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ABSTRACT

The methods used to construct the GATE Phase III (August 30 -
September 18, 1974) radiative divergence budgets have been described.
Vertical profiles of longwave, shortwave and total radiation for var-
ious areas and time scales comprise the end product. The basic areal
unit from which larger area mean values are constructed is the 1/2
degree latitude by 1/2 degree longitude element. The basic time unit
from which longer temporal means are obtained is 1 hour.

The technique involves the compositing of twenty-eight shortwave
and twenty-five longwave vertical divergence profiles based on SMS-1
satellite data and synoptic data. The model divergence profiles were
derived from several radiative transfer computational routines with
adjustments to accommodate the radiation data collected during the
GATE experiment.

The determination of cloud top pressure distribution from geo-
stationary satellite 11 um data is described, including two types of
adjustments to improve accuracy. The first adjustment accounts for
the contamination of the 11 um satellite sensor by the high water va-
pour contents of the tropical atmosphere. The second correction com-
pensates for the finite distance into cloud required to achieve radia-
tive "blackness'.

Visible data from the SMS-1 satellite have been employed in deter-
mining the percentage of cloud-free area. The technique used for deter-
mining clear threshold values, including a sun glint correction, is
described. The designation of cloud base distribution as a function of

satellite observed infrared radiation is discussed.

e
e



ABSTRACT (Continued)

Tables of the longwave, shortwave and total radiative divergence
profiles and the cloud top pressure distribution are given for a variety
of space and time scales. Daily twenty~four hour mean wvalues are pre-
sented for nine different areas ranging in size from approximately one
quarter of the B-scale array to the entire A/B array.

Seven different time periods are considered for the Phase ITT mean
case (20 days), a five day convectively disturbed composite case and a
five day convectively suppressed composite case. These periods are
(all in local standard time [1.ST]) 0000-0600, 0600--1200, 1200-1800,
1800-2400, 0000-2400, 0600-1800 (daytime), and 1800-0600 (nighttime).
There are two areal domains for the Phase III mean and the two composite
cases: the A/B array and the B array. Standard deviations are also given
which represent either spatial or temporal variability as appropriate.

An analysis of the GATE Phase ITI radiative divergence profiles
generally shows less upper tropospheric divergence and more middle
level divergence than previous climatological estimates. A relative
minimum divergence value in the 900 to 1000 mb layer is persistently
characteristic of the GATE Phase TII estimates.

Thé differences between the earlier climatological estimates and those
presented in this study are due primarily to the extensive middle and
upper tropospheric cloudiness in the GATE area, the large mean values
of total precipitable water vapour (v 5.1 cm) and the inclusion of the

effects of the water vapour pressure broadened continuum in the present

radiation calculations.
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ABSTRACT (Continued)

The cloud top pressure statistics compiled in this study confirm
previous results showing a diurnal variation in total cloud amount
peaking in the 1200-1800 LST interval. This tendency is strongest in
convectively disturbed situations and appears also in a diurnal pro-
gression of cloud top heights reaching a maximum penetration into the
upper troposphere in the same six hour period.

The B--scale radiative divergence profiles reflect theysatellite—
diagnosed cloud structures. The convectively disturbed days show signi-
ficantly more upper tropospheric longwave divergence and daytime short-
wave convergence than either the Phase IIL mean or the convectively
suppressed sample. Conversely, at pressures greater than 400 mb the
longwave divergence and shortwave convergence for the disturbed days
are significantly less than for the remainder of the Phase III period.

Over the six hour local time periods 0000-0600, 0600-1200, 1200-
1800, and 1800-2400 all layers of the atmosphere experience a net radia-
tive loss of energy, however actual radiative heating of some layers is
evident near midday. For the convectively suppressed case all levels
above 700 mb show heating for the 1000-1400 LST period and the 900 to
1000 mb layer shows heating for the 0900-1500 LST interval. The total
troposphere shows a net radiative gain over the same six hour interval.
For the enhanced convection case the warming is gemerally confined to
the 100-400 mb layer and the 0800-1600 LST time interval with no net
heating of the entire troposphere occurring during the day. The magni-
tudes of the diurnal variability of the horizontal gradients in the

radiative divergence fields appear adequate to explain at least some of
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ABSTRACT (Continued)

the diurnal variations in cloud cover and precipitation reported by
other authors.

While there are dramatic differences between the disturbed and un-
disturbed tropospheric longwave and shortwave daytime components, the
daytime tropospheric total radiative divergence is remarkably stable
for all observed cloud top distributions during Phase III. The day-~
time longwave tropospheric divergence has a maximum to minimum range
of 92 Wm_2 [912 mb]—l and the shortwave component has a nearly identical
range of 91 wm'z [912 mb]_l. However, compensation between the two com-—
ponents limits the daytime total radiation to a range of variation of
only 20 Wm_2 [912 mb]_l. While it is theoretically possible to have a
range in total tropospheric divergence as large as 78 Wm“2 [912 mb]—l,
during this 20 day period the cloud top distributions in the B array
were such that only a 20 Wm—2 range in this quantity was observed.

This characteristic constancy of the daytime total tropospheric diver-
gence values is a potentially very useful tool in the inference of

maritime tropical surface energy budgets from satellite data.
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1.0 METHODOLOGY

The GARP Atlantic Tropical Experiment (GATE) was performed off
the west coast of Africa during the summer of 1974. The radiation sub-
programme of GATE had as its central objective the specification of the
vertical profiles of the radiative divergence. These radiation studies
were intended to supply "'an essential factor required to study the for-
metion of tropical clouds and the interaction of tropical cumulus con-
vection and the larger cluster phenomena’ (Kraus, 1973).

In order to avoid misunderstandings concerning the terminology of
this radiative budge£ study, we shall define the terms used to repre-
sent the radiative parameters at the outset. Three spectral regions
are considered: shortwave (.3 um to 3.0 um), longwave (3.0 um to 100
M) and total radiation (shortwave plus longwave; .3 um to 100 um). The
units of divergence are watts per square meter per pressure interval.
Tane term convergence, meaning a gain of radiative energy, is usually re-
served for use with the shortwave (SW) component. The term divergence,
meaning a loss of radiative energy, is usually used in connection with
the longwave (LW) and the total radiation. However, both terms refer
to power per unit area per unit pressure and differ only in the implied
sign of the radiative balance. All numerical values representing radia-
tive balance quoted in this study use a positive number to signify an
energy gain and a negative number t6 denote an energy loss. The word tro-
pospheric implies the 100 mb to 1012 mb layer. We recognize that the
tropopause was not always at 100 mb nor was the surface pressure always

1012 mb, but the errors induced by these approximations are insignifi-

cant for our purposes.



The following sections describe the method used tc derive the
vertical profiles of the radiative divergence over the GATE A/B array.
The radiative divergence values are given separately for the LW com-
ponent, the SW component, and the total radiation. Layer values of
the radiative flux divergence, in units of watts per square meter per
pressure thickness interval, are quoted at 100 mb intervals from the

surface to 100 mb, for various space and time scales.

1.1 Basic approach

The problem is to determine a single vertical profile of longwave
(LW) or shortwave (SW) radiative divergence that represents the mean
state of an area 1/2 degree latitude by 1/2 degree longitude (hereafter
referred to as a box). Figure 1 depicts the partitioning of the A/B
array and the numbering scheme for identifying individual boxes, Of
course, the typical regime of the GATE A/B array does not exhibi= homo-
geneity over areas as large as this (1 box = approximately 3000 Sq. km).
We have, therefore, arrived at the mean radiative state of the box by
averaging radiative profiles over more homogeneous sub-areas. The size
of the sub-areas within each box was determined by the spatial resolu-
tion of the SMS-1 sensors. We assume radiative uniformity over these
sub-areas and assign a typical divergence profile based on the satellite
information and a number of other parameters to be described latar. It
is these sub-area divergence profiles that are area weighted and aver-
aged to obtain the final values for each box.

The mean divergence profiles for each box were determined by
sequentially performing the following two steps:

1) wusing satellite and synoptic observations we are able to specify
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the cloud, moisture and temperature fields present in any given
area of the A/B array at any time, and

2) knowing these principal modulators of the radiative fluxes and
basing our calculations in part on measurements made during GATE,
we are able to construct realistic radiative flux divergence pro-
files for both the longwave and the shortwave components.

The second step was accomplished by establishing categories into
which each situation must fall. Twenty-eight shortwave and twenty-five
longwave radiative divergence profiles which are functions of satellite
derived cloud data and synoptic observations of temperature, moisture
and other variables are used to determine the area average radiative
divergence. Appendix A tabulates each of these fifty-three profiles
and the following section explains how these basic radiative profiles
were constructed.

A brief overview of the various data sources which were available
and their uses is in order at this point. There are three use catego-

ries of data employed in this study. First, verification is the use

of measurements to confirm that radiative model calculations and assump-

tions are valid. Secondly, there is parameterization of variables ob-

served on limited time and space scales in terms oI variables available
on broader scales. Also falling into this category is the determination
of various threshold values, such as the satellite (10-12 um) infrared
(IR) clear sky brightness threshold. Thirdly, there is operational
utilization, the application of the large data sets to the production

of the hour by hour, box by box final product. Table 1 depicts the

three categories and the principal data sets that were used in each.



USE OF OBSERVATIONS

IN CONSTRUCTION OF GATE A/B, B SCALE RADIATION BUDGETS

Verification Parameterization Operaticnal
Utilization
1) Aircraft Radiation 1) Holle, et al. (1976) 1) SMS-1 IR Brightness
Measurements All sky camera Frequency Distributions
Polifka and Cox (1976)
2) Surface Radiation 2) Arkell and Hudlow (1977) 2) P-T-Q over A/B array
Measurements GATE Radar Atlas Reed (1977)
3) SMS-1 Visible Data 3) Krishnamurti (1977)
Sea Surface Temperature
4) SMS-1 Visible Data

Table 1. List of data sets used in the construction of the GATE radiation budgets and
application of each data set.



1.2 Calculation of the characteristic radiative divergence/

convergence profiles

The characteristic profiles of radiative divergence/convergence
were generated from several standard computational routines (Cox, 1973;
Cox, et al. 1976) combined with new observational information gathered
during GATE (Griffith and Cox, 1977 ; Albrecht, 1977). 1In addition,
some new calculations on solar absorption in clouds (Welch and Cox,
1978a,b) were incorporated. The point of view adopted was that if we
knew accurately the cloud locations and the temperature and moisture
regimes, we would be able to confidently calculate the resultant radia-

tive divergence fields.

1.2.1 Longwave divergence profiles

The longwave component (3 um to 100 pum) was calculated using an
integral emissivity radiative transfer routine described by Cox (1973).
The gaseous constituents were treated exactly as outlined in that re-
port. The pressure (P), temperature (T) and moisture (Q) profiles used
in these calculations were obtained from a Phase III mean of the five
U.S. B-scale ships. These data were obtained from the CEDDA 'Handbook
of Selected U.S. GATE Rawinsonde Statistics' compiled by R.W. Reeves
(l976).~ However, the cloud components were treated using a technique
described by Griffith and Cox (1977) in which the cloud infrared emis-
sivity was related to its water content using a broadband mass absorp-
tion coefficient.

Measurements of cloud water content reported by Griffith and Cox

(1977) and Willis (1977) were used as representative of the GATE area.

A relationship of generally decreasing water content with decreasing



-7-

pressure was found to be the rule. A mass absorption coefficient of
0.045 ng—l was used at all levels thereby allowing cloud emissivity to
be determined by variations in cloud water content and cloud thickness.

Table 2 lists the values of water content assumed in this study.

Cloud Top Assumed average cloud Cloud penetration distance
Pressure (mb) ice or liquid water for satellite 11 um radi-
content (gm—3) ance measurements
(meters)
100 0.01 1660
200 0.02 830
300 0.05 332
400 0.10 166
500 0.20 83
600 0.33 50
700 0.50 33
800 1.00 20
900 1.00 20
1000 1.00 20

Table 2. Average cloud water content values and radiance penetration
distances (See Section 1.3) as a function of cloud top
pressure.

Two classes of cloud regimes were considered: thin clouds in
which the cloud base occurred in the same 100 mb layer as the cloud
top and thick clouds whose bases were at 950 mb, regardless of cloud
top location. The Phase III mean B-scale temperature and mixing ratio

profiles yield a 1lifting condensation level value very close to 950 mb.

The thin clouds were typically altostratus and cirrostratus decks while the



thick clouds were either of the convective variety. towering cumulus and
cumulonimbus, or multiple layer, overlapping stratiform clouds.

This partitioning was necessary due to the absence of cloud base
distribution data on other than a statistical basis. There simply was
no adequate observational platform available to obtain cloud base data
on a time and space scale to match the satellite determination of cloud
top distribution. A later section will address the question of how the
cloud base designation was accomplished and the sensitivity of the final
product to that determination.

Test calculations were made to determine what cloud top location
accuracy would be necessary to achieve the GATE Radiation Sub-Programme
accuracy requirement of + 2.4 Wm“2 per 100 mb (0.2°C/Day per 200 mb
layer). We found that in the great majority of cases, the 100 mb long-
wave divergence values were quite insensitive to cloud top placement
within a 100 mb standard pressure layer. Only when the cloud top was
close to the lower pressure boundary was there any uncertainty about
the partitioning of the divergence between the two layers. Neverthe-
less, the cloud-top-forced flux divergence was always assigned to a
single 100 mb standard layer, For pressures less than 500 mb, the
cloud top may not be closer than 250 meters to the lower standard pres-
sure boundary in order to qualify for inclusion in that 100 mb layer.
For cases closer than 250 meters, the cloud effect is assigned to the
next lower layer. For pressures greater than 500 mb, this distance
criterion becomes 100 meters, to allow for the increasing water content
and the change from ice phase to liquid water. The cloud top pressure
levels listed in Appendix Tables A2 and A3 illustrate the effects of these

criteria. An extensive study of the effects of cloud radiative properties
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on budget studies was made by Starr (1976). This work should be con-
sulted for further details on the sensitivity of the budgets to cloud
parameters.

Other simplifying assumptions have been made regarding cloud emis-
sivity. The combination of cloud water content and cloud thickness is
assumed to always be sufficient to obtain a cloud emissivity of 1.0.
This assumption is valid except in the case of high, thin, low emis-
sivity cirrus clouds. These cases would be misinterpreted as middle
clouds, because of the combination of the cold high cirrus and the warm
ocean background. The result would be that high cloud cover will be
underestimated and middle cloud cover overestimated, with attendant
misplacement of the cloud-associated cooling and heating. The magnitude
of this problem was assessed by comparing the visible SMS-1 data to the
IR SMS-1 data over the same area for total percentage of clear area.
This technique will detect the case of thin cirrus clouds, overlying a
clear area, whose visible albedo is low enough to be indistinguishable
from the clear area, but whose IR emissivity exceeds approximately .05.
No significant effect of this kind could be found. The possibility of
these thin cirrus clouds overlying middle or low cloud decks still
exists. However., in those cases, the misplacement of cloud top will be
much less severe. The net impact of thin undetected cirrus clouds on
the radiative profiles is therefore small.

The LW radiative effects of aerosols have also been neglected.

The studies of Minnis and Cox (1978) have shown that the effects of
aerosols upon LW radiative divergence in the GATE A/B array are minimal
except in the infrequent, heaviest dust outbreaks. Data collected by

Carlson (1977) show that the heaviest dust concentrations passed well
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north of our area of interest. In addition, no observational data of
aerosol concentrations on an appropriate space scale were available.
These factors lead us to believe that no serious errors will ensue by
omitting aerosol effects from the radiative budgets of the GATE A/B

array.

1.2.2 Shortwave convergence profiles

The shortwave component (.3 um to 3 um) was calculated using an
integrated absorptivity model as outlined in Cox et al. (1976). Pres-
sure, temperature and moisture parameters were obtained from a Phase TII
mean of the five U.S. B-scale ships. These data were obtained from the
CEDDA '"Handbook of Selected U.S. GATE Rawinsonde Statistics" compiled by
R.W. Reeves (1976). Cloud absorption was incorporated based on the
calculations of Welch and Cox (1978a,b) and the GATE aircraft observa-
tions of Griffith and Cox (1977). The work of Davis, et al. (1978)
indicates that for cloud absorption, the infinite cloud assumption of
the model introduces no significant errors.

Analysis of test computations revealed that quite fine cloud top
resolution would be required because of the strong gradients of absorp-
tion in the cloud top. Accordingly, twenty-eight cloud top categories
were est;blished. It was assumed that the clouds were at least 1 km
thick, at which point the cloud absorption had dropped to a negligible
value.

Having made the assumption of a 1 km minimum cloud thickness, the
location of cloud base has no further effect on the shortwave conver-
gence profile. 1In this respect, the SW component is much less sensi-

tive to the specification of the cloud field than is the LW component.
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Absorption by aerosols has been neglected on the basis of Carlson's
(1977) observations that the heaviest dust concentrations passed to the
north of the A/B array. Minnis and Cox (1978) reported significant
solar absorption by dust but their observations were all north of the
A/B array. In addition, the lack of quantitative aerosol obscrvations
leaves us little choice but to neglect their influence.

The shortwave profiles given in Appendix A Tables A4 through A7
represent the average shortwave convergence over a 12.0 hour daylight
period. We have assumed that the solar day is exactly 12.0 hours long,
although it was slightly longer throughout the GATE experiment. We
have taken advantage of the symmetry of the sun's path by dividing
our six hour averaging periods at local noon. Thus, the same mean
convergence profile models are used to represent both the 0600-1200
and the 1200-1800 LST periods as well as the full 12.0 hour daylight
period, 0600-1800 LST. However, these profiles cannot be applied on
an hour by hour basis. Since they are six hour means, they will
clearly be underestimates at small zenith angles and overestimates at
large zenith angles. We have applied a weighting factor correction to
the hourly cloud fields to adjust for the effect of changing solar
zenith angle on atmospheric absorption. This is equivalent to estab-
lishing convergence profiles as a function of zenith angle, but is
computationally much simpler.

The radiative profiles just described and the final radiative bud-
get figures are expressed as the average radiative flux gain (conver-
gence) or loss (divergence) for a pressure interval in watts per square
meter per 100 mb layer for the six hour period. The surface layer from

1000 mb to 1012 mb is the only exception - the radiative flux divergence
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is based on a 12 mb layer in that case. This is done to avoid the con-
fusion and ambiguity that sometimes accompanies the use of °C/day or
°C/h in this application. The reader may convert the energy units to
rates of temperature change as needed. Appendix B contains information

on making these conversions.

1.3 Determination of cloud top pressure distribution and area

coverage

The key elements of the radiative budgets, i.e. the individual
radiative profiles, were described in the previous section and are
given in Appendix A. We now shift our attention to the process of
choosing the appropriate profiles to represent each 1/2 degree area
element.

The primary input information was the GATE SMS-1 satellite bright-
ness data, both visible and infrared. This massive data set was con-
densed, edited and earth-located by Smith and Vonder Haar (1976).
Further reduction of the data was performed by Polifka and Cox (1977)
in which the GATE A/B array was divided into 225 1/2 degree latitude
by 1/2 degree longitude boxes and frequency distributions of both IR
and visible brightness were tabulated for each 1/2 degree x 1/2 degree
area element.

The first step was to determine the percentage of the area that was
cloud-free. This was done initially by analyzing the visible data. A
correlation was then established between the percentage of area deter-
mined as clear using the visible data, and the required threshold value
in the IR brightness distribution that would produce the same percentage

of clear area. This procedure was chosen because it has the ability to
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independently check on the accuracy of our IR brightness vs. cloud top
pressure algorithm.

The basic assumption made in processing visible data was that in
clear areas, the satellite would be viewing the ocean surface which
will have a much lower albedo and, therefore, a much lower brightness
than cloudy areas. The only complication arises in assigning the exact
threshold value to discriminate clear from cloud. This determination
was made by correlating the visible satellite data with days and hours
that were reported to be clear by the all-sky camera analysis of Holle,
et al. (1977). These thresholds were established as a function of the
distance of the area element in question from the center of the sun
glint as viewed from SMS-1. The sun glint, which results from specular
reflection of the sunlight from the ocean surface, becomes an important
factor in determining the clear brightness threshold around midday in
the A/B array. The tacit assumption made here is that the presence of
any cloud will raise the visible brightness level above the clear sky
(ocean surface) value.

Figure 2 depicts the visible clear sky brightness count threshold
as a function of distance from the sun glint center. Note that the
distinction between cloud and clear area is blurred when close to the
sun glint center. This is indicated by the damping of the curve at
distances less than 300 nm. The broad slowly-changing portion of the
curve between 2200 and 800 nm is centered around a brightness count of
72. The work of Rockwood and Cox (1978) indicates that a brightness
count of 72 corresponds to a system albedo (earth + atmosphere) of
approximately 14%. The effects of anisotropy and drift of the visible

sensor calibration have been neglected in deriving this relationship.



1

\
2400+
%)
Q
=2200r
3
22000+
O
£
1800 F
o
L)
=z 1600
Ll
O
- L
ZI4OO
]
© 1200k
=
7
1000
=
@)
- 800F
L
S 600F
B
2 400
200+~
O L 1 1 1 L ;) 71
70 80 <90 100 10 120 130
VIC 2 B OERIGHTNESS COUNT SMS-t SEMNEDR
Fignr- 2. Clear sky visible brightness couri (SMS-1 satellite)

as a function of distance from the sun glint center.



-15-

Having made rthe association of a certain IR threshold value with
clear skies and having verified these thresholds using visible satel-
lite data, the sky cover determination method is now independent of day
or night. This means that the nighttime determination of cloud top dis-
tribution and clear area may be handled identically to the daytime case.

Following the determination of the percentage of cloud-free area
in the area element of interest, the IR brightness frequency distribu-—
tions were further analyzed to yield information on the vertical distri-~
bution of the cloud tops. The first step in finding the cloud top pres-
sures was to convert the brightness count to a temperature. This was
done using an algorithm developed by Smith (1977). The VISSR (Visible
Infrared Spin-Scan Radiometer) calibration routine accounted for both
the long-term drift of the instrument and the short-term, hour to hour
drift that was apparent during Phase III of GATE.

The association of a pressure level with the satellite observed
equivalent temperature was the next step. Temperature vs. pressure
relationships for each box and for each six hour time period were ob-
tained from GATE data compiled by Reed (1978). This completed the asso-
ciation of a brightness count with a pressure level. We refer to this
relationship as the apparent cloud top location.

Two more corrections were made to relate brightness count to
a true cloud top pressure. The first correction accounts for the
fact that the 10.5 pm to 12.5 um IR channel used by the VISSR satel-
lite radiometer is not truly a "window'. There is substantial
emission by water vapour in this spectral interval especially for
the large water contents found in the GATE area. This correction

is typically as large as 9°C at the ocean surface, decreasing in
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a non-linear fashion to zero around 500 mb. This water vapour correc-
tion varies with the total precipitable water in the atmosphere,

its vertical distribution, and the temperature profile. Using

the moisture data of Reed (1978) for the A/B array, the vapour correc-—
tion was applied to each individual box. We did, however, parameterize
it in terms of total precipitable water, ignoring the effect of wvariable
vertical distributions of water vapour and temﬁerature. We assumed the
relative vertical moisture distribution and the actual vertical tempera-
ture distribution to be the same as that obtained from a Phase III aver-
age of the five U.S. B-scale ships. Figure 3 displays the variation of
the water vapour correction as a function of total precipitable water
for several pressure levels.

The view angle of the satellite also changes the effective
vapour path length. This can induce as much as 1.0°C change across the
A/B array. A first order correction for this has been made assuming a
stationary satellite.

The second major correction deals with the relationship of the
satellite-sensed cloud top to the actual cloud top. This discrepancy
arises from the fact that a penetration of some finite distance into
the cloud is required to achieve radiative "blackness". This distance
is a function of the cloud water content and mass absorption coefficient
and, therefore, is basically a function of cloud top pressure. We have
adjusted the cloud top pressures upward (lower pressure) to reflect
these factors. The correction reaches a maximum of 1.6 kilometers for
apparent cloud top pressures of 100 mb and a mimimum of 20 meters for
a cloud top at 950 mb. Table 2 }n Section 1.2.1 lists the cloud pene-

tration distances as a function of cloud top pressure.
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Most of the foregoing discussion has been concerned with assigning
cloud top pressure. The satellite is, of course, best suited for that
particular task on a spatial scale the size of the A/B array. Of nearly
equal importance from a radiative point of view, is the location and
distribution of cloud base. 1In terms of direct measurement, the satel-
lite provides no information on this parameter. Therefore, we developed
a means of statistically representing cloud base distribution. As men-
tioned earlier, two LW divergence profiles, one representing thick
clouds and one representing thin clouds, were developed for each cloud
top category. The procedure to be described next will allow a deter-
mination of the relative proportion of thick to thin clouds and thus,
the weighting factors to be used with each profile.

The radar data compiled by Arkell and Hudlow (1977) were used as an
indicator of thick cloud amount. We correlated the percentage of a 1/2
degree area element covered by radar echo with the mean cloud top pres-
sure in that same box and obtained correlation coefficients of approxi-
mately .55. While this is a less than ideal method, it does prcvide some
indication of the thick-thin cloud distribution for use in the computa-
tional algorithm. TFigure 4 decpits the thick cloud percentage =zs a
function of cloud top pressure.

Obviously, in any statistical treatment such as this, some situa-
tions will be misinterpreted, e.g. the case of a high dense cirrus
layer produced by a now inactive cumulonimbus cell. We would assign
a high percentage of thick cloud to this high cloud top case although
the actual percentage may be low. There are several other situations

which may cause similar errors.
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The final impact of these errors on the radiative budgets may not
be very great for several reasons. Multiple layers of stratiform cloud
that may be present following the cessation of active convection, do not
yield significantly different radiative divergence profiles than solid
cloud, if one does not demand high vertical resolution. Many of <he
high cloud tops with little radar echo may fall into this category and
thus, would improve the correlation of radiative profiles with the mean
cloud top pressure.

In addition, the cases that violate the correlation discussed above
should be relatively rare; therefore, the fact that the radiative values
given are six hour averages of six individual one hour data sets, should
minimize the impact of the anomalous case.

The effect of sea surface temperature on the radiative budge:s was
also explored. An examination of the data of Krishnamurti et al. (1976)
indicates that the ocean surface temperature was virtually always warmer
than the surface air temperature; therefore, there should be no ambi-
guity in assigning a pressure level to any brightness count that is
warmer than the surface air temperature. A typical sea surface vs.
air temperature difference of 1°C was incorporated into the construc-
tion of the radiative profiles. No other use of ocean temperaturz has
been made in this budget study.

The foregoing discussion contains some assumptions about the nature
of the satellite radiometer and the character of the cloud fields being
observed. It is essential that the user of these cdata be aware of
these limitations in order to interpret them intelligently.

We implicitly assume that the cloud target viewed by the satellite

is a solid, uniform, dense layer. In fact, the cloud field may be
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brcken or scatterad, and the IR sensor will respond with a radiative
temperature that is a combination of the cold cloud and the warmer
background surface. A similar situation arises when the cloud target
is a uniform layer but has an emissivity less than 1.0. The background
radiation will be transmitted and contaminate the cloud reading. Many
other permutations of interpretation errors may be imagined. All of
these cases will result in a poor assignment of cloud top location with
resultant inaccuracies in the assignment of radiative profiles.

Even in the case of the homogeneous dense layer the cloud top loca-
tion will depend on the disparity between the actual cloud water con-
tent and that which we have assumed. In a similar manner, variations
in the cloud mass absorption coefficient will have an impact on cloud
top location. These two items are not of major importance but do con-
tribute to the uncertainties.

The response time of the SMS-1 satellijte sensor, particularly the
IR radiometer, should be considered as the target radiance changes
rapidly. There may be considerable blurring of the signal caused by
the inability of the radiometer to stabilize on a new value with
sufficient speed.

Figure 5 shows a comparison of raw SMS-1 IR equivalent temperatures
with broadband (5 ~ 50 um) IR equivalent radiative temperatures observed
from the NCAR Sabreliner. The parallel horizontal bars correspond to
the visually determined cloud top height. The SMS-1 time response and
the cloud penetration distance may both be seen in this comparison.

The characteristics mentioned above along with the other limita-
tions inherent in handling this type and quantity of data (uncertain-

ties in cloud base, lack of aerosol data, etc.) make the application of
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the technique to small time and space scales less reliable. The re-
quired accuracies in determining cloud emissivity, cloud top height and
areal coverage, cloud reflectivity, cloud absorptivity, etc. as stated
by Starr (1976) are more stringent than can possibly be achieved on the
space and time scales required. However, the area averaging and time
averaging used in this study (minimum 3000 Sq. km. and 6 hour periods)
should substantially ameliorate this deficiency. Compensating errors
in anomalous or ambiguous cases hopefully yield a result that, in the
mean, is nearly as accurate as if we had possessed all of the detailed
data for a rigorous radiative transfer computation. More detailed dis-
cussion of the uncertainties in radiative budgets as a function of un-
certainties in cloud properties is given by Starr (1976) and will not

be repeated here.

1.4 Methodology summary

The methods used to construct the GATE Phase III radiative diver-
gence budgets have been described. Vertical profiles of longwave, short-
wave and total radiation for various areas and time scales comprise the end
product. The basic areal unit from which larger area mean values werz con-—
structed was the 1/2 degree latitude by 1/2 degree longitude element. The
basic time unit from which longer temporal means were obtained was 1 hour.

The technique involved the compositing of twenty-eight shortwave
and twenty-five longwave vertical divergence profiles based on SMS-1
satellite data and synoptic data. The model divergence profiles were
derived from several radiative transfer computational routines with
adjustments to accommodate the observational data collected during the

GATE experiment.
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The determination of cloud top pressure distribution from SMS-1
IR data was described, including two types of adjustments to improve
accuracy. The first adjustment accounted for the contamination of the
11 um satellite sensor by the high water vapour contents of the tropical
atmosphere. The second correction compensated for the finite distance
into cloud required to achieve radiative 'blackness'.

Visible data from the SMS-1 satellite have been employed in deter-
mining the percentage of cloud-free area. The technique used for deter-
mining clear threshold values, including a sun glint correction, was
described. The designation of cloud base distribution as a function of
IR satellite brightness was discussed.

Finally, a discussion of the assumptions affecting the accuracy
and applicability of these budgets was presented. A cautionary note
explained the limitations of the technique when applied to small time

and space scales.



IT. ANALYSIS

The following sections discuss the primary characteristics of the
GATE Phase IIT (August 30 - September 18, 1974) radiation divergence
estimates. The GATE values are first compared with previous climato-
logical estimates [Dopplick (1972) and Katayama (1967b)] and the effects
of clouds on the derived products are illustrated. Cloud top pressure
distribution statistics are computed and discussed. Average, night,
day and 24 hour estimates are then presented for the Phase~III mean
case and two composite cases, one convectively suppressed (Julian Days
243, 244, 250, 251, 258) and one convectively disturbed (Julian Days
245, 248, 256, 257, 259). The combined vertical and horizontal diurnal
variability of the radiation balance is examined by means of pressure
vs. latitude cross sections and '"'slab" views of the A/B array for var-
ious pressure levels. A time series plot of the total tropospheric
divergence (TTD) is presented for the B-scale array. Next, the relaxa-
tion of the variability of the TTD and its solar and longwave components,
both as a function of area and time, is explored. In the final set of
figures, north-south (N-S) and east-west (E-W) cross sections over the
entire A/B array of LW, SW and total tropospheric divergence are pre-
sented for the Phase III mean case and the two convectively stratified
composite cases.

Many of the graphs in this section plot the vertical divergence
profiles using continuous lines to connect the data points. This is
done primarily as an aid in visually interpreting the plots. However,
the data points represent the mean over the layer in question and

should be used as such. Interpolation to smaller pressure intervals
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may not yield accurate results. A brief explanation of the terminology
used to describe the radiative budgets is found in Section 1.0 and the
definition of A/B and B array is found in Figure 1. The reader is
referred to those sources to facilitate understanding of the following

sections.

2.1 Comparison with climatological estimates

Figure 6 compares the Phase III average 24 hour LW divergence and
SW convergence profiles with a climatological estimate for June, July
and August, 10°N latitude given by Dopplick (1972). There are signifi-
cant differences between the two profiles throughout the troposphere.
These differences are due primarily to the effects of cloud structure
observed during the GATE Phase III period. A significant amount of
middle level clouds associated with nondisturbed conditions and a large
average amount of water vapour (Vv 5 precipitable centimeters) contrib-
ute to a middle tropospheric LW divergence maximum for the GATE Phase
III average while Dopplick's LW divergence shows a relative minimum in
this 500-700 mb layer. Conversely between 200 and 400 mb and again,
between 800 and 1000 mb Dopplick's LW divergence values significantly
exceed these GATE values. Comparing Dopplick's SW component to the
GATE Pha;e IITI SW curve reveals a single crossover point at approxi-
mately 400 mb. At pressures lower than 400 mb, the GATE Phase III SW
convergence exceeds Dopplick's while at higher pressures Dopplick's
values are greater. In addition, the tropospheric SW convergence com-
puted by Dopplick significantly exceeds the Phase III mean value. Here
again, these differences are primarily cloud-structure related.

The relative minimum LW divergence feature shown at 950 mb is a

recurrent feature of the GATE Phase III radiation budget estimates. It
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is caused by a combination of factors. First, the average water vapour
content of the GATE Phase III atmosphere was 5.1 precipitable centi-
meters. This large water vapour content resulted in a relative maximum
divergence in the 8-12 um region at approximately 840 mb. This "cloud
of water vapour' suppresses cooling\between 900 and 1000 mb (Cox, 1973).
Inspection of the upward and downward infrared irradiances separately
reveals that in the clear sky case this minimum divergence at
950 mb is controlled in the rotational water vapour bands by a maximum
convergence in the upward irradiance while the divergence in the down-
ward irradiance is suppressed by the large water vapour overburden.
The 950 mb level is the assigned convective cloud base; this assignment
further suppresses the cooling in the composite cloud-clear case. These
effects compound to yield an exceptionally stable relative minimum LW
divergence at approximately 950 mb.

In Figure 7 the Phase TIII mean 24 hour total divergence profile is
shown along with the clear sky 24 hour total divergence and estimates
of the total divergence profile for an average June-July-August, 10°N
case presented by Dopplick (1972) and a 10°N, 20-40°W, July case given
by Katayama (1967a,b). The total tropospheric divergence for the layer
100-1012 mb from the works of Dopplick, Katayama and the present study

-1 2

may be compared. These estimates are -127 Wm_2 [912 mb] ~. ~102 Wm

[912 mb]_l, and -120.8 Wm_2 {912 mb]-l for the respective works.

In order to understand the possible reasons for the above differences

let us inspect the vertical profiles in more detail. Both Dopplick's
and Katayama's profiles show significantly greater divergence for pres-
sures between 200 and 400 mb and less divergence between 500 and 800 mb

than the Phase III mean case. These differences have three principal
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causes. First, both Dopplick and Katayama assign clouds to discrete
pressure levels as a function of cloud type. For example, an upper
level cloud at 10°N latitude would always be assigned the same cloud
height and thickness. This assumption has the effect of concentrating
the longwave cooling/shortwave warming associated with cloud top at one
altitude and an analogous suppression of longwave divergence within and
beneath the cloud. Also, as noted in the Fig. 6 comparison of the long-
wave and shortwave components, the cloud shortwave absorptivity is
greater in this study following the results of Welch and Cox (1978a,b)
and Griffith and Cox (1977b). These two effects account for the suppres-—
sed total divergence in the upper troposphere for the Phase TII mean
case.

At the lower levels the principal reason for the disagreement is
that in the present study the effect of the vapour pressure dependent
continuum absorption in the 8-12 um region has been taken into account
[Bignell (1970), Cox (1973)]. This important effect was not included
by either Dopplick or Katayama. Referring again to the shortwave com-
ponent in Fig. 6, the Phase III mean SW heating in the lower troposphere
is definitely less than Dopplick's; this is probably caused by the large
cloud amounts observed during GATE.

Comparing the Phase III mean profile with the clear sky profile
depicted in Fig. 7 illustrates the effects of clouds on the radiative
divergence profile itself. In the mean, clouds tend to produce greater
total divergence for pressures less than 625 mb and less total diver-

gence for higher pressures.
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In order to further assess the role of clouds in altering the atmo-
sphere's radiation budget, Figure 8 presents the Phase III average radi-
ation components and the calculated clear sky components using Phase III
average temperature and moisture profiles. For pressures less than 600
mb the role of clouds on the longwave divergence is to increase the
divergence by 2 to 4 Wm_2 (100 mb]—l; for pressures greater than 600 mb
the divergence is decreased by as much as 15 Wm—2 [100 mb]_l. This re-
presents a dramatic difference in the vertical distribution of the long-
wave divergence between the Phase IIT mean and the clear case. Compari-
son of the SW component profile for the Phase TII mean and the clear SW
case shows that clouds produce more solar heating at pressures less than
375 mb and less heating at higher pressures than the clear case. Turn-
ing now to the 12 hour daytime total radiation divergence in Figure 8
we see that effects of clouds on the solar and longwave components tend
to cancel in the layers 100 to 375 mb and 650 to 1000 mb while in the
middle troposphere (650 to 375 mb), the two components reinforce one
another showing substantially greater (Vv 5 Wm-2 [100 mb]_l) total di-
vergence in this layer than the clear case.

To summarize, the net effect of clouds on the mean GATE Phase III
24 hour total divergence profile is to increase the radiative divergence
for pressures less than 625 mb and to decrease the divergence for pres-
sures greater than 625 mb. The 24 hour total radiative divergence val-
ues in the 100 to 625 mb layer for the clear case and Phase III mean
are -10.9 Wn > [100 mb] ™" and -13.7 Wm > [100 mb] T respectively; the
same quantities for the 625-1012 mb layer are -22.0 and -13.8 Wm_2
[100 mb]“l respectively. That the clouds cause significantly greater

cooling of the upper troposphere while suppressing the cooling of the
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lower troposphere is of special significance. This vertical redistribu-
tion of the radiative flux divergence has significant implications on
the required cumulus scale energy fluxes (Yanai, Esbensen and Chu
[1973]), large scale energetics (Albrecht and Cox [1975]) and the

stability characteristics of the GATE atmosphere.

2.2 Cloud top pressure distribution statistics

The dominating effects of clouds upon the mean divergence profiles
were discussed in the previous section. Because clouds play such a major
role in determining the radiative divergence, it is appropriate to dis-
cuss in more detail some of the cloudiness statistics generated for
this study. All cloudiness data presented in this section refer to
cloud top distributions sensed by the SMS-1 satellite 11 um channel
and corrected as explained in Section 1.3 of this paper. It should be
noted that the satellite data detect the highest cloud tops and con-
sequently, lower clouds may be obscured. Users of the cloud top dis-
tribution data compiled in this paper should be wary of this limitation
of the data.

Figure 9 presents the average cloud top distributions for the B
array during Phase ITI. These data are presented for four local time
periods 0000-0600; 0600-1200; 1200-1800; and 1800-2400 LST. There is
in this 20 day sample an indication of a diurnmal variation in cloud top
height distribution in the middle and upper troposphere. For the 0000-
0600 and 0600-1200 LST periods the cloud top pressure most frequently
observed was between 500 and 600 mb; from 1200-1800 LST this maximum
shifts to the 200 to 300 mb layer and from 1800-2400 LST the maximum is
found in the 400 to 500 mb layer. Total cloud amount is also larger

for the 1200-2400 LST period.
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A five day convectively disturbed composite case (Julian Days 245,
248, 256, 257, 259) is portrayed in Fig. 10. There is a clear diurnal
variation in both upper tropospheric cloudiness and total cloud amount.
Cloud top amounts in the 100 to 200 mb layer are approximately twice as
large from 1200-1800 LST as during other local time periods. Similarly
the layers 300 to 400 mb and 200 to 300 mb show significantly greater
cloud top amounts during the time periods 1200-1800 and 1800-2400 LST.
The total sky cover shows a corresponding maximum during these same
time periods.

The cloud top distribution for the five day suppressed composite
case (Julian Days 243, 244, 250, 251, 258) shown in Fig. 11 shows no
readily interpretable diurnal cycle. Although there is variation, the
time continuity cne would expect with a diurnally coupled phenomenon
is not there. Therefore, it appears that the more disturbed cases
dominate the Phase III average cloud top distributions and are respon-
sible for the divrnal variation shown in Fig. 9.

Table 3 gives the 24 hour mean cloud top amount estimates as a
function of height over the B-scale array for the Phase IIT mean case
and the disturbed and undisturbed samples. The effects of the varying
cloud top height distribution upon the radiative divergence profiles

are discussed in the following section.

2.3 GATE Phase III radiative divergence profiles

Figures 12, 13, and 14 show a further analysis of some of the GATE
Phase III data shown in Figures 6 and 7. Individual longwave, short-
wave and total components are shown for the daytime, nighttime and 24

hour periods. The Phase III average (20 days), the five most
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Pressure Phase III Disturbed Undisturbed
(mb)
100
6.7 13.7 8
200
9.8 18.4 3.3
300
10.0 13.6 4.3
400
11.5 12.8 7.0
500
11.6 10.9 12.6
600
10.9 8.8 12.6
700
9.2 7.0 10.7
800
8.9 5.9 10.5
900
8.8 4.2 15.0
1000
Clear 12.6 4.8 23.2
Table 3. Twenty-four hour mean cloud top pressure

distributions over the B-scale array for
Phase III, the five most disturbed days
and the five most suppressed days.
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Figure 12.

GATE Phase III B-scale array daytime LW, SW and
total convergence profiles for the full Phase III
mean, the five day disturbed and the five day
suppressed composite cases.
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GATE Phase III B-scale array nighttime LW, (total)
convergence profiles for the full Phase III mean,
the five day disturbed and the five day suppressed
composite cases.
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convectively disturbed days and the five most convectively suppressed
days which were selected after an inspection of rainfall data, are dis-
played. The differences among the three members of each set of pro-
files are primarily caused by differences in cloud structure. Figure
12 presents the LW, SW and total components for the 12 hour daytime
period. Besides the general characteristics of the Phase III mean
profile discussed in Section 2.1, Fig. 12 illustrates the differences
in the SW and LW components which an area the size of the GATE B array
shows during different stages of convection. In both the LW and SW
components the suppressed and the disturbed curves cross in the 300

to 400 mb layer. In essence, the high clouds associated with the deep
convection result in greater upper tropospheric LW divergerice and SW
convergence in the cloud tops. Below this level, these same clouds
suppress both the SW and LW curves. In contrast, the middle and lower
cloud regimes associated with the suppressed case enhance both the LW
divergence and SW convergence of the middle and lower troposphere. The
middle tropospheric maxima shown in both LW divergence and SW conver-
gence values are caused by extensive middle level cloudiness observed
on two of the five suppressed days. The existence of this cloudiness
was confirmed from both surface and satellite observations. In addi-
tion, when the water vapour rich lower troposphere is not shielded by
clouds, LW divergence and SW convergence by the vapour becomes more
significant as was illustrated in Fig. 8. Interestingly, the differ-
ences among the total radiative divergence profiles for the 12 hour
daytime period are significantly less than among the components them-
selves, however, there is a distinct two layer structure in the differ-

ence between the disturbed and the suppressed case. The top layer
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extending from 100 to 550 mb shows the disturbed area losing more radi-
ative energy than the undisturbed case. Conversely, between 500 and
900 mb the suppressed days lose more energy than the disturbed sample.
The 12 hour nighttime case is shown in Fig. 13 where only the LW com-
ponent is present:. Comparing the LW profiles in Fig. 12 with those in
Fig. 13 shows that there is less nighttime contrast between the sup-
pressed and disturbed days than in the daytime. This is consistent
with the diurnal cloud structures diagnosed in Section 2.1l. However,
the LW curves in Fig. 13 should be compared with the total curves in
Fig. 12 since at night the LW represents the total radiative forcing.
The night case shows a similar two layer structure, however, the layer
where the disturbed case loses more energy than the suppressed is signi-
ficantly higher (400-100 mb) and for the layer from 400 to 1000 mb the
suppressed case loses more radiative energy than its counterpart. Also,
even though the LW differences between the cases were less at night
than during the day, the nighttime divergence difference between 400 mb
and the surface is approximately 5 times greater than the total curves
show for the daytime case in Fig. 12. The diurnal behavior of the
radiation profiles will be discussed in more detail in Section 2.4

Figure 14 depicts the 24 hour values of the LW, SW and total pro-
files. It represents the simple average of the profiles presented in
Figures 12 and 13. No further discussion will be given of this figure
as it is readily interpretable from the discussion given previously.

It should bas noted that these suppressed and disturbed composites
do tend to significantly mask the magnitudes of the actual vertical
and horizontal divergence gradients. They are means of 5 different

days over a fairly large area, the B-scale array. Some information on
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the gradients that occur on smaller time and space scales can be found
in the next two figures and in the cross sections of Figures 17, 18 and
19.

The variability of the radiative divergence profiles is illustrated
by comparing Figures 15 and 16 which present the two extreme LW tro-
pospheric divergence cases deduced for a 6 hour period for the
B array during Phase III. These figures represent a highly convective
or disturbed case, Fig. 15 from day 245, 1200-1800 LST, and a suppressed
case, Fig. 16 from day 258, 1200-1800 LST. The observed cloud top dis-
tributions are also shown for these two cases. The LW tropospheric di-
vergence for the disturbed case is -123.7 Wm—2 [912 mb]—'l and -216.3
Wm_2 [912 mb}-~1 for the suppressed case, a 547 variation about the mean.
The differences in the vertical distributions of the LW and SW com-
ponents are just as dramatic and clearly show the magnitude of the
variability in the separate components of the radiative budget in a
tropical area the size of the B-scale array (Vv 124,000 kmz). However,
the daytime total tropospheric divergence for these two widely different
cases is -53.4 Wm_2 [912 mb]_l for the disturbed case and -57.6 Wm—2

[912 mb]_1 for the suppressed case. This remarkable constancy is dis-

cussed further in Section 2.5.

2.4 Diurnal variation in the GATE Phase III radiative divergence

profiles

The presence of the diurnal variation in cloudiness shown in Fig-
ures 9 and 10 may induce a significant diurnal modulation in the radia-
tive divergence profiles. The change in solar irradiance as a function

of time during the day also induces a diurnal variation on the radiative
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divergence profile. This effect is illustrated in the data presented
in Tables 4, 5 and 6. These tables show the B-scale array average
shortwave plus longwave divergence profiles for different periods rang-
ing from 2 hours to 10 hours centered on local noon; these profile data
are given for a hypothetical cloud-free case, the five day suppressed
composite case the the five day convectively enhanced composite case

in Tables 4, 5 and 6 respectively. Shaded portions of the tables have
positive values (convergence) and unshaded portions contain negative
values (divergence). Also shown for comparison is the longwave com-—
ponent alone which would represent the nighttime divergence.

The cloud-free case represented in Table 4 illustrates the expected
diurnal trend caused by changing sun angle. The maximum solar heating
occurs in the two hour period 1100 to 1300 LST resulting in net heating
for pressures less thgn 700 mb and net heating for the total tropo-
sphere. As the averaging period is extended to larger intervals,
several things happen; between the 1000-1400 LST and the 0900-1500 LST
periods the total tropospheric divergence changes sign; the region of
the troposphere which experiences net convergence becomes progressively
thinner and higher; and for the twelve hour daytime interval, 0600-1800
LST, none of the layers show heating. Table 5, i.e. the suppressed case,
shows the same general features as the cloud-free case. However, the
inclusion of the observed cloud structure yields significantly greater
heating in the lower troposphere, due to the suppression of LW cooling.
The cloud structure doubles and quadruples the total tropospheric conver-
gence in the 1100-1300 LST and 1000-1400 LST time periods, respectively.
Table 6, i.e. the convectively disturbed case, shows some significant

differences from the previous two tables. First, the total troposphere
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Presaure Local time 1100-1300 ~ 1000-1400 09691500 0ROA-TEO0 0700-1700  0600-1800 ~ 1800-06
__(mbh) (hours) S e
100
A ~5.8
200
—4.4 -15.0
300
~1.6 ~22.7
400
-1.3 -23.9
500
-0L5 26.1
600
-9.3 -27.6
700
-17.8 ~36,1
800
-18.4 -13.6
900
-8.6 -23.2
1000
2.7 b b
1012
1D b3 s216.2

Table 4. Vertical profiles of the total divergence (SW plus LW) for clear sky conditions for the niaht-
time and for periods from 2 to 12 hours long centered on local nocn. Shaded arveas indicate
regions of actual radiative heating; units are watts per square meter per pressure interval,

Pressure Local Time  1100-1300  1000-T400 ~0900-T500  0R0G<i600 0700 7™ "DAGRRGD T TR04% 0600
(mb) (hours)

100

200
300
400
500
600
700

800

900

1000

1012
TTD

_T33:0

.2 =200.9

Table 5. Vertical profiles of the total divergence (SW plus LW) over the B-scale array for the {ive dav
suppressed composite casc lor the nighttime and for daytime periods renging fror 2 to 12 hours
long centered on local noon. Shaded areas indicate regions of actual radiative heating; units
are watts per square meter per pressure interval.

Pressure Local time  1100-1300  1000-1400  0900-1500  0800-100  G700-17¢0  0600-1860 140070660

—{mb) (hours) NIEHT
B e e MCHT

100
-0.4 ~2.2 -11.0

200
-0.1 -3.1 211

300
-2.3 -5.3 25,5

400
4.0 -7.3 -26.8

500
-6.2 -8.3 -24.9

600
-2.5 -3.0 -3.9 -5.0 -6.3 -7.9 19,7

700
-5.8 -6.2 -6.7 ~7.4 -8.3 -9.2 -16.3

800
-5.9 -6.1 -6.5 -7.0 -7.5 -8.2 -17.9

900
-4.3 -4.4 -4.6 -4.8 -5.1 -5.5 -8.6

1000
-3.8 ~3.9 -3.9 -3.9 -3.9 -3.9 ~4.0

1012
TID -5.8 -11.2 -19.8 =31.3  -45,0 -60.9  171,6

Table 6. Vertical profiles of the total divergence (SW plus ILW) over the B-scale array for the five dav
disturbed composite case for the nighttime and for davtime periods ranging from 2 to 12 hours

long centered on local noon. Shaded areas indicate reglons of actual radiative heating; units
are wal' per square meter per pressure interval.
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always shows a net radiative loss and secondly, the region experiencing
a net radiative gain, even during midday, is confined to pressures less
than 500 mb.

Table 7 shcws hour by hour B-scale average total (SW plus LW) radia-
tive divergence profiles for the five day suppressed case. The shaded
entries again represent actual radiative heating. These tabulations
graphically depict the diurnal variability in the radiative divergence
profiles. In the 1100-1300 LST time period nearly 807% of .the troposphere
is actually being radiatively heated with a total tropospheric gain of
22.§.Wm*2 [912 mb]—l. Before 0900 and after 1500 LST only the 100 to
200 mb layer is being radiatively heated and the TTD is -65.5 Wm—2 [912
mb]_l. These TTD values may be compared with the nighttime average loss
of «&g&] Wm—2 [912 mb]—l. The corresponding data for the disturbed com-
posite case are given in Table 8. 1In contrast to the suppressed case,
near local noon the disturbed case shows only Vv 45% of the troposphere
being radiatively heated and the TTD is -5.8 Wm—2 [912 mb]—l. In the
period 0800-0900 LST and 1500-1600 LST the TTD is remarkably close to
the suppressed case, i.e. -65.6 vs. -65.5 Wm—z [912 mb]—l. However, the
nighttime loss is -171.6 Wm—z, approximately 15% less than the suppressed
case.

One question which immediately arises is, if disturbed and undis-
turbed regions are located adjacent to one another, how quickly do the
dynamics of the atmosphere respond to the energy imbalances produced by
the horizontal differences in radiative divergence? Keeping in mind
that the values shown in Tables 7 and 8 represent large area averages
over the B arravy, let us take the difference between corresponding en-
tries in the two tables. Table 9 gives the results of making this

differencing computation.
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Pressure Local time 1100-1200 1000-1100 0900-1000 0300-0900 9700-0830  0600-0700 1800-0600
(mb) (hours) and and and and and and
1200-1300 400-1500 _1500-1600_ 1600-1700  1700-1800 _ NIGHT
100
-0.7 -2.6 =48 -6.2
200
-4.5 -8.7 =13.4 -16.8
300
-3.1 -10.8 -19.3 -25.6
400
-4.5 ~-12.6 ~21.6 -28.8
500
-9.9 -18.2 -27.4 -33.9
600
-10.4 -17.7 -25.9 ~28.0
700
-3.6 ~5.4 -8.7 -13.5 ~19.3 -25.7 ~24.5
800
-7.6 -11.3 -15.8 -20.9 -20.1
900
-1.2 -4.1 ~7.6 -11.5 ~12.9
1000
-3.4 -3.5 -3.7 -3.9 =4.1
1012
TTD -23.2 -63 -117.40 -17%.4 -200.19
Table 7. Vertical profiles of the nighttime and the h by hour daytime B-scale array total divergence

(SW plus LW) for the five day guppressed composite case.

Shaded arcas indicate regions of

actual radiative heating; units are watts per square meter per pressure interval.

Pressure  Local time  1100-1200  1000-1100  0900-1000  0800-0900 ~ 0700-0800  0600-0700  1800-0600
{mb) (hours) and and and and and and
1200-1300 1300-1400 1400-1500 1500-1600 1600-1700 1700-1800 NIGHT
100
-2.7 -6.7 -11.1 -11.1
200
-4.1 ~-11.0 ~18.6 -21.3
300
-6.2 ~12.8 ~20.2 -26.5
400
-8.0 -13.3 -19.3 -26.8
500
-8.9 -13.5 -18.7 -24.9
600
-2.5 -3.5 -5.5 -8.2 -11.6 ~15.4 -19.2
700
-5.8 -6.5 -7.8 -9.6 ~11.8 -14.3 -16.3
800
~5.9 ~6.4 ~7.2 -8.4 -9.8 ~-11.5 -12.9
900
-4.3 ~-4.5 ~5.0 =-5.6 -6.4 -7.3 -8.6
1000
~3.8 -3.9 -3.9 -3.9 -3.9 =4.0 -4.,0
1012
_TTh -5.8 -16.5. -36.9 ~65.6 -100.8 -140.4 -171.6
Table 8. Vertical profiles of the nighttime and the hour by hour daytime B-scale array total divergence
(SW plus LW) for the five day_disturbed composite case. Shaded areas indicate regions of
actual rvadiative heating; units are watts per square metet per pressure interval.
Pressure Local time  1100-1200 100 TT0%00-1600  0800-0900  0790-0800  0600-0720  1800-0b00
(mb) (hours) and and and and and and
. * 1200-1300  1300-1400  1400-1500 _ 1500-1600  1600-1700  1706-1800  NiGHAT
100
~4.1 -6.3 -4.9
200
-2.3 -5.2 -4.5
300 i %
~4.8 ~4.5 -4.0 -3.1 -2.0 -0.9 -0.9
400
-8.2
500
-5.3
600
4.6
700
-2.2
800
-2.3
900
~6.2
1000
-0.6
1012
TTD
Table 9. Vertical profiles of the difference in B-scale total divergence, vighttime and boor by hour

daytime, from the disturbed compusite ta the euppressad compesite vase (Gable 8 minus Tahle 7.

Shaded ar

than the .ppressed area.

indicate reglons where tho disturhed vase is goining mere {or lasing leus) enermwe
Units are watts per square meter per pressure interval.
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The positive entries in Table 9 (shaded areas) represent the con-
dition where the disturbed region is gaining more (or losing less)
power per unit area per pressure interval by radiative processes than
the suppressed region and vice versa for the negative entries. These
data show a significant diurnal variation in the difference between the
disturbed and suppressed cases. Indeed, the gradient changes sign for
all layers except 300 to 400 mb where the suppressed region consistently
gains energy relative to the disturbed region through the 24 hour day.
Solar absorption by high clouds accounts for the region of positive val-
ues for pressures less than 300 mb between the hours of 0800 and 1600
LST. These same clouds act as a veil and shade the lower troposphere
from SW heating in the disturbed region thereby resulting in an effec-
tive cooling of the middle and lower troposphere, The positive values
indicated for pressures greater than 400 mb are a result of stronger LW
cooling of the suppressed area associated with its predominantly clear
areas and lower tropospheric clouds. The negative values in these lower
layers around local noon are caused by solar heating in the suppressed
area compensating for the larger longwave losses. You may note that no
negative values are found for the nighttime case for pressures greater
than 400 mb. At higher levels, however, the nighttime sign reverses.
This is caused by the large longwave losses from the high clouds in the
disturbed area. You will note that these losses are overpowered by
solar heating for only a relatively few hours surrounding local noon.

The preceding discussion revealed the temporal variation and the
radiative differences between suppressed and disturbed composite cases.
In order to explore the spatial relationships between radiative char-

acteristics associated with disturbed and suppressed convective areas
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we have selected Day 248, a convectively active day in the B-scale array.
Figure 17 shows an SMS-1 satellite visible photograph (top) and an IR
photograph (bottom) depicting the cloud organization and height regimes,
respectively, within the A/B-scale array. The most notable features

are the convective ensembles, one nearly circular centered at 10°N,

21°W and the other at 9.5°N, 24°W. Also evident on the IR photograph

is an extensive lower cloud deck and clear region in the southern sec-
tor of the A/B-scale array. These cloud features may be directly asso-
ciated with the analyses of radiative divergence shown in Figures 18-

20.

Figure 18 shows the spatial relationship between these two regimes.
The ordinate is pressure, from 100 mb to 1000 mb, and the abscissa is ) |
latitude, representing a north-south line through the center of the
A/B-scale array, at 23.5°W longitude. The cross section uses the cloud
field from the daylight hours of Day 248, a convectively active day in
the B-scale array. The top portion of the figure represents the total
radiative budget between the hours of 1000 and 1400 LST. As discussed
previously there are large regions of actual radiative heating. These
regions are deepest (greatest pressure thickness) of the northern and
southern édges of the cross section, in the suppressed area. However,
the strongest heating occurs in the high clouds directly over the most
disturbed region, at 9°N latitude. Note that the gradient is outward
between 200 and 300 mb with the disturbed region being heated more than
the surrounding clearer areas. Below 300 mb the gradient reverses and
the suppressed regions are being heated more than the disturbed area.

The lower portion of the figure takes the same cloud field as in

the top, but now the LW component alone is shown. This is equivalent



Figure 17.

SMS -1 DAY 248 IR

Visible photograph (top) and infrared photograph (bottom) from
the SMS-1 satellite at 12:30Z on September 5, 1974 (Julian Day
248) depicting A/B-scale array cloud organization and height
regimes.
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A pressure vs. latitude (at 23.5°W longitude) cross-
sectional view of the A/B-scale array for the 0600-
1800 LST period of Day 248. The top portion of the
figure depicts the 1000-1400 LST total (SW plus LW)
radiative divergence (Wm'2 [100 mb]-1) and the bottom
portion depicts the LW component only (nighttime
total). Also shown is the magnitude and direction of
the horizontal radiative divergence gradient at two
points (arrows point towards regions of greater
divergence).
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to assuming a steady state cloud field and then following its advective
riotion into the nighttime hours. Now, of course, there is radiative
loss at all levels. But, a total reversal of the radiative gradients
has occurred. The suppressed areas are cooling more than the disturbed
area at all pressures greater than 300 mb and just the opposite at
pressures less than 300 mb. The region directly above the disturbed
area is now losing energy more rapidly than the surrounding area due
-0 the high clouds.

The large magnitude of the radiative forcing is now clearly seen.
From day to night a range of as much as 56 Wm_2 [100 mb]__l (+ 16 to -
40) for the same region is possible. Horizontal gradients at night are

2 [100 mb]—l over a 110 kilometer distance at the

typically 15 - 25 Wm
boundary of the disturbed area.

To complete a three dimensional view of the radiative divergence
fields, we have plotted a "slab'" view of the A/B array for the same
day, 248. Latitude and longitude are the ordinate and abscissa, re-
spectively, of each of the three parts (a, b, and ¢) of Figures 19 and
20. The three views represent, from top to bottom, the 100-400 mb
layer, the 400-700 mb layer and the 700-1000 mb layer. Figure 19 dis-
plays the longwave divergence component (nighttime total divergence)
and Figure 20 shows the daytime total divergence for the 1000-1400 LST
period.

Scanning the LW divergence from top to bottom of Figure 19, several
things are apparent. First, the horizontal divergence gradients are
greater in the 400-700 mb layer than in the other two layers, particu-

larly the 100-400 mb layer. Second, there is a distinct tendency, at

all three levels, for the isopleths to run in the E-W direction. The
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igure 19. A latitude vs. longitude "slab" view of the LW

divergence (nighttime total divergence) over the

A/B-scale array on Day 248.

of the figure are:

The three portions
a) the 100-400 mb layer;

b) the 400-700 mb layer; c¢) the 700-1000 mb

layer.

Units are Wm-2 [300 mb]-1l.
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Figure 20.

°N

LATITUDE

A latitude vs. longitude "slab'" view of the 1000-
1400 LST total (SW plus LW) divergence over the
A/B-scale array on Day 248. The three portions
of the figure are: a) the 100-400 mb layer; b)
the 400-700 mb layer; c) the 700-1000 mb layer.
Units are Wm=2 [300 mb]-1.
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divergence fields (and cloud fields) are not axially symmetric but
tend to be elongated in the E-W direction. Third, the two lowest
layers show divergence minima in the center of the A/B array with
larger divergence principally to the north and south. The highest
layer, 100-400 mb, shows the opposite gradient, although it is some-
what weaker.

The daytime (1000-1400 LST) total divergence shown in Figure 20
has some similarities with the LW component. The same tendency toward
E~W isopleths is seen in all three layers with the greatest gradients
in the 400-700 mb layer. The direction of the gradient, however, is
reversed from the nighttime case. The two lowest layers have greater
divergence in the center of the array and generally lower values to the
north and south. The 100-400 mb layer has quite weak gradients but in
a direction opposite to the lower layers. In addition, all three levels
have at least some regions of actual radiative heating. In fact, the
top layer is completely positive (convergence) with small regions show-
ing a positive budget for the two lower levels. The preceding dis-
cussion, tables and figures present examples of diurnal and spatial
variations of radiative divergence in the GATE B-scale array atmosphere.
The magnitudes of the variability appear adequate to explain at least
some of the diurnal variations in cloud cover and precipitation reported
by Gray and Jacobson (1977) and McGarry and Reed (1978). Nevertheless,
the question posed at tﬁe beginning of this discussion, that is, how
fast does the tropical atmosphere respond to the vertical and horizontal
energy divergence gradients imposed by radiative processes, remains to
be answered. We feel it is beyond the scope of the present investiga-

tion to give an answer, although it is crucial to a complete
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understanding of the diurnal variability of tropical precipitation

regimes.

2.5 Total tropospheric divergence variability

Figure 21 presents a time series of the tropospheric (100 to 1012
nb) longwave divergence and 12 hour daytime total tropospheric diver-
gence (TTD) [shortwave + longwave] for the entire Phase III period.

The periodicities shown in the longwave profile correspond to easterly
wave trough passages and their attendant cloud structures: There are
significant variations in the longwave divergence ranging from a minimum
of -124 Wm-2 on Day 245 to a maximum of -216 Wm—z on Day 258. On the
other hand, the daytime total divergence (shortwave + longwave) is ex-
tremely stable; the full range of variation is only 20 Wm_2 over the 20
day period even though cloud structure varied dramatically. This be-
aavior of the daytime total tropospheric divergence may be better under-
stood by referring to Figure 22, This figure shows the average daytime
tropospheric shortwave convergence and longwave divergence values as a
function of cloud top pressure. The vertical bars in Figure 22 refer

to the cloud top structure observed over the B-scale array during the
daytime hours for the suppressed and disturbed composite cases referred
to earlier. The difference between the shortwave and longwave curves
represents the daytime total tropospheric divergence. One notes that
for cloud top pressures greater than 600 mb this difference is nearly
constant. For cloud top pressures less than 600 mb there is significant
variability in the total net radiation divergence in the troposphere.
Values range from a maximum of -92 wm'2 [912 mb]_l for a cloud top at

400 mb to a minimum of -15 Wm_2 [912 mb]—l for a cloud top at 100 mb.
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If one weights the daytime total tropospheric divergence by the cloud
amount at each level one may calculate the average TID value for each
cloud top distribution. This computation results in a value of -58.3
Wm_2 [912 mb]_1 for the suppressed case and -60.9 Wm—z [912 mb]_l for

the disturbed sample even though the cloud distributions are dramatically
different. Quantitatively this stability may be expressed as the mean

of the daytime TTD over the B array for Phase III of GATE: -60.3 Wm_2
[912 mb]"l with a standard deviation of 5.2, while the corresponding
quantities for daytime values of longwave divergence alone are U =
-186.0 Wm"2 [912 mb]_l, 0 = 24.7 and for the shortwave convergence
alone are u = 125.7 Wn 2 [912 mb] T, o = 25.6.

This near constancy of the daytime TTD has a potentially very
beneficial application in the inference of surface radiation budgets in
the maritime tropics from satellites. During the dsytime hours the
primary variable in the surface total net (upward minus downward) radi-
ation is the downward shortwave component. For large amounts of water
vapour in the atmosphere the downward longwave is quite insensitive to
cloud structure and as a result, varies by only Nk 10 Wm—z; therefore,

|
as a first approximation one ma§ presume that the LW surface net radia-
tion is constant. If the TTD ié also nearly constant and one measures
directly the upward LW and reflected SW components by the satellite,
the downward SW radiation at the surface may be deduced from simple
energy conservation principles. Of course, the technique may be embel-
lished to account for the secondary effects of clouds on the LW down-
ward component at the surface,

Figure 23 shows extreme values in the TTD and each of its com-

ponents for the B-scale array for different averaging periods during
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Phase TII. Only the TTD will be discussed although the reader may find
it useful to refer to the individual components in interpreting the TTD
envelope. The maximum range of extreme values is for the 6 hour aver-
aging interval, the shortest averaging period considered; the differ-~
ence between maximum-minimum values is Vv 40 Wm-_2 [912 mb]—l. This
range decreases to v 12 and 5 Wm.2 [912 mb]'_l for 3 and 6 day averaging
periods, respectively. The rate of decrease beyond 6 days is very
gradual. 1In essence, this 6 day period corresponds approximately to
the passage-time of two easterly waves through the B-scale array; after
two complete cycles have been sampled, additional cycles disturb the
average very little.

Figure 24 is the companion figure to Figure 23; the range (minimum
minus maximum) of the 24 hour average TTD is presented for different
sized area elements. Again confining our attention to the total curve,
we see a relaxation of the range from 38 wm“z [912 mb]-_l to 27 Wm—2
[912 mb]_l for an area 1/3 the size of the B-scale array and the B-scale
array itself, respectively, however a further expansion of the area by
a factor of v 5 leads to a reduction of the range to only about 20 Wm--2
[912 mb] 7.

Figures 25 and 26 depict north-south and east-west cross sections
through the center of the A/B scale array (8.5°N, 23.5°W) of four radia-
tive parameters. The plots represent the total tropsopheric (100-1012
mb) divergence values in Wm_2 [912 mb]"l, of each parameter and are
averaged and plotted every 1/2 degree latitude or longitude as appropri-
ate. The three curves in each section depict the GATE Phase III mean,

the 5 most convectively disturbed days and the 5 most convectively

suppressed days.



24 h TROPOSPHERIC DIVERGENCE W m2[912 mb]-!

—65-

-220 .
L;'—ZOO-
= R
5
Z—|80"
O |
2
-160}F
— 140 ! I \ ) L i 1 ) ]
F!\ -
| |
w 70~ I I N
> Lol
| . . |
= - i ! : -
& 50- | ! | 2
|
g% B L////////fi N
30 m
[ | | 1 1 L 1 i
-150F .
- | ! i
-130f | i | -
< | . | _
- . | :
E [10 / -
- |
- 90 - —
! 1 i i L !

I I
0 73 150 225 300 375 450 525 600 675

: SIZE OF AVERAGING AREA (SQ km xI10°) !
|

. . |
«B-ARRAY- i i
[ A/B ARRAY —> i
— 225 AREA ELEMENTS —
Figure 24, Extreme values of the 24 hour tropospheric

divergence for the LW, SW and total ccmponents
for different sized areas.



-AbH-

—— All Phase
——-5 Most Suppressed Days

-o---0 5 Most Disturbed Days
_-140 -
= . l
S r~
Q—I30—- B at \\_._.__
O, . N /
¥ - - N
= N/
=-120r . B 0 N/
_ N . o o
o =° o e o
T-110F o . o 0% o”
- — u (OO
C‘\rj-lOO— -
| | I I I R IO | | 1 I | i ] 1 | |
- - —
a-210F
E |
QV
5-200}
Y -
£
=-190¢
O g
|_
-180F
LeJ
> - : -
=_ L ' _ @
5 170 .0 .
S . 2 B ©0
-160} : : S
e B Q Q. C>®
< B © B @ o @ o)
< ©
- 150 F B
| 1 1 ] | ] | 1 ] 1 ] | | [ |
Il 9 7 ) 26 24 22 20
LATITUDE (°N) LONGITUDE (°W)
Figure 25. North-south and west-east cross sections through

the center of the A/B-scale array of the tropo-
spheric (100-1012 mb) 24 hour total divergence (TTD)
and the 24 hour LW divergence.



DAYTIME
TTD Wm=2[912 mb]~

DAYTIME SHORTWAVE TD W m2[912 mb]-!

-67 -~

—— All Phase
——-5 Mosi Suppressed Days
00 5 Most Dis’r_urbed Days

140}

130+

120

1O

OO0

90+

{

1 I l ] | l | | [ I

Figure 26.

1 | !
I 9 7 5 26 24 22 20
LATITUDE (°N) LONGITUDE (°W)

North-south and west-east cross sections through
the center of the A/B-scale array of the tropo-
spheric (100-1012 mb) daytime total divergence (TTD)
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The top portion of Figure 25 shows the 24 hour TTD. The presence
of clouds suppresses the radiative loss of the troposphere, and of
course, the higher the cloud tops, the greater the suppression of radi-
ative loss. Both the north-south (N-S) and the east-west (E-W) cross
sections show the expected progression from the suppressed cases (less
cloudiness, more radiative loss) to the disturbed cases (more cloudi-
ness, less radiative loss). The Phase III mean falls, in general, be-
tween the two extremes.

The N-S curve of the Phase III mean has a range of 10 Wm—2 [912
mb]_l while the E-W curve has a range of only 6 Wm“2 [912 mb]_l. This
indicates that the cloud fields are more elongated in the E-W direction,
as opposed to being axially symmetric. The N-S Phase III mean and the
N-S disturbed case both clearly indicate that disturbances are centered
around 8° to 9°N latitude. The difference from disturbed to suppressed
was greatest at 8°N and diminished or even disappeared toward the edges
of the area at 12°N and 5°N.

The E-W curves show the periodicity of the cloud fields associated
with the travelling disturbances. The E-W suppressed case has a maxi-
mum at 25°W longitude corresponding to a relatively clear area but at
21°W longitude a more disturbed area is clearly evident. The same pro-
gression but of opposite sign may be seen for the disturbed case.

The lower portion of Figure 25 depicts the 24 hour LW tropospheric
divergence. The influence of the disturbed vs. suppressed cloud fields
is even more pronounced here. Greater longwave losses are evident with
the clearer skies of the suppressed case on both the N-S and E-W cross
sections. In addition, the disturbed cases exhibit a strong N-S

spatial dependency, which is nearly absent in the E-W curve. The E-W
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curves all seem to tend toward a minimum on the eastern end of the
area, indicating perhaps the influence of the African continent. The
N-S curves all indicate that skies are clearer (or cloud tops lower)
on the equator side of the A/B scale array than on the poleward side.

The 12 hour daytime TTD is shown in the top portion of Figure 26.
The most outstanding feature of these curves is their very small ampli-
tude. The cloud fields produce cancelling effects: less longwave loss
but also less shortwave gain. The net result is a total range of val-
ues from north to south, east to west, disturbed or undisturbed of only
about 11 Wn 2 [912 mb] .

The 12 hour daytime solar convergence is displayed in the lower
portion of Figure 26. This figure is very similar in general character-
istics to the LW depiction of Figure 25. The clearer, more suppressed
days show greater solar absorption and the enhanced cloudiness of the
disturbed days results in less solar absorption. The N-S disturbed
case exhibits a strong minimum centered at 9°N corresponding to the
high clouds there. The maximum of each N-S curve occurs on the equator
side of the array, indicating clearer conditions (or lower clouds)
there. And, as in the LW E-W curves, there tends to be a minimum on
the eastern side of the array. Figures 25 and 26 suggest that there
may be a diurnal forcing of the Hadley circulation by the N-S5 gradients

in the radiative forcing components.

2.6 Anulysis summary

The GATE Phase III tropospheric radiative divergence estimates
compiled in this study differ significantly from contemporary climato-

logical estimates of seasonal mean zonal values compiled by Dopplick
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possible to have a range in TTD as large as 78 Wm_2 [912 mb]—l, during
this 20 day period the cloud top distributions in the B-scale array

were such that only a 20 Wm“2 range in this quantitv was observed.

This characteristic constancy of the daytime TTD values is a potentially
very useful tool in the inference of maritime tropical surface energy
budgets from satellite data.

B-scale average TTD values were computed over different averaging
periods; the range of variation in the TTD was 40 Wm_2 [912 mb]—l, 12
Wm_2 [912 m.b]_l and 5 Wm—2 [912 mb]_l for 6 hour, 3 day and 6 day aver-
aging periods, respectively. Similarly the range of variation of the
24 hour TTD was calculated over space scales of 1/3 the B-scale array
area, the B-scale array and A/B-scale array; the resulting values were
38 W2 [912 mb] ™Y, 27 Wm 2 [912 mb] Y, and 20 Wm > [912 mb] T, respec-
tively.

Cross sections of the Phase III mean and the disturbed composite
radiative divergence values for the A/B-scale array suggest a N-S
radiative forcing associated with E-W oriented cloud bands centered
around 8 to 9°N latitude. This suggests the possibility of a diurnal

radiative forcing on the basic Hadley circulation.




IIT. PHASE III DATA TABULATIONS

Part III tabulates the longwave (LW), shortwave (SW) and total
radiative divergence profiles and the cloud top pressure distribution
for a variety of space and time scales. Daily 24 hour mean values are
presented for nine different averaging areas ranging in size from ap-
proximately one quarter of the B array to the entire A/B array. Figure
1 on page 3 depicts the exact limits of the A/B and B arrays and also
defines a numbering system for identifying individual area units in
the 225 element array. The averaging areas that have not been defined
graphically will be specified by listing the box numbers included with-
in their boundaries:

Northern Sector B array (Section 3.6):

67, 68, 69, 80, 81, 82, 83, 84, 85,
86, 95, 96, 97, 98, 99, 100, 101

Central Sector B array (Section 3.7):

95, 96, 97, 98, 99, 100, 101, 110, 111, 112, 113,
114, 115, 116, 125, 126, 127, 128, 129, 130, 131
Southern Sector B array (Section 3.8):
125, 126, 127, 128, 129, 130, 131, 140, 141,
142, 143, 144, 145, 146, 157, 158, 159
Northeast Sector B array (Section 3.9):
68, 69, 83, 84, 85, 86, 98, 99,
100, 101, 113, 114, 115, 116
Southeast Sector B array (Section 3.10):
113, 1i4, 115, 116, 128, 129, 130,
131, 143, 144, 145, 146, 158, 159
Southwest Sector B array (Section 3.11):
116, 111, 112, 113, 125, 126, 127,
128, 140, 141, 142, 143, 157, 158
Northwest Sector B array (Section 3.12):

67, 68, 80, 81, 82, 83, 95, 96, 97,
98, 110, 111, 112, 113,
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Seven different time periods are considered for the Phase III mean
case (20 days), a five day convectively disturbed composite case and a
five day convectively suppressed composite case. These periods are
(all in local standard time [LST]) 0000-0600, 0600-1200, 1200-~1800,
1800-2400, 0000-2400, 0600-1800 (daytime), and 1800-0600 (nighttime).
GATE Phase III ran from August 30 to September 18, 1974. The five day
disturbed composite includes Julian Days 245, 248, 256, 257, and 259;
the five day suppressed composite includes Julian Days 243, 244, 250,
251, 258. There are two areal domains for the Phase III mean and the
two composite cases: A/B array and B array. Standard deviations are
also given which represent either spatial or temporal variability de-
pending on the table.

Finer spatial and temporal resolution data are available on either
microfilm or magnetic tape but are not included here because of their
great bulk. These sources contain six hourly data for each of tte 225
1/2 degree latitude by 1/2 degree longitude area elements over the
entire Phase III period. In addition, six hourly spatial means are
given over the nine different areas described above plus the full 225
box area. For further information, contact the Department of Atmo-

spheric Science, Colorado State University.
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3.1 MEANS OVER FULL PHASE III, A/B and B SCALES
The following 14 tables, on pages 75 to 79, give vertical profiles
of the mean cloud top distribution, SW, LW and total radiative divergence
over first the A/B array and then the B array for the entire GATE Phase III
period. The values are given in 100 mb vertical resolution for 7 different
averaging periods: (all in local standard time) 00-06, 06-12, 12-18, 18-24,
00-24, 06-18 (daytime), and 18-06 (nighttime). The standard deviations re-

present the variability in time, from day to day, of the area avcrages.
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Mean
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=29.1
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<2446

2240
=1649

-10.2
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~4.0

CONVERGENCE
per square meter per layer, Ap)
TONGUAVE
Mean Std.
Dev.,
#  mem—- -
& ~HBal 245
. - ———
: =18,0 242
® «27.0 248
® Pyt P
@ «29,1 3.4
* —————— .
* -29.6 S.2
3 ————— .—
8 =246 4e9
» m———— camm-
: 2700 6.2
»  ~1646 e
“ -————— -
# «10,.2 2.9
- P P
L =440 ol
@
®
o
®

~189.5

1447

A E R EE RS RS E SRS EEEE N R NN N

-189,5

Average radiative convergence profiles and cloud top pressure distribu-

tion for the GATE A/B scale array.

Mean values are computed over the

entire Phase III period, Julian Days 242 through 261, for the 6 hour

period 16500-2400 LST (approximately 1930 to U130 GMT).

Standard devia-

tions represent the variability in time, from day to day, of the A/B
scale area average.

PRESSURE

CLOUD TOP
(mb) DLSTRIBUTTON (%)
"

Mean Std.

Nev.
100 - -
5.4 6.0
200 - sema—
8.1 6,1
300 - ——————
8.7 5,2
400 - - -
11,0 6,0
500 ;Y-a .-g-s

. .
600 s==s ..;.I

] l . [ ]
700 ———— —————
10.5 3,1
R0O - enwe
9.4 3.7
900 R - .-
9.6 5.3
1000 - -
Ct EAR 13.7 13.3
{012 ———— [t

TOTAL TROPOSPHERE

I ZEE SR EE R EESEZERE R R RN N

sud.
Dev.

- -

la,7

RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)

(watts per square meter per
LONGH
Mean

SHORTWAVE
Mean std.
Dev.

R R
i NEN
"10.5 1.8
“10.6 RE
R "o
ez e
Y ER
i G
N EN)
e TR

6446

16.4

I E A EEEEEESE RS RS ERE RN B EJ

- e n

8.5

=18,.1

=25.8

28,0

=29,3

-25,3
=227

=17.6

«10.6

=440

-

=189,9

layer, Ap)
Std Mean
Dev.
o .-
3.1 @ 4o
- L - o -
243 ® ~10.8
- @ —————
2'5 : “lh,0
-zv“ - 17,6
e » -
5.6 @ ~19.4
- .- L - . -
540 : ”17.1
5.9 v =l6.6
- L “mm--
Se * ~13.1
e * -
208 o '7.4
- O —————
0 ot -3,8
3
“
»
*

15.1

«125.3

Average radiative convergenci: protiles and cluuu top pressure distribu-

tion tor the GATE A/ scale array.

iwate values are computed over the

entire Phase 111 period, Julian Days 242 througn 2e1, for the 24 hour

perica DOUL-240U 15T (approximately UT30 to U130 GMT).

Standard devia-

*ions represent the variability in time, from day to day, of the A/l
ale area average.
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PRESSIRE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)

(inb) DLSTRTBUTION (%) (watts per square meter per layer, Op)
SUORTWAVE LONGHAVE: TOTAL
Mean Std. Mean Std. Mein Sed. Mean
Dev, Dev. Dev,
100 puptp— - “ - - - © - - > - L] 0 e
5.7 heb @ 1.7 2¢3 ® 8,7 3.3 ¥ 140
200 - m——— - cam—— ——— PO c———
9.0 6,7 » 14,8 2.7 @ =185 2¢5 @ =3.7
300 - [T PR —————— cnmen @ e Cnmom & cnmm-
843 4.8 @ 21.7 1,8 & 2544 2eb @ =3,7
400 - women @ PR mm——— # - ————— W o=
10,0 6,1 ¢ 20.8 3.2 @ =27.0 4.6 @ ~6e2
500 - meaw- L] - comew * Y Py & -
10.5 4,5 # 19,.8 4e0 # w2842 5.2 ® «8,5
600 g ] ——em- m———— # ~eave - B ————
11.2 4.0 = 16.4 443 # =245,3 5.3 ¢ “8,9
700 - D ————— w—oan @ - ————— # m————
1044 3.2 » 12,3 3.9 & «23.3 5.8 @ =11.0
800 ey wm——— # cemma ———— # ———— ————— & cnmn
9.7 3.7 @ 9.1 3,6 » ~1843 5,3 # =942
900 - - # —emwm m——— @ ————— ————— @ S
10.5 5,1 6.4 3,1 # ~10.9 2.8 445
1n00 _————— . om—— W - mamae  # momn- cemue O -
CLEAR 1447 12.6 # .3 2 ® ~4 40 1S T =347
1012 parh ) cacea # [P P P mem- ——— W cmeme
# & %
L L] ) “
TOTAL TROPOSPHERE ® 129.2 16,4 & =189,6 15,8 # -60.4
Average radiative convergence profiles and cloud top pressure distriou-
tion for the GATE A/B scale array. Mean values are computed over the
entire Phase 111 period, Julian Days 242 through 261, tor the 12 hour .
period UbUU-T8UL LST (approximately 0730 to 1930 ulMl}.  Standard devia-
tions represent the variability in time, from ddy to day, of the A/B
scale area average.
PEESSURE Ci.ouv Toy RADTATTIVE CONVERGENCE (+) / DLVERGENCE (-)
() DISTRIBUTION (%) {walts per square meter per layer, Ap)
SHORTHAVE LONGHAVE TOTAL
Mean Std. Mean sSed. Mean Std. Mean
N Dev, Dev.
100 - - & meam- ———ew @ e e “ -
5¢0 De6 @ 0.0 0.0 ¢ -8,3 3.0 ® -8,3
200 - e # - cam—— - - —em—-
Te? S.4 # 0,0 0,0 # -17.8 2e0 # -17,8
300 - Smmea # - —emee & cam- CTpupreie 4 mom=w
9.0 5.5 @ 0.0 0.0 ¢ -2642 25 o 26,2
400 - LTI 4 - _——wes “cmwew [P ) .-
. 12.1 5.8 = 0.0 0,0 o «29.0 440 @ ~29,0
300 awme wm—— # n——— ————— ———— ———— # —————
i 13.1 5.8 # 0.0 0.0 «30.4 Se7 @ ~30.4
“00 _———— - @ - ———— - ——— # -
4 4 - . - -
100 122 SULCL S-S . LT —t2® D 1230
10,6 3.1 @ Ne0 0.0 ¢ =221 6a0 @ =221
a00 -;-; --3.5 ° PR, ————— & -t - W -
. L4 0.0 0,0 ~16 . “ -
300 -g:- —-oee ® ewmen= ——— & -l-:g --E-g “ -32:2
8 4 @ 0.0 0,0 & 10,7 * -
1100 ——— c——— @ ————— ————— & -l.:: --3:2 # -EBZE
CLEAR 12.7 le,1 « 0.0 0e0 # =440 ol® ~4,0
1112 - -~ ® [EpSpUpY [RpepR . 1 - - ———- # -
3 s »
° “ ®
TOTAL TROPOSPHERE L 0.0 0,0 # =190,3 1446 % «190,3
Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/B scale array. Mean values are computed over the
entire Phase 111 period, Julian Days 242 through 261, for the 12 hour
period 180U-vb0U LST (approximately 1930 to U730 GMT). Standard devia-
tions represent the variability in time, from day to day, of the A/B
scale arca averaqe.
PRESSURE CLOUD ToP RADTATIVE CONVERCENCE  (+) /  DIVERGENCE (=)
(mh) DISTRIBUTION (%) (watts per square meter per layer, Op)
SHORTWAYE LONGHAVE TOTAL
Mear: Sud. Mean Std. Mean Std. Mean
Dev. Dev. Dev.
100 - ,recmw ® [Py P - - - #* -
6el 8,2 @ 0.0 0.0 # 8.9 be2 @ -89
200 ———- T o= ———— @ - - ————- .-
8.3 B,4 ¢ 0,0 0.0 @ ~18,2 3,2 ¢ =18.2
300 - mrwen @ ———— i - oo ———-
9.2 8,0 @ 040 0,0 @ 2548 Je3 @ «25.8
400 -——- rom—— ° - - “ cam-. - - ®
11.9 8,2 » 0.0 0.0 ~2B45 7.0 o
S00 - - L - o m—-—- L T #
12.¢ 7.1 @ 040 0,0 ¢ -2944 Te9 @
600 —— m———— # ————— I - - @
11.7 5.2 ¢ 0.0 040 ~2445 be7 @
700 -——— e @ ——n—— mmoan B cemen PR )
9.7 G 6 B 0,0 0,0 & ~71.5 8,1
ADD -—— LTI - c—m—- B - om—- 8
8.9 5.9 0,0 Ue0 # =16,.8 Teb @
900 ———— e @ ———— mm——— - - W
7.9 6,3 # 0.0 0s0 @ =103 3.8 ¢
Lnoo - - L] - - 3 - - *
CLEAR 13.6 16,8 ¢ 0,0 0.0 @ 440 1l #
lnle _-———m meeew 1 - ————— ————— - “
L -] “
& L @
TOTAL TKOPOSPHERE # 0.0 0.0 # =1BR,0 2le4 ® «188,.0

Average radiative convergence profiles and cloud top pressure distribu-
ticn for the GATE B scale array. Mean values are computed over the
entire Phase 111 period, Julian Days 24¢ through 2ol, for the b hour
period GUUU-UBUU LST (approximately UI3U to U730 GMI). Standard devia-
tiuns represent the variability in time, trom day to day, of the 8
scéle area average.
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RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(watts per square meter per layer, fp)
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?21.5
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20.7
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=2541

=27.1

-38.9

=75.5

=23.6

-

=19,0
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=440
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3.2

6.4

- -

5.2

6.0

8.2

8.1

4.2
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-

18,7

BESCHECFE LD SETETESTELO L X T
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-8

~3.5
=3.6

~642

RN

“8.9

-

~11.3

=9.6

=447

T37

-
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Average radiative convergence profiles and cloud top pressure distribu-

tion tor the GATE B scale array.

Mean values are computed over the

entire Phase 111 period, Julian Days 242 through 261, for the 6 hour

period LOUL-120U LSE (approximately U/30 to 133U GNT).

tions represent the variability in time, trom day to day, of the B
stale area average.
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~4.5

-Heb
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=37

-
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Average radiative convergence profiles and cloud top pressure distribu-

tion tor the GATE B scale array.

Mean values are computed over the

entire Phase II1 period, Julian Days 242 through 261, tor the 6 hour

period 1200-1800 LST (approximately 1330 to 1930 GMT).
tions represent the variability in time, from day to day, ot the 8

scale area average.
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Average radiative convergence profiles and cloud top pressure distribu-

tion tor the GATE B scale array.

tions represent the variability in time, trom day to day, ol the ¥

s

are i average.

Mean values are computed over the
ent1re Phase 11T period, Julian Days 242 through ¢bl, tor the & huur
perioed 18002400 LS (approximately 193U to UT3u GMT).
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PRESSURE CLOUD Top RADTATIVE CONVERGENCE  (+) /  DIVERGENCE (=)
[ DISTRIBULLON (X) (watts per square meter per layer, Ap)
SHORTHAY. LOGHAVE: TUTAL
Mean Std. Mean St M std. Mean st
Dev. Dev. Diev. e,
100 - mewn & - [ - Rem— - -
b7 943w 4,1 3.6 ¢ -941 4ol ® 5,0 2e0
200 - - - [ - - .- @ - ~———— L3 - -
9.8 9.7 w T.7 4.4 ® -18,8 3T 0w =1ll.1 tel
300 ————— man B emmm- ———— @ ————— ———— -—————
10,0 TS @ 10.7 2,9 & =264,0 41 & 248
400 - om——— B - em——— - ~——m- -
11.5 8,3 ¢ 10,0 5.0 ¢ =276 6,7 @ 3.7
500 - ——— - —aman W conan mwwmn cemee
11.6 Te5 ® 9.5 6,2 L4 =-28,1 Te8 * 3,2
600 - nm—— .- o ) cCeena aam W vene
10.9 5,4 1.7 6,2 ¢ ~23.7 Ted @ 3.5
700 - weom—n @ ameae ———— 8 .o ————— B -
9.2 4.5 @ 5.7 6,0 = ~21.3 Bs7 & 4,9
800 - - #* ——— - “ - - - » -————
8.9 6,5 ¢ 443 6,1 # 1740 8,0 & 4,2
900 ——— com— - w———— @ ————— ————— B “emuw
8,8 8,3 # 3.0 5.3 # =10.3 4,0 # 1o5
éoog - [ » —— - e @ - - 'y —————
LLEAR 1246 17,3 # ol 3 ® “4e0 ol » o2
in12 —— —n—— # ———— —— & ———— ——— ————
& @ »
° “ »
TOTAL TROPOSPHERE & 62,8 25.6 # =~1R5,9 P79 @ «123,1 7.7

Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE B scale array. Mean values are computed over the
entire Phase 111 period, Julian Days 242 through 261, for the 24 hour
period LOLUU-2400 LST (approximately U130 to UT3U GMT). Standard devia-
tions represent the variability in time, from day to day, of the B
scale area average.

.

PRESSURE CLOUL ToP RADFATTVE CONV

)
(mb) DISTRIBUTLON (%) (vatts per square meter per layer, Ap)
SHORTVAVE LONGHAVE

Mean Std. Mean Std. Mean Std.

Dav. Dev. Dev.
100 e ———— & ———— ——v— B - 5
7.1 10,0 8.1 Jun =94 P L
200 O [ ———— ———— B ———— @
1046 1047 & 155 b4 @ ~19.1 &
300 —-—— mmme- o ————— ————— @ —————— *
9.1 Te2 @ 21.3 2.9 ® -25.3 #
400 -——— —————— # ————— ————— # ———— #
9.9 Ted # 2040 5,0 ¢ =2641 #
s00 - wmmmn @ -————- RO Y - &
10.7 Te® # 1940 6,2 ® -27.5 I
£00 P m—m- @ commm —am—— @ comme ©
10.3 Beb @ 15,4 6.2 @ -23.,9 b
700 - - %@ - - @ - *
942 4,1 = 1144 6.0 # ~22e2 #
800 - - - * -~ —- - » -~ *
9,5 : “ 8.6 6,1 @ =17.9 -
900 - o _————— e o - *
10.0 L 6.0 5.3 # =10,7 >
1nnn_ - s —e—mm eeee- @ - *
CLEAF 13,5 @ o3 I 4y 0 ®
tol2 -——— @ - - W - Y
3 * #
@ ) “

TOTAL TROPOSPHERE * 125.7 25.6 @ «186,.0 24,7 @ =60,4% 5.2

Average radiative convergence profiles and cloud top pressure distribu-
tion tor the GATE B scale array. Mean values are computed over the
entire Phase Il period, Julian Days 242 through 261, for the 12 hour
period UbUU-18U0U LST (approximately 0730 to 1930 GMI). Standard devia-
tiuns represent the variability in time, from day to day, ot the B
scale area average.

RADTATIVE CONVERCENCE  (+) / DIVERGENCE (-)

PRESSURE CLOUnD Top

(mt:) DISTRIBUTLON (%) (warts per square meter per layer, &)
SUORTWAVE TOREHAVE TOTAL
Mean Std. Mean Std. Mean Sud. Mean Sed.
Dav, Dev. Dev. Dev.
100 ———— meeme “ ———— - # - mmem e am @ ————
6.2 8.6 @ 040 00 ® =940 445 @ 4.5
200 i na— # ——— ,———— & - ——— & ————
9,0 Be6 & 0.0 0,0 # ~1H,% 3.2 * 3.2
300 ——— rm—— # ot cnm—e  # —wmma cawmm @ o=
10,9 8,6 @ 0,0 060 : -2647 4e3 : 4.3
400 - .- L] - --a - LT LT P LT
0 13.0 B.6 @ 0e0 0.0 @ «28.9 6,5 # 6.5
50¢ —ow- eram- cmaee oo @ - - o B - -
1246 Ta # 0,0 0,0 -~28,7 TeS # 7.5
&0C - memn- - ra—— $ - [P crmew
11.5 5.5 =« 0.0 0.0 : «23.5 T.3 : T.3
T0¢ - EL TP ) -———— - - ——— - - .-
9.2 4,9 @ 0,0 0,0 # =205 BeS5 # 8,5
80°C ——— T cnmw- —m—— - ————— Y —ava—-
8,3 6.4 ® 0,0 0,0 * ~16,1 7.5 # Te5
Qo0 - - “ ————- e -~ - -———- o -
T.5 Ted = 0.0 0,0 » =100 3.8 & 3.8
1000 - ————— # e e [P - cam—— # Py
CLELR 117 18,2 +# 0.0 0,0 & 4,0 D * ol
1018 - cwmm- W ,en-o PR - memmn @ -
“ @ @
“ @ ] .

TOTAL TROPOSPHERE . 6.0 0.0 # =185.8 2l ¥ =185,8 21,4

Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE B scale array. Mean values are computed over the
entire Phase 11l period, Julian Days 242 through 261, for the 12 hour
period 18U0-060U LST (approximately 1930 to U730 GMT). Standard devia-
tions represent the variability in time, from day to day, of the 8
scale area average.
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3.2 MEANS OVER THE 5 DAY DISTURBED COMPOSITE CASE, A/B and B SCALES

The following 14 tables, on pages 80 to 84, give vertical profiles of

the mean cloud top distribution, SW, LW and total radiative divergence over

first the A/B array and then the B array for the 5 day disturbed composite

case. The values are given in 100 mb vertical resolution for 7 different

averaging periods: (all
00-24, 06-18 (daytime),

present the variability

in local standard time) 00-06, 06-12, 12-18, 18-24,
and 18-06 (nighttime). The standard deviations re-

in time, from day to day, of the area averages.

PRESSURE CLOUD TOP
(mb) DISTRIBUTION (%)
Mean Std.
Dev.
100 —e -
200 6.2 4,7
B.5 443
300 - —————
7.6 2.9
&00 —m——— -
11.1 3,2
500 ———- —————
y 1245 3.5
600 pepahd cnna
1242 2.2
700 cem- e
10.7 1.3
800 - e
Sl 2.8
S00 o ——————
10.3 5.7
1002 wm—— w———
CLEAR 11,5 10.6
1012 e co——
TOTAL TROPOSPHERE

I EEZ RS R RS EEEEEREEREERE RN

RADIATIVE CONVERCENCE (+) / DIVERGENCE (=)
(watts per square meter per layer, Ap)

SHORTVAVE LORGWAVE TOTAL
Mean Std. Mean Std. Mean
Dev. Dev.
- - - - * - - - » .-
0.0 N0 @ LLRY: 2.3 : -8.8
I —— wowmm - m——— -
0.0 0.0 « =-18.4 1.7 : “18.4
- - - - - ® - - - - - -
0.0 0.0 = “2449 - 24,9
———— ————— @ - am—— # -
0,0 0.0 : -2747 1.1 : =27,7
0.0 0.0 ~30.0 241 : =30.0
- - - - - - @ -~ - - - - -
0,0 0.0 : 2544 3,1 : -25.4
0.0 0,0 ®  =22.4 Té.9 o -22.4
- ----- “ - - Sawew .- -
0,0 0,0 » »17a1 Se7 # «17,1
———— - - wm—n & -
0.0 0.0 ¢ =10.3 3.1 : =103
- - - - o - - L el - -
000 0.0 hod whol o0 # 4,0
cwmmm meme @ - —mm—— & -
“ *
@ “
0.0 0,0 # =189,0 13.0 = =189,0 13,0

Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/B scale array. Mean vaiues are computed over the
disturbed days of Phase III, Julian Day numbers 245, 248, 256, 257,
259, for the 6 hour period GUUU-U6LL LST (approximately UI13U to 073u
GMT). Standard deviations represent the variability in time, from day
tu day, of the A/B scale arca average.
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Average radiative convergence profiles and cloud top pressure distribu-

tion for the GATE A/B scale array. Mean values are computed over the

disturbed days ot Phase I1I, Julian Day numoers 245, 248, 256, 257,

zbY, tor the 6 hour period U6UU-T200 LST (approximately u73u to 133V

' Y. Standard deviations represent the variability in time, from day
iay, of the A/B scale area average.
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Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/B scale array. Mean values are computed over the
disturbed days of Phase I1I, Julian Day numbers 245, 248, 256, 257,
¢59, tor the b hour period 120U-1800 LST (approximately 1330 to 143U .
GMT). Standard deviations represent the variability in time, from day
to day, ot the A/B scale area average.
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Average radiative convergence profiles and cloud top pressure distribu-

tion for the GATE A/B scale array.

disturbed days of Phase I1I, Julian Day numbers 245, ¢48, gﬁb, 257,
254, tor the 6 hour period 1800-24uu LST (approximately 193U to 013u

GMT).

to day, of the A/ scale area average.

Standard deviations represent the variability in time, from day
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Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/B scale array.
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Mean values are cowputed over the

disturbed days of Fhase 111, Julian Day numbers 245, 248, 250, 2b/,
259, tor the 24 hour period VOLU-240U LST (approximately U130 to UI3U

GHT).

to day, of the A/B scale area averaqe.

Standard deviations represent the variability in time, from day



PRESSURE

(mb)

CLOUD TOP

DLSTRIBUTION (%)

Mean

10.8
1426
10,6

1141

wwe

10,4
9.5
"B.4
7.8
T

9.1

-

Std.
Dev.

TOTAL TROPOSPHERE

PRESSURE

(mb)

100
200
300
400
500
600
700
800

L088q

1o0l2

PRESSHRE

(ub)

IR EE A EREEEEE NSRS R RN S F ¥ N

T

SHORTWAVE
Mean std.
Dev.

R RN
"17.2 R
20,4 108
“18.2 ER
“le.s  TT3u9
“13.0 TTeNs
"753 RE
76,8 ER!
“T4ve el
V2 TR

11640

16.4

LONGWAVE
Mean Sed.
Dev.
a PR S .—m——— w
® =1141 3.7 @
“ ————— ————— B
@ -2047 2.5 #
# - - - o
* 2449 1.8 #
“ o—— camen &
“ -25.1 3.1 #
. “eman [
) 2543 5.0 #
@ caem c———-  #
® -21.3 Set #
* - - - *
L] 19,4 5.3 »
“ canma - &
* «15,4 4eb @
* - - -y - &
“ 3.5 2-7 *
[} - - - *
@ ~440 P .
) -~ - fewme o
o o
“ o
# =1T6.6 17.2 #

Average radiative convergence profiles and cloud top pressure distribu-

tion for the GATE A/B scale array.

Mean values are computed over the

disturbed days ot Phase III, Julian Day numbers 245, 248, ?56, 257,
259, tor the 12 hour period U6LU-1BOU LST (approximately U730 to 1930

GMT).

to day, of the A/B scale area average.

Starndard deviations represent the variability in time, frow day
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Average radiative convergence profiles and cloud top pressure distribu-

tion for the GATE s scale array.

Mean values are computed over the

disturbed days of Phase IIT, Julian Day numbers 245, 248, 250, ¢4/,
4, tor the b hour perioa LULU-UVGUU LST (approximately 0130 to U/3U
al).  Standard aeviations represent the variability in time, from day

Lo day, of the 8 scale area average.
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Ayerage radiative convergence profiles and cloud top pressure distribu-
tion ror the GATEL B scale array. HMean values are computed over the
disturbed days of Phase I1I, Julian Day nunbers 245, 248, ¢bb, 2b),
249, for the 6 hour period LGVU-1200 LST (approximately U730 to 13sn .
GHTY.  Standara deviations represent the variability in time, trom day
to aay, of the B scale area average.
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Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE B scale array. Mean values are computed over the
disturbed days of Phase 111, Julian Day numbers z4b, 248, 256, ¢57,
259, tor the 6 hour period 120u-180U LST {approximately 133U to 193u
GIT).  Standard deviations represent the variability in time, from day
to day, ut the B scale area average.
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Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE B scale array. Mean values are computed over the
disturbed days of Phase 111, Julian Day numbers 245, ¢4y, 256, 257,
259, tor the 6 hour period 180U-240U LST (approximately 143U to V13U
GMT). Standara deviations represent the variability in time, trom day
to gay, of the B scale area average.
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Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE B scale array. Mean values are computed over the
disturbed days of Phase III, Julian Day numbers 285, 248, 256, 257,
259, tor the 24 hour period UGOUU-2400 LST (approximately Ul3U to U130
GMT). Standard deviations represent the variability in time, from day
to day, of the B scale area average.
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Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE B scale array. Mean values are computed over the
disturbed days ot Phase I1I, Julian Day numbers 245, 248, 256, 257,
254, tor the 12 hour period U6UU-1800 LST (approximately U730 to 1930
GMT). Standard deviations represent the variability in time, frow qay
to day, of the B scale area average.
PRESSURE CLOUD TOP RADTATIVE CONVERCENCE (+) / DIVERGENCE (=)
{mb) ' DISTRIBUTION (%) (watts per square meter per layer, 4p)
SHORTWAVE LONGAVE TOTAL
Mean Std. Mean Std. Mcan Std. Mean Sstd.
Dev. Dov., Dev. Dev.
100 7res --_-; “ ———— ———— @ c—— - @ m——— meeew
1le 8. A 0.0 Uel) ~1]a 3.9 -
200 1.9 T ez oy ol 4SS Y L] -2z
16,1 8,5 # 0,0 0.0 -21.3 3.3 0 =213 3,3
300 - - - 2 - - ) -—-————- - # (e -
13.8 T.0 = 0.0 0e0 # -2645 3.4 » -26.5 3.4
400 _-_5 --g-_ ® - m——— - - e @ o om om -
14, Des @ 0.0 0.0 # ~26. . -
500 122 -20 o il LA —dsd L st ezl
12.0 3.6 # 0.0 0a) @ 2449 ST @ -24.9 5.7
€00 ———— ——— @ o ————— @ ————— ————— —— - .-———-
9.6 2.7 = 0.0 0.0 & ~19,2 6ed @ 19,2 6.4
700 ——— ———— * - ————— @ - ——am-  # ———— ——————
T3 3.6 % 0,0 0.0 ~16.3 Tet @ =16.,3 T4
800 ——— cn—— & ————w ————— @ ————— ———— @ ————— ,——
6.0 5.9 # 00 0.0 -12.9 6.2 @ =129 6.2
500 - m————— B ———- _————— ———— DY | - -————
4.7 6e3 @ 0e0 0.0 =846 2.4 @ -B.6 2.4
L08Rx 52 RIS e TTETe R ST UL s TINT R
. 52 o " “ b a0 ® -l R
Th§s 222 CE A S o e ceatd ¥ LTHS —enid
L] * °
. “ @ M
TOTAL TROPOSPHERE " 0.0 0.0 #» =171,6 20.4 # «l71,6 20,4

Average radiative convergence profiles and cloud top pressure distribu-
tion for the GAIL B scale array. Mean values are computed uver the
disturbed days ot Phase 111, Julian Day numbers z4b, 24%, Zho, L7,
259, tor the 12 hour period 18GU-U6WD 1 ST (approximately 1930 Lo U73u
GMT).  Stanaard deviations represent the varigability in tiwe, trom gay
to day, of the B scale area average.
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3.3 MEANS OVER THE 5 DAY SUPPRESSED COMPOSITE CASE, A/B and B SCALES

The following 14 tables, on pages 85 to 89, give vertical profiles of
the mean cloud tcp distribution, SW, LW and total radiative divergence over
first the A/B array and then the B array for the 5 day suppressed composite
case. The values are given in 100 mb vertical resolution for 7 different
averaging periods: (all in local standard time) 00-06, 06-12, 12-18, 18-24,
00-24, 06-18 (daytime), and 18-06 (nighttime). The standard deviations re-

present the variability in time, from day to day, of the drea averages.

RADIATIVE CONVERGENCE (+) / DIVERGEN

CLOUY rop

- ) DISTRIBUTION (%) (watts per syuare meter per layer, bp)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean std. Meau Std. Mean sStd.
Dev. Dev. Dev. Dev.
100 .In; «n;-z - - - - - 3 -y - Y - . - -
. Y #* 0,0 0.0 . L4 -
200 -5 —gts ® meea= ———— ——— o8l ---:E
'Y .
00 - Ll LS ILLL - LS L -l
3 2. i 0 . “ -z
400 .8 LA Lk Lk AL Aot B L
500 il 202 L kg AL L {1
600 lf.j:.:. eaoze & o2l ——ote o wmttd o Z31.8 S0
14 6.9 o 0 Ve @ -
r00 u;—a .as-- » -.g:- “mman & .-EZE : -52:2 --E:E
1. W9 @ 0.0 . . ~
800 sal2 R R w222 Loy el el
3. - .
900 %_l; 3By bt 0w --f:g . -15:2 --E:f
0. 6,0 ¢ 4 . o2 -
éfggﬂ T 2800 L LAl s -_:_f e I3 Jbe2
: €0,7 # 0 & -
1612 RS A L S LAl B L
“ @ [
. “ @ "
TOTAL TROPOSPHERE # 040 00 #  =201.4 Be¢3 # =201,4 8,3

Average radiative convergence profiles and cloud tup pressure distribu-
tion tor tne GATE A/B scale array. Mean values are couiputed over the
suppressed days of Phase 111, Julian Day numbers 243, 244, 250, 751,
25b, tor Lae U hour period UUUU-ULUU L5T1 {approximately ul3U to 073u
GHTH. Stauerd deviations represent the variability in tine, trom day
to day, ot the A/B scalc area average.

NCE  (+) / DIVERGENCE (=)

[ IRE. croth jap RADIATIVE CONVE
o DESTRIPCTLON (%) (watts per square metor per layer, Op)
SHORTWAVE LONGHAVE AULAL

Mean Sud. Mean Std. Mean std. Mean std.

Nev. Dev. Dev. Dev,

100 oo - - .- “ cmm—— - @ - s - “ - .- - e
1,0 1.2 = 5.9 e ® B e -4 o1

200 ---— - # ———- -—e “* - * [Ey P -
2.8 1.7 = 12.2 1.0 & 8 @ =4.0 3

300 -~ - - “* ———- - # -y as - L] - -
3.0 1.3 =« 22,1 3 e . bl -2.0 5
%00 ——— - - ' - - - 'y " .- » - -
Sel 1.8 @ 23.2 8 & . b =3.13 9

500 mma  weem- # e e & emmmew emeam—- ® - - - -~
11.2 4,9 @ 23,6 le6b @ 3.9 @ «9,5 245

600 - ——— -——— mmmme # meese  seem=- % - .-
14.8 5.8 ?21.48 2ed @ 27 # =10.3 o

700 - e W - —amw—- % - - # - o - -
13,7 4,2 ® 1665 lde6 @ 3.6 & =-12.3 245

ROO - rncea B ————- ————— e -, -
12.2 4,0 @ 12.2 cde2 ® 4,5 o =9.6 2.7

900 - L T S cmo-- T TR R ee—- LT
13.8 1.5 # 8.9 241 ® 2.9 ¢ 3.5 1.2

1000 - - OupN _——m—- - @ - .-
CLEAR P244 15,0 « 5 o N . “ ~3.5 o2
Inl2 - -n——— # - [ cmm—— % ———we -

® @ 3
° 3 @

TOTAL TROPOSPHERE * 146,9 Sel ¢ =205,3 4ol @ «58,4 2.7

Average radiative convergence protiles and cloud top pressurc distribu-
tion for the GATE A/B scate arrdy. Mean values are compuled over the
supprosset days of Fhase 111, Julian Day nuwbers cds, 244, 2hu, 241,
255, tor the u hour perrod LbGU-1Z0uU LT Capproxiwately U/3U to 1330
GETY.  Stanaard geviations represent the variability 1o tiae, frow dev
T oaay o obotne Ao Te avea aw vane
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PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (=)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTHAVE LONGWAVE TOTAL
Mean Std. Mean Tstd. Mean std. Mean Std
Dev. Dev. Dev. Dev.
100 P P PR ———— @ ,omaa w - ————
142 1.8 ¢ 6.0 ML ~fed ) e .
200 ———— e ,—mm—n- - ———— # -~ Lk} - -
4ot 3,8 L] 12.7 1.7 # 16,8 * -bel ol
300 -———- * - - e - @ "emm- * cwmwe -
%4 ® 2245 6 @ 2544 # ~249 o8
400 - - * - - @ - .- # - - -
7.0 * 22.8 1ol # 2747 * 4.4 1.9
500 —em- ® m—-—- P cCrnen # - -
9.9 “ 22,5 led4 & ~3046 “ =-8,1 2.1
600 ce- * ————— - @ comeee » “—— -
1144 * 19.6 2.8 » -2847 L4 =9.1 .8
700 --— L) - - o - “* - oy - -
1146 @ 2.7 = =279 * wl2.4 2,6
800 - L] ETT L TR ————- L - -y -
1046 “ 1147 3.1 # =222 o 10,4 2.7
900 - “ —ce——- ————— - * -—-—— “———
1646 b 9.1 3.2 # =13.3 L4 4.1 1.2
002 ———- 3 - - - » - L3 - -
LEAR 2146 ® . «3 @ ~440 *» =3.5 o2
1012 ————— # ————- oman @ .- a - PR
@ “» @
) “ “ )
TOTAL TROPOSPHERE # 142.8 10,1 & =202,3 Fe2 @ 59,5 2.1
Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/B scale array. Mean values are computed over the
suppressed days ot Phase 11, Julian Day numbers 243, 244, 25U, 251,
258, for the o hour perioa 120U-1800 LST (approximately 133u to 1930
GMT). Standard deviations represent the variability in time, trowm day
to day, of the A/B scale area average.
PRESSURE CLOUD ToP RADIATTVE CONVERGFNCE (+) / DIVERGENCE (=)
{mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE, FONGWAVE TOTAL
Mean Std. Mean Std. Mean std. Mean  Std.
Dev. Dev. Dev., Dev.
100 ._-s - - “* - e on e - [ -~ L] - - -
1. 2,5 . < - 1
200 el w222 o LD bt s kR yooWcgr Ll
300 3 222 3 00 . 21T o il 2.t
400 Lol 23 e e 5.3 M X
500 B:8 w22 L . 2.8 . g8 2
12.8 8,3 @ . - - 6.
£00 - c—mnd o L0220 . o325 s 234.5 .53
00 12:8 LI o A AL BT
0.5 3,7 o . - v iy
a00 Ea-- 2D Lkl s 125.2 o I22:20 Tt
6 4,0 @ . - - ———
300 T 4 ML s Il%3 M S
11.3 5.5 @ 0,0 & =12.3 * “12,43 4,6
000 ———— .t H mm-n- 4 memia % emee= ———
T L P Y $ome
* # *
. o # M
TOTAL TROPOSPHERE “+ 0,0 D0 » =199,0 14,5 * <199,0 14,5
Ayerage radiativg convergence profiles and cloud top pressure distribu-
tion for the GATE A/B scale array. Mean values are computed over the
suppressea days of Phase III, Julian Day numbers 243, 244, 250, 251,
251, tor the b hour period 18U0-2400 LS (approximately 1930 to J13u
WHT).  Standarg deviations represent the variability in time, from day
to day, ot the A/B scale area average.
PRESSURE CLOUD TOP RADTATIVE CONVERCENCE  (+) / DIVERGENCE (=)
(mb) * DTSTRIBUTION (%) (watts per square meter per layer, Hp)
SHORTUAVE LONGUAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean
Dev. Dev, Dev.
100 ———— [ - ———— % meeaw - # ———
1.4 1,7 # 340 - “6.5 P -3.5
200 - - # ———— R R - - o= L] -
3.8 3.7 e 6.2 l1é3 @ =1646 1.5 b =10.4
300 - cm——— # e ome=  # cwman L - -
4.6 3.3 * 11.1 ob “ -P449 143 bl =13.7 9
400 - - L oo - - * - - - *» - - -
Te4 beb @ 11.5 « 3 # =276 2.6 @ ~16,1 1.2
500 —m— - » T pmn- Y o —-- - * - .- -
13.1 Tab6 @ 1145 15 @ ~33.4 S.4 0 -21.9 2.9
£00 ——— weome @ e _-mmem  # ceame cmmm # mcame . m———
13.3 6,0 # 10,3 2.7 » ~29.4 34 ¥ =19,0 oA
700 upupe L TOp wewa- EY TS ————— e # - cwm—-
11.7 3.7 8,0 2.1 # =2645 5,7 & =~18,5 3.8
« BOO - ——m—— & ———— [ - - L) v - -
10.4 3.6 # 6.0 2eb6 » =207 b6 @ 14,7 4.2
900 -—— ————— [ —————# ————— L memmm mmew=
13,1 S.1 & 4,5 2.5 ¢ =124 3¢5 » “7,9 149
lﬂQO mw——  ememaw o ————- - - # - - LYY » - - -
CLEAR 212 18,4 @ 2 2 W ~4 40 ol @ ~3.8 ol
1012 - em—- & - Cmm—. % - - - # .- -
* “ o
* L] [
TOTAL TROPOSPHERE L 1244 Te8 #  =202,0 93 # wl29,6 4,9

Average radiative convergence profiles and cloud top pressure distribu-
tien for the GATE A/l scale array. Mean values are computed over the
suppressed days of Phase IIT, Julian Day numbers 245, 244, 250, 241,
45, for the 24 hour period VUUU-240U LST (approximately UT3U Lo U13U
T). Stendard deviations represent the variabilily in tiwe, trom day
w day, of the A/B scale area daverage.
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PRIESSTIRI CLOUD TP RADIATIVE CONVERGENCE (+) / DIVERGENCE (=)
Cih) DISTRIBUTION (%) (watts per square meter per layer, 4p)
SHORTWAVY, LONCWAVE TOTAIL
Mean Sid. Mean Std. Mean Std. Mean Sed
300 Dev. Dev. Dev. Dev
[ - & Pep— W - LR “ wmm——— e e
200 el LA S-Sl .-l
300 8 UL LU LS A 1:2 5 il 2
JOP T L s opomhE Toor o BS 3
s el L2y A A NS 1 S S
10.5 4.6 # 23.1 leo ® -31.8 3.4 @ -8,8 2,3
600 - m——— - ————— # cnm—— R ————— -
13:1 5.5 = 20,7 2.7 # «30.4 3.4 @ -9,7 .9
700 - yo—— & ————— ———— ————— ,———— @ ————— —————
00 12.7 3.6 : 16,0 2.1 : -28.3 4ol : =12,3 2t
000 11.4 J3e e 1200 26 & =220 a1 e “10.0 2.5
1542 4,0 # 9,0 25 @ «12.8 2e9 ¥ -3,8 l.2
1000 ——— ———— ——— PR ———— emmm B PRI LT pepn
fhi2" 2z:0 L3000 L2 wctfop nil oL D2 :2
- “ - -« -
L » L)
TOTAL TROPOSPHERE @ 144,9 7.8 & ~203.8 Tel & «59,0 2.3
Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/B scale array. Mean values are computed over the
suppressed days of Phase 111, Julian Day nunbers 243, 244, 250, ¢51,
¢b3, ftor the 12 hour period UBLU-18uU LST (approximately 073U to 193u .
GMT). Standard deviations represent the variability in time, from day
to day, of the A/8 scale area dverage.
PRESSURE CLOYD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE {(-)
(k) DLSTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Sud.
Dev. Dev. Dev. Dev.
100 - e " L I T TR - ma s s “ e -
1.6 1,9 « 0.0 0.0 # ~bab 1.0 @ “6.6 1,0
200 - - - P L ] - - $  cecaa ———la
300 -‘::l “_::E : 0-2 002 : :1607 1.8 : wl6,7 1.8
wo o2 Ry b Tmoow oG TLE o cEm T
R O U TR I P S
v00 15,6 53 s 040 0.0 & =35, 6.6 =35,0 6.6
o B BTy TR TG s JEDTES 3 cEG TES
w00 10.7 36w 0.0 0,0 » =387 6.7 ®  =zas? 6.7
- - - - - o o - - .- % - - - -
900 _2:3 __E:Z : 0.2 0.0 : ~19.4 8,0 : ~19,4 8.0
1003 11,0 T 0,0 0.0 x| =i,a 42 ®  Z11.9 4.2
lE R 30 3 22 9 a -—0 o - - - -:--- - - o -:--- - .-
T612 23 L2220 Ll Lt o b by e il
» L *
3 * “ °
TOTAL TROPOSPHERE “ 0.0 0,0 # =200,7 1142 # «200,2 11,2
Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/B scale array. Mean values are computed over the
§uppressed days of Phase 111, Julian Day numbers 243, 284, 25U, 41,
258, tor the 12 hour period 1800-ubUU LST (approximately 1930 to 0730
GMT).  Stanaard deviations represent the variability in time, trow day
to day ot the A/B scale area average.
cpqun OV RADTATTVE CONVERGENCE (+) / DIVERGENCE (=)
DISTRIBUTION {%) (vatts per square weter per layer, Ap)
. SUORTWAVE LOBCYAYE TOTAL
Mean std. Mean Std Mean Std. Mean Std.
Dev, Dev Doy, Dev.
100 .- Cnvaw @ e - uma- » - (ST " - - -~
§ 9 1.6 # 0,0 0.0 & whe? o7 @ “b,2 W7
200 “—wm— aw-- L] - - o - #* - - - n - » - - -
300 3.5 bbb @ 0.0 0.0 : -16,5 1.9 . ~1645 1.9
- - - - L) - - -y - - - - - - - -
;00 449 4,7 @ 0,0 0.0 : -2542 2.0 : 25,2 2.0
- - - - © - - - - - oy - - - L Ty
500 8,7 6,46 @ 0.0 0,0 : =28.6 3.3 : 28,6 3.3
- P L - - LD S - e - -
600 1641 10.9 : 0,0 0.0 : «35,7 Tet : «35,7 Te4
700 13%2 7.9 @ 0.0 0.0 = -28,3 3.0 e 2803 3.1
- D -y - L - - - -wwwmw LT Y - LT - -
00 9.7 S.2 =« 0.0 0.0 24,5 8.0 : =2445 8.0
0 - EE Y * - .- & - - - - - - .-
900 9.7 5.7 : 0.0 0.0 : =207 9.7 : 2042 9.7
o 11.3 7.5 = 0.0 0.0 o -12,6 6.1 »  -12,8 6l
‘}Lﬂ?éﬂ 2242 27.6 @ 0.0 0,0 : byl Y : 4, 2
- - - - -] - vy - - L - - - - - - -
» “* *
L ® L
L 4 “ »

TOTAL TROPOSPHERE

0.0

0,0

=201.7

12.7

=201,47

Average radiative convergence profiles and cloud top pressure distribu-

tion for the GATE B scale array.

Mean values are computed over the

suppressed days of Phase 111, Julian Day numbers 243, 244, 250, 251,
253, for the b hour period ULLU-ULLU LST (approximately U3y Lo v73V
GWTY.  Standard deviations represent the variability in time, from day
to day, ot the ¥ scale area average.

12,7
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FRESSURE

-

CONVERCENCE  (+) /  DIVERGENCE (=)

CLouUn TOP RADTATIVE
(mb) DISTRIBUTION (%) (watts per square meter per layer, Hp)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean T sud., Mean Std Mean St
Dev. Dev Dav Dev.
100 - eemaw » —mmmw ememas “ wmem. mmewee - momew ———
.9 1e9 # 5.8 L =642 L -eh x4
200 - - « - -———— # @ meaee F—— # .- - -
2.5 4,5 @ 12,0 2.1 ¢ =16.,0 1.9 & 4,1 ol
300 anww P ————— a———— & —e—a- ————— - .-
2eb 3.7 & 22,0 5 @ 2349 1e6 # ~1,9 1.1
400 - —m——-- B o oo . ————— -~ - ————— P - .-
3.5 3.8 # 23,2 1e2 @ -2547 1e4 * 244 1.9
sS00 e mwean  # omw- mawme  # nm-- mmm—- 8 —-—e- .-
1044 Tie @ 2440 1.9 # «32.6 4,9 # «8,6 3.6
600 -om- cema=  # cn—ma- ————— @ cmoee [ | o craa=
13,8 T.8 # 22,1 3,4 : =32.0 bok : =93,9 1.2
T - LY iy * - - ~- - - - - -
00 12.5 be6 @ 16.8 3.6 = “29,6 6e5 @ “l12,7 3.3
Bo0 ——— Smm—— # ———— ———— » ————— ————— reees | mecae=
12.9 540 12,9 4e7 @ =23.,5 Tell @ 10,6 3.6
Qno P - [ ———-— - - * - mam- » - - - -
15.3 5,0 ¢ 9.6 443 @  =13,5 4e8 @ “3,9 1.7
1000 ———— —mm——— —eamm c—a—— B cnmm— cmmm. @ ————— -
CLEAR 25.7 23,0 # S . ® =440 . N 3,5 3
inle - cone= # - - PR - - - ® - - -
L4 * #
* . * *»
TOTAL TROPOSPHERE @ 148,9 12.8 % =206,9 11e4 & 58,0 3.1
Average radiative convergence profiles and cloud top pressure distribu-
tion tor the GATE 8 scale array. Mean values are computad over the
suppressed days of Phase 111, Julian Day numbers 243, 243, 250, 251,
258, tor the b hour period UbLU-1200 LST (approximately U/3U to V330
GMT). Standard ceviations represent the variability in time, trom day
to aday, of the B scale area average.
PRESSURE CLOUL Tup RADTATIVE CONVERGENCE (4) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square met:r per layer, Ap)
SHORTUAVE LONGWAVE TOTAL
Mean Std. Mean sud. Mean std. Mean std
Dev. Dev. Dev, Dev.
100 - “ - - “ - - - - - w -~ - -
Y- Sa7 hoow 6,40 3 # .3 ol
200 - » - - #* - - - - #  eccew= - -
3.0 & 1].9 1.6 o =15.9 fe3 * =440 3
300 ————— # [ ———— @ c——— [ -——— cmo—-
3.5 @ 22,3 9 ® ~2444 1.8 ¢ 2.2 9
400 e @ ——ma- c——— @ ————— ————— & ————— ————
7.9 # 23.3 . ® =277 4eS @ 40l 4ok
500 e cmeon aemm—- % cammn LT ) ——n——— - -
12.3 & 23.9 1.9 # -32.8 Te2 @ -8,9 5.5
600 m——— @ —————— [ o m—ema B - -
Tt = 20,3 45w -29.? 645 @ -8.9 1.9
700 LT T T —m——-- —-mmen @ XY™ —umne B LYy few-
5.2 # 6 5.7 @ ~29,.,2 9.3 @ -12,6 442
B0O - - * - - - * S ey - L. - - -
S5.6 & 5,5 #» 2440 BT o «l0,6 3.9
900 - o - » —— - - “» -——— -
11,5 #» 5,1 # ~1440 heD @ =3,4 2.2
1000 cwn—— # em—— ————— - # nm—e -
CLEAR 16,3 # . «3 @ ~3.9 ol ® “3.5 b
1012 LT T 3 . cnmaw  # - L R - - m———
» * *
“ [ 3
TOTAL TROPQOSPHERE L 148,5 15,7 & =207,1 110 # «58,6 S.8
Average radiative convergence protiles and cloud top pressure distribu-
tion tor the GATE B scale array. Mean values are computed over the
suppressed days of Phase III, Julian Day numbers 243, 244, 25y, 291,
258, for the b hour period 1200-1800 LST (approximately 1330 to 1430
UNT). Standard deviations represent the variability in time, from day
to day, of the B scale area average.
PRESSURL Croun rop RADIATIVE CONVEKCENCE (1) /  DIVERGENC
(mlv) +  DISTRIBUTION (%) (watts per sguare meter per layer, Ap)
SHORTWAVE LONCWAVE TOTAL
Mean Std. Mean Mean Std Mean std
Dav. Dev
100 . - ————— @ - 4q # msemem meee
.9 1ol # 0,0 “ * 62 5
200 w——— ———— # ————— ————— o ————— -
4,9 B,1 040 0.0 @ i “17.1 3.4
300 com- ——— # - ———— @ » ————— -—————
645 9|3 * 0.0 0,0 b b 'Es:g 4,6
400 e .- # e ————— W ® ccmm- —————
9.6 11,0 » 0.0 0,0 @ 4 -2940 5.2
500 [ —— wmaem ——— @ » ey .-
12.8 12,1 « 0.0 0.0 & » ~3242 9,2
600 [ wwnn- B _——ee= [ * meae= .-
1247 10,9 # 0,0 0.0 = L4 27,8 B.Y
700 - cenma B - wewm~  § » - - -
9,1 6,8 # 0.0 0.0 L4 =245 11,7
800 ——— —mo—— ————— ———— B » weam— —,——-
Ted 6.6 # 0.0 0,0 » L4 “2040 11,6
900 - Cmm—e @ -———— ————— “ LY nied -
11.8 12,3 0.0 0,0 #* -13,2 6.7
IOQR o - —mm—- “ - -
ClE.‘R 37,1 #* 040 0.0 L w440 o3
1012 m——— ———— - _———— 3 " ————— —————
* “ #*
* ® L]
L] & L]

TOTAL TROPOSPHERE

0,0

“20040

19,0

~200.0

Average radiative convergence profiles and cloud top pressure distribu-

tion for the GATE B scale array.

Mean values are computed over the
suppressed days ot Phase [I1, Jdulian Day numbers 243, z44, ¢bu, 251,
258, tor the b hour period 18UU-Z4uu LST (approximately 1930 tu ulisu
LHT).  Standard deviations represent the variability in lime, from day
to day, ot the B scale area averaye.
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Oud Top RADLATIVE CONVERGENCE (+) / DIVERGENCE

Cl -)
(mb) DISTRLBUTION (%) (watts per square metev per layer, Lp)
SHORTWAVE LONUHAVE TOTAL
Mean sud. Mean sStd. Medn Std. Muan Stua
Dav, Dev. Dev. Dev.
100 e Y [ m———— - i —————— -
-B * 2.9 * ‘601 26 & '3‘3 .3
200 - - #» - L] - PSP & - - em—-
3.3 # 6,0 * '16l4 2-1 N -10.“0 1.2
300 g ° emae * - cmme- P - -
443 L4 11.1 Ld w244l 2.6 ~13,8 2.0
400 - » - 4 o - - - @ - - -
7.0 # 11.6 » =27.8 3.8 * wlb,l 3.2
500 - * - “ o R - - -
12,6 @ 12,0 L4 «33,3 6.9 % =21.3 3.5
600 ———— « —m—— % ,om—— I ————- -
12.6 L3 10,6 » -29.3 5.8 @ ~18.7 3.0
700 - o cme—- * - ————— ———— -
10,7 L4 B4 L =27,0 8,6 # 18,6 5.8
800n oo “ - o —mowe —————- - - cema-
10,5 # 646 # «2149 9.0 @ ~15,3 5.8
900 - ® mmwe= “ Ryt cammw  # o -
15.0 o 5.0 * «13.3 5.1 # ~8.3 2.5
noo - @ -m-——- # - ——m- # - -
ELFAR 23,2 @ o2 ® “4.0 2 @ =3.8 Y
1012 ————— ® - - @ - —ame i - [
@ L3 3
©® & “
TOTAL TROPOSPHERE * T4eé 13.5 & =203,.9 13.2 ® =129,6 6,7
Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE B scale array. lMean values are computed over the
suppressed daays of Phase 111, Julian Day numbers 243, 244, 2bu, 241,
Zh8, tur the 24 hour period LOUV-240U LST (approximately V13U to V13U v
GMTY. Standard deviations represent the variability in time, trom day
to day, ot the B scale drea average.
PRESSURE CLOUD TOP RADTATIVE CONVERGENCE (4) / DIVERCGENCE (=)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Sud. Mean Std. Mean Std. Mean std
Dev. Dev. Dev. Dev
100 - mwnm. W - [ [P, e § - ———
o le ® S.7 5 @ 6ol 6 @ -3 ‘.
200 - - S—ram - o & cnm-- P ————— o
2.3 3.6 ® 12.0 1.8 =« =16,0 1.6 # -4,0 Y
300 - Smomn W - - - # - ——m—— - -
2.8 3.4 @ 22.) o7 @ 24,42 1.5 ¢ =240 .9
400 - - - @ - ———— % - - © - [,
5.0 L.l @ 23,3 9 # 26,7 3.3 & 3.4 KL
So00 -onimm LT PP 3 e -——— #* - - - + - -
10.7 9,6 @ 23,9 1.8 & -32.7 S.8 ¢ 8.7 bt
600 - ———— » - - - o - - - & - - -
123 Ted # 21.2 3,9 @ =3046 54 ® =944 16
700 ————— - # —————— cm—— & PP ———— oy ————
12,1 heb @ 16.7 4.5 @ ~29.4 T.6 “12.7 3.6
800 ——— man @ - - @ em-w. camn B - -
12.6 $.0 @ 13,1 4.8 » -234.8 7.8 «# ~10.6 3.5
900 g ————— # - m—# eaee B - L
18,6 9.0 ® 10.1 4.5 & ~13,7 beb @ “3.0 1.9
1000 - P - ———— @ ————— ,——— # ——— -~
CLEAR 23.1 19,0 » S 3 @ 440 PR ~3.5 3
1012 - ,rm-  # - ————— @ - B ————— -
L) * &
+# & -3
TOTAL TROPOSPHERE * 148,7 13,5 @& =207,0 10.5 » =58,3 bob
Average radiative convergence profiles and cloud top pressure distribu-
tion tor the GATE B scale array. Mean values are computed over the
suppressed days of Phase 111, Julian Day numbers 243, 244, 250, 251,
258, for the 12 hour period U6LU-T8UU LST (approximately U730 to 193U
GWT). Standard deviations represent the variability in time, from day
to day, of the B scale area average.
PRESSURE CLOUD TOP RADTATIVE CONVERGENCI: (+) / DIVERGENCE (-)
(mb) DISTEIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE FONGWAVE TOLAL
Mean Std. Mean Std. Mean Sid. Mean  Std.
Nov. Dev. Dev. Dev.,
100 - - - “ - oo - [ - - - “ - -
9 1.3 0,0 0.0 =# e ? - =52 b
200 - n———- @ - .- - .o @ - e » —-ca-= LYy
4,2 6.2 ¢ 0.0 0oU # ~16.8 2.6 @ ~16,8 2.6
300 - wam—— # vmon- ————— @ [ ————— .- oeme
5.7 7.0 = 0.0 0.0 ¢ ~25.6 3.2 @ ~25%.6 3,2
400 - .o~ & m—omew - @ —w-- e - - -
L 8.5 # 0.0 0.0 o =2848 401 @ -28,8 4,1
sn0 - ———— @ - ————— @ - PR - -
14.4 11.0 # 0.0 0.0 @ =33.9 Byl & -33,.9 8.1
600 ———- weca-  # ———— [P PPl ———— ——— P
13,0 9,0 = 0.0 0.0 -28.0 fe2 # -28,0 h,2
700 ———— m—— W o ———— @ —————— ————— @ cem—— -
Feé S,7 # 0.0 0.0 ~24,8 G2 @ =24,.5 9,2
ROO ————— mem—- 8 ——m—- P T ceme. PR - “mee
8,5 5,9 & 040 0.0 # =201 10,1 # ~20.1 0.1
900 ———- - - o - [P ] - - * .- - -
1145 Q.6 @ 0,0 0.0 = -12.9 6.0 ® ~12.9 6,0
é(l N0 -——- e o —-——— - L - - L3 - - .-
LEAR £3.3 30,9 ¢« 0.0 0.0 # =4l 2 @ -4.1 o2
1012 PR 'Y —————— ———— & [ camm— -———— -
L @ *
o e @ »
TOTAL TROPOSPHERE #* 0.0 0.0 « =200.9 15,3 & =~200,9 15,3

Average radiative convergence profiles and cloud top pressure distribu-
tion tor the GATE B scale array. Mean values are computed over the
suppressed days of Phase 111, Julian Day nuubers 243, 244, 250, 251,
298, tor the 12 hour period 18uU-UbLG LST (approximately 1930 to 0740
GitY.  standard deviations represent the variabiiity in time, from day
to day, of the b scale area average.
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3.4 DAILY 24 HOUR MEANS OVER THE GATE A/B ARRAY
The following 20 tables, on pages 90 to 96, give vertical profiles
of the daily 24 hour means of the cloud top distribution, shortwave, long-
wave and total radiative divergence. The domain is the GATE A/B array
during Phase IIT and the vertical resolution is 100 mb. Standard devia-
tions represent the variability in space of the 24 hour means from one

1/2 degree latitude by 1/2 degree longitude area to another.

PRESSURE CLOUD TOP RADIATIVE CONVERGENCI (+) / DIVERCENCE (=)
(mb) PLSTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTUAVE LONGUAVE TOTAL

Muan Std. Mcan Std. Mean Std. Mean Std

Dev. Dev. Dev. bev.
100 - - - “ pe—— P 'S - o - - [ - - - -
642 Yoo @ 3.1 @ =940 He2 ® -t,9 4.8
200 - P ) ———aw ——mm- & awan e # ———— -
9.0 8,4 ® 6,8 2.3 # “18,6 344 @ =11.8 2.7
300 - rmm—- - TP - ——em= @ i ————
13.9 9,9 # 11.9 l.6 @ =2843 5.3 » =16.4 4,4
400 - wmm-- ] - ammm * m——- - ] - -
16.9 9.4 ® 11.6 242 % ~31.5 5.9 @ =19,8 6.2
500 ————- - 3 - ———— ¥ mee-- -———— <+ - -
14,2 6.8 o 10.8 3.8 e -2847 Tab # -17.9 5.3
600 ———— - ——— # ————— ————— @ ———— ————— B ————— [y
1146 6.6 & 8.8 4o ® =220 G543 @ 13,2 5.9
00 - - # - - © - - o L] - - -
8.8 6.5 # 549 4a1 # =17.9 9.0 o ~1240 5,8
800 - - # “m- —am——- @ - LYy . - .-
Be4 8,5 4,2 3.8 @& “l4a1 6.9 @ =948 3.8
900 —n-—- LTS I - - & - Cmnm= B - .-
59 7.5 @ 246 3,0 # =-8,7 1,9 @ 6.1 1.8
1000 ———- mom—— ————— ———— 4 —a——— .- ——— —————
CLgAR Sel B, @ .l 2 @ ~bol e -3,9 2
1012 c——— - ————- c——— ® wwman  maem- o —————— —————

o “ *
# ° @

TOTAL TROPOSPHERE o 65,8 l4e¢ » =182,7 2le3 = ~=116,.8 9.4

Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/B-scale array for August 3, 1974 (Julian Day

242). Standard deviations represent the variability in space of the 24
hour means from one 1/2 degree latitude by 1/2 degree longitude area to

another.
CLOUDL Ttop RADIATIVE CONV e (+) /  DIVERGENCE (-)
(nb) DILSTRIBUTTION (%) (watts per squave meler per layer, Ap)
SHORTHAYE TONGHAVE, oAl

Mein sStd. Mein Std. Mean Sed. Mean Sud.

Do, Dev. Dev., Dev,
100 —— ———— B ——— cemmn # mmmee - ®  memee e

o2 5 e 2.8 PR . - o
200 ——— cavte B cmene ————- o LS D !
1.4 3.0 * 5.8 lel b 1.2 * -9,8 6
300 -E-- --3-- @ --T-- wam—— # D ] ———— o

4 5 # 0 5 # -
400 2t S-S £ LS S S
500 ol wes22 AT L3N ead2d & Ilob 3T
10.0 5.2 # 12,0 le6 @ 3.6 @ ~2044 3.0
600 —— w——— # ———— ——m——— ® amm—— & - —m———.
11.1 4.0 ® 11.0 1.8 # 3.6 # »19,3 3,0
700 ————— ————— ® s c————- @ e~ # ———— -
12.5 5.8 # 9,2 1e9 @ 4.9 o =20.9 3.8
800 it —m—a—— # - ————# R it —————
11,9 6.0 @ 7.2 2o 5.0 -16,8 3.4
900 et cmman  # ————- e cmam— @ cmcwm memea
13.6 6,1 # 5.1 2.6 @ 3.0 & -8,5 2.0
1000 - m—— @ cnvem [ B 1 [ -
CLEAR 30.1 16,6 2 - ol @ ~3,8 2
1012 ———— cmcam 0 emee- cme—— @ cacem #  memea ceeos
“ o "
™ ° -

TOTAL TROPOSPHERE “ 7641 6,6 @ =208,1 68 & 2132,0 4,0

Average radiative convergence profiles and cloud top pressure distribu-

tion for the GATE A/B-scale array ftor August 3, 1974 (Julvan Day

z43). Standdard deviations represent the variability in space ot the 24

hour means from one 1/2 degree latitude by {/2 degree longitude drea to
ther,
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73.7
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-
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-

~5.9

~1546

w2442
<3670

-29.2

~29.3

«“32.4

=-28,1

-

~1%,6

~4.0

=210e%

std.
Dev.
«3

lel

l'g

242

249
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3.6

5.2

Ta.6

Tel

[ EEEEEEREEREEEEEEEREREEENJ

TOTAl
Mean

-3
<3.8

- -

»13.0

- -

-14.5

~18.2

~19,7

=24,1

21,0

=9,8

“3,6

-

~136,7

Average radiative convergence profiles and cloud top pressure distribu-
tion tcr the GATE A/B-scale array for September 1, 1974 (Julian Day
Standard deviations represent the variability in space of the 24
hour means from one 1/2 degree latitude by 1/¢ degree longitude area to-
another.
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RADTATIVE CONVERGENCE (+)
(watts per square meter per layer, Ap)
LONGWAVE

SHORTWAVE
Mean Std.
Dev.,
TThes ia
I TTile
7576 “Tile
I 7305
“Te.2 Tz
ER X
ER) RPN
il 720
T 1S
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4743 10.8
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Mean

-12.7

~21.6

=2645

=26.8

-23.3

~1641

=1443
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‘50;
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~165,7
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std.
Dev.
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3.4

13.7

EE B R R B R R EEEEEERERERERRE RN ¥

TOTAL
Mean

~6.,3

11,8

0 -

~1649

«19,5

«17.1

1246

“ewww

-12.1

.

=107

=14

=118,.4

Average radiative convergence profiles and cloud top pressure distribu-
tion tor the GATE A/B-scale array for September 2, 1474 (Julian Day

Std.
Dev.

" -

24%). Standard geviations represent the variability in space of the 24
hour weans trom one 1/Z degree latitude by 1/2 degree Tongitude area to
another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (4) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Op)
SHURLNAVE LONCHAVE TOTAL
Mean std. Mean Std. Mean Std. Mean
Dev, Dev. Dav.
109 .- [ ® - ——m——- & wmmmw e 8 e -
240 4.0 = 3,1 . @ -t H 2.0 @ -3.7
2Nn7 Pupp. - “* “mwo- - ') - - L) -
3.3 5,2 @ 6.3 1.3 = =165 2ol @ ~10.2
3093 - - “ . mmmee - % - - - @ [
Seé Sed “ 11.7 I ] =25,3 Ce4 4 =13.6
400 —-~-- - - * - P - - - # -
2249 By6 & 12.8 1.5 = =38.3 6e5 @ =2545
502 - e @ ceam- ————— @ cemam mmees @ —————
18,8 TS @ 13.0 2o4 @ =356 6,1 @ =22.6
609 ——— m-—— 3 - = s - - L3 ————-
12.2 5,0 # 843 3,1 @ =234 H5.3 @ -15,0
70) - am—. & Somn= PR oo —wmn ® Seann
10.5 Tl # 449 3,3 » -19.9 Tebo @& -15,0
80) - woem-  # = ———— @ cmece CRu R "o
840 . b 3.0 3,1 = =15.,2 hed @ =122
Q0 ) - wommw W comwe m———- Y - - . -
9.6 11.0 =« 1.8 deS5 # 9,9 207 @ ~8,1
100 - mm———— % —— - ————— # ———-— m——— -
CLEAR 7.3 B,9 @ o0 el ® =440 1l @ =4o0
1nl2 ———t. tceemae ® - —e——— - _——wm- -
# @ °
% @ #
& “ #

TOTAL TROPOSPHERE

6540

=194,.8

11‘7

Average radiative convergence profiles and cloud top pressure distribu-

tion for the GATE A/B-scale array for September 3 , 1974 (Julian Day

246). Standard deviations represent the variability in space of the 24
hour means from one 1/2 degree latitude by 1/2 degree longitude area to

another.

«l129,.4
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PRESSURE

(mb)

100
200
300
400
500
600
700
800

0
oo
—_mo

CLOUD Top

DISTRIBUTION (%)

Mean

1.3
EX
5.2
5.7
7.8
15,9
Ta.l

12.1

10.9

-

6.4

Std.
Dev.

I E AR R AR E R R R EEERES RS RN N

SHORTNAVE
Mean Std.
Dov.

T T
6.2 1.5
1.4 RS
1108 "1l
V2.2 T3
“11.4 3.2
"7 EN
TTs.2 X
X TT203
T 0

I ERESEEEESEEREEERE RN NN X

LONGNAVE
Meun std.
Dev,
TSl s
~16.5 X
3574 e
2530 "Tive
23708 Ui
-31.3 N
=23.7 2
1645 TTha
N

RADTATIVE CONVERGENCE  (4+) /  DIVERGENCE (-)
(watts per square meter per layer, Ap)

AR E AR SR AR R R R ER RN N N

TOTAL
Mean std.
Lev,
T35 R
10,3 R
-14.0 2.2
<1752 e
=353 505
15,8 EX
1509 e
11,4 a0
T6.0 1.6
23.8 T

-

e e

TOTAL TROPOSPHERE 72.3 10,0 ~199.6 116 w127.3 5.3
Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/B-scale array for September 7, 1974 (Julian Day
¢50). Standard deviations represent the variability in space of the 24
hour means from one 1/2 deqree latitude by 1/2 degree longitude area to
another,
PRESSURE CLOUD TOP RADTATIVE CONVERGENCE (+) / DIVERGENCE (-)
(ub) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGHAVE: TOTAL
Mean Sud. Mean Std. Mean Std. Mean std.
Dev., Dev. Dev. e
100 m——-— ‘LZ" @ ————— M:JL- # eeama —::Lm a [P <:j~-
200 T L2 e 3.4 R 3.8 @ 6.2 3.0
300 i L8 0 T 303 5 I18.8 4e6 2 =ll44 2.8
400 a8 eat2d v 110 ity 26 3:6 5 nisel 2.9
500 19.7 228 p e UL L) 5:1 2 -17.3 426
L 1 L P
700 1228 ST L3 ores __ 16 & =178 5re
800 2.0 L w2y L
900 AN IS L I T 3.1+ =153 5.6 @ <159
9.4 Hy 3.2 . 100 T3Le Tlets
}pggﬂ 273 -I--E P AL S LT L3y st
1. . 0.8 « . -4, . -
1n12 —— Ll oLl —ees oy oIS meatl 8 233
# “* *
© o &
* o M

TOTAL TROPOSPHERE 6642 1441 =190,1 18.3 ~123,9 0.3
Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/b-scale array for September 8, 1974 (Julian Day
251). Standard deviations represent the variability in space of the 24
hour means from one 1/2 degree latitude by 1/2 degree longitude arca to
anolher.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (~)
(mb) * DTSTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean std. Mean Std. Mean Mean srd
Dev. Dav. Lev
100 - ————— W - - H# meme » D
246 44,2 # 3.4 o8 # =740 i =3,6 Tad
200 - mvame @ mmamme emaw- @ ————— ™ cammm meesa
12.5 11,7 » Be7 3.4 @ =202 M ~11.5 2.2
300 - ————— W ————— ———— # ———a—- “ mreee sSeae-
1646 10,1 11.8 le4  # «30.6 ® ~18,8 449
400 - - # - —-mm——- B - * - -
161 7.0 L 9.9 3.3 “* =~3044 i =205 449
500 - LT} - - [ cew-- o - cnman
1%.2 6,2 @ 8,9 bot @ -29,1 # ~2043 6.1
6500 - Snnme & - o * - L .om.- .-
14.5 T @ 7.2 4.6 @ =229 # 15,7 4,9
700 ——— cm——- # ————— ———— B ————e 4 amm—— .
9,2 5.6 @ 443 3¢5 @ =1649 o ~12.6 3.8
800 - ————— # c—wmme emw== * ——-—— # - -
646 5.8 @ 2,3 2.5 «# «12.3 » «1l040 3.1
900 - ———— ® ——— ———— ————— ® ————— -———
4.0 4.8 @ . e “Heh # -
1000 L2 L2 Lk Lhoo B LA T
CLEAR 2.8 4.8 @ 0 1w 440 * ~440 ol
inle - —mw—— # c—w-- e & - # - - -
“ o “
“ #* *
* * #*

TOTAL TROPOSPHERE

57.6

14,5

-182.0

18.1

“124,3

Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/B-scale array for September 9, 1974 (Julian Day

Zhe).
he

cher.

Standard deviations represent the variability in space of the ¢4
* means from one 1/2 degree latitude by 1/¢ degree longitude area to



PRESSUPT

(albs)

-93~

CLouh TP
DISTRIBUTTON (Z)

RADIATIVE CONVERGENCE  (+)  /  DIVERCENCE (-)
(watts per square meter per layer, Ap)

SHORTWAVE

LONCWAVLE

TOTAL

Mouin Std., Mean Std. Men sed. Mo Ll
Do, Dov. Nev, Dov.
- - - ' - . e ® - e - VI y L —-—-:- .‘—-»-.,_
Hoe 11.3 14,2 = Sul 3.5 % =11.4 7.4 # “6.1 5,5
- - - « - - o R, PP . - - -
zou 1245 1.2 # 9.0 3.9 =19,6 443 : «10s6 206
- - - # - - - L4 - .- - - - - -
300 10.0 bal o 9.7 2.7 @ 2447 KRy : w15.0 3.2
- - - - s - - - - L} - . o - ———— - - -
400 10.8 Heh @ 8.3 byl ¥ 2546 T3 : wlie2 5.2
---—— - - * -~ - “ - - - - - - -
n00 B.2 3.6 @ Tab Geb 8 =240 Teb : “16.5 447
- - e L] - o - o & - -y - .- wm-—-
600 BeT 4e2 @ 643 “e3 ¥ «21.8 Tt : ~1546 442
- - “ - - & - - - oo - -
700 11.2 b.2 @ 5.5 4643 @ -22.0 Hes : =16,5 56l
- --- - o - L - - - - ® - - E cevm- - -
800 8.2 H.2 o 3.9 3.6 % -1643 6.0 & -12.3 3.9
900 o ————— B ————— ————® camm- ——— “——— ————
B4l T,Y # 2,5 2,7 = “944 Je2 @ 740 __2.0
1000 ——— ———— B —oan ———— @ [epu— m——— : -.?-; --I
CLEAR 10.9 11.0 # o1 o1 : =440 sl bt 3 - .
- - o o e v % - - -y - - .- - - - - - -
1nl2 . M ®
& “ ; o
TOTAL TROPOSPHENWE # STeH 1843 & =178.8 27.t8 % =l2140 14,0
Average radiative convergence profiles and cloud top pressure.distribu-
tion tor the GATL A/B-scale array for September 4 1?74 (Julian Day .
247).  Standard deviations represent the vuriqbi]ity in space ot the 24
hour means from one 1/2 degree latitude by 1/2 degree longitude area to,
another.
PRESSURE CLOUD TOF RADIATTVE CONVERGENCE  (+#) / DIVERGENCE {-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGHAVE: TOTAL
Mean Std. Mean St Mean std. Mesitin std
Dev. Dev. Dev., bev.
120 o o= oo - o an c. - v———av * .- .- “ - - LT R
11,5 13.9 # 5.9 S @ “11.5% Ted @ ~t.n 3ah
210 ——— ———— # w—m—— m———— @ . - # “———— wm————
14.2 1led @ 9.4 47 @ «?045 449 # ~1140 3.1
N0 - - o - o -~ - * - -~ @ -~ - -
11.0 6.6 & 8.9 3.9 & 2449 Hell @ 15,9 3.2
43Q -——-- @ e & - - @& ———-- - - & - - - -
11.4 he2 # 7.8 4.8 » =504 6.1 @ ~1T7.6 3.9
530 e = cmn—— # ———— ————— —————— ——— -
11.4 5,5 # 7.3 S.1 # 8.3 @ -18,6 5.2
630 P cwo— & —omn- ——m——— # ————— # e ————
11e1 6,0 & 6.3 bHeO & Heb ® ~15,7 5.3
730 P cmma- ® - wmm—— PRSP - - . -
10.1 6.2 # 4.6 4e3 # Te9 ® -14,3 449
810 i —m——— @ - —————- B ———— B - —— -
7.6 H.6 3.2 3,4 Hek @ =1046 3.1
930 -——— —————— % - ————— 3 —————— ————— —————
6.9 B,5 w 2.1 2.8 @ P # -3 1.6
1090 —— m——— @ ——— ——— - ————— ————— ————
CLEAR 4,7 T.6 @ ol I by h W1 ~3,9 )
1012 -—— ————— & - ————— cemma -———— ————— -
& » +*
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“ & o
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Pl SSUKE
(b))

1co
200
300
460
500
A00
700
800
900
090
ity

TOTAL

55,5

19.4

=175.3
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«119,7

Average radiative convergence profiles and cloud top pressure <istribu-

tion tor the GATE A/B-scale array for September 5 , 1974 (Julian Day

Z248). Standard deviations represent the variability in space of the 24
hour means trom one 1/2 degree latitude by 1/2 degree longitude aree to

anuther,
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Average radiative convergence protiles and cloud tup pressure distribu-
tion tor the GATE A/B-scale array for September b, 1974 (Julian Day
249).  Standard deviations represent the variability in space ot the 24
hour means trom one 1/7 degree latitude by 1/2 deyree longitude area to

another.
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RADTATIVE CONVERGENCE (+) / DIVERGENCE

PRESSURE CLOID TOP
{mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE: LONGNAVE TOTAL
Mean Std. Mean Std. Meun Std. Mcan sed.
Nev. Dev. Nev, Dev
100 S @ mmmmm eese- & mmmne meme- ® —————— -
1.0 2¢7 # YA ~%43 le2 @ ~3s2 o7
200 - S ——— [ - a e i - - ————— & - - -
5.0 8,0 @ 2e7 ® «1740 3e2 @ «10,3 lel
300 -———— c—n——- # am—- - R “——— .-
8.1 9.0 @ leS @ -26.9 4,3 # =1545 4,0
400 Ll d - - - ® - o = ® - .- - o - an o - --
10,3 T.0 # 2.5 @ ~2849 4¢3 @ -17,8 4,0
500 —m-- mawaw # P R ] - P . ] vnm.- -
10,5 46,9 ¢ 3.4 ® «30.4 ST @ -19,7 3,5
600 ——— [ ——— B [Py ———— .- -——
1149 4.6 « 3.7 & «27.5 62 ® ~ld, b 3.2
700 -—— [ ———— & ————— ————— [ ~re -
9.9 4,6 @ Je4 *® =253 7.1 A =-18,5% 4q1
A00 - mma—- @ ——em- & - -———- #* - -
10,1 5.6 @ 3,2 =205 6,5 & -15,3 3.7
900 - mw—— & am——— B - —nm—— # - -
9.9 6,9 2.9 @ =124 3¢5 @ -8,6 1,7
éogo - mwm—- ————- B - - - * - - .-
LEAR 23.3 17,4 . N ® b0 . L =3.8 0
1012 - T T ) P —emes @ - LETE TR LYY LT TLS
* “* L]
» ° “
TOTAL TROPOSPHERE L 68,2 13,5 # =199,.?2 16.0 # «131,0 S.6
' Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/B-scale array for September 1U, 1974 (Julian Day
253). Standard deviations represent the variability in space of the ¢4
hour means from one 1/2 aegree latitude by 1/Z degree longitud: area to
another.
PRESSURE CLOUD TOP RADTATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per laver, Ap)
SUORTWAVE 10NCUAVE T0TAL
Mean Std. Mean Std. Mean Std. Mean Sed
Dev, bev. Daev., lev,
100 - - @ - “ [y PP ) e e -
644 V9,9 » LYt o -~9,° 5.5 @ “5¢0 2.7
200 - - - o - - “ - - * - - -
6e2 Tel # 6413 # =17.1 2.9 # =1048 2.0
300 ———- wmem- @ e » ca—— ———— o———
643 6,1 # 10,3 @ 3.0 » -13.9 243
400 -——— wmnwe  # —on-- @ mmame W - o
7.0 5,7 # 10.5 # 3.4 » =15,1 2.9
500 - cemme @ onvew “ PR ) - ——-
64 4,4 @ 10.0 “ 3.9 -16,2 2.5
&00 - L pepipt, cm—-— » wamm—— - -
10.2 5.8 = 8,9 o S.9 ~17.9 3.9
700 - - # o ewee=- #  ereccme 00 wam=- # eme—em vmma -
1le4 5,9 # T.7 # 8,1 * ~19,3 6ol
800 -~ ——-——— ———— # m——e . S ——
9.9 4,3 @ 641 # Beb6  #  =15,1 batt
900 ———— - @ ———— o - W ————— cre——-
12.0 68 % 449 * B5e4 ® =He0 3.4
éooo -— owmw T # cSamn=  # - co-a-
LEAR 2641 2447 @ 3 ® 2 ® -1.8 o2
1012 ———— remen  # ——m-- » - ® - em--
* “ #
L] L] #
TOTAL TROPOSPHERE » 69.2 1261 % =194,3 21.5 #  «125,1 1.7
Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/8B-scale array for September 11, 1974 (Julian Day
254). Standard deviations represent the variability in space of the 24
hour means from one 1/2 degree latitude by 1/¢ degree longitude area to
another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) * DISTRIBUTION (%) (watts per square metoer per layer, Ap)
SHORTWAVE LONCHAVE TOTAL
Mcan Std. Mean std. Mean Std Mean 5td
Dev. Dev. Dev Jev
100 --—— - # - v - - #  cmmma samaw B mmme—s Semew
8,8 12,6 = 5.6 4,9 @ 6.7 @ 4,8 3.2
200 - - - “ o= ———— @ -——— + - -
300 19:2 AT - ). L - -ded o Il S
400 .ol A L L A LA,
500 L2 B4 A S-S SOy nlees 32
2 3.4 @ 7.9 4ol w 6.0 4 ~16.% 3.3
600 rerers cwm-— # “-—--- - [ caawa L3 [ . em-
Gt 3.8 @ 6.5 4,1 @ 6,9 o =17.2 4a6
700 g - - PR [ —m——  mmesw
9,9 4,5 o S.0 3.6 # Tel @ ~1d.2 5.6
A00 - [ g » - -—-—— L] - ' - -
900 ol S-S, L Loty el bt
9.3 Hy4 # 3.0 3.0 be6 @ 82 2.8
éeggn Ig-; -I;-- # _---E m———— B ——m—— B - Yy
0 @ L) -
f612 1822 B L - eatl b2
* * *
* ® *
* ° *

TOTAL TROPOSPHERE

58,5

17.3

~184.7

2449

“126.2

Average radiative convergence profiles and cloud top pressure distribu-
tion tor the GATE A/l-scale array tor September 12, 19/4 (Julian Day

255).
te

ther.

Standard deviations represent the variability in space of the 24
‘v means trom one 1/2 degree latitude by 1/2 deyree lungitude darea to
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66.0 13,4 =190.9 17.2 «124,9 10.0
Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/B-scale array for September 13, 1974 (Julian Day
256). Standard deviations represent the variability in space of the 24
hour means from one 1/2 degree latitude by 1/2 degree longitude area to,
RADTATTVE CONVERGENCE (+) / DIVERGENCE (-)
(watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE T0TAL
Mean Std. Mean std. Mean  Std.
Dev. Dev., Dev.
- - .- - L - - - - * - .- -
3.6 lab : w340 4.8 @ -5.4 4,0
- - —-mmew LT T Cewna L. Samwww -
T.7 2,7 : “19.0 41 @ =11,3 2,2
- . ow ™ LY - - - - L] - - -
11.1 lo4 @ =2547 3.3 ¢ =145 3,0
- o - - “ - - & —mwow o
10,6 246 : =28,.1 5,5 ¢« =174 444
- - - e - bl T .- @ - o - -
10.2 KRy : ~30,0 Be4 @ »19,8 5.9
- e - - - - - - - L] - - - .-
8,1 3.8 : =24 44 He2 @ =1643 5.6
- - - - - - - L] - o - - -
545 3.5 : =20,2 TeS : “14,7 5.0
3.7 3.0 & =15.5 “60 & all.7 4N
- - - - LT - * - -y - -
2.7 29 : =37 3.3 & =740 2,0
- - —— - - LT - # - - -
ol o1 * LY ol » ~3,9 2
° *»
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@ L]

TOTAL TROPOSPHERE
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63,3

14,1
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2?17

122.1

Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/B-scale array for September 14, 1974 (Julian Day

257).

Standard ceviations represent the variability in space of the 24

hour means frow one 1/z degree latitude by 1/2 degree longitude arca to
another.
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(watts per square meter per layer, Ap)
SHORTUAVE

B I EK KLY KC DO CRSETOCZT T RT &

TONGWAVE
Mean sud.
Dev,
“6.5 1.1
~16.5 N
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Average radiative convergence profiles and cloud top pressure dgistribu-
tion for the GATE A/B-scale array for September 15, 1974 (Juliar Day

¢ti).  Standard deviations represent the variability in space of the 24
hour means from one 1/2 degree latitude by 1/¢ degree lonyitude area to

another.
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PRESSURE CLOUD Top RADTATTVE CONVERGENGE  (+) / DIVERGENCE (=)

{mb) DLISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LOMGNAVE TOTAL
Mean std. Mean “std. Mean T sud. Mean Std
Dev, Dev. Dev. Lev.
100 ———— e “ ———— .- ————— . W - -
9.5 10.8 v 4e4 2ab @ ~“10,6 5,9 @ 6e2 6,5
200 - cm——— o= —me-n & - o [ - - -
1247 9.8 #» 8,5 3.0 ~19,.8 4e) @ 11,3 246
300 ———— ——— B eeea= ———— # mseae c———— & mme—— —————
11.4 Tel @ 10.8 X T4 ~25,9 3.7 @ =15,1 3.0
400 ——— moam=  # gt commm @ [Epigaint ———— B - ,—en-
122 6,3 # 9.4 Ce9 @ «26,7 bob B ~17.3 3,9
S00 - LT T L) e . - manme # oo e o—-
12.6 5.6 @ B.4 3.6 @ -2T7,1 Tal @ =1807 345
600 —m—- com—-  # - wa=me LT T c—nmme @ - - am
12.2 5,7 644 3.9 = =22.9 BT ® -16.5 543
700 - LT S ———-- —mm——— ¥ - - .- L] - - -
10,7 Tal # 446 3.8 & ~19,2 9,3 # 14,5 Se4
800 - - * - - & - .- - ® - - LT
Ts7 6.9 # 3.4 3.5 # ~13,6 be2 @ ~10.2 3.4
900 - ———— & ————— —m—m # cmas ————— B - .~ o
6.1 6,7 2,0 2,6 # -84 23 @ ~6eé 1.7
&002 ——— ,———— W& -~ - mm—- @ - - ——— # - - -
LEAR 5.0 8,0 * ol ol A ~4 40 ol & =3.9 Y4
1012 -me-m- - - PRpRp P cmewa P - o am-
» * &
. * & #
TOTAL TROPOSPHERE # 58.0 15,0 # =178.1 P2+9 # «120,2 13,9
Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/B-scale array tor September 16, 1974 (Julian Day
259). Standard deviations represent the variability in space of the 24
hour means from one 1/¢ degree latitude by 1/2 degree lonyitude area to
another.
PRESSURE CLOUD TOP RADTATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (vatts per square meter per layer, Ap)
SHORTUAVE LONGHAVE LOTAL
Mean Std. Mean sStd. Mean Std. Mean  Std.
Nev. Dev. Dav, Dav,
100 - - » ———- - '3 - - - o n - “ -~ .- -
11.1 13,2 » bob 3.1 @ -1240 Bed w -6 5.9
200 - - - '} - - - - * - - [ [ - - -
11.7 9,1 @ Be6 3.2 @ ~19,0 3.7 & ~10.4 244
300 - T —————— PR 3 .- m——— # - - —————
1442 9.7 » 11,0 2ol @ =273 Gefy @ =163 3.8
400 - mmwmn @ cvoan Y e L [Pt cram-
13.0 Y7 @ 9.1 3,8 » =269 6e5 @ ~17.8 5.l
500 T LTSN ) - PYT T I ,eww- [ PR - LT
9.6 6.1 & 7.3 4.8 = 23,6 Be6 @ ~16.3 4.9
800 - ———— @ cmmne [} P [P e~ —ma———
10.6 B,1 o S.8 5.2 =214 10.6 = -15.6 6,0
700 -—- - - @ - - [ 2 - - - * - .- - -
10,7 11.0 » 443 4,8 o =19,4 12.2 # ~15.1 A2
800 - cmm—— W -~ ————— & - ——mme  # - - -
7.1 Tel » 3.0 3,9 & =13.6 Ted # «10.6 4,5
900 ———— ————— @ wmm—- wa——— cm——- ————— W ———— O
5.5 T4 = 1.9 2.9 » =846 3.3 @ =67 241
1000 ——— mom—- - wmmme  # - P - - -
CLEAR 6.7 11,6 @ o1 2 ~440 o1 ® 3.9 2
1012 -nm- weane @ wommae wowos & mawa. wamm B -~ .-
L ] * L]
# ® *
TOTAL TROPOSPHERE ° 85.7 18,6 # =175,9 2740 * w120,2 11.3
Average radiative convergence profiles and cloud top pressure distribu-
tion for the GATE A/B-scale array for September 17, 1974 (Julian Day
260). Standard deviations represent the variability in space of the 24
hour means trom one 1/2 degree latitude by 1/2 degree longitude area to
another.,
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) « DISTRTBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVT. LONGWAVE TOTAL
Mean std. Mean Std. Mean 77 std. Mean  Sud.
Dev. Dev. Dev. Do,
100 -——— ,———— & - m———a- S - ~———— ® O - ——
1.3 3.5 ¢ 2.9 6 @ «6,5 le?7 @ ~3.5 1.4
200 - ————— B ,——— ———— ———— cam— # - ——— —————
249 3.9 b 5.9 1-1 hd =-16e? let * -10.3 1.1
300 ——— ————— - ————— & ————— ———— B R —————
4.8 b2 @ 10,9 6 @ =24.49 2.1 @ wlée0 1.9
400 [ cnmnm  # cemne com—— @ cuame - B o —mw—
640 4,8 @ 1144 9 =2649 2ol # “l5.% 2.8
S00 -oom cmvn— - cmmm—- B - Camma B - ormve -
7.9 S @ 11.2 1.2 -29.9 3.3 @ -14,8 3.2
600 - ————— @ cmwm= ———— @ m——— ————— # [t [
11.5 6.1 # 10,1 1e6 o ~29.9 34 @ ~19,9 3.1
700 - e ———— ————— 8 - —eme W e m—— e
111 442 @ 8.7 1e7 -?944 Sed @ =20.8 5,2
800 - - 4 - - - # —m—— m— ) ———— .-
16,5 8,3 7.9 2e3 @ ~2447 Tel ® w1647 5.8
900 - cm——- # [P [ 1 .- LR -———— -
16.3 Tel @ 5.9 2.2 @ 1244 3.9 @ 665 3.1
1000 - mmmm H eem—- ———— & —————— ————— # - .-
CLEAR 2147 21.5 v «3 2 =~3.9 2 @ =346 o2
1012 -m—- - cnvae ————— W - ———— _———— -
® & “
o # »
TOTAL TROPOSPHERE ® 75,2 6.8 # =204,8 1140 & =129,6 8,9

Average radiative convergence profiles and cloud top pressure distribu-
tion tor the GATE A/B-scale array for September 18, 14/4 (Julian Day
261). Standara deviations represent the variability in space of the 24
hour means from one 1/2 degree latitude by 1/2 degree lungitude area to
another.
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3.5 DAILY 24 HOUR MEANS OVER THE GATE B ARRAY

The following 20 tables, on pages

97 to 103, give vertical pro-

files of the daily 24 hour means of the cloud top distribution, short-

wave, longwave and total radiative divergence.

The domain is the GATE

B array during Phase ITII and the vertical resolution is 100 mb.

Standard

deviations represent the variability in space of the 24 hour means from

one 1/2 degree latitude by 1/2 degree longitude area to another.
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Average radiative convergence profiles and cloud top pressure distribu-

tion for the entire GATE B-scale array for August 30, 1974 {Julian Day
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242). Standard deviations represent the variability in space of the z4
hour means from one 1/2 degree latitude by 1/Z degree longitude area to
another,
PRESSHRE CLOUD TOp RADTATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAI
Mean std. Mean Std Mean Std. Mean
Dev, Dev.
100 - o 0y I3 - - ~ e - v - ® -
4 @ 8 p g
200 ats WL gl 2 ¢ it
© 9 -
100 - ML) Lld ML
1 * 0.9 -
400 _Z:B o 202 —t » a7
# e
500 - s ool Lt o Tldd
# A » -lG
600 ~ats s oAk etz 3 s ol
b 0.6 7 « -
700 -III P LA . oo
1 . 9.5 . L3 -’
800 _I:; » _--:- ~_l_1 ® : -Sg:ﬁ
L 3 Y -
900 1;1; —i d A A2 « oigd
: ®» -
008, e ety 3 52 LEIG Pt
1612 3.1 Sl oL g S L A
® & L]
. ) . * L] *
TOTAL TROPOSPHERE #* 770 T.0 # «210,7 5.0 # «133,8 3.6

Average radiative convergence profiles and cloud top pressure distribu-

tion for the entire GATE B-scale array for Augqust 31, 1974 (Julian bay

243).  Standard deviations represcent the variability in space of the 24
hour weans from one 1/2 degree Tatitude by 1/2 deyree Tongitude ared to

anuther.



-98-

PRESSURE
(mb)

100
200
300
400
500
600
700
800
900

L088s

1012

TOTAL TROPOSPHERE

CLOUD TOP
DISTRIBUTI

Mean

2.4
4.5
76
1.7
23,2
38,2

ON (%)
Std.

Dev.

L TN

-
O
I EREEEIEEEEEENEEEE SRR NS I

RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)

SHORT

Mean

(watts per square meter per layer, Ap)
LONGWAVE

WAVE
Sud.
Dev.

«0

2

1
(]
1
|
]
P RBSEE L O BE LT L L EECERE D =

Mean

Std.

Dev.
T
Rt
e
-,-:.
RRTE]
P
1.2
TTE.6
TT2.5
-,-:-

(ARSI EEEREE X BN ER X F W WY W I

2,0

=137.8

Average radiative convergence profiles and cloud top pressure distribu-
tion for the entire GATE B-scale array for September 1, 1974 (Julian Day
Standard deviations represent the variability in space of the 24
hour means from one 1/¢ degree latitude by 1/2 dugree lTongitude area to
another.

244).

PRESSURE
(mb)

100
200
300
400
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700
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900
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TOTAL TROPOSPHERE
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RADTATIVE CONVERGENCE (+) / DIVERGENCE

(vatts per square meter per layer, Ap)

SHORTWAVE.
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Dev.
—wama P
6,9 del2 @
- . @
10.5 2,0 #
————- - &
8,9 2.0 #
cmem ——m—— #
642 2.0 ¥
ameen mem—— #
S.0 2.1 =
m--- - .- &
3.7 le9 @
LL YY) CT T L]
N 1.7 &
- ————#
1,7 1.5 «
- om—a #
1.1 le3 &
——me= ————— B
.0 oD
———- - @
*
“
46,6 6.9 #

LONGUAVE
Mean Std.
Dev,
- - - *
«13.5 3.2 »
- LY 1
2245 2.7
- - - *
=2545% Se6 @
- ,————
=221 4e2 @
————— L
~20¢4 4e8 %
LL X T LT T *
~18,0 3.6 ¢
LY T - ~- L}
=16.6 3«1 @
mme. meae- o
«1346 3.5 L
- - - W
w79 140
- - - oo - +*
’3.° . »
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*
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=164,1 7.9 @
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=16,6

~15,9
“15.4
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~lé.l
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5,38
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Average radiative convergence profiles and cloud top pressure distribu-
tion for the entire GATE B-scale array for September 2, 1974 (Julian Day

LTAL
Mean

245). Standard deviations represent the variability in space of the 24
hour means from one 1/2 degree latitude by 1/Z degree longitude area to
anuther.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (~)
(mb) N DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGHAVE
Mean Std. Mean Std. Mean Sed.
Dev., Dev. Lev,
on _———- ,cmmen @ - R PRy -
! 145 3.5 = 3,0 ol % 6.7 240
200 ——— ,———— @ ———— cm——— # - ————
]l‘ 109 & 6.1 » L d '15.7 .8
300 ——— m——— # ———— e W - ————
449 4e2 # 12,0 6 # 2544 245
400 - UL TR - L . - - - -
2442 Bet @ 13.3 7T @ ~40,0 5.9
500 —m——— e——— - n- —————— # o -
234 4al » 1444 2,0 =39,3 3.6
600 —mm- o= & rmuae —mm—— 8 cenna wmm
1644 3.2 @ G.4 3.3 = -25.3 446
T00 -m—w Scome # wemmw PR ) cemee P
12.0 4,5 # 443 2.6 # ~-18.1 4¢3
800 ———— [ o —m——— @ Py -
6.8 4,3 » 1.6 1.7 @ “l2.0 2.9
900 - LA - ———— # ————— -
545 b7 @ .6 8 @ ~8,8 1.4
éogg - - - «* - - - * - .-
LEAR 3.9 4e9 @ o0 0 w LY .
1012 - Cmm—— @ - ———— # - LYo
» #*
#* *
@ “

TOTAL TROPOSPHERE
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=195.3

6.1
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Average radiative convergence profiles and cloud top pressure distribu-
tion for the entire GATE B-scale array for September 3, 197¢ (Julisn Day
Standdrd deviations represent the variability in space of the 24
aour means from one 1/2 degree latitude by 1/¢ deqree longituue arca to

246).
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PRESSURE

~-9y_

CLOUD TOP RADIATTVE CONVERGENCE (+) / DIVERGENCE (-)

(rab) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHURTWAVE LONGHAVE. TOTAL
Mo S:d. Mean Std. Mean Std. Mean St
Dav. Dev. Dev, Dev.
100 e LT R ST o @ [N o -—————— ——— -
19.5 17.7 ® 4.0 # =l6,} Geb # w06 HeZ
200 - P e & - - - cmme= LY iy
300 18:2 A3 LU - 1L A £
1043 3.3 2.2 “2246 4.3 @ =~13.1 3.6
400 u;-; —-E-a @ --3-- & -5-.. Samm- & - - -
» . # - -]
500 el 22 w223 b BT —o2? 3 Zl2ed L
642 2¢7 # 3.7 ¥ -20,.2 Te3 # =13,3 4.4
600 -g-; --S-g & --3-; [ -I;-- .- ') - -
@ 3 - 3 o] 3,
700 o2 228 22 r il A A 1
3’9 53 * 4,0 © 19,8 8.2 o =14.8 4,8
800 - ——— 8 ————— - - - # - - -
900 -Z:é m—st? 1 G- L) S -l £ 1 N
6,°F 5,7 2 L4 «f L -
1003 34 watl o A2 ks T L s Ll
LEAR 10,8 11,5 . # ~=3,9 ol ® ~3.8 .
1012 - P R . - Cpasa_—_— - - -
% % o
, o o “
TOTAL TROPOSPHERE » 55,2 16,1 @ =16644 29.9 # =111.2 17,0
Average radiative convergence profiles and cioud top pressure distribu-
tion for the entire GATE B-scale array for September 4, 1974 (Julian Day
247). Standard deviations represent the variability in space of the 24
hour means from one 1/Z degree latitude by 1/2 degree longitude area to
another,
PRLSSURE CLOUD TP RADTATTVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Meun Std. Mean Std. Mean Std. Mean Std.
Dev. Dev. Dev. Dev.
100 v rwe e W - —— B T o ———— -
17'7 15.5 “ 719 6.3 & 14,5 Be& * ~6eb 3.3
200 ————— ————— & ———— ———— & Cwn P - -
21.6 8,3 =» 11,2 4,7 @ «23,3 4e)1 @ =120 3.0
300 papwpe m—— c———— avmwmn  H§ meeea ————— e —————
1"‘-1 4-6 @ 7.4 “t’ L "2“.3 5.4 » -lbcg 2.5
400 ——— Cw—— B ———— ————— # - - # - mem——
12,8 4,6 @ Seé 5,0 ¢ =-23.1 6.1 ® =17.7 3.4
500 - .- S - ® mmw P ) LY Y wam- L) - o
111 bobh = 5.0 5,2 # =221 6.6 @ ~17.2 4,1
600 e = - v. - L] womow ———-- - co—-- cmmm- L] - . LA LT
B.8 b2 # 3.9 4ol @ =167 5.6 @ -12.7 4q1
700 - emw—  # ———-- T - Hemm- W “-—— -
Tl 4,8 @ 245 3,5 =13.9 4o @ ~1l44 3.3
800 - - wmm—— # - mm—— - - - -
bl 3.5 # 1.2 1.9 ~10.1 2¢3 8,9 1.4
900 ca—- voetl @ mamem m—mle @ macal ceoll @ ewoll it
1.6 1.6 L4 15 x4 # =6.9 1.4 ® =644 1.2
én?g ——— nema.  # ————- ————— cmnne ——m—— B - LTy
LEAR 143 2,0 ¢ o0 P U 440 o1 ® =440 .
1012 o - - *® - - - ® .- s e - ® .- LI LY
“ £ L]
' u o o
TOTAL TROPOSPHERE * 45.0 16,7 & =]58,8 19.0 & =~113.,8 lo.9
Average radiative convergence profiles and cloud top pressure distribu-
tion for the entire GATE B-scale array for September 5, 1974 (Julian Day
245). Stangard deviations represent the variability in space of the 24
hour means from one 1/2 degree latitude by 1/2 degree longitude area to
another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTLON (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVI ‘TOTAL
Mean Std. Mean sed. Mean Std. Mean Std.
Dev. Duv, Dev. Dev
100 - - - “* Pl pep—— ®  macae s mm b eamemnx 0000 Mmoem
3.3 6,5 = 3,5 le2 » lek 3.1 # w3.8 243
200 - P [R——Y ——-—— - - * e - o
6] T.,5 ¢ 7.9 3.4 @ ~17.6 3.1 » =96 1.2
300 - cnman B -——-— mmnn  # - - merm- -
6e3 6,3 @ 10,8 1 @ ~25.2 2.9 @ =l4,4 2.2
400 - - cnm- —mm—- @ .- cmmwn  # e -
6e6 4e9 9.9 2.9 # =2642 2.7 ® “16,3 2.8
500 - rEcae @ - cnmam @ - o B - -
10,1 4,0 @ 9.3 3.8 » -30.0 3.5 o w2047 2.2
600 - rom—— mme - ca———- ———— B ———— “————
13.9 4.3 & 843 4,1 @ =-29.8 S.8 @ =21.6 2.9
700 - T - ———an @ - - B ——-——— -
14,1 5,1 # 65,5 3.7 & =273 B,l @ =20.8 446
800 - - & - - B mmeme meme-- L] Ly -
16.8 7.6 # 5.5 3,6 @ =20.5 TS @ -1449 4.3
900 - e -on - ————— # - cmm. W - - .-
10.2 6.6 ¥ 3.4 2.9 # ~9,.2 2¢3 @ =5,8 le4
éogg‘ ———— W cnanw ———— @ ——m o & - -
LEAR 1244 14,0 o . 2 @ ~3.9 1 ~3.7 .
1012 peppE. .- 3 - - » ,mow. - L] —-new- - -
3 “ ®
L3 * #
TNTAL TROPOSPHERE * 65,44 161 # «197,0 18,4 # =131.6 4,8

Average radiative convergence profiles and cloud top pressure distribu-
tion for the entire GATE B-scale array for September 6, 1974 (Julian Day
249), Standard deviations represent the variability in space of the 24
hour means from one 1/¢ degree latitude by 1/2 degree longitude area to
another.



~-100-

PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE LOTAL
Mean Std. Mean Std. Mean Std. Mean Std.
Dev. Dev. Dev, Dev.
100 - aemme # mmeme mame= “ romwn meewe # eeme= —————
o3 9@ 2.8 ol 640 YR -3,2 o
200 - ---—— * —mmmn emme== * ,mwEm.  eaaee ¥ emew -
1.2 1.8 @ 546 W2 @ 15,6 o7 b =10.0 1]
300 ———— e @ ————- _————— @ - om——- Y [ -
3.0 3-0 * 11.2 3J e ~26,6 117 » 13,4 105
400 PRpNIp Swwm- » e nw - - - . -~ - - - - -
648 5.6 # 12.2 « “ ~2R42 Je2 ¥ =1640 3.0
S00 cma- wcmaw 8 o —————— % - cmnmm W - -
17.9 6.8 # 13.1 1.3 @ ~38,8 heb @ -25.7 3.7
€00 -— [ 3 - ———— » - - - 'y - - mm—-
19.8 5,2 # 1247 l.7 & =3346 343 -20.9 3.4
700 - Smmn- c——a- —cmma- e - - e m——
15.3 3,5 » 9.2 1.8 ¢ 2647 €0 @ =17.0 4,8
ROO ———— ———— ® ———— ———— & - ————— B ————— -
1446 4,6 @ 6,5 1 # ~18.7 €,5 ¢ =l2.2 3.8
900 -—— - @ - —mm— 6 oo me 0 waeme * - - -
13.6 T3 A 4a0 2.0 & “3e.6 1e7 # -5,6 1al
1022 --- wease § - wmm—e & e LT L - - .-
CLEAR Teb 6,9 # ol . # ~3.9 . & ~3,8 .
1012 cm— meana  ® —m—— m—eme @ - ,mama & ————— v
° » *
* * *
TOTAL TROPOSPHERE “ TTe4 4,1 # =2n5,]) €,3 # =~127,8 5,1
Average radiative convergence profiles and cloud top pressure distribu-
tion tor the entire GATE B-scale array for September 7, 1974 {.ulian Day
250). Standara deviations represent the variability in space of the 24
hour means from one 1/2 degree latitude by 1/2 degree longitude area to
another.
PRESSURE CLOUD TOP RADTATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGHAVEY TOTAL
Mean Sed. Mean sed. Mean Std. Mean sStd.
Dev. Dev. Dev., Dov,
100 - - - - B e mm - - S - - - [y - -
3.0 3.9 = 3.3 N LXED] 1ob @ ~3eB 1.3
200 -——— —m———— # - ———— ————— amne  #® ———— -
12,0 9.5 @ 7.6 2.7 & =2041 4o0 @ =~12,% 3.5
300 - Sema- cmee- ———m—— - . - -
13.3 5,3 # 11,6 lel @ 2.5 # ~17.3 243
400 - - ® - - » - “ - -
18.6 5.6 # 11.2 2e3 # 5.7 # =2145 5.7
500 - mwmaw  # ———-- ——-——— cm—-—— - #® LY .-
21,1 6.7 N 12.1 4.6 & -33,8 6.5 “ 218 S.1
600 - - o - - #* - - - o - - -
1441 B,1 = 7.8 4ol # =2143 6.7 @ ~13.5% 4,9
700 —e—-  weees L] - - .- * - -y oe - L) - - -
7.7 Gy7 @ 4.3 3.6 @ 14,5 Heb @ ~10.1 3,2
800 - —m—— # —amen meeew @ - ———— - . ————
4,3 3.6 # 2.4 2.7 @ =107 3.2 ¢ 8.3 1.4
900 - mome- # - ——m——e # Emema o B cemew —rm——-
3.7 GoT ® 1.6 2.2 # ~B.8 led ® ~Tee 1.3
énog - - & [RpE mm-- s —m-.- .- # - -
LEAR 2.l 3.6 # o] 1 @ ~by} 1 @ -4.0 .1
1nl2 - LT Ta ) ——— —mm—- @ ————- —mmem - -.——
“ “+ “
* * »
TOTAL TROPOSPHERE @ 61,8 13.2 » =181.8 14,6 # «120,0 1,0
Average radiative convergence profiles and cloud top pressure distribu-
tion for the entire GATE B-scale array for September &, 19/4 (uulian Day
2b1}. Standard deviations represent the variability in space of the 24
hour means from one 1/2 degree latitude by 1/2 degree longitude area to
another.
PRESSURE C1L.ouUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) * DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE T0TAL
Mean Std. Mean Std. Mean Std. Mean Std
Dev. Dev. Dev. Dev.
100 —— emem——. # ammww ——nn— @ mmmme mmma= a _———— —————
2.2 2.7 # 3.6 -9 * wbHao 1-2 » ~3.3 4
200 - m———— # ———— —m—— @ - e
1302 6.3 » 9.2 2ol # -20.3 2eb A =11.2 1.8
300 “«mwa - # o [P - - _————— # - -- .-
2543 9.9 @ 12,2 le6 ~35.8 53 @ ~23,6 5.3
400 - - oo —- # —em—- - - Semw- - L3 [SPUpgnipi -~ -
22.8 6,7 # 947 246 # 3441 6e2 # 2444 540
500 - mm—— # ———— em—n @ ——m—— mmane O - PP
15,2 5.3 ¢ 7.8 3,6 @ «25.9 Te8 ® -18,0 6,0
600 R, om—— # [P cnmmn - - mnem  # cumn- cnm—w
1146 6,3 542 3.7 # «17.5 6.5 @ =12,3 4.2
700 .-——- —emnm— P PR LI, ————— - -
6.4 4.8 @ 2.8 2e7 @ =12.5 3.5 » =97 2,0
ROO0 -E-Z --E-- 'S - ———— ———— ————- ———— _——-——-
. *® - * -9, ® -
900 222 L S ) 1l O 1 b S L
&“32 _:ﬂ - 1.2 : «3 .5 : -85 . : -Hy2 8
e 2 ==z Rt aees T “mmes cvm—-
1612 - SO U3 .S
L] * &
° ® *
TOTAL TROPOSPHERE * 51,9 1042 # =174,9 105 & «123,0 6,6

Average radiative convergence profiles and cloud top pressure distribu-

tion for the entire GATE B-scale array for September 9, 1974 (Julian Day
25¢2). Standard deviations represent the variability in space of the 24

hour means from one 1/2 degree latitude by 1/2 degree longitude area to

inother.



PRESSURE

CLaub ToP

-101-

DIVERG

RADIATIVE CONVERGENCE (+) /
i) DISTRIBUTION (%) (watts per square meter per layer, 4p)
SUORTWAVE LONGHAVE TOTAL
Mean Std. Mean Std. Mean Std. Meai St!
Dav. Dev. Dev. Dev.
100 -———— wmanem # meeme maiee “ O - an
2 O e
200 . il UL L el
149 2.9 @ % .
300 .2 wf2d il sLde aelt
445 4.0 # 8 # 2.1 # 1.5
400 _;.s —-;-; : ----; @ cmmme o --_-;
. . *
500 - LT ---:- * --E:E : -.3:-
8.7 440 1.2 & 2.8 @ 245
600 i - * ————— -y * - -
1041 3.5 # las @ 2.5 @ 1.9
700 - - & - o - £ -
844 2.8 # 1.6 ¢ 4e5 @ 3.3
RDO -B-Z ----Z @ ----5 * [ 3 - ——
10 4 o . # 4,8 @ -
900 =3 --;:3 ° L8 ————— @ LT
1345 J b 2. o » R
éngo .-:- -._:. * ----l * --3:1 » --l-z
I.LEAR 32.6 15.6 =« ol “ 0 o 2
1012 - e  # e @ Cnwww W - -
* ® L.
@ “ #
TOTAL TROPOSPHERE ® T4,9 H,8 # =206,0 7.0 # =131,1 3,7
Average radiative convergence profiles and cloud top pressure distribu-
tion for the entire GATE B-scale array for September 10, 1974 {Julian Day
253). Standard deviations represent the variabiiity in space of the 24
hour means trum one 1/¢ degree latitude by 1/2 degree longitude area to .
anather.
PRESSURE CLOUD Top RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mh) DISTRIBUTLON (%) (watts per square meter per layer, Op)
SHORTHAVE LONGUAVE T0TAL
Mean Sud. Mean dtd. Mean std. Mean Std.
Dov. ey, Dev, Dov.
100 - e " —rme emmeane $  wemmew mamme B wmmens -
“y 9 H,3 # 249 R “lob K 5,5 3.2
200 - - - & - - - - * - amn- 3 YT -
ba2 5.8 # 549 lo1 @ ~17.2 23 # =11.3 1.7
300 . o & - —amwe % - cmmme W - - -
640 4o & 10.9 . #* 2444 2ab ® -13.5 2.2
400 [P ma—— # ———— cewma B ,——— ———— W R —————
T3 4,1 @ 11.4 8 -26,1 3.1 @ “lé,7 2,8
8090 - e ————- - B -——— ————- - —m—-—
6e7 2.6 # 11.0 lel ® «27.0 3.1 @ =15,9 2,5
600 .- B ————- ———— W - ———— ————— -
11.2 3.7 ¥ 9.9 143 @ =277 botp @ -17,8 3,5
700 . T - P —mm—— maaee # - -
11.5 3.8 ¢ 8.8 1.5 ¢ «27.3 Be2 @ =18,5 LT
800 - Cmw—- - w——— - - - L] - - LT
12.3 3.5 # Ta.7 1.8 & =217 5.0 ~14,0 3.7
900 - - o - - caman & "o-- - - L] .- cmmm-
1440 4.4 @ 6.4 2,1 # =1246 2.8 # =6e2 1.6
éngg - - @ - —mmee  # e meemm W ————- “rme
LEAR 19.9 1.9 # o3 N ® “baf . ® -3.7 .
1012 U mena @ cmmm- ——— & ————— B - m————
» & »
* L *
TOTAL TROPOSPHERE o 75.2 6.2 # *196,4 14,0 # «121,2 94
Average radiative convergence profiles and cloud top pressure distribu-
tion for the entire GATE B-scale array for September 11, 1974 (Julian Day
754). Standard deviations represent the variability in space of the 24
hour means from one 1/2 degree latitude by 1/2 degree longitude area to
another.
PRESSURE GLOUD TOP RADIATTVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRLBUTION (%) (watts per square meter per layer, Ap)
SHORTWAYY LONGHAVE 10TAL
Mean std. Mean Std. Mean Std. Mean Scd
Dev, bev. Dev. Dev
100 = emm= emeee o memmm mmee= @ weeme # mease  emeem
11,6 @ Tet 4ol @ -1241 ® “4o7 2.8
200 L ————— R —eem- - o crmm-
9.1 # 9.6 2,9 # =20e6 b4 =11,1 3,2
300 wm——— ® ————— mrmmw 4 meem- ° cema- [
4,2 @ 8.3 3.7 ® -76e1 i -17,8 246
400 —m——— W cavan ————— @ v o i e
3.2 @ 6,5 4,0 @ -23.7 “ -17.2 2.9
500 ceme- @ [t m——— # cmom- M wecae ————
2.0 @ 5.6 3.8 =21.5 “ -15,9 3.3
600 ,———— & ———— [ —— ® —ewmm -
2.4 @ 46 3.4 ¢ ~19.9 » =15,3 3.8
T00 o * ———— - * - L] - ——— -
2.9 & 3.5 2.8 ¢ =19.3 - »15,8 4,7
800 m——— & ———— cme=- @ —ema- [ ———— —————
4,3 @ 2.7 2.3 # =15.8 @ -13,1 42
S00 ———— ® PRy wmemm # ece- ¢  ecemw- -
5,2 « 1.9 1o @ =96 * “7.7 P4
1000 ey L et # - - - - L3 - - “ - -
CL AR 9.9 11.2 » ol ol # =4q0 . “ =3.9 .
101e - L 2 - —mmam- “m—a. [Pyspe— - -
% % -«
* ® *
o # [

TOTAL TROPOSPHERE

5001

1“05

=172.6

21,1

=122,%

Average radiative convergence profiles and cloud top pressure distribu-
tion tor the entire GATE B-scale array for September 12, 1974 (Julian Day
255). 3tandard deviations represent the variability in space of the 24
hour meins from one 1/2 degree latitude by 1/2 degree longitude area to

another.

14,1
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1 RESSURE

RADIATIVE CONVERGENCE (+) / DIVERGENCE (-}

CLOUD TOP
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Sted. Mean Std. Mean Sud. Mean Std
Dev. Dev. Dev. Dev
100 - eme— ———— [ - cammw B mmmae emesw
11,0 12,9 » 4ol * =10.9 603 @ 3.9
200 - ——— c—em- @ —m——— ————— B ————
13,1 Beb @ 8.5 @ =20,1 3.4 @ 16
300 mew e—— ® e “ ~em—— ———# —————
9.2 3.9 « 10,1 6 2442 4.0 @ 2.7
400 ——— P cmow @ - P -
8,8 2.8 # 9.l @ =240 0 449 ® 2.9
500 ——— mmeme &  memeee ® - ———— # -
8sé4 4.4 ® 8,5 ® ~2444 6.8 # 3.6
600 ——— cne—- @ caman o ———— [
7.8 40 # 6,8 L 5.5 2.4
700 ———— L .- 1) ————— W -
7.9 4.1 o Sek ° 5.6 @ 2.4
RO0Q am— - ——— & ———— @ ————— # -
9,8 5,3 4.5 [ 48 @ 2.6
900 - ELT T I ) - # eemen emaew % - -
TeT 3,5 @ 2.9 “ 3.6 ® 2.6
022 - - # - - L] - - o - -
LEAR 1643 12,9 = 2 . b . @ .
1012 PPy CET T ) ————— mm——- PSSOV } “mm—-
+* o L)
o % #
TOTAL TROPOSPHERE o 60.4 16,3 @ =179,9 2146 #  =119,5 9.8
Average radiative convergence profiles and cloud top pressure distribu-
tion for the entire GATE B-scale array for September 13, 1974 (Julian Day
256). Standard deviations represent the variability in space of the 24
hour means from one 1/2 degree latitude by 1/2 degree longitude area to
another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (=)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGHAVE 10TAL
Mean Std. Mean Std. Mean Std. Mean Std.
Nev. Dov Pev, Dev,
100 ————- Cwman. W mmm b -————— B - e # [P -
10.8 1141 # 3.9 145 # =11,0 5.9 # “Tel 5.2
200 ——— ——e. B e cemae B memew ——ee # mm——— il
300 181 Al g Al LU A - L) 223
400 132 LS —l2® 0 28l w2l oy ZIse 3:8
15.0 5.8 @ 10.0 2.8 # =-27.7 5.5 @ =17.8
500 Is-; Senwe - P ) ammw -
4.4 @ 8,8 5 . -
600 - S O i s LAy chnes
700 114 LA LS R il B i
800 -;:2 LTS . S8 s ol
4 4,9 @ 2. -
%00 -t 32t 223 S22 g ML
3 8 » 1.0 4 o« » -
1088, ’3:5 --gl. » ---16 --lia # o83
o+ # -
1912 S L A P
o * “
i +* *
TOTAL TROPOSPHERE * 56,3 13.1 » =171,2 22:3 * «114,9 15,1

Average radiative convergeﬁce profiles and cloud top pressure distribu-
tion for the entire GATE B-scale array for September 14, 1974 (Julian Day

257}).

Standard deviations represent the variability in space of the 24

hour means from one 1/2 degree latitude by 1/2 degree longitude area to
another,
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Average radiative convergence profiles and cloud top pressure distribu-

tion for the entire GATE B-scale array for September 15, 1974 {Julian Day

258). Standard deviations represent the variability in space of the ¢4
ur means from one 1/2 degree latitude by 1/2 degree longitude area to

.nother.
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RADTATIVE CONVERGENCE  (+) /[ DIVERGENCE (-)
(watts per square meter per layer, Ap)

LONGNAVE,_
Mean Std.
Dov.
1205 RS
-23,4 RETE
=2645 Y
2367 EX
-23.3 TT503
21800 B
=120 735
507 1
B Rt
TRelh Y

“oam-

I EEE R E SRR EERES ENERE SN ¥

TOTAL
tean

6.6
'1§v8

w167

1570
17,2
-12.5
~10.6
TI8Ts
2t
B

-

std.
Dev.

3.2

3.0

-

TOTAL TROPOSPHERE 4643 8.5 =161.8 8.9 ~115.4 10,9
Average radiative convergence profiles and cloud top pressure distribu-
tion for the entire GATE B-scale array for September 16, 1974 (Julian Day
¢59). Standdard deviations represent the variability in space of ihe 24
hour means trom one 1/2 degree latitude by 1/2 degree longitude area to
another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Sstd. Mean Std. Mean Std. Mean Std.
Dev. Dev. Dev, Dev.
100 - - & B e v o - * - - “ - -
CIY) 11,7 @ 3,9 1e3 -10.8 bbb @ 6.9 5.9
200 - ———— ——— J ————— camn=  # o~ -
15,2 G4 @ 9.7 3,3 & ~20.8 3.6 # =11.1 2.2
300 ———— ca——— @ cmme- R - - o  # m——— rma-
15.4 8,5 & 11,7 1,8 « =277 Sel # =16,0 3,9
400 - LT TV S - ey . cemm- camm- & L LT TP
1449 7.9 & 8,7 3,46 @ -28,1 6e2 @ -19,4 4,7
500 - wommm W canwe mm——— LT wames @ - -
13.1 5,9 = 6,7 4aT @ 7563 10,0 # =18,7 S.7
600 —m—— e ) [e— N ] L ————— @ - ————
12,6 9.2 @ 5.4 5,2 # “2141 10.6 ¢ -15.7 6,1
700 e e @ —mwnn -———- —-—- - # --—— -
9.2 8,5 # 3,5 442 ¥ ~15.9 Te0 # ~12.4 4,2
800 o CLT PN —————— ewaw @ - mmm— ® cm—— - -——
5.2 4,8 1.7 2,5 ¢ =-10,.8 2.9 ¢ -9,1 2.6
900 wem——- wumma # memm- ——— B cvmae - W —————— mmeew
244 3.0 # o7 1.3 » =Te6 lel # -6.9 1.6
éngg ———— ne—. @ ———— ————— @ .. e # [ memm-
LEAR 23 249 # o0 0 ® =440 . & -4,0 ol
1012 -t nueee @ —-——— —m—mee & mmmew Cyne—_— - crm.-
. » k] “
L #* L]
TOTAL TROPOSPHERE L 52.1 15,9 # =172,2 21.8 * =120,1 9.5
Average radiative convergence profiles and cloud top pressure distribu-
tion for the entire GATt B-scale array for September 17, 1974 (Julian Day
200). Standard deviations represent the variability in space of the 24
hour means from one 1/Z degree latitude by 1/2 degree lungitude area to
another.
PRISSURE CLauD Top RADIATIVE CONVERGENCE (+) / DIVERGENCE (~)
(mb) DUSTRTIBUTION (%) (walits per squarc meter per layer, Ap)
SHORTWAVE LONGUAVE TOTAL
Mean Sud. Mean Std. Mean Std. Mean Std.
, Dev. Dev, Dev. Dev.
100 - - - - - o e - B e P & - -
1.3 3.7 = 2,8 2 ® ~6e4 Lebg & -3.7 1.7
200 - - wmma—— 8 ————— wmma— camv. ————— & _————— -————
2ok 3.2 ¢ 545 o4 @ =15,9 le2 ® =1044 1.1
300 i cm——— B P ————— @ it ———— # [pag -
440 3.0 A 10.8 ] L 2445 146 4 -13,7 1.5
400 - wmm— ————— ——a——— # —————— c—m——— # ————— -——
4.0 2,5 # 11.6 . @ ~?5.8 1e6 @ -14,2 1.3
500 - rm——— # - _—————— - I # - - -
641 3.8 & 1l.4 - -2941 1.9 =177 1.9
A00 - cem—- @ meume —mmmn @ cem— Seame - -
S.4 3.8 @ 10,4 N @ -30.0 2.8 ¢ =19,6 2.6
00 o et ——-  # caume _————— - PPN - -
12.1 4,1 9.6 1ol & =32,3 4.5 # 22,6 446
800 -k o _—m———— @ - -m——— # - ———m— @ emcee= -
23.2 8,8 #» 9.9 1.9 +» -27.8 S.1 # “17.,9 449
Q00 - oo e mm——— ———— cnm—— @ Coemn  emm=- « - -
14,9 5.3 » 649 19 @ =115 2.9 ¥ 446 2.5
éngg e mma @ -~ ————— @ - P [ - ——
LEAR 18.7 18,5 @ o 2 ¥ =348 . % =3¢5 .
1n12 -y cmmm. —-—e—- _———— & - Nmme —rm—- LTy
#* & *
* o L
TOTAL TROPOSPHERE @ 79.2 4.0 # =207.2 9.4 & «128,0 9.1

Average radiative convergence profiles and cloud top pressure aistribu-
tion for the entire GATE B-scale array for September 18, 1974 (Julian Day
261}, Standard deviations represent the variability in space ot the z4
hour means from one 1/¢ degree latitude by 1/Z degrce longitude area to

ariother,
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3.6 DAILY 24 HOUR MEANS OVER THE NORTHERN SECTOR OF THE GATE B ARRAY
The following 20 tables, on pages 104 to 110, give vertical profiles
of the daily 24 hour means of the cloud top distribution, shortwave, long-
wave and total radiative divergence. The domain is the northern sector of
the GATE B array during Phase III and the vertical resolution is 100 mb.
Standard deviations represent the variability in space of the 24 hour means

from one 1/2 degree latitude by 1/2 degree longitude area to another.

PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)

(mb) DISTRIBUTION (%) (watts per squarc meter per layer, Ap)
SHORTWAVE LONGHAVE TOTAL
Mean Std. Mean Std. Mean Sud. Mean Std.
Dev. Dev, Dev. Dev.
100 - - - B mmmamn mmsees o [T - ———— @ - - Pyepep—
Te0 A.4 @ 249 2 b 947 wol # “teh 4ot
200 - Y c——— wam——— 4 - mmme  # . .
1144 6.6 9 . # “19.6 2.9 @ -13,7 2.8
300 - mm—— m————— cmmme W - L . ] cm——— - -
13.4 Go4 @ 11.6 5 -27.7 243 # =16.1 2.5
400 - - - - * —-mo - - # —eowe LI Y “ cawen - -
1649 Tt # 12.8 8 @ =30.7 643 @ =17.8 6,4
900 ———- LTI - _————— @ —m——— - % -——— ————
19.5 5.7 # 14,4 1.8 # =32.4 6,0 = -18,0 5.2
600 ———— . W —emma mmea= # ————— wmmmm # mewae  mecem
1444 6,2 ® 11.2 4,1 =21.9 Teb6 # =10.6 4,2
700 - - * P - # - - - B wmeaw - -
Te7 5.0 * 5.5 3.4 @ =14,0 Se6 » =845 2e5
800 -——— CTTHST I - P T I - wamen Cmm—- -
5.5 Gob # 3.3 2.9 -10.7 Jeb @ “T.5 .8
900 - - - L) _——e-- e @ - cene= o - - - -
1.9 3,0 « 1.5 2.2 # ~749 1.5 # =643 1.0
1000 e mem——  ® - m———— # wwmea Canwm - ——————
CLEAR 2e4 4,9 o ol ol @ 441 o0 @ =440 .
1012 o= . # —ave P ————— PRI ) rm——— LT Y
L] @ @
@ * . *
TOTAL TROPOSPHERE » 69.3 8,4 # =178.2 15,4 ® «108.9 A,1
Average radiative convergence profiles and cloud top pressure cistribu-
tion for the Northern sector of the GATE B-scale array for August
30, 1974 (Julian Day 242). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/Z degree latitude by
1/¢ degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) . DISTRIBUTTON (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGNAVE TOTAL
Mean Std. Mean std. Mean std. Mean std.
Nev. Dev, Dev.
100 S rwm— B [ # ————— ———— wwoon  mmee-
0.0 Ce0 @ 2e7 bl -8 YU =3.1 o 0
200 - ————— .- « - PR - .-
o0 1 ® 5.3 i =15,0 «l @ 9,7 ol
3n0 ———— LY T [up “ ——— P PR -
o6 9 @ 10.7 @ =23,7 5 ® ~12.5 ' é
400 - T omwwn # L YP commm @ - -
3.4 2,83 11,6 i 2641 1.8 # =14,5 le?
500 p— LY T Y R ) - - wnm—- - - ] - - -
7.1 3,6 » 11.6 S & ~3]1,4 245 @ -19,9 2.2
AN - - - @ - e * - - - - “ - - -
Be4 3,0 1049 1.3 & =30.5 2el @ -19,6 1.7
700 - - ] -— - -———— L3 [ Yy - L] - -
10.5 3.8 # 10,3 9 e 3246 2.5 @ -2244 745
800 - ———— - ———— & - ————— ———— ——
11.9 3.9 » 9.2 lel @ =277 2,8 @ -18,5 2.5
900 ———— r——— # - ————— ® cemn A ————— [
13.4 4,6 # 6,8 le7 @ 16,42 Pe @ 9,3 1.3
1n00 - LT Y T [P ————e - LY - e -
CLEAR 4446 13,3 # ol 2 @ -4, 1 @ =3,7 .
1012 - om—— @ _—m—-- R [, e # emmee -
o # “
& # o
TOTAL TROPOSPHERE # 79,5 1.8 8 =212,7 Re2 # «133,1 249

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northern sector of the GATE B-scale array for August
31. 1974 (Julian Day 243). Standard deviations represent the vari-
lity in space of the 24 hour means from one 1/2 degree latitude by
¢ degree longitude area to another.



-105-

N, - PRS—

Pl SSURE CLOUD TP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(nh) DISTRIIUTION (%) (vatts per square meter per layer, Op)
SHURTWAVE TONGWAVE TUTAL
Me-an Std. Mean Std. Meai Std, Hean el
Nev. Dev. Dev. liev,

{ - - wwmmw B e mwm emmeme » - VW meesn PR —
100 5 T : 378 1w o0 =3.0 .0
2n0 - w——— B ———— ————— ———# -———— -

] 5 @ 5.6 2 @ 2 @ =3¢5 .
100 - - - °* —ww- - L - - L] ----; —---E
143 1.0 @ 11.1 b . “ wl2e Ltk
400 -~ ——— # - om——w * - : -I--z - 3
1.8 1.2 # 11,7 . o D . =13, el
500 - wonw. - wwmmmm # eamme 0 mawme - 13
23 1.7 =« 11.3 b ® 1.1 # =16,1 el
600 - woe—- # ———— e —————— : -I;-E I-Z
"E 2.9 & 1040 6 o 1.2 e =19, .
- .- @  meem= cnwa- e mmwa ndadadedond
00 B43 3,3 = 9.2 6 @ 1.2 : =2544 . .g
ROO - —aae @ - —-wm—— ——— M -E--; ;-6
127 He2 @ 7.9 8 @ 23 . =23, 1.6
Q00 -———— CTT T o - - - M -IE-B I ;
2442 4.5 @ 6.1 1.7 & 2.8 @ -l2, .
ngo puhipa ——— ————— - [, omcme TRy
éLEAR 4441 15,2 # « . : . : =3.6 . ol
- —eewn  # - —am-- - - daladedd ——
16012 M . °
L] L] “*
TOTAL TROPOSPKRERE 2 75.9 le7 #  =214,4 19 ¢ «=138.4 o8
hkverage radiative convergence profiles and cloud top pressure distribu~
tion for the Worthern sector of the GATE B-scale array for September
i, 1974 (Julian Day 244). Standard deviations represent the vari- .
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 deqree lonyitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb ) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE _ TOTAL
Mean, Std, Mean Std. Mean std. Mean Std.
Dev. Dev. Dev, Dev.
100 - - .- s - - s - o D v . - 40 - -
l4ed be0 @ Te% Lo @ “1248 3.0 # .53 1.6
200 - - W e CET T ] - omane # n—-—- —mw
1941 H,3 # 10.6 leb @ ~2247 2e3 # =11.7 -
300 e P emw- cemm- @ LT LY - - -
11.8 3.8 & 8,7 2.0 @ ~2bq46 3.2 o =15,9 3.1
400 e [P ————— [ . - @ ,—m—— Py
10,8 bebh o 5.8 1.8 » ~-2248 4e2 @ ~17,0 3.5
s00 - e -a——- & ———— [ - e ) - - -
11.0 4,3 # 4,46 2,0 # “2442 4ol @ ~1946 3.0
600 oo LT T TP S ————— wnm—- @ ——-——e ————— -——— -
1041 3.7 e 3.3 1.7 # =200 2.7 » 1647 2.7
700 - a2 “-nr—. B ———— m—— - ———— # .o - -
g0 2.6 % 1.9 1.0 ~1646 2.6 @ =14,6 2e2
800 - wmome # ceem- [P - P .m—w- v mm-
7.5 W5 1.2 9 @ =127 3.2 # 1145 2.7
900 -t ———— @ —————— w——— ¥ o———— ————— # c———— renm
404 3.5 # 5 O B T4 « 7 -6.9 .
1000 - . v # [y camea @ wcamea camm—— B S -~
CLEAR 29 3,5 M) 0 @ =3.9 ' -3.9 .1
1012 - ————— # ———— amm—— @ —————— o # - ————
& ° ®
@ * L2
TOTAL TROPOSPHERE - 44,1 4,7 & =167,3 643 # «123,2 6.8

PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE
(mb) DISTRIBUTION (%) {(watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE 1
Mean Std. Mean Std. Mean Std. Mean
Dav, Dev, Dev.
100 —wmn weme ® - ¥ e e -t #*
.0 S B ol @ =545 R
200 - - - * - “ - - - »
1.5 e @ o7 w =-15.8 9 @
100 -——— ea——- @ mmmme - - mmme  #
6.2 Seb # o7 B =264 2.7 #
400 I [ —omm- 8 PR cmae- W
2240 S5.4 @ T «38,7 4o @
500 - - R .~ —emme
2444 3.5 o 2.1 @ -40.,5 3.2
6«00 - - - "y - o - - - “
1648 3.4 3.5 = =?5,8 3.8 @
700 P LT TR 4 ———— - ————— &
Gl 3.3 # “ - 3.4 #
A00 el SRR L2 o e 3
4.7 2.5 ¢ Y- ~1248 2.6 @
900 - " ne—— ~emne  # - -
7.2 5.3 2 @ =100 13 #
1000 - “emw. & —sw- @ - LY
CLEAR 8,0 be3d @ «0 . # ~441 ol w
10l1e - - mewe- ————— - ,————— @
& * %*
; R * @ “
TOTAL TROPOSPHERE @ 62,7 6,7 & =197,1 Sell # w3444

.

Average radiative convergence profiles and cloud top pressure distribu-
tion for the northern sector of the GATE B-scale array for Septenber

2, 1974 (Julian Day 245). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northern sector of the GATE B-scale array for September
3, 1974 (Julian Uay 246). Standard deviations represent the vari-
ibility in space of the 24 hour means from one 1/2 dugree latitude by
1/2 degree longitude area to another.
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PRESSURE CLOUD TOP RADTATIVE CONVERGENCE (+) / DIVERGENCE (--)

{mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE . TOTAL
Mean Std. Mean Std. Mean Std. Mean
Dev. Dev. Dev.
——— —enew @ cmmme e . 8  emese meanw ° -—————
100 1.6 Ce @ 3.6 l.0 # 1.1 # =3.2
200 — ————— ————— ———— B P -———
9.2 8,3 # T.7 3.1 # 3.3 ~10.8
300 ——— c——— @ —ame- m———— ® c————— am———
8.7 2T & 10,6 leo @ 240 A =~16.2
400 ———- ———— P —m———— @ ————— @ -———
749 2.3 @ 10,1 el @ 3,6 ~16.3
500 - - - - ————— m———— ———
T.5 3.1 ® 9.7 2.6 3,5 # “17.2
600 - ca—en @ cemwa ————— @ O —————
8,8 3.4 B.A 2.7 3.2 # -17.2
700 ———— CT Y T ) —ewen mmma- @ - L -—————
12,7 3,8 = 4,3 3.3 = 3.0 « -19,3
800 emee - # ————— camee & e 1 ———-
10,6 2.5 5.6 2.7 » 2.6 @ =lb.4
Q00 - —a—— # —————— ———— @ [
11.9 3.8 = 3.5 2¢3 @ 2.1 @
000 — ——n—— cm—— —m——— # ————— ¥
éLEAR 2142 9.1 @ ol . “ 1w
1012 ——— ———— ———— cemmm @ emeee  memee= o
- ) )
® “ *
TOTAL TROPOSPHERE # 68,0 12,5 @ =196,0 10.1 # ~128,0 4,5

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northern sector of the GATE B-scale array tor September

4, 1974 (Julian Day ¢47)}. Standard deviations represent the vari-
ability in space ot the 24 hour means trom one 1/2 degree Tatitude by
1/¢ degree lonyitude area tu another.

PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (4) / DIVERGENCE (-)
{mb) DISTRIBUTION (7) (watts per square meter per layer, 4p)
SHORTWAVL TLONGWAVE TOTAL
Mean Std. Mean Std. Mean Sud. Mean  Std.
Dev. Dev. Dev. Dev.
100 owea PR - awne W - maw PR —————
26,0 14,9 « 11,0 0.8 @ =17.8 g.7 » BT P45
200 - ® g [ R ——amw # Py -
2442 b4 13,3 4,9 » 2441 4.8 # =1047 2.6
300 - @ ————— ———— 3 —————— P - -
12.8 4 4.5 4e00 @ ~21.7 443 @ =1742 2e6
400 cmon * ———— ———— - ————— # ————— - -
1040 ® 1.9 2,6 @ =19,3 3.9 & =17.4 3.0
500 -——— © - - Lt T T o ———— -
9.0 » 1.3 2.1 =19.1 bebb @ ~17.,8 3.8
A00 - L] _———— ——em- @ - e - - -
Tt #® 10 1.8 # =15.,2 447 @ =14,2 3.5
700 - # [yun e cmmmn @ cmowa ——mrem  # - m—————
5.7 * o7 1.3 ~13.0 3.5 =« ~12.4 2.6
ROO - ™ _———— cwmmmm '3 - - —n “ - - -
3.7 # .4 9 @ =10.0 1.9 = -9.6 1.5
Qp0 - ) —————— - * ~=--- .~ L] - -
1.7 * ol n3 * =bhed ln3 % “Be2 1.2
ésggn -T-g : _-_-6 ----a o --3-5 ----T 3 ----; cma-
. . @ - “ =3, .
1012 ———— % ammeme - 8 manll L S-S I
* @ u
. * @ »
TOTAL TRNOPOSPHERE @ 34,2 Te9 # =150,5 14.7 # «1]16,3 9,2

Average radiative convergence profiles and cloud top pressure distribu-
tion tor the Northern sector of the GATE B-scale array for September

5, 1974 (Julian Day 248). Standard deviations represent the vari-
ability in space ot the 24 hour weans trom one 1/2 degree latitude by
1/2 degree longitude area to another.

PRESSURFE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)

(mb) *DISTRIBUTION (%) (wvatts per square metor per layer, Ap)
SHORTWAVE LONGHAVE TOTAL ~
Mean Std, Mean Std. Mean Mean s, :
Dev. Dev. Dev.
100 - - # ————— P m—n— @ - -
o0 « 1 ® 2.8 0 # ~54R “ =31 W0
2nn - ma—— & P _————— & ~emnw * ——————— -
«B ls1 @ 5.5 W2 ® ~15.4 bl =~10.0 ol
300 —————— ——— # ———— ———— ,———— 3 ———— cmew—
1.2 le2 @ 10.8 2 @ =2345 “ ~1247 ' 6
400 - ————— —m——- cewm- & - L - - -
247 2a1 # 11.8 b @ -25.8 o -l4,0 1.1
8500 —- Sea—-  # - _—m——- # - - * - - ;
6.7 2.6 * 12.“ q6 @ -3101 # '1901 106 '
600 ——— - ————— ———— & ® - -
1l.l 3,2 11,1 le2 @ # =21.8 1.3
700 ——— .——— # w——— ———— & M ——— ——— |
13.4 4,3 @ 9.5 o7 @ * 2442 1.8 :
ano -———— ————— ——— P @ ~am—— “eem- l
22.0 3,9 ¢ 8,7 1.2 # ® =-19.2 2.1
900 gt ——— # e ————— # ® ——— ———— j
16,3 3.2 ¢ 6,1 1e7 » “ 5.3 1.5 i
1n00 - ———— - ———— # .- -
CLEAR 25,7 12,1 » o3 2 ® # =35 ol
In12 ——— cmen- ceomw ——m——— - - -
& a » 1
@ M 3
TOTAL TROPOSPHERE # 78,6 2.2 # =211.5 2¢5 # =132.9 21

Average radiative convergence profiles and cloud top pressure distribu-
t<n for the Northern sector of the GATE B-scale array for September ?
974 (Julian Day 249). Standard deviations represent the vari- i
11ity in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
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RE CLOUD TOP

r — ) e

(+) / DIVERGENCE {-)

PRESSU RADIATIVE CONVERGENCE
by ) DLSTRIBUTION (%) (watis per square meter per layer, Ap)
SHORTWAVE LONGHAVE TOTAL
Mean Sed. Mean Std Mean Sud. Mean
Dev. Dev Bev.
100 - - . @ - ———— @ - - - - * - .
3 o8 2.8 ol @ 640 NC I -3.1
200 - - - * - - - 3t o - [ ® -
2.0 2,3 5.7 2 @ -15.9 9 @ ~10.2
300 -————— —m—— @ ————— ————— & ————— ——— ————
3,5 2,3 @ 11.3 «3 -2449 1o3 # ~13.6
400 o wom— -—————- ———— @ "o - - # Py
6.9 S.,4 “ 12.3 3 A =281 3.0 # -15,7
500 ——— ——— ————— ————— ——— ———— B —————
19.9 Te9 @ 13,4 1.6 & ~4041 S5 # 2647
600 ———— e ———— ——— B - ———— # ————
19.3 5.3 # 12.0 le3 @ -325 3,7 # =205
700 - .- @ ———— - & - - P £ - -
14.5 2.3 # B.4 1s5 @ «2541 5.7 & =16,7
800 ——— - - L) - ————— - - * -
15.5 5.0 # 641 1.8 = =18.3 S5.7 # =12.1
G900 - - # - - * —-——- - #“ -
1242 6.6 ¢ 3.6 le6 # =940 le4 @ =543
1000 - - - e _—amew & - ————— W -
CLEAR 5.9 Tel # ol P «3.9 1 @ -3,8
1012 - - - * - - - 1) - .- - - & - -
* L] +#
* * *

TOTAL TROPOSPHERE " 75.7 3,1 # *=203.7 6s1 # =128,0
Average.radiative convergence profiles and cloud top pressure distribu-
tion for the Northern sector of the GATE B-scale array for September
7, 1974 (Julian Day 25U). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 aegree longitude area to another.

PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (4) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGUAVE _ TOTAL
Mean Std. Mean Std. Mean Std. Mean
Dev. Dev. Dev.
100 - - - s - - - - L4 - - e w -
5.9 4 1 v 3.8 6 @ =8, .8 @ =445
200 - ————— - —————- & - coamw -
19.7 3,5 @ 1040 2.8 & ~23.3 3.5 & ~13.4
300 - —-———— - —————- - cmmm= & —ruon
17.3 3.7 # 11,6 1.5 # -29.6 2.4 # ~1840
400 ———— cm———— ———— ——m——— # —— ————— & e
17,9 5.5 # 9.3 PR -29.2 5.5 @& =-19.9
S00 - mmme-  # ————- _———— ————— ———— & o ——
17.0 401 ® 8.4 4.0 # -28,.1 4o8 @ =-19,7
&00 - - L -——— ————- & - - -3 - -
12.7 5,0 # 4.6 o0 @ =-18,5 5.5 # -13.9
700 - o~ # - - # - - - .- &* -
5.6 3.9 o 1.5 1.9 # ~11.9 4e1 @ =10.5
800 - - - L] - - - ° m————— - * -
2.4 2.8 A 04 b7 ° '9.,. 107 e 8,7
300 - ————— @ ————— ———— & weme R ————
1.1 2.0 = . 2 ~A,1 7@ -840
éonn ——— ——— & cmman ———— ————— ——— @ o
LEAR ) 1,9 =« o0 o0 ® =441 o0 ® =4al
1012 ———— wm—aw- @ e PR - - B -
* “ *
Ll #* #
* L4 *»

TOTAL TROPOSPHERE 49,6 Yel =170,2 119 w1206 15,9
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northern sector of the GATE B-scale array for September
8, 1974 (Julian Day 251). Standard deviations represent the vari-
anility in space of the 24 hour means from one 1/2 degree latitude by
1/¢ degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERCGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGNAVE TOTAL
Mean Std. Mean Std. Mcan Std. Mean Std.
Dav. Dev. Dev. Dev.
100 - - - [ - s i o - ® - " n v - d -~ -
3,3 3.3 3.4 1.3 # “Teb 1ed # =345 ol
200 - - - * - ———— . & - ————- @ cwm— - -
13.6 S5.2 # 8,8 2e3 @ =20.5 2.0 # «11,.8 l.2
300 -~ —————— # - e ————— i - ————— - -
2740 10,2 # 11.4 1.9 ¢ «36e¢4 5.6 @ ~25.0 5.3
400 ——— - @ -————— ——— & —————— ———— B r————— —————
19,9 S.4 ¢ 9,9 2e5 #® =31.5 5.8 ¢ -21.7 3.8
500 - m————— [ —————# e ———- ——— 8 cmm—— -
1344 4,5 = G40 3.6 @ 2443 6.8 @ -15.3 4ol
600 - —m——— - ———— - [ - - -
11.8 5,8 6.8 3,7 #  =18,2 5.8 % =11,4 3.1
700 _———— —rmm-  # ————— ——m— @ ————— PR ————— —m———
Teb 5.3 # 4.2 2.9 @ =13,.5% 37 # ~943 1.8
800 ————— —m——— W ————- PRSP - ———— - - -
246 1.6 @ 1.7 1,3 # =S4 . o 7.7 1.5
900 ———— om—— @ ———— ————— ———— ———— W -————— ~———
) 9 o 5 o5 0w =843 6 # -7.8 9
1000 - - # - —aw—— - ————— ———— “m—-—
Ci EAR o1 2 # o0 0 @ bl 0 @ =441 o0
1012 ———— v——— @ PR ————— @ gy cmmm— W o m— —————
L * L
* “* o
# L d +*

TOTAL TROPOSPHERE

561

101

~173.6

=117.5

Average radiative convergence profiles and cloud top pressure distribu-

tion for the Northern sector of the GATE B-scale array for September

g, 1974 {Julian Day 252).

Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degrze lungitude area to another.
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PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Ste. Hean Std.
Dev. Dev. Dev Dev.
100 - —— 8 ———— ———— @ e ——— v .
.0 PR 2.8 ol ¥ ~5,.8 o0 @ ~da1 |
200 ———- [ ——— cmmme @ ,emm- ————— -——— ——————
3 4 @ S5t 2 @ ~15.7 Y- ~3e8 .1
300 ———— ————— B - - .- came=  # cm—a —————
3.3 2.3 % 10.8 3 # =24,6 1.2 * ~13.8 1.1
400 - .- Smm—— B - ————— - PYSpEpEPREEE - -
9,7 Tab @ 11.8 4 @ =303 4.8 @ ~l8.5 4.6
500 - wmm— #  ocacew= ——n—— # - - - ¥ eme—ww -
B.6 he8 @ 12,1 9 @ ~31.3 3:4 # 19,2 246
600 ———— ————— ——— ————— B cmmmm memoe ® ———— ———
10,4 443 * 10-7 o8B * «29.3 2:3 & =-18.5 1.9
700 -vee mm——— # - ——m—— P - . # - -
9.8 3.4 @ 9.0 le2 # =292 4.7 % =202 4.0
R00 o [ cocw= [ —wwn. PO ] - v -
12.4 5.5 # 7. 1.8 @ ~24.7 S.4 # ~1648 4.0
900 - wmam- B - “mmew W —me—- cmn - - -
16,0 5.9 » 6.5 2,1 # =14,1 3.0 @ “Tat 1.7
1000 - - o~ - * e~ - L) - - - L) Yy -
CLEAR 294 14,4 “ b Y: ® b o) @ el ~3.6 ol
1012 g R pp. o -——-- - o -— - - e o o - o -
* * ¥*
- “ ° *
TOTAL TROPOSPHERE # TTe4 3,3 # =208,5 4,9 # =131,0 3,2
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northern sector of the GATE B-scale array for September
10 1974 (Julian Day 253). Standard deviations represent the vari-
ability in space of the 24 hour means trom one 1/Z degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) . (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean std. Mean Std. Mean Std. Mean  Std.
Dev. Dev. Dev. Dev.
100 e —m——-— P - P - e W .- -
. 2.0 #* 248 -4 ® ~6.l 8 & “3.3 o6
200 ———- ——nen @ - ————— B - cnmmm W - wmm—-
3.1 4,9 & Se7 6 @ =163 2¢1 # ~1046 1.5
300 - mmam @ o [ - - Smnon - - oo
5.9 4,9 & 10.9 4 =2544 2ol ® ~14,5 2.2
400 -—— ————— 4 ———— —me—— & - cam—— # e -
7.5 5,0 # 11.7 o @ =27.9 CeT # ~16.3 2.6
500 - wma—— @ —————- —wm—— # - o —mm-- @ - -
7.8 245 ¥ 11,4 - ~?9,5 U] «18.1
600 - - * - ————— & - - - -
14.2 J.l @ 10,5 1.0 = 31,0 3.7 ~2045
700 ey - i -~ ————— .- P ] ————
15,3 2¢3 @ 9,5 1o # 2946 449 @ «20e1
R00 ppiiy e ) —nonn - B ———-a PRI comom
13.7 3.8 Bs1 1.8 = -21e7 4.9 # ~13.6
900 - - o - - o —-—-—- - - o -
14.2 4e6 @ 6.5 1,9 ~12.4 2.3 ® =-5,9
‘QQK ———— m——— W ————- ————— 8 - PR n———
CLEAR 18,0 11,2 L . ol A EL XYY . & -3,7
1012 - - - # -————— P —-————— PR - -
- # L2
* » #*
TOTAL TROPOSPHERE L 7744 | 4,9 # =204,0 1043 ®# =126,7 5.8
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northern sector of the GATE B-scale array for September
11 1974 (Julian Day 254). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/¢ degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
' SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std
Nev, Dev. Dev, Dev
100 - coema @ -————— m—m——— @ ————— # - -
200 o2 G300 Ll sy S e .
200 L3l ol LS Sl Lalos ohes .23
0.2 2.7 # 8 N -
400 10.2 ol RS R -_3:3 e Cl1.2 LN
500 a2 S X L Sl e LS
600 -212 20l . --2:3 --313 : -_:ZE M :lf:g --l:Z
700 a2 L 52 378 AL UL N 3
800 el SR LS - SRSt T SO
900 ;;izg --E:g vt EDI 238 e ES
» .7 . -
IETTIR -IE:- b2l LB LA S AN
. # -
1612 18.2 Al _LLed 2oy et oW D32 weot!
* ° L3
& L] “
* “ »

TOTAL TRNPOSPHERE

53.6

16.8

-186,2

15,9

-132.7

Ayerage radiative convergence profiles and cloud top pressure distribu-
tion for the Northern sector of the GATE B-scale array for September

12 1974 (Julian Day z55}.

Standard deviations represent the vari-

ability in space of the 24 hour means from one 1/2 degree latitude by

/2 degree longitude area to ancther.
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PRESSURE CLOUD TOP RADIATTVE CONVERGENCE (+) / DIVERGENCE (-)

(mb) DISTRIBUTTON (%) (watts per square meter per layer, Ap)
SHORIWAVE, LONGWAVE T0TAL
Meais Std. Mean Std. Mean Std. M.-an St
Dev. Dev. Dev, lev.
100 - [Py ¥ mewme mamme ) - - ——— - - ——— -
13.7 13,4 » 5.3 3.4 1148 beb @ “beb 3.5
200 - cm—m- B - ————— .- cemme  H# meee- - -
18,9 6,9 ¢« 11,0 9 4 =2245 3.0 # wll,.5 1,9
300 - ,eem- # - - ceman ——m———— ® _———— ~r———
12.3 KPL E) 3.0 # ~24.7 4,7 @ ~15,3 2.8
4«00 - m—wn @ - c———— # o cemm- - -
9.3 3.1 # 7.0 3,2 @ =2241 S0 @ =15,1 3.1
S00 - - - - - - * - - - & .- .-
5.7 3,6 # 5.6 3.2 & =19,7 5.0 #  =l4,1 3.0
&00 - - - ) anmew - L) cCowew [ p—— * - - -
5,2 3.6 @ 3.8 2.4 ® -1840 3.6 @ ~14,.2 2.1
700 - T -——naee e ) Ly - # ————— e
¢l 3.2 @ 2.7 1.9 & =19,0 3.2 # ~16.3 1.7
A00 -—— P —mmmm meeee o cemma ————— & -———— ———
Geb 2.7 2.0 1.5 ¢ =17.1 3.7 wl5.1 2.4
900 - - m ) - - - « -o-oo - o - - -
6.7 2.9 # 1,5 led @« «ll.l 3.9 *9,5 2e6
1000 - —wam——- B cam——- ———— @ m—— ————— —mm—-—— m—————
ClLEAR 164 5e1 A ol . A ~4,1 2 @ 440 ol
1nte - - # - _—umm  # - —mmmn B -y on -
@ * *
, @ ) *
TOTAL TROPOSFHERE # 48,5 10.4 & =170,? 17,6 & «121,.7 9,1
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northern sector of the GATE B-scale array for September
13,,1974 (Julian Day 256). Standard deviations represent the vari- .
ability in space of the 24 hour means trom one 1/2 degree latitude by
1/¢ degree longitude ared to another.
PRiESSURE CLOUD T0P RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std.
Dev. Dev. Dev. Nev.
100 - —aam—- @ —oenw - @ ————— ———— W e cm=r=
9,0 9.1 @ 4,2 1.8 9.9 4ed @ 35,7 3.5
200 - -ommen W - e - ,———— - —————
18,8 8,9 + 9.8 247 =227 3,6 # ~12.,9 246
300 pupnip e—a- ————- - & - ——mmn [unal C Y
16,3 5,9 & 11.1 2.1 ~284q1 3.8 @ =17,1 3.3
400 - - & cnenw & —emew eww ® cmaew enmen
16,3 4,8 @ 8,8 o =28,3 5,4 # -19,5 3.4
800 pegiiputn coma- comn- ® [—— - - —mew
13.5 3,9 # T3 * 6.6 @ w1703 4,6
600 ot emm— @ mm——— “ —————— W [ty o
10,3 5.0 # 5.3 » 6.9 @ ~12.8 5.5
700 - ——m——— & “m—- » camen # - -
6.3 4,5 @& 3.3 L4 5.0 @ »10,9 4,2
800 - o B - - i ———o~ cmm—-
5.0 4'7 L 148 i 207 14 '9.“ 20‘
S00 - ————— # ————- o FUSREY ) —em— ————
2.8 2.7 @ .8 “ 101 @ =Tl 1.6
1n02 - Semm—— - - @ & - n——
CLEAR 1.9 4,1 @ 20 bl . 4 =400 ol
1n1le U - - ® mmww * PRPEPRPIS 3 - mwan
* & o
L] * L]
TOTAL TROPOSPHERE “ 5244 117 # =169,1 18,0 & =116,7 13,4
Average radiative convergence profiles and cioud top pressure distribu-
tion for the Northern sector of the GATE B-scale array for September
14, 1974 (Julian Day 257). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD 'TOP RADTATIVE CONVERGENCE  (+) / DIVERGENCE (~)
(mb) DISTRIBUTLON (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean std. Mean Std. Mean Std.
Dev. Dev. Dev. Dev.
100 - 8 - ———— S ————— ———— # ———- [P
200 —ie s LA Lkt b el 2 LR
243 2,5 = Seé 1 & “l641 1.1 » =10e7 la1
300 m—— mmmae # mcee- com—— @ [Epepi ————— & ——— —————
245 1.7 o 10,8 - 2441 7T @ ~13.3 o7
400 " cmm—- # ————— ————— @ ———— ——— # camm- -
645 2,5 # 11.8 W3 & =PB,2 1ot & =l644 1,4
500 - - # ———— ————— @ P —amm-  # - -
2243 5,6 * 12,0 6 i -41,2 4,0 L -2943 3.9
600 - .- # —mm-- —cemow L LY P Cmem- o - - LY T,
17.3 S.7 o 12.0 la7 @ =311 4.8 @ -19.1 442
700 iy [ g ———— & - ————— ® ey .mom—-
11.3 3.6 @ 9.6 M- =235 2.9 -13.8 2.9
RO0 - - - * - —-—-- & .- cawm L) -m - cenew
1041 2,8 +# 7.8 9 # «18,3 3.0 # -10,5 2.5
900 -t - - ) cmena - » [y - # eecane -
14.5 4.9 d 6.1 1,7 * =1143 20 el -5,2 9
1000 - —-———— o ———— - ———— B cmewe -
CLE"R 12.8 9,5 e «3 o2 L4 «3,9 ol * “3.6 )
1012 - - - _————— o . - o -
* L) »
o © ®
TOTAL TROPOSPHERE & 78,6 1.2 o =203,8 4e6 # =125,2 4,5

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northern sector of the GATE B-scale array for September
15, 1974 {Jultian Day 258). Standard deviations represent the vari-
ability in space of the Z4 hour weans from one 1/2 degree latitude by
V/¢ degree longitude area to another.
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PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENZE
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Sed. Mean std. Mean Std. Mean Std,
Dev. Dev. Dev. Dev.
160 - mmmmm H eaam mme—- @ ————. a——— @ - - ——-———
17,1 6.1 @ 645 2.8 -14,2 3.2 # ~1e7 3.9
200 —-——— ————— 8 ———— ——m—— W@ - - ~—am—- W - .-
18,0 5.5 @ 9.3 1.9 # =21.6 2.5 # =12.3 2.1
300 ——— memam % meee- ————— ———— ————— # Ry co———
13.0 by @ 9.1 241 @ =247 3.0 @ ~15.6 J.2
400 - ——— B ———— ————— —————— - # ——a—— m————
17.7 3,3 * Te 245 ¢ «2741 4e0 b «19,3 4ot
500 ——— _————— # [ m——— ® cmmmn » cnma= R
1542 ] 7.3 2.8 = 2546 - -18,3 5.5
600 ———— - ————— ————— # ———— » ———— m————
9,5 ° 5.5 2.3 ¢ ~1640 bd =10.5 3.2
700 - L] -~ - L] - om .- * - - -
4,9 * 3.0 1.9 ~11.2 * -8,2 1.5
800 ———- » - ————— & - » - -~
3.2 g 1.8 1.7 -9,2 * T4 6
900 _——— ® ————— cm—— % - “ - - -
1.0 o 6 L9 ® -649 @ -6e3 1.1
1000 - o - -————— - - - [Rrpinind -
CLEAR «3 . & .0 o0 ® b o) ® -440 ol
1n}2 ———- m——— # ————— e - o -———— -
L] © »
o & “
TOTAL TROPOSPHERE # 50.9 8,8 # ~=160.6 9.9 # =109.7 9,7
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northern sector of the GATE B-scale array for September
16, 1974 (Julian Day 259). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std.
Dev. Dev. Dev. Dev
100 -——-— - @ PR ————— B weman ————— @ - wes—-
17.9 12,4 » 4.8 let # =155 Te3 # ~1047 6.k
200 - - * cmwo- - [ - - - L3 ——om- - -
20.6 3,5 @ 1146 2,2 @ -22.3 1e6 % ~10.7 2.7
300 - —v——— & -—m—— ————— ey ———— ———— -————
21.3 L4 11.9 2e5 # -2844 71 # ~1645 5.2
400 - * ———— ————— B - —wm——— @ - -
19,4 » 6.7 2.8 @ -28,1 8.5 @ -21.4 641
500 -——— * - m——— - P P - - -
9.2 # 3.0 2¢3 @ ~17.0 4.8 @ =14,0 2.9
600 - » - ————— - - ,———— L) - -
5.0 o 1.2 el = =116 1.9 # ~10,6 1,9
T00 - #* —m———- - - L3 - - - - o + cmw- -
2.6 b 3 al B =102 1.9 # =949 2.0
800 --- # - - - - ) - - - o - - -
1.5 4 . 2 9,3 8 9,2 9
900 - # - _—mm—- @ - - e B - -
5 b .0 I T3 led ® -T7e3 1.4
1000 ——— “ —————— ————— @ ————— ————— W cmmam emmeae
CLEAR 2.0 ® o0 «0 = ~4o0 . » 440 el
1012 - o _————— ————— —-——— RO ——— ————
* & *»
L2 * L
TOTAL TROPOSPHERE # 39.6 4e4 # =153,7 107 #  =lléel T,4
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northern sector of the GATE B-scale array for September
17, 1974 (Julian Day 260). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area tu another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) « DISTRIBUTION (%) (watts per square meter per layer, [p)
SHORTHAVE LONGWAVE TOTAL
Mean Std., Mean Std. Mean Std. Mean
Dev. Dev Dev,
100 - P —m—— mese— n E ° -
2.7 5.4 # 2.8 3 v 2a7 @ 4.3
200 - m———— B ————— ————— B ———— B ———
3,5 4,6 & 5.5 Wb 1.7 » ~10,8
300 - ————— ——— cmmen @ ,———— -
3.9 4,0 10.7 3 @ 2.0 # =13.3
400 --—- - ow - @ - - - - - ® - - - * -—'--- - -
3.7 3-“ hod 11-“ .5 hd lle o '13.7 ].5
500 - P c——e- ———— @ camma @ - .-
6.3 5,2 # 11.1 NI l.8 # 17,6 2.0
600 ——— ——— W ———— mom—— 4 ————— @ ——— -
7.7 441 @ 9,9 6 & 3.5 » =1846 3.6
700 co—- mm——— # - Y wmm-  # comm- b d
8.7 246 @ 9.2 « 7T @ 6.1 # -21.4 6.1
800 - P ———— PRpSE S P ———— -
14.9 5.0 # 9.0 1.2 ¢ 6e9 # -17.8 6,6
900 --a - - & - - - # - - ® -
16,4 4,3 @ 8,0 1.5 & 3.2 & 2.7
1000 —-aw- - # - - - - * - o L] -
CLEAR 32,2 20,7 # ob 22 ¥ 1 eutl
- -~ - * - - - - - -- - - - - - -
1012 . » “
® » s )
TOTAL TROPOSPHERE ® 7840 2,9 % =204,5 14,0 & »126,4 12,7

Average radiative convergence profiles and cloud top pressure distribu-

tion for the Northern sector of the GATE B-scale array for September

18, 1974 (Julian Day 261). Standard deviations represent the vari-

ability in space of the 24 hour means from one 1/2 degree latitude by
1/¢ degree longitude area to another.
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3.7 DATLY 24 HOUR MEANS OVER THE CENTRAL SECTOR OF THE GATE B ARRAY
The following 20 tables, on pages 111 to 117, give vertical profiles
of the daily 24 hour means of the cloud top distribution, shortwave, long-
wave and total radiative divergence. The domain is the central sector of
the GATE B array during Phase III and the vertical resolution is 100 mb.
Standard deviations represent the variability in space of the 24 hour means

from one 1/2 degree latitude by 1/2 degree longitude area to another.

PRESSURE CLrL.oun roe RADIATIVE CONVERGENCE (+) / DIVERGENCE ()

(mb) DISTRIBUTION (%) (watts per square meter per layer, Op)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. ‘lean Std.
Dev. Dev. Dev. Dev.
- - - - - - ® mmwmm 0 weamee " | meewme .y o - - w -y - - - -
100 8.6 10,0 # 3.1 2 * =10,8 5.6 : Tt 5.5
- - om - * - - - - “ - - - v - - - - - - -
200 3,0 7.1 # 644 8 : «1843 2.9 : ~lle9 244
- - .- [ - - --——- - - - - - - -
300 19.2 7,2 # 12.3 le0 # »31.0 bob : -18,7 4,0
——— wo——— W ———— ————— # cam——— m————— - -
400 22.4 Te3 * 12,7 o7 : =341 6.7 : “2le4 6,7
- cmm—— & ————— ———— camm- ———— —— m————
500 21.1 g 13.6 2,6 # =31.5 9.2 : -17.9 Tel
- ————— ———— & - - ——— ——
600 10.7 v 8.7 4.9 & =1644 Ta e -T.8 3.5
———— “ - cnm- @ [t - ca——— -
700 448 L 3.6 3.9 # =10.6 4,8 ¢ =7.0 l.6
800 --——— ° PR ————- B ———— m———— # R -
244 - 1.7 2.8 » 2.8 -7.3 1.2
900 - # o eeme- e @ ,ommm ) memew -
9 “ o7 1.7 @ lel # ~7.3 1.3
000 - - o - - - * - - [ - - - an
éLEAR .8 @ .0 10 . . chel ---Zl
1012 - : I ——— M - .
“ # @

YOTAL TROPOSPHERE # 6247 10,9 % =173.4 16,5 * =110,7 8,8

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Central sector of the GATE B-scale array for August

30, 1974 (Julian Day 242). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 ¢egree longitude area 1o another.

PRESSURE CLOUD TOP RADIATTVE CONVERCENCE (+) / DIVERGENCE (-)

(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std.
Dev. Dev. Dev. Dev.
100 - - - “ - “ - v o -———- » - - ———--
.2 bt 2.8 # =549 S S =3.1 o1
200 ——— o ————- - e——— n——— # cm——— -
1.0 ®» $.9 L -15.4 3 =9,5 «3
300 ———— “ e » m——-—— c—m— # ———— —————
1.6 * 11.0 b -23.6 11 ® -12,6 o7
400 - * ————- L] - CYRUPPREEE - -
4o2 @ 11.5 @ -2645 2.2 @ ~15,0 243
500 - * ———— o - —nwm- @ - -
B.4 - 11.4 i ~31.7 2ol ® =20.2 2.3
600 - - [ - - .- ® .- - - * - -
9.4 * 1046 1,7 =30,1 2.3 ® 19,5 1.7
700 - [ ———— —nme- @ - - » - -
11.7 o 9.3 1,7 ~31.9 3,2 =22.6 2.7
AnO -—— % - ————- * ommn e “ - -
11.8 “ T.5 2e4 @ =P640 3,5 # -18,5 2.2
900 ———— » ———— ———— & cam— —— W ———— o
16,6 » 6.0 3,0 ¢ =15,5 2.6 @ =9,5% 1.2
lngo - ® - ————— - - PRSP - - -
CLEAR 35,2 * o2 2 440 . * -3.8 o1
inl - ' - cmmm- # meeew - # - -
* “ -
» « ®
TOTAL TROPOSPHERE “ T6.4 Teé # =21046 G.1 # =134,1 3.6

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Central sector of the GATE B-scale array for August

31, 1974 (Julian Day 243). Standard deviations represent the vari-
ability in space of the 24 hour means from une 1/2 degree latitude by
1/2 degree longitude area to another.
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PRESSURE

CLOUD TOP RADTATTVE CONVERGENCE  (+) / DIVERGENCE (-)

(mb) DISTRIBUTION (%) (watts per square meter per laver, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Sud. lean Std
Dev. Dev. Dev. Dev
00 nne comae @ [ - - cmm—— W - -
! 0.0 0,0 # 2.7 0 =5.8 0w =31 ]
200 - ————— ———— ————# comm- m——— & mmea ————
ol .2 L S.4 2 ® 14,9 el A =9,5 ol
300 g wm——— e * - —ciwmem B ————— -
.3 - I 10,7 2 ® =2249 «3 ¢ =122 ol
400 - - ® - - - ® - - - I - - - -
o7 . b 11,6 2 @ -P4,3 PC I -1247 .3
500 - rma- - ————— B - ——mew - -
1.7 1.5 # 1144 5 % -27.2 12 ® =15.8 a1
600 - caman @ - cmman gt ——— ¥ conaw -
3.2 1.9 » 1042 7 @ =2R,9 1el & =18,7 o6
700 weem rmea.  # - comm-  # —mama PR | m—eee -
6.l 3.7 # 9,5 .8 & =35,1 1.0 = =2546 -]
800 - cmmew  # ——-— - .~ o mwm —mnm- -
10.9 4,1 = 8.5 9 @ =32.9 1.9 -2444 1.2
900 - ————— @ - —m———— - - —_———  eecoe -
23,R 5.5 @ 7.2 ls6 ¢ -19,8 2.1 » =12.6 1.4
1002 - m——— ® ———— w———— W - P & ———— - -
CLEAR 52.9 11,7 » 5 I S 4 -4 1 3.6 .
1012 - - - » - -———— % - - - - & - e - - -
® @ *®
o * L4
TOTAL TROPOSPHERE @ 77.8 1.6 # =215,9 1ol # «=138,2 1.2
Average radiative convergence profiles and cloud top pressure distriou-
tion for the Central sector of the GATE B-scale array for September
1, 1974 (Julian Day ¢44). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (~)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
. SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std.
100 O A A Pev. . ————— fTXL‘ # emea ETV'-
200 M2t _mE oy e LB cDIE TTEG L TET T
o0 2l L2300 0t 20w ozl TRTox o cind TR
400 1.l SO - - A S S CTF. ‘8
so0 o2 L3y 3 e e AL TR L IBh TS
B .t N R Y S
oo b 22 s w2 I e 1A 500 Gt TTES
a00 57 LAy L3y Lr e 18 3:2 » -15,3 2.4
900 223 sl LAl 15w ~15.8 29 ~13.3 2.3
1000 1.4 LR, ik e o843 1.0 » =647 1.2
?%%3“ 43 L33 Ll S L5 ol =348 T
e ¢ - . - -
. . # -
TOTAL TROPOSPHERE 3 49,1 7e3 # =166.8 740 ® =11747 9.7
Ayerage radiative convergence profiles and cloud top pressure distribu-~
;1on for the_Centra\ sector of the GATE B-scale array for September
z,.1914 (Ju11an Day 245). Standard deviations represent the vari-
ability in space ot the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) ¢ DISTRLIBUTLON (Z) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std
Doev. Dev. Dev. Dev
100 ———— wmrteae # emcees | eeea- “ ———m.  mace- # L e
) 1.8 * 3.0 ol # =642 1.0 # =341 1.0
200 ——— ————— W ————— ———— # -————— ——m—— B - -
o8 lel ® 6el o =15.6 L ek # 945 o?
300 - m———— —-———— ————— W - - & - o ———
4.8 441 » 12.1 ST ~25.6 el @ 1345 147
400 - LE T TR - YT IR o= amen  # - .- -
2T.4 9.6 @ 13,6 . # 4245 6¢3 ¥ -2849 5.6
500 - mema- @ - emman & LY g PP ) P -
2440 3,6 # 14,45 2.0 & -39,.,7 3.2 @ 25,1 3,3
600 - - & -—wm - - - * L . cmw- » - - - - -
16,3 3,5 =« 8,8 3.7 @ P46 Sel # «15,8 2.4
700 -— LT T TR - _————— B - cmae= B - - -
12.1 3.8 # 3.6 2,3 # 4,3 o =14,0 2.7
800 P ————— @ ———— w—m——— & ————— ———— ————
649 3,6 ¢ 1.0 . ® 2.7 & =~10e4 242
900 ——— cwm—— B - [ P - - ————
A,Q 1‘32 i 04 vs * . » —B.Z 9
1000 - S mm—— - - _————— - 4 - - - -
CLEAR 242 2.8 # «0 0 & . #* -441] ol
1012 ———— ————— ® ————— —m——— # ,omm- W ~———— oo
@ * “
# » *
TOTAL TROPOSPHERE » 63,1 6,7 & «195,9 5,1 # =132,8 4.4

Average radiative convergence protiles and cloud top pressure distribu-
tion for the Central sector of the GATE B-scale array for September

5, 1974 (Julian Day 246). Standard deviations represent the vari-
ibility in space of the 24 hour means from one 1/2 degree latitude by
/2 degree longitude area to another.
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PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGHAVE TOTAL
Meﬁu Std. Mean Std Mean Std [ean Std.
Dev. Dev Dev Dev.
100 - -————— W - -——— $ cemnae 0 eawe= & - -y e
187 14.5 = 5.7 3.4 o ~15%.6 Be1 @ 9,9 6.9
200 ———— ———— # ———— —a——— W g ———ma & e .
19.5 6.6 2.3 # =20, 3.0 ~1l.1 2.4
300 - - - ) - - * - .- - ® CT T -
i 10.0 2,7 » 2.6 ® -22.7 40 @ =13.4 3.7
400 - - - L] cma- L3 - - -~ L) LY LT
7.3 1,9 « 3,1 ~2046 4al @ =i2.8 3.2
500 - a8 manen # - - W o -
63 2,1 # 3.1 =-20,8 5,0 # =-13,5 3.3
600 -emo —mmew L waeene L ] - Smawe » - on oo oo -
7.0 2.2 = 3.0 « ~19,6 5S¢l @ -13.8 2.9
700 —om— amm—— ® ™ ————— —————— ———— ———
10.4 4,0 = 3.5 # 21,0 6.2 @ =15,6 3.6
800 - ememe  # - - -~ wmmmn ® - -
8.8 3,7 2.4 # =1544 446 ¥ =1241 3.2
900 - LL T I e @ - ——wm- # ———— - -
6.3 4o o 1,6 # =841 2.9 ¥ ~6 ¢4 1.9
1000 ————— wm——— % cam—-  # - - # o -
CLEAR Q.B 9.3 # ol # '309 L] “ “3.8 .
1012 . - cwmw—- POPSERNEEE ) - menme —-—— come-
L * L]
° L] L]
TOTAL TROPOSPHERE ® 6§59 13.6 % =1A8.4 21.6 # «112.5 13,2
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Central sector of the GATE B-scale array for September
4, 1974 (Julian Day 247). Standard deviations represent the vari-
ability in space of the 24 hour means frowm one 1/2 degree latitude by *
1/2 degree longitude area to another.
PRESSURE CLOUL TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE _ TOTAL
Medn std. Mean Std. Mean Srd. Mean ~ Std.
Dev. Dev. 2V, .
100 e e eeee DL Ll w0 D
200 2242 Jdel g Lk &8 g ltes ek n o fle2 3
2443 T @ 12.5 4,3 @ =24,43 4ol A =11.8 2.8
300 - - - ) e - - L) - —mw * - - .-
400 15:1 w3230 B2 RS0 fEs 603 iz 31
500 1.2 SR LA L - et LA . ) |
9.9 4,8 & 248 3,6 =« =19.5 65 o =167 446
ROO -—— - % ———- - * Tmewe " - o - -
T4l 3.9 # 1.7 2,5 ¢ =14.1 4.6 @ ~1244 3,8
T00 - mm—— - P T R - - - —cmmm—— B - —--- -
800 43 st Ll Lbloy g 33 p s 30
900 28 SR LS - St LY L LA G T SR 1
1000 .22 b L el b b L3y eSS
fhiah a8 L5 . -l .2 S LT SN |
@ ® +*
* * L2
TOTAL TROPOSPHERE * 37,1 9,3 @ =150,7 17.6 & =113.6 12.0
Average radiative convergence profiles and cloud top pressure distribu-
ticn for the Central sector of the GATE B-scale array for September
5=,]?/4 (Ju]ian Day 248). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/¢ degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (=)
(wb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE | TOTAL
Mean std. Mean Std. Mean std. Mean  Std.
NDev. Dev Dev., Dev,
100 - v # PR e @ . ————# ————— —————
2.2 3.3 @ 3,6 1.3 # 6,9 le6 @ =3,3 ]
200 -———— —o——— 8 ————— [ e ————— # - —————
443 4,3 L T2 2.1 N -16,8 1.6 R 3.6 6
300 -——— cm——— 8 c—am- [P rema. . - ————
545 5,1 1049 1.2 @ =25,1 2e4 @ 14,3 1.9
400 ——— —m——— ® -——— ————— B - —————— [P .-
6.8 5,0 10,5 2.0 @ 2741 2.6 # «1645 3.1
s00 - T - cmmm- - - e cnmem —-awn-
10.8 3.9 @ 10,2 2.9 & -31.4 1.6 # 21,2 2.1
600 - ma— @ P ——n——— & comm- cnmm- ® wema= - -
1549 2.6 # 9.3 3.5 @ =31.7 4.0 @ -22.4 2.2
700 -——— Cmmmw - anmaw & - —emmw emwe CE
16,1 bel @ 7.1 3.1 & =28,2 647 @ =21,1 3.9
A00 -moe wemm- cmoan —mman ® —amm. ewm— % - --
18.3 6-5 L4 5.7 2-9 * '20-4 5'9 * 3.3
900 - n——— -—— cvm—— & ———— ————— W ,o———
10.3 5.1 =« 3,0 2.2 @ -8,7 let # 1.2
1000 - PR - cem—— B - - ————— 8 -
CLEAR 9.2 8.0 @ ol ol @ -3.9 1 e 2
1012 ——— CT T ———— _————— B - P e 2 S v——
o ©® “*
& * *
TOTAL TROPOSPHERE # 6746 12.5 # =200.1 119 » ~132,5 2.8

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Central sector of the GATE B-scale array for September

6, 1974 (Julian Day 249).

Standara deviations represent the vari-
ability in space of the 24 hour means from one 1/ degree }atitude by
1/2 degree longitude area to another.
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PRESSURE CLOUD ToOr RADIATTVE CONVERGENCE (+) / DIVERGENCE (-~)

(mb) DISTRIBUTION (%) (watts per square meter per laver, Ap)
SHORTWAVE, LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std
Dev. Dev, Dev. Dev
100 weme emememae @  ecmes ee-e- # mecme e 4  emman ememae
-] 1.1 @ 2.8 el “ “6al 5 * -3,2 -]
200 ——— - # ———— - - - (SR #* memew  meaa
1,0 lol A 5,7 3 » 1545 P 9.9 3]
300 e crmee  # —mem- [ ] - - Cnmm= @ - -
2.9 2,3 @ 11.3 b @ =24,.5 1.3 » =13,2 1.2
400 - - - o -—mwen LY T * - - - * - . - - - -
7.8 S.4 @ 12.3 «3 # -2849 2.9 # “1645 2.7
500 -won mwm—e [Epuph cmmm covwa - # ————-- - -
18,9 7.8 = 13,3 le4 @ «39,5 Se4 @ 2643 4,2
600 ———— mn—— ® cmman ——— e Cmmm— # ——em— ———m——
21.0 4e6 @ 12.8 2.1 # «33.9 e @ =211 4.0
700 ——— cmm—— @ ———— ——— —————— m———— ® - ————
1541 2.8 o 8,7 1,8 # =25,1 6.0 @ “lbel 5.1
800 - o ——— L) - - - - - - ————- L) 5 on e ve -
14,3 5S40 @ 5.8 2e2 ® ~17a7 Se7 @ ~11.9 4ol
Sno - ————a=  # - ~mm——— @ crame  eSeeme [ -omnw e -——
11.8 Ted @ 3.3 2e1 L «%41 17 @ -5,.,8 1.2
1000 g, cmana  # cccea (U ) - - » - - -
CLEAR 6,8 6,8 ¢ ol P ) -3,9 o “ ~3.,8 o2
1012 - —————- - - # - - - # ~——an- LT,
* « L]
* * “
TOTAL TROPOSPHERE “ 76.1 beb6 ® =204,.3 Geb 4 =128,3 6.0
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Central sector of the GATE B-scale array for September
7, 1974 (Julian Day 250). Standard deviations represent the vari-
ability in space of the 24 hour weans from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENGE (=)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
. SHORTHAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std.
Dev. Dev. Dev, Dev.
100 -——- o # - —m———— & - ————— # - e - -
2.8 3.8 » 3.1 R =740 le6 # ~3.9 1.5
200 - - - @ - - # P - - * - -
12,0 9.6 @ 7.2 2e3 @ =201 3.9 ¢ ~12,9 344
300 -—— - - ————— % - Cmmm= - - -
13.6 4.6 @ 11.9 5 @ ~29,1 245 # =-1T742 243
400 ——— ewma & ——mm- cnnme B oo . -———— -
2045 5.3 & 11.9 1,9 = -34,3 5.6 # -2244 6,1
So0 e cSemmw @ —em-- PR cmene " camma crman
24,7 6,7 & 13,7 b4 # «36,.1 6.2 & 2244 445
600 - mm—- # -—- [ = - - “ .- -
13.8 S04 @ 7.5 4.0 @ -19.6 7.0 = =-12.1 4,7
700 - ———— - - ————- - - - 'S - - - -
647 5,2 @ 3.6 3.4 @ =123 5.2 # -8,7 2.3
800 - —mm—— -———— EET T TR - - & ———— -
3.2 3.5 o 1.6 2.0 # “944 1.9 @# =T47 o7
900 —— m——— @ ———— ————— ———— ————— # c—aem wmoma
1.9 246 @ 9 le3 ® =845 o6 @ “Teb 1.1
1000 - - - ————— LYy - » - - - -
CLEAR .8 1.7 .0 0 # -4l 1 @ =44l ol
1012 [ eam- @ cmm— wm——— & mmane - - [y
L # “
L # *
TOTAL TROPOSPHERE » 61,5 10,3 # =180,5 13,5 # =119,0 10,1
Average radiative convergence profiles and cloud top pressure distritu-
tion for the Central sector of the GATE B-scale array for September
8, 1?74 (dulian Day 251). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to anothér.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCHE (-)
(mb) + DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGRAVE TOTAL
Mean Std. Mean Mean Std. Mean Std
Dev. Dev Dev
100 ——— & - - &* - weme e # reae=m 0 mamws
1.8 @ 3.6 & ~64A oo .3
200 - @ mm———— memm- « - ————— —————
1449 ° 9.8 * =209 2el # 1.7
300 - # .- —mm—— 4 - ————— -
29.8 ® 12,8 » =38,5 Sed ¥ 5.1
400 Pupipu ° RPN - @ cavma rawme  # Y N
2349 ed 8.9 ¢ * «33.8 445 L4 3.9
500 - @ - —cmmm- # ceme- P ) -
1442 #* 645 # =23.48 Tes @ 5.9
600 - #* (o ST T TR cenma [CYSp T ) mma--
9.2 * 3.6 @ -14,8 S5e6 @ 3.5
700 - “ - [EPRpEpAEEE | mamm. P ) ———
4.3 # 1,8 A =11.0 2¢6 @ 1.6
800 - L] - = & - P . ew--
1.4 * o7 - =9,1 6 1.0
900 - o cwame ————— # - ————- ———
3] » o3 * “Bo8 # o7
1n02 ~——— : -.--3 - : --;-; : ----6
%%%2” --:2 ame——— @ ---:- mmm- & -..:- » ————
# @ &
. o * *
TOTAL TROPOSPHERE o 48,0 9,1 & ~171,5% 8,7 » «123,5 5.0

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Central sector of the GATE B-scale array for Seotember

Y, 1974 (Julian Day 252). Standard deviations represent the vari-
Hility in space of the 24 hour means from one 1/2 degree latitude by
/2 degree longitude area to another.
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it (REUCIENTE S RADTALIYVE

SEAGNGE vy DIVERGENE (-

PRI f
KA DISTRIBUTLON () {Wwidfty pel s iat? nuter per layer, Ap)
SHRTHAVE LOSURAVE TOTAL
e Sl Mean S, Mo St P ean R
TSN Dev, Dev, Do
1n0 - Geenw D ———— [ ) m——— ————— # cam—- “raew
e 0.0 @ 2,7 0 @ =5¢" 0. =3.1 o)
20¢C - - ° - e & .- - - @ - - e
e 9 1.2 o s ol ° =15.3 P =10.0 b
300 [P cm——— B [P R ceam. P - meem-
3. 1.5 # 10,7 o1 & =24,8 B @ 213,98 .8
“00 meww wmem- ® .swmn [ ) —moea . - L T
10,0 5,9 @ 11,6 o2 M ~30.1 4o : =-18.5 3.9
500 P coma. @ cmomo camme -~ - - m—m—-
7.9 3.1 ¢ 11.6 8 # “30.4 2.8 @ «18.9 2,2
£00 - wooaa @ - = o o o oo - » - -
.2 2.9 @ 10,1 T e =28, 1o @ «18,0 1.1
700 —-——e [P, @ - Cmm—- ® Ry - - = -
€.8 1.5 = 8,6 6 @ =2842 2.5 # “19.86 2.2
800 - PR mmeo P - .- P - -
7.9 1,7 ¢ 7.8 o6 @ =2%.9 3.0 o ~17.2 2.6
300 - am—- @ camws cocew @ creew came=  # com—- cmcae
12,9 3.6 @ 7,3 9 @ =16.4 2.1 @ «9,1 1.7
1000 - PR o [P - [ e - - ° e .-
CLEAR 416) 11,% @ . 6 1 e 4, a1 @ ~3.6 .l
1rle - Erepep—_— e cmmme O - rm—- —mmm— B - —————
° » »
L] « L]
TOTAL TROPOSPHESE » 76,2 les @ =208,] 2.3 # =131.9 2.4
Averagz radiative convergence profiles and cloud top pressure distribu-
tion tor the Central sector ot the GATE B-scale array for September
Tu 1574 (wulian Say ¢>3). Standard deviations represent the vari-
apility in space or the 24 nour means trom one 1/Z adegree latitude by
1/2 aegree longitude érea tu another.
PKEYSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(rbh) DISTRIBUT.ON (%) (watts per square meter per layer, 2p)
SHORTNAVE LONGHAVE TOTAL
Mean Std. Mean Sid. Mean Std, Mean Std.
Dev. Dev, Dev, Dev.
100 R =y o @ - - - # - - ow - 3 - - -
(5.0 6,5 2.9 ab @ LY Jeb  ® *5e4 3.
200 gy commm @ D g - W mceo - # [TV, -
Te? 5,6 & 5,8 1,0 » ~17.7 2.2 ® =11.8 1.8
ano o - L] o me - 3 LT © - » .- cmm—-
6.6 bo2 11.0 e6 & «Pb,fh 2.5 = =13,6 2ot
400 o o am.  ® —mme- m———— B —m—. —wma= @ i cmmn
7.8 4,5 @ 11,4 8 @ ~26,0 3.7 ¢ ~lec6 3.4
500 - ssmm=  # - [ ) camwe YRR Y LT,
6.2 3.0 @ 10.9 1.2 o w2602 3.1 @ =15.3 2.4
&0 - cmm—— @ - cnam= R tea—- ———— @ -———— mm—-
9.8 3o # Geb led » =2645 3.7 *l6.9 2.7
700 o - - o --om- . ® - canma * Y. - .-
10,7 3.0 »® 8.6 le6 @ -27.0 5,1 @ =18,4 4,0
RO Pl . = 3 - - - 3 - - ' - .-
12.3 343 0 .8 1.5 @ =2241 5.5 1443 4,0
900 Pyt P - PR - a S B - .-
13.6 4ol ® 6.6 2,3 @ =12.9 3,0 @ =643 1.2
éfggk EY-E -Is-; : ----Z e ) -.z.T -_--I » --5-; memn-
il e P ° @ -4, & -
1012 - o @ —eane -ow=s @ Ly .= @ ————— --.:l
* °* L
. 3 [} 14
TOTAL TROPISPHERE @ T4.9 6,6 # «}85,2 14,2 #® =120,3 9,0
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Central sector of the GATE B-scale array for September
11 1974 {Julian vay 25%4). Standarg deviations represent the vari-
ability in space ot the 24 hour means from vne 1/¢ degree latitude by
1/2 degree longitude area To another.
FRESSURE LOUD TGP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(ni) DISTRIBUTLON (%) (wiatts per square meter per layer, Ap)
SHORTWAVE LUNGWAVE TOTAL
Mean Atd, Mean 5td. Mean Std. Mean Std.
Dev. Dev. Dev. : Dev.
100 ———— fe———® - - ————— B - ———m—— # cnam- ——am-
1%.3 Y5 # 3.7 bed @ -12.6 5.1 @ 4,1 1.3
200 - CE TP @ FRpR _———— Cowe- ————- @ - -
17.3 To0 @ 10.0 2.8 # ~21e? 3.2 @ ~11.2 3.4
00 - - ® - -——--- # - - w - weaw- LY P
15.3 3.4 @ 7e2 bo2 @ =2645 KPY-I ~19,4 1.5
400 owww - @ - -—m - ® [ R, - * o= cowm-
11! 3,6 @ 5,4 3.9 o “23.4 3.6 -18,0 2.2
500 ———— Hewoa @ e —mm—— & o PR .- -
Tad 2.3 ® 4.7 3.6 =207 304 # «16,40 2.9
600 - o - ® o o - ) aoea —m-—- ® -———- -
Bed 2.3 @ 3.8 3,0 =19.0 KL =15,2 3,3
700 - rmem—e @ mme=a ccmen @ -—— .o _———m= B e o m——
Be5 2.9 3.6 2.6 @ =17.9 4ol # =14,9 4e2
ago - o m—— & cm-—-— caman = mem- O —-——— -—————
8,0 4,5 = 2.3 1.9 » ~1440 3.5 = “ll.7 3.0
900 - - - @ [P o o - S wwmo o [P e .-
567 bel @ 1.6 1.5 ¢ =841 2.1 @ ~6,7 1.2
1n00 - - .- ® o w- _cmee o - a - e L] .- LY e
CLEAR 4e5 5,2 @ ol a1 @ =440 1@ -3.9 .1
inle - o & -——-w wmmmo B Fop— PO - -
& * @
© ¢ -
TOTAL TROPCSPHERE ® 46,6 13,2 «  =167,6 13.3 » «121,0 10,2

Average radiative convergence profiles and cloud top pressure distribu-
tior for the Central sector of the GATE B-scale array for September

12 3974 (Jutian Day 255). Standard deviations represent the vari-
anility vo space ot the 24 hour means from one 1/2 degree latitude by
1/¢ degree Yongitude :rea Ly another,
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PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
{mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTHAVE VONGRAVE TOTAL
Mean Std. Mean Std. Mean std, Nean Std.
Dev. Dev. Dev Dev.
100 ——a- - # ———— e d# mven mana= @ ————— woma-
1648 16,1 * 5,2 J.4 @ =13.7 Tet @ ~8.5 445
200 —--— ————— - EET T N - . v -
1645 9.2 # 9.6 3.7 » =2143 3.8 # -11.7 1.7
300 - commn ) memee ————— B camm— ———— ———-
9.3 b4 @ 9.5 2.7 ® 4oT @ ~13,.1 2.9
400 - - B# - - -————— & S B - ar -
8.5 3,1 # 8.2 3.7 5,2 # ~13.6 2.9
S00 - LT TN - - o ] e W - -
8.8 5,2 # Ta7 47 # T«8 # 15,2 3,6
600 e “emma  ® ———— —mm——- LR 2 - LT T
8,5 4,2 # 5.8 4.5 @ he2 # ~14.3 2.3
700 - Smwm-  # s e-- —m——— - %+ m———— -
8.1 3,9 » 4.0 3.9 o 5.8 @ -15,0 2.6
BOO - womma=  # ———— - & - o a0 #* - -
9.4 4,3 # 3,0 3.5 @ 445 # ~12.4 2.2
900 - c———# ———— ———— & ,————— ® Mg g
6.2 3.4 @ 1.7 2.1 # 2,6 @ 6.8 2.1
1000 - _—m——— & - . - - #® ———— -
CLEAR 7.9 8.9 ® ol 1l @ . @ =349 .
1012 - cmew & - (RS 3 e ¥ "o —n—
* o L]
© “ )
TOTAL TROPOSPHERE L4 5448 17,3 # =169.3 23,2 ® «=114,6 10.5
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Central sector of the GATt B-scale array for September
13, 1974 (Julian Day 256). Standard deviations represent the vari-
ability in space of the ¢4 hour means from one 1/2 degree )atitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
{mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONG: TOTAL
Mean Std. Mean Std. Mean Std Mean Sed.
Dev. Dev. Dev Dev.
100 o - m——— # —omm- —————— FEpu—. r———— @ [P, [
1649 11,7 # 442 1s2 @ 14,1 fe5 @ =949 5.8
200 ———- mem—— # -~ _—————- @ - [P LY - s we
20.8 8,9 # 9.4 2.5 # =23.0 3.7 @ ~1346 25
300 Pppupiy ceawm PR, cwmmn B ccema —anoa # e -
1440 46 ® 11.3 1¢3 @ =2448 3.3 » =13.5 3,2
400 PP cnwme - cmmae # mumw. L O - cnmmwe
15.0 4,1 ¢ 9.4 2e7 -25,3 S.6 # -15,.9 4.6
500 - LLT T - cem—— # - awan  B® cwmm- -
12.1 3,9 # 8,2 3.3 @ 222 Tel =140 5.6
A0 om—- mem—— ————— -m———— - - ———m—— ———— -
B.7 3.7 5,2 2,9 ¢ ~15.8 5.5 @ ~10.6 4,9
700 - - ® - ————— 3 - cmmm- ® - -
4.7 3.2 # 245 2.0 # =124 43 @ -10.0 44,0
800 ———— m——— ———— ————— ————— ————— - -
247 2.8 # 1.0 ls1 @ ~1042 3.2 @ =9,2 3.0
and - e - ————— @ - L ] - C
2.0 2,9 b 6 @ ~Te6 149 ® ~T.2 1.7
1000 - cnemw @ ————- —wm——— @ “mama [ ———— cmm-
CLEAR 3.2 ST # .0 «0 440 sl @ -4, 0 .1
inle P LT e I oo mmem= B —m—- - o=
* * °+
L. k. #*
TOTAL TROPOSPHERE * 51.5 9,3 # =159,5 19¢5 ® «108,0 16,9
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Central sector of the GATE B-scale array for September
14, 1974 (Julian Day 257). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) * DISTRIBUTION (%) (watts per square meter per layer, Op)
SHORTWAVE LONGHAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std
Dev. Dev. Dev, Dev
100 i ————— ————— W [P L —mee eemas
«5 . # 0 @ =6 3 ® «3.3 “3
200 ———— ————— [ cnvma ————— # —wm—- .-
2.4 3.3 #* . A «16,0 le4 L4 =10.6 1.6
3no -———— LT TR ————— & emm Fam—— ————— -
3.1 3.7 ol @ 2444 lo7 ® «13.6 1.7
400 —m—— - # ————— - ————— ————— —————
448 3.6 # 2 @ 2647 le6 @ ~14,9 1.6
500 - room. W [ cowmn ——em- “mm— P
1247 6.9 # 5 34,2 S5e7 @ -21,9 Seé
600 emam cmman  # YT TS S LT —amne B PP .o ww-
1744 5.2 # le3 # =33.6 4e2 @ “21.7 3.4
700 - L Y oupupE —meew % - L cnm—- -
13,8 4,1 @ A =279 43 @ =]18.4 440
BR00 - wem—— # wmmae - - B - e ——-
12.7 3,7 @ lel @ =213 3.8 @ ~13.4 3.5
900 iy wm———— ———— W [ Yt PR § ———- -
19.% Tel b4 1,3 # =119 149 @ =5.6 1.6
}082 - ma—- mm——— -———-- - -~ - -
CLEAR 13,1 6,1 @ . ol @ «3.9 ] @ 3.6 ol
1012 ———— m——— W ————— m———— # .- Cmm- Py -
* “* *
« ® 3
#* L. #

TO*AL TROPOSPHERE

79.1

=206.0

6.3

“126,9

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Central sector of the GATE B-scale array for September

15, 1974 (Jdulian Day 258).

ility in space of the 24 hour means from one 1/2 degree latitude by

Standard deviations represent the vari-

;2 degree longitude area to another.




PRESSURE CLOUD 10P
(mb) DYSTRITUTION (%)

VERGENCE ()
jayer, Ap)

[C A

sqnare melsr e

SHORTHAY. Lk WAVE TOTAL

Moun std. Mean sed. Heean Sud. HMean Std.

Duv. Dev. Dev. Dev.

100 - aman o oy # - o oo s - PR ¥ " - -
14.6 5.7 5.6 2.2 @ =-1247 2¢9 @ -Tal 2y

200 - CY T PP, cuwen PopRpe I 1 - PHPPRPSEEE ) - weow
23.8 T3 # 10,1 2.5 % ~24404 3.3 @ =142 2,5

300 ——w - W - cmmma @ mewwo mme & - -
19.6 5.6 # 107 dal @ ~28a41 3,9 @ *17.5 3,5

400 P omme @ - wawman camow —————— -——— [y
17.1 42 @ T8 2.9 & =258 bel @ =17.,9 bob

500 ———- - ———— & - e - - ————— # - ——————
12.0 4.2 8 5.9 KPE- T «20.6 4.9 & wl4,.8 4.8
600 ——— [ ———— wemes  ® [ o~ & - -
. 7.3 3.5 ¢« 3.0 2.7 & “13,5 KPL =1065 3.1
700 c—— cm——— # ————— e # comne ————— & ———— —————
3.7 2.8 = 1ol lew ¥ =10.9 2,1 # -3,3 2.0
800 ———— cmmon  # me - Cmmee [ ——mme - - -
1.7 1.5 5 B =8oG 09 & ~8eb4 ;)
900 - —cane PPN S & e PO - - -
W2 3 % o1 a3 ® =73 <7 ® =Tl .9
1000 - Gwmow o v o P o e & - oo
CLEAR a0 PR <0 0 @ =440 L 440 .0
in12 - e W wooe wemme @ e —-w cmam= B - [P

@ w &
® @ 5

TOTAL TROPOSPHERE L) 65,9 Te9 & =i%8,9 5.6 # wlllel 8,5

Average raciative convergence profil wud ton pressure 2istribu-

tion for the Central seitoer of 1ie arvay fov September

Yo, 1974 (Juiian bey £59). Standara deviations represent the vari- v
ablility in space of the Z3 hour crom vite 1/4 degree latitude by

1/2 degree longituce ares to another.

IF

PRESSURE CROLD TOP RADTATIVE COHNVER «+) / DIVERGENCE (-)
(mb) DISTRIEUTION (%) . s per sguare wmeter per layer, Ap)
LONCUAVE

TOTAL

Mean Sid. Fean Std. Mean Std.
Nev, Dev, Dev.
100 - . PR - @ 5 n ot - R o o -
10,0 10,8 .2 Tal % =107 5.7 o «645 -
200 e cmmm— & - wweeme R [P, woame @ - —em——
18,7 6.9 @ 10.8 3.0 @ -22:% 2.9 @ wlle? 2.0
300 - memea ¥ Smmm mamm= & [P, Emmm- - -
171 5.9 = 11.2 1.8 = =279 5.2 @ «16.8 4,1
400 ang e ez @ o5 esmmE e o & @ © @ e em ¥  om -
: 5,9 0l 3.é = =27t > -
500 15:8 LS LB ke Rme S ) nlnes 38
£00 12e ee2td 3 o522 wesis »  a2323 eelis & ailed L2sl
10.9 5,6 @ 4a1 3,7 = =18e7 5.9 @ =14,.6 3.9
700 _gm; aw;.— @ [P [ Smeme Cawne ® 0 o v o —erm-
o 3,9 @ 2.2 2ol & =1b,? PE-I - .
800 - - - @ oaneme e 3 0 3 ni-xﬁ p_g-- @ ulllf --E-f
500 el LE0n o LR ke b 220 zht R
1009, -%:3 L5355 SR -SSR 3 b
L 2.4 3,5 w o e =40 -
1612 Jeed w22 houllil weotd §LnEsl sl ..l
@ ® »
. & A L
TOTAL TROPOSPHERE & &bt 1le? @& wi&T,.7 147 % =119,8 8,3

Everage raciative corvergence profiles and cloud top pressure distribu-
tion for tre Central sector of the GATE K-scsie array for September

17, 1974 {Juiian Day 200, Standavd deviations represent the vari-
ebitity in space of the 74 pour s irom one 1,2 degree latitude by
172 degree longitude ares tu oanuther.

PRESSURE CLOuR rop RADIATIVE CONVERGE (+) / DIVERGENCE (-)

(mb) DISTRIBUTION (%) (eatts per sguare weter per layer, Ap)
; AL TOTAL
Mean Sud Std. Mean Std.
v, Dev. Dev. Dev,
100 - - = I [ PR 2 - o - ae [P @ -~ - - -
1ol .1 2.8 e % 6ol led # =36 1.4
200 T Cawaw - - e 3 2 & LT E [ € - -
1.8 2,7 ¥ S5 R =15,.7 1.0 =# =1043 8
300 - anmom @ - wmmwe U e mm—— - - -
2.8 2,1 # 10.8 PR =240 1.1 @ «13.2 1.0
400 - - o er o m L] o e oo o ae o0 o cn = - e - O - * - - -
3.2 1.9 = 1166 P =2565 1.2 # -13,9 1.0
500 - o & - [ @ o e e S amen o - - -
5,9 3.9 » 1la% b @ =29,8 20 @ ~18,0 2.1
600 - e B cowme memme B e wa = cmmm= @ com-- .-
9,8 3,5 @ 10.4 b e =30,5 2.2 @ “20.5 2.1
700 mmea womwea  # - - = @ = s v - * - -
1246 3.5 # S,7 a1 ¢ =331 4e5 8 =23.3 4.5
800 - Cwewn— - ] » = - Comon - -
25,0 T49 = 10,2 2,1 @ =28.7 46 @ “1845 4,6
900 - womow @ PRSP - - 0 @ 025 am Comme  # - m—on=
20,7 5,0 @ To3 1.9 # =11e6 2e4 @ =453 2.5
1000 -y G comm- womn @ camaw R m—— -
CLEAR 1751 l6.2 » 3 bl & 38 ol ® ~3.5 ol
1nl2 - cama. D - [P - ————— B .- -
o B o
@ @ @
TOTAL TROPUSPHERE @ B0 boz & =20%9.0 8.2 # =129,0 8,5

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Central sector ot the GAID B-scale array for Septenber

16, 974 (Julian bay zblj. tandard deviations represent the vari-
atil-ty in <pace of the z4 nour means trom one 1/2 degree latitude by
V.2 degree longitude grea to ancther.
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3.8 DAILY 24 HOUR MEANS OVER THE SOUTHERN SECTOR OF THE GATE B ARRAY
The following 20 tables, on pages 118 to 124, give vertical profiles
of the daily 24 hour means of the cloud top distribution, shortwave, long-
wave and total radiative divergence. The domain is the southern sector of
the GATE B array during Phase III and the vertical resolution is 100 mb.
Standard deviations represent the variability in space of the 24 hour means

from one 1/2 degree latitude by 1/2 degree longitude area to another.

PRESSURE CLOUD TOP RADTATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE. LONGWAVE TOTAIL
Mean Std. Mean Mean Mean Std.
. Nev. Dev,
100 - - & —————— # emmma @ o -
2.2 2.5 ¢ 3.2 “ 6ol @ =346 140
200 - vmm—— #  mme—— « ———— ) - .- -
9.7 T.6 646 b =194?7 * ~12.6 2.3
300 -a—— momme c—oaaw o - # —mwmn LT
30,3 10,5 « 13.8 # =38,3 # =24.5 4.9
400 ———- comm- ———- @ ——me- @ - -
28,3 6,0 « 12.8 @ -38.8 # =26,0 5.6
500 - P - o - * - -
1741 8.0 ¢ 9.6 ® =26.7 » ~l6e7 6.5
600 - - - - o - o - ® -~ a = -
Be0 5,5 ¢ S5 @ =13.2 » “Te? 1.7
700 - cam—- @ i & ~———- # - - -
Py 3.8 2.3 b =9,7 4 Tt 1.4
800 c——— .———— # —me——- @ ,———— “ —— ————
lel o1 & .6 “ ~HeR . 4 ~8,2 1.5
ano - P ) - % - R yepemipey -
o1 3 o1 * ~8,9 - -H.8 b
1000 - coamee  # o= '} —n—w L o .o re -
CLEAR o0 0 o 0 # =447 . bl ~4e2 o0
1n12 - e @ - P ————— - 8 - ——a——
° L “
L) * *
TOTAL TRNPOSPHERE “ 5444 10,6 # =174,1 9.8 # «]19,6 5.5
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southern sector of the GATE B-scale array for August
3u, 1974 (Julian Day 242). Standard deviations represent the vari-
ability in space of the 24 hour means trom one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (4) / DIVERGENCE (=)
(mb) . DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGVAVE TOTAL
Mean std. Mean “std. Mean sed. Mean Std
Dev. Dev., Dev. Dev.
100 —am—— B _———— - B c—am- ————— # - —————
b @ 2.9 2 ® =640 2 ® ~3,1 ol
200 wmm—— @ wamam ememe ® ————e ————— e ——————
2,9 6.3 L5 # =1547 1.3 & ~94 b
300 —————® cumm= ————— R ————— & - -
3,0 11,0 b @ ~24,1 1e3 # ~13,.1 1.1
400 —— ————— c———— - .- ———— ——
2,7 & 11.2 «8 @ =265 163 @ =15,3 1.7
S00 Ammee [y camwee & [Fpynpeg ——men B .o m o
3.4 @ 11,1 let # =30.7 2e2 ® =19,6 246
600 cmm—— # g ————- ® ———— ———— W e ma——-
2.8 ¢ 1043 1.9 @ =100 2.5 @ -19,6 1.8
700 - L] - Y ) —mema - * - -
4,8 @ 8,9 2,1 ¢ =314 3.6 ¢ =224 2.7
800 ———— ———— ———— W ————— ———— B oo cm———
3.6 & 6.9 2.7 2544 3.5 # -18,4 2.0
900 ———— @ w——m—e  eese= ® ————— ————— @ e m————-
5 # 547 3.4 # =15.2 3.1 @ 9,5 144
1000 v @ - —m—— 8 wmmme  mmee= * ————— -
CLEAR 10,2 # Y 2 @ LY 1w -3.8 ol
1012 e ————— ————— # oo P ) .- -
* ® #
@ “ @
TOTAL TROPOSPHERE # T4.7 9.4 ¢ =208,9 663 # 134,72 4,4

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southern sector of the GATE B-scale array ftor August
31, 1974 (Julian Day 243). Standard deviations represent the vari-
‘lity in space of the 24 nhour means from one 1/2 degree latitude by
2 degree longitude area to another.



PRESSURE
) D

(b

CLOUD TOP
LSTRIBUTION (%)

RADIATIVE

CONVERGENCE  (+)  /  DIVERGENCE (=)

(watts per square weter per layer, Ap)
q

SHURTUATE ORGHAVE T0TAL
Mean htd. Mean St Mezn sed. Mean Sud
Dev. Dev Dev Dev.
100 o bt mim ———— ® emaam memme ES - U 3 —————— —————
] .0 @ 2eT b ~5eA 0w =3,1 .0
200 caen - ——— o W - - ———— W --————— e
ol ° # Set -1 @ “149{; 3 & -9.5 .l
300 -ooreim e @ -~ O cmamam cmmam  # - - -
b 1.0 * 16,7 P4 # =23,0 a5 & =12,3 o
400 - —wa—- ® - o 00 - # - 0 on - & - -
led Le L 11.6 2 # =2447 1.1 @ -13.1 .9
S00 - - - & pr—— - # - - - o - o .-
3.1 2.0 # 1l.4 - =28,2 1ot # =1647 1.4
600 ———— - ® ———— [P [ - # ————— cacae
50 3.2 = 10,3 Y- «29,6 1o @ =1943 1.0
700 - s - o - - & o=@ P & o e - # - -
Tel 3.9 ¢ 9.2 5= «34,43 le2 # =25,1 .9
800 ——— Cmeoa @ ey Cmmme @ PR Crwm= 4 - -
1161 2e9 # 8,5 29 & =31.4 2.9 -22.9 2,2
900 -~ @ 0 o “ - - P @ @ o . m -y~ L) - - .-
217 .1 @ Te6 1.6 = =]15,1} 2.2 ¥ =115 1.4
1002 - R o~ - P - Cmmm Y - - _—me
CLEAR 49,5 16.5 @ B a1l @ LR - » =3,6 3
itn12 - m W g [ - PR cmum -
® @ ®
“ o *
TOTAL TROPISPHERE @ 7769 1,5 & =2154% 2.0 o =137,2 1.5
Average radiative convergence profiltes and cloud top pressure distribu-
~ion for the Southern sector ui the GATE D-scale array for September
1, 1974 (Guiian Day 244). Standard deviations represent the vari-
ability in space of the 4 hour acans from one 1/¢ degree l1atitude by v
1/2 degree longitude area o enother.
PRESSURE CLOuUER Top RADIATIVE CONVERG i (+#) [/ DIVERGENCE (-)
(mb) DISTEIBUYTION (%) {walts per square mweter per layer, Ap)
TAVE LONGWAVE TOTAL
Mean Std. Mear Std Mean std. Mean T sid
Nev. Vev, Dev, Dev.
100 - i o L —— * - - [P % - ————— [ [ryep—— -t -
154 659 @ 6ok 1.6 2 =13.9 1.8 ¢ wleb 3.8
200 - P o cmmmw B e - Y comen cemme
230 5,7 # 11.6 2.3 ¢ =23.6 2.7 # =12.6 2.2
300 g i wmeen anace mmmn & = o o 2 P - -
18.8 10,2 » S0 2.2 ¢ ~2763 Te2 @ -18,2 6,8
400 - [P % - —mm e ) [ yr . - @ - - -
108 5,3 @ 6.2 2,2 @ =2103 3e6 @ =]15,.1 4.4
500 - - s e & - - o b o 00 % e - - ® - -
547 27 @ 448 2.4 @ =16.R 3.2 # =119 1.9
600 -y memmeo 3 ———-— Cmm—— 3 - emme @ o o 0w on -
5.3 1.8 = 3,5 1.9 =15,.4 3.3 # =118 2.0
700 o o e 0 en O3 ¥ o os om0 @ w ma - % 0 o - - O m o - % [P e
447 2.0 @ 2.5 1.8 @ 18,1 4o # 2.7 2.8
800 - o 4 o o » = Cwmew  # - momm- PRpup. LT
541 3.7 @ 1.9 1.8 = =1301 3.5 @ -112 2.1
900 -k [ 3 e cmoaa & [P —mmme ——— ———
645 6,2 = 1o le?7 8.7 1el ® ~6.8 1.4
1000 . Y o e camm= @ e PRt ————e [Pt
CLEAR 3.4 L2 R4 o0 -0 & =309 el # =3.9 o2
inl2 - mm—w meaon mewee & o o e camww O - m -
* & *
® * *
TOTAL TROPOSPHERE 3 6.7 7.8 & =188,5 7.1 # =111.8 T.6
Average rediative convergence profiles and cloud top pressure distribu-
tion tor the Southern sector of the GATL B-scale array for September
2, 1974 {Ludien Day 245). Standard deviations represent the vari-
ab:Vity in space ol the 24 hour wcans from one 1/¢ degrev Tatitude by
172 degree tongitude ared tu anvther.
PRESSURE FILOUI) TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (~)
(wb) DISTRIBUTION (%) warts per square meter per layer, Ap)
LONGWAVE TOTAL
Mean Sed. Mean Srd. Mean T 7 $ed. Mean  Std.
Dav. ev Dev. Dev.
100 —— @ - [ c——— e & cemam- [
boT @ 3o ol 7,48 [ =445
cilr d o aloy SRR T ow T TR
300 N A 1.
“00 DR N-- E £L ed o ¥
500 w20 A2 ety ¥l S r sy 53
b6 @ 4,6 2el @ =38,7 . =24,
600 eant® o L1228 JLaloo 3l S-S 6.
2.8 @ 10.2 2:5 @ =25, 8 4,8 # -
700 --nes 4 ameea comam B wmeoew ——— # -l?:f --3:2
3.8 =+ Se6 2.8 @« - 1 . " -
800 epio oo LRDop il el Ef
G0 @ 6 2 % - . ® =8,6
900 et v G220 220 ciler 8.0 30 88 L3
d.6 @ 0 ® M ) =646
1009 -l Lt bl Sl bl st e
N Le @ 0 0 @ by . - .
1512 il SSLE R camid 8 22220 byt Ll
-2 & »
L % #
TOTAL TROPOSPHERE ® 57,8 6,2 ® ®}93,1 609 # =125,.3 7.4

hverage radiative ccnvergence profiles and cloud top pressure distribu-

tior for the Southern sector of the GAIE B-scale array for September
BE ( Standard deviations represent the vari-
ability in space of the 24 hwour wmeans from one 1/2 degree Jatitude by

3,

1974 (Julian Day 246).

1/¢ degree loagitude area o angther,
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PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (~)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE, LONGWAVE TOTAL
Mean Std. Mean std. Mean Std. Mean Std.
Dev. Dev. Dev. bev
100 wame  meea # emmme mae—- # cmmwo ————— & - wemeaa
37.8 T4 @ 7.4 Jel & =640 4eb B =1846 __5.8
--- - - - ] - - - - L3 - - - - an - - -
200 24.3 Te2 @ 11.5 2ok : =224 440 : :10:2 ‘_2:9
100 12.7 "3 s TThls "293 » <18.9 2.5 @ -~10.3 2.8
400 cewe e # cnmag PR e - # B ————
7.A 105 # 5.1 2.2 * “14,6 2e6 : =945 246
..-; —ww- L] mm-- mmwee L] - - - oo - -
s00 47 1,7 3.6 2.2 : =12.8 3.3 : 9.2 - 2.1
,mo- - - +* cmuma P T - - ) -
600 3,9 2,1 # 2.4 1.9 @ =11,.3 3.2 : ~He9 1.8
- - - * - o - - & .- - - - -
700 4,0 2.9 ® 1.7 a7 ® ~11.2 3.3 : 3,6 1,7
- LD * - -- - - * - -y = - - - -
800 2.8 2,9 # .9 1.2 # =90 1.9 # -8,1 1.1
900 ——— ————— @ cmm—- ————— ————— ———— ——— ==
1.2 1.8 # b 7 # =540 8 ® =496 el
1000 - —mm—— - - ———— - . m---; --l
CLEAR 9 1,7 = o0 0 ® «3,9 o0 # -3 el
inle - - : P cmmew : e mwne : - - vom-
* * &
TOTAL TROPOSPHERE L 41,6 7.9 & =135,1% 10,9 =« -93,5 6.6
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southern sector of the GATE B-scale array for September
4, 1974 (Julian Day 247). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/¢ degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (=~)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGVAVE _ TOTAL
Mean Std. Mean sStd. Mean Std. Mean  Std.
Dev., Dev, Dev.
100 ———— ® ———— rammie B meeewn e ) -—————— a——
200 8.0 : 3.4 o8 : 4a1 : LRS! 3.8
100 17.3 . 849 450 # T3.1 2 -13.1 2.4
) 15.7 # 11.1 1.6 # “2.6 % <ls.a 2.2
4n0 iy ] cname —memn # P -———— -
500 16.2 : 10.0 3.5 @« 4e6 ~18,4 3.6
- " on m w o - - * L y—" ) # - L LY
600 1443 s 9.7 4.3 e 5.2 ¢ -17,3 3.5
700 11.0 : 7.8 448 : 6e0 : =11.,5 4.4
800 9.5 : 5.0 441 : 5.5 : -10.6 4.0
900 5,2 » 2.5 2.3 # “2.7 o+ TIE)3 2.0
- - P T YT Y - .- - » - - -
1000 1,8 : 1.0 1.2 : «8 : =647 .9
Leea, sz . === ---:- e o ---:-
1612 G2l v aeell -atlod S-S --.el
* +# #
. bed “ ,
TOTAL TROPOSPHERE L 59,5 1541 # =172,2 15.4 ¢ «112,8 11,3
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southern sector of the GATE B-scale array for September
5, 1974 (Julian Day 248). Standard deviations represent the vari-
ability in space of the 24 nhour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSUKE CLOUD TOP RADTATTVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE. LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std
Dev. Dev. Dev. Dev
100 mm——w emaew- # ememe- ————— B -——————— G @ e wem—-
Te7 Ho4 o 4.5 1.5 # «9.3 4ol 4 “4a9 3.3
200 c——— ————— # ————— ————— ® “m———— ————— ¥ m——— e
200 12.8 Tet : 11.1 3,3 : ~2043 3.1 : =942 1.7
aﬁo 11.8 5.8 # 10,5 2,2 & =266 3.7 2 -l6,1
c00 1041 bil " w 7.2 2.9 = 35,7 3.3 »  -l8,5
12,8 3.0 e 5.8 3.2 & =27.8 T2 w2221
600 ——— ———— B m———— ————— @ cmmmn ——————# m—aww
750 15.2 4e2 @ bes 3,3 @ =256 6ot : =211
-w oo - * . om .- - L] - - - - -
800 13.4 6,0 % 3,0 3.0 : 2044 Tek & =17.3
5 - - - - ® - - - - - - o ® -
500 10,5 7.2 : 2.3 2.9 : =134 445 : =11.0
4.3 4,2 @ ‘9 1.5 ¢ =T7.3 T % =6,3
1000 - cn——— - rwwme cowm- “——mwm -
CLEAR 1.% 2.2 @ o0 0 =440 ol # =349
1n1e - "mmm—— _-waaw —-—waw  # cnmen - : ——oww
# “
@ o “
TOTAL TROPOSPHERE L 49,8 13,0 # =1R0,4 172 4 «130,6 6.8

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southern sector of the GATE B-scale array for September

b, 1974 (Julian Day 249). Standard deviations represent the vari-

abil "ty in space of the 24 hour means from one 1/2 degree latitude by
1/: gree longitude area to another.
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)

RADTATIVE <Ob / DIVE CE (=)
(b DIS.RLSUTION (%) (watils per square weter per layer, Ap
SRORTRAVE TONCHAVE TOTAL,
Mean! Sud Mean std., Mean Sud. Mean Sed.
Dev. Dev. Dev. bev.
100 - ——— & ——— s [P [SUTPRPSI .———— ————
! s2 @ 2.7 R “%,9 ol w -3,1 !
200 - - Cmams B - womme @ ~omas c—m—— # -~ -
o4 29 L4 565 o1 ® -15%.3 e # 9.8 »3
300 - - - - * o~ ve - o - - #* o - - - »* - o -~ -
2.6 3.9 ¢ 11.0 2 ® =243 2¢1 # ~13.3 2.0
400 - LT YPRONEE ) —omon cmawa & - Cmmme - o .-
5,9 5,8 % 12.1 «3 # w278 3.5 & =159 3.2
500 - T —mow e W oo R o -
15,40 4,1 & 12,7 9 @ =36,9 3.1 ¥ 24,2 2.8
600 - Cmman W ————— —e—e @ [Rougup e W cmmm= -
18.6 5.0 # 13.4 leb6 # 34,7 2.7 ¥ -20,9 3.4
700 ar o oo o Y o orom e PR 3 - o= o o on - -
16.0 bob @ 10,3 1,8 e ~2803 5¢b @ ~18,0 4ok
ANQ PRy - # [P, momwos * PR @ g ® o o e -
1445 3,3 @ T2 2,0 # w20e3 4e8 @ ~13,1 3.0
900 ———— Smmn & —————- ————— @ nama- ,———— # ——— ————
1646 T.,2 = 4,7 2ol & =1046 le7 ® ~5,9 1.0
1000 - - L o on v o w0 mwmm— @ o e . " - - -
CLEAR 10,6 6,5 ® ol o1 ~3.9 . * =37 o2
1012 ol © - - o o m e - - & -envo oy - * ——--—o -
< & #
» % »
TOTAL TROPUSPHERE @ 79,7 2:6 #® =207.6 Seb # w]127,9 3.7
fverage radiative convergence prcofiles and cloud top pressure distribu-
ticn for the Southern sector ot the GATE G-scale array for September
7, 1974 (Julian Day 250). Standard deviations represent the vari-
ability in space of the 24 hour means trom one 1/Z2 degree latitude by !
i/¢ degree longitude area to another,
PRLSSURE GLCUD TOP RADIATIVE CONVERCENCE (+) / DIVERGENCE (=)
(mb) BISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTHAVE LORGHAVE TOTAL
Mean Sed. Mean dSed, Mean Sed. Mean Std,
Dev. Bov. Dev. Dev.,
100 - o - . # PO [ r [ - # ————— -
W& 1.3 @ 2.8 ol 4 wiol 5w ~3,3 .4
200 - o Cmm—— - o a8 - —— - - # - -~
Sl 449 @ So7 o2 & =17e2 2e0 & =11e5 1.9
ano b cmata ¥ wemm= coees §  eece ceece & memas P
9.2 3,5 = 11,3 03 @ =277 1.9 o ~16.4 1.8
400 .- = e » - [RpEpRp L3 - [, 'Y - o
1767 5.5 @ 12.4% o4 @ «34.7 4.3 @ «22,3 4,3
500 - wmwan PR ccame # PR —ammm w———— -
2244 L.2 @ 14,9 25 & 37,6 bo2 @ ~23.0 3,3
600 - ELT TR - ot e . m—om—- cmm—— % - —— -
1640 5,0 # 11,4 2,0 ® =25,3 6e2 & =13.8 48
700 P o o o v w0 % a2 .t - o > - - & o “memm o - -
10.6 37 @ To7 2etr ® =1843 4oB @ =1046 2.6
800 " o s o Yy - 0 -0 L’ ® o o o . o - - - P
6.8 2.1 @ 4o et @ «13.0 304 -8a2 1.3
300 - - & _m———n o a0 o @ - O gy e % .- -
T3 5.1 & 3.4 2,3 @ Qg f led ® =6.2 1.2
1000 [y o - L = e a0 ww Py ® - e & - - - -
CLEAR 4ol 4.5 @ S 0! ® =40 1 =39 2
1012 —-———— comme % conme —mmam 8 mmc- e # ———— ——————
@ #* L]
* < *»
TOTAL TROPOSPHERE L 76,1 4.8 ® =193.4 8ol # =119,3 5.3
Average radiative convergence profiles and cloud top pressure distribu-
tien tor the Southern sector of the GATE B-scale array for September
4, 1974 (Julian Day 251). Standard deviations represent the vari-
ability ir space of the 24 hour means from one 1/7 degree latitude by
1/¢ degree longitude area to another.
PRESSURE FLCUD TOP RADIATIVE CONVERGENCE {(+) / DIVERGENCE (~)
(mb) DISTRIBUTTION (%) (watts per squary meter per layer, Ap)
SHORTWAVE TLONGWAVE TOTAL
Mean Std. Mean Sud. Mean Std. Mean Std.
Dev. Dev. Dev. Dev,
100 - P @ o - Em———— B - —m——— # - ————
1.2 1.7 ¢ 3.4 3 @ 6.5 8 @ =340 o3
200 - fSmo—— % - cmeos - o o P ] comee -
115 Te6 @ 9,1 2.4 & =19.6 2.9 = ~10,5 1.2
300 ful Peing PREPRE o cnemn  # o ——ee— @ cnm—— .-
2002 Te5 = 12.7 1eG ® =33.2 3.5 ¢ =2045 3.2
400 -n cmmw. @ oo mmmwe @ - o - ————— - LT
257 Te3 @ 10,0 2.6 & “37a4 S8 @ -27.,5 5.2
$00 - o Cmm—n - PR o mma [EPANE 1 " on - L TP
179 5.1 # Teb 3.6 @ =79:4 B.0 @ =-21,8 5.9
&00 - T T TS cammw mwome ——wow —aman  ® e e mmw
12.7 T.0 = 4,6 3.8 @ =18.73 Tete @ =-13,7 4.8
700 - P ) - ———— & .——. S # - - N
604 4.5 2.2 2.3 & =12.4 3.6 @ =10.2 2.1
800 - P - [P ) L T ———e. @ o v ———-
3a0 2.4 & ] 9 @ =94 lel » -8,6 l.1
900 - fma—— ® - o mam—-—— & - PYSHIPIPREEE - -
tol 1.5 = . ol @ =86 - T =tied 6
1000 pupp— S @ o - cwmws - —wmma 4 - -
CLEAR o3 5 % o0 0w <4l o0 @ 4,1 .
1012 - @ a0 - - 'Y < o o @ wwmma o [ com—e oo
® ® &
* & ®
& % L]

TOTAL TROPGSPRERE

50,7

P2

=179

11e1

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southery sector of the GATE B-scale array for September

9, 1974 (Julian Day 252).

Standard deviations represent the vari-

ability in space ot the z4 hour weans from one i/¢ degree latitude by
1/¢ degree longitude area Lo another.

~128.3
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PRESSURE CLbUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE JONGWAVE TOTAL
Mean Std. Mean sed. Mean Std. Mean Sed.
Dev. Dev. Dev. Dev.
100 - —em—— # ———— ———— B —— - ————— ¥ - -
b .8 @ 2.8 2 ~6o0 3 e ~3.2 o3
200 ———— ——e—— @ ————— ———— ® ————— ———— B ————— —m—e
3.8 3,7 549 1,0 &  =16.4 1o % =10.5 .8
300 -———— ———— B ————— —m———— & - ——— R P U -
6,3 5.3 11.2 lel o =2641 2.8 ® =149 1.9
400 - - —wmm- _————— —am— & - - -
9.9 bol @ 11.3 6 @ 2.0 @ -17.8 2.4
500 - m——— ———— ———— - ® - e .-
9.5 3.3 # 10,8 1.3 # =30.5 1.8 # =19.7 2.4
600 -—— —m———— # ———— ————— # P — P - —————
10.7 2.8 # 9.0 1.6 ¢ -27.4 2.7 @ -18,3 2.1
700 ———— crm—— ————— —v——— @ —ewaw ————— & ——— -
Te7 1.5 = 7.5 1,9 = 2640 4,5 -18,5 2.9
RQO - LE T T ———— ————- em-- ————— W ,—a-- -
9.7 2.7 » 6.8 2.1 » =227 beb # =16.0 2,8
900 - ———— B - ————— B - Ly - -~
11.7 4,5 o 6.0 2e4 @ ~1444 3.2 @ ~Be4 1.4
1000 ———- “mn—— B - _————— - ———— & - -—————
CLEAR 30.3 16,1 @ S «3 @ =441 1 ® =347 Y
1012 - ————— & ——m—- cmw—- @ - ———— ————— & " - o o o
“ « #*
“ “* ®
TOTAL TROPOSPHERE * 71.9 Ted & =202,7 Bs7T # «130.8 4,7
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southern sector of the GATE B-scale array for September
10 1974 (Julian Day 253). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 deqree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADTATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SUORTWAVE LONGHAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std.
Dev. Dev. Dev. Dev.
100 .- —m——— - wamn B ~————— —————- B ————— -
8,8 be8 # 2.9 4w ~10.5 3.7 ~Teb 3.5
200 - c——— # -————— -————— - - wmeme -
8.4 5.8 ¢ 6.1 1.5 =« ~17.R 244 @ =11.6 1.5
200 - wmnn B ————- ————— # —-——— cm—— B [EpupuRi -
641 2.8 # 10,9 5 @ -23.4 2.0 # =12.5 1.9
400 ——— E T ——m——— mn—— —————— ,———— - ——————
7.2 3.5 # 11.2 lel # «2407 3.2 ® «13.5 2.6
500 ————- cornm- cmm—- ————— # —mwae P cm———— ————
642 244 @ 10,7 1.3 -2542 247 ® =1445 1.8
600 - —m—— ® - ———— & ————— —————— e ——
9.3 2.5 # 94 1e3 @ =252 3.0 & ~15.8 2.2
700 - m——— & ————— ————— - —————— - ————
8,5 1.6 8,1 143 ~2540 445 @ =16.8 3.9
800 - ———— B ———— ———— & - ————— ——— - -
10,5 2.6 @ Te2 1.7 -2143 Se1 # ~14,2 3.9
900 -m— - - o - -— 3 - - 3 - -
1441 4.8 o 6,3 et @ -12.7 3,2 & “beb 1.9
1000 - ———— ———— ————— # —————— ————— & -———— cvram
CLEAR 20.8 12.6 =» o4 . M ~440 1 0» 3.6 .2
1012 ——— cm——— B o ————— # ————— am—— # - —————
» «* #
» * L]
TOTAL TROPOSPHERE @ 73.2 6,8 # «189,7 141 # =116,5 10,1
Average radiative convergence profiies and cloud top pressure distribu-
tion for the Southern sector of the GATE B-scale array for September
11 1974 (Julian Day 254). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) + DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std.
Dev. Dev. Dev. Dev.
100 -———— - B ————— _————— % cmwm- - [ ——— -
16,4 12,3 # 8.1 4,3 » =-14,1 6.3 @ ~6el i.8
200 - - —— L] - - - @ _———— - * ————  meme-
19.1 9.8 bl 849 241 * =216 3.8 * ~1247 2et
300 -———- ————— # - P ,ne-- - ——— # —m——- -
16,3 3,3 # 8.6 3,3 = 2606 4,9 * ~18,0 3.3
400 - cm——— - ————- - .- mm——— # - -
11e4 3.3 # 6.4 3.4 @ 2245 5.3 @ -16,1 3.6
500 ———— m———— - ————— B “m———— - ————- —————
7.1 2,1 = Set 33 «19,3 408 # -13,9 3.2
600 -on - - - L] - - - # - - - * [ - -
6.5 2.2 @ 4,2 3.0 # =16.8 449 # 1246 3.2
700 ———— - # ————- _————— @ -~ Cmmmn -———— .-
6.1 2.8 » 2.9 » ~16.2 5.5 # -13.3 4.5
ROD - w———— # - o -————— ,———— B ———— -
Teb 6.0 # 2eé # ~-13.,8 5.7 ¢ -11.5 4.4
900 ——— —— & con—- # ,——— ————— ————— ————
4.7 6,0 & 1.4 L «8,0 2.9 # =6.6 1.9
1000 ———— —————# c———— ' —————— ————— ————- ————
CLEAR 449 B.0 # o1 « ~440 ol -3.9 ol
1ni2 - - - * - - - “ - - - - # - - -
% ° ®
@ » *
TOTAL TROPOSPHERE @ 48,3 12.1 # =163,0 22.2 & =114.5% 14,4

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southern sector of the GATE B-scale array for September
12 1974 (Julian Day 255). Standard deviations represent the var -

ab’ :y in space ot the 24 hour weans trom one 1/2 degree latitude by
1/ .egree longitude area to another.
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500 o
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RADIATIVE CONVERGENC (+) [/ DIVERGENCE (=)
(watts per square meter per layer, Ap)
SHORTHAYE LONGUAVE

Mean sud. Mean sed.

Dev. Pev.
---------- @ R T
2.8 ol w “Te3 1e9 #
..... ——maw ————— ———— @
546 - =170 1o #
—omwe [ . P
11.0 «3 @ ~2543 1e6 %
cmmmo conme & - Y
11.7 o # =2Te3 2,0 @
-————— mwe-- @ - cemm @
11.7 . ® =29.8 2.3 @
————— ——mon e c————— W
10.6 1.0 =« =26,R 2.5 #
comm= e @ [FpNpna canma B
9.5 1.6 2 =26,R 3.1 @
commo cwowe  ® Cmmie caa——-  #
8,4 20,0 # «22¢1 3.2 @
———— R .o ———- 8
S5.4 leb = =11,9 262 *
- mmmew W oo emm-
o3 ol ® bl ) “*
® o
P ®
o “
& %

TOTAL TROPOSPHERE 77,0 4ol -198,3 8.3 -121.3 7.8
Average radiative convergence profiles and cloud top pressure distribu-
tior tor the Southern sector of the GATU B-scale array for September
13, 1974 (Julian Day 256). Standaerc deviations represent the vari-
ability in space of the 24 hour meuns trom one 1/¢ degree latitude by !
1/¢ degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, AOp)
SHORTWAVE LONGHAVE TOTAL
Mean Std, Mean sStd. Mean Std Mean ~ Std.
Nav. Tev. Dev Dev.
o0 N - B ewememm o cmae " wewmee e % - - - -
R, @ 3.6 o2 # .9, 5 1.9 @ -5.9 3,
200 . - & - - - .o % o - - @ - -
10.6 L Te? 245 A "!915 4.2 i =12.3 2ok
300 ——— ® ——ame cmm—— 8 Cm——— [ ua— ,———— —————
Te2 =» 11,4 1.0 & =2548 2.5 # =~14,3 et
400 Eeena  # —— o cmman & e - B ———— P
. 7.0 = 11,4 2.6 # ~25.4 4 # ~18.0 3.4
S00 PR 3 PR womme & momaw o & cnaen e
46,5 ® 10.6 3.5 ~3063 9.1 & 19,7 6.8
600 - @ commm ———— B Cemon W - —————
6.8 @ 8,1 be2 =23,2 9.7 # ~15,1 6.2
T00 wem—— O @ _————— @ o CY TR ] crmew  eece=
H,0 * Seb 442 * wiB,o4 7.9 L =]12,8 be4
AN0 Ceamme @ PRpRE PREpRREEEE - camoa - —em—-
5,3 @ 34 3.0 @ =12.7 4o # =9.3 2.9
900 s B meee= cmm—— @ [y caem— B ————— ———
4.7 # 1.6 1.7 & ~8.4 1.8 @ ~6.8 1.5
1000 .- & - —mmee % - e & - - -
Ci EAR 6,9 # o0 L 4,0 P =440 ol
1n12 LR TP - ————— @ TS LI S - -
® &« o
® L] *
TOTAL TROPOSPHERE @ 62.9 1.6 & =181,1 229 ® «118,2 11,9
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southern sector of the GAIE B-scale array for September
14, 1974 (Julian Day 257). Standard deviations represent the vari-
ability in space of the 24 hour means trom one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTHAVE LONGHAVE TOTAL
Mean S=d. Mean Mean Std. Mean ~ Std.
Dav. Dev Dev.
100 - " ————— % eenmn eemme- @ e ———
ol W3 e 2.7 © ~545 1 @ o1
200 - EYSpunE- - “ cmmoe  maacwe » —————
9 2.2 * Se4 o =15,3 9 & .8
no ——— [P cmem » cmm—— —————® —————
1€ 3.4 # 10,7 A -?23.7 1.8 L 1.7
400 - cem—- ® cvame 3 [P ————— @ cvma-
2e3 2.6 @ 11,6 # =2544 lob @ 1o
S00 - - - L3 PR L3 [ THpepy Cwmmw 3 cmuaw
Sia 4e1 ® 11.8 #* ~29.7 3.3 @ 2.7
A00 - - 3 ——-- @ Y - * -
1246 6.5 @ 11.2 # =32,9 3e4 ® 2.0
700 - - * - *» [ gy - L] -
11.1 4.0 n 9.2 L4 =31.7 3,7 = 3.2
800 -———— P 1 - © - mame @ -
945 4.3 @ Ta7 * 2644 446 @ 3,9
Q900 - wma—. - - & -~ - .-
2440 6,8 & T.0 ® ~16.9 3.8 @ 3.2
éfggﬂ 5--; -Ig-; #* ----z 3 o-z-- USRS } -
N o & - *®
1012 I8 emem & ceeow v alied - B ———
o < *
L. * *
“ n 3

TOTAL TRCOPOSPHERE

77.9

i

=211.7

-133.8

Average radiative convergence profiles and cloud top pressure distribu-

tion for the Southern sector of the GATL B-scale array for September

15, 1974 1Julian Day 258).

ability in space of the 24 hour means from one 1/2 degree latitude by

Standard deviations represent the vari-

1/2 degree longitude area to another.
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RADTATIVE CONVERGENCE (+) / DIVERGENCE (~)

Std.
Dev.

Sed

PRESSURE CLOUD TOP
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LOKUHAVE TOTAL
Mean Std. Mean Std. Mean sud. Mean
Nev. Dev. Dev.
100 —— ———— W ——— ————— & ——— ————— —————
9.4 b9 @ 4.5 le2 @ =949 3.2 & 504
200 ——— ——m—— @ ——— ————— —a— ———— @ P4
?3.2 * 12,3 3.6 @ ~26,8 3.3 @ =12,5
100 - @ - ——— O on——— P -
17.?2 » 10.8 2,1 ¢ 2747 KR “17,0
400 -———- “ [ ————— & - RN 3 - .-
15.2 - 6.9 3,2 & 2640 3.8 @ =19,0
500 - » - wnmme [ - ) - -
11.9 . 4,5 2.8 =227 3.5 =-18,2
600 pepat » ———— cmm—- @ ————— cmmn  # ————
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1012 -———— » o= e & o ——mme -~————
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TOTAL TROPOSPHERE * 41,1 Se2 # =164,8 8.0 & <«123,7
Average radiative convergence profiles and cloud top pressure distribu-
tion tor the Southern sector of the GATE B-scale array for September
1o, 1974 (Julian Day 2%4). Standerd deviations represent the vari-
ability in space of the 24 hour means from one 1/Z degree latitude by
1/2 degree longitude area to another.
PRESSURE C1.oun Top RADTATTIVE CONVERGENCE (+) / DIVERCENCE (-)
(mb) DISTRLBUTTON (%) (watts per square meter per layer, Ap)
SHORTWAVL TAONGUAVE TOTAL
Mean Sud. Mean sud. Mean Sud. Mean
Dev. bDov, Dev,
100 e . v - —-——— . W - e # [,
o7 1.2 @ 3.0 o3 & -6 4 » ~3al
200 —— ——— # ————— - & ———— ca——— # [
645 TeH @ 7.1 2.5 @ ~17.8 3.1 @ -10.8
300 PP, - *® - - ————- 3 -—— - * -
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400 - LY TSIV 3 - ———n- @ - cemm- L] -
10,7 4.9 & 11.4 2.0 = -729,2 2eH @ =17.8
500 - cemmn  # - —————— 8 - meee= # -
18,0 4.2 @ 11.0 3,0 =« -3%,3 S.5 # 24,3
6«00 - - » - o ——-— - L —w-.- - ® mm——
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700 - - - - o - - - - @ - - » - - -
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900 - ———- » - - - @ m—-- - @ -
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élEAR 246 2.9 ¢ o0 ) @ =440 P Y ~i a0
1412 ——— cmmun @ - cmme- & - ——me- & —evman
* “* L
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TOTAL TROPOSPHERE @ 66,8 12,5 # =194,3 105 #* =127,5%
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southern sector ot the GATE B-scale array for Scptember
17, 1974 (Julian Day 26U). Standard deviations represent the vari-
ability in space of the 24 hour weans from one 1/2 degree latitude by
1/¢ degree longitude area to another.
PRESSURE CLOUnD TOP RADTATTVE CONVERGENCE (+) / DIVERCGENCE (-)
(imb) DISTRIBUTION (2) (watts per square meter per layer, Ap)
SHORTWAVE 1LONGWAVE TOTAL
Mean Std. Mean Std. Meau std. Mean
Nev. Dev. NDev.
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Average radiative convergence profiles and cloud top pressure distribu-

tion tor the Southern sector of the GATL B-scale array tor September

14, 1974 (Julian Day 2uvl).
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Tity in space of the 24 hour means from one 1/2 degree latitude by

Standard deviations represent the vari-

degree lonyitude area to another.
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3.9 DAILY 24 HOUR MEANS OVER THE NORTHEAST SECTOR OF THE GATE B ARRAY
(ENCOMPASSES C-SCALE ARRAY)

The following 20 tables, on pages 125 to 131, give vertical profiles
of the daily 24 hour means of the cloud top distribution, shortwave, long-
wave and total radiative divergence. The domain is the northeast sector
of the GATE B array during Phase III and the vertical resolution is 100 mb.
Standard deviations represent the variability in space of the 24 hour means

from one 1/2 degree latitude by 1/2 degree longitude area tc another.

s

PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCK (-)

(mb) DISTRIBUTION (%) (watts per square meter per layer, Op)
SHORTWAVE LUNGHAVE TOTAL
Mepn Sid. Mean std, Mean Std. Mean Std
Dev. Dev. Dev. Dev.
100 AP —cnemw  # Py e - cmmu— # ——— v
4.2 4.3 @ 2.9 ol @ 649 2.0 o 440 1.9
200 -t~ CTT T cneoo m—m——— - mmman & - oo e
8,8 To2 # 5.8 o G -18,7 3,0 # =13,0 2.8
300 - cnam- ————— P - ————— W - —————
1266 4e5 @ 11,5 5 & 28,5 3.0 # “17.1 3.2
400 - amowa @ ———— ————— # L upapg ———— ¥ ————- ,emm=
17.0 Tel @ 12.6 PS- T -32,7 T2 @ =20,1 Tet
500 -t s ® - - RS -— o —emwe & Ccoma- L
21.% B.1 # 14,3 2.0 ¢ =35,5 6.4 @ w2l.2 4,6
600 ——pme cmm—— B - w—m—a # - B - "o
13.0 bob ® 12.5 2,5 ¢ =242 Se2 @ -11.8 3.0
700 - - S - —————- - LT I - -
9,9 4,8 # Ta0 Je4 # =~1640 5.3 =+ -9.0 2.3
600 Ee——— % ————— ———ae  # LY yupps e m— crame
4,5 # 4o2 3,0 ~11.6 3.5 =73 1.1
900 PR cmm—- ————— ® - .—mm W conmm -
3,1 @ 200 2e3 @ et 1.5 « 6.3 1.3
éooo m——— ————— p—— ———— c—m—— # - ————
LEAR 5,3 # ol a1 @ =4,1] % 4,0 .2
inle L TT P ———e— wom—— L L] o ————
-] & *
& * %
TOTAL TROPOSPHERE ® 12.7 6,7 & ~=186.4 16e2 & <113.7 5,2
Average radiative convergence profiles and cloud top pressure distribu-
tion tor the Northeast sector of the GATE B-scale array for August
30, 1974 {Julian Day 247). Standard deviations represent the vari-
ability in space of the 24 hour means trom one 1/2 degree tatitude by
1/¢2 degree Ytongitude area to another. This area encompasses the C-
scale array.
PRESSURE ¢rLoun TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DTSTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std, Mean Std. Mean Scd. Mean " Std.
Dev, Dev. Dev. Dev.
100 - - ® - - - “ - ————— 4 @ eemces 00 ecewes
200 o Ly L ) e e -8
0.0 0.0 = ) o =15, B -
200 28 celt?op L33 LA L el oo LD I
400 -2 eentlow D ey R0 ) iz a3
2a? 2o @ 11.6 2 # =254 le4 ® -13.8 1.4
500 e o 3 - - mw——— ¥ crmm- - - ® - - - -
-‘J-‘q 3.2 * llos .5 L "30|'! 293 i "19.0 ?52
600 -E-Z --;_E @ [PPRNEY —mm—— @ o cmm—— # — ———
J -3 - y: -
700 I LTI, § 23 LT R SRS T 18
1041 Je6 @ 0.0 B e - -
, 800 -c-k sees e -15-; LA L JJ2s o Bz 2208
. . @ o8 -2 . -
p 900 —oal w22 LA —.uln 222 S22y s B
' 15,5 5.5 @ 7.6 le3 & =17.4 1.7 » ~9.8 1.1
1000 - mme—- B = cam——— @ - cmme— ¥ P e
; CLEAR 47,7 12,0 = b 2 @ wby) W1 e .37 .1
: 1012 Py —m———— & ceame - # - ~———— & - -
! ° ® *
{ 3 @ *
® 79.5 1s9 & =213,7 1.6 9 =]34,2 2.6

! TOTAL TROPOSPHERE

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northeast sector of the GATE B-scale array tor August

31, 1974 (Julian bay 243). Standard deviations represent the vari-
ability in space ot the 24 hour wedans trom one 1/2 degree latitude by
1/¢ degree longitude area to another. This area encompasses the C-
scale array.
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PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per laver, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Sed. Mean Mean std Mean Std
Dev. Dev. Dev
- o - L - # 2 -~ “* - -
100 N .0 @ ® # *3,0 .0
200 -———— ————— 4 # cmmm # cwm—n weee=
5 «5 & » o =945 ol
300 —-ome ————— # # ———— memen —————
1.3 1.1 # ® . b ~1244 o3
400 - - - * * - “ - -
1.9 lo4 # » . * -13,4 .8
S00 - —m——— ® * ———— - -
2.5 1.8 = . ° le2 4 1642 1.2
600 “——— - # P = 8 - - -
Se4 3,0 # . & 1e3 # =19,5 1.2
700 - - - “ ————— # - » —m—— -
9.6 3.1 # lal ® 1.5 # 25,4 .8
800 ——— ————— @ ———— # ———— ® .o —————
14.6 4.0 @ 12 2.8 # =23.3 1.9
900 ———— m———— # ———— B ————— # [P ———
25.3 5,0 =« le6 @ 2.2 @ ~1147 1.6
1000 - ,——— # ————— ® c————® ————- -
CLEAR 38,9 10,8 & ol ® . bl 3.7 ol
1012 - LT T TN 3 ————- . » - -
® “ *
L «* *
TOTAL TROPOSPHERE # 76.3 2e6 ®& =214,2 2el #  «137,9 1.0
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northeast sector of the GATE B-scale array for Septgmber
1, 1974 (Julian Day 244). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree ltatitude by
1/2 degree longitude area to another. This area encompasses the C-
scale array.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE. ()
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std.
Dev. Dev. Dev.
100 - wrmwmn ¥ cmemm- # # Sy, - -
13.9 @ 7.1 @ ® -5.5 2.5
200 -__E --3-5 # --5-- * o - - - -
b4e - “ @ @ - 8
300 l--- “m——— # -1-:2 # ° .iglg --i--
1.7 3, L 8,8 ® “ - 3,
400 1.7 Sl ———— ° a -lé:l L.
2.3 4,8 @ 6.5 ¢ o -18,5
500 l--- - # ———— @ “ 18.5 --f:g
11,1 41 @ 5.5 ® L4 3.3
800 - —————— —m—we * * -
10,8 3.6 # 3.9 # * 2.8
700 -~ ————— * - - @ » - -
8.9 2.6 # 243 o * 2.2
800 - - - * - 3 " -
8.8 4.8 # 1.3 #* o 3.1
900 . - e - Y -omwon ® '3 -
6.1 5,5 # 5 - “ .6
1000 - cmm—— —————— s o ————
CLEAR 1.7 2.6 # .0 ® & .l
Iol2 - —— - - o “ -
“ « #
* #* L3
TOTAL TROPOSPHERE @ 46,3 6e7 # =1Tl.4 4e4 #  «125,1 Teb
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northeast sector of the GATE B-scale array for September
2, 1974 (Julian Day 245). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another. This area encompasses the C-
scale array.
PRESSURE CLOUD ToP RADIATIVE CONVERGENCE (+) / DIVERGENCE ()
(mb) . DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAI
Mean Std. Mean Std. Mean Std. Mean Std
Dev. Dev, Dev. Dev
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Average radiative convergence profiles and cloud top pressure distribu-
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RADIATIVE CONVERGENCE  (+) / DIVERGENCE
(watts per square metvi per laver, Ap)

SHORTHAVE
Mean Std.
Dev,
e a5
77505 R
R e
"8,z e
N N
“TE.7 G
e BER!
REN “Ta.s
BER TT2.2
A A

58,1

ONGNAYE
Meun

5
“2044

~25.0

=23,8

~23.7

-

=2268

“2444

-18,8

~10.2

=3.9

I EEEERENEEE SN SEEESEEE RN N

=182,R

Std.
Dev,

49

EFSEEXSRABFOECEEEE O RS ES C &

Average radiative convergence profiles and cloud top pressure distribu-
ticn for the Northeast sector of the GATE B-scale array for September

4, 1974 (Julian Day 247).

Standard deviations represent the vari-

ability in space of the 23 hour means from one 1/2 degree latitude by

1/2 degree longitude area to ancther.

scale array.
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Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northeast sector of the GATE B-scale array for September

5,

1474 (Julian Day 248).

Standard deviations represent the vari-

ability in space of the 24 hour means from one 1/2 degree latitude by

1/2 degree jongitude area to another.

scale array.
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Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northeast sector of the GATE B-scale array for September

6, 1974 (Julian Day 249).
ability in space of the 24 hour means ftrom one 1/2 degree latitude by
1/2 degree longitude area to another.
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PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / [DIVERGENCE (~)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std
Dev. Dev. Dev. Dev
10 - - % mmmmEm mewae & o - - *+ M 000 e
1oo «B 1o # 2.8 YU wtre? o 3.4 ]
200 ———— ——— @ ————— ————— comua ———— # v “m———
246 2e3 Se? ol @ «1641 3 @ ~10.4 o8
300 ——— DY yunei ) cam=- cmnwe @ .- - ree=- -
4,7 1.8 11.3 2 B =25.5 11 @ 1442 1.1
400 - —wm—— @ - cmm—n e LY .- -
9.9 5,5 # 12.4 2 @ =29,6 3.3 # ~17.1 3.1
500 - ————— ——— —-—m—— # - ————— B - -
23.9 Te3 @ 14642 1.2 ¢ 4245 5.3 # -2B43 4,3
600 ———— ——— # - cemmn  ® - ———— ———— ——————
2344 41 @ 13.2 1.5 # =32.7 beb @ 19,6 3.8
7006 -ma— —mm——- —-——— ———— 8 - ————— PRSP - -
14.3 2e9 o 8.1 le4 @ =?1.0 4o ® 12,9 3.8
ROO - am—— #* ————— - & - ———m- - -
11.9 4,8 o 5.3 1,7 = =13.9 4,0 @ ~B.6 2.4
900 - mene @ comwn YT T T - m————— i o - -
1.5 5.1 » 2.8 16 @ =749 B S5l 9
1000 oman o # [ppagind [ memo- mane W Am——— wam-
CLEAR 1.0 l.2 @ «0 0 # =40 ol “ =3,9 ol
1012 - wo——— cwam= —am—— # - cewm. @ - .mem-
L -] *
N * ® *
TOTAL TROPOSPHERE o 7549 2.7 # =1699,4 _ Se0 # «123,5 3.4
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northeast sector of the GATE B-scale array for September
7, 1974 (Julian Day 250). Standard deviations represent the vari-
ability in space ot the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another. This area encompasses the (-
scale array.
PRESSURE CLOUD TOP RADTATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGHAVE TOTAL
Mean . Std. Mean Std. Mean Std. Mean Std
Dev. Dev, Dev. Dev
100 ———— ———— B P ————— 4 ————— B cauma [,
6.5 4s0 @ 3.6 NI le7 @ 5.0 l.6
200 cmme owm—a - nemon @ PRI - - [y,
21.3 Te7 @ 7.9 le7 » 3.3 @ «15,9 .2
300 ——— —m——— 8 - cmmnm @ crama cmame B - e
17.9 4.0 @ 11.9 6 @ -29.7 3.1 # ~17.8 2.9
400 - ., weeee # ————- [ .- cm—n- B - e
17.5 S.4 # 11.3 1.9 =« ~P28,.6 5.8 # =17.3 546
500 ———— .- ® ———m- ———m—- # - mam—- - -
20.8 B,7 12.8 bob # 30,2 8.1 -17.4 5.2
600 - v C LT 3 - amma- - LT ] - -
11.0 4e9 @ 5.9 3.7 %  «15,9 4.9 » =101 3.4
700 -——- .- # - cmmn—  # - —————— & - -
3.5 246 @ le4 lev @ -G7 2.5 @ -8,2 2.2
800 g, - . - “ - - * - - o - - - .-
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900 - - - * - - - # - @ - - -
o3 7T @ ol o1 @ 6 @ 8,0 6
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LEAR «0 . - . . L 0 = =4 o0
1nl2 - cwmmn B —mma- mmmwe # mmw. # - -
* L L
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TOTAL TROPOSPHERE “ 55,2 Teb6 # =167,1 9.4 # w111.9 10,8
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northeast sector of the GATE B-scale array for September
8, 1974 (Julian Day 251). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another. This area encompasses the C-
scale array.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGFNCE (-)
(mb) + DISTRIBUTION (%) (watts per square meter per layer, lLp)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean std. Mean Scd. Mean Std
Dev. Dev. Dev. Dev
100 - mmaee #  enmen | amme= ¥ eweoa -~ - R4 e T
2.1 2.0 ¢ 3.5 LT ELT B ~3.4 o4
200 ————— ——— —————— ————— “noma ————— e T
13.8 6,3 = 844 23 & ~20.5 2e¢3 ® «1240 le4
300 come wmm——— # eame cmm—— & v —m— @ il ———————
275 11,7 « 12.3 lel # =37.1 6.5 o =24,8 6.1
400 - .- L] - ErY LT < LT LT Y L] » - -~
2247 5,9 # 10.5 A ~33.7 5.2 # =23,2 3,6
S00 - om———— - emnew B om— —n—— W - - -
14.0 S5e4 @ 9.0 be3 o 2445 Bed o =15.,5 5.4
600 —- Ca——— - . - ————— % - -
11,0 7.5 # 6al 4,7 & ~16,8 Te7 o =10.7 3.9
700 - cmw—— - ————— 8 - ————— it - —————
6ol 6,7 & 3.4 35 @ »12.4 445 @ =9,0 2.0
800 - mm—— & ————- mmm—-  # - Smmm—- anwew .-
240 1.8 # 1.2 le * “9,2 B # ~8,0 1.8
Q00 —nn- m——— ® [ ———— & cnmma ————— @ ——— e
b 5 o2 «3 & =He5 N A =83 1.0
1000 - mm—— _———— c———— - —— LT - - L e
EI.EFV ol ol * o0 . #* =441 o0 N =441 o0
012 o= meamea 8 - - cmem- # o LT T ] cmm—— - -
* * L]
* * #*
TOTAL TROPOSPHERE ® 54,6 12,1 & =173,7 112 # =]ll9,1 3.9

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northeast sector of the GATE B-scale array for 3eptember
9, 1974 (Julian Day 252)}. Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by

‘2 degree longitude area to another. This area encompasses the C-
>tale array.
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PKESSURE "CLOUD TOP RADTATLVE CONVERGENCE (+) / DIVERGENCE (-)

(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mg std. Mean Std. Hean sStd. Mean
Dev. Dev. Dev.
100 o i e [ - w—waw - ————— ® cmmam
020 0,0 @ 2,7 PR 5.8 0 3,1
200 ———— P —omn- wmm—— i cnmme rmm——  emme=
o7 le2 # 5.3 o0 @ ~15413 b & -9,9
300 - omam- @ o mm—— [ easipiny -————r W —————
2.6 1.6 # 10.7 ol A4 ~24 .2 o8 L '13'5
400 ———— amm—— # SR c—mmm @ Cm——— ———— ® —————
4eb 2,3 ¢ 11,5 2 @ ~2647 1.5 # «15,.1
500 - o 3 - - # - - - L3 -
542 2.5 # 11,5 o4 @ ~2849 le6 # =174
600 - T ————— [ ~amaw [ camen
7.8 3.5 # 10.7 9 # ~29.7 2.3 * ~19,1
700 wome [ ————— cmmae B remm- rma—— ————
8.5 3.8 = 9.3 1.0 » ~31.9 2.7 @ =22.6
800 -—m—e CET TSP - [ . - o —nan= “ B
1146 6.6 @ 8.6 le2 # 2842 2.9 @ 19,6
900 - wem— ————— ————— B maome = eeews ¥ eame==m
1609 5.,8 ¢ Tob lel @ =166 2.5 ¢ -9,1
1000 ——— ® P cmmm- & ——eme c———— ¥ ——caw
CLEAR 4243 L - 2 ® =440 2 @ =35
ini2 —— @ ——— [P mm——— ————— # —————
© % @
# % *
TOTAL TROPOSPHERE ® 78,2 2.4 #  =211,3 2.7 # =133.0 2.3
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northeast sector of the GATE B-scale array for September
10, 1974 (Julian Day 253). Standard deviations represent the vari-
atility in space of the 24 hour means from one 1/2 degree latitude by :
1/2 degree longituoe area to another. This area encompasses the C-
scale array.
PRESSURE CLouD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE, TOTAL
Mean Std. Mean Std. Mean Std. Mean Std.
Dev. Dev, Dev. Dev.
100 ot ETE T - —————— # - - ————- B - -
3s2 5,1 # 2.9 o4 @ -l 2.8 @ -4,5 2.4
200 .- —mo— & ———— ————— @ cmawo ————m % meee- -
7.0 5,7 5.9 I -17.8 » =11.8 2,0
300 - - @ - - - L4 - - * - ——- o
8,5 442 @ 11,2 5 # =261 * ~l4.9 2.2
400 ———— ———— ———— ——— # cnmm— # ———— ————
10,0 3.9 =« 11,6 6 @ =28,0 @ =16.4 2.8
800 o o - ] - —owaw @ cfowowe #* m———- LTy
8,5 2,1 ¢ 11.1 1.1 # =27.8 # =-16,.,7 2.5
600 e —n—— @ —————— ———— P epnan 3 ceane [Pt
135 3.3 # 10.0 lo4 & ~27.9 @ =17.9 3.3
700 - . B ———— —mm—— # - # - -
13.6 3.2 # 8,6 1.6 @ -25%,9 L4 ~17.3 3.3
ROO - - CTT T - ————— & L e, @ - -
11.5 2.3 @ 7.0 1.6 ¢ ~18,7 L3 -11.7 2.3
900 - —m——- - ——me- ¥ ———m- % - -
12.9 5.2 @ 5.7 2.0 # -1140 o =5.3 " .6
1000 - - ] e -—-— #* o - % Cm—— -
CLEAR 112 6,1 # o2 % 4] @ =3.7 ol
1012 - e 1 - emmen & ~emwe L] o -
L. & #
* L] L]
TOTAL TROPOSPHERE “ Téd.2 6.2 ® ~194.6 12,1 & =120.4 7.0
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northeast sector of the GATE B-scale array for September
1, 1974 (Julian Day 254). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another. This area encompasses the C-
scale array.
PRESSURE GLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (=)
(mb) DISTRTBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean std. Mean Std. Mean Std. Mean std.
Dev. Dev. Dev. Dev.
100 v - e @ - - o roama 000 wemme @ - -
1640 10,2 9,6 49 & “1344 5.2 @ -3.8 .9
200 - - - 3 - - - ® - - ] -~ -
13.7 443 @ 12.0 2,3 o =20.1 1e9 @ =t,1 1.7
300 - e cnmnn  ® —m———- - # ————— amm  ® [Py ——————
400 19:8 S-S ARG LA L S 13 L (1.
500 _6:2 G20 L 33 ~208 o o8 LS
1 1e6 @ 7T @ -

600 - eoii Sl o L AL adiho L s LT
700 -i_:::: ..%:‘2 vkl UL Syl g
%] # o7 -

800 222 S S L LA - LSS h AR L
500 _i’:f; L - L . - wetel 3182 3.
Bal 4.5 & . -
yogo D T S PR - T B U
fhi2"  10:2 LT S S S -t S

& * *
L] @ *
TOTAL TROPGSPHERE “ 40,5 10,0 = =172,9 15,8 # «132,4 7,9

Average radiative convergence profiles and cloud top pressure distribu-
ticn for the Northeast sector of the GATE B-scaie array for September
12, 1974 {Julian Day 255). Standard deviations represent the vari-
ability in space of the 24 hour wmeans from one 1/2 degree latitude by
1/¢ degree longitude area to another. This area encompasses the C-
scele array.
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PRESSURE CLOUD TOP RADTATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std, Mean Std. Mean Stc. Mean Std.
Dev. Dev. Dev. Dev.
100 emmw comua  # v P comae camm. @ m——— ——ema
20.0 17.4 = 6.5 3,8 -15,0 B @ -8,4 S.4
200 ——— ————— # - ———— ® - ———— & ———— ————
18.2 6,0 10.7 2,2 # «2240 2.5 & =11.3 2.0
300 [pi - # cmm—— cwm—— & “ - PRt 4 ———— -
10.6 3¢5 * 8,6 3e2 @ 223 6,0 A -13.7 3.9
400 - - - - @ ———-— - “* - - - - - “ - - - -
843 2,9 6.6 J2 @ 2045 S¢9 @ ~13.9 3.7
500 ——— e——- # ———— ————— & ———— cem— W cmm—- “————
6.8 4,0 5.6 3.5 # =-19.9 6.2 ® =1l4,4 3,3
600 ——— R cmana ————— @ - - W came -
6.2 bel @ 3.8 2.9 @ =17.9%9 48 @ ~14.1 2.6
700 cem=w .- & —-o—-- m-mmen & - cme- * - - -
6.1 3.5 # 2.4 1,8 =18.0 4,2 @ ~15,6 2.7
800 cmmm- L -rm— - & ———- ———- » -y -~ o
T.6 2.8 # 1.6 1.3 # =1544 43 -13,8 3.2
900 cmmm ————— # [y ———— B ————— nmm—— B - a————
6.0 3.3 * 1.0 led 9.0 4o # 7.9 2.8
3082 ——— m——— - - @ - - # - o -
LLEAR 10,2 13,7 @ o1 S B LT o “ =3.,9 .
1012 popeipun cmm—— # conme nm—— @ [ ————— # - -
L] * @
* * *
TOTAL TROPOSPHERE @ 46,9 10.5 & =163,9 P25 ® =117.0 14,2
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northeast sector of the GATE B-scale array for September
13, 1974 (Julian Day 256). Standard deviations represent the vari-
ability in space of the Z4 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another. This area encompasses the C-
scale array.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGNAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean  Std.
Dav. Dev. Dev.
100 .;-; ----a o m——— mm—— .—m——— --Ti. - . -2?2-
8, [ o7 - 4 - .
200 ——— ———— ——ti --2:3 AR --E:Z --2-2
18,9 8.4 # 2.2 @ =224R 3,5 # w]12¢6 2.9
300 - rmaa-  # [ ——— “———- * - -
15,0 4,8 ¢ led @ w2746 3.4 @ =160 2.9
400 -—— v W ————— ® - PR - —————
14.8 3.1 ¢ 1.9 ~27.6 3.7 @ -18,8 2.5
S00 emm- -nwan “ EYSPSPEr IR 1 rfomaa - L3 - - me--
13.9 3.2 @ 2.2 # =257 5,8 ¢ =~18.5 4.3
600 ——— @ [ L. wnmen - ————
11.0 bt 2,9 = ~19,2 6,2 # -14,5 5.3
700 _;-; * ----; % - CTeTH [ -
. * 2 # =15 4¢9 w -]
800 s . - 0 b3 L nlds
€ ° 4 @ 9 » 10
900 -2l @ --E:- * --E:- » -12_3
3.0 ® 6 # 3 @ -
éeggn -_5:; a ———— & --l:- P
#* 0 = «0 ® wb o0
1812 -raa » aemie @ ————. % waela
#* L] )
L] L] *
TOTAL TROPOSPHERE # 50,4 B,6 & =1T71.4 16.8 # «121,0 13,5
Average radiative convergence profiles and cloud top pressure distriou-
tion for the Northeast sector of the GATE B-scale array for September
14, 1974 (Julian Day 257). Standard deviations represent the vari-
ability in space of the 24 hour weans from one 1/2 degree latitude by
1/2 degree longitude area to another. This area encompasses the C-
scale array.
PRESSURE . CLOUD TOP RADTATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean std, Mean Std. Mean Std. Mean Std
Dev. Dev. Dev. Dev
100 - EE T T R P L P Mm—-- R . cmam mmemw
3 . o 2.7 0 # 6,0 - g =3,2 ot
200 iy - ———— c—— @ ———— ————— # cmmmn memem
2e2 2.8 » Set 'S ~1640 le2 # =10eb 1.2
300 -—— ELTT N - memm— # ———— ———— - - —————
243 1,8 & 10.9 2 ® 2440 . * =13,1 o7
400 - ———— - —om—— % - ————- - ————-
5l 3,2 ® 11.9 2 “ ~2T46 1. * «15,7 1.8
500 - - 3 caean ————— @ - - - “ - - -
21.8 7.0 12.3 5 = ~4140 4.5 28,7 4.5
400 R - [ - - - - #* e Tetatod [ - L TPy
19,5 5.5 * 12.8 1.5 * 5 # 2041 6.9
700 - LT ) [p— cmman @ Cammnw # - - LT PN
14,7 4.6 ® 9.9 . @ 4e9 @ -15,0 4,7
B0O -om-e LT e memew  # Cp s . - mm—-
12.3 3,56 +# 7.8 9 # 3.0 » -10.0 2.4
900 - @ ———— ww——— B ——— W ————— -
13,5 4,3 @ 5,4 1o @ le4 # =448 .
éooo -—— rm—— # cmm—- e B —m——— —————-
LEAR 844 b4 @ 2 ol " b 3.7 ol
1012 ——— camam #  mmem- [ - B —-———— ———
L * #
# * L
TOTAL TROPOSPHERE # 79.3 1.3 # =204,2 5.5 # =124,9 449

Average radiative convergence profiles and cloud top pressure cistribu-
tion for the Northeast sector of the GATE B-scale array for September

18

sC

1974 (Julian Day 258).

Standard deviations represent the vari-

ity in space of the 24 hour means from one 1/7 degree latitude by

degree longitude area to another.

ale array.

This area encompasses the C-
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PRESSURE CL.0uD TOP

RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)

(mb) DISTRIBUTION (%) (watts per square meter per layer, fAp)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std, Mean Std. Mean Std.
Dov. Dev. Dev. Dev.
100 e - # ———— _——n— o [P v——aa -
1447 6.5 @ 6,0 J.2 + =13.1 3.6 : =7.2 440
- - - - - -3 - e - - - - - - -
200 2045 ° 8,8 1.5 * =22.6 3.8 : 13,7 3.2
- e - oy ® - - - - - - - - e - - - - w -
300 1749 4 10.3 2eb : ~27.8 3.8 : =17.5 3.6
-~ [ - o - - - - - ,———— -
400 1648 ® 8,6 2,7 * 26,3 4e8 @ ~1747 5.2
- e oo o - - - o LT e - - - - -
300 1246 @ 740 3.2 & =22,2 Teb ®  =15,2 6.5
600 - @ PR R ) [ ————— ¥ - .,
8.8 # Ssl 3,0 “15.6 Sel # 1045 3.7
700 —-m-— * - wmmmm B e ——mm- W - s o -
5.0 » 2.7 2.1 & =11.5 3.8 & <B.8 1.4
RO0 - ® ———— - ) ————- = 3 [ -
5.1 L4 1,5 le6 # 9.4 le @ 7.9 o9
900 - L] - ——csmm @ - - - o c———— -
.7 ° b N wTel A 6.7 1.1
1000 - @ - - - - * - on - - « O - - -
CLEAR " . .0 0 5 40 00 el ——-ie
1012 - : [P - M - - .
’ “ o . ®
TOTAL TROPOSPHERE » 50,3 9.6 & =159,6 116 #* =109,3 10,5
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northeast sector of the GATE B-scale array for September
16, 1974 (Julian Day 259). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another. This area encompasses the (-
scale array.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean std. Mean Std, Mean Std. Mear std.
Dev. Dev. Dev. Dev.
100 - ,———— B - wamemn  # c———— ¥ [
9e2 8.5 4,0 1e0 @ 4ol @ 3.9
260 - e o # ———— ————— came [ -
19.2 3.4 #* 1043 le9 1.5 A 2.2
300 - A cmwa- Cm——= # LT L
2447 3 5,3 ¢ 12.8 1.8 4e2 ® 3.0
400 - - - « ———-- - o - * -
2249 6,8 # B.5 2e5 @ Seb b 4,6
S00 rptp rmees @ o= mmew @ LYNPEEEE | -
1.7 4o @ 4,7 3,5 @ 5.9 » 3.1
600 - - 8 —eawe [ERUP A —emmn  # Py
6.8 3.4 @ 2.5 2.6 # 3.5 # 2.0
700 - ELET L cmmm- ETT TSI E T . L]
3.1 2.7 # 1.2 2.1 @ 2.7 * 1.5
KON - - - L3 ——-- - * - - '3 -——-
1e7 2.1 * ) 13 o 1.0 * o7
900 ———— “mn——— @ ———— - rmeme  # -
b 7T # o2 ad 9w 1.1
1n00 ———— wem—-  # - [ 3 m—am=w  # LY pinion
CLEAR o2 oh W o0 0 o . » !
inle - cmv—— # ———— cem—- & —c——— —-———
L] * L2
* @ *»
TOTAL TROPOSPHERE “ 44,5 Bo7 & ~=162.2 3.5 # »117.6 Seé
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northeast sector of the GATE B-scale array for September
17, 1974 (Julian Day 260). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another. This area encompasses the (-
scale array.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
‘ SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std.
' Dev. Dev. Dev. Dev.
100 -p-; --5-- “ =503 c—m——— @ va—— ———— B ———— -
3 K 9 @ . : -7, 3. - .
200 222 —ots v kY Ll Sl L3 n e 2
300 gat il 5.6 5 e 16,7 1.7 »  CINLI 1.5
400 5.? 307 : 10q7 o3 : 2445 2.1 : '13'8 laq
- - on - - - D - — - - e o - - - ow - - - - - - -
Se2 2.8 @ 11,4 5 ® -25,7 0 @ «14,3 1.6
500 - - - - * - o - - * - - - o - .- -
G0 4.6 11.3 o7 % =30,1 243 % =18,8 2,5
600 - o a cmaaw B wonwe LR 3 -~ mmw B - Semn-
700 10:2 LLloo %2 80 R 42 z1er 309
11.2 3.7 9.7 1.0 & -28,9 6.1 @ =19.2 5.5
800 . cam—— @ [ ———— 8 - c———— @ ———— e
18,1 8,9 =» 9.7 1.9 ~23.8 5.7 & =14,1 4.9
Q00 P - - °» - - - & ~- - - ) - - -
17.0 5.3 @ 7.7 149 ®  =11,0 2.2 @ =3.3 1.8
é?ggn I;-: -I;-g @ PR [ - Cmmm- - -
! 5,7 : . [ -3 o -
1612 1.7 Sl s Led el 3 by s
» & @
* L] L]
TOTAL TROPOSPHERE L4 79,5 3¢9 ® =200.9 13,5 * «121.4 10.9

Average radiative

18, 1974 (Julian Day 26}).

v convergence profiles and cloud top pressure distribu-
tion for the Northeast sector of the GATE B-scale array for September

Standard deviations represent the vari-

ability in space of the 24 hour means from one 1/2 degree latitude by

1/2 degree longitude area to another.

scale array.

This area encompasses the C-
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3.10 DAILY 24 HOUR MEANS OVER THE SOUTHEAST SECTOR OF THE GATE B ARRAY

The following 20 tables, on pages 132 to 138, give vertical profiles
of the daily 24 hour means of the cloud top distribution, shortwave, long-
wave and total radiative divergence, The domain is the southeast sector
of the GATE B array during Phase III and the vertical resolution is 100 mb.
Standard deviations represent the variability in space of the 24 hour means

from one 1/2 degree latitude by 1/2 degree longitude area to another,

PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (=)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std, Mean Sed. Mean Std. Mean Std.
Dev. Dev. Dev. Dev.
100 - - # - - ———m—- - ———— - * - - -
. 1.7 2.8 @ 3.1 2 @ 6,6 lo2 @ =345 1.2
200 -———- EET T T R - ———— - - - * - -
640 4.,B o 6.2 - =-17.9 2.1 4 =117 1.7
300 _-ma wm——— ———— _——eew @ ———— —-———— B . ——— -
224 10.6 =« 12.8 1e7 o =33.9 5.3 # =211 4,3
400 - - ——— ————— ———— @ - ————— # - -
500 221 Lo 32 LD 8 Sl o3 e
2245 8,5 @ 12.0 be6 & =33,2 Gets @ =21e2 5.6
600 -— LX) LT ————— @ - - ] - - -
1141 5,9 # 8.2 5.4 @ =~16,5 6.8 # ~3e3 2.4
700 —-——— wom- —mmew T I ) - - “ LY -
Seb 5.7 # 440 4.5 # ~10.7 bot6 w ~6aTl 1.2
BoO - LT T P camnw P - wammw e - -
2.1 3.3 # 1.5 Peb L -8,7 le6 4 7,2 1.5
9no -~ - @& - o - - o - camen ) (AR, - -
o3 PR 3 T e -8,7 Y -843 1.1
1n00 ———— ————— # - [ LY, ———— 4 ———— ~——
CLEAR el «3 ol o0 »0 & =447 o0 L ~4,1 el
1012 —mm—- cmn—— @ - ————— & ———- P ———— —————
# “ °
“ “ “
TOTAL TROPOSPHERE * 61,3 121 # =180,9 9.8 & =]19,5 5¢3
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southeast sector of the GATE B-scale array for August
30, 1974 (Julian Day 242). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADTATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, 4p)
: SHORTWAVE LONGAVE TOTAL
Mean Std, Mean Std. Mean std, Mean Std
NDev. Dev. Dev. Dev,
100 meme  memema “ —nene ————— 4 [ . B -———— -
0s0 ¢,0 # 2.7 20 # 5.8 w0 & ~3,1 o0
200 ———— LT P ) [ cmman @ - A - Amene
o0 0 @ 5.4 'S S =15,0 0 o 3.6 o1
00 - cme—— ® ————— cnwm- @ cmam- - % - [Pt
1e1 1.5 @ 10.7 el @ =234 le0 @ -12,6 1.0
400 R o @ - TSI Cmmm- L R - - - -
3.0 2,0 11.7 2 # 2549 1.2 # “14,3 1.2
500 - —wm—- - = # ——-—— T L - -
Tl 2.8 # 11.9 B 0w =31.0 2.5 * =191 2.2
600 - mea- - mmm—— - TSP ) - - -
Ged 3,0 # 115 3 “3]1.0 2.1 # ~19,5 1.6
700 - —eome # ma= v R ) .- —mwm % - - -
92 2,4 @ 9,8 6 @ «32.0 2.1 # -22,.1 2.2
ROO asus cemen @ —am—w cmmen & cawa comm  # e ———
10.1 2.7 # 8.5 lel # “2746 1e7 ® ~18,9 1.1
900 o - # [yt cemme  # . e W ————— ,m———
2049 2,7 #» 8.2 lel & =17.4 le2 # -9.2 «8
&ooo ———— ———— B _anm—- [ L piag cmm—— # [ -
LEAR 39.3 5-2 “ . tl # ‘4n1 ol A '3-7 .
1nl2 - ———— @ ———— ————— B cemna ————— @ e [P
“ ) “
) - ® ®
TOTAL TROPOSPHERE “* 80,8 lel & =212.9 led # =132,] . 2ol

Average radiative convergence profiles and clioud top pressure distribu-
tion for the Southeast sector of the GATE B-scale array for August

31, 1974 (Julian Day 243). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by

' '? degree longitude area to another. ’
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PRESSURE

CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)

(mb) DISTRLBUTION (%) (watts per square meter per layer, Op)
SHORTWAVE LONGWAVE TOTAI
Mean Std. Mean Std. Mean std. Mean Std
Nev. Dev. Dev. Nev
100 o i LT 4 —————— wmrame  #  mmeee meme- & P —————
0 0w 2.7 0 @ ol @ =3.1 o0
200 - - W - o ——m—— - W - - -
ol 2 ® Se4 ol @ sl * -9.5 o1
300 - - - w - o - - o o - - ® - - -
o7 1.1 »  10.8 2 @ o6 & =12.3 o
400 -oo—- we-- ® comen mwwme Paan® & mmm——— LT
1.3 le6 @ 11.7 2 ® 11 # «13.1 1.0
500 - ww——— @ - —mman N ) - -
2.3 2-0 g 11.6 I5 el 113 “ '16-0 lol
600 - mem—- @ ————- P cmmm—— # Piiapugepd ——————
449 3.5 4 10,6 o7 @ 1.5 » =1y,2 1.1
mno -—-— L cmwo= cnman @ Lyt ceane ———
8.9 4e1 o 9.7 9 & 1e3 «25,4 o8
800 - P ————= e T e I o -
13.0 3,0 o 8,7 1.2 @ 3,5 @ =23.0 2,4
900 e emm—— % e ————— # YT 2 —eaw- - -
23,8 64 @ 7.1 1.8 = 2.2 # =11.3 le4
1000 -l oo @ cnome PR ramee  # PR .-
CLEAR 44,49 9,1 # b S 1 @ -3.6 o2
10l2 - coam- B cme-- TR ————- & wmo - -
< * L)
* * *
TOTAL TROPOSPHERE * 78.6 1s7 & =215,2 2.3 % =l36.6 1.1
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southeast sector of the GATE B-scale array for September
1, 1974 (Julian Day 244). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSULE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per squuare meter per layer, Ap)
SHORTHAVE LONCHAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std
Daev., Dev. Dev, Dev
100 e w - o o ——— - - @ - o -
13.5 » 6,9 1,9 1204 # 5.4 246
200 -t @ - —wmae o » Cvwman 0 wemee
19.6 # 10.9 2.6 # ~2245 * =116 2.5
300 e # ———— mmm— # —————— @ coem- LY i
2044 L 8,7 2o “ =29,4 e 20,8 S.7
400 - & - —-amme & - - * - e -
1246 @ 5,9 2,1 = -23.,7 @ -17,.,8 5.0
500 -;-3 ® ----; --E-E ® --;-- @ ———- -
@ 4 . # - % - .
600 -L:- w ————— .-.:- “ -1_:3 » .13:2 --g-f
5.0 b 3.4 1.9 «15,9 * =12.5 2.6
700 -+-— # - ————— .- @ .- -
He2 @ 2.6 1.9 * =16,5 * -]13,.8 3.1
800 PRy o - [ 1 -y “ - -
6.2 L 1.8 1e5 # 14,2 bl =12.4 2.5
900 -E_; * ----z _-I-? & ———— » --en o -
@ 5 @ - =T,
éogx -.:; . _-l:- ---:. * --g:f : --I-ﬁ --1:2
LEAR 4,6 # 0 ® - w -
1512 12 S-S . . - 5 eI Lt
® & #*
i . @ & “
TOTAL TROPOSPHERE » 4642 7.2 & =166.4 Bol # «118,2 7.0
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southeast sector of the GATE B-scale array for September
2, 1974 (Julian Day 245). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSUPRE CLOUD ToP RADIATTVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVYE. LONGWAVE TOTAL
Mean std. Mean Std. Mean 77 sud. Mean std
Dev. Dev. Dev
100 Eeloduthed - .- L - - <@ - L] -
4,0 5,0 = 3.0 ol @ =80 ® 2.9
200 -l - P ————— ———— B - - &  eemew mmeme-
1e6 la6 @ 5.9 «2 @ ~15.% & 8
300 - wm—— @ ————— ——— ————— @ -
2.7 S 11.6 3 & =23,58 # .9
400 - e—— & ———— e @ ———— o P
22.1 6,3 & 13.1 5 * -38,4 L4 "3
500 - CT TN | . mmm= & cmma #* LT
23.9 3,9 15.7 1e3 @ =3G,0 & 2eb
600 [ LT T emae m-waae @ e * LT YT
1644 2.9 ¢ 10,5 2,7 # -25,8 ® 2.8
700 ey NP R cm——— PRI [Ty, @ -
16449 3.1 @ Seb 2.6 w19,8 L4 2.7
ROO - Camea @ - PR - # - -
9.0 4,0 @ 2.2 17 # =12.0 * 2.7
900 - Cm——— mwm LY . 4 * -
5.2 4.4 @ o8 8 & # 9
lngo - - & owm-- —mm—- * -
CI.EAR e} 1.2 » .0 0 # a » ol
Inlé g e wemnn - - wnwme B wawen -
* ® *
! ® * »
TOTAL TROPOSPHERE * 68,5 S5¢3 # =193,9 a0 * «125,4 8,5

- Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southeast sectur of the GATE B-scale array tor September
3, 1974 (Julian Day 246). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 dagree longitude area to another.
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PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)

(mb) DISTRIBUTLION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean std
Dev. Dev. Dev
190 - o ———— mm——me $  mecew —n——— & - - E TR
33,2 # 8,8 2.1 # ~2?e9 5.2 # ~14,1 5.6
200 - ¥ eemwm maemae #  mewww ———— S e ecaee
2243 # 11.0 2,1 ¢ -22.5 3.5 @ =11l.8 3.1
300 ——— o cemen ———— # ————— ————® ————— —————
11.8 ® Teb 19 @ =194 Q.2 # =12.1 2.9
400 - * - P TET R ] - P .. - -
Be4 # 4,9 el ® ~16,8 3.4 # =119 3,0
S00 - ® .- wemee Somme ramem @ - -
S8 ® 3.8 2.4 @ ~15,3 4¢3 =11.5 3,0
600 - » [Papuy - - o - - * - Y
Seb L4 2.8 2.3 ¢ -13.6 5.0 # =10.8 3,1
700 ——— » e ———— # e - B cwom- m——
* 1.9 2.2 g -13,3 S5e1 * llsé 3,5
800 - » (R - &® - o - - o [ -
440 @ o8 1.2 ¢ =947 2.5 = ~8.9 1.8
00 - L] _——--- - % —m——a ————— - [ -
147 b 2 o4 e 5.4 o8 @ -2 o8
1000 - ° - —em—— B ~———— ———-—- - o -
CLEAR 1e2 * o0 o0 & 3.9 0w -3,9 o0
1012 [guep » cmamn S ] Y cmnn- W - -
@ L3 ®
® ® ®
TOTAL TROPOSPHERE * 41,6 8,5 & =142,8 1563 # =101.2 10,8
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southeast sector of the GATE B-scale array for September
4, 1974 (Julian Day 247). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(b} DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean § Mean Std
Dev. Dev. Dev.
100 ———— ———— ——— - ———— - o cmnan - ————
747 9.6 4,9 4,1 @ 9.2 b =443 Y4
200 - - - 1] - - # ewam- » - - -
18,8 Tel 9.3 3.6 @ 2248 o 13,5 3,4
300 ———— . emma—- # cmam- ————— ————— % - ————
14,48 543 @ 10,0 3,5 w27,5 # =1745 1.6
400 -———r P YOS ———e- —mn—— @ s we- * - ——a—-
13.6 3,6 =« 8.7 4e2 @ 2664 » 17,7 3,5
500 aem= wmme 13 [Ryprgups Py [ - * - .-
600 12:3 SCL O -S 1 —easd » 2233 P A LT
11.7 3,2 o 7.0 4y7 @ -20.7 @ =13,7 4.3
700 - - - - L. - - - - * - - * - - - - -
10.3 bot o b4 3.7 @ -17.0 * -12.6 3.7
800 - cr——— ® _———-- ———— [y @ -———w o
6.2 4,0 » 2.2 2.3 @ -1).4 o =9.2 1,9
Q00 —-—— - Y - - » .- o - -
1000 Rl AL L2 one e o8 .1l
fhEeR L3 B -3 S S-S L S
* © *
® ° *
TOTAL TROPOSPHERE ® 55.7 16,2 o =~172,.6 14,9 » =116.8 11,2
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southeast sector of the GATE B-scale array tor September
5, 1974 (Julian Day 248). Standard aeviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) « DISTRIBUTION (%) (watts per square meter per layer, Ap)
LONGWAVE. TOTAL
Mean sStd. Mean Std. Mean Std
Dev Dev Dev
100 ceme emae= " 9 eemee cemee ® ccmme memee
845 9,0 & b =97 Geb @ -5,2 3.6
200 ———— ————— @ ° ————— R mm—w memm-
13.4 Be2 ® L =204 36 @ =9s3 l.8
300 g ————— # » “————— ———— ————— —omaa
12.8 4,8 @ L -2649 3.5 & =16,5 1.8
400 - cnma=n  # ° - - o - LR » - -
11.7 3.0 » “ 2645 G2 ® ~19.,2 2,1
500 prpa meman [} -w- (R ) - - LE T
13.8 2.4 # ® -27.7 4ot & =21.8 2.0
600 ———— ———— # @ i —————— e cmeee
14,7 3.9 @ “ =24,.] 6.1 @ =19.5 3.2
700 - “wan. - - LT L L - e ma-
1143 4¢3 @ bt =18.3 5.5 # =15,7 2.8
800 Py cnawm- @ o - ——— # ,—ane —————
9.4 67 4 # «]l246 3.7 » -11.0 1-9
900 ceoo _mm—— # » Ppmpapgiy ————— # - ————
3.5 3.1 # # “Te? . » 6ol 9
1000 ———— —o——— W @ “m——— ————— B R -
CLEAR 1.0 1.1 * * b0 vl * -0 ]
1012 ———— ————— ® # cnw—. ———— & - [P
* L3 »
# “* *
TOTAL TROPOSPHERE @ 48,7 14,5 # =1T77.6 17.4 # «128,8 T.2

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southeast sector of the GATE B-scale array for September
6, 1974 (Julian Day 249). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
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PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (=)
(mb) DISTRIBUTION (%) (watts per square wmeter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mear Mean  Sed. Meun Std. Me i std
Dev. Dev. Nev.
Q ¥ emmum woee- * ™ L W - - - ae
1eo # 248 o0 * =fel o # -3e3 -]
0 [ ————— ————— -———— -—————— & .- ———aw-
20 L 5.6 ol * 15,5 s * «10.0 e
200 ™ omaee ———— # e P— - nm——
bl 11.1 ° # -2542 2s1 # =14,40 2,0
400 » [Epup —nm—— # cecwa om  ® [ wmo—
Se » 12,3 . * =-30,0 3.3 L 17,7 3.1
500 ET TSP - armme  # - cmmm—— & - -
5,0 # 13,4 . L3 =39,4 3,7 @ “26,1 3,3
A00 -~ 3 - - P * o mm- o - -
3.9 14,5 ° b =34,0 246 @ 12,5 2.9
700 rem—- & pep——— comns [ Ty .- # ——om= -
2.6 @ 9.7 l.6 @ -23,5 Se2 ® »13,9 3.8
800 e - @ - camee  # - ——-—
3.4 * 5.9 2.0 ® 16.0 -1 * “10.2 2.9
Q00 ———— ———— wowce ® - camme  #® - "e——-
6,7 o 3.2 1,6 @ =91 1e6 ® wbe0 1,0
1000 - -y cacen # em-- —nm B - .-
CLEAR S.0 o ol 0 o =3.9 . b 3.9 ol
10le Cnmmm @ ————- [ Cmemw comme # - -
[ * *
® # *
TOTAL TROPOSPHERZ * 78.4 2.9 # =202,8 6.0 # «]l24,6 3,6
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southeast sector of the GATE B-scale array for September
7, 1974 (Julian Day 250). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 aegree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LUNGWAVE._ TOTAI
Mean Std. Mean Std. Mean sid. Mean T ostd.
Dev. Dev. bev, Dev.
100 . - e o - U ' - - - o - -
200 s L - L . -t S B SN L 1.
300 22 i 33 iy il Bl g flse 20
12.2 3.9 # 11.7 5 # ~28.8 2.6 @ -17,1 2.3
400 - - mmm- '3 —mw-- —emaw » - - —mw-- o - - -
19.72 5,7 # 12.8 5 @ «34,.5 4e8 @ “21l.7 4.8
500 - - - L - o= --—-a #* .- - - L - - - -
27.2 6,7 @ 16.5 2.4 @ =38.9 4,5 @ “224% 2.8
600 - - - o ® Smmwa a—waw o - - - « - -,
13.8 5,3 # 9,3 3.6 » =2040 64D @ =10.6 3.5
T00 - ————— W - ———— G cnnmw c———— & e - ———-
A00 N L3 LD 23y iy 4l oy st e
900 I aedz? 5 L2250 23 % zl0es 230 Lol aele?
1009, -Ezg .-‘5’:1 - SN et 1L S A S L1
la o7 @ . by . -4,
1612 =22 Ll oLzl weatloo Lzl by LTkl all
“ #* ®
% ° L]
TOTAL TROPOSPHERE L] 68,1 Teb6 # =184,6 8,2 # =]l0.% 542
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southeast sector of the GATE B-scale array for September
8‘.]974 (Julian Day 251). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/¢ degree longitude area to another.
PRESSURE CLOUD T0P RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTLION (%) (watts per square meter per layer, Ap)
SHORIWAVE, LONGWAVE 10TAL
Mean Std. Mean Std. Mean Std. Me¢an Sud.
Dev., Dev. Dev. Dev
100 P g - r v e % mmoea ememwa= ® - - @ - LR pp——
1.8 1.7 @ 3.6 5 e 6.8 - -3.2 o3
200 -~ - - L] - - - & - - [ [ 3 ———— -
15.6 Te0 @ 9.6 2e3 =211 2.6 @ =116 lo
300 - LT e cnnme @ .- - # - -
25.1 9,7 # 12,7 9 =35.4 Set ® 2247 $.0
400 - memen-  # EX T LI - .- S mwm- - -
28,8 5.4 @ 2.7 @ ~38,3 6.0 ® BT 4,7
500 - - o wamme - - - " - 3 - .- - -
14,4 S.1 ¢« 3.5 ~?23.7 Ted o «]7.0 S.6
600 -———— ———— ® ————— @ ———— ———— # ————— [y
8,0 4.8 3.0 @ =13.5 5S¢l @ =101 2.9
700 - - % - 3 [ Ypuiouip - ' - -
3.7 3.3 @ 1.9 @ =10+6 2.7 # =9,1 1.6
ano ——— m——— ————— PR ——mwa cam—— @ —m—— —————-
1.9 2.4 *® . 9 @ -9,.5 1el hed 8.9 o9
900 - CY T TS - e . - wmm e -
6 le6 # . N * =849 P -8.7 6
1002 - LT LT RN - cmmmn  § Ceanw Camow * cmame wwaaw
CLEAR 2 H e ° 20 @ =41 ° b 4,1 o0
1012 - w4 cm—-n wmmme - PR ) - - -
& * *
@ % *
[ ] & »

TOTAL TROPOSPHERE

\

47,9

9.3

=172.,0

1002

Average radiative convergence profiles and cloud top pressure distribu-

tion for the Southeast sector of the GATE B-scale array for September
Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by

9, 1474 (Julian Day 252).

1/2 degree longitude area to another.
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PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-}
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE_ TOTAL
Mean Std. Mean std. Mean Std. Mean Std.
Dev. Dev. Dev. Dev.
100 PP wom—— W# ceame eemew #  ememe mmam- n e ——————
ol A w 2.8 2 ® -6, 0 P -3,2 .t
200 ———— cmm—— # - PP Py, ————— ———— ———
444 3.6 e 6,0 ls1 * “1heb le4 & =10e& o7
300 --- - * - - - * - - L] - -
7.0 5,1 ¢ 11.2 1.2 @ =2645 2.8 # ~15.2 1.8
400 PP “wmew W - - . ] va--— - - - -
9.9 4,9 @ 11.2 ol @ -28.9 2.3 # “1lTe6 2.7
500 - - e - PRpaipuighipey ———— %* - - - 3 - - - -
8.4 4e3 @ 10.8 le4 @ «29.3 2.0 # ~18,5 2.8
&00 - cn—— # ———— ————— cm—-- [ —————— - ——
9.4 J.2 9.1 1.9 = =265 2.1 # ~17.4 1.3
700 - mem——- W _———— ———— & .- "= - e———
7.3 1.8 = 7.6 2.1 2642 Sel @ ~18.7 3.3
ROO - - * - - £ -————— [ o - -
8,7 2,9 ¢ 6.7 2.2 # =23.1 5.2 # “1644 3.3
SQ0 -——— —mn—— ———— —mm—n # ceawa —amm—- @ ————— -
10,9 o6 @ 5.9 2o4 @ =14,9 3.8 » 9.0 1.9
éogg .- ———— O - - m——— & o ————— - -
LEAR 33.8 19,7 « o4 3 -4q1 . bt -3,7 o2
101 prepaape wnm——. & ~aane - @ —~mwwn —ome- - - ———
“ « #
# @ “

TOTAL TRNPOSPHERE o 71.8 8,1 # <202,1 8.0 # =130.4 4.6

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southeast sector of the GATE B-scale array for September
10 1974 (Julian Day 253). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.

PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGHAVE _ TOTAL
Mean Std. Mean Std. Mean Std. Mean Std.
Dev. Dev. Dev. Dev.
100 .- memvam # eewme mcme= w ,ewna ———— # ————— —————
200 198 - L L £ S-S L .
11.9 441 @ 645 le6 # ~19,1 # =1247 1.7
300 - cmwne B - PRy - [ -——— cm—aw
T.R 3.2 # 11,1 o7 # ~2346 “ ~12,5 2.0
400 ——— meene  # ———— —amee & cnrnm. L) - LTy
Hed 3.4 = 11.1 le2 » =26443 @ ~13,2 2.8
500 - mem—- W PR cemm= @ - “ [ -
6.9 2.3 # 10.4 la6 @ ~24,2 # -13.8 1.4
600 —~——— m——— cnme- ————— & e~ ® cm——— e
9.9 2.0 ¢ .2 le6 & =23.7 L4 ~14.6 1.9
700 ——— ~———— ® ————— ————— ——— @ [ ,————
9.2 1.9 o 7.8 1e7 & ~22.9 L4 15,0 2.0
800 - Sm——— * - ————— # ——nma 4 eeww- - ——
10.2 2.3 # 6,5 1,8 = “l8,5 * =12.0 1.3
900 - L - ————— 8 - - @ - -
11.6 3.6 @ Sel 2eld # -10.8 L 5.7 8
égng -5-; --z-- » cmmo camme B --Z.- # - o o -
.o . # * - - .
1612 13:2 S-LE S-S - .ol -2l
* * @
» “ *
TOTAL TROPOSPHERE #* 71.1 TaT & =182,6 10,0 # «111,5 4,1
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southeast sector of the GATE B-scale array for September
11 1974 (Julian Day 254). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATTVE CONVERGENCE (+) / DTVERGENCE (-)
(mb) « DISTRIBUTION ¢ (watts per square meter per iv.., Ap)
SHORTWAVE, TONGWAVE FOTAL
Mean Sco. Mean Std. Mean M Mean
Dev. Dev
100 ——— ——— @ cmn—a @ mmewe eamem @ e
13.4 9,7 « 8,9 @ 5.0 @ -3.8
200 ——-- - #* - # v # -
1444 Teb6 # 8.9 ® 3.1 » “11l.1
300 - - - * - ® - % - -
15.6 3.3 & Te6 ® Gef) @ 19,7
400 - SCwmn. - « L P -
10.8 2.2 # 5.8 # 304 # "13-0
500 ———— mmwae coana @ amn  # -
7.2 le2 S.1 & 3.2 # =l640
600 - remew  ® mwma= #* LSS ) reaew
) 7,5 1,7 =« 4,6 @ 3.5 # =14,9
100 P LT TP ) cwm-- @ - # LT
8,1 2.8 # 3.1 2 4,2 @ «15,9
800 - rerae  # - * - .- L .-
10.2 4,8 * 2a # Se0 4 =12.9
900 ——— m———— # cm——- “ —amo @ —ewe-
6.3 5.8 « 1.8 » 2.9 # 6.7
1000 - ———— - ——— £ YSE ) -
CLEAR 6.4 8,2 = . “ S =3,9
1012 ——— cmc—— # ———— " ———— @ -
* » L]
- - »
TOTAL TROPOSPHERE * 48,7 13,0 & =171,5 167 # «]122,7 11.1

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southeast sector of the GATE B-scale array for September
12 1974 (Julian Day 255). Standard deviations represent the vari-

ab’ 1ty in space of the 24 hour means trom one 1/2 degree latitude by
1, egree longitude area to another.
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RADIATTVE CORVERGENCE  (+) / DIVERGENCE (=)

(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONCWAVE TOTAL
Mean Std. Mean std Mean Std. Mean Sud.
Dev. Dev Dev., Dev.
100 w——_ LY mmame mee « LY. Cemew  # mmeaw ~————
11.7 la,7 @ 4,0 2.5 o ~11.4 7.3 ¢ “Teb 540
200 - PP - cmmme @ - o - _—————
10,3 7.8 L 740 e ¥ ~1849 249 A “]ll.9 1,5
300 P LT TS, EOTyparY ————- - ——verame B - -
7.2 Lok @ 10.5 l.8 ¢« =231 4.1 # =]2,7 2,7
400 P LT ] - e - LY T - - - -
8.1 2,0 @ 10.3 2e6 ® «24,3 5.1 ® =1440 3.0
500 - . @ - - [ ') ——-- Swmme - e "emo-
9.9 2.7 @ 10.0 3.2 # =265 “ ~16.6 3.7
AQOQ - - L] ——--- - o --- % e n= - .-
9.7 3,46 # 8.5 3.7 # =23.5 # =154l 2.9
700 . wem—- @ - ————- @ - “ o LT
8.8 3.0« 6.6 Jeb # =221 ° =15.5 248
A00 - - - - o - - - - ® - * - -
10.6 3.4 @ 5.5 3,3 = “l8,.4 # =]12.8 2.8
900 - cam——  # [y cmm—— & = o ® o e c—————-
8,5 4,2 @ 4ol dJel @ =10.1 “ T4 2.0
1000 -———— - # - ————— @ - * -—— -
CLEAR 15.2 13.5 « o2 Wl ® o) @ ~3.8 ol
1012 Jripuipuions —nmma  # ————- cmame @ - ™ ———— [Ty
“ @ *
& # L
TOTAL TROPOSPHERE & 66,7 15.0 & =182.% 24,8 & =115,7 i2,2
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southeast sector of the GATE B-scale array for September
13, 1974 (Julian Day 256). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by-
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (=)
{mb) DI1STRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std.
Dev. Dev. Dev. Dev.
100 - e @ ———— R —~—- ————— - ———
649 9,72 @ 3.2 . “ =9,.1 67 @ =5,9 4,1
200 - o L3 - - - *» - - - L3 - - ---:-
8.4 8,3 =« 6,9 2.0 & =18,% 3.3 @ =11.6 2.0
ano - Smm—- 8 ——— ——-——- B .- Smwww B - ———
400 A ezt oo Ml a8 z2eer 19 e sl32 1S
500 12:2 ceaie ¥ M8 Al cEes LDy ol 203
1646 3.6 = 11.4 2.4 @ =-32.8 7.5 # 21,4 5,9
600 o seocs 8 eess comees B meaew wenee #  mewee —rma—
700 13.8 LG8l M -—2:1 .-3:§ . :52:2 .-E:Z . :iglé --2:&
800 12,9 -G LS R waltd b 2133 Nl
7.8 5,1 # 3.7 3.2 » 406 @ =3.8 3.5
900 _;-; rrmae @ —mme- P . Smo & ,m——— ---:-
et b4 & ) -
1009 oo et o 22 L3 L2y ey e
e L83 izt oo 20 eatlow - 2 )
# @ *
» - L]
TOTAL TROPOSPHERE ® 65,8 12,7 » =186,] 208 # «120,3 12,4
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southeast sector of the GATE B-scale array for September
14, !9/4.(Ju]ian Day 257). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE, LONGWAVE TOTAL
Mean std. Mean Std. Mean Std Mean Std
Dev. Dev. bev bev
100 o ————— ————— # eememe mamem- ® ————— ~w———
o0 PX 2.7 @ 0 @ =3.1 .0
200 - cemem  # - # - W ———— - -
. 5 # 5.4 L . o -F 6 «3
300 - e # ———— @ ome— # ———— ————
e3 ] @ 10,8 * ° * =12.2 b
400 - LT - o LTS 2 - - -
0 9 * 11.8 . b e * =13.1 w6
500 - nmwe  # - R - B .o -
B,6 5,6 # 12,1 o7 @ &e2 * =204 3.7
600 - Swm—- @ weem- comamn @ - # cmam Pr ey
14,8 7.3 = 12,3 1e7 @ be2 @ ~22.3 2.7
700 - - come~ B - moeme & cewen @ - L TPy
13,9 5.7 # 9,6 le0 # 2.5 # -2244 2,1
800 - ———— cmman  # -——— ————— @ ,amem  # ———— rrm—-
11.7 4,8 ¢ Ta7 1le3 & 47 @ =l7.,7 4,2
900 - ro—— @ ———— cmm— @ ————— # cewm coame
22.5 6,2 # 6.3 1e5 ® 445 o 9,0 3.7
000 - - - - [ - o - - - o« - * - e - o - - -
éLEAR 27.1 17.1 » 3 2 @ . @ =37 .
1012 ——— - @ ——oan ————— & ——— W ————— -
® * #
L] L L]
* ° @

TOTAL TROPOSPHERE

79.0

=212.9

-13306

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southeast sector ot the GATE B-scale array for September

15, 1974 (Julian Day 258).
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.

Standard deviations represent the vari-
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L TP PALIATIVE U NVERGENCE ¢y ! DIVEPCEWCE (-)
LISTHIZUIION (%) (wzlts pel Bquare weter per laver, Ap)
SHOPTWA VL LA s VE TGTAL
o, Mear s Vi st Stz. Heas Tt
N Taeens
| I - s . -.=c- : --:.; s----
9.7 ® ® 25 e N
P _—-— * . e ® ——— e amw
25 .F * . e =l3.2 b0
aAany -—- . ® - L3 - .- -
€43 . . 6 8 “lo.h 2.3
400 - Y ° - 13 Nemmn LT
15.6 . . 5 e =191 b, 8
(YA - » . - L) R -
F.k » - k4 : =155 5.1
.- L ] - - - - -
600 7.9 . s b . =1344 Sel
770 - - L) : : emma- —em--
g, 8 . . £ ~12.6 4,2
LI - . . - . ———— cmee
2.5 . . 5 e =1041 1,4
- - - - - - - - - - -
9 245 . . B =3,0 9
1890 - . . cmewe : o= ----;
CLEAR . . : ol ¢ 440 .
Y -an~- - —am-e - esma=
161e . - Y
* . . *
TATAL THERPGSPHERE » 40,8 b ® =1Ah0.R 8,5 ® =120,0 11,5
tverage ragiative convergence profiles ara cloud top pressure cistriou-
tien tor the Loutheast tector of the LATE Zoctoale array tor Lepte;aer
16, 1978 (Julian bay ¢59). Ltandara deviatinns represent the vari-
ability 1n space of the ¢4 hour means from one 1/¢ degree latitude by
1/¢ aejree Tongitude orea Lo anuther.
FRESSURE CLOUD TOF RAUIATIVE CONVERGENCE  (+) [/ DIVERGENCE (-
(b ) LISTKIBUTION (Z) (watts per square wmeter per layer, ip)
CNGRAVE TOTAL
Yian ER Mean T o Vean Sud
e, VTN PN Lew,
- - - © - - - © EE LT Y - ° .- --'-_-
170 9 hel @ 3.2 e «Ta? 341 @ by 2,3
200 .- . ® ——n—- m——— @ [ c—mem : SR i --I-a
9.5 4.5 = 7.% 2.6 @ «13,1 3.5 M 116 .
- - - - * ----- - - - » - - ---—-. .- - W=
309 11.5 7.0 » 1146 I 2745 249 : 1643 2.5
- - - - L] —ma-- - - - - LT - - LT L)
400 12.5 5.3 e 10.8 2.5 o =23.0 3.1 : “ld.2 3.0
-wn- - - - - Y X - Cow- [ - LT
500 1847 4ok @ 10.4 3,9 » =33.6 del © 23,4 5.0
00 - - - —wm-- [ ° .- cawe= » - - --;--
255 B9 ® 9.7 5.0 © -28,A 9.8 : =19.1 .2
- - - - - - - - - - L ] -~ - - - - - - -
700 jasn Rz e 5.8 POE IR i Fi6 s 11,8 5
ROD P camaa comme ————— @ comm- cmmee # cemwe --I-;
740 4.4 3.6 3.2 ¢ ~10.5% 246 : =740 .
- - - - .- - » -— - - - - - - - - - - - - .- - -
700 2eb 2,9 » 1.5 1.8 @ =T N ° -6l 1.8
4 -—— - L3 - - - .- ———— - - -
é:ggﬂ . A 163 @ «0 S B 4,40 ol : 4,0 ol
- - -—---- m—mee- L LT L L Sk e m-- .-
1o0l2 - . - .
L] - -
TOTAL THOPOSPHERE b4 65,2 19,1 o =1R&,5% 1645 » «l121.5 7.9
Everage radiative convergence profiles and cloud top pressure distribu-
tien for the Coutheast sector of the GATE E-scale array for September
17, 1974 (Julian Day 260). Standard aeviations represent the vari-
ability in space of the 24 hour means from one 1/Z degree lat: tude by
1/¢ ncgree longitude area to another,
FRESSURE CLOUD TOP RADTATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mt) s DISTRIBUTION (%) (watts per square meter per layer, £p)
SHORTWAYE LOBGAVE T0TAL
Me:an Std. Mean Std. Mean Std, Mean Std.
Dav. Dev. Dev. Dev.
100 - em——- - ————- B ~nem e # ———— .
3 U 4 2.7 0 e -5,.,9 PR -3¢2 .1
200 - - - [ 3 ——aee - o - - -y - - .- -
1.8 lee @ Se4 «0 w =15.8 5 e «1044 W5
300 ———— cecne @ r———— ——em= @ - —- cmm—— - moeea
4.4 2. @ 10,7 ol @ =251 1e3 & ~14,4 1.3
400 - mman-  # - T LY - Y - - -
4.3 1.5 11.7 ol @ 2643 Tel @ =1446 1.1
500 [ g woen- # conna cmman  # —em-—— c——— .- neam=
6.7 3,0 » 11.8 3 e -2949 2.3 » ~1840 s
600 - LT P ) —maemn ammes 8 come- —amm s vaaen —mea-
11.4 3.3 » 1141 5 e =31.3 1.9 = ~20.2 1.9
700 ——— wm—— @ ceene —nman 8 caeme ———— B camm cemnm
14.0 2.6 = 10,7 7 @ =325 2.7 » =21.7 2.6
8090 -———- o——— - - - L] - - - - ceow-
29.8 5,2 o 11.7 1.3 » w?R,.5 3.3 # ~1648 2.9
900 —em- coann. # comaa ————— B ,omme ——ama @ comma LY P
2743 5.5 o 6.8 1S5 @ =96 el @ -2.8 1.9
1000 - i # ————- cmme—- B - ———— - -————- .-
CLE?“ S0 3.2 ® 2 W0 ° =347 ot - 3,6 ol
inle - cm——— # ————— ————— @ e mm- ———— 8 - [
L [ o
L] L] L)
TOTAL TROPOSPHERE ® 82,9 1o #  =20B,6 3,5 8 =125,7 3,5

Average radiative convergence profiles and cloud top pressure d'stribu-

tion for the Southeast sector of the GATE B-scale array for September

15, 1974 (Julian bay 2b1). Standard deviations represent the vari-
Tity in space of the 24 hour means from one 1/Z degree latitude by
degree longitude area to another.
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3.11 DAILY 24 HOUR MEANS OVER THE SOUTHWEST SECTOR OF THE GATE B ARRAY

The following 20 tables, on pages 139 to 145, give vertical profiles
of the daily 24 hour means of the cloud top distribution, shortwave, long-
wave and total radiative divergence. The domain is the southwest sector
of the GATE B array during Phase III and the vertical resolution is 100 mb.
Standard deviations represent the variability in space of the 24 hour means

from one 1/2 degree latitude by 1/2 degree longitude area to another.

PRESSURE CLOUD ToP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)

(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap
q
" SHORTWAVE LONGWAVE TOTAL
Mean std. Mean Std. Mean Std. Mean std.,
Tev. Dev, Dev.
100 - o _——one @ - e - L
840 9,3 @ 3.3 @ «10.0 5e2 @ -6.8 5.2
230 - wma—— ———— # - - # ceace Cemne
1249 6.7 ® 7.0 : -19,8 3.0 : =12,.8 2.7
0 - Comen  ® mawe crwo- . Y o
30 32.2 10,1 = 14,2 # -38.2 T.3 @ =24.,0 6.7
400 - - Cmm—- o a-amewn 4 [ . Ly ) ———- -
26.0 6,1 # 12,3 “ =34,7 5.5 # w22.4 5.2
500 - moeee & [ ) - _—amme 8 ————- [ T pipupey
14.3 6.9 # 9.1 & ~22.1 Te0 @ =13.0 4,7
600 - - - & - +* - - P @ - -n -
448 3.2 # 3.6 # -9,9 3.1 @ “6.3 2.1
700 ' - L - - » - [EyRpIpUOREEE - o ————
143 1.3 # . « bt ~843 1,3 ¢ ~T.7 1.2
800 - a——— # - ——m—— - - 4 - - o
o5 - ol 2 # wB,7 9 # =8.6 .9
900 w—- - e cavmn B Ry mmm- # ememe -
o0 0 -0 0 @ =845 l.0 @ =8,5 1,0
1000 ———— P - m—— ® " - o - -
CLEAR o0 N o0 0 & whal W1 -4 .1 .1
1n12 - ) - P ] - - .- - -
® n @
“ o »

TOTAL TROPOSPHERE # 50.4 65 # =}164.4 Te9 » =ll4,l 9.4

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southwest sector of the GATE B-scale array for August

30, 1974 (Julian Day 242). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.

PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)

(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTUAVE LONGUAVE ToTAL
Mean Std. Mean Std. Mean Std. Mean Std
Dev. Dev. av. .
100 -_-E -::L- “ - --EX- * ————— -EEZ- « ——— -PSZ-
S @ 2.9 o? - -
200 —n S5 A SIS
300 22 —dil o0 L& L3 g ciel 13 on oS3 ud
400 el —gil o JMe2 230 2 12 g chas L
%00 Lk -t AL W3 A LTon sl 2.0
600 el c—mnh 3 1028 Lt 2 23l Sl osens )
700 2.8 S22 L LRt A0 2% 203 e nlgik 1,9
800 13:1 S-S O LSl L UL S ).
900 12.8 e222 3 L83 LAY o e S-S L LA 1
1009 1822 —e22 4 L2220 320 T Es oy s LS
foiz"  2l:2 B -3 L -G Y|
™ “ “
® # @
TOTAL TROPQOSPHERE 3 Tleé 9.8 & =206,4 6.2 ®# e135,0 5.1

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southwest sector of the GATE B-scale array for August

31, 1974 (Julian Day 243). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
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PRESSURE CLoun 1oP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layexr, Ap)
SHORTWAVE LONGHAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std.
Dev. Dev. Doev.
100 -a-- “ ----; ————— # .- - & ————— -
0 L) . - o C -
200 22 N 3 <-4 S L
n » M - -
300 -2 L PN L
2 4 10.7 1 @ 2248 2 # =121 el
400 ———— ®  emanm wwm—— B emecae c———— B mmanw ~ema
s00 'E% . Al g s _ab oy olEg k8
s @ =27.7 € & alba
600 -313 » ---:E ® meean _-l:. M -if-i .-llf
. @ 5 & =29, & =18, .
700 -;-; “ _--;- - -.-~2 --1:3 & -3?:2 --1-2
- » ° - k] =25
800 i3 i caetd 8 M2 Me2 g oEEl el
9.5 » «8 @ =32.6 1.8 ® =24,40 1.4
9no - ¥ eemms ceme= « om0 ®maame * - - -
1.0 L o -] -
1009 2.2 . SULE S LA 3 .
fei2"  3I:t o eeatd o lalonooantl b onde L)
M # #
° * ®
TOTAL TROPOSPHERE - 77.8 1.5 # =215.9 leZ2 # =138,1 1.3

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southwest sector of the GATE B-scale array for September
1, 1974 (Julian Day 244). Standard deviations represent the vari-
ability in space of the z4 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another. '

PRESSURE

CLOUD TOP

RADTATIVE CONVERGENCE (+) / DIVERGENCE (-)

(mb) DISTRIBUTION (%) (watts per square meter per laver, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Sud. Mean Std. Mean Std.
Dev. Dev. Dev.
- - - - L e e e L @ e --’__-
100 20,4 41 643 1.6 ® M wnlll
200 217 ENER: 5.9 1,5 »  -i2.8 il
- - - L] mm-—- - - wume . -—--
300 12.0 6,5 S.2 le4 : : =134 bob
- LT P * mmom- - - —w--
400 Te2 2.6 ® 7.0 1.8 : : -12.,0 __2.1
_-—-- .- - L cmme- - -~ - - o
500 Seb 3,1 6.0 2.0 : : 121 - 1.6
- - » - - - - - - -
h00 546 2.0 * b6 1.7 : : 12,9 - 1.4
- - - - * - - - - - - - -
700 5.9 1.6 # 3,3 1.7 : : :16.2 __E.g
- - - - - * --—--- - - - - - - -
Roo 7.5 4,0 @ 2.6 1.8 : : =1243 __2.#
] w—— wnmm— # amme- ————— emann ~aw
S U CR R P P T b
1000 ——— comnn B mmem- - # * 373 :
GEh el 33 % .2 2. P .
10lz ———— R - . :
L] @
TOTAL TROPOSPHERE o $0.9 7.5 # ~160,1 Te? # =109,2 Seé
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southwest sector of the GATE B-scale array for Septgmber
2, 1974 (Julian Day 245). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/Z2 degree latitude by
1/2 degree longitude area to ancther.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(o) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mran Std.
Dev. Dev. Dev. Dev.
100 - -'T'E » - * e W - -
. . » @ ® -
200 ——— s w --319 % ___:Z v o3s2 --_22
300 L L) - . emeie v oI328 -
617 3.6 » 12.0 Ld 201 o '13.5 1-5
400 -;-; Cmm—— W - ° cmmmn  # -————- -
. L] -
500 287 A3 138 H S8 L nBaS .8e2?
22.2 5,3 # 13.4 L bod @ ~2448 4e0
600 -nm- —wn—— # cnmem +* cmama  # “emn PRy
16.0 3,8 # 8.4 ® 6.2 @ ~16.2 3.0
700 - e —emm # —mm—a B “wm— cmemw
14.1 S,1 # 4.5 @ Se7 & 1442 2.9
800 =573 "§'; » --E.s . --373 » ————— .-
ol M- L o » - .
900 -3%3 -3 * meees 5 --3-. . o9 --l-?
. F ® 0 - 3 o -
éegga -3 --Il5 s el # ——— --I:l --l:?
#* -
i612 LS . eeatd oI L
o L2 *
# * ®
TOTAL TROPOSPHERE ® 64,2 8,6 # =195,5 442 # w]31.3 5.5

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southwest sector of the GATE B-scale array for September
3, 1974 (Julian Day 240). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
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PRESSURE CLOUD TOP

RADIATIVE CONVERGENCE (4+) / DIVERGENCE (-)

(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap) :
: SHORTWAVE LONGHAVE 19TAL
Mean std. Mean Std. Mean Sud. Mean sud.
Dev. Dev. Dev. Dev.
0 - LY. o - - P 1 rwom SR o LTy
17 3244 13,1 o 48 1.5 M =23.6 Te? : =-18,8 6,4
—--—— - 13 - ———— - [ - -
200 19,6 8,A @ 10.8 3.2 : ~20.6 3.8 : -9,8 J.4
- - - » - - .- - - - - - - - -
300 1047 3.4 @ 10,1 1.8 ° ~19.5 3,0 : 9.4 2,2
- - - L4 - - cneee -- - - - LT -
400 6.5 1.5 # Te2 3.0 : -16.,2 bok : =9,0 2.1
- - ® - - - - - - - — -
500 4,9 1.9 # 5.9 3.6 # -15,7 S.6 : -9.8 2,7
- - - L ] - . - * LT - e ) - -
600 5.0 2.7 # 4.5 3.0 : 14,9 640 : “]1044 3,1
—wm- - - - * - ——— - - - - - - -y
700 6.3 4,3 g 3;7 2.8 : '15'2 644 : =11.% 3.7
8 - o LT ———— e - - m———— ———— -
00 Hed 441 bl 2o 2.0 : -11,8 445 : -9.4 . 246
- - - . L4 - - - - -- Cp— Y - - - - -
00 3.7 3,9 : 1.3 1.3 : 6,1 2eé : -:403 -.l‘:z
i PR R S 1o Thn e Thn T
1012 - - : _————- P . —-—— - .
@ ° ) *
TOTAL TRNPOSPHERE @ 50.8 12,3 # =147,5 22.3 » =96,7 10,8
Average radiative convergence profiles and cloud top pressure distribu-
tign for the Southwest sector of the GATE B-scale array for Septgmber
4, 1974 (Julian Day 247). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree iongitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTICN (%) (watts per square meter per layer, Ap)
© SHORTWAVE LONGWAVE TOTAL
Mean std. Mean  Std. Mean std. Mean std
' Tav. Dev. DNev. Dev
o - - .- L3 T - .- - ® - - O s - “ - .- - -
! 100 1646 la,2 @ 5.6 5.5 « =13,9 B o <82 4.1
[ - - @ - on .- - e & SCmumy 0 O wemws #  eameew - -
200 20.8 8,0 ¢ 5.3 4e3 : w2249 3.4 : ~13.6 2,9
. 00 - [ ————— ———— ,———— - iy cnmae
! 3 1648 5,4 9.7 404 B =26.3 6:5 & =166 3,2
- S m—-—- ® - —cmeew - L cTemee -
! 400 1547 4,7 @ 8.3 S.1 : =725,.3 644 : =170 4.3
--w-ew LY T & - “cowew - - Dgmmm wemen LLE T
500 1265 5.9 7.9 5.5 @ =227 Teb : «14,8 3.5
- - - ® - - - - * -os - - - - - -
500 8.6 4,6 # 6,3 5,5 =15,3 5.9 : -9.0 1.6
; 7 w-m——— omam—— B -———- _-mwaw # - - - - - .-
i 00 5.9 5.3 & 3.8 4o @ =121 445 : ~8,3 1.3
1 800 - - - - & P - & - - - - - .-
‘ ° 2.3 2.8 ¢ 1.5 2,1 : =B4A 1.5 : =7.3 1.2
| 00 - - @ - - - .- - - m——- - -
! 1 o7 1.1 * 5 9 # “Tel leé : =-6,5 l.4
| 00 P oo cmm- ——mm- —— - cnan= ccee= e
{ ; ¢0ekm .2 e o 02 =l s TSk o
' 1012 ewes - : —mmew cmmen ¢ - - M - -
i " @ »
v TOTAL TROPOSPHERE ] 53,0 18,1 # ~1%8,4 19:9 # =105.,4% 8.6
. Average radiative convergence profiles and cloud top pressure distribu-
i tion for the Southwest sector of the GATE B-scale array for September
i 5, 1974 (Julian Day 248). Standard deviations represent the vari-
f ability in space of the 24 hour means from one 1/Z degree latitude by
i 1/2 degree longitude area to another.
|
‘ PRESSURE CL.OUD Top RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean  Std Mean — std., Mean  Std
100 Dev. Dev Dev. Dev.
- .- > .- -————— @ ——n—— ————- » - - -
200 4o 6,3 : 3.9 1.3 : “7.9 3.0 : -3.9 4%
100 8.6 1.6 @ 8.9 E ~18,5 “3.0 » -9.6 1,2
;00 8.3 6.1 @ 10,8 1.8 8 =259 "3.1 »  -15.1 2.1
-- - - - - L L) - LT T - - .-
500 T.5 442 : 8,9 2.7 : =258 2.0 : 16,9 2.1
000 11.3 2.6 » 8.3 3.2 ¢+ -29.8 T4l »  =21.5 1.7
—m—— Py ———— [ cenew ———— canm- P
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800 16.6 5.6 ¥ 5.6 3.1 8 =256 “7.5 * -15.9 4,6
500 15.3 6.9 * 4.6 2.9 ®  =16.9 T4 +  -12.3 2,2
- - - - 0 o - n. - - - - - - - - - - - -
: loo 7.7 4.6 : 242 1.8 o =748 140 : -5.6 1.2
- - - - - - - - - - - * - o - - - - - - -
/ E%%gﬁ 4e2 47 : . . : =349 ol : =3.8 el
- . - . - - M
L] * &
* ® *

TOTAL TROPOSPHERE

60.5

13,3

~191.5

16.9

~131.0

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southwest sector of the GATE B-scale array for September
Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by

6, 1974 (Julian Day 249}.

1/2 degree longitude area to another.
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PRESSURE

RADIATTVE CONVERGENCE (4) / DIVERGENCE

CLOUD TOP )
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAY! LONGWAVE TOTAL
Mean Std. Mean Std Mean Std. Mean Std.
Dev. Dev Dev. Dev
100 e emmea Y . cm——— # ————— —————— @ .o —————
0.0 Ne0 & 2,8 . @ "eh,R 0 @ «3,.1 ol
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500 - LT PT R ) camme —mmen  # - LY ) ————- -
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600 - - » - ———- -« - - L] - -
17.2 4, * 1201 1,5 ~34,9 2.7 # -22.8 2.8
700 - cmw—=  # ———— ————— % - wwm——— # - -
16,9 4,7 @ 10,3 1.9 # ~30.9 3.9 @ “20,45 2.9
ROO - - * = - L3 mwmmm 00 0 mamws » —mn- cem—-
%00 160“ 3.1 : 7-9 ll9 : =226 3,3 L "'14'7 1.9
19.3 5,3 e 5,4 1,9 ® =10,9 1e5 & 5,6 1.1
1000 —-—-—- LT T T R ] - ————- - Ly ] " . -
CLEAR 12.6 Heb ® el ol » =3.8 1 ® =3,7 .
1012 - - - * -—-- owe- o LTS - “ 0 - . - - -
“ * L]
L ] ® *
TOTAL TROPOSPHERE * 79.4 5,1 » =210,3 2.9 & =130,9 3.1
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southwest sector of the GATE B-scale array for September
7, 1974 (Julian Day 250}. Standard deviations represent the vari-
ability in space ot the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (=)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGNAVE TOTAL
Mean Std. Mean std Hean Std. Mean Std.
Dev. Dev Dev. Dev
100 ———— cmmee # eeee- ———— ® camae eemme [ T
ol ]l @ 2.9 ol # «5,.9 o1 & ~3.1 ol
200 ——-— cmn—- @ ———— ——— # O RO ~rn—-
2.9 3'5 A 5.9 .6 * 113 * ‘lo.“ 09
300 ——— —mmnn # -———- - Y Pt camem
9.6 4.9 # 11,5 o7 2.7 # ~16.9 2.3
400 [y rrmas  # eaw= camee @ cmmien - cmam-
20.8 6,2 ¢ 12.2 b @ 4,0 ® -25.1 3.9
500 ———— P - [ I ceemw  # canan -
21.7 5,3 # 13,1 2.2 3.8 o w23.8 3.3
600 - cm—— # ———— ———— & - # - ————
15.6 4o @ 10.5 Cel ¥ 6.5 # «14,5 4,9
700 - Smm—— # - —m———- # - # - -
!008 4-2 i 706 3.1 @ 54‘ * ~10.7 2-9
800 - P —————- ————— # ———— @ .- ————
6.8 3.2 @ 448 2.5 # 3.2 @ ~8.1 1,2
900 - - # cammn ————— ™ cnmes oyt
Tt 5.0 # 3.5 243 # la2 # =642 1.3
logo - P —mm- cmmen @ S - -
CLEAR 442 4,7 @ ol 1 @ 1l @ =3,9 o2
1012 [ o R ——— A came  # comwm o
» « »
#* # *
TOTAL TROPOSPHERE s 7241 Teb ® =194,9 8,1 4 122,48 4,5
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southwest sector of the GATE B-scale array for September
8, 1974 (Julian Day 251). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) ' DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGHAVE TOTAL
Mean Sted. Mean Std. Mean Sud. Mcan Std
Dev. Dev. Dev. Dev
160 wm—— e » - ———— # ———— camme  H# emmme meme-
1.2 2.0 ® 3.5 - =hs5 8 @ 3
200 - EEhRaEE ) ————- cmm—e @ crm— ————— # ——————
10.5 6,2 ¢ 94 2.6 # =19.2 Rett # 1.1
300 - - - ® - [EoRpEpE IR ] - e - # eemew 00 O memee
22.9 1l1e2 » 12.8 lel @ ~35.4 6.0 & 6.1
400 - ——m—- - wmm—-  # cComm- Cmnew # - -
214 5,1 # 9.3 2e7 # -33.6 4e] @ 3.1
S00 -——— PSR 3 = cumee  # —m~nw P - -
18,6 5,6 # 7.2 3.9 =3044 Be5 @ 5.6
600 - mweee  # ommaw cmmon  # —awme- LTSN # -
14.3 Tel @ 445 3.7 @ -19,8 Tet # 4,5
700 -—mn * ————- P . - mmme ¥ -
7.1 * 2.1 2et # =12.8 3'5 b 201
800 - % - -———— # - ) -
246 ® . 9 @ 9,1 ® .
900 ———— ® [P ———— @ » —————
l1e0 4 . U * .6
éaggn ---; : ———— .---a : : --__5
1012 —— ™ ——— ———— » cm———
“ * L]
» ® *
TOTAL TROPOSPHERE » 49,8 10,6 # =179,4 11e4 # «129,6 4,0

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southwest sector of the GATE B-scale array to~ September

9, 1974 (Julian Day 252).

Standard deviations represent the vari-

ability in space of the 24 hour means from one 1/2 degree latitude by
1/Z degree longitude area to another.
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PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (wvatts per square meter per layer. B8p)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean std. Mean sed.
Nev. . Dev. Dev. Dev.
- - e - - ¥ semo- - -~ * - - oy - °« .-T-T -
1oo . -9 @ 2-8 ol o 6,0 '“ » 3,7 o3
200 —m— e maw W ———— e - ————— # - coaum-
1.7 2,9 ¢ 5.6 '6: =15,7 1-1: ~l0.1 o7
--—- LT L L] - - - - - - - - - -
300 3.9 I 11.0 . # -244R 1.8 : «13,9 1.2
- - .- - - - o - - - om - -
409 "5, E e il 4w -2907 3.2+ -18.3 3.2
- w-ve- o W mem-- - [EyRipipuy - e - - -
800 942 3.3 ¢ 11,1 8 @ =31.,0 2el : 19,9 2.3
- - * omm-- - - L] LT TN o - nn--
600 10.1 3,0 * 9.4 1.0 & =-28,0 242 : =18,.6 2,1
-~ - - - - ® - - - * - - = - - - -
700 7.2 1,7 8,1 1.3 : 27,2 3e4 : -19.2 244
- - - L] - - - - - - - - - - - -
800 9eh 2.0 * 7.5 1.5 = ~24,41 3.8: =16.6 2.6
9 -—-- - - “* o - - <+ - ey T - cemen
00 1305 377 s e 1.5 @ <154 2,5 » k.5 1.4
- - LT L] - - - -- .- @ - - - oa - - - -
%Bgﬂn 35,0 13.5 ¢ o 2 # =bol ol # -3,6 o 2
inle ——m- ———— ® ———— cawan B memwa ————— @ “mme I
% +* *
® * *
TOTAL TROPOSFRERE L4 T4.2 5,0 # =206,] 6e7 # w131.9 3.9
Average radiative convergence profiles and cloud top pressure distribu-
tion tor the Southwest sector of the GATE B-scale array for September
10 1974 (Julian Day 253). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by |
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(inb) DISTRIBUTION (%) (watts per square meter per layer, 08p)
SHORTWAVE LONGWAVE TOTAL
Muan Std. Mean Std. Meanr Sud. Mo srd
Dev. Dev. Dev. Dev.
100 - _m——— # ———— ————— . ————— # [ camm
4eT Seb ¢ 247 0 @ Byt 3.2 @ =5,7 3.2
200 - cowwn —————— ——m——— @ waaee ——me= @ ramew AP ey
N 5.0 3.5 # S.4 2 # =164,5 1.5 b =l1.l 1.6
300 ame- comma  # -——-——- R vome. [ [l -
48 2,4 @ 10.7 3 @ =23.9 l1le6 @ -13,2 1.7
400 o cvmme  # cnmm- comn- @ ————— cemm- & c—wm— ————
S.8 3.1 # 11.5 2 ® “25,4 1.6 ¢ «13,9 1.6
500 - - # - ————— mmw ——nmw - - -
540 2,0 = 11.2 2 & -26.3 1le2 ® =15,1 1.2
600 - P ———— —anee ————— —————— W ————— -
8.9 2,9 # 100 b @ 2743 1.9 # =17.3 1.8
700 - - LR T #  eewe= - - #* LT T - e - L) - -~ - -
Sl 2.2 9,0 «H @ =28.5 3.9 -19,5 3.8
800 - —-m——— @ - n o ——aw % - ——mww W - " -
12.3 3.4 8,5 9w 2446 4,7 @ =l16.1 4,2
Qno -——- cemm-  # ———- ————— @ —n—- PR men “ommon
1644 3.3 @ 7.9 le2 @ =14,5 2.8 @ ~b,6 2.1
1040 —— canm=  # ———— cnwen # comu ————— ema o
CLEAR 2749 11,9 » . 1 ® =441 1 -3.5 .
inle ——— - # camam ————— & ———— ——— B - ne—-
* L] *
* # @
TOTAL TROPOSPHERE L 77.3 1,9 & =199,4 102 & =122,1 9.6
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southwest sector of the GATE B-scale array for September
11 1974 (Julian Day 254). Standard deviations represent the vari-
ability in space of the 24 hour means trom one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRTIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean  Std.
100 ———— D e e Sl e e AT e
200 18:8 M.l LN —2tlp Ties 6.1 & I3 35
a0 23 P S PR (s B 1
400 12 I eenal o IE3:5 »oooires 3.4
soo 122 oS Lty 2l : 3.7
0o 3 YU S O : 38
700 -l Y A O L1 : 2.1
800 ol s L2l LA LA . 1.4
3.3 @ ~10.5 -
500 a3 A S L LA L . —eatb
T A :
Tole St e aaa2l ceedd o uZ20 H -l
o M M o
" @ -] S
TOTAL TROPOSPHERE L4 4640 11,9 # =]162,5 13.8 # «106,5 8,8

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southwest sector of the GATE B-scale array for September

12 1974 (Julian Day 255).

Standard deviations represent the vari-

abj1ity in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
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CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (=)
(mb) DISTRIBUTION (%) (watts per square meter per layexr, Ap)
SIORTWAVE LONGWAVE
Mean Std. Mean Std. Mean Std.
Dev. Dev.
100 .- mmwan  # - e v o 4 eeeww ————— # ————— -
6.3 7.5 #* 3.3 b =849 3.7 4 =56 2.7
200 - mmm—- B ———— 'S —emww e # —————- ————
T.7 7'1 # 606 A 17,8 207 * -1142 1.1
300 [P ———— 8 c——— @ ————— ——amn W - [P
6.6 3.2 ® 10.6 L ~24.6 1.8 # =137 1.6
400 - DY - @ cCumee cmmme B oman “nm-
8.5 2.7 ® 10.8 ® -2642 3.4 @ ~1544 2.1
8§00 - - - - » - - cmew- am- * - - cowaw
10,4 4,7 » 11.0 & 5,2 # =178 3,2
600 anm- cmen.  # —— * L TpRu [ - -
G.6 2.7 # 9.2 o -2449 4oy @ =157 2.1
700 - P ) —mmee - cmen- R ———— -
10,6 3.8 » 8,0 « =24.8 6,1 & ~16,8 2.5
800 - ,m——— @ - @ - ——amw -———- —n————
13.5. 6,3 # 7.2 “ «20.6 S.0 * 1344 1.8
900 - - - @ - - o .- D= L] - - -y -
9,0 3.5 # 4o » =11.0 242 : ~646 1.9
no - mmnae W - - L] - - - - - -
éLEgR 17.7 Y4 @ 2 . L4 =be) 1 # ~3.8 ol
1012 —— m——— # ———— ————— 8 ceema conen @ e P
“ * L ]
: » & *
TOTAL TROPOSPHERE * T1.5 13.9 & =191,6 17.0 # «120,1 6,3
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southwest sector of the GATE B-scale array for September
13, 1974 (Julian Day 256)}. Standard deviations represent the vari-
ability in space of the 24 hour means trom one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std
Dev Dev. Dev. Dev.
100 . weewa “ ceen- [ comnn meew= ® ——a—- o——
17.3 12,9 4,3 1.2 & ~14.5 Te2 ® =10.3 6.6
200 ———— woma- W - ————— #. o= - # - -
100 18.7 907 » Be6 205 : 2241 3.6 : '13'5 2.2
- - - - * - - - - - - - - - - - -
i 1443 5,4 @ 11.3 l.1 & =25,2 4.2 ®  =13,9 3.8
400 —-——— cesan # camae - @ - camm- “ - - -
16,3 6.0 # 10,2 249 # =26,5 7.3 : =163 6,0
S00 _-——- ---- ) R - L'} L. .= - e - - - .-
12.5 5.0 # 8.6 3.5 # 2247 8.6 # 1441 6.9
600 e - # ————- ————— B [ papaha cmm—— # ——— ~———
9.1 5.1 ¢ 5.7 34 @ «1549 Tel @ -10.1 5.0
T00 -~ LT TT I - —m——— B - LTI 4 - - -
6,2 6.3 @ 3.2 2.8 # =127 Seb6 # “3.6 3.6
RQO ——— Py | ———— ————— @ - ——— ————— -
3.6 442 ® 1.5 la7 #* -3.7 2.5 » 8.1 1.7
900 ———— ————— W ———— ————— B ,——— ————— -————— - ———
N 2.0 .6 @ 6 o7 : =Te0 13 : -6e4 1.2
000 - mm—— B ———— R .- cmem- —nw— L
Ct EAR o1 ? # o0 o0 o b . # 440 o1
1012 -nm- cmaa-  # manne rmmae & —eoww Cmmee  # —e—w- e
o @ e
* L)
TOTAL TROPOSPHERE L 54.0 11e4 @ =160.2 22.0 ® «106,2 16,4
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southwest sector of the GATE B-scale array for September
14, 1974 (Julian Day 257). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/Z degree latitude by
1/¢ degree longitude-area to another.
PRESSURE CLOUD TOP RADTATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) « DISTRIBUTION (%) (watts per square meter per layer, 4p)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std Mean Std. Mean Std
Dev. Dev Dev Dev
100 - ————— -_5--7- ..... B ememwn  meae- o maeme  memae
5 B w . @ ] -3 o
200 .2 oy LR L g L3 e Ly
200 2l OSSN b A~ SR LA St L S, LA
4.0 b2 # 10.7 2 @ 2.1 @ ~14,0 1.9
4no - LTS ) oo - - L] Ly » - -
500 2l w22t s A8 238 SR LS L S 15
5.8 3.6 @ 11.6 o7 A4 1.6 L4 -16,8 1.4
£00 - —em—— ————— [ ] ———— # - ———a-
11.6 6,1 o 10.4 lel @ 3. * =203 3.4
700 - - “ - - - o - * - - - -
10.3 4.5 @ 9,2 140 @ 4e7 # «20,6 4,5
ANO ———— mmm—— @ o crmre # meece eaa== @ - ——————
10,5 5,3 8.2 1e0 # 5.3 @ -17.0 5.0
900 i ——— ® ————— ——— @ “————— B - w————
1060 2246 7.1 : Te6 l.2 @ 446 : =H,2 4,0
- - - - - - - - - - ® - - - - m--
fofa® 288 JA33 00 L2F 0 Lt w2 n B Ll
® * .
@ L ] L]
TOTAL TROPOSPHERE ° 77.9 2,9 +« =207,2 8,7 # =129,3 9.1

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southwest sector of the GATE B-scale array for September
15, 1974 {Julian Day 258).
ability in space of the 24 hour weans from one 1/2 degree latitude by
/¢ degree longitude area to another.

Standard deviations represent the vari-
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PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVIERGENCE
(b) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean std. Mean std. {ean Std. Meun Sed
Dev. Dev. Dev. Dev
1n0 -——-— - s mem # ———— [ M [P - s 3 ————— —————
11.3 6.3 @ 4,7 1.0 = ~11.1 3.2 @ =6,5 2.7
200 - m——-—— - e cem—- W - o W - -
20,2 5,9 # 9.9 1.8 # ~2343 3.0 # ~13.4 1.8
300 - -~ o - —wm—— B - - @ - -
17,8 S.6 # 11.6 lal # =2R.0 3.5 ¢ -16.4 3.3
400 -——— -————— - ————— - - [PORpPEPE 3 - - - -
17.3 4.4 @ 9.0 * =27 46 3.5 @ ~lt.6 3.5
500 ——— - - .- & camw- @ —v—w- - o - - - -
13.5 2.4 # 6.6 bl =23.7 3.8 # =171 3.1
&00 -——— - o - - # - [ [E - - * ————-- -
9.2 4,3 » 244 * ~16.2 be9 @ -13.8 4,1
700 —-———— L OupEEE 3 ———— @ - ——n—— @ ———— wem—-
59 3.4 ® . ®  =12.4 2.8 11,7 2,6
L) _—e- - - ® - - Cmema ,ma—- L] - -
2.8 2.5 # 2 # -9,7 1.5 # 9.5 1.5
900 - - - o - - *® - - e - 3t - -
1.5 2.2 *® o0 0 @ =Teb 5 » =76 o9
1000 - LT - o e & camm. ————— PR -
CLEAR o4 9 @ o0 0 # ~4,0 0 4,0 .
1012 - m—— B ———— ————— # - e o ————— - - ——
® * ®
L2 « L] .
TOTAL TROPQSPRERE * 45,1 5.4 # =163,6 Tets # w118,5 7.6
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Southwest sector of the GATE B-scale array for September
16, 1974 {Julian Day 259). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADTATIVE CONVERGENCE (+) / DIVERGENCE (=)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std Mean Std. Mean std.
Dev. Dev. Dev. Dev
106 o -———— BT 4 - ) - e -
5.5 Ba4 # 36 « 3 @ =844 42 ¥ -4 48 3.5
200 w——— ———— ——— PR ——— ———— B —————— o
13.5 12,1 # 966 3.8 # =2045 5.0 @ ~1049 1.7
300 - - - ———— c————— - # - ————-
10,8 S.6 @ 11.% 1.3 @ 26,1 2eT ® ~l4,6 2,3
400 - o # o= cmm—— & ce——— ———— B bt m————
10.5 4.6 @ 9.1 3.5 4 -26.7 4o @ ~17.6 2.5
500 .- - W ———o- cmm——a - - ,———— - -
12.8 4,4 # T.6 be5 @ -?8,4 f,2 # w?U.7 4,2
600 - - - © -~ - m——- - - L) - - -
1544 7.5 « 6.4 4.6 # =?6,5 9.2 =20e1 4,9
700 - ©woronm & - o " - & - o - & - - -
14,5 10,0 « 4eS 4.1 =21.2 Teb o ~16,8 3.8
A00 o ——mwm - ————— ¥ v - ot - - & “ PR, -
8.5 4,6 ® 2.1 2.3 @ -13.0 3.2 # -10.9 3.3
9n0 - .- 'S - - - 'S - - - - & [RpR, -
4.7 3.2 ® s 9 fel # -7 e9 1.0 @ =70 1,4
1000 - vmm—- 'y ———— .- @ - oo - ' - - -
CLEAR 3.8 3.5 = o o0 # =440 0@ ~3.9 ol
inl2 - EL TN o= cwmm- @ ——cne PYRNOR R 4 ————- —————
w # *
® - *
TOTAL TROPOSPHEKE @ 5543 15,3 ¢ «182,7 210 # 12744 8.4
Average radiative converyence profiles and cloud top pressure distribu-
tion for the Southwest sector of the GATE B-scale array for September
17, 1974 (Julian Day 26U). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-}
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean std. Mean Std. Mean Std.
Dev. Dev. Dev. Dev.
10¢ - cm——— # ———— ———— @ - ———— [ -
. o? b # 248 1 # =%.9 3 @ 3
200 — cem— # - ———— .- ————— @ LY
. 1.2 1.0 = 5.6 b # -15.5 P o4
200 - - . ece=mw -———-- 'S - e oo [ '3 .-
4,1 2.1 e 11.2 5w 2449 le2 # 1.2
400 ———— e & commn= cm——— @ cwama ————-—— -
4,3 1.5 # 11.8 2 @ =2646 le2 ® 1.1
500 - - - o PR - 13 - - - # - -
5.3 1.5 # 11.5 U 2940 1.0 # 1.1
600 - - . @ - - & - - - “ -
. 10,0 Ja4 @ 10.4 6 ® =30,9 lea @ 1.2
700 - ————— & —-——— ————— & -—— e 4 - -
15,1 3¢3 » 9.3 1.2 =34,1 2.0 @ 2.6
800 - “mm—— # ————- - # —————— PR —————
2840 5.3 =« 9.5 2.1 #» -28,.4 3.4 # 3.8
900 - - & ———— - & - - - * -
19.0 4oT7 @ Se4 les @ =105 1.9 # 1.9
1n00 m-- [y 3 PR [ '3 - - & .-
CLEAR 12.8 9.1 # o2 el # -3.8 ol o1
1nl2 - cm—— @ - ———— - [RONpERI 4 -
* < L
& * L]
TOTAL TROPOSPHERE * 7766 4ot ®  =209,5 2.8 @ =131,9 4.9

Average radiative convergence profiles and cloud top pressure distribu-

tion for the Southwest sector of the GATE B-scale array for September

18, 1974 (Julian Day <61).

ability in space of the 24 hour means from one 1/2 degree latitude by

Standard deviations represent the vari-

1/2 degree longitude area to another.
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3.12 DAILY 24 HOUR MEANS OVER THE NORTHWEST SECTOR OF THE GATE B ARRAY
The following 20 tables, on pages 146 to 152, give vertical profiles

of the daily 24 hour means of the cloud top distribution, shortwave, long-

wave and total radiative divergence. The domain is the northwest sector

of the GATE B array during Phase IIT and the vertical resolution is 100 mb.

Standard deviations represent the variability in space of the 24 hour means

from one 1/2 degree latitude by 1/2 degree longitude area to another.

PRESSURE CLOUD TOP RADJATIVE CONVERGENCE (+) / DIVERGENCE (-)

(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAYE, LONGWAVE TOTAL
Mean Scd. Mean Std. Mean Std. Mean Std.
Dev. Dev. Dev. Dev.
100 - cvawm @ ——e- ————— $# - commn W - ,———-
1442 8,7 =« 3.1 2w -13.2 bt -10.1 5.1
200 -t cnman  # mm—— cacwa # cmem- » [P —————
13.2 4,3 ® 64 6 * =20,0 » -13.5 3,1
300 ——nw LT TS weumw cmmew @ - » . —— -
16,2 5.4 # 12.3 o7 =275 b4 ~15,.2 1.6
400 - c—m—— # Y e » —— -
19.3 6.6 # #* -29.8 # =16.8 3.9
500 - ————— L - # - -
19,5 5.2 @ ® 2944 ° -15,4 S.1
600 - --7-- # @ - » e——- —m———
& 2 # - o - 3
700 10.% ST s cled . .oTe3 e
443 4,9 # b ~9.8 *» 6,9 1.8
800 - LT TN #* cmmm- » - LT T
2.2 3,2 # ® 844 » -T2 o7
300 - LT} * & - L -y -
5 1.1 & L3 =Te2 ok b ~6e9 .6
1000 - o @ % ———— oo # [SPp —————
CLEAR «0 0 & b4 02 LLTSY .0
1n12 - ———— #* vamw. c——-— - -
® ° .
* L *
TOTAL TROPOSPHERE » 61.8 8.9 # =165,5 13,1 & «103,7 6,2
Average radiative convergence profiles and cloud top pressure distribu-
| tion for the Northwest sector of the GATE B-scale array for August
: 30, 1974 (Julian Day 242). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) . DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Sed. Mean
Dev. Dev. Dev.
100 - c———— ® . - @ - c—mm B [pp—
o0 S 2,8 ol @ =5,8 P =3.1
200 oo romm- * ceceen LY [] L3 -
o5 1.3 0 5.6 o7 @ » 3.6
300 e Comea. @ ommo- P R ) L] .-
1.6 1,8 =« 10.9 ot @ L4 ~12.7
400 ey ,roewe @ [ o ) - .-
5.1 3.2 » 11,7 «3 ® ~15,6
500 - oem-  # —e—— —m——— % # -
9.6 3.2 ¢ 11.6 8 @ e =21.2
600 - - » - -om - * * - -
9.4 2,1 @ 10.7 1¢S5 # » =19.1
700 - m——— - wme—— @ o -
10.9 2.9 @ 10.0 1,5 @ * =2140
800 - Seanm # ———— ——ewn * —vam-
12.7 3.2 @ 8,7 1.9 # “ =17.3
9500 pepapt ————— W o B @ cemme
12.6 3,1 @ 2.2 @ L4 31
1000 .- - - » e — “ * -
CLEAR 37.6 11.0 2 # “ -3.8
1012 pupiipepn ————— B ———— L3 —————
° » 3
» “* %
TOTAL TROPOSPHERE # 78,0 543 ® =21044 Jer # w132.4 3,1

Average radiative convergence profiles and cloud top pressure distnibu-
tion for the Northwest sector of the GATE B-scale array for August

31, 1974 (Julian Day 243). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/Z degree latitude by

Y dearee lonaitude area to another.
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Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northwest sector of the GATE B-scale array for September
Standard deviations represent the vari-

1, 1974 (Julian Day 244).

ability in space of the 24 hour means from one 1/2 degree latitude by
1/¢ degree longitude area to another.
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v ‘ convergence profiles and cloud top pressure distribu-
tion for the Northwest sector of the GATE B-scale array for September

Standard deviations represent the vari-

abiiity in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.

PRESSURE CLOUD TOP
(mb) DISTRIBUTLON (%)
Mean Std.
Dev.
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no ————— e
3.3 1.9
L O N
e v
I612 -ail -——nim

TOTAL TROPOSPHERE
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Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northwest sector of the GATE B-scale array for September
Standard deviations represent the vari-

3, 1474 (Julian Day 246).

ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
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PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)

(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONGWAV] TOTAL
Mean Std. Mean Std. Mean Std. Mean Std.
Dev. Dev, Dev. Dev.
100 -—— r—o—— - - ——www comwme B8 mmee- .-
4.8 aa“ A 2.9 03 # 8.3 4e2 * "503 4.0
200 - wonm—— cmo=- ——m—— —oma- ,———— ® [Epp -
643 5,3 # 642 1.0 @ =17.3 149 @ =11,1 1.3
300 - ————— # ——— - - camem @ Cwm- -
8,0 2,7 & 11.2 b @ =257 269 * wlbyb 2.9
400 —-—— rm———— & - ELT T - ——m—- # —-——— - -
7.7 , 2,2 # 11.4 oI ~2604 3.9 # 15,0 3,3
00 - L e - anm—- cnmo- P -————- - -
T3 2,9 = 11.0 1.0 @ -26.7 4o @ =1547 3,2
600 [y cwem=  # e [ moam. camen @ o cnm—-
9.2 3,2 10.0 l.4 # -26.4 34 @ =)16ob 2.2
700 = comma P ————— o cmmm= e LT e
13.2 4ol @ 9.6 1.9 ¢ -27.7 3,3 @ -1841 1.9
800 g, cnme. - - [EYSPERTE ) - [EPRRPREE ] [ -
9,8 1,2 6.7 1.6 ® “20.5 3.0 » ~13.8 2.0
Q00 - - * - - * - - - » - L T
10,9 4,2 » 443 1.8 =120 2eb @ “Teb 1.5
1000 - —em—— # ———— ——wmn # -———a. - B PR cmm—-
CLEAR 2?-8 802 * |2 ol @ b0 ol A ’3.8 ol
1012 - ————— 8 ————— ————— - ——m—- 8 - e
* * *
* “ *
TOTAL TROPOSPHERE * T3.6 ST # =194.9 134 @ =]21,4 T.9
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northwest sector of the GATE B-scale array for September
4, 1974 {Julian Day 247). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area tu another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVI LONGWAVE TOTAL
Mean Std. Mean Sted. Mean Std. Mean Std.
Dev. Dev, Dev. Dev.
100 - LT CY N —wm—- memme e e wm “ ,eom- -
2545 19,1 # 11.5 7.9 = ~18,.,9 10.9 =745 3,6
200 ———— e @ ———— —oman  # —emea .———— B wm— Yo
26,1 8,2 12.2 Se¢ o 24,5 5¢0 »12.3 2.4
300 - ————— ————— U 3 - R ) comm craam
15.2 5.6 @ S.l 4,9 @ 225 6o @ «17.5 3.3
400 - - +* —meew - #* .- -———re o - -
11.% 3.1 b 243 Je2 # =16,5 4,0 @ =17.2 3,6
500 - mmw—- # - _————- # - - oo " - - -
T.8 2ok # 1.6 25 # ~1646 4¢3 » =151 3.1
600 - cwm—n eneam m———e 8 - cmmm. @ mraee Py
6.2 3.2 1.2 2.1 @ ~13,1 4.5 o =119 3.4
T00 - P coaam _————- ceem- wmme - mm—-
443 3.1 @ o7 1.3 # -11.3 34 @ =10.7 2.6
R00 - LT T ] — e - ——man @ rama- -m——
2.4 2.3 ¢ 3 8 & -8,9 1.9 # -846 1,5
900 —-—-—- L - - # ————- cmmm. & - e —--
R 1.0 = el 3 & LI-TD] 1.7 » 6.0 1,6
1no0 -——— m———— # - ————— # c—om- ——m—— # - [
CLEAR 3 5 hd o0 0 o wl o) ol » 4,0 ol
1012 _-——— cmmn  # - ————— i mm—— - ® - -
L. ] L] #
* * #
TOTAL TROPOSPHERE ° 34,8 8,6 # =145,5 1643 # =110,7 io,8
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northwest sector of the GATE B-scale array for September
5, 1974 (Julian Day 248). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (4) / DIVERGENCE (-)
(mb) «DISTRIBUTION (%) (watts per square metcr per layer, Op)
SHORTWAVS: LONGHAVE TOTAL
Mean Std. Mean std. Mean std. Mean ~ Std.
Dev. Dev. Dev. Dev.
100 -ea- P S cawee PP womem memse o rmmee -
b 8 @ 2.9 - =60 e @ =3.1 ol
200 - - * - YT I ) - - - » -~ - -
1.6 2.5 # 5.8 8 @ -15,7 9 @ w949 .t
300 ——— LY - cemw—— & oe-- camnow  # ———— -
1.9 247 @ 10.8 «2 * «23.8 le2 @ =13.0 1.2
400 -———— - # cama —mmm— # - ————e & ———— ————
3.0 2,5 » 1144 T @ -25,.,7 o8 @ -14,3 1.4
500 wn— © cmm——- —a———— & wamam ——am- # cemm -
T.2 * 11.4 1.0 » =31.1 1.8 # -19,7 1.9
600 nm- ® meenn ——m—- # cemaa o PP cram-
12.2 » 10,5 163 » =32.8 2.7 # =2243 2,1
700 - o« cmanw YSPEPTEEE ) - wqmns B - nww-
13,3 * 9.1 1.0 A =32.6 3.5 ° »23.5 2.6
800 avon » - - cumme o camnw  # ™o - o
2041 * 844 1,2 @ -2645 4.6 @ ~18,1 3.7
900 - ® ———— —— @ R ~——— -
1444 L 5.9 lo7 @ 2.2 * =5,5 1.3
&nﬂg - » - [ cmmn # reame memea-
LEAR 2640 * 3 N bt . ® «3.5 .2
1012 . - ————— cmmee # meecse mame= » - -
“ . -
° “ »
TOTAL TROPOSPHERE @ 76,5 4,7 w =209,4 6.3 # =132,9 2,3

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northwest sector of the GATE B-scale array for September
6, 1974 (Julian Day 249). Standard deviations represent the vari-

mmmn Ak Abn DA miee e P N | Ammcama V=L EAda b
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RADIATIVE CONVERGENCE (+) / DIVERGENCE (=)

PRESSURE CLOUD TOP
(mb) DISTRIBUTION (% (watts per square meter per layer, Ap)
SHORTWAVY: LONGHAVE TOTAL
Mean Std, Mean std. Mean std, Mean Std
Dev. Dev. Dav. Dev
100 —— cmam- @ - ———— —————— -~ —v——
«0 D@ 2.8 1l # “5,8 0w o1
200 wown - - ———— # - - —awm & cnn—-
112 1-7 A 5.7 .3 o "15'6 b L4 -6
300 - onean  # -, - cwmnn B - - - ] -
241 le6 » 11.3 b w w2hal 9 8
400 ———— —em—— # [P ———— [Ioghingie ————— @ e
440 2.7 # 12.2 3 & -2646 l.8 ¢« 1.5
500 ———— ce—— @ ———— cmvan  # [y .amm- W cw——-
14,8 3.2 @ 1244 6 =36.9 2.1 @ 2.0
600 ——— wona~ ® —amwn cmmnn & conee —————— ¥ ————
1846 4,7 11.8 1,6 ®& =34,8 2.4 ® 1.7
700 g cmwmn  # [ commn @ cnm-- ———— ,————
15.8 2.1 @& 91 1,9 # -29,0 3,2 » 2,1
800 - L1 T TR - .- ————— - - - * -~
18.4 3.0 6.9 1,8 # =216 345 # 2.5
900 wmow Smme- % - - - * - - -~ Y -~ -
16.0 4,5 & 4,2 1.5 # =946 1.2 # 1.3
1000 i cnnnn  # [ ———— aman [ [Pysnn
CLEAR 9.2 6,3 # ol ol # =3.0 ol ° ol
lol2 ———— om— W ————- ———— o - # S
* “* *
® » *
TOTAL. TROPQSPHERE # 76,5 5.2 & =207.7 346 # «131,.3 4,5
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northwest sector of the GATE B-scale array for September
7, 1974 {Julian Day 250). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATTIVE CONVERGENCE (+) / DIVERGENCE (~)
(mb) DISTRIBUTION (%) {watts per square meter per layer, Ap)
SHORTWAVE LONGWAVE TOTAL
Mean std. Mean Std. T Mean Std
Dev. Dev Dev
100 prp— - @ - - - @ - - . * - .- - -
3.1 3.6 % 3.7 . ° -Tal 1ed o =344 8
200 - cawws @ - or m——— & -—— - # - -
12.6 TaT @ 10,1 3,2 » =20.5 3.4 @ =10+4 2,6
300 - - # —————— ———— # . - # ————— -
15-1‘ 4.2 o 11.6 107 A4 “30.0 2;2 * -18.3 2‘1
400 ——— ———— ———— —————# cema ——— @ cemm- reme
21.% 49 # 9.1 2.7 @ =34,1 4.8 @ 25,0 3.6
500 - LY ] - oY ] - YT ) cmmn- LY Y
19.6 3.8 # 7.8 3.6 ¢ =31.8 440 @ 24,0 4.0
600 -m- ceman.  # - L I LTS PR cnemw -
13,8 4,9 @ 4ol b » “20e2 640 i ~16a41 4,7
700 e cuman & cemn- - B - - & conow cemee
Teb 4.6 @ 2,1 2.8 & =13.5 49 @ «lla4 3,7
800 - wo——— - ————— - - cme——— —mea-
3.6 3.5 # . 1.5 & “9e6 2.0 @ 8,7 1.8
900 - enan @ nn-- ———— - LR ] cmwae L LT
1.8 2e¢5 @ o « T @ =844 » L =8,0 8
éngx ——— wm—am & ———— ———-- Y rowae CYRppUPREEE ————- e
L R ’9 240 » . o0 L .411 01 * -"Il 01
1012 - mem—.  B# - cwmna B L PP - LT
* L] »
° L] *
TOTAL TROPOSPHERE @ 49,9 10,4 & =179,3 117 # =129.4 a,7
Average radiative convergence profiles and cloud top pressure distribu-
tion tor the Northwest sector of the GATE B-scale array for September
8, 1974 (Julian Day 251). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/Z degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD T0P RADTATTVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE, LONGWAVE TOTAL
Mean Std. Mean std. Mean Std. Mean Std.
Dev. Dev. Dev. Dev
100 R, .o W SR ————— & - ——nn—— ———— -————
4.0 3.6 @ 442 1.3 # -l.7 leb ® =3,5 5
200 —mo- CT T TEE - - .- & - —em—— ® - L P
15.7 2.5 # 1044 2ol - ~21e4 1.1 @ 10,9 1.5
300 - wnee=  # -———-- ————— @ - P - -
32,9 8.0 # 11.4 2e3 # ~39,7 5.1 # «28.3 4.5
400 ———— -mmen W - ————— & v [ - -
184F 3.9 = 8.1 2.0 # ~28,9 4el ® =20.9 3,0
500 i —m—n- & _————— PR ) ————— PRI -———-- mna-
11.3 3.2 * 6.2 2¢7 @ 2046 45 # »l4e6 3.4
600 ———— .m——— # ————- [P - wmmm—— ¥ m———— ——mm-
945 Ju4 44 2eb ® -15,.8 34 @ =11.5 2.9
700 - - * .- e L) cavaa - L3 cmwe- -
545 2ol » 267 2.0 @ ~12.3 lets # =9e5 1.6
800 PP mmeee @ cnm-- PYSC T ) — oo [PPSR ) - emew
18 1,5 = 1.2 1.3 @ 3,5 9 # ~843 .9
Q00 Prappey. - - * cnmen - - » - - - - - ® - - - -
o7 9 @ b 6 @ ~B845 . # ~8e1 8
1000 [ L T ~mm- ————— - ————— -~ -
fhEer el L L
L] o L]
k4 & L3
* » &

TOTAL THOPOSFHERE

4940

=168,.5

5.5

1)
—~
P
o
o

Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northwest sector of the GATE B-scale array for September

9, 1974 (Julian Day 252).

Standard deviations represent the vari-
ability in space ot the 24 hour means from one 1/2 degree latitude by
1/¢ degree longitude area to another.
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PRESSURE

CLOUD TOP

RADIATIVE CONVERGENCE (4)

/ DIVERGENCE (-)

(nb) DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVF, LONGHAVE TOTAL
Mean Std. Mean Std. Mean Std. Mean Std.
Dev. Dev. Dev Dev.
100 - me——— -———— ————— & e mame- L - - ————
o0 U 2.8 ol # ~5 4R 0 @ =341 ol
200 - cmmmm H# mem—- ———— ————— ————— & c———— -
. «d @ 5.5 2 & -15,2 2 ® ~9,7 ol
300 - ———— & ———— —mnm—— B - wm——— cmmm - ———
3.8 2.5 @ 10,9 U w24,9 1,2 ¢ «14,0 1,1
400 - - - * - - o - - - » - - -~ .-
1440 6,3 # 11.8 14 o =33,1 3.9 # =213 3.8
500 pipa —ea——- ————- maman # ccnm- ORI Y ————— S
11.1 J6 @ 122 le0 # =326 3.1 # -20.5 2.2
600 i m——— # ——cee cam—— @ cenme ————— ¥ a—— Py
11.9 3,46 # 10,4 9 @ ~28.4 2.7 # =~18,0 2.0
700 - LT reamn YT T U cawom - - # - .-
e85 3,7 8,6 le0 @ =26,5 3,0 » -18,0 2.5
800 ——— o [P ————— @ - ————— - -
10.9 3.9 = 7.3 1,3 » «22.0 3.6 # ~l4,7 2.7
900 - - - [ - - -~ - * - - - » - - -
12.3 3.4 @ 6.1 240 ® =13.4 2.8 ¥ T2 1,7
1000 ———— ————— ® -———— ————— ® ————— ————— ——— -———
CLEAR 2644 l4,2 » . 2 @ =440 el ® =3.6 o2
1n12 - .- * - - - - L3 - - _—mmmo o - e - -
* ® &
» * *
TOTAL TROPOSPHERE L 75.9 2.7 # =206,0 3.4 * =130,1 2.8
Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northwest sector of the GATE B-scale array for September
10 1974 {Julian Day 253). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/¢ degree longitude area to ancther.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
(mb) DISTRIBUTION (%) (watts per square meter per layer, Op)
SHORTWAVE LONGWAVE TOTAL
Mean Std. Mean Std. Mean Std Mean Std.
Nev. Dev. Dev, Dev,
100 —-—— ——— B ———— ———— @ [ ———— # ———— -———
o4 1,0 @ 2.7 0 0 =60 e @ =3.3 oé
200 - -———— B - ———m- B meeme  mewe- o - cen--
1.8 3-2 L 5-3 co Ad "15.7 103 #* "'101‘0 1.3
300 - ———— @ ——mm- cmm—— # ,——— —— 8 —emon cm———
2.9 2,9 # 10.7 ol “ 24, 1.7 o =13:4 1.7
400 - ———— & ———— ————— B - ———— ——— @ crm—- -
4.8 3,7 » 11.6 22 26,5 245 8 =149 2e4
5 - cmw—- W ——— ————— —————— P camne conanm
00 5,9 2,5 1146 d @ 29,3 206 ® «17,7 24
600 ——— P P ) ———— caman & —————— amm—— ¥ - -
12,3 4.6 @ 1047 .8 : =31e7 3.2 : “210 2.8
- - - - “* -—-—-- - - - w - - - - - -
700 14,3 3,4 » 10,1 o7 @ -32.1 248 : 2149 2.9
- - L .- - * -~ - - - .-
800 15.7 2.9 # 9.3 8 @ =25.1 3.5 : -15.8 3,2
9 . ——— m—— ———— ———— ————— —— - P
00 15.3 2,7 # Tet 1.3 # =14.0 2.0 # =6e5 1.6
1000 ——— P P ————— —wm—— e c———— # - ————
CLEAR 2645 9,3 ¢ b 'S =4l 'R 3,7 .
inl2 ———— wom— # ————— ———— Y e camea # - P yuppt
* “ *
. » # *
TOTAL TROPOSPHERE 3 79,9 1,2 » =208,6 45 ® wl28,7 4,2
‘ Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northwest sector of the GATE B-scale array for Septgmber
11 1974 (Julian Day 254). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree jatitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOoP RADIATIVE CONVERCENCE (+) / DIVERGENCE ()
{mb) ‘DISTRIBUTION (%) (watts per square meter per layer, Ap)
SHORTWAVE LONCWAVE TOTAL
Mean std. Mean std. Mean Std. Mean Std.
bev. Dev. Dev. Dev.
100 - . -~ L] - - ) - - # - -
3.9 be2 @ 3.8 2.2 @ =745 2.6 3.7 1.1
200 - ————— - - ———— & ~———— ————— & - -
12.7 10,2 # 844 3.3 o 20,0 4ol ® wlle6 3.0
300 - mo——— # cm——— ———— - cemma  # - —————
1245 4.6 o 10.5 2.5 =27.7 2.4 @ =17,2 1,8
400 - L ——— ———— &% - cmm— B o -
s0 do? BTy I35 Dy 28F 0 TEG oy cind TES
8.0 1.7 = 8.5 3.1 # =24,9 Gel = 16,4 3.0
600 ————— cmame # o e B cmene - - LY g
9.7 1.9 # 7.2 2.8 & -23,2 4e2 @ =16,0 3,2
700 - cemm. B - ,eman % cmane Py - .-
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Average radiative convergence profiles and cloud top pressure distribu-

tion for the Northwest sector of the GATE B-scale array for September
Standard deviations represent the vari-

ability in space ot the 24 hour means from one 1/Z degree latitude by
/2 dearee lonaitude aArea tn anathar

12 1974 (Julian Day 255).
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Ave~age radiative convergence profiles and cloud top pressure distribu-
tion for the Northwest sector of the GATE B-scale array for September
13, 1974 {Julian Day 256). Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
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Average radiative convergence profiles and cloud top pressure aistribu-
tion for the Northwest sector of the GATE B-scale array for September
14, 1974 (Julian Day 257)}. Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/2 degree latitude by
1/2 degree longitude area to another.
PRESSURE CLOUD TOP RADIATIVE CONVERGENCE (+) / DIVERGENCE (-)
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Average radiative convergence profiles and cloud top pressure distribu-
tion for the Northwest sectour of the GATE B-scale array for September

15, 1974 (Julian Day 258).

Standard deviations represent the vari-
ability in space of the 24 hour means from one 1/Z degree latitude by
1/¢ degree longitude area to another.
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APPENDIX A

RADIATIVE PROFILE MODELS

The following tables contain the radiative profiles that were used
to construct the GATE budgets. They are divided into categories based
on cloud top pressure. There are twenty-eight cloud top categories for
the shortwave profiles and eighteen for the longwave. As discussed in
the text, there were two basic groupings for the longwave cloud pro-
files. One is the thin cloud in which the cloud base occurs in the
same 100 mb layer as the cloud top. The other is the deep cloud with
cloud base at 950 mb regardless of cloud top pressure. In addition,
there are seven clear sky LW profiles for various ranges of water vapour
content.

The values given are in units of watts per square meter for the
pressure interval, Ap. The pressure interval thickness is 100 mb for
all layers except the surface layer, which is 12 mb thick. The numbers
given represent the average instantaneous rate of energy gain (positive)
or loss (negative) for the layer. For the LW case the instantaneous
value is not a function of time. However, the SW value is an average
over a 12.0 hour interval in which the instantaneous values are changing

due to changing solar zenith angle.



*193em a7qelrdroaad jo senieA JULISIITIP 103

‘rearojur 2anssaxd xad 1939w 2aenbs x9d s3jem ‘oouslasarp saemduol LS aBITD IV °Iqel
. Z10T
01°S- VL Y- LE - 0T - OT"%- 90 % 00—
000T
8%°87- 68 GC- [AAR A 65°0C- 96°L1- R A oL°¢I-
006
G0 e I8 ¢e- 86 €E- 01°ee- TG Ce- 08°Te- L6°0€-
008
6€°CE— cTee- G0 ve- 79 ve- [ARE2 % 66°6GE- L0°9¢-
00¢L
GL"GT~ 86°9¢- %9°LC- 8%°8¢C- 7 6T LETOE— Ze°TE-
009
~ 08°%¢- 6€°G¢C- 0T 9¢- 18°9¢- €97 LC- v¢°8C— L0°6C-
[Ta}
— 00¢
! LE €T 19°¢€C- 68 €T~ L6 €T~ (VTR A VAR T4 96 %C-
00v
®wG CT- 09°¢c- 99°¢C~ cL et 8L°CT~— 78°CC— 06°¢cc-
00¢
vy y1- 69 " %1- G6° 71— T¢ sT- 9% °G1I- CL ST~ 86°GT—
00¢
18°6- 1876~ 18°6- T8°6- 18°6- I8°6G- 18°6-
00T
4 (qu) sTsae]
§897 8y 0°¢ (A8 VAR 9°¢ 1931831y *§21d pJABpUEIS
10 01 03 03 03 03} 10 (wd) I93ep
8% 0°¢ [ VAR 9°¢ 8°6 8°¢ <+ 9Tqe3Tdro9ad
AA<>MMHZH HINSSHId NAAID dHdd

Nl

AAS ¥VHETID

wM) HONIDYAATIA EMOd HAVMONOT



~158-

*aansssad do3 pnoTd Jo uoridunjg
B se ‘TealaluTr ainssoad iad asisw saenbs iad sizem ‘sous8isarp asmod saemSuol pnoTo AOTUL 7V °T9RL

¢T10T
98°¢- 6C° ¢~ 67°¢— 62°¢— 6C°¢— 6C°¢~ 62°¢— 6C°€— 62 €

000T
£E - ?70°9+ 179+ 8" [+ T [+ €¢I+ 0¢" L+ 0" [+ 0C" [+

006
S L5°0%— L%°0- Ly 0 66 0+ S6°0+ TL°0+ TL°0+ S6°0+

008
96" e~ [S1 A A 79°68- 06°1- ¢ T— Z21°0- %7°0~ 97°0— 9¢€ "0— )

00¢L
6T°82- 71.°8C~- T 1g~ L6°TTT- C6°C— L6°0~ T6°0-~ 68°0— S6°0—

009
0% 9¢- 09°92- 09°/7- 87 6C— 68°LCT— S6° ¢~ 68°0— TL°0- £€8°0—

00¢
00°%#¢- CT " %¢—- GG %we- 1762~ 08°9¢- 0T LET~ LT [0 T~ L0 0=

010}/
TL°TC— 9/.°CC- 96°7¢- €¢ e 9/.°€C- [ AR YA 80°LET— 06°1- v 0-

00€
L6 71— ¢0°GT- G0°GT- ST °GT~ € 9T~ 69°G¢1- 0691~ G Y11~ A/

00¢
T8° G- T8 G- T8° G- T8° G~ £€8° G- €6°G—- 8T°9- V4 A T€ 88—

00T
/6 068 6L 269 £6S HgY 18¢€ 682 6T (am)

STo9A9T "Soid
03 o3 01 o3 03 03 03 03 03 PIEpUEIS
068 6. 269 €65 8% L8¢€ 687 z6T 00T « (qu) sinssoig
doaz pnotT)
SATITSOd = SOU33I8AUOY
9ATIBE83N = 90u98iaAl(Q

(TVAYEINI H¥NSSE¥d NIAID ¥4
anoId ADIHL

[4

_mM) HONEDYHAIC

YIMOd HAVMONOL



roanssoad doj pnoTd jo uoT3l
-ounj e se ‘Teaxajur oanssoid xod as3°uwm aienbs aad sijzem ‘souslasarp asmod sAem3uol pnoTd UTYL €V OTqEL

¢I01
%0 e- G9°¢- L87€- 91" %~ €e - LE Y- LE Y- LE - LE" Yy~
000T
G6°€C- €6° 1+ €e°s- - €T L- 90°0T- 68 ¢TI~ ¢C Y- 00°91- 76 91—
006
86 9¢- 0S8 “#6- L%°0- 71°¢e- 86°9- 06°6— (AR VAN 99°GI-
008
G6 we- oe-Le- AR YA 1+ 9% e- 19°L- £0°E€T—- %6°9T- 96°GT-
00L
61°8¢C- L 8- v1°1e~- 08°26— 99 T+ 86°¢- 8%7°6~— 86°ET- 0s°CI-
009
0%°9¢- 09°9¢- 06°L2T- 8%°6¢C— 7G5 66- IT° T+ 26°6G- 80°TTI- £€9°6-
00¢S
1 00°%Z- ST ve- GG YT- [ARS YA 08°9¢- S8 %6~ 65°0- c8°L- 8% 9-
A 00%
i VAN AA 9,.°72- 96°2C~ [N XA 9L°€C~ £C°6C- 6€° 1L~ 96°C- ¢6°T-
oot
L6°%1- ¢0°ST- G0°ST- ST°CT- (AN A 69°S1- 06°9T~ L9°12- 0L°T-
0o<¢
18° G- 8°6- 18°6- I8°6- £8°6— £€6°G- 81°9- VAAS VA
00T
GL6 068 T6L 269 €65 78Y L8E 68¢ 6T (qw)
4 ST9aDT °s9ig
o] ok} ok ] 03 01 03 01 01 03 PIBPUEIS
068 16L <69 £66 78% L8¢ 68¢ Z61 00T « (qu) @inssoig
doa pnoid
SATITSOd = 9ous8a9Au0)
9ATIB89N = @oouadioal(g
('TVAYAINI H¥0SSddd NIAID ¥idd Nlﬁzv HONHOYHAIQ dIMOd HAVMONOT

anoid NIHL




*(qu ;g€ 031 qu OQT) 2anssaad dol pnoTo JO UOLIOUN] B St ‘[RAIDIUT vanssaid xod
a93aw aaenbs 1ad s3ijem ur ‘poraad IYSTTLep INOY ('Z] B I9A0 90udB8i8AU0D Iamod SABMIIOUS UBDNR ‘Y °T1qelL

Z10T
0 0 0 0 0 0 0
000T
O 0 0 0 0 0 0
006
0 0 0 0 0 0 0
008
0 0 0 0 0 0 0
00¢
0 0 0 0 0 0 0
= 009
o 0 0 0 0 0 0 0
i 00§
0 0 0 0 0 0 0
00Y
00°6Y 29°1¢ S6°GT 0 0 0 0
00€
9% €T €€° LT LT TY 68 €6 €€°6¢ 99°LT 0
. 00?
€8°9 6L 162 16°L 1$°02 81°8€ 786G
00T
(qu)
LEE 682 692 0S¢ z61 LLT €91 Y srens csoig
01 031 [o}s] 03 03 03 01 pIEpUEIS
687 697 0¢? Z61 21T €91 . 00T < (qu) sinssa1g
doa pnot)

(TVAYEINI F90SSTId NAAIO ¥dd NIEBV HONHDIHAANOD ¥IMOd HAVMIMOHS NVIW



-161-

(qu g/¢ 03 qu /sgg) @ansssad dol pnolo Jo uwoTjouny B Sse ‘TeAI9IUT 2anssoad iad

I23sw axenbs xad sijem ur ‘poraad IYIIT4ABp Inoy (°ZT B 1940 90uUs812AU0D Iamod SABMIIOYS UBIK * GV STqERL

Z10T
0 0 0 0 -0 0 0
000T
0 0 0 0 0 0 0
006
0 0 0 0 0 0 0
008
0 0 0 0 0 0 0
00L
%2 9T 0 0 0 0 0 0
009
6L°LY GG 9% €6°€C VIRAS 0 0 0
00S
61°9¢ 6T1°9¢ [8°6C 79°6¢ 09°1Y 12°82 ARt
00
L1°€T LL €T L 9T L 9T L YT TT %€ A ¢
8€°7T 8€° T LL°TT LL°TT LL°TT 9% €T 9% €T 008
002
T€°9 1€°9 €9°9 G99 G9°9 £€8°9 €8°9
00T
(qu)
8LS 9%¢ v8Y Vi YA L8E T9¢ 4+ STea9T "S94d
03 03 [olu} 03 [o)s} 01 [e}e} plepuelg
94g 8y 4% STy L8E 19€ tge  (qw) 2Inssaid
doa pnoT)

(TVAYEINI TINSSTAd NIAATO ¥dd

_WM) FONIOYHANOD ¥HMOd HAVMIMOHS NVIW



*(qu 16/ 03 qu g/G) @2anssaad dol pnoTd Jo wOTIoUNI B Se ‘TrAISIUT sinssaad aad
1912w axenbs iad s3ijem ur ‘poraad IYSTTLep Inoy (°z] B 19A0 2ouo8i2Au0d ismod sABMIIOUS UBSR 9V OTqBRL

¢10T
0 0] 0 0 0 0 0
000T
0 0 0 0 0 0 0
006
08°0¢ 86°L 0 0 0 0 0
008
€1L°G¢ L6°GY 98° 6% 16°2¢ 86"/ 0 0
00L
%C°CC 7¢°C¢ %C'¢¢ 1V ANA 06" %6 9Z° LS s0°¢e
009
& 8¢ %¢ 86" %¢C 8G "¢ 09°6¢ 09°6¢ 09°¢¢ JAVRWAS
© 00§
i GG #¢ 1R ¥4 CC "1 96 °G¢ 9¢°G¢ 96°G¢ 61°92
8]0}
S0"¢¢ S0°¢¢ €0°¢c €0°¢€¢ c0°€C G0°€? LL°€TC
00¢
8¢°0T 86¢°0T 8G°0T LS°TT LG°TT LS TT 8€°¢CT
00¢
v°q /AR 7°s 7°s %< 79 €9
00T
(qu)
t ST2A97 *sai1g
162 TLL T€L 269 519 6€9 €65 pIEpUBIS
o3 o3 o3 03 031 03 o3 m@Ev 2INSsaIJ
L €L 69 L9 6£9 €65 - 8.5 “ " do3 pnotn

(TVAYEINI H9NSSHYd NIAID ¥dd _ WM) HONADYAANOD YIMOd HAVMIYOHS NVAW

Nl



*([ooeFans] qu ZTQT 03 qu Tg/) @2anssaad dol pno[d JO UOTIOUNT B SB ‘[RAIDIUT oinssoxd iad

1939w @aenbs i1ad s3ijem ur ‘poraad Jy3TTAEp Inoy (*ZT B 12A0 oous8isauocd Iomod saeMIIOys uedl °/V 9IqBlL
CTO0T
89°1 89°0 89°0 0 0 0 0
000T
69T G8°CT CeTIE 6T°%¢ 8 LT LZ°9 0
006
€C°GT 6€°6T 6€°6T 6€°6T SE°TE 08°6¢ c0° ey
008
€91 GE 6T Ge6T €76l Lz°0¢ L¢°0¢ Lt°0cC 00/
ce°81 0%°0¢ 0ov°0¢ ov-0c¢ 15 S A SE'TIC 11 A A 009
!
o
2 79°1¢ 89 °C¢ 89°7¢ 89°¢C¢ 99°¢¢ 99°t¢ 99°¢¢ 00S
I
66°¢¢C 65°C¢ 6G°¢¢C 65°C¢ 09°¢¢ 09°¢¢ 09°¢7 00%
L0°T¢ LO°TT LO°TTC L0°TC LO°TC L0°T¢C L0°T¢ 00€
8601 8¢ 0T 8G 0T 86 0T 86 0T 86 0T 8G°0T 002
I%°s I%7°< 17°g I%°s iv°s 17 < I%°q
001
(£3s 1e9TD) (9m)
: 4 ST9a97 *sai1d
¢10T1 GL6 996 616 068 698 78 PIBPURIS
o3l 07 03 03 ok} o3 ok
] (qu) @anssaig
GL6 996 616 068 698 %Z8 16L <« do3 pnoTn

('IVAYEINI FYNSSHEd NIAID dAd NIEBV ADNIDIIANOD YIMOd HAVMIYOHS NVIRW



~164-

APPENDIX B

RADIATIVE DIVERGENCE TO HEATING RATE CONVERSION FACTORS

The conversion factors listed in Table Bl provide for obtaining
the radiative heating rate (°C per unit time) from the radiative flux
divergence values (watts per square meter per pressure interval) found

in Tables Al through A7 according to this formulation:

Heating rate _ Flux Div. Conv. Factor
(°C per unit time) (Tables Al - A7) x (Table B1)

This is a form of the basic equation: |

AT _ g 4H
At Cp Ap

where AT/At represents the change in temperature per unit time interval,
g is the acceleration due to gravity, Cp is the specific heat of dry air
at constant pressure, AH is the radiative divergence and Ap is the pres-
sure interval. All of the constants, including the pressure interval,
Ap, have been compressed into the conversion factors in Table Bl. Note
that there are two sets of conversion factors. The first, Set I, gives
the 24 hoqr integrated heating rate, accounting for the fact that there
are only 12 hours of solar insolation. Set II produces an instantaneous
rate of heating, in °C/day, that would be attained if the current diver-
gence value persisted for 24 hours. The only difference between the two
sets of numbers is in the conversion of the shortwave convergence to

°C/day. Otherwise, either the process continues over all 24 hours
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(LW, °C/day) or the averaging period is shorter than the duration of
the phenomenon (LW and SW, °C/h).

The total radiative divergence column cannot be directly converted
to a daily integrated heating rate using the factors in Set T of Table
Bl because there are two different time scales involved. The total
daily integrated heating may be obtained by determining separately
the longwave and shortwave components and then summing them. If the

total instantaneous rate of heating is required, then the .factors in

Set II of Table Bl may be applied directly to the totals column of the

tables in Part 3.
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