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ABSTRACT
This is a description of the structure of an insect model. The

model simulates the population and energy dynamics of seven major groups
of insects. The processes handled in the model are predation, non-
predatory mortality, recruitment of individuals, food selection and
feeding, excretion, and respiration. In addition to the state variable
giving biomass (in g C/mz), density (in numbers/mz) and average weight
(in g C/individual) are given for each category of insects. No simu-

lation results are given.



INTRODUCTION
Purpose

The below- and aboveground macroarthropods are among the more
important groups of consumers in the grassland ecosystem. The evalu-
ation of their impact on the producers should therefore be of interest
in any total ecosystem study of the grasslands.

A total ecosystem model for the grasslands, ELM, has been developed
at the Natural Resource Ecology Laboratory (Innis 19752, Innis and
Gustafson 1975; Parton 1875; Sauer 1975; Anway 1975; Rodell 1975; Hunt
1975; Reuss and Innis 1975; Cole, Innis, and Stewart 1975; Steinhorst,
Hunt, and Innis 1975; Innis 1975b; Woodmansee 1975). However, at pres-
ent macroarthropods are only represented by grasshoppers. The model
described here is an attempt to go a step further. It is a simulation
model for several major groups of insects and spiders and takes care of
both the number and energy dynamics of each group. Eventually, this
model will be run either as an integrated submodel in ELM or in con-

junction with ELM.

Basic Approach

By reviewing the biomass data for macroarthropods it seemed that
there were ten important groups to take into consideration: Araneida,
Carabidae, Chrysomelidae-Curculionidae, Scarabaeidae, Tenebrionidae,
aboveground Homoptera-Hemiptera, Margarodidae, Asilidae, Formicidae, and
Orthoptera. (Margarodidae, Asilidae, and Formicidae have yet to be
introduced into the model.)

Each of these groups is split up into 16 categories or life stages
(eggs, larvae, diapausing individuals, adults, etc.). It is assumed

that to represent each group by one particular life history is adequate



and realistic within the framework of the model (See Appendix A). For
each of these groups and categories several processes are handled.
Individuals die from predation and from non-predatory causes, and they
are transferred from one life stage to the next. They respire, feed,
excrete, and produce litter through their feeding activity. In addi-
tion, average individual weights are calculated (in g C) and compared to
an expected or "normal" weight for that particular life stage. This is
to arrive at effects of starvation on survival and egg laying rate. In
addition, a few abiotic variables are computed from abiotic data sup-
plied by ELM.

The driving variables are supplied by the abiotic, producer, ahd
mammalian consumer submodels of ELM {for list of variables see Appendix

B).

Current Status

At this time only seven of the aforementioned ten groups have been
included in the model.

Furthermore, little attempt has been made to "tune" the model, and
most of the parameters have little or no basis in actual data. Param-
eter values were largely subjectively chosen to allow a successful
execution of the model, that is, to utilize all the different pathways
in the model. Since time was limiting, it was seen as more important to
develop the structure of the model than to obtain a good literature base

for the parameter values,

MODEL STRUCTURE
General Organization
The model is programmed in the simulation language SIMCOMP 3.0

(Gustafson and Innis 1373). Although SIMCOMP has its own basic structure,



virtually all the important calculations take place in SIMCOMP's sub-
routine CYCL1., The program can therefore be read much as an ordinary
FORTRAN program. SIMCOMP's source program is only used to create the
appropriate variables for interconnections with ELM.

The overall organization of the model is as follows. TFirst comes a
block of coding which is computed once at each time step. This includes
computation of a few abiotic variables, relative density, preference and
rank for the food selection mechanism for herbivores, and the number of
degree-days per day that will be experienced at the surface and at 7.5
cm soil depth.

Then follows a block of coding which is computed once every time
step for each stage for each group of insects. Here the expected or
"normal" weight and the actual average weight of an individual are
computed. This is followed by a block that pertains to the energy needs
of predators, the preference of predators for different prey, and,
finally, the actual number of prey taken.

The rest of CYCL1l is made up of a block of coding for each group of
insects which has been included in the model. In each of these blocks
the following are computed for each stage: The number dying from non-
predatory causes, the number transferred from one stage to the next, the
total respiration, feeding, and excretion by all the individuals in the
stage.

In SIMCOMP's subroutine START the values at the beginning of the
simulation are set for some variables. In addition to this a number of
functions and subroutines are supplied for use in different calculations

in CYCL1.



‘The life cycles which were chosen as representative for the dif-
ferent groups were subjectively determined from field data and infor-
mation in the literature. The length of a particular stage can be
changed by changing parameter values (ETIME(I,J), ETIM1(I,J), ETIM2(I,J)).
However, the particular sequence of stages, the length of the total life
cycle, etc., can only be changed by changing the structure of the model.

The feollowing life stages are recognized in the model: Eggs,
active immatures (larvae, nymphs, or spiderlings), pupae, mature adults,
and diapausing immatures and adults. Although there is a difference
between active and diapausing eggs or pupae, this has not been consid-
ered in the model for other processes than respiration.

For subscripted variables that do not pertain to food selection,
the first index refers to the life stage and the second to the parti-
cular group of insects. A description of the different life cycles can

be found in Appendix A.

Processes

Below follows a description of the different processes and their
implementation in the model. Where the implementation differs somewhat
for the different groups of insects, these differences will be treated
briefly at the end of each paragraph discussing a particular process.
Definition of variables can be found in Appendix C. The flows affecting

a particular life stage are illustrated in Fig. 1.

Computation of Degree-Days
The number of degree-days per day is computed in CYCL1 by calling

up the function EDGDS with input parameters of maximum and minimum
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temperature for the day and the developmental zerc. The developmental
zero is probably different from species to species and may be from life
stage to life stage within one species. However, because of lack of
information in the literature, no attempt has been made to distinguish
between developmental zero values for the different groups. Instead,
the number of degree-days is considered to be the same for all animals
at the same level in the soil. Two values for degree-days are deter-
mined, one for animals at the surface and one for animals at a soil
depth of approximately 7.5 cm.

The number of degree~days is used in the computation of several
different variables. It is used in the function that computes the
number of eggs laid per female (EEPF) and in the function for feeding of
herbivores (EF0D). In addition the accumulated sum of degree-days is
used in some of the traﬂsfers from one stage to another.

The function EDGDS simulates the temperature through the 24 hours
by assuming that the maximum temperature occurs 8 hours after the min-
imum temperature, which occurs at zero hours, and that the temperature
then drops off to the same minimum in the next 16 hours. The temper-
ature between these points is described by part of a sine wave (Fig. 2).
Note that it is unimportant for this purpose whether the minimum tem-
perature actually occurs at midnight. The x-values for the intersection
between the developmental zero and the temperature function (EX1 and
EX2) is then determined by calling the function EASN. The appropriate
number of degree-days is found by computing the area between the devel-

opmental zero and the temperature function.
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Food Selection

The mechanism for food selection for herbivores is based upon a
conceptual model described by Ellis et al. (1975). The relative den-
sities and ranks of different foods are established in the beginning of
CYCL1. Determination of consumer food demand, selectivity, and actual
amount eaten occurs in function EFOD which is called in the feeding part
in the block of coding that is specific for each group.

Twenty different kinds of food, as given by the producer submodel
in ELM, were considered. The relative densities of these foods were
computed by normalizing the actual densities (in g C/m2) between 0 and
1. |

In order to save computer space and time a different set of indices
is used for the herbivore consumers than for the insect categories in
general (Appendix D).

For every consumer a preference index was subjectively assigned to
each food. This had the value 10.0 for maximum preference and the wvalue
0.0 for minimum preference. From this a relative preference index was
created by dividing the assigned index by the index for the appropriate
phenological stage as supplied by the producer submodel, and normalizing
the values between 0 and 1. TFinally a ranking of the different foods
was achieved by multiplying the relative density and the relative pref-
erence index and normalizing the result between 0 and 1.

In the function EFOD the selectivity of a consumer is considered a
function of its satiation. The satiation is computed as thé ratio
between the actual average weight and the expected weight for an average

individual in a category of consumers. If this ratio is less than 0.8,



the consumer is considered hungry and will eat according to availability
rather than preference. If the ratio is greater than 1.0, the consumer

is satiated and will eat completely according to preference. In between
the selectivity follows an S-shaped curve.

Consumer food demand is a function of the difference between ex-
pected and actual weight, metabolic demand, and energy demand for repro-
duction. The consumer will tend to satisfy this demand by eating from
each food category according to the ranking. However, this will be
limited by the amounf of food available and the time, measured as degree-
days per day, available for feeding activity (see Fig. 3 and u4).

The food consumption by predators is handled rather differently.
The predacious insect categories have been lumped into groups of pred-
ators (for a list of groups see Appendix D). For example, predator
group 3 is Carabidae larvae and consists of EN(5,1) and EN(7,1). The
total amount of food eaten by one predator group is computed by mul-
tiplying the number of prey taken by this group from an insect category
by the prey's weight and summing over all insect categories. Food taken
is then distributed among the insect groups in the particular predator
group according to their weight. The computation of prey téken by each

predator éroup is described in the part covering predation.

Excretion and Litter Production
Excretion is simply the amount of food ingested minus the amount
assimilated by the insect. The amount assimilated is determined as the

fraction EASK(I) of total food eaten.
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It is assumed that insects will waste a certain amount of food
while eating in addition to the food actually eaten. This is computed
as a factor ECUT(I) times the food eaten.

Both for excretion and litter production it is further assumed that
the particular factor is the same for all life stages within an insect
group I. Stages that do not feed will, of course, not excrete op pro-

duce litter.

Respiration

The basal respiration for a stage of insects is computed by calling
up function ERSPR. This basal respiration is considered to be the
actual respiration of the stage for non-diapausing, inactive individuals
(pupae and most egg stages). For active stages (non-diapausing larvae
and adults) the ERSPR value is multiplied by an activity factor EACF.
For diapausing stages it is divided by an inactivity factor EIAF.

The function ERSPR computes respiration of the whole insect group
(I,J) as a function of individual average weight, maximum and minimum
temperatures, and number of individuals in the particular stage. The
daily maximum and minimum temperatures are used to generate the temper-
ature at 12 different points during the day, by assuming that the daily
temperature oscillation between these extremes can be described by two
sine waves.

At each of these 12 points the temperature ETEMP is used together
with the average weight EW(I,J) in the formula

ERESP = ERA * (10000, # EW(I,J)) =% ERB

* EXP(EQ10 * (ETEMP - 20.0))
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to compute the respiration per individual in ml Othr. The formula
itself is from Van Hook (1971), however, the parameters ERA and ERB are
taken from Hemmingsen (1960). Since Hemmingsen's equation is based on
mg wet weight and the EW(I,J) is in g carbon, the EW(I,J) is multiplied
by 10000 to correct for this (assuming 1 mg dry weight equals 0.4 mg
carbon (H. W. Hunt, personal communication) and that 1 mg dry weight
corresponds to 4 mg wet weight). The effect of temperature on respira-
tion is handled by the last part of the equation. EQ10 corresponds to

Q10 commonly used in texts on metabolism (EXP(10 * EQ10) = Q. .), and

10
20.0 is subtracted from ETEMP since the equation refers to a base tem-
perature of 20°C,
The values of ERESP are summed up by ERSP for all the 12 points.

This is then transformed into the total basal respiration for the stage
(I,J), ERSPR, by multiplying by the number of individuals in the group
(EN(I,J)) and the factor 0.00000067368. The last factor transforms the
respiration from ml 02 consumed per 12 hours to g carbon produced per 24

hours. It is based on the following assumptions: 0.00048 cal/ml 02,

5:7 cal/mg dry weight, and 0.0004 g C/mg dry weight.

Predation

In prineiple, predation is handled much the same way as feeding by
herbivores. However, since the predators are lumped in seven groups and
since most of the predators are not dynamically represented in the
model, some additional computations are necessary to compute the energy
requirements of these predators. The computatiqns pertaining to pre-
dation follow immediately after the welght computation parts in the

model.
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In order to obtain the energy requirements of the predator groups,
the total actual and normal weights of the predator groups are needed as
input in the function EPRED. Fop group 3 (Carabidae larvae) and group 4
(spiders) these weights are simply the sum of the corresponding weights
of all individuals in the group. The respiration of the whole predator
group is similarly derived by summing the respiration for the insect
groups that constitute a group of predators. For spiders the cost of
reproduction is also computed. The variables mentioned above are not
available for the rest of the Predator groups and a different approach
is therefore necessary.

Biomass data of all these groups, except group 7, are provided by
the parameters EPRD1, EPRD2, EPRD5, and EPRD6 (the values are in g C/m2
and are loosely assessed from original data). For group 7 (small mammal)
this information is provided by the consumer submodel in ELM, The part
of the normal weight of these groups that has an impact on the insect
populations is computed as the product of the biomass and the part of
the diet which consists of arthropods (EPAD1, etc.). The actual weight
of the groups are then constructed in such a way that function EPRED
computes an energy requirement equal to what has been assessed for the
particular groups based on their biomass (as given by EPRD%, etc.).

The calculations described above may seem rather redundant since
the energy requirements could be derivéd more simply by multiplying the
standing biomass of predators (EPRD1, etc.) by their corresponding
energy requirement per day per unit Liomass (EDU1, etc., in g C/day/g C

biomass). It is done in order to force the calculations into the form
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described for groups 3 and 4. The reason for doing this is that even-
tually all the arthropod predators cught to be fully represented on the
model, and then the approach described for groups 3 and 4 seems a rea-
sonable one.

The next step in handling predation is to take care of the food
selection of the predators. This corresponds closely to food selection
for herbivores. The relative density of prey is computed from the
biomass density (in g C/m2) of a group (I,J) of prey. Then an assigned
preference index (EPPRF(I,J,K)) of predator group K for prey group (I,J)
is used to devise the corresponding relative rank (ERRNK(I,J,K)).

Finally the actual number of prey taken from an insect group (I,J)
by a predator K is computed by calling up function EPRED. The input
parameters are total predator weight (EWT), normal weight (ENWT), res-
piration (ERSP), energy cost of reproduction (ERPR), and degree-days per
day (EDGDD). If the Predator's preference index (EPPRF(I,J,K)) for a
particular prey is zero, no prey will be taken from this group even if
the predator shows no selective behavior. Otherwise, the predator's
food demand, selectivity, and actual consumption of prey corresponds
directly to the computations for herbivores, Similarly, the amount
eaten is limited by the amount available and the time available for
feeding, measured in degree-days. The vertebrate predators (groups 6
and 7) are not limited by the number of degree-days. Finally, the
number of prey taken by a predator group is computed by dividing amount

eaten (in g C) by the average weight of the prey group (in g C/individual).
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Mortality Due to Nen-predatory Causes

Apart from predation three causes of mortality are considered,
mortality due to starvation, mortality due to unfavorable temperatures,
and mortality due to unfavorable moisture conditions.

This is implemented in the model in the following way. The pro-
portion of the population surviving starvation, ESFD, is computed from a
comparison of the actual average weight of the stage to its normal or
expected weight. When the average welght is below a factor EDW times
the normal weight, at least some individuals in the group are starving.
The fraction of the population in the group (I,J) surviving this is
given by the equation below (see also Figf 5).

ESFD = 1,0 - (EW(I,J) - EDW % ENW(I,J))°/(EDW * ENW(I,J))?
The implementation is the same for all groups and life stages.

A similar survival factor is computed for the fraction of the popu-
lation surviving temperature and moisture conditions (ESTMP and ESMST,
respectively). Both these fractions are computed by linear interpola-
tion between given points (see Fig. 6 and 7). For the computation of
ESTMP four points are provided and for ESMST three points. The x-values
of these points vary from life stage to life stage, assuming that in-
active stages (eggs, pupae, diapause) are more resistant to extremes
than active larvae and adults. The independent variable is different if
the insect is below ground (assumed to be 7.5 em below soil surface) or
above ground. The variable for temperature above ground is mean soil
temperature on'the surface AVSTM(1), generated by the abiotic part of
ELM. The variable below ground is the mean soil temperature at 7.5 cm

soil depth, EAVTM,.computed in the beginning of CYCL1. The variables
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for moisture conditions below and above ground are water tension between
4 and 15 cm, ATEN(3), and potential evapotranspiration, APEVA, both from
the abiotic part of ELM.

The three survival factors are multiplied together and then sub-
tracted from 1. This gives the non-predatory mortality rate of the
population per day. To obtain the total non-predatory mortality of the
insect group (I,J), ENFL(I,J), this factor is multiplied by the total
number present in the group at the previous time step (EN(I,J)) and time
step size (DT):

ENFL(I,J) = EN(I,J) * (1.0 - ESFD # ESMST * ESTMP) #* DT

Recruitment of Individuals

The recruitment of insects into a group (I,J) is handled in three
different ways in the model: (1) eggs produced by females, (2) transfer
from inactive stages with rapid turnover (pupae and most egg stages),
and (3) transfer from active stages (larvae and adults) and inactive
stages with slow turnover (overwintering stages). The time when trans-
fer can take place is limited between ETIM1(I,J) and ETIM2(I,J) for
stage (I,J).

The recruitment into the first egg stage at each time step (ENFIJ(1,J))
is computed as the product of numbers of adults (EN(;S,J)), proportion
of females among adults of group I (EPPF(I)), egg production per female
per day (EGGP)}, and time step size.

Egg production per female is computed in function EEPF as a maximum
egg laying rate per female modified by temperature and nutrition of the
female. The temperature is measured as degree-days, and the effect is

expressed as the equation below (see also Fig. 8).
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EFTMP = 1.0 - EXP(-2.99573 * EDD2/EA2)
where EFTMP is effect of temperature (EFTMP ¢ [0,1]), EDD is the number
of degree-days per day, and EA is a contant number of degree-days per
day. The constant -2.99573 is actually a parameter determining the form
of the curve in Fig. 8. The value was chosen so that EFTMP=0.95 when
EDD=EA.

In order to determine the effect of nutrition on ¢gg production,
the average weight of the females is compared to a preset minimum weight
for egg production. An index of nutrition is computed as the difference
between average and minimum weight divided by average weight (EDV=(EWT-
EEWT)/EWT). EFNUT is then computed as thé linear interpolation between
the points (0.0, 0.0) and (0.2, 1.0) (see Fig. 9).

The transfer of individuals out of egg and pupal stages is mostly
handled in an "all or nothing" manner. That is, until the previous
stage has accumulated a certain number of degree-days (EDG(I-1,J)) no
transfer into the stage EN(I,J) occurs. When the sum of accumulated
degree-days (ESUM(I-1,J)) exceeds EDG(I-1,J), all the individuals in the
stage (I-1,J) are transferred to the stage (I,J). Transfer out of first
generation Hemiptera-Homoptera eggs and grasshopper eggs is handled as
described below since these egg stages do not have the rapid dynamics
characteristic of other egg and pupal stages in the model.

The transfer out of all other stages (i.e., active and diapause
stages) is a gradual process as a function of degree-days per day. Some
of these stages have to accumulate a certain number of degree-days
before transfer out of this stage can occur. However, once this is
achieved the transfer is handled in the same way as for the other

stages. The stages, for which the accumulated degree-day mechanism was
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not seen as appropriate have transfer either into or out of a diapausing
stage. ' For these stages it is assumed that the development necessary

to initiate diapause is automatically achieved and that the necessary

number of cold days during diapause for normal development is automat-
ically realized. The transfer into diapause is then simply anti-proportional
to the number of degree-days, and the transfer out of diapause is a

function of degree-days. The actual fraction to be transferred from a
category is computed by the function ALINT2 as an interpolation between

two points.

Finally, in spiders and grasshoppers the insects are divided ac-
cording to sex before they reach the adult stage. In spiders the trans-
fer from stage 10 goes to stages 11 and 14 and in grasshoppers from
stage 1 to stages 2 and 9. The proportion going to the two stages is
the same as the sexual ratio in adults. Otherwise, the transfer is as

described above.

Computing Weights and Updating the Numbers in Each Category

A very important part of the calculations in CYCL1 is computation
of normal and actual individual weights and the updating of the numbers
in each insect cafegory.

In order to assess effects of too low weight for individuals the
normal or expected weight of an individual is generated to give a base
for comparison with the actual average weight. In the model it is
assumed that a life stage (I,J) will have the weight ENW1(I,J) until a
time ETM1(I,J). Then it will increase to the weight ENW2(I,J) during
the time ETIME(I,J). This increase is a linear function of time com-

puted by function ALINT2. The time ETM1(I,J) is determined as the time
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when transfer into the stage (I,J) first takes place. Actually, only
active larvae and adult female spiders show growth (i.e., weight
increase), for the rest of the stages ENW2(I,J)=ENW1(I,J).

The updating of the numbers in an insect category (I,J) is cal-
culated by adding the incoming individuals and subtracting the outgoing
ones:

EN(I,J)t+1 = EN(I,J)t + ENFIJ(I,J)t - ESMP(I,J)t

- ENFL(I,J)t - ENFIJ(I+1,J)t

where EN(I,J) is the number of individuals in group (I,J)

ENFIJ(I,J) is the number coming into group (I,J)

ENFIJ(I+1,J) is the number going from group (I,J) into (I+1,J)

ESMP(I,J) is the number taken by predators from group (I,J)

ENFL(I,J) is the number in group (I,J) dying from other causes.
The subscript t refers to time t and t+1 to time t+1. There are a few
exceptions to the aquation above where the life cycles do not follow a
simple pattern. For example, all adult categories have no outflow into
a next life stage since eggs are new individuals and not simply old
individuals pushed over into a new life stage. These categories are
group (16,J) for all insects, group (13,2) for spiders, group {(6,4) for
Hemiptera-Homoptera, and group (8,7) for grasshoppers. 1In addition, a
few categories will have two outflows to othep life stages since they
are split according to sex before the adult stage. Group (10,2) for
spiders splits and goes to stages (11,2) and (14,2). Likewise for group
(1,7) for grasshoppers which goes to (2,7) and (9,7).

Computing the new average weight for the individuals in a category
(I,J) is very simple in principle. The new average weight for the indi-

viduals left in group (I,J) is equal to the old weight, plus what is
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eaten per individual, and minus what is lost through respiration and
excretion.

EW(I,J)t+1 = Bw(I,J)t + (EFFI(I,J)t - EPIB(I,J)t
- BFIR(I,J)t)/EN(I,J)t

where EW(I,J)t+1 is the new average weight for the individuals left
in group (I,J) at time t+1

EW(I,J)t is the old average weight for group (I,J)

EFFI(I,J)t is the amount eaten by group (1,J) at time t

EFIE(I,J)t is the amount excreted by group (1,J) at time t

EFIR(I,J)t is the amount respired by group (I,J) at time t

EN(I,J)t is the number of individuals in group (I,J) at time t
This new average weight will then have to be adjusted for the new
individuals coming into the group (I,J). 1In the coding this is handled
by first com;uting the new total weight of the group (I,J), then up-
dating the numbers in the group, and finally computing the new average
weight.

Total weight:

! = W — *
EW (I’J)t+1 ENFIJ(I,J)t EIW + (EN(I,J)t ENEGt) EW(I,J)t+1

where EW'(I,J)t+1 is total weight of group (I,J) at time t+1
EIW is average weight of new individuals
EW(I,J)t+1 is average weight of old individuals left in group
ENFIJ(I,J)t is number of individuals entering group (I,J)
EN(I,J)t is number of individualg in group at time t
ENEGt is number of individuals removed from group during time step

t.
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New average weight for all the EN(I,J)t+1 individuals in group (I,J):

= 1
EW(I,J)_, EW(I,J)t+1(EN(I,J)t+1

In the program itself certain additional calculations have to be
carried out in order to solve Problems such as division by zero, which
might otherwise occur when all individuals in g group either die or

proceed to the next life stage.

Flows of Carbon Eetween State Variables

As mentioned in the beginning, the main purpose of the flow section
in the coding is to compute the flows of carbon between the state var-
iables in the model and the ones in ELM. However, at the very beginning
of the FLOW part a block of coding was put in to insure that the flow of
individuals out of an insect category does not exceed the number present
in this category. These computations could also have been performed at
the very end of CYCL1,

The state variables for the insect groups in the program have no
indices which correspond directly to the notation used for the rest of
the variables. The reason is that SIMCOMP assumes one dimensional state
variables and that the choice of indices was restricted by the other
parts of ELM. The state variables {g C/m2 in each insect category) are
X(320-399) and X(520-551). For a definition of the variables see the
end of Appendix C.

The flows of carbon within a main insect group (for example,
Carabidae) and the appropriate compartments in ELM ape depicted in Fig.
10. A detailed description follows below.

An insect category (I,J) will have two connections to other 1ife

stages in the same main group J. There will be a flow in from the
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previous life stage computed as the number transferred times the average
weight of these individuals (in the coding: ENFIJ(I,J) #* EW(I-1,J)).
There will also be a similar flow out to the next 1ife stage (ENFIJ
(I+1,J) * EW(I,J)). For adults this flow constitutes the flow of egg
carbon to the first egg stage.

The losses suffered by the group (I,J)through pPredation are flowed
to a source/sink rather than to the appropriate state variable for the
predator. The reason is that the majority of the predators are not
incorporated in the model, and, besides, this allows for the same
representation of feeding flows for both predaceous and herbivorous
insects. Sufficient detail in the predation process should still be
achieved since the elements used to compute these flows are computeﬁ
specifically for a predator-prey pair. The amount of carbon flowed from
insect group (I,J) is computed as the number taken by all predators
times their average wéight (in the coding: ESMP(I,Jd) * EW(I,J)). 1Ip
addition to this the amount of carbon produced by respiration by group
(I,J) is also flowed into the source/sink (i.e., EFIR(I,J))}. Individ-
uals dying from non-predatory causes are moved to the compartment for
litter (in the coding: ENFL(I,J)} % EW(I,J)).

The flow of carbon into an insect group (I,J) through feeding
(EFFI(I,J)) is taken from the source/sink., Another flow from the source/
sink going to litter consists of carbon wasted during the feeding of the
insects. This is the sum of the amount wasted by plant feeders and the
amount wasted by Carabidae larvae and spiders. For the other predators
no waste factor has been computed.

To balance these two flows out of the source/sink other flows from

the food material (plants or prey) go into the source/sink. They consist
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of the amount actually ingested by the insect plus the amount wasted.
For plants the amount flowed from a food category is the sum of the
amount eaten and wasted by all consumers (in the coding: EFC(L,K)
summed over all K for each L). An additional flow goes from litter to
the source/sink. This is to balance off the amount eaten by adult
Tenebrionidae (category 16,6) which is considered to be a litter feeder.
Finally, grams carbon excreted by an insect group is flowed to the

feces compartment in ELM.

A word of caution, the FLOW part of the coding has not been tested
in computer runs, and Structural weaknesses and errors may therefore
exist,

Minor changes in the data and in subroutine START are necessary to
provide the connections between the initialized X variables and the EN
variables. As these parts of the model are at present, these connec-
tions must be provided explicitly by the user. The reason is that the
model was previously run without the X variables.

In the flow constituting dead animals to litter the flow ends in
compartments for surface litter., A better approach would be to send
dead animals below ground to the belowground litter compartment and only

the aboveground dead animals to the present compartments.
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APPENDIX B

LIST OF DRIVING VARIABLES FOR THE MODEL

From the abiotic submodel of ELM:
APEVA - Potential evapotranspiration rate (cm water/day)
ATEN(3) - Water tension at 4-15 cm (negative bars)
AVMN - Average minimum air temperature for time step DT (°C at 2 m)
AVMX - Average maximum air temperature for time step DT (°C at 2 m)
AVSTM(1-3) - Average daily soll-temperature for time step DT (°C at O,

15, 30 cm depth)

From the producer submodel of ELM:
2
PHEN (1-5) - Mean phenophase of producer 1-5 (g C/m”/day)
X(200-204) - Live shoot state variables (g C/mz)
X(210-214) - Crowns or storage state variables (g C/m2)

X(230-234) - Seed state variables (g C/mz)

t

X(240-244) - Live root state variables (g C/m2)

From the mammalian consumer submodel of ELM:

X(303-305) - State variables for small mammals (g C/m2)
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APPENDIX C

DEFINITIONS OF VARIABLES AND PARAMETERS

The variables occurring in STORAGE or CYCL1 follow.

Variable

Definition Dimension

name

X(320-335) Biomass in the different life stages g C/m2
of Carabidae

X(336-351) Biomass in the different 1ife stages g C/m2
of Araneida

X(352-367) Biomass in the different 1ife stages of g C/m2
Chrysomelidae/Curculionidae

X(368-383) Biomass in the different life stages of g C/m2
Homoptera/Hemiptera

X(384-399) Biomass in the different life stages of g C/m?
Scarabaeidae

X(520-535) Biomass in the different life stages of g C/m2
Tenebrionidae

X(536-551) Biomass in the different life stages of g C/m2
Orthoptera

E12 Constant Degree-days (°C)

E22 Variable expreséing temperature effect Prey found/predator/day
on ESEF(I,J)

EA Return variable from subroutine ESTEP Nondimensional
(EA also occurs in other subprograms
with a different meaning, see the res-
pective subprograms)

EACF Factor adjusting respiration for ilnactive Nondimensional
insects

EASK(I) Assimilation coefficient for insect group Nondimensional
I, fraction of food ingested

EAVTM Average daily temperature at 7.5 em soil °c
depth

EAO Half temperature amplitude at 2 m °C

EAl Half temperature amplitude at surface °c
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APPENDIX C (cont.)

Variable

name Definition Dimension

EA2 Half temperature amplitude at 7.5 em depth °c

EA3 Half temperature amplitude at 15 cm depth °c

EB Return variable from subroutine ESTEP Degree-days (°C)
(EB also occurs in other subprograms with
a different meaning, see the respective
subprograms)

ECUT(I) Factor for food wasted in feeding, as pro-  Nondimensional
portion of food ingested by insect group I

EDG(1,J) Accumulated degree-days necessary for Degree-days (°C)
development into next stage, for insect
group (I,J)

EDGDD Temporary variable for degree-days Degree-days (°C)

EDGDS Function, degree-days computed from daily Degree-days (°C)
maximum and minimum temperatures and
developmental zero

EDGD1 Number of degree-days per day experienced Degree-days (°C)
by an insect at the surface

EDGD2 Number of degree-days per day experienced Degree-days (°C)
by an insect at 7.5 em soil depth

EDTM1 Temperature amplitude at surface °c

EDTM2 Temperature amplitude at 7.5 cm soil depth °¢

EDTM3 Temperature amplitude at 15 en soil depth °c

EDUI Temporary variable Nondimensional

EbU1 Energy demand per unit biomass for Nondimensional
insect predators

EDU6 Energy demand per unit biomass for birds Nondimensional

EDU7 Energy demand per unit biomass for small Nondimensional
mammals

EDW Fraction of normal weight below which Nondimensional
actual weight affects survival

EDZ1 Developmental zero for surface insects °C



40~

APPENDIX C (cont.)

Variable s s . .
name Definition Dimension
EDZ2 Developmental zero fop insects at 7.5 em °c
depth
EEPF Funetion, computes number of eggs laid Individuals/female/day
per female per day
EFC(L,K) Consumption of food type L by consumer K g C/m2
EFD(L) Density of food type L g C/m?
EFFI(I,J) Food intake by insect group (I,5) g C/m2
EFIE(I,J) Exeretion by insect group (I,J) g C/m2
EFIR(I,J) Respiration by insect group (I,J) g C/m2
EFLG Integer, flag required by ALINT? Nondimensional
EFOD Funetion, food eaten by herbivore insect g C/m2
group (I,J)
EFQOD Summing variable, food eaten by predacious g C/m2
insect group (I,J)
EGGP Number of eggs produced per female per day Individuals/female/day
EHAF Proportion of present stage going to the Nondimensional
next stage in Hemiptera-Homoptera and
Orthoptera
EI Integer, counting variable apd index Nendimensional
EIAF Correction factor for respiration of Nondimensional
diapausing insects
EIW Weight of individual on entering a stage g C/individual
EJ Integer, counting variable, and index Nondimensional
EK Integer, counting variable, and index Nondimensional
EL Integer, counting variable, and index Nondimensional
EM(I) Integer array relating index for Nondimensional
herbivore (I) to that of species group
(EM(I))
EMER(T) Maximum egg-laying rate per female in Individuals/female/day

group (I)
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APPENDIX C (cont.)

Variable Definition Dimension
name

EMN1 Minimum fraction surviving effect of Nondimensional
temperature

EMN2 Minimum fraction surviving effect of Nondimensional
moisture

EMW(I) Minimum weight for reproduction by female g C/individual
of group (I)

EN(I,J) Density of insects in group (I,J) Ihdividuals/m2

ENEG Number of insects at a stage (I,J) dying Individuals/m2
and proceeding to next stage

ENFIJ(I1,J) Numbers proceeding into stage (I,J) Individuals/m2

ENFL(I,J) Numbers dying from non-predatory causes Individuals/m2

ENFP(I,J,K) Number of prey from group (I,J) taken Individuals/m2
by predator K

ENW(I,J) Expected or normal weight of an individual g C/individual
in group (I,J)

ENW1(I,J) Expected average weight at start of g C/individual
existence of group (I,J)

ENW2(I,J) Expected average weight at end of g C/individual
existence of group (I,J)

EPAD1 Proportion of arthropods in diet for Nondimensional
Onyechomys ochrogaster

EPAD2 Proportion of arthropeds in diet for Nondimensional
Peromyscus maniculatus

EPAD3 Proportion of arthropods in diet for Nondimensional
Spermophilus tridecemlineatus

EPADS Proportion of arthropods in diet for Nondimensional
ants

EPAD6 Proportion of arthropods in diet for birds Nondimensional
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APPENDIX C (cont.)

Variable Definition Dimension
name

EPPF(I) Proportion of productive females among Nondimensional
adults in group (I)

EPPRF(I,J.K) Food preference of predator K for Nondimensional
prey (I,J)

EPRED Function, number of prey taken by a Individuals
predator group

EPRD1 Biomass of Asilidae larvae g C/m2

EPRD2 Biomass of Asilidae adults g C/m2

EPRD5 Biomass of ants £ C/m2

EPRD6 Biomass of birds £ C/m2

EPRF(L,K) Assigned preference index for food L, Nondimensional
consumer K

EQ10 Parameter representing Q10 value 1/°C

ERA Constant used in ERSPR relating weight ul Oz/mg/hour
to respiration

ERB Constant used in ERSPR relating weight to Nondimensional
reproduction

EREP Energy cost of reproduction for repro- g C/mz/day
ductive stage

EREP1 Energy cost of reproduction for first g C/mzlday
generation Hemiptera-Homoptera

ERFD{L) Relative density of food type L Nondimensional

ERNK(L,K) Relative rank of food L for consumer K Nondimensional

ERPD(I,J) Relative density of prey (I,J) Nondimensicnal

ERPF(L,K) Relative preference index for food L, Nondimensicnal
consumer X

ERPR Energy cost of reproduction for group (I,J) g C/mzlday

ERRNK(I,J,K) Rank of prey (I,J) for predator K Nondimensional



43

APPENDIX C {(cont.)

Variable Definition Dimension
name

ERSPR Function, respiration of group (I,J) £ C/m2/day
(basal metabolism)

ERSP1 Respirétion for predator group 1 g C/time step

ERSP2 Respiration for predator group 2 g C/time step

ERSP3 Respiration for predator group 3 g C/time step

ERSP4 Respiration for predator group 4 g C/time step

ERSP5 Respiration for predator group 5 g C/time step

ERSP6 Respiration for predator group 6 g C/time step

ERSP7 Respiration for predator group 7 g C/time step

ERT1 Constant used in EFQOD, fraction of food Nondimensional
density

ERT2 Constant used in EFOD, fraction of E12 Nondimensional

ERTH Constant used in EFYOD, fraction of food Nondimensional
density

ESED Fraction surviving below normal weight Nendimensional

ESMF Summing variable, density of all food g C/m2
types

ESMP(I,J) Total number taken by predators from group Individuals/m2
(1,J)

ESMPF(K) Summing variable, all preference indices Nondimensional
for consumer K

ESMRK(K) Summing variable, all ranks for consumer ¥ Nondimensional

ESMST Fraction surviving moisture conditicns Nondimensional

ESTEP Subroutine name

ESTMP Fraction surviving temperature conditions Nondimensional

ESUM(I,J) Number of degree-days accumulated by Degree-days (°C)

group (I,J)
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APPENDIX C (cont.)

Variable

Definiti . .

name efinition Dimension

ETIME(I,J) Approximate duration of stage (I,J) for Days
determination of normal weight

ETIM1(I,J) Time after which transfer into stage (I,J) Days
can occur

ETIM2{1,J) Time until which transfer into stage (I,J) Days
can occur

ETMN1 Minimum daily temperature at the soil °c
surface

ETMN2 Minimum daily temperature at the 7.5 cm °c
soil depth

ETMN3 Minimum daily temperature at the 15.0 cm °c
soil depth

ETMX1 Maximum daily temperature at the soil °C_
surface

ETMX2 Maximum daily temperature at 7.5 cm °c
soil depth

ETMX3 Maximum daily temperature at 15.0 cm °c
soil depth

ETM1(I,J) Time for start of existence of group (I,J) Days

ETM2 Time for end of existence of group Days

ET11 Point on x-axis to determine ESTMP for °c
inactive stages

ET12 Point on x-axis to determine ESTMP for °c
active stages

ET21 Point on x-axis to determine ESTMP for °c
inactive stages :

ET22 Point on x-axis to determine ESTMP for °c
active stages

ET31 Point on x-axis to determine ESTMP for °c

inactive stages
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APPENDIX C (cont.)

Variable Definition Dimension
name

ET32 Point on x-axis to determine ESTMP for °C
active stages

ET41 Point on x-axis to determine ESTMP for °c
all stages

ET51 Point on x-axis to determine ESMST for -bars water pressure
inactive stages below ground

ETS2 Point on x-axis to determine ESMST for -bars water pressure
active stages below ground

ET53 Point on x-axis to determine ESMST for cm of water/day
active stages above ground

ET54 Point on x-axis to determine ESMST for cm of water/day
inactive stages above ground

ET61 Point on x-axis to determine ESMST for -bars water pressure
inactive stages below ground

ET62 Point on x-axis to determine ESMST for -bars water pressure
active stages below ground

ET63 Point on x-axis to determine ESMST for cm of water/day
active stages above ground

ETeu4 Point on x-axis to determine ESMST for cm of water/day
inactive stages above ground

EW(I,J) Average actual weight for insects in g C/individual
group (I,J)

EWT1 Expected or normal weight of all group g C/individual
predators

EWT2 Expected or normal weight of all group g C/individual
predators

EWT3 Expected or normal weight of all group g C/individual
predators

EWTY Expected or normal weight of all group Z C/individual

predators
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Variable Definition Dimension
name

EWTS Expected or normal weight of all group g C/individual
predators

EWT6 Expected or normal weight of all group 6 g C/individual
predators

EWT7 Expected or normal weight of all group g C/individual
predators

EW1 Actual weight of all group 1 predators g C/individual

Ew2 Actual weight of all group 2 predators g C/individual

EW3 Actual weight of all group 3 predators g C/individual

EWy Actual weight of all group 4 predators g C/individual

EWS Actual weight of all group 5 predators g C/individual

EW6 Actual weight of all group 6 predators g C/individual

EwW7 Actual weight of all group 7 predators g C/individual

EX1 Point on x-axis to determine rate of Degree-days (°C)
transfer into new stage

EX2 Point on x-axis to determine rate of Degree-days (°C)
transfer into new stage

EY1 Point on y-axis to determine rate of Nondimensiocnal
transfer into new stage

EY2 Point on y-axis to determine rate of Nondimensional

transfer

into new stage
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APPENDIX C (cont.)

Below are listed the variables only occurring in function EASN.

Variable Definition Dimensicn
name
EASN General arc sine function Nondimensional
EA Half amplitude of sine wave Nondimensional
EB Wavelength of sine wave Nondimensional
EC Parameter moving sine wave on x-axis Nondimensional
EE Distance from x-axis to half amplitude line Nondimensional
EY y-value of point whose x-value is to be Nondimensional

found
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APPENDIX € (cont.)

Below are listed the variables only occurring in function EDGDS.

Variable Definition Dimension
name

EDGDS Function computing number of degree-days Degree-days (°C)

El Area between developmental zero line and Degree-days (°C)
sine wave 1

E2 Area between developmental zero line and Degree-days (°C)
sine wave 2

EA Half the temperature amplitude °c

EB1 Wave length of sine wave 1 Days

EB2 Wave length of sine wave 2 ° Days

ECi Parameter moving sine wave 1 along x-axis Days

EC2 Parameter moving sine wave 2 along x-axis Days

ED Distance from x-axis to develop mental °c
zero line

EDZ Developmental zero °c

EE Distance from x-axis to half amplitude line fC

EMAX Maximum daily temperature °C

EMIN Minimum daily temperature °c

EX1 x-value for intersection between develop- Days
mental zero line and sine wave 1

EX2 x-value for intersection between develop- Days

mental zero line and sine wave 2
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APPENDIX C (cont.)

Below are listed the variables only occurring in function EEPF.

Variable

name Definition Dimension

EEPF Function computing number of eggs laid Individuals/female/day
per female

EA Constant, equals E12 Degree-days (°C)

EDD Degree-days experienced by insect per day Degree-days/day

EDV Relative difference between actual weight Nondimensional
and minimum weight for reproduction

EEWT Minimum weight for reproduction g C/individual

EFNUT Effect of nutrition on egg production ﬁondimensional

EFTMP Effect of temperature on egg production Nondimensional

EMX Maximum number of eggs laid per female Individuals/female/day

EWT Actual average weight of females g C/individual
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APPENDIX ¢ (cont.)

Below are listed the varilables only occurring in function EFOD.

Variable Definition Dimension
name
ETOD Total amount of food eaten by insect g C/m2
group (I,J)
ECFD Energy demand of insect group (I,J) g C/m2
EDGDD Degree-days experienced by insect group Degree-days/day
(I,J) -
EFCN Food consumed by insect group (I,J) from g C/m2
food L
ERAT Ratio of actual to normal average weight Nondimensicnal
ERPR Energy cost of reproduction for group g C/m2
(1,J)
ESEL Selectivity index for consumer Nondimensional
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APPENDIX C (cont.)

Below are listed the variables which only occur in function EPRED.

Vazi;ile Definition Dimension
EPRED Number of prey (I,J) taken by predator K Individual/m2
ECFD Consumer food demand g C/m2
EDGDD Degree-days experienced by predator K Degree~days/day
EFCN Total consumption of prey (I,J) by g C/m2

predator K '
ENWT Total expected weight of predator group K g C/m2
ERAT Ratio of EWT to ENWT Nondimensional
ERPR Total reﬁroductive cost of predator group K g C/m2
ERSP Total respiration of predator group K £ C/m2
ESEL Selectivity of predator Nondimensional

EWT Total weight of predator group K g C/m2
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APPENDIX C (cont.)

Below are listed the variables which only occur in function ERSPR,

Variable

Definition Dimension
name
ERSPR Respiration of group (I,J) (basal g C/m2
metabolism)
EEA Half temperature amplitude °c
EEB Wave length of sine wave in temperature Days
simulation
EEC Parameter moving sine wave along x-axis Days
EEE Distance from x-axis to half amplitude °c
line
EEX Point on x-axis where ETEMP is to be Days
computed
ERESP Respiration of individual at ETEMP ul Oz/hour
ERSP Summing variable for respiration pl 02/12 hours
ETEMP Temperature generated from maximum and °c
minimum temperatures by sine curves
ETMN Daily minimum temperature °c
ETMX Daily maximum temperature °c




-53-

APPENDIX € (cont.)

Below are listed the variables only occurring in subroutine ESTEP.

Variable Definition Dimension
name

ESTEP Subroutine name, computes transfer to next
stage

EA Return parameter (Q if no transfer, 1 if Nondimensional
full transfer)

EB Return parameter, rest of accumulated Degree-days (°C)
degree-days

EDGG Required accumulated degree-days for Degree-~days (°C)
transfer

ESM Accumulated degree-days Degree-days (°C)
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APPENDIX D

CATEGORIES OF HERBIVORES AND PREDATORS

Number Category of Herbivore
1 Carabidae, prediapause adult [(14,1)]
2 Carabidae, postdiapause adult [(16,1)]
3 Chrysomelidae~Curculionidae larvae [(7,3)-(9,3)]
4 Chrysomelidae-Curculionidae adults [(14,3),(16,3)]
5 Hemiptera-Homoptera [(2,4)-(6,4),(12,4)-(16,4)]
6 Scarabaeidae larvae [(5,5),(7,5),(9,5),{11,5)]
7 Scarabaeidae adults [(16,5)]
8 Tenebrionidae larvae [(5,6),(7,6),(9,6)]
9 Orthoptera [(2,7)-(16,7)]

The variables typically have the form Var(I,J) where I refers to the
food category and J to the herbivore category.
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APPENDIX D (cont.)

Number Category of Predator
1 Asilidae larvae
2 Asilidae adults
3 Carabidae larvae [(5,1),(7,1)]
Y Aranea [(7,2)-(9,2),(11,2)-(16,2)]
5 Formicidae
5 Birds
7 Small mammals [X(303)-X(305)]

The variables typically have the form Var K(I,J) where K refers to the
predator group and (I,J) refers to the insect category that is preyed
upon.
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APPENDIX E
COMPUTER LISTING
Note:

The statements numbered ERIC 16 and 17 pertain to input variables
from other submodels of ELM. Those numbered ERIC 18, 19, and 20 pertain
to either temporary variables used to read input variables from a file
or variables defined in other submodels used for interagtion with these
submodels.

The comment statements used to define variables are not entirely up
to date, the reader should refer to Appendix C. The statements ERIC 448
to ERIC 471 were used to execute the model at 2-day time steps from
input listed on file at 1-day time steps.

The list of parameters used is not entirely up to date and part of

it is redundant.
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INSECT GROUP | 440t d000000at0ethoastnadasttooundsds
FOUD PREFERENCE OF PRECATOR K FOR PRLY [.J doocosos
TOTAL oIOMASS UF PREDATOR 1 IN GRAMS CaBON PER SU.
TOTAL BIUMASS UF PREDATUR ¢ IN OHAMS CARBON FER Su,
TOTAL HIOMASS OF PREDATOR 9 IN OHAMS CARHUN PER S,
TOTAL di{0MASS UF FREUATOR 6 IN URAMS CARBON FEW SO,
ASSIGNED PREFERENCE INDEX FOR FUOOD L AND CONSUMER K
CONSTANT USED 1H FUNCTION ERSPH #000803000000ateuas
CONSTANT USEU iN FUNCTION EHSPH #esenctoaacedstonns
ERERGY CUST UF EGG PRUDUCTION FOR REPRODUCTIvE STAG
SAME AS EREP BUT FUR REM[=-HOMOS FIRST GENEHATION to
RELATIVE FQOL DENSITY FOR FOOD CATEGORY L+ WOKMALIZ
RELATIVE wANM UF FOUD L FOR CONSUMER Ky NOKMALIZED
RELATIVE DENSITY.OF PKEY [eJ vusvugaconsnoaotodanos
RELATIVE PREFERENCE INDEX FOWR FUOD L AND CONSUMER K
DUMMY VARJAHEL (EGUAL 70 EREP UH 0.) #ureanudoanasn
HANK OF PREY 1sJ FOUR PREDATOR K Soocttocanteasdsson
CONSTANT USED IN FUNCTION EFOD evsscasunasessncsneo
CONSTANT USED IN FUNCTION LFOD %#veeccoosautsssoons
PARAMETER USEU IN EPRED LA A L DE-2-2-2-2 3 11 X I N2 W ey
FRACTION SURVIVING LACK OF FOOU o#tcoobnocanensoocse

= SUMMING VARIABLE. SUM OF ALL FUUD CATEGURIES ovscso

TUTAL WUMBERS TAKEN BY PHEUATURS FROM GROUP Js CATE
SUM UF PREFERENCES FOR CUNSUMER K 08#000u06cauaasta
SUM OF RANRKRS FUR CONSUMER K #o0tadttsteocanondsnnssy
FRACTION SUKVIVING MOISTURE CONUITIUNS s#acencscoss
SUM OF WEIGHTS DF ALL POTENTIAL PREY Stucbescodasas
SUM OF WEIGHTS OF ALL POTENTIAL PREY BELOA GHROUND =
SUM OF WEIGHTS UF ALL POTENTIAL PREY AbOVE GROUND +=
FRACTION SURVIVING TEMPEHATURE CONDITIUNS oUusoscos
NUMBEHK OF DEGHCE-DAYS ACCUMULATED BY GROUP J, CATEG
LENGTH OF EXISTENCE OF InNDIVIUDULAL (ETM2{]4J)~ETMI(]
TIME AFTER Wrl(H ENFIJ(IsJd) FLON CAN OCCUR ooussnsa
TIME UNTIL wrlCH ENFIJ(IsJ) FLUW CAN OCCUR #ouosaca
MINIMUM TEMPERATURE AT THE S01L SUKFACE ¢oaccssanen
MINIMUM TEMPEHATURE AT 7.5CM SUIL DbPTH tsecconsses
MINIMUM TEMPERATUNE AT 10CM SUIL DEPTH #ccocavwdacs
HAXIMUM TEMPERETUKE AT THE SUIL SURFACE 4ecaszsotas
MAXIMUM TEMPEHATURKE AT 7,5CM SUIL DEPTH cvcceasessn
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Cooan
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Cceaa
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Caon
Cean
Ceaea
Ceesn
Cebo
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Ceaa
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Coed
Coao
[ -2 X
Ceaew
Coan
(oo
Coas
Ceen
Coed
Coasn
Coan
Ceoe
oo
Cuce
Cudg
{oon
Ceoo
[ 2.2
Casn
(w22
[of-2-2 1
Caeoa
Cens
Cons
Coan
Cooas
Ceao
Coan
Caos
Ceno
Caaw
Case
Coun
Coeao
(-2 2-3
Cono
Ceoo

ETMx3
ETMI(1,)
ETM2
ET1]

FTi2
£T2)
ET22
ET3)
ET32
FT4]
£T151
FT52
ETS3
FT154
£ET61
ET62
FT63
ET6a

EWll g)
EwT]
EwT2
EwT3
FwTy
FwTg
Ewla
Ewl7
Fwl
Ewz
Fw3
Fwa
EwS
Ewe
Ew?
EX]
Fx2
£yl
EY?
£l12
Fze

CeeeBEL OW AFE LISTED

CasaVARTABLES IN FUNC
CeesCASN GIVES THE

Xa=

Cenw EA

Cuoa ER

Cosd EC

Ceoo FE

Ceon FYy
CoseVARTABLES N FUN
Coan FA

Cosa Fbl

Cuhoa Fbe

Cooeo EC]
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MAXIMUM TEMPERATURE AT 10CM SOl DEPTH wseccocccross
TIME FOR START OF EXISTENCE OF GROUP Jy CATEGORY I

TIME FOR END OF EXISTENCE OF GRUUP as4eavovossocsans
FIKST POEINT ON X=aXIS TO OLTERMINE TEMPERATURE EFFE
SURVIVAL FOR LOGS, PUPAE, AND UIAPAUSING INDlviDuAL
FI#ST POINT UN X-AX1S TO OLTERMINE EFFECT UF TEMPER
SURVIVAL FOR ACTIVE LARVAE AND AUULTS secaveevconne
SECOND POINT ON Xx-aXxls TO UETERMINE TEMPERATURE EFF
SUMVIVAL OF EGLS. PUPAE. ARD GLAPAUSING INDIVIDUALS
SECOND FOINT ON X=aXIS TO UETEHMINE TEMPERATURE EFF
SUKRVIVAL OF aCTIVE LARVAE AND AVULTS #tacvuvcacacon
THIKD POINT ON X=AXIS TO DETEHMINE TEMPERATURE EFFE
SUNVIVAL OF ELGLS, PUFAEs AND DIAPAUSING INOIVIDUALS
THIKYy POINT OUN X~AXIS TO GETERMINE TEMPERATURE EFFE
SURVIVAL OF ACFIVE LAFVAE AND AUULTS w#eatenudoassas
FOUFTH POINT On X-AX1S TO LETEXMINE TEMPERATURE EFF
Ol SUrVIVAL ERAR A S L Rl L R R e
F1hST POINT ON X=aX1S TQ DETEHMINE EFFECT OF SUlL ™
Ol SURVIVAL OF EGGSs PUPAESs AND DIAPAUSING INDIVIDU
EINST POINT ON K=AXIS TO DETERMINE EFECT OF Sull MO
ON SunVIVAL OF ACTIVE LARVAE AND ADULTS wwsnawsenzas
FIRST POINT ON X-AXIS TO DETERMINE EFFECT OF POTENT
FVAPUTRANSPIRATION ON SUKVIVAL OF ACTIVE LARVAE AND
FIRST BOINT UN X=AAIS TQ DETERMINE EFFECT OF POTENT
EvaPOTHANSPIRAIION ON SURVIVAL U EGGS, PUFAL y AND O
SECUND POINT O X=-aXIS TO LETERMINE wFFECT OF SOIL

ON SURVIVAL OF EGGSs PUPAE s ANU DIAPAUSING INDiVIDUY
SECUNL POINT UM X-AXIS TU DETERMINE EFFECT OF SOIL

ON SURVIVAL OF ACTIVE LARVAE AL ADULTS wewtwsscvon
SECOND POINT ON X-aXIS TU DETERMINE EFFECT UF POTEN
EVAPOTRARSPIRATION ON SURVIVAL UF ACTIVE LARVAE AaND
SECOND POINT Ow Xx~aX1S TO ULTERMINE EFFECT OF POTEN
EVAPOTRANSFIRATION ON SURVIVAL OF EGGSe PUPAE AND D
wE1GHT IN GRAMS CARBON OF INDIVIDUAL N GROUW Je CA
NORMAL WEIGHT UF ALL GROUP PREDATORS ssvsssnnososn
NUHMAL WEIGHT UF ALL GROUW PHEDATURS esoavtusaassd
NURMAL WEIGHT UF ALL GROUF PHEUATURS easuesosenss
NURMAL WEIGHT UF ALL GHOUF PREUATORS wacaonasanns
NCRMAL WEIGHT GUF ALL GROUW FHEDATUKS #cowceddenaa
NOHMAL WELGHT WF ALL GROUF PREVDATUKS esscsooscans
WORMAL WEIGHT UF ALL GRUOUP PHEDATUKS aonsosavassa
ACTUAL WEIGHT UF ALL GrOUM PHEDATORS #casecdoanss
ACTUAL WEIGHT UF ALL GROUWM PHEUATURS cavtcdavcassn
ACTUAL WEIGHT UF ALL GROUPM PHEDATOKRS asoctcusasne
ACTUAL WEIGHT UF ALL GROup PHEDATURS rocctvascassn
ACTUAL wEIGHT UF ALL GHQUP HHEUATUKS eaceensesans
ACTUAL wEIGHT uF ALL GAOUM PREUATURS #ocecesbasas
ACTUAL wElGHT UF ALL GROUP PREOATURS eocsvsetnass
FIRST POINT ON X-AXIS 1IN ALINTZ TRANSFER FUNCTION =
SECUND POINT ON X-aAXIS IN ALINTZ2 TRANSFER FUNCTION

FINST POINT ON Y-AXIS [N ALINTz THANSFEHR FUNCTION +«
SECOND POINT ON Y-aXIS IN ALINTZ TRANSFER FUNCTION

CUNSTANT + DLOREE=-DAYS. USLD IN RELATION TU £DGD wa
VAHIABLE EXPRESSING TEMPERATURE EFFELT ON eSEF(I,J)
THE VARTASLES wHICH ONLY UCCUR IN SUHPHROGRAMS <oasn
TIUN EASN ﬂbQ#GOE#*Gﬁb#ﬁﬂ#ﬁﬁﬁiﬂﬂﬂﬂh#ﬂiﬂﬂ#&&ﬁﬂﬂ##dﬂﬁ
VALUE FOR A FOINT ON A SINE WAVE wHEN Y ]S GIVEN 2
FURMAL PARAMETER, HALF AMPLITULE OF SINE WAVE vouns
FORMAL PAKAMLTLR, WAVE LENGTH OF SINE WAVE emcusons
FORMAL PARAMETLR,. FARAMETER FUR MOV [NG wave ALONG X
FORMAL PAKAMETer. DISTANCE FRUM X=AXIS Ty HALF AMPL
FORMAL PARAMETeR, Y=WALUE UF PUINT Ul SINE WAVE oue

NPT P W~ NP BB -

CTIUN EULGDS R R g

HALF TrHE TEMPERATURE AMPLITULE vecevcccassanssssone
WAVE LENGCTH OF SIng WAVE ] cRusuuscovecatndndnaneos
WAVE LENGTH UF SINE WAVL 2 tecoeouaottosnousdnnntes
PAHAMLTER MOVING SINE wAVE ]| ALONG R=AX]S wddcavsay
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Conp EC2 = PARAMETER MOVING SINE wAVE 2 ALUNG X-AX][S venoococe
Coas £D = DISTANCE FROM X-aX1S TO DEVELUPMENTAL ZEHO LINE sae
Cave ELZ - FORMALL PARAMLIER, UEVELUPMENTAL ZERU tonsecbucacsos
Conu EE = OISTANCE PRUM A=AXIS TO HALF AMPLITUUE LINE vescsua
Coon FMAX = FUORMAL PARAMLTEWR, MAX IMUM TEMPERATURE DURING THE OaA
(oo EMIN = FURMAL FARAMETEH, MINIMUM TEMPERATURE VURING THE DA
Coesn Ex] = X=VALUE FOUR INTERSECTION DEVELUM ZERO AND SINE WAVE
Cean Fx2 = X=¥ALUE FOR INIERSECTION DEVELUM ZERO AND SINE wAVE
Caas Fl = APEA BETWEEN ULVELOPMERTAL JERU LINE AND SINE wAVE

Caesn E2 - AWEA BETWEEN LEVELUPMENTAL Z2ERU LINE AND SINE wAVE

CoesoVARTABLES IN FUNCTIUN EERF GﬂﬁﬁﬂnﬂﬂbﬁaGﬁ#####ﬂHGﬁﬁﬁﬁaﬂﬁﬂﬂoﬂﬁéﬁﬁﬁﬂﬂia

CescEEPF COMPUTES ThHE NUMeLH OF EGGS PRODUCED PLR FEMALE FER DAY ®essoes
(oo £A =~ FORMAL PARAMETER. EQUALS Elg #estuctoononsonnoninns
Coon L Z]0] = FORMAL PAHAMETER, DEGREE-DAYS FEK (DAY #oescodowssos
Coeoso FOV = RELATIVE DIFFERENCE BETWEEN ACTUAL AND MINIMUM WELG
recas FEwT = FOxMalL PARAMETLRH, MINIMUM WEIGHT FOR REPROUUCTION +
Cazo EFNUT = EFFECT OF NUTRITION ON EGG PROLGUCTIUN feoushnacasen
Cevo EFTMP = EFFELT OF TEMMLHRATURE ON EGG PHODUCTION coascoeavas
Cuoeo EMX = FORMAL PAKAMETER. MAXIMUM NUMGER 0F £GGS /FEMALE/DA
Cass EWT - FORMAL ParaMETER, ACTUAL AVERAGE WEIGHT ¢voscacsons

Cea3eVARTABLES IN FUNCTEION EFOD e e e L

CoR=EFOD GIVES THE AMOUNT EATEN BY RERBIVURE GRUUP (14J) (IN GRAMS CARBO
Ceea ECFD = FOOU DEMAND OF CUNSUMER {IN GRAMS CARHBON) #ovcoauns
Ceon EDGDD = FORMAL PARAMETeR. DEGREE=DAYS PLH DAY woovosposcans
Caos EFLN ~ FOOD CONSUMEU bY INSECT bRUUP (Lsd) FRUM FOUD GROUP
Cuonc FRAT = RATIU OF ACTUAL TO NORMAL WEIGHT tosvdcsavsosoousan
Cess EHPR =~ FORMAL PAHAMETER, ENERGY CUST UF REFHUDUCTION =atwea
Ceaa ESEL - SELECTIVITY INUVE X ﬂﬂﬂG#&#ﬂﬂﬁﬁﬁ#ﬂﬂﬂ#ﬂﬂ#ﬂﬂﬁiﬂﬁ#ﬂﬂﬁ#éo

CoecVARTARLES IN FUN TIUN EwRED #QﬂnﬁuoﬁﬁGﬂ#ﬂﬂ#nGﬁ#ﬂﬂ##ﬂ@ﬂﬁﬂb##ﬁﬂﬂﬁﬁnnn#

CaesEPRED COMPUTES THE NUMEER GF INSECTS 1iv GROUP (jsJ)} TAKEN BY PREDATO
Cons FCFD = ENERGY DEMAND uF PREDATOR |IN GrAMS CARBON #e#snsazssn
Cosxn FOGODD - LEOGWLE~-DAYS PEr DAY uﬁnu«*u##oﬂ&ﬁennuauﬁﬁuﬁﬂﬂb&qn##
Cenc FFCiN = FOOU CONSUMPTIUN IN GKAMS CARBUN BHaaRLRINRIQUETHBOD
Cans FNWT = FORHMAL PARAMETER, WORMAL we IGHT OF PHEUATORS woovsa
Cuoa FHSP = FOHMAL PARAMETER. RESPIRATION UF PREVATORS ecodnoue
(Caen EwT ~ FORMAL PAKAMLILH. ACTUAL wkIGHT OF PREUATURS onasss
Coena FRAT = RATIO UF aCTauL TO NORMAL WEIGHT sovcosnvscctnasnns
Cooa FRPR = ENEROGY COST UK REPROOUCTION RitdaLoppaotonnpdansosag
Ceaw ESEL - SELECTIVITY InuvEX GGﬁb##ﬁ&&ﬂ#ﬂ#ﬁb#h#ﬁﬂﬁ#ﬂ#ﬁ#ﬂoﬂﬁbﬁﬂ

CessVARTABLFS IN FUNCTION EHSER #4ﬂ##*ﬁqbﬂﬁeun#ﬁuqﬁu#dcq#wo#aqean#&u#uﬂc

CeaafFRSPFR COMPUTES THE RESPIRATION uF GROUP (I+J} AS FUNCTION OF WEIGHT ,
Ceaa FEA = HALF THRE TEMPEHATURE AMPLITUDE ooounndooassdenocassn
Coasn EEB = WAVE LENGTH UF SINE wWAVE AR S AL 2 2 12 L XN S N PRy
Cuaao EEC = PAHAMETER MOVIWNG SINE wAVE ON A=AX]S wuesanasvscrooe
Cace EEE = DISTANCE FROM A<pAXIS TO HALF AMPLITUDE LINE evosesn
Cezo EEX = POINT ON X=2XIS WHEKE ETEMP IS 10 HE CUMPUTED #oane
Coon FUlp « PARAMELIER REFRCSENTING Q10 VALUL decsvcsonuabotnoss
Caue ERA = PANAMETER TO CUMBUTE RESPIRATIUN AS FUNCTIUN OF wEI
Ceaa ERB = PARAMETER: 7O CUMPUTFE RESPIHATIUN AS FUNCTJON OF Wil
Cont ERESP = RESPIKATION OF INDIVIDUAL AT ETEMP hanntaaeasasnone
Cona FKSP = SUMMING VARIAbeL FOR HESHIKATIUN #ottonccenonsecony
(ova FTEMP = TEMPERATURE OGENERATED FROM MAX AND MIN TEMFERATURES
€2 X ETMN = FUWMal MARAMETEH. MINIMUM TEMPERATURE OF THE LAY oo
[ A FTMY = FORMAL PARAMETER MAXTMUM TEMFERATURE UF Tht bay ==
C°°°VAUIAHLE9 IN SUFPOUTINt ESTEP ﬂﬁunaqpnﬁnocaqqﬁuoauun&oﬂoqgcn&cu##eoa
Ceaaf STER DETERMINES wWHE FHEH ALL UK NOTHING IS FLUWED IN THANSFER #oboos
{ooa EA = HETURN PARAMETER, (0 IF NO FLOW, Y} IF FULL FLuw) #o
Ceaa FB = Rt TUHN PAKAME FEHe REST OF ACCUMULATEDY LEGHREE=-LAYS 9
Cooe EDGG = FOKMAL PAHAMLTER, REQUIRED ACCUMULATED DEGREE-DAYS
Cane FSW = FORMAL PARAMETEW, ACCUMULATED ULGREE~DAYS dsouuwnsen
cuaoqooﬂn»opuﬁigqqauuooonuqauaqnnonuonunonouu»oab«#ouqopoaa#noonﬁanoocao
C
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FUNCTION EDGDSIEMAX-EMIN-EDZ]
Cr==THIS FUNCTION COmMPUTES THE NUMBLR OF DEGREE~DAYS PER DAY AS A FUNCTI
Cm=aMax [MUM AND MINIMUM TEMPERATURE AND THE DEVELOPLMENTAL ZERY wevcuong
EDGDS=n,
IF(EQZ,GE ,EMAX) RETURN
EA=(ENAx—EMIN)/2.
ER1=2,/3.
ERZ=4a,r2,
ECl=],s6.
EC2=p,
EXl=n,
Ex2=1.
IFtEDZ,LE ,EMIN) GO T0O }
EE=EA+EMIN
E:l=EASN(EDZ.EA.Eb]-tCl.EE)
E!2=2./3.-EASNtEDz.EA-EBe,ECE-EE)
1 CONTINUE
ED=EA+FMIN-EDZ
£1=fnﬂEBlﬂtc0516.2832#(EXI—ECI)/&BI)-C05t0.2832*(1./3.-EC1)/EBI))/
/6.2832'ED°f1./3.-tX1)
E2=£Aﬂ552°tCOSt6.2832*(1./3.—tC2)/E52)-COS(6.2832¢ttK2-EC2)/Eb2i)/
76.2832+EDw(ERZ=-],/3.)
EDGDS=E ]+ p
RETURN

FUNCTION EASN(EY EAVEBLECEE)

C-=«THIS FUNCTIQN GIVES THt X-valut FOR A SINE FUNCTION WREN ¥ IS INPUT
EASN=EP°ASIN((EY-EEJ/EA!/&.EHJZ-EC
RF TURN

cQGGGGGQ#GGGGOQQGG“ﬂﬂﬂﬂGGG##6oG#9#GQﬁQ#ﬂ#ﬂ*9GﬂQﬁﬂ#G#ﬁﬁ“ﬁﬂﬂ“ﬂl“ﬂﬁﬂﬂ“ﬂﬁﬂﬂﬂ
SUBROUT INF ESTEP(ESMvtDGGaEAotB)
CeselH]s §UHPOUTINE COMPUTES a STpp FUNCTION FOr USE N CATEGORY THANSFE
£A=0,
Er=FESNM
IF(ESM LT EDGG) RETURN
Faz=],
ER=ESM-ENGG
IF(EHLT.0.001) tbu=y,

RETURN
END
cabﬂuicq0oabqﬂoobq##ooonnbﬁﬁqoﬂ#bd’ﬁ60#066##6!##1966###6#&&##00“0!&'9!49

C
CQﬁﬁoﬂb096#6#00ﬂbﬁﬂGQGGDG9Q&GQ#GG“OCGGQQG#6ﬂ#ﬁﬂﬂﬁ###dﬂﬂuh#ﬁﬂi&ﬁoﬂﬂﬁﬂw’é&
FUNCTION EEPF(EMx.EA-EDD-EHT-tEHT)
CeeaTHIS FUNCTION COMPUTES THE NUMBER OF EGGS FPRODUCED PER FEMALL PER DA
EEPF=0,
IF(EDD.Lt.n.) RETURN
EDV=(EWT-FEWT ) JEWT
IFCEDVL.LE ,0.) KETURN
EFTFP=1.-]./ﬁXP(2.99573¢tDD¢EUD/(EA“EAI)
EFNUT:ALINTE!EDV.tFLGQO.,0.-0.2.].)
EEPF =EMXQEF TMk o FNUT
RETURM
END

CQGi'#ﬂﬂﬂ#'ﬂ##c#lﬂﬂﬂﬁoGG#GG#G#OOQG“GQE#G“QGﬁG‘ﬂﬂﬂﬂﬂ#ﬂﬂﬂﬂ‘}ﬂﬂﬁ#l#ﬂﬂ.}#“’ﬂ

c

cacdocﬁuﬂﬁQﬂﬁhbcu&ﬂbQGQDGQ#GGG##QGO#&##o#ﬁﬂ#bo##hbu##ﬂ#aoo#ﬂoodﬂ&#l#####
FUNCTION FRSPH(ETMAWETMN]
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CeaaTHIS FUNCTION COMPUTES THE RESPIRATION AS a FUNCTION OF AMBIENT TEMP
Ce#2(FROM ETMX AND ETMN) AND WEIGHT {EW(EL+EJ}) tedosatedentonneotooueas
CedoTHE VALUE IS TRANSF URMED FHOM MIKROLITER OXYGEN FER HOUR TO GRAMS Ca
CoaapPER 2h POUKRS BY THE FACIOR 0-00000067368 GD#G'##ﬂ#ﬂl###'i“#ﬁﬂﬂb##bﬂo
ERSP=p, '
EEA=(ETMX-ETMN) 2.
EEETEEASE TMN
~ DO 4034 EJ=1.12
EEX=(EJ=1yep,
EEn= 1t
EFC=a,
IF(EJ,LE.5) GO TO 4030
EEB=32,
EEC=06,
4030 CONTIMGE
ETEMP:EEAnSIN(6.2a32*(EEx-EtC)/EEBJoEEE
IF(ETEMR . NE L 20.) GO TO 4031
ERESP=ERAe{IUOOO.#EN(EI.tKl)““ERB
GO TO 4p33
4031 CONTINUE
IFETEMR T, 20,) 6O TO &332
E9E5°=EPAQIIUUUU.*h1(El-LKIl°“ERB*EXP(EQlU S (ETEMP=20,1)
GO To 4033 ’
4032 CONTINIE
EQ&bP:FRAn{lOODO.*Eh(tI.EK))’“ERB/ExP(EQIO {20.=ETEMP) )
IF(ETEMPLE =2, EWESKH=0,
4033 CONTIMUE
ERSP=FRSPLERESH
4036 CONTINIE
tHbFﬂzFHSP*ENttl-tK)90.00000067368
RETURN
END
ffﬂéﬂliDnQGbﬂ#GG*iﬂﬂ#ﬂbd-hl’ﬂGﬂ6ﬂﬂ#GQ#GG#llGGGﬂ-90GQGIOO.GGQQ#G'##.O“'OD#Q.'

C

cacoeeaqﬂoooaoooqcﬂﬂna»#no9anqoq9oaonooeoaoo9oo#oouoqoooooecaouo«boooowu
FUNCTION EFQUIERPRJEOGDD)

CenaTHIS FUNCTICN COMPUTES THE FOOD INTAKE B8Y HERBIVORES ¢ccvsoscsvanncs
EFQD=q,

CoaeSELECTIVITY OF CONSUMER AS FUNCTION OF SATIATION cossetcsncovconsons
EDAT:EN(EI-EH)/tNu(EI-EKJ
ESLL:n.snslNi3.lalbyﬁcEHAr-u.vilo.E)00.5
IF(ERAT (GE .14} ESEL=],

IF(ERAT.LF.U-P) ESEL=0.
CaasFOOD DENAND OF CUNSUME R ECFD #ﬂﬂnoﬁuﬁuncGié#no##ocugooo#nﬂoalﬁqnbola
ECFD=(1.3ﬁENH(tI-tKJ-EH(E!vtKi)“EN(EI.EK)0EFIH(&I.EK)4ERPR
IF(ECFD.LE.O.’ ECFid=po, .
CeaaTOTAL FOOD CONSUMPTION HY CONSUMER J FROM FOOD G6ruuP | hAAAAS AL LTS T
DO 402]1 EL=1420
IF(EQNK(EL.EJ).EQ.O.) G0 T0 4y2)
EFCN=(FSEL“tLFDﬁEHNNtEL-EJi*!1.-ESELI°ECFU*ERFD(EL))“(l.‘ECUT!EK})
lF(EFCN.GT.EHFl*EFU(ELl) EFCN=EFCN#(0.5°SIN(3.L4159°(£FCN/EFD(£L)o
¢0.5°EHT4-].S“tle)/lERTﬂ—ERTl)100.5)

IF(EFCN.GT.EHT&O&FD(EL)J EFCN=Q,

IF (EDGDDLLT ERT 2oL 12 EFCN=EFLNGI0.5°SIN(3.141594(tUGDD-0.5¢E12¢Eﬂ
PT?J/(EQTeﬁFlZ))OO.Si

EFOD=EF00.EFCN/(1.*ECUT(EK)J

EFCiELoEJ)=EFC(ELvEJ)0hFCN

4021 CONTINUE

RF Tl

END

(oaﬂqnaooouuﬁﬂﬂqno&naoqnuaeoqenoawqﬁoolaaawaaapqo##oa&n»oﬂ#u»au#ﬂﬂvﬂoweu

C

ccaaao#anboanaﬂqoonoucauﬁoaowanoon##qao5ne&ogqaabonaﬁsqauaucooawqaoaquao
FUNCT[ON EPHEDwaT.ENuT'ERSP.tRPR.EDGDD)

CoaaTm]g FUNCTIQON COMPUTES FOOQD LEManD AND SELECTIVITY OF a PREUATOR GRO

CeeaPETUKNS wWITH ThE NUMBER OF PREY TAKEN FROM a GRUUP OF PREY covpuoaoe
EPRED=O,

IF(EDPPF(EI.tJ.EK).Lt.ﬂ.) RETURN
TFENT EQ,0,) kETuky

CosENERGY DEMAND OF PKEDATOR oqqou#weuapnoﬁaﬂﬁﬁuooc#u»cauocﬂpauoanqsawﬂ
ECFD=l.B*ENwT-EwTotHSonHPR
IFGECFD, LT, 04 ECFD=g,

qunsELECTIVITY ﬂ64#oaaanqqgoqﬁbwaoeananqaﬁoﬂﬂ6#»9#&#»906#60#4.#0#ob;#qa
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ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC

3z7
3zs
329
330
33)
332
333
3134
335
338
337
338
339
360
341
342
343
344
345
346
347
348
349
3sg
351
352
353
354
355
356
asy
358
359
360
361
362
363
364

397

399
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ERAT=FWT/FuwT
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ESLL:ﬂ.S*SlN(B.lﬂl59°(ERAT-U.v)/0.2)’0.5

OTAL FOOD COMNSUMPT UM FROM PREY
EFCN=ESEL9ECFUﬂEkknn(El-tdotﬁ)o
ODIFICATIUNS UF EFCN BY BREY AND

tled) hieeb A L S L T2 T T 2 N e

(I.-ESEL)*ECFD*ERPD(EI.EJ)
FEEDING ACTIVITY AVAILAHLE ¢oosnse

IF(FDODD,L LT eRT2eE]12) tFCN=tFCN*(U.5“51N(J-lﬂlb9°(EUGUD-D.5“£12“ER

RT?)/(FFTEﬂFIZ)!OU.bJ

UMRER OF PRey TAREN Gbﬁ#ﬁobﬁﬂﬁﬂo##anoﬂﬁohﬁwﬁbﬂ##ﬂbaﬁ#ﬁﬁ#iﬂ#leﬁoenon

EPPED=EFCM/EWIE | oEU)
RETURN
EtiD

QGQQQOG#ﬁboﬁﬁﬁﬁﬂﬁﬁbﬂﬂﬂGﬂﬂﬂﬁﬂ#‘ﬂ#ﬂﬂ##Gﬁﬂ#ﬂ##ﬁﬂﬂ#ﬂﬁQGGGﬂQ#GGQOG#“!##B

ﬂDGﬂﬂﬂ#ﬁ“QQb#Gﬂﬁ#ﬁﬂﬁﬂ#ﬂbﬂﬂGﬂ&“##{ﬂﬂﬂ#b#ﬁﬂﬂ&“ﬂi&“ﬂﬂﬁﬂﬂﬁﬂﬁﬁiﬁﬂﬂﬁﬁﬂﬂﬂﬂ

SUBROUTINE START
READ (7)Y Day
PEAD(7) Day

D0 4 Ey=i.7

DO 4 EI=l.lm
ESUMIFTEu)=0.
ESMPIET«EJ) =0,
ENFL{ET tJ)=0,
EFIF(ET £ Jy=0,
EFFI(ETtU)=0.
EFIE (ETeEU) =u.
ENFIJI(EL#FJU)=0,
ENFIU(1T4EM =0,
Ew(El+EJ)=0,

IF(EJ.LE .5) l(303#16“EJOEI)=EN(EIgEJi°ENWllEIvEJ)
IF(EJ.GT.5) K(bOB*lb“tEJ-SJO[1}=EN{EI;EJ)“ENH1(EI.EJ)

CONT [HUE
EWitsl)=Erw](6,1)
E#(IS.}J=ENdlllboIF
EwilOoPl=FNwl!10-21
EH(IS.J)=EN*1(15.3)
EH(]¢¢)=ENN1(1043
EH(6-5)=tHhI(6.S)
EH(H-S)=E\N1(H-5}
Ewtlo-§;=ihw1(10.bi
Ew(b-6)=ENH1(b-6)
EWiB+em1=ENW] (H,8)
EW(le7)=ENWl(1y7)
RETURN

END

ﬂ#ﬂﬂﬁﬂdﬁ“Dﬂ!Gﬂﬁﬂ###6ﬂQ##ﬂﬂﬁﬁﬂ'ﬁQﬁl##ﬁGQGGGGO“QE'G#GQEG##G!”‘“GG#QGG

SUBHOUTINF CYCL)

READ (T} tnAl!ApEVl-(ATEl(J,!J=1!4)QARAIIQAVNliAVXIOlAVSTl(J)!J=1!3
)lo(PGHCI(J)vd=lublqlpFESI(JIvJ=l’5)0(pHEl(J)od=ly5l!(ZI(JIOJ=1928)
READ(7) Enﬂe.APEVZO(ATEE(J)CJ=1'4)tAHAIZ|ﬁVN20AV12!(AVSTZ(J}!J=IO3
)lQ(PGHﬁ2|J)0J=105)OIPHtSEIJ)9J=li5}O(PHtE(JivJ=l!5)9(ZE(J))J=]!23'

EDAY=(FDA | sELAZ) /2.
APEVA:(AP?V[OAPFVZJ/Z.

BN S0 J=l.6
ATENII)=(BTEIll)*ﬁ‘tf(l)i/z-
CONT TR
APA]N=(&RA1!'AFA163/2-

AVMN= [AVNL s AVNZ) /2,

AVMX= (AVR]+AVXZ) 72,

00 51 I=1,3
Xf302*ll=!?l(25°Il*£2(2501|l/¢.
AVST”(Il=IAVSTllT)‘LVbTZII)IIC.
CONTINUE

DO 52 I=l.%
PHENII)=IPHEIil)¢PHE2€I))/2.
Xt199«10=q2)(1)e22(1) ) r2,
X(EOGOII=(ZIlSOI)OZZlS*I)I/Z-
X(?lg’ll=(7!(10011022l1001)l/2.
Xt220‘11=(21(I5OI)°£Z(15011)/¢.
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403
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4908
409
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4]18
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42}
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443
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x:239ol}=(21(20*[1*22!2001))/¢.
52 CONTIMLE

CasaTHIS PANT GIVES THE APFROPRIATE TEMPERATURES FROM ABIOTIC INPUT wvaonsa
CeaaINPUTTMAX AND MIN TEMPEHATURES AT 200 C™ AHOVE LHOUND AND AVERAGE
CoreTEMPERATURES AT LERPTHS yF Or 15s AND 30 CMS BELOW GROUND owscassensoss

ENTMI= (AVMX=AVMN) 2] &

ENTM2=2EDTM120,5275]5

EDTM3=FDTNI*U.278272

EAQ={AVMX-AVMNY 42,

EAI=E0TM] 2.

EA2=EDTM2 .2,

Ea3=€EDTM3,/2,

EAVT“:n.B*AVSTMtl)00.7°AVSTM(¢)

ETMMN]I=AVSTM (1) =Fa]

ETMX1=aVSTM (1) +ER])

ETMN2zFAVTIMat 4y,

ETHXE:EAVTM.EA?

ETMNI=AVSTM{Z2) ~EA3

ETMX3=AVSTM(Z) st a2
c#ﬁﬁObﬁeDG#ﬂnﬁﬁeboﬂﬂQéﬁ##ﬂ##ﬂﬂ#iﬂ##ﬂeﬂ#oé#ﬂqQﬂ##bﬂ#iﬂ&ﬂ‘ﬂ##ﬁﬁl##iﬂ#GQGIH

EGGF=g,
DO 420 Eu=1.9
DO 420 El=l.20
EFC(EI'EJ,=0!
420 CONTIMUF
ConaTHIS PART CNMPUTES THE FOOL PREFERENCES OF THE PLANT FEEDERS nutaose
Ceau ARSOLUTE FOQD DENSETY EFD(I) ANU RELATIVE FOOD UENSITY ERFD(]) waves
DO 4011 Ex=1.%
EFDUIER)I=X(19Y+EK)
EFDIEK«B)2X (cUY+EN)
EFD(EK¢IOI=112290LK)
EFDIEK015)=X(E3QOtK)
4011 CONTINUE
ESMF=tFD{]})
DN 4612 Ex=2e20
ESMF<ESMELEFU (LK)

4012 CONTINUE
DO 4013 Ex=)e20
ERPFULER)=EFD(EK) JESMF
4013 CONTINUE
CasoASSIGNED PREFERENCE INDEX EPRF (l4J}y ABSOLUTE PREFERENCE ERNK(IsJ) A
CosaRELATIVE PREFERENCE ERPF (14.J) FUR FDOD GROWP I AND CONSUMER J %souas
CO 4017 Ed=1.+9
DO 4014 El=]e4
EL=5=ET
ERNKtEL-#.EJ)=EPRF(EL-#.EJ)/PHEN(})
EDNK(EL-3-EJ)=EPPF(EL-3;EJ)IPHEN(Z)
EPNK(EL*E-EJP=EPkFtEL-?-EJ)IPHEN(3)
EQNKtEL-l.EJ)=EPRF(EL-!.EJJ/PHEN&#)
EQNKfEL-EJ)=£FRFtEL.EJJ/PhEN(:)
4014 CONTINUE
ESMPF (EJ) =ERNK (] 4EJ)
00 4015 El=2.20
ESMPF (EJ} =ESMPF (EJ} +ERNK LE T 9Eu)
4015 CnTINUE
DO 401& EI=1420
ERPF IET+EJ) b NNK (ET4EJ) ESMPF (E )
4016 CONTINIE
4017 CONTINUE
Cee2RANKING OF FOODS FOR A CONSUME R bbb b A Al A g L LA L L LT YT T T Y Y ¥ e egn
CoeafNK (1ed) WILL FEREAFTEH STAND FOR THE RANK OF FOOD I WITH RESPECT T
CQQGCUNQU"fH N nﬁ#ﬂﬂﬂﬂﬂﬁﬂﬁGﬂbbﬂ#.ﬂ##w#!ﬂ##boﬂlbﬁ“9“#600#06010#99@#065!06
DO 4070 Eu=|+6
ESMEX (EJ) =ERFF (14EJ)2ERFD{])
0N 40)R E1=2+20
ESMPK(EJ):ESMRK(EJ)‘tRPFiﬁloﬁJ)°EHFD(Ell
4018 CONTINUE
DO 4016 ET=21420
ERNK(ETeEJ) = EPPF(EI.EJ)“ERFU(EI)/ESMRK(EJ)

ERIC
ERIC
ERIC
ERIC
ERIC
ER1C
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
LRIC
ERIC
ERIC
ERIC
ERIC
LRIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC

470
471
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474
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476
477
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479
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4019 CONTINUE
4020 CONTINUE

C#éﬂﬁGDﬂﬁﬂbﬁ##ﬂ#lﬁﬁﬁQD#QQG##GQQﬂﬂﬁ#ﬁ###lﬁﬁ“ﬂbﬂ

c

fGﬂﬁﬁbE#GOGO&GQGIGQﬁb#QﬂﬂGEGGQGQ5##GGGGQGG#Iﬂ.#ﬂﬂ##ﬂbﬁ'#ﬁﬂﬂ#“ﬂﬂﬁ.ﬂﬂ“#ﬂlﬂ

CoeaThIS PanT COMPUTES NUMBER OF UEGREE-DAYS PER DAY FOR EACH CATEGURY #

EDGDI=FUGDS(ETMX1.ETMN] L EDZ])
EQGD2=EDGUSIETMX2 JETHNZ JEDZ2)

(Gﬁﬂ#GDQGGQQ##Oﬂﬂﬂﬂﬁﬁ#Géﬁﬁﬁb#ﬁﬁ&ﬂﬂb“ﬂ&#“#ﬂ#Gﬂ#ﬂﬂﬂﬁﬂﬂ#ﬂﬂﬁ#ﬂ#iﬂb#&ﬂ####&GG

C

CGDQGGGQGDQGQ“GQBQGG#GG#“GQQGQ#bﬁﬁGﬁ9#ﬁGbGbﬂGGﬁﬁbbﬂﬁﬁﬂﬂhifﬁﬂﬂﬁﬁﬂﬁﬁﬂﬁﬂﬁﬁ“

DO 4005 Euzle?
DO 4005 EI1=1416

CeeaTHIS FART COMPUTES THE NORMAL Wt [GHT ENW(I+J) OF THIS TIME STEP svaas

IF(ETMICET«FE U LT 37040 GO TO 4)

IFGENFIQ(ET WU} 46T aDe) ETMILELoEJ} =
4 CONTINUE

ETHMZ2=F TMI(ETEJ) «ET [ME (EL4EU)

EMwiE L EDy=Ehw] (b ]4bJ}

IFGETMIIETEJ) LGE L 370.) GO TO 42

ENH(E[.EJ)=ALINT2(TIMEoEFLG|ETH1(hloEJlvENHllEIvEJ)aETMZoENUZ(El;E

EJ))
TFATIME .GT.ETM2) ENW(E] +EU) =ENW2 {E I

42 CONTINUE
AR LR R LRy Ty g R

C

CQQQGGQQG“#GGO“*Qﬂﬂﬁﬂﬂﬂoﬂﬁﬂﬁﬂﬁﬁﬂﬁﬂlﬂﬂﬂﬂﬁﬂ

ETWSENW] (] ek .d)
IF(ET.NELL) EIW=EW(EI=]+EL)

TIME

+EJ}

G#G.GQﬂﬁ##G#Qﬂ#ﬁﬁ##ﬂﬁﬂﬁi“ﬂﬂ#dﬁﬂ

L 223 2.

IFEL FQ.164,AN: JEJLEG.2) EIw=EW{10+2)}

IF(EL FQLT ANDLEJLEG.4) EIWSENW] (74
IF (R FQ.u AND L EJLEQ.7) EIN=Ew(])s7)
ENEG=ESMP (EE4EJ) +ENFLIET +EJ)
IF(ELI.EU.16) 6D Tu 440

IF(IFI.EU.IJ.AND.EJ.tQ.E).OR.(EI.EG.O.AND.EJ.EQQQI.OR.(tI.EQ.B.AND

eeEJLEQ,.T)) GO TO sagQ
ENEG=ENEGAENF IU(E]+ ] oEU)

IFELLFO,10,ANDEJLEQ,2) ENEG=ENEG+ENFIJ(14,42)

4)

LA AL AL T T YT TR S P e N
CeeeTHIS PART COMPUTES THE ACTUAL AVERAGE WEIGHT EwW(I+J) OF EACH CATEGUR

IF(E] EQa o ANL EG,ER.7) ENEG=ENEGSENFIJ (9,7}

440 CONTINUE
TF(ENEG.LT.040000000001) ENLG=Q,

IF(ENtFI-EJ)OENFIJIEIstJI.GT.I.OOOOOOOOOI*ENEG) G0 TO 4002

EMI{ELJEJ) =0,

EwitIsEJr=n,

GO TO 400»
4002 CONTINLE

IF(ENIETEJ) «GT.1,0000000001%LNEG) GO T0 4003
EN(EI!EJ)=ENFIJlEl!tJ}‘(ENEb'tN(EI!EJl)

EW(EI+EJ)=E]lw
IF (ENIFIWES)WGE,0,00001) GO TO 4008
EN(EI«EJ) =0,
EH(EIOFJJ=00
G0 TO 4004
4003 CONTINUE

EHlEl-EJ):EH(EI.&J)o(EFFI(ElotJ)-EFIEIEI-EJ)

1)

TFAEW(EIZE) LT ENWIEEWEJ)) EW(EL,E

sESIICEMFLIETSEJY ZEN(E L 4E )

GHOBALRILORORNBLOBRNCLIBIRNRDE

—EFIR(ELsEJ} ) ZEN(ELJEY

J2EWLEL+EU) + (ENWIEIWEJ)=EW(E],

EN(EI:EJ):EHFIJ(EI-tJ)“EIH’IEN(ElvEJ)—ENEb)°EHIEIoEJ)
EN!EI-FJ):EN(EI.&J).tNFIJ(EI.cJ)—ENEG

EW(ETob I EWlEToE ) ZEN(EL ok J)

400R CONTINUE
IF(E&IE!-EJJ.NE.O.ANU.&HIEI-hJ).LT.
(ET b U e TIME oL TWE Y

40000 FnHF5'(1010|l7alﬂnFH.2n?lﬁ!
IF(EWIFL£ ) 0T 0,1 bY TO 4005
Ewi(tlaburso,

0.000008001) WHITE(6,40000) Ew(
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543
S44
549
546
S47
48
549
550
551
“52
553
554
555
556
557
558
559
b60
bol

562
563
L64
S6b
566
567
568
569
570
571
572
573
S74
575
576
577
578
S79
580
581
582
S83
1.1
585
586
67
588
549
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S92
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£95
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693
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60%
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EN(EI-E\.”:D-
CONTINLE
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cG#ﬂ'####6“ﬁ{!—o##Qﬂ-ﬁﬂ'0#06“’0“&69’94#05#0DDGl6l'G96iQQQGGOQGGGG#QQGEGQO'CGGD

C

CGQQQQQDGGGGG#Oﬂ#bﬂﬂﬂGQGC‘N)ﬂGGa0ﬂCQGﬂ#0!-06.!ﬂ#4#9#49#!06#9#!&6#!##&90ﬂrdii
CesaVARTARLES To CUMPUTE FOOD REQUIKEMENT OF PREDATORS eatbbeanatNeDORnD
CoevoEw], Eng. ETC. &ND EwWT]s EWT2y ETC. STAND FOR TuTag ACTUAL AND NORMA
CereRFSPECTIVELY FUR PREDATOR GROUPS 1s 2y ETC, FHELBOVERERBLBOGBRBODEGS

4000

4009

C2e2TmIS PART CaMpuTiS Fu

EQSP3=EFIF(3!IJOtF]RKTul)
EN3=E#(5;13°EN{5.1)OLH(Tyll

oEN(741)

EHT3=ENNt5vlJ‘£N(b-l)0ENH(7ol)°ENITul)

Ewsa=p,

EwTa=n,

ERSFazq,

0O 4000 ET=7+9
ERPSP4=ERSP4+EFIR(E] 42}
EWe=EwasEw(ELazg) sEN(E]+2)

EHT5=EHT40ENH(tlvd)“tNlEI’Z)

CONTINUE

DO 4009 Ef=lleln
ERSPU=ERSPL+EFIR(ET +2)
EWG=Ewaebw{ELl2) 0bEN(E],2)

EuT«:EwTa‘ENw(hI'EBﬂEN(EI.Ei

CONTINUE

Epspl=FRSPa:EPsPs:EHsPe=Epsp7=o_

EWTI=EFRD}
Ewi2=zEPKD2
EWTS=EPHOS2EPADY
EWT6E PRDE=EFADG

EwT?:x(303)°EPA010K(304)“EPAUE*X(305)‘EPﬁD3

Erul=Enu)
IF(TINF.GY.lbO.ANU.TIME.LT.
EWl=EwTl®(]1.3-E0UI)
EWg=EwT2e(],3-ERL]1)
EWSZEWTS® (], 3~ELUL)
EWG=EWTE® (] ,3~ElUD)
EWT=CwT?a (1, 3=-Li1U7)

CoeaCOMPUTING RFLATIVE PREY DENS]

450

45]
452

CeeoCOMPUTING RELATIVE NANK

ESMF=p,

DO 450 EJd=].7
DN 450 El=zl.16
ESMF =ESMF o ENIE L vEUI 2EmIE] o€
CONTIUE

IF(ESMF EQ. 040 GU Tu h52

DN 451 EJ=1.7

DO 451 El=1.18
ERPLCET2EJ)=EN(EJ B L) #EW(E ]
CONT INUE
CONT Thay¥

CoBcEPPRF (leduk) IS THE ASSTOGNED

453

DN 456 ER=l.7
ESMPF (FrY=D,
00 453 £U=1.7
DO 453 FI=1,.16

25Vv.) EDUI=O0,

OU PREFEKENCES FOR PREDATORS toscsccttceasescss

FY (ERPD(I.J)) (BASED ON 6 CB/50.M} wae

J)

vEJ) FJESMF

{ERHNK (1o JeK)) GF PHEY (I+Jd) FOR PREDATOR K

PREFERENCE INDEX 2ovoscostavcbesoncnoss

ESHPF(EK)=ESHHFlEK}#EPPHF(El;tJ-tK}

CONT INUE

ESMRAIEK) =0,

DO 454 EJ=zie7

00 454 Eiz].16
ESMFK(EK):ESMRK(EH)OERPDtEI

QEJIQEPPRF(EIvEJ-EKJ/ESMPF(EK)
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456 CONTINUE
D0 455 EJu=1.7
LO 4%5 El=l.1l6
ERHNK(EI-EJ-EK)=(Eﬂ90(519£J)°tPPRF(EI-EJqEKI/tSHPF(EK))IESHHK(EK)
455 CONTIMUE
456 CONTINUE
CeeeTr]ls PART COMPUTES NUMBER OF PRty TAKEN FROM INSECT GROUP I,4d 8Y FRE
CosaNULLIFYING FNFP (T edek) A A A d b Al At L LL S LT T2 LT YT Y Y e p g
00 457 Exz1.7
CO 457 EJd=z1.7
D0 457 El=zl.16
ENFPfEI-EJUEKJ=ﬂ.
ESMP(ET.EJ)=0.
457 CONTINUE
CeaaCOMPUTING PREY TAKEN aaeﬁo##lﬂieoouobbQaa#ﬂaoowunooﬂa#inencaeaﬁ&u#b&
0N 4s1 El=zla.16
ERPk=q,
IF{EW(ETWEJ)oLE L 0.) GO TO 460
Ex=]
EH+P(EI-EJcll=EPRED(Ew1-EHTI.ERSP}-ERPR;EUGDZ)*DT
Fr=2
ENFPET oEJeR) SERPRED (EW2,EWT 2 ERSP2,ERPHSELUGD] ) DT
Ex=3
ENFP{EI-EJ.3)=EPHtDIEwB-EwT3otRSP3.ERPR.EUGDE)“(I.OECUT(B))“DT
Ex=4
Ep.“"p=ENFIJ(]!2)"“EW!102,
ENFP(E!gEJ-&)=EPRtD(tw«.th4.tRSP«-ERPR.EUGDl}“(1.*ECUT(4))°DT
Ex=5
ERPR=y,.
ENFP(E!vEJ.B)=£PR£U(EHS-EHTb,tRSPS.EHPR.EDGDa)“DT
Ex=6 .
ENFPUET 4B o) SEPHED (EWS+ENTO,ERSPOERPRSE12) #DT
Ex=7
ENFP(EI-EJ.TI=tPHtD(Ew?;th?.tRSPT-EHPR'EIZ)*UT
CeesSUMMI Niy ALL FFREY TAKEN FROM INShCT GROUP (] e4J) cnncogovsosonaadosdssns
ESMPETEdI =y,
N0 454 FK=],7
ESME (ETeEJI=ESMP (LT ot ) sENFPIE ] 4EJoEK)
458 CONT INUE
IF (ESMPIETWEJ) JLE JERTI®EN(EL+LJ)) GO TO 460
IF{ESVDIEI-EJ}.LT.EHTbﬂEN(EIotJ)} GO TO 462
ESMP{EI EJ)=0.
00 463 Ek=z]a7
ENFPIETWEJeEK) =0,
463 CONTINUE
GO TO 4580
452 CONT]INUGE
ESMPJ:ESMFtElth)°tO.S*SINl3.lﬁlS?“(ESMP{EIaEJ)/EN(EI’EJ)+0.5°ERT5
S5=1.5%ERT3)1 /(LRTS=ERT3})+0,5}
B0 450 EK=1,.7
EMFPtEI.EJsﬁK)=ENFP(EIgEJsEK)*ESMPR/ESMP(EI-EJ)
459 CONTINUE
ESMP (ETEJ)=ESMPR
460 CONTINUE
46l CONTINUE
coﬂuaubaebcaﬁu#gooabpaaua«uouqnnqqnoonbgaqaoon#qooﬁu&ébq»booancuuuqﬁibﬂq
cuq#uaaaoo#50coeoqnocaeouqoanauo#u»uw#nuéuaonﬁannaaooo#oc#cooqocwon&aoﬁo
CeasREGINNING OF THE SPECIFIC COMPUTATIONS FOR CARAGIDES oovovasunsusspos
Cﬂ#ﬁé&vﬁobﬂ#ﬁﬁ#ﬁDobﬁ##ééﬂbﬁ@ﬂﬂﬂ#ﬂ#b##aﬁ#ﬁﬁ#n#bﬂb#ﬂ}oﬁ&cﬂﬂG#ﬁ#ﬁ##ﬁ#ﬁﬁﬁ&##
coﬂﬁocﬁuqubapnoaoaoﬂooaaGuﬂ#udoucooéuaounoooocbuuoow»uno&uann»ocﬂ#ﬁbqaaa
EREF=0,
LN 405 Elzl+lt
ESUMIET 1) =bSUMIE] 4]} +EDGD200DT
CoeeTHIS PanT COMPUTEYS THE MUMBER DYING FROM NON-PREDATURY CAUSES ownvano
EMNFL(FET412=0.
IF(EN(&I-]).LE.H.) GO TO 402
IF(ESMP(EI-I!.EO.EN(LI-II) GO TO «p2
ESOIT=FAVTM
ESOIv=aTEN(3)
ESFD=1,
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IF(EW(EL 1) GTEDw SENW(ETW1)) GO TO a4
ESFD:I.-!EH(EI-1)-£DH¢ENw(El.l))°(EH(EI;1)-EDN“ENH(EI;1))llEDH*EDH
“eENWIETo 1) 2ENWIE]41))
&8 CONTINUE
IF(ET EQuS.OREIEQ.7T,OREILEW.14.0R.EILEG.L16) GO TU 47
ESTMP =AU INT 2 {ESOITAEFLGoETI1eEMNLSETZ21014sET3150.9959ET410EMNL)
ESMST=ALINT2(ESOIMAEFLGETS v 1, eETO1EMNZ)
60 TO 400
a7 CONTINUE . .
IF(ETLEG. 16} GO TO «% -
ESTMP AL INTZ LESOIT obFLGOETI2oEMNLJET22¢144ET3240.995:ET41 +EMNL)
ESMST=ALINT2{ESUIMILFLGIETS2 s L. sETGZ4EMN2)
GO TO 400
49 CONTINUE
ESTHMR=ALINT 2 (AVSTMUL) o b FLOO L TI2EMNLVET 2241498 T32,0.995,ET41 ,EMNI)
ESMST=ALINT2 (APEVACLFLGWETS391 4ok T163.EMNZ)

400 COMTINIE. ) e
EMFL(ET«1)=ENCET o 1) 2] =L STHMPEESMST#ESFO) #DT
ITF(ENFLGET41) oGTLEN(ET 411 =ESMM(ET41)) ENFLIEIS13=EN(EI 1) ~ESMP(EL,

+1

402 CONTINUE

(o A T TS ALY R TR L Y 2 gy Y R R o R A 1 W AP gy
C
(oS AR A S A A GE L AL A TS LRI P T LT R R R O S P R g
CeneTHIS PART COMPUTLS THE FLOW FROM THE PREVIOUS CATEGORY TO THE PHESEN
EX=EI=1] :
IF(EI.EQG.1) EK=16
ENFIJ(EL) =0,
IF(EN(EX«1),LELO.) ESUM{EKs1) =0,
IF(ENIERS1) JLEL 0.0 GO TQ 405 .
IF(TIME JLEETIMI(EL+1) ,OR. TIME ,GE.ETIMZ2{ELs]1)) GO TO 405
IFIEI.MEL]Y GO TU 403
EGGP=EEPF (EMER (1) +E12+EDGD1 +EW(EK ) ) sEMWI1)}
ENFIJ(FTa]1)=EN(ER L1} *EPPF (1) #EGGP2DT
EREP=ENFI(EL~1I%EW (L1}
G0 TQ 405 ’

403 CONTINUE .
TFI(ETLGE 6, AND . E1.LELB)JOREL.GEL1I5) GO TO 4u4
Cabl ESTEPIESUM{EN,1)+EDGIEKs 1) +EALEB)

ESUM(EK, 1) =EbB
ENFIJIET«1)=EN(EK, 1) #EA
6D TO 4007
404 CONTINUE
Exl=0,
Ex2=Elg
EYl=o0.
EYZ2=0,15
IF{EI ,NEL.R) ©U TO 4006
IF(ESUMIT 1) oLTEDG(7+1}) GU TO 4007
Exl=elerse.
4006 CONTINUE
IF(EL MELHLANDET.NELLID) GO TU 4004
EYli=0.2
Evz2=0.
4004 CONTINUE
ENFIJCET o 1) =EN(ER Y PALINT2 (EUGD24EFLGEX)9EY19EX24LY2) #DT
4007 CONTINUE
405 CONTINUYE
A LT E RIS YR ALY DE LT T L L T T T R T W G S ar g g
C
Ly P Y Yy Y Y T T T T L LT L L L ey g
DO n3e Ef=lsle
CeosTHIS PART CLOMPUTES THE RESPIRATION AS A FUNCTION OF WEIGHT, AMBIENT
CoeeTFMPERATURE ., AN ACTIVITY 0400000000 000004000000000800000000000800004
EFFItETa1)=0,
EFIFtET Ly =0,
Fr=}
IF(Entt o]y oLt ang) U TO 4024

IFIEW(ELs 1) LEL0.) GO TO 4026

IFIETI.ED.16) 6O TQ 4035

EFIR(ET w1 )2ERSPRIETMX2 ETMNZ ) #DT

IFGELLEQ 0 URLETLEQ,)15) EFIR(ETV1)=EFIR(E] 1) /ELAF

IF(ET FQ S URLETLEQLTLORLET kU, 14} EFIR(ELS])=EFIR(E L]} SEACF
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GO TO 403s

4035 CONTINUE

EFIR(ET+1)=ERSPR(ETMX]1+ETMN] )} *EACF#DT

4036 CONTINUF
c#wﬂa#ﬂ##ﬂcﬂﬁﬂﬁ#nbucoaaaﬂ«anbuo#no##qnﬁcanuon#co#ndonwnuiceauawonuo¢uqea
C
Cﬁoﬂﬂﬂ#5§QODG¢§Q##ﬂ*ﬁo##ﬂﬂi#ﬂ#iﬂbﬂﬂ#b.#ﬂﬂﬁﬁb#ﬂﬁ##06ﬁoéﬂﬁ#ﬁ#bbﬂﬁﬁbﬂﬁiﬂﬁﬂﬂ
CeesF Q0D CONSUMBTION BY PLANT FEEUEWS AL L L LS 2L LT Y Y IR TR g g ur g

IF(ETJNEL14.ANDELLNE L 16) GO TO 4022
ERPK=EREP
Ex=]
Eg=2
ENGOD=FDGD]
IF(E].EQe18) GO TU 4025
EJ=1
ERFR=0,
EOGDD=FLGO2
4025 CONTINIHE
EFFI(ET 1y =EF GD(ERPKH EDGDDY =D [
4022 CONTINUE _
IFtEIUNELS.ANUETLNEL7) GO TO 4024 :
Ces2FO0D CONSUMBTION BY PREDATORS bR RS AL AT 22 2L LY T R Ly W A e A gy
EFOODR=0,
DO 4023 kr=].}e
D0 4023 Eusla7
EFOOD:EFUODotNFP!EK-EJ;B)/Ii.*ECUTtBIJ’EN(EK.EJ)
4023 CONTINUE
EFFI(Elvl)=EF00D°LNIEIall“hhitlol)/(EN(5$l)“Ewlsol)05N(791l“ﬁﬁ(791
)

40246 CONTINUE
CQ#G¢09§obﬁndﬁﬂ#ﬁﬂﬂﬁ@ﬁ&aﬁnQﬂ#&ﬂ&##ﬂ#ﬂﬂ#ﬁéﬂﬂ##ﬂ6#ﬂ#ﬂQ#Qﬂﬁiiﬂ#ﬂﬂi#bi##ﬂ“#ﬂ
8
CQ#Q6#69GHQGﬂi“ﬂﬁﬂ#ﬂbbbﬁ&bﬂﬁ#ﬁﬂ#ﬂ##ﬂﬁ#ﬂ#G6#ﬂ9#ﬁ#Gﬁﬂ#ﬂﬂobﬁ###ﬂﬂnﬂ#dﬁ##nﬁﬂ
CoecEXCRETION COMPUTED AS A FRACTION OF FOOG INGESTLD #ssusssssssdavenen

EFIL (ETaly=EFFI(EIa1) (], =EASRL])}

4029 CONTINUE
Cbbeéﬂﬁ°¢uﬁhﬂﬂﬁﬂﬂﬁﬁﬂbﬁﬁbﬂEQ#ﬁbb#ﬂ##ﬂoGbéﬂoGﬁﬂ#ﬂﬁbﬂoﬁﬂﬁﬁﬁﬁﬁﬂﬁﬁiﬁﬁﬁﬁOQﬁﬂﬁ

CGﬂﬁﬁﬂ-os‘}Qﬂ#ﬂGﬁGl}ﬁnGﬂﬂ-bﬁd-OoﬁﬂﬂﬂéG'Hﬂiﬁﬂ##éc6##9GG#Gnﬁﬁﬂ##ﬁﬁ&ﬂbw#ﬂ#dﬂoobl#ﬁ
CeasBEGINNING OF Tk SPECIFIC LOMPUTATIONS FOR SPIDLRS seedvcacenncunans
C6000#4699##&{-&4Gbiﬂﬁﬂ-d#ﬁoﬁﬁeﬂi##ﬂ-bﬂ'#ﬂo#Gﬂ&ﬂﬂﬁi}ﬂ##ﬁ###ﬁ#ﬂﬂ#lﬂ@ﬂﬂ##é&oﬂ##
(o#ﬁaﬁcgobﬂﬂﬂéounpboénﬁnuaaﬂodDd#edﬁooouacugﬂ#&#naquﬂﬂﬁacuﬁﬁuudﬁﬁﬂuﬂénoo
fEwEP=0,
D0 4124 El=]1sl6
ESUMIETZ2)=ESUM(E 1+2) +EDLDL8DT
CaaaNUMIER OF SPIUE~S DYING FRUM NON«~PHREDATORY LAUSES ewedvucneandsdnanse
ENFL(ET«2)=0.
TF(ENGEL«2)alE 0. o0 TO 4117
IFAESMP LT +2) JEULEN(ETIL2)) 6O TO 4117
ESFC=1.,
IFIEW(E Lo 2) JGT EDWeENWIEL42)) GO TO 4113
ESFD:].-(FH(tl-EJ—EUN*ENH(Elnd)}°(EH(EI-E)-EDH”ENH(EI-Z))/IEUH“EDH
SEENWIET o 2) *ENN(E]+2))
4113 CONTINUE
IF(BETLLE ,n ORETEQ.E0) GO TO 4lla
EsTM&:aLlnTE(AUSTM(lboEFLb.tTLE.EMNl.ET22.1..ET32.0.995.E141.EMN1}
ESMST:ALIN?E{ﬂPEVA:tFLGoET531l.yETb3-EHN2)
GC T0 4lile
4lla CONTINUE
IF(EL.FO.10 GO TO «l115
ESTPP:ALINTE(AVSTM(I)chLGvE7119EMN1;ET21ol.otT3laDo995-ET4l-EﬂNlI
ESMST=],
60 TO 4lls
411% CONTINUE
E51M9=ALINTeltAvTM.EFLG.ETll»tMNl.ETZIsl.oET31'0.995'tTﬁloEMN1J
ES"ST=AL1N72‘ATEN(33vEFLGyET5i11.0ET61!EMN2}
4116 CONTINUE
ENFLcEI-2)=ENI£I.2)°(l.-tSFthSTnanSMSTlﬁDT
IF (ENFL(ET+2) oGTLENC(EL +2)=ESMF (E142)) ENFLIETI 2)sEN(EL+2)=ESMP(E],
o)
4117 CONTINUE
cde-ﬂoﬂ\'.'p#QGQGGQQﬁoﬁﬂodﬂﬁGnﬁﬂob#'ﬂ#ﬂ#ﬂ### #qu#0#ﬂ-dﬂﬁﬂ#ﬂboﬁﬁﬂ##ﬂlb#ﬂﬁﬂ‘qﬁ}
C
CGQGQ#GOGGQOGDGQOQﬂbGﬂb#ﬁ##.#ﬂih§ﬂ-bhbﬁD#ﬂﬂb##oﬂhﬁ#ﬁﬁﬂﬂﬂ###ﬁoﬁﬂﬁ###oﬂﬂbh#
Ca8eTRAMSFER FROM ThE PREVIOUS CATEWORY OF SPIDERS TO THE PRESENT t#eseas
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ExzE]l~-}
IF(ElI.FQ.}} Ex=1le
IF(ET EG,14) EKR=10
ENFIJ(ElI.P)=0,
IF(ENIER«P)JLL 0.1 ESUMIEKS2) =D,
IFIENIER Y LE L 0a) GU TO &l24
IF(TIMFLLELETIMI(EL +2) JOR TIME (GE ,ETIM2(EL«2)) GO TU 4124
IF(E] . MELYY) GO TO 4114
EGGP=EERF (EMER(2) +yEL2+1EDGDLEW(ERs2) vEMW(2) )
ENFIJIET 42)=EN(EK S 2) #EGGPEDT
GO T2 4124
4118 CONTINLIE
IF(EI.GCE.R} GO TO allv
CALL ESTER{ESUM{EK+2) +EDG{EKsz) +EALEB)
ESUMIEKr2)=En
ENFIJ(FI«2)=EN{ER,2}2EA
GO TO 4122
4119 CONTINLE
EDGUD=FDOGN1
EHAF=1,
IFIETI . MEL 11 4AND L ETLNEL14) GO TO 4120
EHAF= &
EDGCDO=EGLD?
4120 CONTINUE
Exl=qn,
Ex2=E12
Eyi=op.
Eyz=n,15
IF(ETLNEL1D)Y GO TO 4121
Frl=o0,2? ’
Eye=p,

4121 CONTINUE :
IF{ETFN.10.0RETCEN.I1.0RETLEQLL4) GO TU 4122
IF{ESUMIEr «2) JL T EDOIERSZ2)) GU TO 4123

4122 CONTINUE
ENFIJFLo2)=bENIER2) AL INTZ2 (EUGDUWEFLGyEXIsEYLIEX24EY2) #DTOEHAF

4123 CONTINUE

4124 CONTINUE

CHOGGUE RSP RL At OB RGOHMUORRRNUURDURTORRENQADREADRRIBOGDATRBLLEIGRRRLBLQBRORG

C
(QQ#EQQGGGGﬂbﬂﬂﬂ99'40ﬂﬁGﬂbGGOG&GQGG#&GG&ﬂGﬂﬁGHb6Gﬁ#ﬂﬂﬂﬂﬁ#'##ﬂﬂﬁ#ﬂﬂﬂiﬁdiﬂ
00 4130 ETl=]1s16
CeenSPINER KESPIRATION AS FUNCTION UF wEIGHT AMBIENT TEMPERATURE AND AC
EFFI(FI+21=0. o
EFIR(ET «21=0.
En=g
IF(EN(ETSP)LE L 0.) GO TO al26
IF(EwW(ETI o) lE 047 6O TO 4l26
EFIR(ETI «2)=ERSFR{ETMX)L +ETMN]} ) REACF=DT
IF(ETLEr) EFIRIETI2)=EFIR(EL+2) /EACF
IFIETFG,10) EFIRIE]L«2)=ERSPRIETMXZETMNZ) /ETAF DT
CQGQG{#%EGQﬂ#ﬂ#ﬁﬁQﬂhGGﬁ##D#nﬂb#ﬁﬂéﬂ&ﬁnﬁd6#bé#ﬂ#&5#6#00##’9'#####9#09]0‘&
C
c#ﬁ##ﬂ#GGﬂﬁGG“GE#GGQ#GG&G#QQG#QOQGG&#QGQQ##“ﬁ###ﬂ“ﬂﬂ&###ﬂ&ﬂ&ﬁ&ﬂ#'ﬂﬁbl#‘ﬂ
C&G{Foon CONSUMPTIQN SPIDEHS X2 XY R YRR R RR R YRR 2T R RS- YL L R-R-T-2 Y X
IF(EILLE.A.ORLETLED. L0 GO TO 4126
EFQUD=N,
PO 4125 Ex=ls16
DO 4125 tu=1s17
EFQUDEFOCDENFPIERJEJ44) /{1, +ECUT LA) ) REW(EKED)
4125 CONTINUE . .
EFFILEY s 2)SEFCOLREN(EL +2)%EW{EL +2) /EWS
4126 CONTINUE
CQ#GODGQQG#QGOG&##ﬂ#bﬂhGﬁéﬂﬁﬁﬁﬁiﬂﬂﬂﬁﬂGﬂﬁﬂ0G6#06OQ#QOQGOQGﬂo#“#ﬂﬁﬂﬁlﬂ“#‘ﬂ

C

CodDo&ﬂoGﬂﬁGG&thbﬂbﬂﬂﬁﬂﬁﬂﬂQﬂﬁﬂﬂﬂ#ﬂiﬁﬂ#ﬂﬂQQGQDQQCQOD##GQGQGQOQGG&&OGGO.Q
CeecSPINERS EXCRETICON « AS FRACTION OF FOOD INGLSTED ) ww#sedssacccssscas
EFIE(ET-2)=EFFI(EI 2% ().=LASK(2))

4130 CONTINUE
fﬂﬁﬂGGDOGGQGhﬁﬂaDGﬂﬁGGQ#DQQGGQQQ#BGQGGGQGGGﬂ6#ﬁﬂﬁGGOO“#G“GGGG&QGG"G#G"
CROASO0OLCGTBADGONOATIVOCRINOULRAICGHAVIUCANCBEIDGRHAGORGDURBRTTDGARGRORGRDNG
CooaREGINNING OF SPESIFIC CUMPUTATIUNS FOR CHRYS/CUKC eeeedcconcedoconan
cb#ﬁ##uﬁ#ﬂﬁ#&ﬂﬂoﬂqﬂh*GﬁﬂbﬂoﬂﬂﬁGhﬁ#ﬁ#d&ﬁ66G&bﬂ06&#0#9#5#&9*#ﬂ##ﬂﬁ#ﬂﬂ#ﬂﬂ#0
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EREF=9,

00 4las E1=1416

ESUMIET + 3) =ESUM(E L +3) +EDGD2a0T

CoruNUMKER OF CWRYS/CURC UDYING FROM NON-PREDATORY CAUSES ¢scnvavonsanoas

ENFL(ET«3)=0n.

IF(EN(Flo3J.Lh.0.l 60 TO 4]13m

IF(EN(E103’.EQ.ESHP(EIV3)} LD TO 4138

ESFD=z},

IFIEWIET 31 0T JEDWSENW(E] +3) ) GO TU 4134
ESFD=1.-1EH(tI.BJ-EUHGENH(Elg3))“(EN(EI.S)-EDN'ENH(tl-3)I/(EUN'EDH
BEENW(ET+3)0FNW(ET43))

4134 CONTINUE .
IFItEI.Gt.?.ANh.&I.Lt.MJ.OR.EI.Eu.14.0R.£I.EG.16) GO TO 4135
EQTPﬁzﬁLINTE(EAVTMqLFLG.tTll-tHNloET?l-l.vET3110.995-E7419ENN1}
ESMST=LLINT?(A1EN(3);tFLG.ETSlol.vETbl-tMNE)

GO TO 4137

4135 CONTINUE

IF(ETFUL 6 0K, El kL) GO TU 4136

ESTH“=ALIKT2(tﬁVTMvEFLG-tTlEotHNlvETZ?v1.oET32’0.99b!ET¢19EMNl)
EQMST=AL[NT2(ATENIBI-EFLG,E]bZ‘l-vETbEthN?)
GO TO 4137

4136 CONTINUE
ESTMP=ALINTZ(AVSTHCIJcEFLGotle'EMNl-ET?E!I.!ET3290-995vET41oEMNl)
ESMST:ALINTE(APEVAQEFLG;E753O1.057639EMN2)

4137 CONTINUE
ENFL(EI-31=EN(EI~J)°(]--ESFU”tSTMP“ES”ST)“UT
IF{ENFLtEI-3).bT.tN(EI.3)-ESHPlEl.3)) ENFL(EI03I=ENIEI!3)-ESMP(E]9
«3)

4138 CONTINUE

c#ﬂ#ﬁ@G#Qﬂbﬁ9ﬂ##i&ﬂ#ﬂ#iﬁﬂ#ﬂﬂQI##GO“#Q#GG##94###6*ﬂGG“G#D#QQﬂGGQ'#DG#Q#G#

c

cGGGﬂbbﬂi‘#ﬂﬁGﬂnGﬁQGDﬂ#&ﬂ##ﬁﬂ#ﬂ###ﬁ#ﬁﬂ#ﬁ#ﬂﬁﬂﬁﬂﬁﬂﬁﬂﬂﬂﬂﬁﬁﬁQQGGGQOGGG#G“GGG

B T

Ex=F1.1
IFIE1EQ,]) EX=]8
ENFIJIETL.3) =0,
IF(EN(EXKT) LE 0.} ESUM(EKs 3) =0,
IF(EN(ERKa3) ,LEL.0.1 GO TO 4l44
IF(TIMF.LE.ETINIIEI-3).OH.TlMt.GE.ETIMZ(h193)) GO TO 4144
IFIET.nEQ]Y GO TO 4139y
EGGP=£EPF(EMtHlal-El?-EDGDl;EH(EK,J}9EMH(3|)
ENFIJ(EI-3)=EN(EK.3)“EPPF(3I°LGGP#DT
EREF=ENFIUI(EL+3)8EW(l43)
60 TO 4lag
4139 CONTINUE .
IFIfEI.bE.R.AhD.EI.LE.IU).OR.EI.GE.IS) GO TO 4149
CaLtb ESTEP(ESUM(EH.3)oEDG(EK93)cEA.EB)
ESUMIEr3)=€h
ENFIJ(FI.3)=EN(EK93)¢EA
G0 TO 4143
4140 CONTINUE
£xl=0,
ExZ2=fi2
Erl=o,
Eyz=n,15%
IFIET.GE,L15) GO Tu alsal
TF(ESUMEEK « 3} JLTLEDGIEK,3)) GU TO 4143
&l4]l CONTIMUE
IF(EI.NEL1S) GO TO 4142
Evi=o,.?
Evz=a,
4142 CONTINUE
ENFIJ(FIo3l=tNttK-3)#nLINTZ(EUGD?.EFLGoEXIoEYlvEKZaEYZ)GDT
4143 CONTINUE
4lab CONTINUE
c0#90#ﬂDﬂ#ﬂ#ﬁ465QGGﬁGoﬂﬂQG#G#GQO6QGG&0G#GGi0#G#QQGbaﬁﬂ’i#.iﬂﬂ#ﬂil#i‘{ﬂl#
C
caeaoqgooaoeoncqoqoonoooaoeoyoﬁﬁbbooaaunaopouc»qqoﬁon&quuﬂoaoqnooea&quou
DD #1477 ET=1lele
CeoaTHIS PART COMPUTES RESPIRATION FOR AN INDIVIDUAL CHRYS/CURC AS FUNCT
CoadwE IGrT, AMHEIENT TEMFERATURE AND ACTIVITY RAA LA AL I LY S TL LYY Y T eey
EFIP(tlv3)=0.
EFFI{El+3)=0.
Exk=3
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IF(ENKEIO?I.LE.D.) GO TO al4s

IFtth(El-}).LE.n.) G0 T0 4146

EFIPtEX-3)=EHSPH:ETMxe.ETMNE)nDT

I‘lEI.GE.?.AND.EI.LE.V) EFIHlil-3)=EFIRlE1;3)“EACF

IF(El.EQ, 1) EFIP(EI-3)=£FIH(tI-3}/ElAF

IF(EI.EO.]k.OH.EI.tU.lﬁi EFIR(EIc3)=ER5PR(ETMKI;ETMNI)'EACF*DT
ccaﬁaoan»d»#auqnao#aeoq¢§n&oaaooﬂquﬁq»unnnanqouébnonnﬂancbuﬂcuooiooooqci
C
cob#qoboq6¢¢ca»qanouo#aaboe#coqceun#a#baubooﬂ#qqoonnaaﬁunobeoaiaanouoqno
CaaafFQQn INTAKE By CHQYS/CUHC #boﬂﬂ###ﬂoq#ﬁooﬂb##ﬂdﬂ#oﬂQGQ#GQQQGiﬁﬂﬂooﬁi

ERPR=n,

IFIET.€Q.16) LRPR=ERER

EJ=a

EDOGUD=FDGD]

IFtET.EQu14.0RE1,E0.]6} GO TO 4145

IFET LT, 7,00uE1.GT.9) GO TO 4146

EJ=3

EDGED=EDGDP

4145 CONTINUE
EFFIIEI-3)=EFUO(ERPR;EDGUD)“DT
4la6 CONTINUE

C
Coa#ExCDETION BY CHHYS/CURC'ﬂ##ﬂﬁ#ﬂ#ﬁﬂﬁbﬂﬂﬁﬁ#ﬂ###ﬂﬂiﬂbﬂ#ﬁﬁﬂ####ﬁ##éﬂ##o#
EFIE{EI-3J=EFFI(EIaB)“(l.-EASK(3))

4147 CONTINUE
c###pﬂﬂﬁﬁﬂéooﬂﬂﬁaoﬁﬂﬁﬁuﬁﬂﬁo#ﬂ#o#ﬂﬁﬂ#ﬁﬁﬁﬂ##ﬂG##dﬂﬂ####ﬁﬂ#ﬂﬂﬂ#b##ﬁ###ﬂOQlG

c6#Q§G6§Q°GQGGGGQ#QGQQGG&Gﬁﬂﬁﬁﬁﬁﬂﬁ&#éﬂﬂ##ﬁﬁ##éﬂ##ﬁﬁG#ﬂ#ﬁﬂﬂ&ﬁﬁ##&####él##
CoeoREGINNING OF THE SPECIFIC COMPUTATIONS FOWM THE HEMIPTERA/HOMOPTERA G
(#Qﬁﬁaoﬁaﬁbﬂﬂﬁ#QGQGﬂoqa#oﬂbo#obbﬁ*#ﬁﬂ#*QQ###QO###a##ﬂﬂ####i######Gb##ﬂﬂ#
CGﬁGQB#GG#*#GG#Gﬁﬂﬁﬂ#ﬁqﬁﬂbﬂﬁéﬁﬁﬂﬁ#Q#ﬁﬁ#Qoﬁ#uﬂﬂ#*ﬂ####ﬁﬂ#b##ﬁ#ﬁ#ﬂﬂﬁﬁ#####

D0 4156 tI=1.18
CoBeNUMIER OF HEME/ROMD DYING FROM NON=-PREDATORY CAUSES awdascnsvnocesss

IFIEN(ELe4) JLE, 0.} 0O T0 4152

IFtEN(El.qJ.tG.ESMP(EI-¢J) GO TO 4152

ESFD=1,

IF(EhtEI.c).GT.EDu”ENthl,a)) GO TO als9
ESFD=].-(EH(EI.&)-EDH“ENﬁ{EIvﬂ)l“lEU!EIo#)‘EDH'ENH(EIo#)’/(EDN“EDH
PAENN(E] va) ¢ENWIE]l 44} )

4149 CONTINUE
IF(EI.EQ.].UN.(El.GE.?.AND.tI.LE.ll)) 60 TOD 4150
ESTMP=ALINT21AVSTM(11.EFLG.ETIZ.EHNI-ETZZ;I.otT32.0.995.ET41.EMN1)
ESMST:ALINTE(APEVA.LFLG-ET&S-l..ET63.EHN2J
GO TO als]

4150 CONTINUE
ESTHH=ALINTEIAVSTM(1)-EFLG-LTII.EMNIoETZl-l.ot731o0.995;ET41oEMN1)
ESMST=ALINT2(APEVA.EFLG.ETB#-1.-ET&a-EMNZI

4191 CoONTINGE
ENFLltl.k)=£NfEI-4)9Il.-ESFD“tSTHP*ESHST)“DT
IF(ENFL(t]chl.h'.tNltlv“)-EbHF(EIvﬂl' ENFL(El-ﬁ)=EN(EIq¢}-ESHP(EIO
oh)

4157 CONTINUE

rQGDQGGﬂ#ﬂ##bﬁGﬂQGﬁﬁb#ﬂﬂGﬂﬂﬂﬂﬂ#éﬂﬂDﬁ!#QGG##&Q“9@##69###Qﬂbﬂﬂﬂ##ﬁ“ﬂﬁﬁ#ﬂ#6

C
c####ﬂﬁﬁﬁﬂﬁéoﬂﬁﬂiﬂﬁﬁﬁﬂbQﬂﬂﬁbﬁﬂﬂoﬁ9#ﬁi#iQﬁ#6i#ﬂQ#ﬂﬂﬁiﬂﬂ’ﬂﬁﬂ#ﬂl#ﬂﬂ##'##"#
Co2eTRANSFER FROM THE PREVIOUS CATELORY OF HEMI/HOMU TQ THE PRESENT #ons
ENF]J(EI’¢)=U.
Ex=zET-)
IF(ET EQ. 1) Er=is
IF(&N(FK-«).Lt.n.: ESUM(EK 4} =0,
IFtEN(EK.«).Lt.o.) GO TO 4156
IF(TIMF.LE.ETIHIltl.#).UH.TIML.GE.ETlnaltlcﬁ)) GO TO 4156
IF(EI.NE.].ANO.EI.Nt.?) GO TO 4153
EGGP:EEPF(EMER(Q)vEldo&CbDlsEd{EKgQ}OEMH(k))
ENFIJ(FI.AJ=£N(EK.&I*EPPFt#)“tGGP*DT
E”EF1=ENF[J(EI-6)*&%(1.~J
IF(ETI.FQ. ) EFEP=ENFIJIEI-4)“EH(7.4)
GO TO a)5¢
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4153 CNONTINUE
IFAET LY .R,0K.ETLGT,.12) GO TO 4154
CALL ESTEPHESUM(ER +4) +EUGIEK4) yEALEB)
ESUMIER 44y =ED
ENFIJ(ETwa)=EN(ER %) #ER
GO T0 4148

4154 CONTINUE
Exi=o,
EX2=E}lP
Evxl=0.
Ey2=n.1
TF(ESUMIER o4) LT.EVGIEK,4)) GO TO 4156
ENFIJ(FIch)=Eh(EK.¢}ﬂALINT2(EUGDloEFLGvEXloEYloEXZ;tY?)QOT

415% CONTINUE

4156 CONTINUE
r90#6#{&#99acﬁﬂul#ﬂﬁ{#&ﬂ6GG#0ﬂiG##0#GoﬁQ9#9G#0ﬂ#ﬂﬁbﬂiodﬂaﬂﬂhﬂniﬂdiaoﬂﬁil
C
CdiicﬁﬁqoﬂﬁilbﬂaooﬂﬁoﬁiﬂQGQGGQOQGGGGQﬁobﬂ##q#a#ﬁQﬂﬁﬁﬂoﬁgodbﬂaaﬁﬂﬁagﬁqgaa

DO 415R E1=1+16
CesaHEM] /HOMD HFSPIRATION AS FUNCTIUN OF WEIGHTs AMpIENT TEMPERATURE
Ceea ANN ACTIVITY b R Ly N R O R U G g P g N

EFIR{ET +4)=0.

EFFI(EY a1=0.

Exk=4

IF(EN(ETva) JLE 0.} GO TO 4157

IF(EW(ETaa) LELDL) GU TO 64157

EFIR(EL «a)=EHSPR(ETMX1ETMNE) 20T

IF(ETLEUL]) EFIR(EI+4)=EFIR(ELy8) FE]AF

IFLIETLGE P AND E Tl b o) UKab L GE,L12) EFIR(EI y4)=EF IR(El +4) *EACF
CGO#H###@#G##GQQQ###oﬁ#Q#ﬁ###d#bﬂﬂﬂﬁ#ﬁG#ﬂ#i#bl#ﬁﬂﬁﬂﬂﬂiﬂﬂd#iﬁ#ﬂ##ﬂﬂ“DGGGQ
C
ccanooo;qcuoﬂﬁunnouéuaaﬁoﬁﬂauuooﬁceﬁ#uﬂauﬁuqaonn#nuuau&en&&ﬁoqnao#loa'oo
CooaFFENING RY REMI/HOMU 4600000 c8san oot toodnatototatnentoonaoatutaenss

IF BT FQe 140N IETLOFE o 7 ANDSELLLEL1L) ) GO TQ 4157

ERPR=EREWV

£.J=5

EDGID=FDOD T

IF(E].EGQ.1h) ERPR=EKLP]

IFIET JNE a ARD L ,NE,16) ERPR=Q,

EFFI(ET o) =t UL ERPRLEDGLD) 201

4157 CONTINUE
Coqonnqqﬁogooaouonooaaaﬁnbdoonoocununobﬁtaﬂuboono&ocanouiooﬂoQuuleoonann
C
coocﬁuuﬁoouuocnunaﬂnauqaneooanochowoouoboduwanooaooa&ooﬁoboaauuuuqonoai
Coa2oFEXCRETION by HEM] /ROMO LA LA AL A AL DL L EEY S Y T Y Y Y Yy Y R g g g g gr ger gy

EFTE(ETwa) sEFFI(EIva)® () =EASK{4))

4158 CONTINUE
CGGGDGQ&GOﬂ#boﬂuGoﬂ&ﬂiu#ﬂﬂ#ﬂ&#ﬂn6bcha#ﬁ#ﬂ&ﬁ#ﬂﬁ#ﬂ#ﬂ#lﬂ&l&ﬁ#&nn}ﬂlooiﬂﬂﬂﬁh
(e e L L A G A
CoraPEGINNING OF Tk SPLCIFIC COMPUTATIUNS FUR SCAHAHAE DAL tw#esebovosasn
('GQGGD#QQGGQﬂﬂ#g#ﬂﬁ#ﬂ#G#Q‘bﬂ'ﬂGuﬁﬂﬂﬂﬁGﬂuﬂﬂﬁﬂﬂﬂlﬂﬁﬁﬁﬂﬁﬁﬁﬁﬂi#ﬁﬁﬁﬂﬁﬂﬂﬂﬂﬁﬁﬁﬁﬁﬁﬂ
L R R T ¥ Y R R g A A g

ERER=n,
D 4171 Fl=slelsn
ESUMET «S)=ESUMIE] «5) «EDGD220T )
CaeeNUMRER OF SCAMAUAE IUAE DYING FROM NON-PREUATORY CAUSES s#nevsstneanan
IF(EN(ETISS) ,LE,0,) GO TO sles
IFEN(ET«5) ,EQESMP(ETIW5)) 6D TO 4165
ESFC=1,
IF(EW{EL«5) 6T EUW*ENWIEL+5)) GO TO 4]6]
ESF0=!.-(FH(EI-5)-tDH*ENd(EI15))”{EH!EI»S)-ED&’ENH(EI-5)I/(EDH*EDN
GHENW(ET+S)1eENwit]+5))
4161 CONT[NUE
IFEl.MEL16) GO TO 4162
ESTN9=ALINTE(AVSTH(1)-FFLGoETl?-EMNlvETEZvl.vET3200o995vETﬁlvEMNl)
ESMST=AL INT 2 (AFEVAWEFL Gt TS341,ETOILEMNZ)
GO T slbe
4162 CONTINUE
IF(EI.EQ.S.U".EI.EU.T.OR.EI.EQ.9.UR.EI.EQ-ll) 60 TO 4163
ESTHP=ALINT2(tAVTMoEFLGcETl1vtMvaﬁTEI91.oET3190.995vETﬁloEHN1)
ESHSY:ALINTE(ATEN(3)-EFvaETblol.oﬁTélvEHNEP
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GO TO 4lea

4163 CONTINUE
ESTMP:&LINTE(E&VTM;&FLGQET12vtMNlvtT?Eol-vET3E|0-995vtT41-EMN1)
ESHST=ALINYE[#T€N(3]vEFLGyETSévl.;ETbE,EMNE'

4lo4 CONTINUE
ENFL(EI-5}=EN(£]-b)“(l.-ESFU°ESTHP“ESMST)*DT
IF(ENFL(EI-5I.GT.EN(EI-S)*ESHP(ElyS)) ENFLIEL +5)=EN(E] 45 =ESMP(EL,
5)

41095 CONTINUE
conﬁabﬁooO#&oaanuauoeaooo##ﬂbaopa###dqoﬁﬂuuqoﬁ###ob#.#ﬂnﬁ##&obioluawﬂuou
C
cqﬁ#oouaouauoqnonboﬁeqawqéaoopooﬂu##oon#ah#ﬂpnduﬂﬁ»q#ia#bh#9&&6649&#&&#»
CoesTRANSFER FROM ThE PREVIOUS CATEOGORY OF SCARABAEIDAE TO THE PRESENT

EX=E -}
IF(EL.EQ,1) EK=]e
ENFIJIFLa5)=U,
TF(EN(EXK o) JLEL 0L} ESUMEK.S) =g,
TF(ENTER.S) ,LE.0,) GO TO 417}
IF(TINF.LF.EFIMIlElqb!.OR.TIHE.GE.ETIPE(EIQSI) GO TO 4171
IFIEl.MNELL) GO TO 4]66
EGUP:EEPF[EMtk(%)'tIZotUUDI'EH(EKQBJGEHH(DJJ
ENFIJ(F1-5)=EN!EKc5)“EPPF(SJ“tGGP*UT
EREFsEMFIJ(ET %) w(]e5)
GO TO 417

4166 CONTINUE )
IF(FL GELRLAND R T LEL12) 60 TU 4167
caLl FSTER(FSUMEK ) UG IER D) sbasbEH)

ESUMIEK 45)=E s
ENFIJ(ETus)=EN(EK «S)BEA
GO TO 4170
4167 CONTINUE
Exi=r.
EX2=k12
Evyl=p,
Ey2=0,16
IF{EI.NEL12) GO TO 4le8
IF(ESUMIERGST LLTLEUGIEK(S)) GO TO 4170
416R CONTINUE
TF(ETNELALAND ETLNE.A.ANDLELLNEL10) GO TU 4169
EYl=0.2
Eve=0.
4169 CONTINUE
ENFIJIEI.Sl=hNlEKcS!'ALINTZ(tDGD?oEFLGvEXlvEYloEXthYE)'DT
4170 CONTINUE
4171 CONTINUE
fD##GQGQG#o-n{!Qﬂ-eOQGGQQQQGGGﬂ-ﬂoﬂo“b'IlGGﬂ040'ﬂﬁ-ﬂ-GGG#ﬁ#&ﬁ!#ﬁ##ﬂﬂﬁﬁ{#ﬂ'ﬁ###ﬂl“

C
(Goﬂq#ﬁﬂnﬂeoqn#bﬂ&#ﬁoonﬁbQﬂ#ﬁﬁabﬁhbﬂﬂ###ﬁ##nDQoﬂ#ﬁ##0!9##!069#99.96&0##9
GO 4174 ET=)ele
CoasCOMPUTING RESPIRATION FOR SCARAMAEIDAE as FUNCTION OF WEIGHMT, AMBIEN
Cuouee TEMPERATURFs AND ACTIVITY RO HEOENREORRPENIUNOOLDUELRAGOOLBOLBRDADBYG
EFFI(EL«5)=0.
EFIFIET+5)=0,
ExX=5%
IF(EN(ET «5) JLELOQ) GO TO 4173
IF(EWw(Else) ,LE,0.) GO TO 4173
EFIR(ET+5) =ERSPRILTMXZ2LETMNZ) «DT
IF(EL EQen ORELLEQ.E,ORLEIEW,]10) EF IRIEI+S)=EFIR(EL+5S) /EIAF
IF!EI.EG.Q.OR.EI.EQ.T.UR-EI.EU.9.0R.E1.hQ-II) EFIR(EI+S)=EFIR(EL+S
Y)REACF
IF(ET.FQ. 16 EFFR(ET«S)=bHSMRIETMX],ETMN] ) #EACF &DT
IF(E].EQ,.16) EFIH{EI-5)=£HSPHIETMlloEIHN1)'UT
coa&oow»nnanonouaqdﬁanonuoﬁoqaaﬁ«oﬁﬁnqq»ocune#awn#onannoobauo»n&noo.nioc
C
cnioGbﬂnﬂﬁqQﬁiénﬁﬁﬁdoou#!u#ﬁﬂoowevﬁﬁodﬂnnaopﬂﬂﬁ#ﬁﬁ#ﬁﬂﬂﬁi&dﬁ“nﬁ#di#ﬁﬁ#ﬂﬂﬂ
CoaoFEEDING RY SCARAECALE IDAE A A A AL L LR R R E T L R R Y Y P gy
IF(E[.NE.E.ANU.EI.NE.?.AND.&I.NE.9.ANU.E1.N£.11.ANU.E1.NE.16! GO
#Tn 4173
ERFR=E REF
FJa=7 -
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EDGCED=FDGD]
IF(EI.EG.16) GO TO 4172
fFJz=6
ERFR=N,
£nGhD=FDGR?
4172 CONTINDE
EFFIttI-b)-EFUU(tHPH.EDGDD)GDI

4173 COMTINUE
CGGQG&HDGQGQGéiQQGG#Qﬂ#GﬁﬂQo##@ﬂﬂ##QGG#GﬂQGd#ﬂQGGG#G#&GQ&GGGG#Q###O#G##“
c
Cﬂﬂﬁ#9§ﬁ#Go###ﬁQGG#GﬁoﬂéﬂaﬂﬁnQﬂﬁédboo##G99Géﬂﬂ&Gﬂoiﬂ&ﬁﬁbdﬁﬂb###ﬂﬂo#ﬂbdﬁ&
CaeefEaCRETION By SCARAHAL IUAFE scdsnuattanubodabsobtuoonennonaonsanssstan

EFIE(ETan)=tFFI(E[+n)3(].=LASAR{S))

4176 CONTINULE
cGﬁﬁudﬁaGﬁ#oiﬂﬂ6###&94#&0#ﬂ##ﬁ{#6#9QG“bﬂGbﬁ#ﬁ#GGQGQQQQ#G##%ﬂ}ﬂilﬂiﬂﬁﬁﬁbb
C#ﬁ}b&ﬁo#OﬁoDG#aibﬂdbaoﬂ%EﬂiQﬁDQﬂn##w#ﬁ#ﬂﬂﬂ###ﬂ#ﬂ#ﬂbibﬁﬂdéﬁﬁﬁﬂﬂ#iﬂoﬂiﬂiﬁ
CeocREGINMING OF SPECIFIC COMPUTATIUNS FOR TENEBRIONIDAE t0dccdeetosnons
cGﬂb##ﬁﬁ#ﬂﬁﬁﬁiéﬂcﬂﬁﬁoﬁuﬂ6oﬂ#00#o#céﬁuQiﬂﬂﬂﬂﬁﬂﬂﬁiiﬁﬁ6#96#&#‘4#9!“6##9!009
c&ﬁﬂﬁﬂﬂo#ﬁcnQBQQDQéﬂﬁﬂﬂﬂﬂQGQﬂﬁﬁ#ﬂﬂﬂﬁ{&ﬂﬂbﬁbﬁﬂﬂﬂﬁdﬁﬁﬁﬂﬁﬁﬁﬂﬁﬂﬁﬂﬂﬂﬁdﬂﬂG#ﬁ#ﬁ

DO 41HS ET=lel6
ESUM{ET 8y ESUMIE T o) «ERGD2BL T
(oeeNUMAERP OF TENtSRIONIDAE DYING FHOM NON=PREDATORY CAUSLS #afespstnuese
IFIEN{Elee)LELOL) LU TO 41480
IF(ENIEL om) JLELESMP(EL46)) GO TO 4180
FSFD=1,
IF(EwW(E] e} OT  EUWRENW(EL+6)) GO TO 4177 )
ESFD=] o= (EWIE] o) =LUWHENWI{E] +0) ) # (EWIEL o6) ~EDWHENW(EL +6) ) / (EDWRHEDW
SoENW(ET 40 )*ENW(E] 46) )
4177 CONTINULE R
IF(E] aFQ.S 0DR.EI.EQ, 7T, OREI.EW,9,0R.EI,EV,16) GO TO 4178
ESTMP=AL INT2 (EAVIMoEFLOWETIsEMNIsET21 0l osET3]90,9953ET414EMN])
ESMST=ALINT2{ATEN(I) sEFLGETSle]lasETO1 s MNZ2)
GO TD 4118
4178 CONTINUE
IF(ET,EQ.16) GO TU 415
ESTMP AL INT 2 it AVTMEF L GaET1 2o bMN] sET 2241 o 2+ET 32+ 0.9959+ET41 4EMNL)
ESMOT=ALINT2(ATEN(I) dEFLGOWETS2+1.9ETO2.EMNZ)
60 10 4179
415 CONTINGLE
ESTMP AL INTZ2IAVSTM{]) sEFLGOETIZ2sEMNL+ET2291 oot T32+0.995,ET414EMN])
ESMST=ALINTZ (AFPEVASLFLGIETS30l 4 sETEILEMN2)
4179 CONTINUE
ENFLIET 48)=EN(E[ s 2| ~ESFURESTMP2ESMST) +0T
IFAENFLIET «6) o OT EN(EL26)~ESME (EL+6)) ENFLIEIs0)=EN(E]+6)=-ESMPIELS
)
IF(ET EQ.hORL]1 EQ. B, 0RElEw.16) GO TQ 4180
Ex=Eje]
IF(TIME ,GTETIMZ(ER6)) ENFLIELIZGI=EN(EL+6)=ESMPLEL+6)

4180 CONTINUE
cb##ﬂ##ﬁaﬂédﬁ#&EOQQGGGGG&Gb#ﬂnﬂG##Q#6ué¢§&ﬁ§dﬁ##ﬂQﬂﬂﬁﬂﬂiﬁﬁﬁﬁﬁﬂﬁiﬁﬂdﬂ##ﬂﬁ
C
[of 2-2-2-3-X-2-3-3-2-F-2-2-3.-F-F-F- 1 -L-2.0-3-F-3-F-X.F3.X-F-F-F:3-E'2-FIF.3- 0" 2. 5-F. 33 F-3-F.F-2-2-F.3- -0 2T 2.7 3. ¥ F T4 X FF T 1F P98
CoesTRANSFER FROM THE PREVIOUS CATEGORY OF TENEBRIONIDAE TU THE PRESENT

ENFlUtEL«n)=0.
Ex=E]~}] .
IF(EI.FQL1) ER=16
IF(EN{EX+h) LE.D.) ESUM{EKs6)=0,
IFLENIERKsR) LE LD RO TO 4lub
IF(TIME LE Qb TIMELETL6) JORJTIMEJOGELETIM2EELs0)) 0O TU 4185
IF{ET.MELYY WO TU 418l
EGOF=EEPF (EMER (6) 2EL2eEDCD+EWEKy6) +EMW (6))
ENFIJ(EI +&)=EN(EK 46} 2LPPF (6) 2L GGP2DT
EREP=ENFlU(ELen)tEW{]leb}
GO TO alus

4141 CONTINUE
IF(ET.GE.Rr.8ND, EI LE.1D) GO TU &lb2
CALL ESTERIESUMEKs0) +EDGLER o) +EALEB)
ESUM(EKr 61 =ED
EMFIJIEL v6)2EN{ERsB) #LA
GO TO 41us
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4182 CONTINUE
Exzg=E}12
Evl=n,
Er2=a.1
IF(ET.NEL10) GO TU 4143
IFIESUM(EK 46} LT EDL(EKse)) GO TOQ 4185
4183 CONTINUE
IF (EL.NE,6,8NDE1.NE,H) GO TO 4184
EYl=0.?
Ev2=0.
4184 COMTENUE
ENFIJ(EI.6)=ENIEK’b)ﬂAL!NTZ(tUGDZgEFLG-EXI'EYlyExszYe)ﬂDT

4185 CONTINVE
CFQGﬂ&ﬁﬂﬁbﬁ*“Gﬂﬁﬂw##ﬁﬂ#ﬁﬁﬁb#Gﬂﬂﬂﬂib“ﬂ#ﬂﬂﬂ#ﬁﬂﬂ#ﬁ##bﬂ##G#ﬁ!##ﬁbﬁﬁ#ﬂﬂb#ﬁﬁ#i
¢
C6&4#05*9000QEQQ##QEO#Q#Oﬂ#idﬂbﬁﬁﬁQﬁﬁﬂﬂﬁﬂ#q&dﬂG6ﬂﬂﬁﬁb##ﬂ##ﬂoﬁ#ﬁ#ﬂ&bﬁ###h

DD 4188 EI=]s1l86
ConeRESPINATION OF TENESHIUNIDAE AS FUNCTION OF WEIGHTy AMBIENT TEMPERAT
c#ﬁﬁ ANQ ACTIV!TY 09ﬁéaﬂb&&##GéﬁGﬁﬁﬁ###ﬁﬂﬂﬂ&ﬁﬁ#*bnﬁ4#66##*4###&#########

EFFIt(EI+6)1=0.

EFIR(ET.fq) =0,

Ex=6

IFLEN(ELen) ,LELN4) GU TO 4187

IFCEWi(Elen) JLEL0L) LO TO 4187

FFIP(EI-bi=hHSPR{ETMA2-ETMN2}*UT

IFLET F U b ] LEQ,. B} EFTR(EL26)=EFIRIEL »6) /& [AF

IF(EI.EQ.E.OH.tI.iQ.?.OR.tI.Eu.G) EFIR(EI+6)=EFIR(EI +6) *EACF

IF(EI.FQ.16) EFIP(EIoé)=tRSPH(ETMXI.ETMN})*EACF‘DT
coenqqaa¢¢QQ§qng¢§*ﬂuqaﬁue#anuunﬁ»u4#@#»9##onuawqua»ns»qauanu&ou««nnouau
C
c&u#ou»unG##a#ua#aﬂﬂboﬂﬂ@#ﬁ#ﬁb#ﬁ&#iﬂﬂbﬂﬁoﬁﬁ!ﬁiﬂhﬁ##oﬂ###a#ﬁbﬂulﬂ#ﬁﬂ&ﬂol#
CeaeFOOD CONSUMPTIUN WY TENEHRIONIDAE RSN BRI BLOUNNODEBBOVODBBVEBLLOREDY

IFAE L uNE S ANDLET JNE T AND S £ | o NE .9} GO TO al8e

ERPR=n,

EJ=8

EFFI(EL+6)=EFODIERPR,ELGU2) 2DT

4186 CONTINIE

IF(EI Nk 1R) GU TO «]A7

ERPH=EREP .

EFFI{lb-b)=FNl16-0)“(I.J*ENH(léobl-Eﬂllbyb)l‘tHPROLFIR(lbubl

IF(FFFT{16an} oL T.04) EFF](1640)=0.

4187 CONTINUE
c#&ﬁOQ#&50iGDQGﬂbbD#bQﬁa0H#&Gbbﬂﬁ#ﬂﬂﬂﬂﬂ#ﬂﬁ#ﬂﬂ#éhﬂﬂﬂGii&ﬂﬂﬂﬂhﬂ#ﬁ#ﬂﬂGﬂﬁﬂ##
EGGG#GﬁﬂGﬂﬂ#EGU#GﬁQGQ#ﬂﬁQGGbhbbﬂ5Q9QGﬁ&#ﬂG##0ﬂGﬁGGG#QQGG#GO#GGG#G#Q##G#&
CaeeEXCRETION AS FHACTION QF FOGD INGESTED CECRROVODHBRLERB TR RIOBOOERDY

E§IEtEI-b)=EPFI(EI.b)“(I.-EAShtG)l

4188 COMTIHNUE
cabbﬁﬂﬁﬁﬁﬁaﬁbﬁﬂﬂﬁﬁﬁﬂ##dGG#Gﬂ#&b*#ﬂﬁ#iﬂGﬂ#ﬂ#*#éﬂ#“ﬂﬂ”ﬁl##ﬂ#dﬂoQﬂﬁﬂﬂﬁ#ﬁb#ﬂ
rGQ#GéﬁGQGaoﬂ#ﬁo&ﬂﬂ#EQuGDuﬂbéﬁﬂ&6.E“#GGﬂﬁG#uﬂﬁﬂﬁﬂﬁﬂhé&no###ﬂ#Qﬁ#ﬁﬁﬁﬂ'ﬂ#l
CoraBEGINNING OF Tht SPECIFIC COMPUTIONS FOR GRASSHUPPERS tasusantuedsbso
cﬁﬂﬁ##Gﬂ#ﬂﬁboﬂﬁéﬁﬂﬂﬂﬁco#ﬁoﬂ#&&##ﬁ#lﬁnﬂﬁﬁ#ﬂi&ﬁ##ﬂ#ﬂﬂ#ﬂﬂih&#ﬂﬁ#ﬂﬂﬁﬂ##ﬂ#&bw
CﬂG#l##ﬂQb##ﬂﬁ#ﬂDQ#5#6Gﬂ##ﬂﬁﬂﬂﬁﬁﬁﬂﬁﬂ&bﬂﬁ0#909###6#6Dﬂoﬁﬂ#ﬁﬂ##&ﬂ#ﬂ#ﬂ#ﬁilb

EREF=q,
09 4167 ET=l4lb
ESUMIET+7)ZESUMIE] +7) «EDGDLI#DT
CoseNUMRER OF GRASSHOPFLRS UYING FRUM NON-PREUVATORY CAUSES eoscasusianss
IFIEN(ET«7) oLELD4) GO TO 4195
TFAEN(EL«7) JLEESMP{ET.7)) GO TO 4195
ESFD=],
IFEWETo7) 0T EUWHENWIEL«T)) GO TO 4192
ESFD=1.-(FH(&I-7J-LUN°ENH(EI-7))“(EH(EI-?)-EDH“ENH(&I;?))/(EDH“EDH
REENWE T+ THCENW{E I+ T))
4167 CONTINUE
IF(ET.EQu1) OO TO 4193
ESTNP:ALINTE(AVSTH(lloEFLthTlZQEHNlaET?Bvl-OET3290-995,ET417EHN1)
ESMST=AL INT2 (APEVASEFLGIETS3e 1. 4ETOILEMNS)
GO TO a4lusg
4193 CNANTINUE
E%TMpanlNTZ(EAVTM.tFLG.tT1lthNlaETZI-1.-ET31.0.99S.ET¢I;&MNIL
ESHST=AL1NT?(ﬁTEN(31thLG-EI&lol.oETbl-EMNE)
4194 CARTINUE
ENFLUET 47 sEN(ET+ 710 () .-t SFORESTMREESMST) oDT
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IFAENFLAET 7)) JGT EN(ET 4 7)-ESM~(E] 7)) ENFLIET7)=EN(EL+7)-ESMP(E1,
«7)

4195 CONTINUE
cQGQ&#-D—#Gﬁﬂﬂﬂ##&#bﬂﬁﬁﬂﬁé#ﬁﬁ###Gﬁibﬁﬂ'ﬁﬂ-ﬂbbﬁﬂ-#ﬁ-ﬂ6########66&##9###!#&#Qﬁﬂ-ﬁ
C
c######d-ﬂ#o#ﬂ-#ﬂ-q-bﬁ*Oﬂﬁ&#ﬂ-ddGQG##GG’DG#QGG##HDQﬁﬂGﬂﬂiﬁﬁiﬁéﬂ#ﬂﬁbw#ﬁﬂﬂﬂ###ﬁﬂ-
CavaTRANSFER FROM Trk PREVIOGUS CATEGLGORY UF GRASSHOPMERS TO THE PRESENT +

ENFIJ(ELs 7)==y,
Ex=t [-1
IF(EI.EQ.]1) EK=18
IF(EL.Fa,8) En=)
TFIENIEKsT7) LLEL0.) ESUM(EKT) =0,
IF(ENIERST)JLE LD} 6O TO 4197
lF(TIME.LE,ETlMI(tI.?).DR.TIHt.GE.EI[MZtEI'7)) 60 TO 4197
IF(ET.NEL]1) 60 YO 419e
EGGP=EFPFlEMtH(TIaEIEoEDGDI-Eh(EK-7)-EMN(TI)
ENFIJ(EI.T)=th(£Ho7)=EGGP°DT
EDEP=‘NFIJ(EIC7)“tN(107)
GN TO 6197 '

4196 CONTINUFE
IF(ESUN(EK-IJ.LT.LUb(tK.T}) 6GU TO 4197
FraF=1,
IF{EL.EQ.) ERAFSERPPF{T)
IFEL.80.2) ERAF =) =EPPF (T}
Exi=n,
Ex2=r12

Evli=o,

E¥2=r.1%

ENFIJ(EI-7)=ENiEKg?lﬂALlNTZ(EUGDE.EFLG;EXI;EYI,EXZcEYEl“EHAFGDT
4197 CONTINUE
caaooaﬂuﬂnu{ooannoﬁaﬁanccbcapaoﬂﬁouﬁoﬂocnouhaooanniacaﬂoﬁ##oﬂ#ae»#ooonno
C
ce»onauonﬁooqcnoaaoﬂopqﬂouﬂﬁuonﬁaoonaﬂaennoﬁonu&aabenoouoea&anonwuaoo&.q
CooaRESPIRATION OF GRASSHOPPERS AS FUNCTION OF WEIGHTs AMBIENT TEMPERATY
Cees AND ACTIVITY AL AL AL Ll g Ly R L A R Wy

DN 4199 Ef=]1.1l0

EFIR(ET T}=0.

EFFI(ETI-T)=0.

Ex=7

IF(ENM(EL+7)LELN.) GO TO 4198

IFIEn(ELaT)alEL0.) GO TO 4lva

EFIR(ET+7)=ENSPFRIETMALSETMN]) ¢EACF#DT

IF(E] . EQ,.1) EFIR(ET « 7)SERSPH{CTMX2.ETMNZ) JELAF 8DT
CQ####Eb#ﬂﬂuqﬂooﬁ##ﬁﬁoﬂqOﬂoGdo#d##ﬂﬁnﬁ##0G#ﬂ09#90#669#4!0Qi0¢0¢#ﬂ§9#!#i6
¢ .
coao#4#aﬂ#iﬂﬁﬂ#c#cﬂ#G#o####ﬁonﬂc#ﬂﬁ##b#ﬁhﬁﬂwooﬂGG#GOGOOGQQ#Q#&GOQGG##GO#
CaesFEENING RY GRASSHOPHERS LAAE AL A AL LTI YT T T TEY Y Y FTYY P I ey

IF(ET.EG.1) 6U TO 4198
EJ=9
ERPR=N,
IF(ET.EQ.16) ERPR=EKEP
EFFL(EL«T)=EFCD{ERVHLEDGD] ) #DT
4198 CONTINUF
e T T ¥ T A U g O
e
e gy
CeeebEXCRETION By TENERHIONIDAE 00000 cas oot nobiannninaeatouanonpononson
EFIF (ET o7 )=EFFI(EIa7)o(].~EASK(T))
4139 CONTINGE
e e L LT R T T g R A A AR

c
CQQO#ﬂ'ﬂ'Gﬁﬁ'ﬁﬂﬂﬂﬁﬂﬁﬁ'ﬂﬂbﬂﬂ»ﬂﬁbﬂGﬂﬁﬁd#bﬂﬁ“ﬂﬂ#ﬂ#“Gbﬂ#0###‘“00@5#59“9###000Qﬂﬁﬁ

RETURN.

END
cQGQGD‘.}*Q°Qhﬂéﬂ{}##ﬁﬂ‘{}ﬁGﬂb#ﬂ'i'f#ﬁﬁb&#ﬁ#ﬂﬁﬂﬁﬁﬂﬂd#ﬁﬂﬂQﬂﬂ#ﬂﬁi#“““ﬂﬂ{}“ﬁﬂﬂﬁ“ﬂ#ﬂﬂ
g##dﬂﬂﬂﬁ-ﬂ“#{-ﬁﬁ##ﬂ#ﬁﬁﬁb# L2 E-2-X-FX-2.-3.-%-1 ﬂﬂﬁﬂﬁaﬂ'#ﬂﬂﬂﬁﬁﬂﬂéﬂﬂﬁﬂﬂﬂﬂﬁﬁﬂﬂﬂbﬂﬁﬂﬁﬂﬁﬂﬂﬁﬂb
CﬁﬂﬂDﬂﬂ’bQQG‘DDGQﬂ'ﬂﬂ-ﬂ'“ﬂ#DQ§G¢QQ##G"“Q#QQﬂ'#ﬂ'ﬂﬂ'ﬂﬂﬂ#ﬁﬁﬂﬁi##ﬂb““*ﬂﬂ#ﬂﬂﬂﬂﬂbﬂﬂﬁﬂ-
cﬂﬁbt-GQ#D“&GGDOGQﬂ-ﬂﬁﬂ-ﬂﬂ-GGGQGGGQGGQG#GG#GGGGGGOnﬂﬂ#ﬂﬂ#GD##““QDQ!GGGG&GG“Q
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coo#NOTE-NOTE-NOTE-NOTE-NOTE-NUIE-NUTE—NOTE-NOTE-NDTE-NOTE—NOTE-NOTE-NOT
C#¢8THE BLOCK OF CUOUING FUOLLOWING dtLOw WHICH DESCRIHES THE FLOWS 5 HAS
CeuzTESTED Ry CAMPUTER RUNS BY ERIK. FRAMSTAD (DATE JULY 14, 1975) a#enaaesn
(bﬂﬁa;&uGﬂn§§b§§a§ﬁﬂ#ﬁﬁoﬁ#ﬁ#ﬂﬁ#ﬁﬂ###ﬁﬁﬂﬁﬁéﬁﬁ#ﬂﬁﬂﬁﬁ#ﬁ#ﬁﬂ##ﬁﬂ#ﬁ###ﬂ#b#ﬁﬂ#ﬂ
(281-11,
CoosCOMPUTING FLOW FROM LITTER COMPARTMENT TOQ SUURCE/SINK #esscvavootonn
ESM=X(PRO) e X (2A1)
FLOh:EFFI{lbu&)“l(?nl)/ESH
(260~-11,
FLOH:EFF]llboé)GX{ZdO)/hSM
CoasCHECKING THAT OUUT-FLOWNS DO NOT LXCEED AMOUNT IN CATEGURY tecttetonss
DO 4200 BEys1e7
DO 4200 ET=Peln
Erzbk 1.1 -
IFtkd.Eu.z.nNu.(El.EO.ll.OR.tl.E0.14)) GO TO 4200
IFtEDuFUaaaANEET LEW. 7Y GO TO 4200
IF(EJ.FO.?.ANU.ltl.tu.E.UH.tI-Eﬂ.gll 60 TO 4200
IF(EN(EK-EJ}*ESMPth-Ed)-tNPLlEnvEJl.LY.&NFIJ(EIoEJ)) ENFIJIELJED)
==FN(EK.EJ)-ESNF(EK-EJI*ENFL(EK-EJ)
4200 CONTIMNUE
IFtEN(10-2)-E5M9110-2J~ENFL(lu-E).Gt.ENFId(ll,Z)0ENFIJ(1492|) G0
°T0 4201
ENFIJ{I10?!=ENFIJ(1Io2)*(EN(!U.E)-ESMPI10-21-&NFL(1092J)/(ENFIJGII
2PV ENF LU lang) )
ENF!J(16.?}=thFIJ(1«-2)“(ENI10;2)-ESHP(1092)-tNFL(10-2)J/(tNFlJ(ll
e l)*FMFTUL)a42) )
4201 CONTIMUE i
IF(EN(I.7)-ESMP(I;7)-ENFL(1171.GE.ENFIJ(E.T!0&NFIJ(9;7)J G0 1O
4202
ENFIJG?.?)=£NFIJ(207)*tEN(qu)-ESMP(loTi-ENFLt1;7))/(ENF!J(2.7)0EN
NFTJ(G.T))
ENFIJ(0o7)=ENFIJ(s-7)°(EN(1’TI—ESMP(l-T)-tNFL(loT))/(ENFIJ(E-?)OEN
NFTJ(G.T) )
4202 CONTINIE
CosaFl OWS FHOM PLANT CATEGORIES TO SOURCE/SINK #000008000000008084000004
CoenF L OWS FROM LIVE SHOOTS nﬂobnﬁeQ#anon###uooue#;oaunonocu#oaﬁbﬂnananq#
tEI=200.204-13,
ESM=(,
CN 4203 En=1a9
ESH=ESM0EFC(tI-1990tK)
4203 CONTINUE
FLOW=F<SM
CHeeFLOWS FROM rROWNS OR STORAGE UHGANS BRSO RA IO MR OBURBIIGINDOBEDTDED
(tI=2]0-21‘--!)-
Esm=¢,
CO 4264 Exzies
ESM=ESM0EFC(EI-20ﬁ9EK)
4204 CONTINUE
FLOW=F &M
CoBeFLOwWS F QM SEEDS oﬁﬂ#d##ﬂﬂﬂ#ﬂﬁiﬂﬁﬁﬂiiGGﬁﬁﬂ##HGGG##QGDG##Q#Gﬂﬂbﬁﬂﬁdﬂﬂ
tEl=23ﬂ-234‘1)-
EsM=q,
DO 4205 Ex=z].%
ESMESMAEFC(E [=2194ENK)
4205 CONTIMUE
FLOW=EGM
CRe8F L OWS FuQM LIvE FOOTS a#anauepnuagquaauﬁqiauuqoaﬁqnnon»#couﬁn#nc&uﬂe
(El=240.244-1),
ESM=0,
DO 4206 En=],9
ESM=ESMeEFCIEL-2244EK)
42086 CONTINUE
FLOW=F &M
CeaeFLOW FROM SQURPCE/SINK 10 LITYER bbb AL L LS L LT T YT XY P r S
t1-280), '
ESM=n,
ESM]l=n,
FSMP=n,
EeM3=n,
CaanFlLOw 0OF ANIMAL MATTLK ncoGOQQGDOpqonebnunoaﬁiﬂaaooouﬂooﬂobnﬁﬁﬂooﬁoln
DN 470k B g=147
D 4xpu Et=1.1%

ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC

ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ER{C
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ER1C
ERIC
ERIC
ERIC
ERIC
ERIC
tRIC
ERIC
ERIC
ERIC
ERIC
ERIC
tRIC
tkicC
LREC
ERIC
EHIC

14646
1465
1466
1467
laty
1469
147¢
1471
1472
1473
1474
147s
1476
1477

1478
1479
l4b0
1481
lats2
1463
labe
1485
lags
l487
la88
1489
1490
1491
1492
1433
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
Isle
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1923
124
152%
1v26
1527
1524
1%29
1530
1531
1532
1533
1534
1535
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ESM=ESM0ENFPIEI.EJ-3)°ECUT(3)/(1.0ECU7(3)l’ENFP(EI-EJv4)*hCUT(ﬁlI( ERIC

(1.+FCUT (%))
4208 CONTINUE
CoaesFLOw OF PLANT MATTER BREANGROGDARUPORROOLOLDITDYG
DO 4207 £xz]e9
DO 4207 E1=1410

ESM1=FSM1‘EFCIEI-EK)‘hCUTlEM(tK))/fl.OECUTGEM(EK))l

4207 CONTINUE
DY 4200 Ex=1.+9%
00 4209 Ef=11415

ESM2=E5H20EFC(EI-EK)'ECUT(EH(EK))/(l.OECUT(EM(EK)))

420« CONTINUE
0D 4210 Ex=]4%
DO 4210 El=lbsgo

FSM3=ESM3’FFC(EI.EK)'ECUT(EM(EK))/‘IQ‘ECUT(EM(EK,’)

4210 CONTINUF

FL0H=(1.-DLABG)GESM'(l.—DLAUI)*ESH]*!I.-DLASE)*ESHZO(1.-DLART(11)*

sESM]
(1-281y,

HEBODQOERDBDBLEGHEDGY

FL0H=DLABG°ESMODLABI'ESM100LﬂbE“ESHEODLARTll)“ES"B

Ceasf | OW OF EXCRETURY FROUUCTS FROM A GROUP (I.J) OF INSECTS TO FAECES D

TER=320.399~499),
EJzlEr-304) /16
El=FX=303-E4%16
FLOWSUGLABFOEF IE (E1464)
(ER=520.55]-499),
EJ={Er=42 }/16
EI=ErR=4pd-£ =14
FLOWN=PLABF#EF IE (E1SED)
(EK=320.399-49H),
EJ={EX=-304)/1F
EI=Ex~303-f 0216
FLOW= {1 ,=NLABFISEFIE(ETES)
(EX=520.551-490),
JElEK=a24) /716
El=bK-uz23-EJuele
FLOW= (1 ,=nLABF)<EFIE (E] JEJ)

Cea2FLOW OF PEAD INSECT BIUMASS FHOM GROUP (IsJ) TO LITTER wenncoscsncos

(EK=3204399-240),

EJ=(Exno304) /1E

Ei=Ex-303-FJu=ls

FLOW= (1.=0LABG) “ENFLIET +EJ} EX(E] 4Eu)
(EK=320.399-241).

EJ=(EX-304) /16

EI=Fr-3n3-FJtie

FLOH:LLAUG“tNPLttla&J)“EhtEIctJl
(EX=520.5%])-2R0} .

EJ=tEr-4741/16

Elzkr-62i-tJele

FLOW= (] o =0l ABG) SENFLUIET +E D) %Ew(EL +EJ)
(EK=52n.,551=-251).

Ed={EK=424) /18

Ef=tr=4p4-Fule

FLOW=LL abaeE L (B 2B JY PEwW (R} ok J)

CueeaFLOW OF INSHCT HIUMASS EATEN BY PREDATOKS AND GRAMS CARBUN KESHLHED
CoaaGROUP (T.4) TO SOURCE /S TNK AFRAGGE QORI NBDHATDAROURBHLOIONOBBLOLRIRDOOG

(EX=320.399-1),
EJ=(fr-30s) /18
El=FK=303-EJe16
FLOh:EFIR(EI;EJ)»ESMP(EIvEJ)’tH(El-EJ)
(EK=520,55]1~1).,.
EJz(Er-424)/]8
El=tr-api-EJele
FLOWSEFIM(ELoEJ) sESMP (ET1EJ) 2E W (EL+EJ)

CeaeFLEDING FLOW FRUM SOURCE/SINK FU INSECT GROUP (1sJ) stbscocaucasssce

(1=-EF=320+359),
EJ={Ex=-204) /186
El=Ex=303-Fusle
FLOW=FFFI(Elst )

(1-EF=52CW55]),
EJ=(Er-a24) /18
ET1=FK-423-Euvls
FLOWSEFFI(ELEJ)

ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
EREC
ERIC
ERIC
ERIC
ERIC
ERIC
ER]C
ERIC
ERIC
ERIC
£RIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
EREC
ERIC
ERIC
eriC
ERIC
tRIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC

1536
1537
1538
1539
1540
1941
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1956
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1967
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
15890
1581
1582
1563
1b84
15489
1586
1587
1588
15489
15%0
1591
is92
1593
1594
1599
1596
1597
1548
1599
le00
1601
le02
1603
1604
1o05
1606
1607
1608
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CosaFLOw OF INSECT BIUMASS FHOM GROUP (I=1s+J) TU GRUUP([+J) ®ncoosscssws
CesefL0x FOr CARARIDAE GRMORADIRN LR RGAORO RGO BUBBILO ORI RORDOBOOBEIED
(335=32M .

FLOW=EMFIJ(io 1 2ENWL{1s])
(EX=320e334~FLz]®tRe]1).

ET=EL=-2]Yy

FLOWSENFIU(ELs1)2EW{ELI=)y])
CoaaFLOW FOR ARANE [UA 000 saoaeciaettsatontnaonontotottaotadnaqnoonontone
(351=-33A).

FLOWSENFIU{1sZ)IoENW]{]142})
(EX=33A,34T-FEL=12EK+]),

EI=FL=-335

FLOW=EMNETU(ELI«2) tEWIELI=-142)
‘3‘.5"34‘;, -

FLOW=EMFIJ(l4e2) 2t W (1042)
(EX=349.35n=EL=]1rEKRe]),

El=kt =335

FLOW=ENFIJIEL«2)2EW(ELI=142)
CosoFLOw FOF CHRYSUMEL JUAE /CURCULIUNIDAE G0a0060000000000008000000008000
(367=35%21,

FLOWSENFIJ(Y1s 3ot NW]l (143}
(EK=352,3b66=-FL=]8ERel),

ET=EL~35]

FLOWZENFIG(ET «3)2EWI(EL=}43)
CoaaF QW FOP REMIPTERA/HUMOPTERA RO0600000000000000300B00808000000000000
(383=-349),

FLOW=ZENFEJ( od)oFNWI(1ed)
{EK=368,382-EL=]1%EKe]).

EI=EL-267

FLOWZENFIJ(ELs4 )2t Wt I=144)

IF{ETEQ.7) FLOWNSENFIJ(Ts4)RENNL(T v4)
CaoeFLOw FOR SCARARAE [NAL 00 oot oao0etettoodtadtniooeletuduacntanstanss
{399-384),

FLOWSENFLIJ(19S) #ENW]L (] 5]
(EK=384.39F=-FL=12tK+]),

El=t | ~383

FLOW=EMFIC(EL45) *EwikI=145)
C2oeF 0w FOR TERERRIUONIDAL O#9 00408000000 000000004080000000008000000080082
(S39-520) .

FLOW=FMFIJ(FeE) 2 NWl{1lah)
(EX=520.534-FLE1 ot Rel),

ElT=El =51y

FLOWSENFIJ(ET st} oEw(El=]146)
CoetaFLOW FOR QRTHUFTERA #e80aatt0dteao0oa00antob0anotanounontsaeacstonss

(5%1=-53R),

FLOWSENFIUTIeTIoENNL(La7)
(EK=536.542-FL=]2ER+]),

CI1=FL=535

FLOW=EMFIU(EL s 7)) %EW(EI=14T)
(536-5464).

FLOW=ELFIJ(weT}#En(1e7)
(Ex=544,551=-FL=1%6EK+]),

ETI=EL=-535

FLOW=FNF I J(EL+T)oEW(E]~14T)
Cosnserantaass G DET VAN DET ¢o0ustuta0ca0actattdiataonnovlanoonneeass
X I R LYY RS PR T LY R EY 2T LR Y LT Y P T O PR P
e TR L e R T R T Y T LT Y L P Y T T TR Y T
R Y Y T R e Y Ry T Y PR Y Ry XY S - T Ty

ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
EREIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ER{C
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
£RIC
ERIC
ERIC
ERIC

CERIC

ERIC
Lr1C
ERIC
ERILC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC
ERIC

1669
1610
1611}
lelz
1613
1614
1615
1616
1617
l16l8
l1ol9
1620
le2l
1622
1623
1624
1625
1626
lo27
1628
1629
1630
loa}
16232
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
lo43
doas
1645
1bu46
1647
1648
loag
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
164
1665
1666
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APPENDIX F

PARAMETER VALUES

TSTHT=1,9%
TeErL=364,98
NTFL=5,%
PT=2,%
DTRL=P,.%
PTER=FEN, S
X(1)=69g9c, %
¥{l)=1ma0,%
X{6)1=25Nn,%
X(I9)=240.%
Xt1rr=0.%
Xt18)=0,%
EAaCF=3,%
FASR(11:20.7%

FASK{2)=0,0%
FASK {31z, 45¢
FaSek(4)=0.49%
FASKIS)=0.7%
FASK(6)=0.65%
FASK{T)=0.5%
ECLT{11=0.2%
FCUT(2Y=0.5%
FECUT(31=0.05¢
ECU"(“,=]-S
FCUT(5)=0,3%
FCUTIA)=0.5%
ECUT{TI=3.%

Bl t)e]l}=40nn,%
FDAR1S.11=3%400,¢%
EUR(R]I=62]105,%
FLGE(1a412=3%0,%
EUG(1a2)=6250,%
FDG{7e2)=64%40,%
FDGRI1T2)5A%)120,.%
FUGtile31=260an,$
FLGITa3)=32)10.¢

FOG(14433=3+1Q000,9%
FOG(lea)=150,%
FLG(Za412152120,.%
FOG(744)=595%0,%
FUG(12e41252]100,%
FUG{1«5)=1neon, <
FOR{]l+h)=Rekn &
FDG{94/)=500.%
EDGIINR)=TER.%
FOB(laT7)=290,%
FOO{2a?3=142]15%0,%
FOO(1647)=300.%
FLUl=0,4%
FaUs=0,25%
FLUT=0.15%
FERW=0,7%
£021=10,%
FllZe=T.%
Flat=Fn,%
Fail)=1%

EMtZr=1%

FM(31=3%

EMIL}=2%

FM{5) =4

FM{Rn)z25%

EM{T)I=5%

FH(n)=Es

DATA
VATA
DATA
VATA
OATA
DATA
DATA
UATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA
DATA
UDATA
DATA
DATA
DATA
DATA
LDATA
DATA
DATA
DATA
DATA
UATA
UATA
DATA
DATA
DATA
DAY A
DATA
LATA
VDATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
UATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
UATA
DAYA
DATA
DATA
DATA



EMIG)=T%
EMFR(]) =782 .%
EMMN]1=0,.90%
FMMA=(.95%
F¥wil)=0,003R45%
FMu (2)=0.001F%
FMw (3)1=0.,000336¢%
FMW(a)3=0,00016%
FMw (S5)y=0,0000%
EMW(A}=0,00128%
EMK(71=0.019%
EN{lal)=lb20,%
FN(6s11=5,.%
ENI1S.1)=30,%
EN[Ll+7)=1ho. %
ENCELD2)=2.3
EN[la3)=1650,%
EN{IS«31=H00,%
FhIlea)=2000,. ¢
EN(2ea)=15%0,%
Frilag)=)R®N.%
FN{6S)=H00,%
FN{neS)=600,%
EN(IN5)=800,%
EN{leb)=1b40,%
FN{b«6)=600.%
FN(S3.0)=za00.%
ENI1aT7)z1000,%
‘_'N('c--’}:l&””oi
ENFIJII1T)=0.%
FRWwl{1s11=520,000%%
FMWI(Be1)=220,002%
FERW {1070, 005%
FAW] (Ge]1)Y=0.0054¢%
ENw]1t()10})20,.002%
FF\'*’E(II.I):U-OU‘.S
FAWl(1241)20,004k%
Fhwl(13411=0,.004h%
FRNwl{laall=0,000%
FAWL1(1541)=24C,0Nal%
EMRIC]2)=720,00002%
ENALLG2)=0,000]15%
EAW] (G.2)=0.00078%
FAw]l(10.2)=0,0006%
Ehwl(1l142Y=0,0003%
ENWl(1222=0.000A%
FRW}(13.2)=0,.0013%
FAWLI{14.2Y=0,.00Nn39%
EAWI(1542}=0.0011%
ENW]1(i1642)=0,000%
ENW1(1+43)=740.00002%
ENW]{A43)=0,0000H%
ENW1(943)=0,00014%
ENWI{10+43)=520.000e%
FAW]I(1543)=240,00n042%
FhNWlilea)=220,0n001%
Fhwli3+44)=0,.00005%
FAW1{6e4)=0,0001%
ERWI (5441 =0.00015%
ENWE(GBed)=0,0007%
ENW] (Taa)=60,00001%
EAwl{13.4)=0,00005%
FRNwl{lasa)=z0 0001%
FARwl(in.4)=0,0001%%
Ehwi(lfiaa)=n,0002%
FARLI (] «2)=520,00005%
FAWl(E.5)=220,0002%
EAw] (B845)=2%0,00043
ENWI(1DRY=250.000/7
ENWI(1Z5)=5e0,001 3
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DATA
DaTA
DATA
DATA
Data
DATA
UDATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
OATA
DATA
pata
DATA
DATA
DATA
VATA
VATA
DATA
DATA
LATA
DATA
paTa
DATA
DATA
DATA
DATA
DATA
DATA
DATA
OATA
CATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
OATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
UATA
DATA
DATA
GATA
UATA
DAY A

110
111
112
113
ils
115
lie
117
118
119
120
121
122
123
idy
125
126
127
128
129
130
131
i3z
133
134
145



Fhel(les:=5a0,0001%
ERNWltRemY=Zan, 000R0
EhW]l (Hem)z=zen,0n011%
Erwl(10.6)=700,0010%
ENWLileT)=220,0012%
ENWL(3.7)=0,0037%
FARL(4e?)=0,0052%
Fhwl {(5«7)=0,0074%

ENml(ARTI=D, 00ULS
ERW](747)=0,011n%
FAWl (A7) =0,N]43%
FAWlI(9.7)=0,0017%
EAW 110473 =0,.0042%
ERWI1(11.7Y=0,0073%
EAMI(IZ2T)=0,010%%
CAWI(]13.7)=0,.013R%
Fhwlflaos7)=n_017112
ENW1i19+7)20,0205%
FARI(1AT)=0,0za%
FAWZileldl=as0,00059%
ERNZI(S12=29N,002%
FMNEA(T1=0.00%F%
ENwd{Fal)=0,00%.%
FAwdittueli=n,nnore
EAe2{1041)=0,.00%%
Fhwe{llel)=n,00aR
FNwZ(]12411=0,.004h%
Ehwell13412=0,0040%
ENWZlla,11=350,0000%
FAWALl2)=R8Nn _ 00002%
Flamz IT«21=0,0C015%
ENRZR42)=0,00078%
Ehwli(Se2)=0,0004%
ENwZ2(10.2)=0,0003%
ERwZ(1]l+2)=0,000R%
FNW2{12.2}=0,0013%
Fhw2(1342)=0,0012%
FhnZ{la.2Y=0.0011%
FNe2(15.2)=0,007%
FRWZ(16.2Y20,0025%
FAWZ(143)=670,00002%
FEAWZ(T«3)=0,0000R%
FENWZIRL3Y=0,00014%
FRWZ(9+3)=520.0002%
FNWE(1443)=320,00048%
FhWZ{l+n)=0. 0000 %
ERNM2 (244)=0,00005%
Fhc{344)Y=0,0001%
FARwZ{444}=0,00015%
FAWZ{54a)=220,0007"
ENWZ(Tes4)}=540,0n001%
FNWZ{1244)=0,0000%%
ERNWA{1344)Y=0,0001%
FAWZ{l444)=0,.0001%%
FANRZ(]5+4)=250.0002%
FAW2{1+51=4%0,0000b5%
FMNWZ(545)=240,0002%
ERNW2ITeS)=ze0, 000468
ENWR {4%45) 2220, 0007%
ENWZ{11+5)=520,00n1%
Fhw2i16.5)=0,0012%
Fhwetland=as0,0001%
FRWZ (SR =200,0000+
Fhwetlem)=200,00]1%
ENWZ {Gel)zHEon 1016
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“LATA

DATA
DATA
DATA
DATA
UATA
LDATA
LATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
OATA
OATA
DATA
DATA
DATA
DATA
DATA
LaTA
DATA
DATA
VATA
DATA
DATA
DATA
DATA
GATA
DATA
UATA
DATA
DATA
DAta
UATA
UAT 54
DATA
DATA
DATA

. DATA

DATA
DATA
DATA
DATA
DATA
DATA
UATA
DATA
DATA
OATA
UAatA
DATA
UATA
DATA
DATA

‘DATA

DATA
DATA
UATA
DATA
LATA
UATA
DAfA

136
137
138
139
140
14}
142
143
lay
14%
146
147
148
149
150
151
152
153
154
159
156
157
158
159
160
161

162
163
le4
1656
ioe
ie7
los
169
170
il
172
173
174
175
176
177
178
179
180
lul
1842
183
184
185
186
187
188
189
190
191
192
1923
194
195
196
197
198
199
200



ENWZ2(1a7)T0,.0012%
Ehwzt2.7)=0,0035¢
tARZ(347)=0, 00524
EhWws(4e7)=N, 0074t
FLuZi{D.T}z0.N09<%
FNWZLAT)Z0,01]1F%
FMWZ (Te1)=200,0]0%
FANWE(SeT)I=0,00647%
FNW2I10.7)=0.0073%
FAW2(1)lsT)=0,0105%
Fhwg(l2.7)=0.017A%
FRWZ(13.7)=0,0171%
EMwZl]14e7)=0,.0205%
FRW2 1547200 ,024%
Fratil=1,%
ERAGD=0,7%
CEei =0 _45%
FRA.&=n,2%
ERPEUA=0, TS
EFEF{])=7%0 5%
EPErF(lalali=anpn, g
FPPrF (S4lell=t,.%
FPPRF (Aslelli=10,%
FPPHF(Telslr=1.%
EPPHF (B,lel)=R®]10,%
EFCRF (laslely=a,$
FEPwF (1Ra1a13=1.%
ECPRF(142s1)71620,%
FPPRF (10«24 1)=10.%
EPPHF {1a3s]l)=hea,

EPPHF (7+43¢)1)1=3%10,%

ECPHFIINnedall=6s0,%
ECPeF (ias341)20,%
FEPrF {169341)20,%
EPPRF (lsds])=1640.3
EPPHF {1459]1)zatph, %
EPPHF {S¢5+1)=4,¥%
FEP=F (64511 =102]10,%
EPFmF {7T45el)=4,%
EPRRF (G,5¢ 1) =4,%
FEPSF (11e54]1=0,%
EPPRF (16+45411=1,.%
EPPHF (1+69])=aoa, %
EPPHF (R46s]1)z4,.%
FPPHF(6.611)=10°10.3
FPPHF (T 460])za,%
EFHFF (9ebel)=4,%
FEPRF (1hehy11=],%
EFFRF{]147+1)=]0,%
EPPHF (2aT21)=1540,%
EPPRF(14142)=150,%
EPPrF(144]42)=26,%
FPPHF (1hal o) =6, %
FPPRE {122 2h%],.%
FOPHE (742021 =3%4,%
EPPRF(1042e2)=20.%

EPPRF (114242126082, %
FOPRF (14392)1=215%20,.9%
FRPHF (14+3.2)=8,%
FPE=F (]lhedeP)=8,%
FPPRF (]l eaeP)z0, 0
FOPRF (24422)=]1%0H,%
ERFHF (T4442)125%n %
EPPRF {1 4542)=15%20,%
FRPRF {1AeSe2)1=T, %
FPEHF (146211900, %
ERERF (160602127, %
FEPRF(L+T42)=0,.%
ELPRF(24742)1=215010.%
EPPWF (lolad}z4sn 4
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FPPRF [Sels3)=],*
EPFHF A le ) =10,%
FPPRF (Tale3)=]1.%
EPFrE[Raled)=a%10.9%
EPFNRF [l4elad)=a, %
EPPRF {1nele3)=1,%
FPPHF (le2eR)=1620,%
EPPRFIINGZ«2)=1N.%
EPPRF (14343)=63H,%
EPPwF (7Te3+31=3%10,%
FRH=F {10e343)=6u3,%
FOFKF ‘1&9303)=U.$
FPRPEWF{1Ae3e31={},%
FRPHF {latte3)=1bu#n,%
FPFrF (145e7) =48R %
EPPHRF (545+2)=a,%
FPPHF {A.5+3}z10#]10.%
FPREWF {TeDa3)zu, %
FEPLE (GaDe2) 24, %
FRF=F{11e53)=0 %
FPPHF (16+9¢31=1,%
EPPRF (146431 =48R, %
FPPRF (Sebe3)=4,%
FPERF (Aabe3)=10810.%
EPPRF (T+b93)=4,9%
FPPHRF (Qabe3)=a,%
EPPRF (164Fhe3)=1,%
FPPRF (147+43)=10,%
EPPHF (24Te)=]1520,8%
EPPRF(laled)=z]on01, %
FPPRF (laslaa)=H,%
EPPHF {1helsay=l,%
EPPRF(142e¢4)=52],%
FRPRF (T+2906) =324 ,%
EPFrF(10«2+41=0,%
FPPHFE])alet)Y=323,%
EPPRF (l4e2eb) =342,
FPPHF (143s4)=1%:0,%
FRPFERF (14set)=ln, &
EPPRF (1/e3sa)=]ln,%
FPUWF (Jabes)=],.T
EPPHF (Psbea)=]1H0R, Y
EFPRF {Tyb4ea)=5%) %
FPPHF({]1e994)=]1540,%
FPPHFf16-5-4)=H.S
EPPrF (labea)=15%=0,9%
EEPHF (1 Raha)=p , %
EPPRF{laTes)=0,%
EFPHF {24 Trdl=]%0]l0ed
FPPHF (1eled)=as1n,%
FPPHF (S541¢5)=20,¢%
EPPrF (healeS)=ne3.b
FPPRF(T4le5)=g,
FRPPRF{l4elabad=]l %
FREFF{1Selabr=p %
FPRFHF{1As]lsn)=0,4¢
FPPRE (] 42+5)=G2],%
FPPHF{1Ns2e5)=3%
EPFRF(]1]e2sm)12620,%
FRPRF{l43+51=6%10,%
EFPELF (Ta3ah)=3%7.%
FPPeF {Ins3sbrzbra, b
FPERF{1443+9)=1_%
EPPHF (1he3e5)=1,%
FPPHRF (1 445)=3,%
FPPHF [2.445)=]1542,%
FPPHF (T4 h45)=h®a 4
FPPeF (le5e5)=4e]10.%
FFPrF (SeDeS)=],%
FEPrF (&e5e5)=1023,%
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EFPMF (TeDeS)=].%
FPRFrF (9.5+5)=z).%
EFPP~F (1]1e5.%)21,%
FPPFF(169505)=0.$
FOFRF ]l s5e9)zae]10,%
FPPHF (S4beSiz]las
FPP"F(‘)-G'S)=10*’3.$
FPHHE ([ TaHBas)=],%
FPFRF (Gebon)=],.%
FPPRF (16+6421=0,%
FPPHF (] 47+5)=]10,%
EPPHF (2. T<5)=]15%20,.%
FERF {lelen)=as) 9
FPPRF (Releh)=a,®
FRPRF (Aeleb)=]l0+2,%
EPPHF (Teleth)z=and
FPERFElaelan) =4, %
EPPRF (16«16} =10.%
EFPRF (142001 =1b06,%
FPPHF (]l e3em)Iz=h®].%
ERPFRF (Tedea=302,8
FEPRF{10s3ah)=0e],9%
FPP F (laa3eh)=]D.%
EPFHF {15+43486)=]1,%
FFPRF (16hedehl=]ln.%
FPPHF [Jeveh)=3,9
FPEHF (Pedebh)=15010.%
FPPIMF (T+bah} =583, %
ELUENF (] aen)=4w] 0%
FRRPHF (S5+459H)z0,%
FPPEF (645+6)=10u2.%
FPPRF {TSeh1z4, ¢
FPPIF (949t} =4, ¢
FPPHF {11 eSebi=a %
FEFPKF (1625+h1=10.%
EPPRF (1enh)=4®],%
FEERF {S4be6) =0, %
FPERF (B46sb)=]1082.%
FPPRF (Tebsh}za,t
FPPHF (946eh)=b,.%
ERPPWF {1696+6)=10,%
FPPHF (1+Ts6)=1.%
FPPPF(?.7-6)=15*10-S
FPPEF(]leleT)=4%],%
FPPRF(felaT)=a, ¢
FCPRF (heleT)=]1072.%
FPPRF(TeleTiz4,s
FPPRF (lasl,7)=4, 8%
FPPHF (1heleT)=]10.%
FPPRF (142+71=1646,%
FPPH‘F!l.a.?,‘-’f\,*] b
EPPHF {Teda7)=302,.%
EPPHF (1N 3aT)=0n],
EFPRF {11‘.3.7)=1n.$
FPPHF (1% 43ef)=1,%
EPPHF(]AIaTiI=1Na%
EPPRE(labeT7) 23,8
FPPLF (PateT) 215210, %
CEPHF (TebeT)=25%2,4%
FRPREF (] eDe7)rza®] %
FHEPHF (D ¢De?) 2w,
FRPRF (heSeTi=1002,%
FRERF (T e45eT1zb.4
FPHHF (G4S5eT7) =6, ¢
FRPRE (] 1aBa 176, %
FRUGE {(1heDe 7)1 =1NL%
FREF {14007 )za®] . 3
FPPHRF (54,607} 24,%
FPPREF (546+7)=10¢2,3
EPPHF [TyBeT)Iza,%
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FPPHF (94647 =4,%
FEFRPRF(16e6.71210,%
FLOREF (1 o77)=1.2

FPPEF (24 TeT)zln2]10.%

EPRI]I=0,03%
For2=0,0012%
ERFDS=0,012%
FPEUG=0,0005%
EFRF{1411=3%1,%
EPPRF (as])=]2n0,%
EPFF(164]1)=3210,%
EFFEL1941)=0,%
FRFFIZ0s1)=7.%
FERF{IaP)=]10,%
FEHRF (Pel)=n,%
FPRF (342)=9,.%
FEPRF {4 eP)=7,%
EPFF (S5e212) .4
EPPF {hep) =5, %
EFPFF{TaP)z4 8
EPEF (BaP)=h_ %
FFFF (9212720 ,%
FRRF(16.2)=392,%¢
EPFF(19.2)=0_%
tPEF(20.2)=1,.%
FRRF{le3)R]14%20,%
FPRF (1443)=10,%
FrRF(17.3)=236.%
EPRF(1643)2pe5, ¢
FPRE(1sa)=10,%
EPRF{2su)=220Q %
FRPFF (444)=P05,%
FEFEF (fhat)=35F %
ECDF (Q,8)2203,%
Frer{llewi=1090,%
EPRF (1e8)27,%
FPHF (245)20,%
EFRPF{3+5)=]10G,.%
EPRF (445)=5 %
FPRF(5.5)=A,%
ERPEF (RaQ)22np, %
FreF(E,8)=],%
FrRrF (G4G)=]1220.%
FREF (1aR)=1h00,0
ERPRF(1A,8)=H,%
FFPFFI17.68)=9,%
FFREF{1R.6)=10,.%
FRFFI1Q.61=R,$
EPRF(POWAY=%,$
FPRF (147)=7,.%
EPFF(2+7T12H,%
FRFF (3471510, %
FPRF (44T1=A, %
FPRF(S,7)26e3,%
FPRF(11.7)=200, %
FFRF(16.7)=5%4,%
FPRE(].2)=08,%
FERF (ReR)=ac] . %
FEFF (Q4R)}=T720,%
FPRF (1648) =th,¢
FREF{1+9)=7, %
FRRE(2+9)zR,%
FPRF {349)=10,%
FERF (44G) =9, %
FFPE(S+5)sP,.%
FRFF (haG)=R_ €
EFFF{T«9)=R,%
FERF [A.G) =l 4
FPHF (9.,9)=]12%0,.%
FR10=0.0R329%
Fra=n,ms
FRH=0,75%
FRTI=0,.4%
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$FRTZ2=0,3%
FOTi=n %%
FeTezn, oy
FrTem=n_9%
ETIME{]l 1) =bbh, ¢
ETIME (S41)=70.%
ETIME(£.1)=]110.%
FTIMEL(T 1)=P0.%
ETIME(R.L)=heY, ¢
ETIMET]16e1)=100,%
FTIME(15+1)=110.%
ETIME(1&~e1}=200,%
ETIME(]l.2)Y=6+50,%
ETIME(T2)=32480,%
ETIME(INe2)=200,%
ETIME (11+2)=t2an,%
FETIME(1342)=20C.%
ETIMF(16+42)=20.%
ETIME(13)=yely, s
ETIME(1Ne3)24%6,%
ETIME (160300,
ETIME(15+3)=120,%
ETIME(IR.3}=60,%
ETIME{]4)=hn %
ETIMF (Ped)=avl2, %
F}'IMF ‘ﬁo“]=300$
FTIMELIT o) =5%h ¢
ETIMEL(1P244)=4012,%
FTIME (1/44)=30,%
FTIME(]45)=627, %
ETIME(S5.5)=60,%
ETIME (6.5)=5§!Hn-5
FTIVME(I1+5S)=70,%
ETIME(IP+S) =625, %
ETIME(1545)=30,%
FTIVMF(lsb)=a%a,%
ETIME (S+6)=40.%
ETIME(£.6)=32]120,.%
FTIME(Q.h)=TD .3
ETIME(1n46)=T25%_ %
FTIME(laT)=Ra15 &
ETIME (G T)=Hel4 %
FTIMI(1a1d2h0225,%
ETIM] (A411=290.%
FTIMI{T.1)=0n0,%
FTIMI{A.1)=y260,%
FTIM1tIS.11=270.9%
FTIMI{]l.2z]1na] a5 &
FTIMI(1INs2)=250,%
FTI1(Ile2)=6%0N,%
FTIMI(13e72)=%0,%
FTIMIt1Re«2) =G0,
FTIx] (1,3);}&&]!“&.5
FTIME(1543)Y=365,%
ETIMI(1/a3)=R0,%
ETIMI({le4)=15k2]lnn.%
FTIMII1.5)=%alHn 4%
FTIM1(6.5Y=5230n.%
FTIIMI(ToSY=%D, %
FTIMI{Q.5)=zh{,.%
FTEMI(11+45)=50.¢
FTTH1(1248)=54]Q00,%
FTIM1{lab1=9%17n,%
FTI®1I(6h486)=32300.%
FTIMI{T.€&1=490.%
FTII#1(9.6)=50,%
ETIMIC(I0+6)=T2] 10,8
FTIMI(YeaT)=220.%
ETIMI(Z2.T)=15¢70,%
FTIMZ2{1.1)=270.%
FTIMZ(241V=2RA ¢
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ET]N?t3o11=?H9.¢
FTIM2(a4)) =200, %
FTIMm2(5.1)=2¢365, %
FTIMZ(T.1)=R8275,%
FTIME{14v11=310.%
ETIM2(15.1)=365%, ¢
FIIM2(18e]l) =200, %
ETIM2¢142)=0%20n,3%
ETIM2(142)z230.%
ETINPIT 22302, ¢
FTIM2(8+2)=343,¢
FTIM2(9,2)z3mn4, 8
FTIM2(1ne2)=z065, ¢
FTIM201142)202100.%
ETIM2013.20=2200,%
FTIM2{1Re2) 2200 %
ETIM2(1e3)=]4=25p,%
FTIM2(143)=2]5%.%
FTIM2(1543)2365, %
ETIM2(1A.3)Y=]130, %
FTi%PI1l44)23]15,¢
FTivpi2.4)=154240,%
FTIMP(145)=%229p, %
FTIM2(1.5)=2a0.%
ETIM2(6.59)=52368,%
ETIM2{7.5)=]120.%
ETIM2{9.5)=z170.¢%

FTIM2(115)1=120.%
FTIMP(12+5)254,210.8
ETIM?(1.61=5*EBG.$
FTI”?(6-61=3°36Q.$
FTIH2(746)=1%0,%
EFTIM?(9.6)=]80,¢
FTYIM2(10461=72240,%
FTIM2{]1.7)=130.%
FTIMP{2.7)=1R0. %
FTIM2{3.T)=14%2¢0,%
FETIMZ2(9,7)=1R0.1%
FIM1t1e13=1122370.%
FTll==3n,%
FT12=z-15,%
FT21==1n.%
F1272=10,%

FT31=40,%

FT32=3%,%

tFTalzub,%

FT151=45.%

FTS2=30.%
FTS53=0.62%
FTSa=0,7%

FTel=65,%

ETe2250,%

Fi63=0.R8

FT’;"i:aoq:s

Fle=16.%
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