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Topics we will cover today

e Data appreciation

e Climate Status update

e \What comes next



Thanks to the Nationalr Weather Se!.frvi*ce for

faithfully maintaining a “taken for granted”
network of weather stations in Colorado
and across the country — the Cooperatlve
Qbserveﬁ Netwmrk
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Thanks to the USDA Naturg
Resources Conservation




CSU’s Colorado Agricultural
Meteorological Network
“CoAgMet”

~ THANKS!! to those of
You who help support
1 CoAgMet




Backyard Rain Gauge Party
TThe Community Collaborative Rain, Hail and
Snow: Network - CoCoRaHS
e 0 e ®s THANKS to you who

measure or provide
support




Daily Precipitation (inches »x.xx), for the 24 hour period ending ~7:00 am

USA 4/24/2003 % 001 -0.25 026 -0.50 0.51-1.24 125287 208 - 4495 445 - 494
CoCoRaHS rain gauge reports  April 24, 2003
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Daily Precipitation (inches »x.xx), for the 24 hour period ending ~7:00 am
USA 4/24/2004

Trace 0.01-0.10 041 -0.20 0.21-050 051 -1.20 1.21-1.20 1.81-2.00
I D B D DN D

CoCoRaHS rain gauge reports  April 24, 2004

Thanks to Bob A. and Jane W.
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Daily Precipitation (inches x.xx), for the 24 hour period ending ~7:00 am
Trace 0.01-033 0.34-066 0.67-1.64 165-392 333 -588
USA 4162016 -  _r 1 “‘&®©r

CoCoRaHS rain gauge reports  April 16, 2016
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Average Temperatures
in the Arkansas River Basin

Average Monthly Temperature

=== as Animas Maximum = = Las Animas Minimum ==~ Pueblo Maximum = &= Pueblo Minimum
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Pueblo Airport Daily Max/Min Temperatures and
Normal for Water Year 2015

Max Temperature Normal Max Min Temperature Normal Min
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Where we fit in the national picture

Precipitation: Annual Climatology (1971-2000)
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httpyfwww prismeclimate.org — Map created Jun 16 2006


http://www.ocs.orst.edu/prism/products/viewer.phtml?file=/pub/prism/us_30s/graphics/ppt/Normals/us_ppt_1971_2000.14.png&year=1971_2000&vartype=ppt&month=14&status=final&zoom=yes

Colorado Annual Average Precipitation (in) 1981-2010

CO_anppt8110
PPT (in)

“Copyright @ 2011, PRISM Climate Group, Oregon State University, http://prism.oregonstate.edu
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Total Precipitation Anomaly: May 2015

% of Average Precipitation
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Copyright (e) 2015, PRISM Climate Group, Oregon State University



Colorado May 2015 Precipitation
as a Percentage of Normal

may15_pnCO
Precip % of Normal
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Average Monthly Precipitation
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Precipitation (inches)
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Year-to-Year Variations In
Precipitation are crazy big



http://ccc.atmos.colostate.edu/%7Ehail/cool/blizzard2003/images/LR53_pear_tree_damage_jpg.jpg
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Colorado Springs Monthly Precipitation for Period of Record
(1893-2012)

No Two Years are EVER the same
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Rocky Ford Monthly Precipitation for Period of Record (1988-2012)
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Rocky Ford Water Year Precipitation
with Running 11-Year Average
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Las Animas Water Year Precipitation
with Running 30-Year-Average




Las Animas Water Year Precipitation
with Running 11-Year-Average
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Precipitation (inches)
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Canon City Water Year Precipitation
with Running 30-Year-Average
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Precipitation (inches)
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Canon City Water Year Precipitation
with Running 11-Year-Average
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Climax Water Year Precipitation
with Running 30-Year Average
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Climax Water Year Precipitation

with Running 11-Year Average

0¢0¢
ST0C
0T0¢
S00¢
000¢
S66T1
0661
5861
0861
SL6T
0L6T1
5961
0961
SS6T1
0S6T
14°)"
overt
Se6l
ocet
S¢6et1
0c6T
STet
016t
S06T
006T
5681
- 0681

o
<

N o LN o LN
o o™ o o -

(sayour) uoneuddaid

Year




35

30

= ) )
wn o ul

[N
o

Water Year Precipitation (inches)

Statewide Water Year Precipitation

Water Year 2015 is 25" wettest year on record (Period of Record 1895-2015)

2.16 inches above 1901-2000 average
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Arkansas River Basin
TTemperature
Fluctuations and Trends

Fresh off the NOAA
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Arkansas Basin Seasonal Temperatures
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How about ET
(Evapotranspiration)




Avondale Kimberly-Penman Reference ET (1993 - 2015)
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SAOW IS “Way Important”
In our climate and
hydrology

' anditis also

| Variable!!l |
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Streamflo

The great
“integrator
of the water

budget
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Arkansas River near Avondale, CO Streamflow, WY 1999
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Arkansas River near Avondale, CO Streamflow, WY 2002
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Arkansas near Avondale, CO Streamflow, WY 2008
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Arkansas near Avondale, CO Streamflow, WY 2012
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Arkansas River near Avondale, CO Streamflow, WY 2013
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Arkansas River near Avondale, CO Streamflow, WY 2014
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Arkansas River near Avondale, CO Streamflow, WY 2015
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for Years 1997- 2015

Colorado Statewide Reservoir Levels on October 1st
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Evolution of
Recent
Drought
Conditions



Fraction of Colorado in Drought
Based on 48 month SPI (SPI <-1)
(1890 - March 2014)
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Rocky Ford Accumulated Precipitation
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U.S. Drought Monitor SeP*enieiz 21

intansity; Orought Impact Types:

|| DO Abnormally Dry r~' Delineates dominant impacts
[ | D1 Drought - Moderate A = Agricultural (crops, pastures,

| D2 Drought - Severe grasslands) D
B O3 Drought - Extreme H = Hydrological (water)
B C4 Drought - Exceptional

USDA ® &) &
: . = | :
The Drought Monitor focuses on broad-scale conditions, = e : U,-

Local conditions may vary. See accompanying fext summary o
for forecast stafements.

Released Thursday, September 30, 2010
hl‘tp lidro ug ht.unl.edu/dm Author: Richard Heim/Liz Love-Brotak, NOAA/NESDIS/NCDC



U.S. Drought Monitor  °<%:0h0"

, O

infensity Crought impact Tyvpes

DO Abnormally Dry r~' Delneates dominant impacts

r it - I
g; g uugh: fgﬂude ate S = Short-Term, typically <& manths
rougnt - severe (e.q. agriculture, grasslands)

D3 Drought - Extrame L = Lang-Term, typicaly =& months
D4 Drought - Exceptional {e.g. hydrology, ecology)

ERECL

The Drought Monitor focuses on broad-scale condifions,
{ ocal conditions may vary. See accompanying text summary
for forecast statements

http://droughtmonitor.unl.edu/

Released Thursday, October 6, 2011
Author: Rich Tinker, CPC/NCEP/NWS/NDAA



Drought Status at the end of
2012 Water Year

U.S. Drought Monitor  °%3%"
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— DO Abnommailly Dry r~" Delineates dominant impacts

01 Drowght - Moderate ——
[ 1 = - 1 -\.:
[ DZ Drought - Severs S = Short-Term, typicaly =6 manths L_ﬁ

(&g, agricullure, grasslands)
B 03 Drought - Extreme
I C4 Crought - Exceptional

Crought mpact Types

L = Lang-Term, typically =& maonths

(e g. hydrology, ecology) USDA Z’i} Dl,zf;a,r = @ .
The Drought Monitor focuses on broad-scale condifions. = e | e ‘Q,_:J v
L ocal conditions may vary. See accompanying fext summary
for forecast statements. Released Thursday, October 4, 2012

http://droughtmonitor.unl.edu/ Author: Anthony Arfusa, NOAA/NWS/NCEP/CPC
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Valid 7 a.m. EDT

Drought Impact Types:
r~ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:
[] DO Abnormally Dry

D1 Moderate Drought
D2 Severe Drought

D3 Extreme Drought
D4 Exceptional Drought

Author:
David Miskus

NOAA/NWS/NCEP/CPC

HRAC

The Drought Monitor focuses on broad-
scale conditions. Local conditions may
vary. See accompanying text summary for
forecast statements.

http://droughtmonitor.unl.edu/




Valid 8 a.m. EDT

U.S. Drought Monitor  ZEienie .25

Drought Impact Types:
r~’ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:
[] DO Abnormally Dry

[] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

Author:
Richard Heim

NCDC/NOAA

The Drought Monitor focuses on broad-
scale conditions. Local conditions may
vary. See accompanying text summary for
forecast statements.

S R &

http://droughtmonitor.unl.edu/




U.S. Drought Monitor i oo b

Valid 8 a.m. EDT

Drought Impact Types:
r~’ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:
[] DO Abnormally Dry

[] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

Author:
Eric Luebehusen

U.S. Department of Agriculture

The Drought Monitor focuses on broad-
scale conditions. Local conditions may
vary. See accompanying text summary for
forecast statements.

USDA D R\ &
:_ National '\ Drought Mitigation Center @
http://droughtmonitor.unl.edu/
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U- S- D r o u g h t M o n i tor (Re:ea?edp;ri:!;r:i;, 32:12?, 2016)

Drought Impact Types:
r~’ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:
[] DO Abnormally Dry

[] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

Author:
Richard Tinker

CPC/NOAA/NWS/NCEP

The Drought Monitor focuses on broad-

scale conditions. Local conditions may

P O vary. See accompanying text summary for
forecast statements.
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@ http://droughtmonitor.unl.edu/




Lake Powell

Lake Powell Reservoir Level04/16/2016>

70 Percent of 1985-2015 Average
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Weekly Climate Updates
Avalilable Upper Colorado
Regional Drought Early Warning

Colorado, Utah and Wyoming March 2012 Precipitation

Colorado River near €OUT State Line as Percentage of Normal
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Pueblo Airport Daily Max/Min Temperature and
Normal for Water Year 2016
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Arkansas River Basin Time Series Snowpack Summary
Based on Provisional SNOTEL data as of Apr 25, 2016

Current as Pct of Mormal: 92%
Current as Pct of Avg:|92%
Current as Pct of Last|Year: 120%
Current as Pct of Peak: 88%
Mormal as|Pct of Peak: 96%
Current Peak as Pct of Normal Peak: 99%
Current Peak Date: Apr 21

Dol MNiata- fAae 14
== LA = L= 1 =t 5 L |

[ |
I LR R ar=1]

—.
=

16 Peak
% of mi
ak.

=]

=3}

W
1]
=
2]
=
-
c
2
(1]
2
5
=
L
[ T
[
=1
?ﬂ;
2
o
c
w

0 J—/rf

Cct 01 Mav 01 Dec D1 Jan 01 Feb 01 Mar 01 Apr 01 May 01 Jun 01 Jul 01 Aug 01 Sep 01

—

MEdEN  — 013 W01 c— IS — 0 2016 AyeEge




Colorado Month to Date Precipitation
1 -24 April 2016
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Colorado Water Year 2016 Precipitation
as a Percentage of Normal
October 2015 - March 2016
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What Comes Next for Colorado?




(300] and wet next few days!

THU APSR—FS 2016




viaybe wet for Mother’s
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Standardized Departure

Standardized Departure

1950 1955 1960 1965 1970 1975 1880 1885 1990 1995 2000 20

Multivariate ENSO Index {(MEI) for the seven
strongest El Nifio events since 1950 vs. 2015-16 The MEI médnitors ENSO based on all

1 MULTIVARIATE ENSO INDEX

"

NOAA/ESRL/Physical Science Division — University of Coloradoe at/Boulder/CIRES

2010 2015

el R 3 : ; ok
J3,,3\\! : Q&\ observed fjelds over the tropical Pacific
= 2 (pressure Wlnd temperatures, cloudiness). It

i

3657

P N .2 Normadized with respect to the season. The

", currént El Nifio peaked in Aug/Sep at
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Trpdate: 3 idpril 20165
WM EFRLIPhysidel Heienee Division - Tniversity of Colorado s Bouwld§n CIRES

Decldan

http://www.esrl.noaa.gov/psd/enso/mel

har Apr —
Junidul
SeplCct
Decllan
hAarlApr
Junidul
SepOct
Decllan



El Nino Is collapsing

but that’s not necessarily
bad



NINO3.4 SST anomaly plume
ECMWF forecast from 1 Sep 2015

lManthly mean anomalies relative to NCEP Olv2 1981-2010 climatology

~— System 4

-3

Anomaly (deg C)
48]

-1

Mar  Apr May Jun Jul Aug Sep Oct Mov Dec Jan Feb Mar Apr May
2015

ESECMWF

The latest ECMWF forecast (right) shows a
swift decline of our El Nino to neutral status by

May, a brief dip into La Nifia (-0.5C) conditions £ |

during boreal summer, and a relaxation
towards neutral afterwards.

It is perhaps noteworthy that the PDO hit +2.4 in
March, very close to a record high. That record
was set in 1941, right in the middle of a multi-
Nino event (‘39-’42). Bears watching!

Anomaly (degfC)

NINO3.4 SST anomaly plume
ECMWF forecast from 1 Apr 2016

IManthly mean anomalies relative to NCEP Olv2 1981-2010 climatology
.

) ) The ECMWF September 2015 forecast (left)

showed a fairly compact plume, with a peak

perhaps close to +3C which verified nicely a

bit early (in November). While the observed

/’;@Lﬂ_sﬁppled blue) was a bit higher than
e median expectation, this was a very

successful forecast thru March 2016.

) http://www.ecmwf.int/products/forecasts/d/charts/sea
sonal/forecast/seasonal _range forecast/

~— System 4
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Climate Prediction Center Forecasts: May

ONE-M TLOOK i '
TEMPERATURE PROBRBILITY EC MEANS EQuAL
nhSIEDN;H EE?E A HEEHE “EE"E

VAL MAY N MEANS NORMAL
MAODE 21 APR 2018 \ B MEANS BELOMW

The CPC May temperature forecast
(top left) is fairly cold for our state,
while the precipitation forecast is wet
which is consistent with that, especially
east of the divide (right) — June’s
forecast will look more muted than
that...

http://www.cpc.ncep.noaa.gov/products/

et EC MEANS EQUAL
predictions/ ES

CHANC FOR H: H: E
A MEANS RBOYE
N MEANS HORMAL
B MEANS BELOH



Climate Prediction enter Forecasts: JAS

Expect a hot

summer with
| L3N some scattered
B BRIR8E 1oy e storms

The CPC late summer temperature
forecast (top left) is warmer than
normal EVERYWHERE, least from
eastern CO eastward to Georgia. The
precipitation forecast is ‘EC’ for us
(right) — they also did not buy into a
rapid onset of La Nina.

http://www.cpc.ncep.noaa.gov/products/

predictions/ EC MEANS EQUAL

CHANC FOR A: H:
A MEANS RAEBODYVE
N HMEANS HORHMAL
B MEANS BELOH



Looking farther ahead gets
“very interesting”




What do we do with this?

Atmospheric CO, at Mauna Loa Observatory

I : I E I ¥ I > I : I

Scripps Institution of Oceanography
NOAA Earth System Research Laboratory
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And this too - -
Atmospheric Methane on the rise again

Methane
(CHy)
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Global Temperature and Carbon Dioxide
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http://www.cocorahs.org/

For information and to volunteer,
VvisSit the CoCoRaHS Web Site

http://www.cocorahs.org

Support for this project provided by

NSF Informal Science Education Program,
NOAA Environmental Literacy Program
and

many local charter sponsors.




Other Resources: Colorado
Climate Trends Website

Colorado State University

Climate Trends

Colorado Climate Center » Climate Trends » Harme

Climate Trends Home | Colorado Climate Center | CIRA | Atmospheric Science

S [ Seachty Googe |

Welcome to the Colorado Climate Trends Website

Station Map | Station Info | Data Access | Links + Besources | About

Cllmate Trends of Colorado

Mational Weather Service Co-op Program

Welcamel The climate of Colorado is a valued natural resource affecting our
lives and livelihoods. By nature, climate is variable. Mo two years are ever
exactly alike. Instrumental Dhsewatinns of our climate dating back to the late
1800z give a sense of our average climate, typical variations, extremes and
long-term trends. (For a description of historic weather abserations in Colorado,
click here). Tracking temperatures and precipitation thraugh history reveal
seasonal patterns, cold and warm periods, and episodes of drought and
abundant water.

Today there is great interest in climate change. If our state is warming, these
data will show it. This Website lets you view, graph and download historic
temperature and precipitation data for selected weather stations in Colarada
having the longest and most consistent historical data. Historic consistency is
critical for accurately assessing climate trends. There have been hundreds of
weather stations operated in Colorado since the 1880s, but wery few have data
that are complete and consistent. Even the best stations selected for this site
are imperfect.

For each station shown here, a description of the histary of the station is

nrovided so that data users will know what factors may have affected the long-term time series. To learn maore

http://climatetrends.colostate.edu

*llf#

Weather observations

in Calorado using
thermaometers and rain
gauges date back to
the late 1800s. Some of
the earliest weather
stations were
established in the
largest cities during the 1870s by the U5, Signal
Service. Inthe 18805 Colorado formed a "State Weather
Service” and began setting up more basic weather
stations in smaller towns and rural areas. By 1820, the
first natiorwide civilian weather service was formed within
the U.S. Departrment of Agriculture. State netwarks, such
as Colorado's were combined to form a single nationwide
valunteer weather observing network This same netwark
cantinues today managed by the Mational Weather
Senice. What began as a few dozen stations in the
1880s grew to over 200 in the 1940s and 20s and

National Weather Service
Cooperative Observer Program
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