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Topics we will cover today

e Background

e A review of state climate conditions over
the past year

e Where 2012 fit in the historic perspective
e Recent climate and snowpack conditions
e 2013 climate predictions

e CoAgMet status report

e CoCoRaHS — Appeal for more rain gauge
volunteers — more help still needed!



First -- A short background

e In 1973 the federal government
abolished the “State Climatologist”
program nationwide leaving Colorado

without

e Later that same year, Colorado
established the Colorado Climate Center

at Colorado State University with

support through the Colorado
Calgratinural ©. _a 37 Tl

SRS

Agriculcural Experiment Scacion



Our Mission

e The Colorado Climate Center at CSU
provides valuable climate expertise to
the residents of the state through its
threefold program of:

1) Climate Monitoring (data
acquisition, analysis, and archiving),

2) Climate Research

3) Climate Services.(providing data,
analysis, climate expertise, education
and outreach)



Monitoring our Climate

e Elements: temperature, precipitation, snow,
wind, solar, evaporation, soil temperatures,
humidity, clouds, etc.
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Systematic weather data

collection began in Colorado in the

(Form 4.)
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Weather reports began on Pikes Peak in 1873

. . Credit: NOAA Photo Library
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Reports were sent by telegraph every few hours

Stories abounded in the national media of the rigors of Colorado Climate
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Many other sources of weather
data have been added since the
1970s

CSU’s Colorado Agricultural
Meteorological Network
“CoAgMet”

Current CoAgMet Station Locations - July 2012




What have we
learned from over
120 years of

ontmu,Q.us climate
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Colorado being an arid
is at all times a vital questi
ency in rainfall in any regi
those engaged in agricult
hear it stated that the rain
of the country and the pla
voirs, forming lakes and
is causing an inecrease in
long series of observatio
world, do not bear out t

fall is changing,
nting of trees an

Bulletin 245

June, 1918
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COLORADO CLIMATOLOGY

By ROBERT E. TRIMBLE

Y section of the country,

state, the amount of precipitation
on. Liability to a marked defici-
on is a matter of grave concern to
ure and other interests. We often
that the settling up
d building of reser-
wet places throughout the country,
the amount of our precipitation, but
ns taken at different places over the

YEARS OF STUDY SHOWS CLIMATE NOT CHANGING

We often lear the statement made that the climate is
changing, and the popular belief that such is the case can only
be explained by the generally short and defective memories of
people who through exposure to a few severe storms in the
past, or inconvenience, or perhaps loss from a few of them,
unintentionally exaggerate the severity and frequency of
their oceurrence. Although large fluetnations oceur in differ-
ent vears with some indication of periodical terms, especially
in Colorado, where the range of temperature is great, there
seems to be no progressive change. These fluctuations are
large and often in the same direction for several suceessive
years,

In the meteorological data for the last one hundred years,
the record of some places extending still further hast "o

PUBLISHED BY THE EXPERIMENT STATION
FORT COLLINS, COLORADO;
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The Result?




Generous sunshine, low
humidity, and moderate
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Solar Radiation for FTCH1 (B1-81-2886 - 12-31-2806)
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Annual Average

Solar Radiation

Colorado is a part of the Southwest “Sunbelt” ---- especially
southern Colorado

National Renewal Energy Laboratory: www.nrel.gov




Grand Junction-Walker Field Daily Temperature
Water Year 2012

Max Temp = Normal Max Temp Min Temp Normal Min Temp

Temperature (°F)
3



http://ccc.atmos.colostate.edu/~hail/cool/art/images/leaves1-5-24-2002_jpg.jpg

O
o
|

00]
o

Winters are consistently
colder than summers — ©

Average Monthly Temperature (9171-2000) for Selected Station
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Mean Temperature (F)

Average Monthly Temperatures (F) for selected sites in CO and CA

—#—BOULDER ——HOLYOKE —&—PUEBLO AP —=—35AN DIEGO LINDBERGH AP —=—RIVERSIDE CITRUS EXP 5T —&—PALM SPRINGS

100

90

80

70

60

50

40

o Can you see the difference between

southern CA and our part of Colorado?
10

D T I T I T I T I I I

Jan Feb Mar Apr May Jun Jul Aug Sep Oct  Nov
Month

Dec




Large diurnal temperature
ranges and rapid changes
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And this is how daily weather, over time, defines our climate
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Complex local variations due to
elevation and topography

Maximum Temperature: January Climatology (1971-2000)

JANUARY

Temperature (F)
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Hijs) t (¢) 2006, FRISM Group, Oregon State University
ttpsiwww prismelimate.org — Map ereated Jun 16 2008

Temperature (F)
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For example, variations within

Rocky Mountain National Parke— & = &
Totally different climate west of'the——
Continental Divide than east even

Capyright (¢) 2005, FRISM Group, Oregon State University
tp s www . pri im

L .prismelimare.org — Map created Jun 15 2008



http://www.prism.oregonstate.edu/products/viewer.phtml?file=/pub/prism/us_30s/graphics/tmax/Normals/us_tmax_1971_2000.01.png&year=1971_2000&vartype=tmax&month=01&status=final&zoom=yes
http://www.prism.oregonstate.edu/products/viewer.phtml?file=/pub/prism/us_30s/graphics/tmax/Normals/us_tmax_1971_2000.07.png&year=1971_2000&vartype=tmax&month=07&status=final&zoom=yes

Degrees Fahrenheit

relatively Large year to year
Variations (“Interannual
Variabililty™)
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YWem MNOAA's Matlcnal Cllmatic Data Center
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Thanks to our high elevation
and Interesting topography,
precipitation occurs falrly
often.
But we’re a long v

~ primary moistt
i SO precipitatior

.,h, [ e | e ~Photo by Wendy Rya
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Precipitation: Annual Climatology (1971-2000)

Precipitation (in.)
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Copyright (c) 2008, PBLSM Grnu.p Cregon State T_TIJJ.‘I.'E].'E]I}"
3 s 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
PRISM 1971 -2000 Mean Annual Precipitation
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Highly seasonal precipitation patterns
with considerable geographic diversity
In “seasonality”

Water Year Average Precipitation for Selected Stations
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Large (actually Year-to-
Year Variations in Precipitation



http://ccc.atmos.colostate.edu/~hail/cool/blizzard2003/images/LR53_pear_tree_damage_jpg.jpg

Grand Junction Monthly Precipitation for Period of Record (1893-2012)
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South Platte River Basin Time Series Snowpack Summary
Basedon Provisional SNOTEL data as of Apr 09, 2072

25
Current as Pct of Avg: 57 % o
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April 1 Colorado Statewide Snowpack
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Fraction

1.2

0.8

0.6 -

04

0.2

Fraction of Colorado in Drought

Based on 3 month SPI

(1890 - March 2012)

Short, local and regional drought is
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Some portion of Colorado experiench

drought
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S
Fraction of Colorado in Drought
Based on 48 month SPI (SPI <-1)

(1890 - March 2012)

Severe and widespread drought is
less frequent
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Fraction of Colorado in Drought

Based on 48 month SPI (SPI <-1)

(1890 - August 2012)
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Evolution of Drought Conditions
Leading up to 2012



‘ September 28, 1999 ‘

U.S. Drought Monitor

DO (F) ?H.!

DA

Meop focuses on widespreod drought,
Looo! conarbions moy vory.

D0 Watch Drought type: used only g
D1 Drought when impacts differ T ! o
P02 Drought-Severs US DA e :E_ £ E‘* ‘
B 03 Droughi—Extreme A= Agriculture —_——— e “c -
IO ¢ DroughtExceptional Wy=Water e | =N A
" Delineates Overlapping Areas  F = Forest fire danger o L el ’
Plus (+) = Forecast to intensify next two weeks * Released Thursday, Sep 30, 1999 ¢
MWinus (-) = Forecast o diminish nesd two weeks

Mo sign = Mo change in drought classification forecast




October 3, 2000 vaidas am.EoT

U.S. Drought Monitor
Ry

= DNAF)
T

D2(AF) — {;}

Mo p focuses on widespread drought.
Local condtions may vary.

D0 Abnarmally Dry Drought type: usad only -

01 Drought—First Stage when impacts differ ' P

D2 Drought-Severe US DA SES, o w4
D3 Drought—Extreme A = Agriculture e v i
MR 04 Drought—Exceptional W o="Water _ whgation %, (2 & :
# Delineates Overlapping Areas F = Wildfire danger Py e
See accompanying textsummary for forecast statements

panind Y ® Released Thursday, Oct. 5, 2000 »

Pt e res o.unl e dufrmon o rmonitar. kel



Map focw ses on wide spread drovght
Local conditions may varg

October 2, 2001 vaids am.e0T

U.S. Drought Monitor
b ‘;’ﬁ 4=

DO -
e DIAF) N7
0D1-2 D1AF) - .

Do
D2(A,F) =D 1(A,F)
Do’

DO Abnoarmally Oy

D1 Drought—doderate A = Agriculture
02 Drought—Severe W= Water (Hy drological) USDA '
M 03 Drought-Extreme F = Firedanger (Wildfres) | somemees |
M < Drought—Exceptional iNo tyoe = All 3 impacts) vy
# Delineates Overlapping Areas Ay
See accompanying textsummary for forecast statements ® Released Thursday, October 4, 2001

http fenso.unle dufmontorm onit or. k| Author: Douglas Le Comite, NOAACPC



t Monitor ocober 1. 2002

DO Abnarrralty Dry im:gﬁf frn'tr'rpacf Types: i::l
D1 Drought—hoderate = Sgricuiture
rotd peer W = Water (Hydralagical)

“ D2 Drought—Severe F=Fire danger (Wildfires) % T

B 02 Drought—Extreme A Delineates dominantimpack USDA. o __:-Et_‘_ % ;5' "%

M o Crought—E=ceptional (Notype= Al 3 impacts) —_—— ]\'r et * .l_v‘

The Drought Monitor focuses on broad- scale con difion s. —~ — .t"m. .-r"“"} . _— e

Local condifions may vary. See accompanying text summary -

far forecast statemeants . EEIEESEd muﬁ day, Gﬂ'tﬂbﬂr 3, Eﬂﬂz
Aot hor: Rich Tinker, CPCINCERNWSNDAA

http:/idrought.unl.edus«dm




U.S. Drought Monitor senbezo.2o

¢ & D2(A,H) -
pramLy Lo

n1m]d_—ﬁ
D1(A,H)
D2{A,H)
[ 00 Abnommally Dry Qrought imogct Types
|:|D1 Drought—oder ate A= Agricultural (crops , pas tues,
_ gras s lanids)
=DED'-:-u5ht Severe H= Hyudrological (waten
03 Drought—Etreme No type = both impacts

[ Do —E=xeptiond
- gt Eption # Delneates dominant mpack

The Drowght Mon ifor focu ses on broad- scale condifans.
Local condiions may wary. See accompanying texts ummary
for forecast statem ents.

http: /'droug bt unl. eduidm

USDA .#Lu?l
-

[ Ff By

.",1-"" 'H‘_‘i y B, 1'1
1 [
# l"'-., j,

LY
rm e i

Releas ed Thursday, October 2, 2003

Author: Candace Tanke s ey

cott Staphens, NOAANCDC




U.S. Drought Monitor SePenis % 200

e
LN
>
infensity: Drought Impact Types:
|| DO Abnormally Dry r~' Delineates dominant impacts
[ | D1 Drought - Moderate A = Agnicultural (crops, pastures,
I D2 Drought - Severe grasslands) D
B D3 Crought - Extreme H = Hydrological (water)

B C4 Drought - Exceptional  {No type = Both impacts)

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

http://drought.unl.edu/dm

USDA o) &
=-__ Hatlsnl :--:.:-';];5,-: _— @ a

Released Thursday, September 30, 2004
Author: Brad Rippey. U.5. Department of Agriculture




U.S. Drought Monitor s

tember 27, 2005

Walid 8 a.m, EDT

e
L F i
s Q
o
lntensity:

|| DO Abnormally Dry
| | D1 Drought - Moderate
N D2 Drought - Severe

B D2 Drought - Extremea
B C4 Drought - Exceptional

grasslands)
H = Hydrological {water)
(No type = Both impacts)

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

~' Delineates dominant impacts
A = Agricultural (crops, pastures,

22 O

Released Thursday, September 29, 2005

http://drought.unl.edu/dm

Author: Douglas Le Comte, CPC/NDAA




U.S. Drought Monitor = °°22.2%%

LN
>
intensity: Drowght impact Types:
| | DO Abnormally Dry r~' Delineates dominant impacts
[ | D1 Drought - Moderate A = Agricultural (crops, pastures,
] D2 Drought - Severe grasslands)
B O3 Crought - Extreme H = Hydrological (water)
B C4 Orought - Exceptional
USDA (&)
The Drought Monitor focuses on broad-scale conditions, = |- N i gston conter W =¥y
Local conditions may vary. See accompanying fext summary
for forecast statements. Released Thursday, October 5, 2006

http:-"-"d roug ht.unl.edu/dm Author: Rich Tinker, Climate Prediction Center, NOAA



U.S. Drought Monitor  ©<0 22

intensity: Drought impact Types:

|| DO Abnocrmally Dry r~ Delineates dominant impacts
|| D1 Drought - Moderate A = Agricultural (crops, pastures,
] D2 Drought - Severa grasslands)
B D3 Drought - Extreme H = Hydrological (water)
B C4 Crought - Exceptional
USDA @
The Drought Monitor focuses on broad-scale condifions. = [ e X ¥
Local conditions may vary. See accompanying fext summary
for forecast statements, Released Thursday, October 4, 2007

http://drought.unl.edu/dm Author: Jay Lawrimore/Liz Love-Brotak, NOAA/NESDIS/NCDC



U.S. Drought Monitor SePenieis: 20

» <TD1AH

20

} j@\
D2A

infensity: Drought Impact Types:
| | DO Abnormally Dry r~' Delineates dominant impacts
[ ] D1 Drought - Moderate A = Agricultural (crops, pasturas,
] D2 Drought - Severe grasslands) D
B O3 Drought - Extreme H = Hydrological (water)

D4 Drought - Exceptional g .
D Browan B USDA 3 (3 &

. . e . - ;

The Drought Monitor focuses on broad-scale conditions. = o orecare Nosgaten Covte T U
! ocal conditions may vary. See saoccompanying text summary
for forecast stalements.

Released Thursday, October 2, 2008
hﬁ.p lidro ug ht.unl.edu/dm Authors: Richard Heim/Liz Love-Brotak, NOAA/NESDIS/NCDC



U.S. Drought Monitor SePenie%, 200
A 7

intensity: Drought Impact Types:

| | DO Abnormally Dry r~' Delineates dominant impacts

[ ] D1 Drought - Moderate A = Agricultural (crops, pasturas,

Il D2 Drought - Severe grasslands) @

B O3 Drought - Extreme H = Hydrological (water)

B D4 Drought - Exceptional . I
USDA 4% F xS

The Drought Monitor focuses on broad-scale condifions. = [ o X - F u,.:

Local conditions may vary. See accompanying fext summary

for foracast statements. Released Thursday, October 1, 2009

http:/idrought.unl.edu/dm Author: David Miskus, JAWF/CPC/NOAA



U.S. Drought Monitor SeP*enieiz: 21

intensity: Drought Impact Types:

|| DO Abnocrmally Dry r~ Delineatas dominant impacts

[ | D1 Drought - Moderate A = Agricultural (crops, pastures,

I Dz Drought - Severa grasslands) j::?
B C3 Drought - Extreme H = Hydrological (water)

B C4 Crought - Exceptional USDA . e

The Drought Monitor focuses on broad-scale conditions, = | m’.‘q-"u"?.mu.,...m.,,. @ k. 4
Local conditions may vary. See accompanying fext summary

for forecast statements. Released Thursday, September 30, 2010
ht.tp Jidro ug ht.unl.edu/dm Author: Richard Heim/Liz Love-Brotak, NOAA/NESDIS/NCDC



U.S. Drought Monitor  °<%2%h2"

, O

Intensity

D0 Abnormally Dry
L1 Drought - Moderate
D2 Drought - Severe
D3 Drought - Extrame

D4 Drought - Exceptional

Oraught imoact Tyoes
r~' Delineates dominant impacts

3 = Shorl-Term, typically <6 months
(e.3. agriculiure, grasslands)

L = Lang-Term, typically =& months
{e.g. hydrology, ecology)

HREC

The Drought Monitor focuses on broad-scale condifions.
L acal 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/NOAA



October 2, 2012

Valid T a.m. EDT

imfensity.

| DO Abnormally Dry
" | D1 Drought - Moderate
I D2 Drought - Severe
I D3 Drought - Extreme

Urought impact Types.
r~ Delineates dominant impacis

5 = Bhorl-Term, typically =8 months
(e.g. agriculture, grasslands)

L = Lang-Term, typically =8 manths

Il D4 Drought - Exceptional {e.g. hydrology, ecology) USDA ﬁﬁ

The Drought Monitor focuses on broad-scale condifions. ﬁ nm&.'ﬁw-;wmm

Local conditions may vary. See accompanying fext summary

for forecast statements. Released Thursday, October 4, 2012

Author: Anthony Artusa, NOAA/NWS/NCEP/CPC

http://droughtmonitor.unl.edu/






'__ Highlights of the 2012 Water Year 1‘
In Colorado
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Water Year 2012
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Maximum Temperature Anomaly: Mar 2012
Final Data
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Copyright (c) 2012, PRISM Climate Group, Oregon State University
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Maximum Temperature Anomaly: Jun 2012
Provisional Data

Temperature Anomaly (F)
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Copyright (c) 2012, PRISM Climate Group, Oregon State University
http//prism.oregonstate.edu - Map created Sep 06 2012




CoAgMet Temperatures

Kersey, Colorado

Tenperature for KS5Y81 {18-81-2811 - 168-81-2012)
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WY2012 Snowpack Accumulation and
Meltout

From top of Copper Mountain looking :
March 24, 2012 Snowpack looking poor

._a‘ww“

Photo by Zach Schwalbe
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05ja7s SNOTEL for Water Year 2012

¥ Provizional Data, Subject to Change #3%%
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OBk01ls SMWOTEL for Water Year 2012

¥ Provizional Data, Zubject to Change #3%%
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06 j29s SNOTEL for Water Year 2012

¥ Provizional Data, Subject to Change #3%%
65

B0

55

S0

45

40

35

Inches

30
25

20
= Precip WY20l1l2

15 — SWE Wyzolz
= Precip Avg 71-00
10 4 — ZWE Aug F1-00

5

0

- 1 1 I 1 1 I 1 1 1 1 | 1
1041 10531 11730 12730 1729 2528 3729 4728 5/28  o/27 7727 85260 9420
Date Cmm o)




Oeml3ds SMOTEL for Water Year 2012

¥ Provizional Data, Subject to Change #3%%
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Duration hydrograph of 7-day average streamflow for USGS 09163500
(Drainage Area: 17843 sgquare miles, Length of Record: &l years)
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Colorado River at CO-
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= USGS WaterWatch

2011
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Explanation - Percentile classes

Llast updated: 2012-11-20



Cache La Poudre River: Water Year 2012 and Mean Daily Discharge (cfs)
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Reservoirs — our drought
Insurance




Imagine 2012 without reservoirs
-- on the way down but not In deep
trouble quite yet

COLORADOQ STATEWIDE
Reservoir Storage
Departure from Average
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for Years 1997- 2012

Colorado Statewide Reservoir Levels on October 1st
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Colorado October 2011 Precipitation
as Percentage of Normal
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Precipitation Anomaly: Oect 2011
Final Data

FPrecipitation Anomaly
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Colorado November 2011 Precipitation
as Percentage of Normal
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Precipitation Anomaly: Nov 2011
Final Data

Precipitation Anomaly
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Colorado December 2011 Precipitation
as Percentage of Normal

dec11_pn_co
%normal




Precipitation Anomaly: Dec 2011
Final Data
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(%0 of Moxrmal)

WMo [ 570 [Es1-170
W 110 [ 71-90 [171-200
11-20 [ a1-110 [201-250
Blz1-30 [J111-130 E251-300 P

.31'5E| .-I 31-150 .3|:|1 * Copyright (c) 2012, PRISM Climate Group, Oregon State U‘niversit}r
http:fprism.oregonstate.edu - Map created Mov 15 2012




Colorado January 2012 Precipitation as Percentage of Normal

jan12copn
%normal




Precipitation Anomaly: Jan 2012
Final Data

Precipitation Anomaly
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Colorado February 2012 Precipitation as Percentage of Normal

feb12_pnCO
%Normal




Precipitation Anomaly: Feb 2012
Final Data
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Colorado March 2012 Precipitation as Percentage of Normal

mar12_pnCO
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Precipitation Anomaly: Mar 2012
Final Data
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Colorado April 2012 Precipitation
as Percentage of Normal
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Precipitation Anomaly: Apr 2012
Final Data

Precipitation Anomaly
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Colorado May 2012 Precipitation as Percentage of Normal
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Precipitation Anomaly: May 2012
Final Data
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Colorado June 2012 Precipitation
as Percentage of Normal
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Precipitation Anomaly: Jun 2012
Final Data

Precipitation Anomaly
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Colorado July 2012 Precipitation
as Percentage of Normal
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Precipitation Anomaly: Jul 2012
Final Data
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Colorado August 2012 Precipitation
as Percentage of Normal
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Precipitation Anomaly: Aug 2012
Provisional Data
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Colorado September 2012 Precipitation
as Percentage of Normal
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Precipitation Anomaly: Sep 2012
Provisional Data
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—_— Archuleta

Colorado Water Year 2012
Precipitation as Percentage of Normal (Oct 2011 - Sep 2012)
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Burlington
2012 Water Year
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Grand Junction WSFO
2012 Water Year
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2012 Water Year
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Mesa Verde NP
2012 Water Year
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Grand Lake 1 NW
2012 Water Year
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Kersey CoAgMet
Water Year 2012

Temperature

Wind Speed
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Solar Radiation

Tenperature for KS5Y01 {18-81-2811 - 16-81-2812)

ooF 0g 08 op 0Z 0
JTayua.dye saaddaqg

10/01

0801

06,/01

O 0d

01/31

12/01

10/01

Date

Hind Speed for K5Y8l {(18-81-2811 - 16-81-2812)

] IIL “mJ_. in

05/01

0601

od /0L

o1/31

ap

NN

Z
Jnoy Jad saTTH

10/01

12401

10401

Date

ALk

ki

A Y

I '1I' fs

S0il Tenperatures for KSYal {(18-81-2811 - 18-81-2812)

Scn
15ch

g o] op
JTayuaaye saaldag

10401

0801

06,01

0401

01531

12/01

1001

Date

Solar Radiation for K5Y81 {18-81-2011 - 10-81-26812)

10401

08701

0601

0401

0131

12/01

UTH«g M/

Date



Kimberly-Penman Reference ET (in)

70

60

wu
o

B
o

w
o

]
o

10

Lucerne Kimberly-Penman Reference ET (1992 - 2012)
——2006

-=-==-Average

—— 2009

—2012

7/ 1
Date

8/1

9/1




e

Status at beginning of 2012
Water Year

U.S. Drought Monitor Sernez "

. " . i ——
“ g T - 4 et
f s

4

m:eﬂértrrkﬁb WD Cravught impact Types, [
H . ;nrma r-y.q ndr;raie r~ Delineates dominant impacts
2D “E'ht S S = Shon-Term, typically <6 months E : :
H - D:E“gh[ - E:-;:Ea (e.g. agriculture, grasslands)
u -
I D4 Drought - Exceptional

L = Long-Term, typically =& months

(e.q. hydrology, ecology) USDA. ::E f':f“‘ @
The Drought Monitor focuses on broad-scale conditions, _ s | v gt ‘b{_ﬂﬁﬂ u
| acal conditions may vary. See accompanying text summary _
for forecast statements Released Thursday, September 29, 2011

http:/idroughtmonitor.unl.edu/ Author: Michael BreweriLiz Love-Brotak, NOAA/NESDIS/NCDC



Drought Status at the end of
2012 Water Year

U.S. Drought Monitor  °°:52°"

L]
'

fimtensity, Prouaht s
ght irmpact Typss
OO Abnormally Dry -

L r~ Delineates dominant impacts
01 Drowght - Moderate .

I D2 Drought - Severe 5 = Shorl-Term, typically =6 months

— (&g agricullure, grasslands)

I D3 Drought - Extreme L = Lang-Term, typically =6 maonths

I C4 Drought - Exceptional '

{e.g. hydrology, ecology) ; ll,:}'-.“, -y
The Drought Monitor focuses on broad-scale condifions. e -l
L ocal conditions may vary. See accompanying fext summary
for forecast statements. Released Thursday, October 4, 2012

http://droughtmonitor.unl.edu/ Author: Anthony Artusa, NOAA/NWS/NCEP/CPC



2012 in Historical Perspective
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Fort Collins Average Water Year Temperature

—=—WY Average Max ——WY Average Min
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Cheyenne Wells, CO Average Water Year Temperature
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Fort Collins, CO Average Winter Temperature

—=—Winter Max Temp —4—Winter Min Temp
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Cheyenne Wells, CO Average Winter Temperature

—=—Winter Max Temp —4—Winter Min Temp
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Rocky Ford, CO Average Winter Temperature
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Degrees Fahrenheit

Colorado Mean Spring (MAM) Temperatures
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Degrees Fahrenheit

Colorado Mean Summer (JJA) Temperatures
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Fort Collins, CO Average Summer Temperature
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Cheyenne Wells, CO Average Summer Temperature

—a—Summer Max Temp —=Summer Min Temp
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Degrees Fahrenheit

Average Annual Temperature History for Colorado (NCDC)
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Water Year 2013 Temperature Departures

Water Year 2013
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Degrees Fahrenheit

December Average Temperature History for Colorado
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Colorado October 2012 Precipitation as Percentage of Normal
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Precipitation Anomaly: Oct 2012
Provisional Data
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Colorado November 2012 Precipitation as Percentage of Normal
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Precipitation Anomaly: Nov 2012
Provisional Data
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Colorado Precipitation as Percentage of Normal
December 2012
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Precipitation Anomaly: Dec 2012
Provisional Data
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Colorado Water Year 2013 Precipitation as Percentage of Normal
October 2012 - December 2012

awy_dec12pnco
%norm
Sedgwick _ 0

. hogan Phillips _ 110

7 ! I 120

= ] 21-30

g Jer o o

] 71-9

w Dougias ] e1-110
et S P 111-130
| Chaffee E - 131-150
- E':” B 50 -170
- 171 -200
San Migue n t Mn B 201 -250
Hinsdale l# w Pueblo _ 251 - 300

i P SalRE =-

Rio Grande Huerfano @

Costilla
||

Montezuma
a Plata



South Platte River Basin Time Series Snowpack Summary
Basedon Provisional SNOTEL data as of Jan 23, 2013
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Colorado State-Wide Time Series Snowpack Summary
Basedon Provisional SNOTEL data as of Jan 23, 2013
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Colorado SNOTEL Snowpack Update Map with Site Data

Percent of Average
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Grand Lake 1 NW
2013 Water Year
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Grand Junction WSFO
2013 Water Year
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Mesa Verde NP
2013 Water Year
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Burlington
2013 Water Year
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2013 Water Year
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Modified Palmer Drought Severity Index for Colorado
December 21 Z
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What Comes Next for Colorado?




e Let’s look at our current basin
snowpack conditions and
non-exceedence probabilities.



South Platte River Basin with Non-Exceedence Projections
Basedon Provisional SNOTEL Data as of Jamn 22, 2013
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Arkansas River Basin with Non-Exceedence Projections
Basedon Provisional SNOTEL Data as of dan 22, 2013
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Multivariate ENSO Index (MEI) 1/1950 - 8/2012
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MEI and The Fraction of Colorado in Drought
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Pacific Ocean Sea Surface Temperatures
As of Mid-January 2013

ENSO-neutral conditions continue in the tropical
Pacific Ocean even though equatorial sea surface
temperatures east of the International Date Line
have recently become colder than average. This
anomalous cooling is partially due to an active
Madden Julian Oscillation (MJO) in the western
Pacific which has strengthened the easterly trade
winds and as a consequence has enhanced the
upwelling of colder deep ocean waters along the
west coast of South America.
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The latest weekly SST departures are:
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31 MULTIVARIATE ENSO INDEX

Standardized Departure

-2 HOAA/ESRL/Phiysicel Science Divislon — University of Colarado o
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Multivariate ENSO Index (MEI) for four weak
El Niiio events since 1949 vs. recent conditions
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NINO3.4 SST anomaly plume
ECMWF forecast from 1 Nov 2012

Maonthly mean anomalies relative to NCEF Oh2 1851-2010 climatology

~ System 4

w%a
Y,

Anomaly (deg C)

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun  Jul
202

The ECMWF January 2013 forecast
(right) shows a drift from weakly-
negative / neutral conditions towards El
Nifio by mid-2013. However, there are
still a few ensemble members that show
weak La Nina conditions to persist into
the summer.

The ECMWF November 2012 forecast
(left) settled on an ENSO-neutral outlook

for this winter, with no ensemble

member outside the +/-1°C range. There

was a small hint of drifting towards El
Nifio again next spring.

NINO3.4 SST anomaly plume
ECMWEF forecast from 1 Jan 2013

Monthly mean anomalies relative to NCEP Ol 1981-2010 climatology
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Mid-Nov 2012 Plume of Model ENSQO Predictions 5
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Mid-Jan IRVCPC Plume-Based Probabilistic ENSO Forecast
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ENSO Model Probabilities as . B ENSO state based on NINO3.4 SST Anomaly
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How did the low <PDO-AMO> composite work out in late 2012?

Composite Standardized Precipitation Anomalies
Oct to Dec 1933,1944,1950,1952,1955,1998,1999,2001,2008,2010
Versus 1895-2000 Longterm Average

Standardized Precipitation Anomalies
Oct to Dec 2012
Versus 1895-2000 Longterm Average

l"“‘\- Ji: =
T = ';l' d T=

= =
wlhwibyy :
SR
1‘1&*")’,; 5
P
N\
1
|
) NOAMA/ESRL PSD and CIRES-CDC NOAA/ESRL PSD ond CIRES~CDC
-0.70 -0.50 -0.30 -0.10 0.10 0.30 0.50 0.70 -1.40 —1.00 —0.60 —0.20 0.20 060 1.00 1.40

After being consistently low for much of the last decade, the difference in normalized
anomalies between PDO and AMO reached its lowest value on record last summer. In the
wake of that, late fall precipitation (left) tends towards the dry side in all of Colorado. In 2012,
dry conditions prevailed as expected not just in Colorado, but also AZ&NM, from TX into MO,
and from FL north to VA, while the greater Pacific Northwest wound up wet, as expected...




What can we expect in next half year with low summer <PDO-AMO>

Composite Standardized Precipitation Anomalies

Composite Standardized Precipitation Anomalies
Jan to Mar 1934,1945,1951,1953,1956,1999,2000,2002,2009,2011 Apr to Jun 1934,1945,1951,1953,1956,1999,2000,2002,2009,2011
Versus 1895-2000 Longterm Average Versus 1895-2000 Longterm Average
W5
y/ o
/ %

NOM/ESRL PSD ond CIRES—-CDC

NOAA/ESRL PSD and CIRES-CDC
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After being consistently low for much of the last decade, the difference in normalized
anomalies between PDO and AMO reached its lowest value on record last summer. In the

wake of that initial condition, late winter (left) precipitation tends towards the dry side in all of
Colorado, especially west of the divide. Late Spring (right) is neutral for the West slope, but
still dry for the eastern plains, especially in the Arkansas Valley.




Put it all together and what
do we get?
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Temperature Precipitation



3 Month Outlook

February, March ,April
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Summer 2013 Outlook

277
Definitely
Uncertain

Probably on the o

Warm side

again And don’t

rule out
Flooding!
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U.S. Drought Monitor Jarap 29,2003

? y: , DRAFT #3
* o ' '

DRAFT #3
, < 7

Drought impsact Tvpes:

Inten sify:
[ ] DO Abnormally Dry

[ ] D1 Drought - Moderate S = Short-Term, typically <6 months

|:| Nz Druught - Savere (e.g. agricukure, grasslands) @P

- D3 Drought - Extreme L= Long-Term, typicalty =5 months

B D4 Drought - Exceptional & g hydrology, ecology) : .
. . Q'SDA . =, %

The Drought Monitor focuses on broad-scale condifions. i Netional ¥ Drought MBigation Cantar

Local conditons may vary. See accompanying text summary

for farecast slatements. Released Thursday, January 31, 2013
http://droughtmonitor.unl.edu/ Author: Mark Svoboda, National Drought Mitigation Center

' Delineates dominant impacts




Some U.S. Seasonal Drougﬂht Outlook

improvement ~ Drought Tendency During the Valid Period
. Valid for January 17 - April 30, 2013
Released January 17, 2013
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Fers:stence

-
KEY: Development Development — Development

g Drought to persist or '
intensify No Drought @d}
Posted/Predicted
Drought ongoing, some _ o _ N _
mprwement Depicts large-scale trends ba_sgd on subjectwe-_lyr dernived probabilities guided
by short- and long-range statistical and dynamical forecasts. Short-term events
- Drought likely to improve, - such as individual storms - cannot be accurately forecast more than a few days in advance.
im pacts ease Use caution for applications -- such as crops -- that can be affected by such events.
"Ongoing” drought areas are approximated from the Drought Monitor (D1 to D4 intensity).
Druught deveiupment For wgekly drought updates, see _the latest U_S__ Drought Monitor. ND‘I’_E: the_ green improvement
Iike[y areas imply at least a 1-category improvement in the Drought Monitor intensity levels,

but do not necessarily imply drought elimination.
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http://www.cocorahs.org/

Please Help Us Monitor Colorado’s
Climate!




U.S. Rainfall 9/12/2012 — based
on CoCoRaHS volunteers

Daily Precipitation (inches x.xx), forthe 24 hour period ending ~7:00 am
Trace 0.01-0.14 0.15-0228 0.20-070 0.71- 160 255 -2.83
USA 9/12/2012 I D I D |




Daily Precipitation (inches x.xx), for the 24 hour period ending ~7:00 am
00 Trage 0.01-020 0.29-040 0.4 - 1.01 1.02-2.43 2.449- 264 3665- 405
[ I S I S D D ——

USA 1/30/2013




Please see me today
If you’re interested

e Or sign up online at

http://www.cocorahs.org
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COLORADO
CLIMATE

CENTER

NATIONAL INTEGRATED DROUGHT INFORMATION SYSTEM


mailto:Nolan.Doesken@colostate.edu

Colorado Climate Center

Data and Power Point Presentations
available for downloading

— Click on “Presentations”
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