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Topics we will cover today

e Our data
e Colorado Climate Basics
e Observed trends
-- temperatures
-- growing season length
-- precipitation
-- drought
-- showpack

Summary



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

faithfully maintaining the Cooperative
Observer Network since 1890
Our historic baser“ne for temperature and
prempataitorl‘
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_-rt Colllns CSU Historfé Weather Station Hk

Contlnuous monitoring’since tlh'e-_l'88'bs |



Hug your weather station!
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Thanks to the USDA Natural
Resources Conservation
Service for our snow data




Snow surveys began in the 1930s to

help predict streamflow
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CSU’s Colorado Agricultural
Meteorological Network
“CoAgMet”

~ THANKS!! to those of
You who help support
1 CoAgMet
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What have we
learned from 125
ye'&rs of contlnu‘ous




‘AuthorBilly Roberts - October 20,2008

Annual average direct normal solar
resource data are shown. The data
for Hawail and the 48 contiguous
states are a 10 km satelite
modeled dataset (SUNV/NREL,
2007) representing data from
1998-2005. The data for Alaska are
240 km dataset produced by the
Climatological Solar  Radiation
odel (NREL, 2003).
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The annual cycle of
Colorado Temperatures

Average Monthly Temperature

=== as Animas Maximum = = Las Animas Minimum ==~ Pueblo Maximum = &= Pueblo Minimum

—— Buena Vista Maximum = @ = Buena Vista Minimum =t (Climax Maximum = # = Climax Minimum




Pueblo Airport Daily Max/Min Temperatures and
Normal for Water Year 2015

Max Temperature Normal Max Min Temperature Normal Min
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U.S. Average Precipitation

Precipitation: Annual Climatology (1971-2000)
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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
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Seasonal Precipitation in Colorado
varies greatly from place to place

Water Year Average Precipitation for Selected Stations
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Year-to-Year Variations in
Precipitation are Huge



http://ccc.atmos.colostate.edu/%7Ehail/cool/blizzard2003/images/LR53_pear_tree_damage_jpg.jpg

No two years are ever the same

Grand Junction Monthly Precipitation for Period of Record (1893-2012)
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A few storm systems each year make
the difference between

Photo Credit: Henry Reqges



Too much




Credit: Bob Duncan ~




Was that forecast?



http://ccc.atmos.colostate.edu/%7Ehail/cool/blizzard2003/images/BO57_shoveling_roof_jpeg.jpg

Total Precipitation Anomaly: May 2015

% of Average Precipitation
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And too little

COLORADO
CLIMATE

CENTER

NATIDNAL INTEGRATED DROUGHT INFORMATION SYSTEM



—

nia keservoi
_\ih-‘.ﬁ ‘-I'
w o

&
e




What do our long term
data tell us about
changing temperatures
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Warming noticeable since 1980
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Global Temperature Departure from Average
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Colorado Statewide Seasonal Temperature

==—Summer Temp Fall Temp =——Spring Temp Winter Temp

Warming trend in all seasons
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Colorado Statewide Seasonal Temperature

—=—Summer Temp Fall Temp —+—Spring Temp Winter Temp
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Expand the scale, and then
the trends catch your
attention more



Global Temperature Departure from Average
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Temperature departure, °F
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Spring (MAM) Statewide Temperatures 1895-2015
17t warmest

Colorado, Average Temperature, March-May

TR -2000
Avg: 42.7°F
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Summer (JJA) Statewide Temperatures 1895-2015
21t warmest

Colorado, Average Temperature, June-August
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Avg: 64.5°F
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Colorado, Average Temperature, September-November
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Growing season length: days between
last spring freeze and first fall freeze

This story is not as clear




Rocky Ford Growing Season Length using 32°F
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Growing Season Length in Days
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Rocky Ford Growing Season Length using 28°F

—=—Season Length —7-year mean
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Cheyenne Wells Growing Season Length using 32°F

7-year mean

—=— Season Length
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Cheyenne Wells Growing Season Length using 28°F

7-year mean

—=— Season Length

""‘“\‘ W ‘!\

P ", { \(

|/

4
f

J

A

250

200

sAeq u1 y13ua uoseas suimolo

50

- 0202
“sT07
- oT0z
5002
- 0007
661
0661
861
0861
5
5
5961
0961
T
0561
w6l
ovet
ge6l
0g61
I
N
161
~oT6t
-~ S061
0061
68t
0681

Days




Montrose Growing Season Length using 32°F

7-year mean

—=— Season Length
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Montrose Growing Season Length using 28°F
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Akron AP Growing Season Length using 32°F

7-year mean
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Akron AP Growing Season Length using 28°F

7-year mean
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Alamosa Growing Season Length using 32°F

7-year mean
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Alamosa Growing Season Length using 28°F

7-year mean
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Precipitation (inches)
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Fort Collins, CO Water Year (Oct-Sep) Precipitation

\Ay]"

TTTTTT T T IT T T T T T T T T T T T T AT T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T I T T T T T T T T T T T T T T T T T T T T T T T I T T I I oTTT]
n O n o n o n O n O n O n O unu O n O n O n O unn O un O
O O O —«4 = N oN N o0 I < 0o O W ™~ ™~ o « O O - o

Qo O i
0 OO OO O OO O O OO O OO OO OO0 OO OO O OO0 OO0 OO0 OO OO O O O O O o©O
~ A4 A4 —H A A A A A4 = A —=H —H —H A A A H = —=H «H o N N ~N o~

1890




25

= N
u o

=
o

Precipitation (inches)

Rocky Ford Water Year Precipitation
with Running 11-Year Average

Large variations
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Colorado Precipitation in Historic Perspective

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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Thoughts about drought:
We’re all vulnerable
Southern Colorado particularly prone




Drought never leaves us
alone for long



(1890 - March 2014)

Based on 48 month SPI (SPI <-1)
Drought is bad

Fraction of Colorado in Drought

Hot drought is worse
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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



\What about ou
p) ‘ecious



L

T

[« 8]

M~

[@)]

—
Year

Equivalent

Porphyry Creek Snow Course April 1 Snow Water

0 5 0 5 0 5 0
o ™~ ™~ i i

(191eMm JO sayoul) Juajeainby 13jepy mous

35




SIT ¢

€CTl &

£0T &

1T ©
SOT ¢©

9¢l ¢

Year

LTT &
0ctl ¢

vl &
81T &

April 1 Colorado Statewide Snowpack

971 &

0ET ©

61T |k

1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

160
140
120
100 -
80
60 -
40 -
20 -
0

afelany Jo jJuadiad




SIT ¢

€CTl &

£0T &

1T ©
SOT ¢©

9¢l ¢

Year

LTT &
0ctl ¢

vl &
81T &

April 1 Colorado Statewide Snowpack

971 &

0ET ©

61T |k

1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

160
140
120
100 -
80
60 -
40 -
20 -
0

afelany Jo jJuadiad




9102
' GT0T
- ¥10T
- €10¢
- Z102
1102
- 0107
. 6002
- 8007
- L00T
9007
. 5007
. v00¢
- €007
- Z00¢
- 1007
' 0002
. 6667
. 866T
66T
9667
| G66T
. ¥66T
- €667
7667
1667
. 0667
. 686T
. 886T
/861

<
9861
\\\kw\\ - G861

Year

8,400
feet

V VV NV V Y VV\/

. 86T
- €867
7867
— 1867
0867

Dry Lake SNOTEL April 1 Snow Water Equivalent (in)

70

0 0 0 0 0 0 0
(o] (Fp] < o o~ i

(191eMm JO sayoul) Juajeainby 13jepy mous




9102
e ' GT0¢
- ¥10T
- €10¢
- Z102
1102
- 0107
. 6002
- 8007
- L00T
9007
. 5007
. v00¢
- €007
=0 - Z00¢
- 1007

- 0007
- 6661
8661
\l\\\

VY

Year

66T
9667
| G66T
Se . ¥66T

10,500
feet

€667

T - 661

1667
. 0667
. 686T
. 886T

— /86T

.nnunnnn - 9867

G861
7861
€861

7861

1861
-— 0861

A

Tower SNOTEL April 1 Snow Water Equivalent (in)

70

0 0 0 0 0 0 0
(o] (Fp] < o o~ i

(191eMm JO sayoul) Juajeainby 13jepy mous




9102
» GTOT
102
- €10¢
. 2102

] ' 1T0T

.nnnnnmu - 010¢
J—
—

V'V

— - 6007
8002

/00T
9007
' 5007
. v00¢

< €007

- Z00¢
— - 1007
' 0002
» 6661
ﬂ!ltttt! . 8667

66T
9667
| G66T
S 66T
- €667

"

|

Year

8,880
feet

lllllllllulll
.lllll-l-lllll. L
v 2661

1667

T 0661

ann““ 6861

8861
86T

Y

1111111
] i

e 9861

:nnn“ G867

. 86T

amn | €867

- 2861
— 1867

5 0867
pa 6161

e

Cascade SNOTEL April 1 Snow Water Equivalent (in)

35
30

LN o LN o LN o
™~ o~ — i

(191eMm JO sayoul) Juajeainby 13jepy mous




9102
”uvv ' S10¢
102
”H”HVV €10t

7102
1102
- 0T0¢
. 6002
- 800¢
- L00T
9007
' 5007
. v00¢

>
€007

- 2007

1007

- 0007
6661
8661

| L66T
9667
S66T

66T
- €667
T 7661
1667
— 0667
. 686T
. 886T
/86T
9867
| G86T
. 86T
> 86T
7867
— 1867
0867
 6L6T

\A SN A

11,200
feet
Year

!

NA A
I/

Red Mountain Pass April 1 Snow Water Equivalent (in)

0 5 0 5 0 5 0
o ™~ ™~ i i

(191eMm JO sayoul) Juajeainby 13jepy mous

35




Snow Water Equivalent (inches)
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Arkansas River Basin Time Series Snowpack Summary
Based on Provisional SNOTEL data as of Apr 25, 2016
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Summary

-- Temperatures in Colorado are warming,
especially since 1980

-- More really warm days, fewer really
cold days

-- Trends In Colorado are similar to U.S
and Globe

-- Growing season longer but irregular




If you see a double double,
believe It




Weekly Climate Updates
Avalilable Upper Colorado
Regional Drought Early Warning

Colorado, Utah and Wyoming March 2012 Precipitation
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