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First -- A short background

e In 1973 the federal government abolished the
“State Climatologist” program nationwide
leaving Colorado without

« Later that same year, Colorado re-established
the State Climate program with support
through the Colorado Agricultural Experiment
Station at Colorado State University.

. Tom McKee hired In 1974 as State




Our Mission

 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 education and outreach)



Monitoring our Climate

 Elements: temperature, precipitation, snow, wind, solar,
evaporation, soll temperatures humldlty, clouds etc.
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ADDITIONAL BACKGROUND AND HISTORY

WE'VE BEEN TRACKING CLIMATE VARIATIONS AND TRENDS
IN COLORADO LONGER THAN YOU MAY REALIZE




SYSTEMATIC WEATHER DATA
COLLECTION BEGAN IN COLORADO IN
THE 1870s AND 1880s
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WEATHER REPORTS BEGAN ON PIKES PEAKIN 1873
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Credit: NOAA Photo Library
! . A THER. Buneny wou. Piges Pras  RAur 14140 Fro J'l'-i”'"" Pile
REPORTS WERE SENT BY TELEGRAPH EVERY FEW HOURS

k STORIES ABOUNDED IN THE NATIONAL MEDIA OF THE RIGORS OF COLORADO ‘



300 DAYS OF SUNSHINE!

PRIOR TO THE ABOUT 1859 COLORADO WAS CONSIDERED TO BE A
USELESS PART OF THE “GREAT AMERICAN DESERT”
BY THE LATE 1860S RAILROAD PUBLICIST BEGAN PROMOTING

COLORADO’S DELIGHTFUL CLIMATE — BRIGHT SUNSHINE, FRESH
WATER AND LUSH VEGETATION — EVEN BEFORE THE FIRST OFFICIAL

WEATHER STATIONS WERE INSTALLED.
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Y 1885 INITIAL “CLIMATOLOGY” OF
COLORADO WAS TAKING SHAPE

! | The semiarid and
highly variable nature
of Colorado was

F

a:' identified.
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Denver Monthly Precipitation (1872 - 1885)
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COLORADO STATE WEATH)
SERVICE

[T
A

e I[N THE LATE 1880s THE COLORADO
STATE LEGISLATURE PASSED
LEGISLATION SUPPORTING THE
“COLORADO STATE WEATHER
SERVICE”.

e $2.000 WAS APPROPRIATED, AND AN
EFFORT WAS STARTED IMMEDIATELY TO
ESTABLISH IMPROVED MONITORING



THIS “WEATHER SERVICE” WAS
SHORT LIVED. IN 1890, THE U.S.
DEPARTMENT OF AGRICULTURE TOOK
OVER “CLIMATE MONITORING AND
REPORTING RESPONSIBILITIES”.




By 1890 A ROBUST STATEWIDE WEATHER
REPORTING NETWORK WAS IN PLACE
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MONITORING HAS CONTINUED EVER
SINCE - OUR ROLE HAS FOCUSED ON
TEMPERATURE, PRECIPITATION,
SNOWPACK AND OTHER ELEMENTS
AFFECTING WATER RESOURCES

MANY OF YOU HAVE BECOME INVOLVED
IN CLIMATE MONITORING, TOO — BUT
FROM A DIFFERENT PERSPECTIVE



WE TRADITIONALLY RELIED ON DATA
FROM THE NATIONAL WEATHER
SERVICE AND THE USDA NAT.
RESOUCES CONSERVATION SERVICE
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Example of a traditional National \Weather Service
“Cooperative” vv_eather.__st__ation__in eastern Colorado
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Cup anemometer Above all
and wind vane: [ elsefacing  pyranometer:
Wind speed, 2m > 1 «—=outh Solar radiation

direction and gusts
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Removed

New/Proposed  CoAgMet Network Changes 2009-2011

Current Active
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What have we learned

from over 125 years of
continuous climate
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The Resulit?




People like it here
(the 1870 railroad publicists weren’t Iylng) o /
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Solar Radiation for FTCH1 (B1-81-2886 - 12-31-2806)
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s 1

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

National Renewal Energy Laboratory: www.nrel.gov





http://ccc.atmos.colostate.edu/~hail/cool/art/images/leaves1-5-24-2002_jpg.jpg
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Average Monthly Temperatures (F) for selected sites in CO and CA
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Complex local variations due to
elevation and tepography.

Maximum Temperature: January Climatology (1971-2000)

Maximum Temperature: July Climatology (1971-2000)

C ht (c) 2006, FRISM Group, Oregon State Univer.

1_1ttp www prismelimate.org — Map ereated Jun 16

“mrw..pn_mnd.imnl:e_-:wrg — Map created Jun 16 2006


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
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And this is how daily weather, over time, defines our climate

Denver, CO Daily Maximum and Minimum Temperature
2010
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Relatively Large Year to Year

Variations (“Interannual Variability™)

Colorado Statewide Mean Annual Temperature (1895-2010)
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Where we fit in the national picture

Precipitation: Annual Climatology (1971-2000)
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Copyright () 2006, PRISM Group, Oregon State University
httpywww.prismelimate.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

Thanks to our high elevation and
interesting topography,
preclpltatlon occurs fairly often

= : Photo by Wendy Ryan
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| COLORADO

PRISM 1971 -2000 Mean Anm&al Precipitation

Average Annual Precipitation
1871 - 2000

millimeters inches
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Map prepared with the PRISM climate madeling system by the
Spatial Climate Analysis Service, Oregon State University.
http:/fwww.ocs.orsteduiprism  Copyright (c) 2004, OSU SCAS
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Precipitation (inches)
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The mountains block and harvest winter
moisture (most years) leaving eastern
Colorado dry

Average Precipitation Selected NE Colorado Locations
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Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep



Precipitation Amount (inches)

Average Monthly Precipitation (1981 - 2010) for
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Precipitation patterns in Colorado along I-70
Seasonal patterns differ elsewhere in Colo.

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



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

Denver Water Year Precipitation
(1872 - 2011)
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In semi-arid parts of the U.S. precipitation may vary by

more than 100% from one year to the next.

Fort Collins Water Year Precipitation
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Inches

Colorado Precipitation in Historic Perspective

Actual Precipitation
Average Precipitation

Most recent 12-month period (Oct 2010- Sept 2011)
. 2011 is 47t driest (Period of Record 1895-2011)
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Colorado Statewide April 1 Snowpack

Time Series of April 1 Snowpack — Tracking Variability and Trends

APRIL 1 SNOWPACK
COLORADO STATEWIDE
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And like it or not . . . .

COlrado-
e
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niversity*
Knowledge to Go Places

COLORADO
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rought Visits Our Area Regularly




Fraction of Colorado in Drought

Based on 48 month SPI (SPI <-1)

(1890 - March 2012)

Severe and widespread drought is less frequent

Our severe drought of 2002 was relatively short

In comparison to some past droughts

1.0

0.9 — But still impacts Colorado on-a regular basis
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We are already moving into an8ther major drought period



U.S. Drought Status last summer

U.S. Drought Monitor  A'9.:%20"

Intensity; Drought Impact Types:

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

[ D02 Drought - Severe grasslands) D
I O3 Drought - Extreme H = Hydrological (water)
I D4 Drought - Exceptional

The Drought Monitor focuses on broad-scale condifions.
Local condifions may vary. See accompanying text summary

for forecast statements. Released Thursday, August 4, 2011
http: lidrou ght.unl.edu Idm Author: Brad Rippey, U.5. Department of Agriculture




U.S. Drought Status Last Week

May 8, 2012

Valid T a.m. EDT

[ntensity. |
Crought impact Types:

% g? g?;j r:ta_llhﬂgdrgrm r~ Defineates dominant impacts

- D20 ght S 3 = Shorl-Term, ypically <& months .

M D0: D:EEEM - Eiti:iﬁa (e.9. agriculture, grasslands) j " ?

L = Long-Term, typically =8 months
Ml D4 Drought - Exceptional g. hydrolagy, ecalogy)

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

Released Thursday, May 10, 2012
http://droughtmonitor.unl.edu/ Author: Matthew Rosencrans, NOAA/NWS/NCEP/CPC
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t are our climate data
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Confidently detecting

climatic trends is much

more challenging and

difficult than

determining spatial
patterns, seasonal

cycles, or year-to-year

variations




Lack of historically consistent long-term climat
data make it difficult to draw confident
conclusions on climate trends in many areas

Denver Average Annual Temperature
1872 -2011

|  ——DenverCity = Denver WSFO oia |

Tamperaiure (deg F)




Degrees Fahrenheit
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Degrees Fahrenheit

Colorado Mean Spring (MAM) Temperatures
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Degrees Fahrenheit
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Colorado Mean Summer (JJA) Temperatures

Actual Temperature
Average Temperature
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3 Warmest Summer!!!
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Degrees Fahrenheit
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A Key feature of the past 20
vedrs has been a general lack of
extreme cold temperatures

Grand Lake INW Minimum Winter Temperature
December - February
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Viost locations in Colorado
SHOW a small to modest
apwarditrend in temperatures




Inches

Colorado Statewide Precipitation History
Large Variations but no particular trends

Actual Precipitation
Average Precipitation

Most recent 12-month period (Oct 2010- Sept 2011)
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Denver- DIA Daily Maximum and Minimum
Temperatures compatred to Average (1981 - 2010)
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It will be interesting to see how our water supplies

hold out with so little remaining snowpack

Colorado Basin River Forecast Center
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Did you know?? It’'s a special year. here

2012 Water Celebration

> As a part of this statewide “2012 -- Year of
Water” celebration, we are encouraging
schools, families, individuals — and people
ike you In Colorado to help us measure and
track precipitation. Because “the weather IS
QUI source of water™



\We are encouraging citizens across the State
and Nation to help us measure local

precipitation
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Daily Precipitation (inches x.xx), for the 24 hour period ending ~7:00 am
Trace 0.01-0.16 0.47-0.32 0.33-079 0.80-1.80 190-2.54 2.85-3.15
USA 42772012 I I I S N D

CoCoRaHS Dally Precipitation

All from volunteers! \~\ /

Many dots — but many gaps - g
We NEED more help Y4




For information and to volunteer,
Visit 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.




Colorado Climate Center

Data and Power Point Presentations available for
downloading

hitp://ccc.atmos.colostate.edu

Noelan.Doesken@Colostate.edu

Colorado P RIPY COLORADO
SR Sl CLIMATE
Knowledge to Go Places @ C E N ‘|‘ E R
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