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Mission

> Ihe Colorade Climate Center was
established by the state in 1974, through the
Colerade State University Agricultural
Expernment Station, to provide infermation
and expertise on Colorade’s complex
climate. Through its threefold program of
Climate Monitoring (data acquisition,
analysis, and archiving), Climate Research
and Climate Services, the Center IS
iespoending ter many: climate related

guestions and preblems aifecting the: state
eday.



Should we be concerned about
Climate Change here in Colorado?

First let’'s consider our current climate
and our observed climate history
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http://ccc.atmos.colostate.edu/~hail/cool/blizzard2003/images/LR53_pear_tree_damage_jpg.jpg

Systematic weather data collection
began in Colorado in the 1870s and 1880s
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In 1890 the USDA took over the
responsibilities of climate
monitoring on a national level, and
the first civillan weather service
was formed —
the U.S. Weather Bureau




Colorado Weather Stations in 1890
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Since then, the U.S. Weather Bureau/{\Iat‘ionaI
Weather Sernvice has, faithfully maintained an oft
taken for granted network of Weather stations in

Colorado andiacress the country — the
Cooperatlve OJaserver‘Network

Photo by Christopher Davey i i
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The NWS stations remain the
backbone network for long-
term climate monitoring

From Kelly Redmond, WRCC

Approximately 5000 daily max/min temperature stations, 8000 daily
precipitation stations, 3000 automated hourly precipitation stations.




> Add slide here about CRN

> “New observing network have been addead
recently to help track national climate
trends”



U.S. Climate Reference Network (CRN)

»New observing networks have been added recently to
help track national climate trends
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What have we learned
from nearly 120 years of
continuous climate

/ mC)rT‘I*t'c'jrerﬁ"""w










Generous sunshine and low

Solar Radiation for FTCO1 {(81-81-2006 - 12-31-2006}
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Large diurnal temperature
ranges and rapld changes




Average Maximum Temperature

Maximum Temperature: January Climatology (1971-2000)

Maximum Temperature: July Climato

roup, Oregon State Tni
— Map created Jun 1i



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

Average Minimum Temperature

Minimum Temperature: January Climatology (1971-2000)

Minimum Temperature: July Climatology (1971-2000)

Temperature (F)

s
-
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www prismelimate.org — Map created Jun 16



http://www.prism.oregonstate.edu/products/viewer.phtml?file=/pub/prism/us_30s/graphics/tmin/Normals/us_tmin_1971_2000.01.png&year=1971_2000&vartype=tmin&month=01&status=final&zoom=yes
http://www.prism.oregonstate.edu/products/viewer.phtml?file=/pub/prism/us_30s/graphics/tmin/Normals/us_tmin_1971_2000.07.png&year=1971_2000&vartype=tmin&month=07&status=final&zoom=yes
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Photo_by Wendy Ryan



Daily Precipitation (inches x.xx), for the 24 hour period ending ~7:00 am
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CoCoRAHS
Precipitation
August 3, 2007







NRCS Colorado Snotel Sites

COLORADO
SNOTEL Sites

© Standard Sensors
/@ Enhanced Sensors
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Colorado Statewide Time Series Snhowpack Summary

Based o Provisional SNOTEL data as of fan 08, 2008
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\WWhere we fit In the national picture

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

Colerado Average Annual Precipitation
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Winters are consistently colder
than summers — ©

——e— Grand Junction —-#—Delta A Palisade 0O Collboran —¥—Vail —e—Climax




> *precipitation varies seasonally, and
seasonal pattern vary greatly from one
part ofi Colorado to another -- not sure |
have the best order yet for these slides



Temperatures are far more stable
than precipitation. In fact most
other climatic elements (humidity,
wind, sunshine and cloudiness,
evaporation, etc.) are much more
consistent from one year to the

next than preC|p|tat|on
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> Insert an example station— FCL or Rocky
Ford — and update the statewide graph



Colorado Statewide \Water Year Precipitation

Colorado Statewide Water Year (Oct-Sep) Precipitation
from 1896 - 2006
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Drought Visits Our Area Regularly




> Insert 3-month SPI time series and update
this 48 month one



Fraction of Colorado in Drought

Based on 48 month SPI

(1890 - July 2007)
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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
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We can find many frustrating
limitations to our climate records:

e Changing instrumentation

e Changing environments around
our weather stations

e Changing weather station
locations and observation times

e Automation, etc.



> Wendy — would be nice If these next three
slides could be updated — but don’t waste
a lot of time doing it |.E. for Denver



Denver All Stations

Denver (all 3 stations)

Monthly Average Maximum and Minimum Temperatures
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Reservoir built,
Station moved

Dillon Precipitation
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Fort Collins Winter Temperatures

Fort Collins Water Year Average Temperatures
for Winter (Oct-Apr)
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Still; our climate records are more complete,
consistent, and widespread than nearly all
other forms of long-term environmental
monitoring (i.e. we shouldn’t whine).
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Colorado Cooperative Stations
COLORADO




Long-Term Analysis Stations

COLORADO

Legend

Good
Useful
Better
Best




Recently, upward trends In
seasonal temperatures
have become noticeable in
parts ofi Colorado

,’,f"’ 2 4 8

Precipitation continues to

vary greatly but with ne
I discermable long-term trend
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> Wendy, put In a slide here that features
the new Climate Trends website and then
shows some good selected examples



With even the best
stations, there IS
uncertainty.




Should Planners be concerned
about Climate Change?

»Any trends so far still rather subtle
subtlie, but that may not always
be the case



> Wendy ,can you update the following CO2
slide



Increases In greenhouse gases
are real and large

ATMOSPHERIC CARBON DIOXIDE CONCENTRATIONS
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> | will paste in a set of slides here from
yesterday’s workshop that show: projected
temperatures based on 3 CO2 emissions
scenarios.



Summary for Policymakers

> If you want an abbreviated version, read:

IPCC: Climate Change 2007: The Physical
Basis (AR4)

http://WWW.IPCE.ch
Click on:

“Summary for Policymakers”


http://www.ipcc.ch/

> And update these next ones, too



When significant temperature trends
begin, we will be able to detect them

Colorado Statewide Summer Temperatures

Colorado Statewide Average Summer (Jun-Aug) Temperature
(1895-2006)
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Detecting changes in precipitation
will be much more difficult

Colorado Statewide Water Year Precipitation

Colorado Statewide Water Year (Oct-Sep) Precipitation
from 1896 - 2006
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> Insert a couple ofi your NRCS
SNOTEL,Snowcourse time series updated
to recent and put a caption

> “Time series of April 1 Snow \Water
equivalent -- this Is affected by both
temperature and precipitaton”



What should we do??




The Colorado Climate Center will
continue to monitor Colorado’s
climate very closely

Water Year 1999 Water Year 2002
(Oct. 1998-Sept. 1999) (Oct. 2001 - Sept. 2002)
Precipitation Precent of Average for 1961-1990 Averages Precipitation Percent of Average for 1961-1990 Averages




\WWe are also encouraging citizens across the
State to help us measure local precipitation

NN | N AL
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Photos by H. Reges



For iInformation 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
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Knowledge to Go Places


http://ccc.atmos.colostate.edu/
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