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Will our climate change in the
future?
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So what’s the big deal? —
- Change happens -

I i 4
- § 1454

I $i4

!

[}

Tom McKee, 1974-1999
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@ The Climate of Comfort

=\
gt N
Ll

—. > We humans seem to like living in

sunny, dry places
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> \We need a reliable supplyieiwWater




> We want our search for comfort, food,
and water to be inexpensive and take
very little of our time




> We like to be warm In the winter, cool In
the summer, able to travel at will, and
able to eat foods and consume goods
from around the world — all the time







-- to accommodate this, we have
become incredible consumers of
energy almost without realizing; it.




Our consumption of fossil fuels
IS changing the composition of
the atmosphere




By changing the atmosphere we could
be changing the climate of the earth

Departures in temperature in °C {from the 1961-1990 average)
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There Is a lot of iInformation out
there about Climate Change

> I you want to get the latest scoop on the
Global Scale read the IPCC
(Intergovernmental Panel on Climate
Change) Report at this website

> ttp://MWWW.IPEE.Ch




Summary for Policymakers

f you want an abbreviated version, read:
PCC: Climate Change 2007: The
Physical Basis (AR4)

ntp://MaWW.IPCce.ch
Click on:
“Summary for Policymakers”
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Systematic weather data collection
began in southeast Colorado in the
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In 1890 the USDA took over the
responsibilities of climate
monitoring on a national level, and
the first civilian weather service

was formed —
the U.S. Weather Bureau




Colorado Weather Stations 1n 1890
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Since then, the U.S. Welather Bureau/l{lat'ional
Weather Service has faithiiully: maintained an oft
taken for granted network of Weather stations in

Colerade and acress the country — the
Cooperative OhsenverNetwerk

Photo by Christopher Davey
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From Kelly Redmond, WRCC

Approximately 5000 daily max/min temperature stations, 8000 daily

precipitation stations, 3000 automated hourly precipitation stations.




What have we learned
from over 120 years of
continuous climate
monitoring?
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Solar Radiation for ¥YLDB1 {81-81-2887 - 12-31-28087)
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Winters are consistently colder
than summers — ©




Daily temperatures vary a lot

ROCky Ford COAgMet Tenperature for RFDE1 (11-81-2087 - 12-31-2087) Nov — Dec 2007
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Precipitation also varies seasonally




Mountain snow accumulation Is

very important

PORPHYRY CREEK SNOTEL for Water Year 2008
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Independence Pass Snotel

INDEFEMDENCE PAS% SNOTEL for Water Year 2008
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Colorado Average Annual Precipitation
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Drought Visits Our Area Regular




Fraction of Colorado in Drought

Based on 48 month SPI

(1890 - December 2007)
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Much: of our water evaporates

Pueblo WSO
May through Sept Pan Evaporation
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We know a lot about
spatial patterns,
seasonal cycles, and
year-to-year climate
variations.

Confidently detecting
climatic trends IS much

more challenging and
difficult.
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e Changing instrumentation

e Aging weather observers

e Changing environments
around our weather stations

e Changing weather station
locations

e Automation, etc.







Denver All Stations

Denver (all 3 stations)

Monthly Average Maximum and Minimum Temperatures
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Reservoir built,

Dillon Precipitation
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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).




Rocky Ford Winter (DJE) TTemperatures

Rocky Ford Winter Temperatures
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Rocky Ford Spring (MAM) Temperatures

Rocky Ford Spring Temperatures
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Trinidad Spring (MAM) Temperatures

Trinidad Spring Temperatures
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Rocky Ford Summer (JJA) Temperatures

Rocky Ford Summer Temperatures
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Rocky Ford Fall (SON) Temperatures

Rocky Ford Fall Temperatures
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Temperatures (deg F)

Trinidad Fall (SON) Tfemperatures

Trinidad Fall Temperatures
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Colorado Springs Number of Days equal to or below zero




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 precipitation,

e




Precipitation varies by as much as 400%

from a very dry year to a very wet year

Water Year (Oct-Sep) Precipitation for Rocky Ford
(1890 through 2007)
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Colorado Springs Precipitation

Colorado Springs Water Year Precipitation (Adjusted Values*)
from 1893-2007
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Las Animas Precipitation (annual)

Las Animas Annual Precipitation
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Holly, CO Annual Precipitation (in)

-
qv)
-
-
-
qu

)
c

O
o
qu

=

L
O
&
S

al

P

[e

1

LO o LO o LO o
AN N — —

(u1) uonendioalid [elol




(annual)
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Lamar, CO Annual Precipitation (in)
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Fremont Pass April 1 Snowpack

Fremont Pass Snotel April 1st SWE
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John Martin Dam
May through Sept Pan Evaporation

-
O
e

¢

@)

O

Q)

>
L1

S

qv)
A
=

e

qv)
=

-
e

@)
_IU

(ur) uoneiodeny




Arkansas Valley CoAgMet
Reference ET (May-Sept)

Arkansas Valley Seasonal Reference ET (May-Sept)
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Should We be concerned about
CTlmate Change’? |
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- >Any trends so farvare subtle but
;that may not a1ways be the' Case




Increases In greenhouse gases
are real, large and may continue

ATMOSPHERIC CARBON DIOXIDE CONCENTRATIONS
Mauna Loa Observatory, HI [1958-2002]
e Keeling & Whorf, 2004
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Climate feedbacks are complex

Kinds of Feedbacks:
~Albedo Feedbacks
~\Water-vapoi iFEeuliaChSE
> Lapse-rate Feedbacks

>Clougd Feedback(s)




Our current projections are based
on Imperfect computer models

The observed changes are shown
by the black curves.

Results from about 20 models are
shown in red (upper panel) and
blue (lower panel).
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However, these results are not Year

completely convincing, because:

® Many of the prescribed forcing L0

Solar+volcanic
compohnents are uncertain,

® The forcings have not been
“standardized,” and

® Inspection of the model results
shows that model-sensitivity is
inversely correlated with the

strength of the forcing used. -10l
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When significant temperature trends

begin, we will be able to detect them

actual Temperature
Average Temperature

Colorado Winter (Dec-Feb) Temperatures
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Colorado Spring (Mar-May) Temperatures

Actual Temperature _
Average Temperature Spring (Mar-May) 1895 - 2007 Data
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Colerade Summer (Jun-Aug) Temperatures

Actual Temperature
Average Temperature Summer (Jun-Aug) 1895 - 2007 Data
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Colorado Fall (Sep-Nov) Temperatures
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vctual Temperature
Average Temperature

Fall (Sep-Nov 1895 - 2007 Data
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Colorado Temperature in Historic Perspective

emperature
Average Temperature

Most recent 12-month period (Oct 2006 — Sep 2007)

(Period of record 1895 — 2007)
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Detecting changes in precipitation
will be much more difficult

actual Precipitation
Average Precipitation Winter (Dec-Feb) 1896 - 2007 Data

Colorado Winter (Dec-Feb) Precipitation
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Colerade Spring (Mar-May) Precipitation

actual Frecipitation

Average Precipitation Spring (Mar-May) 1895 - 2007 Data
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Colerado Summer (Jun-Aug) Precipitation

actua raclpltatmn
Auaragg Pracipitatinn Summer (Jun-Aug) 1895 - 2007 Data
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Colorado Fall (Sep-Nov) Precipitation

actual Frecipitation
Average Precipitation Fall (Sep-Nov 1895 - 2007 Data)
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Colorado Precipitation in Histeric Perspective

dctual Precipitation
Average Precipitation

Most recent 12-month period (Oct 2006 — Sep 2007)

(Period of record 1895 — 2007)
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What should we do??




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

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

Precipitation Percent of Average for 1961-1990 Averages




Recent Progress: Colorado

Climate Trends Website

> New website to go operational in June 2008

> Joint collaboration funding by Atmospheric
Science Department and CIRA

> Will'be a great information asset for the state

and university

Climate Trends

- —auon Map ulaphs and Data  Station Information

Welcome to the Colorado Climate Trends Website

The Colorado Climate Center has been collecting data from over 250 Colorado weather stations fcrcvermm-ear Monthly data including average

maximum, minimum, and mean temperature and average monthly precipitation. You can see trends in Colorado's climate in multiple charts from any one
of many stations.




\We are also encouraging citizens across the
State to help us measure local precipitation
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CoCoRalHS — Community
Collaborative Rain, Hail
and Snow Network

Key
CoCoRaH5 State
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Daily Precipitation (inches x.xx), for the 24 hour period ending ~7:00 am
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Daily Precipitation (inches x.xx), for the 24 hour period ending ~7:00 am
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Daily Precipitation (inches x.xx), for the 24 hour period ending ~7:00 am
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For iInformation and to volunteer,
visit the CoCoRaHS Web Site

http://www.cocorahs.org

Support for this project provided by:

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

Knowledge to Go Places




