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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.




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 CREATING 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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EACH PASSING YEAR REVEALED MORE
ABOUT THE CLIMATE OF OUR STATE —
DROUGHT IN THE 1890S, EXTREME

DROUGHT IN SOUTHWEST COLORADO
AROUND 1900, HARSH WINTER IN 1899.




Denver Annual Precipitation (1872-1890)
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Denver Annual Precipitation (1872-1900)
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Denver Annual Precipitation (1872-1910)
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Bulletin 245

June, 1918

The Agricultural Experiment Station

OF THE

Colorado Agricultural College

A

COLORADO CLIMATOLOGY

By ROBERT E. TRIMBLE

R ALy section of the country,

Colorado being an arid state, the amount of precipitation
is at all times a vital question. Liability to a marked defici-
ency in rainfall in any region is a matter of grave concern to
those engaged in agriculture and other interests. We often
hear it stated that the rainfal] is changing, that the settling up
of the country and the planting of trees and building of reser-
voirs, forming lakes and wet places throughout the country,
is causing an increase in the amount of our precipitation, but
long series of observations taken at different places over the
world, do not bear out that claim.,

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 ig 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 la;
the record of some places extending sti

st one hund

red years,

PUBLISHED BY THE EXPERIMENT STATION
FORT COLLINS, COLORADO;
1918




BY 1920, 30 YEARS OF CONSISTENT CLIMATE
DATA WERE AVAILABLE FOR WEATHER
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THROUGH THE 1920S, AGRICULTURE THRIVED. SOD
BUSTING ACCELERATED. HORSES GAVE WAY TO
TRACTORS — DENVER GREW, AND COLORADO ENJOYED
FAVORABLE CLIMATE CONDITIONS




Denver Annual Precipitation 1872-1930
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Fort Collins Average Annual Temperature 1889 - 1930
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THEN CAME THE 1930s — A

DECADE OF TRULY WILD
WEATHER!




Las Animas, CO Annual Precipitation (1895-1934)
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Las Animas, CO Annual Average Temperature
(1893 - 1934)
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REMAINDER OF 1930S WERE CHAOTIC — HEAT,
COLD DROUGHT, MORE DUST AND FLOODS.




CRISIS LEAD
TO
PROGRESS

Frepared and published by the Colorado State
Plapning Cormission, Water Conservation Board

and State Engineer as a report on Official

Project lumber 665-84-3=42, conducted under

the auspices of the Works Progress Administrations







COLORADD STATE PLANNING COMMISSION AND
COLORADD WATER CONSERVATION BOARD
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LOTS OF S

TH

UFF T

E LAT

HEN HAPPENED IN
= 19308

COLORADO WATER CONSERVATION BOARD
FOUNDED

COLORADO RIVER DISTRICT AND NORTHERN
COLORADO WATER CONSERVANCY
DISTRICT ORGANIZED

PLANNING FOR LARGE WATER STORAGE
PROJECTS UNDERWAY
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What have we learned

from over 125 years of
continuous climate
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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

Average Monthly Temperatures (1981 - 2010)
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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
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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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Minimum Temperature: October Climatology (1971-2000)
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Large diurnal temperature
ranges and rapld Changes
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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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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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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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Average Monthly Precipitation (1981 - 2010) for
Stations around Denver

== Evergreen
= Castle Rock

== Denver-Stapleton—
== Northglenn

==fe=| ongmont

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




Precipitation Amount (inches)

Average Monthly Precipitation (1981 - 2010) for

—4#— Denver-Stapleton

Stations around Denver —=-DiA
=== Northglenn
4 Brighton 3 SE
OOpS -- WhaCky —— Cheesman (HCN)
Data er DIA =@~ Coal Creek Canyon
35 =t Evergreen
Inter Canyon
== Kassler
3 —4— Lakewood
== Ralston Rsvr
—=—South Platte
2.5 o
Strontia Springs Dam
Wheat Ridge 2
2 Parker 6 E
Sedalia 4 SSE
Castle Rock
1.5
1
0.5 -
0 1 | 1 | | | | | | | | |

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




Precipitation patterns in Colorado along I-70

Water Year Average Precipitation for Selected Stations

Precipitation (inches)
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Large Year-to-Year
Variations in Precipitation
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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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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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And like it or not . . . .
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rought Visits Our Area Regularly




(1890 - February 2012)

N

Based on 48 month SPI (SPI <-1)

Fraction of Colorado in Drought

Multi-year droughts are infrequent (every 10-30 yrs) but have
broad and diverse impacts
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Wha
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 climate data make it difficult to
draw confident conclusions on
climate trends in the Immediate
Denver area
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Temperature (deg F)
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Temperature (F)

Grand Junction Seasonal Maximum and Minimum Temperatures
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Degrees Fahrenheit

Colorado Mean Spring (MAM) Temperatures
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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
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Colorado Statewide Precipitation History
Large Variations but no particular trends

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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Denver- DIA Daily Maximum and Minimum
Temperatures compatred to Average (1981 - 2010)

= ACtual Daily Maximum == Actual Daily Minimum Average Daily Maximum Average Daily Minimum

—
Ll
>~
(V]
]
=]
L d
©
)
()]
Q
5
-




U.S. Drought Monitor = ™22

Colorado

Drought Condiions (Percent Area)
None | DO-D4 [ 041-D4 [ D2-04 fekBsk 04

Currant 4165 | 5835 | 5064 [ 853 [ 000 | 0.00

Last Weaak
MIZA52011 mag]

4165 (5835 |49.57 | 8583 | 0.00 | 0.00

3 Months Ago
(11232010 magy | 2003 | 98.97 | 38.63 | 0.00 | 0.00 | 0.00

Star of
Calandar Year A0.40 | 5960 | 4957 [ 4013 | 0.00 0.0

(127282010 map]

Siar of
Walar Yaear JEAS | T4 (1070 [ 000 | 000 | 000

Q282010 mag]

One Yaar Ago
(02182010 mag) BH.21 (31.78 | 0.00 | 0.00 | 0.00 | 0.00

Intensity:

O Abnommalty Ory - 03 Orousght - Extreme
01 Oroisght - Mederata - 04 Orousghit - Exceptional

D2 Orosght - Severs

The Drought Monitor focuses on broad-scals condilions. US DA
Local condittons may vary. See accompanying lext summary e N
for forecast slatements. Sy 2t m'l,l'mmmw

] Released Thursday, February 24, 2011
hﬂ:p..lr.lrdrﬂl.lght.u n |.'El‘.1|l.-l.|rl‘.l|rl'l B. H'fPPE_'.". u_s_ DE.L'II nfﬂgﬂcuﬂ'um



U.S. Drought Monitor  *'.25,2"
Colorado

Drought Condiions [Percent Arsa)
None | DO-D4 | 09-D4 [ D2-04

Currani 580 |44 20 | 3229 (26,55 |18.53 | 247

Last Weaak

(071912011 mag) | 2200 | 44.20 | 32.29 (27.21 (17.61 | 2.23

3 Months Ago
(04262011 mag) | S | G043 | 52.55 | 40.61  3.03 | 0.00

Star of
Calandar Year A0.40 | 5960 | 4957 [ 4013 | 0.00 0.0

(127282010 map]

Siar of
Walar Yaear JEAS | T4 (1070 [ 000 | 000 | 000

Q282010 mag]

One Yaar Ago
{OT/2002010 mep) f725 | 2205 | 000 | 000 | 0.00 | 0.00

Intensity:

O Abnommalty Ory - 03 Orousghdt - Extreme
01 Oroisght - Mederata - 04 Drousghit - Exceptional
D2 Orosght - Severs

The Drought Monitor focuses on broad-scals condilions. US DA ]
Local condittons may vary. See accompanying ltext summary
for forecast slatements. Dot Vit gaton Cimtar

] Released Thursday, July 28, 2011
http://[drought.unl.edu/dm Brad Rippey, U.5. Department of Agriculture




U.S. Drought Monitor  *%0.%2%0"7

Colorado

Droughf Condiions (Percenf Area)

Neone |D0-D4 |01-04 [ D2-D4 EekBak Sk

Currant 0.00 100.00( 5548 | 1850 | 015 [ 0.00

Last Weak

(0ETIZ012 map) 2.25 |97.75150.97 | 9.26 | 015 | 0.00

3 Months Ago
01032012 magy | 5237 | 3463 | 24.98 1 10.60 | 0.04 | 0.00

Siari of
Calandar Year | B7.79 [ 3221 | 2408 |14.04 | 0.04 | 0.00
T2FF2011 mag)

Star of

Walar Year BOGZ | 3038 | 2769 (1909 | 788 | 0.56
PIAET2011 mag]

One Yaar Ago
(03202011 mag) | 20-99 58.01 153.08 | 39.67 | 0.00 | 0.00

Intansity:

[ Abnormmally Ory - 03 Orowghdt - Extremic
D1 Orosghit - Mederata - [ Oroaght - Exceptional
D2 Oroughd - Severe

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

http://droughtmonitor.unl.edu

f_

1S
JFT

|

USDA ’ﬁ)

Dt Mmoo Tt

Released Thursday, April 5, 2012
Brian Fuchs, National Drought Mitigation Center



Westwide SNOTEL Current Snow Water Equivalent (SWE) % of Normal

Current Snow \Water
Equivalent (SWE)
Basin-wide Percent
of 1971-2000 Normal

l:lunavailable*
0%
[]50-69%
[ ]0-89%
[]o0- 109%
[ ]1o-129%
10 - 143%
- 50%

* Dala urawailabke
at i e o posting
OF i easER et
iw o repe ®iahive
at this tiw e of year

Provisional data
subject to revision N kY

USDA
=]

ONRCS

o T8 150 200
The snowewater equivalent percent of nommal represents the curent Prepared by the USD ANMRCE Mational YWater and Climste Center
snovvsater equivalent found at seleded SNOTEL sitesin or nearthe basin Portland, Oregon hitp iinsnansnce nrce usda govigis!
compared to the average value Bor those sites on this day. Data based on Based on data from Hitp: hesessenco.nrcs usda govireports!

the first reading ofthe day ypical by 00:00). Science contact Jim Marmoni@por wada goy 503 414 3047
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SnowWater Equivalent (inches)

South Platte River Basin Time Series Snowpack Summary
Basedon Provisional SNOTEL data as of Apr 09, 2072
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Upper Colorado River Basin Time Series Snowpack Summary

Basedon Provisional SNOTEL data as of Apr 09, 2072
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Background

The year 2012 is a milestone for Colorado water and gives a
unique opportunity for water-related entities to celebrate
their commonalities.

e 75M Anniversaries...

o Colorado Water Conservation Board

o Northern Colorado Water District

o0 Colorado River Water Conservation District
e 50 Anniversary...

o0 Southeastern Colorado Water Conservation District
e 10" Anniversary...

0 Colorado Foundation for Water Education
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What is Colorado Water 20127

BDEEEB

« The mission of Water 2012 is to engage all Coloradans
In a statewide celebration of water: past, present,
and future.

e |tis an opportunity to elevate awareness for all
Coloradans from the average water user to active
members of the water community

It will weave together existing and create new local and
statewide opportunities that celebrate Colorado’s water,

It’'s uses, and it’s value.

REEDOEOQTNEEHED DG




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
Our seurce of water”



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

precipitation
SR T SR st L
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Daily Precipitation (inches x.xx), for the 24 hour period ending ~7:00 am

Trage 0.01-0.07 0.08-0.14 0.15- 036 0.37 - 0.85 0.89- 1.32 1.33 - 1.45
USA 3222011 I D DN DN DN D ——

CoCoRaHS Dally Precipitation
for 24-hr ending 7 AM MDT Monday, March 22, 2011

Many gaps Remain

More help still needed ©




CommMunNiTY CoLLaBORATIVE RaiNn, HaiL & Snow NETWORK

""En;-.ﬂued Avary Arak ~nicmde ™

Daily Precipitation (inches ».xx), for the 24 hour period ending ~7:00 am

Trace 0.01-0.02 0.03-0.04 0.05-002 009 -0412 0.19-0.27 025 -0.30
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mailto:info@cocorahs.org
mailto:info@cocorahs.org
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
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http://creativecommons.org/licenses/by/3.0/
http://www.cocorahs.org/Content.aspx?page=privacypolicy
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http://www.cocorahs.org/Content.aspx?page=datausagepolicy
http://www.cocorahs.org/Content.aspx?page=datausagepolicy
http://www.cocorahs.org/Content.aspx?page=datausagepolicy
http://www.cocorahs.org/Content.aspx?page=datausagepolicy

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.
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http://www.cocorahs.org/

III

“A Rain Gauge at Every Schoo

Seeking:

-Sponsors to purchase gauges

*Mentors to assist/train teachers

Contact: Noah Newman: noah@cocorahs.org
Or Nolan Doesken nolan.doesken@colostate.edu



mailto:noah@cocorahs.org

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



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

Colorado: It’s a great place

i?,rfh B e,
"ﬂﬂ Photo by Lynn Kral, Loveland, January 2006
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