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Water Year 2011 Temperature Departures



23.9 Degrees ranks 23rd coolest for 

the period (1895-2011)

February Average Temperature History for Colorado (NCDC)













Climate divisions defined by Dr. Klaus Wolter of 

NOAA's Climate Diagnostic Center in Boulder, CO



Division 1 – Grand Lake 1NW



Division 2 – Grand Junction



Division 3 – Montrose



Division 3 – Mesa Verde NP



Division 4 – Del Norte



Division 5 – Pueblo



Division 6 - Burlington



Division 7 – Akron



Division 8 – Fort Collins 



Division 8 - Boulder



Accumulated Precipitation 

Departures
• Used data from 1/2009 – 2/2011

• Calculated monthly precipitation 

departures

• Accumulated those departures over the 

2 year period.

– A negative slope is an indication of 

extended below normal precipitation.

– A positive slope is an indication of 

extended above normal precipitation.















Use a Draft DM if need be
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Climatological Perspectives 

on Flooding in Colorado



Colorado is also known for periodic 

and sometimes extreme floods!

Spring Creek Flood, photo by John Weaver



Snowpack accumulates like this – and melts at a 

predictable time of year



Rain comes in infrequent but 

occasionally very large events



A small fraction of storms contribute a large 

fraction of our annual precipitation, 

especially at lower elevations



We know when heavy rains are 

most likely



Some Points to 

Remember:



Really big floods are not that 

uncommon (usually at least once 

per decade). Most would not 

have been anticipated 1-2 weeks 

in advance even with today's 

forecasting skill.



Colorado Snowmelt Usually is Well 

Behaved



Deep and widespread 

snowpack increases the 

likelihood for snow melt flooding



Snowmelt floods usually require 

prolonged very warm 

temperatures and/or 

widespread late-season 

snowpack including snow on 

south facing slopes



Rain on Snow is "usually" not a 

problem – but . . . . ??



Most of Colorado's worst floods are 

rainfall floods

http://ccc.atmos.colostate.edu/~hail/cool/rain/images/Greeley_rain0732002_jpg.jpg


Flash floods are especially 

problematic over sparsely vegetated 

sloped surfaces

http://reef.atmos.colostate.edu/ian/scanned/1999/1999_mtnpark/index.html


Floods and drought are NOT 

mutually exclusive



Intense rains 

are often highly 

localized

Fort Collins

Rainfall

Jul 27, 4pm to

Jul 28, 11pm

1997



If it rains hard enough, everything is in the 

“flood plain”

Big Thompson

Flood



Late April through Mid June is our main 

season for "volume" floods 



What do we know about how 

Spring Snowpack relates to Peak 

Streamflow?

Peak Water Year Streamflow in cfs vs.

April 1 Snow Water Equivalent (SWE) in inches

Animas@Durango Peak Streamflow vs. Cascade Mtn 

April 1 SWE
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Rio Grande@Del Norte Peak Streamflow vs. Upper San Juan 

April 1 SWE
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Peak Streamflow vs. April 1 SWE
ColoRiver@Dotsero Peak Streamflow vs. Lake Irene April 1 SWE

R
2
 = 0.423

5

10

15

20

25

30

35

40

45

0 50,000 100,000 150,000 200,000 250,000

A
p

ri
l 

1
 S

n
o

w
 C

o
u

rs
e

 (
in

c
h

e
s

)

1984

1952

Yampa@Maybell Peak Streamflow vs. Rabbit Ears April 1 SWE
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Peak Streamflow vs. April 1 SWE
Arkansas@Parkdale Peak Streamflow vs. Brumley April 1 SWE

R2 = 0.2852
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Arkansas@Parkdale Peak Streamflow vs. Porphyry Creek April 1 

SWE
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Peak Streamflow vs. April 1 SWE
SoPlatte@Kersey Peak Streamflow vs. Hoosier Pass April 1 SWE
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SoPlatte@Kersey Peak Streamflow vs. University Camp April 1 

SWE
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How about Peak Streamflow vs. 

Spring Precipitation?

Peak Water Year Streamflow in cfs vs.

Spring Precipitation (Mar-June) in inches

Animas@Durango Peak Flow vs. Durango Spring Precipitation 

(Mar-Jun)
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RioGrande@DelNorte Peak Streamflow vs. Del Norte 

Spring Precipitation (Mar-Jun)
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YampaRiver@Maybell Peak Streamflow vs. Hayden Spring  

Precipitation (Mar-Jun)
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Arkansas@Parkdale Peak Streamflow vs. Buena Vista 

Precipitation (Mar-Jun)
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SoPlatte@Kersey Peak Streamflow vs. Kassler Spring 

Precipitation (Mar-June)
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Colo@Dotsero Peak Streamflow vs. Grand Lake 1NW Spring 

Precipitation (Mar-June)
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Animas Peak Streamflow vs. Durango Ave Temps

Peak Water Year Streamflow in cfs vs. 

Average Temperatures in degrees F

Animas@Durango Peak Flow vs. Durango Average Spring 

Temperature (Mar-May)
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Animas@Durango Peak Flow vs. Durango Average Spring 

Temperatures (April-May)
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Animas@Durango Peak Flow vs. Durango Average Spring 

Temperatures (May)
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Yampa Peak Streamflow vs. Hayden Ave Temps
YampaRiver@Maybell Peak Streamflow vs. Hayden Average 

Spring Temperatures (Mar-May)
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YampaRiver@Maybell Peak Streamflow vs. Hayden Average 

Spring Temperatures (April-May)
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YampaRiver@Maybell Peak Streamflow vs. Hayden Average 

Spring Temperatures (May)
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Arkansas Peak Streamflow vs. Buena Vista Ave Temps

Arkansas@Parkdale Peak Streamflow vs. Buena Vista Average 

Spring Temps (Mar-May)
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Arkansas@Parkdale Peak Streamflow vs. Buena Vista Average 

Spring Temps (Apr-May)
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Arkansas@Parkdale Peak Streamflow vs. Buena Vista Average 

Spring Temps (May)

R2 = 0.1394
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Colorado Peak Streamflow vs. Grand Lake 1NW Ave Temps

Colo@Dotsero Peak Streamflow vs. Grand Lake 1NW Average 

Spring Temperatures (Mar-May)
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Colo@Dotsero Peak Streamflow vs. Grand Lake 1NW Average 

Spring Temperatures (Apr-May)
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Colo@Dotsero Peak Streamflow vs. Grand Lake 1NW Average 

Spring Temperatures (May)

R
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South Platte Streamflow vs. Kassler Ave Temps

SoPlatte@Kersey Peak Streamflow vs. Kassler Average Spring 

Temperatures (Mar-May)
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Colorado Climate Center

Data and Power Point Presentations available for 

downloading

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

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

