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Topics we will cover today

e Some history

e What do we measure and why?
e The Climate of Colorado

e The September 2013 Floods

e Where 2013 fit in the historic
perspective

e Recent climate and snowpack
conditions



First -- A short background

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

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



Basically, we keep track of
numbers -- climate numbers
-- lots and lots of numbers

and we LOVE IT!




Monitoring our Climate

 Elements: temperature, precipitation, snow, wind, solar,
evaporation, soil temperatures, humidity, clouds, etc.

I |

i“]l]!‘-I=I=I'Il|‘-|'|_1l'|l'|l1l\ .

I

|
Iillﬂulﬁ e
TREEYE is mamms iEB Buma e

'l!l’!lmlllﬂ.

----------

R



Systematic weather data collection
began in Colorado in the 1870s and 1880s
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‘Weather reports began on Pikes Peak in 1873
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Reports were sent by telegraph every few hours
Stories abounded in the national media of the rigors of Colorado Climate




By 1890 a robust statewide weather reporting
network was in place
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Each passing year has revealed
more about the climate of our state

Spatial patterns,
seasonal cycles,
year to year variations
occasional wild extremes
Long-term changes



By 1885 initial “climatology” of Colorado
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Precipitation Amount (inches)
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was taking shape

The semiarid and
highly variable nature
of Colorado was
identified.

Denver Monthly Precipitation (1872 - 1885)

||||||||||||||||||

c > o C > o cCc > o Cc > o Cc > o C > o cc > o Cc > a Cc 2> a Cc > a C > a C > o cCc > o Cc > o
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
-

~~~~~~~~~~~~~~~~~~~~~~~~~~~
§§§§§§§§§§§§§§§§§§§§§§§§§§§
hhhhhhh




Annual Precipitation Amount (inches)
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Denver Annual Precipitation (1872-1890)
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Annual Precipitation Amount (inches)
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Denver Annual Precipitation (1872-1900)
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Annual Precipitation Amount (inches)
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Denver Annual Precipitation (1872-1910)
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Denver Annual Precipitation 1872-1930
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The Agricultural Experiment Station

OF THE

Colorado Agricultural College

T e weswpeidiule oL any seetion of the country.

Colorado being an arid state, the amount of preeipitation
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 rainfall 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 clajm.,

COLORADO CLIMATOLOGY

By ROBERT E. TRIMBLE

YEARS OF STUDY SHOWS CLIMATE NOT CHANGING

We often hear the statement made that the climate is
changing, and the popular belief that such is the case ean 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 flnetnations oceur in differ-
ent vears with some indication of periodical terms, especially
in Colorado, where the range of temperature is great, there
seems to be no progressive change. These fluctnations are
large and often in the same direction for several successive
years.

In the meteorological data for the last one hundred years,
the record of some places extending still further haol “theane

PUBLISHED BY THE EXPERIMENT STATION
FORT COLLINS, COLORADO;
1918
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The National Weather Service still %ait'hfully

maintains a “taken for granted” network of

weather stations in Colorado and across the
country — the Coopera’tlve sterver Network
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The NWS Cooperative Network is the only source of basic
climate information (daily measurements of temperature
and precipitation) that covers the entire country down to the
local county scale with 120+ years of continuous observations.

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




Many other sources of weather
data have been added since the
1970s

CSU’s Colorado Agricultural
Meteorological Network
“CoAgMet”

Current CoAgMet Station Locations - July 2012

C iRl ) THANKS!! to those of
ShA You who help support
S CoAgMet




USDA, Natural Resources
Conservation Service




And all the others collecting weather
and climate data




What have we
learned from 125
ye'&rs of contlnu‘ous
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| am happy to report that . . .
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ost of the time
and we’ll not be too hot or too cold
— most of the time




Wind Power Classification

Resource  Wind Power  Wind Speed”® Wind Speed”
Potential  Densityat50m at50m at50m

Wim mis mph
3 Fair 300 - 400 6.4- 7.0 143 - 187
4 Good 400 - 500 70-75 15.7 - 16.8
5 Excellent 500 - BOO 7.5- 8.0 16.6 - 17.9
6 Outstanding G600 - 800 80- 88 17.9-18.7
7 Superb B00 - 1600 B8-11.1 19.7 - 24.8

8\Wind speeds are based on a Wesbull k value of 2.0

HEI- Mational Renewable Energy Laboratory

Trangsartion farQur Emergy Futuve




Degrees Fahrenheit

Tenperature for GLYB4 {(A2-18-26813 - B2-10-2014)
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http://ccc.atmos.colostate.edu/~hail/cool/art/images/leaves1-5-24-2002_jpg.jpg

w ey ) 2] ~l [o2] [Ye]
o o o o o o o

Mean Monthly Temperature (°F)

N
o

=
o

o

Monthly Mean Temperature Normals
1981 - 2010

=@ Grand Junction

=¥=—Denver

N

=== Durango
—4— Steamboat Springs

A N\

=é&=Dillon

NN\

s NN
'

AN

//




But this is how dalily weather, over time, defines our climate

Denver Stapleton Daily Max/Min Temperatures and
Normals

= Max Temperature Max Normal Temp == Min Temperature Min Normal Temp
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Mean Temperature (F)

Average Monthly Temperatures (F) for selected sites in CO and CA
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Complex local variations due to
elevation and topography

Maximum Temperature: January Climatology (1971-2000)

Temperature (F)
104+ [077-60 M56-539 [E30-34
W00-104 (07477 W53-56 [J26-30
Wa6—100 [O71-74 5053 2226
9295  [@e8-71 4650 W18-22
[Wag-92  ES-6E [J42-46 [O14-18
[s4—-88  We2—65 [J38—42 [J<14 -
Oap—gq W59-62 [34-38 Capyright (c) 2006, PRISM Group, Oregon State University

httpJfwww prismelimate.org — Map ereated Jun 16 2006

Temperature (F)
104+ [O77—-80 M56-53 [E30-34
W100-104 [J74-77 W53-56 [J26-30
W95-100 [O71-74 5053 [22-26
[@92-96 [@es—71 4650 W15-22
[Ws5-92 6568 [J42-46 [O14-18
[Ma4-56 6265 [J38—42 [O«<14 L
Dan—a4 WEs—-62 [34-35 Copyright (c) 2006, PRISM Group, Oregon State Tniversity

http/www prismelimate.org — Map created Jun 16 2008



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

We’ll still get rain and snow —
but often not enough

Precipitation: Annual Climatology (1981-2010)

Frecipitation (in.}

o [16—20 [36—40 [lao—100
| B []z0-24 [J40-50 [E100-120
W5 [Jea—2s [Es0-60 [120-140
Bls—1z [Oes—32 ME0—70 []140-150
[Che—16 [3z—36 Ml70-80 []160+

P
Copyright () 2012, PRISM Climate Group, Oregon State University
httpiprism.oregonstate.edu - Map created Jul 10 2012




Colorado Annual Average Precipitation (in) 1981-2010

CO_anppt8110
PPT (in)

“Copyright @ 2011, PRISM Climate Group, Oregon State University, http://prism.oregonstate.edu







Most Surface Water Supplies In
Colorado Come From Mountain
Snowmelt

~
-

AT,
R
y e

v
) %
-«

T NEL
o T

g e

o




Precipitation (inches)

Precipitation in Colorado will still
vary greatly from place to place
with changing seasons

Water Year Average Precipitation for Selected Stations
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Grand Junction Monthly Precipitation for Period of Record (1893-2012)

A

No two years are ever the same

Note: These data are REAL!!

Precipitation Amount (inches)
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Fort Collins, CO Water Year Precipitation
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And sometimes
will Just about put us un |
and make us really irritable



Fraction of Colorado in Drought

(1890 - Septebmer 2013)

Based on 48 month SPI (SPI <-1)
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Our ongoing journey
INn and out of Drought

by way of the U.S.
Drought Monitor
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U.S. Drought Monitor
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DO (F) : o
D1(A) m!
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Meop focuses on widespreod drought,
Looo! conarfions moy vory.

D0 Watch Drought type: usad anly T

D1 Drougkt when impacts differ { ! e, —
B0? Drought-Severs USDA e '—CE_ F %
MO 3 Drought-Extreme A = Agriculture e — bl
B0 Drought—Exceptional W= Viater ‘ o B .;f— e
~ Delineates Overlapping Areas  F = Forest fire danger " *Fare e

Plus (+) = Forecast to intensify next two weeks * Released Thursday, Sep 30, 1999 =

Winus (-) = Forecast to diminish next two weeks
Mo sign = Mo change in drought classification forecast




October 3, 2000 vaids am.EnT

U.S. ought Monitor
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i '.__:F 'iq 1"'.
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o DNAF)
T

D2(AF) ::‘f;b

Mo p focuses on widespread drought.
Local cond itions may vary.

DO Abnormally Dry Drought type: usad only -

01 Drought—First Stage when impacts differ - P " o, L

D2 Drought-Severe LUSDA :ﬁ_ ” * 4 @ 3
BD3 Drought-Extreme A = Agriculture e —— ] v o ° 5 I'
04 Drought—Exceptional W= Water P 7 wiigation %, 3 A 3
~ Delineates Cverlapping Areas  F = Wildfire danger ol . 4
See accompanying texts ummary for forecast statements ® PReleased Thursda}.f Oct. 5. 2000 *

L] . L]

hitp: e re o.unl.e dw'mon e e rmonitor, kEml



DctnberZ 2001 vaids am.eoT

U.S. Drought Monitor

Do
o
n1~*h

D2(A, F}
Do~

L
L]

_D1(AF)
—DO
D1(A,F)

Maop foru ses on wide spreod droovgh t

Local conditions may varg

D0 Abnormally Dy

D1 Drought—l od erate
D2 Drought—Severe
B 03 Drought—Estreme
M O4 Drought—Exceptional
" Delineates Overlapping Areas

A = Agricultue

W= "Water (Hy drological)

F =Fire danger (Vildfires)
Mo type = &Il 3 impads)

""Jl'll.:"'“

See accompanying textsummary for forecast statements
http fens o.un Le dudmon karim onit o el

® Released Thursday, October 4, 2001

Awthor: Douglas Le Comie, NOAALCPC



U.S. Drought Monitor ocever1. 2002

DO Abnormalty D ry ﬂmugﬂf Impact Tyoes:
D1 Drought—hloderate A= Agricubture .
" D2 Drought—Severe W = Water (Hydrological)
!;II . F = Fire danger (W ildfires)
— Droug Eme A Delineates dominantimpact

M s Crought—Ex ceptional (Notype= All3 impacts)

The Drought Monitor focuses on broad-scale condifion s.
Local cond@ions may vary. See accompanying text summary
for farecast statements .

http: fidrought.unledu/idm

Released Thursday, October 3, 2002
Author: Rich Tinker, CPCINCEPINWSINGAA
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U.S. Drought Monitor senbe .2

r I D2{A H) -
DUAH TS [ poag
D1(A)—®
D1(A,H)
D2(A,H)
|| 00 Abnommally Dry Drought impact Types ‘C:?
|1 DI Drought—hdocerate A7 J“t!al"ﬂlil’ftlljra:ll (crops ., pas ures,
I 02 Drought—Severe dras = lands - -
B Drought—Esreme H= Hyﬂr-:nlu:-gln:.allliw aten) g .J"'ﬂl f""“i L
) Mo type = both impa cts USDA 'UL’ N 'T.__ ) 4 b1
B 04 Drought—Eceptiona _ _ _ — sl & * | i
# Delineates dominant impack i B . ! g
Earip a 2
The Drou ght Mon ifor focu se5 on broad- scale condifons. marawt NS :
Local condifions m ay wary . See accompanying texts ummary Realeas ad Thursda ! October 2, 2003
for farecast statements. Author: Candace Tankers ey/Scott Stenhens, NOAANCDC

http: //droug bt unl. edu/dm




U.S. Drought Monitor SePense ;200

Th
e~
infensity, Drought Impact Types:
|| DO Abnormally Dry r~' Delineates dominant impacts
[ | D1 Drought - Moderate A = Agnicultural (crops, pastures,
I D2 Drought - Severe grasslands) D
B O3 Drought - Extreme H = Hydrological (water)

B D4 Crought - Exceptional  {No type = Both impacts)
The Drought Monitor focuses on broad-scale conditions.

9_5,._[3‘*"* ,...m_f.. ‘@‘
_ Hidlen &l ¥ Dissughl Mlgation Ol \ . o
Local conditions may vary. 5See accompanying lext summary

for forecast statements. Released Thursday, September 30, 2004
hﬁp -lidro ug ht.unl.edu/dm Author: Brad Rippey. U.5. Department of Agriculture




U.S. Drought Monitor SePtiei2l; 200

e
LR ¥ il
PR
LA
LS
Intensity:

[ ] DO Abnormally Dry r~' Delineates dominant impacts

[ | D1 Drought - Moderate A = Agricultural (crops, pastures,
N D2 Drought - Severe grasslands) D

B D2 Drought - Extreme H = Hydrological {water)

B D4 Drought - Exceptional  (No type = Both impacts) US _ ' J _ |
The Drought Monitor focuses on broad-scale condifions. ?_ wation sl Drvagat u“; som Con o @ q
Local conditions may vary. See accompanying text summary

for farecast SIEIGMENTS. Released Thursday, September 29, 2005

http://drought.unl.edu/dm Author: Douglas Le Comte, CPC/NOAA




U.S. Drought Monitor  ©°tiei2.20%

PR
L
°0
Intensity: Orowght Impact Types:
| | DO Abnormally Dry r~' Delineates dominant impacts

[ ] D1 Drought - Moderate A = Agricultural (crops, pastures,
Il D2 Drought - Severe grasslands)

B O3 Drought - Extreme H = Hydrological {water)
B O£ Drought - Exceptional

The Drought Maonitor focuses on broad-scale condifions.

Local conditions may vary. See accompanying fext summary

for forecast stalements.
http://drought.unl.edu/dm

__,..--..H. 4 I
L—f—’:% Do N,:I;;';'I'ﬁ'% . a\

Released Thursday, October 5, 2006
Author: Rich Tinker, Climate Prediction Center, NOAA




U.S. Drought Monitor  °ct22°

Intansity; Drought Impact Types.

|| DO Abnormally Dry ~ Delineates dominant impacts
[ | D1 Drought - Moderate A = Agricultural (crops, pastures,
M D2 Drought - Severe grasslands)
I C3 Drought - Extreme H = Hydrological (water)

B C4 Drought - Exceptional

USDA 7%
The Drought Manitor focuses on broad-scale conditions. = | tisseaN Brote et Cecter
Local conditions may vary. S5ee aocompanying fext summary

for forecast statements. Released Thursday, October 4, 2007

http:/idrought.unl.edul/dm Author: Jay Lawrimore/Liz Love-Brotak, NOAA/NESDIS/NCDC



U.S. Drought Monitor SePenieis, 20

» CID1AH

20

D2A

Intensity: Drought Impact Types:

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

"] D2 Drought - Severe grasslands) j:::?

B C3 Drought - Extreme H = Hydrological (water)

B C4 Drought - Exceptional - —
USDA R AN/

The Drought Monitor focuses on broad-scale condifions. SRR 1:vvone rogre Nwgaten conter ? U

Local conditions may vary. See accompanying lext summary

for forecast stafements.

Released Thursday, October 2, 2008
http -lidro ug ht.unl.edu/dm Authors: Richard Heim/Liz Love-Brotak, NOAA/NESDIS/NCDC



U.S. Drought Monitor SePenie?, 209
T

Intensity: Drought Impact Types:

| | DO Abnormally Dry r~" Delineates dominant impacts

[ | D1 Drought - Maderate A = Agricultural (crops, pastures,

I D2 Drought - Severe grasslands) D

B C3 Drought - Extreme H = Hydrological (water)

B C4 Drought - Exceptional o, —
USDA o AW /)

The Drought Monitor focuses on broad-scale condifions. = [ o X = F u,.:

Local conditions may vary. See accompanying fext summarny

for forecast staements. Released Thursday, October 1, 2009

ht‘lp'ﬁdrﬂug ht.unl.edu/dm Author: David Miskus, JAWF/CPC/NOAA



U.S. Drought Monitor SeP*enieiz 21

intansity; Orought Impact Types:

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

| D2 Drought - Severe grasslands) D
B O3 Drought - Extreme H = Hydrological (water)
B C4 Drought - Exceptional

USDA ® &) &
: . = | :
The Drought Monitor focuses on broad-scale conditions, = e : U,-

Local conditions may vary. See accompanying fext summary o
for forecast stafements.

Released Thursday, September 30, 2010
hl‘tp lidro ug ht.unl.edu/dm Author: Richard Heim/Liz Love-Brotak, NOAA/NESDIS/NCDC



U.S. Drought Monitor  °<%:0h0"

, O

infensity Crought impact Tyvpes

DO Abnormally Dry r~' Delneates dominant impacts

r it - I
g; g uugh: fgﬂude ate S = Short-Term, typically <& manths
rougnt - severe (e.q. agriculture, grasslands)

D3 Drought - Extrame L = Lang-Term, typicaly =& months
D4 Drought - Exceptional {e.g. hydrology, ecology)

ERECL

The Drought Monitor focuses on broad-scale condifions,
{ ocal conditions may vary. See accompanying text summary
for forecast statements

http://droughtmonitor.unl.edu/

Released Thursday, October 6, 2011
Author: Rich Tinker, CPC/NCEP/NWS/NDAA



U.S. Drought Monitor 5 25"

imensity.

. DO Abnormally Dry
"] D1 Drought - Maderate
I D2 Drought - Severe
I D2 Drought - Extreme

Orought lmoact Tyoes.
r~ Delineates dominant impacts

&5 = Bhorl-Term, typically <=6 months
(e.q. agricubture, grasslands)

L = Long-Term, typically =& manths

M D4 Drought - Exceptional {e.g. hydrology, ecology) USDA. @

The Drought Monitor focuses on broad-scale conditions S o\ e

Local conditions may vary. See accompanying text summary

for forecast statements. Released Thursday, October 4, 2012

http://droughtmonitor.unl.edu/ Author: Anthony Artusa, NOAANWSNCEP/CPC




U.S. Drought Monitor  *%:%.%5"

.| DO Abnormally Dry ~ Delineates dominant impacts
i g; g:ﬂﬁm : ;ﬂ:::l:m S = Short-Term, typically <6 months
B D3 Drought - Extreme (e.9. agriculture, grasslands)

Bl D4 Drought - Exceptional -, -0 1erm. tvpically =& months

(e.g. hydrology, ecology) USDA @
The Drought Monitor focuses on broad-scale condifions. ﬁ m‘:ﬂﬁ'm.;'w.“m
Local conditions may vary. See accompanying text summary

for forecast statements.

Released Thursday, July 18, 2013
http://droughtmonitor.unl.edu/ Author: Richard Heim, NOAA/NESDIS/NCDC



U.S. Drought Monitor

Author:
Brad Rippey
UL 5. Department of Agriculture

March 4, 2014

{Released Thursday, Mar. 6, 2014)
Valid 7 a.m. EST

Drought Impact Types:

~* Delineates dominant impacts

5= Short-Term, typically less than
6 months (e_g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e_g. hydrology, ecology)

Intensity:
[] DO Abnormally Dry

[] D1 Moderate Drought
[ D2 Severe Drought

I O3 Extreme Drought
B D4 Exceptional Drought

The Drought Monitor focuses on broad-
scale conditions. Local conditions may
vary. See accompanying text sumimary for
forecast statements.

USDA {9

i ) -
? e . ., I L ;
- Hosiasal Y DsugheMlipriontener g _—

http://droughtmonitor.unl.edu/




Me thought the dustbowl days
| were over,

Photo by Lyric Lucero
Manzanola, CO
June 2013



'__ Highlights of the 2013 Water Year 1]
In Colorado

) 7 -. %I'*RF I. <
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-- Summer rains — even some I'aiﬁ Iﬂ o>t COolor

A

-- Floods of Sept 20 3 |
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CoAgMet Temperatures
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Snow Water Equivalent {inches)

35

Sout

h Platte River Basin Time Series Snowpack Summary
Based on Provisional SNOTEL data as of Sep 30, 2013
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Snow Water Equivalent {inches)

Arkansas River Basin Time Series Snowpack Summary

Based on Provisional SNOTEL data as of Sep 30, 2013 0 N % C S

1 Current as Pct of Normal: 0% E’:;‘;LLE&TEE&CE
Current as Pct of Avg: 400%
Current as Pct of Last [Year: N/A
Current as Pct of Peals 1%

12 Mormal as Pct of Peak! 0%
Current Peak as Pct of Avg Peak:[73%
Current Peak Date: Apr 27
Average Peak Date: Apr 10 The SOUthern
Current Meltout Date: Jun 14 -

o mountains

iy 4 :
Water didn’t benefit
B Year —— | from the late
2013 season
A\ storms.
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Snow Water Equivalent(in)
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Colorado Basin River Forecast Center

- Colorado River Basin

Upper Colorado Mainstem Group

Created 06/11.14:11 GMT

- peaked at 93% of the

NOAACBRFC, 2013
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Colorado Basin River Forecast Center

30 San Juan Basin Group | | 149
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Streamflow Is concentrated into just a few

weeks each year when the snow melts

So it shouldn’t be surprising why reservoirs are

so important for our socio-economic well being
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Poudre River at the Canyon Mouth Mean and WY 2010 Discharge (cfs)
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Cache La Poudre at Canyon Mouth Near Fort Collins

——2013 WY Discharge
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Some Colorado March 2013 Precipitation

beneficial as Percentage of Normal
storms hit

mar13_pn_CO




Total Precipitation Anomaly: March 2013

% of Average Precipitation

Bl [0 Jlw-m
B -0 [ J7o-00 [ 170-200
B -20 [ Jso-110 [ 200-300
B 20-30 [ ] 110-130 [ 300- 400
[0 30-50 7] 130- 150 [ - <00

-

Period ending 31 Mar 2013
Base period: 1981-2010
(Map created 21 Nov 2013)

Copyright (e) 2013, PRISM Climate Group, Oregon State University




: Colorado April 2013 Precipitation as Percentage of Normal
April the Pri pHat g

mountains
finally
started
getting
storms




Total Precipitation Anomaly: April 2013

% of Average Precipitation

Bl [ |s0-o [ 1s0-170
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Period ending 30 Apr 2013
Base period: 1981-2010
(Map created 21 Nov 2013)

Copyright (e) 2013, PRISM Climate Group, Oregon State University




Early May Colorado May 2013 Precipitation

broug ht as Percentage of Normal

more may13_pn_CO
storms
the
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Total Precipitation Anomaly: May 2013

% of Average Precipitation
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Period ending 31 May 2013
Base period: 1981-2010
(Map created 21 Nov 2013)

Copyright (e) 2013, PRISM Climate Group, Oregon State University




Fort Collins Water Year Daily Precipitation Accumulation
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June brought another round of hot and dry weather

for much of the state, while SE Colorado received
some beneficial rains.

jun13_pn_co
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Total Precipitation Anomaly: June 2013

% of Average Precipitation
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Period ending 30 Jun 2013
Base period: 1981-2010
(Map created 10 Jan 2014)

Copyright (e) 2014, PRISM Climate Group, Oregon State University




Colorado July 2013 Precipitation as a Percentage of Normal

July the monsoon started! juy13_pn_co
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Total Precipitation Anomaly: July 2013
Period ending 31 Jul 2013
Base period: 1981-2010
(Map created 21 Nov 2013)
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[ ]s0-70

B -0 [ J7o-00 [ 170-200
B -20 [ Jso-110 [ 200-300
B 20-30 [ ] 110-130 [ 300- 400

I 150-170

I 30-s0 [ 130-150 [ = 400
" g Copyright (e) 2013, PRISM Climate Group, Oregon State University




And Colorado August 2013 Precipitation
n as Percentage of Normal
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Total Precipitation Anomaly: August 2013

% of Average Precipitation
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Period ending 31 Aug 2013
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(Map created 21 Nov 2013)

Copyright (e) 2013, PRISM Climate Group, Oregon State University
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Colorado September 2013 Precipitation as Percentage of Normal

Over 1,000% of Sep precip
September 13
% of Normal




Total Precipitation Anomaly: September 2013

Period ending 30 Sep 2013
Base period: 1981-2010
(Map created 21 Nov 2013)

% of Average Precipitation
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Let’s Look Closer at the September floods!

Photo Credit: Henry Reqges
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Rains came first to the W Slope
Sept. 7-8 and spilled over to the

Front Range oN the 9tn
‘g't

(A

m————

&

} II\ ' r.ﬂ__.,':'—' .-

»

'\ \
\111!111“"””"
Credit:

rFaAaAdAryIAralhAarlsAaAal A



After the Sept 9 T-storms, low stratus
upslope developed along the Front Range

We call 1t
“Upslope”

Credit: Henry
Reges




By Sept 11, 2013 ingredients for
very heavy rains were In place

'Boulder
llo
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Hourly Accumulated Precipitation 9/8/13-9/17/13

——Greeley04 CoAgMet 4,683




Hourly Accumulated Precipitation 9/8/13-9/17/13

= = Fort Collins West CoAgMet (in) 5,120’

Greeley04 CoAgMet 4,683’
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Hourly Accumulated Precipitation 9/8/13-9/17/13

= = Fort Collins West CoAgMet (in) 5,120'

Denver City Park 5307' Greeley04 CoAgMet 4,683’
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Hourly Accumulated Precipitation 9/8/13-9/17/13

Fort Carson RAWS 6,700’ Denver City Park 5307'

— — Fort Collins West CoAgMet (in) 5,120 Greeley04 CoAgMet 4,683’
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Hourly Accumulated Precipitation 9/8/13-9/17/13

Estes Park RAWS 7,820' Fort Carson RAWS 6,700
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Hourly Accumulated Precipitation 9/8/13-9/17/13

------- Sugarloaf (Boulder) RAWS 6,733’ Estes Park RAWS 7,820'

Fort Carson RAWS 6,700’ Denver City Park 5307’
— — Fort Collins West CoAgMet (in) 5,120 Greeley04 CoAgMet 4,683’
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Hourly Accumulated Precipitation 9/8/13-9/17/13

- SBC @ South Boulder Road 5350' Sugarloaf (Boulder) RAWS 6,733'
Estes Park RAWS 7,820 Fort Carson RAWS 6,700’
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Map created with the Storm Precipitation Analysis System (SPAS) through a collaborative effort by Applied Weather Associates, LLC, MetStat, Inc. and the Colorado Climate Center.
Radar data supplied by Weather Decision Technologies, Inc.




This storm Is
likely one of
the 3-5
largest
rain/flood

events in
Colorado’s
measured




Top Total By County
Stations Exceeding 10" of Rain
Sep-13
CO-BO-30 | Boulder1.9SE 19.18
CO-LR-225 | Drake 3.0NNE 16.65
CO-AD-127 | Aurora4.2 NNW 16.63
CO-AR-270 | Aurora 0.7 WSW 16.39
CO-DN-183 | Denver5.1ENE 13.49
CO-EP-175 Manitou Springs 1.2 ESE 12.84
CO-JF-365 | Golden 2.1SW 12.64
CO-WE-203 | Longmont 8.2 ESE 11.57
CO-CC-7 ldaho Springs 4.7 SSE 10.34

These day are preliminary — use only for
general assessment



New Colorado one-day
rainfall record set 12
Sep 2013

e Fort Carson Rod and Gun observing
station

-- 11.85” calendar day total

-- 12.46” for 24-hour period ending
O AM Sep 13, 2013



For some of us this was a catastrophic life-changing
event, but for most of us it was relief from drought

U.S. Drought Monitor October 2, 2012

(Rel d Thursday, Oct. 4, 2012)
CONUS Va7 am ST

Author:

Intensity Anthony Artusa
D0 Abnomally Dry MNOAANWSMNCER/CPC
D1 W oderate Drought
D2 Severe Drought The Drought Monitor focuses on broad-scale USDA \.‘T\t&] 1 A
[ [T T — conditions. Local conditions may vary. See A =N W

accompanying text summary for forecast . N
I o:cexceptional Drought  statements. http://droughtmonitor.unl.edu/



Intensity:

D0 Abnomally Dy
D1 M cderate Drought

D2 Severs Drought

- D3 Extreme D rought

U.S. Drought Monitor

CONUS

The Drought Monitor focuses on broad-scale

conditions. Local conditions may vary. See
accompanying text summary for forecast

- D4 Exceptional Drought  sfafements.

October 1, 2013

(Released Thursday, Oct. 3, 2013)
Valid 7 a.m. EDT

Status at end of 2013 Water Year

Author:
David Miskus
NOAAMNWSINCER/CPC

USDA 1 F
i \

SN

http://droughtmonitor.unl.edu/
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Water loss to evapotranspiration was much

extreme year of 2012




for Years 1997- 2013

Colorado Statewide Reservoir Levels on October 1st
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eSeptember 2013
Colorado Floods
Rainfall Report

Coming Soon



2013 In Historical Perspective




Water Year Precipitation (inches)
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Statewide Water Year Precipitation

Water Year 2013 is 47t wettest year on record (Period of Record 1895-2013)
0.3 inches above 1901-2000 average
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36t Coldest Winter (1895-2013)

1.4 degrees below average
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42nd Coldest Spring (1895-2013)
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Colorado, Temperature, June-August

TN - 200000
Avg: 64.8°F == Temperature

Summer 2013 was 11t Warmest Summer (1895-2013)

1 2.5 degrees above average
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Colorado Mean Autumn (SON) Temperatures

Colorado, Temperature, September-November

141~
Ave: 46,2

Fall 2013 was 39" Warmest Autumn (1895-2013)
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Statewide Water Year Average Temperature

Water Year 2013 is 3374 warmest year on record (Period of Record 1895-2013)
0.8 degrees above 1901-2000 average

1890

(Tp]
(o)}
©0
i

A RREE RN RN RN RN R RN RN RN RN RN RN RN RN NN NN NN N NN NN RN NN NEE RN
o n O n O nNn O n O N o N o N O N o n o wn o In o wun o

I 4 N N o on < S DN W W INTSO0 0 0 OO ©O d d
a OO O 0O O O O O O O O
T o A A A A = A & &N N N &

o O
a O A O OO O O
L s T o B |

19
19
19
19




Water Year Precipitation (inches)
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Fort Collins, CO Water Year Precipitation

N
VAT A

[

n O n O Nn O Nn O n o N O Nn o Nn o N O Nn o N o un o wn o
C O w1 "I &N &N o0 N < < 1D n W W N~ 0 0 O O © © «d «d
A OO 0O 000y b O O ©O O O
Lo I o B B IR e R IR R O o A o\ I Y A o I o

1890
189

a o OO OO O O O
Lo B o B B B o R o B

19
19
19
19




Water Year Precipitation (inches)
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Rocky Ford, CO Water Year Precipitation
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Snowcover and Temperature In

SLV

Tenperature for CTRE1 {82-11-2813 - 82-12-2814}
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Temperature (F)

120

Denver Stapleton Daily Max/Min Temperatures and
Normals

=== Max Temperature = Max Normal Temp == Min Temperature
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Departure from Normal Temperature (F)
2/1/2014 = 2/11/2014

Cenerated 2712 /2014 at HFECC using provisional dota. Reqgicnal Climate Centers



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

Current Snow Water
Equivalent {SWE)
Basin-wide Percent
of 1981-2010 Median
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South Platte River Basin Time Series Snowpack Summary
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Based on Provisional SNOTEL data as of Mar 04, 2014 |\ | Q (‘ (
RN,
Current as Pct of Normal: 147% Natural Resources
Current ag Pct of Avgl 143% Conseqvation Service
Current as Pct of Last Year: 211%
Current_a - A0ELL
Mormal as Pct of Peak: 71%
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Arkansas River Basin Time Series Snowpack Summary

Based on Provisional SNOTEL data as of Mar 04, 2014 |\ | Q (‘ (
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Current as Pct of Normal: 108% Naturgl Resources
Current ag Pct of Avgl 108% Conseqvation Service
12 Current as Pct of Last Year: 165%
Current as Pct of Peak: 87%
Mormal as Pct of Peak: 81%
Pct of Mormal Meeded to Reach Feak: 69%
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Snow Water Equivalent (inches)

Upper Colorado River Basin Time Series Snowpack Summary

Based on Provisional SNOTEL data as of Mar 04, 2014 |\ | Q (‘ (
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Current ag Pct of Mormal: 131% Nmur_-ﬂlﬂe_scurr.es_
Current ag Pct of Avg] 124% Consemvation Service

Current ag Pct of Last Year: 173%
a5 Current_as Pet of Peglk: 106%
Mormal as Pct of Peak: 80%
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San Miguel, Dolores, Animas and San Juan River Basins Time Series Snowpack Summary

Based on Provisional SNOTEL data as of Mar 04, 2014 |\ | Q (‘ (
25
\Q’ RN W,
Current as Pct of Normal: 95% Naturgl Resources
Current as Pct of Avg] 92% Conseqvation Service
Current ag Pct of Last Year: 121%
Current ag Pct of Peak: 81%
0 Mormal as Pet of Peak: 85%
Pct of Mormal Meeded to Reach Feak: 126%
. Mormal Peak Date: Apr 06
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Upper Rio Grande Basin Time Series Snowpack Summary
Based on Provisional SNOTEL data as of Mar 04, 2014
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Division 1 — Grand Lake 1NW

Grand Lake 1 NW
2014 Water Year
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AS best we are able, we
also try to help decision
makers look ahead.
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JUNE, JULY, AUGUST
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Temperature Precipitation
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WITH THE SNOW WE
CURRENTLY HAVE ON THE
GROUND HERE AND IN
THE MOUNTAINS, AND
THE UNCERTAIN SPRING
FORECAST, IT LOOKS LIKE
OUR WATER SUPPLY WILL
BE OK FOR THIS YEAR.



NO GUARANTEES AFTER



Weekly Climate Updates
Avalilable Upper Colorado
Regional Drought Early Warning

Colorado River near COMT State Line
Percentile
100% of Normal

as Percentage of Normal
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Green River dt Green River, UT
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San Juan River n&nr dluff, UT
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If you’re tired of getting
SO few e-mails and would
- each Week
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Are we seeing any long term
changes here in Colorado?




Ve o Iqserved SO

F--l‘_ 5 _.'I-_I

g€ "Wé”
ind )



- o107
- 2007
- v00T
- 1007
- 8661
- G661
- 7661
- 6861
- 9861
- €861
- 0861
- 1161
“vL6T
“ 1461
- 8961
- 5961
- 7961
- 6561
- 96T
- €561
- 0S6T
- LveT
- 6T
- TY6T
- 8e6T
- Ge6T
- 76T
- 6761
- 9761
- €761
- 0z6T
- LT6T
- 16T
S 1161
- 8061
- S06T
- 2061
- 6681

v

W

e

Winter Min

=

Winter Max

S~ N AN AL

Summer Min

r/\m,\[\m\/\/\,\ AMA N /\/\/\/\A AR

RN R AMVATA

Summer Max
-

Grand Junction Seasonal Maximum and Minimum Temperatures (1899-2012)

v

A LA /\AF/\MvM

rg

100
90 -
80
70
60
50
40
30
20
10

0

(1) aamesadwa)




Some trends are more attention grabbing

Grand Lake INW Minimum Winter Temperature

December - February
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Winter Temperature
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Atmospheric CO, at Mauna Loa Observatory

Scripps Institution of Oceanography
NOAA Earth System Research Laboratory

March 2013
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And whatever comes next
is sure to be “very interesting”
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From the best available
8[ scientific understanding,
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warming is likely to
continue and accelerate.
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Projections: Temperature near Steamboat
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Projected annual temperatures, 1950-2100 for

northern Colorado, including Denver
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http://gdo-dcp.ucllnl.org/
http://www.cefa.dri.edu/Westmap/

The future will unfold and we
can observer It together

Climate Trends Home | Colorado Climate Center | CIRA | Atmospheric Science

Colorado Climate Center » Climate Trends » Home

Welcome to the Colorado Climate Trends Website

Search by Google

Station Map | Station Info | Data Access | Links + Besources | About

Climate Trends of Colorado

Welcamel The climate of Colorado is a valued natural resource affecting our
lives and livelihoods. By nature, climate is variable. Mo two years are ever
exactly alike. Instrurmental observations of our climate dating back to the late
1800z give a sense of our average climate, typical variations, extremes and

click here). Tracking temperatures and precipitation thraugh history reveal
seasonal patterns, cold and warm periods, and episodes of drought and
abundant water.

Today there is great interest in climate change. If our state is warming, these
data will show it. This Website lets you view, graph and download historic
temperature and precipitation data for selected weather stations in Colorada
having the longest and most consistent historical data. Historic consistency is
critical for accurately assessing climate trends. There have been hundreds of
weather stations operated in Colorado since the 1880s, but wery few have data
that are complete and consistent. Even the best stations selected for this site
are imperfect.

For each station shown here, a description of the history of the station is
provided so that data users will know what factors may have affected the long-term time series. To learn more

http://climatetrends.colostate.edu

long-term trends. (For a description of historic weather abservations in Colorado,

Mational Weather Service Co-op F"rogram

YWeather observations AwVATy,
in Calorado using

-
T

thermometers and rain :
-

gauges date back to
the late 1800s. Some of &,
the earliest weather * .
stations were
established in the
largest cities during the 1870s by the U.S. Signal
Service. Inthe 18805 Colorado formed a "State Weather
Senice” and began setting up more basic weather
stations in smaller towns and rural areas. By 1820, the
first nationwide civilian weather service was farmed within
the .5, Department of Agriculture. State netwarks, such
as Colorado's were combined to form a single nationwide
volunteer weather observing network This same netwark
continues today managed by the Mational WWeather
Senice. YWhat began as a few dozen stations in the
1880= grew ta over 200 in the 1940z and 50s and

rrontinnas tadaw

National Weather Service
Cooperative Observer Program



e The future of Colorado rainfall
and snowrfall Is very uncertain!
-- maybe wetter, maybe drier,
maybe more extreme (and It’s
already wildly variable)



So . . My guestion is
“Do you have a rain
gauge?”




1ttp://www.cocorahs.or .


http://www.cocorahs.org/

CoCoRaHS (Community Collaborative
Rain, Hail and Snow) — A simple but
effective way to help scientists track

our climate




Mapping our water as it lands:
-The Value of Volunteers with

Daily Precipitation (inches x.xx), for the 24 hour period ending ~7:00 am
Trace 0.01-045 0.45-000 0.09-226 227 -542 549-2.14 2.15-0.05
USA 9/13/2013 I S N D N D

Rainfall for 24-hours ending
7 AM 13 September 2013




Map Type Map Location Date Colors

Precipitation *  MNational hd 8/12/1998 % | Standard - Get Map

Daily Precipitation (inches x.xx), for the 24 hour period ending ~7:00 am
USA 9/12/1998 Trace 0.01-0.02 0.04-0.06 007 -016 0.17 - 0.32 0.58 - 0.6




Map Type Map Location Date Colors

Precipitation = National - 8/12/19599 % | Standard - Get Map

Daily Precipitation (inches xX.xx), for the 24 hour period ending ~7:00 am
USA 9/12/1999 Trace 0.01-002 0.04-0.06 0.07 -0.14 0.15-0.32 0.51 - 0.55




Map Type Map Location Date Colors

Precipitation *  Mational - a/12/2000 *| Standard - | Get Map

Daily Precipitation (inches x.xx), forthe 24 hour period ending ~7:00 am
Trace 0.01-0.02 0.02-004 0.05-040 0.11-0.24
USA 9/12/2000 g 5 B |

0.27 - 0.40
|




Map Type Map Location Date Colors

Precipitation *  Mational A 9/12/2001 > | Standard - Get Map

Daily Precipitation (inches x.xx), for the 24 hour period ending ~7:00 am
USA 911272001 Trace 0.01-0.01 0.02-0.02 0.02-005 0.06-0.12 0.19 - 0.21




Map Type Map Location Date Colors

Precipitation -  Mational - 8/lz/z2002 % Standard - | Get Map

Daily Precipitation (inches x.xx), for the 24 hour period ending ~7:00 am
Trace 0.01-0.07 0.08-0.14 0.15-0.34 035 - 0.80
USA 9/12/2002 ¢ 3 B |

1.21-1.32
]




Map Type Map Location Date Colors

Frecipitation *  National - 8/12/2003 5| Standard - Get Map

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

Trace 0.04-002 0.04-008 007 -015 016 -0.36 0.55 - 0.61
USA 9/12/2003 I I S S I




Date Colors

Map Type Map Location

Precipitation +  Mational hd 9/12/2004 ==

Standard » | Get Map

Daily Precipitation (inches x.xx), forthe 24 hour period ending ~7:00 am
Trace 0.01-0.02 0.04-006 007 - 046 0.17 - 0.40
USA 9/12/2004 g 5 B |

0.61 - 0.62
|




Map Type Map Location Date Colors

Precipitation *  Mational h 5/12/2005 % | Standard - | Get Map

Daily Precipitation (inches x.xx), forthe 24 hour period ending ~7:00 am
USA 9/12/2005

Trace 0.01-0.08 0.09-046 047 -0.490 0.41-0.95
I D DN DN B

1.43 - 1.52
|




Map Type Map Location

Date

Colors

Precipitation +  Mational hd

9/12/2006

S
w

Standard - Get Map

Daily Precipitation (inches x.xx), forthe 24 hour period ending ~7:00 am
USA 9/12/2006

Trace 0.01-018 019-0326 027 -0890 0.91-216 247 - 229 326350
I D B D DN D




Map Type Map Location Date Colors

Precipitation *  MNational h 9/12/2007 =| Standard - Get Map

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

Trace 001 -018 049-036 037 -092 093 -222 222-333 3.34-3.70
USA 9/12/2007 I I S S B S




Map Type Map Location Date Colors

Precipitation ~  Mational - gf1z/2008 % | Standard -

Daily Precipitation (inches x.xx), forthe 24 hour period ending ~7:00 am
Trace 0.01-0.41 042 - 082 0.82-2.08 205-402 402-7.32 7.20.221
USA 9/12/2008 I D D D N D




Map Type Map Location Date Colors

Precipitation ~  Mational - 9/12/2009 % | Standard -

Daily Precipitation (inches x.xx), forthe 24 hour period ending ~7:00 am
Trace 001 -072 0F2-144 1.45-250 360-861 262 - 12911292 - 1433
USA 9/12/2009 I S N B N S




Map Type Map Location Date Colors

Precipitation *  National v 8/12/2010 ~ | Standard -

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

Trace 001 -030 0.3231-060 061-1.50 1.51-3.59 360-535 539 -502
USA 9/12/2010 - 7 - r- " r 1




Map Type Map Location Date Colors
Precipitation ~  MNational ¥ | No State Selected v| |9f12f2{:11 @| Standard - Get Map

Daily Precipitation (inches x.xx), forthe 24 hour period ending ~7:00 am
00 Trace 001 -0418 019-036 037 -099 092 -219 2.20-2.29 3.30- 367
USA 9/12/2011 D I S S B N S I




Map Type Map Location Date Colors
Precipitation ~  MNational ¥ | No State Selected v| |9f12f2{:12 @| Standard - Get Map

Daily Precipitation (inches x.xx), forthe 24 hour period ending ~7:00 am
00 Trace 001-0.30 0.31-060 061-41.50 151-23680 261-5490 541 -6.00
USA 9/12/2012 T I S S B N e




Map Type Map Location Date Colors
Precipitation ~  MNational ¥ | No State Selected v| |9f12f2{:13 @| Standard - Get Map

Daily Precipitation (inches x.xx), forthe 24 hour period ending ~7:00 am
00 Trace 001 -050 054-1.00 104-249 260-5097 502 -205 306 -9.03
USA 9/12/2013 D I S N B N S I




Join Usl Tell others!
We need rural observers

http://www.cocorahs.org




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: It’s a great place
but we have to be ready for
anything




Colorado Climate Center

Data and Power Point Presentations
available for downloading

— Click on “Presentations”

Coloraco PRINY COLORADO
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