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Some topics we’ll cover

What does a State Climatologist do?
Climate vs. Weather

Some highlights of our Colorado climate
The Water Year and why we use It
Seasonality and variability

Detecting Climate trends — not so easy

— Temperature varies some, precipitation varies
a lot

CoCoRaHS — A hobby out of control ©



First, Some Definitions...

 Meteorology - a science that deals with the
atmosphere and its phenomena and
especially with weather and weather
forecasting

 Weather - the state of the atmosphere with
respect to heat or cold, wetness or dryness,
calm or storm, clearness or cloudiness

e Climate - the statistical collection of weather
conditions at a place over a period of years



Weather vs. Climate

[1Weather

O Condition of the atmosphere at any particular time and place,
day-to-day state of the atmosphere

[1Climate

O Accumulation of daily and seasonal weather events over a long
period of time (weeks, months, years and longer)

O Includes weather and weather extremes (heat waves, cold
spells)

O Long-term averages of weather variables (e.g., temperature,
precipitation amount and type, air pressure, humidity, cloudiness,
sunshine, wind speed and direction), departures of weather
variables from normals (more about normals later!)




Weather vs. Climate

Type of clothing we wear [ Type of clothing we buy
today and keep

Windows open or closed 1 Housing: straw hut vs.

today? This week? brick house
If a crop will reach L1 Crop selection (timing

_ _ and species): Mangoes
maturity: hail can destroy are not a good crop in

a crop in a day! Oklahoma
Warm and rainy for a [1Warm and wet for MANY
day: raincoat years: rainforest

What weather determines

What climate determines



In other words -- Climate Is
what you expect, but the
weather Is what you get.



So ..... Whatdoes a
State Climatologist do?

Nolan Doesken
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We are - - -

Data gathers

Historians and archivists
Climate monitors and analysts
Research scientists
Interdisciplinary collaborators
Teachers and advisors
Climate interpreters

Writers and public speakers



The Colorado Climate Center was established
by the state in 1973, through the Colorado
State University Agricultural Experiment
Station, to provide information and expertise
on Colorado’s complex climate. Through its
threefold program of Climate Monitoring
(data acquisition, analysis, and archiving),
Climate Research and Climate Services,
the Center Is responding to many climate
related questions and problems affecting the
state today.



Let’'s Talk a bit about what | know
the most about —

Colorado’s Climate
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The Result?
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Generous sunshine and low
humidity, I.e. people like it here

Solar Radiation for FTCE1 {(B1-81-2886 - 12-31-2006)
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http://ccc.atmos.colostate.edu/~hail/cool/art/images/leaves1-5-24-2002_jpg.jpg�

Large diurnal temperature
ranges and rap|d changes
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Year to Year Variations in Climate are Expected

Actual Temperature

Average Temperature
50 Statewide Mean Annual Temperature - 50
49 - -44
Annuaj 1901 - 2000 Average = 44.87 degF

48 Annual; 1895 - 2007 Trgnd = 0.16 degF / Decade AR
2 474 -47 @
£ 28 {\ M\ A [b\‘ -
o 4]
L 45 ﬁ ﬁ h 45 WL
S 44 -44 =
on o
a 43 1 - 43 8

42 - 42

41 1 - 41

40 - 40

| | | | | | | | |
1800 1910 1920 1920 1440 18ED 1960 1970 1980 1990 2000
Year



Frequent but highly variable
precipitation
(for every “upslope,”
there’s a “downslop
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Daily Precipitation (inches x.xx), forthe 24 hour period ending ~7:00 am
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Where we fit in the national picture

Precipitation: Annual Climatology (1971-2000)
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Highly seasonal precipitation patterns with

considerable geographic diversity in “seasonality”

Precipitation (inches)
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Water Year Average Precipitation for Selected Stations
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Precipitation (inches)
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Lots of Snow,
sometimes and some places




National Annual Average Snowfall
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http://ccc.atmos.colostate.edu/~hail/cool/blizzard2003/images/BO57_snow_measurement_jpg.jpg�

Large Year-to-Year
Variations in Precipitation
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Precipitation Amount (in)

Fort Collins Total Annual Precipitation
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Drought Visits Our Area Regularly
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Floods are regular visitors too --
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Of all the many elements of our
climate here in Colorado, day In
and day out the most asked
for and needed Iinformation Is
precipitation and the
relationship between climate
and water resources



The Water Year

 What Is it and why do we use Iit?
e October 1 through Sept 30

« Corresponds to the water storage — water
usage cycle that we live out and
experience each year.



Water Year — the snow accumulation, snow

melt, runoff annual cycle

JOE WRIGHT SMOTEL for Water Year 2010

¥k Provizional Data. Subject to Change #3%
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Discharge (cfs)

4500

Every Year Is Different!

Poudre River Discharge (cfs) at the Canyon Mouth
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Highly seasonal precipitation patterns with

considerable geographic diversity in “seasonality”

Precipitation (inches)
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Water Year Average Precipitation for Selected Stations
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Accumulated Precipitation (inches)
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Grand Lake 1 NW
2010 Water Year
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Variabllity -- -- -- the nature
of Climate

and the “Challenge” for
detecting and documenting
trends and changes



Temperature -- relatively well
behaved — summers always
warmer than winters, etc —
easler to observer variations over
time

Precipitation, much more variable —
trend much more difficult to
determine in a modest number of
years



Temperature (deg Fahrenheit)

Temperatures are different, but annual
cycles are similar

Average Monthly Temperature (9171-2000) for Selected Station
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Temperature (F)

Denver, CO Jan 1, 2009 - August 29, 2010
Mean and Actual Daily Temperature
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Temperature F

100

Grand Junction Jan 1, 2009 - August 29, 2010
Mean and Actual Daily Temperature
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When significant temperature trends
begin, we will be able to detect them

Colorado Statewide Summer Temperatures
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Precipitation and Snowpack — a
whole ‘nother animal



Colorado Statewide April 1 Snowpack




Universtiy Camp, CO (Elevation 10,300") April 1 SWE (in) 1939 - 2010
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Precipitation Amount (in)

Fort Collins Total Annual Precipitation
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Precipitation Amount (in)

Grand Lake 1NW Total Annual Precipitation
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INCNes

Colorado Statewide Water Year Precipitation
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Average Precipitation

23 - 23
99 - 22
21 4 . ) 21
20 - . . . ! . ! o0
194 S I A | - [ 19
1.4 LT ' . N v 18
17 - U R tilt . R I -17
16 | mrme® "L WITE L L = '_.-_-—15
15" ! ] . “ e TeR15
#« = w'le o » " " 1

144 |} OV T Y | 14
134 | ) dUl e / : |13
12 - . : 12
11 - ! . - 11
10 - 10

9 - Lo

g - o

|

| | | | | |
1000 1910 1920 1930 1940 108D
Yaar

1860

T T T T
1870 1880 1980 2000 2010

Inches



Inches

Florida Annual Precipitation

Actual Precipitation
Average Precipitation
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Incnes

California Annual Precipitation

Actual Precipitation
Average Precipitation
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“CoCoRaHS is a national made up of

grassroots, non-profit, volunteers of all
community-based, — backgrounds and ages . ..
high-density e

precipitation network

... who take daily measurements of
“just precipitation” right in their own backyards”




Once trained, our
volunteers collect data
using low-cost
measurement tools . . .

e Aluminum foil-wrapped
4-inch diameter Styrofoam hail pads
high capacity rain gauges

Things to
know about...

TRAINING SLIDE-SHOW



and report their daily observations on our

Interactive Web site:

My Data Entry : Daily Precipitation Report Form

Precipitation Report Form
Station Number : CO-LR-610

Station Name : Fort Collins 3.5 SW

* Denotes Required Field

<] *Observation Date @

[1:00 | am (%] “Observation Time @
— “Total Rain and Melted Snow in gauge in inches to the
" nearest hundredth @

Report was taken at registered location?

®Yes _ No

Observation Notes: [This will be available to the |:-u:nlin:,:-I®

It has been so dry, that the cows are now giving
powdered milk. Thank CGod for today's rainl!

New Snow

£-2 | Depth of new snow in inches to the nearest tenth @

Melted value from core to the nearest hundredth Q

Total Snow on Ground

Depth of total snow in inches to the nearest half inch @

Melted value from core to the nearest hundredth Q@

wWww.cocorahs.org

ComMmMunNiTY CoLLAaBORATIVE Rain, HaiL & Snow NETWORK

“Because every drop counts”

Home | States | View Data | Maps My Data | My Account | Admin | Logout

Welcome to CoCoRaHS! s

g tog to measure p pil

Has your community

I NI I’l‘\ CIE I) BY DROUGHT?

Tell us by submitting a "CoCoRaHS Drought Impact Report™

* Join Cocorahs
® Contact Us

Dally Precipitation
(inches x.x)

® Donate

usa
Resources 511472010

* FAQ [ Help

= Education

& Training Slide-Shows
& Drought Impscls

o g @+
M g
i ]
]

o
£

* \olunteer Coordinators

® Hail Pad
Distribution/Drop-off

* Help Needed

® Printable Forms

® Tha Catch

* Message of the Day
= Data Analvsis

| EEF

across the nation.”

o

Join CoCoRaHS
<. Ciick Here

DONATE

CUCK HERE TG GIVE
TO COCORAMHS

SLIDE-SHOWS

Things to
know about...




Daily Precipitation (inches X.xx), for the 24 hour period ending ~7:00 am
Davidson Cuunty, Tennessee 1/27/2009 Trace 0.01-0.05 0.06.0.10 0.11-0.26 0.27-0.63 054-0.95 096-1.07

Volunteer’s observations are

immediately available in map
and table form for the public
to view.

Jo

j07 Davidson

103

pan

L CaIIy e New [Total
b . == Station Name Pracl Snow Snow County
b LRI Ins In In

pos 1/19/2009 | 7:00 AM  RI-PR-10 Woonsocket 0.3 W 100 115 NA Providence
|  1/19/2009 7:00AM RI-PR-7 | Cranston 1.9E 084 70 95 RI Providence -

g2 1/19/2009 | 8:00 AM  RI-PR-13 Pawtucket 1.4 NE 0.83 87 130 Rl Providence =~

1/19/2009 7:00 AM RI-PR-11 Providence 3.0 ENE  0.82 9.0 120 Rl Providence -

= T (i) £, L e e e o PR FIFF R D AT 1/19/2009 8:00 AM RI-WS-8 Saunderstown 22NW 0.73 6.0 |[NA Rl |Washington =
tded —— — 1/19/2009 | 8:30 AM RI-KN-2 | East Greenwich 2.3 ESE 067 55 95 Rl Kent A
1/19/2009 | 700 AM  RI-NW-3 | Jamestown 26 NNW 062 54 11.0 Rl  Newport N

1/19/2009 7:00AM RI-WS-7 NorthKingstown 3N 059 50 90 RI Washington -

1/19/2009 8:30 AM RI-KN-1 Coventry Center 054 86 100 Rl Kent A

1/19/2009 7:00 AM | RI-WS-6 | Narragansett Pier 0.5N 049 42 7.5 Rl Washington =
1/18/2009 8:00 AM | RI-WS-9 Charlestown 39 NNW 046 62 9.0 Rl Washington

1/19/2009 9:00 AM  RI-WS-1 | Hope Valley 3.7 S 034 39 NA Rl |Washington -~
1/19/2009 9:30 AM | RI-WS-5 | Kingston 0.5 NW 031 34 80 RI |Washington
1/19/2009  11:59 PM  RI-PR-14  Woonsocket 1.3 ESE 013 20 [12.0 Rl |Providence =
1/19/2009 7:00 AM | RI-NW-4 | Middletown 1.1 SW NA 3.0 7.0 RI |Newport o

i
4 Nationally




WHY COCORAHS ??

Precipitation is important Data sources are few and
and highly variable rain gauges are far apart

Precipitation (in.)
i Oo-6-08 M2z Me-2
W«1  [os-12 Dzs-32 Wa-1e
Mo.1-02 [11.2-16 [@3.2-4.0 @ 12-16
[Mo.2-04 [J16-20 @4+ D120
Mo.4-06 M20-24 @5 20+

PRISM: used by permission

g .
Copyright (e) 2007, PRISM Group, Oregon State University
htepyiwww.oes.oregonstate edu/prism — Map ereated Feb 09 2007
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precipitation data . . .

Daily Precipitation {inches x.xx), for the 24 hour period ending ~7:00 am
0.0 Trage 0.01-0.38 0.33-0.77 077-1.15 1.15-1.53 1.53-1.92 1.92-2.30
| I N E——

Albuquerque, New Mexico 8/1/2006

Time Station Name County View|

- ki —_—
A"‘bu q ue rq ue : N M i, 81y € g? 2142007 7:00 AM | MD-GR-1 | Mc Henry 4.0 SSE

6.7 125 |MD |Garrett 5
42 40 MD |Montgomery

2{14/2007 11:58 PM | MD-MG-8 | Gaithersburg 2 WhY

O, s ALAMED B, LAMED, g
i ooy ,ht:["ﬂ AMERARID S AEDs vy D552 3142007 10.00 AM|MD-CR7 | Westminster 1.0V 210 [55 55 |MD |Caral )
) E Rty D6 E 2 N é 20142007 | 7:40 AM | MD-MG-1 | Montgomery Village 1.3 SSW 205 41 30  MD |Montgomery %
%% : & e g g z ISEQ.0EL NORTE v E 21472007 544 AM | MDWH-1 | Wiliamsport 2.8 ENE 192 [26 50 |MD |[washington &
T s £ T z #2/14/2007 715 AM | MD-CR-3 | Mount Airy 0.2 SE 180 [51 50 |MD [Carrall .
) SN ANTONID DR = : LCRA aneytawn ! arrol .
2 ok Z e 211442007 700 AM | MD-CR-6 | T 32NE 183 [50 |NA |MD [Carral
A =0 PRS2 3 e = psa 211442007 | 7:00 AW | MD-HW-2 | Sykesville 17 SSE 176 50 50 |MD |Howard .
B g 4 iy, & : -HW-12 | Sykesville owar )
5 27 y & “,, & 211442007 | 7:00 AW | MD-HW-12 | Sykesville 2.6 SE 161 [00 NA |MD |Howard
P78 g7/ mops 1157 & & ARDERY Ry e o @ 9-2014/2007 800 AM | MD-MG-3 | Potomac 0.8 NN 154 32 |NA |MD |Montgomery
SAietns o) £ LS ST ] NG odmtra—f 22 = 2/14/2007 | 7:00 Al | MD-MG-2 | Redland 0.8 NNE 152 45 |45 |MD |Montgomery
& 83 d 3]
g i R ) 100 MVToougaca, 6 12/1412007 7:00 AM | MD-PG-37 | Brandywine 6.7 ESE 149 T T |MD Zl?ﬁges S
OURAY RD 4 ]18 &% ® ] :
5 Y 03 GOMARCHE B ga 211442007 | 7:00 AW |MD-PG-1 | Bowie 05 E 147 10 15 MD g””ce ‘ 3
o = S chvoEbana | g o 0z e0rge’s
pea il 1Bt ey | £ ] i = | 21142007 T:00 AM |MD-SM-3 | Leonardtown 0.6 NE 142 00 NA  MD [StMary's |
a 4 i 5 - : ;
3 N @ %05 E % £ 2142007 T:00 AM |MD-CH7 |Waldorf3.2 SW 140 (08 07 |MD [Charles 3
i ff-" 25 d s 5 8 & g 3 2/14/2007 | 7:00 AW | MD-HW-11 | Colurbia 1.7 W 140 32 35 |MD |Howard .
. : -l O dc m WE & o = g
P e 2 ,;}% - &3 g g7 TESTumonaE o 2 Zconstnyton ave 3 ‘% 2114/2007 T:00 AM | MD-PGT | Camp Springs 1.6 MRV 138 13 NA  |MD gggﬁge‘s 3
g 2 Eg 2 5 -3 3 oasann | 2 4 £ a0 5o d
B - S z ¢z 3 2 2/14/2007 400 PM |MD-BL-7 | White Hall 3.5 NE 138 |NA NA MD [Balimore |
% E, moal 5 2 o 773 3 S
g Eo2% g 2 combas o 211442007 | 7:00 AN | MD-CV-1 | Marlton 8.0 E 137 [03 00 |MD |Calvert )
8 Mol o g A o e e e N T SN SERAE D 3142007 700 AM |MD-SM-4 | Charlotte Hall 3 6 ENE 137 03 T MD [StMays | &
= = g # d E = 214/2007 | 7:00 AW | MD-MG-24 | White Oak 1.2 N 135 |25 20 |MD |Montgomery -
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. L in table form
Daily precipitation maps:

Rainfall, Hail and Snowfall



USDA—Crop production
Engineers

Scientists studying storms
Mosquito control

Farm Service Agency
Ranchers and Farmers
Outdoor & Recreation




... as well

as educational opportunities
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CoCoRaHS hopes to one day
achieve a network of . . .

S
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one observer every square mile one observer every 36 square miles
In urban areas in rural areas




How CAN
YOU BECOME
PART OF THE

S

Five easy steps

Simply sign-up on the
CoCoRaHS web page
www.cocorahs.org

Obtain a 4” plastic rain gauge
(info available on web site)

View the “training slide show” or
attend a training session
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