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Colorado Climate Center

O Providing climate services to the state of Colorado since 1974

”

O “collect and observe data with the purpose of monitoring the climate...
O “place individual events into historical perspective...”
O “disseminate climate information to the user community...”

0 “communicate climate variability of Colorado to scientists, educators, stakeholders,

media, and the general public.”
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Our Products and Services
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Here are the monthly and daily records
from Beaumont, TX. Not only have they
broken a monthly total record AND a
daily total record, but their DAILY total
on August 29 was higher than their
previous MONTHLY total record. The
most rain they had ever reported in an
entire month, pre-Harvey, was 22.74" in
November 1902. Yesterday. they
received over 25". The numbers are
just astonishing, to say the least.

Visit our Climate Extremes page for
locations and dates of various climate
extremes. Where and when has the
warmest January temperature
occurred? What was the wettest day
ever recorded in May? Get the answers
here!

CoAgMET

The Colorado
Agricultural
Meteorological
nETwork provides
live-updated
meteorological
conditions at
agriculture sites
across Colorado.

— e CoCoRaHS
5 . The Community
kg { Collaborative Rain Hail
pai; and Snow network
20 ¢ provides daily
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precipitation data from
around the country,
recorded by citizens.

Drought

View our weekly

climate.colostate.edu
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Tenperature for FCLHX {(88-19-20817 - 88-23-2017)
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COLORADO
4 CLIMATE
Drought Monitoring

climate.colostate.edu/~drought

NIDIS Intermountain West
Drought Early Warning System

August 29, 2017
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These images are produced by the Colorado Climate Center and use precipitation data from NWS COOP, NRCS SNOTEL, CoCoRaHS, and CoAgMet stations to generate the

gridded products. Images are generally updated every Tuesday. When maps are unable to be updated, AHPS precipitation is shown, courtesy of the National Weather Service.
ions for

precipitation

SPI i

a specified period of time. It transforms
precipitation amounts into percentile rankings,
which makes it easier to determine how the

precipitation accumulations rank compared to

the historical record. -1.0 to -1.5 is equivalent to

a D1 to D2. -1.5 to -2.0 is equivalent to a2 D2 to

D3. -2.0 and worse is equivalent to 2 D3 to D4.
30- and 60-day SPIs focus on short-term
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Standardized Precipitation Index @

while 6- and 9-month SPIs focus on
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long-term conditions.

SPI maps are updated daily and are provided by High Pl
SNOTEL Precipitation Percentile @
Snotel Water Year 2017 Precipitation Percentile Ranking

Stations with 15+ years of data only)
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Resources

Home

About Us

Join CoCoRaHS
Contact Us
Donate

FAQ / Help
Education

Training Slide-Shows
Videos

Condition Monitoring
Evapotranspiration
Soll Moisture

Volunteer Coordinators
Hail Pad
Distribution/Drop-off
Help Needed

Printable Forms

The Catch

Message of the Day
Publications
CoCoRaHs Blog

Web Groups

State Newsletters
Master Gardener Guide
State Climate Series
March Madness
WxTalk Webinars

Sponsors

Welcome to CoCoRaHS!

My Data Entry | Login

F/eld Photo Weekends
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CoMMUNITY CoLLABORATIVE RAIN, HAIL & SNow NeTtwork & SelectLanguage | ¥
“Because every drop counts”

Home | Countries | States | View Data | Maps

"Volunteers working together to measure precipitation across the nations."
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Webinar Series

Purchase an official
CoCoRaHS 4" Rain Gauge

"The official CoCoRaHS
Rain Gauge supplier”
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CoCoRaHS

cocorahs.org
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CoMMUNITY COLLABORATIVE RAIN, HAIL & SNow NeTWORK & SelectLanguage | ¥
“Because every drop counts” BRelE
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AMBAS

Purchase an official
CoCoRaHS 4" Rain Gauge

"The official CoCoRaHS
Rain Gauge supplier”
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CoMMUNITY COLLABORATIVE RAIN, HAIL & SNow NeTtwork & Select Language | ¥.
“Because every drop counts”

Home | Countries | States | View Data | Maps
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Growing Degree Days (Base 50°F)
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The Climate of Colorado




Winter Temperature Variability
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Spring Temperature Variability

Colorado, Maximum Temperature, March-May
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Summer Temperature Variability
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Fall Temperature Variability

Colorado, Maximum Temperature, September-November
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Winter Precipitation Variability

Colorado, Precipitation, December-February

— 1981-2010
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Spring Precipitation Variability

Colorado, Precipitation, March-May
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Summer Precipitation Variability

Colorado, Precipitation, June-August
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Fall Precipitation Variability

Colorado, Precipitation, September-November

— 1981-2010
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Colorado Agricultural
Meteorological nElwork




IHISIORY,

In'the early: 1990°s, €SUrextension plantpathelegistsiand ARSISCIENtISTS
decided to collaborate efforts to collect detailed agricultural' weather data.

Standardinstrumentstandidata collection, platform were selected and a
small'network:of stations'were deployed in fully irrigated agriculture.

As the network grew, the Colorado Climate Center became increasingly
Interested in using the data, began daily data collection, quality control
and built a web interface to distribute data and products to users across

the state.




©0loradoy@imalENCERIERS ele

CoondinationydataimanagemenirwWen SUppoit

VWernoested annual meetings of key partners and
data users — set priorities, secure commitments,
prepare proposals (rarely funded but:we
persisted)

We now run the network including station
maintenance, product:development, funding, etc.
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CorNeet 2002
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CoAgMET Station Locations

A Active COAQMET
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Overview:of: CoAgMET NEtWork [ '

» Currently there are 75 stations -
Soon to be 85

» Data are-collected hourly, daily-and
introducing S5-minute and-include:

temperature, humidity, solar radiation,
wind speed and direction, and soll
temperatures.
» Data and graphics are available online:
http://coagmet.colostate.edu
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CoAgMET web access:

http://coagmet.colostate.edu/

Data are free and available to the public

= About CoAgMet CoAgMet Mapping and Metadata by eRAMS
A brief history of how CoAgMet came to be.

= CoAgMet has useful i ion on using this page.

= CoAgMet Crop Water Use (ET) Access

Page for obtaining crop and turf water use information (ET).

CoAgMet Text Message Service.
Sign up for our SMS/email message service. You will be able to customize the messages sent
to your cell phone (or email address).

Evapotranspiration Reports
ETRs are daily reports for selected stations by region.

Station Description
A description of a typical CoAgMet station.

Station Index
Metadata on all of the stations on the CoAgMet network.

Monthly Summaries
Interactive access to the daily data set for a particular station and selected months.

Daily Summaries (all stations)

Daily summary files are formatted to display selected parameters for all stations.

Hourly Data Access
Interactive access to the hourly data set for a particular station and selected days.

Hourly Data Plots
Plots of temperature, humidity and wind for all CoAgMet stations.

Raw Data Access
Direct access to the raw data. Select hourly or daily data from our archives.

Web Services
Access to a variety of data including CoAgMet. Web Services are especially useful to those who are using scripts to access data.

Map of CoAgMet Stations
A Google Maps based map showing CoAgMet station locations. Access current data, metadata and images.

Miscellaneous Tools
Miscellaneous tools and analyses.

Other Climatic Data
The Colorado Climate Center maintains a database of historical climatic data for many weather stations throughout Colorado.
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Station:Cortez
Location:9 mi SW Cortez
Elevation:6015
Longitude:108.673
Latitude:37.2248

Summary for Cortez - 09/2016
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58.3 .66
s8. .30
.26
.82

w

MW =) o b Wk

(R

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

OO0OO0O0O0DO0D00D0DO0D0DO0DO0DO0DO0DO0DO0DO0DO0DO0DO0DO0DO0DO0DO0DO0O0OO0OO
WD )OS W WD NW s WO LW WO N W
OO0 000000O0O00O0O000O0DO0D0O0O0D0O0DO0DO0DO000O0O0O0O
OO0 0000000000000 0D0DO0DO0DO0DO0DO0DO0DO0DO0DO0O0O0OO0O0O

WMNmIONOHmDM-I 0O N WD WwWNNWIW OO W B DD
NWRNMNWDDODO NNOOOMmWEKEJKFOmWWOW IO KFEWwWw
NN mONGOIWWIWWRNW!WBOWOoMm-JmOow-JhNWww
W W N DWW WO RO Mm-S m W )

NN m-D 90 b dnn;moonwwwm-wm-dm-don

[




Llzlily/ Pejtel

CoAgMet Daily Summary - 07/01/2016

Daily Summary

Sta Mon Day i Vapor Solar Wind Wind
Press Rad Gust Run
mb Lngly mi.
248
127
345 51
117
66
162
58
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Station ID: MNCO1 Station Name: Mancos
Latitude: 37.322 Longitude: 108.338
Elevation: 6730 ft Location: 3.5 Mi SW Mancos

Owner: Mancos Conservation District
Sponsors: Dick White (landowner)
Colorado Climate Center

Vapor Solar Wind Wind Wind Precip
Timestamp Press Rad Spd i Dir
mb Lgly mph

07-05-16 00:00 10.69
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Temperature & Dewpoint for FTCO1
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Solar Radiation for FTCO1
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Day Time (7am—6pm) Wind Rose for Yellow Jacket







Hind Speed for DVCO1 (86-01-2016 - 87-01-2016)
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Generated by the Colorado Climate Center
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Solar Radiation for CTZO1 {(88-82-2016 - 89-81-20816)
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SOIINIEMPERIUTES

Soil Tenperatures for CTZ01 (87-82-2816 - 88-81-2016)

| I
: (IR ) P N (L LN P I
lﬁ-‘h‘f‘"ﬂIﬂIlIIllll\llIlIl-l'lIl‘l‘Plf“l"‘l'ﬂli‘l“l‘h!h

: ;l\l\‘l\‘l\‘ﬂﬂ\“\“ﬂ\‘fl|ﬁ'l‘ll“ﬂlk‘h‘fmll\mh\ﬂﬂ\ml
M SNV NONV O/ S I L N




VWhyAthesemeEaSUEMENISY

The main geallei: CoAgMETT s tercalculate
evapotranspiration (Eily) from meteorological
measurementss

Several models exist that vary by input data and
complexity:
Penman-Monteith — physically based
Kimberly-Penman — physically based
Hargreaves — empirical temperature based

Standardized ASCE Equation — attempts to standardize
calculations to make them more comparable

The standard CoAgMET station collects the elements
needed to calculate evapotranspiration.







nyoAgMet Homepage

Sy

USDA aE

News

e Make a donation to CoAgMet. Choose "Atmospheric Science" in the pull-down menu at the top, and in the "comments" field at the bottom, indicate "Gift is for
Colorado Climate Center - new gift fund”

e A variety of data and metadata are available through the Climate Center's Web Services. This link will be useful to those accessing data using scripts. To see
the program documentation or to run Web Services, go here.

e It is now possible to extract five minute data for the ARDEC and Cherokee Parks stations using Web Services. For example, to extract summer 2015
temperature and preciptations for ARDEC use:

nttp://coagmet.colostate. edu/cgi—bin/web_services .pl?type=five minute&sids=ftc03&sdate=2015-06-0lsedate=2015-08-31l&elems=tmean, pp

For more information, see the Web Services page.

Find older posts here.

About CoAgMe CoAgMet Mapping and Metadata by eRAMS
fef history of how CoAgMet came to be.

CoAgMet  Home

CoAgMet factsheet has useful information on using this pages

CoAgMet Crop Water Use (ET) Access
Page for obtaining crop and turf water use information (ET).

CoAgMet Text Message Service.
tga_up for our SMS/email message service. You wilLbe able to customize the messages sent

Evapotranspiration Reports
ETRs are daily reports for selected stations by region.

Station Description
A description of a typical CoAgMet station.

Station Index
Metadata on all of the stations on the CoAgMet network.

Monthly Summaries
Interactive access to the daily data set for a particular station and selected months.

Daily Summaries (all stations)

Daily summary files are formatted to display selected parameters for all stations.




Year Month

20177 ~ | January
2016 February
2015 March
2014 April
2013 May
2012 June
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2007 November
2006 ~ December ~

Select Crops and
Planting Date:

Check | All || None
/| Alfalfa (Green Up Date)
¢ Corn (Plant Date)

Select from

¥ Drybeans (Plant Date)

a number of
crop types.

GrassHay (Green Up Date)
¥ Smallgrn (Plant Date)
¥ Sgrbeets (Plant Date)
7| potatoes (Plant Date)
¢/ Onion/sd (Plant Date)
// WntrWheat (Green Up Date)

¢ Cool Season Turf

Reference ET Model
‘' Penman-Kimberly
) ASCE Standardized (daily data)
'® ASCE Standardized (hourly data)
The crop coefficients used to generate
crop ET reports were developed for the
Penman-Kimberly model. Selection of
another model is only appropriate to
obtain reference ET.

m( 04 v d[ 20 7]
m (05 ] d[ 31 7]
m (03 v a[ 5]
m([03 v [ 77
m (04 v d[ 08 ]
m( 06 v d[ 03 7]

m[ 03 v|d| 22 7]

rrigation
Status
Ke:

* Some stations are located in areas that are predominately non-irrigated (dryland) or partially irrigated.

Key gives
irrigation
status by
color

Users should be aware that ET values from these sites will typically be higher than values from sites in fully
irrigated areas. More site information can be found on the Station Index page.




CoAgMet Extended Crop Evapotranspiration

Station:CSU - ARDEC
Location:6 mi NE Fort Collins
Elevation:5110
Longitude:105
Latitude:40.6525
Crop Evapotranspiration in Inches

Date Alfalfa Corn Drybeans GrassHay Smallgrn Sgrbeets Potatoes Onion/sd WntrWheat Turf RefET Precip
08/10/2017 0.13 0.12 0.13 0.11 0.03 0.13 0.10 0.10 0.03 0.09 0.13 0.49
08/11/2017 0.14 0.13 0.14 0.12 0.03 0.14 0.11 0.11 0.03 0.09 .14 0.00
08/12/2017 0.14 0.14 0.14 0.13 0.03 0.14 0.11 0.12 0.03 0.10 .14 0.11
08/13/2017 0.18 0.18 0.18 0.16 0.04 0.18 0.14 0.15 0.04 0.12 .18 0.01
08/14/2017 0.19 0.19 0.1%9 0.17 0.04 0.18 0.16 0.16 0.04 0.13 .19 0.02
08/15/2017 0.17 0.17 0.17 0.15 0.04 0.17 0.14 0.14 0.04 0.12 .17 0.43
08/16/2017 0.18 0.17 0.18 0.16 0.04 0.18 0.15 0.14 0.04 0.12 0.18 0.00
08/17/2017 0.20 0.19 0.20 0.17 0.04 0.20 0.16 0.16 0.04 0.13 0.20 0.00
08/18/2017 0.23 0.22 0.23 0.20 0.05 0.23 0.1 0.18 0.05 0.15 0.00
08/19/2017 0.24 0.23 0.24 0.21 0.05 0.24 0.20 0.19 0.05 0.16 0.00
08/20/2017 0.23 0.22 0.23 0.20 0.05 0.23 0.20 0.19 0.05 0.16 0.00
08/21/2017 0.26 0.25 0.26 0.23 0.06 0.26 0.23 0.21 0.06 0.18 0.00
08/22/2017 0.12 0.12 0.12 0.11 0.03 0.12 0.11 0.10 0.03 0.08 0.00
08/23/2017 0.20 0.20 0.20 0.18 0.05 0.20 0.18 0.16 0.05 0.14 0.00
08/24/2017 0.21 0.21 0.21 0.1 0.05 0.21 0.18 0.17 0.05 0.15 0.00
08/25/2017 0.23 0.22 0.23 0.20 0.05 0.23 0.21 0.18 0.05 0.16 0.00
08/26/2017 0.30 0.28 0.30 0.26 0.07 0.30 0.27 0.24 0.07 0.20 0.00
08/27/2017 0.25 0.24 0.25 0.22 0.06 0.25 0.23 0.20 0.06 0.17 0.00
08/28/2017 0.23 0.22 0.23 0.20 0.05 0.23 0.21 0.18 0.05 0.16 0.00
08/29/2017 0.26 0.25 0.26 0.23 0.06 0.26 0.24 0.21 0.06 0.18 0.00

Sum 4.12 3.95 4.12 3.58 0.91 4.12 3.50 3.29 0.91 2.78 1.06

Average 0.21 0.20 0.21 0.18 0.05 0.21 0.17 0.16 0.05 0.14 0.05

Return to the CoAgMet ETR Summary Access.




CoAgMet/NCIWCD Meteorological Data for 8/29/2017

North Front Range
FtColl ARDEC HortFm Lovlind Cherpk Lngmnt Parker
HiTemp 91 89 89 91 88 91 94 degF
LoTemp 52 53 5@ 54 56 51 62 degF
repor S y Precip 0.00 ©0.86 0.90 0.8 ©0.00 0.82 0.80 in
P/Month 2.16 2.14 3.26 2.80 2.17 1.11 1.66 in

P/Year 18.17 4.02i 11.42 11.44 9.68 9.890 3.41i in

reglon ViindGst 12.5 16.8 19.2 13.5 18.8 19.1 25.8 mph

Ref ET 8.20 ©8.26 8.25 6.20 ©8.26 ©8.23 8.32 in
GrowDD 2347 1191 2357 2594 2189 2331 1635 degF
Scm Soil 62.6 68.3 m m 66.1 m 71.6 degF
Crop Evapotranspiration
Alfalfa 8.21 ©.26 ©0.25 8.20 ©0.26 8.23 06.32 in
Corn 8.2 ©8.24 ©0.15 ©.19 0.20 8.18 .11 in
Drybeans 8.21 8.26 ©.25 ©8.20 0.26 8.23 ©8.32 in
GrassHay 8.18 ©.22 ©.22 ©.17 ©0.22 8.20 ©0.28 in
Smallgrn 8.95 ©8.86 0.95 ©.84 ©0.06 ©0.85 0.87 in
Sgrbeets 8.21 8.26 ©.22 ©.20 0.25 ©.23 ©8.26 in
Potatoes 8.18 ©8.23 ©9.22 0.18 0.23 0.21 0.29 in
Onion/sd 8.16 ©.21 .11 8.16 0.18 8.17 0.14 in
Vintriiheat ©.85 ©.96 0.15 8.84 ©8.86 8.85 ©8.32 in

CoAgMet/NCWCD Meteorological Data for 8/29/2017

Nerth Central
Peckhm Kersey Kersey Lucern Greely Gilcrs Ftlptn  Ault Brigsd

HiTemp 93 94 96 92 m 92 95 91 95 degF
LoTemp 52 50 52 5@ m 50 58 51 47 degF
Precip 2.0 B.0¢ ©2.0¢ @B.00 m ©.09 ©.80 0.22 .45 in
P/Month 2.11 1.58 1.85 ©.63 1.84i 1.72 1.e4 3.40 2.11 in
P/Year 2.281 12.781 8.75i 15.53i 11.37i 11.86 8.74i 13.88 8.85i in
WindGst 14.3 19.3 18.2 14.8 m 17.0 19.2 14.2 25.9 mph
Ref ET 8.23 8.25 .25 8.23 m ©.22 8.28 .27 ©.26 in
GrowDD 665 2363 2576 2442 m 2347 2701 2358 2392 degF
S5cm Soil 70.6 67.4 70.1 71.3 m m 72.4 66.1 65.8 degfF

Crop Evapotranspiration
Alfalfa 8.23 8.25 8.25 8.23
Corn 8.1 8.22 ©.15 0.18
Drybeans 8.23 ©8.25 8.25 8.23
GrassHay 8.20 ©8.22 8.22 08.20
Smellgrn 8.85 ©8.95 ©.86 8.85
Sgrbeets 8.19 8.24 ©.23 8.22
Potatoes 8.21 ©8.22 8.23 6.2
Onion/sd 8.1 ©8.20 6.11 .16
MWntrilheat ©8.23 ©8.85 ©.808 8.85
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Daily Growing Season (Apr-Sept) Kimberly-Penman Reference ET (in)
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Holyoke Kimberly-Penman Reference ET (1992 - 2015)
-==-Average —2012 1999 —2015

Growing Season Accumulated Ref ET
Helps with Drought Monitoring
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Lucerne Total Reference Evapotranspiration for the
Growing Season (April - September)
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http://coagmet.colostate.edu/

_?CoAgMet Homepage

News

e Make a donation to CoAgMet. Choose "Atmospheric Science" in the pull-down menu at the top, and in the "comments" field at the bottom, indicate "Gift is for
Colorado Climate Center - new gift fund”

e A variety of data and metadata are available through the Climate Center's Web Services. This link will be useful to those accessing data using scripts. To see
the program documentation or to run Web Services, go here.

e It is now possible to extract five minute data for the ARDEC and Cherokee Parks stations using Web Services. For example, to extract summer 2015
temperature and preciptations for ARDEC use:

http://coagmet.colostate. edu/cgi—bin/web_services .pl?type=five minute&sids=ftcO03&sdate=2015-06-0lsedate=2015-08-31l&selems=tmean, pp

For more information, see the Web Services page.

Find older posts here.

About CoAgMet CoAgMet Mapping and Metadata by eRAMS
A brief history of how CoAgMet came to be.

CoApMot

CoAgMet factsheet has useful information on using this page.

CoAgMet Crop Water Use (ET) Access
Page for obtaining crop and turf water use information (ET).

CoAgMet Text Message Service.
Sign up for our SMS/email message service. You will be able to customize the messages fent
to your cell phone (or email address).

Evapotranspiration Reports
ETRs are daily reports for selected stations by region.

Station Description
A description of a typical CoAgMet station.

Station Index
Metadata on all of the stations on the CoAgMet network.

Monthly Summaries
Interactive access to the daily data set for a particular station and selected months.

Daily Summaries (all stations)

Daily summary files are formatted to display selected parameters for all stations.
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2016-08-09 B Edit = Delete [NETAE ey

Station Information Sensors
Time Service Started Temp/RH Sensor Pyranometer
15:00:00
Model HMP45 LI200x

Reason For Visit
Annual Service SN E1320079 PY72955
Serviced By Installed 2016-08-09 2016-08-09
Schwalbe
Ph . .

il Previous Serial Numbers and Removal Dates
Cell Modem
Modem
Raven XT Service Work
Msn Anemometer Bearings

OK-need replacing soon

Modem Esn Hex
Wind Vane Bearings

Modem Esn Dec OK
Modem Ip Wind Vane Direction
OK

Battery Setup
Wind Sentry Level

Internal/External
OK

Antenna

Yagi Temp Rh
Replaced

Data Logger

CR1000 Pyranometer
Replaced

Wiring Panel

CR1000 Pyranometer Clean

Cleaned/Replaced
Power Supply

PS100 Pyranometer Level
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Our goal is tevisit each station'at least once a year to' make sure the
station'Isteperating pPrepeny.:
SENsor are swapped out once every 2 years.

Emergency visits to stations when there Is a problem with the station causing
bad data or an‘interruption of data.

Data are quality controlled daily to catch data errors and catch issues
with stations before it becomes a problem.




climate.colostate.edu

coagmet.colostate.edu

Thank you

— Becky.Bolinger@colostate.edu

Colorado State University

Zach.Schwalbe@colostate.edu




