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The Texas High Plains Evapotranspiration Network
(TXHPET) User Manual

Dana Porter, Thomas Marek, Terry Howell, and Leon New"

What is Evapotranspiration?

Evapotranspiration (or ET) is a combined term that includes evaporation and
transpiration, where evaporation represents the loss of moisture from standing water,
wet surfaces and moist soil. Transpiration (in simple terms) is the process by which
water is moved into the roots, upward through the plant, and out to the atmosphere
through the leaves. ET is an estimate of crop water demand. ET is driven primarily by
meteorological conditions, including air temperatures, humidity, solar irradiance and
wind. These data are acquired through use of specially equipped meteorological
“weather” stations. Strategically located meteorological stations comprise the ET
networks. Data from these stations are applied to an ET model (equation) to calculate
reference crop (well watered grass or alfalfa) ET. Crop-specific coefficient curves are
used to derive crop ET from the reference crop ET model.

What is the Texas High Plains Evapotranspiration (TXHPET) Network?

The Texas High Plains Evapotranspiration Network is the result of intensive
collaboration and cooperation between the North Plains Evapotranspiration Network
and the South Plains Evapotranspiration (ET) Network. The Texas North Plains and
South Plains ET Networks are comprised of meteorological stations located throughout
the Texas North Plains and South Plains region. The two networks have been
effectively combined to form the Texas High Plains ET Network. Under the combined
operations, the TXHPET operates 18 meteorological stations located in 15 Texas
counties, and regional coverage is estimated at four million irrigated acres. Additional
meteorological stations, representing a substantial increase in area coverage, may be
added to the TXHPET network in the future. The network disseminates meteorological
data, including ET-based crop water use information used by agricultural producers and
consultants in irrigation scheduling, on a daily basis. Currently, these data are
disseminated primarily through fax and / or on-line web access to over 825 data users
per day (approx. 300,000 downloads and faxes annually). While these delivery
mechanisms have served a valuable function, they do not represent the updated
electronic capabilities afforded by newer data management and delivery technologies.

! Associate Professor - Irrigation, Texas Cooperative Extension and the Texas Agricultural Experiment Station,
Lubbock, Texas, Senior Research Engineer and Superintendent, North Plains Research Field, Texas Agricultural
Experiment Station, Amarillo/Etter; Texas, Research Leader, Water Management Unit, USDA-ARS, Bushland,
Texas and Professor - Irrigation, Texas Cooperative Extension, Amarillo, Texas.
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The TXHPET Web Site

This new web site provides a new database that offers access to meteorological
data from all stations in the combined network for the entire period of record. Through
database query, users can access any data item(s), from any station(s), for their period
of interest. Furthermore, they can select daily data or hourly data and have the data
retrieved and displayed in several formats. They can opt to have the data presented in
a spreadsheet-friendly data table format, a graphical format, or a text file format for
convenient viewing and downloading. Users familiar with the “old”, originally established
network file formats of *.fx or *.prt daily data can access these formats as well. The new
array of data delivery formats and on-line views accommodates preferences of a variety
of our audiences and end-users and provides immediate and direct access to the data.

Future TXHPET Developments

Development of the TXHPET network is an ongoing effort by a working group of
researchers and extension personnel of several participating and partnering agencies.
Our goal is to provide timely, accurate crop water demand data primarily for use in
improved irrigation scheduling to enhance water management and promote water
conservation.

Meteorological data acquisition and quality assurance / quality control,
instrumentation maintenance, technical support, and other related operations are an
underlying necessity and must be implemented on a continual basis for the data to be
accurate and representative of field conditions. The newly developed TXHPET web site
provides a new framework for an advanced data delivery options. Additional
educational and reference materials development is underway and these products will
be added in the future. Additional meteorological stations/locations are to be added to
the network in the near future. Expanded cooperative efforts with other ET networks
are also being considered. Furthermore, additional online utilities and data capabilities
are planned, pending availability of resources.

Overview of the TXHPET Web Site

Features of the TXHPET network, including examples, are demonstrated in the
following figures.
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TXHPET Home Page

The Texas High Plains ET Network website http://txhighplainset.tamu.edu/ is the
focal point for information distribution for the TXHPET. The Home page of the website
includes links to background information about the networks, essentials of ET, intended
audiences, and other related information. Additional tools are planned. Tabs near the
top of the page facilitate navigation within the website.

| Home | whatis ET7 |[ Maps || Weather Data |[ credits | . iri'llinn Network

Welcome to the Texas High Plains ET Network

What Is the Texas High Plains Evapotranspiration Network?

The Teoay High Plaing is the most intensinely rrigated region inthe slabe. Hioh qually, local meteorclogicd data are
e 1or accurnbe erigation scheduing. The daba aéso are criical for management and for inberpreting resuts
e Tk AEAdArE TOFSMOE Sgraculbural reearch programs. The dala ars ed-serdish 10 1he ApBCATIon Of NLmerous
agricLlursl mansgemend crop resbed and wler uss modats. The Taxas High Plains ET Networks (Morth Plaing
ared South Plans nefworics] woere established inthe 19300 (0 provide convenient and timety access to
agricLlLesly based meteceoiogical dals Tor s by producers, sgecutursl ressarchers, ard others inferested in
agricLuraiy relsvant metsorokogecsl daba

Organization and Operation

The Texcas High Plains Evapolransperation (TAHPET) Metwork is e prociect of excalant colaboration bedwesn
anginesrs and stisnlizts of He North Plaine ET (MPET) Nabwork, bated &1 Amarilo, Texas, and tha South Plaing ET
(SPET) Mebwork, based ol Lubbock, Texas. The nebwork depends upon sgricullural réseanch ard sxdension
pergonng 1o provide the best etimates of walér wss for reference and crops growwn within the region. The
respectiae nebworks are maindsneed and suppored irkernaly by Texas Agrcubural Experiment Station snd Texns
Cooperative Extengion. Thiough vakssd and ctical Supgort funcng 1rom our parners (2ee Crects.Sartners) and
VAIOLIE Crante over time, this informestion s mede sadabis prncisly for sgrculiursl Frigation SCheding
PLrpOes. Haviness, many otfs spplcations: and wser groups hisve supponed and ulioed the dats srce e
THHPET s incaphion. Sustained huuns operaions of the redwork are dependerd upon wiethes base fundirg can
e Sedured

Crata Users

Costa on this sde ars curently uliized by & varisly of cherdels for Moy utas Our Primry purposs is 1o provide
timety, relevant mefeonslogical data for Lse in agricullural irmgation managersnt and other associsled agriculural
appbcationg. From Bhe inceplion of the netwoeks, agriculural résearchars, producers, snd sgricullursl busicess
consultants and service providers constifube the largest group(s) of the user clentele. Progressively over time,
ackitional data Testres and appkcations (rciudng bawn snd bl wister use estimales) have bedn added to the:
nasbvyork site, grenthy ecopancing gor chentels base. (For mone detall on dabs snd appications, seo Dets Lise and
Cordions of L.}

Condiions of Uis | Legal Hotices | Cantact L
EE00S Tesss AL Unsvasity Systum
Ageiculters Poogam

Figure 1. Main home page of the TXHPET network.
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What is ET?

The “What is ET?” tab directs the user to background information and additional
crop water use information sources. Additional materials and educational resources
will be placed on this page in the near future.

What is evapotranspiration (ET)?

Evapotranspiration is a term that describes crop water demand by combining evaporation and
transpiration. Evaporation is the process through which water is removed from moist soil and
wil surfaces (such as dew on leaves) Transpiration is the process through which water is
drawm up through the plant (roots extract water from the soil, and water is evenfually removed
through stomata on the leaves )

What is Reference ET (PET)?

Reference crop evapolranspiration, also refemmed to as Potential Evapotranspiration (PET), is an
estimate of water requirerment for a well watered reference crop, This reference crop (grass or
alfalfa) 1s essentially an idealized crop used as a basis for the ET model. Reference ET iz
calculated by applying chmate data (lemperature, solar radiation, wind, humidity) in a model
(equation). It is helpful to note that reference ET is only an astimate of the water demand for
this idealized crop, bazed upon weather station data at a gven location. The Texas High Plains
ET Metwork uses an idealized grass reference crop.

Figure 2. TXHPET network “What is ET? web page
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Maps

The Maps page indicates where stations are located and the coverage area.
Additional station locations will be added soon, thereby increasing our coverage area
and improving data coverage within our service area.

From the Maps page, the user can access information from a specific
meteorological station by clicking on a station location or selecting a station from the list
to the right of the map. Additional mapping tools are planned, pending resource
availability.

[ ome | whotis €77 | aps || Weather st |/ Grcis | Eoppotrisspiation Notwork
Maps

Fratien Lo<atient

Bushland (ARS)
Bushland [JBF)

Candbicag of Usa | Lagal Raficas | Canlage e
P08 T acin SR U bdva oily Byiflarn
A inatbysn Piegini

Figure 3. TXHPET network Maps web page.
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Station Information

When the user selects a site from the map or from the list, general information
about the station location is provided. For each station, the previous day’s data are
summarized. The user can also go directly to the daily fax, cumulative daily data file,
soil temperature file, or hourly printout data delivery formats for that day.

Texas Hioh Plajns
 Home |[ Whatis ET? || Maps || Weather Data || Credits | Evapotranspiration Network

Weather Station

Station Informationl Daily Fax  Daily Weather  Soil Temperatures  Grass  Print O
Station Name Bushland (ARS) Longitude 102

County Potter Latitude 35!

Nearest Town Bushland Elevation 3894 ft

Yesterday's Data Summary

Maximum Air Temp 55 °F at 03:27:00 P Reference ET PAA,
Minimum Air Temp 33 °F at 11:24:00 PM Precipitation 0.000 in
Soil Temperatures at 2™ 53 °F Average Relative Humidity 40 %
Soil Temperatures at6 ™ 55 °F Average Wind Speed 11 mph

Station Pictures

Figure 4. Station information page in Maps section of TXHPET network
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Hourly Printout

The hourly data printout summarizes the previous day’s data in one-hour
increments.  This format provides detailed information, including solar radiation
(irradiance), soil temperatures at 2 inch and 6 inch depths, air temperature, dew point
temperature, relative humidity, average vapor pressure and vapor pressure deficit, wind
speed and direction (and standard deviation of wind direction), precipitation, barometric
pressure and reference crop ET. Daily cumulative or mean values (as appropriate for
each parameter) are summarized at the bottom of the printout.

Station:BUSHLAND [(ARS) ,Tx Long 102 deg 5 min Lat 35 deg 11 min
Date:11/13/05 Year/DOT:2005317 Elew: 1187 m Bar. Corr: 13.4
Sunris=se JZ1  Sunset 1744 Daylight time = 10 hours 23 mninutes

Time E= Tsz Tz Tair TDhew FRH A&VP VPD Wipd Wdir 3Dd  PREC BF ETo

CET Winm™~2 C C C C % kPa kPa n/s deg deq i kPa jriiin}
100 0.0 11.7 14.:=2 6.3 -2.5 Z4 0.51 0.45 3.1 1 35 0.00 88.5 0.02
200 o.o 11.4 13.9 .8 -3.0 44 0.49 0.64 5.9 26 & 0.00 85.7 0.06
300 0.0 11.4 13.6 7.9 -5.2 39 0.4z 0.85 5.4 20 & 0.00 8&8.5 0.06
400 0.0 1l.2 13.3 .1 -5.2 44 0.42 0.52 7.8 17 g 0.00 85.9 0.05
o0 0.0 1lo.s 13.1 4.7 -4.9 Z0 0.43 0.43 6.9 la 7 0.00 B85.9 0.04
&o0 0.0 lo.d 12,9 3.5 -d.4d Z6 0.44 0.34 7.0 11 & 0.00 59.0 0.03
7aa 0.0 9.9 1Z.6 2.6 -3.6 g3 0.47 0,27 8.7 9 g 0.00 89.2 0.02
goa 25.9 L T 2.3 -3.5 g6 0.47 0.25 6.3 7 7 0,00 59,1 0.02
go00 191.9 9.2 1.1 3.7 -4.1 57 0.45 0.34 7.0 15 9 0.00 59.4 0.11

looo 372Z.8 9.3 1l.8 5.8 -4.8 47 0.43 0.50 7.8 26 11 0.00 89.2 0.20

1100 516.4 10.1 11.7% 7.8 -5.9 37 0.39 0.87 6.2 44 14 0.00 59.5 0.25

lzoo0 e07.4 11.3 11.7 9.5 -6.9 31 0.36 0.53 5.8 4% 14 0.00 §9.5 0.35

l300 e38.5 12.7 11.9 10,9 -8.1 25 0.33 0.98 5.4 53 15 0.00 89.2 0.39

1400 e609.0 14.0 12.2 11.9 -5.1 22 0.31 1.08 5.1 60 15 0.00 89.3 0.39

1500 517,77 15.0 12,7 12.3 -8.8 22 0.31 1.1 4.3 79 20 0.00 §9.2 0.35

le0do 374.4 15.5 13.2 1lZ.e -59.0 21 0.31 1.15 3.7 992 2 0.00 89,0 0.27

1700 19%.8 15.5 13.6 1Z.6 -9.2 21 0.30 1.15 3.% 120 15 0.00 859.1 0.19

1500 3.5 1l4.6 13.8 10.0 -9.6 24 0.29 0.%94 1.8 133 9 0.00 89.1 0.04

1200 0.0 13.3 13.8 5.9 -9.8 31 0.2%9 0.64 0.9 14s & 0.00 &5.9 0.00

2000 0.0 1l2.1 13.6 3.6 -9.9 37 0.2%9 0,50 1.4 1a7 9 0.00 85.5 0.01

2100 0.0 11.1 13.3 2.6 -89.5 39 0.29% 0.45 1.6 176 7 0.00 39.1 0.01

2200 0.0 1o,z 13.0 £Z.0 -9.6 42 0.29 0,41 Z.0 186 9 0,00 89,1 0.01

2300 0.0 9.6 1Z.6 2.1 -9.0 44 0.31 0.40 3.2 179 g 0.00 858.7 0.02

2400 o.a 9.0 12.2 o.% -5.3 S0 0.33 0.33 2.7 179 7 0.00 85.5 0.02

Jum 14,7 MI 0.0a 2.95

ik 11.6 1Z2.9 6.5 -6.5 40 0.37 0.63 4.9 62 69 g5.5

Max e44.0 15.7 14.4 12.9 -1.6 g6 0.54 1.19 12.3 g5.8

Time 1220 1557 0 1545 54 727 54 1le05s 140 tagata

Min 5.7 1l.6 0.4 -10.6 20 0.27 0.:24 5.5

Time £359 1054 2340 1932 le0e 1932 e gaa

Figure 5. TXHPET network hourly data file format.
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Daily Weather

The Daily Weather link accesses a file that includes daily data for the current
calendar year (as of the previous day). Daily items presented include maximum and
minimum air temperature, relative humidity, and dew point temperature; average wind
speed and solar radiation (irradiance); reference crop ET; rainfall; and heat units for
selected key crops in the region.

Date Max T HMin T Max FH Min PFH Max Dew Nin Dew Wind SR ETO Rain Heat Units
F F % % F F mil/hr Langl. Inches Inches Cotton Corn Sorghum Pearmts Wheat

01/01/05 064.3 040.9 097.6 043.6 049.8 035.3 11.54 009.1 0.088 00.00 00.0 00.0 00.0 00.0 20.6
01/02/705 045.4 035.6 097.3 071.3 039.4 032.6 05.31 003.8 0.032 00.12 ao.o 00.0 0.0 00.0 08.5
01/03/05 059.0 035.7 098.4 051.5 043.0 035.1 04.82 007.9 0.046 00.02 00.0 00.0 00.0 00.0 15.3
01704705 044.6 023.0 098.5 093.0 044.1 027.6 11.95 003.7 0.006 00.23 o0.0 00.0 00.0 00.0 06.3
01705405 028.1 014.8 093.7 085.9 027.8 012.6 07.97 004.5 0.023 00.00 00.0 00.0 00.0 00.0 00.0
01/06/705 046.8 016.1 097.7 051.1 036.3 011.9 10.20 007.1 0.054 00.00 0.0 00.0 00.0 00.0 07.4
01/07/05 041.4 0Z3.6 095.0 041.%9 031.5 01%.1 09.73 011.1 0.051 00.00 00.0 00.0 00.0 00.0 04.7
01/08/05 062.1 028.6 090.0 04z.0 043.5 023.0 11.63 010.3 0.108 00.00 o0.0 00.0 00.0 00.0 15.1
01/09/05 066.5 037.9 083.3 029.9 042.7 030.8 10.40 007.8 0.122 00.00 00.0 00.0 00.0 00.0 20.2
01/10/05 069.5 041.8 080.5 030.6 046.6 034.5 05.47 006.7 0.118 00.00 00.0 00.0 00.0 00.0 23.7
01711405 064.2 028.7 093.7 036.2 042.9 028.2 10.27 006.1 0.096 00.00 00.0 00.0 00.0 00.0 16.1
01/12/05 051.8 030.5 098.0 025.1 037.1 014.9 16.72 008.2 0.095 00.00 00.0 00.0 00.0 00.0 03.9
01713405 049.2 022.5 091.2 031.1 030.4 018.4 03.258 011.5 0.067 00.00 00.0 00.0 00.0 00.0 05.6
01/14/05 050.5 026.8 095.8 041.8 033.1 023.3 11.70 006.9 0.078 00.00 00.0 00.0 00.0 00.0 09.3
01/15/05 027.4 015.3 093.2 08%.5 026.5 013.7 05.16 003.5 0.015 00.00 00.0 00.0 00.0 00.0 00.0
01/16/05 025.0 020.3 097.1 091.2 023.2 01%9.0 06.25 002.3 0.013 00.00 00.0 00.0 00.0 00.0 00.0
01/17/05 033.2 019.3 096.8 079.2 023.3 017.4 03.01 005.4 0.026 00.00 00.0 00.0 00.0 00.0 00.6
01/18/05 056.0 021.8 094.7 040.3 035.0 020.1 11.11 011.3 0.091 00.00 00.0 00.0 00.0 00.0 12.0
01/19/05 064.4 029.4 089.0 032.4 039.0 026.2 04.79 011.4 0.082 00.00 00.0 00.0 00.0 00.0 16.2
01/20/05 071.6 030.3 089.2 020.9 039.4 0256.7 04.34 011.4 0.096 00.00 00.0 00.0 00.0 00.0 19.8
01/21/05 069.6 034.4 080.2 022.6 041.9 028.3 05.95 007.4 0.107 00.00 00.0 00.0 00.0 00.0 20.1
01/22/05 045.1 026.0 085.7 038.6 032.6 017.5 10.453 011.1 0.064 00.00 00.0 00.0 00.0 00.0 06.6
01/23/05 061.7 0Zl.6 077.9 025.2 025.4 014.%9 10.93 0lzZ.2 0.135 00.00 00.0 00.0 00.0 00.0 l4.8
01724705 069.7 029.6 075.9 028.6 038.2 020.6 07.45 0l12.0 0.127 00.00 00.0 00.0 00.0 00.0 18.9
01725705 071.2 035.0 092.3 01%.5 038.1 022.9 08.78 012.4 0.148 00.00 00.0 00.0 00.0 00.0 21.1
01/26/05 058.2 034.4 089.6 039.6 042.9 026.7 06.66 005.3 0.082 00.00 00.0 00.0 00.0 00.0 14.3
01727705 053.3 043.3 100.0 086.3 050.9 04z2.9 09.85 002.2 0.017 00.05 00.0 00.0 00.0 00.0 16.3
01/28/05 043.7 030.3 1l00.0 091.9 045.0 029.7 09.13 004.0 0.002 00.02 00.0 00.0 00.0 00.0 05.8
01/29/705 052.5 026.0 095.4 059.1 043.9 025.1 03.29 010.3 0.047 00.00 00.0 00.0 00.0 00.0 10.2
01/30/05 034.6 030.4 099.1 096.4 034.3 030.1 07.72 003.2 0.015 00.01 00.0 00.0 00.0 00.0 01.3
01/31/705 032.8 027.6 098.9 087.2 031.4 027.0 07.68 002.5 0.013 00.00 00.0 00.0 00.0 00.0 00.4
0Z/01/05 033.1 030.2 095.4 054.0 030.5 028.1 04.9% 001.9 0.016 00.01 00.0 00.0 00.0 00.0 00.5
02/02/705 046.7 027.4 093.3 044.1 036.1 024.5 o07.00 012.8 0.061 00.01 0.0 00.0 00.0 00.0 07.4
02/03/05 055.0 026.6 083.6 025.0 033.5 018.5 03.87 013.7 0.074 00.00 00.0 00.0 00.0 00.0 11.5
02704705 056.2 024.2 084.7 026.9 033.9 019.4 08.34 013.8 0.100 00.00 00.0 00.0 00.0 00.0 12.1
02705405 051.2 030.8 096.5 043.9 037.2 027.2 11.99 006.1 0.073 00.03 00.0 00.0 00.0 00.0 09.6

)
]
H
]
]
]

Figure 6. TXHPET network cumulative daily weather data output format.



TXHPET User Manual

Soil Temperatures

The Soil Temperatures link accesses a file of daily soil temperature data (at 2
inch and 6 inch depths) for the current calendar year (as of the previous day).
Maximum, minimum, and average (mean) daily soil temperatures are presented in °F
and °C.

Bushland (ARS), TX Soil Temperatures Date: 11/14/2005 Time: 9:40:040 am
Date Max T @ 2" Min T @ 2" Avg @ 27 Max T @ 6" Min T @ &" Avg @ 6"
F [ F C F c F [ F C F C

01/01/08 041.0 005.0 026.9 -02.9 034.0 001.1 031.0 -00.5 026.4 -03.1 028.5 -02.0
01/02/05 1l08.4 042.4 023.5 -04,7 031.3 -00.4 041.8 005.4 022.1 -05.5 027.8 -02.4
01/03/05 0é8.2 020.1 o028.8 =-01.8 038.1 003.4 032.1 000.,0 O021.0 =-06.1 025.7 =03.5
01/04/05 065.5 018.6 012.1 -11.1 037.4 003.0 029.7 -01.3 017.8 -07.9 022.1 -05.5
01/05/05 012.8 -10.7 g0é.6 -14.1 009.89 =183 018.5 -07.5 0l1l.8 =12 0l4.8 -09.5
01/06&/05 040.7 004.8 005.2 -14.9 0l4.6 -09.7 018.6 -07.4 00%2.3 -12.6 013.3 -10.4
01/07/05 020.4 -06.4 007.5 -13.6 011.7 -11.3 013.6 -10.2 009.4 -12.6 011.5 -11.4
01/08/705 028.0 =-02.2 009.8 =-12.3 017.5 -08.1 020.6 =-06.3 0l12.5 -10.9 016.4 -08.7
01/08/08% 022.8 000.4 016.9 -08.4 023.8 -04.6 024.8 -04.0 018.3 -07.6 021.1 -06.0
01/10/05 034.9 001.& 021.6 -05.8 025.9 -03.4 026.5 -03.0 021.8 -05.6 O023.8 -04.6
01/11/05 035.0 001.7 01%.4 -07.0 025.4 -03.7 025.2 -03.8 020.7 -06.3 023.2 -04.9
01/12/05 05z.8 011.5 018.7 -07.4 025.5 -03.6 025.1 -03.8 020.3 -06.5 023.2 -04.9
01/13/05 025.%9 -03.4 017.4 -08.1 019.8 -06.8 022.8 -05.1 018.1 -=-07.7 020.7 -=06.3
01/14/05 022.5 -05.2 014.0 -10.0 016.9 -08.4 020.1 -06.6 O016.6 -08.5 018.3 -07.6
01/15/05 0.3 -07.& 013.3 -10.4 014.7 -0%.6 015.0 -07.2 016.0 -08.% 017.1 -08.3
01/1&/05 0i4.5 -0%.7 011.2 -11.6¢ 013.3 -10.4 016.8 -08.5 015.3 -0%.3 015.% -08.89
01/17/05 g1s5.2 -0%.2 009%.4 -12.6 012.4 -10.% 015.8 -09.0 0O14.6 -09.7 015.1 -09.4
01/18/05 ois.5 -07.5 010.3 -12.1 013.7 -10.2 015.4 -0%.2 013.5 -10.3 014.4 -09.8
01/19/05 o28.4 -02.0 013.8 -10.1 o018.1 -07.7 018.3 -07.6 O0l1l1.2 -11.2 014.9 -09.5
01/20/05 036.4 002.4 014.3 -09%.8 022.5 -05.3 023.% -04.5 015.% -08.% 019.3 -07.1
01/21/08 032.1 000.0 O01l6.2 -08.8 023.2 -04.9 024.3 -04.3 018.7 -07.4 021.6 -05.8
01/22/05 g30.0 -01.1 015.9%9 -09.0 021.4 -05.9% 023.6 -04.7 020.5 -06.4 022.1 -05.5
01/23/05 o28.5 -01.% 013.1 -10.5 018.3 -07.6 021.5 -05.8 0l6.6 -08.6 0192.3 -07.0
01/24/05 036.3 002.4 014.7 -09.6 023.1 -04.9 024.8 -04.0 017.3 -08.2 020.7 -06.3
01/25/05 037.2 002.% 01®2.5 -06.% 026.2 -03.2 027.1 -02.7 020.% -06.2 023.7 -04.6
01/26/05 o44.2 006.8 018.0 =07.8 025.3 -=03.7 027.3 =-02.6 021.7 -=-05.7 024.0 -04.4
01/27/05 M M M M M M 033.5 000.8 021.1 -0e6.1 D023.9 -04.5
01/28/08 036.8 002.6 023.1 -05.0 028.0 -02.2 022.1 -05.5 0l1B.2 -07.7 020.5 -06.4
01/29/08 035,66 002.0 015.% -08.9 023.1 -04.9 024.4 -04,2 017.6 -08.0 020.9 -06.2

Figure 7. TXHPET network daily soil temperature data output format.
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Daily Fax

The Daily Fax output format delivers data in the form with which most of our
North Plains ET Network and South Plains ET Network users are familiar. This format is
very useful for irrigation scheduling operations. At the top of the page are daily values
of reference crop ET, air and soil temperatures, precipitation and growing degree days
(heat units) for the 3 days prior to the current date. The page summarizes daily water
demand — on a daily, 3-day, 7-day, and seasonal basis - for some key crops in the
region. Water use estimates and accumulated growing degree days are presented for
several planting dates for each crop. Water demand for common lawn grasses are
presented at the bottom of the page.

North Plains ET MNetwork WMeather Station, Dimmitt, Ti

Date ETo ---kir-- Soil Min Prec. Growing Degrees Days (F)
in. Max Min £Zin. &in. in. Crn Srg Pnt Cot Soy Whi
o&flas08 L 3E QE 47 &7 7E 000 1z 21 18 1o z1 31
014,08 _E24 23 Ed &3 T& o 000 1z 18 14 8 2z 34
0&f15/08 20 o3 Ed &3 T& 000 Z0 z3 1% 13 z4 34
l0-day avyg min soil temp 70 75 Wind 8.3 wph from 181 deq.
CORN Short Season War. Water Use Long Season Var. Water Use
Seed Acc Growth Day 3day 7day Seas Growth Day 3day 7day Seas
Late GDD Stage  -—-—---—- infd----—- in. Stage  -———--—- infd----- in.
04701 1l0gg 1l0-leaf 325 AR adE e 1l0-1l=af _32E& 33 _3E 9.
04715 928 8-leaf _30 9 _Ze 7.0 g-leaf .30 I8 _Ze 7.0
0Ef0l  7E8 &-leaf JE8 4 _EZ 4.3 &-leaf _E8 4 _E3 1.9
0Ef1E E99 4-leaf LEl EQ 17 FEE d-leaf Sk o 17 Sl
SO0RGHIM Short Season Var. Water TUse Long Season Var. Water Use
Seed Acoc Growth Day 3day 7day Seas. Growth Day 3day 7day Seas.
Date GDDI Stage  —-—---- inSd---- in. Stage  vEsFes inSd---- in.
o&f0l 201 L-leaf ik EQ _z0 -2t d-leaf ] 17 .17 4.3
0Ef1lE  &39 d4-leaf .1la 17 _1& 2k d-leaf ] 17 _1& FUE
0&/01 328 Emerged |12 11 _1E 1.7 Emerged _1Z A Sy
06/15 23 Seeded SR gz 03 0.1 Seeded J1E PN ] 0.1
COTTON North Plains Area Water Use South Plains Area Water Use
Seed Acc Growth Day 3day 7day Seas. Growth Day 3day 7day Seas.
Date GDDr Stage = -——--—- infd---- in. Stage @« -—-—--- infd---- in.
0&/01 349 Emerged _15 14 _14 3.4 Emerged _15 14 .14 3.4
0Ef1E 316 Emerged _15 14 .14 .8 Emerged _15 14 .14 .8
0&/01 174 Emerged .15 14 .11 1.1 Emerged _15 14 .11 g
Oe/lE 12 Beeded .04 oz .10 o.o Beeded .04 oz .10 o.o
WHEAT Water Use
Zeed Acc Growth Day Zday 7day Seas.
Date GDDr Stage  -—----- infids=+= in.
0g2/s15 6406 Phy Mat .06 .11 .14 2Z8.7
02710 EE0Z H Dough .15 .14 .16 ZEE5.3
10501 4802 H Dough .15 .14 .16 Z4.0
10715 4464 H Dough .15 .14 _1l& E3.1
Fascue/Bluegrass lawn water use 0.30 inch
EBermuda grass lawn water use 0,22 inch
Buffalo grass lawn water use 0.15 inch

Temperatures (F)

Figure 8. TXHPET network fax file data format.
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Weather Data

The most important function of the TXHPET network is to provide convenient and
reliable access to meteorological data. This service to our clientele is the driving force
behind all of these new developments.

One of the most significant new developments in the TXHPET network
information delivery is the searchable database that includes data for all weather
stations in the combined North Plains and South Plains ET Networks. Users can
choose to access daily or hourly data. They can access data from one or multiple
weather stations, over any time in the period of record.

f Home W(What isET? W( Maps 1 r Weather Da W |( Credits} - Ea tl'an;];on Network

Weather Data

Choose atime interval

Daily
Readings taken daily.

Hourly
Readings taken hourly.

Conditions of Use | Legal Notices | Contact Ls
©2005 Texas A&M University System
Agriculture Program

Figure 8. TXHPET network weather data section web page.
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Select a Location

A pull-down menu is used to select one or more meteorological stations from the
list. After each location selection, the user must click the “Add” button to add the
selection to the query. Single or multiple stations can be selected for each query.

 Home |[ Whatis ET? || Maps || Weather Daw ( Credits | Evapotranspiration Network

Daily Weather Data

Select a Location

Select a location from the following list and click the Add button. You may add more than one location.
IT wou wish to remove a location simply click the remove link located next to the location.

Location List | Bushland (ARS) w L’Add
: ‘Bushland (ARS)
Added Locations |Bushland (JBF)
Chillicathe
Dalhart
Select Information Dimmitt
Earth
Etter
Select a group or individugFanvel tion fram the fallowing list and click the Add button. You
may add more than one it E;!:’;Z‘g at atime. If you wish to remove an item simply click the
rernove link located next ) mnaoke
Morse
. . Munday
Information List |Pemson v | [Add]
Wellington
Added White Deer

Figure 9. TXHPET network weather station selection pull-down menu.
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Added items may be de-selected by using the “remove” link beside the station
name. The user can add or remove stations from their data query as needed.

Next the user will select data or information items from another pull-down menu.

" Home |[ Whatis ET? || Maps || Weather Da} [ Credits | Evapotranspiration Network

Daily Weather Data

Select a Location

Salect a location from the following list and click the Add button. Wou may add more than one location. If you wish to remove 3 location simphy dlick the
remowe link located nest to the location.

Location List 'Elushland (ARS) & [A’jd]

Bushland (ARS) remaove
Added Locations Dalhan remove
Farwell remove

Select Infermation

Select a group orindividual item of information from the following list and click the Add button. Yeu may add more than one item of information at a time. i
you wizh to remowe an item simply click the remowve link located nest to the item.

Information List E----In_q@vidual ltems ---- V'[Add]

Added Iformation

Time Range

Figure 10. TXHPET network weather data web page.
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Select Information

The data / information pull down menu lets the user add items to the query.
Please remember to click the “Add” button to complete each item selection. Single or
multiple data items of interest can be included in each data query. The user should use
judgment in the number of items added as too many will clutter a graph, if chosen.
Added items may be de-selected by using the “remove” link.

r Home “'- What is ET? 1['_ Maps_“!__r Weather Data \i_r_{.':rjedﬂﬂ E“P“mlm“ﬂ Network

Daily Weather Data

Select a Location

Selwck a locatien from the fellewing list and click ihe Add butten. You may add mare than one location. H you wash 10 1emoews  lecation simphy click ihe
raffove link [oerbed naxt o the loeation

Location List Bushland (ARS) ~

Bushland (ARS) rernove
Aaldedd Locations Dalhar rermove
Farsil remioma

Select Information

Salect & group of individuwal Nem of infarmation fom the Tallowing Gie and clid the AJd butlan. You may 5dd mate than one Ham of infamation 51 8 lima,
¥ou wish to remowe an item simply olick the temowe ok losated neod to Eha itam

Isformation List w s Individusl heme === = PEY
==~ = |iinachinal Rerns --=- s
Pehdad farmaion Average Soil Temp@2
Avverage Soill TempEs
Time Range Mewimum Soil Temp@2

Maximum Soil Templ(86
Miniraum Soil Temp@2
Complete the follssang lima rangs by s Minimum Soll Temp@6
Avcerage Air Temp
Meaximum Alr Temp

S1aat Date | Mimirrisirn Air Tarmp
Avarage Dew Temp
Maxirnum Crere Tamp
Menimum Diew Temp

Ao Fielatree Humidity

Mex Redative Humidiny

Min Felatree Humidity

Awg Actual Vapor Fressure
Meax Actual Vapor Pressure
Min Actusl Vapar Pressure
v Vapor Pressure Defict
Max Vapor Pressure Defici
Min Vapor Pressure Deficit
Lnits Ao Solar iradiance

Max Solar radiance

Max Wind Speed

A Wind Speed

Avwgy Wind Directon

St D of Wind Vecior
TiPracipintion at =T

Emil D

[

Units

Salact tha wnils of mossursmani

Output Method

Figure 11. TXHPET network weather data parameter selection menu.
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Time Range

Most users are interested in data from a particular period of time (certain dates,
an entire crop season, 2 years, etc.). The Time Range function is used to select the
start and end dates for the period of interest.

Start and end dates are selected from a pull down menu. Data are available for
the length of record for each station in the networks.

Select Information

Select a group or individual item of information from the following list and click the Add button. You
may add more than one item of information at a time. If vou wish to remove an item simply click the
remove link located next to the item

Information List |----indwidual ltems ---- v
Added Average Air Temp remove
Information Reference ET Calculation remove
Time Range

Complete the following time range by settting a start date and an end date. Be sure to enter a valid
year

Start Date Date November ¥ [14% 2004
January

Fehmai

End Date Date |4pril 14 | | 2005 ¥
heny

Jupe
Units Julby
August
Septembear
October
Mowvember
Diacember

Select the units of measurement.

Units 'English v

Figure 12. TXHPET network date selection menu.
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Units and Output Format

TXHPET data are available in English or Metric (SI) units. The units pull down
menu is used to make this selection. Below the Units selection area is the Output
Method selection. By clicking on the corresponding circle, the user selects data table,
text file, graph or advanced graph output formats. The “Submit” button initiates the
database query. The “Reset” button clears all selections for a new query. After a
guery, the “Back” button in the browser returns to the query page, so the user can make
changes to the query and re-submit. (Sometimes a page refresh may be required to
update a data series or graph when using the “back” button operation to change data
selections.)

Time Range

Complete the following time range by setiting a start date and an end date. Be sure to enter a valid

year
Start Date Date | June v |1 v, |2005 v
End Date Date |September v |15 v | 2005 +
Units

Select the units of measurement.

Units English v

e

elect an output method for your data

Qutput Method

0

Output Method © Data Table
o Text File
o Graph
© Advanced Graph (next page for options)

Figure 13. TXHPET network units selection menu.
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Output Format Examples: Data Table

When the Data Table format is selected, data are presented in a spreadsheet
format. If long data records are selected, information will be presented on multiple
pages, with a pull down menu and page buttons for navigation between pages. Note
that there is a toggle button at the bottom of the page that allows the user to view the
data in graphical format directly from this page.

A

| Home U Whatis ET? || Maps || Weather Data )'Creaitﬂ Evapotranspiration Network

Data Table

Starting Date: 6/ 1/ Ending Date: 9/ Units: english

20050 :0am 15/20050:0am
Page 1 of 6
;Pag_e1__v_:[ Go To Page ][ MNext Page ]
Bushland (ARS) Dalhart Farwell
Date airT |[ET Ref Date airT |[ET Ref Date airT |[ET Ref

(°F)| (in) (°F)| (in) (°F)| (in)
06/14/2005|67.9| 0.23 ||06/14/2005(65.9| 0.23 ||06/14/2005|70.2| 0.25

06/15/2005|74.0| 0.30 ||06/15/2005/71.9| 0.28 ||06/15/2005|75.8| 0.30
06/16/2005|77.2| 0.32 ||06/16/2005|73.5| 0.28 ||06/16/2005|76.2| 0.30
06/17/2005|74.1| 0.30 ||06/17/2005|/73.1| 0.29 ||06/17/2005|76.8| 0.34
06/18/2005|78.9| 0.37 ||06/18/2005|/76.4| 0.29 |(06/18/2005|78.9| 0.34
06/19/2005|80.3| 0.37 ||06/19/2005/80.3| 0.33 ||06/19/2005|82.4| 0.37
06/20/2005|78.7| 0.30 ||06/20/2005|78.8| 0.27 ||06/20/2005(79.7| 0.31

Yiew Graph

Figure 14. TXHPET network data table output format.
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Output Format Examples: Graphed Data

The Graphed Data format provides a convenient way to view the selected data.
Graphs can have multiple axes to present multiple data units as needed. In this format
axes are adjusted automatically to accommodate the data range values. A “View Data”
link above the graph area allows the user to view data in data table format directly from
this page. User defined axes limits, and other features are available in the Advanced
Graphing format option.

i8 4 .
7 . o SO
| Home _hrf What is ET? Mr Maps || Weather Data || Credits | Evapotranspiration Network

Graphed Data

6/01/2005 10 9715 /2005
Bushland (ARS) Dalhar Farwell
Average Air Temp s E L Awmerage Al Temp "F
= Reference ET Calcuiation =" in Reference ET Calculation 2 gl [
View Data

Inches

uayuaiyey saaibag

Figure 15. TXHPET network graphed data output format.
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Output Format Examples: Text File

The text file format is a convenient way for the user to access relatively long data
records without page breaks. This format is particularly useful for importation into
spreadsheets for further analysis or plotting. The file can be downloaded, copied and
pasted and saved in a variety of formats for further user-directed analysis and
presentation.

Bushland (ARS) .airT

[Dalhart ~6/1/20050:0am9/15/20050: 0 am english
ET Ret

Farwell

Click Here to Download

B data[1] - Notepad

File Edit Format Wiew Help

RirT *F ET Ref in
Bushland (ars)

:)i

ajrT ET Ref
06/01/2005 : &7.

06,/02/2005 @ 73.
06,/03 /2005 @ 64,
06,/04,/2005 : &9,
06,/05/2005 @ &7.
06,/06/2005 @ 71.
06,/07/2005 @ 76,
06/08/2005 : 74.
06/00/2005 : 7E.
06/10/2005 @ G7.
06/11/2005 : &3,
06/12,/2005 1 70,
06,/13/2005 : 6.
06,/14/2005 : &7.
06,/15/2005 @ 74,
06,/16/2005 @ 77.
06,/17/2005 @ 74.
061872005 @ 78.
06,/19,/2005 : 80,
06,/20/2005 : 78.
06,/21/2005 @ 76.
06,/22/2005 : 76.
06,/23/2005 @ 77.
06/24 /2005 @ 7H.
06,/25/2005 : 76,
06,/26/2005 1 74,
—06/27/2005 : 77.

Mm@ E R WO RMOoOREN Do R R R R
(=R alalelelelslels)slalslolslelsl sl olslolslela)sl o] sl o)
]

[*Y]

Figure 16. TXHPET network text file output format.
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Output Format Examples: Advanced Graphing

Advanced Graphing options enable the user to modify line weights and colors,
manipulate axes, and set graphed data ranges. Line properties, axis limits, etc. are
selected for each data item and for each location/station separately. Default properties
will be used for items not otherwise specified by the user. Clicking the “Submit” button
initiates the query and generates the respective graph of the data selected.

= ~Nr - - — ~ = AT
Home || Whatis ET?\]! Mapsl! Weather Data ] Credits Evapotranspiration Network

Advanced Graphing Methods

Select the output manner of each sensor

Salact a station(s) from the following list. You may only selact one station at a time.

Bushland (ARS)

Upper Lower a0

Sensor Type Plot Color Thickness AL s Separa
Limit Limit s

Axis

airT Line_¥ Blue v H- | _ O Yes

ET Ref line »|  [Oyan w 2 ¥ ' || O Yes

Dalhart

Upper Lower Hso

Sensor Type Plot Color Thickness AT Sl Separal
Limit Limit Axi

xis

e ry e T - = =

ET Ref Lne | [Green v 2] [ __niYes

Farwell

Upper Lower ss

Sensor Type Plot Color Thickness DRt i Separal
Limit Limit ?

Axis

airT Line ¥| Magenta v 2 & | ml

ET Ref |Line w| Orange |+ |2 ¥ - i l O Yes

|_ Suhmit_] 1 Previous Page J

Figure 17. TXHPET network advanced graphics section.
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Hourly Weather Data

Like the daily data query, the hourly data query selection includes pull down
menus for locations and data items. After each station location and after each data item
selection, click the “Add” button to complete the selection. Added items can be de-
selected by clicking the “remove” link beside those items.

( Home ]| What is ET w’ Maps W(_Weather Da WIKCreditsw apotranﬁ:niration Network

Hourly Weather Data

Select a Location

Select a location from the following list and click the Add button. You may add maore than one location. If you wish to
remove a location simply click the remove link located next to the location.

Location List | Bushland (ARS) v | [Add]
Added Locations

Select Information

Select a group or individual itern of infarmation from the following list and click the Add button. You may add more

than one itern of information at a time. If you wish to remave an item simply click the remave link located next to the
itermn.

Information List  [----Individual tems ----  +|[Add]

Added Information

Figure 18. TXHPET network hourly weather data section.
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Time Range, Units, and Output Format Selection

The time range selection for an hourly data query is more specific, allowing for
the hourly time step. Use the pull down menu to select start and end dates and times.
Recall that time stamped data of 01:00am represents data from 24:00am to 01:00am.

Units and output formats are selected the same as for the daily data query.
Use the pull down menu to select English or Metric units. Click on the circle beside the

desired output format to select the output method. Click on the “Submit” button to
initiate the query.

Time Range

Complete the followang time range by settting a start date and an end date. Be sure to enter a valid year

Start Date Date | June v [1 =, [2005 v

Time |1 ~ :/00 v| am »

End Date Date | June v/ [[@~|, 2005 v

Time[1 *|:[00 ¥ [am ~

Units
Select the units of measurement

Units English »

Output Method

Select an output rethod for your data,

Output Method © Data Table
) Text File
© Graph

@)

O Advanced Graph (next page for options)

Fese

Figure 19. TXHPET network hourly time range selection section
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Hourly Data Query Example: Selecting Stations, Data Items, and Time Range

For this example, air temperature and 2 inch soil temperature will be accessed
for the same weather stations (Bushland, Farwell, and Dalhart) as those used in the
daily example. The period of interest is October 14 thorough November 15, 2005.

Select a Location

Select a location from the following list and click the Add button. You may add more than one location. If you wish to
remove a location simply click the remove link located next to the location.

Location List Bushland (ARS) |

Bushland (ARS) remove
Added Locations Farwell remove
Dalhart remove

Select Information

Select a group or individual itemn of information from the following list and click the Add button. You may add more
than ane item of information at a time. If you wish to remove an iterm simply click the remaove link located next to the
iterm.

Information List  |----individualltems ---- v [Add]

Air Temperature remove

Added Information 2" Soil Temperature remove

Time Range

Complete the following time range by settting a start date and an end date. Be sure to enter a valid year

Start Date Date [October  ~| [14 v|  [2005 ¥

Time 1 ¥|:[o0 ¥|[am ¥

End Date Date | November ¥/ |15 ¥/, [2005 v|

Time[1 ~/:[00 ¥][am ¥

Figure 20. TXHPET network hourly data selection section.
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Hourly Data Query Example: Data Table Format

The Data Table format provides date and time along with the data items selected
for the locations of interest. Above the table are some page navigation buttons. This
presentation format enables the user to view the data for multiple locations in a side-by-
side manner.

The View Graph link below the table conveniently switches to a graphical data
presentation format.

cas Hioh Plams
Evapotranspiration Network

( Hm‘new rWhat is ET?W ( Maps T f Weather Dangredilﬂ

Data Table

- P_age10139
\Page1 | GoToPage |[ NextPege |

Bushiand (ARS) Farwell Dalhart
AT [soilT2 airT [solt2 airT [soim2
Oale (*F)| (°F) L k)] (°F) D (F)| (F)

10M14/2005010000( 48 | 49 [|1014/200501:0000) 45 | 54 [[1014/200501.00:00] 44 | 52
101472005 020000 46 | 48 ||1014/200502:00:00) 45 | 53 ||10/14/200502:00:00] 43 | 91
1014/200502:00:00 45 | 46 (10142005 02:00:00) 44 | 52 (| 101472005 02:00:00( 41 50
101472005 04:00:00] 47 | 48 ||10M14/2005 04:00:00) 42 | 51 101472005 04:00:00] 40 | 49
10142005 05.0000( 46 | 47 (101472005 05:0000) 43 | & 100142005 050000 41 48
10M4/200506:00.00( 45 | 46 [|10/14/200506:0000) 45 | 50 [[100147200506:00:00) 41 48
10M14/200507:00.00( 43 | 45 [[10M4/200507:0000| 44 | 50 ([[10M45200507.00:00) #1 47
1011472005 08:00:00( 47 | 47 [|10/14/200508:00:00) 46 | 50 [[101472005 08:00:00) 43 | 47
101 4/200509:00:00( 57 | 63 ||10/14/200509:00:00) 54 | 52 (|1014/2005 09:00:00( 51 49
101472005 10000000 65 | 82 |(10M4200510:00:00) 62 | 54 (101472005 10:00:00( 61 54
1014/200511:00:00( 69 | 91 [{10/14/200511:00:00| 66 | S8 ([[10/14/200511:00:00) 69 | 58
101472005 12.00:00( T 97 ||101 442005 12:00:00) 68 | 63 |[|10M4/200512:0000| 73 [ 70
101 4/200513.00:00( 73 | 101 [|10M4/200513:00:000 70 | 67 ([[10/147200513.00:00) 75 | 74
101 4/200514:00:00| 75 | 101 |10 4/200514:00:00) 72 | 70 |[|10M 42005 14:00:00] 77 | 74
1014/200515:00:00| 76 | 98 ||10M4/200515:00:00) 73 | 73 (10142005 15:00:00( 77 | 75
10/114/200516:0000( 76 | 86 [|10/14/200516:00:000 73 | 73 [[10M4/200516:00:00) 77 | 72
10M4/200517:00.00( 76 | 78 [|1OM4&200517:00000 72 | M 10142005 17.00.00( 76 | GBS
101 4/200518:00:00| 73 | 71 |[10M4/200518:00:00| 69 | 68 |[|10M4/20051&:00:00( 70 | 66
1014/200519:00:00| 65 | 63 |{10M14/200519:00:00] 61 64 || 10/14/200519:00:00) 58 | 62
10/14/2005 20.00:00| 81 B0 |]10/14/2005 20:00:00| 56 | 81 1001472005 20:00:00] 51 58

Wiewy Graph

Figure 21. TXHPET network hourly data table format.
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Hourly Data Query Example: Graphed Data Format

The Graphed Data format provides a convenient way to view the selected data.
Graphs can have multiple axes to present multiple data units as needed. In this format
axes are adjusted automatically to accommodate the data range values. Note that with
hourly data intervals, long data records can result in a crowded graph. Selection of
shorter time ranges (fewer days) or using a daily data interval can improve readability of
the graph if necessary. A “View Data” link above the graph area allows the user to view
data in data table (spreadsheet) format directly from this page. User defined axes
limits, and other features are available in the Advanced Graphing format option. Use of
this option is the same as for the Daily Data query.

. exas Hioh Plains
f g —y 3
J Home || Whatis ET?ﬂ\|_;‘ Maps || Weather Data YCredits | Evapotranspiration Network

Graphed Data

10/14f2005 1:00AM 10 1171572005 1:004AM
Bushland {ARS) Farwell Dalhart

Ajr Temperature ~ fE e Temperar
2" Soil Temperature = ®F 2" Soil Temperature i

View Data

61.0 | : l i 1l § |
ss.0 4] 4]0 j_ :

|
X0 1415M16' 1718 19202122'232425'26'2728 29303 10102020405 0607708 0910'11'12'13"1 4'
October Mowerr

Figure 22. TXHPET network hourly data graph output format.
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Hourly Data Query Example: Text File Format

The text file format is a convenient way for the user to access relatively long data
records. The file can be downloaded, copied and pasted, and saved in a variety of
formats for further user-directed analysis and presentation.

[Bushland (4RS) -
Farwell o iry 107142005 1 ;0 e 111572005 10 am engish
Dalhart '

Click Here to Diownload
B data[1] - Notepad =13
File Edit Format View Help
airT “F soilT2 °F ~
Bushland Cars)
airT so0ilT2
10/14/2005 01L:00:00 : 48 49
10/14,/2005 02:00:00 @ 46 48
10/14 /2005 03:00:00 : 45 46
10/14 /2005 04:00:00 : 47 48
10/14,/2005 05:00:00 : 46 47
10/14/2005 06:00:00 : 45 46
10/14 /2005 07:00:00 @ 43 45
10/14 /2005 08:00:00 : 47 47
10/14 /2005 09:00:00 : 57 a3
10/14 /2005 10:00:00 : 65 82
10/14,/2005 11:00:00 : &0 91
10142005 12:00:00 ¢ 71 97
10/14 /2005 13:00:00 : 73 101
10/14 /2005 14:00:00 : 75 101
10/14 /2005 15:00:00 : 76 98
10/14/2005 16:00:00 : 76 86
10/14 /2005 17:00:00 : 76 7B
10/14,/2005 18:00:00 : 73 71
10/14 /2005 19:00:00 : @5 a3
10/14 /2005 20:00:00 : 61 ald
10/14,/2005 21:00:00 : 57 57
10142005 22:00:00 @ 53 55
10/14 /2005 23:00:00 @ 51 53
10}?5{2005 00:00:00 : 52 52

Figure 23. TXHPET network text output format.
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E-mail Listserv Capability

While current users can continue to receive TXHPET related *fx and *.prt files
through the current modes of faxing and or electronic web based downloading from the
NPET and SPET network sites, a preferred new delivery option has been developed to
replace faxing. This delivery mode is intended to reduce phone costs and the time
required to disseminate the data files each day. A network listserv delivers fax and .prt
files via e-mail each morning. On-line web based signup for the listserv e-mail service
is available at http://amarillo2.tamu.edu/listserv For most users (irrigators, for instance)
the *.fax and *.prt data formats will be of primary interest. Other formats available for e-
mail distribution are intended primarily for research and model applications

Upon entering the listserv page, the user can create a new account or modify an
existing one. The front page of the listserv site is shown below:

) My Contact Management System - Microsoft Internet Explorer Q@E|
File Edit V“iew Favorites Tools Help l,:'

: . A =) s = . = - y 5

QBack 2] lﬂ \ELI 0 | o~ Search Py Favarites {f =" @ Q .“i
pddress | @] hitpefamariloz, tamu, eduflistsery] B ks ?
Google - v | [C] search | g0 Ehzseblocked | "% check = i Autolink = [ #doptions & & -

TXHPET List Serv
ET Station Data Email Service

User Account Administration Login

Modity Existing

o - Ao v TTeer
Register As New User Account

Here

UseIrname:

pas sword:

Forgot Your
Username
or password?

£] & Internet

Figure 24. TXHPET network listserv front page.
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The new user registration screen is shown below. The user should fill in all applicable
blanks. Account data are used only to assess data applications and audiences and to
provide a means of contacting users as needed for correction of data delivery problems.

2l User Management: Add a User - Microsoft Internet Explorer |ZHE|E|
File Edit ‘Wiew Favorites Tools  Help .;rl

eBack - \_)' |ﬂ Ig ;j /‘:\J Search ‘i“\'( Favorites {‘3 <]~ ..__7 - _J @ @ ﬁ
Address |@j http:ffamarillo2 kamu.eduflistserv/adduser . php v| [e1:) Links **
GDEJ3]E-| v| |G| search ~ @ @236 blocked  *5F Check ~ Y Autolink v 1] AutoFil B EOptmns & @ -

User Management System

Add a User

User Information
First Name:

Last Name:

[ 1
Street:
[ 1
City:
[ 1

State:

System Login Informaftion
User Name:

Pazsword:

L 1

Business Information

Occupation:

Business Name:

L ]
Zip: Business Desgcription:

L ]
Home Phone: Business Contact:
EE—
Cell Phone: Busmess Phone:
r r
Email Address: Business Fax:
r r

[ Subrmit User Information ]
@j Done 0 Inkernet

Figure 25. TXHPET network listserv new user input section.
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Following successful submission of user information, the station and file selection
screen (illustrated below) will appear. Generally the fax file designated by the “fax” file
extension and the hourly meteorological data files designated by the “prt” file extension
are the files of interest to most users, including irrigated producers. Other files
designated by the various extensions are again primarily for researchers and modelers
associated with the TXHPET network. A user can select one or more stations and

formats of interest. The selected files will be sent to the user’'s e-mail address each
morning.

& | My Contact Management System - Microsoft Internet Explorer

File Edit Miew Favorites Tools  Help
QBack M > \i‘l \ELI _;\J /-__‘: Search ‘:1\?’ Favorites 6:4 = @ Q ‘i‘i
Address @I] http: ffamarilloz, tamu, edu/listseryfmanage_sites.php
Google - v| |Gl search + §P Ehzisblocked A¥ Check - TR Autolink - [ Edoptions 4
your email is still t-marek@tamu. edu
Busiland ARS (Dus) Busiand (jbf) Chillicothe (cii)
024 O grs 024 [Ogas 024 [Ogas
fax O imp Ofax O mp Ofax O mp
prt O ssl Oprt O ssl Oprt O ssl
Dalhart (dal) Dimmit (dim) Earth (ear)
024 O grs 024 [Ogas 024 [Ogas
O fax O imp Ofax O mp Ofax O mp
O prt O ssl Oprt O ssl Oprt O ssl
Eftter (eff) Farwell (far) Hal (hai)
024 O grs 024 [Ogas 024 [Ogas
fax O imp Ofax O mp Ofax O mp
prt O ssl Oprt O ssl Oprt O ssl
Lamesa (lam) Lubbock (Inb) Mor (mor)
024 O grs 024 [Ogas 024 [Ogas
O fax O imp Ofax O mp Ofax O mp
O prt O ssl Oprt O ssl Oprt O ssl
Munday (maun) Perryton (per) Wel (vel)
024 O grs 024 [Ogas 024 [Ogas
O fax O imp Ofax O mp Ofax O mp
O prt O ssl Oprt O ssl Oprt O ssl
White Deer (witi) WTD ovid) WTF oviy)
024 O grs 024 [Ogas 024 [Ogas
O fax O imp Ofax O mp Ofax O mp
O prt O ssl Oprt O ssl Oprt O ssl
[ Cancel Changes, Return to Main Menu ]
@I]Done

Figure 26. TXHPET network listserv station selection page.
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E-mail receipt of the files can very slightly but a typical example is shown below:

= Mail From: <TXHPET@amarillo2.tamu.edu>

File Edit Wiew Actions Tools Window Help
J X Close  JEReply - MForward - @ v| == S | B S, | ‘

Mail |F'r0per1ies | Persanalize |

Subject: Da i ¥HPET Metwark.:

Data file(s) frorn the TRHPET MNetwork.

B 3 (3 [5 [

Message bus05322.fx  bus0S322.grs  ett05322.Fx  ettDS322.grs

(Deleted) a

Figure 27. Typical e-mail delivery of TXHPET network selected files.
If you need further assistance in navigating the TXHPET website, please contact:
Texas Southern High Plains:

Dr. Dana Porter, P.E., South Plains ET Network manager, TCE/TAES — Lubbock
d-porter@tamu.edu

Texas Panhandle and Northern Texas High Plains:
Leon New, P.E., Professor and Irrigation Specialist, TCE- Amarillo
[-new@tamu.edu

For technical assistance or for the reporting of web-based operational or content errors,
please contact Dr. Dana Porter or Thomas Marek at t-marek@tamu.edu.
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Credits

These developments would not have been possible without support of our
sponsors. We greatly appreciate their financial and in-kind support.

—_—— g ot
1 Horm What is ET? ‘l:'- Maps 1!:- Weather Dats |:' Crodits _E_'lrwm_m_ Nm_ _l_

| CreditsSPartners

Tin Vs boagh Pl T Rt S, manis e ab iy s i pammbh Bt Fensing
| esgumizabons and agansn TEens indede remel g P Eradieira, Ay Bt o e sty o5 Moy R b

e L ]
Szppaa e Sare cevails agrobatic

| bt gt

Hawi oo B vl Erent o
IEpche BT 1T O

Moo VB b Py oot ol
TS w0 DB il D65

Pamﬁﬂmwiﬂmmm
1 Sveerw BAmh B Dt e T £

f i~ Heith Plasn Fes (= [CE TR
,-_p 2
P et e e e 510

it FLaiirs Lischen g oo 1] WA Ciiiaralism
ewianci B, 1
i B TR £ O

Tewan BAM Uysteer sty A b iinm ol P se o ohe el
l::mr-n- — A e
[ T P

Lubbock - Pecos - Halfway  reus s vy novms s rosemcn mt

il Tortm AR T mim ety Harems A0 el Mowrart svd E e 0 gvme E"l"__;"“‘_‘;:'f’r-_'-'-‘t‘"
£ Tamas Sgrn sl B s flsdmm. @ Froes d iaprsios | sl = LRDHOTIC T e

Esr&h-uu-- a.p--ll-—-l
AP AR, CPIL., SWWREFR . D il

oreire
Conservation & Production iR et L AIE 60 QUARATI TR

C RIE ET 2 efe Tincia AEM Unkvwulty ~ CRCET Wty (i

Tewas Waker ml‘ Board

hig e Baxih whorma

HEks P Bod
Pl Peeien (abon TS r Grg

National Peanut Board

v s Wk Wiphet Forsaimces I'rﬂllll TARUE College
Fexns Warer ] Fhatiom, T
Resources Insiiluie T Wi L .

Figure 28. TXHPET network partners section.
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APPENDIX
Units
Item English Unit Metric (SI) Unit
Evapotranspiration (ET), Reference | Inch (in) Millimeters (mm)
Evapotranspiration, Crop Inch (in) Millimeters (mm)
Growing Degree Days (Heat Units) | Degrees Fahrenheit (°F) | Degrees Celsius (°C)
Precipitation (rainfall) Inch (in) Millimeters (mm)
Pressure, barometric Millibar (mbar) Kilopascals (kPa)
Relative humidity % %
Solar Irradiance (solar radiation) Langley (ly) Megajoules per square

meter (MJ/m2)

Temperature, air

Degrees Fahrenheit (°F)

Degrees Celsius (°C)

Temperature, dew point

Degrees Fahrenheit (°F)

Degrees Celsius (°C)

Temperature, soil temperature

Degrees Fahrenheit (°F)

Degrees Celsius (°C)

Vapor Pressure deficit

Millibar (mbar)

Kilopascals (kPa)

Vapor Pressure, actual

Millibar (mbar)

Kilopascals (kPa)

Wind Direction

Degree (°)

Degree (°)

Wind Direction, standard deviation

Degree (°)

Degree (°)

Wind Speed

Miles per hour (mph)

Meters per second
(m/s)

Citation of this document can be made as follows:
Porter, D., T. Marek, T. Howell, and L. New. 2005. The Texas High Plains Evapotranspiration
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