WERA-1022
2014 Annual Meeting Minutes
Meteorological and Climate Data to Support ET-Based Irrigation Scheduling, Water Conservation, and Water Resources Management

Meeting dates: September 17-18, 2014
Notes by José L. Chávez (vice-chair, secretary) & edited by Michael Dukes
Meeting location: The Castle Hotel, 8629 International Drive, Orlando, Florida

Meeting organizer: Dr. Michael Dukes (Chair)
1. Introductions of participants. List of participants: 
Alan Fulton, University of California

Bart Nef, Campbell Scientific

Camilo Gaitan, Florida Dept. Agriculture and Consumer Services

Chris Henry, University of Arkansas

Dana Porter, Texas A&M
Daniel Ostrum, South Dakota State University
David Sumner, USGS

Ed Martin, University of Arizona (Administrative Advisor)

Jama Hamel, U.S. Bureau Reclamation

Joe Henngler, University of Missouri

Jonathan Aguilar, Kansas State University
José Chávez, Colorado State University (Vice-Chair)

Kati Migliaccio, University of Florida

Michael Dukes, University of Florida (Chair)

Mike Hobbins, NOAA

Peter Robinson, NRCS

Robert Evans, North Carolina State University
Saleh Taghvaeian, Oklahoma State University
Stacia Davis, Louisiana State University
Troy Peters, Washington State University
Wes Porter, University of Georgia/Auburn
Suat Irmak, University of Nebraska, Lincoln

2. Ed Martin indicated that reports should match the three objectives. All states should report as soon as possible. Topics such as crop coefficients, to improve irrigation scheduling, cooperation, and on quality control procedures on weather station data are all relevant topics. Dana Porter indicated that a sub-group has been working on ASABE standards (related to weather station data quality control) which can be reported. He reminded us of the importance of crop coefficients to be able to do a good job on irrigation scheduling. The group will be active, with current objectives, through 2017. We can request an extension to continue with current objectives for five more years. Ed indicated that the objectives are appropriate as they are stated.
3. José Chávez is the vice-chair, taking notes at this meeting, and that next year he will be the chair and organizing the next meeting in CO.
4. State reports:
a. Ed Martin encouraged everyone to become officially active in the activity by filling out Appendix E. The list of participants in Appendix E needs revision. Dukes and Martin will work on revising the active member list.
b. Dana Porter: Quick update on the ASABE standard EP505.1 that was reviewed. WERA-1022 members worked on revising this standard at the 2013 multistate meeting. In 2013 changes were submitted to vote and were approved with minor comments, which were addressed. Current practices were updated. Soil sensors were taken out of the standards and equations were cleaned up, etc. The Texas High Plains ET network still operates four stations funded through the USDA ARS. Presentations and workshops are being pursued to promote the use of weather data. Texas has multiple ET Networks with different levels of support and varying data management. Dana showed the basic weather data report (one pager) and crop water use estimates. She showed the official website for the USDA-ARS Bushland Reference ET calculator now available online from the USDA-ARS Conservation and Production Research Laboratory at Bushland, TX. The tool has been promoted through workshops, extension agents training and letting people know that the weather data are there. Some publications on the use of the weather data on a journal article and part of a MS Thesis (publications coming out of that work). Dukes asking if someone has tried charging end users for weather data use; in FL they have tried but no one has accepted it. Jama says that they have done it and it works (charge $1600 a yr per station). General discussion that there are companies that offer soil moisture measurement service for a subscription and they get a good picture(s) but not a good product. Wesley Porter indicated that in Alabama sensors are being installed by commercial companies that install them and let them there without giving any technical advice on how to use the data. Dana: maybe we (Extension) we can do something on telling users how to use the sensor data, etc. Some crop consultants are doing the education part says representative from South Dakota Univ. (Daniel Ostrum). Joe Henggeler asking Suat about the situation in Nebraska, Suat said that they have 1,400 users of sensor technology for soil water monitoring. Chris Henry is asking about the use of sensors in TX (to Dana). She says that they use sensors and Plant/weather/remote sensing data. The north use more but south TX use less data. Bart Nef (CSI) says that growers are looking for trends. Wes Porter (Alabama) says that farmers want to make decision in few minutes (~2 min) on irrigation per pivot. Need on easy data interpretation and availability. Saleh T. (Oklahoma) says that Irrometer watermarks can be linked to the controller of center pivots by Valley and see the data on line through the report of the status of the pivot on line; Only way that farmers would see and use the data (easy access). John says that there is the need of a third party (consultants) to help farmers figure out what to do with the sensor data (soil moisture sensor). Wes (Alabama), farmers do not want to deal with computers: that is why many farmers have switched to tensiometers. Alan Futon (CA), indicated that SMS are widely used in CA and the private sensor has a lot of competition. According to his experience and comments from colleagues indicates some sensors do not work. Suat I. (Nebraska) says that the watermark and some other sensors work if well calibrated. Troy P. (WA) says that they use relative values of SMS and growers use experience. Suat suggests calibrating sensors for major state soil types and publishing results through extension publications, etc. Bart (CSI) indicates sensor installation is an issue and farmers should not install them. Suat: the State has tried several types of SMS (funded from USDA, NASA) and will be producing some publications. For Kansas, Jonathan Aguilar indicted that some commercial SMS providers are focused on providing sensor precision and not accuracy. Joe H. (Missouri): says that the committee could ask for a space at meetings as Irrigation Association (IA) to present/discuss on the use of sensors. Bart says that sensor type should be a function of soil type of salinity content. Ed M. agrees that a session on SMS on a larger meeting (IA) would be good. Something that the use of SMS for irrigation scheduling. Dana suggests to present at the Long Beach ASABE 2015 meeting (week of Nov. 9) with paper publication, abstract submission date: Oct 20th, manuscript due Jan 15th. Dukes says that “WE” have a roll as Extension as to indicate what to do with SMS. Suat: NSF has funded extension programs. 
c. Troy Peters, WA state report: objective to compare and contrast crop coefficients. Kcs adapted from Agrimet, then an old set of Kcs, also from CA Rick Snyder to look at different crops and different areas. He found out that all Kcs are different for different reasons (climate, varieties, soil types, different reference crops, different axis GDD, DOY, days after planting, etc.). He wants the group to send him the Kcs used in your state to compare and then he will share the database.  Suat says that Kcs should be different even at the local scale (few km). Troy wants to compile the different Kcs used on different states. Mike asks if the group should address the comparison of Kcs. Nef says that it would be good if the user could use an online tool to enter a location and find a good suggested Kcs to use. Mike: reads the objective of the group on Kcs. What to do with the Kcs out there for a given crop??? Suat: if a state does not have Kcs, he suggest measuring and producing Kcs. Ed says that in AZ Kcs-ET is used to indicate when to irrigate but not for amounts then the absolute correct value of Kcs is not very important to them since they will apply a given amount of irrigation water depth (e.g., 6 inches). Daniel (SDSU) thinks that the group could standardize Kc values if Kcs could be based on GDD, percent cover, days since planting, doy, harvest day, etc. Suat: he disagrees and thinks that each state should do it differently. Ed says what is our recommendation for growers (what is best?), what is more scientific?. Chavez (CSU) indicated the there is a compounded problem when besides the accuracy of Kcs we consider the accuracy of ETref estimation (weather station siting, etc.). Troy continued presenting the WA irrigation scheduler mobile software (for Android phones). It pulls data from several weather station networks in the western US. The system on line tracks the number of users and the number of times the user views/accesses the page. Troy indicated that farmers have compared results from SMS with the irrigation scheduler tool and that they say that the tool is working well. There are about 600 users on a monthly basis. KanSched has been promoted by funding provided by NRCS, paying growers something to use the software. Troy presented on LEPA which is growing in the state. 
d. AGRIMET (USBR) report: showed all weather stations maintained. For UT they have invested $200K to update sensors and add stations, one station for every Landsat scene. Discussion with COAGMET for QC to do it quickly. Finding funding for struggling networks in different states. Looking for a standardized weather station data across the states. Data collection, suggesting placing stations at the center of center pivots for instance. About 23 new stations installed in 2014. ET computation using Penman and comparing to new P-M for a standard computation. Alfalfa reference. It uses local input for determining planting and growing degree days. They report crop water use. Every year they do site maintenance and calibration and replace sensors. QC checking for upper and lower limits and flags out of range values and checks for rate of change between consecutive readings. Every day they review the data graphically, etc. future projects: eddy covariance network in CO, USBR funding this, next to COAGMET stations. 
e. CA (Allan Fulton) state report: the state is changing crop acreage, more deciduous nuts and fruits, citrus, olives, and pasture, and less field crops (and grain and hay) and less vineyard. Also the irrigation methods are changing to more micro irrigation (surface drip, micro-sprinkler). CA drought, 200K acres suffering. Presented the UC ANR collaborators on ET. Crops included on studies included almond, walnut, French prune, citrus, wine grapes, rice, wheat, alfalfa, vegetables, and leafy greens. ET research and extension, evaluation of crop coefficients.  Using EC and surface renewal and energy balance equation to evaluate crop coefficients (e.g., on almond). They use grass reference using data from CIMIS weather stations. Crop coefficients being updated and compared to all published coefficients. Also reported on a web-based ET reports. Use of NOAA forecast of ETo. 
f. Ed Martin report on AZ: water from the CO river (Lake Mead) with lower water levels and so looking to water use restrictions up to 2016. Talks about water restrictions based on water rights (junior, etc.). Some areas in CA already with insufficient water supply. Unknown how many growers are using irrigation scheduling. Some use SMS (e.g., TDR). Reports of saving water and improved yields from using SMS. Coop. Extension got $3.5B for programs. His position will be filled perhaps next year. 
g. Daniel Ostrum (SDSU) new Extension irrigation specialist: indicated that there is not much irrigated land in SD; corn and soybean mainly. Some getting new irrigation systems (center pivots). He is helping irrigation farmers by educating them. There is a weather network in SD and reports ET for selected crops. Also about 20% of weather stations have SMS and they will be pursuing funding to install more sensors. Some crop consultants help farmers with irrigation scheduling needs.  

5. Invited speaker, Mike Hobbins (NOAA): NOAA’s ref ET forecasting (FRET). A day to a week forecasting of ET at a 2.5 km grid. They provide inputs to ETo and Gabriel Senay with the USGS runs the program to produce ETa maps. Hourly output, spatial resolution of ~12 km. access to product via USGS Geo data portal. EDDI = evaporative demand drought index, production of continental maps, monthly. http://www.nws.noaa.gov/ndfd/
6. State reports:

a. Alabama/Georgia: Wesley Porter. Smart sensor array for SMS (watermark type), wireless, soil water tension data. Data published on the internet (web, UGA SSA DATA PORTAL). Reports weighted average of SMS data in the soil profile per site. FIST: Flint irrig sched tool. With a precipitation forecast for 0.5 to 1 in of water depth. Chances of 0, 20 and 50% of precip. Irrigation Scheduling: app available for cotton, provides weekly estimates of ETc. will add peanut and corn in the future. Also using TX smartcrop ($300 ea., IRT) on peanut, ongoing evaluation. Suat commented: Smartcrop on Tc based irrigation not accurate because canopy temperature may increase for different reasons even when there is enough water in the soil. Alabama: irrigated area not much but with a potential to grow and to improve yields. 
b. Jonathan Aguilar, K-State: showing weather data library available on-line (http://mesonet.k-state/). They are getting high values of ETo based alfalfa ET rates but they adjust values down because of physiological control of plants that the equation of ET does not consider this (ASCE std eq) which may need adjustments (wind speed, air temp.). On irrigation scheduling, they have three version of KanSched (2, 3, and 4 for stand-alone, web-based, and mobile app coming, respectively). However, there are several issues with keeping up with the operating system platform changes and software maintenance. They are developing Kc for corn for full and deficit irrigation under SDI. Looking at CWSI as well. Tools in the mobile irrigation lab include the crop water irrigator and the crop yield predictor. Also, SMS demonstration: comparison of center pivot fields managed with SMS and unmanaged. Farmer working with a crop advisor. Sensor watermark at different depths and nearby neutron probe access tubes. But is seems that the consultant’s report may not be accurate since the WM SM data are above of expected values. 
c. Bart Nef (Campbell Scientific) proposes offering training to crop consultants to improve IWM. They have a meeting in Reno (the crop consultants’ assoc.).

d. David Sumner ppt on 2 km daily ET data (USGS, FL): ETref and ETp for FL spatially (from 1995 to current time), 2 km resolution, using the ASCE std ETref (2005) equation by estimated the weather variables involved. Evaluated three methods of ETp (PET), simple method (Penman), Priestley-Taylor, and Penman-Monteith (P-M) methods. Validation with a network of eddy covariance (EC) stations. EC type was the CSI 3D sonic anemometer and the krypton hygrometer. Mainly deployed on natural areas not ag. The Priestley-Taylor (P-T) equation ETp results more closely matched EC ETp than the other two equations evaluated in the study. Chavez comment: maybe the P-T equation worked better in the study because in FL weather/environmental conditions are not very advective and therefore vapor pressure deficit (VPD) and wind speed are not a factor in the P-T equation as they are in the P-M equations. On a 2x2 km spatial resolution, they produced estimates of solar radiation for the estimation of Rn considering the cloudy conditions in FL. They used albedo values of 0.16 for land and 0 for water in their estimates of Rn and were able to get similar values than measured values with net radiometers (four way Kipp and Zonen sensor). Method published and available. They also looked at the Hargreaves daily PET method requiring only temperature data and it does a good job in estimating Rs based on Ra and Ta. Published results in the J. Hydrol. Eng. (2014) by Belaineh et al. Harmonizing multiple methods for reconstructing historical potential and reference evapotranspiration. 
7. Invited speaker, Kati Migliaccio, UF-IFAS, gave a presentation on smart irrigation apps.  Site for apps: Smartirrigation.apps.org. Premiere suite of apps for irrigation scheduling for IOS Android: for orange, strawberries, cotton, grass/turf. Coming soon for vegetables (tomato, squash, watermelon, and cabbage), avocado, peanut and sesame. The apps use the FL weather network data for ET scheduling and rainfall. For forecasting ET the use the National Weather Service or PRISM data. The apps use internal Kcs and use doy, GDD or plant growth stage depending on type of plant.  To stimulate the use of the app the app for turf has a water savings generator and water conservation scheduling option (projected savings of 15 to up to 50%). Additional water deficit irrigation features will be produced for cotton and peanut. Water balance approach which needs an appropriate/accurate precipitation data. In the future they will be looking into integrating SMS data, rainfall, forecasted ET, etc.
09/18/14

1. Election of officers: For Vice-Chair Chris Henry was nominated and elected for the 2015 annual meeting.

2. Chávez will use the group mailing list to contact them regarding options for locations to meet next year (Chávez).

3. Send State reports to Dukes, including publications, asap or by the end of Sept, at the latest. Describe activities addressing the three committee objectives.
4. State reports continued, 
a. Peter Robinson, NRCS: They have160 practices. They try to address inefficient use of irrigation water. They cost share on CP to improve irrigation ($1B). For CP they demand an irrigation management plan. Each state will opt to adopt the requirement of the management plan. They will require that the farmer and the planner will have to choose a type of an irrigation water management (e.g., plant base, soil base, ET base, etc.). NRCS is adopting a different way of allocating funds for participant farmers. $760 for 30 ac (or about $31/ac) and much less for less land. They will pay for consultants/labor SMS, soil samples, etc. They reimburse, in general up to 65% of the IWM cost (in some cases up to 90%). The plans/contracts are for three years. Farmers may contract with an irrigation conservation district for irrigation management. Talk to the NRCS people in your area since they are interested in irrigation water management tools.

b. Missouri, Joe Henggeler: Irrigation is mainly in the south portion of the state where wells are shallow (~100 ft), average ~ 2,000 gpm wells. Surface irrigation (furrows) mainly; some use surge valves. They grow rice mainly on leveled (laser) fields. Woodruff irrigation charts used, they surveyed the number of acres that adopted the method or did not have a plan. About 90% of the counties have used the method. They have about 30 weather stations, 21 are real time stations. Very low budget to oversee the network (MESONET). They use the ASCE std PM ETo method, using the CSI internal hourly ETo calculations. The network is web-based. The state has about 400K ac using the irrigation chart (scheduling on corn, soybeans and cotton). Also, SMS use is increasing in the state. They compute IUE. Autopilot ET project, using Kcs curve using the FAO-56 paper guidelines. They adjust the Kcs depending on planting density (e.g., 7 or 5 or more inches spacing of planting seeds). They use the dual Kc method but adjusting using weather data and looking at the plant density and canopy closure. Computed ETr/ETo annually, which changes during the season. 

c. Saleh T., report Oklahoma: MESONET ET and Irrig Sched products. Wells produce about 400 gpm only and irrigation is about 5-7 inches per season. About 0.5 million ac irrigated. In the panhandle they grow cotton, corn. About 70% or irrigated areas are under CP. Most farmers (86%) use crop conditions to schedule irrigation and about 39% use the touch and feel method. They also use a checkbook from NRCS for irrigation scheduling. In OK, reference ET (REF ET) is also estimated using the ASCE EWRI (2005) P-M equation. They report ETc by using Kc values and REF ET. They have four methods to estimating Kcs (a polynomial equation fitted to days after planting, GDD, average of daily temp., etc.).  There is an irrigation planner on line in MESONET which computes soil water balance or deficit. Then, they also have the simple irrigation plan to help irrigation management for turf. Use of SMS, watermark, Acclima, and CS655. Rain gauges also installed in farmers’ fields. Also some SDI practice with SMS. Canopy temperature is being looked at as a method to schedule irrigation.   

d. Arkansas, Chris Henry: they get about 56 in of rainfall. They irrigate rice and they are the second state in most pumped water; about 80% of irrigation water is from GW.  They want to reduce by half the water use by improving irrigation efficiencies. They have several factsheets on irrigation pumping plants (to improve efficiencies). Irrigation scheduling methods practiced (e.g., Mondays, after rice is flooded, every 10 days, goldfish method). Almost no flow meters on pumps in AK. Very shallow roots due to heavy soil compaction. Very low infiltration rates in crusted soils. They use about 32 in of irrigation water on rice. With a pumping monitor they track seasonal reduction of well capacity (~45% reduction). Irrigation priorities: a) irrig sched ET based, ET gage, SMS. Their weather station data are not QC and they have issues with that and therefore extension does not rely on the weather data for ET estimation. They have an on-line irrig scheduler, checkbook approach. 

e. Chavez report for CO: Performing research activities to evaluate the ASCE EWRI (2005) standardized P-M REF ET equation using lysimetry. Also,  he reported on the use of handheld infra-red thermometry (IRT), or IRT guns, to monitor corn water stress and trigger irrigation (evaluation and calibration using research grade IRTs). Also reported on the irrigation scheduling tool (WISE) recently developed by Allan Andales et al. to be used on-line (web based, cloud server) or on mobile devices (App.).
5. Invited speaker, Camilo Gaitan, Florida Dept. of Agriculture and Consumer Services, Statewide ag water planning, invited report: Ag water use regulation for FL. They regulate water use permits. ET calc based on climate data, ETref, kcs, drought conditions, soil type, irrigation method. Use of Blaney-Criddle, P-M 1984 eqs. Need of crop coefficients.   They have a mobile irrigation lab to evaluate irrigation systems and suggest improvements and tools to better management.

6.  State reports continued

a. Louisiana state report, Stacia Davis, ag center LSU: mostly rice grown in the southwest and row crops in the northern part of the state. About 42% of ag fields are irrigated. Mostly GW for irrigation water source.  No regulations on water amounts. Push to change more toward surface water use to avoid GW contamination, etc. Louisiana ag info system with ET reporting (although calc method is unknown). They have four new faculty hired with a water research-extension focus.

b.  Nebraska state report, Suat Irmak: Nebraska Ag Water Management Network (NAWMN). 1.9? million irrigated ac. About 120,000 active irrigation wells. About 80% of CP systems and 20% surface irrigation. More than 60 weather stations. NAWMN used by NRDs, NRCS, DNR, etc… Watermark sensors used (matric potential driven irrigation scheduling). Research on calibration and placement of sensors. Also SMS, rain gages and soil temp also measured. Other sensors tested as well (CSI, Crop sense/capacitance/enviroscan, PR1, watermark, NP).  A table was developed that relates SWP to irrigation triggering points for different soil types. ET network with ETgages, but the further away from the weather station then the weather data not as representative of fields microclimate then atmometers used in the network and/or farmer’s fields. They have an app for calculation water requirement, and depletion.
