The meeting was opened by Tom Scherer, committee chair. Tom first introduced the agenda followed by self introduction of participants telling about their location and interests in the field of climatic applications in irrigation scheduling.
Tom Scherer gave an introduction of North Dakota agriculture, Red River Valley and formation of glacial drift aquifers.
John W. Enz of North Dakota State University presented NDAWN – North Dakota Agricultural Weather Network of 67 automatic weather stations to the audience. There are 5 sponsors who helped set up stations and provide funding support. The users of the climatic data include farmers, aerial applicators, and energy managers. The information is provided through voice modem and internet. 
Dr. Dean Steele presented information on Devils’ Lake Basin water budget issues.  Dr. Rang Narayanan presented the administrative request, emphasizing the three outcomes expected of this committee and requested the committee to discuss plans to achieve these objectives.  He also requested the participant list, minutes of the meeting and accomplishments report within 30 days.
Ted Sammis initiated a discussion on use of Standardized Equation.  It was requested that the WERA-202 Committee members pursue this matter and develop a relationship of Kc values for equation other than Standardized Equation.

State reports were presented:
Luis Garcia, Colorado, presented a survey report on the extent of use of ET based scheduling in Colorado. The present adoption is less than 15% and regionally within Colorado the highest number of users is in St. Luis Valley.

Peter Palmer, U.S. Bureau of Reclamation presented the current operational status of AgriMet weather station network. There are 72 stations connected to AgriMet network covering mostly Idaho and Oregon along with few stations in the fringe areas of the neighboring states in the east and south. There are one full time student tech and other part time support amounting to 2 FTE available for the maintenance of the system. The bulk of the calibration work is done by contractors. According to Peter, the tipping bucket rain gauges require yearly calibration. Reclamation project budgets $3,000/year for maintenance of each weather station. The farmer on whose ground the weather stations are located can receive $1,500/year for maintenance at 50% cost share.

It is estimated that about 24% of the producers use AgriMet network for weather and ET information, but the use may be greater as the agricultural consultants reuse the information for a far greater clientele. Besides the farmers, the information from this network is also used by electric utility companies, USDA-NRCS for quality control of programs, verification of SEBAL, and ET model standardization such as the help being provided to the state of Colorado in lysimeter installation.

Rick Snyder, California, reported that the 49 CIMIS weather stations continue to operate in California and supply ETo information statewide.  Rick commented that the reference ET of this system was not agreeing with what CIMIS was releasing for turf irrigation.  He also presented a procedure to convert between ETo and ETr.
Hal Werner, South Dakota, presented the project on developing automated irrigation scheduling model for center pivot irrigation in South Dakota. The model calculated ET using the ASCE Penman-Monteith tall crop reference with crop coefficients adapted from FAO 56. A standard quarter section center pivot was modeled for three crops, three soil water holding capacities, and three irrigation system capacities. First year study was incomplete due to heavy rainfall. Field testing is underway during 2006 summer.

Doug Kieffer, Spectrum Technology, presented list of services provided that included portable meters for

1. assessing plant nutrition

2. soil water

3. pests and disease, and

4. environment which includes 

a. weather stations

b. data loggers

c. mini stations, such as Watch Dog

Doug mentioned about some comparative studies being undertaken to compare Watch Dog mini stations offered by Spectrum versus more sophisticated stations such as CR-10. 

Jeff Adams, Campbell Scientific, discussed about CR-1000 system which has faster processing capacity. He mentioned about using wind screen around tipping buckets to take out the effect of turbulence. The new stations will have better communication protocol with more memory and higher speed. These will work on standardized equation and only one code is enough.
Troy Peters, Washington State, presented PAW (Public Agricultural Weather) system of Washington. He pointed out that it is a simple system that addresses small farmers need.

Jerry Wright, Minnesota, briefed the group about ET based irrigation scheduling program being implemented in Minnesota. County SWCDs are providing ET information to clientele. Checkbook Accounting method is used for scheduling purpose and some local agencies provide weekly field visits for a fee.

Ed Martin, Arizona, informed that AZSCHED V2 is now available to a limited number of people and is being used in a pilot project in Willcox, Arizona. Educational presentations were made throughout the state of Arizona. 
Ted Sammis, New Mexico, presented a case study on monitoring and managing irrigation of pecan orchard. The field study involved 5 small to intermediate scale pecan growers. Farmers were educated on the use of soil moisture monitoring tools and associated scheduling software, and received instructions on use of climate based irrigation scheduling. Three out of five used either granulo-matrix sensors or tensiometer to schedule irrigation. When compared to climate based irrigation scheduling these irrigation events were later than the model’s recommendation. The findings suggest that there is a need to calibrate the sensors with the climate based model. However, none of the participants expressed interest in using climate based irrigation scheduling model, although most of them expressed the desire to use tensiometer. Only one expressed desire to use granulo-matrix sensor.
Ted Sammis also informed the group that New Mexico Climate Center developed a new interpolation program based on distance and elevation in the interpolation procedure to take care of the missing data from climate networks. Coordination and cooperation was maintained with industry and agencies.

Tom Marek, Texas, reported about the ongoing cooperation with Rick Allen on modifying the FAO-56 equations with the ASCE/EWRI standardized hourly equation for a short reference crop such as grass. Crop coefficients derived from large weighing lysimeters were adjusted according to growth stage for multiple planting dates within TXHPET models. He also reported that Texas is helping Colorado in establishing large weighing lysimeters. Texas coordinated the adoption of irrigation scheduling technology. The AgriPartner program continued demonstration program and validated irrigation scheduling model. Faxes were sent out to help producers in irrigation scheduling.

Peter Robinson and Jerry Walker, USDA-NRCS, presented information related technology support system of NRCS. There are 3 Tech. Transfer centers which deal on water and climate. A good source of information is the web site www.nrcs.gov , which has interactive soil map of all states to the county level. The audience was shown the maps on the screen using web. Mention was made about Illinois Drainage Guidelines and suggested that a web site like that for irrigation systems would be a good thing to have. They also presented the Irrigation Energy Estimator tool available at the NRCS web site. This tool helps in evaluating irrigation pumping cost and pumping plant efficiency. This may be found easily from NRCS web page or by conducting a Google search for nrcs, irrigationenergy estimator. Mahbub Alam of Kansas State mentioned that a similar, but simple tool for fuel cost analysis and pumping plant performance is also available at www.oznet.ksu.edu/mil webpage. This tool also helps in analyzing repair or replacement options.

Mahbub Alam, Kansas, reported that 38 automatic weather stations that are linked to K-State Weather Data Library. K-State research centers own 14 of these stations. In this pool, 14 more were added when Groundwater Management District number 3 handed over the stations to Kansas State University.  Kansas uses modified Penman equation with locally developed crop coefficients using alfalfa as a reference crop. GMD#5 stations use Penman-Monteith equation for estimating ET for grass reference. Producers are advised to modify the existing crop coefficients by a 20% higher value. Farmers using KanSched irrigation scheduling software has the option embedded in the program to take care of crop coefficient by selecting the crop coefficient group according to source of ET estimates.

Standardization of crop coefficients with respect to Penman-Monteith grass reference equation or comparison to ASCE standard is yet to be done. However, vigorous educational program and support to producers and crop consultants are being provided through Mobile Irrigation Lab Program in using ET based irrigation scheduling. Work on modifying and improving KanSched irrigation scheduling software according to producer’s desire is almost complete and the second version of the software will be launched shortly.

Tom Scherer, North Dakota, presented North Dakota report and showed ArcIMS viewer to show field soil maps of North Dakota that shows soil water status based on soil type and crop water use. The color of the soil map changes according to soil water status and provides a visual cue. The program provides spread sheet in which the producer can enter information about their field and view the soil water status within the field according to soil group of the particular field.
Business meeting was held on the second day after completion of presentations and discussions held on state reports. Tom Marek was nominated to take over as Secretary for the year 2007 and Mahbub Alam will serve as the Chair. Tom Scherer will serve as the past Chair.

Professor Rang Narayanan explained the reporting procedure to follow in preparing the accomplishment report. He wanted that the participants submit report according to each individual Objective delineated before. These should also include impact, educational aspect and publications. He asked everyone to send electronic version to secretary for compilation. Dr. Narayanan suggested developing coordinated joint projects between states to achieve some of the objectives.
Discussion was held about the conduct of future meetings. It was suggested that the time for presentation of state reports be limited to a half a day period. No decision was made. 

Action Items

Tom Scherer suggested that Rick Snyder may provide the method (spreadsheet) for generating crop coefficients in relation to standardized equation using the existing crop coefficients of each state. Rick was also requested to coordinate with ASCE committee for a joint meeting some times in the future.
Ted Sammis asked the group to generate comparative information on standardized versus existing crop coefficients of each state. He also asked the members to send him website links on irrigation scheduling methods to be included in his website.

Next Meeting

It was decided to hold the next meeting in Manhattan, Kansas. June 12 and 13th was chosen as tentative dates for the next meeting in 2007. The meeting was adjourned with thanks to the participants at noon to facilitate afternoon tour to NDAWN weather station, weather station calibration lab in the NDSU campus, and the Red River Valley and surrounding area.
