MEMORANDUM

To:
ESPAM2 Data Files

Fr:
B. Contor, IWRRI

Date:
5 May 2011

Re:
Crop evapotranspiration data for ESPAM2

_________________________________________________________________

Background

The crop evapotranspiration data for ESPAM2 are supplied to the software MKMOD in a file called the *.eti file.  The new ESPAM2 Tools developed by IDWR in the spring of 2011 build the *.eti file.  The following input data are required by the ESPAM2 Tools for *.eti:

1. GIS polygon shapefile or polygon feature class showing the regions for which discrete evapotranspiration values are calculated.  The attribute table must include a "Name" field (string data type) identifying the region.


2. Data table of evapotranspiration.  Each value will give the depth in feet expected of irrigated parcels within a geographic region, given the crop mix and climate data of the region.  This data table must be a *.csv file with one column containing a "Name" identifier for the region and one column for each model stress period (currently periods 1 through 342).  The "Name" field must contain identical entries to the "Name" field in the GIS shapefile, so that the values may be associated by the ESPAM2 Tool.


This memo describes the data provided to IDWR for model calibration, complying with these requirements.  Differences between these data and the previous irrigated-lands ET are described.  Basic data and intermediate files accompanying this memo are also described along with tests of the output data.

This memo is designed to supplement the memorandum Microsoft Word - MEMO_ET_IrrLands_20090718.pdf (July 09 Memo), ESPAM1.1 Design Document DDW-010 Traditional Evapotranspiration Calculations, http://www.if.uidaho.edu/~johnson/DDW-010_ET_9_04.pdf (ET Design Doc) and ESPAM1.1 Design Document DDW-001 Determination of Crop Mix Revision One, http://www.if.uidaho.edu/~johnson/DDW-001-CropMix_Rev_1.pdf (Crop Mix Design Doc).

ET Data for Model Calibration

The following data are provided to IDWR for model calibration.  These are current data as of 5 May 2011:

1. The GIS polygons describing ET regions are in shapefile data set "counties_for_et_20110504."  These data include a *.shp file and other files associated with the ESRI shapefile format.  

a. The basic geometry is derived from a "Counties" shapefile originally obtained from IDWR circa 2001.

b. The data have been reprojected by IWRRI from IDTM to IDTM83 coordinate system using the ArcView3.3 projection engine.  

c. No *.prj file or metadata (except this memo) are provided.

d. Some hand-drawn polygons were generated for areas of the model grid outside Idaho.

e. Blaine County was subdivided.  Only a portion of Owyhee County is represented.

f. The attribute table includes the following fields:

i. Shape (ESRI-generated required field)

ii. Name (This is the field that is used to link to the tabular data.  It shows the county whose ET data are to be used, which in some cases is not the county the polygon lies within.)

iii. County (This identifies the county the polygon lies within, or else lists "Out_Of_State," and is not needed by the ESPAM2 Tools)

The July 2009 memo describes the assignment of "Name" and "County" and the rationale behind the subdivisions of Blaine County.


2. The tabular data are in file "EXPORT_ET_20110505.csv."  Field "COUNTY" contains an abbreviation of the county name.  This field was used in processing but is not needed for the ESPAM2 Tool operation.  "Name" is the field used by the ESPAM2 Tool to link to the polygons in the shapefile.  The remaining fields contain the depths of evapotranspiration in feet, for each stress period.  Calculation of ET depths is described below.

Calculation of ET Depths  

ET depths for each crop were obtained from ETIdaho data from University of Idaho, Kimberly.  Crop mix was obtained from paper reports of the National Agricultural Statistics Service.  These data are discussed in the July 09 Memo, the Crop Mix Design Doc and the ET Design Doc.

The ETIdaho data were manipulated as described in the July 09 Memo to obtain a series of files named <station identifier>_monthly_out.csv or <station identifier>_monthly_out.csv.unmodified.  These are included in the data supplied with this memo as described below.  The files contain the estimated ET depth for each crop, for each month.  Spreadsheet versions of the files (*.xls) are included for some files.  Color coding and/or notes indicate where estimates were used to fill missing values.

The *monthly_out.csv files were used along with file File_to_County_Map_2011_05_05.csv and file ESPAM2_Crop_Mix_20110309.csv to calculate the weighted-average ET depth for each county.  This was performed with the utility contained in folder VB_JOIN_CROPS_ET_Draft1_Code.  With the exception of changing one hard-wired directory path, it is identical to the utility that has been posted on the IDWR website since 2009.  Data were output as ET_OUT_20110505.csv with a summary of processing in ET_OUT_20110505.csv.log.csv.  These were manipulated in ET_OUT_20110505.ods to achieve the required file format.  This file is in an open-source file format that may be opened with Excel 2007.  It has too many columns to be opened with prior versions of Excel.  

Finally, the manipulated data were exported for use as EXPORT_ET_20110505.csv.

Changes from Prior ET Data

Besides the change in format required for the ESPAM2 Tools, the following changes have been made:

1. Incorrect values of zero alfalfa in Jerome and Butte counties for 2005 have been corrected.

2. Estimates for 2007 and 2008 have been replaced with data from National Agricultural Statistics Service.

3. Missing values for Bonneville County have been filled with Bingham County values.  Previously these were filled with a regression based on the Rexburg weather station.

4. Bonneville County values for 2001 have been replaced with Bingham County values.  See Bonneville_Question_FromWeb.xls and June 09 Memo.

Tests of Data

Folder TEST_EXPORT_ET_OUT contains testing of the tabular data.  Spreadsheet EXPORT_ET_OUT.ods was used to add rows of data for year and month, and these were exported as EXPORT_ET_OUT__mod.csv.  Utility VB5_TEST_EXPORT_ET_OUT manipulated this file to produce EXPORT_ET_OUT__mod_test.csv, which was further manipulated in EXPORT_ET_OUT__mod_test.xls.  

File ET_HAND_CALCS_20110505.pdf is a scan of hand calculations that were done to test both the testing utility and the calculation of county ET.  Tested values are highlighted in yellow in EXPORT_ET_OUT__mod_test.xls.  Finally, in the same spreadsheet the ET for each year is plotted for each county.  No problems were identified in this testing procedure.

Data Included With This Memo

This memo accompanies data folder ET_20110505.  Its contents are:

1. Folder Monthly_Out_July_09
a. VB_Join_Crops_ET_Draft1_Code  (contains the utility used to extract data from ETIdaho and crop mix, to calculate a weighted-average ET for each county).

b. <station name>ETc_monthly_out.csv, <station name>ETc_monthly_out.csv.unmodified, <station name>ETc_monthly_out.unmodified.csv, and <station name>ETc_monthly_out.xls  (these are the ETIdaho data as manipulated in July 2009)

c. ESPAM2_CropMix_20110309.csv  (these are the crop mix data used)

d. File_To_County_Map_20110505.csv  (this indicates the ETIdaho files to be used for each county, for each period)

e. ET_OUT_20110505.csv  (output of utility)

f. ET_OUT_20110505.csv.log.csv  (log file output by utility)

g. ET_OUT_20110505.ods  (output of utility manipulated in open-source spreadsheet to accommodate formatting requirements of ESPAM2 Tools)

h. EXPORT_ET_20110505.csv  (ET tabular data for use in calibration)

2. Folder TEST_EXPORT_ET_OUT
a. Folder VB_TEST_EXPORT_ET_OUT  (contains a small utility used to reconfigure the output data for graphing).

b. ET_HAND_CALCS_20110505.pdf  (scan of hand calculations)

c. EXPORT_ET_20110505.csv  (copy of ET tabular data)

d. EXPORT_ET_20110505.ods  (copy of ET tabular data with additional records added for year and month)

e. EXPORT_ET_20110505__mod.csv  (copy of ET tabular data with additional records, in comma-delimited format)

f. EXPORT_ET_20110505__mod_test.csv  (output of test utility)

g. EXPORT_ET_20110505__mod_test.xls  (output of test utility, with graphics)

3. Bonneville_Question_FromWeb.xls  (copy of Bonneville_Question.xls which has been posted on IDWR website since 2009)

4. counties_for_et_20110504.*  (this series of files constitute the shapefile for input to ESPAM2 Tools)

5. MEMO_ET_20110505.doc  (this document)

6. Microsoft Word - MEMO_ET_IrrLands_20090718.pdf  (July 09 Memo).
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