DAVIDS

ENGINEERING, INC

Specialists in Agricultural Water Management
Serving Stewards of Water in the West since 1993

Technical Memorandum

To: Jim Blanke, PG, CHg, RMC Water and Environment

From: Byron Clark, PE, Davids Engineering

Date: June 6, 2014

Subject: Instructions for Annual Updates of SCGA ET and Applied Water Estimates Using

Integrated Water Flow Model (IWFM) Demand Calculator (IDC) Version 4.0

1. Overview
This technical memorandum describes the process to update estimates of agricultural water demands
for irrigation and resulting groundwater use for future years within the boundaries of the Sacramento
Central Groundwater Authority (SCGA), hereinafter referred to as the Study Area.

The analysis was performed in 2014 for polygons potentially under agricultural production based on
land use information compiled by the Sacramento Area Council of Governments (SACOG) (Bell 2013) for
agricultural and rural residential lands in the Study Area. Existing land use data developed by SACOG for
2008 were updated to reflect 2011 and 2012 cropping based on information from the Cropland Data
Layer (CDL) developed by the National Agricultural Statistics Service (NASS) and available at the
CropScape website (http://nassgeodata.gmu.edu/CropScape/). Then, evapotranspiration (ET) was
estimated using a crop coefficient-reference evapotranspiration calculation approach as described by
Allen et al. (1998). Crop coefficients were developed based on available Surface Energy Balance
Algorithm for Land (SEBAL) (Bastiaanssen et al. 2005) data describing actual ET for the 2009 growing
season covering the study area.

Future updates require CDL land use data and weather data from the California Irrigation Management
Information System (CIMIS) (http://wwwcimis.water.ca.gov/cimis/welcome.jsp) and the California Data
Exchange Center (CDEC) (http://cdec.water.ca.gov/) for the years to be updated. These instructions
assume that the person doing the updating is proficient in basic vector and raster spatial analysis using
ArcView Geographic Information Systems (GIS) software, including the Spatial Analyst extension; has an
understanding of the crop coefficient-reference evapotranspiration method for calculating crop
evapotranspiration; and is generally familiar with root zone hydrology and water balance analysis.
Additionally, the person performing the update should be proficient with spreadsheet-based analysis in
Microsoft (MS) Excel, database analysis in MS Access, and possess the skills and training to update input
text files for the Integrated Water Flow Model (IWFM) Demand Calculator (IDC) Version 4.0, described
below. These instructions will require updates over time as software and available data sources change.
The example update for 2013 described herein was performed using MS Office 2010 (Excel and Access)
and ArcView 10.0. At a minimum, MS Office 2007 is required; however the steps have not been tested
using version 2007 at this time.
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The root zone water balance model used for this analysis is IDC available at
http://baydeltaoffice.water.ca.gov/modeling/hydrology/IWFM/IDC/index IDC.cfm, which partitions
total ET between ET derived from precipitation and ET derived from applied water. In addition, IDC
estimates the demand for applied water, the volumes of precipitation and applied water that are stored
in the root zone and may be later consumed, and the volumes of precipitation that run off or flow below
the root zone as deep percolation. The model output summarizes precipitation, applied water, ET of
precipitation (ET,), ET of applied water (ET.,), deep percolation of precipitation (DP,), deep
percolation of applied water (DP,,,), and runoff of precipitation (RO,,). Calculations are performed for
individual combinations of land use type (i.e., crop) and soil type. IDC simulates irrigation events when
the soil moisture falls to the level specified in the configuration files.

Included with this technical memorandum is a zip file named “Annual_Updates.zip” containing files
referenced herein. Upon initial use of these files, it will be necessary to update links for files referenced
in the included ArcView .mxd file and MS Access .mdb and .accdb files based on the location of the
Annual_Updates directory on the computer used to perform the updates. It is recommended that the
directory path on the computer include no spaces in any of the directory names to avoid errors in
certain GIS operations. Additionally, as a fail-safe measure, it is recommended that the Annual
Updates directory and subdirectories be backed up prior to each annual update to ensure that no data
from historical analyses are overwritten.

2. Update Land Use Data (Steps 1 - 13)

The following steps are used to update the land use data. Additional review and refinement may be
warranted over time. For example, polygon boundaries should be reviewed and updated as needed
periodically (e.g., when new DWR land use surveys are released). This will also require update of the
poly_id_albers_30m raster described in Step 4. Additionally, to the extent that there are significant
changes in cropping patterns over time, it may be beneficial to update land use assignments and classes.
Changes in cropping could be reviewed periodically with the Sacramento County agricultural
commissioner to assess the need for such updates. In general, the CDL datasets should allow for such
changes to be tracked and accounted for. Changes in the estimated crop coefficients used to calculate
ET by land use type could also be updated over time as additional remotely sensed ET data becomes
available; however, it is anticipated that changes in crop coefficients by land use class will be minor over
time.

1. Download new CDL raster data for California from the NASS CropScape website
(http://nassgeodata.gmu.edu/CropScape/).
a. Follow the instructions in the interface to download the latest CDL data for California.

The data are typically released early (i.e., January or February) for the previous year.
b. Save the data to the XXXX subdirectory under the Annual_Updates directory, where
“XXXX” is the update year (e.g., “2013” for the 2013 update).
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2. Open ESRI ArcMap with Spatial analyst extension and add SCGA Field Polygons and CDL data.
The SCGA Field Polygons are in the SCGA_BMR_Update_GIS.mdb personal geodatabase in the
Annual_Updates directory.
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3. Add the SCGA_Service_Area_Buffered layer, also located in the SCGA_BMR_Update_GIS.mdb
geodatabase. Clip the CDL data using the buffered service area using the Clip tool in ArcGIS under
ArcTools = Data Management Tools = Raster = Raster Processing.
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Input Raster Clip
[ coL_2013_06.1it
Output Extent (optional) Creates a spatial subset
| SCGA_Service_Area_Buffered of a raster dataset.

Rectangle

Y Maximum

2040935.572371

X Minimum

-2196189.898293 ‘ -2127907.703317 ‘

¥ Minimum

1966501.477448

Use Input Features for Clipping Geometry (optional)

Output Raster Dataset

| C:\Active'\1123.03_RMC-SCGA_2011-2012_BMR_Update\Annual_Updates\2013,CDL_2013_06_clipped.tif
NoData Value (optional)

oK | | Cancel | | Environments... | | << Hide Help | | Tool Help
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3. Use Spatial Analyst Reclass by ASCII File tool under ArcTools = Spatial Analyst Tools = Reclass
to reclassify the clipped CDL data to SCGA land use classes.

Input raster ~| Reclass by ASCII
| cDL_2013_05_clipped = File

Input ASCI remap file
| C:\Active\,1123.03_RMC-5CGA_2011-2012_BMR_Update\Annual_Updates\CDL_LUT bt | Reclassifies or changes
Qutput raster the values of the input

| C:\Active\1123.03_RMC-SCGA_2011-2012_BMR_Update\Annual_Updates\2013\CDL_2013_06_5CGA_ReClass.tif | f\esllél?fr:n'rlgs[,}k‘eﬁrleusmg an

[ ]Change missing values to MoData (optional)

oK | | Cancel | | Environments... | | << Hide Help | | Tool Help
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4. Add poly_id_albers_30m raster. This raster is located in the Annual_Updates directory and is
used to extract pixel-scale reclassified CDL land use data for each polygon. Each polygon is
assigned a unique poly_id. As noted previously, this raster will require update if the SCGA field
polygons layer is updated and can be regenerated using the ArcTools convert feature to raster
tool.
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5. Create a copy of the extracted data for the prior year by renaming the
poly_id_pixel_updated_land_use table in the SCGA_BMR_Update_Analysis.mdb database to
poly_id_pixel_updated_land_use_YYYY, where “YYYY” is the prior update year.

6. Use the Sample tool under ArcTools = Spatial Analyst Tools = Extraction to create a database
table containing the SCGA land use assignment for each pixel within each polygon. Note: this
process extracts land use data for approximately 500,000 pixels and may require several hours
to complete. This operation will overwrite the extracted land use data for the prior update year.
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Input rasters

Sample

| 4

« [+ [x][+] ]

Creates a table that
shows the values of cells
from a raster, or set of
rasters, for defined
locations. The locations
are defined by raster
cells or by a set of
points.

<»CDL_2013_06_SCGA_ReClass

TInput location raster or point features
| poly_id_albers_30m.tif ~ @
Output table

|C:\Active\llza.03_RMGSCGA_ZDIJ:2012_BMR_Update\AnnuaI_Updates\SCGA_BMR_Update_GE.mdb\poly_id_pixel_updated_\and_use | EI

Resampling technique (optional)
| NEAREST

v]

0K ‘ | Cancel | | Environments... | | << Hide Help ‘ | Tool Help

7. Open SCGA_BMR_Update_Analysis.mdb in the Annual_Updates directory. Run the query
005_mktbl_poly_id_SCGA LU _lookup.

@ I &~ - &~ = SCGA_BMR_Update_Analysis : Database- C:\Active\1123.03_RMC-SCGA_2011-2012_BMR_Update\Annual_... ? — 0O X
HOME = CREATE EXTERNAL DATA DATABASE TOOLS Acrobat Byron Clark ~ H

AN — 3 Y 4] Ascending T ’7 == New > e =
bA D E ABC H .
ES) v

%] Descending T =2 save = B I U 3= 1

View  Paste _, | Filter Refresh Find
4 84 Remove Sort ¥ Al - XX Delete ~ [7] R-lA-W- 8. | ===
Views Clipboard & Sort & Filter Records Find Text Formatting -~
All Access Objects @ «
Search... p
Tables 2

+@ poly_id_pixel_updated_land_use

X scealut

Queries

»

@ 001_poly_id_SCGA_LU_pixel_count

@ 002_poly id SCGA max_count

@ 003_poly id SCGA majority LU

@ 004_paoly_id_SGCA_majority_LU_no_dups

Z%  005_mktbl_poly_id_SCGA_LU_lookup

MNUM LOCK

8. Return to ArcMap. Open attribute table for SCGA_Field_Polygons. Add the following fields:

e LUXX_CDL - Text field with 32 characters. “XX" is the last 2 digits of the year to be updated.
For example, for 2013, “XX" is “13”.

1772 Picasso Ave, Suite A 11 phone 530.757.6107

Davis, CA 95618-0550 www.davidsengineering.com



Name: |LU13_CDL

Type: |Text

Field Properties

Alias

Allow MULL Values
Default Value
Length

Cancel |

e LUXX_pct — Field type is “Double”. Use last two digits of year for “XX” in field name.

Name: |LUI3_pct

Type: |Double

Field Properiies

Alias
Allow MULL Values
Default Value

| | Cancel |

e LUXX_Final — Text field with 32 characters. Use last two digits of year for “XX” in field name.

Name: |LUI3_FinaI

Type: |Text

Field Properties

Alias

Allow MULL Values
Default Value
Length

Cancel
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Field values will be Null:

EH- S 1EE 0 x

x
LU12 CDL LU12 pet LU12_Final Shape_Length Shape_Area LU13 CDL LU13_pet LU13_Final ~

Rural Residential 0.437186 | Vineyards and Orchards 3182.725181 632846038774 | <Mull= <Null= <Null=

Pasture and Hay 0.916168 | Native 4221.578126 511637.088433 | <Null= <Null= <Null=

Pasture and Hay 0.918919 | Native 1639832947 126701.508468 | <Null= <Null= <Null=

Pasture and Hay 0.995238 | Native 3935.466174 656778.899056 | <Null= <Null= <Null=

Pasture and Hay 1 | Pasture and Hay 750083621 1594108379 | <Null= <Null= <Null=

Pasture and Hay 0.769231 | Rural Residential 1153.95693 72853.965581 | <Null= <Null= <Null=

Pasture and Hay 0.9 | Pasture and Hay 2165.476198 220712 428147 | <Null= <Null= <Null=

Pasture and Hay 0.956522 | Pasture and Hay 2010.175224 140381.401097 | <Null= <Null= <Null>

Grain 0.8125 | Native 904.146209 56373.548613 | <Null> <Null= <Null=

Grain 0.619048 | Pasture and Hay 1092187588 59784 950555 | <Null= <Null= <Null=

Pasture and Hay 0.97554 | Native 6264.568632 2172898.680196 | <Null= <Null= <Null=

Rural Residential 1| Rural Residential 250.964351 2594808367 | <Null= <Null= <Null=

Rural Residential 0.5 | Rural Residential 723.73864 16660.358846 | <Null= =Null= =Null> v
£ >
"o 0 » »|[E|S 0 outof 2000 Selected)

9. Add table poly_id SCGA_LU_lookup from SCGA_BMR_Update_Analysis.mdb. Join by attribute
to SCGA_Field_Polygons based on poly_id. Keep all records.

Lookin: |3 SCGA BMR Update Analysis.mi v | & & (@

Name Type

ESf_776D0E35F3BA4C65AC.. Personal Geodatabase Tab...
Edlpoly_id_pixel_updated_la.. Personal Geodatabase Tab...
E=helel VAL Blee SRR eI 08 Personal Geodatabase Tab...
E3SCGA_LUT Personal Geodatabase Tab...

Name: ‘ poly_id_SCGA_LU_lookup

Show of type:  Datasets and Layers
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Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

What do you want to join to this layer?

|]oin attributes from a table

1. Choose the field in this layer that the join will be based on:

| poly_id

. Choose the table to join to this layer, or load the table from

[E poly_id_SCGA LU lookup
Show the attribute tables of layers in this list

. Choose the field in the table to base the join on:

Join Options

(®) Keep all records

All records in the target table are shown in the resulting table.
Unmatched records will contain null values for all fields being
appended into the target table from the join table.

() Keep only matching records

I a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

o ] [ em |

10. Calculate fields LUXX_CDL and LUXX_pct from the corresponding values in the joined table.
Remove joined table.
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Farser

(®) VB Script
Fields:

(O Python

SCGA_Field_Polygons_140418.LU12 »~ ”
SCGA_Field_Polygons_140418.LU1=
SCGA_Field_Polygons_140418.LU1Z
poly_id_SCGA_LU_lookup.poly_id_a
poly_id_SCGA_LU_lookup.n_tot
poly_id_SCGA_LU_lookup.SCGA_Co
poly_id_SCGA_LU_lookup.SCGA_LU.
poly_id_SCGA_LU_lookup.LU_SCGA, o

< >

["]show Codeblock
SCGA_Field Polygons 140418.LU13 CDL =

Functions:

Abs ()
Atn ()
Cos( )
B ()
Fix ( )
nt( )
Log ()
Sin( )
Sar( )
Tan( )

e EHE

[poly_id_SCGA_LU_lookup.SCGA_LU]

I

Parser

(®) VB Script
Fields:

() Python

SCGA_Field_Polygons_140418.LU1Z A -
SCGA_Field Polygons 140418.LU1%
SCGA_Field_Polygons_140418.LU1%
poly_id_SCGA_LU_lookup.poly_id_a
poly_id_SCGA_LU_lookup.n_tot

poly_id SCGA_LU_lookup.SCGA_Co
poly_id_SCGA_LU_lookup.SCGA_LU
poly_id_SCGA_LU_lookup.LU_SCGA,

< >

[|show Codeblock
SCGA_Field_Polygons_140418.LU13_pct =

Type:
@ Number
() String

() Date

sin( )
Sar( )
Tan( )

=1l [a] ] [ ]A]

[poly_id_SCGA_LU_lookup.LU_SCGA_pct]

~
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11. Finalize updated land use.
a. For polygons too small to be assigned land use type from the CDL data (168 polygons
comprising a total of 30 acres for 2013), assign SCGA land use class from prior year.

Enter a WHERE clause to select records in the table window.

Method : |Cleahe anew selection

[Shape_Length]
[Shape_Area]
[LU13_CDL]
[LUT3_pet]
[LU13_Final]

NULL

'Fallow'

'Field and Truck'
‘Native'

'Pasture and Hay'
'Riparian’

Miensl T e il

GetUnique Values | Go To:

SELECT *FROM SCGA_Field_Polygons_140418 WHERE:
[LUT3_CDL] I3 NULL

Clear | | Verify | | Help | | Load..
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Field Calculator ?

Parser
(®)vB Script () Pythan
Fields: Type: Functions:
LU09_Final 1" (@ Number Abs ()
LU11_coL Atn ()

o T Cos( )
LU11_pct () String Bep( )
LU11_Final () pate Fix ()
LU12_CDL Int ()
LU12_pct ;?ng(( ]J
LU12_Final sqr( )
Shape_Length Tan( )
Shape_Area
1113 cni v
["] show Codeblock =7l lall+|]-]]=
LU13_Final =
[LU12_Final]|

Clear Load... Save... Help

b. Periodically check for updated spatial data describing changes in relatively fixed land
uses such as rural residential, vineyards and orchards, native, and riparian (includes
wetlands). Potential data sources that are updated over time include DWR Land and
Water Use surveys available at http://www.water.ca.gov/landwateruse/lusrvymain.cfm

and the Farmland Mapping and Monitoring Program (FMMP) available at
http://redirect.conservation.ca.gov/dlrp/fmmp/product page.asp. Based on these
data, update assignment of fixed land use classes. For example, identify polygons

classified as rural residential that have been incorporated into urban areas and receive
water from municipal service providers. These polygons can be removed from the SCGA
field polygons layer.

c. For polygons with a fixed land use class, (Native, Riparian, Rural Residential, or
Vineyards and Orchards), assign the fixed land use class as the final land use from the
prior year, incorporating any refinements from Step 11b.
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Enter a WHERE clause to select records in the table window.

Method : |Cleahe anew selection

[Shape_Length]
[Shape_Area]
[LU13_CDL]
[LU13_pct]
[LU13_Final]

= <> Like 'Field and Truck'

'Native'

'Pasture and Hay'
'Riparian'

'Rural Residential'

|T||T| m m "Vineyards and Orchards' v
El GetUnique Values = Go To: I:I

SELECT *FROM SCGA_Field_Polygons_140418 WHERE:

[LU12_Final] = 'Native' OR [LU12_Final] = 'Riparian' OR [LU12_Final] =
'Rural Residential' OR [LU12_Final] = 'Vineyards and Orchards'

Clear | | Verify | | Help

Farser

(®)vB Script () Pythan
Fields:

LU08_Final
LUD9_Final
LU11_CDL
LU11_pct
LU11_Final
LU12_CDL
LU12_pct
LU12_Final
Shape_Length
Shane Area
["]show Codeblock
LU13_Final =
[LU12_Final]|
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d. Select polygons without a fixed land use based on prior year and without a crop on at
least 80% of the area based on CDL assigned land use for the update year. Visually
inspect available aerial and satellite imagery, and make manual corrections as
appropriate. Start with the largest polygons first and consider limiting the review to

polygons greater than 10 acres, for example, to avoid excessive review effort with
limited effect on final results.

Select by Attributes ?

Enter a WHERE clause to select records in the table window.

Method : Create a new selection hd
[Shape_Length] ~
[Shape_Area]

[LU13_CDL]
[LU13_pet]
[LUT3_Final] >
= <> Like
> »= And
< <= Or
2 * () Not
Is GetUnique Values | Go To:

SELECT *FROM SCGA_Field_Polygons_140418 WHERE:

([LU12_Final] <> 'Native' AND [LU12_Final] <> 'Riparian' AND [LU12_Final]
<> 'Rural Residential' AND [LU12_Final] <> 'Vineyards and Qrchards') AND
([LU13_CDL] = 'Fallow' OR [LU13_CDL] = 'Native' OR [LU13_CDL] =
'Riparian' ) AND [LU13_pct] >= 0.8

Clear Verify Help Load.. Save...

Apply Close

e. Select polygons with at least 80% of a particular land use other than Native and Riparian
in the update year that differs from the SCGA land use class for the prior year. Visually
inspect available aerial and satellite imagery. Start with the largest polygons first and
consider limiting the review to polygons greater than 10 acres, for example, to avoid
excessive review effort with limited effect on final results.
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Enter a WHERE clause to select records in the table window.

Method : |Cleahe anew selection

[LU12_pct]
[LU12_Final]
[Shape_Length]
[Shape_Area]
[LU13_CDL]

GetUnique Values | Go To:

SELECT *FROM SCGA_Field_Polygons_140418 WHERE:

([LU13_CDL] = 'Fallow' OR [LU13_CDL] = 'Field and Truck' OR [LU13_CDL] ~
='Pasture and Hay' OR [LU13_CDL] = 'Rural Residential' OR [LU13_CDL] =
Vineyards and Orchards' ) AND [LU13_pet] »= 0.8 AND [LU13_CDL] <>
[LU12_Final]

Clear | | Verify | | Help

f.  For polygons without an assigned final land use for the update year based on the steps
above, assign the final land use based on the CDL land use for the update year.

Enter a WHERE clause to select records in the table window.

Method : |Cleate a new selection

[Shape_Length]
[Shape_Area]
[LUT3_CDL]
[LUT3_pct]
[LUT3_Final]

= <> Like NULL

'Fallow'
'Field and Truck'
'Native'
'Pasture and Hay'

[I] Lo ] [he] [S02E0
EI GetUnique Values | Go To:

SELECT *FROM SCGA_Field_Polygons_140418 WHERE:
[LU13_Final] IS NULL

Clear | | Verify | | Help | | Load..

Apply
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Field Calculator

Parser

(®)vB Script () Pythan
Fields: Type: Functions:
LU11_Final ~ (@) Number Abs ()
L12_coL Atn ()

o T Cos( )
LU12_pct () String Bep( )
LU12_Final () Date Fix ()
Shape_Length - Int( )
Shape_Area ;?ng(( ]]
LU13_CDL sar ()
LU13_pct Tan( )
LU13_Final

v
["] show Codeblock /s _ |l =
LU13_Final =
[LU13_CDL]
Clear Load... Save... Help

Cancel

Note: Although the example below includes an update of the SCGA land use data for the year 2013, the
updated fixed land use assignment and visual inspection described in steps 11b, 11d, and 11e have not
been performed as part of preparation of this technical memorandum. Although update of the fixed
land use assignment is likely not warranted at this time, the visual inspection may be warranted if
appropriate imagery is available.

12. Open SCGA_BMR_Update_Analysis.mdb. Run Query 010 _Updated SCGA_Acres. Print query

results or copy and paste to MS Excel for update of IDC land use input file.
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@ E o] -4 - SCGA_BMR_Update_Analysis : Database- C\Active\1123.03_RMC-5CGA_2011-2012_BMR_Update\Annual_... ? — 0O X
HOME = CREATE EXTERNAL DATA DATABASE TOOLS Acrobat Byron Clark ~ H
A Yo% 4| Ascending T ” = New X % |calibri -1 M=
. [ Bz " ZlDescending T~ Hsave 02 B I U s=&= o7 H-
View Paste _,  Filter Refresh Find -
- - ¥ 2¢ Remove Sort ¥ Al- X Delete -~ - I~ A - - === 4
Views Clipboard Sort & Filter Records Find Text Formatting m
- = 010_Updated SCGA_Acres \ x
Al Access Objects O -« |
Search... p
Fallow 2132.99716310742
Tables a .
Field and Truck 6728.49576826349
*E poly_id_pixel_updated_land_use Native A7906.4216157809
EH poly.id SCGA LU lookup Pasture and Hay 31529.4384227597
S Riparian 2019.7077653216
*EA scea Field_Polygons_140418 Rural Residential 14019.6919743231
+E)—:| Scan LUT Vineyards and Orchards 9665.91227023107
Queries @
@ 001_poly_id_SCGA_LU_pixel_count
@ 002_poly_id_SCGA_max_count
B 003_poly_id_SCGA _majority LU
@ 004_poly_id_SGCA_majority_LU_no_dups
L T 005_mktbl_paly id SCGA LU lookup
“F 010 Updated SCGA Acres
Record: M 1of 7 L] Y, Mo Filte Search
Read iE| Q =4

13. Update land use acreages in Results_XXXX.xIsx.
a. Open Results_XXXX.xIsx in the subdirectory for the year to be updated in the
Annual_Updates directory.

1772 Picasso Ave, Suite A
Davis, CA 95618-0550

22 phone 530.757.6107

www.davidsengineering.com




NniEN-|

Home Share View

- 1 L« Active » 1123.03_RMC-5CGA_2011-2012_BMR_Update » Annual_Updates » 2013

A -
-, Favorites ]

ls Downloads
< Recent places
& SkyDrive
B Desktop

] Libraries
. Documents
,_J} Music
= Pictures
!. Videos

& Computer
£ Windows8_0S (C)
< LENOVO (D7)
= My Passport (E2)
l Seagate Backup Plus Drive (F)
= Company (\DE2011) (N:)

Q Network

~
Name

L3 CDL_2013_06.1if
CDL_2013_06.1if.auxxml
CDL_2013_06.tif.ovr
CDL_2013_06.tif vat.dbf
CDL_2013_06_clipped.tfw

S CDL_2013_06_clipped.tif
CDL_2013_06_clipped.tif.auwxmi
CDL 2013 06 _clipped.tif.ovr
CDL_2013_06_clipped tifvat.dbf
CDL_2013 06 _clipped.tifxml
CDL_2013_06_SCGA_ReClasstfw

L3 CDL_2013_06_SCGA_ReClass.tif
CDL_2013_06_SCGA_ReClass.tif.auxxml
CDL_2013_06_SCGA_ReClasstifvatdbf
CDL_2013_06_SCGA_ReClass.tifxml

daily_2013_Elk Grove_Precip.csv
daily_2013_Lodi_West.csv
daily_2013_Manteca.csv
ET_Calcs_2013.xlsx

Precip_Calcs_2013.xlsx

Date modified

2/24/2014 11:29 A..

4/18/2014 9:59 AM
4/18/2014 9:59 AM

2/24/2014 1129 AL

4/18/2014 4:50 PM
4/18/2014 450 PM
4/18/2014 4:50 PM
4/18/2014 450 PM
4/18/2014 4:50 PM
4/18/2014 450 PM
4/18/2014 4:54 PM
4/18/2014 4:54 PM
4/18/2014 4:54 PM
4/18/2014 454 PM
4/18/2014 4:54 PM
4/21/2014 1.29 PM

4/21/2014 11:36 AL
4/21/2014 11:39 A..

472172014 4:21 PM
4/21/2014 421 PM

vle

Type

TIF File

XML Document
OVR File

DBF File

TFW File

TIF File

XML Document
OVR File

DBF File

XML Document
TFW File

TIF File

XML Document
DBF File

XML Document

Microsoft Excel Co..
Microsoft Excel Co..
Microsoft Excel Co..
Microsoft Excel W...
Microsoft Excel W...

Search 2013

Size

932,352 KB
1KB
7,682 KB
30KB
1KB
5776 KB
46 KB

77 KB
30KB

8 KB

1KB
22,483 KB
2KB

1KB
1KB

8 KB

65 KB

65 KB
122 KB
49 KB

vl

Results_2013.xlsx

472172014 4:46 PM

Microsoft Excel W...

7TKB

21items  1item selected 6.03 KB

b. Open Acres tab and enter results of step 11. Save file.

H ®- - &~ = Results_2013.xlsx - Excel I s I s ¢
HO | INSE PAG FOR DAT REVI VIE ADD Nitr Acro ByronC.. ~ H
‘-D A = % %Conditional Formatting - @ T
- _ E#Format as Table ~ -
Clipboard Font  Alignment Number Cells Editing
- . . . 4 Cell Styles - . -
Styles ~
B2 - fr | SCGA Land Use v
A | B | C | D E -
1_
2| ScA Land Use [ Acreage]
3 | Fallow 2,133
4 | Field and Truck 6,728
N MNative 47,906
6 | Pasture and Hay 31,529
7 | Riparian 2,020
8 | Rural Residential 14,020
9 | Vineyards and Orchards
10
11 -
4« » ..| Acres | Annual_by _Croj ... @ ¥

AVERAGE: 1 COUNT: 16 SUM: 1140
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3. Update Reference ET Data (Steps 14 - 17)

The following steps are used to download updated reference ET (ETo) data from CIMIS.

14. Download Reference ET (ETo) for Lodi West CIMIS Station

a. Go to http://wwwcimis.water.ca.gov/cimis/frontDailyReport.do

b. If the user does not already have a CIMIS username and password, follow the site
registration instructions to create a user account. Once the user has a CIMIS username
and password enter it in the appropriate text boxes to access data from the site.

c. Scroll down in the Station List to Station 166 and select the Lodi West station.

d. Use the default setting for the Sensor section (leave the select sensor check box blank).
Use the default setting for units (Metric).

e. Enter start and end dates in the Date Range section of January 1* and December 31 for
the update year.

f. Select the CSV with Headers option in the Reporting Method section and then select
submit. Save the file to the subdirectory for the year to be updated in the
Annual_Updates directory with the name daily_XXXX_Lodi_West.csv, where “XXXX” is
the update year.
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http://wwwcimis.water.ca.gov/cimis/frontDailyReport.do

[ CIMIS - [ Daily ] x 4
« - CHn [ [ wwwcimis.water.ca.gov/cimis/logon.do;jsessionid=49AEC70979C09CD 1CA2AFB2E9AS3393C?forward 'i,'l,?] LN |
# Apps [ Vision 6.2 B NASS California... [ Sacramento Riv... { Assessing Wate... - Climate Inspector # USBR MPR Mon...

159 - Monrovia, Since Oct/1999 -
160 - San Luis Obispo West, Since Nov/2000
161 - Patterson, Since Aug/1999

) . 163 - Atascadero, Since Now/2000

Station List 165 - Sisquoc, Since Apr2000 [ |
167 - Tracy, Since Sep/2001

169 - Portenville, Since Aug/2000

Sensors

Check the following checkbox fo see the sensor list. Selecting a sensor(s) from this list overrides the default
standard report format and produces report by sensor. Skip this section if your intention is to generate standard
reports.

[ select Sensors

Units

Select unit.

Date Range

Specify date range. The default setting for date range is the previous 7 days.

Start Date: [January | [1 +][2013 ~]

End Date: |December v | (31 v[|2013 +|

Reporting Method

Select reporting method. Click here for details.

) Web Report

) PDF

(® CSV with Headers

() CSV without Headers (non-report format)
O XML

Resel

I

-
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© + 4 | <« Annual_Updates » 2013 v ¢ Search2013

Organize ~ New folder = -

I Desktop 2 Date modified

] Libraries No items match your search.

l_], Documents
J, Music
J=. Pictures

!, Videos

& Computer
£ Windows8_0S (C;
= LENOVO (D3)
= My Passport (B} v <

File name: | daily.csv

Save as type: |Microsoﬂ Excel Comma Separated Values File

i~ Hide Folders

15. Download ETo for Manteca CIMIS Station
a. Return to the CIMIS daily download page. Select Station 70, Manteca. Press the Submit
button and save the file to the same directory with the name daily_XXXX_Manteca.csv,
where “XXXX" is the update year.
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[ CIMIS - [ Daily ] *
« > C HN [ [ wwweimis.water.ca.gov/cimis/logon.do;jsessionid=49AEC70979C09CD 1CA2AFB2E9AS2393C?forward 'i,'l,?] =)
# Apps [ Vision 6.2 B NASS California... [ Sacramento Riv... { Assessing Wate... - Climate Inspector # USBR MPR Mon...

Rl i L e e L N =

71 - Modesto, Since Jun/1987
75 -Irvine, Since Oct/1987

77 - Oakville, Since Mar/1989

78 - Pomona, Since Mar/1989

80 - Fresno State, Since Oct/1988

Station List:

Sensors

Check the following checkbox to see the sensor list. Selecting a sensor(s) from this list overrides the default

standard report format and produces report by sensor. Skip this section if your intention is to generate standard
reports.

[ select Sensors

Units
Select unit.

Date Range
Specify date range. The default setting for date range is the previous 7 days.

Start Date: [January | [1 +][2013 ~]

End Date: |December v |[31 v|[2013 |

Reporting Method

Select reporting method. Click here for details.

) Web Report

) PDF

(® CSV with Headers

() CSV without Headers (non-report format)
O XML

daily_2013_Lodi....csv ‘vH daily.csv ¥ Show all downloads...
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¢ Save As -

T | <« Annual_Updates » 2013 v & Search 2013 P

Organize New folder = -
4. Music ~ Name Date modified Type Size
= Pictures . _ _
. daily_2013_Lodi_West.csv /2172014 11:36 A..  Microsoft Excel Co.. 65 K
% Videos
& Computer
w Windows8_0S (C:
» LENOVO (D)
w» My Passport (E:)
I Seagate Backup F
% Company (\\DE2C

@ Network v < 5
File name: | daily_2013_Mantecalcsv v
Save as type:  Microsoft Excel Comma Separated Values File v

« Hide Folders Cancel

16. Quality control of CIMIS ETo data

a. Perform detailed quality control of weather parameters used to estimate ETo as
described by Allen et al. (2005). These calculations may be facilitated by the use of the
RefET software available at http://extension.uidaho.edu/kimberly/2013/04/ref-et-
reference-evapotranspiration-calculator/. The quality control of ETo is a complex
process that is well documented by Allen et al. (2005) and as part of the RefET software.
See Allen et al. (2005) and the RefET documentation that comes with the RefET software
for detailed instructions.

b. At a minimum, perform the following steps.

i. Open daily XXXX_Lodi_West.csv in MS Excel. Copy columns A through G to
ET_Calcs_XXXX.xlsx ETo tab columns A through G where “XXXX" is the update
year.

ii. Open daily_XXXX_Lodi_West.csvin MS Excel. Copy columns A through G to
ET_Calcs_XXXX.xlsx ETo tab columns | through O.
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http://extension.uidaho.edu/kimberly/2013/04/ref-et-reference-evapotranspiration-calculator/
http://extension.uidaho.edu/kimberly/2013/04/ref-et-reference-evapotranspiration-calculator/

- n s
Byron Clark
7y Sach

" fr | St

G H I J K L M N O P Q R 5 W X ¥

CIMIS CINIS Replsce  Replace by Long-Term

ETa ETo Lodi West Correlstion 1o Bvg. ETo Estimated
1 [Station  Region Date Jal ge (mm) Striid Station  Region Date Jul qe [mm) ETo?  Manteca Eto? imm) Date ETa {mm)
2 |Lodi West San Joaguin Valley  3/1/3013 1N 70 Manteca San Joaquin Valley  1/1/2003 1% 11 Yes Yes (151 11/2013 1.05
3 |Lodi West San loaguin Valley  1/2/2013 2N 70 Manteca San Joaquin Valley  1/2/2013 2 123 Yes Yes 038 U203 1.18
4 |Lodi West San Joaguin Valley  1/3/3013 3N 70 Manteca San Joaquin Valley  1/3/2013 3 1.04 Yes Yes osa 1/3/2013 (]
5 |Lodi West San Joaguin Valley  1/4/2013 4 N 70 Manteca Son Joaquin Valley  1/4/2013 4 126 Yes Yes 075 142013 1
6 |Lodi West San loaguin Valley 1/5/2013 5N - 70 Manteca ‘San Joaquin Valley  1/5/2013 5°* 052 Yes Yes 089 1/5/2013 0.47
7 |Lodi West San loaguin Valley  1/6/2013 6N - 70 Manteca San josquin Valley  1/6/2013 6° 0.6 Yes Yes 063 Usf013 012
& |Lodi West San loaguin Valley  1/7/2013 7N - 70 Manteca Son Joaquin Valley  1/7/2013  7° 078 Yes Yes 073 172013 074
9 [Lodi West San Joaquin Valley 1/8/2013 BN 70 Manteca San losquin Valley /872013 8 1.26 Yes Yes 0.56 1/8/2013 121
10 |Lodi West 5an loaguin Valley  1/9/2013 9 N 70 Manteca San Joaquin Valley  1/9/2013 9 0.56 Yes Yes 061 1/9/2013 051
11 |Lodi West San Joaguin Valley  1/10/2013 10 N 70 Manteca San Joaquin Valley  1/10/2013 10 * 153 Yes Yes 067 /102013 1.47
12 |Lodi West San Joaguin Valley  1/11/2013 11 N 70 Manteca San Joaquin Valley  1/11/2013 11 * 126 Yes Yes 0.56 1112013 12
13 |Lodi West San Joaguin Valley  1/12/2013 12 N - 70 Manteca San Joaquin Valley  1/12/2013° 12 * 1.35 Yes Yes 0BS 1/12/2013 129
14 |Lodi West San loaguin Valley  1/13/2013 13 N - 70 Manteca San Joaquin Valley  1/13/2013 13 * 13 Yes Yes 093 1/13/2013 135
15 |Lodi West San Joaguin Valley  1/14/2013 14 N - 70 Manteca San Joaquin Valley  1/14/2013° 14 * 1.29 Yes Yes 082 1/14/2013 124
16 |Lodi West San loaguin Valley  1/15/2013 15 N - 70 Manteca San Joaquin Valley  1/15/2013. 15*  1.24 Yes Yes 052 1/15/2013 119
17 |Lodi West 5an Joaguin Valley  1/16/2013 16 N 70 Manteca Son loaquin Valley  1/16/2013° 16'* 1.47 Yes Wes B0 1/16/2013 1.41
18 {Lodi West 5an loaguin Valley  1/17/2013 17T N 70 Manteca Son Joaquin Valley  1/17/2003. 17 * 1.5 Yes Yes ors 11723 1.44
19 |Lodi West 5an Joaguin Valley  1/18/2013 18 N 70 Manteca Son loaquin Valley  1/18/2013 18 1.5 Yes Yes (551 1/18/2013 1.44
20 |Lodi West 5an loaquin Valley  1/19/2013 19 N 70 Manteca SanJoaquin Valley  1/19/2013 19 156 Yes Yes 0.61 1/19/2013 150
21 [Lodi West San Joaguin Valley  1/20/2013 20N - 70 Manteca SanJoaquin Valley  1/20/2013 20 * 1.53 Yes Yes 0B4 1/20/2013 147
22 {Lodi West San Joaguin Valley  1/21/2013 21N - 70 Manteca Sen Joaquin Valley  1/21/2013 21 * 156 Yes Yes 101 1/21/2013 150
23 |Lodi West San loagquin Valley  1/22/2013 22 N - 70 Manteca San Joaquin Valley  1/22/2013 27iE 159 Yes Yes os2 1/22/2013 1.53
24 | Lodi West San Joaguin Valley  1/23/2013 23 N 70 Manteca San Joaquin Valley  1/23/2013 23 * 015 Yes Yits 076 1/23/2013 011
25 |Lodi West San Joaguin Valley  1/24/3013 24 N 70 Manteca San loaquin Valley  1/24/2013 24 0,18 Yes Yes 082 1/24/2013 o1z
26 |Lodi West San loaguin Valley  1/25/2013 25 N 70 Manteca San Joaquin Valley  1/25/2013. 25 0.7z Yes Yos 0.83 1/25/2013 06T
27 |Lodi West San Joaguin Valley  1/26/2013 26 N 70 Manteca San Joaquin Valley  1/26/2013 26 %  1.89 Yes Yes n.e9 1/26/2013 183
28 | Lodi West San Joaguin Valley  1/27/2013 27 N -- 70 Manteca SanJoaquin Valley  1/27/2013 27 * | 2.06 Yes Yes 113 1/27/2013 200
29 |Lodi West San Josquin Valley  1/28/2011 28N - 70 Manteca San Josquin Valley  1/28/2013 28 211 Yes Yes 106 1/28/2013 205
30 | Lodi West San Joaguin Valley 1/29/2013 20N -- 70 Manteca San Joaquin Valley  1/39/2013 29 2 Yes Yes 1.00 1/29/2013 194
S0 re | Crop.Coefficients | B | @) o Co T T e E a o

In the ETo tab, the estimated ETo is provided in Column W. The estimated daily ETo is determined as
follows:

e If no error flags are present in the daily CIMIS ETo for Lodi West, the reported values are used.

e If error flags are present in the Lodi West ETo but not in the Manteca ETo for a given day, Lodi
West values are estimated based on correlation to Manteca ETo.

e If error flags are present in both the Lodi West and Manteca CIMIS ETo for a given day,
historical average ETo for Lodi West based on the period 1/1/2001 to 12/31/2013 is used to
estimate Lodi West ETo for that day.

17. For a leap year, copy the formulas in columns Q through W downward to add one additional
record.

4. Update ET Data (Steps 18 - 19)

The following steps are used to update daily ET estimates by SCGA land use for input to IDC. Once the
ETo data is updated in ET_Calcs_XXXX.xIsx, as described in the previous section, the daily estimates of ET
are calculated automatically. To update the associated IDC input file, do the following:

18. Open the ET tab in ET_Calcs_XXXX.xIsx.
a. Set cell B1 to update year
b. Select cells B5 to J369 and press Ctrl + C to copy. For a leap year, copy the formulas in
columns A through | downward to add one additional record, then select cells B5
through 1370 and press Ctrl + C to copy.
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H ©- & - ET_Cales_ X000 xlsx - Excel ? B — 0O %X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW  VIEW  ADD-INS NitroPro 8  Acrobat ByronC.. ~
= X Calibri o Pram— === |Date -| [E Conditional Formatting ~ &= Insert ~ X = 4T~
Doy - = == - § -9 » [E¥FormatasTable~ ZX Delete ~ - i
Pa'ste ~ BT U- - O~ A- = S €0 o [Z4 Cell Styles - EIFormat' i
Clipboard Font Il Alignment G MNumber & Styles Cells Editing ~
B5 - Jr | =CONCATENATE(IF(MONTH(AS5)<10,CONCATENATE("0", MONTH(A5)),MONTH(AS)),"/",IF(DAY( ~
A B C D E F G H I J ||~
1 |Update Year: 2013
2
3 Evapotranspiration (in)
Grain (not used, Vineyards
Field and included with Pasture Rural and
4 | Date IDC Timestamp Truck Fallow | Pasture & Hay) Native  and Hay @ Riparian Residential Orchards
361| 12/23/2013|12/23/2013_24:00 0.04 0.04 0.04” 0.04 0.04 0.04 0.04 0.04
362| 12/24/2013|12/24/2013_24:00 0.03 0.03 0.03' 0.03 0.03 0.03 0.03 0.03
363| 12/25/2013|12/25/2013_24:00 0.03 0.03 0.03” 0.03 0.03 0.03 0.03 0.03
364| 12/26/2013|12/26/2013_24:00 0.04 0.04 0.04” 0.04 0.04 0.04 0.04 0.04
365| 12/27/2013(12/27/2013_24:00 0.04 0.04 0.04’ 0.04 0.04 0.04 0.04 0.04
366| 12/28/2013|12/28/2013_24:00 0.03 0.03 0.03' 0.03 0.03 0.03 0.03 0.03
367| 12/29/2013|12/29/2013_24:00 0.03 0.03 0.03” 0.03 0.03 0.03 0.03 0.03
368| 12/30/2013|12/30/2013_24:00 0.02 0.02 0.02” 0.02 0.02 0.02 0.02 0.02
369| 12/31/2013|12/31/2013_24:00 0.04 0.04 0.04’ 0.04 0.04 0.04 0.04 0.04
370
371 A
ETo Crop_Coefficients i @ 4 v

AVERAGE: 1/0/1900 COUNT: 3285  SUM: 9/1/1900 isi] M - b+ 100%

19. Open evapotranspiration file ET.dat in SCGA_IDC_4.0\Precip_ET directory using a text editor
such as TextPad (available at www.textpad.com).

a. Scroll down to the end of the Evapotranspiration Data section.
b. Add a blank line. Move cursor to beginning of line.
c. Right-click at beginning of blank line and select Paste.
d. Save file and close.
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http://www.textpad.com/

NniEN-|

Home Share View

= 1 | <« SCGA_IDC 4.0 » Precip_ET v & Search Precip_ET

I Desktop ~ [0 Mame Date maodified

\a' ET.dat 4/23/2014 830 AM DA
EL Precip.dat 4/23/2014 830 AM DA

| Libraries
., Documents
J_’, Music
= Pictures
g, Videos

& Computer
= Windows8_0S (C)
< LENOVO (D)

=2 My Passport (E)
2 items 1 item selected 86.7 KB

;File Edit Search View Tools Macros Configure Window Help
NEE 8ERE §BRE 2 DY HE Fl ene s -

Document Selector * % [EEEIaEd

ETdat* 12/21/2013_24:
12/22/2013_24:
12/23/2013_24:
12/24/2013 24:
12/25/2013_24:
12/26/2013_24:
12/27/2013 24:
12/28/2013 24:
12/29/2013 24:
12/30/2013 24:
12/31/2013 24:

[ e e e e Y e o Y o Y o [ e e |
o000 00000000
eeoooooo000
PPePeeeeeeee
o000 00000000
o000 00000000

Optional: List crop number and corresponding crop types

Crop/Land Use No.

Fallow

Grain (not used; combined with pasture & hay)
Native

Pasture

Wetlands

¥ K K K % K % X ¥ ¥ ()

Search Results

EEOIEE * Tool Output

| 1885

5. Update Precipitation (Steps 20 - 26)
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The following steps are used to update daily precipitation estimates for input to IDC:

20. Go to http://cdec.water.ca.gov/cgi-progs/queryCSV.
21. Under General Data Download, enter the following:
a. ELG for station ID.
b. 45 for sensor number
c. 01/01/XXXX for start date and 12/31/XXXX for end date where “XXXX” is the update
year.

[ California Data Exch = Y\

& > C fi [ cdecwater.cagov/cgi-progs/queryCSV Qe &1
i Apps [ Vision 6.2 B NASS California...

Query Tools

Diata Download For A Single Station
Comma-Separated-Values Format
General Data * Hourly Data * Daily Data * Monthly Data

NOTE: Data is displayed in 4-digit year format.
Dates, times, and output will always be Pacific Standard Time.

General Data Download

To get data in Comma-Separated Value (CSV) format:
Fill in the blanks and click "View C5V Data”. Leave either date field blank for beginning or end of record.

Station ID: Sensor Mumber:

Duration Code: ' monthly . daily @] haurly ) gyent
Start Date: 01/01/2013 |EndDate: |12/31/2013 x+ ¥

| View CSV Data | | Download CSV Data Now |

22. Press Download CSV Data Now. Save the file to the subdirectory for the year to be updated in
the Annual_Updates directory with the name daily_XXXX_Elk_Grove_Precip.csv.
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http://cdec.water.ca.gov/cgi-progs/queryCSV

T |« Annual_Updates » 2013

Organize v New folder

~

J’, Music
= Pictures
!. Videos

Name

L CDL_2013_06.1if
| CDL_2013_06.tifauxxml
| CDL_2013_06.tif.ovr

& Computer )
CDL_2013_06.tifvatdbf

& Windows8_0S (C:
< LENOVO (D)

= My Passport (E:)
l Seagate Backup F
= Company (\WWDE2(

| CDL_2013_06.tifvat.dbfBYRONSYOGA.13...

| CDL_2013_06_clipped.tfw

L3 CDL_2013_06_clipped.tif
| CDL_2013_06_clipped.tif.auxxml
| CDL_2013_06_clipped.tifovr

L rmil 212 NE Flimnad tifust Al

@ Network v £

v e

Date modified

2/24/2014 11:29 A...

4/18/2014 9:59 AM
4/18/2014 9:59 AM

2/24/2014 11:29 A..

4/21/2014 9:41 AM
4/18/2014 4:50 PM
4/18/2014 4:50 PM
4/18/2014 4:50 PM
4/18/2014 4:50 PM

Af12/2014 A-CN DhA

Search 2013

Type Size

TIF File

XML Document
OVR File 7,68
DBF File 3
LOCK File

TFW File

TIF File

XML Document

OVR File

MRC Cila

932,35

File name: | daily_2013_Elk_Grove_Precip.csv

Save as type: |AII Files

'/ Hide Folders

23. Select cells A3 through C367 (C368 for a leap year) and press Ctrl + C to copy.
24. Open Precip_Calcs_XXXX.xIsx and select cell A5. Press Ctrl + V to paste. If the update yearis a
leap year, copy the formulas in columns E through N downward to add one additional record.

H S -3
HOME  INSERT

Normal Page Break Page Custom Gridlines Headings

Precip_Calcs_2013.xlIsx - Exct

PAGE LAYOUT ~ FORMULAS  DATA  REVIEW | VIEW = ADD-INS

IDJ Ruler  [v] Formula Bar Q

:
Zoom 100% Zoom to New Arrange Fre

Preview Layout Views Selection Window  All

Nitro Pro 8

el

Acrobat

@ D’E E [Fsplit  C[IView Side by Side

[I:II Synchronous Scrolling

T iHide
eeze

T E - 0O X

Byron Clark ~ H

=

Switch

=

Macros

Panes - [1Unhide ' BEIReset Window Position | windows = -

AVERAGE: 6716:

Workbook Views Show Zoom Window Macros ~
A5 - fr | 20130101 v
A B C D E F G H J K L M N =
1
2
3
4 |date Precip_in yr mo dy Date Raw Precip (in) Final Precip (in) 1DC Timestamp Precip (in)
5 |20130101 0 0 2013 1 1 1/1/2013 0 0 1/1/2013_24:00 0
6 |20130102 0 0 2013 1 2 1/2/2013 0 4] 1/2/2013_24:00 0
7 |20130103 0 0 2013 1 3 1/3/2013 0 0 1/3/2013_24:00 0
8 |20130104 0 0 2013 1 4 1/4/2013 0 0 1/4/2013_24:00 0
9 |20130105 0 0.59 2013 1 5 1/5/2013 0.59 0.59 1/5/2013_24:00 0.59
10 | 20130106 0 0.48 2013 1 6 1/6/2013 0.48 0.48 1/6/2013_24:00 0.48
11 |20130107 0 (1] 2013 1 7 1/7/2013 0 0 1/7/2013_24:00 0
12 |20130108 0 (1] 2013 1 8 1/8/2013 0 0 1/8/2013_24:00 0
13 | 20130109 0 0.04 2013 1 9 1/9/2013 0.04 0.04 1/9/2013_24:00 0.04
14120130110 0 (1] 2013 1 10 1/10/2013 0 0 1/10/2013_24:00 0
15 |20130111 0 0 2013 1 11 1/11/2013 0 4] 1/11/2013_24:00 0
16 | 20130112 0 0 2013 1 12 1/12/2013 0 0 1/12/2013_24:00 0
| 17 20130113 0 (0] 2013 1 13 1/13/2013 0 (0] 1/13/2013 24:00 0 hd
Precip @ < | >

56.439 COUNT: 1095 SUM:

B

Ml ———+ 100%
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25. Scroll through daily values and review values in column J. Red highlighted cells represent days
with negative or missing precipitation values or with daily precipitation greater than 2 inches.
Fill missing or extreme values based on comparison to other nearby weather stations. During
the summer period, missing values can generally be set to zero.
26. Update IDC Precipitation file.
a. Select cells M5 to N369 (N370 for a leap year) in Precip tab of Precip_Calcs_XXXX.xlIsx
and press Ctrl+C to copy.
b. Open precipitation file Precip.dat in SCGA_IDC_4.0\Precip_ET directory using a text
editor such as TextPad.
i. Scroll down to the end of the Rainfall Data section.
ii. Add a blank line. Move cursor to beginning of line.
iii. Right-click at beginning of blank line and select Paste.
iv. Save file and close.

Home Share View

= 1 | <« SCGA_IDC 4.0 » Precip_ET ] o Search Precip_ET

B Desktop A [ Name Date modified

& ET.dat 4/23/2014835AM DA
(VI Precip.dat 4/23/2014830AM DA

| Libraries
*L Documents
,_J,’, Music

= Pictures
Q, Videos

‘& Computer
% Windows8_0S (C)
< LENOVO (D)

<z Mv Passport (E)
2 items 1 item selected 143 KB
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BT TextPad - C:\Active\1123.03 RMC-SCGA 201 1-2012_BMR_Update\Annual_Updates\SCGA_IDC_4.0\Precip_ET\Precip.dat * - b “

EFiIe Edit Search View Tools Macros Configure Window Help

NEE2EE § o == w0 DU 4 T sus ) -
Document Selector 1 = [EEleuEIe
12/21/2013_24:00
12/22/2013 24:00
12/23/2013 24:00
12/24/2013 24:00
12/25/2013 24:00
12/26/2013 24:00
12/27/2013 24:00
12/28/2013 24:00
12/29/2013_24:00
12/30/2013_24:00
12/31/2013 24:00

Precip.dat™

COoO0D0 0000000

Pathnames for Rainfall Data
(READ FROM DSS FILE)

List the pathnames for the rainfall data below, if it will be read
from a DSS file (i.e. DSSFL is specified above).

REC ; Time series record number
PATH ; Pathname for the time series record

oo ooaonononn

Search Results

MR EEE & Tool Output

6. Update IDC Simulation (Steps 27 - 28)

The following steps are used to update configuration files and run IDC to generate results for the update
year:

27. Reconfigure IDC Simulation Period
a. Open MAIN.in file in SCGA _IDC_4.0 directory with TextPad. Scroll down and change
ending year of simulation to the update year (Description = EDT). Save and close file.
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B TextPad - C:\Active\1123.03_RMC-SCGA_2011-2012_BMR_Update\Annual_Updates\SCGA_IDC_4.0\MAIN.in * - B “

EFiIe Edit Search View Tools Macros Configure Window Help
NEEB2EE o s w0 DU 4 Tl sus p -

Document Selector * > LIS LEURES

o]

EHOUR
SHOUR
12HOUR
1DAY
1WEEK
1MON
1YEAR

VALUE DESCRIFTION

nOoonooaooooaon

12/31/2008_24:00 / BDT

12/31/2013 24:00 / EDT

lday / UNITT
C*k*k*k*k*k*************************k*k*k*k*k*k*k*k*k*k**************************************‘k

Qutput Control Options

[
[
c CACHE ; Cache size in terms of number of values stored for time series data output
c KDEB ; Enter 1 - to print messages on the screen to monitor execution
c Enter 0 - otherwise

c Enter -1 - to supress printing of timesteps on the screen

c

FACTRROU: Factor to convert simulation unit of area into intended output unit of area

Search Results

MR EEE & Tool Output

b. Open Budget.in file in SCGA_IDC_4.0\Budget directory with TextPad. Scroll down and
change ending year of simulation to the update year (Description = EDT). Save and close
file.
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B TextPad - C:\Active\1123.03_RMC-SCGA_2011-2012_BMR_Update\Annual_Updates\SCGA_IDC_4.0\Budget\Budget.in * - B “

EFiIe Edit Search View Tools Macros Configure Window Help
NEE BS2EE § el o =s w0 DU 4 Tl sue ) ¢

Document Selector 1 > [EEEECEURES

Budgetin™® c
C Budget Cutput Control Options
c (S5imulation Date and Time Tracked)
C
c If the actual simulation date and time is tracked enter the following
c variables. Otherwise, comment out the following variables and use the
C "Simulation Date and Time NOT Tracked" option above.
c
c BDT ; Begining date and time for the budget output
c * Use MM/DD/YYYY HH:MM format
c * Midnight is 24:00
[nd EDT ; Ending date and time for the budget output
C * Use MM/DD/YYYY HH:MM format
[ad * Midnight is 24:00
C
[
[ VALUE DESCRIPTION
[
12/31/2008 24:00 / BDT
12/31/2013[ 24:00 / EDT

Chkkkkhd kA kAR A AR I AR AR IR AR IR hkhhkhhkkhkhhkhhkkkkkkkkkkkkkkkkhdkkd
Budget Output Data

Search Results

MR EEE & Tool Output

28. Run IDC Model
a. Double-click on IDC.bat in SCGA_IDC_4.0 directory.
b. Select Run in the Open File — Security Warning dialog box (on some systems the file may
run without this warning).
a. The model is complete when the final line in the Command Prompt window shows
“Program completed successfully.” Press any key to close the Command Prompt.
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o C\windows\system32\cmd.exe

Principal Contact:
Tariq N. Kadir, PE .... Senior Engineer,
(918) 653 3513
kadir@water.ca.gov

Principal Programmer and Technical Support:
Dr. Emin Can Degrul ... Engineer, DUWR
(916) 654 7018
dogrul@uwater.ca.gouv

Processing land and water use budget.
Processing root zone budget.

Program completed successfully.

4 32 SR S0 30 P T e e R S M P T e e R 0 M M e e R 0 M e e R 0 M e e R 0 M DR R R R

TOTAL RUN TIME: 7.053 SECONDS

2 e S0 0 T S 0 e e D e D e e 0 e D e e e e e 0 D e e e 3 D D e e

C:\Active\1123.03_RMC-SCGA_2011-2012_BMR_Update\Annual_Updates\SCGA_IDC_4.0%\Budg

to continue .

7. Format and Review IDC Results (Steps 29 - 34)

The following steps are used to format and review the IDC results, including annual agricultural demand
and associated pumping estimates:

29. Open IDC_Output_Processor.mdb in the SCGA_IDC_4.0 directory.
30. For the first annual update, update the locations of linked tables.
a. Select the LWU and RZ tables and right-click.
b. Select Linked Table Manager. Click the check boxes next to LWU, RZ, and “Always
prompt for new location”. Press OK.
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E & & = IDC Processor ? - 0O %
FILE HOME CREATE EXTERMNAL DATA DATABASE TOOLS Acrobat Byron Clark -
& |—=|E g En
View  Paste Filter Refresh Find Sizeto  Switch Text
- All- X it Form Windows - Formatting ~
Views Clipboard = Sort & Filter Records Window ~
Tables ® « = idc_process - o X
EH  AnnualExtract » Post-Processing Steps ||
ER crop_idcist 1. Refresh the two linked tables: LWU, and RZ
B idefinal 2. Run the LWU Proc?ss
3. Compact and repair database
" wu M * ™= *“=2RIZprocess
Open ct and repair database
H w B¢ Design View 2 Final process to create the idc_final table
= | o , Byear in the Edit Year Text box
mpo the Extract Data button
Export 4
=] Rename 'U Process RZ Process
Hide in this Group
Delete al Process Extract Data
% cut
By co ate Year:
=oRy rYear =
2010 L
"E Linked Table Manager -
of 1 L] Search
Convert to Local Table

Table Properties

Form View MUM LOCK = El
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Select the linked tables to be updated:

[v +@ LWU (C-\Active Projects\WFMRMC - IDC\Budget\LVWU txt)
CAET .JR7 (C-\Active Projects\WFMRMC - IDC\Budget\RZ. txt)

,ﬁlways prompt for new location

c. Navigate to the SCGA_IDC_4.0\Budget directory and open LWU.txt. Once linked tables
are refreshed, close the Linked Table Manager.
31. Follow the steps outlined in the idc_process form to post-process the IDC data:
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@ = L T IDC Processor ? — 0 %

HOME CREATE EXTERNAL DATA  DATABASETOOLS  Acrobat Byron Clark -
= A SR
= I_=.E ABC 3 -
View  Paste Filter Refresh Find Sizeto  Switch Text
- All~ K~ Fit Form Windows - Formatting -
Views  Clipboard = Sort & Filter Records Find Window ~
Ta bles @ « == idc_process - 0 X
E AnnualExtract »
= crop_ide st Post-Processor Steps:
1. Refresh the two linked tables: LWU, and RZ
B2 etcload 2. Run the LWU Process
3. Compact and repair database
ER ide final 4. Run the RZ process
.pE WU 5. Compact and repair database
6. Run the Final process to create the idc_final table
"E RZ 7. Enter the update year in the EditYear text box and press "Enter”
8. Select the Extract Data button
EH solls

Enter Update Year in Box Below:
EnterYear =~

2013

Record: M 10of1 L] Search

Form View NUM LOCK B =

32. Once the dailyoutputl table appears following post-processor Step 8, select all records and
press Ctrl + C to copy:
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EH S5 -4~ - IDC Processor ?7 — 0O x
SIS HOME =~ CREATE  EXTERNALDATA  DATABASETOOLS  Acrobat Byron Clark 'H
b{‘ &% 2T @ - S | [2%] e A
View  Paste " Filter R Refresh Find [%_ Sizeto  Switch Text
- 2T - X-B- Fit Form Windows - Formatting ~
Views  Clipboard = Sort & Filter Records Find Window ~
fa)
Tables ® « == dc_process
EH annualbxract @ dailyoutputT
R crop.idelist ~ rdate - cropno - prstor - otherstor -  precip -
| 1/1/2013 10001 0.4487102579 0
B etcload | 1/1/2013 10002 0.9882023595 0
BB idc final | 1/1/2013 10003 0.4854058377 0
| 1/1/2013 10004 0.9966013595 0
" ww || 1/1/2013 10005 0.5555777689 0
W | 1/1/2013 10006 0.4921047372 0
| 1/1/2013 10007 0.4815110933 0
B sois | 1/1/2013 10008 0.4800159872 0
|| 1/1/2013 10009 0.6471528472 0
| 1/1/2013 10010 0.9996003996 0
| 1/1/2013 10011 0.6589410589 0
| 1/1/2013 10012 0.9996004794 0
|| 1/1/2013 10013  0.705612143 0
| 1/1/2013 10014 0.6299181146 0
|| 1/1/2013 10015 0.6069502696 0
Record: M |1 of 11680 | LI | Yx Mo Filte ||Search 4| |
EnterYear =~
2013
Record: M 1of1 L] | Tx Filte ||Search v
< >

Datasheet View MNUM LOCK

33. Open Results_XXXX.xIsx where “XXXX” is the update year and navigate to the dataloaded tab.
Select all cells and press Ctrl + V to paste:
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H ©- - - Results_2013.xlsx - Excel T HEH — O X
HOME  INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ADD-INS NitroPro8 Acrobat ByronC.. ~
= X Calibri - | === FE |General - [;'%Conditional Formatting ~ gmlnser‘t MDA e
[ By - . =51 = ¢ -~ 9% » [E¥Format as Table ~ ZX Delete ~ - -

Paste. ez 3= e W, 4 Cell Styles - (& Format- & ~

Clipboard Font [P Alignment % MNumber Styles Cells Editing ~
Al M Jr | rdate v
A A B C D E F G H 1 J K L |~
1 rdate

2 | 01-Jan-13| 10001 0.448710258 0 0 0.02 0| 0.02 6.29 -0.04 0/ 0.02

3 | 01-Jan-13| 10002 0.98820236 0 0 0.05 0| 0.01 14.33 -0.06 0 [
4 | 01-Jan-13| 10003 0.485405838 0 0 0.02 0 0.02 6.86 -0.04 0| 0.0z

5 | 01-Jan-13| 10004 0.996601359 0 0 0.05 0 0.06 16.46 -0.11 0 (1
6 | 01-Jan-13| 10005 0.555577769 0 0 0.03 0 0.03 6.89 -0.06 0/ 0.02

7 | 01-Jan-13| 10006 0.492104737 0 0 0.02 0 0.03 8.23 -0.05 0/ 0.04

8§ | 01-Jan-13| 10007 0.481511093 0 0 0.02 0| 0.02 7.86 -0.04 0/ 0.02

9 | 01-Jan-13| 10008 0.480015987 0 0 0.02 0 0.03 7.97 -0.05 0| 0.02
10| 01-Jan-13| 10009 0.647152847 0 0 0.03 0 0.04 6.67 -0.07 0| 0.0zZ
11| 01-Jan-13| 10010  0.9996004 0 0 0.05 0 0.05 11.68 -0.1 0 C
12| 01-Jan-13| 10011  0.658941059 0 0 0.03 0 0.04 6.8 -0.07 0/ 0.02
13| 01-lan-13 10012 0.999600479 0 0 0.05 0 0.07 11.83 -0.12 0 (0
14| 01-Jan-13| 10013| 0.705612143 0 0 0.04 0 0.04 6.2 -0.08 0| 0.0zZ
15| 01-Jan-13| 10014 0.629918115 0 0 0.03 0 0.04 7.47 -0.07 0| 0.02
16| 01-Jan-13| 10015 0.60695027 0 0 0.03 0 0.04 7.2 -0.07 0/ 0.03
17| 01-Jan-13/ 10016/ 0.604432907 0 0 0.03 0/ 0.04 7.17 -0.07 0l 0.0~

b dataloaded | bkgd_calcs | Acres | Annual by_... ) 4 »

AVERAGE: 1600.141814 COUNT: 400473  SUM: 6014328443 ] M - ——4+ 100%

34. Congratulations! The update is complete! The following summary tabs are included in
Results XXXX.xlsx:
a. Annual_by_Crop — calendar year summary of root zone fluxes expressed in units of
depth and volume.
b. Monthly_by Crop —monthly summary of root zone fluxes expressed in units of depth.
Monthly_GW_Pumping — monthly groundwater pumping volumes for cropland and
rural residential.
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