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Objectives

+

Improve the estimation of ETc and ETaw for
irrigation planning

Use daily weather data from CIMIS to compute ETo

Derive daily weather from monthly means from
CIMIS to estimate ETo and ETc

Study the impact of climate change on irrigation
water needs using different scenarios



Input Data Requirements

m \Weather Data

m Crop Information

m Soll Information




Output

+

® Daily and monthly weather and ETo

m Daily and monthly K¢, ETc, water balance, Espg, Re,
and ETaw data

m Seasonal and annual total of ETo, ETc and ETaw

® A wide range of tables and charts that are useful for
irrigation planning



California Weather Data

_l,

m Pan Evaporation Data
m CIMIS Weather Data

m ETo Zones Map



Reference Evapotranspiration (ETo)

I- Penman-Monteith
Daily equation

ASCE recommended
UN_FAO recommended

m Hargreaves-Samani Equation

= Pan evaporation (E,,,)



Climate Change

+

m Evaluate climate change
Solar Radiation, Clouds, and Fog (ETo)
Temperature (ETo)
CO2 Concentration (ETo)
Rainfall Patterns (ETaw)



Calculated daily ETo for current conditions at

10

Davis, California




ETo comparison for current and climate change
conditions at Davis, California
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ETo comparison for current and climate change
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conditions at Davis, California




ETo comparison for current and climate change
conditions at Davis, California
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Changes in ETo for current and climate change
conditions at Davis, California
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Crop & Soil Input

‘h Crop name

m Starting and ending date
m Wetting frequency during the initial growth period

m Presence of cover crops



Crop & Soil Input

‘h Immaturity factors
® Maximum rooting depths
m Available water holding capacity (AWHC)
® Maximum soil depths (SDx)

= Allowable depletion (50%)



Crop Coefficients

_',
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Crop Coefficients

+
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Crop Coefficients

+

=—p. Soil Kc - Initial Stage —==Rapid Growth =—=Mid-Season =—=Late Season
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Crop Coefficients

_l,

m Adjustment of Initial Kc for Wetting Frequency
m Cover crop adjustment

® Immature crop adjustment



Daily Soil Water Balance

_l,

m Yield threshold depletion
YTD = AD X PAW

0 Plant available water
.. |f SDx > RDx then PAW = AWHC X RDx

. If SDx < RDx then PAW = AWHC X SDx



Daily Soil Water Balance

+

m Off-season maximum depletion
(50% of PAW in upper 30 cm)

m Soil water depletion
SWD = FC - SWC



Daily Soil Water Balance

+

0 Effective rainfall
. If P>SWD then Re= SWD
I. IfP <SWD then Re =P

o Irrigate when SWD > YTD

o ET of Applied Water
ETaw = > NA



Daily Soil Water Balance

+

m Pre-irrigation (start at FC at planting or leaf out)

®m No pre-irrigation (start at FC on January 1)



Excel Worksheets

Help

This worksheet provides assistance how to use the CUP+ program for entering the input data requirements for calculating
crop water requirements

. Disclaimer Worksheet:
Explains that California Department of Water Resources is not responsible for the accuracy, completeness, and quality of the program.

- HelpAbout Worksheet:
Provides information about the program.

. About CUP+ Worksheet:
Explains the CUP+ model.

- Help Worksheet:
Explains the various components of the program and also provid ep-by-step instructions on how to enter the input data requirements
into the program.

. ET. Zones Map Worksheet:
Contains a California map showing 18 zones of similar ETo data in mm / day.

- ETo Zones Worksheet:
Contains a table of monthly mean ET, rates (mm.day) by ET, zone.

- Monthly Climate Input Worksheet:
Is used to input monthly mean ETo, Epan . or weather data for calculating monthly mean ET, (mm/day). Weather data include, solar radiation,
maximum and minimum temperatures, dew point temperature, wind speed, monthly total precipitation. and number of rainy days per month.

8. Daily Weather Input Worksheet:
Is used to input daily measured weather data for calculating daily ETo (mm/day). The weather data include, solar radiation, maximum and minimum

temperatures, dew point temperature, precipitation, and wind speed.




Excel Worksheets

Monthly Input

CIMIS and Pan Site Description Input
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Excel Worksheets

Daily Weather Input

CIMIS Site Description Input

Station Name is:

Latitude (deg) is:

Elewation (m}) is:

Canocpy Resistance (s/m):
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Input daily raw weather data to calculate PM andf/or HS ET,
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Excel Worksheets

Input_Output

C U PP . version 4.0

Summary of Input Data
Calculated ETg, ET,, and ETayy (mm/mon) and weighted mean K; values
|Plant Year:

Select an Input Data File:

Select a path for ETo:
Choose a Crop Type:
Choose a Crop:

Crop Number is:

Crop is:

Enter Starting Date:

Default Starting Date:

Enter End Date:

Default Ending Date:

AWH Capacity (mm/mm):

Max. Soil Depth {mm):

Max. Root Depth (mm):

Alow. Depl. (%), Monthly Total Values of ETo, ETc, and ETaw (mm mon-1) for Apple
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Enter 1st Cover Crop (moniday)

|Start Date (mon/day):

end Dote (morvdayy [
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Enter 2nd Cover Crop (mon/day) Time (month)

|Start Date (mon/day):

Endtete (movsey |
Developed by Land abd Water Use, California Department of Water Resources
Enter Ground Cover in Percentage (%) And
, Davis

Department of Land, Air and Water Resources, University of Califori
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Excel Worksheets

Crop References

Lengths of Crop Development Stages for Various Crops
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Excel Worksheets

Seepage;Fog;Dew Input

Input seepage, fog interception, and dew contributions to evapotranspiration
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Fog & Dew Seepage
Contribution Contribution
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- Fraction of Daily ET,
=

Time of Drying
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Use the figure on the top to estimate fog and/or dew contributions

=
= o

Using the approximate time of day that the plants dry off from avernight dew and fog
i ption he fraction (Fdf) of daily ETo. Enter the Fdf

Data Source:  Daly Weather Input by month. The Fog & Dew contribution is automatically calculated by month from

Typical seepage range: 0.00 to 0.35 mm d-1 the daily ETo rates.
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Excel Worksheets

Climate Change

ET Values (mm/month)

Concentration Value (ppmy)
Enter Percentage of Current Solar Radiation:
Change Maximum Temperature
Change Minimum Temperature

ange Dew Point Temperature (

ET, and ET, Using Current and Climate Change Data (mm/month)

Month

January

February

March

April

May

June

July

August

September

October

November

December

Jan-Dec

199.62
22558
191.39
144.88

24843
22010

37.60
27.59

24065
204.26
157.05
118.52

51.63

4857

265.02
234.90

a Source: Daily Weather Input




Excel Worksheets

Kc Chart

Bare soil K. value is used as a baseline for estimating crop coefficient values during the off
season

Apple
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Excel Worksheets

WB Chart

Daily Soil Water Balance Plot Showing Fluctuations in Soil Water Content (SWC) between
Field Capacity (FC)} and Maximum Soil Water Content (SWCx)

Apple

s Pcp EEBNA —FC —PWP —SWC —SWCx =—ETc

-—
E
E

—

e
[=
L]

=
=
=]

o
)
L]

=
L]

=
©

w

ETc (mm) and Precipitation (mm)

Time (days)




Excel Worksheets

CETaw Plot

Aplot of CETc, CEsdf, CEr, CDsw, Cum. NA, and CETaw vs. Time
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Additional Features

m Allows easy input of weather, crop, and soil
information

m Outputs a wide range of tables and charts that
are useful for irrigation planning

= View the output values as they are created

m User Friendly



The End

Questions



