
A Tool for Water Demand Planning 
 

Morteza  N.  Orang 1,  R ichard L .  Snyder 2 

 
1C a l i fo r n i a  D e p a r t m e n t  o f  Wa t e r  Re s o u rc e s  

2U n i ve rs i t y  o f  C a l i fo r n i a ,  D av i s  
 
 

2013 UC Statewide ANR Conference 

 
Ontario, California  
A p r i l  1 0 ,  2 0 1 3  

 

 
 

 

C  U  P P L U S 
DAILY SOIL WATER BALANCE PROGRAM 



 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  

 

 

 
 

 
 

 

Objectives  



 Weather Data 

 

 Crop Information  

 

 Soil Information  

 

Input Data Requirements  



Output  

 

 Daily and monthly weather and ETo 
 

 Daily and monthly Kc, ETc, water balance, Espg, Re, 
and ETaw data 

 

 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 

 

 Pan Evaporation Data 

 

 CIMIS Weather Data 

 

 ETo Zones Map 

 

 

 

 



 Penman-Monteith 

 Daily equation 

 ASCE recommended 

 UN_FAO recommended 

 

 Hargreaves-Samani Equation 

 

 Pan evaporation (Epan) 

 

 

 

 

 

Reference Evapotranspiration  (ETo)  



 Evaluate climate change 

 Solar Radiation, Clouds, and Fog (ETo) 

 Temperature (ETo) 

 CO2 Concentration (ETo)  

 Rainfall Patterns (ETaw) 

 

 

 

Climate Change  



C a l c u l a t e d  d a i l y  E To  fo r  c u r re n t  c o n d i t i o n s  a t  
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Crop & Soi l  Input  

 Crop name 

 

 Starting and ending date 

 

 Wetting frequency during the initial growth period 

 

 Presence of cover crops 



 Immaturity factors 

 

 Maximum rooting depths 

 

 Available water holding capacity (AWHC) 

 

 Maximum soil depths (SDx) 

 

 Allowable depletion (50%) 

 

 
 

 

 

 

 

Crop & Soi l  Input  



 Off-season (bare soil) Kc 

Crop Coeffic ients  



Crop Coeffic ients  



Crop Coeffic ients  



 Adjustment of Initial Kc for Wetting Frequency 

 

 Cover crop adjustment 

 

 Immature crop adjustment 

Crop Coeffic ients  



Daily Soi l  Water Balance  

 Yield threshold depletion 

 YTD = AD X PAW 

 

 Plant available water 

I. If SDx > RDx then PAW = AWHC X RDx 

 

II. If SDx < RDx then PAW = AWHC X SDx 

 

 



 Off-season maximum depletion 

(50% of PAW in upper 30 cm) 

 

 Soil water depletion 

SWD = FC - SWC 

Daily Soi l  Water Balance  



 Effective rainfall 

I. If P > SWD then Re = SWD 

II. If P < SWD then Re = P 

 

 Irrigate when SWD > YTD  

 

 ET of Applied Water  

 ETaw = ∑ NA 

 

Daily Soi l  Water Balance  



 

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

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

Daily Soi l  Water Balance  



Excel  Worksheets  
 

Help  



Excel  Worksheets  
 

Monthly  Input  



Excel  Worksheets  
 

Dai ly  Weather  Input  



Excel  Worksheets  
 

Input_Output  



Excel  Worksheets  
 

Crop References  



Excel  Worksheets  
 

Seepage;Fog;Dew  Input  



Excel  Worksheets  
 

Cl imate  Change  



Excel  Worksheets  
 

Kc  Chart  



Excel  Worksheets  
 

WB Chart  



Excel  Worksheets  
 

CETaw Plot  



Additional Features 

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

 

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

 

 View the output values as they are created 
 

 User Friendly 

 

 

 

 

 



The End 

 

Questions 


