


WABAL implements 
the “impressionistic” 

FAO CSSWB



CSSWB in two slides





CSSWB characteristics

 Daily or 10-daily timestep
 One-layer soil with no root growth
 Fixed phenology through crop coefficients (Water 

requirement = KCr * ETP)
 ETa stays at potential rate unter all soil water is 

exausted
 Inputs: limited and compatible with many 

locations in developing countries (more below!)  
 Outpouts: WSI, ET, surplus & deficit by 

phenophase



CSSWB illustrated with white maize 
planted in Muñoz at dekad 25, 1991



CSSWB illustrated with white maize 
planted in Muñoz at dekad 25



CSSWB illustrated with white maize 
planted in Muñoz at dekad 25



AMS water balance
WHCB=WHC+Bund



Required 
inputs

● Rainfall (mm), ten-daily
● “Evapotranspiration”, 

(ETP),  ten-daily
● Irrigation amounts (mm), 

ten daily

 
● Crop coefficients (KCr)
● Planting dates and cycle 

lengths 

● Maximum soil moisture 
storage capacity

● “Evapotranspiration”, (ETP),  
ten-daily

● Several very empirical 
parameters such as “index 
reduction for excess rain, pre-
season Kcr,water stress 
threshold



AMS  graphical User 
interface





Use of CSSWB for yield 
impact assessments 

●Semi-quantitatively assess weather factors relevant 
for crop production and express them  as value-
added agronomically meaningful indices (water 
balance variables, WBV)

●Regress yields against WBVs, and use empirical 
regression equation for simulation

●A detailed study was done in Morocco using the 
approach, without major difficulties 



Overall philosophy of 
WABAL 

●WABAL is an industrial version of AMS
●Industrial means:

● Suitable for hundreds of thousands unattended 
CSSWB runs

● Emphasis is on efficiency
● Recyclability in different applications
● No graphical user interface
● Comes in three versions WB1, WB2 and WB3
● Output can be absorbed directly in other 

application programmes
 



Sample WABAL input line



CSSWB illustrated with white maize 
planted in Muñoz at dekad 25



CSSWB, as above (white maize, pl. in 
1991, Muñoz, dekad 25): summary 
WABAL output & calibration matrix 



Most commonly occurring 
WABAL outputs in Morocco 

CC impact study





Items for discussion: how 
does the CSSWB model...

 Biomass accumulation (assimilation)?
 Phenology (or development) and biomass 

partitioning (incl. Respiration and root 
development) ?

 Nutrient budget ? 
 Soil & plant water budget? 



PLDEK
and Franquin's method



Franquin's method 
illustrated: Cabanatuan

(graph prepared with NewLOcClim)



Carranglan 

Guimba 

Zaragoza



Only six of seasons



Types of 
seasons in 
Nueva Ecija

Normal:
yellow

Intermediate-
humid: green

Humid: blue



“Plain” normal ( = with dry season)
S1   S3
S9  S10



Normal (with bimodal tendency) 
S2   S4

S5



Intermediate-humid 
S6



All-year-round humid
S7 (top)     S8 (bottom)



How 
compatible is 

this with...











Thank you!



• Click to edit Master 
text styles
Second level
Third level
Fourth level
Fifth level

Thank you!
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