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The lumped-parameter model couples the mass-balance equation for 
the aquifer with that for irrigated fields, ponds, and non-irrigated areas 

Aquifer: 

S
dha
dt

= hf −ha( )Kf ff + hp −ha( )Kp fp + hr −ha( )Kr fr + hv −ha( )Kv fv −qI − favαvET0

Village: Sy
dhv
dt

= ha − hv( )Kv − 1− fav( )α vET0 + R

Field: Sy
dhf
dt

= ha − hf( )K f −α f ET0 + R +
qI
f f

Pond: ( ) RETKhh
dt
dh

pppa
p +−−= 0α







Case-A Case-B

Village ETtree from 
clay

Village ETtree from 
aquifer

Kf (1/d) [conductance for field] 8.9e-4 8.9e-4

Kv (1/d) [conductance for 
village] 6.3e-6 9.1e-4

Kp (1/d) [conductance for pond] 9.3e-3 8.3e-3

Kr (1/d) [conductance for river] 7.7e-2 8.7e-2

Objective 
Function w/ pumping 5.9e-1 5.7e-1

w/ pumping 19 13

w/o 
pumping 42 22

Residence Time 
(yrs)
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