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1. AguaCrop model overview

2. Simulation of soil Water and Salt balance

3. Crop production and irrigation management
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Simulation of the soil water and salt balance

® 1. Soil water balance
2. Salt balance

3. Evaluation of the salt balance
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root zone as
areservoir




soll water balance

to describe accurately the retention,
movement and uptake of water in

the soil profile, AquaCrop divides the
soil profile into small compartments
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Uptake of water in the soil profile
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Movement of water in the soil profile one container
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Movement of water in the soil profile

the drainage characteristic (tau)

T I EY,

total drainable
amount of water

. field capacity ‘



Movement of water in the soil profile
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Movement of water in the soil profile

the drainage characteristic (tau)
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Simulation of the soil water and salt balance I

1. Soil water balance
® 2. Salt balance

3. Evaluation of the salt balance
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to simulate the convection and diffusion of salts,
a soil compartment is divided into a number of cells
in which salts can be stored

compartments

field capacity saturation

soil surface
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to simulate the convection and diffusion of salts,
a soil compartment is divided into a number of cells

in which salts can be stored

cells

0.0 m

a cell is essentially a representation of a
volume of pores with a certain diameter

depth
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the solute transport in the macro pores

convection and diffusion of salts .

bypass the soil matrix

convection
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the solute transport in the macro pores
bypass the soil matrix

convection and diffusion of salts

'. A5 convection
h compartments
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the driving force for the diffusion process
is the salt concentration gradient that exists between
the water solution in the adjacent pores

cells field capacity saturation
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the driving force for the diffusion process
is the salt concentration gradient that exists between
the water solution in the adjacent pores

t"& field capacity saturation
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compartment

salts can
move quite
easily

due to strong adsorption forces
and low hydraulic conductivity
salt movement is limited
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The number of cells depends on the soil type.

Since salts are strongly attached to the clay particles
a clayey horizon will contain more cells than a sandy horizon
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ETcrop = 0 mm/day
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number

Soil salinity profile
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compartment
number

salt:
2(IN) = 0.640 ton/ha

50 mm

Soil salinity profile
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Salt: compartimen
2(IN) = 0.640 ton/ha umber day 2

Soil salinity profile
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salt:
$(IN) = 0.640 ton/ha ~me" day 3

Soil salinity profile
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Salt: compartmen
2(IN) = 0.640 ton/ha number day 4

Soil salinity profile
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Salt: compartment
Z(IN) = 0.640 ton/ha mr:mber day 5

Soil salinity profile
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Salt: compartmen
2(IN) = 0.640 ton/ha number day 6

Soil salinity profile
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salt:

2(IN) = 0.640 ton/ha

Soil salinity profile
Soil zalinity
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from - to
meter

0.7

0.0 -
0.10 -
0.20 -
0.30 -
0.40 -
0.50 -
0.60 -
- 0,80
0.80 -
0.590 -
1.0 -
1.10 -

0. 10
0. 20
0.30
0.40
0.50
0.60
0.7

0. 590
1.00
1.10

120

ds/m

compartment
number

Sol Water Content : lﬁ

W O N OOULLESE WN =

2(OUT) = 4.090 ton/ha

GS ‘I "g B Webinars !

15

2

35 0 45

6.8 mm

55

day 7

“soil surface
O.0Om =

IS

GLOBAL SOIL



Salt: compartment
2(IN) = 0.640 ton/ha  number day 8

Soil salinity profile
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Simulation of the soil water and salt balance

1. Soil water balance Water quality
for agriculture .o
2. Salt balance

B 3. Evaluation of the salt balance .
Ayers and Westcot. 1985. I YN -‘

Water quality for agriculture.
FAO Irrigation and Drainage Paper N° 29
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Theoretical calculation

of ECe
no
rainfall
Assumptions
Soil texture:
sandy loam

to clay loam



Theoretical calculation ,¢*" -
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EFFECT OF SALINITY OF IRRIGATION WATER (ECy)
ON SOIL SALINITY (ECe) OF THE ROOT-ZONE
UNDER VARYING WATER MANAGEMENT
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EFFECT OF SALINITY OF IRRIGATION WATER (ECy)
ON SOIL SALINITY (ECe) OF THE ROOT-ZONE
UNDER VARYING WATER MANAGEMENT
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AQUACROP
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AQUACROP
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FAO AquaCrop websfte

https://www.fao.org/aquacrop/en/
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Reference manual for AquaCrop version 7.1 — Chapter 4
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