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(Neitsch et al.  2009)

SWAT conference 2026

• Contextual setting
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Only 15% of the 450 water 

cycle diagrams integrated 

human-induced actions on 

the water cycle

SWAT conference 2026

• Context setting
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Where  When 

and 

How much?

For agrohydrological

modeling at 

watershed scale :

usually a lack of 

data

SWAT conference 2026

• Context setting
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810 km²

• The watershed

Elevation (m a.s.l) Strongly influenced by upstream 

reservoir management
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810 km²

• The SWAT + Setup

➢ 149 subwatersheds

➢ HRU based on agricultural plots
(French inventory)
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810 km²

• The SWAT + Setup

➢ 149 subwatersheds

➢ HRU based on agricultural plots

➢ Weather data : grid reanalysis
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SWAT conference 2026

810 km²

• “Base Line project”

➢ 149 subwatersheds

➢ HRU based on agricultural plots

➢ Reservoir set up : decision table

     drawdown_days

➢ Irrigation : decision table

w_stress   hru   < 0.8 → 25/30mm

➢ Weather data : grid reanalysis
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810 km²

• “Base Line project”

➢ 149 subwatersheds

➢ HRU based on agricultural plots

➢ calibration
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“Base Line project”

Test on parametrisation

for irrigation from RS
Test on parametrisation

for reservoir from RS

+ in situ data for irrigation volumes and reservoir 

management but only used to validate
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Test on parametrisation

for irrigation from RS

Sentinel 2 / 

Landsat 8 & 9 
pyBVNET

algorithm
Reference 

LAI

1
Calibrate crops 

parameters to fit better 

local crops development

days_mat / hu_lai_decl / 

lai_max1 / lai_max2 / 

frac_hu1 / frac_hu2 / 

lai_pot / dlai_rate

Calibration of crop 

parameters
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Wheat

Corn
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Test on parametrisation

for irrigation

1
Calibrate crops 

parameters to fit better 

local crops development

2
Use of remote sensing 

data to map truly 

irrigated plots

SAR and Optical Time Series with Deep Learning
Amin, G et al (in prep.)
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Test on parametrisation

for irrigation

1
Calibrate crops 

parameters to fit better 

local crops development

2
Use of remote sensing 

data to map truly 

irrigated plots

activated/disactivate 

irrigation on SWAT + 

for each single plots
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Test on parametrisation

for irrigation

Calibrate crops 

parameters to fit better 

local crops development

Use of remote sensing 

data to map truly 

irrigated plots

Monthly irrigation 2020 - 2021
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Base line project

Base line project + LAI

Base line project + LAI + irrigation map

Base line project + LAI + only corn irrigated

Measurement 
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“Base Line project”

Test on parametrisation

for irrigation from RS
Test on parametrisation

for reservoir from RS
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Test on parametrisation

for reservoir from RS

Estimation of Volume and Filling Rate for 110 

reservoirs over six countries for 3 years

STOCKWATER project 

Water areaBathymetry

Sentinel 

1 / 2
TanDEMX
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Test on parametrisation

for reservoir from RS

Estimation of Volume and Filling Rate for 110 

reservoirs over six countries for 3 years

STOCKWATER project 

Water areaBathymetry

Sentinel 

1 / 2
TanDEMX

Gimone reservoir : volume stocked

1
0

3
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m
3

Data from StockWater

In situ Data
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Test on parametrisation

for reservoir from RS
Gimone reservoir : volume stocked

2 Methods

Method 1 : direct use of 

this chronicle to feed the 

model with daily input and 

output volume for the 

reservoir

LMIS = Legal Minimum Instream Flow

QJ – QJ+1

Input = LMIS + |∆|

Output = LMIS

Input = LMIS

Output = LMIS + |∆|

1
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3
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m
3

Data from StockWaterIn situ Data



20

SWAT conference 2026

Test on parametrisation

for reservoir from RS

Gimone reservoir : volume stocked

Method 1 : direct use

Method 2 : setup of a 

decision table

Gimone reservoir : volume stocked

Data from StockWaterIn situ Data

2 Methods

1
0

3
h

m
3

Average daily inflows based on 

interannual monthly average 

Use of an exponential to adapt dam release to 

the  discharge at the basin outlet

𝑄𝑟𝑒𝑙𝑒𝑎𝑠𝑒(𝑑) = exp  −𝜆𝑄𝑜𝑢𝑡 𝑑 𝑄𝑟𝑒𝑙𝑒𝑎𝑠𝑒_𝑚𝑎𝑥
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Test on parametrisation

for reservoir from RS

Poster n°24 

. . . 

. . . 
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Discharge basin outlet

SWAT conference 2026

Test on parametrisation

for reservoir from RS

Gimone reservoir : volume stocked

Method 1 : direct use

Method 2 : setup of a 

decision table

Gimone reservoir : volume stocked

Data from StockWaterIn situ Data

2 Methods

1
0

3
h

m
3

Average daily inflows based on 

interannual monthly average 

Use of an exponential to adapt dam release to 

the  discharge at the basin outlet

Dam release

𝑄𝑟𝑒𝑙𝑒𝑎𝑠𝑒(𝑑) = exp  −𝜆𝑄𝑜𝑢𝑡 𝑑 𝑄𝑟𝑒𝑙𝑒𝑎𝑠𝑒_𝑚𝑎𝑥

Poster n°24 
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Reservoir OutflowReservoir Inflow

Base Line

Method 1

Method 2

Base Line

Method 1

Method 2
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Observation 

Base line project 

Method 1 (direct use of a chronique)

Method 2 (décision table)

Volume  stocked in the reservoir
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Base Line

Method 1

Method 2
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Method 1
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2020 2021

Discharge at basin outlet
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Take home messages

• Lot of RS data are available and will be available for model calibration   

• Work still on progress for irrigation 

• Decision table can be generate from RS + objective discharge

• Needs of more data for simulate water use and water management 
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pyBVNET : https://forge.ird.fr/cesbio/modelisation/pybvnet
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Thank you for 

your attention

Brochet, E.; Grusson, Y.; Sauvage, S.; Lhuissier, L.; Demarez, V. How to Account for Irrigation Withdrawals in a Watershed Model. Hydrology 

and Earth System Sciences 2024, 28 (1), 49–64
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'esco' => Soil evaporation compensation factor

'epco' => Plant uptake compensation factor

'cn2' => Condition II Curve Number

'alpha_bf' => Alpha factor for groundwater recession curve

'latq_co' => Lateral flow coefficient

'perco' => Percolation coefficient

'awc' => Available water capacity of the soil layer

'soil_k' => Saturated hydraulic conductivity of the soil layer
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'days_mat' => Days to maturity

'hu_lai_decl' => Fraction of growing season when leaf area begins to decline

'lai_max1' => Fraction of the maximum leaf area index corresponding to the 1st 

point on optimal leaf area development curve

'lai_max2' => Fraction of the maximum leaf area index corresponding to the 2nd 

point on optimal leaf area development curve

'frac_hu1' => Fraction of the plant growing season or the total potential heat units 

corresponding to the 1st point on optimal leaf area development curve

'frac_hu2' => Fraction of the plant growing season or the total potential heat units 

corresponding to the 2nd point on optimal leaf area development curve

'lai_pot' => Maximum potential leaf area index

'dlai_rate' => Exponent that governs LAI decline rate
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