SWAT conference 2026

Irrigation, water withdrawals and reservoir management:
enhancing the integration of anthropogenic impacts on water
cycle in the SWAT + model using remote sensing input.
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| Contextual setting
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Figure 0.3: Schematic representation of the hydrologic cycle

- (Neitsch et al. 2009)
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e (Context setting

nature geoscience

About the journal v Publish with us v Subscribe

Explore content v

nature » nature geoscience > articles > article

Article  Published: 10 June 2019

Human domination of the global water cycle absent
fromdepictions and perceptions

Benjamin W. Abbott 8, Kevin Bishop, Jay P. Zarnetske, Camille Minaudo, F. S. Chapin lll, Stefan Krause,

Tamara Kolbe

David M. Hannah, Lafe Conner, David Ellison, Sarah E. Godsey, Stephen Plont, Jean Marcais,

Amanda Huebner, Rebecca J. Frei, Tyler Hampton, Sen Gu, Madeline Buhman, Sayedeh Sara Sayedi, Ovidiu

Ursache, Melissa Chapin, Kathryn D. Henderson & Gilles Pinay

Nature Geoscience 12, 533-540 (2019) | Cite this article

Only 15% of the 450 water
cycle diagrams integrated

NN human-induced actions on

the water cycle
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' Where When
" and
" How much?

[ | E6RI0

For agrohydrological
modeling at
watershed scale :
usually a lack of

data
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e The watershed gﬂo

Land Cover Distribution

| Class Area (km?) Percentage

| AGRICULTURAL |  694.57 0.858
80.14 0.099
[ 29.10 0.035
[ [WATER | 5.00 0.006

Elevation (m a.s.l)
477

Strongly influenced by upstream
reservoir management

73
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e The SWAT + Setup

> 149 subwatersheds
» HRU based on agricultural plots

(French inventory)
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e The SWAT + Setup

> 149 subwatersheds

» HRU based on agricultural plots

> Weather data : grid reanalysis
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 “Base Line project” g

> 149 subwatersheds
» HRU based on agricultural plots

> Weather data : grid reanalysis

» Irrigation : decision table
w_stress hru < 0.8 - 25/30mm

> Reservoir set up : decision table
drawdown_days
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+ “Base Line project” 3

> 149 subwatersheds

» HRU based on agricultural plots

» calibration NSE = 0.05
KGE =0.33
Esco / Epco / Cn2 / Alpha_bf
Latq_co / Perco/ AWC / Soil_k
NSE =0.57
80 ¢ Observed KGE =074
m——— Sim (calibrated)
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g
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“Base Line project”

Test on parametrisation

for reservoir from RS

Test on parametrisation
for irrigation from RS

+ 1in situ data for irrigation volumes and reservoir
management but only used to validate
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Test on parametrisation
for irrigation from RS

Calibrate crops
parameters to fit better

local crops development

11

Sentinel 2/
Landsat 8 & 9

W @
9 %P

pyBVNET
algorithm

Reference
LAI

— w®

e

Calibration of crop
parameters

days_mat / hu_lai_decl /
la1 max1/lai max2/

frac_hul / frac_hu2/
lai_pot / dlai_rate
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Test on parametrisation

for irrigation

Use of remote sensing
data to map truly

irrigated plots

crgs % M= 0SS g\glo

Spacedirrig

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

for irrigation

Use of remote sensing
data to map truly

irrigated plots

activated/disactivate
irrigation on SWAT +
for each single plots

A
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Test on parametrisation

for irrigation

Moni_:hly irrigation 2020 - 2021

10 A

co
1

(=]
1

Volume Mm?3

15

Measurement

) Base line project + LAI + irrigation map
Base line project

Base line project + LAI + only corn irrigated
Base line project + LAI
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“Base Line project”
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Test on parametrisation
for reservoir from RS
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|| STOCKWATER

Sentinel
TanDEMX 1/9
Bathymetry Water area

:

Estimation of Volume and Filling Rate for 110
reservoirs over six countries for 3 years
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Mapping a World of Water
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Test on parametrisation

for reservoir from RS
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STOCKWATER project

®

>

P Y
Sentinel
TanDEMX 1/9
Bathymetry Water area

Estimation of Volume and Filling Rate for 110
reservoirs over six countries for 3 years

Gimone reservoir : volume stocked
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1.0

2015 2016 2017 2018 2019 2020 2021 2022
Date

— In situ Data

Data from StockWater
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Test on parametrisation
for reservoir from RS

Method 1 : direct use of

this chronicle to feed the «<— 2 Methods «——

. model with daily input and
' output volume for the
reservoilr
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Gimone reservoir : volume stocked

2.5

2.0 1

151

103 hm?

104

0.5 1

2015 2016 2017 2018 2019 2020 2021 2022 2023
Date

— |n situ Data Data from StockWater

/ QJ o QJ+1

~

A=0

Input = LMIS + |A]
Output = LMIS

A<

LMIS = Legal Minimum Instream Flow

Input = LMIS
Output = LMIS + |A]
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Test on parametrisation %&Elo
for reservoir from RS Gimone reservoir : volume stocked
2.5 [ p
ME 151 U /” \
2 Methods «—— & _| = Wy
0.5 4
MethOd 2 . Setup Of a 2015 2016 2017 2018 20'19Dale 2020 2021 2022 2023 2024
decision table m— I situ Data Data from StockWater

Average daily inflows based on
interannual monthly average

9 Use of an exponential to adapt dam release to
the discharge at the basin outlet

Qretease(d) = exp( _ﬁQout(d))Qrelease_max
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Test on parametrisation

for reservoir from RS

names
drawd_gimone
var

wvol

wvol

month
month
month
channesl flo
channel flo
channel flo
channel_flo
channel flo
channel flo
channel flo
channel flo
channel flo
channel flo
channel flo
channel flo
channel flo
channel flo
channel flo
channel flo
channel flo

channel flo
|channel flo

channel flo

| channel flo

channel flo
channel flo
channel flo
channel flo
channel flo
channel flo
channel flo
channel flo

channel flo
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lim var
pvol
evol
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null

lim const
1.00000
1.00000

13.00000
€.00000
6.00000
0.36000
2.00000
0.36000
0.41467
0.41467
0.46933
0.465933
0.52400
0.52400
0.57867
0.57867
0.63333
0.633332
0.68800
0.&8800
0.74287
0.74267
0.75733
0.75733
0.83200
0.85200
0.90&667
0.50667
0.96133
0.96133
1.01600
1.01e00
1.07067
1.070&7
1.12533
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Test on parametrisation %&Elo
fOI‘ reservoir from RS Gimone reservoir : volume stocked
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interannual monthly average 200
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Reservoir Inflow

Reservoir Outflow
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Volume stocked in the reservoir

[
]
1

Volume Mm3
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===  Base line project
mmm=  Method 1 (direct use of a chronique)
mmm  Method 2 (décision table)
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Discharge at basin outlet
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Take home messages

Needs of more data for simulate water use and water management

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

TRISHNA

RIVES:
EAUX

@S pusup-ouEsT




SWAT conférence 2026 ¢

27

cnes

Thank vou for
your attention
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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

'so1l_k' => Saturated hydraulic conductivity of the soil layer
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'days_mat' => Days to maturity gﬁgw

'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_hul' => 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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