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’ Backgroun.d& e Methods e Results & Discussion e Conclusions
Introduction

CoSWAT+ GHM & CoSWAT+ WQ

Community SWAT+ Global Hydrological Model &
Water Quality Model (chawanda et al., 2025, Nkwasa et al., 2025)

Global Coverage (90 Large-scale Basins), 2 Km Spatial N
Resolution; 2.63 Million HRUs [ Defined Region

Built with the CoOSWAT-Framework; a containerized
tool with a set of Python scripts.

Global outputs of river discharge, landscape
hydrological processes (e.g., ET), river and landscape
TN and TP loads.

Model Regions and HRUs from
Chawanda et al., 2025
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CoSWAT+ GHM Limitations
No Lakes or reservoirs included on the model More details (COSWAT+ GHM)

structure.

Global crop growth seasons, irrigation and other
water demands not considered

e Static Land Use
e Uncalibrated
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CoSWAT+ GHM Reservoirs & Lakes
3 o Generalized,
N E ,OUt parametric
operation methods
(release)

Global
Scale?

Based on water
body type

Decision Tables
(res-rel.dtl)

Outflow data Global Datasets

Unregulated Lakes No data ® Useful for

parametrization
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Objectives
3 — Implement generalized methods On 7 selected modelling regions
.p 8 . SWAT+ Source Code
to estimate reservoir/lake outflow
1 — Restructure the CoSWAT+ GHM E@’ e f iw;&m‘i
to include Lakes & Reservoirs CoSWAT - = b A
Framework 2

2 — Develop an algorithm to
represent irrigation demand

Africa-Nile
4 — Run simulations and compare River Flow, Reservoir e
observations and previous version. WB and storage -

America-Nelson
Asia-Aral
Asia-Mekong
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1 — Implement generalized methods to estimate reservoir/lake outflow

—

Reservoir

SWAT+ 61.0.2 inflow/demand“memory

. . . »”
Parametric, time-variant loop

scheme (Hanazaki) Decision table release

 Irrigation Reservoirs options

* Non- Irrigation
Reservoirs

Create actions for water
demands

Parametric time- —
invariant scheme (Doell)

* reservoir_module.f90

+ res_hydro.f90 F|.rst teste-d on Hjalmaren
River Basin (Sweden)
* res_control.f90
* actions.f90
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2 — Restructure the CoOSWAT+ GHM to include Lakes & Reservoirs

GLOBathy

HydroLakes

GranD

VRIJE
UNIVERSITEIT
BRUSSEL

CoSWAT
Framework

QSWAT+

Robust inlet/outlet
definition

Get parameters and
properties

Update model files
(.res)

Higher
resolution: 1 Km
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3 — Develop an algorithm to represent irrigation demand

FAO Global Irrigated CoSWAT Identify Irrigated
Areas to Irrigated Framework HRUs
HRU definition

Define irrigation
topology

(Nkwasa et al., 2022)

Define source for

Irrigation Topology irrigated HRUS
(Vanderleken et al., 2022)

Create land use
decision table
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4 - Run simulations and compare observations and previous version.

Monthly River Flow GRDC Period: 1970-2020 On 7 selected regions
Monthly Reservoir Yasin et al. (2018), 1 km, Rivers Lakes &
Volume ResOps CoSWAT+ GHIM v2 Reservoirs — SWAT+ 61.0.2
Yearly Reservoir GLEV CoSWAT+ GHM vl 2 km, Rivers — SWAT+ 60.5.7

Evaporation

WORK

— IN— Weather data
PROGRESS preparation

LD
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1 — Implement generalized methods to estimate reservoir/lake outflow

First tested on Hjalmaren River

Basin (Sweden)

Flow evaluation for Hjalmaren Submodel - Station 138: ovre 1e9 Mean monthly storage validation: Lake Hjalmaren
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2 — Restructure the CoOSWAT+ GHM to include Lakes & Reservoirs

VRIJE
UNIVERSITEIT
BRUSSEL



e Results & Discussion * Conclusions

3 — Develop an algorithm to represent irrigation demand

Irrigated Areas Irrigation Topology Irrigated HRUs & source

Main Use

Hydroelectricity ¢ .. % Source .
20 Bl Reservoir

Irrigation P 3 - _
S A BN River
NG e & Groundwater

] Actual irrigated
area

o
LSUS: # Of reservoirs they receive water from
N
L.
e
_(A‘?/
mﬁ‘ﬁ:«
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4 - Run simulations and compare observations and previous version.

Station: MATAMOROS-4351900 - river: RIO BRAVO
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4 - Run simulations and compare observations and previous version.

Station: OWEN RESERVOIR-1472300 - river: VICTORIA NILE \; Aswan Dam

— GRDC
—— CoSWAT+ vl
---- COSWAT+ v2
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4 - Run simulations and compare observations and previous version.

 Results & Discussion

* Conclusions

1e9 america-colorado - Lake Oroville - GranD: 148 - CoSWAT: 53
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e Conclusions

Potential for a global impact model useful for global water
and lake sectors ( ISIMIP

River flow simulation can be improved in main rivers

Reservoir/lake schemes with good potential for local cases

Reservoir storage performance is conditioned by many
processes that are being over/underestimated

HMBC & Reservoir Parameter calibration in selected regions
could improve river & lake/reservoir representation.

Weather data issues are fixed, need to re-run &

Complete validation with new results & move to WQ, soo>»
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