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’ Setup with g|0ba| open-source data CoSWAT Model v1: A high-resolution
° 90 Iarge water systems global SWAT+ hydrological model

* Hydrology and WQ (Nutrients) Joe abl eran s ek ang Sa0m K Chet,Raghevan Srinvasa,
* Spatial inputs at 0.02° e

A High-Resolution SWAT+ Glo

time = 2005-01-31

Source: Chawanda et al., 2025
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The CoOSWAT model
How do we set it up? > CoOSWAT Framework

‘ Config. File ‘
Prepare Data P i Model Setup
1 Data 9 at?a’arrizlljn?erzt . 9 Inputs
Modol C‘l’ * Series of geo-processing steps (Python)
HRU Opti reate
G Hrus € Pons | € 2 ks * Processes global data to GIS and SQL
Write Model | and transforms to SWAT+ structure
o ModelOptions | = " e Runs the model
/| RunModel |=»
| ] v
performance .| Evaluation Options | €= ) ﬁ“';é‘:‘e https://github.com/celray/CoSWAT-Framework

| |

Source: Chawanda et al., 2025
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Current developments
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1 km resolution

CoSWAT v2.0 Integrated framework for Hyd. |[WQ
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Reservoirs and lakes @
\_
[T 1 S : CoSWAT
] DEM i River network Drainage area I Lake/reservoir
! conditionin » eneration g defingition I inte/ ration : Framework
} condmoning o L gration : Default
{—] TTIT T T
———————————— , i 11 11 1 New steps
. ! 1 b — — =L -2
HRU Ly Model file I Lake/reservoir file |
generation generation 1 adjustment |
e e : Check our manuscript

Ouflow calculation?

Parametric, generalized schemes

- — * Ho6 scheme (Hanasaki, 2006)
e Lake scheme (Doell, 2003)

Change the SWAT+
source code

:"lu'.
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6/29/2026 Slide: 8




o
[Reservoirs and lakes 93 ]

Key takeaways

* Reservoir/lake storage performance: comparable to 5 other
global models.

* Improvements in streamflow: 70% of evaluated stations.

* Absolute performance remains moderate to poor: This
implementation alone, is not enough.
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Improved river network shape

CoSWAT

Upscaling

~7,500 Lakes and reservoirs

/

V.1.5

HRUs with 0.01° resolution

globally

CoSWAT v1.5: Regions and freshwater lakes/reservoirs
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1 km resolution

CoSWAT v2.0 Integrated framework for Hyd. |[WQ
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[Land use management @]

— — © Mineral & Organic
FAQ irrig. @ fertilizer
LUH2 i 5
— — Ay Irrigation
MAPSPAM L .
— — |
N GGCMI B fi@ Plant and harvest
IMAGE N-Fert. 5
P Fert(lu&Tan, Detailed croE) distribution
2016) '
— — R Management
. al. 2017) e
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1 km resolution

CoSWAT v2.0 Integrated framework for Hyd. |[WQ
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Point source pollution I!%__ P";%%'aé'g's
MACE - GNM N, P & BOD Point
—— — sources
Population ’
— — =
BOD Emissions (UNEP, 2016) Point source
—— — set up workflow 'g.
Intensive Livestock A
(Du et al, 2025) ' -
< — Wastewater management jaie
HydroWASTE + mapping on HRUs .t;l%
__Jonesetal, 2021
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1 km resolution

CoSWAT v2.0 Integrated framework for Hyd. |[WQ
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Calibration 1/

Multi-objective hyd. | H.M.B.C.

Monthly discharge Monthly storage
Yearly/Monthly ET Monthly Evap.
g Yearly/Monthly sed. }E Yearly sediment E
| loading Pl retention. "

Jan Dec
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1 km resolution

CoSWAT v2.0 Integrated framework for Hyd. |[WQ
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—[Sectoral water use l-ﬁ ]

Decision tables... Global water use models
Water allocation module?

[Dynamic land use

—— Return flows &

L e
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Preliminary results

/2026 Slide: 21




Future changes in reservoir/lake storage

Mean monthly | % Change > 5| 1985-2014 vs 2041-2070 | SSP3 - 3.7
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Future changes in river discharge

Annual minima | % Change > 5| 1985-2014 vs 2041-2070 | SSP3-3.7

»
&
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Future works




Fluxes to African lakes

* Within a project to study Green
House Gas (GHG) emissions of
African Lakes.

 External loadings (Nutrients,
sediment,...)
* This should include Carbon
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The African Great Lakes




Global, multi-sectoral impacts of CC and
LULCC within the WEFE nexus

CoSWAT multi-constituent

Future forcings (climate, socio-
economic)

Future wastewater
management scenarios
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WATER
River flow
Sediment load
BOD
Lake/reservoir storage
Reservoir siltation

ENERGY
Reservoir storage
Reservoir siltation

FOOD
Crop growth
Irrigation water
(reservoirs & rivers)

ENVIRONMENT
Erosion
Nutrient loading to lakes
DO in streams




And any ideas are welcome!
Both for collaborations and contributions! ©

Jose.pablo.teran.orsini@vub.be
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Thank you!




Improved river network shape

U p S C a | i n g / COSWAT ~7,500 Lakes and reservoirs
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