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 Environmental Research
Letter (ERL) &
Environmental Research
Water (ERW)

 At least 10 large-scale
models

 At least 10 papers
(submitted or in prep)

 Largely ISIMIP 2
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Special issue – Fast Track



Community paper
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Maryna Strokal, Rohini Kumar, Mirjam P. Bak, Edward R. Jones, Arthur H.W. Beusen, Martina Flörke,
Bruna Grizzetti, Albert Nkwasa, Katrin Schweden, Aslihan Ural-Janssen, Ann van Griensven, Olga Vigiak,
Michelle T.H. van Vliet, Mengru Wang, Inge de Graaf, Hans H. Dürr, Simon N. Gosling, Nynke Hofstra,
Maria Theresa Nakkazi, Issoufou Ouedraogo, Robert Reinecke, Vita Strokal, Keerthana Suresh, Ting Tang,
Floris S.R. Teuling, Ammanuel B. Tilahun, Tineke A. Troost, Dianneke van Wijk, Ilaria Micella

Advancing water quality model intercomparisons under
global change:

Perspectives from the new ISIMIP water quality sector
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From left to right



Water quality and cross-sectoral linkages
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7 Large-scale water quality models
9 Water quality constituents
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MARINA-Nutrients

Models differ
o Annual, monthly
o Gridded, basin, and sub-basin
o Water quality constituents
o Model input data



Objective 1: pollution levels & their processes
(uncertainties)

Objective 2: hotspots & their sources (priority areas)

Objective 3: pollution impacts (priority sectors)

Objective 4: strategy effects (uncertainties)

Four objectives for model
intercomparisons of water
quality (WQ-MIPs)
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Three examples
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(1) Agreement on pollution levels among models
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 Europe: >2/3 of the
critical areas will exceed
the 2.5 mg/L threshold in
2050

 Africa: 27% of rivers will
exceed the critical
threshold of 2.5 mg/L in
2050

IMAGE-GNM vs mQM IMAGE-GNM vs SWAT+

IMAGE-GNM: Beusen et al., (2022)
MQM: Kumar et al., (2020); Nguyen et al., (2022)
SWAT+: Nkwasa et al., (2024)



(2) Agreement on trends among pollutants & GCMs
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Agreement on changes among 5 GCMs:
 Around 40% agreement on decreases in
nitrogen and diclofenac

 Around 80% agreement on increases in
macroplastics

3 pollutants from MARINA-Multi model

Micella et al., (2024)

Bak, Micella et al (submitted) ERL

5 GCMS



(3) Agreement on trends and potential impact
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DynQual model

Jones et al., (2024)
Bak, Micella et al.,
(submitted, ERL)



 ISIMIP2 (many models) vs ISIMIP3 (few models) climate forcing Internal consistency in scenario constructions (SSP5-RCP8.5...) Internal consistency in hydrological forcings

Reflection
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 Special issue: a lot to learn and support IPCC Wish list using ISIMIP3 forcings:
● Climate change attributions: low effort

● existing runs
● e.g., water temperature

● Water scarcity & risk assessments: moderate effort
● Existing & new runs
● non-agricultural pollutants such as emerging pollutants, plastics,
and pathogens, driven by socioeconomic and urbanization drivers

● Cross-sectoral assessments: high efforts
● New runs (including small-scale models)
● agricultural pollutants such as N and P
● Data is not yet fully available (the largest challenge)

Next WQ-MIPs: support IPCC assessments



Thank you
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