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Large international community: ISIMIP,
Procllas WWQA mventWater and others
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Water quality sessions

" Session 1 (15.30-17.00): modelling protocol
" Session 2 (10.00-11.30): regional modelling
" Session 3 (13.00-14.00): updates, posters, next steps
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Program

" 13.00-13.20 Updates (Maryna Strokal)

" 13.20-13.35 ISMIP3b simulation (Edward R. Jones)

" 13.35-13.45 Regional modelling (Ann van Griensven)
" 13.45-14.00 Next steps and posters (Maryna Strokal)
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Why Model Intercomparison Projects for
Water Quality (WQ-MIP):

" Water quality is key in understanding cross-sectoral
processes

" 1) Identify, assess and compare water pollution
® Hotspots
® Sources
® Trends
" 2) Identify and set priories for water quality
e Data collection
e Data monitoring
" 3) Perform scenario analyses to test strategies to
e Improve water quality
e Under climate change and socioeconomic developments
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Five types of diversity challenge WQ-MIP

1) Different modeling approaches: 1) laws & assumptions; 2) spatial representation
(lumped vs. distributed) and 3) temporal representation (static vs. dynamic)

3) Different types of water resources:
= Streams, rivers
= | akes, reservoirs
= Groundwater
= Coastal/estuarian areas

2) Different water quality constituents
and dimensions
= Different forms
(dissolved vs. particulate)
= Loads, concentrations, export

5) Different temporal resolutions and

4) Different spatial resolutions and extend ' ;
= Basin, subbasin time periods:
= Gridded e.g. 0.5 deg (50 km), = Annual

5 arcmin (10 km) " Monthly
= Daily

= Hydrological response unit

From the previous workshop (2022)
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Examples of large-scale models

Models:
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Water quality variables:

Nutrients
Plastics
Chemicals
Pathogens
Organic (BOD)
Salinity (TDS)

Temperature

Based on the overview of the World Water Quality Assessment
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Four main updates
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1: ISIMIP/Proclias Water Quality Sector

B ISIMIP website: since 2022

Water (regional) Water Quality (in Groundwater (in Fisheries & Marine
Valentina Krysanova (7' development) development) Ecosystems
Maryna Strokal &' & Robert Reinecke 7' & Julia Blanchard (lead coordinator) 2 &

Fred Hattermann &' &

Energy Fluctuations and Regional Forests Global Biomes Agriculture Sector

Extremes Christopher Reyer (7' & Jinfeng Chang ' & Jonas Jagermeyr (7' &
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2. Four online water quality webinars in 2022

" 90 participants registered

® >20 countries and > 50 organizations

Webinar series

Water quality in a changing
world: status, drivers, impacts
and optimistic futures

Water quality status | June 28
Perspectives on lakes and surface waters

Water quality drivers | July 5
Perspectives on climate change and pollution sources

Water quality impacts | September 14
Perspectives on food and health

Water quality futures | October 4
Perspectives on optimistic futures with effective solution

Dr. Arthur Beusen

"~ Dr. Michelle van Viiet
v 4 Associate professor

Water nexus and water quality
Water scarcity
Pollution drivers

Dr. Martina Florke
Professor
Engineering Hydrology

Professor

Environmental systems analysis
Water systems

Futures and integrative solutions

Dr. ABG (Annette) Janssen
Researcher

2 @
Nutrient pollution ]

Dr. Maryna Strokal
Assistant professor
Multi-poliutant modelling
Water pollution

Dr. Nynke Hofstra
Associate professor
Pathogen modelling
Water quality

Le 2 Human health impacts

WAGENINGEN

UNIVERSITY & RESEARCH




3: Fist draft water quality protocol in 2022

" May 2022 (Potsdam)
" August 2022 (Wageningen)
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3: Fist draft water quality protocol in 2022

Challenges:

o Diversity and complexity
o Inconsistencies

o Data harmonization

maintain pragmatism Q
communication important

wqg modell is a community significant 1st step

water quality complicated interdisciplinay §’ start simple
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interesting task




3: Fist draft water quality protocol in 2022

Challenges: Opportunities:

o Diversity and complexity o Keep It Simple (KIS approach)
o Inconsistencies o Communication and interaction
o Data harmonization o Interdisciplinarity
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4. Second draft water quality protocol

" 7-8 June 2023 (Prague): two sessions
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4. Second draft water quality protocol

" 7 June modelling protocol
(yesterday, Wednesday)




Strategy to build our water quality
community within ISIMIP

Contribution

to ISIMIP3
Updated N, P, e-coli, O
salinity, others
yr Next steps
o >
Data harmonization,
new model runs
Water <
temperature N, P, e-coli, salinity,
(a few models in other pollutants Current
progress or almost (largely based on ISIMIP2) >“Fast Track”
done)

-

WQ (large-scale) models Joint collaborative
(current/in progress runs) papers

18




4. Second draft water quality protocol

" A "Fast track” water quality protocol (2023-2024)

" Six aspects - the basis of today’s discussion to make
the next steps

e Aspect 1: ISIMIP2 (CMIP5) and ISMIP3 (CMIP6)
® Aspect 2: Water quality constituents

® Aspect 3: Spatial and temporal resolution

® Aspect 4: Period

® Aspect 5: Scenarios

® Aspect 6: Units
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4. Second draft water quality protocol

What aspects did you agree most with your team?
43 answers
both isimip2 and isimip2
constituent
What aspects did you disagree most with your team?
39 answers
priority scenario
time resolution
fime QVerage p erio d . t unit time window averaging
Cals vs Aogs
WAGE N tea vs coffee evaluation
smip avsisimip b

UNIVERSITY I




Ideas for collaborative papers

Write ideas for collaborative water quality papers

34 answers

multi pollutant scenarios

water temperature

loadings to lakes

climate impact on wg
model intercoparsion

framewark

africa comparison impact of climate change
scenario intercomparison

comparison water temp and fish
cianobacteria analysis new development in wgm
comparison for african i sCenario assessment

wq model evaluation

combine quality availabil

hotspot comparison
multipollutant hotspots
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Questions
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Program

[
" 13.20-13.35 ISMIP3b simulation (Edward R. Jones)
[
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Edward R. Jones
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Program

" 13.35-13.45 Regional modelling (Ann van Griensven)
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Ann van Griensven
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Program

" 13.45-14.00 Next steps and posters (Maryna Strokal)
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Next steps

" August 28th-29th: water quality workshop (finalizing the
protocol)

" Sept 2023: Protocol submission to ISIMIP (by coordinators)

" Oct 2023-Feb 2024: Model output submission to ISIMIP and a
few online meetings

" March-June 2024: A paper-writing workshop
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Nynke Hofstra'*,

1: Wageningen University, The Netherlands; 2

Ruhr-Universitat Bochum (RUB), Germany;
4: Utrecht University, The Netheridns; PBL Netherlands Environmental As

[Scenario Development for the World Water Q

3: Helmholtz C
sment Agency, the Netherlar

ality Assessment (WWQA)

Martina Flérke?, Ilona Barlund®, Arthur Beusen*, Lex Bouwman*, Marc Gramberger>

5: Prospex bvba, Br orberge

ntre for Environmental Research (UFZ), Germany;

, Belgium

Contents of assessment
(according to UN Water):

‘Light” Water Quality Scenarios

o Baseline assessment of the state of
water quality,

Scenario analysis of water quality
trends to identify dynamic trends
over the next 10 to 50 years in
water quality,

Assessment and analysis of mitigation
options available, and

Assessment and analysls of
governance approaches
WWQA workstream objective:

To develop fast-tracked or ‘light’
water quality scenarios

Pragmatic approach:

* Identification of variables required as input for water

quality models

Understanding of available reference

torylines (SSPs

and RCPs) & definition of SSP-RCP combinations

® SSP1-RCP2.6/4.5
® S5P2-RCPG
® SSP5-RCPS.S
Evaluation of available input data

Identifying missing Input data

Quantifying missing input data using storyline

interpretation and other information

* Madelling and quantification of storylines
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Multi-pollutant modelling for rivers and coastal waters

Tlaria Micella’, Maryna Strokal!, Carolien Kroeze!, Ting Tang?, Yoshihide Wada?
1: Water Systems and Global Change Group, Wageningen University, The Netherlands
2: International Institute for Applied Systems Analysis, Austria

MAIN REASERCH QUESTION &
METHOD:

The main research objective:

o To assess trends in flows of multiple
pollutants from land-based sectors
to water systems,

5 To explore effective measures to
achieve clean water for multiple
sectors in the future at the sub-basin
scale worldwide.

MARINA-Multi Global
MARINA: Model to Assess River Inputs
of pollutaNts to seAs
Pollutants;
Nutrients,
Microplastics,
Macroplastics,
Triclosan (antibacterial agent),
Diclofenac

ISIMIP  pR: " CLIAS

RESEARCH OUTPUT (Examples)

from land-based sactors to constal water
(1laria Micella et al, under re

ource: the MARINA-Multi mode
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Objective

Kyiv reservoir (explorative study)

N

Climate and human activities
To identify the impact of climate change an
In Kyw resesvour

NATIONAL UNIVERSITY OF LIFE
AN ENVIRONMENTAL SCIENCES
OF UKRAINE

(€. ubarizaton, agroubre) Bk Ky Resenvor 25 3 case sy n e Dnpeo Basin

Water quality and military actions

To analyze water quakty parameters and identify the main impications of the Russian-Ukrainian war on reservoir water
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MARINA models for plastics, antibiotics, nutrients
and other pollutants in surface waters

Joint effort of Maryna Strokal, Carolien Kroeze, > 15 PhD candidates and > 50 MSc students
Water Systems and Global Change Group, Wageningen University, The Netherlands

The family of the MARINA models

MAIN REASERCH QUESTION & MAIN RESEARCH OUTPUT
D:

METHO!

oplastics, nutrients
and other pollutants in
rivers from sewage
(https://dos ou./w 1016/1.c
5ust.2018 4)

MARINA Is the family of Madels to
Assess River Inputs of pollutaNts to
seAs. The models are developed and
applied for

Interactions 47"
-

2100:

Microplastics, nutrients
and other pollutants in
rivers from sewage with
improved wastewater
treatment

(heps:f/do org/ 10.4038/4
2949-021-00026-w,

Main message:
Today, 80

f the global population live in polluted basins Muitipie poliutants

Seasonal multi-pollutant modelling in rivers and lakes
(Another season, another cocktail)

Mirjam P. Bak, Maryna Strokal, Annette B.G. Janssen, Carolien Kroeze
Water Systems and Global Change Group, Wageningen University, The Netherlands

MAIN REASERCH QUESTION & METHOD

Aim: to better understand how seasonality in
lake retentions affects river export of multiple
pollutants worldwide today and in the future.

MAIN RESEARCH OUTPUT (examples)

r
o 1
1 MARINA-PCLake+ [P— {
Method: global modelling study including I PClake+ |
5 MARINA-Multi: the Model to Assess River 1 1
Inputs of pollutaNts to seAs for 10,226 1 Seasonal |
sub-basins (version 5.0) 1 MARINA-Global [P loke ffrnfw ;
= PCLake+: the food web model for lakes 1O o tver oot oI, kaction aretiied '
I o | Lake
Pollutants included: (B e s nverrerennon and warerwrmdmwal retentions

Nitrogen,
o Phosphorus, S *)I(* X0 @
e Figure 1. The project overview with expected
o Microplastics, outcomes such as datasets of seasonal river export of

and others. pollutants (i.e. microplastics) to seas by source and by

sub-basin, accounting for lake retetions and newly
developed the MARINA-PCLake+ model system

nutrients plastics
example o poliutant cocktail

Required data: crop calendars, wasetwater
treatment efficiency, seasonal retention and
others

b
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Driver 2: Human activities
Y Agriculture

Objective

Dnipro Basin (explorative study)

Driver 1: Climate change

* Giotal murming e
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