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Why This Project?
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Communities are increasingly exposed to
hydrological extremes, as a result of climate change
and growing environmental uncertainty (Climate
Change Commtteg 2025; Arnell et al,2021).

Increasing risk to floods and droughts due to climate change
and growing environmental uncertainty (Shepherd et al, 2018)

Limited empirical studies on
participatory modelling in

) , ) practice
Flood and drought risk management s reactive => more pro-

active (Carvalho et al,2023)

Lack of understanding of :
* How participation actually unfolds
o How different knowledges interact
* How uncertainties are discussed

Resilience has emerged as a central

framework for understanding how @ The awareness to action and agency gap (De Meyer et al,
communities can prepare for, respond to,and 2021)

live with these extremes (McEwen, 2012)

tHhydrological models are often inaccessible to non-experts and
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== | rarely employed as participatory tools (Marciano et al, 2024)

Building resilience needs not only techmical solutions

| but alsothe active involvement of communities in éié Power of the models and their purpose they have been
understanding and managing risk (Marciano et al, developed for (Alba et al,2025; Horst et al,2024)
2024; Garyi' et al, 2019 McEwen, 2024)

Need to explore modelling as:
A process; not just a predictive tool




Aim of This Project

M.

To engage a community living with recurring floods and droughts in a process of
participatory hydrological modelling and co-creation, with the dual purpose of :

1. Developing locally meaningful flood and drought resilience strategies; and

2. Evaluating participatory modelling as a process of knowledge integration, social

learning capacity bullding and collective engagement with future water challenges.



What is My Project About?

SCIEN CE: Models as Tools COMMUNITY : People & Place
Exploring future floods and droughts Understanding experiencs local knowledge
to build resilience and values

CO-CREATING

+Hydrological Modelling RESILIENCE Experiences
SWAT + ' S Living with floods &
. droughts
Scenarios & Prediction e (QEQ‘ Dialogue Collaboration
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What Role Did SWAT + Play in This Pr'ojecz‘?
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+HYDROLOGICAL PERSPECTIVE PART ICIRPATORY PERSPECT IVE

as a predictive tool as a participatory and knowledge~sharing tool
o Catchment hydrology through modelling * Jo bring together experts and non-experts
daily streamflow * To exchange knowledge
o Climate change scenarios (RCP 8.5) 70 learn from one another,
* Predictive insights into future hydro- * 70 build a shared understanding of the
climatic risks system,

Evidence generation for catchment
planning

To foster dialogue and collective
reflection, and

To openly discuss uncertainties:




The Upper Kennet Catchment

Marlborough - a place living with floods and droughts

The River Kennet ‘Catchmenf“
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Building the SWAT + Model

MODEL SETUP
Model version:
* Version 1~ SWAT + Baseline
(groundwater processes simplified)
o Simulation and calibration using
Swat RunR
Target: Daly streamflow
Overall simulation pervod: 1995-2015
Warm-up persod: 5 years
Calibration persod: 2000-2009
Validatron pervod: 2000-2015

Model setup and groundwater representation in the catchment

SENSITIVITY ANALYSIS
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Key findings:
* Groundwater recession (alphaagu) - most influential, esp. for low flows (Q90)
* Runcff generation (cn3_swfhru) - strongly influences high flows (Q109)
o Soil water storage (awcsol) - important for both - high and low flows
o Lateral flow timing (lat_ttimehru) - key control on mean flow dynamics



Building the gwflow Model

Model setup and groundwater representation in the catchment

MODEL SETUP
Model version: Groundwater representation zones CALIBRATION

. Vel"slb n 2 - SW ;47-+ GWF LOW GWFLOW Aquifer Hydraulic Conductivity Map
(groundwater modelled)
* Developed an R-based calibration

o  Total simulations: 1990 runs

*  Number of calibrated parameters:16

15000

* CGalibration approach: Random parameter

0

framework for SWAT + gwflow. . sampling
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Metric value

Calrbration Performance Acrass Gauging Stations

Distribution of performance metrics from 943 successful simulations (best run highlighted in red: #12)
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Observed vs Sl}nu/m‘ed Strmnﬂow Across the Catchment
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Next Step?
Simulate future streamflow under

the RCP 8.5 climate scenario for
years 1980 - 2080

Aldbourne at Ramsbury

(Moderate performance)
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SWAT + IN THE WORKSHOPS: IFARNIN G TOGETHERMODELLING
TOGETHER

Building understanding through active participation, knowledge exchange and co-modelling
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[ can talk about that.

I now have a better understanding
of how the model works.

Using local knowledge made

the model more realistic.
Seeing the results helped me
ask more questions.

It was great to be part of the
process, not just an observer.

b




SWAT + IN THE WORKSHOPS: IFARNIN G TOGETHERMODELLING
TOGETHER

Building understanding through active participation, knowledge exchange and co-modelling
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SWAT + as a

People as CoModellers Boundary O /y ot
il o OIS
o Explored how SWAT + is built and used gog ,
» Discussed assumptions, data and uncertainties | ,ffafeje f-t O)OZZ); i{;ﬁ;';for different people (experts and

* Helped shape intterpretation of model outputs

Participants became active contributors rather t/mnpa%
recipients of model results. \

7

* Bridged disciplinary and community perspectives
* Supported shared understanding of floods and droughts

SWAT + became a shared reference point that connected people
knowledge and experiences.

\ o

@ A Powerful Learning h

Experience

* Twoway exchange between researchers and participants,
where scientific and local knowledge informed one another | |
* Model outputs stimulated reflection on catchment processes

* Rarticipants learned how hydrological models work
* Explored model assumptions and limitations
* Asked guestions about uncertainty and trust
* Developed confidence in discussing future scenarios

The workshops fostered curiosity, critical reflection and deeper
engagement with hydrofutures.

A o




What Did SWAT + Ultimately Become?
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KEY OUTCOMES

A FOUNDATION

FORACTION

LFARNING
TOGETHER

STRONGER \
UNDERSTANDING)




Thank You
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