
Integrated Water Management Framework

Rethinking Water Planning

Participatory 
Systems Mapping

Overview

A Participatory Systems Mapping (PSM) approach is used 
to identify interlinkages and interdependencies across a 
complex system. Its use in understanding a system and 

to engage with stakeholders has been increasing over 
the past few years. We used it to set our foundation for 
considering integrated water management.

Extract of our system Map: River Health
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Nodes

Approach 1

Links

Approach 2

Shown as circles or squares.

These are representing system attributes:

• Factors:

Important variables in the system that can 
meaningfully increase or decrease

• Functions:

Outcomes, outputs, or services that the 
system provides

• Identify system metrics

• Select priority metrics

• Shown as arrows/connecting lines

• These represent causal influences, showing 
positive, negative, or complex relationships

• Group interventions

• Inform the basis of multi criteria analysis

• Develop intervention scoring

• Metric selection

PSM, was chosen for use as part of both approaches, 
we trailed in the IWMF Rethinking Water Planning 
project, this was due to its stakeholder-driven nature 
and ability to explain links in complex systems.

The process is based on expert knowledge and 
experience. We asked stakeholders to focus on their 
own catchment areas, helping up to create system 

maps representing their specific areas, providing 
their understanding and perspectives. Through the 
process we were able to qualitatively analyse the 
causality around points of interest. The lack of a strict 
requirement for quantitative representation allowed all 
functions and causal influences (factors) in the system 
to be included.

How we used Participatory Systems Mapping  in Approach 1 and Approach 2

Understanding a systems map
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1. Identification of relationships

The mapping helped identify the interconnections 
between different aspects of the water system and the 
influential factors.

2. Option categorisation and benefits

It outlined various option types/interventions that provide 
multiple benefits. Validating the theory of the multi 
beneficial nature of investment options.

3. Integration potential

The mapping has demonstrated the potential for 
integrated planning to achieve synergies across urban and 
water planning.

4. Stakeholder collaboration

The approach fostered improved collaboration and 
participation, building relationships and generating 
shared insights and stakeholder buy-in.

1. Statutory water planning

Using the PSM approach would help create a clearer 
understanding of the interconnected systems involved in 
water planning.

2. Knowledge repository

The ‘maps’ could act as a repository for knowledge about 
how to categorise options and where their benefits (and 
impacts) will be felt. They could then be used to inform 
future option categorisation and criteria selection for 
multi-criteria analysis (MCA).

3. Creation of a shared vision

Creating a shared understanding which provides a 
foundation for a vision of the system - so everyone is 
working from the same information.

4. Collaboration

The process is particularly relevant and beneficial for 
promoting integrated thinking in related fields.

5. Collaboration

Systems mapping can help to identify linchpins or points 
of leverage in complex environments.

• The systems approach has demonstrated its ability to 
support holistic understanding and management of 
complex water and environmental systems.

• The approach fosters collaboration by integrating diverse 
perspectives to create a collective understanding. 
This shared understanding and collaboration will be 
able to support more effective planning and joined up 
intervention strategies.

• Very easy to do – can be enhanced with programs such 
as Kumu.

• Gives a focus for discussions and allows all expertise, 
experience and knowledge to be drawn out.

• Allows identification of the full impact of changes.

• Resource intensive on stakeholder’s time.

• Some views are subjective rather than factual.

• It is only part of an approach. It needs follow on work to 
exploit the potential benefits.

• Not all stakeholders feel comfortable contributing in 
group sessions and so will need to be facilitated in other 
ways to allow for all thoughts/opinions to be given 
equal weighting.

Suggested applications

What are the benefits of Participatory Systems Mapping?

What are the dis-benefits of Participatory Systems Mapping?

The outcomes and outputs we received from using the process included:
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The project

Project background and purpose

Techniques applied in the trials Trialling ways to achieve the ambition

Project background, purpose, 
approach and conclusions

Current approaches to statutory water planning for each 

water discipline (or sub-system) identify and select 

investments/interventions largely in isolation. This is 

a (comparatively) simplistic way of doing things and 

inhibits the realisation of efficiencies and opportunities 

to deliver more for the water environment. The 

established approach doesn’t allow for the whole value 

of each proposed intervention to be recognised during 

the selection process.

Phase 1 of the Oxford to Cambridge Integrated Water 

Management Framework (IWMF) Programme assessed 

generic intervention types and determined that they have 

the potential to provide significant secondary (multiple) 

benefits to other water functions. The benefits of an 

intervention can therefore often be greater, and broader, 

than currently recognised. This provided baseline 

evidence that there is theoretical value in considering 

‘multiple benefits’ when deciding on investment.

To fully plan for, and realise, the value of these 

secondary benefits, we hypothesised that there needs 

to be greater coordination across statutory water plans. 

This goes above and beyond the current way of working. 

This project therefore intended to build on the theoretical 

outputs of IWMF Phase 1 to determine/demonstrate the 

potential to realise greater benefits to the water system 

by designing approaches that employ coordination 

across water planning and practically testing/applying 

these approaches in a place (using existing, actual plans).

Integrated Water Management Framework

Rethinking Water Planning

PROJECT BACKGROUND, PURPOSE, 

APPROACH AND CONCLUSIONS

Overview

INTEGRATED WATER 

MANAGEMENT FRAMEWORK 

(IWMF) PROGRAMME
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Integrated Modelling summary

Integrated Water Management Framework

Each discipline – flood risk, water resources, water 

environment, and water quality - within the water system 

is complex and multifaceted. Those managing investment 

planning have spent significant time and resource working 

to develop increasingly sophisticated computer models 

to help understand how their discipline interacts with 

the water system. However, one of the major drawbacks 

of these models is that they are designed to represent 

a specific core (or part of a core) discipline. Therefore, 

to achieve a system-wide or holistic understanding 

of the impacts of investment decisions often requires 

consideration of multiple models.

Phase 1 of the Oxford to Cambridge Integrated Water 

Management Framework (IWMF) programme identified an 

opportunity to develop a more holistic, integrated multi-

disciplinary, model to aid investment planning. It is widely 

accepted that integrated modelling is not as detailed or as 

precise as single discipline models, but instead focuses 

on interactions/interdependencies and the wider picture. 

An integrated model needs to be complimented by the 

existing, more specific models which provide detail and 

further resolution.

To explore the potential of integrated models, the IWMF 

Rethinking Water Planning project used the Water Systems 

Integrated Modelling (WSIMOD) model produced by 

Imperial College London (ICL). We worked with ICL to 

further develop the model. The outputs of the model take 

the form of Water Framework Directive (WFD) water body 

polygons on a map.

In this project we used WSIMOD to assess various 

portfolios of interventions to understand if ‘better’ 

portfolios can be identified if water disciplines work 

together and consider the full impacts/benefits of 

each intervention.

Rethinking Water Planning

INTEGRATED MODELLING

How we used integrated modelling in Approach 1

Overview
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Approach 1: Systems 
Approach to Integrated Water 
Management (SIWM)

Integrated Water Management Framework

At the heart of this approach is the ambition for a portfolio 

of interventions/measures to be selected for investment 

and delivery based on their value to the whole water 

system, not just to individual disciplines needs.

It does this using a high-level mass-balance integrated 

model. We elected to use Imperial College’s ‘Water Systems 

Integration Modelling Framework’ (WSIMOD) model, you 

can find further information in our Integrated Modelling 

section. This modelling approach has previously been used 

in the Sub-regional integrated water management strategy 

for East London.

The model is designed to test the in-combination effects 

of the current interventions put forward through each of 

the statutory planning processes. Then through iterative 

refreshes, and the inclusion of alternative options, the 

portfolio of interventions is refined to maximise benefits 

across the water system while meeting statutory needs.

Rethinking Water Planning

Note:

The integrated modelling is not expected or 

intended to replace the in-depth topic specific 

modelling that is undertaken to support and inform 

statutory water planning processes. The modelling 

is designed to supplement existing processes 

to allow the in-combination and secondary 

order effects (both positive and negative) to be 

highlighted. For example: A flood risk project 

uses natural flood management to hold water in a 

catchment. A positive second order effect of this 

may be that there is an increase in groundwater 

recharge which has a positive water resources 

benefit. A negative second order effect may be that 

the increased groundwater recharge may lead to an 

increase in ground water flood risk.

SYSTEMS APPROACH TO 

INTEGRATED WATER 

MANAGEMENT (SIWM)

APPROACH 1

SUB-REGIONAL INTEGRATED 

WATER MANAGEMENT 

STRATEGY FOR EAST LONDON

Overview
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Participatory Systems Mapping

Integrated Water Management Framework

Rethinking Water Planning

PARTICIPATORY 

SYSTEMS MAPPING

Overview

A Participatory Systems Mapping (PSM) approach is used 

to identify interlinkages and interdependencies across a 

complex system. Its use in understanding a system and 

to engage with stakeholders has been increasing over 

the past few years. We used it to set our foundation for 

considering integrated water management.

Extract of our system Map: River Health
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Approach 2: Options-Based 
Catchment Reconciliation

Integrated Water Management Framework

Integrated planning is based on creating synergies 

between strategic plans to allow for efficient overall 

improvements in positive environmental outcomes.

This approach, referred to as Approach 2, provides an 

alternative to integrated modelling. It offers a comparison 

of potential option portfolios through a structured, 

weighted assessment, based on professional expert 

judgement. We tested this approach through a proof-of-

concept application in the River Nene catchment.

Rethinking Water Planning

OPTIONS-BASED CATCHMENT 

RECONCILIATION

APPROACH 2

Overview

The stepped approach

Data 
collection

System 
concept 

& mapping

• Option 
grouping

• Metrics 
Selection

• Option 
Scoring

Baseline 
assessment

Scenario 
assessment

Option 
assessment

Portfolio 
assessment

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6

Results & 
inclusion 

in statutory 

(investment) 
plans
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https://www.oxcamlncp.org/downloads/rwp---project-background-purpose-approach-and-conclusions
https://www.oxcamlncp.org/downloads/rwp---approach-1-systems-approach-to-integrated-water-management-siwm
https://www.oxcamlncp.org/downloads/rwp---participatory-systems-mapping
https://www.oxcamlncp.org/downloads/rwp---approach-2-options-based-catchment-reconciliation

