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OpenCLIM Aims
Goal
• An assessment method for CCRA4 and beyond.

• Enhance the UK’s capability to assess climate change risks and adaptation 
choices. 

Vision
• Linked risk and adaptation models across multiple sectors in an open, 

integrated framework for community development. 

• A process that integrates models to facilitate science/policy development. 

Innovation
• Consistent and spatially explicit results.

• Identify risk hotspots, including compound risks (detailed maps).

• Assess adaptation.
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UDM

CropNet, EcoCrop

Wallace Initiative, 
CEH Landcover

SHETRAN, HBV, 
CityCat, FFE

HEAT, HARM

SHETRAN, WREW

Theme

Warming level:
+2C / +4C

Socio-economic 
scenario:

SSP2 / SSP4
(other SSPs selected models only)

Time-step:
Baseline / 2050s / 2080s

Model

• Workflow structure
• Data repository
• Legacy
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Conservation prioritisation areas at 2C

Results Available 

• Nationally – United Kingdom
• Devolved Administrations
• Sub-National (with examples)

• Clyde
• Norfolk 
• Highland Council
• Northern Ireland

• Sectors

Geographic coverage
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Urban Development

Spatial attractors define suitable 

urban development

UK SSPs: future population 

grids

New urban development 

simulated at 100m resolution 

for each SSP scenario

Spatial constraints preclude 

development

SSP5, 2080
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2°C 3°C 4°C

Darker is 
better

Biodiversity – conservation
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Agriculture
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Normalised Diversity Change

Crop name Mean change 
(2070)

Range
(Min & Max)

Maize 19.5 7.6 31.2

Sunflower 6.9 2.5 13.4

Potato 5.0 -3.2 12.5

Green Bean 3.8 -6.6 16.3

Chickpea 3.3 -1.2 8.5

Sugarbeet 2.7 -4.8 11.2

Wheat 2.2 -8.8 11.1

Cabbage 0.4 -9.1 12.5

Onion -3.7 -12.6 3.1

Strawberry -9.4 -20.1 -3.1

Crop diversity and yield increases or decreases with climate 
change for 4 degrees warming, depending on location and crop.
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Heat workflow
in OpenCLIM

HEAT
Heat Extremes Analysis Toolbox

(data subsetting, extremes analysis, 
urban heat island adjustment)

HARM
Heat Adaptation and Risk Model

(mortality, residential discomfort & 
labour productivity, acclimatisation)

UDM
Urban Development Model

(future urban land coverage)

Climate data, 
including UKCP18

Heat stress risk / impacts

Input 
data

Output 
data

Model

Socio- economic data, 
including UK-SSPs, 
ONS and OS data
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Example HEAT-HARM outputs
Average annual heat-related deaths

HEAT-HARM derived UK heat related mortality (UK-SSP5)Recent past
(1,393)

No acclimatisation
(18,542)

2C acclimatisation
(8,410)
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• Increases in 
western GB.

• Decreases in 
central/eastern 
GB.

• Some catchments 
in progress, 
including NI.

Changes to high flows (Q5) between future (2040-2070) and baseline 1980-2010 

Catchment Flooding: future changes
SHETRAN Model
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Arable
Bare Ground
Grassland
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Shrub
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Storage

Future scenarios (simple at present)

#1 - Grassland to Evergreen Forest (NFM)

#2 - Grassland to Evergreen Forest and 
Arable to surface storage (NFM max)

#3 – Urban development from UDM 
(more urban)

#4 – All the above (combined)

N

Change in flow (m3/s)

1in100 year
Present day

Natural Flood Management
Clyde Catchment: land use adaptation
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Inputs:
Socio-economic narrative

Year of Interest
City of interest

Storm Event

Outputs:
Flood Maps

Depth-Damages
Impacts

Urban Flooding using CityCat

DAFNI workflow

• Coupled models to analyse the impact of flooding events
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Urban Flooding using CityCat

• City expansion based on population growth narratives

• Attractors and constraints when accommodating population growth
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Results for Norwich Local Authority District, 1km grid

• Coupled models to analyse the impact of flooding events

Urban Flooding using CityCat
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Linking to New Models-- Water Supply
OpenCLIM and the EA

• The Water Resource for England and Wales (WREW) model 
(developed by Oxford University) sits on DAFNI.

• Integrating with OpenCLIM for a set of agreed scenarios using 
the latest model version. 

• Assess demand and supply-side adaptation under different 
levels of environmental protection and climate change: 

• System behaviour

• Human metrics

• Work with the EA to interpret results and produce a paper.

• Future collaboration will hopefully follow.

Murgatroyd et al (2022) https://doi.org/10.1098/rsta.2021.0292
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Adaptation inventory

• Online database of UK 
adaptation on the ground

• Systematic review of 
• peer-reviewed journal articles 

• 2nd round adaptation power 
reports

• ~360 examples

Database: 
nismod.ac.uk/openclim/adaptation_inventory
Journal paper: Jenkins et al. (2022) 
https://doi.org/10.1016/j.crm.2022.100430
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§ UKSSPs projected for GB only due to data access restriction in NI for UDM workflow.
* Time step can be a single year or 30 year average, depending on model or input data.

Modelling 
workflow

Resolution Coverage Warming 
scenario

Socioeconomic 
scenario§

Time-step*

Urban 
development

100m GB N/A SSP1-5 2035, 2050, 2055, 2065, 
2080, 2085, 2100

Agriculture 1km UK 2C and 4C N/A 2050 & 2080

Biodiversity 20m UK 1.5, 2, 3, 4C N/A 2050 & 2080

Heat 12km UK 1.5, 2, 3, 4C SSP2, SSP4 & 
SSP5

2050 & 2080

Water supply Water resource 
zone

England & 
Wales

2C and 4C ONS high pop 2050 & 2080

River flooding Catchments, 1km UK 2C and 4C SSP2 & SSP4 2050 & 2080

Urban rainfall 
flooding

2m GB cities Flood event-
based

SSP2 & SSP4 2050 & 2080

Natural flood 
management

Catchments, 1km UK 2C and 4C SSP2 & SSP4 2035, 2050, 2055, 2065, 
2080, 2085, 2100

Outputs
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Next steps

• Compile the results database.

• Engage stakeholders at London 
showcase and regionally.

• Train end-users to access results 
and workflows.

• Publish reports and papers

• Data visualisation front-end

• Further develop DAFNI capability

Project ends August 2023

Web-based data visualisation (work in progress) 

Sudipta Goswami
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OpenCLIM London Showcase

• Wednesday 29 March

• Central London

• Up to 125 attendees – places available

High-level agenda (11am – 5pm)

Session 1: Key results & big picture

Session 2: World Café: deep-dive, parallel discussions

Session 3: Interactive climate resilience performance: Who you gonna call? (in event of emergency)
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