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* The Open Climate Impacts Modelling (OpenCLIM) Framework is designed to
support the UK-level Climate Change Risk Assessments and the National
Adaptation Plans of the four component nations of the UK

 How can we link existing models and datasets in a consistent and repeatable
manner to produce spatially explicit products (maps)

e Keywords
* Climate risks and adaptation
* Climate scenarios
* Socio-economic scenarios
* Workflows
* Legacy of models, workflows and data

 Role of DAFNI

* Workflow structure
* Data repository
* Legacy
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i * An assessment method for CCRA4 and beyond.

"y o« Enhance the UK’s capability to assess climate change risks and adaptation
» choices.

framework.
e A process that integrates models to facilitate science/policy development.
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Modelling Resolution Coverage  Warming Socioeconomic

workflow scenario scenario®

Urban 100m GB N/A SSP1-5

development

Agriculture 1km UK 2Cand 4C N/A

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

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

SSP5

Water supply Water resource England & 2Cand 4C ONS high pop
zone Wales

River flooding Catchments, UK 2Cand 4C SSP2 & SSP4
1km

Urban rainfall 2m GB cities Flood event- SSP2 & SSP4

flooding based

Natural flood Catchments, UK 2Cand 4C SSP2 & SSP4

management 1lkm

8 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.

Time-step*

2035, 2050, 2055,
2065, 2080, 2085, 2100
2050 & 2080

2050 & 2080
2050 & 2080

2050 & 2080
2050 & 2080
2050 & 2080

2035, 2050, 2055,
2065, 2080, 2085, 2100
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Identifying adaptation ‘on the ground’: Development of a UK
adaptation Inventory

H Katie Jenkins >, Alistair Ford ®, Craig Robson °, Robert J. Nicholls*
* Online database of UK UK Adapy B e

. (Vel“SiOI’] '” ® Tyndall Centre for Climare Charge Research, School of ngineering, Newcasle Universiy, Newcasile upon Tyne, NE1 7RU, UK
adaptation on the ground
About Keywords: Adaptation plays a crucial role in managing the unavoidable rigks from climate change. The UK is

- . Adapaation considered to be at the forefrant of ] ad lanning. However, the extent to which
. Climate Change
. S Ste m at I C rev I eW Of Below is the UK Ada \ chomepcrit plans and programmes transiate into tangible nsk reducing action on the ground, as opposed to
project. Use the opt gl adaptive capacity building, remains less clear. Given that there is no formal database of adap
st 5 umm anm for the Uh dﬂ'pla the various needs of government to identify, assess and report on

duding the UK national stocktake on adaptation under the UNFCCC Paris
.w«menl. Ilns nu&y lin the devel of an uptodate and farward-looking UK

* peer-reviewed journal articles i T ) o e 1

reporting to govermnment by public and private sector organisations and a systematic review of
peer-reviewed literature. The framework is centred on identifying and documenting current and
o . planned adaptation; how it is being implemented in terms of the types of adaptation actions; and

° znd rou nd ada ptatlon power Filters the sectors where adaptation is occurring and where gaps may remain. For the sub-set of sectors
captured there is clear evidence of a wide range of cross-sectoral and sector-specific adaptation
Sector: being implemented. In total, 360 examples were identified, over 80% of which have already been

implemented. This comprises 134 different types of adaptation action, largely aimed at reducing

re p O rt S All v vulnerability using engineered, built envircament or technological mechanisms. Compared to the
situation a decade earlier, Ihxs sug;ﬂu !.Iul ﬂgmﬁun( progress has occurred in the UK in terms of

reporting and impl ptation by the private sector in climate
senstive sectors. At the hmada level, the lnvmnry is a first step in providing a baseline
assessment for the UK stocktake on adaptation; can help inform other organisations about

. ~ Eraresy adaptation options that are available; and provide case studies of actions in practice to help
support decision-making.

id*  Hazar
! t:ll";r:p:r 1. Introduction
Da tabase : The Intergovernmental Panel on Climate Change (IPCC, 2015; 2014) estimate that human activities have already caused

approximately 1 Corglolulw:mmg above pre-industrial levels. It ia not only the human influence on the climate system that iz clear,
id world (IPCC, 2018

nismod.ac.uk/openclim/adaptation inventory B . TS e =
Journal paper: Jenkins et al. (2022)

* Corresponding author.
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2. Suitability

Areas of land for new urban
development mapped for
each SSP.
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3. Future urban development
Simulated at 1ha grid scale
based on population and
suitability.
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4. Building density

Each 1lha grid square
assigned an urban fabric tile
corresponding to the
density of development.
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Urban Rainfall Flood Analysis
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Climate and Population Change

18000 . . .
e Heat related mortality is o oo | [ Jconstan
projected to increase with % C_lssP
I 0O 14000 r-
climate change. = -:Issp5
e Assumptions about future % 12000 M
population very important, X o000k 1
. . @© 1
particularly in the 2080s L
= 8000 f
. . 4y
* Over 85s particularly atrisk =
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Baseline 2°C in 2050 2°C in 2080 4°C in 2080
Climate Scenario



LB UK heat related mortality

e Greatest risk in southern 18 2050 2°C 2080 2°C
and central England . 10.19 : '
e Expansion of heat- " 40-68
related mortality risk. " 69-107
® 108 - 266 A5, St
* Increases in average ¥ SSP2 e

annual heat-related
deaths relative to the
baseline:

* England (+11,235)

* Wales (+479)

» Scotland (+289)

* Northern Ireland (+75)
*4°C SSP2 2080 scenario

Baseline

SSP4



W e Loss of Biodiversity

2°C .

Projected local species
extinction % in areas
currently identified as
natural. Areas in dark
brown show 55%-60% ~
fewer species.

Codlt Agricultural Areas
» . Urban/suburban
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Ten field crops showing greatest increases in
suitability for contrasting regions of the UK, +2°C

Buffalo Bean
Horseradish
Cabbage
Onion

Grape

Current crops
showing local

. . . . Lavender
declines in suitability Potato
| Sugarbeet
Kale French lavender
Brussels sprouts Sesame
Chicory
Strawberry : .
Rhubarb Stevi PR B> Cow pea
tevia : Maize
Grape AL L Grape
Cow pea Y XA ) Broad bean

Buffalo bean

Silver beet Y8R Sorghum
Maize P 44 Lupin
Sugarbeet R 1 : ; Lavender

Stevia
Sesame French lavender
Pumpkin Onion

Potato
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* Analysing scenarios from the Environment Agency’s Water Resources
England & Wales (WREW) model

Input
scenarios

Output
metrics

2040s

2070s

Probability
of supply
deficit

Low enviro.
ambition

High enviro.
ambition

Probability
of water-use
restrictions

Size of daily

supply
deficit

Low adaptation

High adaptation

Size of
yearly

supply
deficit
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Near Future: Average annual probability of a yearly shortfall in water Near Future: Difference from no adaptation
for different Water Resource Zones baseline (green = reduction in shortfalls)
LOW adaptation HIGH adaptation LOW adaptation HIGH adaptation

~ -0.75

- 0.8
- -0.5

- -0.25

LOW environmental ambition
LOW environmental ambition

- 0.6

04 [ 025

- 0.5

No Adaptation

0.2
L 0.75

HIGH environmental ambition
HIGH environmental ambition
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Heat Stress

Heat related mortality
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A common view for 2°C
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Heat stress

Drought and

TV water supply

Agriculture

[0
Biodiversity
@ Flooding
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Conclusions across sectors E
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Heat-related mortality increases in most areas, particularly in south-
eastern England.

Future warming increases the number & duration of low flow (droughts)
everywhere, particularly in the east.

Agricultural winners and losers are indicated, with most areas of reduced
wheat yield in England and potential gains in Scotland.

Biodiversity is impacted by each additional increment of warming, with
the most resilient refugia in Scotland & Northern England.

Modest increases in north & west, modest decreases in the east. Large
interannual variability means extreme events may increase in frequency.

Natural Flood Management has been quantified and can help manage
flood risk.



Tyndall'‘Centre Wider lessons -
]

LLLLLLLL
RRRRRRRRR

> Developing a consistent framework for the analysis is a substantial effort, but only
by working together in a sustained manner can the difficult questions of consistency
be addressed.

> Socio-economic scenarios are as important as climate scenarios —the UK SSPs
provide explicit and common realisations of the futures (e.g., urban development
and more widely land use and links to biodiversity) and promote consistency.

> SSPs work well with national stakeholders — less well with local stakeholders.

> Spatially explicit results (detailed maps) are powerful tools to show patterns of
change and engage diverse stakeholders.

> Subnational application of the results adds value and allows consistent views
between studies — Highland Region vs. Northern Ireland vs. Norwich/Norfolk.

> Using DAFNI facilitates the OpenCLIM legacy — there are workflows and output
datasets for consistent scenarios available on DAFNI.
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> Data-visualisation tool has been developed and is progressing slowly.

> Developing a set of papers on the integrated method and the integrated results,
including sub-national applications (e.g., Highlands), as well as the details for each
sector, hydrological model intercomparisons, nature-based solutions, etc.

> Finalising an assessment of Nature-Based Catchment Adaptation.

> Developing with EA and the WREW (Water Resources England and Wales) model a
capacity to use OpenCLIM to explore CCRA-type questions.

> Reflecting on the lessons learnt, such as climate scenario needs for CCRA4 (with
others such as the Met Office).

> Continuing to develop regional applications, such as in Norfolk and the Fens, which
has significant potential beyond national assessment.



Tyndall’Centre’ BOC LI MATE
for Climate Change Research D a ta a CC e S S = IMPACT

LLLLLLLLL

More than 600 model results (e.g. maps, tables) available through DAFNI
JASMIN data being migrated to CEDA shortly
Data visualisation tool is progressing.

Workflows are available on DAFNI to enable community model development*.

Create Workflow

@ Workflow steps (2] f etadat € Parameter set values @ Parameter set metadata

Add Workflow Steps

* Commercial work only possible via consultancy with researchers.
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* OpenCLIM has been critical in driving the direction of the DAFNI
platform.
* OpenCLIM is a heavyweight user of DAFNI workflows and changes
have focussed on the progressive improvement of the experience
of OpenCLIM users.
* Improvements have included
* Loops in workflows S— -
* More intuitive interface Models
* More clarity around permission inheritance. | — -

Summary

* These developments are ongoing.

UFG Intake model

z >
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Thank you

Any guestions?

OpenCLIM team
Rachel Warren, Richard Dawson, Alistair Ford, Craig Robson, Katie Jenkins, Jeff Price, Asher Minns., Oliver Andrews, Alan Kennedy-Asser,

James Virgo, Olivia Butters, Liz Lewis, Helen He, Ben Smith, Stephen Birkinshaw, Brian Matthews, Bethan Perkins, Rose Dickinson, Sudipta
Goswami, Vassilis Glenis, Paul Sayers, Sam Carr, Richard Pywell, Matt Brown, John Redhead, April Dyer, Adam Smith.

Science and CAVYEPRC
& Technology ‘f’ AT P\ S,
Facilities Council {

[ E & Newcas:tle E% University of UK Centre for
+ Unlver81ty m BRISTOL Ecology & Hydrology

University of East Anglia
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