
Developing a Climate Risk and 
Vulnerability Assessment for 

Birmingham

Dr Sarah Greenham (UoB)

Stephen Jones (BCC)

Dr Emma Ferranti (UoB)

18th October 2023
WM-AIR
CLEAN AIR SCIENCE FOR 
THE WEST MIDLANDS 



Presentation overview

Climate Risk and Vulnerability Assessment

1. Background: Bringing together research and work programmes

2. CRVA aims and objectives

3. Approach: Creating and building a CRVA map for Birmingham

4. Application: What are BCC using it for?

5. Next steps: Regional upscaling, further application and outputs



Bringing together research and work programmes

Ferranti et al. (2023)



CRVA aim and objectives

Aim: To develop a prototype toolkit that enables practitioners to 

evaluate the effects of climate change on new or existing developments

Objectives:

Submitting as part of the CDP on transparency and bold climate action

Co-develop with BCC to meet council needs e.g., design codes, policies and strategies

Using public data; taking an open-access approach for anyone to replicate

Disseminating methodology and results with a transparent and open approach

Uptake continuity in the council via handover of updating CRVA map to BCC

Air Quality will form a central part of the city climate risk assessment 

process, to serve as a national exemplar



CRVA approach

Zhang et al. (2018)

Bloomberg & GLA (2022)

Heydari Alamdarloo et al. (2020)

Leis & Kienberger (2022)Sun et al. (2022)

CRVA examples 
(Anticlockwise from top-left)

Sydney (Australia)

Hangzhou (China)

Austria

London (UK)

Iran



CRVA approach

Choosing the fillings, making the burger 🍔

Scan me for burger recipe🍔



CRVA approach



CRVA map

Notes:

100m resolution

Relative scores within Birmingham boundary

Sum of layers are weighted equally



CRVA map



Birmingham City Council: What Did We Do ?

Collaborated in 

the creation of the 

CRVA methodology

Development of 

automated workflow Created 2 data products 

(Ward & LSOA)

Hosting the map

Scan to view 

the map!



The map



Using 670k virtual points – generating 7.5-minute walking service areas 

Merged service areas to give overall city-wide access

Doctors Railway Stations Pubs

We can do this today



Re-run 

analysis…
(5-yearly)

… to measure 

and show 

change

Public-facing tool for 

Citizens to test 

“what-ifs?”

API for 

developers to 

submit and 

verify plans

Scenario 

tool for 

BCC 

planners

What’s next for BCC



What’s next for the CRVA?

Regional upscaling (WM-CRVA)

West Midlands Combined Authority: spatial dimensions of climate vulnerability, citizen 

engagement, addressing transport infrastructure risks (NERC funding; 8 months)

Further application

Climate-Resilient Development Pathways in Metropolitan Regions of Europe (CARMINE): 

Birmingham as one of eight European case study areas (EU funding; 4 years)

Upcoming outputs

Peer-review research article on CRVA in Birmingham (in draft)

CRVA use in BCC Liveable Neighbourhoods pilot

BCC development of CRVA tools



Further information: WM-Air UDGI/BCC team

West Midlands Air Quality Improvement 

Programme NERC Innovation grant NE/S003487/1

E. Ferranti Fellowship “Bringing the Mediterranean 

to Birmingham” EPSRC grant EP/R007365/1

GIS, data and methodology
Dr Sarah Greenham, UoB Clean Air Impact Fellow in Urban Design and Green Infrastructure: s.greenham@bham.ac.uk

Dr Emma Ferranti, UoB Associate Professor in Civil Engineering: e.ferranti@bham.ac.uk 

Simon Needle, BCC Strategic lead – Urban Forestry & Nature: simon.needle@birmingham.gov.uk

Stephen Jones, BCC Lead Data Engineer – Geospatial: stephen.l.jones@birmingham.gov.uk

Air quality, atmospheric science and applications
Dr Joe Acton, UoB Clean Air Impact Fellow in Applications: w.j.f.acton@bham.ac.uk 

Implications for green infrastructure and policy
Prof Rob Mackenzie, UoB Professor of Atmospheric Science and Director of BIFoR: a.r.mackenzie@bham.ac.uk 
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