
1www.surrey.ac.uk/gcareJuly 2024 @AirPollSurrey    @pk_shishodia  @GuildfordLL

Cities, Climate Adaptation & the RECLAIM Network Plus

Imperial College London           Healthy People & Healthy Planet           25 July 2024

@AirPollSurrey    @pk_shishodia     @GuildfordLL     @SurreySustain

Professor Prashant Kumar
Chair in Air Quality and Health

Founding Director, Global Centre for Clean Air Research (GCARE) 
Department of Civil & Environmental Engineering, University of Surrey, United Kingdom

---------
Co-Director, Institute for Sustainability, University of Surrey, UK

---------
Adjunct Professor, Trinity College Dublin, Ireland  &  Guest Professor, Southeast University, China



Outline
• Global Centre for Clean Air Research (GCARE)

• Climate Change & Nature-Based Solutions  

• Guildford Living Lab: Case Studies 

• Hedges, Green Living Gate, Sensor networks, Schools,….

• RECLAIM Network Plus

• Q &A 

#uniofsurrey



3www.surrey.ac.uk/gcareJanuary 2024 @AirPollSurrey    @pk_shishodia  @GuildfordLL
surrey.ac.uk/gcare

GCARE.. team & collaborators

‘to realise a collaborative global vision of ‘clean air for all’ 

@AirPollSurrey        @pk_shishodia       @GuildfordLL
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Key aims
Understand the impact of air pollutants on the 

quality of life and the built environment

Develop internationally-validated engineering-

driven solutions

Underpin regulatory strategies

Set the agenda for future research.

What we are researching
Pollution emissions and exposure

Indoor and outdoor air pollution

Interfacing air pollution with health

Nature-based solutions

Climate change mitigation

Built environment (cities, megacities, smart cities)

Low-cost sensing

Building the interfaces of air pollution and climate change with the health of the people and the 
environment.

.. a platform for researchers, community & stakeholders for co-

creating & co-designing air pollution and climate change 

mitigation solutions

Global Centre for Clean Air Research (GCARE)

“Clean Air for All”

>>> GCARE IN NUMBERS <<<

30+
Research sponsors

20+
GCARE core researchers

50+
International visitors

£11m+
Research funding

5,000+
Media articles

45+
Projects

350+
Journal publications

100+
Global partners
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Numerous public resources: Guidance, HedgeDate tool, 

Sensor Toolbox, Policy briefs….

Projects

UKRI (EPSRC, NERC, AHRC) RECLAIM Network Plus (sustainable cities)

UKRI            Centre for Doctoral Training in Aerosol Science

Innovate UK  MyGlobalHome (developing indoor sensing technology)

EPSRC          INHALE (exposure in indoor/outdoor microenvironments)

EPSRC          COTRACE (COVID19 infection & ventilation in schools)

OveArup/RSA Heat-Cool (educational initiative for school children)

H2020          OPERANDUM (nature-based solutions for climate)

H2020           HealthySailing (air quality and infection in ships)

VC-Fellow, PGR Researcher of the Year 2020, Researcher of the Year 2017

                     More at www.surrey.ac.uk/GCARE

Global Centre for Clean Air Research (GCARE)

                                

Global Centre for Clean Air Research (GCARE)

http://www.surrey.ac.uk/GCARE
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GCARE’s Air Quality Lab
State-of-the-art air pollution monitoring and low-cost environmental sensing facility..

Pollution Guardian, 
Phase I – UK Innovative

Pollution Guardian, 
Phase II – UK Innovative

OPERANDUM – H2020

Woking Green Party – 
Guildford Living Lab

MyGlobalHome – UK 
Innovative

MyGlobalHome – UK 
Innovative

Envilution® Chamber
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Climate hazards

In 2021, the 

estimated 

economic loss 

of natural 

disasters 

worldwide was 

343 billion U.S. 

dollars.

Source: The Column

https://thecolumn.ahacentre.org/posts/insight-posts/vol-80-hydro-meteorological-hazards-aseans-most-frequent-natural-phenomena/


Urban areas must adopt innovative approaches to address environmental & 

climate change challenges, to ensure a sustainable and livable future for all.

NBS can help alleviate many of these challenges, but the evidence base is 

limited & significant innovation gaps remain across multiple policy sectors.

UK Government “parks and green spaces in England alone deliver an 

estimated £6.6 billion of climate change, environmental and health benefits 

every year”. 

Natural England’s new ‘Green Infrastructure Framework’ suggest to increase 

the amount of green cover to 40% in urban residential areas.

From expert judgement to evidence-based decisions

Multidisciplinary training & research collaboration needed

The Need

House of Lords, Science and Technology Select Committee: 

“We recommend that the Government, as a matter of urgency, invests in research, skills 
training, and delivery of NBS”. 

‘1000 trees’, Shanghai
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Milan: Bosco verticale (vertical garden)

Multi-hazards: Urban floods, heatwaves, air pollution

NBS types: 

o Hybrid: Green walls/green roofs

Targets:

o Enhancing sustainable urbanization (SDG11 )

o Increasing carbon sequestration through NBS (SDG 13)

o Developing climate change mitigation (SDG 13)

o Water management (SDG 6)

NBS KPI:

o Regulate micro-climate (humidity, temperature) & remove PM

o Absorb CO2 and dust, produces oxygen

o Protects people and houses from the suns rays

o Protects people from acoustic and air pollutions

o Regulate water and reduce the risk of urban flooding

More: http://crowd-geoikp.kajoservices.com/views/map (OPERANDUM Geo-catalogue)

Nature-based Solutions

http://crowd-geoikp.kajoservices.com/views/map
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Green Infrastructure – urban forms

Green Infrastructure (GI)  

can be in different forms 

& 

they provide multiple co-

benefits that are usually 

looked in isolation.

Trees Parks Gardens

Green wallsRoadside Hedges

Urban Greenspaces

Living 

Pillars

Source: online images



11www.surrey.ac.uk/gcareJuly 2024 @AirPollSurrey    @pk_shishodia  @GuildfordLL

Kumar et al., 2019. Environment International 133, 105181.

Graphical abstractPollutants  
deposited onto 

vegetation 
surfaces

Urban cooling due to 
trees can reduce 

energy consumption 
and indirectly improve 

air quality

Strategically placed roadside 
can reduce downwind 

pollution exposure

Attractive Green spaces 
can attract increased 

physical activity

NOx bVOC
Pollens

Ozone formation

+sunlight +

• Green infrastructure is good and we all love it, but there are also downsides

• Important to choose what and where to place?

• Local scale can act as a passive barrier between source and receptor (appreciable decrease ☺)

• City scale air quality (much less compared with local scale) but have other diverse benefits e.g. biodiversity..  

Greening – how it works?
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Kumar et al., 2019. Environment International 133, 105181)

Greening – how it works?



Cooling, pollution, active travel, biodiversity, aesthetics, wellbeing….
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Courtesy: Sebastian Pfautsch, WSU
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nvolved?
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RECLAIM Network Plus [EP/W034034/1]
‘Reclaiming Forgotten Cities - Turning cities from vulnerable spaces to healthy places for people’ is funded by the UKRI 

under the “Improve the sustainability of urban systems and infrastructure (SUSI)” call. 

Get Involved
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RECLAIM Network Plus (£1.2M)

£1.45Million
£1.45 Million
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Network Members

Over 620 from over 45 Countries
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NBS & Urban Heat

51 GBGI Types
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NBS & Urban Air Pollution

Kumar et al., 2024. The Innovation Geoscience, Under Review.
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Hedges, playground (passive intervention)
Dormancy                        Greenup                  Maturity            

LAI <2.9
Dormancy

LAI > 2.93
Greenup 

LAI ~7-8
Greenup 

Ottosen & Kumar, 2020. Sustainable Cities and Society 53, 101919.    Thanks to GBC.
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Interventions: School boundaries 

Green Screen

PM10  40%

PM2.5 42%

PM1     44%

Abhijith, Kukadia, Kumar, 2023. Investigation of air pollution mitigation measures, ventilation, and indoor air quality at three schools in London. Atmospheric Environment 289, 119303. 

Lambeth Schools Project: GAP, Arup, Impact on Urban Health
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Possibly ‘First School’ Living Green Gate

 
Noise by 5dB(A)

PM10 by 32%

PM2.5 by 19%

Decay with distance
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Mobile
Orange path covering 4 

above landscapes

Stationary 

• 2 Green (Woodland & 
Grassland), 

• 1 Blue (Waterbody) 

• 1 Urban (Built-up area) 
Landscapes

Temperature monitoring

Guildford, UK

Waterbody

Built-up area

Woodland

Grassland

(b)

(f)

(e) (d)

(c)

(a)

NBS & Urban Heat

Sahani, Kumar, Debele, 2023. Efficacy assessment of green-blue nature-based solutions against environmental heat mitigation. Environment International 179, 108187.

Link: https://www.youtube.com/watch?v=f46ZA6v5aoA

https://www.youtube.com/watch?v=f46ZA6v5aoA
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Climate literacy – Heat-Cool

Clear quantitative evidence that the Heat-Cool enhanced majority of pupils (79%, primary; 62%, secondary) understanding on climate change.
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NBS & climate mitigation

Wang, Kumar et al. (2023). The 

Innovation Geoscience 1, 100015.

Tools & guidance to empower 

public and support policy makers
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Thank you

Contact

Professor Prashant Kumar 

P.Kumar@surrey.ac.uk

www.surrey.ac.uk/gcare

Gopinath Kalaiarasan, Soma Kolluru, Juan Zavala-Reyes, Mamatha Tomson, Arvind Tiwari, Yendle Barwise, 

Elsa Aristodemou, Sarkawt Hama, KV Abhijith, RECLAIM, GreenCities, INHALE Projects & GCARE Team
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