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Climate Change

ÅWhatôs your impression or thoughts about climate change?
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Climate extremes

Photo Credits from left: 1. Luiz Guimaraes 2. Jonathan Ford 3. Peter Burdon 4. Ben Kuo5. NOAA 
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IPCC (Intergovernmental Panel on Climate Change)

ÅThe Intergovernmental Panel on Climate Change is an 
intergovernmental body of the United Nations for 
assessing the science related to climate change.

ÅIPCC provides objective scientific information relevant to 
understanding human-induced climate change, its natural, 
political, and economic impacts and risks, and possible 
response options.



6

Broader Environmental  Challenges

Land/marine  
change

Climate 
Change

Human 
impact

Human 

health
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Urbanization ï> ñUrban environmental problems ò

https://www.dnaindia.com/mumbai/report-traffic-biggest-

contributor-to-noise-pollution-in-mumbai-study-2649508

https://www.healio.com/news/cardiology/20210119/shortterm-

air-pollution-exposure-appears-to-confer-greater-risk-for-mi-

mortality

http://scienceovereverything.com/2018/05/01/heat-islands-

increasing-local-temperatures/

https://www.natureaustralia.org.a

u/

https://www.pinterest.com/pin/850

05511690155975/

Air pollution Greenspace exposure

Heat stress Noise pollution
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Urban environmental problems
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Human ïEnvironment spatiotemporal interaction (HESI)

InteractionUrban environment Human activities

Satellite imagery

Station-based observations

Crowdsourcing open data

Street view images

Measurement etc.

Data sources:

Mobile-phone LBS records

Social media platform

Searching engine

Transportation

Shopping etc.

Data sources:

Geospatial Technologies
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Remote Sensing in our daily life

Weather reports Wildfires

Nighttime lights Understand the world
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Every aspect of Earth System Science

6/24/2025

Jensen, 2000

NAS

A
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Social Sensing Data Sources

floq.to/yNfmO

Telecom

Transportation

Social media

Dining

Housing

Shopping

é

Social sensing big data  Ą Human behaviors
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Social sensing big data in quantifying human mobility

Hourly active population dynamic Daily human migration flows
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Social big data has provided new opportunities for quantifying human activities

Location -based Service (LBS)
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Shade is an essential solution for hotter cities

People in Hong Kong, seek shade as they wait to cross a street in 
summer. Credit: Hou Yu/China News Service/VCG via Getty

Photo taken in Tsuen Wan, 9 June, 2025

One of the most effective ways to keep people cool is often neglected in urban planning. Cities 

must work to provide cover and reverse the óshade desertsô common in low-income communities.
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Shade Typologies

Turner et al. (2023)
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Quantification of dynamic ñurban shadesò

Wan Chai shadow

Wu and Chen* (2024) Sustainable Cites and Society  
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Optimize urban shade using digital twins of cities
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The interplay of nature and 3D urban structures reduces human access to sunlight
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The interplay of nature and 3D urban structures reduces human access to sunlight

ᶂ1353ѦᶝṴ

In 2020, cloudy weather 

reduced annual sunshine 

hours by 2,450 hours 

(55%), equivalent to 102 

days.

In 2020, urban areas 

experienced an estimated 

1,555 sunshine hours, 

representinga loss of 446 

hours or 19 days. 

Wu, Chen* et al. (2024). Nature Cities
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The role of greenspace in urban environments

ÅEcosystem service

Suni et al. (2015)

Land-atmosphere exchange of water and energy

Adjusting microclimate

Reduce heat island intensity

Mitigate air pollution

Conserve biodiversity

ñBroader scaleò ñLocal or urban scaleò
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The role of greenspace in urban environments

ÅProtective effects on public health and mental well-beings

Facilitate 
physical 
activities

Support 
social 

interaction

Promote a 
sense of 

community
Stress-relief


