
Extreme Heat in Hong Kong - 2024 Update
CM Shun, HKUST (with inputs from the Hong Kong Observatory)



October 2024 was 1.65°C above the pre-
industrial level and was the 15th month in a 
16-month period for which the global-
average surface air temperature exceeded 
1.5°C above pre-industrial levels
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Asian Heat 2024

52.3 C
New Delhi



Global warming Local urbanization

+

(Ref : Yuan et al., 2019 : Assessing spatial variability of extreme hot weather conditions in Hong Kong: A land use regression approach, Environmental Research, Volume 171, 
Pages 403-415 and WMO Statement on the state of the global climate in 2023)

Attributing to global warming and local urbanization, there is a 
significant warming trend over the last century.

Warming in Hong Kong

Annual mean temperature recorded at the Hong Kong Observatory 
Headquarters (1885-2023). 



Hottest days in Hong Kong

Date HKOHq Max. Temperature (oC) Remark

22 Aug 2017 36.6 Super Typhoon Hato

8 Aug 2015 36.3 Severe typhoon Soudelor

27 July 2023 36.1 Super Typhoon Doksuri

24 July 2022 36.1 Subtropical ridge

23 May 2021 36.1 Subtropical ridge

18 Aug 1990 36.1 Typhoon Yancy

19 Aug 1900 36.1 Tropical cyclone to the SE of Hong Kong

…..

17 Sep 2024 35.7 Tropical cyclone to the SE of Hong Kong



Hot Nights Very Hot Days Extremely Hot Days

1885-1914

(30-year average)
0.6 2.2 0.07

1995-2024

(30-year average)

28.8

(    48 times)

23.2

 (    11 times)

1.6

(    23 times)

Extremely High Temperatures in Hong Kong 

In 2022, there were 15 extremely hot days (daily maximum temperature at 
HKOHq >= 35.0 oC), the highest since records began in 1884.

Hot nights - days with a minimum temperature of 28°C or above 
Very hot days - days with a maximum temperature of 33°C or above
Cold days - days with a minimum temperature of 12°C or below



Climate projections for Hong Kong

01 Statistical Downscaling 
Ongoing 

Including changes in annual rainfall, annual 
maximum daily rainfall, mean sea level, annual 
mean temperature, number of hot days, hot nights 
and cold days.
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Dynamical Downscaling 
(under development)

Compute sub-daily rainfall and other elements 
such as solar radiation over HK and nearby region 
by adopting regional climate models, such as 
RegCM from ICTP, co-work with WCRP CORDEX 
project.

Key Projected Trends
● Increases in mean temperatures and annual rainfall
● More extreme temperature and rainfall events
● Mean sea level continues to rise

IPCC AR6: Intergovernmental Panel on Climate Change Sixth Assessment Report
CMIP6: Coupled Model Intercomparison Project Phase 6
CORDEX: Coordinated Regional Climate Downscaling Experiment
WCRP: World Climate Research Programme
ICTP: International Centre for Theoretical Physics
RegCM: Regional Climate Model







Annual mean temperature of Hong Kong relative to the average of 1995-2014 under the 
intermediate (SSP2-4.5) and very high (SSP5-8.5) emissions scenarios

Climate Projections of Hong Kong (IPCC AR6)
Increase in Annual Mean Temperature 

Relative to 1995-2014 (23.4oC, at HKO), the annual mean 
temperature in Hong Kong in 2081-2100 is projected to increase by 
about 2.0oC and 3.6oC respectively under the intermediate (SSP2-4.5) 
and very high (SSP5-8.5) emissions scenarios.

https://www.hko.gov.hk/en/climate_change/proj_hk_temp_mean.htm 

The annual number of hot nights and very hot days in Hong Kong 
are expected to increase significantly in the 21st century, while 
the annual number of cold days is expected to drop.

More Extreme Temperatures

2020-2024

https://www.hko.gov.hk/en/climate_change/proj_hk_temp_mean.htm


Research collaborations with academia and stakeholders

Climate x Health for climate resilience and adaptation 



HKO and the Chinese University of Hong Kong (CUHK) jointly developed the Hong Kong Heat Index (HKHI) for use in the 

hot and humid sub-tropical climate in Hong Kong to enhance the heat stress information services using the hospitalization 

data and different measurement data from the HKO in-house developed "Heat Stress Monitoring System“.

Hong Kong Heat Index (HKHI)

Excess hospitalization ratio with different percentiles of daily 

maximum HKHI

https://www.hko.gov.hk/en/wxinfo/ts/display_element_hkhi.htm
https://www.hko.gov.hk/en/education/meteorological-instruments/automatic-weather-stations/00702-What-does-Heat-Stress-Monitoring-System-measure.html


The VHWW and related advisory/alert 
will be disseminated through the 
Observatory's website, the 
"MyObservatory" mobile application 
and TV and radio broadcasts.  App 
users can also choose to receive push 
notifications. 

Heat related advisory, alerts and warning issued by HKO 
• Since 2000, the HKO has been issuing the Very Hot Weather Warning (VHWW) to alert the public to the risk of heat stroke and sunburn 

in very hot weather, and to advise the public on relevant precautionary measures.  It is also adopted as a criterion for opening of 
temporary heat shelters for needed people and exemption of motor vehicle idling with engine on. 

• Over the years, based on collaborative heat health studies with partners, the VHWW and related advisory services/precautions have 
been enhanced in phases to cope with the public needs and the increasingly hot climate, including prolonged heat and extremely hot 
conditions.
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https://www.weather.gov.hk/en/education/weather/hot-and-cold-weather/00706-Beware-of-Health-Effects-of-Extremely-Hot-Weather.html
https://www.weather.gov.hk/en/whatsnew/f1_HotWxSpecialAdvisory.htm
https://www.weather.gov.hk/en/Whats-New/107173/Latest-Service-Enhancement-by-the-Observatory-%E2%80%94-Special-Alert-on-Prolonged-Heat
https://www.weather.gov.hk/en/Press-Releases/108056/The-Observatory-enhances-Very-Hot-Weather-Warning-service

(2023)

(2000)

(2014)

(2021/2022)

https://www.hko.gov.hk/en/index.html
https://www.hko.gov.hk/en/myobservatory.htm
https://www.hko.gov.hk/en/wservice/warning/coldhot.htm
https://www.weather.gov.hk/en/education/weather/hot-and-cold-weather/00706-Beware-of-Health-Effects-of-Extremely-Hot-Weather.html
https://www.weather.gov.hk/en/whatsnew/f1_HotWxSpecialAdvisory.htm
https://www.weather.gov.hk/en/Whats-New/107173/Latest-Service-Enhancement-by-the-Observatory-%E2%80%94-Special-Alert-on-Prolonged-Heat
https://www.weather.gov.hk/en/Press-Releases/108056/The-Observatory-enhances-Very-Hot-Weather-Warning-service




• This study developed a spatiotemporal hazard-
exposure-vulnerability assessment of the extreme 
heat risk in Hong Kong integrating cumulative very 
hot day hours and hot night hours in summer, 
population density and a principal component 
analysis (PCA) of demo-socioeconomic characteristics. 

• The risk was found spatially variant, and high-risk 
spots were identified at the community scale for both 
daytime and nighttime with underlying determinants 
behind. 

• In both the daytime and the 
nighttime, high risk mainly 
occurred in the core urban areas. 

• This study would be a useful 
reference for community-scale 
heat risk assessment and 
mitigation for the development of 
healthy and sustainable high-
density cities.



HKUST cross-scale human-nature integrated modeling framework

For historical reanalysis, future projections,  

and Minute-to-season multi-hazard warning systems 

Farm Scales

City Scales

Neighborhood and 
Building  Scales
< 100-meter resolution 

Global Scale
100 km resolution

Continental scales
4-km resolution

Science challenge
• Tropics
• Urban physics
• Observations 

Logistic and 
infrastructure 
challenge

Getting the trustful information 
to vulnerable groups 
– last mile problem 



4-km WRF-SEA simulated surface skin temperature  

ERA5 4-km WRF
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Engagement & User 
Experience design

App Interface and 
Server Development

Technical Integration

Street resolving, ultra-high resolution, outdoor air quality distribution map
With real-time AI, index of agreements (IOAs) ~ 0.94, much higher than earlier IOAs ~ 0.80



China announces major boost to 
Early Warnings for All @ COP 29



Thank You !
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