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Southern China

• Southern China is one of the most densely urbanized and populated 
regions in the world. 
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(a) Population density in 2010 (b) Land use / land cover types



Definition of heat wave
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Heat wave occurrences (weather station)
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Long-term trend in various heat wave
measures (weather stations)

5(Unit: per decade)

+0.38 +0.48 +5.0 +2.43

+0.21 +0.57 +0.14

Seasonal Tmax (°C) HW frequency HW days Longest duration

Hottest event (°C) Mean duration Mean magnitude (°C) Onset/ending date



Movement of the subtropical high
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After heat wavePrior to heat wave



Urbanization effects: PRD vs. Non-PRD
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Region
Seasona
l Tmax

HW
Frequency HW days Longest

Event
Hottest
Event

Onset
time

Ending
time

(°C/10a) (No./10a) (D/10a) (D/10a) (°C/10a) (D/10a) (D/10a)

CFSR
Reanalysis

PRD +0.61 +0.47 +3.00 +1.00 +0.21 −4.81 +9.43

Non-PRD +0.54 +0.38 +2.86 +0.69 +0.04 −0.17 +12.1

Weather
Stations

PRD +0.41 +1.00 +7.29 +2.79 +0.26 -6.25 +5.45

Non-PRD +0.36 +0.51 +5.00 1.46 0.14 -4.32 +8.71



Classification of urban and rural stations
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Urban stations:
Located within 25km
of urban areas, and
population density >
500 persons /km2

(avg.=5580.8)

Paired rural stations:
Located within 30-
100km of urban areas,
and population
density < 200
persons /km2

(avg.=66.3)
Mishra et al. (ERL, 2015)

An example in southern China



Changes of mean HI for urban and rural
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+0.84 ℃ /100yr

+3.05℃ /100yr

+2.21℃ /100yr





Thank You 



• 2013 heat wave in China: > 5000 heat-related cases (Gu et al., 2015)

maximum temperature: 44.1℃ in Xinchang, Zhejiang

Hangzhou: >40℃ for consecutive 8 days
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Suining, Sichuan, 2013

2013



Study region
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Population: 116 millions (Pop. density in PRD: 1190 per km2)  

Pearl River Delta



Synoptic behavior and atmospheric controls
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