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Abstract: The dramatic changes in the thermal environment of urban surfaces could not only affect human health and well-
being in terms of increased mortality and morbidity but also alter components of the eco-environment such as air and water
quality biodiversity and net primary production. Over the last 50 years within the context of rapid urbanization and
human population density increases ever-expanding impervious surfaces have triggered various environmental challenges in
developing countries like China. Concerns related to environmental degradation traffic jams air pollution and shortages of
resources are expected to become more serious in conjunction with dramatic changes in the urban surface thermal
environment. In light of this studies on the urban surface thermal environment using quantitative research methods have
become a hot topic for scientists in China as well as worldwide. Hence understanding the current progress in studies
related to the urban surface thermal environment has importance and practical significance on the quantitative evaluation of
the urban thermal environment and the promotion of sustainable urban development. In this paper we first introduce the
concepts of the urban surface thermal environment and urban heat island main research methods and data acquisition
techniques. Secondly we review the progress of research on the urban surface thermal environment considering the following

aspects: the spatial temporal characteristics of the urban surface thermal environment and its changes driving forces and
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mechanisms urban surface radiation and energy balance the relationship between urban surface heat islands and urban
atmospheric heat islands and its evolution urban greenbelt and water-body alleviation of the urban heat island effect and
scaling transformation of remote sensing temperature products. Finally the difficulties shortcomings and existing
bottlenecks in current research are discussed. Future research directions are equally proposed to provide a reference for

future researchers interested in quantitative analysis of the urban surface thermal environment.

Key Words: urban surface thermal environment; quantitative remote sensing; spatial and temporal characteristics; surface

radiation and energy balance
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Fig.1 A sketch map of urban heat island
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Table 1 The research scope of urban space thermal environment
Classification Research scope Research data Research methods

Atmospheric urban
heat island

Surface urban heat island
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Table 2 Main research methods of urban space thermal environment

Main methods Monitoring means Concrete content Advantage Disadvantage

Surface observation

Myurp Bl
- Oke .
¥l SHIM '

N cal Vukovich *!
umerical

( NCAR)
MM4

36]

simulation

(UCM) .
( BEP) ;
RBLM.MMS5

WRF.RAMS
( METRAS) ;
LUMPS TEB

Summers 7!

« Stathopoulou
B Streuthker ¥/

Remote sensing ( .

monitoring N N

http: //www.ecologica.cn



1138 38
4748
49
3 . . 0
Jiménez-Mufioz 3 32 3
> » NOAA-AVHRR % TERRA-
MODIS 7 Landsat-TIRS % ASTER > .
60
61-62
63-64
2
Howard 1811 30
65
. . . 1972 Rao ®
( HJ-1B)
( 3 o
2.1
67
1991—2011 8§ TM Moran’s [
o Sobrino % SensyTech AHS
( 10 ) .
50m
» Dousset ¢ " NOAA AVHRR  MODIS
N o Zhou Zaksek ”

http: //www.ecologica.cn



3 1139
FY2C.MSG.MODIS
o HJ-1B
Yang
" HJ-IB TM  MODIS
HJ-1B MODIS TM
o ™ HJ-1B 2.5
3
Table 3 The main remote sensing data of urban surface thermal environment research
/
The level of spatial Satellite / Spatial Temporal Band Spectral Satellite
an
resolution Sensor resolution resolution & range lunch time
/AHS IFOV: 2.5mard - - -
High spatial resolution /OMIS IFOV: 3mard
/TVR IFOV: 1.8mard
/ATLAS 5—10m
Landsat/TM 120m 16d 6 10.4—12.5 1984
Medium spatial resolution Landsat/ETM+ 60m 16d 6 10.4—12.5 1999
10 10.6—11.19
Landsat/TIRS 100m 16d 1 11.5—12.51 2013
10 8.215—8.475
11 8.475—8.825
Terra/ASTER 90m 16d 12 8.935—9.275 1999
13 10.25—10.95
14 10.95—11.65
CEBRS-02/IRMSS 156m 26d 9 10.4—12.5 2007
HJ-B/IRS 300m 4d 4 10.2—12.5 2008
FY3/MERSI 250m 5.5d 5 11.25 2008
Aqura/MODIS 1000m 0.5d 31 10.78—11.28 2002
Low spatial resolution Terra/MODIS 1000m 0.5d 32 11.77—12.27 2000
NOAA/AVHRR 1100m 0.5d 4 10.5—11.3 1979
MetOp/AVHRR 1100m 0.5d 5 11.5—12.5 2006
- IR1 10.3—11.3
FY-2¢/SVISSER 5000m 1h IR2 11.5—12.5 2004
4 10.2—11.2
GOES/GOES 4000m 15 5 11.5—12.5 1974
. 4 10.3—11.3
FY3/VIRR 1100m 5.5d 5 11.5—12.5 2008

Airborne hyperspectral scanner; OMIS:

Thermal video radiometer; ATLAS:

2.2
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Advanced thermal and land applications sensor
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