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LCZ 1, LCZ 4 A1 LCZ 4A iX 3 255 10~<25 m fR £ 1 )2
A, A5 LCZ 2, LCZ 5 I LCZ 5A % 3 25 2~<10m
REMZEFEH, A LCZ 3, LCZ 6, LCZ 7. LCZ 8 FiI
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LCZ 1 40~60  40~60 <10  0.2~0.4 =25
LCZ2 40~70  30~50 <20  0.3~0.6 10~<25
LCZ3 40~70  20~50 <30  02~0.6 3~<I0
LCZ 4 20~40  30~40  30~40  0.5~0.7 =25
LCZ5 20~40  30~50 20~40  0.5~0.8  10~<25
LCZ 6 20~40  20~50  30~60  0.6~0.9  3~<10
LCZ7 60~90 <20 <30 02~05 24
LCZ 38 30~50  40~50 <20 >0.7 3~<10
LCZ9 1020  60~80 <20 >0.8 3~<10
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LCZ A <10 <10 >90 <0.4 3~30
LCZB <10 <10 >90  0.5~0.8 3~15
LCZC <10 <10 >90  0.7~0.8 <2
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WA
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R R ERGL% || RS EAR %
LCZ1 0.42 LCZ8 7.72
LCZ2 2.07 LCZ9 15.66
LCZ3 5.29 LCZ A/B 5.06
LCZ 4 4.49 Lczc 0.38

LCZ4A 3.54 LCZD 13.9
LCZ5 19.03 LCZE 7.37

LCZ5A 6.69 LCZF 0.30
LCZ6 7.17 LCZG 1.16
LCZ7 0.04

. EHIEA LCZ 1. 7R 5/5A 43 250G B A%, Horp
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IS 7 A B 28 e 5 10 0] 2 s 0 VRS 2, it — 4
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WO 3), 455320 LCZ 1~3 5 o fth e 57 26 700 Wiy 32
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Urban thermal environment analysis by local
climate zone in Beijing

MA Yonghuan” LU Linlin® XIAO Da** CAIMeng” REN Chao”
ZHOU Meiling” HUI Wenhua® LI Qingting®’

( 1)Information Center of Ministry of Nature Resources of the P. R. China, 100812, Beijing, China;
2)Key Laboratory of Digital Earth Science, Aerospace Information Research Institute, Chinese Academy of Sciences, 100094, Beijing, China;
3)College of Geology Engineering and Geomatics, Chang'an University, 710054, Xi'an, Shaanxi, 710054, China;
4)School of Architecture, The Chinese University of Hong Kong, 999077, Hong Kong, China;
5)Faculty of Architecture, The University of Hong Kong, 999077, Hong Kong, China;

6)Airborne Remote Sensing Center, Aerospace Information Research Institute, Chinese Academy of Sciences, 100094, Beijing, China)

Abstract Local climate zone(LCZ) is a classification scheme to study urban heat island effect. Multi-source
data were used for local climate zone mapping in Beijing. The thermal characteristics and seasonal differences in
different LCZ types were discussed. A hierarchical classification method was developed to construct the local climate
zone map. Radiation transfer equation method was applied to Landsat 8 satellite remote sensing images to retrieve
monthly land surface temperature. Thermal behavior and differences in local climate zones were analyzed for each
month using local climate zone map and multi-temporal land surface temperature data. The buildings in Beijing are
mainly of medium and low-rise, and most are open types. Local climate zone D of the middle and low vegetation areas
occupied the majority of natural land cover. The compact-type built types (local climate zone 1-3) were found to
generally have higher surface temperature than other types. Land surface temperature of LCZ 1-3 increased with the
decrease of building height. The forest areas of local climate zone A/B showed the lowest temperature except water
bodies. There were significant differences in surface temperature for each local climate zone type in summer. Urban
heat island intensity reached the highest value in July. The present work can provide reference for uban planning and
design and contribute to the sustainable and healthy urban development.

Keywords urban heat island effect; local climate zone; land surface temperature; Landsat; Beijing; urban

sustainable development
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