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Effects of urban green pattern on urban surface thermal environment
CHEN Ailian'* ,SUN Ranhao' ,CHEN Liding"" "

1 State Key Laboratory of Urban Regional Ecology, ResearchCenter for Eco-Environmental Sciences, ChineseAcademy of Sciences, Betjing 100085, China
2 University of Chinese Academy of Sciences, Beijing 100049 , China

Abstract: Urban green has diverse forms and functions. It provides many kinds ofecosystem services for cities to maintain
urban sustainability. However, urban land resources are always so limited and precious that too much land for urban green
is not applicable. It is thus very important to maximize ecosystem services of limited urban greenby rational allocation of the
existing urban green spaces. In this study, a case study was carried on part of Beijing. QuickBird ((QB) data of Beijing on
July 5, 2002 was selected for urban green extraction, and ETM + data of Landsat 7 on July 9, was chosen to retrieve land
surface temperature ( LST). Correlation analysis was investigated between urban green LST, old island intensity and
different urban green pattern. 6 different urban green types—Woodland , Shrubland , Grassland , Wetland 1 , Wetland 1 ,

and Cropland were interpreted, and three kinds of pattern parameters were analyzed, including size, shape, and adjacency

relationships. Size was represented by area of urban green patches. Shape was indicated by shape index SI=P/(2 /@A) ,
where, P and A is the parameter and area of green patches respectively. Adjacent relations were presented both by relative
green patch numbers in Neighborhood— Neighborhood Mean ( N _ MN) as well as Green Percentage ( GP) in the
Neighborhood buffers. Neighborhood Mean was calculated from urban green vector data on Neighborhood mean tool of Patch

Analysis. 15 m to 90 m buffers were created based on selected green vector data for counting Green Percentage ( GP_15,GP
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_30, --+,GP_90) and the mean LST in the Neighborhood huffers. Cool island intensity CII ( CII_15,CII_30,---,CII_90)
was derived by subtracting urban green LST from mean LST in the Neighborhood buffers. GIS Mapping and statistical
analysis was carried out after all urban green pattern parameters, LST and CII data prepared. Results show that park with
Waterland presented cooler island than park simply with vegetation, and that different pattern parametersof different urban
green types affect green LST differently. The LST of Main green types in the downtown including Woodland , Waterland ( I
and Il ) and Grassland all have asignificantly negative correlation to its area,and Waterland ( I and II ) ,has the strongest
correlated coefficient; while for Shape index, only LST of Woodland, Waterland ( I and I ) showed significant negative
correlation to SI and only LST of Cropland in the suburban area and all Woodlandshowed positive correlation to N_MN. The
temperature of the Shrubland showed no correlation with its Area or SI or N_MN. Woodland buffer analysis showed that the
temperature of Woodland was not only affected by its size and shape, but also by adjacent Green Percentage, and the
strongest correlation negative was with the adjacent Green Percentage. The CoollslandIntensity ( CII) of neighborhood buffers
was mainly affected by the Green Percentage of the adjacent 15—30mbuffer of both sides. So CII_75 was most negatively
correlated to GP_60, GP_75 and GP90, and CII_90 was strongly correlated GP _75 and GP_90. These results might

contribute to urban green planning and management and green pattern analysis.

Key Words: urban green; urban heat island effect; cooling island intensity ( CII) ; landscape pattern; Beijing
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Table 1 Sensor and acquisition date of study area

TR IRE it PR m

Sensor Date( YYYYMMDD) Resolution ;m

QB 20020705 S A Bt Pan Band ;0. 63 ; £ %% Bf Multi-spectral Band ;2.5
ETM+ 20020709 £ 63 I BE Multi-spectral Band ;30 ; $AZTAMJE Bt Thermal Band :60m
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Table 2 Landscape types and its implications

ZH Types % X Implication

TR A HL Woodland PITRA Ny F (HABAE D T 10% ) )%k H Green land dominated by Trees, other vegetation less than 10%
HEARFRHL Shrubland VIEAR A 3= (HAAE DT 10% ) B4k Green land dominated by Shrubs, other vegetation less than 10%
HH Grassland FEIEN F (FTRARFEAR DT 10% ) Lk Grassland orman-grown lawn, trees or shrubs less than 10%
JKAK T Wetland T JKEE Al HAB R 37K 1K Channel , river and other running water

JKAK T Wetland 11 WA B AR KRR A AS TR /KA Lakes and relatively big, stable open water-body

#Fh Cropland 7K B % B3R T A€ H Paddy field or farm with green-up vegetation
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Fig.3 Urban green Distribution in the study area Fig.4 Surface Heat and Cool Island in the study area
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Table 3 Correlations between different pattern of urban green and LST

eSSl LISE 24 MR TR EE Al LITE e IR
Types Pattern LST Types Pattern LST
Fr A MM Woodland (N=138) AREA -0.265" T River(N=12) AREA -0.706 "
SI -0.209* St -0.680 "
N_MN 0.223" N_MN -0.076
TEAMHL Shrubland (N=56) AREA -0.211 AT Lakes(N=44) AREA -0.314"
SI -0.133 N -0.327"*
N_MN 0.175 N_MN 0.172
HiHb Grassland (N=102) AREA -0.247 % #BEHL Cropland (N=201) AREA -0.240*
SI -0.085 St -0. 044
N_MN 0.149 N_MN 0.157*

# Correlation is significant at the 00. 05 level (2-tailed)0
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Table 4 Correlations between pattern parameters of urban green and LST,CII

Pearson R LST_MN CIL_15 CII_30 CII_45 CII_60 CII_75 CII_90

AREA -0.283" 0.038 0.188" 0.013 0.009 0.005 0.008

SI -0.223" 0.213* 0.121 0.084 0.075 0.083 0.083
GP_15 -0.367" -0.370 " -0.342" -0.114 -0.132 -0.349 " -0.337"
GP_30 -0.396 " -0.358 " -0.291" -0.115 -0.139 -0.382" -0.364 "
GP_45 -0.278 " -0.385" -0.321" -0.413" -0.427" -0.389" -0.376 "
GP_60 -0.275" -0.376 " -0.312" -0.414" -0.432" -0.397" -0.385"
GP_75 -0.285" -0.395" -0.395" -0.149 -0.182° -0.460 " -0.450"
GP_90 -0.324" -0.355" -0.302" -0.206 " -0.250" -0.524" -0.522*
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