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Research on reducing heat function of ecosystem in Xiong'an New Area
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1 Chinese Academy of Environmental Sciences, Beijing 100012, China
2 Lanzhou University , Lanzhou 730000, China

Abstract: Xiong'an New Area, as a newly established area in China, is a major goal of planning to build a new, green,
eco—friendly and livable urban area. In recent years, the urbanization process of Xiong'an New Area has accelerated, the
urban landscape has changed greatly, and the urban heat island effect has become more and more serious. The blue-green
space in the urban ecosystem can provide the temperature regulation function to improve urban thermal environment. Based
on Landsat remote sensing data and land use data, this paper analyzed the cooling benefits of ecological patches and
simulated the reducing heat function of the ecosystem in Xiong'an New Area. The results showed that; (1) in Xiong'an New
Area, the cooling distance of lakes is the largest, which is 350 meters, and the cooling range is 1.29 °C. In the green land,
the cooling distance of woodlands and gardens is the largest, which is 300 meters, and the cooling range is 0.79 “C and
0.62 °C. (2) There was a certain correlation between different ecological patch temperatures and landscape pattern indexes,
among which area (AERA) , perimeter (PERIM) , perimeter area ratio (PARA) and Euclidean nearest neighbor distance
(ENN) index were strongly correlated. differently ecological patch types have different thresholds, within which the
temperature decreases. In the process of urban blue-green space planning, the cooling threshold of each ecological patch can
be referred to for construction. (3) The heat reduction of Xiong'an New Area is between 0.4 C and 5.63 °C. The maximum

reducing heat function of areas mainly distributed in the Baiyang Lake, where the lakes play the most important role and

E ST 1 EIREERE T BE U 25 PERHIF BE I ARl 55 % 50 ( 2018- 245 ) 311-003)
Yo fe H#3:2021-05-31; o) 4 Hi Al B 8 : 2022- 07-29
* WIRAEH Corresponding author.E-mail; hyw916@ 126.com

http ://www.ecologica.cn



9982 xR 24

followed by the part of woodland and grassland in built-up area. The reducing heat ability of the river channels is relatively
low, and the weakest is a few grasslands and woodlands that are distributed in the northern built-up area of Xiong'an New

Area.

Key Words: reducing heat function; cooling efficiency; landscape pattern; Xiong’an New Area
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Fig.1 Geographical location of Xiong'an New Area
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Fig.2 Land surface temperature distribution map of Xiong’an
New Area in 2019
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Fig.3 Land use distribution map of Xiong'an New Area in 2019
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Fig.4 Distribution of ecological patches in Xiong’an New Area
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Table 1 Cooling distance and range of ecological patches in Xiong'an New Area
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[ Cooling range/°C 0.18 0.79 0.07 0.19 0.62 1.29 0.71 0.18 0.49
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Table 2 Statistical table of correlation coefficient R*> between different ecological patches and landscape index in Xiong’an New Area

FOMAR HoAbpRH KR i - , N -
PR gy MR P AT W kSR R e

Landscape . Other Natural Artificial

. Forestland Garden Lakes Pond Cannals Mudflat

index woodland grassland grassland
AREA 0.84 0.21 0.01 0.59 0.12 0.47 0.03 0.12 0.35
PERIM 0.96 0.23 0.05 0.17 0.05 0.39 0.01 0.48 0.33
FRAC 0.1 0.08 0.03 0.24 0.11 0.27 0.14 0.26 0.1
PARA 0.62 0.04 0.04 0.37 0.17 0.47 0.23 0.04 0.39
ENN 0.98 0.06 0.04 0.2 0.06 0.12 0.29 0.74 0.06

AREA : i f Area; PERIM: J& K Perimeter; FRAC : 7> 4% Fractal dimension; PARA : 31 %% 1fi #1 It Perimeter area ratio; ENN. 5% /M4BT FE B85

Euclidean nearest neighbor distance
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Fig.7 Correlation analysis of ecological patch temperature and AREA index
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FRAEFTH IR ) BE AR A, 43 A7 2 b /K 4 /) NDVI, MNDWT, DEM {H 5 8 £ (i #H 5 0F , & Bl 4t #h 55 DEM
(0.348 " ) M NDVI( -0.697 *" ) A B A KM, KK 5 DEM (0.399 ** ) Al MNDWI( -0.683 " ) A & 3 #H 51,
PUAFREE I R (W — 0 RO, 7E SPSS F 4 h E BEAE Stk 101 )3 20 B T 5L i ARSI 3238 50, 43 3145 21K
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PIRSLERZE E 535020 3.56% 1 3.12% , FE12 25 SLVFE FE Y, AT LA AT S0l b 2 3 B
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Table 3 Temperature fitting equation of ecological patch in Xiong’an New Area

AR WA TR

2
Ecological patch Fitting equation R
ZHh Green space 40.03+ (—66.135) xNDVI+70.019xNDVI*+0.198 x DEM+( —0.004 ) xDEM? 0.664
KK Water 28.136+(—20.714) xMNDWI+37.063XxMDNWI*+ ( —0.298) xDEM+0.022xDEM? 0.636

RSP I REAR T A4 3575 12 , 3l 5 005 5 R A 8 et /K (A O BSEADLIELBE (1 12) , NDVI Al MNDWI
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Fig.9 Correlation analysis of ecological patch temperature and PARA index
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Fig.10 Correlation analysis of ecological patch temperature and FRAC index
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Fig.11 Correlation analysis of ecological patch temperature and ENN index
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