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Fig. 5 Vegetation sampling grid distribution in the study area
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Table 2 Factor detection of LST and landscape pattern index
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Fig. 6 Interactive detection results of the effect of landscape horizontal index on LST



SR 45+ JE T Il T S R s DK A 5 WS Jo PR B Ak A 5 2477

TE A T BRI AN AR, 500 L ) PLAND
S XTI PE S A Z R SHDI M 25 4 2
ED 75 4850 b s 3 B2 A i R AR AR, HYS
SIS L, AR B A BRI ASOR o IR
e B Al /S L1 S AT R AT DI /B ) Bt
TV ZREVE A AR | 3R TSk 3 BB A0 SR A
PR BT S AL T B

44 HWHERE=EITFNEEE
HRPE A ATEEARE, BEHC4 A FOWAK T8 b5 Fl 44

FEBUIKV-F B o 1 8 Il T ¢ 2 2 () BR B8 40 4 VFAR
5% GEBI (Green Environment Benefit Index) , %
B ST ECh . S (C1) | SR RBEHR L
(C2). 4% (C3) . 7rEE (C4) . HEARBEHH
B (C5) . HEARIYEEC (C6) . FF A B L ]
(C7) . FEARFAMIERIGEE (C8) . H TR Wi
PR B, A5 30 PEHC 8 A B R AR FE R, A
7R . %, RIS AE MR I MK 4
Fi7s

Bl Cl C2 C3 C4 B2 C5 C6 C7 C8
A BI B2 cili csll
IV 212 1 c6 3 1
B2 1 1 c3 IENE Cc712 1B 1
rmax=z0000 O N cs [N
CI=0.0000 Amax=4.0606 Amax=4.0606
CR=0<0.1 CI=0.0202 CI=0.0202

CR=0.0225<0.1 CR=0.0225<0.1

Bl Cl1 C2 C3 C4 B2 C5 C6 C7 C8

A Bl B2 QI csli
Bi[1 B 215 1 C6 12 1
B2 2 |1 Cc3Bs 1 c7(13 12 1

Amax=2.0000 C4l18 1 2 B C8 I
CI1=0.0000 Amax=4.0606 Amax=4.0710
CR=0<0.1 CI=0.0202 CI=0.0237

CR=0.0225<0.1 CR=0.0263<0.1

(a) 76 LTRSS DX AR

(a) Judgment matrix in the research area of Haikou

(b) =W w3 R X H W

(b) Judgment matrix in the research area of Sanya

P ST B 2 [ PR SR8 i A 48 s B A
Fig. 7 Judgment matrix of urban green spatial environmental benefit evaluation index
®3 BOTRETERER TN REIERNE

Table 3 Index weight of urban green space environmental benefit evaluation model in Haikou
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Table 4 Index weight of urban green space environmental benefit evaluation model in Sanya
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Abstract: As the primary region for ecological civilization construction, urban areas have seen an increasing focus on improving their
ecological environment. Green space, as a crucial component of urban ecosystems, holds significant importance in enhancing urban
environmental quality, promoting biodiversity, and improving the overall well-being of urban residents. Conducting evaluations of the
environmental benefits of green spaces can provide valuable insights for fine-grained urban environmental management. Under the rapid
urbanization in China, this study conducts a comprehensive assessment of the thermal environmental benefits produced by typical urban
green spaces in Hainan Province using advanced remote sensing techniques based on Gaofen-6 and Landsat satellite data. First, vegetation
in the study area is extracted and classified into three main types—trees, shrubs, and grasslands—using multiscale segmentation and random
forest algorithms. Various landscape pattern indices are computed, and multiregional surface temperatures are inverted to analyze the effect
of urban green landscapes on the urban heat environment. By employing Pearson correlation analysis and geographical detector methods, the
study investigates the characteristics of the drivers linking green landscape patterns with surface temperatures. Finally, utilizing a
hierarchical analysis method based on selected factor indicators, a Green Space Environmental Benefit Index (GEBI) is established to
quantitatively assess the thermal environmental benefits generated by green spaces in Haikou and Sanya Cities. Research findings reveal
distinctive features of green spaces in Haikou and Sanya. (1) Haikou City is predominantly characterized by shrub vegetation, whereas
Sanya City is dominated by grassland and shrub vegetation. (2) The cooling effect of green spaces is correlated with factors such as green
area size and diversity, as well as landscape patch shape and density. Green spaces exhibit poorer cooling effects when fragmented and
irregularly shaped. (3) The GEBI distributions in the study areas show alternating high- and low-value regions. The GEBI hotspots and cold
spots in Haikou City are concentrated in the north, whereas in Sanya City, hotspots are mainly located in the west and southeast, with a
smaller cold spot range. Overall, the quality of green spaces in both cities is relatively good, but an uneven distribution of green spaces
persists in some older residential areas and large commercial districts. This study identifies areas of vulnerability and strengths in green
environmental spaces, offering a paradigm for promoting green city development. It represents an advancement in the study of urban green
space environmental benefits, providing insights for urban ecological planning, construction, and fine-grained environmental management,
thereby facilitating sustainable urban development.

Key words: urban remote sensing, urban green space, surface temperature, environmental benefits, Geographical detector, machine
learning, GF-6 satellite
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