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Abstract

This study is based on the daily data inversion of surface temperature products from Moderate Res-
olution Imaging Spectroradiometer (MODIS), and uses the GEE platform to process the surface tem-
perature data through unit transformation and monthly mean calculation. The density segmenta-
tion method is used to divide the surface temperature into heat island intensity categories. At the
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seasonal scale, statistical analysis is conducted on the surface temperature to analyze the spatial
distribution characteristics and evolution laws of heat island intensity in the study area. Combined
with land use data, Haikou City is divided into three typical areas: built-up area, suburban area, and
outer suburban area. The regional differences in heat island intensity are analyzed, and the impact
of underlying surface factors on the heat island effect is explored using relevant analysis methods.
The research results show that: (1) The urban heat island effect in Haikou gradually increases from
February to August, gradually decreases from September to January, reaches its strongest point in
August, and reaches its lowest point in January and December, but is not significant in the urban
heat island center during winter; (2) The temperature in the urban area of Haikou is higher than
that in the suburban and outer suburban areas, but the difference is not significant (the monthly
average temperature difference between the built-up area and the suburban area is 0.76°C, and the
monthly average temperature difference between the built-up area and the outer suburban area is
0.22°C). The center of the heat island appears in the urban area; (3) The vegetation coverage and
water index in Haikou City are positively correlated with the heat island effect.
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Figure 1. Distribution of study area and land use status map in 2022
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Table 1. Heat island intensity classification
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Table 2. The average intensity of each heat island grade in Haikou City in each month (°C)
2 BOMERMRAREFREEIE(C)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

ki 18.28 1852 \\ 16.11 \\ \ 1893 1583 19.50
26.18

iE 2315 2584 2635 2495 2474 2646 26.70 2548 2505 2397
hElR 2842 2782 2922 3048 3012 3118 31.07 31.01 3122 2873 27.70 27.39
A \\\ 3459 3479 3522 3460 3575 3511 \\\
max 2899 31.21 3386 3627 3757 3835 39.15 4285 37.44 3279 3239 2756
min 1263 16.60 23.09 2495 917 2526 2618 2505 2757 1659 755 18.83
mean 2310 26.68 29.00 3053 2885 3206 31.17 3212 3149 27.00 2581 24.00
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Figure 2. Grade distribution of urban heat island effect in Haikou City from December 2021 to November 2022
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Figure 3. Variation of monthly average temperature in Haikou City
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Figure 4. The temperature contrast map of Haikou City
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Figure 5. Monthly average temperature changes in Haikou City
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Figure 6. Variation of temperature difference between built-up area and near and
far suburbs (a: built-up area and near suburbs, b: built-up area and far suburbs)
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Table 3. Average temperature and temperature difference table of each region

# 3 BEXEHRRBEEERR

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

X 2299 2654 2877 3097 30.03 3202 3183 3453 3340 2724 2410 2437
JERBIX 2291 2656 2854 3035 2795 3138 3047 3206 3091 27.05 2554 23.90
AR X 2342 2693 29.77 3054 29.61 3308 3181 3087 3127 2650 2651 23.84
#mzESs 042 -039 -101 042 042 106 0.03 3.66 213 074 241 054
@irZzEs 008  -002 023 061 208 064 136 247 249 019 -144 048
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Figure 7. The relationship between NDVI and temperature in typical regions and
Haikou City (a: built-up area, b: near suburbs, c: far suburbs, d: Haikou City)
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Table 4. NDVI numerical table of each typical area
4. BHARIXIE NDVI HER

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec

X NDVI 0.05 0.07 0.14 0.22 0.12 0.30 0.26 0.23 0.24 0.17 0.09 0.09
HEAFIX NDVI 011 010 022 035 021 048 040 038 037 022 016 0.5
AR X NDVI 0.13 0.08 0.20 0.32 0.21 0.47 0.42 0.39 0.39 0.20 0.16 0.14
4:[X NDVI 010 008 018 029 018 042 036 033 033 020 014 013

3.3.2. NDWI #4823 K7 9 #0i

—— KX eI TRL X

<o
)
(e}

<
)
[0y

NDWIEE
5

. /,
0.15 r/
0.10

2 3 4 5 6 7 8 9 10

Figure 8. NDW!I contrast map of each region

& 8. &[X1s NDWI XFEL &

12

DOI: 10.12677/0jns.2025.131007 72

SRS


https://doi.org/10.12677/ojns.2025.131007

LZhR i

IS A I K AR BOEAT XS L, AT TS B X NDWI /D, T S8 DXATIZE R IX G T8 AR 22
S, WK 8, JARIX SIS X I ZEE A IMEA 0.1, AR X SIS X K Z2 E K 29 0.09, FT48 X NDWI
R £ A X NDWI By 0.28, #/y 0.133; JE4B1X NDWI ity 0.296, /Ay 0.14; SEABIX
NDWI #z i 4 0.294, #/y 0.136. ALK i AE A 2R 51 1 s NDWIEEAT BUsl B e, RTR
A HLNDWI 5t LR IR B 5 — R D IEAH GG R, LI 90 (EAEIEH UL T NDWI REXT i AT $il 1
Hi.

0.350
0300 1 o
$0.250 y =0.0088x - 0.0384 ol
20200 - I P .
Z0.150 ' o
0.100 . ;
20 25 30 35
TP iR EE/°C

Figure 9. The relationship between NDWI and land surface temperature in the study area
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Figure 10. Comparison of surface temperature and NDVI in each region (a: built-up
area, b: suburban area, c: outer suburban area, d: Haikou City)
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