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Study on the impact of land use change on urban land surface thermal environment
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Abstract: In recent years, the acceleration of urbanization has led to the change of the nature of
urban underlying surface and the increase of man-made heat sources, leading to the continuous
deterioration of urban agglomeration thermal environment. In order to explore the relationship
between land use change in urban agglomeration and urban surface thermal environment, based
on MODIS surface temperature products and land use data, this paper analyzes the temporal and
spatial characteristics of land use/cover and surface thermal environment in the Beijing-Tianjin-
Hebei urban agglomeration, and analyzes the thermal contribution of different land use/cover
types and the correlation between different land use and surface temperature. The above analysis
is used to quantitatively characterize the thermal environmental effects caused by land use chan-
ges. The main research results are as follows. (D The construction land of the Beijing-Tianjin- Hebei
urban agglomeration increased significantly from 2000 to 2015, and the urbanization process was
of significance. @ From 2000 to 2015, the temperature of the Beijing-Tianjin-Hebei urban ag-
glomeration was low in the northwest and high in the southeast; with the ultra-high temperature
zone as the center, the temperature decreases in all directions, the areas with similar tempera-
tures showed a concentrated state, the temperature changed with time, and the fragmentation of
the partitions is reduced. @Land use changes have a significant impact on the surface thermal en-
vironment. Construction land and cultivated land have a significant positive correlation with sur-

face temperature, and green land has a significant negative correlation with surface temperature.
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Tab.1 Land use/cover type area and proportion of Beijing-Tianjin-Hebei urban agglomeration from 2000 to 2015
2000 4F 2005 4 2010 4F 2015 4F
+Hu R/
BB AL MR wme " e T s Yy
(10°km?) (10°km?*) 10°km*) (10°km?*)

e 70. 31 32.52 71. 14 32.91 71. 60 33.12 70. 79 32.74
i 18. 84 8.72 19.74 9.13 19. 96 9.23 19.03 8. 80
i H 6.92 3.20 6.73 3.11 6.27 2.91 6.11 2.83
Bt 101. 63 47.01 98. 47 45. 55 96.01 44,41 93.55 43,27

HE 17. 86 8. 26 19.53 9.03 21.65 10. 01 26. 05 12.05
HoAth 0.63 0.29 0.58 0.27 0. 70 0.32 0. 66 0.31
Bt 216.19 100 216.19 100 216.19 100 216.19 100
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Tab. 2 Data number and time corresponding table

H 1 2 3 4 5 6 7 8 9 10 11 12
001 033 089 121 153 185 241 273 305 337
065 217
. 009 041 097 129 161 193 249 281 313 345
B 5 073 225
017 049 105 137 169 201 257 289 321 353
081 233
025 057 113 145 177 209 265 297 329 361

* 3 MRS bR v

Tab. 3 Standard for classification of surface temperature
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Fig. 2 Spatial distribution map of land use/cover in Beijing-Tianjin-Hebei urban agglomeration from 2000 to 2015
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Tab.4 Land use/cover transfer matrix of Beijing-Tianjin-Hebei urban agglomeration from 2000 to 2015

T HL R/ 2000—2015 4 Bt /km®
R b S B birgs ik B I HAh T
PR b 170.59 38.73 876.63 419.42 7.50 1512.87
T 516.92 52.65 622. 44 468,17 10. 41 1670.59
2 50. 50 122.03 336. 41 425. 48 59. 21 993. 63
1 1 334.24 1 465.32 452.99 6 863. 64 30. 98 10 147.17
#i% i 78. 94 70. 83 31.99 264. 07 2.89 448.72
HoAth 8.89 25.05 25. 85 17.77 43.27 120. 83
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Fig. 3 Bar chart of area occupied by land
use/cover type in each city in 2000
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Fig. 4 Temperature grade distribution map of Beijing-Tianjin-Hebei urban agglomeration from 2000 to 2015
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temperature zones of Beijing-Tianjin-Hebei urban

agglomeration from 2000 to 2015
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Tab.5 Contribution of land use types to thermal effect in Beijing-Tianjin-Hebei urban agglomeration in 2000 and 2005

T H A/ 2000 4 2005 4F

TR R/ % IR/ C B TTEREE/C WAL/ Y IR/ C HEON S/ C
R 32.52 —1.92 —0.624 32.91 —2.41 —0.793
L) 8.72 —0.65 —0.057 9.13 —0.98 —0.089
T 3. 20 —0. 86 —0.028 3.11 —0.83 —0.026
B 47.01 1.20 0. 564 45. 55 1.54 0.701

HL5 F Hh 8.26 1.61 0.133 9.03 2. 14 0.193
Hofte 0.29 —0.86 —0.002 0. 27 —1.83 —0.005

F 6 2010 4FEAI 2015 45 U EE B I THORE A 1 H R A 2K Y i BN DT IR
Tab. 6 Contribution of land use types to thermal effect in Beijing-Tianjin-Hebei urban agglomeration in 2010 and 2015

+ Hu R/ 2010 4 2015 4F

A R/ % BT/ °C BBV TR /C WL/ Y R/ C BN BTk C
Pk Hh 33.12 —2.62 —0. 868 32. 74 —2.87 —0.940
B 9.23 —0.87 —0.080 8. 80 —1. 44 —0.127
2 Hh 2.91 —0.69 —0.020 2.83 —0.03 —0.001
B b 44, 41 1.66 0.737 43.27 1.76 0.762

B 10.01 2.12 0.212 12.05 2.55 0.307
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Beijing-Tianjin-Hebei urban agglomeration from 2000 to 2015
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