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Fig.1 Elevation map of Chongqing Municipality
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Tab.1 Data introduction

Bl 25 273 [A] 43 Bt 56 B840 SFe 9 k)
2020 4F Iy s N H EH 100 m https://www. worldpop. org/
2030 4F Aok A D F g 1 000 m https://doi. org/10. 6084/m9. figshare. c. 4605713. v1
2000—2020 4 4 Hb F FH 4> 2 504 30 m https://cds. climate. copernicus. eu/
2020 4E A\ GDP %4 1 000 m http://www. resdc. cn/DOI
2020 4F DEM %% 30 m http://www. gscloud. cn
2020 40 — {1 AE 9 48 B (NDVD £ 4 1 000 m https://modis. gsfc. nasa. gov/
2020 4F NPP-VIIRS & [6] X7 Yt % 2 500 m https://www. resdc. cn/DOI/
2020 4 FE K Bp 1000 m https://doi. org/10. 5281/zenodo. 3185722
2020 4F A I Km0 1 000 m https://doi. org/10. 11888/Meteoro. tpdc. 270961
2000—2030 4F o 3 SR Hde Y 0.1° https://cstr. en/31253. 11. sciencedb. 07718
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Tab.2 Cost matrix for each development scenario

bk KR A G 2 Rk A S ATHESE AR
b A FH 2

rn mw v v v v I o om NV Vv V¥ M I I oI N v VM M
I ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Il $r 11 o0 o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Il r 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
I\ r 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
\ o o o 1 1 oo 1 1 1 1 1 1 1 1 o 1 1 1 1 1 o0
i ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
i o o o o o o0 1 o o o0 O O o0 1 1 o 0o 0 0 0 1
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Tab.3 Land use transfer matrix under inertial development priority scenarios
2020 4 20202030 4F + Mo FIl i e B 1R oo A2
- i ) 2 iy P WA 4y K8 Wb AR it
Ak 3023 818.00 362 417. 80 1714.23 2 158.41 7373.97 76. 34 72 546.02 3470 104.77
s 323 277.00 4 133 799.00 9 915.07 996. 87 116. 23 0. 00 2 172.56 4 470 276.73
HEAR 6 810. 90 15 491. 45 3 833.27 94. 49 0.00 0.00 2. 88 26 232.99
O 2173.49 1 254. 65 103.32 2 375.71 30.99 8. 86 833.97 6 780. 99
7K 38 5 503.23 159. 00 0. 00 4.16 102 689. 60 0.98 1 075. 06 109 432.03
23 0. 00 0.00 0. 00 0.00 6.56 85. 31 13.13 105. 00
5 b 387. 84 0. 00 0. 00 0. 00 4 114.78 0.00 162 812.40 167 315.02
Bt 3361 970.46 4513 121.90 15 565.89 5629.64 114 332.13 171.49 239 456.02 8 250 247.53
R4 EFRRAEBES T LA ARBER
Tab.4 Land use transfer matrix under economic development priority scenarios
2020 4 2020—2030 45 - F| HI 5% 78 15 T > %4
S AMES S it M WA R KR Wi &t
Ak 3 004 448. 54 360 096. 22 1703.25 2 144.58 7326.74 75. 85 94 309.82 3470 105. 00
M 387 932.43 4 068 666. 80 9 758. 85 981. 16 114. 40 0. 00 2 824.32 4470 277.96
AR 6 810.68 15 490. 94 3 833. 14 94. 49 0.00 0.00 3.75 26 233.00
O 2 082.05 1 201. 86 98.98 2 275.76 29.69 8. 48 1084.17 6 780. 00
K 38, 5503.23 159. 00 0. 00 4.16 102 689.70 0.98 1 075. 06 109 432.13
B HhL 0. 00 0.00 0. 00 0.00 6.56 85. 31 13.13 105. 00
B 387. 84 0. 00 0. 00 0. 00 4114.78 0.00 162 812.00 167 315. 62
Bt 3407 164.77 4 445 614.82 15 394.22 5500.15 114 282.87 171.62 262 123.25 8 250 248.70
x5 AHERRAEBEETIHAREBER
Tab.5 Land use transfer matrix under sustainable development priority scenarios
2020 4 20202030 4+ Hu Bl FiT e B 45 o 1 4L
o S T B it S HEA s 7K 38, Wi RN Bt
Bl Ho 3 056 101. 00 366 287.00 1732.53 2 181.45 7 452. 69 77.16 36 273.01 3470 104. 84
M 226 293.90 4 235 139.00 6 940. 55 697. 81 119. 08 0. 00 1 086.28 4470 276.62
AR 6 811.28 15 492. 30 3 833.48 94. 49 0. 00 0. 00 1. 44 26 232.99
i 2 325.89 1 342.62 110.57 2 542.29 33.17 9.48 416. 99 6 781.01
K3 5503.23 159. 00 0. 00 4.16 102 689. 60 0.98 1 075. 06 109 432. 02
B HhL 0. 00 0.00 0. 00 0.00 6.56 85. 31 13.13 105. 00
5 b 387. 84 0.00 0. 00 0.00 4 114.78 0.00 162 812.40 167 315. 00
Bt 3297 423.14 4618 419.92 12 617.13 5520.20 114 415.88 174.00 201 678.31 8 250 247.51
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Fig. 2 Distribution of high temperature disaster hazard
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Fig.3 Land use exposure
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Fig. 4 The proportion of land use exposure to total area



90 ERWEAFEZEREARZEM  https://cqnuj. cqnu. edu. cn % 42 %
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Fig. 5 Distribution of future population exposure
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Tab. 6 Area percentage of comprehensive exposure zones at different levels under various scenarios
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Resources, Environment and Ecology in Three Gorges Area

Analysis of Exposure to Heat Hazards in Chongqing Municipality under

Future Land Use Change Scenarios

ZHANG Jing, MU Fengyun, CHU Changquan
(Smart City College, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: The high-temperature exposure of Chongqing Municipality under warming scenarios such as SSP2-4. 5 and SSP5-8. 5, and
different land-use development scenarios such as inertial development priority, economic development priority, and sustainable
development priority, provides decision-making support for local urban planning and disaster risk management. Based on the land
use data of Chongqing Municipality in 2020, the PLUS model was applied to predict the land use status of Chongqing Municipality in
2030, and a comprehensive exposure model was constructed by combining the future population of Chongqing Municipality and the
daily maximum temperature data. The results show that: 1) Under the SSP2-4. 5 scenario. the southern parts of the main urban
area of Chongqing and the urban agglomeration in the Three Gorges Reservoir area in northeast Chongqing show higher high-
temperature disaster risk in 2030; whereas the areas with different degrees of high-temperature hazard under the SSP5-8. 5 scenario
show a banded distribution from west to east, with the corresponding high-temperature hazard index decreasing and then increasing.,
with the distribution of the areas of high-temperature hazard similar to that under the SSP2-4. 5 scenario, and the distribution of the
areas of high-temperature hazard under the SSP2-4. 5 scenario is similar to that under the SSP2-4. 5 scenario, and the distribution of
the areas of high-temperature hazard is similar to that under the SSP2-4. 5 scenario. 2) Under both warming scenarios, the exposure
indices for arable land and forested areas in Chongqing by 2030 surpass those for shrublands, grasslands, aquatic zones, barren
lands, and urbanized areas. 3) The spatial distribution of population exposure in Chongqing by 2030 demonstrates consistency across
both warming scenarios. 4) Regions with heightened comprehensive exposure in Chongqing by 2030 are predominantly concentrated
in densely populated, economically advanced areas, as well as regions predominantly covered by forested land. These insights
provide valuable references for formulating strategic land use plans for Chongqing’s future urban expansion and devising sustainable
protective measures in regions prone to high-temperature disasters.

Keywords: land use change; heat hazards; exposure level; scenario modeling; Chongqing Muncipality
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