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Abstract

With the rapid development of big data and artificial intelligence, the issues of geographical systems
occupy a crucial position in earth science research. It encompasses not only natural geographical
phenomena such as the magnificent landscapes of mountains, rivers, lakes and seas and the dy-
namic changes of climate but also has a profound impact on human geographical elements such as
the distribution patterns of population, the conduction of economic activities and the inheritance
and development of culture. However, there are numerous problems. In this paper, by utilizing ge-
ographical big data and mathematical models, the random forest model and logistic regression are
employed to examine the impact of terrain on extreme weather. The random forest model depicts
the complex nonlinear relationships between different geographical factors and extreme weather.
The Analytic Hierarchy Process (AHP) is adopted to conduct reasoning and construction of the
model of the characteristics and structure of land use change. Through analyzing the spatio-tem-
poral evolution characteristics of precipitation and land use/land cover in China from 1990 to 2020,
the influence of terrain-climate interaction on the formation of extreme weather is explored, the
vulnerable areas of rainstorm disasters from 2025 to 2035 are predicted, and the characteristics
and structure of land use change in China are described.
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Figure 1. Spatial distribution map of annual average precipitation in spatial location
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Figure 2. Spatial coefficient of variation of precipitation
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Table 2. Pearson coefficients of latitude, longitude and precipitation
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Figure 3. Trend chart of annual total precipitation/monthly average precipitation
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Table 3. Definition of rainstorm model
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Table 4. Definition of heat wave model
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Table 5. Definition of cold wave model
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Figure 4. Decision tree structure diagram
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Figure 5. Feature importance score based on random forest
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Figure 6. Precipitation map from 2025 to 2035
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Table 6. Rainfall prediction
= 6. PEmE TN

A TR B Y
2025 0.999099
2026 0.987694
2027 1.010445
2028 1.014259
2029 1.010462
2030 0.999057
2031 1.021808
2032 1.025621
2033 1.021824
2034 1.010419
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I, BARECNFEE . 2026 SEFF/KEATRE FFEE 0.987694, WEA IR/ : 1M 2027 4EF1 2028 4F N 4 HilwE
K4 1.010445 F11.014259. 3 2031 A1 2032 4, FE/KE#— DI04 1.021808 1 1.025621, XKW 1%
B B K & 1 e A2 B AU AR R A IR BE IR 22 1) g, a8 P A

53.3. RO

AR SCASE FH 2 48 B YA A5 5L F Prophet B (8] 7 F1I 5 78 o) 2% R & o< dE A7 TN o 32 6 (R AR Y 38 5 Logit > 0.79
FIWT TR AR, HI T IRZEMSE)N 0.05, “FIZaXiRZE(MAE)N 0.07, 73 ZRAEMi% N 85%. Prophet £
RIf{) MSE 4 0.03, MAE 4 0.05, ¥J5HRZZRMSE)N 0.17. AHiE LRGSR, 2RI K 95%
B X 8] 98 B N40.05, FRMIAE R (AR HEZ A 0.03; Prophet 7 [ 80% M X 7] 1151 55 A 0.20, 95%7H

DOI: 10.12677/0jns.2025.132032 315 SR/ A=A


https://doi.org/10.12677/ojns.2025.132032

=

o

Pax
&

DX E)F- 350 55 A 0.30, S245 1 B4 45 B 1 95% A TRIIEL YA 7E 0.95 & 1.05 2 [a] o B[ Jo bR o 4
Bl 2 A IR RE SRS G, BdE R E s AR, DU AR T RN S R A L PRI, AR
WU AT i o . AR RRAE TARLAL B S EOR M, CASE B AL (K32 A0 RE 70 A0 T s 1
K BENLARMREEAT A, EIR 9 (5 WD A i, A 1) T 4R 5 38 RO RE A ) 31 R ¢ B A
ERAPATH ) FE . ARRAT LR R AL AR FE(SMOTE), B HLR KA A 35 45 DU hnAsi 7 14 g o
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5.4.1. AHP &8
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TR R, B EdEAE 4. BdEE 5 (5] (6 AEHELE 6 [7]-[11].

5.4.2. AR
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Table 7. Expert evaluation matrix
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T EAFEAEI R 8 Fiw.
Table 8. Rainfall prediction
= 8. PERFRETUN
HUEE 42 R BUA
FEbRHE L AN 0.1604
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5) IHEEA35)
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Figure 7. AHP score chart for four regions
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