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Abstract

This paper utilizes the daily, monthly and annual precipitation data of the National Meteorological
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Observatory in Wanshan District from 1978 to 2023 (45 years) and the regional automatic meteoro-
logical stations in 8 townships (streets) of Wanshan District from 2013 to 2023 (11 years) to conducta
statistical analysis on the spatio-temporal characteristics of rainstorms in the townships of Wanshan
District. The analysis results show that in the past 11 years, Wanshan Town in the central part of
Wanshan District, Xieqiao Street and Chadian Street in the north, and Yutang Township and Daping
Township in the west had relatively more annual precipitation, while Aozhai Township in the east,
Xiaxi Township, Huangdao Township and Gaolouping Township in the south had relatively less annual
precipitation. Wanshan Town had the highest annual average precipitation, and Gaolouping Township
had the lowest. In the past 11 years, rainstorms occurred more frequently in the southern, western and
northern parts of Wanshan District. Among them, Yutang Township and Wanshan Town had the most
occurrences with 41 times, while Aozhai Township in the east had the least with 18 times. The number
of rainstorm days in Wanshan District from April to September accounted for 94.7% of the whole year,
among which the number of rainstorm days in the post-flood season from July to September accounted
for 50.6% of the whole year, and the number of rainstorm days in the pre-flood season from April to
June accounted for 44.1% of the whole year. The number of days with heavy rainstorms in Wanshan
District was the highest in July. Xieqiao Street had the most occurrences among the townships, while
Gaolouping Township and Huangdao Township had the least. The extreme precipitation in Wanshan
District was all at the level of heavy rainstorms or above. The largest ones were 289.1 mm in Yutang
Township and 257.1 mm in Aozhai Township, which were at the level of extraordinary rainstorms.
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Table 1. Annual average precipitation of each township (street) in Wanshan District

= 1. AR & ZHEEE)F TRk ER

Z (1) LESF 1 P K & (mm) AR &7 E(%) JE I & E(%)

TR 12114 39.7 334

HIH 1158.8 39.4 36

8 1145.9 40.4 30.9

& 1233 419 322

o 3 1316 40.3 33.7

K 1309.4 423 28.4

kv 1362.3 41.6 32.1

P 1388.9 40.9 29.2
“EHME 1265.7 40.8 32

4.2. RMZBE ST THHE

it 11a J51LIX 5% 2 B (I8 B W IR EL, FIFH ArcGIS FAT2 i) H B R 25 (8] 43 A RRAE (] 1)o 45
REIR, U 1la X REWERG S 763 A A0 H IR £ . m a3 B BLE 77 (LR 3508 £ 7,
P R E BB faYE 2 . KPS 5, mdtE RS uiiignG, KhaiEs . s e
W41, A lam%: Rl FE2 . HUEES BRI SR, Kb/ AREEZ I 18 k. Giil 45a 5
L DX S G 2 WY IR B 2), B2 N 6 H 49 IR, IR RIIKELN) 30.6%, Hoh 7 AAIS
H, 2 di b 20%10 16.3%, &/ 12 H~2 H, REILEW.

Giit 11a J51LIX % 2 8(HiE) H B 2), X BN EZHINFE3 H~10 H, 11 H~2 H

DOI: 10.12677/ccrl.2024.136177 1658 SR TR


https://doi.org/10.12677/ccrl.2024.136177

A 5

X VG BA HIE B RS 4 A~9 AN S 2F0 94.7%, Hh 7 A~9 A HIHEWN HE05
SR 50.6%, 4 H~6 H RIS HE0E SR 44.1%. 2 H 88 BB A6 208 E5040, 6 AR
WA, (AR 24.5%, 7 AIRZ, HAEM 21.1%. it 11a H KEWHIHEGE 3), 7 H 14 KoK
%, HAEM 31.1%, 6 H 10 IRk, HAER 22.2%; 11a KZEW HEE L NEFEE 9 &k, &b N5
ML RMEIES 3. &ESHAY, 10 H~2 AR 4 A% 28 E) YA BP0 KRW

3l X201 34 % 20234 5 N LA 750 22404
e

27.7°N+ o>

27.65°N |

1
27.6°N
27.55°N|

27.5°N
27.45°N-{

27.4°N—+

T T T T T T T T T T T
108.85°E 108.95°E 109.05°E 109.15°E 109.25°E 109.35°€

Figure 1. Spatiotemporal distribution of heavy rain in Wanshan District from 2013 to 2023
B 1. ALLX 2013~2023 £ RMEFEHHE

35.00%
30.60%
30.00%

25.00%
20.%

20.00%
16.30%
4 15%
15.00%
10.00% 8.80%
5.00% 3.10% .
0 130% o 2.50%2.50%
0.00%0.00% i iy
0.00% =
1A 28 38 48 5A 68 78 8A 94 108 117 12A

A

Figure 2. Percentage of days with heavy rain > 50.0 mm in Wanshan District from January to December
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Table 2. Statistics of days with heavy rains > 50.0 mm in towns and villages (sub-districts) in Wanshan District
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EREEE 2013~2023 0 1 1 0 2 8 9 8 4 3 1 0 37
HiE 2013~2023 0 0 1 0 5 11 8 11 5 1 0 0 42
Hgg  2013~2023 0 0 0 1 2 6 4 4 1 0 0 23
& 2013~2023 0 0 1 2 8 8 5 4 0 0 0 35
i 2013~2023 0 0 0 3 7 13 11 5 5 2 1 0 47
KEE - 2013~2023 0 0 0 2 13 11 7 5 9 1 0 0 48
W 2013~2023 0 0 0 2 5 14 9 9 7 1 0 0 47
Z5HE 2013~2023 0 0 0 2 9 10 10 5 5 2 0 0 43
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Table 3. Statistics of days with heavy rains > 100.0 mm in towns and villages (sub-districts) in Wanshan District
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28 ity 1H O 2H 3H 4H 5SH 6H 7H 8H 9H 10H 11H 12H 4&it
ST 2013~2023
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BFE 2013~2023
& 2013~2023
i 2013~2023
KEE 2013~2023
W 2013~2023
ZE - 2013~2023

SO O O O O O o O
SO O O O O O o O
SO O O O O O = O
SO O O O O O o O
S = W = O = O O
N AN = O O O =
NN = NN W = =
S = T S UV Qe
_— = = = OO O
SO O O O O O o O
SO O O O O O o O
SO O O O O O o O
AN O 0 N W U L W

4.3. &2 A HEIE) R in RFHFE

MRAEAE 4 TR, 5 XA S B /K 389 DR K A DA B 403, e KMt 2 289.1 mm AIHIE 2 257.1
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Table 4. Extreme precipitation conditions in towns and villages (streets) in Wanshan District
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