Climate Change Research Letters S {RZS LI 5K, 2025, 14(6), 1329-1340 Hans )X
Published Online November 2025 in Hans. https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2025.146133

RRER K FF4L35 Ph SE P TR 8 X & BB in B 22 53 16
FHIE S 4T

XA E, RRA
(BN A R = O R e SR VPR Ut DY

Wk HEA: 20254104 12H; S HEE: 20254E11H12H; KA HEY: 2025411 H20H

R

AICET AR AL P GIAT B 5 % Bl B s BRS04 T M3 2 4% B3 i Pk K B F 22 9
R, BRUES RRmEKRE. FIREIR: RFGREKEREHEE, WKEER “BFgMHa” &
B, BHDRMENE. BKBEERI B &, R BB, mEER. FWHE” K
PR BmFKEGRERENENETE, 78%RETHEE(6~8H). L, &HERFEKERL
BHEA—B, RYIEKEMET EE K XE SR, ERREKREATEM. HP115H1ER
K R S5k KR AR . S RX RINHLZ T B E R BRI . BB ZE R REER
SPERHERT —ESER L.

X 5in
RIENG, ZHREZT, BRE, HE0MRHE

Analysis of Annual Rainfall and
Spatio-Temporal Distribution
Characteristics at Each Runway
End of Chengdu Tianfu Airport

Lieshuang Liu*, Junjie Xu

Meteorological Center, Southwest Regional Air Traffic Management Bureau of CAAC, Chengdu Sichuan

Received: October 12, 2025; accepted: November 12, 2025; published: November 20, 2025

R

SCEGIH: XRE, RRA. R R HLIT) I AR b 1 R % I S N S 0 A RFE 2 BT ). ARG HT TR R, 2025,
14(6): 1329-1340. DOI: 10.12677/ccrl.2025.146133


https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2025.146133
https://doi.org/10.12677/ccrl.2025.146133
https://www.hanspub.org/

XIZUFE, RRA

Abstract

Based on historical routine observations and automated weather data from each runway end at
Chengdu Tianfu Airport, this study analyzes the spatio-temporal distribution patterns, variation
trends, and extreme precipitation risks of rainfall at the airport and its runway ends. The results
show that Tianfu Airport experiences significant interannual rainfall variability, characterized by a
“peak-trough” pattern with abrupt transitions between drought and flood. Rainfall intensity exhib-
its a “polarization” trend, forming a new pattern of “decreasing total amount, increasing intensity,
and earlier seasonal occurrence.” Extreme precipitation events are highly concentrated seasonally,
with 78% occurring in summer (June~August). Spatially, the rainfall trends at all runway ends are
generally consistent, indicating significant regional coherence in precipitation events. However, the
risk of extreme precipitation cannot be ignored, with the highest variability and probability of ex-
treme rainfall observed at the Runway 11 end. The conclusions provide a reference for determining
key flood control periods during the flood season, ensuring runway operational safety, and devel-
oping early warning strategies for severe weather at Tianfu Airport.
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Figure 1. (a) Distribution of annual total precipitation and precipitation days at Tianfu Airport from 2021 to 2025; (b) Heat
map of monthly precipitation distribution at Tianfu Airport from 2021 to 2025
1. (a) REFHIH 2021 F~2025 FERBEKERPEKBEST; (b) RAFHIF 2021 F£~2025 FZRARKENHHRNE
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Figure 2. (a) Analysis of annual average daily precipitation efficiency at Tianfu Airport from 2021 to 2025; (b) Analysis of
monthly average daily precipitation efficiency at Tianfu Airport from 2021 to 2025

2. (a) RFFHI%H 2021 F~2025 FREKERFEFHBBEKKESH; (b) RKAFHLIH 2021 F~2025 FEKZE AT HE
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Figure 3. Distribution of days by daily precipitation intensity level at Tianfu Airport, 2021~2025
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Figure 4. Distribution of single-day and consecutive-day precipitation extremes at Tianfu Airport, 2021~2025

4. REFHIH 2021 F~2025 F 58 H K& BEKBRED

Kl 4 RN 2021 ~2025 FEREK BB AT PioE B Rk H B KIE A ILE 2021 45,
HPF%/KE 69.7mm, HILE 2021 47 A 16 H, L HAEI{E(48.8 mm)F 42.8%. i F2 1% HARE R /K& 129.3
mm, HILT 2021 7 H 14~16 H, HREFEFEKE HYEDEKER 17.2%. FBKFETEPER T E
5), Aty B K A 78% KAETEE Z2(6~8 H), Hoh 7 AME 60% (6/10 1K), HEL:ME K FHF R AETE 6~8 A,
AKFFE: 6 K(2024 4 7 H 13~18 H), 2025 FHILFFEAKTR/TFE, Moo FFK & F HIE 6 H(HEH 58.7mm
+ %2 76.6 mm).

MRIFHLIZ T4 6~10 AU E R AE FEK I H A A0 kA (] 6), bR B Ay H IR K AR AR PR30
A4, 50N 39%, HIER AN G 22%. Hb 6 A REHIE N, ARFRE RIFHLIZIZEETEN B OG
B 7 AREHIER TR, 8 HERHILT FA, HSkg BT\ 7 FEREFRIRE S —. 9

DOI: 10.12677/ccrl.2025.146133 1334 SARAZ AT SRR


https://doi.org/10.12677/ccrl.2025.146133

XZAR, IRRA

H 32 e 6 AN T SR PR S rp M BL TR ARG . 10 ABERZ 1R, W ZFEH W s K
B KEEA T BRI R BB R Z B 10 A Bf), ARERETHRZES R, &1 U
B3, U HLIZTYIR A BN E s BEE 256 6 A M), 7 A M EI\A B4, 9 A R HE 10
A LRI 7).

BEREKREES

fee7k & (mm)

ERRKREES

140 = gEm’é&&nm
120
100

80

k& (mm)

60

40

20

Figure 5. Trends in single-day and consecutive-day precipitation extremes at Tianfu Airport, 2021~2025
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Figure 6. Distribution of extreme single-day precipitation dates during the flood season at Tianfu Airport, 2021~2025
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Figure 7. Key flood-prevention periods by month at Tianfu Airport
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Figure 8. Runway layout of Tianfu Airport
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Table 1. Daily precipitation (mm) at each runway threshold for days with >25 mm at Tianfu Airport, 2021~2025

% 45 m. HlmH

= 1. REFH3% 2021 £ Z 2025 F HEKE>25 mm & Higus H K 2 (mm)

HEFE-H-H) OB 01 138 I 02 i 11 138 o 29 138 o 20 I8 I 19
2021-07-15 57.8 59.4 82.5 543 74.9 59.3
2021-07-16 61.2 69.8 56.3 65.5 75.9 57
2021-08-17 0.2 59.4 56.2 573 56.2 52
2021-08-25 27.6 272 31.4 28.9 303 28
2021-09-04 40.2 25 25.9 15 29.6 45.1
2022-05-14 38 28.4 31.1 26.4 28.4 40.9
2022-07-27 14 31 32.8 14 38.4 17.5
2023-04-18 332 30.1 31 28.1 37 26.1
2023-07-13 30.1 29.5 29.6 26.2 27.1 28.6
2023-07-27 41.8 39.2 31.9 39.6 33.1 443
2023-08-03 50.6 48.2 18.9 36.2 48.7 51.1
2023-09-11 442 51.3 442 413 42.6 39.7
2024-07-09 34 345 25.8 21.5 20.7 242
2024-07-18 29.5 32.8 47.9 23.9 415 352
2024-07-20 18.4 30.1 27.5 28.7 31.2 18.6
2024-09-29 27.5 30.7 25 22.5 24.1 23.5
2025-06-17 314 26.5 39 51.7 29.8 30.4
2025-06-18 54.8 50.1 56.8 47.6 52 63.8
2025-06-24 63.3 58.8 69.7 65 67.6 63.2
2025-06-29 374 32.9 34.7 30.3 37.6 39.6
2025-07-11 324 28.9 22.6 17.2 15.1 31.1
2025-07-23 28.6 28.7 18.9 12 20.7 12.6
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Figure 9. Statistical analysis of precipitation at each runway threshold of Tianfu Airport ((a) Boxplot of precipitation distribu-
tion; (b) Time-series plot of precipitation; (¢) Cumulative distribution function of precipitation; (d) Mean precipitation; (e)
Precipitation correlation; (f) Histogram of precipitation distribution)
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Table 2. Statistical indicators of precipitation at each runway threshold
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PR ¥J{E (mm) PREZ W 95% 5L A8 (mm)
01 354 16.8 +0.55 61.2 63.3
02 37.6 142 +0.48 59.4 69.8
11 38.9 18.7 +0.92 69.7 82.5
19 38.2 13.9 +0.46 59.3 63.8
20 383 15.6 +0.50 67.6 75.9
29 32.0 15.0 +0.70 543 65.5
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