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Abstract

Based on the daily precipitation data of the automatic observation station of Tongren Airport from
2010 to 2025, the precipitation characteristics were analyzed by linear regression, Morlet wavelet
analysis and Mann-Kendall mutation test. The results showed that the precipitation in Tongren Air-
port was abundant and fluctuated. The decreasing trend of annual precipitation was not obvious,
and the precipitation in winter increased significantly at a rate of 61 mm/10 a. The annual distribution
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of precipitation was unimodal, with the peak in June, followed by May, mainly in spring and summer
(accounting for 70%). The number of precipitation days showed a double-peak distribution during
the year, with the most in March-May and the second in June. The monthly distribution of rainstorm
amount and rainstorm days showed a single peak distribution, which appeared from April to Octo-
ber, with the peak in July, followed by June, mainly concentrated in summer, and the annual average
contribution rates were 23% and 2.3%, respectively. The impact of rainstorm on annual precipita-
tion is very significant. The mutation test showed that the winter precipitation increased abruptly
in 2015, the autumn precipitation decreased abruptly in 2016, and the rainstorm decreased ab-
ruptly in 2018. There are two kinds of periodic oscillations with 4~6 a and 2~3 a time scales in pre-
cipitation, and the main period is 4.5 a.
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Figure 1. Interannual variation of precipitation and precipitation days in Tongren Airport
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Figure 2. Percentage of annual precipitation anomaly at Tongren Airport
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Figure 3. Analysis chart of abrupt change of annual precipitation in Tongren Airport
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Figure 5. Seasonal variation of precipitation and precipitation days in Tongren Airport
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Figure 7. Annual variation of precipitation and precipitation days at Tongren Airport
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Figure 8. The isoline of real part of wavelet coefficient of precipitation in Tongren Airport
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Figure 10. Interannual variation of rainstorm and contribution rate at Tongren Airport
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Figure 11. Interannual variation of rainstorm days and contribution rate at Tongren Airport

11 A=A R B RS TR NFEREN

DOI: 10.12677/ccrl.2026.156131

1252

UEAALHT TR R


https://doi.org/10.12677/ccrl.2026.156131

Wi, Mg

K 10 AAAZ I 2010~2025 4F 3R & 5 2 W oTER A 1Rt & B, 258K 1 iTRUE H, SN
FRWESFERKE. BWITIRENERR RS BAEEAR -, FPYRWNELE 321.1 mm, FEW
RRAME N 930.2 mm, HBUZE 2014 4E, H/MERN 57.8 mm, HBLEE 2019 4E. H1HLI% R W 557
BNy 23%, BOKTTERERIEE] T 47%, HILAE 2014 4, H/NTTlREAN 4%, HILAE 2019 4, @i wf4E 2
Y B AR R DTHR R AT AR A A B, P 00 R R, (HAERERIEIT 0.05 1 BRI .

w11 R, SN RGN, R HEE RROR, RN H BRI ST RS AR 2T
Fekadh, HEARRREE 0.05 M EE L. FPHRNHECN 4d, 2014 FHIREZ, H9d, 2017 FFik
Z, N8d, 2019 FEHIME D, K 1de HNIAFEKH B BN TTIRE R 2.3%, BKTTHREN
4.7%, HILTE 2014 4, H/NTTHREN 0.5%, HILLE 2019 £, ZEGHTRE, BN FKRIE M+
E, BNHEZ . BWAERKER, FRKETRME: k2, ZNEHCD. FRSENITG,
EREK BT D .

5.2. RANFETHHE

wiE 12 For, SN RN HRER. B, KCF, LAFRARIRN. BRWESHWHEETH
e HZE > HF > KFE > £F, 5BKENENRHE—%. ERHINENESBENWHERZ,
PR EN 229.2 mm (4 71.4%), FFHIERN HECH 2.8 d (4 66.7%): HIFEIRZ, FPHRWNEN
53.7 mm (15 16.7%), PN HEN 0.9 d (4 21.4%); KERENEN 382 mm, HH 11.9%, FFH
FEWHAEH0.5d, A 11.9%.

250 T T T 4 T T T 3.0

FHENR/m | |
—— THRMAR/E | s

200 +

I
]

150 S

100 +

PR/

50 - :
- 0.5

0 T ' , . Y . ; 0.0
#% e e 27
Figure 12. Seasonal variation of rainstorm and rainstorm days at Tongren Airport
E 12. R-HIARE. REERNEDEN
53. REAZEKL

Wk 13 Frw, PRI 4~10 L 11 A~ 3 AR50 MR N R TSR, a5
M 459 mm, “PHHRMHE0.6d, FIERNE. FW A T ESY 2 R0EE M. WEE 3

DOI: 10.12677/ccrl.2026.156131 1253 SRS SRR


https://doi.org/10.12677/ccrl.2026.156131

Potts, R4

E7 H, ATP¥EWNEN 90.6 mm (/5 28.2%), FHHENHE 1.1 d; 6 Hikz, HTFHENERN 88.1
mm (15 27.4%), “FHHBEREHE 1d: 4 A HPFRRERD, (C834mm (5 1.1%), 4 H. 10 A-F
YA #WHEE D, L 0.1d. FTLAEH, SN PR NN 2R F PR H e,
WA Z, RN ERER: BN RER D, THRNERED, FHENRE 2.

100 LN L L FRLAN BN NN NN AL LN RN B BN B 1.2
" B P RERE/m | [
—— FHARMAR/E |
80 -
§ - 0.8 K
llﬁl- 60 ﬁ
B -0 6@
e i
& 401 C
a 0.4 5
20 -
0.2

Hin

Figure 13. Annual variation of rainstorm and rainstorm days at Tongren Airport
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Figure 14. Interannual variation of daily maximum precipitation at Tongren Airport
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Figure 15. M-K test of rainstorm in Tongren Airport
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