55 40 55 5 1) K AR Vol.40 No.5
2026 4= 10 A Journal of Soil and Water Conservation Oct., 2026

DOT:10.13870/j.cnki.stbexb.2026.05.034 CSTR:32310.14.stbexb.2026.05.034
KU, SR, S0l S B o X M A A R i B L 5 R AR A 56 2R [T ] K A 3244, 2026, 40(5) : 80-94.
Liu Junfeng, Wu Lihua, Wu Kunde, et al. Characteristics of extreme climate change in karst region of Southeastern Yunnan and their relationship

with atmospheric circulation[ J]. Journal of Soil and Water Conservation, 2026,40(5) : 80-94.

HEEERERRRETUHERESXKSIHRHUXR

XA, ZAE, RIWfE, % 2, ;& F, 2 44
(VY A ARl K2 K AR FE2E B, R 650224)

 E. [BM] SEFICEA A S X R AR e KRN . [AR] R THEHAESHEX NN 16
AR 15 1969—2018 4F Y H H5 i AT L B A0 00 R A K B, 98 BB 12 A Wl o A4 8 8, R P 4 i 4 1) Ay
11" \Mann-Kendall & 45 £; 5 . Morlet & /N 43 BT | S #E 2 AL TR 46 B Pearson A 2C 43 M A1 /N i1 38 SL/INE
7 e 1) 595 43 BT 2 DX W o A A 1 B I s AR ARARIE R S KARA WA FZ MWK R, [£R] 11969—
2018 4 TH 7R T 4 1 X AR SE 2 /0 2 1 T 3, AT K I B AR A o A TR R A A TR A e 4
BOSE N RS, R B 3 I K HE B R B R A, [ K 3 (SDID S 218 b Th a3, M dims < TRL R 8 7K 38 2K
T 43 525 ST AR T AE 20 120 80 4R AR 2 21 1242 41, W it ST A8 BOAEAE 1~5 A AN, A F 5~25 as il B K
FoBAEAE 3~5 A A T 4~31 ao 2) 45 diig 0 I8 i 5C7E I 90 DX PG g ¥ L 0 O 1) 8, 0 i A< ¥4 i
A HE(TNIOp) ¥ 5 H A CTX10p) E PG B T B S S W I, 75 7R H A (FDO)AE AL &R N B 5 BH i, A o
Rt /K BOCFE F 9% IX T 8 T B B S B o 3D AR Ui I 5 VL R Rl o T DX i A AR AR AE 2 W IR
T A, K v 2 AR BRAE 5 CAMOD X 7R T8 28 1 X ity S48 4 805 T i K, AMLO 5 3L R A 2 8 X A Oy
AR I i R TR AR 57 1 B A, A IR BRI AR A, TR 43 B K e B AR 9 B A 06 R L AMO X AfF 5
IR A 50 A0 VG R B AR o B K i . (458 ] WOAR B 5 U X2 I T Ak R 4, X bl o A 1 A 1 32 R
U0 0 AR S TR] 2R 30 DR % YL 4R T 2 T DX AW o A 1) 5 T A 7 25 S b

SRR LR R AU X AR A 5 AR R s KRR s KR

HhE 4K S P46l CHERFRIAAD : A X EHE:1009-2242(2026)05-0080-15

Characteristics of Extreme Climate Change in Karst Region of Southeastern
Yunnan and Their Relationship with Atmospheric Circulation

Liu Junfeng, Wu Lihua, Wu Kunde, Yuan Li, Gao Haonan, Liu Wei
(College of Soil and Water Conservation, Southwest Forestry University, Kunming 650224, China)
Abstract: [ Objective] This study aims to investigate the characteristics and causes of extreme climate change in
the karst region of southeastern Yunnan. [ Methods] Based on daily maximum temperature, minimum
temperature, and precipitation data from 16 meteorological stations in the karst region of southeastern Yunnan
during 1969—2018, twelve extreme climate indices were selected. Linear tendency estimation, Mann-Kendall
mutation test, Morlet complex wavelet analysis, inverse distance weighting interpolation, Pearson correlation
analysis, and cross-wavelet and coherence wavelet transform analysis were employed to analyze the
spatiotemporal variation characteristics of extreme climate indices and their relationships with atmospheric
circulation factors. [Results] 1) From 1969 to 2018, the annual mean temperature showed an increasing trend ,
while the annual total precipitation exhibited a decreasing trend. The extreme warm temperature indices presented
an upward trend, and the extreme cold temperature indices displayed a downward trend in the karst region of

southeast Yunnan, respectively. Most extreme precipitation indices showed decreasing trends, while the
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precipitation intensity (SDII) exhibited a slight increasing trend. Most of the abrupt change points for extreme
temperature and precipitation indices were concentrated between the 1980s and the early 2000s. The extreme
temperature indices exhibited 1—5 cycles with periods of 5—25 years, whereas the extreme precipitation indices
showed 3—5 cycles with periods of 4—31 years. 2) The extreme warm temperature indices increased more
evidently in the southwestern part of the study area. Among the extreme cold temperature indices, the cold night
days (TN10p) and cold days (TX10p) decreased more markedly in the southwest, while frost days (FDO)
showed a more pronounced decreasing trend in the northern part. Similarly, the extreme precipitation indices also
exhibited a prominent decreasing trend in the southwestern study area. 3) Multiple significant oscillation periods
existed between atmospheric circulation factors and extreme climate indices in the karst region of southeastern
Yunnan. The Atlantic Multidecadal Oscillation (AMO) had the greatest influence on the extreme climate indices
in this region. The AMO exhibits an in phase relationship with the extreme warm temperature indices, a negative
relationship with the extreme cold temperature indices, and a negative relationship with most precipitation indices,
respectively. Furthermore, the AMO significantly influenced extreme precipitation in the northeastern and
southwestern parts of the study area. [ Conclusion] The karst region of southeastern Yunnan exhibits a warming

and drying trend. The changes in regional extreme climate are regulated by atmospheric circulation, and the

impacts of different circulation factors on the extreme climate in this region are heterogeneous.
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circulation; influencing factors
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Fig.4 Interannual variations in extreme climate indices in karst region of southeastern Yunnan
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Fig. 7 Wavelet variance of extreme climate indices in karst region of southeastern Yunnan
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Fig. 8 Spatial variations in extreme climate indices in karst region of southeastern Yunnan
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Fig. 9 Spatial variations in extreme precipitation indices in karst region of southeastern Yunnan
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Fig. 11 Cross—wavelet power spectra between extreme climate indices and atmospheric circulation factors in karst region of

southeastern Yunnan
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