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Research on characteristics of extreme weather disasters and fluctuations trend on

Lancang river basin

YU Wenjin*, HUANG Yilu, SHAO Mingyang
Nanjing University of Information Science and Technology, College of Marine Sciences, Nanjing 210044, China

Abstract: The meteorological data from1961 to 2010 about the Lancang region which was provided by National
Meteorological Information Center were used to to explore the link between the variation of the Lancang River Basin extreme
weather disasters in the late 19th century to the early 21st century, and its regional extreme disasters change and global
climate change the method whose using wavelet analysis, EMD decomposition, CI index, mean generating function stepwise
regression model , mutation testing and correlation analysis etc were been used. It is showed that by the results: (1) Annual
precipitation is stabilized, rose slightly, but the rate of rise is small, only 3.1848 in the 50-year period of which from 1951
to 2010. Annual precipitation anomaly maps to reflect regional differences in precipitation in the south than in the north,
between positive and negative anomalies between =2 to 2, the probability of occurrence of the northern arid. (2) In the past
20 years, the Lancang area arid the number was significantly increased by the Lancang River Basin annual rainstorm
frequency times in the past 50 years and the next 20 years there is no obvious increase trend, drought frequency times the

next 20 years showed a slope of 0.2635 the rising trend, the future of the region of extreme weather disasters, mainly
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drought disaster. (3) There have multi-scale features about regional precipitation and storm frequency, whose 2a, 7a, 15a
change cycle in Lancang River Basin precipitation has been proved by two research methods, but whose main cycle by two
method is different. Tt is showed that EMD method is more suitable than wavelet method to deal with non-stationary, non-
linear signal, concluded that the precipitation of the Lancang River Basin 2a, 7a, 15a change cycle, and primary cycle
prevail 2a. (4) The cycle of IMF1 and IMF2 about precipitation and frequent rainstorms the degree sequence is between
2—7 a, which is coincided similar to that of ENSO. It was inferred by it that there is important connection between the
storms and drought disasters of Lancang River Basin and ENSO. As the temperature increased significantly increased
frequency of drought disasters, all of those showed that extreme temperature disasters, climate change and global warming

have some connection to one of the manifestations of global climate change, regional response.

Key Words: Lancang river; drought; vulnerability; drought index; threshold
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Fig.9 EMD about precipitation in summer and EMD about rainstorm frequency decomposition of decomposition volume diagram
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Table 3 The IMF component on all subscales of the variance contribution rate

J5 72 51#k R Variance contribution rate
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Table 4 The IMF components of variance contribution rate of rainstorm frequency

AHC R AR J7 22 TURR

Correlation coefficient and IMF1 IMF2 IMF3 IMF4 IMF5 IMF6 IMF7 IMF8
variance contribution

FHZE R EL Correlation coefficient 0.65 0.36 0.51 0.21° 0.32 0.29 -0.04* 0.11°%
J7 7 5i#k Variance contribution 51.24 13.58 17.65 2.36 4.78 9.81 0.11 0.49
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(1) 1961—2010 4 50a HH[H] , K B THaE , i A _LJb (B BT80N, HA 3.1848, AFERE/K &2 1 -
A B e e T R K R R 2 A X s S IE RS 2 A -2 B 2 Z (8], JbE R B LR,

(2) 35 20 4F3kK VT IX ST S K b T, i 78 Y3 AR B AT R AE i 25 50a AR K Y 20a 9T
7 A G A ke g, TG SR R TR AR K 20a PR AR 0.2635 1Y TS LB AR IV VT 1
TER NG AL X Ity KK FE EE R T RRE,

(3) PAIRIFSR 7 vk A S0 V8 VLIS B K S A7 A S A AR Ak T HL A AE 2.7 (15 MR L R T, HOZ
P 245 0 E AR, B TR A EMD J7 3k b/ N A BAA TSR Y Je iR BLRE 7, BT LA A5 b R AR T3
ELRAEME S, LA, Wi Ve VT R K A7 7E 2.7 (15 (028 30178 AL JE3Y) it L 36 FE 0 A U 2a,

(4) REK B FNEE TR P51 A IMFL A IMF2 JEIAE 2 —T7a 2 00], 5 ENSO 7E4EFRARE EAYME S 4,
ST V6 VLR MR T K 5 ENSO AA KR
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