5536 B 4 W) S &~ £ Eild Vol.36,No.4
2016 4F2 A ACTA ECOLOGICA SINICA Feb.,2016

DOI: 10.5846/stxb201406041150
T, B, U, Tx, W, SRS I VLR R T R S ML R D S ML RO AR DG A 45241, 2016,36(4)

YuW ], SuR, Shao MY, Yu BY, Xie T, Huang Y L.Correlation between the regularity of abnormal fluctuation of sea surface temperature and rain and

drought disasters in the Lancang River Basin.Acta Ecologica Sinica,2016,36(4) .

WEIRBERNTERESBRERERIIANENME
ek

> 1, = - 1 2 =1 > N W A ]
T, & &', WM, TFE', # F, AFE
| MRl E TR, A 210014
2 VLR JULHI RS ), JUT 210093

BWE LT PESLRERSLME B P ORI T X 8 1961—2011 4F 50 £ 4 %k, R A1 EMD ( Empirical Mode
Decomposition) 73 F4AE BREGE AL TR RY FH DG A3 45 050 AR 17 00V VA0 3R i K A0 3 Y A8 A AR, B HE DX Al i
AL FN 4 BRIE IR S% ENSO(EL Nifio/La Nifia-Southern Oscillation) Z MR, 45 BEW . (1) Z XK MR AEESL
REFHE K EAEAE 2 a7 a 15 a WAL, HEFAWIME 2 a, (2) MokEMEBETEFII IMF1L AT IMF2 JI7E 2 —7
a Z[H], 5 ENSO fEAEBRAEAE (55 AHM) & NINO( El Nifio) 5 40TC18 4 B AK A SARE BRER 55 2 R AT 59 A 2 B B AH O
M SOI( Southern Oscillation Index ) 4§ £ £ B IEAHSE , o NINO $8 45 T R AR SRS BAE R A R BRI -0.3, (3) RTT
IR 529 5 ENSO A B SR | LR R T 59 E R W] 3 in . W78 45 R i DX s il 2K 3 1 284k
SRR AT T OCI , 2 AR AR AL A Y X I 1 R P A 2 —

IR RIRTL; T MasrE; 1 RAE A

Correlation between the regularity of abnormal fluctuation of sea surface

temperature and rain and drought disasters in the Lancang River Basin
YU Wenjin" ", SU Rong', SHAO Mingyang”, YU Buyun', XIE Tao', HUANG Yilu'
1 Nanjing University of Information and technology Sciences, Nanjing 210014, China

2 Jiangxi province Jiujiang Meteorological Bureauw, Jiwjiang 210093, China

Abstract: Exireme weather events occur frequently under conditions of global climate change. These extreme events are
considered by many scholars to be due to climate warming. However, the mechanisms governing extreme weather events as
regional responses to global climate change are unclear, as is the attribution of such extreme disasters to particular sources.
Globally, the oceans are one of the most important sources of power, heat, and water vapor transmission, and significant
variations of the sea surface temperature ( SST) will lead to global climate change. Based on 50 years of’ meteorological data
(1961—2011) for the Lancang region, obtained from the National Meteorological Information Center, the techniques of
wavelet analysis, empirical mode decomposition ( EMD ), mean generating function stepwise regression model, and
correlation analysis were used to investigate the link between regional extreme weather disasters in the Lancang River Basin
and global climate change from the latter half of the 20th century to the early 21st century. The results showed that various

multi-scale features exist in the regional precipitation and storm frequency data with periods of 2, 7, and 15 years, with the
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2-year cycle being the most important. The EMD method was considered more suitable than wavelet analysis for determining
the main cycles because it was better able to deal with non-stationary nonlinear signals. The IMF1 and IMF2 cycles of
precipitation and frequent rainstorms were 2—7 years, which coincided with the ENSO inter-annual variability of the signal.
The NINO index, regardless of the frequency of winter or annual heavy rain or drought disasters, showed negative
correlation, while the SOI showed positive correlation. The coefficient of correlation between the NINO index and winter and
annual drought was close to —0.3.The frequency of drought and extreme temperature events increased significantly with
increase in temperature. Thus, climate change and global warming were found to have some connection to one manifestations
of the regional response to global climate change. The ENSO index, regardless of the frequency of seasonal or annual heavy
rain and drought disasters, showed negative correlation, while the SOI showed positive correlation. The correlation
coefficient between the ENSO index, and autumn and winter and annual drought , was close to —0.3. The NINO index
showed correlation with heavy rain, and the SOI showed significant negative correlation with heavy rain and obvious
correlation with drought. Therefore, it can be concluded that regional heavy rain might be affected by ENSO, whereas the
SOI is one of the more important factors determining the occurrence of drought. The influence of SST on drought and floods
is actually transmitted via the response of atmospheric circulation. Various statistical, diagnostic, and numerical experiments
have proven that SST thermal anomalies influence mid- and high-latitude atmospheric circulation anomalies, which is
important evidence supporting the above conclusion. It has been demonstrated that an important link exists between the

occurrence of heavy rain and drought disasters in the Lancang River Basin and ENSO.

Key Words: Lancang River; drought; vulnerability; SST index
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Fig. 1 The Map of Lancang River Site
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Table 1 The correlation coefficient about EDM decomposition components and raw sequence

Z=45 Season Imf1 Tmf2 Tmf3 Tmf4 Tmf5 Imf6 Imf7 Imf8
#Z Spring 0.65 0.34 0.30 0.21** 0.31 0.31 0.04** 0.37
K2 Summer 0.61 0.45 0.28"* 0.09** 0.38 0.28** 0.19** —
#Z Autumn 0.71 0.51 0.26"* 0.30 0.19** 0.27** 0.28** 0.03**
&2 Winter 0.71 0.51 0.26"* 0.30 0.19** 0.27** 0.28* 0.03**

s A B PERE K EDM A IARZS 43 ( Empirical Mode Decomposition) 5 Imf S 28 fIEA%E B4 ( Intrinsic Mode Function)

®2 BN IMF AEXNESENAERHE

Table 2 The IMF component on all subscales of the variance contribution rate

Z=75 Season Imf1 Imf2 Imf3 Imf4 Imf5 Imf6 Imf7 Imf8
# 7 Spring 47.62 19.67 8.19 3.11 5.50 8.29 0.20 7.41
HZ Summer 38.70 23.80 6.57 6.53 9.14 10.15 5.11 _
#ZE Autumn 58.93 16.01 4.42 8.81 2.83 3.50 5.47 0.01
A7 Winter 39.83 6.25 15.21 2.91 17.84 7.82 2.77 7.37

®3 EFMIURE IMF S ERHFERTHKE

Table 3 The IMF components of variance contribution rate of rainstorm frequency

/34 Component IMF1 IMF2 IMF3 IMF4 IMF5 IMF6 IMF7 IMF8
/3 {E Component value 0.65 0.36 0.51 0.21" 0.32 0.29 -0.04" -0.11*
TiHRZE Contribution rate 51.24 13.58 17.65 2.36 4.78 9.81 0.11 0.49
SN A B TR
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Fig. 2 EMD about precipitation in summer and EMD about rainstorm frequency decomposition of decomposition volume diagram (1—6

summer precipitation EMD, 7—12 rainstorm frequency EMD )
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Fig. 3 SVD heterogeneity related global before winter SST anomaly field of standardization in the Langcang River Valley and the spring

drought index of Z (a, B respectively for the first and the second mode)
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Fig. 4 NINO EMD index decomposition analysis diagram of IMF (a\b\c\d\e represent spring, summer, autumn, winter, the

interannual IMF decomposition diagram )
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Table 5 The coefficient of Enso, Soi and gallery Lancang River Basin disasters

A it UL = 3 # 2 % %
Extreme temperature events Annual Spring Summer Autumn Winter
Nifio #1745 Nino and drought -0.30 -0.11** -0.25%* -0.3 -0.34
Nifio FIZ R Nino and rainstorm -0.22 -0.09 -0.16 -0.23 -0.27
SOI 15 SOI and drought 0.31 0.17** 0.17** 0.32 0.39
SOI F1ZEH SOI and rainstorm 0.20%* 0.02 0.16 0.20 0.29

ARIC N AT 0.05T K23 ; SO A rd 77 5 8175 48 ( Southern Oscillation Index)

(2) BEZKEFNZWAE TSR IMFL F1 IMF2 A BAFE 2 —7 a Z [0, 5 ENSO 7E4FFRA8 4k L A9 {5 5 411
4, NINO F8EUTCIE B RK A AR B AT 55 2 R AT T 52 9¢ 35 000 0 2 B 07 AH G, T SOT i 25000 22 3 1 AH G, Horfr
NINO #5505 T 5AH S EERK A AR BRI -0.3, SOT $5 50 512 X WU W A AH &M R 4 55 , 5 TR M L &
%&%fmﬂrﬁa‘é Hilad 7 0.3, 710, 76 5 2 M A G NINO 5 50M e HM: b SOT H8 5500 S B I, W] 4k e v
VLA AT K 3 5 ENSO A EHEE R,
TRV VT DX Sl S AR A RN 35 R AR T S A 5 4 BRI IR A iy 28 AL AR B Bk | DXk 3 5 A R
B — 0 TR B2 1 G | O 25 22 () ) 2 1 DCER A OCAE AL R T — 2B 0580 7 1]
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