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The Causes for the Winter 2015 Flooding in Hunan Province

ZHANG Jianming LIAO Yufang JIANG Yuanhua
Hunan Climate Centre, Changsha 410118

Abstract: The characteristics and its possible mechanisms of winter flooding in Hunan in 2015 were investi-
gated. The results show that: (1) The monthly mean precipitation in Hunan was 1. 6 times more than the
annual mean, which was recorded as the most for the corresponding period since 1961. Meanwhile, the
precipitation amount was more than 250 mm in parts of southeastern Hunan, where flooding occurred. (2)
Because the precipitation amount in November was above the normal precipitation, the atmospheric circula-
tion anomaly was the most direct cause for the winter flooding in Hunan. The unusually positive precipita-
tion anomalies in November was produced from the stronger location of Western Pacific Subtropical High
(WPSH) and the larger western extension of its ridge, which easily transported water vapor {rom India
and Pacific to East Asia and met the cold air down to southern China. (3) When the Pacific Decadal Oscil-
lation (PDO) was in positive phase, the El Nifio event was important external forcing condition for abnor-
mal precipitation. The sea surface temperature of the central and eastern equatorial Pacific and Indian
Ocean were anomalously above average, leading to the enhanced anomalous ascending motion over these
oceans, while the anomalous descending motion over the Maritime Continent and its surrounding area
occurred. These were favorable for the westward stretch of the WPSH, the anomalous descending motion

over the low latitude East Asia, and the anomalous ascending motion over the mid-latitude regions. The
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abnormal Hadley circulation caused strong convergence over the mid-latitude, which led to continuous rain

weather in these areas.

Key words: winter flooding, general circulation, ENSO, PDO (Pacific Decadal Oscillation)
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percentage (b, unit; %) over China in November 2015
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Fig. 2 Distribution of precipitation amount (a, unit;: mm) and precipitation anomaly

percentage (b, unit; %) in Hunan in November 2015
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in November 2015
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J6H 2 VL R R K 58 235 60 m LA B,
T PG 2R G I P PG P S 43 X K S R 2
Hhls X3, 3% 3% B 300 [ K W B 3% £ 5 T 4 PDO Y

R2 1961—2015 F EI Nino EHREREF 11 AKX EFRRTEERILERE
FEHETFRMEEKETEESE

Table 2 Anomalies of western Pacific subtropical high indices and precipitation

anomaly percentage in Hunan in the El Nino developing years during 1961 —2015

L TG R 1 B R 8 T AR T 4 A [ K BE -
h R o BEAT  ARGEET/ N W AT E  ANE/Y
1963 &S] ¥ AH / —2.6 / 155.8
1965 v 2 A A —27.4 0 —0.3 63.6
1968 55 PR | —85.6 —2.5 41.3 20. 8
1972 & P A 10. 1 0.7 1.4 102. 3
1982 s % 57 FH —30.3 1.2 5 107.1
1987 5 % 137 AH 122.1 —0.2 —24. 6 38.9
1991 4 I 13 4 —13.6 2.8 17.3 5.6
1994 55 5% 157 A —61.9 —1 —12.4 —31.4
1997 e ot R {37 4H 55.8 —2.3 —24.7 46.3
2002 5 A 139 —1.7 —22.4 —12.7
2006 EE LA 14.4 —2.1 —4.6 41.7
2009 rp 4 VLA —0.5 —0.8 —16 —5.4
2015 [ IE4E 5K 210. 2 —0.5 —34.5 164.7
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Fig. 14 Composite maps of South China rainfall
anomalies (unit: mm) in the El Nifio cases
under positive (a) and negative (b) phases
of PDO in November

(Gray area has passed significance level test)
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Fig. 15 The monthly variations of indices
for Nino Z and Nino 3. 4 regional SSTA

since January 2014
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Fig. 16 The sea surface temperature anomaly from August to October 2015 (a), and
distribution of correlation between the precipitation averaged over Hunan in November
and early global sea surface temperature in 1961 —2015 (b)
(Shaded area has passed significance level test)
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Table 3 The correlation coefficients between the Hunan precipitation in November
and early indices for regional SSTA over the equatorial ocean
Ninol+2 Nino3 Nino4 Nino3. 4 Nino C Nino Z 10D
8 H 0. 358" 0. 508 " 0. 358" . 508 0. 448" 0.479 " 0.312*
9H 0.356" 0.497 0.399 " L0157 0. 458" 0. 477" 0.365"
10 H 0.336" 0. 525 0. 446" L0417 0. 482 0.498 " 0.416*

W eoeex FRaIE 0. 001 FBEMEKGL . ox FORMEAT 0. 01 BEMEKLE . « FoRiid 0,05 BEERL.

Note: xxx , *x ,

L (N (21 QO (32 IR0 R LU i AR B S 4
(B 1D R 11 A AR T8 AR KPP FED 3 B 2s 1Y
X 5 2l W1 S A A O 5 G R IR T PR RF R R
7% 0 i A 3 D S e D BE 9 A X R Bl s T
T Rl M DX s X 3 3 Bl ) S A . R
] 4 Tl P 0 2 A X A 9 B A A T 5
il 5 3 [ AR 1 PO B8 VL 3 X 11 H BRI A 2

b0 R S T (T S Tl R e R
18a M1, 2015 4F 11 H AR AR K 3 HED
PEHBIX b 25 g 04 S R b a2 gl L AR 7Y OKSF
X Eas BT — A5 5 R DU X B A Rl B
TR KV 25 T8 A S 5 B0 TR v B0 7 S X
L5 A S e i ML TR ) L Nino 251 e 8 325 1) 3 B

% have passed the significance test at 0. 001, 0.01 and 0. 05 levels, respectively.

IR 45 A K B W 4 A ) T 7 KT 2
i X A2 MG 2 B 19 % T L 55 81 I W 1

150°W 90

3 9  I50°F
I

—20 —-10 0 10 20

17 2015 48 11 J 1] & I 4 5 BT
RN W e m™ D A fF N
Fig. 17 Distribution of OLR anomaly
(unit; W+ m ?) in November 2015
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