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Winter Temperature Anomalies in South China and Its Relation to ENSO
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Abstract; Based on the monthly temperature data of 192 observational stations in South China, NCEP/
NCAR reanalysis monthly temperature data and ENSO monitoring data by NCC, the relationship between
winter temperature in South China and ENSO is studied by using the methods of correlation analysis, com-
position analysis and so on. The results show that the response of the winter temperature in South China
to La Nina event is more obvious than to El Nino event. In La Nifna year, the winter temperature in South
China is lower than in normal years. The significantly low temperature appears in extremely strong La
Nifna years, but the temperature is high obviously in central pattern L.a Nifia events. The winter tempera-
ture in South China is mainly lower Chigher) than that in normal years when La Nifia (El Nino) event is in
east pattern, and the peak months of Nino SSTA are in autumn and winter. In La Nifia years, there is an
abnormal cyclone circulation in the Pacific subtropical high and abnormal north wind in the low tropo-
sphere. North Pacific high, Ural Mountains high ridge and the south of East Asia trough also become
strong, the West Pacific subtropical high becomes weak in the middle troposphere. The meridional circula-
tion in middle high latitude in East Asia is evident. East-Asian winter monsoon is strong in case of La Nina
events, the winter temperature in most regions of China including South China is lower than that in normal

years, and vice versa. There are significant interdecadal differences of the effect of El Nifio event on the
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winter temperature in South China. SST variation obviously corresponding to interdecadal variation of the

winter temperature in South China is found in North Pacific, and the relationship between the variation and

ENSO is not obvious.
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Table 1 Characteristic quantity (new index) of ENSO warm events by NCC (1951—2012)

and winter temperature anomalies in South China

Zé% LRI

/ /C B/ C

1 57.4—58.3 12 1.1 1 9.1 rp & E+C 1957 —0.6 0.5

2 63.7—63.12 6 0.6 8 2.9 &R E 1963 —1.3 —0.6

3 65. 6—66. 2 9 1.1 12 7.5 rp 4 E 1965 0.9 1.6

4 68.12—69. 6 7 0.9 5 4.5 55 C 1968 0.3 0.9

5 72.4—73.2 11 1.6 12 12.1 rp & E 1972 0.7 1.2

6 82.5—83.8 16 2.2 12—1 20. 4 T C 1982 —1.9 —1.7

% 7 86.10—88.1 16 1.3 87.9 15.4 [ C 1986 1.8 1.9
i 1987 —0.6 —0.5
8 91.5—92.5 13 1.2 4 11.0 rp 4 C 1991 —0.5 —0.5

9 94.10—095. 2 5 1.0 12 4.1 55 C 1994 —0.1 —0.2

10 97.2—98.5 14 2.5 12 23.5 & E+C 1997 0.4 0.2

11 02.6—03.2 9 1.3 11 6.7 55 C 2002 1.0 0.7

12 06.8—07.1 6 1.1 12 5.2 55 E+C 2006 1.2 0.7

13 09.6—10. 4 11 1.3 12 9.2 rp i E 2009 1.2 0.7

x S AEBREM N 1981—2010 4F

F 2 NCCHy1951—2012 ££ ENSO A EHBHEESEEHLSTRBET
Table 2 Characteristic quantity (new index) of ENSO cold events by NCC (1951—2012)

and winter temperature anomalies in South China

RER LB

' /C A/ C
1 54.4—57. 1 34 —2.0 5511  —33.7 M E 1954 —1.4 —0.2
1955 —1.1 0.0
1956 —1.6 —0.4
2 61.7—62. 6 12 —0.9 9 —7.3 5 E 1961 —0.3 0.5
3 62.9—63. 2 6 —0.9 12 —4.0 Wi E+C 1962 —1.4 —0.6
4 64.3—65. 1 11 —1.3 12 —10.8 i E 1964 0.5 1.2
5 67.8—68. 5 10 —0.9 9 —7.4 5 E 1967 —2.7 —2.1
6 70.672.1 20 ~1.6 70.12  —20.4  th4& E 1970 —0.6 —0.1
1971 —0.9 —0.4
\ 7 73.5—76. 4 36 —1.8  75.12 —36.1 % E 1973 —1.7 —1.2
” 1974 0.3 0.8
ﬁ 1975 —1.0 —0.6
8 83.10—86. 1 28 —1.2 8412 —19.0 4 C 1983 —2.6 —2.6
1984 —1.1 —0.9
1985 —0.9 —0.8
9 88.4—89. 8 17 ~1.9  11—12 —19.2 = E 1988 —0.5 —0.5
10 95.896.6 11 —0.8 11 —6.8 % E 1995 —1.1 —1.2
11 98.8—01.2 31 ~1.5  00.1  —26.7 5 C 1998 1.7 L5
1999 —0.5 —0.8
2000 1.1 0.8
12 07. 5—08. 4 12 —1.6 11 —11.7  tp E 2007 —1.2 —1.7
13 10.6—11.3 10 —1.7 10 —11.8 E 2010 —1.1 —1.7

* SEBRUE(E K 1981—2010 4F
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3R 2 A LAE X 62 4E 5 22 4k /E La
Nina S, %N 4R A0 4 =R AU A 18 4,
EWSEA 44 U Y 81.8% . Wl & 4k La Nina
FF R Y A ZE A R AR AR .

it & A La Nina SRR 58 B 5 YR L8 4 F
SRR R R A La Nina A 2 U, 4 R Y
ARAETE A ZESRAY 6 AFEHBR 1974 4EB% R 0. 3 CAb,
HASAFEHEEM 1. 0~1.6C; K4 La Nina
FAFA 1WA AR R A SR 3 AR 1998

2000 4y A E 1.7 A1 1. 1°C L 1999 & A%
0.5C; &4 4§ La Nina SE845 5 I, X R Y 44
WA 8 AFEHMRAL 0.5~2.6C, KA 555
55 La Nina F/FA 5 K. X W £ 8 A& FSEM S
AEHER 1964 FBE R 0.5 Coh HAR 4 WAL, 7T
W& A La Nina 544 (19 24 45 A2 g 4 Z2 R BR 1998
2000 4 {12 B S A0 AR ok L b A LS L B S 0 R 1Y
La Nina F 5 4480 & DU AK R 3 45 0 2 3R La
Nina 50 4 448 pg 4 = SRR AR I 2.

La Nina S {4 iy 2 B4 7R3 8 (E BD | v g il
(CEBD RKEHHHMES CED =R St RAER
# 7 La Nina FEA 10 3,6 Y F 487 & <R
(9 15 45 [ 19641974 43X 45 W& J & oh . H 4
I3 ¥ AL, &4 # La Nina FHA 2 W%t
7S AE AR T & SR 6 AR R 4 AR R 2 4F
I 5+ RF ) 1998 g AR 1 LAY (1 v S R 5 v = F
(ZEBEME,2001) F: 38 1998 Fl 2000 4E AL & 5,
T R 1.7 R 1. 1°C, S R AR A R GR
PR E 5520000 . KA AR E AL La Nina S5 F{Y
A LW MR 1962 4F A& A B F AR 4C. Al
UL La Nina 354 4 43350 8 A58 5 v 368 28 6 10 4 B
AR DARAR A 3 R B R R A TR
R S A o ) S O

La Nina F 4 % 4 49 Nino [X ¥ 5 5% 9 06 {5
A GyF 1998 4F 8 A % 2001 4F 2 F X ik F 4k 1 M7
2000 4F 1 F 4b, Hoxf B A pg & =S 3 AR A 2
AR 1 AR AR . 4R 12 4 La Nina FHAF 9 SSTA
W Gy ¥ BLAE 9—12 H L 4 I 148 T 4 Z < IR
19 AR A 17 AR IS . P AF I = (1964 F1 1974 4F)
A Il La Nina ${ & 4 i) Nino X i 5 5 & 09 & (8
A HBAE 912 A LA DRIEH E.

SRR ARRIRERBE AL, (R 1ML 2D,
A L El Nino S5 La Nina 3¢ {4 X b (9 4 2= i B2
B ST £ 2 Bk R 48R A 8 0 25 8 2 — B0 L 1
S Mg AR g % 5 La Nina (5 El Nino) 5 {1 %} 42 54
BRI WL RARE,

2.3 PHRHEBE! La Nina BEH M ESIFMEIT L &
i

BT 19512012 AL RAE R La
Nina F0F 10 ¥, X5 b A 4 = SR DUV R AR 3. &
A AR BY La Nina 04 2 I — IR A TR 1983 4
10 H % 1986 4F 1 H (& FRFEAF 1), XF h 1983—
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1985 A4 ZR AR LR & AR o5 — IOk AR 7R 1998
8 A& 2001 4 2 A (RIFREEAF 2), %F N 1998 Al
2000 e 4 A 3 = . 5 & 45 La Nina
FAF AR B A A8 R E H IR AR 52 . T TE X X
AR La Nina 544 X5 I 1) 4 Z2 R FIET Rk 9—
11 R HEAT 2206 5 5T B s B0 Ho s e 48 /g & 2R
AR A

K la A La Nina Z0F 2 530 1 1 FT
Bk 9—11 H SST 2{A G M. Al W 1998 4 & £ La
Nina F4 [ 1983 4F & 41 La Nina 575 7 18 74
APV IR N T A 465 R T R I L i DL S H AR
T AU K3 R 46 B (25°~50°N,120° ~ 180°E) Ay
SST fA W] & 22 5, i il A =5 0.5~ 3. 0°C, RIHH
O AEPGAE T S 1 A5 38 T L 2R KV i R AR AL
A LXK H A 35 % La Nina $ /419 SST % 5 &k
49 DX AL T Al DR SF 3 o 5 B b IXC L R )2 P b RO
o XIS Y 422 500 hPa & B2 37 110 2 (A )
(1) AT UL 78 507N ARG A S o R AR 2 ) K s X
¥k B S OE R R S R PN KB AR R A A R OO
WEAEAEIE 58 o o T 5 i 7R Ll FR 1 4 i g B 30 A
FESA S H T UL XTI )Z T2 B b
La Nina S0 2 AHXTSAF 11005 A W KA I I ek
55 5 SRR 1L He A 085, 7Y RSV B G 5
G N A = 2 1 B2 ST A O VAL T P [P
278 850 hPa X371 206 i (Bl 6¢) AT W, 75 3¢ [
AREB AN KA A AE — S SUBE R At . ok B R TR Y
S P AR (8L 3L 5 i K VL DA R b X R R
J5 I B R H AR I U ) A R UTE A 2 L g
1B R . LS AT DA L RR 1998 4E K
AW La Nina F 8 F1 1983 4F % 4: 1) La Nina 5 {4
H2 A La Nifia FHF, 5308 9 AR K1 L 1S
D7V i W (E e o A B AN N e 1 RS ) il N e a2
T I LG S5 B T i Rk X i A U 174 o S
3 o R X I 2 2 U P R T T S AU B AL X
I A XoF L J2 R 2 PG b R PV ARG v s R
B 35 R L e F A 0 2R I KRS 1810k 55 >R B R T 1 S
B O R U AR [0 3 5 e VL DA R DX AR
25 25 o) U W L A 2R XD 55, B 1998 AR AR
La Nina S/ [t 1983 4 & 41 La Nina F 48w 4
T ARAFE 0 35 25 L A AR I 3 O v S TR
82BN A U R 2 R 1% b KTV g R A R A
ERITRERERTE S A IS/ r e i A PR Y RS
TR MAEAPR AR R 7 LR i — 25 40 i i W]

ENSO X 55 2 Z= < I 19 22 i) B oA IR I A 45 P A4
RERAEAL

60°N

40
20 »
EQ
20°S

40 80 120 160°E  160°W 120 80

90°N

160°E  160°W 120

K1 WA EA La Nina $54
X R F) 22 (8 A B
()9—11 A SST(H A . C)H, (b))% 2 500 hPa
B (A gpm) , ()& 2= 850 hPa X3
Fig. 1

Difference synthesis between two
central pattern La Nifia events
(a) SST from September to November (unit; C),
(b) geopotential height at 500 hPa in winter (unit; gpm),

(¢) wind at 850 hPa in winter

3 ENSO st & &S R4 Rk

T AR IR SRR,
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(a) geopotential height at 500 hPa (unit: gpm), (b) wind at 850 hPa,
(¢) wind at 200 hPa, (d) SST from September to November (unit: C)
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