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Uncertainty Analysis of Climate Prediction for the 2015/2016
Winter Under the Background of Super El Nifio Event
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Abstract; There are three main characteristics of the 2015/2016 winter climate. (1) Temperatures were
near normal over most parts of China. However, the temperature fluctuated greatly in the season, and ex-
treme temperature events occurred frequently. (2) The area-mean precipitation was above normal in Chi-
na, which ranked the first since 1951. There were two main rainfall belts over southern China and north-
ern China, respectively. (3) The East Asian winter monsoon varied greatly within the season, which was
weak in the earlier stage but strong in the later period. Considering the influence of interdecadal warming
background, super El Nifio event and less Arctic sea ice in autumn, as well as prediction results of numeri-
cal models, we predicted the winter temperature of 2015/2016 was above normal in most China, which was
similar to the actual situation. The prediction of more precipitation in Northeast China, northern part of
North China, northeastern Xinjiang and south of the Yangtze River Valley, as well as the prediction of less
precipitation in central China were correct. Predicton of the main meteorological disasters and derivative
disasters was also consistent with the actual situation. However, the prediction of areas with lower tem-

perature was smaller. We failed to predict the below-normal temperature in mid-western Inner Mongolia,
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northeastern part of Northwest China, southeastern part of Southwest China, and southern part of South

China, especially in January 2016. Although under the same background of strong El Nifio, the climate
anomaly in the 2015/2016 winter was different from those of the 1982/1983 and 1997/1998 winters. We

have analyzed the uncertainty of the influence of EI Nifio event. The predictive and analytical capabilities of

winter monsoon, interseasonal variation of the Arctic oscillation, and the impact of Arctic sea ice on the

winter circulation still need to be further strengthened.

Key words: prediction of winter climate, El Nifio event, East Aisan winter monsoon, Arctic sea ice, Arctic

oscillation
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(a)

- -50~-20
- -80~—50
100~ —80

]
(R %)
2300
{ = 100200
- 50~ 100
Nt CAR =200
g 4 0-20
e =50~ -20
o 8050
T - 100~ 80

(c)

1) 1) ¢
(AL %) (AL %)
>200 - 200 £
- 100~ 20! 1 100~ 201
50~ 100 50~ 100 T
=20~ 50 - 20-50 N Gy
0~ 2 4 0~ 3 4
-20~0 ), - L
——-50--20 i = —50--20 7
=80~ —50 80~ —50 o
=100~ =80 A - 10080 i

B2 [A) BT AE D R K BT B AR CRAL: 96

Fig. 2 Same as Fig. 1, but for rainfall anomaly percentages (unit: %)
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in the winter of 2015/2016 (a), December of 2015 (b), and January (c)
and February (d) of 2016



55 10 1

R TR BT 5T 2015/2016 4F 4 2 55 15 I 9 S 1 2 Pk 43 7

1253

25

20

15+

é)é}' 0 |I || II |
i
&r

—-10

715 L

—20

12A1H 12H15H 12H29H 1H12H 1H26H 2H9H 2H23H
2015 2016

&4 2015 4 12 J] 2 2016 4 2 J] B H 75 3.4 2= XUAE B0t (8] 7 51)
Fig. 4 Time series of East Asian winter monsoon index

from December 2015 to February 2016

(@) 2015412 /1 5520164227 FA A

&

RN
W\\»M i3
&1 Yy
2.0-3.0 C 3 ~y L £
M1.0-2.0 C s ~ ' .
WH0.5~1.0 T fm o ,‘g
E# (W g Ny T
~1.0~-0.5 C j"fgﬁ . by
B-2.0--1.0 C Y o,
.-3.0--2.0C L ~
. i

& 5

(b)

o

o

B —50~—20%

—20~—10%
k-
10~20%
-20~502/n
o

2015/2016 4F 4% 2SI HE - () FTRE K BE S 1 43 2 (b) T 4R &

(G- QEREE S KT L)

Fig.5 Prediction maps of temperature anomaly (a) and precipitation

anomaly percentage (b) in the 2015/2016 winter

(from National Climate Centre)

SR BRE R B 5B R R AR 2 B R ER AR £ .
AR 2R AU AR I DK 20 AS S 2 PR A1 R I 55 Fs T fig
W g 55 S5 TR R . /K T B 2 TR S R R R R 2
VI & R R 5 K 23 S5 I 22 [m] IR D AR R
KK 5 M 2 . 1 b 7 22 WA 25 1 2 RO Hh e 26
D) 1) B BR 38 Sy 0 AT RERZ I

2015/2016 4 4 2= i B P FL 00 45 3 Oy 82. 2
A3(2000—2014 AE [RS8 73. 9 40, Bk BB
H AR BM AT 4y R 72, 6 43 (2000—2014 4F [7] ] F
¥k 68,4 4p) ¥ TR 15 AR . WA RAIRIE
SR R K BE P 1 4 25 TR I A s A1 L CEET )
ATLAE B F 2015/2016 4F 4% 2 4 [ RH6 M X
ARG e R BV R A TR A AR Y g S B AR — L

FE 42 [E 2286 R A 1564 3 1< IR F- 75 5 1R
EH 75 — S8R KF] 68, 4%0; X T3, H & F K
[F) o A0 2 T 5 52 DS AR A 45 6 AT 1505 3 K
FEPAF 5 B AE B . A5 5 — BORIRH] 6606, 1Ah.
P R 75 4 X AR DR B R AR T T UK R K
F AT REE /N  (H A R 2 3t T BE B I B 5 R K
e, ARl EE VOISR g g HOROR R AR (R0
BAZ”. X WG LOW A, EEARKE SR ALK
R T 5 O AR — B O A 1B i R 55
HOR . HE,2015/2016 4F 4 2 UM T L A A A2
f14 1 75 %k TR A 2 P AR AR U AR AN B L R E
U £ By B e it SR ) o e iy ok B4 A R 5 X e
7 KoK S i 22 AR AT AR AT AN A2



1254 A

% 843 %

2.1 RiE

Xof A& 2 A Ul TN A IR SR BB 1 AR R
A B2 R G S E B . X 2015/2016 4F 4 2= 1) v s £
PR 3 B ] Bty 5 B 5 ) PR 00 5 o B 2
T 7 A 2 RO H e 45 1l XY DA 26 1) 90 3 o
AR 22 XU B BV i 5 o P8 T 3 B HAGHT 2 He o
e D e R 3 A O v+ D AR A A O R A B
TS HRRE . 2015/2016 A4 A& 2= S I i R 32 2
MAEACPR LA Br A58 B 7K 8 1 5055 7 I EA T 2%
M\ 1986 447 DK , 3 4 = E A i 192 19 I 8 L 7
HJEREHET 5N AERBRE SRR RS A 8
KB 26 5 R IR e i 4 4 2=l o Iz BBy
B v B U A AR AN 2 22 G IR Bk 2R ¥ VK 1) 5
55 e 098 A — By s . R g4 B T (D)
P PR KB R (O BRI vk, (3 R4
Z5 JXUHI PG A A 0 i85 s o (4) 25 T v 3 3k B8 IR 7 %
ARSI SE

2014 4F 9 A % 2016 4F 5 H #AF tp R K7
BT YO R L R e i R, 2015 A 11 H g
AR R 0 5 30 19 CHIEARORT ] 5%, 2016) , X4 i 731
TR 22 3] 2016 4F 45 2=, 0 52 00 0 0F 2 A ik
(K 6), Ju/REiHEF X RESE, L HELTR
Ak H 53 10 52 ) (fo V2 98 4§ L 2007 ; BRI 1L 5§, 20025
BHIAL, 2001 2SR AR WAL, 20000 . 38 7EJE /R
JE VS R A A 2R R BRAN [F 46 B R A
V14 8 R AE K A2 B [) R B A 52 ) (L1, 199051996 5
Chen et al,2000; [ 3C.2002) , BT 2 2 Hb X 25 5
Py £5 1) BRI e, VU R0 = T A 55 5 AR A 2
JAUA 553 5 AN 98 23 AU R FR E ORE Bl (X
2 it o A2 53— J5 T, 2015 4F 9 J, Jb AR I vk %
EFEMIKE 7)., Wu et al(2011) BB AT £
B Bk 2= 1 AU AR T UK S i O 20 1R AR A A T A& R PR
ISV fe F i 5 o DT 56 45 905 T v 0 7 O Ib U
SR, o L9 i b Ak U vk R AR A0S A R
R E . W, 9 H AU vk i 2>t ol & 2
T KA Z I AR — A~ B SBIRE S . Hdh
T 2015 4F 9 H AU vKAE 5 BR M 34 )5 IF A &
SE AR D T LAZE G 1 VKR 16 T 1Y) R BB S A )
FATUIFM 2015/2016 454, 520 3K = 192 =5 <
B85 4 2 3 [ R by X AR AT BB A H AF W) 191 O 1=
] A A3l B Al A — SO B o [ X A
AR R A () S A v 0 B R (BT S D o 45 B 8l IR

A TR A2 B 23 i 45 28 i 2 2 UL AF B 2 4k
15 5 5 4 APR T 57— B0, 4 [ R M X T AE
WA T 9 A 1

2.2 gk

Xif b A ZE B K 00 55 5200 B DU S B 5
BLAE & $230 WO AR AR AT . X TR EZ W,
FEEH R, A 20 22 80 ALK, JL/RE K
14 4 2 V4 ROT V1) BT o P A T Al 58 7 i
T P (15 X 25254, 2012) 3R [ g 7 K &6 M X %

4
=501 ~Nifio Z~Nifio 3.4
o 3
N
S —— e A
1
oR
!
=0 i T T o
= ORI
2 -1
-2
1357911‘1357911‘135
2014 2015 2016

6 Nino Z 8% . Nino3. 4 5%\
JemJ5 ¥ 8 (SOD R HR 103% H 48
Fig. 6 Monthly Nifio Z index, Nifio3. 4 index

and southern oscillation index (SOI)

R 6
=]
'M -
=
=
i 4]
=9
=
1979 1984 1989 1994 1999 2004 2009 2014
£

& 7 1979—2015 4 9 A Jblkif vk
T AR K I s B ) e 37
Fig. 7 Time series of the area index
of Arctic sea ice in September
from 1979 to 2015

F1 0L 80 FRURERBERPLF
BAREFRHRESERYEFE
Table 1 Western Pacific subtropical high index

during winters with El Nino events since 1980

El Nino  TH FR P 5% B R 7 LRI TG A
K7 /10° km? /10% dagpm * km?® /°N - /°E
1982 21 79 —2 —36
1987 17 60 1 —1
1994 24 89 4 —46
1997 25 95 —1 —46
2002 21 46 —2 —11
2006 22 75 2 —26
2009 13 21 —2 —21
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Table 2 Area-averaged temperature anomaly in China for

each month of the winter in El Nino years since 1990
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Table 3 The dominant probability of pentad variation of Asian westerly circulation
index during the winter of El Nino years since 1990
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