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Overview of Climate Prediction of the Summer 2016

and the Precursory Signals
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Abstract: In summer 2016, climatic condition in China was worse than normal. The average precipitation
all over China was more than normal and floods were more severe than droughts. The disasters caused by
floods in 2016 were much heavier than the flood disasters in 1983, but weaker than those in 1998. Extreme
heavy rainfall occurred along the Yangtze River valley, leading to severe flood disasters. The pre-flood sea-
son in South China began earlier. The South China Sea summer monsoon started in the 5th pentad of May.
Both the beginning and the ending dates of the Chinese Meiyu in the Yangtze River were later than normal,
but its intensity was much stronger than normal. The rainy season in North China ended also later and the
rainfall during the period was slightly more than normal with a positive percentage of 20%. All these fea-
tures were forecasted well in the climate prediction issued in March 2016. The forecasts captured the facts
that the mean intensity of all the typhoons during the year was stronger and they became more active after
July. The forecasts also provided a correct prediction that it was warmer in most regions of China in sum-
mer 2016, especially in the northwestern China. The heat waves that occurred in late July in southern Chi-

na were also predicted well. However, obvious errors appeared in the precipitation forecasts for northern
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China, especially the extreme flood in North China in July and the droughts in Northeast China in July and

August. In making the forecasts, the potential influences of the super El Nifio event and the possible roles

of the tropical Indian Ocean were considered in great detail. Influenced by the tropical sea surface tempera-

ture anomaly, the western Pacific subtropical high was thought to be stronger than normal and extend

more westward, and the East Asian summer monsoon would be weaker than normal. These prediction re-

sults were consistent with the observations, revealing the main causes for the floods along the Yangtze

River.

Key words: summer precipitation, El Nifio, Indian Ocean basin-wide warming (IOBW), East Asian sum-

mer monsoon
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Fig.1 Precipitation anomaly percentages in June— July— August 2016 (unit: %)

(a) observation, (b) seasonal forecast issued in March 2016, (c¢) seasonal forecast issued in May 2016
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Fig. 2 Air temperature anomaly in June— July— August 2016

(a) observation, (b) seasonal forecast issued in March 2016

2.4 FEWEFTHHERD

1] 2 A8 s DX R Ay R g 2 XU S B AR
TR g 1] U AR o DR O PR T 2 4 A Y T
JE T B AR 55 L WA Z — o IEAFRE RS
e HpC R 1O TR N SRR B . 2016
A0S 2 PN T 2 A Y R AR B . TE N AR R
B TR T 46 5 R 56 7 56 [ CF'S A ORI Ao
ECMWE I i J93 i BE i 399 11 00 255 SR 458 47 3 — 5 o
LR 0 T A e b DX A i % AT RE SR E L A I
{14 b A AT Lk 31 A g TR 4 B e L el B I O i
TR T4 B 8] i 17X 5 S 200 “ g % 16 d7— 0 T
MR ZERNT 5 A 2123 HIEL . G505 HE 5
o M e — B35 Xof A Y T % T 3 H G A A A Y
BBk 3 H T RIS 53 45 5 5+ F (41 EL Nino)
SE P TIUI A R T 4 B 50 58 L 6 ) O B B TR UEE
R AR T H o P s BN VL R iR T 6
H bRy Ja AR 4200 A W O o H AR O G AR T
YR Z . 5506 19 HAM.7 21 Hili
HE TR 2 108 267 — B0 T 46 I8 T 28 T 4 s 16

T T AE B O 22 5 SO0 i 1 1 R i 2
20%’,%Z,§—ﬁo

2.5 RYPREESEROTERERN

AT I 58 00 o B 22 A e S8 1 L L K R
B WA ZER B B A 38 5 T 0 45 2R T <
G Je BRI B A A L AR I B X A 9 TR N 45
R LUE B4 3t g [ 5 00 B K R 55 . B B E B
R il AT SC A B M, T RN EE AT LA 3 A KA R
TEBF IR A A Lt i R R R R
91 i o G I 1) T AR 55 RCR «

(D ZEWHETE. AE 3 H A A w0 o B 45
R ARV AC R VLE VLD AR b DXL B A A
5T AR AU ER AR B A B KCE e A R K
TR U RO A A8 T 3 J5N A By 3 ™ UG B9
HER” . SCOLIE 2016 4F 5% 9 9T &2 B 2% W O A
Z W 5 R O A F R, 2016 AR BRRT H AR
1961 FFLIR %, 6 H30 HE 7 H 6 HRILH T
{7t B 2016 AF4F 25 I 8] e 1 0 B it 1) 2 TG 6 L 55
252500 K 5 BRI P 387 60 O 98 O Jo 4 el L R



490 A

% 943 %

SPHIX RAE T R E YR E . 7T H 18—20 HAEIL
Hi DX B 2016 47 by b DX 5 2 TN 3 AR L R B ™
ARG T-ME RETFIK,

(2) 3l Py 5 R ol 3Ok b 0 . TRRR UK
L3RR b b DX G 3k T P BT B B Y A, P
T HiL DX 8 7K 42 30 AT B A 22, B i o i B R A T
Sl b T U E A . SEBL R 2016 A 4 E 26
AN X T BT 7 B et R A KL
TUAE 18 A48 S 3 R L T AN R R B 1
13 48 (DX T ) HE B0 8t R v e 0 A O 55 W A R
Hor 6 H 30 H 5t M K Ty Jey i 28 W 51 & 1L AR o B s
B 22 NBETS.

(3) BRAFIL . 3 H T TR 5 ) 5 B K L B R
KRB VKR G5 X KRR AEIME”, gt
55,2016 4F 3—8 J & E L& A 46 K E
SR R AT AL 2010 4E LK W i £ 5 KK e
(HA 20 mm LA ) RAEWRECH 2011 F LR Z;
TR KU ] 0 22,10 2 L F R XUk H 88 5
2012—2015 4F G Fn, Hop 6 A 23 HILHA B &
WL VKR T T 99 AFET

3 2016 4RI M S Ik 15 5 A i

20142016 4F, FRIEF AR K PFHELKE T —IKH
5% El Nino F5, 3 F 2015 4F 11 J] 35 2| W {H . 0 {E
SRR R TOHT OO E TR g R (1982—1983 4F Al
19971998 4E)  Jii 2 1951 4F DL ok f5 5 e 2 45 2 i)
] 5 1 19 E1 Nino &4 (RB# A1 JE 52,2016 5 32 18 55
2016) . T KA (Klein et al,1999; Lau and
Nath,2000) 55 E[J B ¥ J& ¥4 W 5% % i (Meyers, 1996)
R X G i EL Nino 3 {1 15 5 2015/2016
TEA R R Z G WA L 2R AT BBV T S5 O B
O B 7 ol R B PRI R A B
VEF GR I8 2, 201745 2017b) . 2016 4F YA 3 T 4% 45
T3 H fy, R b S R T B R KRS e ]
T[] 19 22 B[] R R AAE K & 1 PT RE B R L AAEAT
R AEBR K R REE 58 2 05 1 AT 12 W4 B, O 8
T AR P BB A 36 5 81 X A A B R e
i 2016 4755 B H A5 2% T8 T R A
T E o 2 e R PR A S 32 T VR A B K T
W F 2% RS .

3.1 PDOEKIBRREES

I TR 32 5 7 A B S 0 AR AR B AR AL R AE (R
A 45 5 2013) , 33X A b K F ¥ 48 AR bR 3% 8l (Pacific
Decadal Oscillation, PDO) ) IE 1 {3 #1745 %5 ) 14 BE
. WP R AR B B: ENSO F 4400 [H 7 F X
fige 531 09 52 Wi B 852 3] PDO (1 58 1 CR 35 R Al &
#E.2003) . 1E PDO B {5 AH B CRFIE - v 4 132 i
B I AR RSP i W) - B 7R i P T AR 7R B R
SV A S A8 TR AR K il ) T 5 R0 AR
.32 7 AUAi 555+ ) o A T R R T AR 55 L o
TE VG AU 5 5 I B ARl DX R K R O D S T VL
U AR R AR AR P I X R OK R R . I
I 7R (&L 3) 2014 4F 9 7 LIk PDO 45 ¥k e 4 47
EALA HA #F— gy e, R4E PDO (55 . 11
ORI A Ry AR B 2 XA 55 5 E 2 AR AE KL
T i b DX 1T A A DX R K i 2D

3.2 #B32 El Nino EEH

B A S 9 A A8 Ak f 8 2 5 T &R 55, ENSO
1 S 1 S 55 7R 0 B 2 IR R A R A T 3R
FE 2 R R E L. Huang and Wu(1989) , #
SRME(2001) Y BIF 5 48 H  ENSO 76 B8 1) AS [7] By B e
AW ZE WA EEFR YA AFFN, 2 El
Nifio 54 4b F 52 3ok B Be st o o (6 V19 37 48 52 2 XU
KA 2D T 240 O T893 300 JE T 9 35 A B AR U A AR L i
VLI RS KR 22, 0 o ke Bk . AR
La Nina G549 A [f] By Bt » 36 B B /K BE 7 4 A A
— . AR T (1999) K fil 4R 18 45 (2000) Y
WA RS Z L, 381 I A E 20 50 (19985 1999)
FHEE A B[] B2 E AT T 20 A 175 EL Nino 4F
P AR AL Hh X 2= K A 2 2538

. “ 7‘ | | ‘ 0 ”‘h\‘ ‘ ‘ ‘ ‘

—_ O = N W A
S o

PDO+&

1860 1880 1900 1920 1940 1960 1980 2000
&

K 3 1854—2016 4% H PDO 8 i Ar
Fig. 3 Monthly PDO indices during 1854—2016



LR ]

L 2016 AF RN B BOR PP Jr 3 2 eIk 5 5 5 A

491

20142016 4%, AR I AR KE 3 &4 T 1951
LK B iR 19 EL Nino $ 4, 783X k(R 1) & J 5
FEH, 2015 4R A 2R R 2016 4F 45 25 fly KPP 2R
P B AT ML XA K AR 2 B T A O R R AE
GREIESF,2016) « FR 38 rp 2% R P 1 X O 1 sl o, 5+
T4z 8 K R AR T8 P R X I sz
SR OB s 5 JE A B R RO A O
S FEE TIN5, B AR SRR L P A SR O P L R
2015 4E A R E| 2 om I 1980 4E LSRR3R . 5 1 [+
R ] A I 2 B A Ot 30 Yk S Al A B A e
BN 2015 AFRk VA7 3R E KL DL KR K I 22
Horp & Ze At g b X FROK Bk T s AR — . BARE R A
5 v 0 IO 3% YR 38 EL Nino 5 /16 76 2016 4 %
REEHITEH Ze R AL AR A2 A X ' SR
R SR ATVE . AR Rl E
IR BE 35 505 14 AR B L 7R A RO R A o6 &
(ORI LLFE 1 784 Z2 88 IR 38 AR R OF- 3 X
Y83 Ay S 2 ) TUAH DG DX R R 5 VY S R I 0 AH G A
e F—o0. 42,58 5F 0. 01 W EHAKFERL ., HEFEMHR
P b R RO b DX S 3 (A G A I S 0s 58 L i
P UYL X AT 5@ o 0. 05 MK K., HE
FR TR) S AH 5 37 b R R F 7 i X 2 3 S IE AR O IX
X UL, El Nino % 5 2% KU 52 0 A5 22 45 22 45 1) 8
AIfEA . El Nino # 5t T, 48 W& 25 KR 55

M F 5 2 X 55, 53 El Nino F L £ 8L
T DX 5 B Ve A VL3 8. fR 5% EL Nino {4
TZWXE S HMAERIT . K54 H 7 1981
4F 2 J5 T A El Nino & "1 4% Lk I El Nino & 4 Ik 4F

(a)
40°N
30 &
B 3 ] ‘r'w}\jm
BT oﬁ""‘”-‘”
20 & “m:'Q lgrﬁf\g’ R
I :r?? » )
i '

80 9 100 110 120°E

80°S -+
0

60 120°E 180 120°W 60 0

I T T
—0.42 —0.33 —0.28 0.28 0.33 0.42

B4 RN R H B 2 U SR B S AT ()
H % (b) K E 7 (o) 2 8RR AH G
(40, 42,40, 33 FI20. 28 43 5% )it
SE3E 0.01.,0.05 Fl0. 10 5 Z K T K56
Fig. 4 Correlation coefficients between the
East Asian summer monsoon index and
the SSTs in previous December— January—
February (a), March— April—May (b)
and June— July— August (¢)

(The values of +0.42, £0. 33 and 3-0. 28 respectively

correspond to pass the 0. 01, 0.05 and 0. 10 significance levels)

80 90 100 110

10 20 30

Kl 5

40

50 60 70 80

1981 42 J5 Fr#5 El Nino(a) X H 48 LL I El Nino FH {4 (b)

UAE B 7 B K IE BP0 R Gz - 06)

Fig. 5

Percentages of positive anomalies of precipitation in the decaying summer of

all El Nifio events (a) and of moderate and strong El Nifio events (b) (unit: %)



192 A

% 943 %

B 7 W KB BRSP4 0 45 L AT LA i 45 D
I El Nino WAEE R ILH T iF 2 W 1 E 5 3 G
Wi, CA MK, AR ES R EL Nino b &2 H
by DR 98 i) CRsg e 0 XK AIE 2007 5 X1 AE g 1
2010a;2010b), {H38 El Nino {4 X% 4 W B 2= K3
DL R 2 R 1 5 T A I A T S 2 2
GRUR . 19995 PR 2% 07 Fl R [, 20000, [&] 5 1 2%
SABARLF B T X —HE A

3.3 AEEHEFBRNENER

XU El Nino 25 k3 B 2015/2016 4 & 2
B Z Ja W A B2 AR B0 B VR U U S I T L2
2R IR 2R I IR ST 48 B4 0 1951 4F DIk Je i {8
AT AR 1) 7 FRHT 9 305 52 e 2 0 52 2 XU = 432 03 7R
CEIB%:,201632017a52017b) . 7E 5% 1 B8 1 B4
B HE VR W U — 2B A T B 2 R e e i R A
B EE RS . B 4 JRAT LE WL AR B 2R AR 4
SH4 BV SR BB R Y O B A G
6 454 T 2016 4F 1—8 A% H I0BW Fl Nino3. 4
DXV Tk 4 500530 55 52 2 W) e o R BORTHE 2 B 1Y
AR R, A LI L Nino3. 4 X L 5 & &
SER R A R ) R L A G TE 5 BT W B
U5 3K U8 B ENSO =545 5 2 XU 38 19 5% i) 3 2244
MR L MEZ, F1 ENSO A A, IOBW 5 &l & 48
B A O R A AR R i fEL, RN S
H I A E B 3% KT Nino3. 4 ¥ iR 48 805 8l &
MR ORME . Xt — PR EETEIIE .Y
AR T AR RT3 I YA T O s e B T TR Y
o 20 12 A2 2 45 P RSP I vy 4% 20 fi 5 i 7 1) TR

(a) [OBW
0.84 =Nino3.4

0 28 38 4A SA oA A A
A

BET W AH G R B — A T HEBR EL Nino 1
P B3 JSE ¥ 13 T 1 F B2 2 A R IR R RBR I 1Y
SR CPEIM ) o [R)AE AT DA B VO T P et B 25 o
S0 B IE AN SE HR G XS T 850 hPa o 5t
SBEFRGL - XA R 67 JT &l &5 i 55k AR B R KL
D 555 = 22 3% B 25 30 B L 5 R T IR A B

SR S AE 2016 45 F AR KA Rafy B ¥ 4 X —
FOE Vi I DR Ul I b A Oy Dy s ) A 5 1Y
BT LA FEC8 H MIO R85 AR A% 1 ik ] 4
FEAE P A L X . 52 52 0 ety SOE % 3 e iy
SIS 15 BR A g S 3 IR G L KP4 XA 2 AR Z
FIT ) S5 5 IS AN AL 4 A e Sk e RO P B
o A T 2R 2R I 2 XA S S D 55 e S g
S, PHUE.2016 4F 8 HARW R F KR R AL T AEH
BEMETNEL, 5508 1 E AR AR i X K
P K R PRI 25 IR TR R Ui o o A S0 2 R Ut O A
i DL X R TAR B ) 30k R GRS
2017a),

4 giie e

WEFE 43 A1 A AL, 2016 4F TR 000 45 4 fE 4R T
o E AU AR SR DL SR 25 B K W £, W T 5 it
PraE L 1983 4FH L H EL 1998 4R 527 Y Ak 3, ofE
B TR0 A VL I 3R K S R 2 R B WU B
81 AR KA 22 75 b b [X 7R T 0 RN 4 T R S T
/U T A T A, 55 S — B ELX b T R K R s 2 9
DA 5 0 2 ot A2 b R0 PG b b X 63 5 5 22 T L

0.1

(b)

—0.44  «JOBW
o rNinos.4
1 28 370 47 5 6A 1A 8A
A

Bl 6 2016 4F 1—8 J13& /1 TOBW HI Nino3. 4 X i 315 5040 5l 5
B 7 ) e ot 8 K Ca) I 0L B (b)) B9 G 2R 4K

Fig. 6 Correlation coefficients between the monthly IOBW index (blue) and

Nino3. 4 index (red) with the intensity (a) and the position of the high ridge (b)

of the western Pacific subtropical high from January to August 2016
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