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Figure 1 The outlook of Nifio3.4 index in autumn and winter (from November 2018 to January 2019) by FGOALS-f2 climate prediction system. The

black fine line is the Nifio3.4 index calculated by observed SST. The red dotted line is the Nifio3.4 index predicted by FGOALS-f2 seasonal prediction

system with 35 ensemble members and the black thick solid line is their averaged result. The blue dotted line is the connection line between observation
and prediction. Units: °C
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Figure 2 Prediction of spatial distribution of sea surface temperature (SST) anomalies in autumn and winter (from November 2018 to January 2019)
by FGOALS-f2 prediction system. Units: °C
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Figure 3 Outlooks of spatial distribution of Indian Ocean Dipole (IOD) in autumn and winter (from November 2018 to January 2019) by

FGOALS-{2 climate prediction system. Units: °C
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Figure 4 Prediction of spatial distribution of surface (2 m) air temperature anomalies (a) and U-V wind anomalies at 850 hPa in autumn and winter (b)
(from November 2018 to January 2019) by FGOALS-f2 climate prediction system

5L R A (R ERAE, T [ T 0 3 XA
L SR 1 & ZR K AT e 2, i
FE I I 2 A TG SRR, B
IR U VR NS RCE L/ E

AHIE 5T R v R 2 B RS ) B
WFFE B KRR 27 R o K I AR 7 2 %0
ML R 4 5L 56 E FGOALS-f22: 7
N -2 AT ST &R G2 JT R T 2018/
2019 4F Bk & & R MR F B M T .
FGOALS-f2 i lll £ 4t A 201746 H iz

4

R SE RS VR B SR U, T &5 SR AR
v AR A BUN R G20 2 5
By, 7 B GRS PO S T
% )% . FGOALS-f270i il 2 ¢ 2018
AETH B U E R, 20184EFK 4 ZY
E[BE V¥ ML X TOD ¥ — B 48 FF IE AL AH,
ERIODE A 7E 10 H ik B Fcik. 2018
AR KA ZE Y AR T TP AR RO b XK
W 2 R L — W v A B 1Y JE R JE i S
Pk, MR EmE Y130, FE

IR JE W B FIE TODEE 4 & AR I, T
T 2 5 225 5 2 B vl [ 4% 2 XU 3 it 559
ARy X SRR T A =, 1
25 SN SR RS, R e AHE I A )y M
XAG MR F R R 1L,
B R VS g RS s T RE 32 BN
BE AR Z ST 5 A 2 MR, BB
T SRR

Sy I S VAt AR A A O R R AR
TRV Ve 3 R IR T B T U IR ) AR



AR AR Ak, FGOALS-f2 M il 38 i LASG M 3 fIFGOALS-f2 Wil &2 M &5 5, A3k [ 14 55 9 Uk ¢ <45 71 )
M2 GEAs dh 22 TF R IR B PR, GRS A RS Z R T UL R R AR SR

it RAUATERFEREEEFAETIARTARAAARAIRBTIRIAGNRWNURFTREL R EAREEHB R

#PL
%30k

1 YuanY, Yang S. Impacts of different types of El Nifio on the East Asian climate: Focus on ENSO Cycles. J Clim, 2012, 25: 7702-7722

2 WuNG,Lin L X, Li TR, et al. Causality analysis of the cryogenic freezing rain and snow weather in Guangdong Province at the begin-
ning of 2008 (in Chinese). Guangdong Meteor, 2018, 30: 4-7 [RJ1 B¢, MR, Z2RIR, 5. 2008 4FE4)) 74 7 AR I 25 KR RS
IR, ] AR A4, 2008, 30: 4-7]

3 Zhen F, Zhu J, Zhang R H, et al. Successful prediction for the super El Nifio event in 2015 (in Chinese). Bull Chin Acad Sci, 2016, 2:
251-257 [FK, RIL, fKIRAE, 5. 2015 P /RIE WA RN TR, HEBABEBE T, 2016, 2: 251-257]

4 Song W L, Yuan Y. Uncertainty analysis of climate prediction for the 2015/2016 winter under the background of El Niflo events (in Chi-
nese). Meteorol Mon, 2017, 43: 1249-1258 [RIC¥, IE. MJE/RIEHTT H T 2015/2016 4F4 Z S M W0 04 A & P #r. KA,
2017, 43: 1249-1258]

5 Saji N H, Goswami B N, Vinayachandran P N, et al. A dipole mode in the tropical Indian Ocean. Nature, 1999, 401: 360-363

6 LiuYF, Yuan H Z, Guan Z Y. Effects of ENSO on the relationship between Indian Ocean Dipole and China summer rainfall (in Chinese).
J Trop Meteorol, 2008, 24: 502-506 [XI'& &, ®E®, JkF. ENSO X 10D 5+ EE Bk LRI, P L3R, 2008, 24
502-506]

7 Liu X F, Yuan H Z. Relationship between Indian Ocean Dipole and autumn rainfall in China (in Chinese). Nanjing Inst Meteorol, 2006,
29: 644-649 [XIE &, HEL. EUZRME TS5 EKERKK KR, MaUTREBEEMR, 2006, 29: 644-649]

8 WuG X, Liu H, Zhao Y C, et al. A nine-layer atmospheric general circulation model and its performance. Adv Atmos Sci, 1996, 13: 1-18

9 Bao Q, Wu G X, Liu Y M, et al. An introduction to the coupled model FGOALS1.1-s and its performance in East Asia. Adv Atmos Sci,
2010, 27: 1131-1142

10 Bao Q, Lin P F, Zhou T J, et al. The flexible global ocean-atmosphere-land system model, spectral Version 2: FGOALS-s2. Adv Atmos
Sci, 2013, 30: 561-576

11 Zhou L J, Bao Q, Liu Y M, et al. Global energy and water balance: Characteristics from Finite Volume Atmospheric Model of the
IAP/LASG (FAMIL1). J Adv Model Earth Sys, 2015, 7: 1-20

12 Oleson K W, Lawrence D M, Bonan G B, et al. Technical Description of Version 4.0 of the Community Land Model (CLM). NCAR
Technical Note NCAR/TN-478+STR. 2010, doi: 10.5065/D6FB50WZ.2010

13 Smith R, Jones P, Briegleb B, et al. The Parallel Ocean Program (POP) Reference Manual, Ocean Component of the Community Climate
System Model (CCSM). Los Alamos National Laboratory Technical Report, LAUR-10-01853, 141. 2010

14 Kobayashi S, Ota Y, Harada Y, et al. The JRA-55 reanalysis: General specifications and basic characteristics. J Meteorol Soc Jpn, 2015,
93:5-48

15 Harada Y, Kamahori H, Kobayashi C, et al. The JRA-55 reanalysis: Representation of atmospheric circulation and climate variability. J
Meteor Soc Jpn, 2016, 94: 269-302

16 Behringer D W, Xue Y. Evaluation of the global ocean data assimilation system at NCEP: The Pacific Ocean. Eighth symposium on inte-
grated observing and assimilation systems for atmosphere, oceans, and land surface. AMS 84th Annual Meeting, Washington State Con-
vention and Trade Center, Seattle, Washington. 2004. 11-15

17 Barnston A G, Tippett M K, L’Heureux M L, et al. Skill of real-time seasonal ENSO model predictions during 2002-11: Is our capability

increasing. Bull Am Meteorol Soc, 2012, 93: 631-651



a4 % b B

Summary for “2018~20194EFk 42 Ju./K J& 145 A1 ER B B AR - A T

Outlook for El Nino and the Indian Ocean Dipole in autumn-winter
2018-2019

. 1# . . 2 g - .13 . 13 p: 1 . 1
Qing Bao' , Xiaofei Wu", Jinxiao Li ", Lei Wang , Bian He ', Xiaocong Wang ',
.. .13 . 1,3
Yimin Liu "~ & Guoxiong Wu
! State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics, Institute of Atmospheric Physics, Chinese
Academy of Sciences, Beijing 100029, China;
% Plateau Atmosphere and Environment Key Laboratory of Sichuan Province, School of Atmospheric Sciences, Chengdu University of Information
Technology, Chengdu 610225, China;

3 College of Earth and Planetary Sciences, University of the Chinese Academy of Sciences, Beijing 100049, China
* Corresponding author, E-mail: baoqing @mail.iap.ac.cn

El Nifio-Southern Oscillation (ENSO) in the equatorial Pacific Ocean and the Indian Ocean Dipole (IOD) in the equato-
rial Indian Ocean are two major natural variabilities on seasonal and inter-annual timescales. In this study, the Flexible
Global Ocean-Atmosphere-Land System Model, finite volume version 2 (FGOALS-f2), sub-seasonal to seasonal (S2S)
climate prediction system, was used to make a seasonal prediction for autumn and winter 2018-2019. The FGOALS-{2
S2S prediction system was developed at the State Key Laboratory of Numerical Modeling for Atmospheric Sciences and
Geophysical Fluid Dynamics (LASG), Institute of Atmospheric Physics (IAP), Chinese Academy of Sciences (CAS), and
is run on China’s Tianhe-2 supercomputer located at the National Supercomputer Center in Guangzhou, China. The
model used in the prediction system is CAS FGOALS-f2, which is a next-generation climate system model of
LASG-IAP, representing the interaction between the atmosphere, oceans, land, and sea ice. The seasonal prediction
products from this system have been submitted to and used operationally by the National Climate Center of the China
Meteorological Administration, as well as the National Marine Environmental Forecasting Center of China, since June
2017. The FGOALS-f2 S2S prediction system has achieved 37 a retrospective forecasts (reforecasts) covering the period
1981-2017. The reforecast experiments include 24 ensemble members, while the real-time prediction uses 35 ensemble
members. The latest prediction results, in July 2018, reveal that: (1) A positive IOD will persist through autumn and
winter 2018-2019, and the peak phase will be in October with an amplitude of approximately 0.4°C. Based on the 37 a
reforecasts predicted from each July 20th, the one-month-lead prediction skill of the IOD is 0.82 in the IOD prediction of
July, and the five-month-lead prediction skill is 0.56. (2) In the equatorial Pacific Ocean, the prediction results reveal a
Moderate El Nifo is under development, and Nifio3.4 index values may reach approximately 1.3°C. Based on the 37 a
reforecasts predicted from each July 20th, the one-month lead prediction skill of the Nifio3.4 index is 0.97 in the ENSO
prediction of July, and the six-month lead prediction skill is 0.83. (3) The Moderate El Nifio and positive IOD may in-
duce a weak China winter monsoon, characterized by a warm winter. For North China, the meteorological conditions are
expected to have adverse effects on atmospheric diffusion; while for South China, warm and wet conditions are likely to
prevail, since the lower-level jet of the Indian Ocean is predicted to strengthen.

To better predict the equatorial sea surface temperature anomalies in the eastern Pacific and Indian oceans, the
FGOALS-f2 S28S climate prediction team will continue to update the prediction results on the 20th of every month, re-
leasing them (with respect to ENSO, the IOD, climate, and average monthly weather in China) on the website, and report
the latest prediction results via the WeChat public platform.

climate prediction, El Niiio, Indian Ocean Dipole, warm winter, atmospheric diffusion conditions
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