APCC

The seasonal outlook for East Asian winter
2018-2019 from dynamical models,
APCC MME, WMO LC LRFMME

APEC Climate Center
Yoojin Kim




B
APEC Climate Center Multi Model Ensemble (APCC MME)

® 3M-lead seasonal-rolling forecast since 2005
® 3M-lead monthly-rolling forecast since 2008
® 6M-lead monthly-rolling forecast since September, 2013

® At present, 17 leading climate forecasting centers and institutes in
11 countries are participating.
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® Data collection from the 17 centers
and institutes in the world

® Producing seasonal forecast &
verification data by MME
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APCC MME

® APCC webpage : http://

APCC

Research Climate Information Services

Climate Information
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About us

» Home = Climate Information Service > Seasonal Forecast > Outlook

Outlook

NDJFMA -

Probabilistic
MME Forecast

Deterministic

MME Forecast Deterministic Forecast

» Outlook

+ | BSISO Forecasts

+  Current Climate Conditions

Climate Outlook for November 2016 - April 2017

BUSAN, 25 October 2016 - Synthesis of the latest model forecasts for November 2016 to April 2017 (NDJFMA) at the APEC

Climate Center (APCC), located in Busan, Korea, indicates the ENSO state to be neutral. The positive temperature anomalies are
most likely to prevail over the globe. Highly probable above normal rainfalls over the maritime continent are predicted for NDJ

+ | K
+ CUPs
+ ADSS

Temperature and Precipitation Outlook:

1. Forecast for November 2016 - January 2017

v" CLIK: Climate Information Tool Kit
v" ADSS: APEC Climate Center Data Service System
Download APCC MME, individual models, etc.
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WMO LC-LRFMME

Lead Centre for Long Range Forecast Multi-Model Ensemble
® Data collection from the GPC’s in the world
® Producing seasonal forecast & verification data by MME

[ 2 WMO LRF MME = X

« C ff [ httpsy//www.wmolc.org/ % d

Login  Sign Up Sitemap Contact Us
WMO Lead Centre for
Long-Range Forecast Multi-Model Ensemble

About us News Data & Plot Related Sites WMO Lead Centre for SVSLRF ++

Introduction | Deterministic MME | Probabilistic MME | References

test Forecast

CBS-OPAG/ RCC
DPFS/ ET-ELRF ’
(Advisory body)
ECMWF R EOW,
f H
Montreal H
il
= Exgter Seoul Z
A 2016 AMJ -
. Beljing & = Washington
Touluse o
X CPTEC
i N
[2016 2mJ | Sl Ly
T
(R&D branch of
\ Latest PMME plot wizwzis) | > Latest Individual Forecast plot LC-LRF MME)
Notice / News More » WMO Global Producing Centres
= Check! System Requirements
| v . Canadd  Montreal @ Beijing e ECMWF
All GPCs(12) for FMA 2016 are uploaded 2016.01.25 BCC
All GPCs(12) for JFM 2016 are uploaded GED 2015.12.22 Py =
- Seoul (i Toky m Toulous !@ Wasningts
All GPCs{12) for DIF 2015 are uploaded 2015.12.01 W o \lﬂ‘) o oueuse . vasningten
All GPCs(12) for NDJ 2015 are uploaded 2015.10.22 %
Exet: POAMA Melb ) Pretori & CPTEC
All GPCs(12) for OND 2015 are uploaded 2015.00.30 el oure. QG rretors GRS

61 16-GIL YEOUIDAEBANG-RO DONGIAK-GU SEOUL 156-720 Republic of Korea
>~ Korea Email. lc_Irfmme@korea.kr Tel. 82-2-2181-0474 Fax. 82-2-2181-0489
U K M Jemina © Copyright KMA all rights reserved.

Privacy Handling Policy

today : 82  total : 148407




New GPC!

Offenbach
(Aug. 20177)
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* Beijing: China Meteorological Administration (CMA)/
Beijing Climate Center (BCC)
e CPTEC: Center for Weather Forecasting and Climate
Research/
National Institute for Space Research (INPE)
e ECMWF: European Centre for Medium-Range Weather
Forecasts
¢ Exeter: Met Office, United Kingdom
e Melbourne: Bureau of Meteorology (BoM), Australia
¢ Montreal: Meteorological Service of Canada (MSC)
e Offenbach: Deutscher Wetterdienst
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¢ Moscow: Hydrometeorological Centre of Russia

* Pretoria: South African Weather Services (SAWS)

¢ Seoul: Korea Meteorological Administration (KMA)

 Tokyo: Japan Meteorological Agency (JMA)/

Tokyo Climate Center (TCC)

¢ Toulouse: Meteo-France

¢ Washington: Climate Prediction Center (CPC),
National Oceanic and Atmospheric Administration,
United States of America

» A benefit: diversity of model set, an important condition to improve the MME’s forecast skill
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ENSO Prediction

® East tropical Pacific SST warming

® Around +1°C SSTA predicted for upcoming 6 months in NINO 3.4
region

Sea Surface temperature for December 2018-February 2019
Unit:%

Nino3.4 Index for 2018 NDJFMA
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ENSO Prediction

® Probabilistic ENSO prediction (APCC MME)

® DJF Weak El Nino

Probabilistic ENSO Forecast for DJF 2018

Weak E ® Moderate E

Neutral

. Weak EI Nino (42.4%)

* ENSO Intensity based on 3M Mean Nino3.4 SST Anomaly (Category Boundries: +/-1.5, 1.0, 0.5°C)

Probabilistic ENSO Forecast for 2018 NDJIFMA
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* ENSO Intensity based on 3M Mean Nino3.4 SST Anomaly (Category Boundries: +/-1.5, 1.0, 0.5°C)
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APCC

Global Winter Prediction
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APCC MME DJF MEAN Probabilistic Prediction

Temperature at 2m for December 2018-February 2019 Precipitation for December 2018-February 2019
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Northern Hemisphere T2m warming, East Asia
El Nino response warming in East Asia

El Nino-like precipitation pattern, but not strong
Dry western Pacific, wet-neutral eastern Pacific

Arctic warming, circulation brings cold waves from high-latitudes
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AP

CC MME DJF MEAN Prediction

Sea Level Pressure for December 2018-February 2019

Unit:%
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El Nino like SLP pattern

APCC MME 850 WIND DJF 2018

Anomaly Streamfunction(107-6)
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® Tropical western Pacific High, eastern Pacific Low

® Anti-cyclonic circulation over western Pacific (weak El Nino response)
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WMO LC LRFMME DJF MEAN Probabilistic Prediction
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® Northern Hemisphere warming

® Sub-tropical western Pacific cooling

® Weak El Nino like precipitation, SLP
pattern

® Sub-tropical western Pacific dry,
High pressure

® Similar with APCC MME, generally
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APCC

East Asia Winter
Prediction & Verification
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APCC MME 2m temperature

Temperature at 2m for December 2018-February 2019 . .
s ® Warming over East Asia (more than 40%

models)

® Mongolia, eastern China, Korea, Japan
warming, except the west southern part of
China
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1
Heidke Skill Score (HSS)

® Skill = (score value - score for the standard forecast) /
(perfect score — score for the standard forecast)

® For the HSS, the "score" is the number correct or the proportion correct. The
"standard forecast" is usually the number correct by chance or the proportion
correct by chance. Thus using the proportion correct,

HSS = {(a+d)/n - [(a+b)(a+c)+(b+d)(c+d)]/n? }/{1 - [(a+b)(a+c) +(b+d)(c+d)]/n? }

d: correct | c+d-:
rejection | no fcsts

((a+c)-(c+d)+(a+b)-(b+d))/2

3
o]

C: misses

® This can be simplified into, jecnenvation
. B
- - ves | @ hits bi false a:-l]:b_t -
. ad — bc < alarms | yesfcsts =2
HSS = : z
e =
4]
=

a+c: b+d- N: Total
yes obsvd | no obsvd | forecasts

—0o< HSS =<1, HSS=<0 no skill

Marginal of Obs

HSS > 0 skillfull



- Heidke Skill Score : T2M, NDJ (1983-2010)
APCC MME 2m temperature ) | |

g
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® Forecast skill (HSS) i
; APEC Climate Center

Best skill Tropics, Ocean ‘
No skill China land in DEC, but skilfull in FEB
DEC Arctic contribution to EA is not predictable

Temperature at 2m for DEC 2018 Temperature at 2m for JAN 2019
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WMO LC 2m temperature
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® Similar with those from APCC MME

® Cold sub-tropical western Pacific
® Warmer FEB, roughly
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APCC MME Precipitation

Precipitation for December 2018-February 2019

® Dry over sub-tropical western Pacific

® Anti-cyclonic circulation in western Pacific,
El Nino

® Wet in some part of western China, North
Korea, north eastern China

® Wetter Dec, Drier Feb

Precipitation for JAN 2019 Precipitation for FEB 2019
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APCC MME Precipitation
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WMO LC Precipitation
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Similar with those from APCC MME
Dry over sub-tropical western Pacific
El Nino like circulation pattern in western
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Summary

® ENSO

— DJF weak El Nino

— Dry sub-tropical western Pacific, Neutral-wet tropical eastern Pacific
® T2m

— East Asia warming (Mongolia, China except west southern part,
Korea, Japan)

— ElI Nino response
— Consistent warming DJF, slight warmer February
— Be careful the Arctic warming

® Precipitation

— Dry sub-tropical western Pacific, Wet some part of western China,
North Korea, north eastern China

— El Nino response
— Consistent dry in sub-tropical western Pacific; slight drier FEB
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