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User needs reliable and actionable information for decisioraking.

Ready Go!

Seasonal Short-Range
forecasts forecasts

Goal of S2S project

Many decisiondgn agriculture,water, disasterrisk reductionand health fall into

the subseasonato seasona(2S)range

Thegoal of a new WWRP/THORPBMXCRHoint researchprojectis to improve
forecasts and understanding on the XS scale, and promote uptake by
operationalcentersanduseby the applicationscommunity

TheWWRP/WCRP Spiject(2013)



-+ APCC

29,
o APEC CLIMATE CENTER

Sgd @OXRBssasonal
Forecasting Activity

(July 24, 2018)

Hae-Jeong Kim?*,
Yoo-Rim Jung, A -Young Lim,
Chang-Mook Lim and Yoo-bin Yhang
APEC Climate Center



MISSIOnof the APEC Climate Center

To enhance the socteconomic welbeing of member economies by utilizing
up-to-date scientific knowledge and applying innovative climate prediction
techniques.
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Climate Prediction Interdisciplinary Research
APCC produces value-added, reliable, APCC leads in the development of interdisciplinary
and real-time climate prediction information research and application techniques at the
and provides the APEC region with it. climate-environment-society nexus.

o/

Climate Information Services International Cooperation

APCC strives to be a key climate database center to distribute APCC guides developing countries from the APEC
climate data, information products, and related tools. region toward building their own capacity to produce
reliable climate prediction information.



APCC Activities
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Climate Prediction & Information Service

V http://www.apcc21l.org

Climate
Maonitoring

Forecast

Climate Information Information Service System



Seasonal Forecast

A Producing skillful reatime climate predictions and developing reliable
climate prediction system basedn aMulti-Model Ensembl§MME)

technique.
A MME seasonal prediction is one of the most reliable seasonal forecast

Temperature at 2m for March-May 2018

information at present.

Anomaly Pattern Correlation

Temperature

0.80

0.60

-] Probability fields are displayed |

30w

|
0

L U L S L e L R
30E 60E 90E 120E 150E 180 150W 120W G0W 6OW 30W

S T T TR T D T R B

L immmE . mEEC

80 70 60 50 40 -0 40 50 60 70 80 0 40 50 60 70 80

Precipitation for March-May 2018

2008 : 2009 : 2010 : 2011 : 2012 :

2013 : 2014 : 2015

V60 =TT T T T T T T T T T T I T T T I T T T I T T T I T

558255825525 8RE582558255825588

Min et al. (2017), Climate Dynamics

{ Probobility fields ore displayed }

30w

T
o

o T RELEE AR TR A L A W B
30€ 60E 90E 120E 150€ 180 150w 120W 90w 60w 30w

Below Normal Above

L SEEEES WEEN |

70 60 50 40 -0 40 50 60 70 B0 O 40 50 60 70 B0



APCC MME Prediction System

A ¢CKS ¢g2NIRQa fIlINASau aa9 aeausSy ol
generate monthly rolling 3month and 6month MME climate outlooks.

Organization/Institute

Multi-institutional Cooperation Australia  Bureau of Meteorology (BoM)

Canada Meteorological Service of Canada (MSC)

Australian Government
Bureau of Meteorology

National Conters for 8500 iy oo Meteorological Senvice of . Beijing Climate Center (BCC)
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Central Weather Bureau Pusan National University (PN U)

® e Peru Servicio Nacional de Meteorologa e Hidrologa (SENAMHI)
ﬁ O C>§ Euro-Mediterranean Center H H
et Otice [T C}% > pistiAeseiinon SN HydrometeorologicaCentre of Russia (HMC)
© Main Geophysical Observatory of Russia (MGO)
Vioaikov Main mmim‘omwa'ow@ (@) J;\ZZTWME‘EU’DIWIC&I UK Met Of‘flce
. -“"”’en ' orea Metaorlogical Center for OceathandAtmosphere Studies (COLA)
S X S International Research Institute for Climate and Society (IRI)
Pusan Nafona! Universiy USA National Aeronautics and Space Administration (NASA)

National Center for Environmental Prediction (NCEP) /
National Ocean and Atmospheric Administration (NOAA)



APCC Activities
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Climate Prediction & Information Service

V http://www.apcc21l.org
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Expansion intssubseasonalorecast
by providing BSISO reéime forecasts




BSIS{oreal SummetntraseasonabOscillation) Prediction

A Since 2013APC®asexpanded climate servickom seasonal tsubseasonal
timescaleby providing BSISO redime forecastsfor upcoming 20 days. i$
available fromMay to Octoberat APCQvebpage and updates everyday.

A For thereal-time forecast the Lee et al. (2013) BSI8@ex is applied.
BSISO Forecast for 290¢t2015-17Nov2015
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BSIS{oreal SummetntraseasonabOscillation) Prediction

A The wet and dry spells of the BSISO stromdlyence extreme hydro
meteorological eventanmajor driving forces of natural disasters.

A BSISO1canonical northward propagating BSISO over A&gion with 3060 days
guastoscillating period
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BSIS{oreal SummetntraseasonabOscillation) Prediction

A The wet and dry spells of the BSISO stromdlyence extreme hydro
meteorological eventanmajor driving forces of natural disasters.

A BSISO2 : prenonsoon and onset mode with periods of both around 30 days and 1C

20 days
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APCC BSISO Prediction System

A Multi-Institutional Cooperation

Climate Forecast T126
System 4 40 days Once a day L64
NCEP T574, T190
Global Forecast ,
System 1 16 days Oncea day L64
: POAMA 2.4 muHi . T47
Australia week model 33 40 days Twice per week L17
ECMWF Ensemble . T639, T319
ECMWEF Prediction System 51 32 days Twice per week L62
Taiwan T119
CWEB CWB EP®119 6 40 days Every 5 days L30




Required data

Specifications for the type and format of data needed from the operational
centers in order to participate in the activity

Fields OLR, and u850 totals (anomaly fields optional)

Daily,or less for those systems run at a reduced
frequency

Update frequency

Format ASCI|




Operation Schedule
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Quiality

Data »
Collection Check

|
FTP I
|

Model forecast

Communication

with model
Observation providers
Pre-
processing

\_

~

» BSISO projection » Dissemination

Verification

(previous forecast,
accumulated forecast)

Interpretation
& description
of prediction

(BSISO phase diagram,

Graphic
5-day meanOLRanom) J,

Application
(Prob. forecast for
HeavyRainfall occur.)

Weekly
meeting

—/

Time : 9:20

13:00
(every day)

11:00 12:20



BSISO Forecast Products

A Daily forecast of BSISO index

A 5-day mean OLR anomaly

A Probability of heavy rainfall for week1&2 predicted by BSISO index
A Verification results indcast realtime forecast)

Probability of heavy rainfall determined by predicted BSISO
BSISO Forecast for 290¢t2017-17Nov2017
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Performance of APCC BSISO

BSISO 1

Potential Predictability
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Better forecast?practical use

=

BSISO
Forecast

Reliable
forecast

Reasonable Recognition
interpretation of the value

=

Actionable
information
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[ Better forecast
from better understanding on BSISC
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[~ Better forecast

BSISO

from better understanding on BSISC

Weekly meeting based on BSISO index forecast

Before meeting

Construction of analysis system for BSISO related atmospheric status
Searching climate issues and analyze them for previous week

© verlaion  wonioing Forecas

OBS fields estimated by BSISO index: 20170616 B1: 1
(a) OLR & 850hPa Wind . () PRCP | | |82: 6

. T2M. SH, RH, MSLP. OLR, Z,
" OMEGA, U, V, SST, PRCP

from ERA interim, NCEP/DOE
NOAA, GPCP, APHRODITE




[~ Better forecast

BSISO

from better understanding on BSISC

9 Weekly meeting based on BSISO index forecast

‘Before meeting

Construction of analysis system for BSISO related atmospheric status
Searching climate issues and analyze them for previous week

} B voioino Foreces

OBS fields estimated by BSISO index: 20170616 B1: 1
(a) OLR & 850hPa Wind . () PRCP | | |82: 6

. T2M. SH, RH, MSLP. OLR, Z,
" OMEGA, U, V, SST, PRCP

from ERA interim, NCEP/DOE
NOAA, GPCP, APHRODITE




L Better forecast

from better understanding on BSISC

~ Before meeting
Construction of analysis system for BSISO related atmospheric status
Searching climate issues and analyze them for previous week

} --------------------------

8June2017-16June2017
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L Better forecast

from better understanding on BSISC

. Weekly meeting based on BSISO index forecast

~ Before meeting
Construction of analysis system for BSISO related atmospheric status
Searching climate issues and analyze them for previous week

EASTERN ASIA Probability of heavy rainfall determined by predicted BSISO

Total Precipitation (mm) OBS WEEKT ECM LC.:19/082017 L FCST
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JUN 18 - 24, 2017 20N
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L Better forecast

from better understanding on BSISC

9 Weekly meeting based on BSISO index forecast

‘Before meeting
. Construction of analysis system for BSISO related atmospheric status
Searching climate issues and analyze them for previous week

} W [—



L Better forecast

from better understanding on BSISC

W Weekly meeting based on BSISO index forecast

~ Before meeting
Construction of analysis system for BSISO related atmospheric status
Searching climate issues and analyze them for previous week

_____________________________

)

OBS fields estimated by BSISO index: 20170616 B1: 1
(a) OLR & 850hPa Wind G)PRCP I82: 6




[~ Better forecast

BSISO

from better understanding on BSISC

. Weekly meeting based on BSISO index forecast

Before meeting _ x Southwest Monsoon Onset Monitoring (20180604)
Construction of analysis system for BSISO related atmospheric status

Searching climate issues and analyze them for previous week

_____________________________

} Monitoring L India i Monsoon onset, heat wave
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L Better forecast

from better understanding on BSISC

W Weekly meeting based on BSISO index forecast

" Before meeting
Construction of analysis system for BSISO related atmospheric status
Searching climate issues and analyze them for previous week

—————————————————————————————

} Monitoring | India . Monsoon onset, heat wave

_____________________________

! S. Korea i Changmaheat wave

OBS fields estimated by BSISO index: 20160630 g; p

(a) PRCP & 850hPa Wind & 5820/5880gpm (b) T2M
1 " L 1 L L | L s 1 )

.

(d) T2M
1




L Better forecast

from better understanding on BSISC

9 Weekly meeting based on BSISO index forecast

‘Before meeting
. Construction of analysis system for BSISO related atmospheric status
Searching climate issues and analyze them for previous week

} Verification Monitoring _



(a) OLR & 850hPa Wind

Probability of heavy rainfall determined by predicted BSISO

(b) PRCP

ECM fields estimated by BSISO index: 20170608(+0day)

B1:
B2:

WEEK 1 ECM 1.C. : 08/06/2017 %
Py - SEE AN —7 L
~ Z D
‘?ﬁ?
Q‘ﬁ. - .
N //\/\ f) I
\\i:':" { ! W\b/“ ‘EE;?
/ AW (v 7/ B
/ L N ~
* Nt |
. = 5~ -
e
T T == T
e0€ 90E 1200 150

90

80

70

60

50

40

30

20

yWeekly meeting
| based on BSISO index forecast

)

o

(a) PRCP & 850hPa Wind & 5820/5880gpm
1 1 1

0E 1208 1508 180

(c) PRCP
|

n

I

&

& T T T T
. . =
&

&

i

(b) T2M
1

ECM fields estimated by BSISO index: 20170608(+0day) ny o

5

Ggﬁ;&mg S

T
HE

(d) T2M
|

1208

1508

& T T T T
. & = -
. & g

o

&
&




L Better forecast

from better understanding on BSISC

' .. Weekly meeting based on BSISO index forecast

Before meeting
Construction of analysis system for BSISO related atmospheric status
Searching climate issues and analyze them for previous week

At meeting
: Discussion on verification for previous week, current status,
and prospect BSISO activity and atmospheric condition for next two weeks

© verlaion  Nonoing Forecas



L Better forecast

from better understanding on BSISC

Weekly meeting based on BSISO index forecast

Before meeting
Construction of analysis system for BSISO related atmospheric status
Searching climate issues and analyze them for previous week

At meeting
. Discussion on verification for previous week, current status,
and prospect BSISO activity and atmospheric condition for next two weeks

After meeting
. Writing BSISO weekly bulletin

O Verbaion  montong  Forecast



B5ISO
Forecast

Better forecast
from better understanding on BSISC

Extended forecast over Asimonsoon region estimated by BSISO forecasts

Forminginto the BSISO Weekly Bullet{at the pilot stage for regular operation)

x Updated every Monday from May to Oct.
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B5ISO
Forecast

/

Better forecast
/" from better recognition of the value

Development of aguidelineto increasepracticaluseof BSIS@orecast

Heav
based on B

rainfall forecast

ISO index forecgstMwE]

ISGPI forecast estimated by BSISO index foregasiwr]

x Ex> Japan flood, 398mm/4houly 6, 2017 x Ex> Tropical Cyclone Motk/, May 28, 2017

ECM

WEEK 1
40N

Probability of heavy rainfall determined by predicted BSISO

ECIIM I.C. . 19/06/2017 ) ) %

. L
[

5 5 8 5 8 3% 3 8 8

Probability of occurrence for hea
percentiles

150E
eeding the 90th

y rainfall event as defined by daily rainfall ¢
value (21.4 m l.fd.ely}l 0 . duri g1951 2010.

© APEC Climate Center
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\ /

ESl . Betterforecast
8 | from better recognition of the value

Development of aguideline
for heavy rainfall probability forecast over Mekong river basin

| | | |
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BSISO1 Phase BSISO2 Phase

_ Probability table marked with favorable wind condition _
which can contribute strong IndeChina monsoon and bring heavy rainfall.
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Better forecast
by actionable information

BSISO@orecasts

H e avy I'al nfal | fo rec aSt BSISO Forecast for 290ct2015-17Nov2015

BSISO 1 BSISO 2
. Bum“hvuual&nmchlvl&u

J N EsstAsia | S, Easl Asia

i
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BOM CFs GFS UKM ECM CcwB

Probability of heavy rainfall determined by predicted BSISO

WEEK 1 ECM L.C. : 19/06/2017 %
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Flood Inundation Mapping

High flood stage inundation map:
Example hydrograph of a flood:
Low flood stage indundation map:
T T = T
60E 90E 120E 150E
Probability of occurrence for heavy rainfall event as defined by daily rainfall exceeding the 90th

percentiles value (21.4 mm/day) for Oct. during 1981-2010.

Inundation maps translate
. flood data into aperational maps

© APEC Climate Center that communicate risk and the
consequences of current and

o+ 1,
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APCC Activities

International Cooperatior&

APCC-Subseasonal to Seasonal
Prediction Project (WMO) Training Course 2014

t /] Qa { H{ ¢ Nwael)A
Every 2 years, APCC has trained about ~
participants from developing countries
2014 :S2S taope withhigh impact
weather

2016: S2S to cope witaxtreme
hydrological events

2018 : APCC in tHerefront of S2S Foreca




Summary

A APEC Climate Center (APCC) is a leading operational
center providing seasonal forecast based on Mhdti -
Model EnsembldMME) prediction system.

A APCQas producedeal-time BSISO forecastsing multi
modelsbased on the international cooperation.

A¢cKS 3J21t 2F 1t// Qa . {L{h
better forecast by promotingractical useof reattime
BSISO information.



Summary

A Along with pursuingnore reliable forecast ¢S Q@S
an effort toimprove our understandingon BSISO forecast
and createduserfriendly information.

A In orderto arouse the people to the worth of BSISO
forecast, the possibility of BSISO application is estimatec
and which would be the cornerstone for making
actionable information

Attt/ /7 Qa .{L{h F2NBOlIaluAy3
Lt/ / Qa { H{ ¢ khktiaked pades NP HEON]
years.






