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2. Relevance to APEC Climate Center’s Activities
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User needs reliable and actionable information for decision-making.

"Ready Go!

Seasonal = Short-Range
forecasts forecasts

Goal of S2S project

Many decisions in agriculture, water, disaster risk reduction and health fall into
the sub-seasonal to seasonal (S2S) range.

The goal of a new WWRP/THORPEX-WCRP joint research project is to improve
forecasts and understanding on the S2S scale, and promote uptake by
operational centers and use by the applications community.

The WWRP/WCRP S2S project (2013)
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Mission of the APEC Climate Center

To enhance the socio-economic well-being of member economies by utilizing
up-to-date scientific knowledge and applying innovative climate prediction
techniques.

&> ¢ a]ﬁ
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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.

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.apcc21.org

Climate

Monitoring

Forecast

Climate Information Information Service System



Seasonal Forecast

* Producing skillful real-time climate predictions and developing reliable
climate prediction system based on a Multi-Model Ensemble (MME)
technique.

« MME seasonal prediction is one of the most reliable seasonal forecast
Temperature at 2m for March-May 2018

information at present.

Anomaly Pattern Correlation
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APCC MME Prediction System

 The world’s largest MME system based on international cooperation to
generate monthly rolling 3-month and 6-month MME climate outlooks.

Organization/Institute

Multi-institutional Cooperation Australia  Bureau of Meteorology (BoM)

Canada Meteorological Service of Canada (MSC)

Australian Government

National Centers for o Hu’,e':u mm. Meteorological Service of . BEIJII’Ig Climate Center (BCC)
Environmental Prediction {NED & %muu«-«q Canada China . . . .
o % R oo Institute of Atmospheric Physics of China (IAP)
ational Aeronautics an " ¢ .6;1 eljing imate Chinese . . .
SR A s d@ Dy Comn e Central Weather Bureau of Chinese Taipei (CWB)
Eny, ' Taipei
VI‘\% /,(P =
IRI \Q O/Pﬁ/ / Italy Euro-Mediterranean Center on Climate Change (CMCC)
e o Cimete an Socity N N\
' O <% ] Japan Japan Meteorological Agency (JMA)
=y
—_— Korea Korea Meteorological Administration (KMA)
Jrebudiakiosinnes ﬁ T Pusan National University (PNU)
< Peru Servicio Nacional de Meteorologia e Hidrologia (SENAMHI)
= OO eOs 0 T . Hydrometeorological Centre of Russia (HMC)
Met Office Lt 7 ®) on Climate Change Russia ) ) .
@}, <© Main Geophysical Observatory of Russia (MGO)
T = O) Jr— S LS
hdoebites ) o Center for Ocean-Land-Atmosphere Studies (COLA)
imeioniodio Sace o s - Ay b International Research Institute for Climate and Society (IRI)
o Notorat Uy 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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Expansion into subseasonal forecast
by providing BSISO real-time forecasts




BS|SO(BoreaI Summer Intraseasonal Oscillation) Prediction

Since 2013, APCC has expanded climate service from seasonal to subseasonal
timescale by providing BSISO real-time forecasts for upcoming 20 days. It is
available from May to October at APCC webpage and updates everyday.

For the real-time forecast, the Lee et al. (2013) BSISO index is applied.
BSISO Forecast for 290¢t2015-17Nov2015
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BS|SO(BoreaI Summer Intraseasonal Oscillation) Prediction

The dominant mode of variability in the Asian summer monsoon.

It influences on the summer monsoon onsets, active/break phases of the
monsoon and interacts with a wide range of atmospheric circulation and
associated weather.

It is also a possible source of seasonal climate predictability for
precipitation (Wang et al. 2009a; Lee et al. 2010) and extratropical
atmospheric circulation (Ding and Wang 2005; Lee et al. 2011; Wang et al.
2012).

From Lee et al. (2013)



BS|SO(BoreaI Summer Intraseasonal Oscillation) Prediction

The wet and dry spells of the BSISO strongly influence extreme hydro-
meteorological events, major driving forces of natural disasters.

BSISO1 : canonical northward propagating BSISO over ASM region with 30-60 days
quasi-oscillating period
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BS|SO(BoreaI Summer Intraseasonal Oscillation) Prediction

The wet and dry spells of the BSISO strongly influence extreme hydro-
meteorological events, major driving forces of natural disasters. Given the
extreme impact of the BSISO, its monitoring and forecasting is important.

BSISO2 : pre-monsoon and onset mode with periods of both around 30 days and 10-
20 days BSISO2
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APCC BSISO Prediction System

* Multi-Institutional Cooperation

Ensemble Forecast

Institute Size Period Update frequency Resolution
Climate Forecast T126
System 4 40 days Once a day L64
NCEP T574, T190
Global Forecast ,
System 1 16 days Once a day L64
. POAMA 2.4 multi- . T47
Australia week model 33 40 days Twice per week 117
ECMWEF Ensemble . 1639, T319
ECMWEF Prediction System 51 32 days Twice per week 162
Taiwan T119
CWBEPST11
CWE ST119 6 40 days Every 5 days 130




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)

2.5° in latitude (10°S, 7.5°S, 5°S, ..., 40°N) and
Resolution longitude (40°E, 42.5°E, 45.0°E, ..., 160°E)
Daily averaged (00-242)

Daily, or less for those systems run at a reduced

Update frequency frequency

At beginning of transfer, send analysis data for past

Additional data 120 days

Format ASCI|



Operation Schedule

G )\

Data » Quality » . L. » . ...
) BSISO projection Dissemination
Collection Check proj
|
FTP I " l
|
Verification _
Model forecast Communlcatlon (previous forecast, Interpre.tatllon
with model accumulated forecast) & description
Observation providers of prediction
Graphic
(BSISO phase diagram,
5-day mean OLR anom.)
Pre- Application Weekly
processing (Prob. forecast for meeting
K Heavy Rainfall occur.) /
Time: 9:20 11:00 12:20 13:00

(every day)



BSISO Forecast Products

* Daily forecast of BSISO index

e 5-day mean OLR anomaly

* Probability of heavy rainfall for week1&2 predicted by BSISO index
e Verification results (hindcast, 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 BSISO 2
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Better forecast? practical use
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BSISO
Forecast

Reliable
forecast

Reasonable Recognition
interpretation of the value
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[~ Better forecast
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from better understanding on BSISO

@ Weekly meetmg based on BSISO mdex forecast
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[~ Better forecast

BSISO

from better understanding on BSISO

¥ 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

e Newoins o

OBS fields estimated by BSISO index: 20170616 B1: 1
(a) OLR & 850hPa Wind . (b) 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 BSISO

@; 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

i Asia monsoon region | Atmospheric circulation pattern
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JUN 18 - 24, 2017

OBS fields estimated by BSISO index: 20170616 B1: 1
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BSISO
Forecast

]

Before meeting

Prassure (mb)

Better forecast
from better understanding on BSISO

¥ Weekly meeting based on BSISO index forecast

: Construction of analysis system for BSISO related atmospheric status

Searching climate issues and analyze them for previous week
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[~ Better forecast

BSISO

from better understanding on BSISO

s‘Q 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

i Asia monsoon region i Atmospheric circulation pattern

} Monitoring India i Monsoon onset, heat wave

S. Korea i Changma, heat wave
OBS fields estimated by BSISO index: 20160630 g; p

(a) PRCP & 850hPa Wind & 5820/5880gpm (b) T2M
[ M B . L " [

08
(c) PRCP (d) T2M
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I o | 4 Weekly meeting

ECM fields estimated by BSISO index: 20170608(+0day) B1:
(a) OLR & 850hPa Wind (b) PRCP B2:

based on BSISO index forecast
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[~ Better forecast

BSISO

from better understanding on BSISO

¥ 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

e wenoig ot



BSISO
Forecast

Better forecast
from better understanding on BSISO

Extended forecast over Asia-monsoon region estimated by BSISO forecasts

Forming into the BSISO Weekly Bulletin (at the pilot stage for regular operation)

s Updated every Monday from May to Oct.

BSI

Verification
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Forecast

L 8 / Better forecast
" from better recognition of the value

Development of a guideline to increase practical use of BSISO forecast

Heavy rainfall forecast
based on BSISO index forecast [ECcMWF]

ISGPI forecast estimated by BSISO index forecast [ECMWF]

/

+» Ex> Japan flood, 398mm/4hr, July6,2017 <+ Ex> Tropical Cyclone Mindulle, August 19, 2016
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Footprint

2013 2014 2015 2016 2017°18

A
BSISO Application BSISO Application
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Expanded APCC climate service Verification
from seasonal to subseasonal on BSISO impact

by providing BSISO forecast



APCC Activities

International Cooperation B

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

e APEC Climate Center (APCC) is a leading operational
center providing seasonal forecast based on the Multi-
Model Ensemble (MME) prediction system.

 APCC has produced real-time BSISO forecast using multi-
models based on the international cooperation.

 The goal of APCC’s BSISO forecasting activity is to produce
better forecast by promoting practical use of real-time
BSISO information.



Summary

* Along with pursuing more reliable forecast, we've made
an effort to improve our understanding on BSISO forecast
and created user friendly information.

* |n order to arouse the people to the worth of BSISO
forecast, the possibility of BSISO application is estimated.

* APCC’s BSISO forecasting activity has become the origin of
APCC’s S2S Training program that takes places every two
years.
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Subseasonal to Sea&
(S2S)

Hae-Jeong Kim
shout@apcc?2l.org

APEC CLIMATE CENTER

March 11, 2019



Climate forecast and its application
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Subseasonal to Seasonal (S2S)

Forecast Lead Times

Weather forecasts (from
mitial conditions)
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Subseasonal to Seasonal (S2S)

ECMWF Precip Fcst vs CMAP: 1992-2008
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Subseasonal to Seasonal (S2S)

Goal of S2S project

Many decisions in agriculture, water, disaster risk reduction and
health fall in the sub-seasonal to seasonal (S2S) range.

This time scale has been considered a “predictability dessert”, and
received less work than medium-range and seasonal prediction.
The goal of a new WWRP/THORPEX-WCRP joint research project is
to improve forecasts and understanding on the S2S scale, and
promote uptake by operational centers and use by the applications
community.

The WWRP/WCRP S2S project (2013)



Subseasonal to Seasonal (S2S)

Forecast Lead Times

Weather forecasts (from
mitial conditions)

Forecast """-.
Skill II‘"-‘, Potential sub-seasonal
predictability g i, ]

\ easonal forecasts (from
200 d (from MJO, land surface) SST botndary con di%ions)
fair - /
poor \ . / | ~_
Zero Lt -l ~_
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Key factors to improve S2S forecast skill are MJO and land surface.
(predictability source)



Predictability Source of S2S

Madden Julian Oscillation (MJO)
Total DAY -24
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MJO is an eastward moving disturbance of clouds, rainfall, winds, and pressure that traverses the n
planet in the tropics and returns to its initial starting point in 30 to 60 days, on average.



Precipitation anomaly (mm/day)
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MJO phase

Borneo precipitation anomaly in relation to MJO phase
during June— August, 1992-2008. Li and Robertson (2015)

If we know about how MJO acts,
we can expect whether we have rain or not.
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Predictability Source of S2S

(RMM1, RMM2) phase space for 1 Jun to 30 Sep 2002
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When the MJO is active, we can predict rainfall better.
But when the MJO is not active, we can not predict rainfall well.
- MJO is the key source of predictability in S2S time scale. wpec cuimate centen [
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Impacts associated with MJO

— 1. Alternating periods of wetter

/drier conditions in the tropics
2. ”Pineapple express”

heavy rainfall events
3. Modulation of

monsoon systems
4. Influence on

tropical cyclone development

15. Modulation of ENSO cycle

through oceanic Kelvin waves

1. Alternating periods of wetter
/drier conditions in the tropics
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Changes in probability of 90" extreme ra

Impacts associated with BSISO
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Predictability Source of S2S

BSISO Impacts on tropical cyclone development

1981 - 2010 JASO 850 hPa Uq Vq anomaly
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Predictability Source of S2S

Summary of sources of S2S predictability

1. MJO/BSISO : as the dominant mode of intraseasonal variability in the tropics that couples with organized convective
activity, the MJO/BSISO has a considerable impact not only in the tropics, but also in the middle and high latitudes, and is
considered as a major source of global predictability on the sub-seasonal time scale (e.g. Waliser 2011).

2. Soil moisture : memory in soil moisture can last several weeks which can influence the atmosphere through changes
In evaporation and surface energy budget and can affect the forecast of air temperature and precipitation in certain areas
During certain times of the year on intraseasonal time scales (e.g. Koster et al., 2010).

3. Snow cover : The radiative and thermal properties of widespread snow cover anomalies have the potential to modulate
Local and remote climate over monthly to seasonal time scales (e.g. Sobolowski et al., 2010; Lin and Wu 2011).

4. Stratosphere-troposphere interaction : signals of changes in the polar vortex and the Northern Annular Mode/Arctic
Oscillation (NAM/AQ) are often seen to come from the stratosphere, with the anomalous tropospheric flow lasting up to
about two months (Baldwin et al., 2003).

5. Ocean conditions : anomalies in SST lead to changes in air-sea heat flux and convection which affect atmospheric
Circulation. The tropical intraseasonal variability (ISV) forecast skill is found to be improved when a coupled model is
Used (e.g. Woolnough et al. 2007; Fu et al. 2007).

Not yet fully understood! This is partly what the S2S project is about. -
(from S2S Implementation F-an)



Subseasonal to Seasonal (S2S)

User needs reliable and actionable information for decision-making.

Ready Go!

Seasonal Short-Range
forecasts forecasts

Begin monitoring mid-range Continue monitoring Deploy assessment team
and short-range forecasts shorter-time-scale forecasts :
Activate volunteers
Update contingen lans Mobilize assessment team gy : g
P Cd 48 Distribute instructions to
Train volunteers Alert volunteers community, evacuate if needed
Sensitize community Warn community

Enable early-warning system Local preparation activities .



Summary

1. Goals of S2S : filling the gap between weather & climate forecasts
& improving use by the applications community

2. The WWRP/WCRP S2S project : an international research initiative
to address the S2S issues

3. Sources of S2S predictability : focus on phenomena with intrinsic
time scale of weeks-to-a-season (MJO, BSISO)

4. MJO/BSISO : strongly influences on hydro-meteorological events

5. Application : S2S is more reliable and actionable information for
decision-making



APCC

APEC CLIMATE CENTER

Impact of Boreal Summer Intraseasonal
Oscillation on tropical cyclone genesis
over Western North Pacific

(March 12, 2019)

Hae-Jeong Kim*, Yoo-Rim Jung
APEC Climate Center
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BSISO

.-\~ Better forecast
M | from better recognition of the value

Q BSISO-TC activity relationship

A new ISGPI for NH summer

Deterministic forecast (ISGPI)

ISGPI_pypaso = (-0.51)* @, + (-0.21)* Vi + (0.20)* fC 450

Region L Vg FE gan Equation
Globe 0.68" | 0.722 | 0.74% | (-0.51)%m, + (0.20)72,., + (-0.21)*V,,
] 072" | 079 | 0.78 | (-0.56) m. + (0320500 + (-0.12)" Ve
WNP 075" | 078 | 080° | (-0.55)"m., + (0.22)7 ., + (-0.20)"V,,
ENP 0.817 | 0.84% | 0842 | (067w + (0.24)., + (-0.02)° 1,
I WestemNAT | 048 | 048 | 045" | (-0.16) ., + (0.46)7,., + (-0.25)* 1,

’'17'18

BSISO modulation of tropical
cyclone genesis and sub-seasonal
prediction - A new intraseasonal
GPI for Northern Hemisphere(NH)
summer (May-Oct)

[Moon et al., 2017, J. Climate]

Season : MJJASO
Not considering BSISO2 impact
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Hung et al. (2016)

25 3

Heavy rainfall in Taiwan and the associated WNP typhoon frequency patterns are closely related to the 10 -
30 days BSISO2 phases during the typhoon season (July - October).
The results indicated that the active/inactive periods and the associated horizontal patterns of the WNP
typhoon frequency are closely related to the BSISO2 phases during the typhoon season (July - October).
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*; Characteristic of WNP TC genesis

Number of TCG (1981- 2010) Among them, 677 TCs occurred in JASO (68% of total)

1.5 STD of 12N =99, JASO is significant month.

210 | | ] | | |
] | 50°N I8 L o el nnnn
180 - Total number of TC during 1981-2010 = 998
- 40°N i — — ‘ *
150 _ - »rm»—-»— 1N .
| p
30°N —- e
120 — - AT 11
) —'ai Al 1] A . ool S
] 2 ° NT I N W
i} - B 20°N Tl < BT AP ‘l"?—'l. . ‘ ‘.
0 BEREDY 5 D 5P ai Foer AR PN
(3 A Ll :'_ %’L:“ ’ 5
— o i (A e o o
60 - B RARLMET K L R NN -
) g 14 i }" 2 . Ay N L
] L ﬁi_ i & ® ~1 . | B » nPe IS f”
30 - 0° E=aE ‘ .
| i I .—l | l ?_‘_1_1_1 = A
- ﬂ I l I
0 T T T T 1 1 90°E 105°E 120°E 135°E 150°E 165°E 180°

Jan. Feb. Mar. Apr. May Jun. Jul. Aug.Sep. Oct. Nov. Dec.

TC datasets from International Best Track Archive for Climate Stewardship
(IBTrACS; http://www.ncdc.noaa.gov/ibtracs) v03r09 from 1979 to 2015 (Knapp et al. 2010).
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C / Better forecast
" from better recognition of the value

QQ Relationship

Forecast

Probability change of TCG

] [ 1 0.13 0.21
4071 W BSISO1 B
I BSISO2 2 0.13 0.20
207 I N 3 0.11 0.14
0 - » s 4 0.18 0.16
] | i 5 0.25 0.15
-20 — -
] I 6 0.24 0.19
407 N 7 0.21 0.16
F:1 Plz Pla P]4 Pls Pls PI? PIB 8 0.16 0.21
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¥ Relationship

BSISO1  OUVA TCOF (ASO tor 1981:2010) P1(274) BSISO1  OLRS TCOF (ASO Ko 1981-2010) P5 (351) BSISO2  OURATCOF ASOKx 1812010 P1(338) BSISO2  OLRATCOF (ASOlr 19812010  P5 (269)

BSISO1 OLR & TCGF (WSO ot 1981:2010) P2 (349) BSISO1 OLR & TCGF (JASO for 1981-2010) P6 (258) BSISO2  ORATCOF (MSOkr 10812000y  P2(273)
1

OLA & TCOF (JASO tor 1081:2010)  P3(278) P7 (283)
1

BSISO1  OLR&TCGF (SOt 1981.2010) P4 (232) BSISO1 OLR & TCGF (JASO for 1981.2010) P8 (292) OLR & TCGF (JASO for 1981.2010) P8 (288)
1 L A

v

, EN (77 .
-0.004 -0.002 1 0.003 0.04 BSISO1 -0.004 -0.002 0.001 0.003 0.04 BSISO2
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Forecast

l( mdmul LLow / .‘ ( Shear Line )

b] 7 ?{>o

.. ) \\'cﬂct\y Wind ‘
\Iumnon (;\ re 2,

Easterly Wind

Easterly Wave

= " ‘ >
~T N\ ™
A schematic image of the five flow patterns

contributing to TCG From Yoshida and Ishikawa
(2013) based on Ritchie and Holland (1999)

Five environmental flow patterns preferred for TCG:

monsoon shear line (SL), monsoon confluence
region (CR), monsoon gyre (GY), easterly wave
(EW), and Rossby wave energy dispersion (RD).

m\ Better forecast

" from better recognition of the value

*fg Reiationship
- Monsoon trough :

the most favorable
environment for the formation of
multiday persistent cloud clusters that
frequently grow into TCs.

(Gary, 1968, 1999)

The trough extends from the Indochina
Peninsula in the west to the east of the
Philippine Sea, and is accompanied by
southwesterly flow on its southern
side.=>+Vor.=~>convergence and
ascending air—=>favorable condition of
TC genesis

Of these five patterns, the SL, CR, and
GY patterns are related to the
monsoon trough.

SL : cyclonic shear of the horizontal
wind along the monsoon trough

CR : the confluence zone between
monsoon westerly and easterly winds
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BSISO
Forecast

Westetly Wind

.
{ Monsoon Gyre
7 P
S R P

L=
& \& Ny \

Monsoon trough : best environment in
producing tropical cyclone (Gary, 1968, 1999)
SL, CR, and GY patterns are related to the
monsoon trough

SL : cyclonic shear of the horizontal wind along
the monsoon trough

CR : the confluence zone between monsoon
westerly and easterly winds
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[ m\ Better forecast

/" from better recognition of the value

@; WNP ISGPI development
Total numbers of TCG (1981-2010 JASO)
. | L L - | ‘ l

Total number of sample
- =8x2x26 =416

40N —

26 means the number
of boxes covering the
~ TCG location

20N —

8 BSISO composites

2 BSISO modes
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[~ Better forecast

BSISO

from better recognition of the value

Q WNP ISGPI development

8 candidate factors as influential factors for controlling TC

TCGE Vs w500 Cean R Hyy, Ve Usseso U s

TCGF 1.0 -0.17 -0.72 0.69 0.57 -0.52 -0.17 067 | Stepwise linear regression

Ve -0.17 1.0 0.28 0.06 -0.50 -0.16 0.36 -0.04 Fisher’s F-test

w500 -0.72 0.28 1.0 -0.80 -0.89 0.66 0.39 0.79

Comparing the correlation
coefficients between the
RHy, 0.57 -0.50 -0.89 0.53 1.0 -0.39 -0.49 057 | TCGF anoma|y and
Ve 052 | 016 | 066 | 079 | -039 1.0 016 | o77 |Candidate factors, it s
obvious that w500 has

the highest correlation
Ugso | -0.67 | -0.04 0.79 -0.91 | -057 0.77 0.01 10 | (R=-0.72).

¢, 050 0.69 0.06 -0.80 1.0 0.53 0.79 0.01 -0.91

U 0.17 0.36 0.39 0.01 -0.49 0.16 1.0 0.01
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\Q WNP ISGPI development

Selected significant influential factors

,,,,,,,,,,,,,,,,,,, '[/’35’ w500 C‘r‘ 450 R-HF:-;UU -[/TS’ ,; 850 '?:.1;.'85[:]

fffffffffffff 0.747° 0.717* 0.7432 0.750°
[5°M-25"N, 110°E-180°E]

Equation (—0.612) < w500 + (0.318) X ey + (—0.120) X Vo + (—0.205) X RHyq,

The complex correlation coefficient of the TCGF anomaly with the four factors
is 0.74.
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@/ Better forecast
from better recognition of the value

Q WNP ISGPI development
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[ m\ Better forecast

BSISO

" from better recognition of the value

Q WNP ISGPI development

Table 3.4 Distance between TC genesis location and WNP_ISGPI center

Distance (km) Average Minimum Maximum
For all case 497 11 954
For active BSISO 497 11 954
For non-active BSISO 482 77 780

Base year 2017, forecasts 5day(120h) in advance

: (Hurricane) ECMWF about 300 km, UKMO about 400km, NOAA NHC about 370km,NOAA
DTC about 740km

: (WNP TC)JTWC about 460km
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[ m\ Better forecast

BSISO

" from better recognition of the value

»9; WNP ISGPI development

Table 3.5 Categorical ccontingency table for binary event

Observed
Total
Yes No
Hits False Alarms Forecast yes
Yes a b atb
Forecast
No misses Correct rejections Forecast no
c d c+d
Total Observed yes Observed no N
a+c b+d atb+c+d
- . hits
Probability of detection (POD) = — =0.36

hits + misses
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Q WNP ISGPI development
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Better forecast

i g
' from better recognition of the value

@; Forecast of WNP ISGPI

(a) WNP_ISGPI (FCST.L17)

(d) WNP_ISGPI (FCST.L6)
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(a) WNP_ISGPI (FCST.L3) (d) WNP_ISGPI (FCST.L12)
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Summary

* Phase preference
- BSISO1 :5,6,7
- BSISO2 :8,1,2

e BSISO can influence on large scale zonal wind associated
with monsoon trough, which in turn might contribute to
make favorable synoptic scale environment to TC genesis.

 Development of WNP ISGPI

* 500km diff. between the location of TC genesis and ISGPI
center

* 1/3 of TC can be detected by WNP ISGPI
* |SGPI is more useful for quantifying WNP TC genesis in Aug.

* WNP TC genesis can be predicted 2 weeks in advance
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Future work

Development of BSISO forecast technique
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2014 APCC—Subseasonal to Seasonal Prediction
Project (WMO) Training Course

1. Theme
Subseasonal to Seasonal Prediction to Cope with High Impact Weather in Developing
Countries

2. Date

16(Thursday)-23(Thursday) October, 2014

3. Venue
APEC Climate Center, Busan, Korea

4. Objectives

The training program aims to improve forecast skill and understanding of the
subseasonal to seasonal (S2S) timescale, which is currently one of the key issues in
climate science.

S2S, with a special emphasis on high-impact weather, is a very relevant time-scale for
many management decisions for disaster risk reduction, water and agriculture, and food
security and its prediction can provide early indication of the potential for developing
countries in the Asia-Pacific region to suffer from high-impact weather.

The training program is designed to contribute to building the participants’ ability to
understand and utilize S2S prediction for anticipating, mitigating, and responding to the
impacts of extreme events.



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

4. Participants

young scientists from National Meteorological and Hydrological Services (NMHSS) in
developing countries, particularly from the APEC region
17 participants from 16 nations

5. Requirement

Applicants should have at least 1 year experience using the Fortran programming
language and experience with GrADS software.

Applicants should be fluent in English (oral and written communication) and have
understanding of the basic science of climate systems.

They should also have the ability to make a substantive contribution to their own nation
with what he/she has learned from APCC.

6. Program

Total 38 hours for 9 subject (Lecture : 22 hr, Hands-on : 16 hr)
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DAY 1 (16 October) DAY 2 (17 October)
o  Opening : [APCC, S2S project co-chair, S2S 1CO]

o Lecture 1: [Dr. Andrew Robertson] M.::magement
cations
Understanding of S2S
o  Lecture 2: [Dr. Hyeong-Seog Kim]
Tropical Cyclones
o  Welcome Dinner
Day 3 (18 October)
o Lecture 5: [Dr. Baek-Min Kim] Cold Waves | Korean Cultural Tour
o Hands-On 1: [APCC]
Analyzing the Impacts of BSISO
o  Korean Cultural Experience
Day 5 (20 October) Day 6 (21 October)
o  Lecture 6: [Dr. Mong-Ming Lu] o Lecture 7: [Dr. Kwanghyung Kim]
Understanding of S2S Prediction System Application of Climate Prediction in Agriculture
o Hands-On 2: [APCC] o Hands-On 3: [APCC]
Analyzing the Impacts of BSISO Analyzing the Impacts of BSISO
Day 7 (22 October) Day 8 (23 October)
o  Lecture 8: [Dr. Eun-Pa Lim] o Hands-On 5: [APCC]
S2S Forecasting and its Application Activities at Analyzing the Impacts of BSISO

BOM

Hands-On 4: [APCC]
Analyzing the Impacts of BSISO

o  Participant Presentations

|

o  Closing Ceremony

o  Program Survey
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Day 7 (22 October) Day 8 (23 October)
o  Lecture 8: [Dr. Eun-Pa Lim] o  Hands-On 5: [APCC]
S2S Forecasting and its Application Activities at Analyzing the Impacts of BSISO
EOM o  Participant Presentations
= Hands-(?n 4: [APCC] o  Closing Ceremony
Analyzing the Impacts of BSISO
o  Program Survey
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2014 APCC—Subseasonal to Seasonal Prediction
Project (WMO) Training Course

4. Level of participants satisfaction

Overall Evaluation of lecture and lecturer
Satisfaction for whole program Evaluation about preference of lecture, ability of
(lecture and hands-on, environment etc) delivery on points, language, encouraging
4.65/5.0 4.60/5.0

Main Comments :

New concept of subseasonal forecast to most of participants, but helpful because of well
—organized story flow between lectures

The lectures related to BSISO and MJO is helpful rather than the lectures related to long
range variability since most of participants are young scientists NMHSs who taking in
charge of short range forecast.
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Subseasonal to Seasonal Prediction to Cope with High Impact Weather
in Developing Countries

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




APCC 2016 Subseasonal to Seasonal (S2S)
Training Program

1. Theme

S2S as a new epoch in climate-based application: Using S2S prediction to cope with
extreme hydrological events in developing countries

2. Date
27 June — 2 July 2016

3. Venue
APEC Climate Center, Busan, Korea

4. Objectives

To increase capacity of participant countries on using S2S prediction methods and to
increase understanding of various S2S climate-based applications

5. Participants

19 participants from 10 countries
young scientists from National Meteorological and Hydrological Services (NMHSS) in
developing countries, particularly from the APEC region



APCC 2016 Subseasonal to Seasonal (S2S)
Training Program
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DAY 1 (27 June)
Opening/Orientation

Lecture 1: [Dr. Eun-Pa Lim]

Introduction of S2S and understanding the predict

ion system

Lecture 2: [Dr. Chidong Zhang]
Intraseasonal oscillation and its impacts |

Welcome Dinner
Day 3 (29 June)
Lecture 4: [Dr. lI-Ju Moon]
Tropical Cyclones: understanding TC and its impa
cts, TC from the perspective of S2S and its impacts o
n rainfall predictions

Lecture 5: [Dr. Baek Min Kim]
Cold Wave: understanding its impact and S2S pre
dictions

Hands-On 2: [APCC]
BSISO impact on local precipitation using gridded
data
Day 5 (1 July)
Lecture 7: [Dr. Lynette Bettio]
Case studies in the world of S2S and water resour
ce management

Hands-On 5: [APCC]
Analysis of large circulation for the better underst
anding about BSISO impact on local precipitation

O

DAY 2 (28 June)
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Lecture 6: [Dr. Lynette Bettio]
S2S and water resource management

Hands-On 4: [APCC]
BSISO impact on local precipitation using station
data

Day 6 (2 July)
Participant Presentations

Closing Ceremony
Korean Cultural Tour

Closing Dinner
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DAY 2 (28 June)
Lecture 3: [Dr. Chidong Zhang]
Intraseasonal oscillation and its impacts Il

Hands-On 1: [APCC]
Introduction of APCC’s BSISO forecasting activitie
s and pre-processing of rainfall data in the target rese
arch area

Korean Cultural Experience

Day 4 (30 June)
Hands-On 3: [APCC]
BSISO impact on local precipitation using gridded
data

Lecture 6: [Dr. Lynette Bettio]
S2S and water resource management

Hands-On 4: [APCC]
BSISO impact on local precipitation using station
data

Day 6 (2 July)
Participant Presentations

Closing Ceremony
Korean Cultural Tour

Closing Dinner



APCC 2016 Subseasonal to Seasonal (S2S)
Training Program

4. Level of participants satisfaction

Main Comments :

Many participants indicated their satisfaction with the workshop and
stated that it was a great opportunity. They stressed that the lecturers
were very knowledgeable and had deep experiences on their presented
topics.

There was also a sense of increase in interest in S2S, MJO, BSISO, etc.
Many participants mentioned that the knowledge and experience
provided by this training program will be useful and practical back in
their respective countries.

Participants applauded all lecturers for being informative, descriptive,
detailed, and knowledgeable.

Participants particularly very much enjoyed the hands-on sessions.



APCC 2016 Subseasonal to Seasonal (S2S)
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2018 APEC Climate Center Training Program

1. Theme
APCC in the Forefront of S2S Forecast: Leading the way in the fight against extreme
phenomena

2. Date

23 July — 28 July 2018

3. Venue
APEC Climate Center, Busan, Korea

4. Participants

19 participants from 10 countries
young scientists from National Meteorological and Hydrological Services (NMHSS) in
developing countries, particularly from the APEC region

5. Program
Total 22.5 hours for 14 subject

6. Lecturers
11 APCC research fellows



2018 APEC Climate Center Training Program

DAY 1 (23 July) DAY 2 (24 July)
o  Opening/Orientation
o  Lecture 1: [Dr. Yun-Young Lee]
Introduction to Climate Variability & Prediction
o  Lecture 2: [Dr. Suryun Ham]
Understanding the climate prediction system
o  Lecture 3: [Dr. Young-Mi Min]
Overview of APCC Operational Multi-Model
Ensemble Seasonal Prediction System
o  Orientation for Hands-on Sessions
o  Welcome Dinner <3
Day 3 (25 July) Day 4 (26 July)
o  Lecture 8: [Dr. Ji-Hyun Oh] Hands-On 2: [APCC]
Subseasonal Prediction and its Application BSISO Impact using Station Data
o  Lecture 9: [Dr. Ok-Yeon Kim] Hands-On 3: [APCC]
Subseasonal-to-Seasonal Prediction for Tropical BSISO Impact on Atmospheric Circulation
Cyclone Activity in the South Pacific Hands-On 4: [APCC]
o  Hands-On 1: [APCC] BSISO Impact on Atmospheric Circulation
BSISO Impact using Station Data orear el Tour
Day 5 (27 July) Day 6 (28 July)
o  Hands-On 5: [APCC] Korean Cultural Tour
Lab
o  Hands-On 6: [APCC]
Lab
o  Participant Presentations
o  Closing Ceremony
o  Closing Dinner




2018 APEC Climate Center Training Program

DAY 1 (23 July)

DAY 2 (24 July)

o  Lecture 4: [Dr. Ja-Yeon Moon]
Understanding Intraseasonal Variability
o  Lecture 5: [Dr. Hae-Jeong Kim]
APCC'’s Subseasonal Forecasting Activity
o  Lecture 6: [Dr. Yoo-Bin Yhang]
S2S prediction and downscaling
o  Lecture 7: [Dr. Hae-Jeong Kim]
Enhancing the Practical Usefulness of APCC’s
BSISO Information
| o  Korean Cultural Experience
Day 3 (25 July) Day 4 (26 July)
o  Lecture 8: [Dr. Ji-Hyun Oh] o  Hands-On 2: [APCC]
Subseasonal Prediction and its Application BSISO Impact using Station Data
o  Lecture 9: [Dr. Ok-Yeon Kim] o  Hands-On 3: [APCC]
Subseasonal-to-Seasonal Prediction for Tropical BSISO Impact on Atmospheric Circulation
Cyclone Activity in the South Pacific o Hands-On 4: [APCC]
o  Hands-On 1: [APCC] BSISO Impact on Atmospheric Circulation
BSISO Impact using Station Data S Caresn Gt Tanr
Day 5 (27 July) Day 6 (28 July)
o  Hands-On 5: [APCC] o  Korean Cultural Tour
Lab
o  Hands-On 6: [APCC]
Lab
o  Participant Presentations
o  Closing Ceremony
o  Closing Dinner
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Day 3 (25 July)

Lecture 8: [Dr. Ji-Hyun Oh]
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Lecture 9: [Dr. Ok-Yeon Kim]
Subseasonal-to-Seasonal Prediction for Tropical
Cyclone Activity in the South Pacific

Hands-On 1: [APCC]
BSISO Impact using Station Data

Day 5 (27 July)
Hands-On 5: [APCC]
Lab
Hands-On 6: [APCC]
Lab

Participant Presentations
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DAY 2 (24 July)
Lecture 4: [Dr. Ja-Yeon Moon]
Understanding Intraseasonal Variability

Lecture 5: [Dr. Hae-Jeong Kim]
APCC’s Subseasonal Forecasting Activity

Lecture 6: [Dr. Yoo-Bin Yhang]
S2S prediction and downscaling

Lecture 7: [Dr. Hae-Jeong Kim]
Enhancing the Practical Usefulness of APCC’s
BSISO Information

Korean Cultural Experience

Day 4 (26 July)

Hands-On 2: [APCC]
BSISO Impact using Station Data

Hands-On 3: [APCC]
BSISO Impact on Atmospheric Circulation

Hands-On 4. [APCC]
BSISO Impact on Atmospheric Circulation

Korean Cultural Tour
Day 6 (28 July)
Korean Cultural Tour



2018 APEC Climate Center Training Program

7. Level of participants satisfaction

Score : 4.68/5.00

General Review:

There is big interest on S2S theory, application and Hands-on from participants even
though S2S is relatively new area.

Every participants prepared their own observational data for their country and all of the
data were available in Hands-on session by checking them before TP, which in turn
every participants could practice the Hands-on effectively.

There are several opinion that the participants will utilize what he/she has learned from
APCC to prediction for their own nation.
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Hands-on session in APCC TP




Participants presentation in APCC TP




Closing ceremony in APCC TP

APCC in the Forefront of S2S Forec:
Leading the way in the fight against extreme phenor

July 23 ~ 28, 2018 APEC Climate Center, Lotus Hall




Korean Cultural Tour in APCC TP




Korean Cultural Experience in APCC TP

Korean Cultural Experience
- Lecturer :" Community on promoting Korean sprit and culture; members
(1 lecture, 1 assistant)

- Lectures on Korean culture such as Korean history, Korean alphabet,
etiquette, pop culture etc.

- Experience on wearing Korean traditional clothes, traditional tea tasting,
learning etiquette etc
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Statistics

Based on BSISO indices
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Statistics

Based on BSISO anomaly
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Interannual variability of fractional variance for ASM region
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Interannual variability of fractional variance for ASM region
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Recent 10 years
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Interannual variability of fractional variance for Taiwan region
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