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Seventh Session of the ASEAN Climate Outlook Forum (ASEANCOF-7)

Consensus Bulletin for December-January-February 2016-2017 Season

Introduction

The Seventh ASEAN Climate Outlook Forum (ASEANCOF-7) was organised by the
Philippine Atmospheric, Geophysical, and Astronomical Services Administration (PAGASA)
in cooperation with ASEAN Specialized Meteorological Center, with funding support from
the United States Agency for International Development (USAID) through the World
Meteorological Organization (WMO). As with previous ASEANCOF meetings,
representatives from National Meteorological and Hydrological Services (NMHSs) of all 8
ASEAN Member countries: Brunei, Indonesia, Lao, Malaysia, Myanmar, Philippines,
Singapore, Thailand, and Vietnam convened to create a consensus forecast of winter
monsoon 2016-17 (DJF) in the ASEAN region. In addition, experts from the WMO Global
Producing Centres (GPCs): Japan Meteorological Agency (JMA), Climate Prediction Center
(CPC, NOAA), Bureau of Meteorology (BOM), APEC Climate Center (APCC), European Centre
for Medium-range Weather Forecast (ECMWF), China Meteorological Administration
(CMA), and WMO Lead Center for Long Range Forecast Multi-Model Ensemble (WMO LC-
LRFMME) also shared their respective outlooks and guided the forum through building a
consensus statement in the region.

The ASEANCOF is an avenue to collaboratively develop a consensus-based seasonal climate
outlooks and related information on a regional scale. The forum outlook and its activities
contribute significantly to one of the key roles of the ASEAN Specialised Meteorological
Centre (ASMC), which is to conduct climate and seasonal prediction for ASEAN region
through pooling the expertise of ASEAN National Meteorological Services. The consensus
outlook for the December-January-February 2016-2017 season for the ASEAN region
benefits from the guidance of the WMO GPC model outputs, as well as other global



providers. In particular, use is made of the multi-model ensemble forecasts from WMO LC-
LRFMME as well as country-level forecasts developed by the participating national experts.
The forum reviewed the present climate conditions in the Southeast Asia region, and
discussed the various global and regional climatic factors that will influence the DJF season
in the area. In particular, the forum took into account the significant influence of the El
Nifio Southern Oscillation (ENSO) and the Indian Ocean Dipole (IOD) on the climate over
Southeast Asia.

Conditions and Outlook for DJF 2016-2017

Observed sea surface temperatures (SST) in the tropical Pacific remain cooler than average
since July-August-September 2016 season indicating La Nifia-like conditions. However,
recent analyses of atmospheric conditions remain within the neutral range.

A number of climate models slightly favor weak and short-lived La Nifia to persist in DJF
2016-17. La Nina is characterized by persistent cooler tropical Pacific SST anomalies, SSTA
(-0.5°C or below) and stronger easterly winds over the tropical Pacific Ocean. While
varying in local impacts, La Nifia events are generally associated with wetter-than-average
rainfall conditions over the ASEAN region, especially in the southern and eastern half of the
region.

Negative 10D is weakening. The 10D is predicted to be in a weakly negative to neutral state
in DJF 2016-17. Negative 10D is generally associated with warmer than usual SSTA in
tropical eastern Indian Ocean in contrast with cooler than normal SSTA in tropical western
Indian Ocean. While negative 10D can potentially reinforce the impacts of La Nifia, climate
models generally do not predict persistence in negative 10D values.

It is also predicted that the frequency of tropical cyclones in the Western North Pacific
Region will be above average in DJF 2016-17. Meanwhile, tropical cyclone frequency in the
Bay of Bengal will likely remain near average.

Finally, a number of climate models show that the northeast Monsoon is likely stronger
than average. It is, however, noteworthy that the effects of this predicted strength in the
monsoon could potentially be confined to the northern portions of the region.

Taking into consideration the national-level forecasts, the present status of the climate
conditions affecting Southeast Asia, and the forecasts available from the GPCs and other
global centres, the forum agreed on the following consensus-based outlook for the DJF
2016-17 season for the Southeast Asia region:



RAINFALL
For the upcoming Northern Hemisphere winter monsoon season (Dec-Jan-Feb
2016-17), there is a slightly enhanced probability of below normal rainfall over
northern mainland Southeast Asia, near normal to above normal rainfall over
central and western Southeast Asia, which includes most parts of Thailand,
Cambodia, southern Myanmar, and western portion of the Philippines. Slightly
enhanced probabilities of above normal rainfall are predicted over the rest of the
Philippines and eastern Maritime Continent.

TEMPERATURE
Slightly above to above normal air temperatures are very likely to occur over
much of Southeast Asia region for the upcoming Northern Hemisphere winter
monsoon season (Dec-Jan-Feb), with the highest probabilities over the northern
portions of Myanmar, Vietnam, and Lao. Near average air temperatures are
predicted over Thailand and Philippines.

Refer to Annex A for reference on what is meant by “above, near, or below normal” in the
outlook. For more information on the Northern Hemisphere winter monsoon outlook and
further updates on the national scale, the relevant NMSs should be consulted (see Annex
B). The review for the JJA 2016 consensus outlook from ASEANCOF-6 is included in Annex
C for reference.

Consensus Maps for DJF 2016-2017
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Annex A: Rainfall and Temperature Tercile Climatologies

The following figures are rainfall and temperature mean and tercile boundary climatologies
to reference against the consensus outlook. Only a single source of data for each variable is
provided (CRU, UEA). For more representative climatologies, reference should be made
also against observational datasets known to better characterize local patterns (e.g.
quality-controlled station data from the respective National Meteorological Services).
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Figure Al: Rainfall mean climatology in mm/month (left) and the temperature mean climatology in degrees
Celsius (right) for DJF from 1981-2010 from TS3p22 (CRU, UEA).
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Annex B: National Meteorological Services’ Contact Information

- Brunei Darussalam Meteorological Department (BDMD)

http://www.met.gov.bn/weather

- Department of Meteorology, Cambodia

http://www.cambodiameteo.com/map?menu=3&lang=en

- Badan Meteorologi, Klimatologi dan Geofisika, Indonesia (BMKG)

http://www.bmkg.go.id

- Department of Meteorology and Hydrology (DMH), Lao

http://dmhlao.etllao.com/

- Malaysian Meteorological Department (MMD)

http://www.met.gov.my/

- Department of Meteorology and Hydrology (DMH), Myanmar

http://www.dmh.gov.mm/

- Philippines Atmospheric, Geophysical and Astronomical Services Administration
(PAGASA)

http://www.pagasa.dost.gov.ph/

- Meteorological Service Singapore Government (MSS)

http://www.weather.gov.sg/home/

- Thai Meteorological Department (TMD)

http://www.tmd.go.th/en/

- National Center for Hydro-Meteorological Forecasting (NCHMF), Vietnam

http://www.nchmf.gov.vn/Web/en-US/43 /Default.aspx
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Annex C: Review of Consensus Outlook JJA 2016
The following was the consensus outlook for JJA 2016:

RAINFALL

For the upcoming Northern Hemisphere summer monsoon season (June-July-Aug),
there is a slightly enhanced probability of above normal rainfall over the Maritime
Continent, which includes most parts of Borneo, Singapore, and southern Sumatra.
Slightly enhanced probabilities of below normal rainfall are predicted over northern
Philippines. Elsewhere over the region, there are slightly enhanced probabilities for
near normal rainfall.

TEMPERATURE

Above normal temperatures are very likely over much of the Southeast Asia region
for the upcoming Northern Hemisphere summer monsoon season (June-July-Aug),
with the highest probabilities over the Philippines and mainland Southeast Asia.

Consensus Maps for JJA 2016
In review, temperature outlook for JJA 2016 was largely consistent with observations in the
region, which experienced above normal conditions in general (Figure 1).
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Figure 1: Temperature tercile categories with blue shaded areas showing below normal, grey showing near normal
and red showing above normal conditions for JJA 2016. Image credit: GHCN-CAMS.
For rainfall, the outlook was consistent with above normal conditions experienced in the
Maritime Continent (most parts of Indonesia). Elsewhere in the region, rainfall
observations show mixed categories (less spatially coherent) and reflects the difficulty in
making seasonal predictions on finer spatial scale in that region for the season concerned.
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Figure 2: Rainfall tercile categories with brown shaded areas showing below normal, grey showing near normal and
green showing above normal conditions for JIA 2016. Image credit: CAMS-OPI.
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7" Session of the Association of Southeast Asian Nations (ASEAN)
Climate Outlook Forum (ASEANCOF-7)

Manila, Philippines
November 14-18, 2016

Day 1
Pre-COF

November 14, 2016

Pre-COF Training on subseasonal to seasonal (S2S) prediction system

TIME ACTIVITY PRESENTER
8:30-9:00 Registration
9:00-10:00 Opening Ceremony
Welcome Remarks Dr. Vicente B. Malano
Administrator, PAGASA
Keynote Message Prof. Fortunato De La Peia
Secretary, DOST
Message Mr. Joseph Curry, USAID-
Philippines
Message Dr. Rupa Kumar Kolli, WMO
10:00-10:30 Photo Session & Break

SESSION 1: Understanding subseasonal to seasonal (S2S) prediction system

Objectives:

e To provide an overview of the S2S scale, its predictability, uncertainties
e To demonstrate the application and significance of S2S scale in climate prediction

e To provide the dominant mode of intraseasonal variability

10:30-12:00 Introduction to subseasonal to seasonal (S25) Dr. Mong-ming Lu, CWB
scale and its predictability

12:00-1:00 Lunch

1:00-2:00 S2S prediction research initiatives and Dr. Mong-ming Lu, CWB
opportunities

2:00-3:30 Dynamics of Madden-Julian Oscillation (MJO), Dr. Ji-Hyun Oh, APCC
its predictability, and uncertainties

3:30-3:45 Break

3:45-5:00 Dynamics of Boreal Summer Intraseasonal Dr. Ji-Hyun Oh, APCC
Oscillation (BSISO), its predictability, and
uncertainties

6:00-8:00 Welcome Dinner Secretariat

End of DAY 1

Day 2

November 15, 2016

SESSION 2: Tropical Cyclone Prediction (and a workshop on climate modes)

Objective:

e To demonstrate the application of S2S scale in tropical cyclones

Recap of Day 1

9:00-12:00

Workshop (BSISO)

Dr. Ji-Hyun Oh, APCC

1

— ASNVC ™

ASEAN Specialised Meteorological Centre

PR




12:00-1:00 Lunch

1:00-2:30 Subseasonal to seasonal tropical cyclone Prof. Yuriy Kuleshov, BOM
prediction

2:30-2:45 Break

2:45 -5:00 Workshop (Tropical Cyclones) Prof. Yuriy Kuleshov, BOM

End of DAY 2

Day 3

November 16, 2016

SESSION 3: Impacts of climate modes to extreme events

Objective:

To demonstrate the application of S2S scale in tropical cyclones

Recap of Day 2

9:00-10:00 S$2S and extremes Dr. Michelle L’Heureux, CPC

10:00 - 10:15 Break

10:15-12:00 Accessing and interpreting S2S data and Dr. Michelle L’Heureux, CPC
products

12:00-1:00 Lunch

1:00-5:00 Manila Tour (Intramuros and Luneta)

End of DAY 3

DAY 4

COF PROPER

November 17, 2016

Seventh Session of the ASEAN Climate Outlook Forum (ASEANCOF-7)

8:30-9:00 Registration
9:00-10:00 Opening Ceremony
Welcome Remarks Dr. Vicente B. Malano
Administrator, PAGASA
Message Mr. Joseph Curry, USAID-
Philippines
Message Ms. Lee Sing Cheong, ASEAN
Message Dr. Rupa Kumar Kolli, WMO
10:00 - 10:20 Break

SESSION 4: Presentation of outlook for winter monsoon (DJF) 2016-17 of WMO Global Producing
Centers (GPC) for Long-range Forecasting and other international climate prediction centers

e Brief description of the current status of WMO Global Producing Centres’ (GPCs) of Long Range
Forecasts and activities of other centres producing global long range forecasts.

e Models’ skill for Southeast Asia region based on verification of historical forecasts (hindcast)

e Regional seasonal forecasts for temperature and rainfall DJF 2016-2017, including the seasonal
evolution of large-scale circulation features of importance to Southeast Asian climate, such as
ENSO and 10D

Chair: Dr. Flaviana D. Hilario, PAGASA
Rapporteurs: Remedios L. Ciervo

10:20-10:45 APEC Climate Center Dr. Yoojin Kim, APCC
10:45-11:10 Japan Meteorological Administration Mr. Chihiro Matsukawa, JMA
2 TVM: USA | D ASEAN Speciaised Meteorological Centre y




11:10-11:35 Climate Prediction Center Dr. Michelle L’Heureux, CPC
11:35-12:00 Regional Integrated Multi-Hazard Early Warning | Mr. Itesh Dash, RIMES
System for Africa and Asia
12:00 - 1:00 Lunch
1:00-1:25 Bureau of Meteorology Prof. Yuriy Kuleshov, BOM
1:25-1:50 China Meteorological Administration Dr. Fang Wang, CMA
1:50-2:15 European Centre for Medium-Range Weather Session Chair
Forecasts
2:15-2:40 WMO-Lead Centre for Long Range Forecast Ms. Miah Kim, KMA
2:40-3:00 Break

SESSION 5: Presentation of outlook for winter monsoon (DJF) 2016-17 of National Hydro-Meteorological
Services

¢ Brief description of the operational long range forecast activities of ASEAN National
Meteorological Services’ (NMSs)

e Working relationships/experience between the national seasonal forecast producers with the
water/disaster risk management sectors on official/experimental forecasts (e.g. requirements,
what’s proven useful)

e Country-level seasonal forecasts for temperature and rainfall for DJF 2016-2017

Chair: Ms. Edna L. Juanillo, PAGASA
Rapporteurs: Joseph Q. Basconcillo & Rusy G. Abastillas

3:00-3:15 Brunei Darussalam BDMD
3:15-3:30 Cambodia

3:30-3:45 Indonesia BMKG
3:45-4:00 Laos DMH

4:00 - 4:15 Malaysia MMS
4:15-4:30 Myanmar DMH

4:30- 4:45 Philippines PAGASA
4:45 - 5:00 Singapore MSS-CCRS
5:00-5:15 Thailand TMD
5:15-5:30 Vietnam VHMS
5:30-6:30 Consensus-building Session Chair and ASMC
7:30-9:30 Fellowship Night (PAGASA Main Office) Secretariat
End of Day 4

Day 5

November 18, 2016

SESSION 6: Climate services and products and presentation of ASEANCOF-7 Consensus Forecast for
Winter Monsoon (DJF) 2016-17

Chair: Dr. Cynthia P. Celebre, PAGASA
Rapporteurs: Cherry L. Cada

8:30-9:00 ASEAN Specialized Meteorological Center Mr. Raizan Rahmat, MSS-CCRS
Products and Services
9:00-10:00 | Survey on Climate Services Mr. Raizan Rahmat, MSS-CCRS

10:00-10:15 Break

10:15 - 10:45 | Use of PAGASA Products & Services in Climate- | Ms. Hazel Tanchuling, Rice Watch
resiliency Field School and Action Network
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10:45-11:15 Water security under Be Secure Project Ms. Lisa K. Pagkalinawan, Be Secure
Project-USAID

11:15-11:45 Food Security and Climate Products and Mr. Praveen Agrawal, World Food
Services Programme

11:45-12:00 | Open Forum

12:00-1:00 Lunch

1:00-1:45 Presentation of draft consensus statement Dr. Flaviana D. Hilario, PAGASA
1:45-2:00 Break
2:00-3:00 Closing Ceremony

Message WMO

Message Dr. Landrico U. Dalida, Jr., PAGASA
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7th Session of the Association of Southeast Asian Nations (ASEAN)
Climate Outlook Forum (ASEANCOF-7)
Manila, Philippines

Introduction to
Madden-Julian Oscillation

Ji-Hyun Oh
APEC Climate Center

APEC CLIMATE CENTER



Personal Introduction

Ji-Hyun Oh (Jihyunoh@apcc21.0org)
Research fellow

Climate Research Team

Climate Prediction Department
APEC Climate Center

Busan, South Korea

Research Interest

Intraseasonal Oscillation

- Madden-Julian Oscillation

- Boreal Summer Intraseasonal
Oscillation

Understanding its impact, mechanism,
and application
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What is MJO?

Madden-Julian Oscillation: Eastward propagation of rainfall
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O Discovered by Roland Madden and Paul Julian in early 1970’s

o AMS Symposium on Prediction of the Madden-Julian Oscillation,10 January 2013, Austin, TX

https://www.eol.ucar.edu/projects/dynamo/meetings/
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Why do we call it Madden-Julian Oscillation?

** Oscillation

The act of regularly moving from one position to another and back to
the original position

A frequent change from one state, position, or amount to another

An eastward moving 'pulse’ of clouds,
rainfall, winds and pressure near the
equator. It’s a traversing phenomenon
and is most prominent over the
Indian and Pacific Oceans
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Basic features

Madden-Julian Oscillation
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Basic features

Schematic Depiction of the Large-scale Wind Structure of the MJO
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Multiscale Structure of the MJO

OLR: Outgoing Longwave radiation
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Seasonality of MJO

30w 0

120E 150

0 30E  G60E  9OE 150E 180 1200 90W 60N

20N
10N
EQ

108
208

0 J0E 60E 90E 120E  150E

180

150W 1200 90W 60W 30w 0

A =

F1G. 7. Variance of P* (mm?* day 2, contour) and mean U/, (m s ', color) averaged over (a) Dec—Mar and (b) Jun—Sep.

Zhang and Dong (2004)




Seasonality of MJO
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Barrier Effect of the Maritime Continent

MJO does not propagate smoothly eastward
over the Maritime Continent

Complex topography and land—sea contrast
Marlime

a) Continent Zhang and Dong (2004)

1200 90W G6OW 30w

1 L L | | L L 1

MJO numbers

150wW 120w

120E 150E 180

MJO Terminating Longitude




“%* How to detect the MJO?
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How to detect the MJO?

MJO index : RMM index (Real-time Multivariate
MJO index)

Typical Variables Used for M JO Analysis

- Designed by Wheeler and Hendon (2004) co |
nsidering observed features of the MJO (use o ,
of OLR, zonal wind at 850hPa & 200hPa) } o )
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Multivariate EOF

extracting impostant
spatial pattern & how they
change with time
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Multivariate EOF

[RMM1,RMM2] phase space for 13-Sep-2010 to 22-0ct-2010
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Impact of the MJO
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MNMadden - Julianmn Oscillation
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Impact of the MJO on global precipitation

Rainfall anomalies (in boreal summer) Donald et al. (2006)




Stochastic forcing to ENSO: westerly wind burst associated with the MJO

Surface zonal wind SST anomalies
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Impact of the MJO on TC

Tropical cyclone (TC) propagation in the western North Pacific (WNP)

Cluster A Cluster B
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shading vorticity

green line: TC trajectory
asterisk: genesis location
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(Carmago et al., 2007)
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Tropical cyclone (TC) propagation in the western North Pacific (WNP)
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Impact of the MJO on flood

Location of large flodds during 1985-2010

90N g e gl g o F e W Koy e g o g Boa kil

N g Boxes mark regions where probability of
total flood days and/or events are

significantly affected by the MJO.
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http://floodobservatory.colorado.edu/
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Impact of the MJO on flood
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Impact of the MJO on wild fire

Total fire carbon emission (g C m.day-.)
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Mu et al. (2011)

Red boxes indicate regions where fire emission fluctuates substantially

with MJO phases.




Central Sumatra
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MJO and cold surges

Phase 1 (184 pts)

Phase 2 (209 pts)

%

Phase 3 (274 pts)
::Eﬂa:

:;?3

Phase 4 (193 pts)

Phase 5 (158 pts)

Phase 6 (212 pis)

Phase & (205 pts)

A4

Composite of SAT
(1974/75-2000/01, Nov-March)

e Cold surge: steep drop of SAT
A decreasing SAT value exceeds 1.5std

within 2 days

Table 1. Criteria for the Determination of Cold Surges®

Temperature Decrease
Within 2 Days, °C
Cold Surges
Mid-China” 437"
South China® 517

Northerly Wind, mv/s

Extreme Cold Surges
Mid-China” 5.82¢ 4.01°
South China® £, 90°




Importance of the MJO

— 2 weeks 2 weeks—1 month 1 — 12 months

Seasonal

prediction

Subseasonal prediction

Source of predictability: Source of predictability: Source of predictability:
atmospheric initial MJO ENSO
condition




National Weather Service

Climate Prediction Center

HOME = Climate & Weather Lirkage > Dyramical Model M3 Forecasts

Dynamical Model MJO Forecasts
imats Outlooks
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NCPO: National Centers for Environmental Prediction - Operational Global Forecast System
NCPE: National Centers for Environmental Prediction - Ensemble Global Forecast System

NCPB: National Centers for Environmental Prediction - Bias-Corrected Ensemble Global Forecast
System

NCFS: National Centers for Environmental Prediction - Climate Forecast System

UKMA: UK Met Office - MOGREPS-G Operational Control Run
UKME: UK Met Office - MOGREPS-G Ensemble System

CMET: Canadian Meteorology Centre - Ensemble System

ECMF: European Centre for Medium Range Weather Forecasts - Ensemble System

ECMM: European Centre for Medium Range Weather Forecasts - Ensemble System (anomalies based
on lead dependent model climatology)

BOMM: Australian Bureau of Meteorology - POAMA Coupled System

CPTC: Brazil Center for Weather and Climate Studies - Ensemble System

JMAN: Japan Meteorology Agency - Global Spectral Model Ensemble System

TCWB: Taiwan Central Weather Bureau - Operational Prediction System

IMDO: India Meteorology Department - Operational Global Forecast System

EMON: European Centre for Medium Range Weather Forecasts - Seasonal Prediction Ensemble
Forecast System

EMOM: European Centre for Medium Range Weather Forecasts - Seasonal Prediction Ensemble
Forecast System (anomalies based on lead dependent model climatology, weekly - Thursday only)




Participation in MJO forecast
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How do we interpret the forecast?

NCPE: National Centers for Environmental Prediction - Ensemble Global Forecast System

Phase Diagram

MJO Index Forecast for 09Nov2016-23Nov2016 Datastream Specific Information
4, Weatrn _ 1 Name and PID: NCEP Global Ensemble Forecast System (NCPE)
7 Pacific 6 NCEP GEFS Number of Members: 21

Forecast Duration: 15 Days
Climatology for anomalies: NCEP Reanalyses
Previous 120 Day Analysis Mean Used: NCEP Reanalyses

i

(]

8 S « The evolution of the last 40 days of
i observations along with the 15 day
o 53 Oz ensemble GFS forecast.
E T g gg  The yellow lines are the 21 ensemble
=5 : 2o members and the green line is the
-1 | ensemble mean (thick-week 1, thin-
' ’ 4 week 2).

[

« The dark gray shading depicts 50% of
the members fall in this area and the

3 light gray shading indicates 90% of the

members fall in this area.
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Current status of MJO prediction

Prediction vs. Predictability
Prediction: Action of forecast

Prediction skill: Model (or human) capability of making forecast

Predictability: Characteristics of Nature — How fast two states of the
system would departure from each other in time

1

os Perfect model

0.6 1
04+t 1
Ensemble mean

02}

® MJO forecast

Useful prediction up to ~ 25 days,
potential predictability > 45days
(ECMWE, Vitart 2010)

Sa143S awil Or Jo
[[ID{S uoeallo)d
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Forecast lead time (day)




Capability of MJO forecast
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We are progressing

Dynamical MJO prediction skill

Predictability
After 2010

2000~2010

Statistical models

Before 2000

0 1 2 3 4 5 6 7
Lead time (weeks)

(Chen and Alpert 1990, Jones et al. 2000, Hendon et al. 2000, Waliser et al. 2003, Seo et al. 2005, 2009, Pegion and Kirtman 2008,
Lin et al. 2008, Vitart and Molteni 2010, Weaver et al. 2011, Arribas et al. 2011, Fu et al. 2011, 2013, Rashid et. al.,2011, Kang et
al. 2013, Ham et al. 2013, Kim et. al. 2014, Neena et al. 2014, Vitart 2014, Wang et al. 2014)

Courtesy of Hyemi Kim (SUNY/stony brook)



Mechanisms?
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Mechanisms?
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Model performance

(c) Variability
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Seasonality of MJO
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Boreal summer ISO

boreal winter (MJ

O) ..
Wl T

* In northern summer, signal maximiz
es in the northern Indian Ocean an
d South China Sea.

Tk

i 2 8§ 1 i

* Propagation is both northward and
eastward.

* Northward propagation is related to
the onset/break of Indian and East A
sia Monsoon

Northward & Eastward propagation

Wang and Rui 1990




Seasonal variation of the two ISO modes

Average number of
days per month

Kikuch et al. (2011, Clim Dyn)



Limitation of RMM index

 The RMM index uses the first leading multivariate EOF modes of the equatorial me
an (between 15S and 15 N) OLR, and zonal winds at 850 & 200 hPa, it has limitatio
n to explain ISO over off-equatorial monsoon domain during boreal summer

NMDJF MA MJJASO
{a) Variance of 5—day mean OLR anomaly after removing AV
AN B - i : ANt T — — —

20N 2081 A

EQ - Ed

205 205+

4051 . . .-3’-. 405{ - : . . ;
40E  B80E  120E  160E  1BOW 40E  BDE  120E  1BOE  1BOW

Wanrt

(b) Fractional variance explained by the two—component RMM index

40N A 40H +

20N~ Z0M4 -
EQ Ed

2054 205+

405 1 4051

40E  B80E 120E  160E  1GOW 40E  BOE 1206 160E  1GOW

e e B =

Courtesy of J. Lee




Two modes

40-Day Oscillatio,

f South China

April £
;Ipla onsoon)

\ September

Lau et al (1988) found that the 40-day & 20-day Oscillations are related to
rainfall fluctuations over East Asia.




BSISO indices

Feasible for real-time ISO monitoring
Consist of BSISO1 & BSISO2: daily (phase, amplitude)
Overcome the limitation of the RMM index for representing BSISO

Wheeler and Hendon Lee et al (2013)
(2004)

OLR, and zonal winds daily OLR and U850
at 850 and 200 hPa

Equatorial average 10S-40N, 40E-150E
between 15S and

15N
All year round MJJASO
first two leading The first four leading
multivariate EOF multivariate EOF
modes modes

BSISO1, BSISO2
LY



Multivariate EOF

AV Y4B /\W AL
BSISO2 oo NAT Y
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Pattern Timeseries (PC)




Fractional variance explained by the MJO and BSISO

indices
By the RMM Index By the BSISO Indices
(a) NDJFMA (b) MJJASO
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BSISO1

 Consists of EOF1 and EOF2
* Represent canonical northward and northeastward propagating 1SO

* Periods of 30-60 days
Life cycle composite of OLR (shading) and 850-hPa wind

.
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BSISO2

e Consists of EOF3 and EOF4

 Represent northward/northwestward propagating variability
 Periods of 10-30 days

Life cycle composite of OLR (shading) and 850-hPa wind
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Periods of BSISO1 & 2

(a) PC1 (c) PC3
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BSISO impact

Monsoon Onset over the ASM region Lee et al (2013)

(@) Indian Monsoon Onset (b) sCS Monscon Onset
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18 out of 28 cases of Indian monsoon onset occur in phases 2-4
19 out of 29 cases of South China Sea monsoon onset occur in phases 2-4



BSISO impact

Changma onset in Korea

Changma: long rainy period of over Korea within EASM
The rainfall during Changma asccounts for 30% of annual precipitation in Korea

BS1SO1 BS1SO2

OBSISO1

1 2 :ﬂ i 5 6 7 g B

(mm/day)

-0.2

-0.4

-0.6

-0.8

Phase

EA: 22.5-45N, 110-135E



BSISO impact

Changma onset in Korea

Occurrence frequency of BSISO1, 2 phase
on Changma Onset day (1981-2016)

14

12

10

BSISO1

6 EBSISO2
4
T LR
0 T T T . . T .
1 2 3 4 5 6 7 8




BSISO impact

. Zhof BSISO1 BSISO2
Changma onset in Korea os AEe | Eae [ g | e | 9w [ @e [ 9
1981 62 199 | 78 14 26 1417 5 2.368 3
1982 7879 |78 29¢ 23 0473 2 0.842 7
Post El Njno 1983 63 19|78 25¢ 37 1.332 4 0.265 2
1984 62 159 | 7€ 13¢ 29 1.652 7 0.826 7
1985 63 21| 7€ 18Y 28 2.346 5 1.386 2
1986 63 232 | 78 26 34 2171 5 0.671 5
1987 7819 | 88 8Y 39 1.22 5 1312 3
1988 63 232 | 78 27¢ 35 1.806 8 1.649 6
1989 63 232 | 7€ 29¢ 37 1131 7 0.291 3
1990 62 199 | 78 19¢ 31 2151 5 2.013 8
1991 62 269 | 88 2¢ 38 0.733 3 041 7
1992 7899 | 7¢ 23¢ 15 1416 3 0.545 6
1993 63 229 | 78 30¢ 39 0.701 5 0.775 7
1994 63 229 | 78 6Y 15 144 5 137 7
1995 63 309 | 78 27¢ 28 0.648 3 0.489 3
1996 63 249 | 78 22¢ 29 0.203 5 1.547 6
1997 63 259 | 78 22¢ 28 1.233 6 0.596 2
Post El Nino 1998 63 242 | 78 28Y 35 1.305 4 1.553 3
1999 63 232 (7€ 10 18 0.305 1 3.328 6
2000 62 219 | 78 16Y 26 0.636 2 0.664 6
2001 63 229 | 78 21 30 2.169 5 0.676 8
2002 63 232 | 78 24 32 1.164 4 1.79 5
2003 62 239 | 7€ 25¢ 33 1.536 3 1.712 5
2004 6 24 |78 174 24 2.064 7 2.644 7
2005 63 262 | 7¢ 18Y 23 1.286 5 1.083 6
2006 62 219 | 7€ 29¢ 39 1.557 3 2.166 2
Post El Nino 2007 63 21 |78 24Y 34 2.035 4 1.286 2
2008 63 179 | 7¢ 269 40 1.044 6 2224 6
2009 63 289 | 78 21 24 1.642 2 1.086 7
2010 63 189 | 78 28Y 41 0.987 4 1.714 7
2011 62 109 | 78 10¢ 31 1.106 5 2.149 6
2012 63 189 | 78 17¢ 30 1.025 6 0.787 5
2013 62 189 | 88 2¢ 46 1.648 5 0.728 1
2014 78 29 |78 29¢ 28 0.448 5 1.558 8
2015 62 259 | 7€ 29¢ 35 1.1816 6 2.716 6
Post El Nino 2016 68 249 | 74 30 32 2.304 4 0.806 2




Modulation of BSISO on rainfall extremes Hsu et al (2015)

55°N d) MJJA mean rainfall (APHRC)

50°N
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20°N

70°E  B0°E  9G°E  100°E  MIO°E  120°E  130°E  14D°E
!

(a) Box Plot for ENS rain (SE China) (b) Box Plot for ENS rain (SE China)
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BSISO impact

Modulation of BSISO on rainfall extremes
- Relationship with historical floods

- 1998 Yangtze River flood, 2000 Fujian flood: most devasting
flooding events occurred in southeastern China over the past half

Hsu et al (2015)

century
(ﬁl)3 BSISO1inYRVflood 1998 June  (b) , __BSIS02inFJflood 2010 June
Phase7 Phases Phase? Phase6
-2 _2 19
Phased Phasas PhaseB 12% Phases
- _ 15
5 a7 7%
o o
E . 5 8 21 22 ﬁa 14
%, 0 : weaklsor % 0 |—————*'weaki8Q, -
E _ | 5, W6 29 £ 26 s 12
S . 13 \H 8 28 5
= 1 - 21 27 = 1 :
Phasel " Phase4 Phasel Phase4
2 2
Phase2 Phased Phase2 Phase3d
3 3
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3
Normalised PC2 Normalised PC4

Figure 5. (a) BSISOI phase indices during the maximum rainfall period (1330 June) of Yangtze River flood in 1998, The numbers shown in the
phase diagram indicate the date. (b) Same as (a), except for the BSISO2 phase points during the period (12-26 June) of Fujian flood in 2000,
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Climatological aspects

Active vs Inactive BSISO frequencies

BSISO1 BSISO2
140 140 T 140 Lt 140 140 40 T— 140 —
[P1]}120 | [P2]t120 ] -120 : P4t 120 | [P1]}120 P2]}120 -120 : P4t
F100 £100 - F100 - E 100 F100 F100 £100 ]
L 80 - - 80 - 80 t 80 teo{ | F 80 1 F 80 1 :
F 60 E 60 L 60 - E 60 - teo{ | T E 60 E 60 i
F 40 E 40 E 40 E 40 b 40 E 40 1 E 40 ]
F 20 F 20 - F 20 - E 20 F 20 F 20 1 E 20 :
My J RS -142 - -142 EEEX -14: YA S 148 - — -148 - vl Bl -14((; - — -142 - 1S
P5 |20 1 -120 ; -120 ; - 120 1 -120 : -120 1 P7]t120 § -
F100 £100 F100 E 100 - F100 { £100 £100 :
F 80 - - 80 - 80 t 80 E 80 - F 80 1 F 80 1
L 60 F 60 - 60 E 60 E 60 - F 60 1 F 60 1
L 40 - L 40 L 40 | E 40 E 40 F 40 1 F 40
E 20 F 20 - E 20 E 20 1 E 20 E 20 1 E 20 1
s 0 Lo - 0 S L o A 3 L o 4 04




BSISO event feature

Propagating Non-Propagating Propagating Non-Propagating
(57) (23) (53) (16)
D“rat'o)” (days 11.40351 8.043478 10.36538 8

Number of pha
ses

2.631579 1 3.134615 1

BSISO1 (propagating) (57 events) BSISO2 (propagating) (53 events)

6
E 3 9 15 0 3 1 5
O BSISO1 (non-propagating) (23 events) BSISO2 (non-propagating) (16 events)
E 9 I ° .
& I & Il
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Number of occurrences
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Prediction skill of BSISO

Intraseasonal Variability Hindcast Experiment (ISVHE)

Strong BSISO IC weak BSISO IC
(a) (b)

55 1 { 55 1 i —=— Ensemble—mean predictability
] —e— Single—member predictabilit
50 4 50 4 g p ¥

Ensemble=mean prediction skill

45 4 I 435 1 I Single—member prediction skill
0 I I "
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e
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]
|...4...|
I
|_._|
=
]
R

ABOM1  ABOM2 ECMWE  JMAC  CMCC  CFS? ABOM1 ABOM2 ECMWE JMAC  CMCC  CFS2

the prediction skill gap between single-member method and ensem
ble-mean method is larger in the strong BSISO initial conditions.



Where do we get BSISO forecast?

APCC http://www.apcc21.org

R o e C CLIMATE CE
s

I CLIMATE INFORMATION SERVICES

@ | | e

Seasonal BSISO Climatg
Forecast Forecast Monitoring

« The BSISO forecast activity has been initiated
in 2013 with the goal of improving our ability
to understand and forecast the BSISO based
on numerical models

Methodology « The forecast is updated everyday with the

latest information and is available from May to
October




Participating models

Institute Model Ense_mble Fore_cast HpeElE Resolution
Size Period frequency
Climate T126
@ Forecast System 4 40 days Once a day L64
Global Forecast 1574, T190
System 1 16 days Once a day L64
NCEP
| POAMA 2.4 T47
s gl | multi-week 33 40 days | Twice per week 17
Australia model
rm - | ECMWF
* | Ensemble . T639, 1319
e | brcdiction 51 32 days | Twice per week L62
ECMWF System
== Met Office
MOGREPS-15 24 15 days Once a day 65;((;“
UK Met Office
Taiwan CWB | CWBEPST119 1 40 days Every 5 days 7119 L30

In CooEeration with MJO task Force




BSISO forecast

BOM CFS GFS LUEM CWB
Phase diagram OLR anomalies
A key for the label headings in the figure box is provided below Initial Data R

Note: Move cursor over product name to display. Click for additional information (31/10/20186)

Phase Plots of BSISO Index Forecasts

| Days 1-5 Ave
BOM CFS GFS UKM ECM CWB forecast

BSISO Forecast for 310¢t2016-19Nov2016

BSISO 1 BSISO 2
Bay of Bengal & South China Sea N_East Asia S East Asia
.3 1 1 1 1 L -3 L 1 1 L
~ Phase 7 Phase & ’ N Phase 7 Phase & ,
) L F Days 6—10 Ave
g g forecast
& . &
- £ 2l dm £. L
o 3 BEn E
L] § g g E g
§ $ ___ L& E ] Le
s = ig = <1 ¥
E E 2L 8E 2l %
S L5 % ]
z ¢ ﬁ; r E z 3 e
H 5
= 2
d | o -
| e Phase 2 Phase 3 \\‘ | v Phase 2 Phase 3 S Days 11=15 Ave
S MR AR LA SAE NN RN 8 R S R forecast
Indian Ocean & East Asia Philppine Sea  India & 5.China Sea
Normalized PC2 Normalized PC4
@ Reanalysis [TOmm Ensemble Mean
© APEC Climate Center
Days 16—-20 Ave
forecast




BSISO monitoring

» Home > Climate Information Service > BSISO Forecast > Monitoring

Monitoring

Welcome to the Boreal Summer Intraseasonal Oscillation (BSISO) monitoring website. The BSISO, one of the dominant
phenomena over the Asian summer monsoon region, is characterized by northward/northeastward propagation over the
Indian summer monsoon region and northward/northwestward propagation over the Western North Pacific-East Asian region,
including equatonal eastward propagation. This monitoring information is available from May to October.

Text file of Normalized Time Series for the BSISO1 and BSISO2 index

BEIS0 Monitoring for 225ep2016~3210ct2016 Reconstructed OLR anomaly
BSISO 1 BSISO 2 rased on the BSIS0O indices (310ct2016)
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BSISO Forecast for 300ct2016-18Nov2016

BSISO Forecast for 1Nov2016-20Nov2016
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BOM

Forecast skills of BSISO indices for all available days from 2013
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 Correlation coefficient

Perfect score: 1

Skill in forecasting the phase of the BSISO

« Root Mean Square Error (RMSE)

Perfect score: O

Errors in both phase & amplitude

* Phase amplitude

Perfect score: O

Relative amplitude difference btw observation and
forecast

Postive: forecast amplitude is larger than the observed
* Phase error

Perfect score: O

Positive: phase speed of the forecast is faster than that
of the observation

* Mean square skill score (MSSS)

Perfect score: 1

Relative level of skill of forecast compared to a
climatological forecast that predict no BSISO signal

Kim (2014) APCC Research report
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APCC mission

The mission of APCC is to enhance the socio-economic well-being of
member economies by utilizing up-to-date scientific knowledge and
applying innovative climate prediction techniques through

Climate Prediction

APCC produces value-added, reliable,
and real-time climate prediction information
and provides the APEC region with it.

v,

Climate Information Services

APCC strives to be a key climate database center to distribute
climate data, information products, and related tools.

]

¢ G|\
JIQ

Interdisciplinary Research

APCC leads in the development of interdisciplinary
research and application technigues at the
climate-environment-society nexus.

International Cooperation

APCC guides developing countries from the APEC
region toward building their own capacity to produce
reliable climate prediction information.




Operational Seasonal Forecast

Multi-Institutional Cooperation

Australian Government
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“Utilization of multi-range climate information for risk
assessment on agriculture-water resources in Thailand”

Worst flood in half a century: 2011

http://www.theatlantic.com/photo/2011/10/worst-flooding-
in-decades-swamps-thailand/100168/



Utilization of multi-range climate information for risk

assessment on agriculture-water resources in Thailand

Table 2: Impact of Floods in Thailand
Impacted Households™ 1,886,000 (as of Nov 22,2011)
Destroyed homes” 19,000 homes

Displaced people:L

(Affected people) 2.5 million people

Casualty 813 people
1
Impacted farm land 17,578 square kilometers
. 2
Economic Damage and Losses THB 1.43 trillion USD 46.5 hillion
(THB 1,007 billion (USS$ 32

(Only in Manufacturing Sector) billion))

Source: (Haraguchi & Lall, 2012)

1: The Goverment of Thailand (2011)
2: The World Bank (2011)

Thailand accounts for about 30% of global trade in rice and 25% of the
main crop was not expected to survive the floods.”ll On the other side of
the world rice farmers in Arkansas, usually accounting for 42% of US
output, also were flooded early that year, and then faced drought, reducing
their crop by 32% according to the USDA.L’2l Combined, these two events
will have a global impact on rice prices.

 [71] Apornrath Phoonphongphiphat (28 October 2011). "Floods may damage quarter of Thal rice crop,

exports hit". Reuters.
 [72] Javier, Luzi Ann; Suwannakij, Supunnabul. "Floods Ruining 14% of Thal Rice May Erase Global Export

Glut: Commodities". Bloomberg.



https://en.wikipedia.org/wiki/2011_Thailand_floods#cite_note-71
https://en.wikipedia.org/wiki/2011_Thailand_floods#cite_note-72
http://www.reuters.com/article/2011/10/28/us-thailand-rice-idUSTRE79R0QF20111028
http://www.reuters.com/article/2011/10/28/us-thailand-rice-idUSTRE79R0QF20111028
http://www.bloomberg.com/news/2011-10-25/floods-ruining-14-of-thai-rice-may-erase-global-export-glut-commodities.html
http://www.bloomberg.com/news/2011-10-25/floods-ruining-14-of-thai-rice-may-erase-global-export-glut-commodities.html

Utilization of multi-range climate information for risk

assessment on agriculture-water resources in Thailand

Worst drought (2014-2015) in decades

* Rice farmers usually plant their paddy in June or July but because of critical
water shortages, the Agriculture Ministry has asked farmers to delay planting
their crop until August.

« According to the Office of Agricultural Economics, the delay could cost farmers
in Thailand’s central plains 60 billion baht ($1.8 billion) in losses and straddle
them with significant debt.

 Thailand is one of the world’s top producers of rice, exporting more than 10
million tons annually. As a result of the drought, the Thai government has
lowered its forecast rice exports for this year by 2 million tons.

Drought could mean a rise in rice prices (Time, Jul 16, 2015)


http://www.nationmultimedia.com/breakingnews/Thai-rice-annual-exports-to-fall-short-of-target---30264337.html

Utilization of multi-range climate information for risk

assessment on agriculture-water resources in Thailand

Forecast mixing in daily time-step (S2S and Seasonal)

Hydrology Agriculture
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Utilization of multi-range climate information for risk

assessment on agriculture-water resources in Thailand

Risk assessment & management

Crop modeling

irrigate the right
amount of water
at the right time

Assess crop Yyield



Utilization of multi-range climate information for risk

assessment on agriculture-water resources in Thailand

Irrigated, isolated river basin including a Dam

Impact of the BSISO, reliable prediction skill of MME of APCC
Availability of data (Royal Irrigation Department of Thailand(RID) and
the Korea Rural Community Corporation of the Republic of Korea(KRC

)

Main River Basins of Thailand o
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Tomorrow morning session

* Details in composite analysis
* Investigate impact of the BSISO on your area of interest
* Please bring your laptop

e Email me at j1hvunoh@apcc21.org so that | can share the link to

the data & programs



mailto:jihyunoh@apcc21.org
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BSISO analysis
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Before we begin...

http://iprc.soest.hawaii.edu/users/jylee/

%ﬁé @B’l’o ""J@@T{;F $28project

Welcome to

Recent study: Lee, June-Yi and Bin Wang, 2014: Future change of global monscon precipitation in the CMIP5. Clim Dyn,
42, 101-119, Doi:10.1007/s00382-012-1564-0




Before we begin...

78] rC ZoArce JiTFe t

B’I ‘o Boreal Summer Intraseasonal Oscillation
Home Introduction Definition Realtime Monitoring Data and Program

Data and Program
Data Process
1) Removal of the first three harmonics in climatological annual cycle
Fortran code Parameter
2) Removal of the effect of ENSO signal through subtracting last 120-day mean
Fortran code
3) Normalization by area averaged temporal standard deviation over the Asian region
Fortran code
4) Multi-variate EOF analysis using daily OLR and U850 anomalies
Fortran code for EOF analysis
Fortran code for projection of model output (or observed data) onto the BSISO EQFs
BSISO EQF Structure Data
Text file of Normalized Time Series for the BSISO1 and BSISO2 index




1. Create a folder C:\HandsOn

2. Copy BSISO folder from Dropbox to your folder C:\HandsOn

C:\HandsOn el PROGRAM

COMPOSTIE

Target period: 1981-2010, MJJASO



You have many composite maps

C:\HandsOn\BSISO\COMPOSITE




OLR (Outgoing Longwave Radiation)
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Procedure

DATA PROGRAM

41.0LR.198101201012.noLY 11.cir, ANO1.f90
12.cir ANO2.f90
03.BSISO.PHS.amp1.5.MJJASO.f90
14.cir.BSISO1.COMP.f90
14.cir.BSISO2.COMP.f90
16.cir.COMP.gs




11.cir. ANO1.f90

42.0LR.DAY.ANOS1.noLY.51
41.0LR.198101201012.n 42.0LR.DAY.ANOS1.CTL

oLY 42.0LR.DAY.CLIM.H.nolLY.51
42.0LR.DAY.CLIM.nolLY.51

Compute anomalies by removing first three harmonics in
climatological annual cycle

#1. Extracting climatology

#2. Extracting first three harmonics in climatological
annual cycle

N meeeassssssmmm APEC CLIMATE CENTER



01.ad.ANO1.f90

A meeeaesssssmmm APEC CLIMATE CENTER
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01.ad.ANO1.f90

anomaly
[gd-clim1]




12.cir. ANO1.f90

42.0LR.DAY.ANOS1.nolY. 43.0LR.DAY.ANOS2.nolLY.51

43.0LR.DAY.ANOS2.CTL

Remove the effect of interannual variability through
subtracting last 120-day mean
Julian day

\ J

N meeeassssssmmm APEC CLIMATE CENTER



03.BSISO.PHS.amp1.5.MJJASO.f90

BSISO1.MJJASO.amp1.5.Phase1~8
BSISO2.MJJASO.amp1.5.Phase1~8

Separate BSISO indices

N meeeassssssmmm APEC CLIMATE CENTER



14.cir.BSISO1.COMP.f90

45.0LR.19812010.MJJASO.BSISO1
.amp1.5.COMP.bin
45.0LR.19812010.MJJASO.BSISO1
.amp1l.5.COMP.CTL

Composite OLR for BSISO1

N meeeassssssmmm APEC CLIMATE CENTER



14.cir.BSISO2.COMP.f90

45.0LR.19812010.MJJASO.BSISO2
.amp1.5.COMP.bin
45.0LR.19812010.MJJASO.BSISO2
.amp1l.5.COMP.CTL

Composite OLR for BSISO2

N meeeassssssmmm APEC CLIMATE CENTER



Display using GrADS

45.0LR.19812010.MJJASO.BSISO1 APHRO.BSISO1.MJJASO.COM
(2).amp1.5.COMP.bin P.EASM.gif
45.0LR.19812010.MJJASO.BSISO1 APHRO.BSISO2.MJJASO.COM
(2).amp1.5.COMP.CTL P.EASM.gif

'
Make sure your .CTL & .gs files are set up correctly.

Modify your .gs file to effectively display your result (e.g.,
color level, domain of interest, etc)

O wmeeeaasssssmmm APEC CLIMATE CENTER



How to interpret your ingredient

C:\HandsOn\BSISO\composite

Variables Positive
Mslp e
| ressure
Z500 Sh
OLR Clear
U Blowing from the west

Vv Blowing from the south

Negative

Low pressure

Cloudy

Blowing from the east

Blowing from the north



C:\HandsOn\BSISO\COMPOSITE\sheet.pptx

____|[P1_|P2_[P3_[P4_IP5__[P6_|P7__|P8

Rain
OLR Target Area:
MSLP
BSISO1 7500
U200
U850
V200
V850
____|P1_ P2 |P3_|P4 |P5 IP6 |P7 [P8 _
Rain
OLR
MSLP
BSISO2 7500
U200
U850
V200
V850



Effect of all Parameters in Thailand and Myanmar during BSISO

OLR-B1

MSLP - B1

2500 -

U200 -

U850 -

V200 -

V850 -

STN

B1

B1

B1

Bl

Bl

OLR -B2

MSLP-B2

Z500 -
U200 -
U850 -
V200 -
V850 -

STN

B2
B2
B2
B2
B2

Group presentation done by Kannika/San/Winai/Aung/Itesh

APCC Subseasonal to Seasonal (S2S) Training Program, 27 June — 2 July 2016, APEC Climate Center, Korea



Run Codeblocks

File -> Open

B IE Q@ réa
e PRBRIE || =R S
Management x Start here X
4 | Projects | Symbols | Files b
Q) Workspace

B\ A Code:Blocks

The open source, cross-platform IDE

Release 16.01 rev 10702 (2016-01-25 19:50:14) gee 4.9.2 Windows/unicode - 32 bit

- S

~
™ Open an existing project / Tip of the Day

¥ Cpen file

rums Report a bug or request a new feature

|E] 01.stn. ANO1
02.stn ANO2
03.BSISO.PHS.ampl.5 MIJASO
04 .5tn.BSISO1.COMP
04 .stn.BSISO2.COMP
05.5tn.GSform.BSISO1
05.stn.GSform.BSISO2
06.5tn BSISO1.COMP
06.5tn BSISO2.COMP
11.cirANOL
12.cir ANO2
M #EE 14.cir.BSISO1.COMP

gv =g O3 (¢ 14 cir BSISO2.COMP

@ EZE O3 |E| 16.cir. COMP
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11.cir. ANO1.f90

Compute anomalies (1)

¥ 11.ciraNO1.190 - CodezBloc

Do ks tings
[ o
e | PBE RS | P *< | [=] [B]] o e = £ b ba

Management

Start here x| 11.cir.ANO1.f90 x

+| Projects | Symbols | Files » [include "C:\HandsOn\BSISO\ggyp\PROGRAM\41.PARA.2D.H"

O Workspace 2 real gd(nx,ny), ave(nx,ny), num(nx,ny)
real : xx(nx,ny,nday), vy(nday), xanmo(nday)
real climi(nx,ny,nday), clim2 (nx,ny,nday)

open (1,file='C:\HandsOn\BSISC\ggp\DATA\42.'//VNAME//'.DAY.ANOS1.noLY.51", form='unformatted’, s
access='dirsct',recl=nx*ny*%,status='unknown')
open (2, fil :\HandsOn\BSISO\ggp\DATA\42.'//VNAME//'.DAY.ANOS1.CIL', status="unknown')

open (11,file='C:\HandsOn\BSISO\g{n\DATA\Z1.'//VNAME//". 12.nolY¥', form='unformatted’, &
access='dirsct', recl=nx*ny*%,status='old’)

open (12,file='C:\HandsOn\BSISO\g{n\DATA\42.'//VNAME//'.DAY.CLIM.H.noL¥.51', form='unformatted’, &
direct',recl=nx*ny*%,status=
open C:\HandsOn\BSISO\g{n\DATA\42."// //' .DAY.CLIM.noLY.51', form='unformatted’, &
access='dirsct',recl=nx*ny*%,status='unknown')

B
3 o

R K N R R P

iday = 1 , nday
ave = 0. ; num =
iyr = nyri , nyrf
read (11, rec=(iyr-nyri) *nday+iday) od
call JAVEL (ave,num,gd,nx,ny,dmiss)
enddo
call JAVE2 (ave,num,nx,ny,dmiss)
do 33 =1, ny; do i1 = 1 , nx
xx (11,33, iday) = ave(ii,3j)
enddo;enddo
write (1%, rec=iday) ave
100 continue

ROROR R R R R R R R

W oW W
R B O

avey = 0.
do iday = 1 , nday
IF (xx(1i,33,iday] .ne.dmiss) THEN
vy(iday) = xx(ii, 33, iday)
avey = avey + yv(iday)/float(nday)
ENDIF

Wowww
@0 o b

w
e

Logs &others

4 | Code::Blocks x| (, Search resufts x| J} Ccce X € Buidlog > Build messages x| /| CppCheck | CppCheck messages X | Jj Cscope X €3 Debugger > | DoxyBlocks x| | Fortran info % | 4& Closed files list X | L4 Threz b

File Line Message

C:#¥HandsOnWBSISOWstnWPROGRAMMW 1 cir ANO1 f30 Windows (CR=LF) WINDOWS-949 Line 1, Celumn 1 Read/Write default




11.cir, ANO1.f90

Modify Header file (41.PARA.2D.H)

4 41.PARA 2D H - CodezBlocks

* || start here i ANC 41.PARA.2D.H
Projects 1

N meeeassssssmmm APEC CLIMATE CENTER



12.cir., ANO1.f90

Compute anomalies (2)

M 12.Cr ANCZ2130 - Coge.Blo0 T e

e E v arch t ori wxSmith oxyBlocks tings He
CoE@ 3% o aier 4o (B NI DG =
e PBEBRE || R]] : ] & = £ & & -

Management

Start here x| 12.cir.ANO2.fo0
4 | Projects | Symbols  Files ¥

include "C:\Hand=On\BSISO\sztn\PROGRAM\41.PARA,.2D.H"
Q) Workspace real gd(nx,ny), gd2(nx,ny), ave(nx,ny), num(nx,ny)

open (1,fi €:\HandsCn\BSIS0\stn\DATA43. ' //VNAME/ /' . DAY .ANOS2 .nol¥. 51", form—'unformatted', &
direct!, recl-nx*ny*4, status—'unknown')
open (2, £i C:\HandsOn\BSISO\stn\DATA\43. ' //VNAME/ /' .DAY.ANOS2.CTL', status="unknown')
open (3, £i C:\HandsOn\BSISO\stn\DATA\43. ' //VNAME/ /"' .120MA.nolY.51", form="unformatted', &
access—'direct', recl-nx*ny*4, status—'unknown')

open (11, file='C:\HandsOn\25I50\stn)\DATA\42. '/ /VNAME// ', DAY.ANOS1.nolY.51", form—'unformatted’, &
access—'dizect', recl-nx*ny*4,status—'old')

write | ) DIR, VNAME, ntot, VNAME

do 2 -
print *, iyz
100 iday = 1 , nday
(iyz.eq.nyzi . iday.le.120) then
read (11, rec—(iyz-nyzi) *nday+iday) gd
write (1, rec— (iyz-nyzi) *nday+iday) od
% elseif (iyr.cg.nyzf .= iday.gt.ndayE)
goto 100
else

ayzi , nyrf

read (11, rec—(iyz-nyzi) *nday+iday] gd
ave = 0.; num = 0

do imov , 1
read (11, ree— (iyz-nyzi) *nday+iday-imov)
call JAVEL |ave,num,gd2,nx,ny, dmiss)

enddo

call JAVE2 (ave,num,nx,ny, dmiss)

WOR R R R R R R R R
SR R T ]

w
=y

write(3, rec— (iyz-ayzi) *nday+iday) ave

do 33 =1, ny; do ii =1 , nx

if (gd(ii,33).ne.dmiss .and. ave(ii,jj).ne.dmiss) thenm
gd(ii,33) = gd(ii, 33} - avelii,33)

else

w
b}

gd(ii, ) — dmiss
endif
enddo; enddo
write(l,rec— (iyz-nyzi) *nday+iday) gd

W L
ST )

m -

w
w

Logs & others

4 /| Code::Blocks < | () Search resuts > | Jf Cecc > | €3 Build lbog + Build messages x| /| CppCheck | /| CppCheck messages | J Cscope x| §3Debugger x| J| DoxyBlocks | J} Fortran info % | 4k Closed files list X | Lk Thraz »

File Line Message
Build file: "no target" in "no project” (compiler: unknewn) ===
FzndsOn|BSTS0\ sbn |\ PROCRAM| 11 sir ANO1 o5 ou. .

=== Build finished: 0 errexr(s), 1 warming(s) (0 minute{s), 0 seceond(s]) ===

Windows (CR+LF) WINDOWS-249 Line 1, Column 1 Read/Write default




03.BSISO.PHS

B8« 3 %
i PREBRIE S| <R

Management X

Start here 3 | 03.BSISO.PHS.amp1.5.MJJASO.f90 x
4 | Projects | Symbols | Files b 1

O Workspace

integer, parameter nmode=4

integer, parameter r , ndayf 5

integer, parameter (nyr-1)*ndayt+ndayf

integer :: iyr, idy, irec, ip, inum, jnum

integer )

integer :: i (ntot), iday(mtot), pplintot), pp2(ntot)

real :: pcinmode,ntot), amp(ntot), amp2(ntot)

open (1,file='C:\HandsOn\BSISC\aphrodite\D. \ . C.INDEX.PHASE.txt', status='o0ld"')

B
9 o in

\aphrodite

RORR R R R R R R R
B R P A N RS P Y

0w -

000000000000 00O0O0
[NESEE NN 9 9 e

W W WW W W W0 W W W W
0000000000000 0O0O0

N meeeassssssmmm APEC CLIMATE CENTER




¥ 34.BSISOINDEX.PHASE txt - Col
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14.cir.BSISO1.COMP.f90

Input: BSISO1 index + anomalies

ject ortrar
™ T - | &S > GO
i | BB RS | 1 *< | (2] [B] | Q) : [+]| &= = £ & fa =

Management

Start here x| 14.cir.BSISO1.COMP.f00 | 41.PARA.2D.H X

4 | Projects | Symbols | Filec »
QO Workspace

include Han 50N E MY 41 . PRRR. 2ZD.H"

real :: pavg(Z,nx,ny), VAR (nx, ny),ave (nx, ny) ,numnx, ny)
integer :: imun, irec

integer :: pdateig)

integer, dimension| 89) :: year, jday

T
P OWwm ;e W

data pdate

open

Separated = [ ==
BSISO1 in
files

.Phasel', status="'cld")
. status="0ld")

. status="0ld")
.Phased', status='old")
.Phaseb', statuns="'old")
)

)

)

I
¥
I

-
0

open
open
open
open status="0ld")

open(l, fi Ly F4 " . DRY . BN .nolL¥.51"', access="direct', statns="0ld', &

.Phaseg', status="o0ld")

00000000

oot

2010.MJJAS0. 50l.ampl.5.CCMP.bin', access="direct', statns="unknown', &

Dwtu-Jmmmwr\:D—'x

WOk R R R R R ORI ORI R

010.MJJAS0. 501.ampl.5.CCMP.CTL', status="unknown

pdate (ip)
imun = 10+ip
read(imnon, 100) year(ip,ik),jday(ip,ik)
enddo
close (imun)




14.cir.BSISO2.COMP.f90

Input: BSISO2 index + anomalies

v N wxSmith T jins Do cks
IfeBE e H N X b 42 G260 L 6l
i |MBRE RIS =R D) ; M e = £ déa -

Management x

Start here | 41.PARA.2D.H | 14.cir.BSIS02.COMP.f90

4| Projects = Symbols | Files b
O Workspace

include "C ndsOn\ESISC\ ghn\ PROGRAM\ 41. PARA, 2D, HY
real  :: pavg(f,nx,ny), VAR (nx, ny), ave (nx,ay) , num(nx, ny)
integer imun, izec

integer :: pdate(s

integer, dimension | i year, jday

data

0
H
w

Separated ; =

BSISO2 index=
files

%

coooo00n0
W
GOO00000
[
GOO00000

S

open (1%,fil = ', status='old')
open (1, file='C: = FAVEIYD //' .DRY.A nol¥.51', access—'direct', status—'old', &

form—'unformatted', recl-nx*ny*4)
\gEm\DATAV45. 1/ /. JAS0. 5 &

recl-nx*ny*4)
open (22, file='C:\HandsOn\25I50\g5a\DATALAS

Wom ol R

KRR R R R R

,pdate(ip)
imun = 10+ip
read (imun, 100) year(ip, ik),jdayv(ip, ik)
enddo
close (imun)

N meeeassssssmmm APEC CLIMATE CENTER
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Display using GrADS

38,496 14.cir.BSIS02.COMP.exe
4,875 14.cir.BSIS02.COMP.£9@
8.217 14.cir.BSIS02.COMP.0
3,438 16.cir.COMP.gs

223 21.PARA.H

372 41 _.PARA.2D.H
4,882 charn.gs
1.762 vrghsetl.gs
67 e 241.747 Hi0| E
200 Cl2E 2] 399.853.885.448 HIO|E 2

IC:WHands OnWBS IS0 tnWPROGRAM>DIR
2to| =2 280l= 010 §suUct.
22 HT: E12-0F@A7

C:WHandsOnWBSISOWs tnWPROGRAM C| 2 H 2]
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Display using GrADS

JE: B ands OnWES [ S0Maphrod it e WPROGRAM>

To-f

rcmc.;rzsrmf o
e SINKIANG  (e=
P

Ho hardeopy metafile open
GX package terninated

C:¥Hands OnWES [S0Waphrod ite WPROGRAM
C:¥Hands OnWiES [§0Maphrod iceWPROGRAM X grads -1

Starting ¥ server under C:HOPENGR™1HContentsi#Resources@iming
Starting grads under C:WOPENGR™1WContentsWCygwiniersi 1.2Wi686 ...

Grid Analysis and Display System <CeADS) Uercion 2.8.2.0ga.2
Copyright <c) 19868-20811 by Brian Doty and the

{Institute For Global Environment and Society (IGES)Y

GrADS comes with ABSOLUTELY NO WARRANTY

See File COPYRIGHI for more information

Config: v2.@.2.0ga.2 little-endian readline printin grib2 netcdf hdf4-sds hifS o
pendap-grids . stn athena geotiff shapeFile

Izsue ‘g config’ command for nore detailed configuration information
Loading User Defined Extensionz table {‘cygdrivesc O0PENGR™L-Contents/Cyywin/Uers

ions 2B20GA™ .2/ 1686 gex udxty ... ok.
GX Package Initialization: Size = 11 8.5
a->

I N D[ A N

BELING

(PEXING) ™

i NORTH
FYONGYANG 4

ARAFURA SEA

NEW B

| office 2010



Display using GrADS

JE: B ands OnWES [ S0Maphrod it e WPROGRAM>
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See File COPYRIGHI for more information
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Display using GrADS

ga—>

ga—>

ga—>

ga—> run 16.cir.COHP.gs

No hardcopy netafile open

A1l files closed; all defined ohjects released;
A1l GrADS attributes have been reinitialized
No hardcopy netafile open

A1l files closed; all defined ohjects released;
A1l GrADS attributes have been reinitialized
BS1501

Hardcopy output file is closed

No hardcopy netafile open

A1l files closed; all defined ohjects released;
A1l GrADS attributes have been reinitialized
BS1502

Hardcopy output file is closed

ga—>

ga—>

ga—> run 16.cir.COHP.gs

No hardcopy netafile open

A1l files closed; all defined ohjects released;
A1l GrADS attributes have been reinitialized
No hardcopy netafile open

A1l files closed; all defined ohjects released;
A1l GrADS attributes have been reinitialized Bl 0E
BS1501

Hardcopy output file is closed

No hardcopy netafile open

A1l files closed; all defined ohjects released;
A1l GrADS attributes have been reinitialized
BS1502

Hardcopy output file is closed

ga—>

ga—> run 16.cir.COHP.gs

No hardcopy netafile open

A1l files closed; all defined ohjects released;
A1l GrADS attributes have been reinitialized
No hardcopy netafile open

A1l files closed; all defined ohjects released;
A1l GrADS attributes have been reinitialized
BS1501

Hardcopy output file is closed
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Fill out the table in sheet.pptx using composite plots in C:WBSISOWCOMPOSITE

Send the file to jihyunoh@apcc21.org



Complete your sheet

Investigate impact of the BSISO on your area of interest

C:\HandsOn\BSISO\composite
open 35.APHRO.19812007.MJJASO.BSISO1.ampl.5.COMPCTL

q file

set x 1
setyl

d aave(pl,lon=124,lon=130,lat=33,lat=38)
d aave(p2,lon=124,lon=130,lat=33,lat=38)
d aave(p3,lon=124,lon=130,lat=33,lat=38)
d aave(p4,lon=124,lon=130,lat=33,lat=38)

Topography of South Korea




ASEANCOF, Manila, Philippines, 17-18 Nov. 2016

Seasonal Outlook for Winter 20;
by APCC-MME o

Yoojin Kim
Climate Prediction Team
APEC Climate Center (APCC), Busan, Republic of Korea

APEC CLIMATE CENTER



1. Introduction to the APCC

2. Seasonal Outlook of ASEAN by APCC-MME



Introduction to the APCC MME

APCC-MME model providers

Australian Government

Bureau of Meteorology Meteorological Service of
A PCC h a d p rOd u ced 3 M I ea d National Aeronautics and :@L Australian Government Ganach
Ere O

Space Administration e Barcan of Metzorsiogy I*I E.::I'l::mlnl

seasonal-rolling forecast data by Py Nash

%y
"v

multi-model-ensemble (MME) @EE} ¢ Ny, & e

)

At present, 16 organizations are
Hydrometeorological Centre of Russia

H H for Environmental Prediction \A\?’S‘ O BEEC . Center/CMA
skill since 2005. ) 1
3M lead monthly-rolling forecast i
a Central Weather Bureau
pa rtiCipatingo g:_:;er;:r eO;tea;—sLand—
i =
September, 2013: 7 organizations g = Ta B e
Voeikov Main Geophysical Observatory e .

since 2008. e o
(i.'JD Japan Meteorological
6M lead monthly-rolling forecast
ished si cmee
has been established since 0
in 5 cou ntries Met Office ig:imﬁ;etﬂ:lomca\




Introduction to the APCC Seasonal Forecast

APCC-MME 6-month climate forecast system

Collection and pre-processing
__—Deterministic forecast
B OITEE “—-Probabilistic forecast
ENSO and 10D MME and individual models o .
. : Verification graphics
Forecast graphics Forecast graphics

1
.-
1

Dissemination: web information & climate outlook

= Deterministic MME: SCM, SPM, MRG, SSEM
= Probabilistic MME: Tercile-category probability forecast
= 2-m/850-hPa temperature, precipitation, GPH 500-hPa, SST



Introduction to the APCC Seasonal Prediction

MME Schemes

s Deterministic Forecast:
» e Simple Composite Method (SCM): Simple composite of individual forecast
with equal weighting

o Stepwise Pattern Projection Method (SPM; Kug et al. 2008): Calibrated
MME which is obtained from the adjusted (or corrected) single-model
predictions based on a stepwise pattern projection method

e Multiple Regression Method (MRG; Krishnamurti et al. 2000): Empirically
weighted MME with coefficient computed by multiple linear regression

e Synthetic Multi-Model Super Ensemble Method (SSE; Yun et al. 2003):
Empirically weighted MME with EOF-filtered data

m Probabilistic Forecast:

» e Probabilistic Multi-Model Ensemble (PMME; Min et al. 2009) : Probabilistic
MME based on position of the forecast PDF in respect to historical PDF
using Gaussian fitting method



Introduction to the APCC Seasonal

® APCC webpage : http://apcc2l.org

APCC LOGIN | CONTACTUS | STEMAP | =0 Q
APEC CLIMATE CENTER

Research Climate Information Services International Cooperation Media Notices About us
Climate Information + Home = Climate Information Service > Seasonal Forecast > Outlook
Service Outlook

- Seasonal Forecast
016 - NDJFMA 5 E2

Qutlook I'gls{grggl;ésg;gt F'j‘:\)!"‘ﬂoé:%miasgiacst Deterministic Forecast
« Outlook
+ | BSISO Forecasts Climate Outlook for November 2016 - April 2017

BUSAN, 25 October 2018 — Synthesis of the |atest 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.

+  Current Climate Conditions

1 Cuk
+ Clbs Temperature and Precipitation Outlook:
+ | ADSS 1 Forecast for November 2016 - January 2017

CLIK: Climate Information Tool Kit
ADSS: APEC Climate Center Data Service System



APCC Activities

Interdisciplinary Research

%
b

A. APCC-NCDR Project “Pilot Study of Early Warning
I Risk Assessment on Drought Disaster”

 National Science and Technology Center
for Disaster Reduction, Chinese Taipei

 Developed prediction tools for drought
using APCC seasonal forecast results, to
establish an early warning system for
drought



- APCC Activities

Interdisciplinary Research

B. APN Project “Toward a Fire and Haze Early Warning
Systen%or Southeast Asia”

e Multi-National Projects with Indonesia,
Malaysia, Korea, Singapore, Japan, USA

e Fire and haze early warning system for
the region in Indonesia, Malaysia and
Singapore by using seasonal forecasts to
predict the drought conditions that
trigger forest fires '

l.r.



APCC Activities

Interdisciplinary Research

C. APCC-CRIEPI Project “Application of Seas ffl‘al Forecasts
to Predict Electricity Demand in Japan” f/,, ‘

e Central Research Institute of Electric
Power Industry, Japan

e Used APCC’s climate forecasts to
establish a system to predict electricity
demand in Japan




APCC Activities
Interdisciplinary Research

D. Improvmg Agrlcultural Productlwty throug ‘ E nsurmg

v

Total accumulac

- Climatology irrigation

Required!
Est. 2550kg/a

Tonga Meteorological Agency o “‘NN
Tonga Ministry of Agriculture

Improving agro-met data network |
Climate Smart Agriculture (Smart Irrigation) *

ObservedRain M Forecasted Rain Rain Forecast Range




APCC Activities
Interdisciplinary Research

F. Nationally Tailored Clingte Prediction Information for
Climate Change Cap_aci Building of Pacific Islands

T R s e o
- - - T e T 5 e T - L I S

s . - = - -

14 Islands’ Met. Agencies
To develop region specific
tailored forecast system
based on multi-model
global forecasts and build
capacity of NMHs to
operate it

\




APCC Activities

Interdisciplinary Research

ASEAN Cooperation Project Proposal- f

[ FULL PROPOSAL FORMAT - FOR PROJECTS
OF USD 100,000 AND ABOVE«

Project Classification Code: +

Project Title: ASEAN Science-Based Disaster Management Platform ¢

Project Description:+

1. Brief Project Bescription— 300 words max -
)

Science and technology play a bigrole in supporting disaster isk management.
Areas such as meteorology, seismology, engineering, land use management,
remote sensing, and others contribute to effective disaster isk management (DRM)
(ASEAN 2013a). However, the use of scientific tools and modelsin DRM is still
limited due to the lack ofinteractions between scientists and practitioners, few
mechanisms to facilitate research uptake, and a small number of initiatives to build
scientific and technical capacity (UNISDR 2009, ASEAN 2013b). «

G. ASEAN Science-Based Disaster Management Platform

main activities:«

1) Development of aweb platform for facilitating exchange of knowledge, methodclogies,
and other information that contributes tothe effective application of science in risk
mitigation and disaster prevention.+
Organization of cross-sectoral workshops and symposium between the science and
policy sectors to assess information needs, enhance collaboration and communication
among scientists and practitioners, and develop short and long-term policy-oriented
multidisciplinary research priorities and programs.+
3) Co-development ofthe platform and training with AHA Centre for its sustainable

operation and maintenance.+

]

Sponsoring ASEAN Body+
Sectoral Committee/Main Body: ASEAN Committee on Disaster Management (ACDM)«
Meeting Number/Date:«
Working Group/Sub-Committee:«
Meeting Number/Date:+

Proponent’'s name and address:«

Dr. Chin-3gung Chung (Director)«

APEC Climate Center+

12 Centum 7-ro, Hagundae-gu, Busan, 612-020 Republic of Koreas

Date of Preparation:+
April 15 2015¢

Proposed Funding Source:«
ASEAN-ROK Special Cooperation Funde

Proposed Project Budget (total):+
USD 540,314 (tentative)+
Information below to be completed by the SPCDe

Recommendation of Secretary-General/Project Appraisal Committee«

Meeting Mo./Dates wa
Action« =+ [+ Endorsed~ [~ Not Endorseds
a aa g a8 )
Approval of Committee Of Permanent Representatives to ASEAN (CPR)+ .,
Meeting Mo./Date< ¢

Action< i« [J+ Endorsede [+ Not Endorseds

7

RUUWISUYE PIUUULLE Ul LAV 1S SUULLULE U1 GALAUESE Wil LIS LS USy SIupsu
based on an analysis of practitioner needs and outputs ofthe previous step. Finally,
the investigated content will be integrated into the ASDMP. The AHA Centre will
jointly developthe ASDMP and be trained to ensure sustainable operation and
maintenance. ASDMP will contribute to prometing the use of knowledge and
research products for evidence-based DRM and policy in ASEAN member states. «
Regional cross-sectoral meetings (a symposium and workshops) will be held to
identify gapsin current scientific knowledge and barriers and enablers to effectively
applying existing knowledge in disaster risk reduction. Based on the identified
prionties and needs fromthe meetings, APCC will develop a short-term to longterm
multidisciplinary research roadmap. The meetings will determine emerging
challenges in research uptake in disaster risk reduction and promote multidisciplinary
dialogues to help create an environment for shared understanding of science and
decision-making processes in DRM.+
A
Background and Justification — 600 words max«'

Y

(a) Problem Analysis - Describe the underlying cause ofthe problem and the
present situation. Include any related and relevant ASEAN activities, policies and
plans of action. +

i

ASEAN member states have sufferedlossepanddamagasfamna
such as typhoons, floods, earthquakes, and ts
disaster risk reduction and managementto avo
technical studies regarding disaster risk reducti
universities and research institutions in the ASE
in the between the decision-relevant informatio
practitioners on one hand and the accessibilty
on the other. There are insufficient mechanism
and events? to broker relationships among kno
create a collaborative leaming environment. Pr

e Create a knowledge
platform

Build the capacity of AHA
Centre in knowledge
management

Decision-relevanttools and informafioninclude the scientific information, gu|
that support decision making processes. .,

* In knowledg iteratura, knowledge p include online s
and othervenues forfacilitating the capture, storage, and sharing of knowledg
programs, conferences, and other similar sctivities thatensble knowledge cag



APCC Activities

Interdisciplinary Research

v’ Training Program (1-week)
e During last 5 years, APCC has trained about 260 participants from over
50 countries

v CLIK Training Workshop (3 days)
* Since 2015, APCC has trained Climate Researchers in National Met
Services for Philippine, Indonesia, Vietham, Thailand, Brunei.

v Young Scientist Support Program (3-months)
e Since 2011, APCC has invited 65 young scientists from 26 countries

T — _—

@ APCC Training Program 201
F Regional Pradiction using Dynamical Downscaling

Scheme




Oceanic outlook




Initial Condition (Mon)

12 1 2 3

11

Participating models (2016 DJF) Nov ST
P SST e e
Model Initialization Ens. I Sea Ice Specification Snow Specification
Specification
CwB Last 10 days(12Z) of previous month from NCEP
(Chinese Y pre \ 10 OPGSST 1.1 from CWB NCEP climatology -
. Reanalysis version2
Taipei)
HMC. From 00hr 26 Mar. to 12hr 30Mar with 12-hour step 10 Persisted anomalies Initial actual sea \ce with relaxation to NCEP/NCAR_reanaIysm-
(Russia) climate 2 initial.
IRI_CA ) . Ensemble forecasts based on
(USA) Restart files from long running ECHAM4.5 24 Constructed Analogue SST - -
JMA Predicted . Forecasted from
(Japan) BGM method(9 members) and 5-day LAF 51 (one-tier method) Climatology climatology
APCC Predicted
(Korea) GODAS ocean initialization 10 GODAS reanalysis Predicted (APCC/CCSM3 SST Nudging) (APCC/CCSM3 SST
Nudging)
CMCC Operational analysis ECMWF/ . . . .
(taly) CIGODAS-CMCC analysis 9 Opreational analysis ECMWF Climatological -
MSC ) Predicted . .
(Canada) The CMC Global 4D-var analysis 20 (OGCM4) Continuous nudging -
NCEP CFS data assimilation system each day at 00Z, 06Z, 12Z 20 Predicted Predicted Predicted
(USA) and 18Z (GDFL MOM#4 global ocean model) (a two-layer sea ice model)
PNU NCEP/NCAR Reanalysis 2 in AGCM, OISST data in 5 Predicted Predicted Predicted
(Korea) OGCM
POAMA Nudging to the analyses from the Australian Communit Predicted Created indirectly in response to the
. gngtot Y . Y| 33 (ACOM2 Ocean model based on y In response NCEP sea-ice data
(Australia) Climate and Earth System Simulator nudged atmospheric conditions
GFDL Mon2)
GloSea5 KMA Global Analysis 38 Predicted LosAlamos model )
(Korea) (N512L70) (Met Office NEMOVAR)

11 models 230 ensemble members




ENSO & IOD Forecast

Sea Surface Temperature

Forecast for ENSO (6-month)

SST Anomaly for DJF 2016 .
Initiated by November I.C. Unit:deg K Nino3.4 Index for 2016 DIJFMAM
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Forecast for |IOD (6-month)

10D Index for 2016 DIFMAM

SBE -?ash1Aﬂloi-naﬂlozzlnz&os:‘jw:h 4il|;’:- gaw 3.0 q OBS Daa S ce: OISST F
’ ' S N ] ' ’ } 2.0 -3 Climatology 1983 - 2005 = _°_?'M

© APEC Climate Center g 1.0 _ _ g

= 00 3 __ - ToeoE
a -1.0 —i\\v/\/‘ z—
ENSO: Negative side neutral states (DJFMAM) 20 OES Fest 3
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Month

IOD: Neutral states (6-month) are predicted.
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La Nina & Southeast Asian Winter Monsoon

® Sea Surface Temperature & precipitation

December - February La Niiia Conditions

'OC\.-
,%}\
EQUATORIAL rﬁ\ﬁ

® Western tropical Pacific SST warming, eastern tropical Pacific SST cooling
® Convection activity in the western Pacific is strong.



Seasonal outlook for winter in the Southeast Asia




Winter (DJF) 2016

® Sea Level Pressure & GPH 500

Anomaly fields [SLP] Anomaly fields [GPH500]

Sea Level Pressure for December 2016-February 2017 Geopotential height at 500 mb for December 2016-February 2017

90N Unit:mb

60N —|

30N .

-] Anomaly fields are disployed {
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30w 0 30E 60E 90E 120E 150E 180 150W 120W 0w 60W 30W 30w 0 30E 60E 90E 120E 150E 180 150W 120W oW 60W 30w
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-1.2 -0.8 -0.4 0.2 0 02 0.4 08

© APEC Climate Center © APEC Climate Center

® Low SLP in the western Pacific & Southeast Asia
® High GPH at 500-hPa in the western Pacific & Southeast Asia




Winter (DJF) 2016

Horizontal wind 850-hPa

Wind at 850hPa for DJF 2016 .
Anomaly fields
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Winter (DJF) 2016

Precipitation
SCM Probability fields
Precipitation for December 2016-February 2017 Precipitation for December 2016-February 2017

Unit:mm/day Unit:%

90°E 120°E 150°E 180" 90°E 120°E 50°E 180°
Below Normal Above
| UEEEEENT mEEE |
..QDDDDDD.-. 80 70 60 50 40 -0 40 50 60 70 80 0 40 50 60 70 80

1 _-08 06 -04 -02 0 02 04 06 08 1
© APEC Climate Center © APEC Climate Center

Dry condition in Myanmar, north of Laos, Vietnam, South of Thailand,
Sumatra, Kalimantan, Sulawesi; Wet condition in south of Vietnam,
Philippines, Java; Normal condition in some part of Thailand, Malaysia




Precipitation verification

Heidke Skill Score : PREC, DJF (1983-2005)

HSS = (score-score by chance)
/ (perfect score-score by chance)

60S —
T= ki
908 T T I T T I T T I T T I T T I T T l T T I T T I T T I T T I T T I T T
0 30E 60E 90E 120E 150E 180 150W 120W 90W 60W 30W 0
0 20 40 60 80

© APEC Climate Center




Winter (DJF) 2016

Precipitation verification

Precipitation for December 2016-February 2017
Unit:%

15
Below Normal Above

L "AEEEENT | e III

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

© APEC Climate Center




Winter (DJF) 2016

Monthly Precipitation

Precipitation for DEC 2016 Precipitation for JAN 2017 Precipitation for FEB 2017

Unit:% Unit:% Unit:%
30°N — 30 30°
15°N — lt'J 15°
.-\
I
0° — .
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JB v Y v
f o ) 3 <9
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Probability fields are displayed Probability fields are displayed Probability fields are displayed t
= 7 2 —— y F . WY
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ENSO signal is going to be reduced.




Winter (DJF) 2016

® Temperature at 2-m
SCM

Temperature at 2m for December 2016-February 2017

Unit:deg K

15°5 — /-
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B
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Anomaly fields are displayed i\
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® Above normal condition

Probability fields
Temperature at 2m for December 2016-February 2017

Unit:%
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Probability fields are displayed
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Winter (DJF) 2016

® Temperature 2-m verification

Heidke Skill Score : T2M, DJF (1983-2005)

HSS = (score-score by chance)
/ (perfect score-score by chance)

0 30E 60E 90E 120E 150E 180 150W 120W 90W 60W 30W 0

0 20 40 60 80

® APEC Climate Center




Temperature at 2m for December 2016-February 2017
Unit:%

30°N —

15°s —

Probability fields are displayed
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15 180°
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® Monthly Temperature at 2-m

Temperature at 2m for DEC 2016 Temperature at 2m for JAN 2017 Temperature at 2m for FEB 2017
Unit:% Unit:% Unit:%

Probability fields are displayed t
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Below Normal Above Below Normal Above Below Normal Above
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® Above normal condition!!




Climate Outlook for Winter 2016 in the ASEAN

APCC-MME seasonal forecast
ENSO (DJFMAM)
= Neutral state with weak negative signal
= The strength of negative signal will be reduced.
Precipitation (DJF)

- - + + -
(40~50%) (40%) (40%) (40~50%) (40%)

Temperature 2-m (DJF)

= Above-normal condition over the Southeast Asia (40~80%)







Probabilistic forecast (Categorical)

e HSS (Heidke Skill Score)

F\O\ Yes No

Yes Hit (H) False Alarm (F)

No Miss (M) Correct Rejection (C)

e HSS = (score - score by chance)
/(perfect score — score by chance)

{(h+c)/n - [(h+f)(h+m)+(fFc)(m+c)]/n? }
/{1 - [(h+0)(h+m) +(f+c)(m+c)]/n? }




Introduction to the APCC Seasonal
orecast

e APCC web site

A LOGIN | CONTACTUS | SITEMAP | 330 Q
APEC CLIMATE CENTER
Research Climate Information Services International Cooperation Media Notices About us
Climate Information + Home = Climate Information Service = Seasonal Forecast > Qutlook
Service Outlook

2016 - NDJFMA 3 -
' ENSO

v Verification e —_—
Deterministic Probabilistic P~
Outlook MME Forecast MME Foracast Deterministic Forecast
- Foracast
- Hindcast + Outlook
+  BSISO Forecasts Climate Outlook for November 2016 - April 2017
+ Eettirent Climole € ondione 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.
Bl LK
+ o CUps Temperature and Precipitation Outlook:
+  ADSS 1.  Forecast for November 2016 - January 2017

The APCC forecast indicates that the positive temperature anomalies will continue o prevail over much of the globe. Strongly
enhanced probability for above normal temperature is predicted for the tropical and subtropical Atlantic, eastern Indian Ocean
and the of-equatorial belts of the Pacific. Enhanced probability of above normal temperature is predicted for the northern Morth
Aflantic and the Arctic marginal seas, most of southern Eurasia and Africa, maritime continent. Enhanced probability of below
normal temperature is predicted for the central equatorial Pacific, and the Great Australian Bight. Enhanced probability for above
normal precipitation is predicted for the south-eastern part of the maritime continent, off-equatorial tropical Pacific, southern
Siberia, the seas of Barents and Kara. Strongly enhanced probability for below normal precipitation is predicted for the central
equatorial Pacific. Enhanced probability for below normal precipitation is predicted for most of the Indian Ocean. Precipitation in
the eastern equatorial Pacific is predicted to be near normal

Source > http://www.apcc21.org

apec cLimaTe cenTer [N



WMO LC-LRFMME

WMO Lead Centre for
Long-Range Forecast Multi-Model Ensemble

Seasonal Climate Outlook for DJF2016/17
over ASEAN region from
WMO LC-LRFMME

Miah Kim and WMO LC-LRFMME team

Seventh Session of the ASEAN Climate Outlook Forum (ASEANCOF7)
17-18 November 2016

Manila, Philippines |
e Bl
/ 3



Introduction of WMO Lead Centre for Long Range
Part 1. :
Forecast Multi Model Ensemble (WMO LC-LRFMME)

Seasonal Prediction for DJF2016/17

Pa rt 2' 1) Oceanic condition and outlook
2) Forecast for DJF2016/17




1. WMO Lead Center for
ong-Range Forecast Multi-Model Ensemble

(WMO LC-LRFMME)




Provide a conduit for sharing Develop a well-calibrated
global prediction models MME system and user-friendly services

Maximize
the benefit from g+
favorable climate c




Background

12 WMO-designated Global Producing Centres (GPCs)
for long-range forecasts

- adhering to agreed procedures/ standards in delivery of global long-range forecasts
(e.g. products, timeliness, verification/ validation info, system documentation)

Linkage is needed among GPCs
and other organizations

including NMHSs, RCCs and RCOFs
to ensure wider and

more effective use of LRF
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l Objectives = -

Y 4
The LC-LRFMME aims to support collecting w W SR
and sharing GPCs forecast information R ro o

to increase the reliability of LRFs.

Improved LRFs can help reduce socioeconomic
losses associated with seasonal variability
and protect life and property

From the end-user perspective, the sub-seasonal"t@.._ \
seasonal time range is a very important one, o= =
as many management decisions in agriculture and b
food security, water, disaster risk reduction and

health fall into this range




12 WMO GPCs for LRF

®n Beijing

HYDROMETEOROLOGICAL
CENTRE OF RUSSIA

Moscow

Canadi

Montreal

.\[ @ Washington]

AN
(Q) seou] @) Tooe |

[M Pretoria ]\'

China Meteorological Administration (CMA) /
Bejing Climate Center (BCC)

Center for Weather Forecasting and Climate Research /
National Institute for Space Research (INPE), Brazil

European Centre for Medium-Range Weather Forecasts
Met Office, United Kingdom
Bureau of Meteorology (BOM), Australia
Meteorological Service of Canada (MSC)

POAMA
Melbourne

Hydrometeorological Centre of Russia
South African Weather Services (SAWS)
Korea Meteorological Administration (KMA)

Japan Meteorological Agency (JMA) /

Tokyo Climate Center (TCC)

Météo-France
Climate Prediction Center (CPC) /
National Oceanic and Atmospheric
Administration (NOAA), United States of America

1985
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-
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LC-LRFMME provides a conduit between GPC and NMHS, RCC, RCOF, etc.

O
%

WMO CBS/CCI ET-OPSLS
(Advisory body)

Lead Centre
for LRFMME

= @ KMA & NOAA
— 1-3 month forecast

L
B — |
=] -

Global Producing Regional Climate Regional Climate Outlook National Meteorological
Centre Centres Forums and Hydrological Services




LC-LRFMME provides a conduit between GPC and NMHS, RCC, RCOF, etc.

Maintain a repository
of documentation Qﬁ

for the system configuration
of all GPC LRF Systems

Collect an agreed

e
- set of forecast data
from GPCs

(
e Generate GPCs Lead Centre Feedback to GPCs
- forecast/hindcast forLRFMME about the models -
i O KMA & NOAA performance/ &

in a standard format verification products

_._--""/ \\_
Display a standardized [ Redistribute digital éll)
set of Lead forecast data « i

Centre (LC) products to be permitted by GPCs

-
111



”

Summary of data provided'by the GPCs

&y

Information on the data configuration supplied by the 12GPCs

Forecast 1-tier >-tie 1-tier 1-tier 1-tier 1-tier >-tier 1-tier 1-tier 1-tier 1-tier 1-tier
system (coupled) (coupled) (coupled) = (coupled) (coupled) (coupled) (coupled) (coupled) (coupled) (coupled)
Forecast
Ensemble
. 24 15 41 42 33 20 10 40 42 51 41 40
Size
Hindcast
Period 1991- 1979- 1981- 1993- 1981- 1981- 1981- 1982- 1991- 1979- 1991 1983-
2010 2010 2010 2015 2011 2010 2010 2009 2010 2014 -2014 2010
Ensemble
. 24 15 41 42 33 20 10 40 42 51 41 40
Size
Digital
data © © X X © © © @) © X X (@)

An “X” indicates that data is not currently available in LC-LRFMME, because of GPC’s data Policy

10



Y 4

. Graphical products
Digital products

Both forecast and hindcast of monthly
mean anomalies of the GPCs’ ensemble
mean for lead time of 1~3 month,
following the month of submission.

* 2m surface temperature

* Precipitation

* Mean sea level pressure

* 850hPa temperature

* 500hPa geopotential height

* Sea surface temperature

Individual forecast

* Plots for each GPCs’ forecast anomalies in
common graphical format
(Rectangular, Time series, Stereographic type, etc.)
* Consistency map
* SST Plume (Nino3.4 SST anomalies)

Deterministic MME

* Simple composite mean(SCM)

* Regular Multiple Regression

* Sigular Value Decomposition(SVD)
* Genetic Algorithm(AG)

Probabilistic MME

* Tercile-based categorical probabilities

Verification

* Hindcast for both MME and Individual GPCs
* Forecast for MME
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FORECAST SKILL

Further plan

About the Sub-Seasonal Multi-Model Ensemble

Sub-seasonal to Seasonal Prediction Research

2 Wee kS ~2 months Implementation Plan (Dec2013, WMO)

Larger ensemble
can give higher skill

Considered as

A “predictability desert”

* http://iri.columbia.edu/news/
ga-subseasonal-prediction-project/

Technical challenge in Sub-seasonal MME

good | ¢ Weather forecasts

Seasonal forecasts
fair ® rd

Combination

T~ f diff
] of different
poor O\Sub-seasonal forecasts model ™3 models
skill

0 10 20 30 40 50 60 70 80 90 100 110 120

FORECAST LEAD TIME (days)




" Pilot real-time MME service for sub-seasonal forecasts

= WMO Cg-XVI(2011) requested LC-LRFMME to expand its role
to include exchange of extended-range predictions.

" |In the meeting of the S2S steering group (2014), it was agreed to make
use of the S2S research archive of sub-seasonal forecasts to develop
a real-time multi-model display at the LC-LRFMME.

* S2S : Sub-seasonal to Seasonal Prediction Project

Lead Center
For LRFMME

Sub-Seasonal &
1~3 month forecasts.

European Centre
for Medium-Range Weather Forecasts

Fo.
/‘ "_":“. :53," e
b‘(@‘

13



Further plan

* Pilot real-time MME service for sub-seasonal forecasts

=" The LC-LRFMME is planning to provide MME forecasts and its verification
results through website after ET-OPSLS and GPCs agree (20177)

#¢ ET-OPSLS : Expert Team on Operational Predictions from Sub-seasonal to Longer-time Scales.

- Accumulated prec Weeks 1,2.3,4, 3-4,1-4 PrObabI|IS'FIC maps Reliability diagrams
- Average 2m temp - terciles / ROC
MIO Need: - Hendon and Wheeler .
- OLR 39 davs Diagram Temporal correlation
- U850 Y i and RMSE
- U200

Velocity potential anom
Velocity Potential Weeks 1,2,3,4, 3-4,1-4 aly (Ensemble mean correlation
for each period)

==

‘g-a:

\

7
1 I&,ﬁéﬁ(
574
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2. Seasonal prediction DJF2016/17




Hindcast

period

16

Participating Models for bJFZOlG/ 1y

&y

Institute

NCEP

1981-

2010

cPTEC | ECMWEF | UKMO SAWS LUSECE

France

1991- | 1979- | 1981- | 1993- | 1980- | 1981- | 1981- | 1982- | 1991- | 1979- | 1979-

2010 2010 2010 2015 2011 2010 2010 2009 2009 2010 2007
Initial Month 11 12 2 3
Nov
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1) Oceanic Condition and Outlook




Month Nino 1+2 Nifio 3

August
2016 0.33 -0.40
September
2016 0.45 -0.17
October

0.28 -0.42

2016

Nino 4

-0.01

-0.22

-0.38

Nifio3.4 10D

-0.49 -0.68

-0.58 -1.29

-0.72 -0.79

Observed SST anomalies
Aug 2016
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60E 90E 150E 180 150W 120W

Sep 2016

90w

60E 90E 120W
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150E 180 150W U
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SST Anomalies

-0.6°C
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NINO 3.4

1.0 5
0.0
1.0 =

-3.0 T

\fﬁ
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2015 2016

3
W‘\,\%\/ -0 . 60C
‘/_/N[\_\
DEC  JAN MAR  APR  MAY JUN JUL AUG SEP  OCT NC
2015 2016
1Lk2 5
0.0°C
FEBE MAR APR MAY JUN JUL AUG SEP OCT NC

DEC  JAN
2015 2016

courtesy of NCEP/CPC

= Weak La Nina has presented
for last months(ASO).

* The Indian Ocean Dipole (10D)
kept on negative phase
during last 3 months.

Dipole Mode Index (DMI)

Oct 2014 - Sep 2016 Units: degC

1 Datc rce ; OI-55T

9 ciimatology : 1982-2005
LI !

Jan15 Apris

T I T T '| T T I T T | T
Julls Oct15 Jan16 Apr16
Time

Oct14 Jul1é

courtesy of APEC Climate Center



Recent condition in the P'aiéifi'c Ocean

= Since mid-April 2016, near-to-below average SSTs have expanded westward toward the Date Line.
= Qver the last month, negative SST anomalies have persisted in the central and east-central Pacific,
while SST anomalies in the eastern Pacific have been more variable.

DEC20151
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ENSO and DMI Prediction

Predicted SST anomalies L Nipo03.4

Dec 2016 Dec2016 to Aug2017
-2 gpc_seoul -~ gpc_washington - gpc_melbourne -=- gpc_montreal
-5~ gpt_tokyo & gpe_ecmwl - gpc_exeter -2~ gpec_pretoria
-+ MME
K
184
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=  Most models show neutral condition on DJF2016/17,
and they predict Nino3.4 will increase slightly. o

. . . . =251 @

= Neutral 10D will be continued during boreal winter. ) X7
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2) Prediction for DJF2016/17




lot=—20 320
lon=80 150

2m Temperature :

cptec

DJF 2016/17 (izsued an MNovzD16) [Unit: K]

ecmwf melbourne montreal

@}f
"
2d T
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are predicted over ASEAN region(GPC_CPTEC, Montreal,

Moscow, Seoul).
= GPC_Melbourne shows cold temperature over Indochina Peninsula.



Individual Forecasts: Pré‘c‘ipitation

e
lot=—20 30
lon=80 150
PI‘ECIpItatlon . DJF 2016/17 (izssued on Meowz018) [Unit: mm/day]

ecmwf melbourne montreal

7 § B8 ®
# 3 § p 8 v =T &

= Many GPCs show generally wet conditions over southern part of Indonesia
and Philippines, and dry conditions over Borneo Island.

= GPC_CPTEC indicates dry conditions over Philippines.

= Most GPCs predict normal condition over Indochina Peninsula.
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MME, t2m, DJF
L L f |

Issued on No
90N T R

ME Forecast: 2m Temperatur'é"fo'r DJF 2016/

Deterministic MME pmme, TMP2m, DJF (issued on Nov)

{issued o
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2m Temr\perqture : DJF2016
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= The MME prediction skills of 2m
temperature for DJF season are quite
good compared with those of other
regions (correlation and ROC scores for™}
above/below normal categories). -

ss{-- .

= \Warmer-than-Normal conditions are
dominant over ASEAN region except
Indochina Pen..
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MME Forecast: Precipitation for-DIJF 2016/17 4
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=  QOcean
* ENSO prediction
Weak negative SST anomalies in the eastern Pacific with Nino3.4 being negative.

* |OD prediction
Neutral phase through DJF season

= Atmosphere

* 2m Temperature
» Warmer-than-normal conditions are dominant over ASEAN region(Near normal
over Indochina Pen.).

* Precipitation

» Above-than-normal conditions are expected over southern part of Indonesia and
parts of Philippines , and part of Borneo Island is expected below normal.
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2016 Servey for satisfaction measurement (during Sept.-Nov. 2016)

Thank you for using our WMO LC-LRFMME website. The LC-LRFMME is jointly organized and operated by the Korea
Meteorological Administration (KMA) and NOAA/NCEP. It provides high-quality climate prediction products and

ology, which is contributing to the reduction of the adverse impacts of

develops advanced climate prediction teck

abnormal climate. As a part of our ongoing efforts to provide better services, we are conducting a simple survey
on our website. In this regard, we would appreciate it if you can take a few moments to fill in the survey form

below.

* is a required input.

1. Which organisation do you beleng to/which organisation are you involved in? (select all that match) *
The maximum number of choices is 4

WMO Global Producing Centres (GPCs) for Long Range Forecasts (LRF)
National Hydrological and Meteorological Services (NHMS)

WMO Regional Climate Centre (RCC)

Regional Climate Outlook Ferum (RCOF)

Other :

~

. How often do you visit the WMO LC-LRFMME homepage? *

more than 12 times a year (at least once a month)

4-12 times (at least once a season) T
1~3 times (at least once a year) c
once in a while
- —
3. What is your major purpose of using the forecast information from WMO LC-LRFMME? * <

© Copyright KMA all rights reserved. B today : 91  total : 172726
Privacy Handling Policy

lﬁ We hope that you give your cooperation!
27

Survey for Satisfaction Measuremert on the Website

Why?
To diagnose the current status of WMO
LC-LRFMME and provide better services
to the website users

When?
15t September — 30" November 2016

To whom?
All website registered members




28

http://www.wmolc.org v §@)]

For more Information,
Please contact !

Climate Prediction Division
Korea Meteorological
Administration

® 61, Yeouidaebang-ro 16-gil, Dongjak-gu,
Seoul, 07062, Republic of KOREA

= Tel : +82-2-2181-0475
" Fax : +82-2-2181-0489

= E-mail : Ic_Irfmme@korea.kr



Thank you

Climate Prediction Division
O Korea Meteorological

Administration



Products of WMO LC-LREMME

[3 : WMO LRF MME == x

5 C f [ https//www.wmolc.org/ —

Login Sign Up Sitemap ContactUs
WMO Lead Centre for

Long-Range Forecast Multi-Model Ensemble

Membership Levels & Accessibility

 Level A (GPCs) A:s ?f 1st October 2014, access to the site is
limited to Global Producing Centres (GPCs),
- Upload & download el : O et
digital data (limited) egiona |mate entres ( : s), atlF)na
. Meteorological and Hydrological Services
- Download image plots , e ,
(NMHSs) and bodies coordinating Regional
« Level B (NMHSs, RCCs) Climate Outlook Forums (RCOFs)
- Download digital data (limited)
& image plots
e Level C (Others)
- Image plots

61 16-GIL YEQUIDAEBANG-RO DONGIAK-GU SEOQUL 156-720 Republic of Korea s,
> il. @korea.kr Tel. 82-2- - . 82-2- - 74
K M A mﬂmim Iima|l Ic._ll‘Fmrne g I-col.ea kr Tel. 82-2-2181-0474 Fax. 82-2-2181-0489 : \i today : 82 total : 148407
AdminisreSon ® Copyright KMA all rights reserved. H ;

$ §
Privacy Handling Policy -




About 525 News v Documents Sub-projects

» Applications of S2S Forecasts: From Disaster Early Warning to Early Action
» Report on subseasonal MME in LC-LRFMME

= Subseasonal to Seasonal Prediction Research Implementation Plan

http://www.wmo.int/pages/prog/www/CBS-Reports/DPFS-index.html

FINAL REPORTS WWW home
CBS-DPFS related Meetings Reports index

Reference

CBS OPAG ON DPFS
Global Data-Processing and Forecasting System

ET-OPSLS

Mmeeting of the Joint CBS-CCl Expert Team on Operational Predictions from Sub-seasonal to Longer-time Scales [ET-OPSLS), Beijing, China, 11-15 April 2016




	2016-36
	[붙임4]ASEANCOF7_Statement
	[붙임5]ASEANCOF7_Agenda
	[붙임1-1]ASEANCOF7_MJO
	Introduction to �Madden-Julian Oscillation
	Personal Introduction
	Today
	What is MJO? 
	Why do we call it Madden-Julian Oscillation?
	Back in 1971…
	More evidences of MJO
	Why do we call it Madden-Julian Oscillation?
	슬라이드 번호 9
	Basic features
	슬라이드 번호 11
	슬라이드 번호 12
	슬라이드 번호 13
	슬라이드 번호 14
	슬라이드 번호 15
	슬라이드 번호 16
	How to detect the MJO?
	How to detect the MJO?
	How to detect the MJO?
	Multivariate EOF 
	Multivariate EOF 
	슬라이드 번호 22
	슬라이드 번호 23
	슬라이드 번호 24
	슬라이드 번호 25
	슬라이드 번호 26
	슬라이드 번호 27
	슬라이드 번호 28
	슬라이드 번호 29
	슬라이드 번호 30
	슬라이드 번호 31
	MJO and cold surges
	Importance of the MJO
	Where do we get MJO forecast?
	Participation in MJO forecast
	How do we interpret the forecast? 
	Current status of MJO prediction
	Capability of MJO forecast
	We are progressing
	Mechanisms?
	Mechanisms?
	Air-sea interaction
	Model performance
	Summary
	슬라이드 번호 45
	슬라이드 번호 46
	슬라이드 번호 47
	슬라이드 번호 48
	슬라이드 번호 49
	슬라이드 번호 50
	슬라이드 번호 51
	슬라이드 번호 52
	슬라이드 번호 53
	슬라이드 번호 54
	슬라이드 번호 55
	슬라이드 번호 56
	슬라이드 번호 57
	슬라이드 번호 58
	슬라이드 번호 59
	슬라이드 번호 60
	슬라이드 번호 61
	슬라이드 번호 62
	슬라이드 번호 63
	슬라이드 번호 64
	슬라이드 번호 65
	슬라이드 번호 66
	슬라이드 번호 67
	슬라이드 번호 68
	슬라이드 번호 69
	슬라이드 번호 70
	슬라이드 번호 71
	슬라이드 번호 72
	슬라이드 번호 73
	슬라이드 번호 74
	슬라이드 번호 75
	슬라이드 번호 76
	슬라이드 번호 77
	슬라이드 번호 78
	슬라이드 번호 79
	슬라이드 번호 80

	[붙임1-2]ASEANCOF7_BSISO
	Introduction to �Boreal Summer Intraseasonal Oscillation
	In the previous session
	슬라이드 번호 3
	슬라이드 번호 4
	슬라이드 번호 5
	슬라이드 번호 6
	슬라이드 번호 7
	슬라이드 번호 8
	슬라이드 번호 9
	Multivariate EOF 
	Fractional variance explained by the MJO and BSISO indices
	BSISO1
	BSISO2
	Periods of BSISO1 & 2
	BSISO impact
	BSISO impact
	BSISO impact
	BSISO impact
	BSISO impact
	BSISO impact
	Climatological aspects 
	Climatological aspects 
	슬라이드 번호 23
	Co-occurrence of BSISO1 & BSISO2  
	Phase transition probability
	Prediction skill of BSISO
	Where do we get BSISO forecast?
	Participating models 
	BSISO forecast
	BSISO monitoring
	BSISO verification system
	BSISO verification system
	APCC mission
	Operational Seasonal Forecast�
	A research proposed for 2017 in APCC
	Utilization of multi-range climate information for risk assessment on agriculture-water resources in Thailand�
	Utilization of multi-range climate information for risk assessment on agriculture-water resources in Thailand�
	Utilization of multi-range climate information for risk assessment on agriculture-water resources in Thailand�
	Utilization of multi-range climate information for risk assessment on agriculture-water resources in Thailand�
	Utilization of multi-range climate information for risk assessment on agriculture-water resources in Thailand�
	Tomorrow morning session
	슬라이드 번호 42
	슬라이드 번호 43
	슬라이드 번호 44
	슬라이드 번호 45
	슬라이드 번호 46
	슬라이드 번호 47
	슬라이드 번호 48
	슬라이드 번호 49
	슬라이드 번호 50
	슬라이드 번호 51
	슬라이드 번호 52
	슬라이드 번호 53
	슬라이드 번호 54
	슬라이드 번호 55
	슬라이드 번호 56
	슬라이드 번호 57
	슬라이드 번호 58
	슬라이드 번호 59
	슬라이드 번호 60
	슬라이드 번호 61
	슬라이드 번호 62
	슬라이드 번호 63
	슬라이드 번호 64
	슬라이드 번호 65
	슬라이드 번호 66
	슬라이드 번호 67
	슬라이드 번호 68
	슬라이드 번호 69
	슬라이드 번호 70
	슬라이드 번호 71
	슬라이드 번호 72
	슬라이드 번호 73
	슬라이드 번호 74

	[붙임1-3]ASEANCOF7_HANDSON
	슬라이드 번호 1
	슬라이드 번호 2
	슬라이드 번호 3
	슬라이드 번호 4
	슬라이드 번호 5
	슬라이드 번호 6
	슬라이드 번호 7
	슬라이드 번호 8
	슬라이드 번호 9
	슬라이드 번호 10
	슬라이드 번호 11
	슬라이드 번호 12
	슬라이드 번호 13
	슬라이드 번호 14
	슬라이드 번호 15
	슬라이드 번호 16
	슬라이드 번호 17
	슬라이드 번호 18
	슬라이드 번호 19
	슬라이드 번호 20
	슬라이드 번호 21
	슬라이드 번호 22
	슬라이드 번호 23
	슬라이드 번호 24
	슬라이드 번호 25
	슬라이드 번호 26
	슬라이드 번호 27
	슬라이드 번호 28
	슬라이드 번호 29
	슬라이드 번호 30
	슬라이드 번호 31
	슬라이드 번호 32
	슬라이드 번호 33
	슬라이드 번호 34
	슬라이드 번호 35

	[붙임2]APCC_ASEANCOF7
	Seasonal Outlook for Winter 2016 by APCC-MME
	Contents
	Introduction to the APCC MME
	Introduction to the APCC Seasonal Forecast
	Introduction to the APCC Seasonal Prediction
	Introduction to the APCC Seasonal Prediction
	APCC Activities�Interdisciplinary Research
	APCC Activities�Interdisciplinary Research
	APCC Activities�Interdisciplinary Research
	APCC Activities�Interdisciplinary Research
	APCC Activities�Interdisciplinary Research
	APCC Activities�Interdisciplinary Research
	APCC Activities�Interdisciplinary Research
	Oceanic outlook 
	Introduction to the APCC Seasonal Forecast
	ENSO & IOD Forecast
	La Niña & Southeast Asian Winter Monsoon
	Seasonal outlook for winter in the Southeast Asia
	Winter (DJF) 2016
	Winter (DJF) 2016
	Winter (DJF) 2016
	Winter (DJF) 2016
	Winter (DJF) 2016
	Winter (DJF) 2016
	Winter (DJF) 2016 
	Winter (DJF) 2016
	Winter (DJF) 2016
	Winter (DJF) 2016
	Climate Outlook for Winter 2016 in the ASEAN
	슬라이드 번호 30
	Probabilistic forecast (Categorical)
	Introduction to the APCC Seasonal Forecast

	[붙임3]WMOLC-LRFMME_ASEANCOF7
	슬라이드 번호 1
	슬라이드 번호 2
	슬라이드 번호 3
	슬라이드 번호 4
	슬라이드 번호 5
	슬라이드 번호 6
	슬라이드 번호 7
	슬라이드 번호 8
	슬라이드 번호 9
	슬라이드 번호 10
	슬라이드 번호 11
	슬라이드 번호 12
	슬라이드 번호 13
	슬라이드 번호 14
	슬라이드 번호 15
	슬라이드 번호 16
	슬라이드 번호 17
	슬라이드 번호 18
	슬라이드 번호 19
	슬라이드 번호 20
	슬라이드 번호 21
	슬라이드 번호 22
	슬라이드 번호 23
	슬라이드 번호 24
	슬라이드 번호 25
	슬라이드 번호 26
	슬라이드 번호 27
	슬라이드 번호 28
	슬라이드 번호 29
	슬라이드 번호 30
	슬라이드 번호 31


