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 1. Main Contents and Activities 주요내용 및 활동
가 개요   . 

참가 회의명     : Seventh Session of ASEAN Climate Outlook Forum(ASEANCOF-7)○ 
에서 개최된 은 회원국과 여러 기후 전문가들이 참여하였으며       - Manila(Philippines) ASEANCOF-7 , 

의 소개와 이에 대한 영향 의 예측성과 불확실성subseasonal to seasonal(S2S) , S2S Prediction , 
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   나 주요 업무 수행 사항. 
의 전반적인 이해 및 영향에 관한 강의 진행 붙임 붙임     S2S prediction system(MJO, BSISO) ( 1-1, 1-2, ○ 
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소개 및 를 활용한 지역     APEC Climate Center(APCC) APCC MME ASEAN (Brunei Darussalam, ○ 

Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore, Thailand, Vietnam)
의 발표 붙임 참조 김유진winter monsoon seasonal outlook ( 2) ( )

장기예보 선도센터 소개 및 지역의      WMO (WMO LC-LRF) ASEAN DJF(2016/17) seasonal outlook ○ 
발표 붙임 참조 김미아( 3) ( )

 2. Relevance to APEC Climate Center’s Activities 결론 및 소감

기간 동안 기온은 지역 전반적으로 평년에 비해 높을 것으     Winter monsoon(Dec-Jan-Feb) ASEAN ○ 
로 예측함 특히 북부 의 경우 높은 확률로 을 나타낼 것. Myanmar( ), Vietnam, Laos , Above normal
으로 보이며 와 는 평년과 비슷할 것으로 전망됨, Thailand Philippines .
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강수의 경우 지역은 평년보다 낮을 것으로 예측함     , Southeast Asia . Central/western Southeast ○ 
서부 는 평년과 비슷할 것으로 보임Asia(Thailand, Cambodia, southern Myanmar, Philippines( )) . 

의 일부 남부 에서는 강수가 약간 많을 것으로 예측됨Philippines ( ), eastern Maritime Continent .
관측 기간 동안 의 는 약한 을 보이고      (Jul-Aug-Sep) tropical Pacific SST La Nina-like condition○ 

에서는 를 나타내었음 많은 모델들western tropical Pacific La Nina-like atmospheric response . 
은 기간에 대해 약한 를 모의함DJF2016/17 La Nina .

   III. References 참고사항

   (with attachment of any information or report in case of attendance of conferences, 

workshops and meetings) 학술대회 워크숍 회의 등 참석 시 관련 정보 및 문서 첨부, , 

   1. Presented and Collected Materials 주요 수집자료

붙임      4: ASEANCOF7_Statement○ 
붙임      5: ASEANCOF7_Agenda○ 

   2. Suggestions and Remarks 건의사항
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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 
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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 

Niño 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 Niña-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 Niña to persist in DJF 

2016-17. La Niña 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 Niña 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 IOD is weakening. The IOD is predicted to be in a weakly negative to neutral state 

in DJF 2016-17. Negative IOD 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 IOD can potentially reinforce the impacts of La Niña, climate 

models generally do not predict persistence in negative IOD 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: 
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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). 

DJF Mean Rainfall 

 

DJF Mean Temperature 

 

                 
Figure A1: 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). 

 

http://www.cru.uea.ac.uk/data
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DJF Lower Tercile Rainfall 

 

DJF Upper Tercile Rainfall 

 

 
Figure A2: Rainfall climatologies of the lower tercile boundary (left) and the upper tercile boundary (right) for 
DJF from 1981-2010 from TS3p22 (CRU, UEA) in mm/month. 

 
DJF Lower Tercile Temperature 

 

 
DJF Upper Tercile Temperature 

 

 
Figure A3: Temperature climatologies of the lower tercile boundary (left) and the upper tercile boundary (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 

 

 

http://www.met.gov.bn/weather
http://www.cambodiameteo.com/map?menu=3&lang=en
http://www.bmkg.go.id/
http://dmhlao.etllao.com/
http://www.met.gov.my/
http://www.dmh.gov.mm/
http://www.pagasa.dost.gov.ph/
http://www.weather.gov.sg/home/
http://www.tmd.go.th/en/
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 JJA 2016. Image credit: CAMS-OPI. 
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7th 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 Peña 
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:  

 To provide an overview of the S2S scale, its predictability, uncertainties 

 To demonstrate the application and significance of S2S scale in climate prediction 

 To provide the dominant mode of intraseasonal variability 

10:30-12:00 Introduction to subseasonal to seasonal (S2S) 
scale and its predictability 

Dr. Mong-ming Lu, CWB 

12:00-1:00 Lunch  

1:00-2:00 S2S prediction research initiatives and 
opportunities 

Dr. Mong-ming Lu, CWB 

2:00 – 3:30 Dynamics of Madden-Julian Oscillation (MJO), 
its predictability, and uncertainties 

Dr. Ji-Hyun Oh, APCC 

3:30-3:45 Break  

3:45-5:00  Dynamics of  Boreal Summer Intraseasonal 
Oscillation (BSISO), its predictability, and 
uncertainties 

Dr. Ji-Hyun Oh, APCC 

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:  

 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 
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12:00 – 1:00 Lunch  

1:00 – 2:30 Subseasonal to seasonal tropical cyclone 
prediction 

Prof. Yuriy Kuleshov, BOM 

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 S2S and extremes Dr. Michelle L’Heureux, CPC 

10:00 – 10:15 Break  

10:15-12:00 Accessing and interpreting S2S data and 
products 

Dr. Michelle L’Heureux, CPC 

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 
 

• 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. 

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

 
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 
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11:10-11:35 Climate Prediction Center Dr. Michelle L’Heureux, CPC 

11:35 – 12:00 Regional Integrated Multi-Hazard Early Warning 
System for Africa and Asia 

Mr. Itesh Dash, RIMES 

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 
Forecasts 

Session  Chair 

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) 

• 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) 

• 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 
Products and Services  

Mr. Raizan Rahmat, MSS-CCRS 

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-
resiliency Field School 

Ms. Hazel Tanchuling, Rice Watch 
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 
Services 

Mr. Praveen Agrawal, World Food 
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 

 



Ji-Hyun Oh 
APEC Climate Center 
 
 
 

Introduction to  
Madden-Julian Oscillation 

 
7th Session of the Association of Southeast Asian Nations (ASEAN)  

Climate Outlook Forum (ASEANCOF-7)  
Manila, Philippines  

November 14-18, 2016  
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Personal Introduction 

Ji-Hyun Oh (jihyunoh@apcc21.org) 
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 

mailto:jihyunoh@apcc21.org
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Today 

Observed features 

Seasonality 

Barrier effect 

RMM index 

Impact 

MJO 

Prediction 
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What is MJO?  

Courtesy of Prof. Adrian Matthews 

Madden-Julian Oscillation: Eastward propagation of rainfall 
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Why do we call it Madden-Julian Oscillation? 

 
 Discovered by Roland Madden and Paul Julian in early 1970’s 

https://www.eol.ucar.edu/projects/dynamo/meetings/ 
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Back in 1971… 

Madden and Julian were looking at zonal 
wind and surface pressure data at 
Canton Island (3°S, 172°W) 
 
~ 10 years daily rawinsonde data 

Madden and Julian 1971 

Power spectrum of zonal wind 
and surface pressure 
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More evidences of MJO 

Power spectrum of surface pressure of 20 stations 

Madden and Julian 1972 
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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 
 
It typically recurs every 30 to 60 days
. -> “Intraseasonal” 
 
 

(a) (b) U850 Precipitation 



Surface Pressure 
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Climate.gov 

Structure Basic features 



Basic features 



Multiscale Structure of the MJO 

Nakazawa (1988) 

OLR: Outgoing Longwave radiation 



Multiscale Structure of the MJO 

Nakazawa (1988) 



Dec-Feb Composite May-June Composite 

Seasonality of MJO 

Dec-Mar 

Jun-Sep 

Zhang and Dong (2004) 



Seasonality of MJO 

Dec-Feb Composite May-June Composite 

MJO (BS)ISO 



Dec-Feb Composite May-June Composite 

Dec-Mar 

Zhang and Dong (2004) 

Barrier Effect of the Maritime Continent 

Maritime 
Continent 

MJO 
MJO does not propagate smoothly eastward 
over the Maritime Continent 

Complex topography and land–sea contrast 

MJO Terminating Longitude 
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How to detect the MJO? 
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http://www.advertolog.com/jenga-game-6110805/print-outdoor/jenga-spartan-1748
3255/ 

How to detect the MJO? 
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How to detect the MJO? 

MJO index : RMM index (Real-time Multivariate 
MJO index) 
 
- Designed by Wheeler and Hendon (2004) co

nsidering observed features of the MJO (use 
of OLR, zonal wind at 850hPa & 200hPa) 

 
- Phase (where is MJO?) & amplitude (how  
strong is it?)  
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Multivariate EOF  

U200 

U850 
OLR 

5th 
4th 

3rd 
2nd 

1st 

Pattern Timeseries (Principal component) 

RMM index 

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

U200 

U850 
OLR 

5th 
4th 

3rd 
2nd 

1st 

Pattern Timeseries 

RMM index 
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Impact of the MJO 



Impact of the MJO 

From International Science Roundtable for the Media. “Madden-Julian Oscillation.”  17 April 2007. <htt
p://www.igbp.net/prepcom4/wheeler_image.gif> 



Impact of the MJO on global precipitation 

MJO Phase 2 MJO Phase 4 

MJO Phase 6 MJO Phase 8 

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



Impact of the MJO on ENSO 

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

Surface zonal wind SST anomalies 



Impact of the MJO on TC 

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

TC record: 1950–2002 
 
vectors at 850hPa 
shading vorticity 
green line: TC trajectory 
asterisk: genesis location 

(Carmago et al., 2007) 



Impact of the MJO on TC 

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

(Carmago et al., 2007) 
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Impact of the MJO on flood 

Location of large flodds during 1985-2010  

Boxes mark regions where probability of 
total flood days and/or events are 
significantly affected by the MJO. 

http://floodobservatory.colorado.edu/
Archives/index.html 
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Impact of the MJO on flood 

MJO influences large floods of the 
Philippines 

FDP:total number of flood days in each phase divided by the total number of days in that 
phase  
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Impact of the MJO on wild fire 

Mu et al. (2011)  
Total fire carbon emission (g C m2 day–1)  

Red boxes indicate regions where fire emission fluctuates substantially  
with MJO phases.  
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Reid et al (2012) 

June-November 
(2003-2009) Impact of the MJO on wild fire 
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MJO and cold surges 

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

• Cold surge: steep drop of SAT 
 A decreasing SAT value exceeds 1.5std 
within 2 days 
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Importance of the MJO 

Seasonal 
prediction NWP 

 
Source of predictability: 
atmospheric initial 
condition 

Subseasonal prediction 

 
Source of predictability: 
MJO 

 
Source of predictability: 
ENSO 

~ 2 weeks 2 weeks~1 month 1 ~ 12 months 
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Where do we get MJO forecast? 

http://www.cpc.ncep.noaa.gov/products/preci
p/CWlink/MJO/CLIVAR/clivar_wh.shtml 

MJO operational prediction:  

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)  
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Participation in MJO forecast 
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How do we interpret the forecast?  

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

• The evolution of the last 40 days of 
observations along with the 15 day 
ensemble GFS forecast.  

• The yellow lines are the 21 ensemble 
members and the green line is the 
ensemble mean (thick-week 1, thin-
week 2).  

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

 MJO forecast 
 
Useful prediction up to ~ 25 days, 
potential predictability  > 45days 
(ECMWF, Vitart 2010) 

C
orreation skill 

 of M
JO

 tim
e series 

Forecast lead time (day) 
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Capability of MJO forecast 
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We are progressing 

Courtesy of Hyemi Kim (SUNY/stony brook) 
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Mechanisms? 
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Mechanisms? 

800 km 10,000 km 

     Qsw 
(190+25) 

P (9.5+8) P (9.5-8) 

      Qlat 
(-110+30)      Qsw 

(190-25) 
     Qlat 
(-110-30)    Qnet 

(15+55) 

 Qlw 
(-55) 

 Qsen 
(-10)    Qnet 

(15-55)  P-E 
(6+7) 

 P-E 
(6-7) 

tx (0.025-0.035) tx (0.025+0.035) 

Frictional coupled moist K-R waves 

Evaporation-wind feedback 

Moisture mode theory 

Atmosphere-ocean interaction 

MJO 
Theories 

Multi-scale interaction 
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Air-sea interaction 

Improvement of MJO  
simulation 
: SST effect 

Jiang et al (2015) 

ISO initiation : Indian Ocean 
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Model performance 

IPCC AR5 chapter 9 
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Summary 
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Prediction 
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In the previous session 

Observed features 

Seasonality 

Barrier effect 

RMM index 

Impact 

MJO 

Prediction 



Seasonality of MJO 

Dec-Feb Composite May-June Composite 

MJO (BS)ISO 



Intraseasonal variance 



Boreal summer ISO 

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

• Propagation is both northward and 
eastward.  

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

Northward & Eastward propagation 



Seasonal variation of the two ISO modes 



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 

Courtesy of J. Lee 



Two modes of ISO 

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  
 RMM index BSISO index 

Wheeler and Hendon 
(2004) 

Lee et al (2013) 

OLR, and zonal winds 
at 850 and 200 hPa 

daily OLR and U850 

Equatorial average 
between 15S and 

15N 

10S-40N, 40E-150E 

All year round MJJASO 
first two leading 
multivariate EOF 

modes 

The first four leading 
multivariate EOF 

modes  
BSISO1, BSISO2  
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Multivariate EOF  

U200 

OLR 

5th 
4th 

3rd 
2nd 

1st 

Pattern Timeseries (PC) 

BSISO1 

BSISO2 
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Fractional variance explained by the MJO and BSISO 
indices 

Lee et al (2013) 
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BSISO1 

 
• Consists of EOF1 and EOF2 
• Represent canonical northward and northeastward propagating ISO  
• Periods of 30-60 days  
 

Lee et al (2013) 
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BSISO2 

 
• Consists of EOF3 and EOF4 
• Represent northward/northwestward propagating variability 
• Periods of 10-30 days  
 

Lee et al (2013) 
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Periods of BSISO1 & 2 
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BSISO impact 

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

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 
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BSISO impact 

Changma onset in Korea 

-0.8

-0.6
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BSISO2

BSISO1 BSISO2 

EA: 22.5-45N, 110-135E  

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

Changma onset in Korea 

0
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4
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12

14
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BSISO2

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

Changma onset in Korea 연도 시작일 종료일 기간 강도 위상 강도 위상
1981 6월 19일 7월 14일 26 1.417 5 2.368 3
1982 7월 7일 7월 29일 23 0.473 2 0.842 7
1983  6월 19일 7월 25일 37 1.332 4 0.265 2
1984 6월 15일 7월 13일 29 1.652 7 0.826 7
1985 6월 21일 7월 18일 28 2.346 5 1.386 2
1986 6월 23일 7월 26일 34 2.171 5 0.671 5
1987 7월 1일 8월 8일 39 1.22 5 1.312 3
1988 6월 23일 7월 27일 35 1.806 8 1.649 6
1989 6월 23일 7월 29일 37 1.131 7 0.291 3
1990 6월 19일 7월 19일 31 2.151 5 2.013 8
1991 6월 26일 8월 2일 38 0.733 3 0.41 7
1992 7월 9일 7월 23일 15 1.416 3 0.545 6
1993 6월 22일 7월 30일 39 0.701 5 0.775 7
1994 6월 22일 7월 6일 15 1.44 5 1.37 7
1995 6월 30일 7월 27일 28 0.648 3 0.489 3
1996 6월 24일 7월 22일 29 0.203 5 1.547 6
1997 6월 25일 7월 22일 28 1.233 6 0.596 2
1998 6월 24일 7월 28일 35 1.305 4 1.553 3
1999 6월 23일 7월 10일 18 0.305 1 3.328 6
2000 6월 21일 7월 16일 26 0.636 2 0.664 6
2001 6월 22일 7월 21일 30 2.169 5 0.676 8
2002 6월 23일 7월 24일 32 1.164 4 1.79 5
2003 6월 23일 7월 25일 33 1.536 3 1.712 5
2004 6월 24일 7월 17일 24 2.064 7 2.644 7
2005 6월 26일 7월 18일 23 1.286 5 1.083 6
2006 6월 21일 7월 29일 39 1.557 3 2.166 2
2007 6월 21일 7월 24일 34 2.035 4 1.286 2
2008 6월 17일 7월 26일 40 1.044 6 2.224 6
2009 6월 28일 7월 21일 24 1.642 2 1.086 7
2010 6월 18일 7월 28일 41 0.987 4 1.714 7
2011 6월 10일 7월 10일 31 1.106 5 2.149 6
2012 6월 18일 7월 17일 30 1.025 6 0.787 5
2013 6월 18일 8월 2일 46 1.648 5 0.728 1
2014 7월 2일 7월 29일 28 0.448 5 1.558 8
2015 6월 25일 7월 29일 35 1.1816 6 2.716 6
2016 6월 24일 7월 30일 32 2.304 4 0.806 2

BSISO1 BSISO2장마

Post El Nino 

Post El Nino 

Post El Nino 

Post El Nino 
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BSISO impact 

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

5th 

25th 

median 

75th 

95th 
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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 
century 

Hsu et al (2015) 
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Climatological aspects  

BSISO indices statistics 
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Climatological aspects  

Active vs Inactive BSISO frequencies 

Active vs Inactive BSISO frequencies 



  BSISO1 BSISO2 

  Propagating  
(57) 

Non-Propagating  
(23) 

Propagating  
(53) 

Non-Propagating  
(16) 

Duration (days
) 11.40351 8.043478 10.36538 8 

Number of pha
ses 2.631579 1 3.134615 1 

Event features 

Number of occurrences 

BSISO event feature 



Co-occurrence of BSISO1 & BSISO2   

M J J A S 

97 111 99 104 84 

Number of days when both BSISO1 and 
BSISO2 are greater than 1.5 (1981-2010) 

BSISO1 BSISO2 



Phase transition probability 

MJO 

BSISO1 BSISO2 

days 



Prediction skill of BSISO 

Intraseasonal Variability Hindcast Experiment (ISVHE) 

Strong BSISO IC weak BSISO IC 

the prediction skill gap between single-member method and ensem
ble-mean method is larger in the strong BSISO initial conditions. 
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Where do we get BSISO forecast? 

http://www.apcc21.org 

• 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 
 

• The forecast is updated everyday with the 
latest information and is available from May to 
October 

Forecast 

Monitoring 

Methodology 
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Participating models  

Institute Model Ensemble 
Size 

Forecast 
Period 

Update 
frequency Resolution 

NCEP 

Climate 
Forecast System 4 40 days Once a day T126 

L64 

Global Forecast 
System 1 16 days Once a day T574, T190 

L64 

Australia 

POAMA 2.4 
multi-week 
model 

33 40 days Twice per week T47 
L17 

ECMWF 

ECMWF 
Ensemble 
Prediction 
System 

51 32 days Twice per week T639, T319 
L62 

UK Met Office 
MOGREPS-15 24 15 days Once a day 60km 

L70 

Taiwan CWB CWB EPS T119 1 40 days Every 5 days T119 L30 

In Cooperation with MJO task Force 
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BSISO forecast 

Phase diagram OLR anomalies 
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BSISO monitoring 
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BSISO verification system 

Verification 
(Real-time & total 
skill score based 
on all available 
forecast) 
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BSISO verification system 

Kim (2014) APCC Research report  

• Correlation coefficient 
Perfect score: 1 
Skill in forecasting the phase of the BSISO 
• Root Mean Square Error (RMSE) 
Perfect score: 0 
Errors in both phase & amplitude 
• Phase amplitude 
Perfect score: 0 
Relative amplitude difference btw observation and 
forecast 
Postive: forecast amplitude is larger than the observed 
• Phase error 
Perfect score: 0 
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 
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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 
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Operational Seasonal Forecast 
 

Seasonal Forecasts Multi-Institutional Cooperation 
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A research proposed for 2017 in APCC 

“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/ 



36 

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

Thailand accounts for about 30% of global trade in rice and 25% of the 
main crop was not expected to survive the floods.[71] 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.[72] Combined, these two events 
will have a global impact on rice prices.  
 
• [71] Apornrath Phoonphongphiphat (28 October 2011). "Floods may damage quarter of Thai rice crop, 

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

Glut: Commodities". Bloomberg. 

(Haraguchi & Lall, 2012) 

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

climate prediction  Watershed modeling Crop modeling 

Climate change 

Seasonal 

S2S irrigate the right 
amount of water 
at the right time 

Assess crop yield 

Risk assessment & management 
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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
) 
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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  

 
• Email me at jihyunoh@apcc21.org so that I can share the link to 

the data & programs 

mailto:jihyunoh@apcc21.org
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Text 4 Text 5 Text 6 Text 7 Text 8 Text 9 

Text 1 

Text 2 Text 3 
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1 2 3 4 

 Type A 
 

Type B 
 

Type C Type D 
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Text 

Text 
Text 

Text 

Text 

Cycle 
name 

Add Your Text 
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Phase 1 Phase 2 Phase 3 
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Text 1 Text 2 Text 3 Text 4 
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Text 1 Text 2 Text 3 Text 4 
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Text 1 

Text 2 

Text 3 

Text 4 

Text 6 
Text 5 
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Text 4 

Text 1 

Text 2 

Text 3 

D 

C 

B 

A 
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Add Your Text 

Add Your Text 

Add Your Text 

Add Your Text 

Add Your Text 

Text 

Text 

Text 

Text 

Text 
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Title 

TEXT TEXT TEXT TEXT 
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Your Text here Your Text here Your Text here 

Text in here Text in here Text in here 
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Your Text here 

Your Text here Your Text here 

Your Text here 

Your Text here Your Text here 

Title 
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Text in here Text in here 

Text in here 
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Your Text here Your Text here 

Your Text here 
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Text 

Text 

Text 

Text 

Text 

Text 

Text 

Add title text 
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Your Text 

Your Text 

Your Text 

TEXT 
Your Text 

Your Text 

Your Text 

Text in here 
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Your Text 

Your Text 

Your Text 

Your Text 

Your Text 

 
 
 

Click to 
add text 

 
•Add text 1 
•Add text 2 
•Add text 3 
•Add text 4 
•Add text 5 

 

 
 
 

Click to 
add text 

 
•Add text 1 
•Add text 2 
•Add text 3 
•Add text 4 
•Add text 5 

 
 
 



BSISO analysis 

06/29/2016 



Before we begin… 

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



Before we begin… 



Set up 

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

1. Create a folder  C:\HandsOn 
  

PROGRAM 

DATA 

C:\HandsOn BSISO 

COMPOSTIE 

Target period: 1981-2010, MJJASO 



You have many composite maps 

C:\HandsOn\BSISO\COMPOSITE 

mslp. 

OLR. 

U200. 
U850. 

V200. 
V850. 

Z500. 



Example 

OLR (Outgoing Longwave Radiation) 



Procedure 

Anomalies Index Composite Display 

DATA PROGRAM 

41.OLR.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 



Compute anomalies by removing first three harmonics in 
climatological annual cycle 

#2. Extracting first three harmonics in climatological    
      annual cycle 

#1. Extracting climatology 

 
11.cir.ANO1.f90 
41.PARA.2D.H 

 

41.OLR.198101201012.n
oLY 

42.OLR.DAY.ANOS1.noLY.51 
42.OLR.DAY.ANOS1.CTL 
42.OLR.DAY.CLIM.H.noLY.51 
42.OLR.DAY.CLIM.noLY.51 

 

11.cir.ANO1.f90 



01.ad.ANO1.f90 

Regarding BSISO analysis, we are more interested in day-to-day variation! 

[Z500; 150E, 30N]  

raw data [gd] 



raw data [gd] 

climatology [ave] 

01.ad.ANO1.f90 



climatological annual cycle 
[ave - avey] 

1-3 harmonics 

4 and higher mode harmonics 
[clim2] 

1-3 harmonics + annual mean of climatology  
[clim1] 

01.ad.ANO1.f90 



anomaly 
[gd-clim1] 

01.ad.ANO1.f90 



 
12.cir.ANO2.f90 
41.PARA.2D.H 

 

42.OLR.DAY.ANOS1.noLY.
51 

43.OLR.DAY.ANOS2.noLY.51 
43.OLR.120MA.noLY.51 
43.OLR.DAY.ANOS2.CTL 

 

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

1 2 … 120 121 122 123 124 125 126 127 128 129 130 … 

Julian day 

12.cir.ANO1.f90 



Separate BSISO indices  

 
03.BSISO.PHS.am
p1.5.MJJASO.f90 

 

34.BSISO.INDEX.PHASE.txt BSISO1.MJJASO.amp1.5.Phase1~8 
BSISO2.MJJASO.amp1.5.Phase1~8 

 

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



Composite OLR for BSISO1 

 
14.cir.BSISO1.CO

MP.f90 
 

BSISO1.MJJASO.amp1.5.Phase1~8 
43.OLR.DAY.ANOS2.noLY.51 

45.OLR.19812010.MJJASO.BSISO1
.amp1.5.COMP.bin 
45.OLR.19812010.MJJASO.BSISO1
.amp1.5.COMP.CTL 

 

14.cir.BSISO1.COMP.f90 



Composite OLR for BSISO2 

 
14.cir.BSISO2.CO

MP.f90 
 

BSISO2.MJJASO.amp1.5.Phase1~8 
43.OLR.DAY.ANOS2.noLY.51 

45.OLR.19812010.MJJASO.BSISO2
.amp1.5.COMP.bin 
45.OLR.19812010.MJJASO.BSISO2
.amp1.5.COMP.CTL 

 

14.cir.BSISO2.COMP.f90 



Display using GrADS 

 
 

16.cir.COMP.gs 
(cbarn.gs 
rgbset.gs)  

 
 

APHRO.BSISO1.MJJASO.COM
P.EASM.gif 
APHRO.BSISO2.MJJASO.COM
P.EASM.gif 

 

45.OLR.19812010.MJJASO.BSISO1
(2).amp1.5.COMP.bin 
45.OLR.19812010.MJJASO.BSISO1
(2).amp1.5.COMP.CTL 

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) 
 



How to interpret your ingredient 

C:\HandsOn\BSISO\composite 

Variables Positive  Negative 

Mslp 
Z500 

High pressure Low pressure 

OLR Clear Cloudy 

U Blowing from the west Blowing from the east 

V Blowing from the south Blowing from the north 



P1 P2 P3 P4 P5 P6 P7 P8 

Rain 

OLR 

MSLP 

Z500 

U200 

U850 

V200 

V850 

BSISO1 

P1 P2 P3 P4 P5 P6 P7 P8 

Rain 

OLR 

MSLP 

Z500 

U200 

U850 

V200 

V850 

BSISO2 

Target Area: 
 

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



P1 P2 P3 P4 P5 P6 P7 P8 

OLR -B1                 

MSLP - B1                 

Z500 - B1                 

U200 - B1                 

U850 - B1                 

V200 - B1                 

V850 - B1                 

STN                 

OLR -B2                 

MSLP-B2                 

Z500 - B2                 

U200 - B2                 

U850 - B2                 

V200 - B2                 

V850 - B2                 

STN                 

Effect of all Parameters in Thailand and Myanmar  during BSISO 

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



Run Codeblocks 

File -> Open 



11.cir.ANO1.f90 

Compute anomalies (1) 
 



11.cir.ANO1.f90 

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

mslp 

OLR 

U200 

U850 

V200 

V850 

Z500 



Compute anomalies (2) 
 

12.cir.ANO1.f90 



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

Separate BSISO indices into 8 phases 
 



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

Input: BSISO indices 
 



14.cir.BSISO1.COMP.f90 

Input: BSISO1 index + anomalies 
 

Separated 
BSISO1 index 
files 



14.cir.BSISO2.COMP.f90 

Input: BSISO2 index + anomalies 
 

Separated 
BSISO2 index 
files 



cmd 

cd C:\HandsOn\BSISO\PROGRAM 

Display using GrADS 



Display using GrADS 

Grads -l 



run 16.ad.BSISO.COMP.gs 

Display using GrADS 



run 16.ad.BSISO.COMP.gs 

Display using GrADS 



Display using GrADS 



Practice 

Fill out the table in sheet.pptx using composite plots in C:\BSISO\COMPOSITE 
 
Send the file to jihyunoh@apcc21.org  
 
 
 
 
 



Complete your sheet  

C:\HandsOn\BSISO\composite 
open 35.APHRO.19812007.MJJASO.BSISO1.amp1.5.COMP.CTL 
 
q file 
 
set x 1 
set y 1 
 
d aave(p1,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) 
 
 
 
 
 

Investigate impact of the BSISO on your area of interest 
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Seasonal Outlook for Winter 2016 
by APCC-MME 

Yoojin Kim 
Climate Prediction Team 
APEC Climate Center (APCC), Busan, Republic of Korea 
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Introduction to the APCC MME 

APCC-MME model providers 

 APCC had produced 3M lead 
seasonal-rolling forecast data by 
multi-model-ensemble (MME) 
skill since 2005.  

 3M lead monthly-rolling forecast 
since 2008. 

 At present, 16 organizations are 
participating.  

 6M lead monthly-rolling forecast  
has been established since 
September, 2013: 7 organizations 
in 5 countries 
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Introduction to the APCC Seasonal Forecast 

APCC-MME 6-month climate forecast system 

Collection and pre-processing 

MME forecast 

ENSO and IOD 
Forecast graphics 

MME and individual models 
Forecast graphics Verification graphics 

Dissemination: web information & climate outlook 

Deterministic forecast  
Probabilistic forecast 

    Deterministic MME: SCM, SPM, MRG, SSEM 
 Probabilistic MME: Tercile-category probability forecast 
 2-m/850-hPa temperature, precipitation, GPH 500-hPa, SST 
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Introduction to the APCC Seasonal Prediction 

MME Schemes  
 Deterministic Forecast:  

 Simple Composite Method (SCM): Simple composite of individual forecast 
with equal weighting 

 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  

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

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

 Probabilistic Forecast:  
 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 
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Introduction to the APCC Seasonal Prediction 

 APCC webpage : http://apcc21.org 
 

 CLIK: Climate Information Tool Kit 
 ADSS: APEC Climate Center Data Service System 
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A. APCC-NCDR Project “Pilot Study of Early Warning 
and 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 
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B. APN Project “Toward a Fire and Haze Early Warning  
    System for Southeast Asia” 

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

• 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 

APCC Activities 
Interdisciplinary Research 
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• Central Research Institute of Electric 
Power Industry, Japan 

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

C. APCC-CRIEPI Project “Application of Seasonal Forecasts  
    to Predict Electricity Demand in Japan” 

APCC Activities 
Interdisciplinary Research 
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D. Improving Agricultural Productivity through Ensuring  
    Data Availability and Enhancing Climate Services 
 

• Tonga Meteorological Agency  
• Tonga Ministry of Agriculture 
• Improving agro-met data network   
• Climate Smart Agriculture (Smart Irrigation) 

APCC Activities 
Interdisciplinary Research 



11 

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

• 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 
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• Create a knowledge 
platform 

• Build the capacity of AHA 
Centre in knowledge 
management 

  G. ASEAN Science-Based Disaster Management Platform 

APCC Activities 
Interdisciplinary Research 
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 Training Program (1-week) 
• During last 5 years, APCC has trained about 260 participants from over 

50 countries 
 CLIK Training Workshop (3 days) 

• Since 2015, APCC has trained Climate Researchers in National Met 
Services for Philippine, Indonesia, Vietnam, Thailand, Brunei. 

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

APCC Activities 
Interdisciplinary Research 



Oceanic outlook  
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Model Initialization Ens. SST  
Specification Sea Ice Specification Snow Specification 

CWB  
(Chinese 
Taipei) 

Last 10 days(12Z) of previous month from NCEP 
Reanalysis version2 10 OPGSST 1.1 from CWB NCEP climatology - 

HMC 
(Russia) From 00hr 26 Mar. to 12hr 30Mar with 12-hour step 10 Persisted anomalies Initial actual sea ice with relaxation to 

climate 
NCEP/NCAR reanalysis-

2 initial.  

IRI_CA 
(USA) Restart files from long running ECHAM4.5 24 Ensemble forecasts based on 

Constructed  Analogue SST - - 

JMA 
(Japan) BGM method(9 members) and 5-day LAF 51 Predicted 

(one-tier method) Climatology Forecasted from 
climatology 

APCC 
 (Korea) GODAS ocean initialization 10 GODAS reanalysis Predicted (APCC/CCSM3 SST Nudging) 

Predicted 
(APCC/CCSM3 SST 

Nudging) 

CMCC 
(Italy) 

Operational analysis ECMWF/ 
CIGODAS-CMCC analysis 9 Opreational analysis ECMWF Climatological - 

MSC 
 (Canada) The CMC Global 4D-var analysis 20 Predicted 

(OGCM4) Continuous nudging - 

NCEP 
 (USA) 

CFS data assimilation system each day at 00Z, 06Z, 12Z 
and 18Z 20 Predicted 

(GDFL MOM4 global ocean model) 
Predicted 

(a two-layer sea ice model) Predicted 

PNU 
 (Korea) 

NCEP/NCAR Reanalysis 2 in AGCM, OISST data in 
OGCM 5 Predicted Predicted Predicted 

POAMA 
 (Australia) 

Nudging to the analyses from the Australian Community 
Climate and Earth System Simulator 33 

Predicted 
(ACOM2 Ocean model based on 

GFDL Mon2) 

Created indirectly in response to the 
nudged atmospheric conditions NCEP sea-ice data 

GloSea5 
(Korea) 

KMA Global Analysis 
(N512L70) 38 Predicted 

(Met Office NEMOVAR) LosAlamos model - 

Introduction to the APCC Seasonal Forecast 

Initial Condition (Mon) 11 12 1 2 3 4 5 6 7 

Nov DJFMAM Participating models (2016 DJF) 

11 models 230 ensemble members 
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ENSO & IOD Forecast 

 Sea Surface Temperature 
 

 ENSO: Negative side neutral states (DJFMAM) 
are predicted. 

 IOD: Neutral states (6-month) are predicted.  
 

 

Forecast for ENSO (6-month) 

Forecast for IOD (6-month) 
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La Niña & Southeast Asian Winter Monsoon 

 Sea Surface Temperature & precipitation 
 

 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 
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Winter (DJF) 2016 

 Sea Level Pressure  & GPH 500 
 

Anomaly fields [SLP] Anomaly fields [GPH500] 

 Low SLP in the western Pacific & Southeast Asia 
 High GPH at 500-hPa in the western Pacific & Southeast Asia 
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Winter (DJF) 2016 

 Horizontal wind 850-hPa  
 

Anomaly fields 

 Cyclonic flow in the western Pacific  
 Westerly wind in the equatorial 

Southeast Asia  
 Northeasterly wind in the 

subtropical Southeast Asia 
 Convergence in the western Pacific 
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Winter (DJF) 2016 

 Precipitation 
 SCM Probability fields 

 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  
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Winter (DJF) 2016 

 Precipitation verification 
 

HSS = (score-score by chance)  
/ (perfect score-score by chance) 
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Winter (DJF) 2016 

 Precipitation verification 
 HSS 
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Winter (DJF) 2016 

 Monthly Precipitation 
 

 ENSO signal is going to be reduced.  
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Winter (DJF) 2016  

 Temperature at 2-m  
 SCM Probability fields 

 Above normal condition  
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Winter (DJF) 2016 

 Temperature 2-m verification 
 

HSS = (score-score by chance)  
/ (perfect score-score by chance) 
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Winter (DJF) 2016 

 T-2m verification 
 HSS 
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Winter (DJF) 2016 

 Monthly Temperature at 2-m 

 Above normal condition!!  
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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) 
 
 
 
 

 Temperature 2-m (DJF) 
 Above-normal condition over the Southeast Asia (40~80%) 

 
 

 
 

North West East South Central 

- 
(40~50%) 

- 
(40%) 

+ 
(40%) 

+ 
(40~50%) 

- 
(40%) 



Yoojin Kim 
Climate Prediction Team 

APEC Climate Center  
E-mail: yoojin.kim@apcc21.org 

Thank You 



Probabilistic forecast (Categorical) 

• HSS (Heidke Skill Score) 
 
 
 

 
• HSS = (score – score by chance) 
               /(perfect score – score by chance) 

 
{(h+c)/n – [(h+f)(h+m)+(f+c)(m+c)]/n2 } 
/{1 – [(h+f)(h+m) +(f+c)(m+c)]/n2 } 

F                   O Yes No 

Yes Hit (H) False Alarm (F) 

No Miss (M) Correct Rejection (C)  



Introduction to the APCC Seasonal 
Forecast 

• APCC web site 

Source > http://www.apcc21.org 
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Miah Kim and WMO LC-LRFMME team 

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

Manila, Philippines 
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Goal 

4 
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Background 
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•

•
•

•
•
•
•

•

•
•

•

•

•

•

•
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GPC Beijing CPTEC ECMWF Exeter Melbourn
e Montreal Moscow Pretoria Seoul Tokyo Toulouse* Washingt

on 

Institute BCC CPTEC ECMWF UKMO BoM MSC HMC SAWS KMA TCC Meteo-
France NCEP 

Hindcast 
period 

1991-

2010 

1979-

2010 

1981-

2010 

1993-

2015 

1980-

2011 

1981-

2010 

1981-

2010 

1982-

2009 

1991-

2009 

1979-

2010 

1979-

2007 

1981-

2010 

Initial Month 11 12 1 2 3 4 5 

Nov DJF 
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Month Niño 1+2  Niño 3  Niño 4  Niño3.4  IOD  

August 
2016 

0.33 -0.40 -0.01 -0.49 -0.68 

September 
2016 

0.45 -0.17 -0.22 -0.58 -1.29 

October 
2016 

0.28 -0.42 -0.38 -0.72 -0.79 

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

 The Indian Ocean Dipole (IOD)  
kept on negative phase 
during last 3 months. 

-0.6ºC 

-0.8ºC 

-0.6ºC 

0.0ºC 

courtesy of NCEP/CPC courtesy of APEC Climate Center 
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 Since mid-April 2016, near-to-below average SSTs have expanded westward toward the Date Line.   
 Over 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. 
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 Most models show neutral condition on DJF2016/17,  
and they predict Nino3.4 will increase slightly. 

 Neutral IOD will be continued during boreal winter. 

Nino 3.4 

DMI 

Dec 2016 

Jan 2017 

Feb 2017 
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 Warm conditions are predicted over ASEAN region(GPC_CPTEC, Montreal, 
Moscow, Seoul). 
 GPC_Melbourne shows cold temperature over Indochina Peninsula. 

2m Temperature :    DJF 2016/17 
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Precipitation :    DJF 2016/17 

 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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Deterministic MME 

Probabilistic MME 

 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). 
 

 Warmer-than-Normal conditions are 
dominant over ASEAN region except 
Indochina Pen.. 
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Deterministic MME 

Probabilistic MME 

 The MME prediction skills of precipitation 
for DJF season are quite good compared 
with those of other regions (correlation 
and ROC scores for above/below normal 
categories). 
 

 Above-than-Normal conditions are 
expected over southern part of Indonesia 
and Philippines, and part of Borneo Island 
is expected below normal.(Indochina Pen.  
and Malay Pen. shows equal-chance) 



26 

  Ocean 
       ENSO prediction 

Weak negative SST anomalies in the eastern Pacific with Nino3.4 being negative. 
 

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

• When? 
1st September – 30th November 2016 
 

• To whom? 
All website registered members 

We hope that you give your cooperation! 
LIKE 
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Products of WMO LC-LRFMME 

Membership Levels & Accessibility 

• Level A (GPCs) 
   - Upload & download 
     digital data (limited) 
   - Download image plots 
      
• Level B (NMHSs, RCCs) 
    - Download digital data (limited)  
      & image plots 
 
• Level C (Others) 
    - Image plots 

As of 1st October 2014, access to the site is 
limited to Global Producing Centres (GPCs), 
Regional Climate Centres (RCCs), National 
Meteorological and Hydrological Services 
(NMHSs) and bodies coordinating Regional 
Climate Outlook Forums (RCOFs) 



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