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THIRTEENTH ASEAN CLIMATE OUTLOOK FORUM (ASEANCOF-13)
BANGKOK, THAILAND, FROM 20 TO 21 NOVEMBER, 2019

DAY 3: COF-proper (Wednesday, 20 November 2019)

Opening Ceremony

Venue: Crystal 1-11, 3" Floor

08.00 — 08.30 hrs.

Registration

Chair: TMD

08.30 — 08.40 hrs.

Opening Address
Deputy Director-General of Thai Meteorological
Department

Miss Kornrawee Sitthchivapak
Deputy DG for Operations

08.40 — 08.45 hrs.

Welcoming Remarks
WMO

Ms Anahit Hovsepyan
Scientific Officer, WMO

08.45 — 08.50 hrs.

Welcome Remarks
ASMC

Dr Thea Turkington
On behalf of ASMC

08.50 — 09.10 hrs.

Climate Services Information System
Implementation

Ms Anahit Hovsepyan
Scientific Officer, WMO

09.10 —09.40 hrs.

Group photo Session followed by Coffee Break

Organizing Secretariat

09.40- 11.40 hrs. | Regional outlook (DJF 2019-20) from Global | BoM
Producing Centres/International Climate Centres. ICRI\I/IA
IMA
UKMO
WMO LC
Chair: GPC 1
11.40-12.30 hrs | National outlook (DJF 2019-20) from ASEAN | Brunei
National ~Meteorological and Hydrological | Indonesia
(NMHSsS). Lao PDR
Malaysia
Myanmar

12.30-13.30 hrs.

Lunch

Organizing Secretariat

Chair: GPC2

13.30 - 14.10 hrs

National outlook (DJF 2019-20) from ASEAN
National Meteorological and Hydrological
(NMHSs) continued

Philippines
Singapore
Thailand
Viet Nam

14.10 - 14.30 hrs

Summary/Open Discussions

- Opportunity for others to share notable
regional weather related events in
Southeast Asia since June

Mr. Boonlert Archevarahuprok
Expert on Research & Development
for Meteorology

14.30 — 15.00 hrs

Updates from SEA RCC-Network

SEA-RCC Representatives

15.00 — 15.30 hrs

Coffee Break

Organizing Secretariat

Chair: TMD

15.30 - 17.00 hrs

Draft review and outlook and consensus-
building.
- Invited participants only (GPCs, NMHS)

TMD




18.00 hrs.

| Welcome Dinner

All participants

DAY 4: COF-proper (Thursday, 21 November 2019)

8.30 — 9.00 hrs. Presentation of Consensus Outlook and Review | Mr. Boonlert Archevarahuprok
Expert on Research & Development
for Meteorology

9.00 - 9.30 hrs. Welcome and overview of DeRisk Project DeRisk

9.30 - 10.00 hrs

The DeRisk project presentation and hands-on
activity

University of Southern Queensland

10.00 -10.15 hrs.

Coffee Break

Organizing Secretariat

10.15-11.30 hrs

DeRisk project contin.

University of Southern Queensland

11.30 -12.30 hrs

Agricultural Climate Services Outlook

CIAT

12.30-13.00 hrs Summary DeRisk DeRisk
13.00 — 14.00 hrs. Lunch Organizing Secretariat
14.00 - 15.30 hrs. Visit TMD Headquarters TMD

15.30 - 16.00 hrs.

Coffee Break

Organizing Secretariat

16.00 —17.00 hrs.

Depart from TMD Headquarters

DAY 5 (Friday, 22 November, 2019)

Check-out the Century Park Hotel

All participants

Depart from Bangkok

All participants
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Seasonal Climate Outlook for
the 2019 Winter Monsoon Season from WMO LC-LRFMME

Hyun-Ju Lee and WMO LC-LRFMME Team
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What is WMO LC-LRFMME?

13 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




WMO Global Producing Centres
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Bejing Climate Center (BCC) Wetter und Klima aus einer Hand
Center for Weather Forecasting and Climate Research / South African Weather Services (SAWS)
National Institute for Space Research (INPE), Brazil Korea Meteorological Administration (KMA)
European Centre for Medium-Range Weather Forecasts Japan Meteorological Agency (JMA) /
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What is WMO LC-LRFMME?

e®:
(13 GPC) @ @

P
—
U———

@ E —-_—
E 3 rE 2
Lead Centre for LRF MME

1-3 month forecast

1. Data collection & standardization

3. Producing verification data 4. Dissemniation
(6variables, GRIB1) Deterministic Forecast Deterministic Verification Display graphics on Website of
- Simple Composite Mean - ACC, RMSE, MSSS, GSS WMO LC-LRFMME

- Regular Multiple Regression
- Singular Value Decomposition  Probabilistic Verification

- Genetic Algorithm - Reliability Diagram
- ROC curve & ROC score
Probabilistic Forecast - BS and BSS

- Probabilistic MME

(%




Activities of WMO LC-LRFMME

“* Support for Regional Climate Outlook Forums

®

In 2018,

ASEANCOF-11 10/28-11/2 (Kuala Lumpur, Malaysia)

EASCOF-6 11/7-11 (Seoul, South Korea)

In 2019,

PICOF-5 10/17-10/18 (Nourelle-Calledonie)
ASEANCOF

| ASEANCOF |
~_O
¥
rd

——

«* Support for Global Seasonal Climate Update (GSCU)
= Anew Initiative for Consensus-Based Real Time Monitoring and Prediction of Seasonal Climate of the World
= To provide the world community with an expert consensus on the state of the global climate with an outlook for
the upcoming season along with information on robustness of the available forecast signals.
= To strengthen international collaboration and information flow between global, regional and national level operational

climate monitoring and prediction centres

= For use by RCCs, RCOFs and NMHSs for assistance in preparation of regional and national climate Updates N




Progress of WMO LC LRFMME in 2019

34 Toulouse

ceccccsccscccccccssscsscseccccsccess

Participation in PMME
VvV

WMOLC-LRFMME

Renewal of website

V

»» Main page of WMO LC-LRFMME website (www.wmolc.org)
WMO Lead Centre for Login

Login Signup Sitemap Contact us
Long-Range Forecast Multi-Model Ensemble

Sign Up | Sitemap | Contact Us

Home About us News Data & Plot

*‘& WMO Lead Centre for
Related Sites

f = Home About us News Data & Plot Related Sites WMO Lead Centre for SVSLRF
-6? y Long-Range Forecast Multi-Model Ensemble
WHMO Lead Centre for SVSLRF +» &_4,

Data Exchange Policy | Dats Exchange | P

_ _ Latest Forecast data
System Canfiguration Information
» Home > Data & Plot > Probabilistic Multi-Model Ensemble

Montreal
Moscow | R
Offonbach
Probabilistic Mul odel Ensemble /

Data Exchange Policy

. o
Beijing Dl o
Data Exch O Definition [2010 iA] 9 5 |
ata Exchange i o - o, /a
Search/Download 0 Display 2009 DJF | / 0
Direct Download ¢
O Map Type . \
Upload P Tvp: Exeter p
Plot 2009 DJF i 4 < Tokyo
O . ,‘ a
® Combined Below Normal Near Normal Above Normal / a
- Probabilistic Multi-Model / Washington CPTEC
Toumuse p
Deterministic Multi-Model 0 Select Period f £
Ensemble
Individual Forecast &
Energetics ® Forecast 2019 1JA v ||Mean v | ex) 2008 SON o o
Indices A *
Verification : Hindcast - e, ) <
Verification : Forecast B Select Model Pretoria . -
& month MME \ 3 d
Melbourne
System Configuration @ All [# CPTE Probabilistic Multi-Model Ensembls Forecast Probabil Multi-Model Ensemble Forecast
Information & Tokyo @ W /S ea
Precipitation : JJA2019 perature : JJA2019 (issued on May2019)
> @ o : ) £ S,
0 Select Param 2 @ <O POAMA - Canadd (7 HTEIRN A @ s V
aon Belfing CPTEC ~ECMWF  Exeter Melbourne  Montreal Moscow Offenbach  Pretoria  Seoul  Tokyo Toulouse  Washington
@ Precipitation
2m Temperat Notice & News More » Links
@ Check! System Requirements
B Select Region (@S] Joshua Test 2018.10.12
e A new leaflet of LC-LRFMME is published! 2016.08.31 (/, M ‘°"a’1 S ;:
User guide of the LC-LRFMME website is published! 2016.08.19 (RS tuted g 2688
Global 305 Joshua TEST2 2018.10.12 PMME DMME ENSO
All GPCs(13) for MAM 2018 are uploaded 2018.02.22
605
Korea Meteorological blic of Ko
Administration Al Right:

1206

Below—Normal Near—Normal Above—Normal
I —— [ S ——  ——— R e—— ]
80 70 60 50 40 40 50 60 70 80 40 50 60 70 80 [x] 80 70 60 50 40 40 50 60 70 80 40 50 60 70 80 [x]




Plan of WMO LC LRFMME in 2020

Selact Parameters

Toved date = 2000 MAH Select Portod : TIAGR v -« XN AN v 7;‘« | Daeriros P‘\'!‘
 All
Precipitation 500hPa GPH Moan Soa’ L evel Preesure Prebubilitc M- Mocel Favembl Ferccat
-
2 e 0l 950hPa Temperature Sea Surface Temperature
r-dhuuﬁ - g50nPa perature €3 Suflface perature - Precipitation : AMI019 hniod o MU20195
250hFPa Wind

- -

-

Regular Multiple Regression
ECMWE Enener MePboome Mosoow, Tok po, Tockouse
| Uknit - mfs) T !
R50hPx Wind : Nov2019 (issued on Aug2019) 3 Tsumed date 2013 WAR | Select Period @ | 2019 AFR v ~ | 2013 SEF v | Aa Domnliad | | Pot
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Survey for Satisfaction Measurement via Website

vmolc.org/surveyl X +

&« c 8 wmolc.org/surveyMgmt/survey B

2019 Survey for satisfaction measurement (during 01 Sept.-30 Nov. ° Why?

2019) ,
Thank y Dll fC\ \SIﬂOC I O LC-LRFMME website. The LC-LRFMME is jointly orgarn ized a and op: erated b‘ the Korea Meteorological Admin stlatm“ KMA) TO d Iagnose the Cu rre nt Status Of WIVI O LC-

and NOAAIN i pl s high-quality climate prediction products and develops advanced climale prediction technology, which is contributing to the
reduction of he adverse \mpauts of abnarmal climate

{Aiéag?\eo;%p_lg‘nasclwc\( ﬂrﬁl}]setglﬁ{cé\\df;rg_‘eggos.\?r vices, we are conducting a simple survey on our website. In this regard, we would appreciate it if you can LRFMME and provide better Se rvices to the
website user
. Are you a member of our WMO LC-LRFMME website? *
e When?
’ 1t September — 30" November 2019

2. Which organisation do you belong to/which organisation are you involved in? (select all that apply) *

* To whom?
Maximum Choice: 4 o w o m .
The maximum number of choices is 4.

.
WMO Global Producing Centres (GPCs) for Long Range Forecasts (LRF) AI I We bS Ite U Se rS

National Hydrolegical and Metecrological Services (NHMS)

WMO Regional Climate Centre (RCC)
Regional Climate Outlook Forum (RCOF)
Other :
3. How often do you visit our website? * . .
. We hope that you give your cooperation!
more than 12 times a year (at [east once a month)

4~12 times (at least once a season)

=y

1~3 times (at least once a year)

once in a while

4. What is your major purpose of using the forecast information from the WMO LC-LRFMME? *

use as essential information for operational long range forecast

http://www.wmolc.org ~

use as reference information for operational long range forecast
use for research data for long range forecast

Other :

=
| S5

\‘
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oy WMO Lead Centre for
v Long-Range Forecast Multi-Model Ensemble

Current Oceanic Condition
(Tropical Pacific Ocean & Indian Ocean)
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Recent Evolution of Equatorial Pacific Ocean SST

= Strong positive SST anomalies persisted in the Northeast Pacific and Arctic Oceans.
= Positive SST anomalies strengthened across the western to east-central Pacific Ocean, while negative SST anomalies remained in a small area of
the eastern Pacific.
= Pacific Equatorial subsurface temperature anomalies have strengthened and expanded eastward.
= Negative subsurface temperature anomalies have strengthened at depth in the western and central Pacific Ocean.
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Recent Evolution of Equatorial Indian Ocean SST

® |n the western Indian Ocean, SST anomalies were warm, while in the eastern part, the SST
anomalies were cold during October, featuring the positive IOD structure.
* The Indian Ocean Dipole (I0D) index is strong positive, ranking the historical high.
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I Seasonal Outlook for DJF 2019/20
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Participating GPCs for DJF 2019/20 Prediction

Initial Lead 1 Lead 2 | Lead 3 | Lead 4 | Lead 5 | Lead 6
Condition

Institute Sep
1 Beijing 77 ------
2 CPTEC CPTEC /7777
3 ECMWEF ECMWEF
4 Exeter UKMO
5 Melbourne BoM
6 Montreal MSC
7 Offenbach DWD Use 11GPCs
8 Seoul KMA for PMME and DMME
9 Toulouse Met France 7
10 Washington NCEP
11 Moscow HMC
12 Tokyo TCC
13 Pretoria SAWS

» Common Period : 1993-2009 (17years)
» \Variable : 2m temperature, precipitation, mean sea level pressure, 850hPa temperature,
500hPa GPH, sea surface temperature (if available)
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Surface Temperature prediction for DJF 2019/20
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“* NINO 3.4

Forecast of Nino3.4

Dec2019 to May2020

©ECMWF ©-Melbourne ©-Montreal
©Moscow ©-Offenbach ©-Tokyo
©-Toulouse

& MME

0.8 1

04 4

061

0.8 4 top g

1Dec 1Jan 1Feb 1Mar 1Apr A 1May
2019

= Warm SST anomalies are predicted in the
western tropical Pacific during DJF.

= A majority of models predicted ENSO —
neutral during DJF 2019/20.

10D

Forecast of IOD(Indian Ocean Dipole)

Dec2019 to May2020
< ECMWF ©-Melbourne ©-Montreal
©-Moscow ©-Offenbach ©-Tokyo
©Toulouse W

& MME

1Dec Llan 1Feb IMar 1Apr A IMay
2019 i

O et Comtrats

» The weak zonal gradient of SST in the
Indian Ocean is predicted during DJF.

= Current positive 10D event will decay to
neutral through spring 2020. But the
weak positive 10D is predicted during DJF.

Y
3




MME : Sea level pressure for DJF 2019/20

Deterministic MME Probabilistic MME

Simple Composite Map Probabilistic Multi-Model Ensemble Forecast
CPTEC,ECMWEF Exeter,Melbourne, Montreal Moscow,Offenbach,Seoul, Tokyo, Toulouse, Washington [Unit : Pa] CPTEC,ECMWF Exeter,Melbourne,Montreal Moscow,Offenbach,Seoul, Tokyo, Toulouse, Washington
nt : Fa
Mean Sea Level Pressure : DJF2019 (issued on Nov2019) Mean Sea Level Pressure : DJF2019 (issued on Nov2019)
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= Positive SLP anomalies are predicted over the western Indian Ocean and the northern part of Southeast Asia.

-> convective activity
= More than 50% models predict above normal SLP over the eastern tropical Indian Ocean and the southern part of

Southeast Asia.
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MME : 2m temperature for DJF 2019/20

90N
.| TCC (MME,OBS)
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= The TCC (Temporal Correlation Coefficient)
skills in the ASEAN region are quite good in
DJF season.

= The ROC (Relative Operating Characteristics)
skills are quite good for above/below normal
during DJF season. But for Normal condition,
the ROC skills are not reliable.

= The MME predicts warm temperature over
the Southeastern Asia.

+* Deterministic MME
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Simple Composite Map
CPTEC ECMWF Exeter,Melbourne,Montreal Moscow Offenbach,Seoul, Tokyo, Toulouse, Washington

2m Temperature : DJF2019
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** Probabilistic MME

Probabilistic Multi-Model Ensemble Forecast
CPTEC,ECMWF, Exeter,Melbourne,Montreal Moscow,Offenbach,Seoul, Tokyo, Toulouse, Washington

2m Temperature : DJF2019
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Probabilistic Multi-Model Ensemble Forecast
ECMWF
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MME : Precipitation for DJF 2019/20
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= TCCskills in the ASEAN region are relatively
high compared to other regions but are low
compared to those of temperature.

= Dry anomalies are predicted in western part
of Borneo and in Java, while the MME
predicts wet anomalies over the northern
parts of Vietham and Thailand.

®» There are some uncertainties over Indonesia,
Malaysia and Philippines.
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dual forecast : Precipitation for DJF 2019/20
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Summary for DJF 2019/20

=  Ocean
* ENSO prediction
» Neutral ENSO is predicted during DJF.

* |OD prediction
» Weak Positive 10D is predicted during DJF.

= Atmosphere:

* 2m Temperature
» Warmer than normal conditions are dominant over most ASEAN region.

* Precipitation
» Dry over Java and the western part of Sumatra.
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Thank you



For more Information, Please
contact !

http://www.wmolc.org ~ K&

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
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Years of Positive IOD in OCT
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MME : Precipitation for DJF 2019/20
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LY ASEAN SPECIALISED METEQCROLOGICAL CEMTRE

Thirteenth Session of the ASEAN Climate Outlook Forum (ASEANCOF-13)
November 2019, Thai Meteorological Department
in collaboration with Centre for Climate Research Singapore (CCRS),

Meteorological Service Singapore

Consensus Bulletin for December-January-February (DJF) 2019-2020 Season

INTRODUCTION

The ASEAN Climate Outlook Forum (ASEANCOF) is an avenue to collaboratively develop
consensus-based seasonal climate outlooks and related information on a regional scale for
southeast Asia.

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 Thirteenth ASEANCOF (ASEANCOF-13) was organised by the Thai Meteorological
Department in collaboration with the Meteorological Service Singapore as host of the
ASEAN Specialised Meteorological Centre. Representatives from National Meteorological
and Hydrological Services (NMHSs) of ASEAN Member States created a consensus forecast
for the winter 2019-2020 in the ASEAN region. The consensus for December-January-
February (DJF) 2019-2020 outlooks was achieved through the Thirteenth ASEAN Climate
Outlook Forum and Training in Bangkok, Thailand from 18 to 21 November 2019. The
consensus was made based on presentations and discussions on current conditions and
predictions for the Southeast Asia region. In particular, the forum took into account the
significant influence of the El Nifio Southern Oscillation (ENSO) and the Indian Ocean Dipole
(1OD) on the climate over Southeast Asia.



DRAFT

CONDITIONS AND OUTLOOK

Recent analysis of sea surface temperature (SST) anomalies over the equatorial Pacific
indicate a slightly above average SST across most of the Pacific Ocean. The ENSO neutral
conditions have been present since July 2019. The international climate outlooks predict
ENSO neutral conditions are likely to continue during DJF 2019-2020. The present positive
Indian Ocean Dipole (I0D) is expected to weaken in DJF 2019-2020. The Northeast monsoon
for the southern half of the region is expected to be delayed due to the strong positive 10D
at the start of the season.

Taking into consideration the national level forecasts, the present state of the climate, and
the forecasts available from GPCs and other global centres, the forum agreed on the
following consensus-based outlook for DJF 2019-2020 for the Southeast Asia region:

RAINFALL

For the upcoming Northern Hemisphere winter season (December-January-February), near-
normal conditions are expected over most parts of Mainland Southeast Asia, and parts of
the equatorial region. However, there are a slightly probability enhanced of wetter than
normal conditions over northern Vietnam, the eastern part of Malaysia, Sabah, the eastern
part of Celebes, Moluccas and northern of Papua. There is slightly probability of drier than
normal conditions over the southern part of Myanmar, parts of Thailand (the northern,
central, eastern and south-eastern of region), Philippines, northern and southern Sumatra,
Java, the western part of Celebes, Bali, Nusa Tenggara, the southern part of Borneo and the
southern part of Papua.

TEMPERATURE

Above normal temperatures are expected for most of Southeast Asia, apart from eastern
and southern Myanmar, northern Thailand and northern Sumatra, where near normal
temperatures are expected. For the regions with above normal temperature, the highest
probability is over northern Vietnam, Lao PDR, Cambodia, upper Thailand and southern
Myanmar,

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 summer monsoon outlook and
further updates on the national scale, the relevant NMSs should be consulted (see Annex B).
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CONSENSUS MAPS FOR DJF 2019-2020

The following maps provide the probabilistic outlooks for DJF 2019-2020 season in terms of

tercile categories of “Above Normal” (AN: upper tercile), “Near Normal (NN: middle tercile)
and “Below Normal” (BN: lower tercile).

PROBABILISTIC RAINFALL OUTLOOK
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Annex A: Rainfall and Temperature Tercile Climatologies

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 (CHIRPS for rainfall, and GHCN, CRU-UEA for temperature). 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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Annex A: Rainfall and Temperature Tercile Climatologies

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
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Figure A3: Temperature climatologies of the lower tercile boundary (left) and the upper tercile boundary
(right) for DJF from 1981-2010 from (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&Ilang=en

- Badan Meteorologi, Klimatologi dan Geofisika, Indonesia (BMKG)
http://www.bmkg.go.id

- Department of Meteorology and Hydrology (DMH), Lao PDR
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 (M SS)
http://www.weather.gov.sg/home/

- Thai Meteorological Department (TMD)

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

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

http://www.khituongvietnam.gov.vn/kttvsite/
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ANNEX C: REVIEW OF JJA 2019 CONSENSUS OUTLOOK

SUMMARY

The rainfall and temperature outlooks were representative of the actual conditions over
most parts of the Southeast Asia. Much of the region experienced above-normal
temperature and below-normal conditions in some places. Near-to-below normal rainfall
was observed in most parts of Southeast Asia, with a few regions recording normal to
above-normal rainfall. Notable events include both droughts and floods, as well as strong
wind.

Sea surface temperature anomalies (SSTA) in the tropical Pacific Ocean have been presented
to be near-average since July 2019, prior to which a borderline of weak El Nifio to ENSO-
neutral conditions were observed. The Indian Ocean reflected a dipole mode, which was the
western tropic Indian Ocean presented above-average and the south eastern presented
below-average SSTA. Based on the conditions, the Dipole Mode Index (DMI) was presented
as a positive IOD and the below-normal rainfall conditions were expected over the southern
and eastern Maritime Continent.

JJA 2019 RAINFALL OUTLOOK

For the upcoming Northern Hemisphere summer monsoon season (June-July-August), below
normal conditions are expected over most parts of the Southeast Asia. However, there is a
slightly enhanced probability of wetter than normal conditions over western and southern
Myanmar and parts of Sumatra, Northern Celebe, Molluccas, and Papua islands of Indonesia).

As was seen using the CHIRPS data, much of outlooks were in good agreement with the
CHIRPS gridded product in Figure 1 including Lao PDR, Central and Eastern Thailand, Central
and Southern Thailand, Indonesia (North Sumatera, Java, Borneo, Central Celebs), Lao PDR,
parts of Malaysia (Peninsular Malaysia and Sarawak), parts of Myanmar (Western and
Southern Myanmar) and part of Philippines (Mindanao). A few regions received more
rainfall than predicted by the dominant tercile category, including the eastern side of the
northern and north-eastern region of Thailand, parts of Myanmar (Bago and Yakin), part of
southern Vietnam, part of Philippines (Luzon) as well as Sabah. Drier than expected
conditions occurred in Myanmar (Northern, Central and Western) and parts of Philippines
(Maluku and Papua). The occurrence of below-normal rainfall over northern Mainland
Southeast Asia and Indonesia may be associated with the weak/borderline El Nifio and positive
IOD phenomena.
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Much of the outlook was in good agreement with the CHIRPS gridded product in Figure 1
including parts of Indonesia, Myanmar, Lao PDR, and Thailand. In particular, central Lao PDR
and upper Thailand, received above-normal rainfall. Near-normal conditions were observed
over most of Borneo, northern Vietnam, and northern Myanmar which reflected the outlook.
However, the Philippines, southern Vietnam, and southern Thailand experienced near-to
above-normal rainfall using CHIRPS, contrary to the below normal prediction.

Figure 1: JJA 2019 Rainfall outlook (left) with observed rainfall from CHIRPS (right; Funk et al., 2014)

JJA 2019 TEMPERATURE OUTLOOK

Above normal temperatures are expected over much of central and eastern Southeast Asia,
including parts of Peninsular Malaysia, Singapore, central and western Indonesia. Normal to
above normal temperature are expected elsewhere, including Philippines, Moluccas and
Papua islands of Indonesia.

The Southeast Asia region experienced above-normal temperature as showed in the GHCN-
CAMS data and generally consistent the JJA 2019 Temperature outlook (Figure 2). The
gridded product observed above-normal temperatures over most of the ASEAN regions,
except for southern Vietnam, parts of southern Lao PDR, eastern Cambodia, Sabah, parts of
southern Indonesia and parts of Philippines that experienced below-normal conditions,
while Maluku Islands and parts of Celebes experienced near-normal conditions.
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Figure 2: JJA 2019 Temperature outlook (left) and observed temperature from GHCN-CAMS (right; Fan, Y.,
and H. van den Dool., 2008)

SIGNIFICANT EVENTS

Notable events that occurred during JJIA 2019 in Southeast Asia include long dry season in
Indonesia caused drought in Java, Bali and Nusa Teggara which affected thousands hectares
of rice field. Meanwhile, in August, heavy rainfall with flooding occurred in Myanmar and
new highest daily rainfall records were established. Also, the tropical storm “Podul” hit
Thailand during late August brought torrential rain and prolong flooding in the northern and
north-eastern region of Thailand. Besides, the northern state of Malaysia was affected by
strong wind due to Typhoon “Lekima” in August.
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