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This session

* You will have a go at predicting where disasters may occur in Southeast
Asia due to extreme rainfall at subseasonal timescale

— At Week 3 & Week 1 lead time

Outline:
e QOverview of Southeast Asia & two monsoon seasons
e Two case studies




Welcome to Southeast Asia

« Majority of the region experience
equatorial/tropical climate (except for
north): average temperature of 18°C or
higher year-round.




Welcome to Southeast Asia

« Majority of the region experience
equatorial/tropical climate (except for
north): average temperature of 18°C or

higher year-round.
* Annual rainfall between 800 - 3000mm+

Annual Climatology, CHIRPS
_ Reference Period: 1991 - 2020
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Welcome to Southeast Asia

JJA - DJF Climatology, CHIRPS
Reference Period: 1981 - 2010
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Majority of the region experience
equatorial/tropical climate (except for
north): average temperature of 18°C or
higher year-round.

Annual rainfall between 800 - 3000mm+

Two monsoon seasons: NE/SW
Monsoon



Welcome to Southeast Asia

* Occurance Count per year
per Hazard Category
TOTAL: 2,305 @

Number of Disasters — The
AHA Centre Annual Report
2020

https://ahacentre.org/publication/annua

|-report-2020/

« Majority of the region experience
equatorial/tropical climate (except for
north): average temperature of 18°C or
higher year-round.

 Annual rainfall between 800 - 3000mm-+
« Two monsoon seasons: NE/SW

BT Monsoon

Drought
Earthquake
Flood
Landslide
Storm
Tsunami
Volcano
Wind
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https://ahacentre.org/publication/annual-report-2020/

Northeast Monsoon

« Gradually sets in from October
* Usually transitions from March

Northern (dry) Southern (wet)

Drought Heavy rainfall
Fires/transboundary Monsoon surges (cold
haze surges)

Tropical cyclone Tropical cyclone
activity* activity

* BoB typically only until Dec




Southwest Monsoon

« Gradually sets in from May
« Usually transitions from October

Northern (wet) Southern (dry)

Heavy rainfall Drought

Tropical cyclone Fires/tfransboundary
activity haze
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Hindcast skill

Week 1 Week 2 Week 3
Days 5 — 11 Days 12 — 18 Days 19 — 25

Week 1 Rainfall Above 90% threshold (Total 9 start dates centered: 9 Jul 2020) Week 2 Rainfall Above 90% threshold (Total 9 start dates centered: 9 Jul 2020) Week 3 Rainfall Above 90% threshold (Total 9 start dates centered: 9 Jul 2020)

ROC scores (against ERA5), ECMWF S2S ROC scores (against ERA5), ECMWF S2S ROC scores (against ERA5), ECMWF S2S
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Outlook — where would you indicate an increased
chance of heavy rainfall leading to a disaster?

Week 3 Rainfall Above 90% threshold, ECMWF S2S (27Jul2020 - 2Aug2020) Week 3 Rainfall Above 90% threshold (Total 9 start dates centered: 9 Jul 2020)
- Initial condition 9 Jul 2020 ROC scores (against ERA5), ECMWF S2S
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Outlook

Week 3 Rainfall Above 90% threshold, ECMWF S2S (27jul2020 - 2Aug2020)

i Initial condition 9 Jul 2020
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Outlook provided 13 July:
» For Week 3 (27/07-02/08), there is a small
Increase in chance of very heavy rainfall in
eastern Indonesia (northern Sulawesi to
northern Papua)




Outlook — where would you indicate an increased
chance of heavy rainfall leading to a disaster?

Week 1 Rainfall Above 90% threshold (Total 9 start dates centered: 9 Jul 2020) Week 1 Rainfall Above 90% threshold, ECMWF S2S (27)ul2020 - 2Aug2020)
ROC scores (against ERA5), ECMWF S2S Initial condition 23 Jul 2020
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Outlook

Week 3 Rainfall Above 90% threshold, ECMWF S2S (27Jul2020 - 2Aug2020)
Initial condition 9 Jul 2020
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Outlook provided 13 July:
» For Week 3 (27/07-02/08), there is a small
Increase in chance of very heavy rainfall in
eastern Indonesia (northern Sulawesi to
northern Papua)
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Outlodk provided 27 JUIy:

» ForWeek 1 (27/07-02/08), there is a
moderate increase in chance of very
heavy rainfall in eastern Indonesia
(northern Sulawesi to west Papua); small
iIncrease for southern Thailand




CHIRPS 2020727 - 202082

27 July — 2 August 2020

Flooding, landslides, mudslides; affecting
more than 100,000 people; associated with
TS Sinlaku
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Fast-forward: August to November 2020
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Case study NE Monsoon
Target week: 14 - 20 December 2020
December:

 La Nina event
e Cooler SSTs around Southeast Asia

Phase 1 (Western Hemisphere) Phase 8

RMM Index

Phase 7 (Western Pacific) Phase 6

Wetter eastern
half Southeast
Asia
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Hindcast skill

Week 1
Days 5 — 11

Week 1 Rainfall Above 90% threshold (Total 8 start dates centered: 26 Nov 2020)
ROC scores (against ERA5), ECMWF S2S
ermd 2000 - 2019
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Week 2
Days 12 — 18

Week 2 Rainfall Above 90% threshold (Total 8 start dates centered: 26 Nov 2020)
ROC scores (against ERA5), ECMWF S2S
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Week 3
Days 19 — 25

Week 3 Rainfall Above 90% threshold (Total 8 start dates centered: 26 Nov 2020)
ROC scores (against ERA5), ECMWF S2S
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Outlook — where would you indicate an increased
chance of heavy rainfall leading to a disaster?

Week 3 Rainfall Above 90% threshold, ECMWF S2S (14Dec2020 - 20Dec2020) Week 3 Rainfall Above 90% threshold (Total 8 start dates centered: 26 Nov 2020)
Initial condition 26 Nov 2020 ROC scores (against ERA5), ECMWF S2S
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Outlook

Week 3 Rainfall Above 90% threshold, ECMWF S2S (14Dec2020 - 20Dec2020)
Initial condition 26 Nov 2020
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Outlook provided 30 November:

» For Week 3 (14/12-20/12), there is a small
Increase in chance of very heavy rainfall
over the Philippines, and southern Indonesia.




Outlook — where would you indicate an increased
chance of heavy rainfall leading to a disaster?

Week 1 Rainfall Above 90% threshold (Total 8 start dates centered: 26 Nov 2020) Week 1 Rainfall Above 90% threshold, ECMWF S2S (14Dec2020 - 20Dec2020)
ROC scores (against ERA5), ECMWF S2S ) Initial condition 10 Dec 2020
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Week 3 Rainfall Above 90% threshold, ECMWF S2S (14Dec2020 - 20Dec2020)
Initial condition 26 Nov 2020
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Outlook provided 30 November:

>

For Week 3 (14/12-20/12), there is a small
Increase in chance of very heavy rainfall
over the Philippines, and southern Indonesia.
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Outlook provided 14 December:

>

For Week 1 (14/12-20/12), The
Philippines, central and southern Viet
Nam, southern Thailand, southern
Myanmar and southeastern parts of the
Maritime Continent




14 — 20 December 2020

Strong NE monsoon surge,
>40,000 people affected

>

Tropical
Depression
Vicky (>
175,000
affected)
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Summary

* A lot of information to take in - both as a forecaster, and as a user.
» Model skill depends on lead time, location, time of year, sources of predictability:
— Southeast Asia has some of the highest skill, but still can miss events.

— In places where lower skill, can use a lower threshold where there is more
skill (but trade-off: increase hits can increase false alarms)

— Can also try Model Output Statistics/other calibration
Important to develop product with users to have something that is useful:

— ldentifying actions that can be taken at the S2S timescale
— Developing products to support this (considering misses/false alarms/hits).



