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Lessons Learned from
the 1997-98 El Nino

Once burned, twice shy? — by Michael Glantz
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Observations from public sector experiences in South-East Asia
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APPLYING SUBSEASONAL-TO-
SEASONAL PREDICTIONS

TO IMPROVE DISASTER RISK
REDUCTION IN SOUTH-EAST ASIA

10 key takeaways for disaster
management authorities

Ready for the Dry Years

Building resilience todroughtiin South-East Asia

The Disaster Riskscape
across South-East Asia
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1. Meeting differentiated information requirements

Climate&
ENSO forecast hydrological Impacts on sectors
impacts

Community

impacts

IRI Multi-Model Probability Forecast for Precipitation for
January-February-March 2019, Issued December 2018

Aonthly sea surface temp Nino 3.4 index values
30

20

|~
05

‘erage temperature (° C)

00 |2

10
15

Difference from avs

20
25

30
Jan.  Mar. May July Sept. Nov Jan Mar. May
2018 2019

AILEI Nifo years since 1950 « = 2018-19El Nifto

(1)) 2015 began with weak La Nifa conditions that  (2) Normal ocean temperature prevailed
~" lasted until March 2018 . until July 2018

. Warmer waters started spread August z oS A S—— . . - e - = L
(3) u\;eu:d:dma \-mwé,ﬁ::dmh‘.:,"‘ ((4) Warmer sea surface temperature continued during S0E  60'E  70E B0E  SD'E 100E 1WE 120E 130E M0E 1S0'E 160E 170'E
S uring Sepleaiber 2018 =/ October and November 2018 and is likely to continue Probability (%) of Most Likely Catt
‘ b during December 2018 to February 2019 rol ity (%) ot Most Likely Category
Below Mormal Normal Avove Homal
40 2 50 @0 70+ 40+ 40 2 50 @0 70+

Photo credit: zero/Shutterstock.com & Alohaflaminggo/ Shutterstock.com



2. Early action in vulnerability hotspots, notwithstanding forecast limitations

Population vulnerability based on Human Development Index and population density N
during the drought peak of October 2015 .. A

Population vulnerability
exposed to drought
(October 2015) ‘s
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Sources : ESCAP calculations based on based on six-month Standardized Precipitation Index (SPI6) October 2015, Sub-National Human Development
Index (SHDI) Version 1, 2018 and UN WPP-Adjusted Population Density 2015, v4.11.

Disclaimer: The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the
United Nations.

Note : 1. The SPI6 value is categorized into moderate, severe, extreme and exceptional drought using CHIRPS rainfall data within the past 5 years.
2. SHDI 2018 in South-East Asia is classified as high, medium and low.

Source: ESCAP and ASEAN (forthcoming, November 2020). Ready for the Dry Years Second Edition.
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Sources : ESCAP calculations based on based on six-month Standardized Precipitation Index (SP16) October 2015, Sub-National Human Development
Index (SHDI) Version 1, 2018 and UN WPP-Adjusted Population Density 2015, v4.11.

Disclaimer: The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the
United Nations.

Note : 1. The SPI6 value is categorized into moderate, severe, extreme and exceptional drought using CHIRPS rainfall data within the past 5 years.
2. SHDI 2018 in South-East Asia is classified as high, medium and low.




3.Established communication channels & decision support tools

Easy-to-use decision
support tools

El Nifho Impact Outlook
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El Nino 2015/2016

IMPACT OUTLOOK AND POLICY IMPLICA

Key Messages

The 2015-2016 E1 Nifio is likely to be one of the strongest E1 Ni

2018/2019 El Nifio

Asia-Pacific Impact Outlook for December
2018 to February

Monsoon Forums/Climate

Outlook Forums

>z

Climate Field Schools

Specialized Expert System for Agro Meteorology Early-
Warning (SESAME)

Sign in to start your session

Issued jointly by the United Nations Economic and Pakistan
o Unlike the 1997-199 EI Nifo that followed a neutral year inf 326131 Commission for Asia and the Pacific (ESCAP) 2
3 and Reglonal Integrated Multi-Hazard Early Warning Username
Nifo is following several months of a mild El Nifo in 201 System for Africa and Asia (RIMES) 3‘60‘
strongest phase so far and is intensifying, ® e ghutan
6 December 2018
« The observed impacts from July to October 2015 confirm e
patterns, resulting in drought conditions with intermittent “ve {5 it Password &
over the Asia and Pacific region e
+ As indicated in previous El Nino Advisory Notes prepared [§ 0 A
impact of the 2015-2016 El Nifo could be even more severe in| $iLonka Admin s
uplands of Cambodin, central and southern Encia; evstern I The €1 Nifa Southern Osciation (ENSO] Is lke  tomperature as compared with what iz normally Moigves
expocted.

Philippines, central and northeast Thailand, Papua New Guil

tango, It takes two — the ocean and the
atmosphere — to complete. This year, despite

countries. widespread  sboveswersge  ses  suroce 1t Is againat this backdeop that the following
temperatures (SSTs) across the equatorial Pacic  advisory assesses the potentis repercussions o the Signin
GO (N - T Remember Me g
regl g 7 pecy herefore, only “ENSO-neutral” condtions have s possible societal impacts, Timor Leste -
drought. prevalled in the region so far.
This advisory i intendied to inform the efforts of

¥ ” . i Althaugh the stage s setfor the tango, ENSO may  Gowernments, development and humanitarian

The Paciic island countries are most likely to face severe risk] o .

EI Nino. The most vulnerable sectors are agriculture, freshwa Sorme perts of the region, potential impacts. s coverage 15 roganal

fisheries, public health systems and infrastructure. therefore, readers working in locations that sre T 7

2015/2016

This situstion requires policymakers and disaster
managers 1o closely monitor s evolution. And,
considering that €1 N¥fo s not the oaly factor
‘Causing climato-related disastars in the rogion, it is
advisable to pay chose attention to short and
medium-range weather forecasts, a5 well as the
alveady prevsfing condtions that could make
soceties susceptible to the consequences resulting
from the slghtest deviations in rainfall and

potentialy 3t risk are encouraged to further refine
the analysis using local exposure and vulnersdility

dovelopad by ESCAP, United Natians Development
Programme (UNDP) and RIMES (2016] will b useful
i guiding these efforts

®  Notional Monsoon Forum/Climate Outiook Forum

Subnational Forums

Being estabished

Eost Asia winter Climate Outiook Forum (EASCOF)
ASEAN Climate Outiook Forum (ASEANCOF)
North Eurasion Climate Outiook Forum (NEACOF)
South Asion Climate Outiook Forum [SASCOF)

o 7% 1%

Pacific Iskands online Cimate Outiook Forum (PICOF) 1 flometers

2018/2019
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Challenges
Lessons learned
Improving future
planning +
response

Enhancmg Resnllence to Extreme Climate.
A /Y Events?
I\essons from the 2015-:2016 EI'Nifio Event in .,
7\ Asia and the Pac#lc \
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Dimensions of climate forecasting: Perils, time horizon and
confidence level

Current forecast skill User needs Climate projection

Forecast uncertainty

Extra-terrestrial | Space weather
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Long range hazard forecasting and dealing with uncertainty

Nowcasting- Drought Index Seasonal Outlook (1-3 months) Drought Forecasting
Newz"&:?é%‘é%’.‘éé’.’gf" 0] " Outlook for June - August 2020 @) Nwa (O severe Drought
A Tompacakios . Takin ) () Drought
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Planning Aplications

Nowcasting Forecasting
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Hydro-meteorological Variables
« Rainfall

» Streamflow

« Temperature

« Evaporation

« Soil-moisture

« Groundwater level

» Reservoir/lake level

« Satellite estimated products

Drought indices

« Standardized Precipitation Index (SPI)

« Potential Evapotranspiration Deficit (PED)
« Palmer Drought Severity Index (PDSI)

» Soil Moisture Deficit (SMD)

» Crop Moisture Index (CMI)

« Surface Water Supply Index (SWSI)

« Soil Moisture Deficit Anomaly (SMDA)

Climate indices

* E|l Nino-Southern Oscillation (ENSO)

« Sea Surface Temperature (SST)

« Southern Oscillation Index (SOI)

» Pacific Decadal Oscillation (PDO) North
« Atlantic Oscillation (NAO)
 Inter-decadal Pacific Oscillation (IPO)
« Madden-Julian Oscillation (MJO Indian
« Ocean Dipole (I0OD)

Drought early warning system

Methodology

« Regression models

« Time series models

« Ensembles probability
models

» Neural network models

« Hybrid models

Output

« Lead time

« [nitiation and termination
« Nature of severity

« Probability of occurance

Drought warning
Spatio-temporal
« Severity (S)
» Duration (D)

= Intensity (1)
» Frequency (F)
» Area (A)




Climate information and application system

Historical

observation and
Predictions

Present

Providing
seasonal climate
outlook

Historical damage and loss data
Exposure
. Vulnerability .

Interpreting
regional climate
outlook into local
climate outlook
(Hazard)

Translating
local climate
outlook into
climate risk

Drought Risk Index (DRI) for Africa and WKP Projects
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engagement -
communicate risk
to support
decision-making

or Delivery Preprocessor

Alert Edity
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Develop
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Seasonal climate Applications of long range seasonal forecasts
forecast 1-3 months

Drought forecasting
model

Storm & other hazard
forecasting model

Reservoir operation
model

Consequences

Water demand forecast forecasting

model Decision

Policy
Support
Platform makers )

Historical

trend Dairy/livestock market

forecasting model

Trigger actions to
reduce consequences

Investigating
risk based
measures Feedback
(reliability,

exposure &

vulnerability

Ecological restoration
forecasting model

Wind farm & energy
trade forecasting model

Dengue fever
forecasting model



Coherence from Global Risk Assessment Frameworks (GRAF

Multi-Hazard Impact Based Early Warning System

Community connection

and response Institutional arrangement

+ Two-way communication network | Hegulatory Famewonk

= Pre-impact assessment « Mandate

» Local risk knowledge adopted

+ Public awareness

= Risk perception, knowledge
and interpretation

= Appropriate response in place

= Safe evacuation resourcing

+ Roles and responsibilities
« Interagency collaboration
« Concept of operation

Earth data observation

» Local hydro-met stations
» Local seismic networks

« Local tide gauge networks
* DART buoys

< AWS

« Doppler radars

« Upper air observation

« Satellite observation

Risk Communication

» Government notified
» Public notified

» Local community notified
« Tourists notified
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Dissemination and
notification methods
« Siren towers

= Text message

- Internet

* Mash Box

» Social Media

» Specialized networks
* Media

=TV

+ Radio

« Others

Data and information
collection

- National information centre
« Satellite comms

« Broadband and telephone

- Global data

+ Regional data

Hazard detection
» Hardware

Warnings and
other infrastructure

products « Operating system
« Watches « Data analysis software
« Advisories « Data Integration software

« Statements

lmpal:t b_ased " Hazard assessment
forecasting/warning

» Observation

- Hazard assessment « Criteria
« Vulnerability information « Prediction models
« Impact & risk assessments » Uncertainty assessment
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