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sed Forecasting and Warning (IbFW);

The Future of Forecast and Warning
"what the weather will be" into
"what the weather will do”

Moving from 1o
What the weather will do:
(Impact Warnings)
- Roads flooded
« Communities cut off

What the weather will be:
(Meteorological Thresholds)
« 50mm in 24 hours
« 35 knot winds
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Source: UK Met (2020)
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IbFW is a structured approach for combining hazard, exposure, an
vulnerability data to identify risk and support decision-making, with
the ultimate objective of encouraging early action that reduces damages

and loss of life from natural hazards.

IbFW provides the information needed to minimize the socio-
economic costs of weather and climate hazards. Organizations and
individuals can make critical decisions to ensure that resources and
supplies are in place to take early action and to respond as soon as it is
safe to do so.




nts of an IbFW:

R— Quantifying and reducing impact

B Ve unceriainty
_ Some progress, sitll a iimiting factor

I  Considerable progress Source: WMO (2015)




ding Risk and Linking Impact:

Interplay between Hazard, Exposure, Coping

Vulnerability and Coping Capacity Capacity
IPCC ARG Climate Vulnerability
Scenarios

4

Climatic,
Geological,
Meteorological,
and
Hydrological
Events

Physical,
Economic,
Environmental,
Social Factors,
etc.

People, Assets
Communities,
Production,
Ecosystem,
etc.



of IbFW:

Who are the users and
what are their needs?

1

What are the What are the
risks? impacts to reduce?

How to develop IBF?

Whom to What to
collaborate with? consider?

What to communicate?

LY
rd

How to disseminate?
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Understand
LEPY Warnings Needs for

Early

Codesign IBF

Coproduce IBF

Deliver IBF

Determine

Level Likelihood of
of Impact ‘ Impact

Build

Actions Collaborations
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Assess Risk 1
(Hazard » 1
Vulnerability = 1
Exposure) 1
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Identify/Prioritize
Impact of interest

Forecast Hazard
/ Risk Matrix \
Intervention

Map Define
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Partnerships and Q&R

Source: UK Met (2020)




for IbFW Assessment:

Stakeholder
mapping and
Assessment of
IBFW
understanding
level

IBFW
Generation

Level of Risk and
Understanding Impact
Assessment

Co-design IbFW

|
|
|
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about IBFW I
|
|
|
I Co-produce IbFW
1

Forecast/Impact
Verification

IBFW
Dissemination

Deliver IbFW




Warning Risk Level (green, yellow, amber, red)
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Assign a colour to the waming which is a

_ combination of potention impact and likelihood

(Source: Met Office, United Kingdom)




Understand the IbFW with a Typhoon Scenario




In the recent past most of NMHSs have \K’*___
significantly improved the storm forecasting * .

Northern Hemisphere 5-year running mean
Tropical Cyclone Forecast Positional Errors
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Warning Risk Level (green, yellow, amber, red)
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No Severe Event Hazard Expected

Impact:

* Impacts are not yet visible as the
Typhoon is faraway from Viet Nam

Actions:

* Keep an eye on the weather forecasts
* Watch TV,

* Listen radio,

* Look at Social Media
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Be Aware /

Impact:

* Trees blown over (Isolated)

* Damages to billboards (Isolated)

* Small scale damage to vegetation
(Isolated)

* Roofs of non-engineered houses
damaged (tin roof, thatch roof)

* Falling lamp posts

Actions:

* Remain alert

* Ensure you access the latest weather
forecast for up-to-date information

* Prepare to act to protect life and
livelihood in the designated locations,

* Prepare to act to protect livestock in
the designated locations

* Prepare to act to protect property in
the designated locations

* Identify the safe shelters with basic
amenities for male and female and
access to disabled

|
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Day -3
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Impact:

* Trees blown over (Isolated)

* Damages to billboards (Isolated)

*  Small scale damage to vegetation (Isolated)

* Roofs of non-engineered houses damaged (tin roof,
thatch roof)

* Falling lamp posts

* More trees blown over in larger areas that block roads

* More damage to agriculture

* Small boats affected that are used for transport and
fishing

* Engine boats can still operate

* Some electricity poles damaged, causing minor
outages

* More vulnerable houses collapse

* Significant damage to roofs of many houses

*  Population displacement

Actions:

* Remain alert

* Ensure you access the latest weather forecast for up-
to-date information

*  Prepare to act to protect life and livelihood in the
designated locations,

* Prepare to act to protect livestock in the designated
locations

* Prepare to act to protect property in the designated
locations

* |dentify the safe shelters with basic amenities for
male and female and access to disabled

e Secure property and livelihood assets.

* Be prepared to evacuate

* Be aware of the potential risk of flying objects in your
area

* Follow civil protection orders
* Maintain radio/media watch for latest updates
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(Previous impacts +)

* Widespread damage to structures — houses and
commercial buildings collapsing

e Widespread damage to infrastructure systems and
services (shelter, transportation, schools, hospitals,
energy supply, communication)

*  Widespread damage to communication and electricity
supply infrastructure

*  Widespread delays to public transportation (Air, Road,
Rail, Ship, Ferry)

* Loss of life of both people and animals

* Bigtrees fall down

* No more boats can operate, even big ships grounded

* Schools, hospitals and many public services, damaged
and some cannot be used

* Loss of measurement equipment

*  Widespread Loss of fishing boats and gear

* Financial losses to farmers and fishermen

* Crops, loss yield & cultivation

*  Soil erosion

e Search and rescue impacted on a large scale

Actions:

(Previous actions +)

* Evacuate if ordered to do so by disaster management
authority

* Be prepared for extraordinary measures to protect life
and property

* Be prepared with pre-arranged finance, food,
medicine, shelter etc.

|




Impacts in Urban Scale: Detailed risk
sments are important for right actions

Flood Hazard to Road and Critical Faci

ies in Nam Dinh City, Viet Nam
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Comtmune Nama | Fopmulation | Disables| Criidren | Over &0 Road sk
<=Syears | years Category
B Teie.s Ward &, 761 42 367 1,066 Low
s Bac Ward 2717 70 1198 2598 Low
Cua N~ Ward 5722 30 581|854 Low
Deng Nina Ward 7,670 a5 32| 1839 Low
Ha Long Ward 16,653 36| 1454] 2673 Low
Loc An Com=ane 8,503 32 34| 1330 Moderste
Loc Hs Warg 12,845 67|  1306| 1890 Moderstc
Loc Hoa Ward 11,845 76| 1203] 1950 Hen
Lot Yuong Ward 2,450 _Muderste
My ¥a War 2,091 Hy
Nam Phong Commuse 1310 Hen
Nam Van Commune 1167 Moderate
Nang Tnh Wiard 2135 Low
Ngo (e Ward 1,02 Low
Nguyen 3.1 Ward 1,2/2 Low
Phaa 0 nh Phung Wa-d 1,49/ Low
Quang Trang Ward 1,710 Low
Thong Naat Ward 1,319 Low
Iran Hung I3an Ward 1LM7 Low
Iran Quang K~ ward 14875 Low
Iran 18 Xuoag Ward 1508 Low
Irsnng 1hiwa-d Low
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1,432 Low
1,194 Low
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Data sources:

1. Climate change projeciions from MASA Earth Exchange Global
Daily Cownscaled Projecions (NEXGDDP-CMIPS)

2. Administrative boundaries: From the City Govenment through the
Center ofr Environmental Fluid Dynamics {CEFD). Natural Earth

Flood data source: Centre National de Recherches Météorologiques
(CNRM).
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Key Pillars

Pillar 3

&

Financing
Mechanism

Defining
Triggers:

Selection of

Actions

Planning,
Operations and
Delivery

Pre-arranged
Finance,

Food,
Medicine,
Shelter etc.

Source: ASEAN Framework on Anticipatory Action in Disaster Management




g - Southeast Asia:

Cambodia, Myanmar, Viet Nam

EWS Capacity and Need Assessment in Myanmar
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Cambodia and Lao PDR
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A Comprehensive Report

Readiness Assessment for
Impact-based Forecasting and
Warning (IbFW) in Cambodia

March 2022

Supported by USAID's Bureau for Humanitarian Assistance (BHA)
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Readiness Assessment for
Impact-based Forecasting and
Warning (IbFW) in Lao PDR

January 2022

Supported by USAID’s Bureau for Humanitarian Assistance (BHA)
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Guidance to Develop Strategy and
Action Plan on Multi-Hazard
Impact-based Forecasting and
Warning (IbFW) in Cambodia
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Guidance to Develop Strategy and
Action Plan on Multi-Hazard
Impact-based Forecasting and
Warning (IbFW) in Lao PDR
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Partnerships and Collaboration with \< _
Stakeholders

Understanding IBFW
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Understanding IBFW Generation

_ Stakeholders Mapping and Their
) IBFW Understanding Level

Warnings

:‘," Understanding Risk and Impact
Assessment



dnal and Regional Guidelines:

WMO Guidelines on Multi-hazard
Impact-based Forecast and Warning
Services

Part |I: Putting Multi-hazard IBFWS into Practice

Manual for Operationalizing _-
Impact-based Forecasting
and Warning Services

(IBFWS)

,;j

Q)

WMO Guidelines on
Multi-hazard Impact-based
Forecast and Warning Services

THE FUTURE OF FORECASTS:
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Source: WMO (2015) Source: WMO (2021) Source: MET Office, UK (2020) Source: UNESCAP (2021)
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MHEWS Pillars

OBSERVATIONS,
MONITORING,

ANALYSIS,
FORECASTING

®  DISASTERRISK
KNOWLEDGE

PEOPLE-CENTERED

b | ‘

I 1"

¥

< |

ket \ MULTI-HAZARD
\ \ EARLY WARNING

SYSTEMS
(MHEWS)

" PREPAREDNESS
& RESPONSE
CAPABILITIES

Source: WMO, 2022



Source: WMO, 2017

MHEWS Pillars (Cont.)

Disaster risk knowledge

Systematically collect data
and undertake risk assessments

Are the hazards and the vulnerabilities
well known by the communities?

What are the patterns and trends in
these factors?

Are risk maps and data widely available?

Preparedness and response
capabilities

Build national and community
response capabilities

Are response plans up to date and tested?
Are local capacities and knowledge made

use of?

Are people preapred and ready to react to
warnings?

Detection, observations, monitoring,
analysis and forecasting of hazards

Develop hazard monitoring and
early warning services

Are the right parameters being monitored?
Is there a sound scientific basis for

making forecasts?

Can accurate and timely warnings

be generated?

Warning dissemination and
communication

Communicate risk information and
early warnings

Do warnings reach all of those at risk?
Are the risks and warnings understood?
Is the warning information clear and
usable?
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mination and Communication
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Interactive web platform
helps to track tropical
storms in the Indian Ocean
and the East Sea. The
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« Gender Equality Monitoring (GEM) Platform x/-
 Framework for Integrating Rights and Equality in Disaster

Risk Reduction and Climate Resilience;:
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GENDER EQUALITY
MONITORING PLATFORM

FRAMEWORK FOR INTEGRATING
RIGHTS AND EQUALITY IN
DISASTER RISK REDUCTION AND
CLIMATE RESILIENCE
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ing: Capacity Building

CBDRM and

Participants at the HEDRMF

TNA Workshop Orientation
Workshop
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Participants at the TNA Workshop
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