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Short recap

Relationship between Exposure and Vulnerability




Exposure

Definition of exposure;

People, property, systems, or other elements present in hazard zones that are
thereby subject to potential losses. (UNISDR Definition)

or another way of describing it;

Exposure is the total value of elements at-risk. It is expressed as the number of
human lives, and value of the properties, that can potentially be affected by
hazards. Exposure is a function of the geographic location of the

elements. (WMO Definition)
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Vulnerability

Definition of vulnerability;

The characteristics and circumstances of a community, system or asset, that
make it susceptible to the damaging effects of a hazard. (UNISDR
Definition)

or another way of considering Iit;

Physical, social, economic, and environmental factors which increase the
susceptibility to be impacted by hazards. Vulnerability engages resistance
and resilience. (WMO definition)
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More on Exposure and Vulnerability
Example: Rock climbing

due to the location and activity.




Aim

 To simulate the IBFWS process by going through each step of the
procedure
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Recap

The impact-based approach consists of nine steps:

Review meteorological and hydrological guidance
Create forecast for desired period

Determine if and when hydrometeorological hazards will threaten
an area

Review vulnerability information for location or area

Use impact tables to determine severity of potential impacts for
each hazard

Determine likelihood impacts could occur
Use risk matrix to determine level of threat posed by each hazard

Create Alert Warning using wording from risk matrices and
Impact tables

Monitor weather event and update Alert Warning appropriately
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Impact-based Forecast and Warning Services

Review meteorological

guidance

Determine if and when a No
hydrometeorological hazard

will threaten area

Review vulnerability
information for location or
area

!

Use impact tables to
determine severity of
potential impacts for each
hazard

l

Determine likelihood impacts
could occur

l

Use risk matrix to determine
the level of threat posed by
each hazard

!

Create Warning using
wording from risk matrices

Monitor approaching
weather event

Maonitor weather event and
= update Warning

and impact tables

appropriately
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Communicate the warnings

Generate and evaluate feedback from users
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Feedback on the existing warning

October 23, 2023

Meteorological
conditions

Areas affected/
Expected
impacts

Recommended

Actions
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WARNING (5)
Tropical Cyclone (Tej)

Classification: Tropical cyclone (Category 2)
Issuing time: 10:00 AM LST

Date: 23" of October 2023

Issue number: 10

The classification of the tropical system has reduced to a Tropical cyclone category 2. During the
last few hours some willayats of Dhofar governorate witnessed heavy rainfall and fresh winds. Weather
charts analysis indicate that the tropical cyclone will continue degrading to a Tropical cyclone category
1 during the next 6 hours and make landfall through Al Mahra governorate in Yemen tonight to tomorrow
morning. It is now located 250 km from Salalah coasts. Wind speed around the center is estimated to
be between 85 to 95 Knots.

The impact is expected to continue on Dhofar and Southern parts of Al Wusta
governorates as heavy rainfall (50 — 300) mm with expected flow of wadis and fresh to very severe
blowing winds (40-70) knots. The sea is expected to be very rough ranging between (5 - 10) m.
In addition, storm surge might cause sea water inundation over low level coastal areas.

The Civil Aviation Authority advices all to take maximum precautions and not to
risk crossing wadis and to avoid low-lying areas. It also to avoid the sea during
this period.

National Multi Hazard Early Warning Centre
Civil Aviation Authority

**Note: The warning will be updated every 6 hours.
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Updates issued

4
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Latest Updates about the Tropical System in
Arabian Sea

The latest satellite images and analyses from the National Center for Early Warning of Mul-
tiple Hazards indicate the development of the low pressure area in the Arabian Sea. It has
evolved to a tropical depression, now located at approximately (9.3 N, 62.0 E) with (20 to 27
knots) wind speed around the center. It is about 1100 kilometers away from the coasts of
Oman, and the nearest rainy cloud mass is located about 900 kilometers away in the region
of Sadah, Oman. The forecasts suggest that this tropical depression will continue to move
west-northwestward towards the coasts of Dhofar Governorate in Oman and the Republic
of Yemen. It is expected to intensify into a deep tropical depression within the next 24
hours and could potentially develop into a tropical storm within the next 48 hours
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Latest Updates about the Tropical System in Arabian Sea

Tropical cyclone category 3 (Tej) located south west of Arabian Sea, now located at approximately 12.6 degrees
North latitude and 54.6 degrees East longitude. It is about 450 kilometers away from the coasts of Oman. The
wind speed around the center ranges from 96 - 112 knots, and the nearest rainy cloud mass is located about 200
kilometers away in the willayat of Sadah. The tropical storm will continue to move west-northwestward towards
the coasts of Dhofar Governorate and Yemen's Al-Mahra Governorate. It is expected to further intensify into a
Category 4 tropical cyclone within the next 24 hours. The direct impact is expected to begin on Dhofar and Al-
Wausta today night October 22nd. The most impact is expected to be on Monday 23rd of October and Tuesday
24th of October.
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Sunday Monday Tuesday

21 Oct
Saturday

High and medium clouds along
the Arabian Sea coast
Rough 2.5 to 4.5 m along the
coastal areas of South AL Shar-
qiya, AL Wusta and Dhofar
governorates

22 Oct
Sunday
-Heavy rainfalls expected may
range between 50 - 200 mm
cause flash floods (Wadis)
-Strong winds with speed of 25 to
35 kt (50-70 km/h)

Very rough sea along the coast-
al areas of Arabian Sea (4-7)m
with chance of storm surge and
sea water inundation over low
level coastal areas

23 Oct
Monday
-Heavy rainfalls expected may
range between 200 - 600 mm
cause flash floods (Wadis).
-Strong winds with speed of 34 to
36 kt (68-125 km/h)

-Very rough sea along the coastal
areas of Arabian Sea (4-7) m with
chance of storm surge and sea
water inundation over low level
coastal areas
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-Heavy rainfalls (50 - 150 mm)
cause flash floods (Wadis)

-Strong winds with speed of
(20-40kt)

~Very rough sea along the
coastal areas of Arabian Sea
(4-7)m with chance of storm
surge

sea water inundation over low
level coastal areas
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-Heavy rainfalls (200 - 500 mm)
cause flash floods (Wadis)

-Strong winds with speed of (20
40 kt)

-Very rough sea along the
coastal areas of Arabian Sea
(6-12)m with chance of storm
surge and sea water inundation
over low level coastal areas

-Heavy rainfalls (200 - 500mm)
cause flash floods (Wadis)

-Strong winds with speed of (20
- 40 kt)

-Very rough sea along the
coastal areas of Arabian Sea
(6-12)m with chance of storm
surgeand sea water inunda-
tion over low level coastal
areas

Expected track of the tropical system in Arabian Sea
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—  Red line: the expected
track over the next
five days

Shaded area: the area
where the track is likely to

change within the next five

days
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How can the warnings be improved?

« What did you like about this
warning? What are the good points
about it?

« What would you like to improve on
It? Wording, format, length?

« What platform is most suitable to
communicate message?
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8 DOST-PAGASA

ALK




o) @

Warning messages and visualization
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Impact

Chief Forscastars Assssamant

Rain over northern England early on
=dns: may locally kead to 20 mm

30 mem of rain faling In ohe or two hour

Thunserstoms ceveloping from Ete

weanecazy atemoon brng 2 greater

nneat of sevare weatner win 355

tomenilal downpours giving as o e

30 mm or even possibly 40 mm in an

hour in places.

Note that areas of severs weather are
0t expecten o ooUr 3t the same bme
rOES e WDI2 WaMIng ared. INstaan
the threat of heavy rain and thunder is

Thne Met CMce have ISSUED 3 Yellow Warming of Rain
Waiid from B3°00 on Wedl, Z1af Jun 2017 Lnti 06:00 on Thu, 22nd Jun 2017

Bouts of rain, heawy and tundery at Bmes, will move In from the west to aflect pars of
southem Scotland and northem England from the sary hours of Wednesday.

More extensive MuMBErSionms may hen BrEK out over 3 lamer par of engiana ana Wak
ram fate Wednesday ams ars It Weanssday rght. leaoing o tomentia
GoWnpours, Mequent IGNEING and a chance of hall.

This could resul In some disruption. mors lksly from late Wadnesday aftemoon, which m

Include sudden locaksad fooding of fransport roules, homes. and tusinesses. Fraquent

ighining In 3ssociation with the Reaviset rain may aiso lemporasily disrupt power suppies
OWEVET, Many places Wil KSly see ITtle oF no M)

Indeed many parts of the waming area will see dry and sunny weather through mush of t
aaytime on Wemnesaay.

For mors dstalls pisass go to:
o Tatomes g ung

For enquires regarding this waming please contact the Met Office Weather Desk
B
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National Severe Weather Warning Service
h
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Chief Forecasters Assessment
A developing storm is expscted to reach
the UK later on Sunday. This is expected
1o run northeastwards, probably across
England and Wales during Monday, with
very strong winds on its southem and
westem fianks. There is the potential for
qusts of 60-80 mph quite widely and
locally over 80 mph, especially on
exposed coasts, both in the
southwesterly winds ahead of the low
centre and west to northwestery winds
behind it

2010 40 mm of rain may fall within & to 9
hours, lesding to localised floo

capocially whare drainsge i impeded by
wind-blown debris.

This warning will be updated Sunday
moming

The Met Office have issued an Amber Alert of Wind
Walid from 00:05 on Mon, 28th Oct 2013 until 21:00 on Mon, 28th Oct 2013

A very intense low pressure system is forecast to run northeastwards across the country
early on Monday, bringing the potential for an exceptionally windy spell for southern parts of
the UK. At the eame time, persistent, heavy rain could cause some surface water flooding,
while the winds will lead to some very large waves around our coasts.

There remains some uncertainty in the timing, intensity and track of the low. However, the
public should be prepared for the risk of falling trees as well as damage to buildings and
ather structures, bringing disruption to transport and power supplies.

For more details please go to:
Ritp:iiwww metoffice g

Issued by the Met Office at 10:38 on Thu, 24th Oct 2013

Updated by the Met Office at 11:53 on Sat, 26th Oct 2013

Barbados 5 day Excess Rainfall Forecast

Tonight 01 Sep Th 02 Sep Thy 02 Sep F03Sep
Day Nght Day
2 . s
- &

:o Be Aware

Weathor Fore
What o expect?
Wit choukd yeu do?

Prepare yourself well in advance in case this alert elevates to arange or red with the following tips

Travel with full protective rain gear such as full body raincoat, and suitablo weather boc
Start your travels well in advance to allow for sigrificant delays.
Stay off roads If you can.
Monitor cadio ar television stations for updates from BMS, DEM and of

Download

AP for your mobile phones to get updates from the BMS.

Have emergency numbars on standby.
Be ready to evacuate your property or work ONLY if nec
Constantly monitor the sit

on a5 It evolves.

P enp—

F1103 Sep Sat 04 Sep
Nignt Night

——= PRAKIRAAN BERBASIS DAMPAK HUJAN LEBAT
- WILAYAH DKI JAKARTA

= Val

5 Februari 2022 Pkl. 07.00 WIB s/d & Februari 2022 Pkl. 07.00 WIB

WASPADA

Kota Jakarta Selatan
Kota Jakarta Barat

Updata 3 Februari 2022

Kota Jakarta Timur
- Kota Jakarta Utara
- Kota Jakarta Pusat

Kategori

AWAS
SIAGA

WASPADA

Utabiri wa Hali ya Hewa wa Siku Tano na Athari Zinazoweza Kutokea
Umetolewa Leo Tarehe 08-02-2019 Saa 10:00 Jioni na Mamlaka ya Hali ya Hewa Tanzania

MATRIKS RISIKO DAMPAK
*+ Jembatan yang rendah tdak dapat diintas:
g =
+ Volume aliran sungal meningkat ban.
o B
by - YANG HARUS DILAKUKAN

« Berhat-hati fia berakvitas o s rumah,

Tingkat

Sana 3 sosial.
g mmmmxammm
Rgn  sedwg  Bet k nah jka

hitpsJisignature bmkg god @infobmkg Cail Center 196 usat Meteoroiogl Publik

DE‘PARYMENT OF SCIENCE AND TECHNOLOGY
Philippine Atmospheric, Geophysical and Astronomical Services
Administration (PAGASA)

IMPACT-BASED WEATHER WARNING NO. 5

For.Entanced Souteest Monsoan
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Alama a Athart

Wiy Kubwa
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ljumaa 08-02-2019

ANGALIZO la mvua kubwa zinazoambatana na ngurumo limetolewa
kwa maeneo ya Iringa, Njombe, Ruvuma, Lindi, Mtwara na Morogoro
(south) Maheng;
Tafadhali ZINGATIA NA UJIANDAE

UWEZEKANO WA KUTOKEA: WASTANI, KIWANGO CHA
ATHARI ZINAZOWEZA KUTOKEA: CHA WASTANL

(Baadhi ya makazi kuzungukwa nama

. ucheleweshwaji wa usafiri,
kusimama kwa muda kwa baadhi ya shughuli za kiuchumi na kijamii)

a kwa

TAHADHARI ya Upepo Mkali na mawimbi makubrea met

maeneo ya pwani ya mikoa ya Tanga, Pwan, os salaam, Lindi,

Mtwara pamoja na Visiwa vya Unguja na Pe mm

Tafadhali CHUKUWA HATUA

UWEZEKANO WA KUTOKEA: MKUBWA, KIWANGO CHA
ATHARI ZINAZOWEZA KUTOKEA: WASTANL

(Kuanguka kwa matawi na miti, kuwepo ugumu katika shughuli za
usafiri kwa vyombo vya majini na kuathirika kwa shughuli za uvuvi na
ugumu wa upatikanaji samaki)
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How would you visualize the previous
warning into an IBF warning?




Communicate the Warning

« How will warnings be issued (distribution methods)? You may use different
methods for different customers

* Who will receive them (customers)?

(Please list down the methods and the customers who will receive them)

IMPACT-BASED FORECASTING
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Methods of disseminating warnings

a IMPACT-BASED FORECASTING®
o DOST-PAGASA
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Evaluate, execute and communicate
decisions

 Where to disseminate decisions and call to action?
* Role of media?

(Please list down actions to be taken based on the level of expected impacts)
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Examples from the Philippines

Medium Likelihood of High (Severe) Impacts RAIN

Public address to inform residents of possible Pre-emptive or Forced-Evacuation to designated safe area

- Suggested response:
® Activation of Incident Command System/ Incident Management Team, Emergency Operations Center, Response

vV

Clusters and BDRRMOs

Convene groups that are in-charge with specific sectors to prepare for the impacts

Preparation of temporary communication (portable and base radios), powerline (Gensets) and water purification
system

Maintenance and review of alternative temporary shelter (ATS)

Preparation of amphibians/ rubber/fiberglass boats with OBM and other rescue vehicles, if available

Planning of rerouting schemes for vehicles

Recommendation for some suspension of classes and work in government to LDRRMC

Continuous coordination with barangays, volunteers and other stakeholders

Submission of reports to higher authorities

High Likelihood of High (Severe) Impacts WIND

- Suggested Response:
. Keep monitoring for updates.

IMPACT-BASED FORECASTING
DOST-PAGASA
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Check the latest tropical cyclone wind signals from PAGASA.

EDUCATION: Students, faculties, and staff of schools/universities are strictly advised NOT TO VENTURE as the surroundings will be
too dangerous.

POWER AND COMMS: Prepare generators and flashlights for possible power interruption. Charges batteries of phones and another
comms backup.

STRUCTURES: Stay away from light/old structures that could be destroyed by severe wind. Evacuate if necessary.

TRANSPORT AND ENVIRONMENT: If possible, do not venture outside as the surroundings will be dangerous for life and property.
COASTAL: Stay away from coastal areas. Evacuate to higher grounds.

LIFE: Follow the safety instructions from your local officials and your emergency responders.
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Observation of Hazards
Actual Impacts experienced

e |BF Metro Manila y
6 d and flooded area: also request the other

municipality of any data/pictures that you can shs This would be
very useful for the validation/improvement of our Impact wamings. Thank you for
r support and cooperation. Stay safe and healthy with God's grace and blessings

pictures on

LOOK: A tree was uprooted inside the Goodmorning maam@PAGASA - Charmie some photos po na may mga pagbaha sa
campus of Jose Rizal University in Shaw makati and fallen tre

is currently exp Boulevard. CORRMO Rescue Team on 3
=S b |
T e .

Thank you
o0 po nito? Thanks

rket and C. Arellano Camy

Sir/Ma‘am, my apalogies, will

pangalan nyo. (City - Name)

Thanks po Dr. @Espie

1-Hour Rainfal Makati Poblacion

delikado mga malalapit sa creek/ilog ngayun.
Ito po yung flooded areas sa Makati City due to ULYSSES by using the data po na na

nice jhan < o iprovide ko po.

am @

May nakakaalala po ba kung ano ang peak water level ng Marikina river during - L
Ondoy 1
ndoy Actually the difference in the patterns of damage due to severe wind brought about
by tropical cyclones can be attributed not only to structural factors but also to
meteorological and local site factors like terrain, shielding and topographical effec
Update as of 10AM from Angat: to reflect localised variations in the wind hazard. The magnitude of severe wind
Elev. - 21280 varies considerably between locations due to differences in terrain, height of the
Inflow: 979cms structure,
Manggahan Floodway in Pasig (avier bridge). Turbulent water. WL reaching th= the influence of the surrounding structures and topographic features.The
either enhance or decrease the wind speed at a particular site.

IMPACT-BASED FORECASTING
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Evaluate actions taken

o Staff of National Center for Emergency Management (NCEM) and stakeholders with
Directorate General of Meteorology

Warnings verification:
« Evaluate actions taken — does it match the event that occurred?
« Collect and record impacts data- what to collect?

« How are impacts data being reported?
« Where are impacts data stored?

ALK
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Impact Data Requirements

Precise Event date Impact
Location and duration Severity
» Finest spatial « Ability to link impacts « Using same
resolution possible with driving hazard classification as
» Scales match to « Hazard, Impact, and warning
warnings issued report dates important * Impacts aggregated

« Accuracy in severity
classification >
precision of individual
Impacts

IMPACT-BASED FORECASTING
DOST-PAGASA
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Defining ‘Events’ in Impact Data

ldentify Hazard

Hazard type

Hazard subtype

Cascading hazards
Associated/ secondary hazards

IMPACT-BASED FORECASTING
“8 DOST-PAGASA

Timing of Hazard

Hazard start
Hazard duration
Hazard end

Expected lags between hazard
and impacts?

)
Location of hazard

Where did hazard occur
What is hazard footprint

Differences in timing of hazard
by location?




Feedback mechanism

« How would you collect feedback?
* Are there existing mechanisms in place?

IMPACT-BASED FORECASTING
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Ways of obtaining feedback...

Face to face

+ Conversations with particular customers
or groups of customers

» defined intervals where services or
products are reviewed

* FGDs

05

S=h

| -1
03

Online surveys or
forms

* surveys sent to specific customers

» poll on social media

» only takes people a couple of seconds to
engage

IMPACT-BASED FORECASTING
DOST-PAGASA

ALK

01

o

* |Immediate feedback

Informally

«always be open to
feedback at any time

« can also be really useful -
and often very honest

Create specific
feedback
areas/routes

« particular mailbox or email
address or online form
* Needs to be monitored

Monitor social
media activity




Discussion

Do you have any questions?

Would you have something like these?

What do you like about this approach to warnings?

Do you think this approach would be useful for your country?

What would you need to change?

IMPACT-BASED FORECASTING
&2 post-PAGASA
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WMO PTC/GCC Workshop on Impact-based Forecast and Warning Services, Muscat, Sultanate of Oman
05 — 09 November 2023

Thank you very much for your
attention!

WORLD
! METEOROLOGICAL

“tracking the sky...helping the country” Tel. No.: (+632) 8284-0800

Science Garden Compound, BIR Road, Brgy. Central, Quezon City,
Metro Manila, Philippines 1100

ALK

Website: https://www.pagasa.dost.gov.ph/
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