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Background

Centuries ago, Macao was an important port on the southern coast of China.

At that time, the inner harbor was built close to sea level to ease goods handling for
workers.




Background

As a result, inner harbor is Macao’s
lowest-lying district
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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
L)

these factors?
*  Are risk maps and data widely available?

Storm Surge Warning

In September 2008, Macao was affected by typhoon “Hagupit”, many low
R -lying areas were severely impacted by storm surge.
€3 wmy=nas 1herefore, Macao established the first version of the storm surge warning.




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?

Storm Surge Warning

Storm Surge Warning

According to the gecgraphic features, historical record of water level and meteorological characteristic of the Macao
Special Administrative Region, "Storm Surge” warnings are divided into following five levels:

&J First Level Warning / Blue  [The water level is expected to be below 0.5 meter above road level.

Second Level Warning / Yellow[The water level is expected to be 0.5 to 1.0 meter above road level.

Third Level Warning / Orange [The water level is expected to be 1.0 to 1.5 meter above road level.

A KC_| Fourth Level Warning / Red [The water level is expected to be 1.5 to 2.5 meter above road level.

A__ Fifth Level Warning / Black [The water level is expected to be above 2.5 meter from road level.

All the figures in the above table are based on the road level of Porto Interior.

After typhoon “Hato” in 2017, we renewed the storm surge warning signal
to a second version in 2018. There are five levels in total, all based on the

imﬁmiﬁ%% elevation of the inner harbor roads.
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Background

Super TY “‘RAGASA”
- 1w

This year, Macao was hit by super typhoon “Ragasa”, causing severe
flooding in the inner harbor area.




Early warnings for all (EWA4AIl)
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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?

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?

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?

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?




EWA4ALL Pillar 2

Disaster risk knowledge Detection, observations, monitoring,
analysis and forecasting of hazards

Systematically collect data o
and undertake risk assessments Develop hazard monitoring and
early warning services

* 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?

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

making forecasts?

Can accurate and timely warnings

be generated?

y
Prepargc!ness and response W Warning dissemination and
capabilities ‘ . communication
Build national and community / ) Communicate risk information and
response capabilities | . g . early warnings
[ 4 | -
¢ Are response plans up to date and tested? / * Dowarnings reach all of those at risk?
J ¢ Are local capacities and knowledge made ' ) ’ 4 e Are the risks and warnings understood?
use of? ; ¢ Is the warning information clear and
* Are people preapred and ready to react to . _d usable?
warnings? o
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Detection, observations, Tﬁnltor ng,
analysis and forecasting of hazards

Develop hazard monitoring and
early warning services

EWA4ALL Pillar 2

Monitoring network

Are the right parameters being monitored?
.

Is there a sound scientific basis for
making forecasts?
Can accurate and timely warnings

Water Level
Stations

(Total 21 in Macao)

be generated?
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Detection, tions, itoring,
anahysls and Forecasting of hazards®

Develop hazard monitoring and
early warning services

EWA4ALL Pillar 2

Water Level Stations

* Are the right parameters being monitored?
¢ s there a sound scientific basis for

making forecasts?
* Can accurate and timely warnings

be generated?

The existing water level stations require a lot of space, but
the walkways in Macao are very narrow.
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Detecti ti itoring,
anahyels and Torecasting of hazards®

Develop hazard monitoring and
early warning services

EWA4ALL Pillar 2

Water Level Stations

* Are the right parameters being monitored?
¢ s there a sound scientific basis for

making forecasts?
* Can accurate and timely warnings

be generated?

Therefore, we tested several small wireless
water level stations near the existing stations.
This gives us more flexibility in set up water |
evel stations.

level station w|re|ess water ’
i Ievel statlon
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2025M 16 RAGASA (2518)

2025-9-23 21UTC
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Base on: 2025-09-23 18UTC BABJ Warning JMA Storm Surge Modsl

JMA Storm Surge
Model (2013)
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Storm Surge Models

Typhoon 2518 2025-09-24 14:00:00 CMA

2250

2N

215N

NMEFC Storm Surge
Model

National Marine Environmental Forecasting Center

5 ESEEIMETRRL

Detection, o
analysis and

Develop hazard monitoring and
early warning services

servations, monitorin,
rtcasting'c:? ﬁaza ’g.

* Are the right parameters being monitored?
¢ s there a sound scientific basis for

making forecasts?
* Can accurate and timely warnings

be generated?

- Storm Surge Prediction ENS(Base on 2025092112)

Water level(m)
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Machine-Learning-Based
Model for Storm Surge
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EWA4ALL Pillar 2
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Surge (m)
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Detection, observations, onltoring,
analysis and recasting o hazards

Develop hazard monitoring and
early warning services

* Are the right parameters being monitored?
¢ s there a sound scientific basis for

making forecasts?
* Can accurate and timely warnings

be generated?
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tion ervations, monitorin;
ann ysis lﬁgl%onustinﬁ' nza ’8-
Develop hazard monhonng and
early warning services

EWA4ALL Pillar 2

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

Eﬂsklng foracasts? ‘

13 - H ” . an accurate and timely warnings
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EWA4ALL Pillar 3

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?
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X

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?

1




Warning dissemination and
E W4A L L P . a =
I r Communicate risk information and
arly wi gs
: et : derste
¢ lsthe a r an
usable?

Information dissemination strategy

Tropical cyclone

Tropical cyclone is
has formed
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Warning dissemination and

I W 1 Q I I P . communication
I r Communicate risk information and
early warnings
*  Dowarnings reach all of those at risk?

+  Arethe risks and warmings understood?
*  Is thewarning information clear and
usable?

Information dissemination strategy

Tropical Cyclone Information Extra information
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Warning dissemination and
I W 1 A I I P - communication
I r Communicate risk information and
early warnings
*  Dowarnings reach all of those at risk?

Short videos

*  Is thewarning information clear and
usable?
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Wlmln' dissiaminatlon and

; unicate risk information and
ngs

EWA4ALL Pillar 3

TV broadcasts

ings reach all of those at risk?
i d warnings understood?
a

WRYEBE RS MR IEE 8D

During the impact of “Ragasa’,
we conducted 60 times live TV
broadcasts in three languages
over four days.




Warning dissemination and
EW !I !! I I P u I I communication

r Ommunni al al
early ngs
I a i by
+  Are the risks and wa erstood
* s the war ation clear an
usable?

Internal meetings with government departments

— | |

= \ 2 S =
| - ~

After issued the Typhoon signals no.1, SMG will hold internal meetings
with various government departments.

These meetings will cover the typhoon's trajectory, potential warnings,
G meesens  aNd the risk of storm surge, let other government departments to prepa




Warning dissemination and
u communication
Communicate risk information and
early warnings
. 1004
?

Preparations by all government departments
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EWA4ALL Pillar 4

N N

Disaster risk knowledge Detection, observations, monitoring,

) analysis and forecasting of hazards
Systematically collect data

and undertake risk assessments ) Develop hazard monitoring and
E early warning services
* Are the hazards and the vulnerabilities Are the right t bei itored?
well known by the communities? re the right parameters being monitoreds

*  What are the patterns and trends in :ﬂ;ﬁ:’e ? SOUf"Ci s;:lenﬂﬂc basis for
these factors? aking forecasts?

* Are risk maps and data widely available? Can accurate and timely warnings
be generated?

Preparedness and response Warning dissemination and
capabilities communication

Build national and community Communicate risk information and
response capabilities ) early warnings

¢ Are response plans up to date and tested? \ : * Dowarnings reach all of those at risk?
¢ Are local capacities and knowledge made e Are the risks and warnings understood?

use of? ¢ Is the warning information clear and
Are people preapred and ready to react to usable?

warnings?
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Preparedness and response

E W P . e
‘ I ‘ \ I I I a r 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 10 react to
warnings?

ASSUNTOS MUNICIPAIS Y Pstug
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Preparedness and response
u capab Iu ies
a ild national a nd commun ity
respo u b
. ns up to date and v T
use of?
¢ Are people preapred and ready 10 react to
arnings?

Evacuation operation

oY o7 SRPRE R

Corpo de Pohcna de Seguranga Publica N7 Alfandega degdvicCatl

After the orange storm surge warning was issued,
- - security authorities help people in low-lying areas
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Preparedness and response

[ ] capabilities
uild national an uni
respol abil
¢ Ar nse pl and T
* Ar ade
. :Q‘m ple preapred and ready 10 react 1o
warnings?

Emergency shelters

g

.....

w» 4 BRBTHREERE :
ji HEBIER Social Welfare Bureau (IAS) has set up 17 emergency
G PRy St T shelters throughout Macao, which are opened to the p

ublic during typhoons and storm surges to allow citize
ns or tourists to take temporary refuge.
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Preparedness and response

EWA4ALL Pillar 4 —

Are local capacities and knowledge made

use of?
*  Are people preapred and ready 1o react 10
warnings?

Power suspension

*  Power suspension in low-lying areas in advance

* To avoid explosions due to electrical leakage, d
amage to power facilities and speed up power
restoration after the water has receded.
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Preparedness and response

[ | capabilities

I r Build national and community
response capabilities
*  Are response plans up to date and tested?

*  Arelocal capacities and knowledge made

use of?
+  Are people preapred and ready 10 react to
warnings?

Annual typhoon civil defense exercise

« To enhance public awareness of disaster prevention and
mitigation, and improve Macao's comprehensive response to
natural disasters, the civil defense structure is conducting the
annual typhoon civil defense exercise under the codename
"Crystal Fish" every year. The exercise involves the
participation of government departments, associations,
professional organizations, and citizens.




Preparedness and response

[ ] capabilities

I r Build national and community
response capabilities
¢ Are response D!lﬂl up to date and tested?

*  Arelocal capacities and knowledge made

SMG conducts annual exercises focusing on power, network, and inform
) wmEass  ation dissemination.
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EWA4ALL Pillar 1

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

/oY

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?

1

use of?
¢ Are people preapred and ready to react to
warnings?
.
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Warning dissemination and
communication

Communicate risk information and
early warnings

* Dowarnings reach all of those at risk?

e Are the risks and warnings understood?

¢ Is the warning information clear and
usable?



Disaster risk knowledge

Systematically collect data
amndo:ukz risk assessments

*  Are the hazards and the vulnerabilities
wall known by the communities?

*  What are the patterns and trends in
these factors?

*  Are risk maps and data widely available?

EWA4ALL Pillar 1

Areas affected during different storm surge warning levels
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Arca prevista a ser afectada por "St Area prevista a ser afectada por "Stor  Area prevista a ser afectada por "Storm St

Area prevista a ser afectada por "Storm Surge” Arca prevista a scr afectada por "Storm Surge" preto (Macau)
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Disaster risk knowledge

Systematically collect data
and undertake risk assessments

EWA4ALL Pillar 1

Storm surge marking sticker

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

<0.5m — >2.5m

Each color corresponds to a storm surge war
ning category of a certain water level height.
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Disaster risk knowledge
. Systematically collect data
and undertake risk assessments
.. . ::I;il\li
. s in
Al these fa
*  Arerisk widely available?

Storm surge marking sticker

Demonstration: Situation Under Red Warning

e e o

EA
Place A

Inner Harbox.



Disaster risk knowledge
u 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?

Storm surge marking sticker on poles
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Disaster risk knowledge

n q
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
U these factors?
*  Are risk maps and data widely available?

Storm surge marking sticker on water level stations
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Disaster risk knowledge

n q
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
U these factors?
*  Are risk maps and data widely available?

Building exteriors and public parking entrances
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Disaster risk knowledge

Systematically collect data
and undomh'oy risk assessments

*  Are the hazards and the vulnerabilities
waell known by the communities?

*  What are the patterns and trends in
these factors?

= Are risk maps and data widely available?

EWA4ALL Pillar 1

Total Number of Stickers in Macao

ngslfptn 9

Place

I Pole 150

1| Exterior wall of building 65
" <L Public parking entrances 30
1 Water level station 22
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Disaster risk knowledge
u 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
U these factors?
*  Are risk maps and data widely available?

Visits & Dramas
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- 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?

Bus exterior and interior promotion T e —
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- Disaster risk knowledge
W A P I I Systematically collect data
I E ! I I I I a r and undertake risk assessments

o *  Are the hazards and the vulnerabilities
well known by the communities?
+  What are the patterns and trends in
' these factors?

Vi d eOS a n d Au d io *  Are risk maps and data widely available?

= EBYouube

= EYoulube

Colocagdo do papel autocolante
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Disaster risk knowledge

Systematically collect data
and undertake risk assessments

EWA4ALL Pillar 1

Promotional Souvenirs

*  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?

@dfety pre“ca‘u‘ti‘omry measures,
for Storm Surge
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BPTHFAIIT B & BT

Governa da Regida Administrativa Especial de Macau

IR R RE

Direccio dos Servicos Metearaldgices e Geofisicos

Thank You for Your Attention
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