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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



Background
Storm Surge Warning

In September 2008, Macao was affected by typhoon “Hagupit”, many low

-lying areas were severely impacted by storm surge. 

Therefore, Macao established the first version of the storm surge warning.



Background
Storm Surge Warning

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 

elevation of the inner harbor roads.



Background
Super TY “RAGASA”

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



Early warnings for all (EW4All)



EW4ALL Pillar 2



EW4ALL Pillar 2
Monitoring network 
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EW4ALL Pillar 2
Water Level Stations

The existing water level stations require a lot of space, but 

the walkways in Macao are very narrow.



EW4ALL Pillar 2
Water Level Stations

Therefore, we tested several small wireless 

water level stations near the existing stations. 

This gives us more flexibility in set up water l

evel stations.
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EW4ALL Pillar 2
Storm Surge Models

JMA Storm Surge 

Model (2013)

NMEFC Storm Surge 

Model

Machine-Learning-Based 

Model for Storm Surge



EW4ALL Pillar 2
Storm Surge Models

RSMC-TOKYO UM Storm Surge Model HKO SLOSH



EW4ALL Pillar 2
“3-Region Sessions”



EW4ALL Pillar 3



EW4ALL Pillar 3
Information dissemination strategy

(One week ago) (One to two days ago)

(Gradually moved away) (Within 24 hours)
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EW4ALL Pillar 3
Information dissemination strategy

Tropical Cyclone Information Extra information

15 times 

(16-22 SEP) 9 times 

(17-24 SEP)



EW4ALL Pillar 3
Short videos



EW4ALL Pillar 3
TV broadcasts 

During the impact of “Ragasa”, 
we conducted 60 times live TV 

broadcasts in three languages 

over four days.



EW4ALL Pillar 3
Internal meetings with government departments

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, 

and the risk of storm surge, let other government departments to prepa

re in advance.



EW4ALL Pillar 3
Preparations by all government departments



EW4ALL Pillar 4



EW4ALL Pillar 4
Channel clearing and tree trimming

The Municipal Affairs Bureau 

(IAM) 



EW4ALL Pillar 4
Evacuation operation

After the orange storm surge warning was issued, 

security authorities help people in low-lying areas 

evacuate to safety



EW4ALL Pillar 4
Emergency shelters

Social Welfare Bureau (IAS) has set up 17 emergency 

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.



EW4ALL Pillar 4
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.



EW4ALL Pillar 4
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.



EW4ALL Pillar 4
Annual exercises in SMG

SMG conducts annual exercises focusing on power, network, and inform

ation dissemination.



EW4ALL Pillar 1



EW4ALL Pillar 1
Areas affected during different storm surge warning levels



EW4ALL Pillar 1
Storm surge marking sticker

> 2.5m< 0.5m

Each color corresponds to a storm surge war

ning category of a certain water level height. 



EW4ALL Pillar 1
Storm surge marking sticker

Demonstration: Situation Under Red Warning

Place A

Inner Harbor



EW4ALL Pillar 1
Storm surge marking sticker on poles



EW4ALL Pillar 1
Storm surge marking sticker on water level stations



EW4ALL Pillar 1
Building exteriors and public parking entrances



EW4ALL Pillar 1
Total Number of Stickers in Macao

Place Total

1. Pole 150

2. Exterior wall of building 65

3. Public parking entrances 30

4. Water level station 22



EW4ALL Pillar 1
Visits & Dramas



EW4ALL Pillar 1
Bus exterior and interior promotion



EW4ALL Pillar 1
Videos and Audio



EW4ALL Pillar 1
Promotional Souvenirs



Thank You for Your Attention


