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Tropical Cyclone warnings in Macao, 
China

Signal Brief Meaning Impact on Society 

A tropical cyclone is centered within 800
km of Macao and may potentially affect
it.

Nothing.

Macao's sustained winds about Force 6-
7.

Infant, Primary, Special
Education Suspended

Macao's sustained winds about Force 8-
11. Signal indicates possible wind
direction.

Most operations halted.
Public transportation services 
suspended.
Limited transportation over
bridges.

The tropical cyclone nearing Macao and
the sustained winds strengthen
significantly.

Transportation over bridges
ceased.
(Except emergency services)

The tropical cyclone center passing near
Macao and sustained winds about Force
12 or over.

All operations halted.
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Oct/4 Oct/512H23H

High Relatively Low to Medium

Issuance of Tropical Cyclone Warnings 

≤30% 30-44% 45-55% 55-69% ≥70%

Low Relatively Low Moderate Relatively High High
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EVALUATE
THE IMAPCT

OBJECTIVELY
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Ref: https://www.hko.gov.hk/en/blog/00000066.htm

Kidney – A Probability Map of wind speeds

Figure 1(a)The 50% probability 'area' for
strong
winds at Waglan during the passage of a
typhoon

Figure 2 The 30%, 50% and 70% probability for 
strong
winds at Waglan brought by typhoons.

CREDIT: HONG KONG OBSERVATORY
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Assume a TC passes every grid in 1 hour,

the Max. Wind Force in Macao is shown in the map

Typhoon Committee 20th

IWS   
2025.DEC.02-05



STS

TY

STS

+1

Severe Tropical Storm

Wind Force 8
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Severe Tropical Storm

Wind Force 6
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Wind Force 8
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Wind Force 6
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Data:                  2002 – 2024

Best Track:         CMA

TC Division:        TD/TS/STS/TY/STY/SuTY

Wind Division:    Wind Force 6/8/10/12

Wind data:         Max. Value in Macao

Total Numbers of Typhoon

Data Process
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Data:                  2002 – 2024

Best Track:         CMA

TC Division:        TD/TS/STS/TY/STY/SuTY

Wind in Macao:  Max. Value

Wind Division:    Wind Force 6/8/10/12

Total Numbers 
Winds Force 8 in Macao by 
Typhoon

Data Process
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Data:                  2002 – 2024

Best Track:         CMA

TC Division:        TD/TS/STS/TY/STY/SuTY

Wind in Macao:  Max. Value

Wind Division:    Wind Force 6/8/10/12

Data Process
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Winds Force 8 in Macao by 
Typhoon



Data:                  2002 – 2024

Best Track:         CMA

TC Division:        TD/TS/STS/TY/STY/SuTY

Wind in Macao:  Max. Value

Wind Division:    Wind Force 6/8/10/12

Data Process
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Probability (contour)
Winds Force 8 in Macao by 
Typhoon



80%

Period & 
Probability
Having Force 8 
Winds in Macao
40% 07:15 – 22:10
80% 09:30 – 12:00 
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ECMWF
51 Ensemble Tracks
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Typhoon – Probability of 
having
Force 8 Winds in Macao
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Typhoon – Probability of 
having
Force 6 Winds in Macao
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STS – Probability of having
Force 8 Winds in Macao
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Member Oct 4 
07:00

Oct 4 
08:00

Oct 4 
09:00

Oct 4 
10:00

1 30% 30% 50% 50%

2 10% 20% 50% 80%

3 50% 50% 60% 80%

4 50% 50% 70% 80%

: : : : :

51 40% 50% 70% 90%

AVG 34% 39% 67% 82%

Each member's position and intensity assigns a probability at different 
times FOR WIND FORCE 8 IN MACAO.

Calculation
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Case –Typhoon MATMO

Track forecast from DSMG @ 2025/10/04 11CST

Risk matrix from ‘kidney X ensemble tracks’ calculation

Probability table to the public. The probability to the public is
lower than the objective matrix.

No.1

No.3

No.8

No.9

No.10

No.3 suggestion to public No.8 suggestion to public
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Severe Tropical Storm - Wind Force 8 Severe Typhoon - Wind Force 8

Shortcoming of kidney

Due to insufficient data or unusual tropical cyclones (e.g., overly large, small, or slow-moving), results can be
unreasonable, requiring pre-screening or manual correction.
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TRY ANOTHER
METHOD
Conditional Analysis
A probability table according to
forecast data and experiences
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Kidney of wind force 6 by

different cyclone severity

Tropical Depression

Tropical Storm

Severe Tropical Storm

Typhoon
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Kidney of wind force 6 by

different cyclone severity

Tropical Depression

Tropical Storm

Severe Tropical Storm

Typhoon
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Kidney of wind force 6 by

different cyclone severity

Tropical Depression

Tropical Storm

Severe Tropical Storm

Typhoon
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Kidney of wind force 6 by

different cyclone severity

Tropical Depression

Tropical Storm

Severe Tropical Storm

Typhoon
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Kidney of wind force 6 by

different cyclone severity

Tropical Depression

Tropical Storm

Severe Tropical Storm

Typhoon
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DOMAINS of wind force 6 by

different cyclone severity

Tropical Depression

Tropical Storm

Severe Tropical Storm

Typhoon
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KIDNEY              DOMAINS

DOMAINS of wind force 6 by

different cyclone severity

Tropical Depression

Tropical Storm

Severe Tropical Storm

Typhoon
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Forecast Wind Radii

Ensemble track data provides wind force 8/10/12 radii every forecast step. 
A probability area of having wind 8/10/12 could be calculated by the ensemble forecast directly. 
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General Warning Range

Conditional Analysis
A Probability table according to Forecast data and 
experiences

Forecast Wind Radii

Criteria X     Warning Area X      Ensemble Tracks X      Forecast Wind Radii1 2 3 4
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Transform from Kidney(new) (new)



1. 50 kt wind radius directly impacts the 
Macao reference grid point.

2. TCs Intensity-Distance Thresholds

3. Forecast track remains south of 23.5°N and 
west of 115.5°E (southwestern high-impact 
quadrant, more restrict than signal no.3 ).

4. 34 kt winds reach the Macao grid point 
(threshold of signal no.8)

Conditional Analysis
Tropical Cyclone Warning Signal No. 8

TS ≤ 150 km
STS ≤ 300 km
TY up ≤ 400 km

Counting Method (Apply to every 
member)
1. Direct 50 kt Impact 
If Condition 1 → Numerator +1 (full 
count). 

2. Weighted Proxy Scoring
Numerator contribution = 50% × (Condition 2 AND

Condition 3) +   50% × (Condition 4)



CASE
STUDY

2025 RAGASA
2025 MAMTO
2024 MALIKSI
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Case –Typhoon MATMO

Track forecast from DSMG @ 2025/10/04 11CST

Risk matrix from ‘kidney X ensemble tracks’ calculation

The probability from the ‘conditional analysis’ approaches to our published one.

No.1

No.3

No.8

No.9

No.10

No.3 suggestion to public No.8 suggestion to public
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Case – Super Typhoon RAGASA

Track forecast from DSMG @ 2025/09/22 08CST

Risk matrix from ‘kidney X ensemble tracks’ calculation

Probability table to the public. The predicted period in the report
is far earlier than the matrix shows because the impact is serious.

No.1

No.3

No.8

No.9

No.10

No.3 suggestion to public No.8 suggestion to public
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Case – Super Typhoon RAGASA

Track forecast from DSMG @ 2025/09/22 08CST

The predicted period from the ‘conditional analysis gets closer to our suggestion in our public report
since it relies more on our usual experiences. Though the probability shown is still a bit lower than the
published.

Risk matrix from ‘kidney X ensemble tracks’ calculation

No.1

No.3

No.8

No.9

No.10

No.3 suggestion to public No.8 suggestion to public

Risk matrix from ‘conditional analysis’ calculation



Case – Tropical Storm MALIKSI

Track forecast from DSMG @ 2024/05/31 17CST

Risk matrix from ‘kidney X ensemble tracks’ calculation

The calculated matrix in signal no.8 is higher than our
forecast because the northern peripheral lacks
convective cells.
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Risk matrix from ‘kidney X ensemble tracks’ calculation

Case – Tropical Storm MALIKSI

Due to the forecast wind radii, the calculated
probability in signal no.8 becomes low. It seems more
reasonable.
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Verification Period 2020-2025

Metric Kidney Day 1 Kidney Day 2 Conditional Analysis Day 
1

Conditional Analysis Day 
2

AUC (ROC Area) 0.97 0.97 0.96 0.96

Brier Skill Score 
(BSS)

0.24 0.23 0.49 0.46

Verification – Signal No.8

Reliability Diagram Performance Diagram



1. Probabilistic forecasting let the public understand risks in advance

and conduct risk management based on their needs.

2. Probability MATRICES. Objective Probability Forecast via 2

methods.

• ‘Kidney’ - statistical results × Ensemble Track

• ‘Conditional Analysis’ - Empirical domains × Ensemble Track ×

Forecast Wind Radii

3. Verification result shows both models works for warning forecast.

‘Conditional Analysis’ gets solutions closers to the published

table.

SUMMARY
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