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Tropical Cyclone warnings in Macao,

China

Signal

Brief Meaning

Impact on Society

1T

A tropical cyclone is centered within 800

34

7.

km of Macao and may potentially affect | Nothing.
it.
Macao's sustained winds about Force 6- | Infant, Primary, Special

Education Suspended
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Macao's sustained winds about Force 8-

Most operations halted.
Public transportation services

b\'\cconce@“. Signal indicates possible wind | suspended.
pPu direction. Limited transportation over
bridges.
The tropical cyclone nearing Macao and | Transportation over bridges

the sustained winds

significantly.

strengthen

ceased.
(Except emergency services)

The tropical cyclone center passing near
Macao and sustained winds about Force

= |12 or over.
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All operations halted.
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As affected by Severe Tropical Storm Matmo, Effective Signal TeEET /,f ’/
Signal no. 1 was issued at 23:00 on 03 of October 5.
The signal no. 1 will remain in force before noon tomorrow. 1 T ~~~~ 5.
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Kidney — A Probability Map of wind speeds

Kidney and beach ball

ned
Latest Blogs Past Articles
17 September 2010
Forgive me for this rather weird title. The Observatory is under some pressure when it comes to warning people of approaching weather, especially typhoons. Too
early a tropical cyclone signal is issued, the public may be baked in brilliant sunshine a couple of days before the effect of the storm is felt. Too late, and Hong Kong . ' o . , ,
will risk the loss of life and properties because of inadequate forewarning. Flgure 1 (a)The 50% probablllty area' for
strong

As a matter of fact, Observatory colleagues start monitoring the development of a tropical cyclone days before a warning signal is issued. The work involves long . d W I d . h f
hours of close watch and detailed analyses round-the-clock. Over the past few decades a number of tools for such analyses have been developed for the winds at ag an u rlng the passage or a

forecaster use. The device of funny names for these tools is a welcome relief typhoon *

As a tribute to Observatory colleagues, this blog introduces what are known to them as 'kidney' and 'beach ball'. Some of the tools have been presented to the
public, notably in the annual Observatory Open Day and in seminars, as a sharing of scientific knowledge. This has generated considerable interest in Internet

forum discussions.

What is a 'kidney' and why is it so called? Simply, it represents an area on the map where it is probable that windy conditions will affect a location in Hong Kong

once a tropical cyclone comes within that area. Figure 1(a) shows a 50% probability 'kidney' for strong winds (i.e. force 6) at Waglan during the passage of a

typhoon (the term ‘typhoon’, used in this blog covers typhoons, severe typhoons and super typhoons). Typhoon is the strongest amongst all categories of tropical n;
cyclones.

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

CREDIT: HONG KONG OBSERVATORY
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Figure 2 The 30%, 50% and 70% probability for
strong
winds at Waglan brought by typhoons.
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§ Assume a TC passes every grid in 1 hour, -

mEn |

i the Max Wlnd Force in Macao is shown in the map
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Data Process

Total Numbers of Typhoon
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Data Process

Data: 2002 - 2024
Best Track: CMA

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

Wind in Macao: Max. Value

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

Total Numbers
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Data Process

Probability
Winds Force & in Macao by
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Data Process

Probability (contour)
in Macao by

Data: 2002 - 2024

Best Track: CMA

TC Division: TD/TS/STS/TY/STY/Su
Wind in Macao: Max. Value

Wind Division: Wind Force 6/8/10/12
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— Probability of havin
Winds in Macao
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Calculation

Each member's position and intensity assigns a probability at different
times

Oct 4

Member Oct 4 Oct 4 Oct 4
07:00 08:00 09:00 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%
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Case -Typhoon MATMO

No.10

No.9
No.8
No.3

60-80
- No.1
10-20

Risk matrix from ‘kidney X ensemble tracks’ calculation

Possible warning signals to be issued
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Shortcoming of kidney

o L] L]
Severe Tropical Storm - Wind Force 8 Severe Typhoon - Wind Force 8
0% | 0% [ 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0%‘% o | 0% 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0%<:5 o | 0%
3] —

0% | 0% [ 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0‘%}”;‘,’#’2 0% | 0% 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0‘%}‘::. % | 0% | 0%
0% | 0% | 0% | 38% | 11% 0% | 0% | 0% | 0% | 0% 0% | 0% | 0% | 0% | 0% | 0% 6" 0% | 0% | 0% | 0% | 0%
0% vog;grﬂﬁg/?‘ 0% | 0% | 0% | 0% | 0% | 0% 0% vtg@arﬂﬁ&"\ 0% | 0% | 0% | 0% | 0%
' = ’ ; S

0% | 0% | 0% | 0% 5% | 0% | 0% | 0% | 0% | 0% 0% 0% 15% | 0% | 0% | 0% | 0%

0%

0% | 0% 0"/?/ 0% 0‘?}’ 7% [56% | 11% | 16% | 0% | 0% | 0% | 0% | 0% 0% | 0% | 0% 0% | 0% | 0% | 0% | 0%
0% 0% 12‘;-.\ 0% 0% 0% 0% 0% 2% 0% 0°/£ 0%, 0% 0% 0% 0% 0%
\\\ M|

0% | 0% | 0% | 0% | 0% | 0% | 0% 0% | 0% | 0% | 0% | 0% | 0% 0% | 0% | 0% | 0% | 0%

éc\ 0% | 0%

0%, >o\/e,h 0% 0% | 0% | 0% | 0% | 0% | 0% | 0% 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0%
0% | 0% oxa,} 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0%1 0% | 0% o\x? 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0%
| 0% 0% | 0% \0% 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0% Q% | 0% \0% 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0%

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

A probability table according to
forecast data and experiences
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DOMAINS of wind force 6 by
different cyclone severity
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Forecast Wind Radii
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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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Conditional Analysis
A Probability table according to Forecast data and
experiences

General Warning Range Forecast Wind Radii
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Conditional Analysis
Tropical Cyclone Warning Signal No. 8

1. 50 kt wind radius directly impacts the i o D
Macao reference grid point. i
2. TCs Intensity-Distance Thresholds P ’—“ﬁ:;:m .
TS — < 150 km Elra s B
STS — < 300 km \ b SR
TY up < 400 km N , Nt
3. Forecast track remains south of 23.5°Nand %\ ™ T ’Mm
west of 115.5°E (southwestern high-impact -
quadrant, more restrict than signal no.3). o
4. 34 kt winds reach the Macao grid point - * ¥
(threshold of signal no.8) S S - |
Counting Method (Apply to every
member) 2. Weighted Proxy Scoring
1. Direct 50 kt Impact Numerator contribution = 50% x (Condition 2 AND

If Condition 1 — Numerator +1 (full
count).

Condition 3) + 50% x (Condition 4)
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Case -Typhoon MATMO

No.3 suggestion to public
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Case - Super Typhoon RAGASA
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Case - Super Typhoon RAGASA

_No.3 suggestion to public
" No.10

No.9
No.8
No.3

No.1

Risk matrix from

The predicted period from the

No.8 suggestion to public

‘conditional analysis’ calculation
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Track forecast from DSMG @ 2025/09/22 08CST

‘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.



Case - Tropical Storm MALIKSI

forecast
convective cells.

&ﬁﬁ%ﬁﬁtﬁr

da Regido Admii

D) wmmERRR

ecgdo dos Servicos Meteorolégico

northern peripheral

because

TN ,,
The calculated matrix in signal no.8 is higher than our
i lacks

o
2o AP RITIE A = 5:‘:‘"-,
) i o g EP x%& Y
, iﬁ!ﬁ#@ﬁﬁ%ﬁl China R e
06/02 14H | b% il 25N
o q_-{-?‘“%c} A Tu\pel)
[06/0114H | s’ e, 2 i ]
.©( o ) {
et i ‘l P é-\,‘o"' S ‘l‘n ;J
x ey < ~ /]
;"‘é "Mgiri ng W~ "'}"ﬁﬁ%""g i w o
M, B S T i
I.'r' o 5 ;
5 .. z"..?%%f Ao53117H ;
3% Y e ;
L B e
" GclfodeBewb.u _/\(""V?iat - .:;-" 20°N
A vaikou
~ ?./ TAO0KM / .
- T
. S0 uzon 4
w N e Py '
PREE 2.4 ,
Peninsula - \
Indochinesa \ e
R R e D ERE ‘ .
, TTEOOKM Mar do Sul da China _ 15N
| 110°E 115°E 120°E
T RESRE "HAE" Ciclone Tropical "Maliksi”
EEpRP 230 km b EARE 65km/h PihAE 998hPa #3 12 km/h
Distancia SW Vento maximo Pressdo no Velocidade N
e Macau no centro centro edirec.
- FAIRERIE K FAIREREEE BRI
& -..@_ s Trajectdria prevista e drea potencial s Trajectéria nas
____N e —— ) FEIEEE smwc:gsanm dltimas horas
1-3 dias dins
05T, GUIIAR @IIER Gmumas g3 @R @ kaes
Track forecast from DSMG @ 2024/05/31 17CST

Typhoon Committee 20t
IWS
2025.DEC.02-05



) (7 :
7 she ]| & Ani »
iﬁ', Bﬁ "T'Z.’ iﬂ ﬁ % }% [ ¥ AT TN
U Direccio dos Servicos Meteorolégicos e Geofisicos h" s

Case - Tropical Storm MALIKSI
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Risk matrix from ‘conditional analysis’ calculation

Due to the forecast wind radii, the calculated
probability in signal no.8 becomes low. It seems more Typhoon Committee 20t
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Verification - Signal No.8

Reliability Diagram

- === Perfectly Calibrated —@— Cond.Day1 - - Cond.Day2 —@— KidneyDay1 -8 - Kidney Day2
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Success Ratio (1 - FAR)

Ve rificatio n Pe riod 2020 - 202 5 —B— Conditional (Day 1) =-B== Conditional (Day?) == Kidney (Day 1) =-B== Kidney (Day 2)

Metric Kidney Day 1 Kidney Day 2 Conditional Analysis Day Conditional Analysis Day
1 2

AUC (ROC Area) 0.97 0.97 0.96 0.96
Brier Skill Score 0.24 0.23 0.49 0.46



SUMMARY

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 x Ensemble Track

. ‘Conditional Analysis’ - Empirical domains x Ensemble Track x
Forecast Wind Radii

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