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SLOSH - Hong Kong Basin 

• Topography 
• Bathymetry 
 
 
 
 
 
 
 
 
 
 
 
Output 
• Storm Surge- Display period from 18 hours before and up to 24 hours 

after the time of closest approach of TC 

       
Accuracy – generally within ± 20 % of peak storm surge 

 
 
 
 
 

HK Basin 

Input to SLOSH includes 6-hourly values 
from 48-hr before to 24-hr after time of 
closest approach to HK (13 points) of the 
following: 
• TC latitude and longitude 
• TC min. central pressure 
• Radius of maximum winds (storm size 

in SLOSH) 

• Tide offset 
Resolution: 1 km near coast, 
7 km open sea 





Predicted sea level = 

Astronomical tide (predicted) 

 

+ Offset (mean difference between observed sea level and predicted 
astronomical tide 24 hours to 72 hours before the running time) 

 

+ Model predicted storm surge  

 

+ Model prediction error/uncertainty (TC: positions, min pressure, radius of 
max wind; Others: topography, bathymetry, unknown) 



 Fast movement  
         (30 km/hr on 15 and 16 September 2014) 

 

 Extensive circulation 

Typhoon Kalmaegi 

JMA 500 hPa geopotential height analysis at 00 

and 12 UTC on 15 September 2014 



 



 

The analysis of multi-platform satellite wind retrieval from  

NOAA at 12 UTC on 15 September 2014. 

Winds measured by aircraft reconnaissance (reduced to 10 m) 

at around 03 UTC on 15 September 2014.  



Kalmaegi 2014 



 

Storm surge, storm tide and predicted astronomical tide at Quarry Bay from 9 am on 15 
September 2014 to 1 am on 17 September 2014. 



Year Month Intensity Name Signal Max storm surge Bearing Distan
ce 

Pressure 

1949 9 T. No name 沒有名字 9 1.49 S 69 988 

1954 8 T. IDA 艾黛 9 1.68 SSW 141 988 

1954 11 T. PAMELA 柏美娜  9 1.16 SSW 56 995 

1957 9 T. GLORIA 姬羅莉亞  10 1.34 SSW 56 970 

1960 6 T. MARY 瑪麗  10 1.10 WNW 9 966 

1962 9 T. WANDA 溫黛  10 1.77 SW 19 944 

1964 5 T. VIOLA 維奧娜 8 0.94 WSW 102 998 

1964 8 T. IDA 艾黛  9 1.31 SSW 59 965 

1964 9 T. RUBY 露比  10 1.49 SSW 31 954 

1965 7 T. FREDA 法妮黛 8 1.01 S 248 988 

1968 8 T. SHIRLEY 雪麗 10 1.09 - 0 966 

1971 7 T. LUCY 露茜 8 0.97 NNE 46 977 

1974 10 T. BESS 比絲 3 1.23 S 352 990 

1978 8 S.T.S. ELAINE 伊蘭 8 0.99 SW 259 965 

1979 8 T. HOPE 荷貝 10 1.45 NNW 11 950 

1989 7 T. GORDON 戈登 8 1.20 SSW 190 970 

1991 7 S.T.S. BRENDAN 布倫登 8 0.90 SSW 80 975 

1993 6 T. KORYN 高蓮 8 1.34 SW 160 970 

1997 8 T. VICTOR 維克托  9 1.01 W 10 970 

2001 7 T. UTOR 尤特 8 1.12 N 80 970 

2003 7 T. IMBUDO 伊布都 8 1.02 SW 280 940 

2008 9 T. Hagupit 黑格比 8 1.43 SSW 184 992 

2009 9 T. KOPPU 巨爵 8 0.94 SSW 130 960 

2012 7 S T. VICENTE 韋森特 10 1.11 SW 100 950 

2014 9 T. KALMAEGI 海鷗 8 0.92 SW  370  965  



SLOSH 

Offset: 0.0 m; Radius of max wind: 56 km 

Model prediction error 



Offset: 0.3 m; Radius of max wind: 56 km 

Larger model prediction error 
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110km storm size 
No change in central 
pressure 

110km storm size 
-20 hPa in central 
pressure 



2.35 m 

3.03 m 

2.81 m 
3.05 m 

3.12 m 
Quarry Bay 
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 SLOSH is integrated with the Tropical Cyclone 
Information Processing System (TIPS) developed by 
HKO 

 

 TIPS is an interactive tropical cyclone graphic tool 
which provides a one-stop-shop platform for 
forecasters to handle tropical cyclone forecasting 
information and prepare forecasting tracks 



Tropical Cyclone Information Processing System (TIPS) 

 



 



Overlays – Kidney (Cut Point) 

Show the onset and cessation time (in UTC) 



 

Calculation of Key Parameters  



Overlay  EPS Strike Map 

Overlay – EPS Strike Map 



SLOSH 

Create New SLOSH Case 

(13 points) 

Tide offset at Quarry Bay 

(observed – predicted) in m 

2. 

4. 

3. 

1. 



SLOSH – Outputs 

Check case no. 



            Operational Storm Surge Prediction System 



System diagram 

Storm 
Surge 
model*: 
“SLOSH” 

TIPS 

Other Government 
departments 

Graphical products 
Based on official 
forecast track  
/ Alternative track 

CFO working track 
 
Alternative track(s) 
 

Model 
Track(s) 

Operational Storm 
Surge Prediction 
System webpage 

Operational Storm Surge Prediction System 

*JMA storm surge model to be implemented 



Demonstration 



Select one of the TC types. 
 
1.  Recent TC : Recent TC from TIPS 
 
2.  Manual TC : manual inputted  TC 

3.  TC Gallery : Best track of past TC 

Operational storm surge prediction system  (since 2014 ) 



Select one of the TC records: 

•Select a TC Name 

 

•Select a TC Model 

A) HKO Working 

B) ECMWF EPS 

 

•Select a Model Run 

 

•Press Confirm button 



Move the mouse over the 
track point to view the TC 
data at that point.  

Click to show the storm 
surge result. 



TC Information Click to view 
different track 
result products 

 
TC Track 
Information 

 

TC Model : HKO Working 

 

 

 

 

 

 



Sea Level Table and 
Storm Surge Table 

Hourly Max data 
will be highlighted 

10 min Max 
and Date Time 

 

 

 

 

 



Time series of storm 
surge and sea level 
for each tide gauge 
station. The time 
series begins from 18 
hours before to 24 
hours after closer 
approach. 

Click to view and save 
chart image 

 



Select one of the TC records: 

•Select a TC Name 

 

•Select a TC Model 

A) HKO Working 

B) ECMWF EPS 

 

•Select a Model Run 

 

•Press Confirm button 









TC Information 

Click to view 
different track 
result products 

Model Track 
Information 

Different Date Time 
that reach the max 
Sea Level 

Max Sea Level, 
click to view the 
single track result 

Date Time for the 
Max Sea Level 

Max Storm Surge, 
click to view single 
track result 

Date Time for the 
Max Storm Surge 

 

Tracks that reach the 
max Sea Level at 
selected Date Time 

•TC Model: ECMWF EPS 

 
 

 

 

 

 





















Run for 5 possible tracks to cover major set of scenarios 
 
1. Centre track (Original HKO working track) 

 
2. Fast track 

 
3. Rightward biased track 

 
4. Slower track 

 
5. Leftward biased tracks 
 

Scenario Tracks  



Potential Track area 

24 hr 

48 hr 



Fast track 



Slow track 



Left track 



Right track 



The 5 scenario tracks  



Usagi 2014 



72 hr 

Position Probability 

48 hr 24 hr 



Fast track 



Slow track 



Right track 



Left track 



The 5 scenario tracks 















Time series of 5 scenario tracks  



Thank you 


