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Date: 22 December 2018  Source: Volcano eruption 

Runup height: up to 13 m  Death: 437 people 

   

 

  

The December 2018 Anak Krakatau tsunami: 

2/14 

© Heidarzadeh et al. (2020), 

Ocean Engineering 195 



Brunel University London  

Methodology 

1-Tide gauge 

data analysis 
 

six tide gauges: 

1- Ciwandan 

2- Marina Jambu 

3- Binuangeun 

4- Panjang 

5- Kota Agung 

6- Bengkunat 
 

2- Field surveys 
 

Along the coast of 

Java. 

3- Numerical 

simulations and 

proposing a 

source model 
 

Nonlinear SW model 

of COMCOT (Wang 

and Liu, 2006). 

Single grid was used 

with resolution of 30 

arc-sec.      
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Results of tide 

gauge analysis 

Highlight: 
 

1) Maximum tide 

gauge amplitude is 

seen in Marina 

Jambu with zero-to-

crest amplitude of 

120 cm. 
 

2) The two stations 

located outside of 

the Sunda Strait 

(i.e. Bengkunat and 

Binuangeun) 

received negligible 

tsunami waves.   
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Wavelet analysis  
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Highlight: 
 

1) The initial tsunami 

wave has a period 

of 6-8 min. 
 

2) Tsunami period 

band appears to be 

5-30 min. 
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Field surveys 

Date of field survey: 4-10 January 2020 (around one year after the event) 

Location of field survey: The Java coast of Sunda Strait (the red line in 

the figure below) 

 

  

Field survey 

route 
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Field 

surveys 

Tanjung 

Lesung 

 

 

 

Tsunami 

height:  

3-4 m 
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Watermark 
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Field 

surveys 

Kasavana 

Resort  

 

 

 

Tsunami 

height:  

6.5 m 
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Field 

surveys 

Sumur 

 

 

 

Tsunami 

height:  

2.7- 3.1 m 
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Numerical simulations 

© Heidarzadeh et al. (2020), 
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Our physical modeling showed that the initial tsunami source as a result 

of  a flank collapse of a volcano is mostly a pure-elevation wave. 
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Numerical simulations 

We simulated 12 scenarios for 

initial landslide source model  

Modeling showed that scenarios 7 

and 9 give better results 
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Numerical simulations 

Final source model 

- Initial amplitude: 100- 150 m 

- Initial wavelength: 1.5 – 2 km Note: 

The initial source model 

has an amplitude of 10-

150 m. Note that the 

runup in the near-field 

(distance < 5 km), 

based on the survey by 

Fritz et al. (2020), 

was 83 m. This implies 

that the initial wave 

should have been huge 

in order to be able 

producing a runup of 83 

m.  
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Summary of results: 
 

1) Max tide gauge amplitude: 120 cm  

2) Initial tsunami period: 6-8 min 

3) Surveyed tsunami heights: 3-7 m  

4) Tsunami source model:  
              - Initial amplitude: 100- 150 m 

              - Initial wavelength: 1.5 – 2 km 

   

Summary 
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More info in our “Ocean Eng.” paper! 

The pdf can be 

downloaded 

freely! 
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