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Modeling a tsunami measuring 8.5 SR using ComMIT software. The 

simulation results include data on wave arrival time, wave depth and 

maximum height at three coastal locations in North Gorontalo, namely 

Tomilito, Kwandang and Ponelo Islands Districts. In tsunami modeling 

in Kwandang Bay, there are differences in wave heights on three 

beaches in the North Gorontalo region, including Tomilito, Ponelo and 

Kwandang. On the coast of Tomilito District, the maximum tsunami 

height reached 11 meters. Meanwhile, on the coast of Kwandang 

District, the tsunami height reached 10 meters, and the lowest tsunami 

height occurred on the Ponelo coast with a height of 9 meters. 
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INTRODUCTION 

The northern arm of Sulawesi is located in a very active and complex 

tectonic area with great seismic activity. This is because the position of the 

North Sulawesi arm is controlled by the subduction activity of the Sulawesi Sea 

plate to the north of the Minahasa Peninsula and the Pacific plate to the east. 

Apart from that, there is an active fault in Gorontalo on land on the northern 

arm of Sulawesi. The Gorontalo Fault is located in the northern part of Sulawesi 

Island. Morphologically, there are four fault segments that can be seen in this 

area, as described by Hall and colleagues in 2000. The central part of the 

northern island of Sulawesi is divided into three small blocks. The Manado 

Block, which is located in the eastern part of the northern arm of Sulawesi 

Island, is an isolated block and is not affected by the North Sula Block. 

Therefore, geologically it is clear that there is a separation caused by the 

existence of the Gorontalo Fault. The Gorontalo Fault stretches from northwest 

to southeast, starting from the Sulawesi Sea, crossing Gorontalo, until it reaches 

the waters of Tomini Bay. The mechanism of the fault is right lateral slip or 

lateral slip (Hall, R., & Wilson, M. E. J. (2000), Pasau, G., & Tanauma, A. 

(2011). 

These structural elements, as sources of tectonic earthquakes, largely 

determine the vulnerability of the region to earthquake zones. There have been 

many damaging earthquakes along the source line, such as the Gorontalo 

earthquake in (1941, 1990, 1991, 2009), the Manado earthquake in (1980, 

1988), and the Tolitoli earthquake in (1983, 1996). Therefore, large cities 
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located in the northern part of Sulawesi, such as Manado and Gorontalo, can 

be declared as areas with a higher earthquake risk (Santoso & A. Soehaimi, 

2010).  

 

 
Figure 1: Distribution of tsunami sources in the Gorontalo & North 

Sulawesi region (Indonesian Tsunami Catalog, 416-2018). 

 

Large earthquake activity can usually trigger a tsunami. Judging from 

the history of earthquakes in previous years, there were two earthquake 

activities that triggered tsunamis. First, on January 1, 1996, an earthquake 

measuring 7.9 occurred north of Toli-toli, triggering a tsunami. Second, an 

earthquake measuring 7.3 on the Richter scale occurred in the north of 

Gorontalo on November 16 2008, which could trigger a tsunami and cause 

loss of life and material (Kurniawan, et al, 2021). 

With the potential for a large earthquake in the northern region of 

Gorontalo, it is necessary to estimate the tsunami threat using ComMIT 

(Community Model Interface for Tsunami) software. ComMIT is an application 

designed to make it easier for users to simulate tsunamis and address concerns 

related to bathymetry and topography. This application allows users to model 

tsunamis up to the inundation phase for evacuation purposes and so on. In this 

study, the magnitude of the tsunami threat was estimated using the M8.5 

magnitude earthquake scenario and tsunami inundation modeling using comMIT 

software. 

 

 METHOD 

The ComMIT software manual is an interface that uses the Method of Splitting 

Tsunami (MOST) made by NOAA. There are several stages of tsunami modeling 

when using MOST. First, the deformation stage creates the initial conditions for a 

tsunami, by simulating changes in the sea floor caused by a seismic event. Second, 

the propagation stage explains the propagation of tsunami waves generated at sea. 

Third, the inundation stage simulates shallow sea conditions from a tsunami to 

predict floods and inundated areas in coastal areas. 
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The data used in this modeling is the source of tectonic earthquakes with the 

assumption that earthquake parameters originate from the North Sulawesi 

megathrust zone (North Sulawesi Megathrust) with parameters based on research 

results from the Pusgen Team (2017) with a maximum magnitude of 8.5, 

earthquake location at 1.95 N, 122.9 E longitude with a depth 10 km, and the fault 

parameters are: Strike 92.0˚, Rake 90.0˚, Dip 30.0˚, and slip 12.00 m. Then these 

parameters are included in the modeling grid as modeling area boundaries. 

 

DISCUSSION 

Tsunami modeling in Kwandang Bay obtained results in the form of a 

tsunami animation which presents data on wave arrival time, depth of inundation 

and maximum height of tsunami waves. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Animation footage of tsunami modeling 30 minutes, 45 minutes, 

105 minutes and 120 minutes after the earthquake 

 

The results of tsunami modeling in Kwandang Bay with the M 8.5 

scenario can be seen in Figure 2 that the tsunami waves first arrived on the 

coast of Ponelo Islands District 30 minutes after the earthquake and first 

arrived on the coast of Kwandang District and Tomilito District 45 minutes 

after the earthquake. The arrival time for the tsunami in Ponelo Islands District 

was faster because the earthquake point was closer to the coast. Within 120 

minutes the tsunami had inundated the entire Kwandang Bay area with an area 

of 6.22 km2. 

 

 

 

 

 

 

 

Figure 3: Maximum tsunami height and maximum tsunami submergence 

 

Based on the modeling results in Figure 3a, it is found that the maximum 

tsunami height (maximum wave amplitude) is 11 m wave height above sea level.  
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Figure 3b is the maximum tsunami immersion height (Flow depth) of 10 m 

from the ground surface. 

 

 

 

 

 

 

 

 

 

Figure 4: Tsunami height in Tomilito District 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Tsunami height in Kwandang District 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Tsunami height in Ponelo Islands District 
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From the Kwandang Bay tsunami modeling with the M 8.5 earthquake 

scenario, it produces graphs of different wave heights on three coastlines in 

the North Gorontalo region. These include Tomilito, Ponelo and Kwandang 

beaches. The maximum tsunami height resulting from the M 8.5 earthquake 

scenario for the Gulf coast was highest on the coast of Tomilito District 

(Figure 4) with a height of 11 m. The tsunami arrived on the Tomilito coast 45 

minutes after the earthquake. Then on the coast of Kwandang District (Figure 

5) the tsunami height in Tomilito was 10 m and the lowest tsunami height 

occurred on the Ponelo coast (Figure 6) with a height of 9 m. 

 

CONCLUSION 

Kwandang Bay tsunami modeling with the worst earthquake scenario of 

M 8.5 produces graphs of wave height and tsunami wave arrival time for 3 

beaches in the North Gorontalo region, namely in Tomilito, Kwandang and 

Ponelo subdistricts with an area submerged by the tsunami of around 6.22 km2. 

The maximum tsunami height on the coast of Tomilito District was 11 m. The 

tsunami arrived on the Tomilito coast 45 minutes after the earthquake. Then on 

the coast of Kwandang District, the tsunami height in Tomilito was 10 m and 

the lowest tsunami height occurred on the Ponelo coast with a height of 9 m. 
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