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1. Introduction 

East Java lies within a tectonic region resulting from the subduction of the Indo-Australian 

and Eurasian plates. On 10 April 202, at 07:00:16 UTC (14:00:16 Local Time), a magnitude Mw 

6.1 earthquake (8.83o S, 112.5o E, depth 80 km) occurred in the south of East Java, Indonesia 

(yellow star in Figure 1). 

 

Figure 1. Map view and cross-section of the 10 April 2021 (Mw 6.1) earthquake (yellow star) 
and its aftershocks until 15 April 2021 (yellow and blue dots). 
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2. Impact of the Earthquake and Field Survey 

A shake map reported by the Meteorological, Climatological, and Geophysical Agency (BMKG) 

shows the impact of the earthquake up to the V MMI scale (Figure 2), which damaged 334 

houses and caused seven fatalities in East Java (https://www.bnpb.go.id/). 

 

Figure 2. Shakemap of the 10 April 2021 (Mw 6.1) south of East Java earthquake 
(http://shakemap.bmkg.go.id/). 

 

https://www.bnpb.go.id/
http://shakemap.bmkg.go.id/
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We have carried out field survey on 11-15 April 2021 in the affected areas to verify the 

intensity scale (Figure 3). We used portable seismographs to identified the site classification 

by using Horizontal-to-Vertical Spectral Ratio (HVSR) method and shear wave velocity (Vs30) 

by using Multichannel Analysis of Surface Waves (MASW) (Figure 4). 

 

Figure 3. Documentation of house damage in several areas in Blitar, East Java. 
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Figure 4. 5ƻŎǳƳŜƴǘŀǘƛƻƴ ƻŦ .aYDΩǎ ǘŜŀƳ ŘǳǊƛƴƎ ŦƛŜƭŘ ǎǳǊǾŜȅΦ 

The most affected area by the earthquake (V MMI scale by field survey) is located in the 

alluvial deposits (Figure 5). The buildings use standard structures, but the amplification effect 

of alluvial ground shaking led to the MMI V. The team also identified that in the northern part 

of the Blitar area, which is shown only IV MMI in the BMKG shakemap but shown up to V MMI 

scale based on field survey was due to non-standard building structures. 

Field surveys in the central and northern regions of the Blitar area show that intensity varies 

from IV to V MMI scale. The observed dominant frequency (fo) is 4.3 to 5 Hz for the lava 

sediment formation (Qlvh) and 2.8 Hz for the Alluvium (Qv) formation; the H/V ratio 

(amplification factor) is 2.9 to 4.9 for lava sediment formation and 3.8 for alluvium plain 

formation.  
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Figure 5. The location of the damaged houses (circles with numbers) in East Java which 
overlaid with the geological map from Sjarifudin and Hamdi (1992). The numbers represent 
the MMI scale based on the field survey. Inset shows the location of the field survey area (red 
rectangle) with respect to the Java region. 

 

Meanwhile, the southern and central regions of the Blitar area show that intensity varies from 

III to V MMI scale. The observed dominant frequency (fo) is 4.3 to 5 Hz for the lava sediment 

formation (Qlvh) and 2.8 to 4.8 Hz for Alluvium (Qv) formations, and 1.3 to 8.5 Hz for 

Wonosari, Wuni, and Mandalika formations. The H/V ratio values (amplification factor) are 

2.9 to 4.9 for lava deposit formation, 3.8 to 6.5 for alluvium plain formations, and 2.8 to 4.5 

for Wonosari and Mandalika formations. Despite the location is close to the epicenter, the 

coastal area of Blitar has a relatively low impact (III MMI scale) since the area is composed of 

fairly hard rocks (limestone of Wonosari formation). 

On the other hand, field surveys in the Lumajang area show that intensity varies from IV to 

VIII MMI scale. We used the MASW method for several locations in Figure 5. Our results show 

the Vs30 value range of 182 to 250 m/s. The most affected area by the earthquake (V MMI 

scale by field survey) has low Vs30 value (Figure 6). 












