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Aftershocks including a mainshock and its foreshocks are relocated using P-wave 

arrival times from International Seismological Centre (ISC). Then, the corresponding 

fault plane is determined based on the obtained aftershock distribution.  

 

1. Data 

1. Period: Jan. 1, 1994 - Oct. 31, 2004 

2. Magnitude: Mw (Global CMT) ≥ 7.2 

3. Total number of earthquakes satisfying the above conditions: 85 

4. Data: P-wave arrival times from International Seismological Centre (ISC) 

 

For each event (hereinafter referred to as a mainshock), following events are 

selected: Earthquakes close to the mainshock in space and time are jointly relocated 

with the mainshock. Conditions are as follows: 

1. Period: The day mainshock occurred and one week each before and after the 

mainshock day (total 15 days). 

2. Epicentral Area: ± 2 degrees both in latitude and longitude from the Centroid 

(Global CMT) of the mainshock. In case of a wider epicentral area than 4 

degrees, the area is expanded. (The area is indicated by a dotted rectangular in 

Figures).  

 

Note: When two or more mainshocks occurred within one week in the same area, 

only the first mainshock and its group are relocated following the above rules. 

Concerning the second and third mainshocks, results by the first relocations are 

used. 

 

2. Analysis 

1. Method: Modified Joint Hypocenter Determination Method (Hurukawa and Imoto, 

1990, 1992; Hurukawa, 1995; Hurukawa et al., 2008) (hereinafter referred to as 

MJHD) 

The MJHD method enables us to locate a group of earthquakes accurately. In 

particular, their relative locations are very accurate, because effects of lateral 

heterogeneity are removed as station corrections in its simultaneous hypocenter 

location. Therefore, the fault plane can be identified from aftershock distribution. 



 

2. Program and Parameters: mjhd07.f 

1. Center of epicentral area: Global CMT Centroid 

2. MSTN (minimum number of stations that observed each event: Default is 20. 

In general, the more available events are, the larger MSTN is used and vice 

versa.  

3. MEVN (minimum number of events observed at each station: Default is 20. 

In general, the more available stations are, the larger MEVN is used and 

vice versa. Important nearby stations should be used even if this condition 

is not satisfied. 

4. Only readings whose travel-time residuals are less than 2 s are used. 

5. a (i) = 0.0, (i = 1, 3) (This relates shifting of a group of locations. See 

Hurukawa et al. (2008)) 

In cases when many of events are located 0 km in depth, we recalculate 

hypocenters by changing a (1) as follows: 

1994.6.2 South of Java: a (1) = 0.8 

1998.5.3 Southeast of Taiwan: a (1) = 0.5 

2003.12.27 Southeast of Loyalty Islands: a (1) = 1.0 

 

3. Hypocenter Distribution Maps 

Fig. 1: ISC hypocenters of events corresponding to events in Fig. 2. 

Fig. 2: Relocated mainshock and aftershocks with high accuracy, in which errors of 

epicenters and depths are less than 0.1 degrees and 20 km, respectively) 

 

1. Map Area: ± 2 degrees from the mainshock (Global CMT Centroid), 0 – 160 km 

or ± 80 km in depth (Note: In case of earthquakes with larger aftershock area, 

map areas are extended to show all events.) 

2. CMT Solution and nodal planes: Global CMT 

3. Directions of Depth Profiles: Directions perpendicular to strikes of two nodal 

planes. 

4. Depth Profiles: Nodal Planes are indicated by straight lines. 

 

In case that two or more earthquakes occurred in the same area within one week, we 

make figures according to the following rules:  

1. dMw ≥ 0.5 

For the 1
st
 mainshock: Mainshock and aftershocks before the 2

nd
 mainshock are 



shown. 

For the 2
nd

 and 3
rd

 mainshocks: The mainshock and aftershocks within 24 hours 

are shown. 

2. dMw < 0.5 

For the 1
st
 mainshock: Mainshock and aftershocks before the 2

nd
 mainshock are 

shown. 

For the 2
nd

 and 3
rd

 mainshock: The mainshock and one week aftershocks are 

shown. 

 

4. Fault Planes 

Assuming that almost all aftershocks occurred on the mainshock fault plane, the 

fault plane of the mainshock is identified by the aftershock distribution. The 

identified fault plane is shown as follows: 

 Thick solid line: A nodal plane corresponding to the fault plane 

 Thin broken line: A nodal plane corresponding not to the fault plane 

 Solid lines: Nodal planes, from which the fault plane is not identified 
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