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9. Application to hypocenter determination 
 

Here, we apply the theory derived in Chapter 8 to hypocenter determination in 

homogeneous half-space. The observational equation is given by: 
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where it  is the arrival time observed at the i-th station, 0t  is the origin time, V  is 

the velocity of the seismic wave, iε  is the error for the i-th station, and iL  is the 

distance between the event and the i-th station defined by: 
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where i
s

i
s

i
seee zyxzyx  , , , , ,  are the latitude, longitude and depth of the event and the i-th 

station in the Cartesian coordinate, respectively (we consider the case in which we can 

neglect the curvature of the earth's surface). The partial derivatives of the arrival time 

of the i-th station with respect to hypocentral parameters are given by: 

(9-3) 
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Note that the partial derivatives with respect to spatial parameters depend on the 

guess. The matrix kG  in eq. (8-1-5) is given by: 

(9-4) 
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We assume the following: 

(9-5) 
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The second equation in eqs. (8-1-6) reduces as: 

(9-6) 
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where 222 /γσε = .  




