*** grflt01d.f (2005, Aug.) ***

This code modified from grflt01p.f to use Green's function of a static homogeneous full-space  (direct wave) as an aymptotic solution, but not Hisada's solution (1995).

*** grflt01b.f (2005, Aug.) ***

This code combined grflt01p.f and boore5.f to use Boore’s stochastic source model and Green's function of homogeneous half-spaces.

--> This code has a problem, which has the problem as the same as Boore7

 ***  Boore6.f ***

This program was modified from boore5.f to correct the reduction of amplitudes due to phase differences caused by Vr and Vs among sub-faults. (Aug., 2005)

 --> This code has a problem, which introduces artificial dominant frequencies, due to regularly distributed source points.

***  Boore7.f ***

This program was modified from boore6.f to correct the reduction of amplitudes due to phase differences caused by Vr and Vs among sub-faults using the following techniques.

1) The amplification factor for Vr and Vs are used only at coherent (low) frequencies (f < fran). At random (high) frequency range (f > fran), the amplification factors for numbers of sub-faults (sqrt(NL*NW) are used.

2) In order to remove the artificial dominant frequencies, random distributions of rupture times are introduced. 

3) The amplification factor for Vr and Vs are smoothed out to avoid extremely large amplitudes, by using the moving average method. (Aug., 2005)

*** grflt02b.f (2005, Aug.) ***

This code combined grflt01p.f and boore7.f to use Boore’s stochastic source model and Green's function of homogeneous half-spaces.

--> This code has a problem, in which the layered structures are not used at high frequencies.

***  Boore8.f ***

This program was modified from boore7.f to introduce the frequency dependent fault angles for radiation pattern. The fault angles are deviated using the normal Gaussian distribution.

-->  This code has a problem. For high frequencies, the simulated waves are completely random waves, because of the introduction of frequency dependent random angles. The deviated fault angles should be independent of frequencies (Aug.,2005).

***  Boore9.f ***

This program was modified from boore7.f to introduce the homogeneous radiation pattern at high frequency. A P-wave source (expansion/compression  source) and a SH shear source for S waves are used to generate pure P and S waves, respectively. After homogenous amplitude factors (0.52 and 0.63 for P and S, respectively) are multiplied, the P and S Waves of one component are divided into 3 components (Aug.,2005).

***  Boor10.f ***

This program was modified from boore9 (Aug.,2005). The high frequency P is the same as boore9.f, but high frequency S is modified, where only horizontal (SH) waves are generated and distributed into two components (X and Y components).

-> For the 2005 SSJ, this program + milti3.f are used.

***  Grflr03b.f ***

This code combined grflt01p.f and boore9.f to use Boore’s stochastic source model and Green's function of homogeneous half-spaces.

***  Grflr04b.f ***

This code combined grflt01p.f and boor10.f to use Boore’s stochastic source model and Green's function of homogeneous half-spaces.

-> For the 2005 SSJ, this program + phs3.f + grfftp.f are used.

1. phs3sQx-v2.f and grflt12sx1-v2.f  (low-freq. Method for layered half-space)

 (a)  phs3sQx-v1.f (old)   (  phs3sQx-v2.f (new) 

        grflt12sx1-v1.f (old)   (  grflt12sx1-v2.f (new) 

  In order to avoid an error reading “phsl_dat” and “phsr_dat”, the programs for writing and reading were changed in “phsl1_dat” and “phsr1_dat”.

 (b)   grflt12sx1-v2.f (old)   (  grflt12sx1-v3.f (new) 

  In order to simulate more complex faulting processes, we introduced the random time delays in rupture time in grflt12sx1.f, which are always more than zero, and normally distributed deviate with zero mean and a variance of dtime; they are constant at each sub-fault.

2. phs3sx-v3.f and grflto2x-v1.f (high-freq. Method for layered half-space)

 (a)  phs3sx-v1.f (old)   (  phs3sx-v2.f (new )   (  phs3sx-v3.f (new) 

        grflt04bx.f (old)   (  grflto2x-v1.f (new)  (  grflto2x-v1.f (new)

  In order to avoid an error reading “phsl_dat” and “phsr_dat”, the programs for writing and reading were changed in “phsl1_dat” and “phsr1_dat”.

  The fc of the omega 2 model of sub-faults was same as that of the whole fault model in grflt04bx.f. However, the durations of moment-rate functions of the sub-faults were too long, and did not match the observed records at LUC of the Landers earthquake. There, the fc of the sub-faults were changed to small earthquakes in grflto2x.f, which shows shorter durations of moment-rate functions. In addition to the Irikura’s F-functions to follow the scaling law, the exponential-type F-functions was introduced. 

 (b)  grflto2x-v1.f (new)  (  grflto2x-v2.f (new) (  grflto2x-v3.f (new)

  When compared with the observations of the Northridge earthquake, the vertical motions of grflto2x-ver1.f were too small. Therefore, we made some modifications in the high frequency S-wave radiation in grflto2x-v2.f.  Horizontal S-wave amplification factor for high frequency (HHsF) was changed in grflto2x-v3.f
3. omega2x.f (high-freq. Method for full-space or far-field wave)

 (a)  boor10.f (2005)  (  boor12x.f (new)  (  omega2x-v1.f (renamed) (  omega2x-v2.f (new)

        multi3.f (2005)  (  multi4x.f (new)

: In order to obtain waveforms, run grfftpx.f after omega2x-v2.f, and then use multi4x.f and soil_dat.csv (input data of soil layeres).

  The fc of the omega-2 model of sub-faults was same as that of the whole fault model in boor10.f. However, the durations of moment-rate functions of the sub-faults were too long, and did not match the observed records at LUC of the Landers earthquake. There, the fc of the sub-faults were changed to small earthquakes in boor12x.f, which shows shorter durations of moment-rate functions. In addition to the Irikura’s F-functions to follow the scaling law, the exponential-type F-functions was introduced. boor12x.f was renamed by omega2x-v1.f

  When compared with the observations of the Northridge earthquake, the vertical motions of omega2x-v1.f were too small. Therefore, we made some modifications in the high frequency S-wave radiation in omega2x-v2.f.

(b)  omega2x-v2.f (renamed) (  omega2x-v3.f (new)

  Horizontal S-wave amplification factor for high frequency (HHsF) was changed.
・omega2x-v8.f
　統計的震源モデル法、F関数は入倉関数と指数関数が選択可能、要素地震の震源スペクトル位相の高振動数では－πから＋πまで
・omega2x-v9.f

　Omega2x-v8.fの破壊開始時間の分布に、平均遅れ・標準偏差ともに⊿t秒の正規分布を導入
