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Purpose: 
2D_Model is designed for preparation of the computational models of 2D local heterogeneous surface structures with planar free surface for the finite-difference modeling of seismic wave propagation by the 2DFD_DVS code.
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Short description:

2D_Model is designed for preparation of the computational models of 2D local heterogeneous surface structures with planar free surface for the finite-difference modeling of seismic wave propagation by the 2DFD_DVS code.
The medium can be divided into 2 parts in the vertical direction:

  
2D heterogeneous- between the flat free surface at z=0 and ZHOM (ZHOM>=0)

  
homogeneous     
- below ZHOM

(ZHOM has to be larger than the z-coordinate of the deepest point of the 2D heterogeneous part, that is, the deepest point of the deepest interface).

For the 2D heterogeneous part you can define NI irregular layers and thus NI interfaces (excluding the free surface). Spatial distributions of material parameters are described by program functions in module mod_func.f90. There is one function for each of the five material parameters – density, P-wave velocity, S-wave velocity, P-wave quality factor and S-wave quality factor. If you change parameters, it is necessary to recompile the code. In the function themselves you can refer to different layers by integer number LAYER.
Input files

2D_Model requires these input files:

· an input file with controlling parameters for the model preparation,

· a file with definition of geometry of the input model.
Input data file '2DMODEL'

The file type is ASCII and contains several controlling variables assembled in namelists. 

NAMELIST  /CONTROL/
H, NP, NI, PTS, KEY_Q
	Name  of  Variable
	Type
	Description

	H
	real
	The spatial grid spacing in [m].

	NP
	integer
	The number of points that define geometry of each interface (each of the interfaces has to be specified by the same number of points).

	NI
	integer
	The number of interfaces (excluding free surface).

	PTS
	integer
	The number of points (the same in the x and z directions) used in the numerical integration for calculation of the effective grid material parameters (has to be even and positive number).

	KEY_Q
	logical
	.TRUE. 
:
material grid parameters accounting for attenuation will be calculated
.FALSE.
: default value


NAMELIST  /BOUNDS/
XBMIN, XBMAX, ZHOM
	Name  of  Variable
	Type
	Description

	XBMIN, XBMAX
	real
	The x coordinates of the leftmost and rightmost points of the interface or part of the interface we want to include in the model. The coordinates must satisfy condition (XBMAX-XBMIN)/H=N1, where N1 is an arbitrary integer number.

	ZHOM
	real
	The z coordinate of the depth at which the homogeneous part of the model starts. The coordinate must satisfy condition  ZHOM/H=N2, where N2 is an arbitrary integer number.


NAMELIST  / FILES/   JM_FILE_NAME, MO_FILE_NAME, Q_FILE_NAME, FILE_SED
	Name  of  Variable
	Type
	Description

	JM_FILE_NAME
	A20
	The name of the file containing spatial distribution of material cell types in the grid.

	MO_FILE_NAME
	A20
	The name of the file containing elastic parameters and densities describing types of material cells.

	Q_FILE_NAME
	A20
	The name of the file containing anelastic parameters describing types of material cells.

	FILE_SED  
	A20
	The name of the file containing definition of geometry of the interfaces. The first column contains x-coordinates at which z coordinates (depths) of the interfaces are specified.


NAMELIST  /PARAMS/  RHO_HOM, VP_HOM, VS_HOM, QP_HOM, QS_HOM,          &

                                       FRJMAX, FRANGE, FREF
	Name  of  Variable
	Type
	Description

	RHO_HOM   
	real
	The density in the homogeneous part of the model.

	VP_HOM   
	real
	The velocity of the P waves in the homogeneous part of the model.

	VS_HOM
	real
	The velocity of the S waves in the homogeneous part of the model.

	QP_HOM
	real
	The quality factor of the P waves in the homogeneous part of the model.

	QS_HOM
	real
	The quality factor of the S waves in the homogeneous part of the model.

	FRJMAX
	real
	The upper limit of the frequency range in which the anelastic coefficients 
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	real
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	FREF
	real
	The reference frequency in [Hz] at which the phase velocities are defined.


Input data file FILE_SED
The file type is ASCII and contains the definition of geometry of the interfaces. The file consists of NP lines and NI+1 columns. Each line represents one vertical slice/cut through the input model. The first number in the line is an x-coordinate or position of a slice. Then there are NI numbers specifying depths of all interfaces (excluding the free surface) at actual slice. The geometry of interfaces between two adjacent input slices is linearly interpolated.
Data are read as follows:

        DO I = 1, NP

          READ (20,*) INT_SED(:,I)

        END DO

The program requires that the FD model lies inside the input model:
        INT_SED(0,1 ) <= XBMIN-H

        INT_SED(0,NP) >= XBMAX+H

The program checks whether the input model is large enough. If it is not, the program stops.
Output files

Output data file MO_FILE_NAME
The file type is binary and contains the elastic parameters and densities describing types of material cells. The data is written as follows:
WRITE ( 14 ) JMNUM
	Name  of  Variable
	Type
	Description

	JMNUM
	integer
	The number of material cell types.


   
WRITE ( 14 ) ( DENU(JM1), DENW(JM1),                        &

                    LAM (JM1), MU  (JM1), MUXZ(JM1),             &                  
                                                JM1 = 1, JMNUM)

	Name  of  Variable
	Type
	Description

	DENU (I)
	real
	The volume arithmetic average of the density [kg/m3] at the grid position of the x-component of the particle velocity in the I-th material cell type.

	DENW (I)
	real
	The volume arithmetic average of the density [kg/m3] at the grid position of the z-component of the particle velocity in the I-th material cell type.

	MU (I)
	real
	The volume harmonic average of the torsion modulus [Pa] at the grid position of the diagonal stress-tensor components in the the I-th material cell type.

	LAM (I)
	real
	The Lame's elastic coefficient 'lambda' [Pa] at the grid position of the diagonal stress-tensor components in the I-th material cell type.

	MUXZ (I)
	real
	The volume harmonic average of the torsion modulus [Pa] at the grid position of the xz- stress-tensor components in the the I-th material cell type.


Output data file Q_FILE_NAME
The file type is binary and contains the anelastic parameters describing types of material cells. The data is written as 
    WRITE ( 14 ) (YMU  (JM1,1:4), YLAM (JM1,1:4),                &

                  YMUXZ(JM1,1:4),                JM1 = 1, JMNUM)

	Name  of  Variable
	Type
	Description

	YLAM  (I, IFREQ)
	real
	The value of the anelastic coefficient corresponding to LAM(I) at the IFREQ-th relaxation frequency.

	YMU  (I, IFREQ)
	real
	The value of the anelastic coefficient corresponding to MU (I) at the IFREQ-th relaxation frequency.

	YMUXZ  (I, IFREQ)
	real
	The value of the anelastic coefficient corresponding to MUXZ (I) at the IFREQ-th relaxation frequency.


Output data file JM_FILE_NAME
The file type is binary and contains the spatial distribution of the material cell types in the spatial grid whose grid spacing is H. The data is written as 
  OPEN ( 13, FILE   = JMH_FILE_NAME, FORM = 'UNFORMATTED',       &

             STATUS='OLD' )

  READ ( 13 )  JM

	Name  of  Variable
	Type
	Description

	JM  (I, L)
	integer
	The integer number specifying a material-cell type in the (I,L)-th grid cell.
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