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GENERAL NOTES:  

The B2DWAVE code is based on a stochastic Boussinesq wave model that calculates the evolution of an input wave spectrum over an alongshore-uniform bathymetry.  The current code uses a 4th-order Runge-Kutta method to integrate a coupled set of spectrum and bispectrum equations over a gently-sloping beach.  For more detailed background on the model, see Herbers et al., "Shoaling transformation of wave frequency-directional spectra", J. of Geophysical Research, Vol 108, No. C1, 3013, 2003.   

B2DWAVE requires the user to provide text files containing an initial frequency-alongshore wavenumber spectrum and a depth profile.  The code’s interactive input allows the user to set a frequency range for statistics calculations, specify locations on the profile at which to save complete spectra, and turn on/off the dissipation.

1. REQUIRED COMPONENT FILES

b2dwave.f90 = main program

[input profile] = ASCII text file containing input depth data

[input spectrum] = ASCII text file containing input spectral data

[input specifications] = (optional) ASCII text file containing responses to initial B2DWAVE prompts

See below for formats of the three input files.

2. RECOMMENDED COMPILING SYNTAX

On linux workstations running Intel Fortran 90 Compiler (V 7.0):

ifc –tpp7 –xW –132 –ob2dwave b2dwave.f90

or (for V 8.0):

ifort –tpp7 –xW –assume byterec1 –132 –ob2dwave b2dwave.f90

On most other unix/linux systems, the following syntax should work:

f90 –O3 –ob2dwave b2dwave.f90

3. FORMAT OF INPUT BOTTOM PROFILE FILE

For a bottom profile of depths H with NX cross-shore values spaced evenly in increments of DX meters, the input file should contain a single column in the following format:

	Row
	Value

	1
	NX

	2
	DX

	3
	H(1)

	4
	H(2)

	…
	…

	NX+2
	H(NX)


The value H(1) should contain the positive depth in meters at the most offshore profile location and the value H(NX) should be the depth at the most onshore location.  The file may have any name of up to 25 characters.

B2DWAVE may become unstable if the grid spacing is too large or the depth approaches zero.  Stopping the model before it reaches the shoreline, decreasing the size of DX, and increasing the value of NX may prevent this instability (but it may also result in an increased computation time). 

A sample input profile file, "profile.in", is included with this B2DWAVE release.  It contains actual depth data from a profile recorded during Duck94 on August 10, 1994.

4. FORMAT OF INPUT SPECTRAL FILE 

 For a frequency-alongshore wavenumber spectrum with NF frequencies and ND wavenumbers, with frequency spacing DF (in rad/s) and wavenumber spacing DD (in rad/m), this should be an ASCII text file containing a single column of values in a specific order, as follows:

	Row
	Value

	1
	NF

	2
	(ND-1)/2

	3
	DF

	4
	DD

	5
	S(1,1)

	6
	S(1,2)

	7
	S(1,3)

	…
	…

	ND+4
	S(1,ND)

	ND+5
	S(2,1)

	ND+6
	S(2,2)

	…
	…

	ND*NF+4
	S(NF,ND)


In the table above, S(ifreq,iwn) represents the spectral matrix, which should be in units of m^3 sec/(rad^2).  The values in the file may be in real or scientific/exponential format.  The spectrum S should have an ODD NUMBER of wavenumber values, ND, symmetrically and evenly spaced around a central wavenumber value of zero.  This file may have any name of up to 30 characters.

A sample "spectrum.in" file is included with this B2DWAVE release.  The sample spectrum has 53 frequencies and 85 wavenumber bins, with frequencies spaced at 0.04295 rad/s (so freq range = 0.04295 to 2.2766 rad/s) and wavenumber bins spaced at 0.0045 rad/m (so direction range = -0.19 to 0.19 rad/m).   The significant wave height associated with the spectrum is approximately 0.94 m, and the spectral peak is located at about 0.65 rad/s and -0.015 rad/m.   This is an actual spectrum measured during Duck94 on Aug 10, 1994.

If desired, the following code may be used to view the spectrum in Matlab:

s=load('spectrum.in');

sp=reshape(s(5:end),s(3)*2+1,s(1));

f=s(2)*(1:s(1));

th=s(4)*(-s(3):s(3));

figure; imagesc(f,th,sp);

5. FORMAT OF INPUT SPECIFICATIONS FILE

At runtime, the B2DWAVE code prompts the user to enter a small amount of information, including filenames of the above two input files and several other quantities.  This input may be entered manually or automated by creating an input specifications file.  The format of such an input file should be as follows:

	Row
	Value 

	1
	[up to 25 char string, name of profile file]

	2
	[up to 30 char string, name of spectrum file]

	3
	FMIN FMAX 

	4
	[up to 6 char file identifier string]

	5
	NLOCS

	6
	LOCS(1)

	7
	LOCS(2)

	…
	...

	NLOCS+5
	LOCS(NLOCS)

	NLOCS+6
	DFLAG [set to 1 to turn on dissipation]


The values of FMIN and FMAX should be in rad/s and on the same line, with at least one space between them.  They are used by B2DWAVE as frequency limits for the calculation of spectral quantities like significant wave height, skewness, and asymmetry.  The file identifier string is appended to the names of each of the four output files generated by B2DWAVE (see below).  The single integer NLOCS tells the program the number of locations at which the user desires the entire computed frequency-wavenumber spectrum to be saved.  The LOCS values that follow NLOCS should correspond to indices of specific locations on the input profile at which the spectrum will be saved.  

NOTE: Because this model uses the 4th-order Runge-Kutta method, spectra are only available at odd LOCS index values.  If an even value is specified, the spectrum at the nearest lesser odd profile index location will be returned.  For example, if a LOCS value of 4 is specified, the spectrum for depth H(3) will be saved.

A sample input file, "b2dwave.input", is included with this B2DWAVE release.   It may be used together with the sample profile and spectrum input files to initially test B2DWAVE on your local operating system.  Once B2DWAVE has been compiled, run it with the input file by typing the following at the linux/unix command line:

./b2dwave < b2dwave.input

6. OUTPUT FILE FORMATS AND CONTENTS

B2DWAVE has four output files, named "b2d.outputA" through "b2d.outputD", with the file ID string appended at the end of each filename (e.g., "b2d.outputAsample").  

b2d.outputA*:  (ASCII) Values of NF,ND,NX,DX, then all values of frequency (rad/s), alongshore wavenumber (rad/m), and depth in meters (in that order, not single column; use fscanf to read into matlab).

b2d.outputB*:  (ASCII) Skewness and asymmetry (two columns) at LOCS locations only (see input specifications file notes).  Matlab loadable.

b2d.outputC*:  (binary) Computed frequency-wavenumber spectrum ES, at LOCS locations only.  Spectral units are   m^3 sec/(rad^2).  To read this file into matlab and view it, use the following code with the appropriate filename inserted and the correct values for NF, ND, and NLOCS:

fid=fopen('b2d.outputC','r');

spec=fread(fid,[1 inf],'float');

fclose(fid);

spec=reshape(spec,NF,ND,NLOCS);

b2d.outputD*:  (ASCII) X, H, infragravity variance (m^2, in the range 0 - FMIN), significant wave height (m), skewness, and asymmetry at all model steps (6 columns).  Matlab loadable.
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