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1. INTRODUCTION 
 

The one-dimensional Navy Standard Surf Model (NSSM, or SURF 3.2) has been 
shown to be very robust (Hsu, et al., 2002), but it can produce inaccurate wave and 
longshore current estimations for areas with complicated bathymetry.  Since SURF 
assumes parallel bottom contours in the surf zone, it cannot account for longshore 
variations of bathymetry or forcing.  Only 2D or quasi-3D nearshore models should be 
used for such cases. The Delft3D modeling system, developed by Delft Hydraulics 
(Roevink and Banning, 1994), is a complete coastal hydrodynamic modeling system, 
capable of simulating hydrodynamic processes due to waves, tides, rivers, winds and 
coastal currents.  It uses finite difference numerical techniques and can be run in 
Cartesian or spherical coordinates and for regular or curvilinear grids.  Delft3D has been 
evaluated and validated by Elias et al. (2000) and Morris (2001).   Recently, Hsu et al. 
(2006) validated the model using Duck94 and Santa Barbara data.  Additional validation 
using SandyDuck (Duck,NC) and SURF04 (Sardinia/Italy) data sets are being conducted.   

 
Delft3D produces two-dimensional time dependent forecasting output for many 

nearshore wave and flow parameters.  But it does not produce the operational surf 
forecasting parameters as specified in the Joint Surf Manual.  Using Delft3D output, this 
report describes the software which generates the standard surf parameters including 
maximum and significant breaker height, breaker type statistics, percent of breaking, surf 
zone width, number of surf lines and modified surf index (MSI).   Subroutines from 
SURF 3.2 are adapted to compute these parameters. 
 
2. Delft3D OUTPUT FILES 
 

As described in the Delft3D-FLOW manual (Delft Hydraulics, 2005), the results of a 
Delft3D-FLOW computation are stored in four types of files: 
 
• communication file: <com-runid.def> and <com-runid.dat>. 
• history file: <trih-runid.def> and <trih-runid.dat>. 
• map file: trim-runid.def> and <trim-runid.dat>. 
• drogue file: <trid-runid.def> and <trid-runid.dat>. 
 
These files use the binary NEFIS format, therefore is not easily readable.  MATLAB routines 
provided by Delft3D are used in this software development to read the data.  All necessary input 
(cross-shore data of location, depth, significant wave height, wave angle and longshore current) to 
derive the standard surf parameters can be obtained from the “com” (communication) file.   If the 
roller option is tuned on, then significant wave height needs to be derived from the wave energy 
term in the “trim” (map) file.   When roller is on, radiation stresses and gradients of these stresses 
are computed in Delft3D based on the wave energy and roller energy replacing the conventional 
wave forces as derived from the WAVE (SWAN) model.  Only the wave direction from an initial 
SWAN run is still used.  It should be noted that the currents derived from trim file represent the 
Eulerian-frame (fixed location) velocity whereas those from com file represent Lagrangian-frame 
(following tagged water particles) velocity.  But as far as longshore current is concerned, currents 
derived from both files are the same. 
  _______________
Manuscript approved October 19, 2006. 



 2 

3.  SOFTWARE DESCRIPTION 
 

To help describe the objective of the software, a sample surf summary for a test 
case from SURF 3.2 is presented in Appendix A.  The first part of the summary is the 
input information, and the part starting with “Coded Surf Forecast Follows” is what this 
software will produce from Delft3D results.  Fig. 1 shows the flow chart of the MATLAB 
code to convert Delft3D binary output to ASCII format.    

Convert Delft3D binary
Data to ASCII format
(vs_use.m, vs_find.m,

vs_get.m)

Delft3D NEFIS 
format data:
com-runid.dat
com-runid.def
trim-runid.dat
trim-runid.def

Produce output:
d3d.list and
d3d_ydist.dat files

Date and time
and plot options

Produce 2D plots for
wave heights and 

currents

Fig. 1 – Flow chart for Matlab delft3d2ascii.m

 
Two types of output files are generated.  The first one is called d3d.list which 

shows the list of data filenames at different alongshore locations.  A partial sample is 
listed here: 

 
d3d_0.dat 
d3d_30.dat 
d3d_60.dat 
d3d_90.dat 
…………… 
…………… 
d3d_1710.dat 
d3d_1740.dat 
 
The number in the filenames represents the longshore positions of the cross-shore data, 
e.g., d3d_90.dat is for data at 90-m location relative to the model grid origin.  The second 
file consists of cross-shore data at a particular alongshore location and is partially listed 
below: 
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       x        depth   wave  longshore wave 
                             height  current    angle 
   900.00     8.26     2.34    -0.07     -7.8 
   890.00     8.19     2.34    -0.07     -7.8 
  …......................................................... 
   310.00     3.83     1.92    -0.50     -3.1 
   300.00     3.60     1.88    -0.51     -2.7 
   290.00     3.32     1.83    -0.51     -2.3 
   280.00     2.95     1.76    -0.49     -1.7 
   270.00     2.50     1.64    -0.46     -1.0 
   …......................................................... 
 

Fig. 2 shows the flow chart of the main program where the subroutine names are 
listed in parenthesis.  All subroutines are adopted from SURF 3.2. In additional to these 
two types of files,  another input file called input.par consists of beach orientation, peak 
wave period offshore, wind direction, wind speed and output interval.  Similar to SURF 
3.2, beach orientation angle is defined as the compass heading towards beach.  The 
output interval represents the alongshore distance between adjacent output.  It is noted 
that all input files are in MKS unit, i.e. in meter etc. 

Re-grid the input data
(c_regrid.f, c_fine.f)

Compute percent of breakers
and breaker types

(get_brk.f, get_slope.f, 
percent.f, get_p.f)

Compute maximum wave 
height and breaker angle, etc.

(zone1.f)

Compute surf zone width, 
surf lines, etc.

(shortout.f, abort.f,
new_brk.f, rn2.f)

Produce short format summary
(surfcast.f)

Compute modified surf index
(mdsrf1new.f, mdsrf2.f)

Compute wave number
(wavenum.f)

Read input files:
Input.par, d3d.list and 

multiple d3d_ydist.dat files

Produce output files: msi.dat
and multiple d3d_ydist.out files

Fig. 2 – Flow chart for main Fortran program
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Two types of output files are generated by this software.  The first type of files is 
named with an “out” extension: 
 
d3d_0.out 
d3d_30.out 
d3d_60.out 
d3d_90.out 
…………… 
 
They correspond to the surf summary for alongshore locations from those input files as 
listed in d3d.list, e.g. d3d_540.dat is for summary for input d3d_540.dat.   Identical in 
content to the SURF 3.2 summary as listed in Appendix A, a sample “out” file from 
Delft3D results is listed here: 
 
 
     *****  *****  Coded Surf Forecast Follows  *****  ***** 
 
 Significant Breaker Height                    alfa =    4.9 ft 
 Maximum Breaker Height                       bravo =    7.5 ft 
 Dominant Breaker Period                    charlie =    8.0 sec 
 Dominant Breaker Type                        delta = Spilling Surf 
 ( 98% Spilling,   2% Plunging,   0% Surging) 
 Breaker Angle (toward left flank)             echo =   12.9 deg 
 Littoral Current (toward left flank)       foxtrot =    1.7 kts 
 Number of Surf Lines                         golf1 =    4.2 
 Surf Zone Width                              golf2 =  538.0 ft 
 Average Wave Length                                =  126.7 ft 
 Wind Speed                                  hotel1 =   10.0 kts 
 Wind Direction                              hotel2 =   46.0 deg 
 
 Modified Surf Index =      7.2 

 
Units are in feet as in the SURF 3.2.  The second type of output file is called msi.dat 
consisting of MSI, surf zone width and it’s alongshore distance.  Many other surf 
parameters can easily be added on the output list.   
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4. SAMPLE RESULTS 
 
 A simulation of Delft3D was conducted for a Duck94 case at 1600 EST, 10 
October 1994.  The Delft3D output was processed by the new software.  Fig. 3 shows the 
computed MSI (from the output file: msi.dat) as a function of longshore locations.  The 
straight line at MSI = 8 represents operational limit of landing craft mechanized (LCM-6, 
LCM-8) and landing craft, air cushion (LCAC).  
 

 
 

Fig. 3 – Sample plot of MSI for a Duck94 test case. 
 
In Fig. 4, the edge of surf zone, derived from the computed surf zone width, is plotted 
with longshore current over depth.  The white line corresponds to locations where 10 
percent of waves are breaking.  The yellow arrow-head represents 1 knot (0.51 m/s) of 
current. 
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Fig. 4 – Sample plot showing the edge of surf zone with longshore currents over depth. 
 
5. FUTURE PLANS 
 

The present software applies to Cartesian grids where the coastline is almost 
straight, so that beach angle remains about the same for the entire modeling region.  
Future refinement of the software should extend its application to curvilinear grids.  The 
present operational Perl script, for running Delft3D using DIOPS (Allard, et al., 2005) 
output, should also incorporate the present software, so that standard Navy surf output 
can be generated automatically. 
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APPENDICES 
 
Appendix A – Sample SURF 3.2 output showing the standard Navy surf output 
 
 Test Case 1 Output File - case1.out 
 
      * * * * *   * * * * *   Sur f  For ecast   * * * * *   * * * * *  
 
Navy St andar d Sur f  Model     Ver si on 3. 2 
Dat e and Ti me of  For ecast :   01/ 01/ 2001   0100 
Sessi on Logged t o f i l e case1. out                                 
Landi ng Zone Name          = case 7 beach                             
Si ght  Li ne                 =   0. 0 deg 
Equi l i br i um Beach Sedi ment  = medi um sand                              
Wave I nput  Dept h           =  25. 0 f t  
Sea   Hei ght ,  Per i od,  Di r ect i on =   0. 0 f t ,   0. 0 sec,    0. 0  deg 
Swel l  Hei ght ,  Per i od,  Di r ect i on =   3. 0 f t ,  10. 0 sec,  160. 0  deg 
Wi nd Speed                 =  10. 0 kt s 
Wi nd Di r ect i on             = 240. 0 deg 
Ti de Level                  =  - 1. 0 f t  
  
I nt er nal l y  Gener at ed Spect r um Used 
St ar t i ng Dept h             =  24. 0 f t  
Out put  I nt er val             =   5. 0 f t  
Comput at i onal  gr i d spaci ng =   2. 0 f t                                             
Si gni f i cant  Wave Hei ght  Of f shor e =      3. 0 f t                                    
Peak Per i od                      =     10. 0 sec                                  
Aver age wave di r ect i on           =    - 20. 0 deg                                  
Per cent  of  Br eaki ng Waves i s l ess t han  5. 0 %  at  st ar t i ng dept h.                 
 
     * * * * *   * * * * *   Coded Sur f  For ecast  Fol l ows  * * * * *   * * * * *  
 Si gni f i cant  Br eaker  Hei ght                     al f a =    3. 6 f t  
 Maxi mum Br eaker  Hei ght                        br avo =    5. 5 f t  
 Domi nant  Br eaker  Per i od                    char l i e =   10. 0 sec 
 Domi nant  Br eaker  Type                        del t a = Spi l l i ng Sur f  
 (  84% Spi l l i ng,   16% Pl ungi ng,    0% Sur gi ng)  
 Br eaker  Angl e ( t owar d l ef t  f l ank)              echo =   11. 9 deg 
 Li t t or al  Cur r ent  ( t owar d l ef t  f l ank)        f oxt r ot  =    1. 5 kt s 
 Number  of  Sur f  Li nes                         gol f 1 =    2. 0 
 Sur f  Zone Wi dt h                              gol f 2 =  246. 0 f t  
 Aver age Wave Lengt h                                =  120. 9 f t  
 Wi nd Speed                                  hot el 1 =   10. 0 kt s 
 Wi nd Di r ect i on                              hot el 2 =  240. 0 deg 
 
 Modi f i ed Sur f  I ndex =      7. 2 
 
    * * * * *   * * * * *   Det ai l ed Sur f  Out put  Fol l ows  * * * * *   * * * * *  
 
 I ndx   Di st    Wat er   Si g Br kr   Max Br kr   Pr cnt   Br kr    Li t t or al  
      Of f shor e Dept h   Hei ght     Hei ght    Br kng  Angl e  Cur r ent  
        ( f t )     ( f t )     ( f t )       ( f t )     waves  ( deg)    ( kt s)  
 
   1   302. 4      9. 3   3. 57     5. 46     5. 2    - 12. 7    0. 12                   
   2   297. 4      9. 1   3. 57     5. 47     5. 5    - 12. 6    0. 07                   
   3   292. 4      9. 0   3. 57     5. 47     5. 9    - 12. 5    0. 01 
   . . . . . . . . . .  



 9 

                   
 

Appendix B – MATLAB delft3d2ascii.m to read Delft3D NEFIS format output files 
 
%f unct i on [ ]  = del f t 3d2asci i  ( r uni d, dat et i me, ct i t l e, r ol l er )  
% Read t he Del f t 3D com and t r i m f i l es t o pr oduce pl ot s and asci i  out put  
f i l es 
% Devel oped by E.  Roger s,  J.  Dykes and L.  Hsu,  Code 7322,  NRL 
% The f ol l owi ng par amet er s ar e pl aced her e t o be t ai l our ed t o your  
% par t i cul ar  pr obl em and pr ef er ences.  
pat h( pat h, ' / home/ ut ah/ hsu/ del f t 3d/ 2. 11. 00/ d3dmat l ab' )  
r uni d=' du8' ;  
dat et i me=' 1994101016'  
ct i t l e=' Duck94' ;  
r ol l er  =1;  %when r ol l er  i s  used i n * . mdf  f i l e,  ot her wi se r ol l er =0 
% When r ol l er  i s  used,  wave hei ght  shoul d be der i ved f r om t r i m i nst ead 
com f i l e 
 
t hi n_s = 4;  % pl ot  t hi nni ng of  ar r ows i n cur r ent  pl ot  
t hi n_w = 4;  % pl ot  t hi nni ng i n ar r ows i n wave pl ot  
qual i t y  = ' 75' ;  % j peg qual i t y  l evel ,  af f ect s f i gur e s i ze and qual i t y  
hscal e = 75;  %wave di r ect i on ar r ow scal e 
vscal e = 125;  %vel oci t y ar r ow scal e 
v l egend = 0. 5;  %ar r owhead l egend vel oci t y 
r ange = [ - 18: 3: 0] ;   %dept h cont our  i nt er val  and r ange 
sc = 0. 25;  % cont our  smoot hi ng,  f i ne gr i d uses a smal l  number ,  coar se 
gr i d uses a l ar ge number  
f z = 12;  %f ont  s i ze 
 
% For  cr oppi ng 
%xst ar t  = 50;   % st ar i ng i ndex 
%nxend = 171;    % endi ng i ndex 
 
% Com f i l e i s  opened and r el evant  i nf o i s  ext r act ed.  
f i l ename = spr i nt f  ( ' %s%s' ,  ' com- ' ,  r uni d,  ' . dat ' )  
Nf s = vs_use ( f i l ename, ' qui et ' ) ;  
f i l ename2 = spr i nt f  ( ' %s%s' ,  ' t r i m- ' ,  r uni d,  ' . dat ' )  
Nf s2 = vs_use ( f i l ename2, ' qui et ' ) ;  
 
%vs_di sp ( Nf s) ;  % show al l  s t or ed par amet er s 
%nt cur s = vs_get  ( Nf s, ' KENMNT' , ' NTCUR' , ' qui et ' ) ;  
r ef _dat e = vs_get  ( Nf s,  ' PARAMS' ,  ' I T01' ,  ' qui et ' ) ;  
r ef _t i me = vs_get  ( Nf s,  ' PARAMS' ,  ' I T02' ,  ' qui et ' ) ;  
t scal e = vs_get  ( Nf s,  ' PARAMS' ,  ' TSCALE' ,  ' qui et ' ) ;  
t i mcur  = vs_get  ( Nf s, ' CURTI M' , ' TI MCUR' , ' qui et ' ) ;  
i f  i scel l  ( t i mcur )  == 0 
  nt i me = t i mcur ;  
el se 
  nt i me = cel l 2mat  ( t i mcur ) ;  
end 
t au = t scal e *  nt i me( 1) / 3600;  
cr ef _dat e = num2st r  ( r ef _dat e) ;  
cr ef _t i me = num2st r  ( r ef _t i me) ;  
yyyy = st r 2num ( cr ef _dat e ( 1: 4) ) ;  
mm = st r 2num ( cr ef _dat e ( 5: 6) ) ;  
dd = st r 2num ( cr ef _dat e ( 7: 8) ) ;  
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hh = st r 2num ( cr ef _t i me) ;  
nt i me = dat enum ( yyyy,  mm,  dd,  hh,  0,  0)  + t au/ 24;  
[ vyyyy,  vmm,  vdd,  vhh]  = dat evec ( nt i me) ;  
val i d_dat e = spr i nt f  ( ' %d%0. 2d%0. 2d'  ,  vyyyy,  vmm,  vdd) ;  
%CLH   val i d_hour  = spr i nt f  ( ' %0. 2d' ,  vhh) ;  
%somehow get t i ng dat e and t i me f r om above i s not  al ways cor r ect ,  so use 
dat et i me ( an i nput  f r om scr i pt )  i nst ead  
val i d_dat e=dat et i me( 1: 8) ;  
vhh =st r 2num( dat et i me( 9: 10) ) ;   
yymmddhh=dat et i me( 3: 10) ;  
val i d_hour  = spr i nt f  ( ' %0. 2d' ,  vhh) ;  
 
% Get  cur r ent s 
%dat a = vs_get  ( Nf s, ' CURTI M' , ' U1' , ' qui et ' ) ;  
dat a = vs_get  ( Nf s2, ' map- ser i es ' , ' U1' , ' qui et ' ) ;  
nt  = s i ze ( dat a,  1) ;  % nt  i s  f or  get t i ng t he l ast  dat a set  
% i f  onl y one dat a set  ( one t i me st ep)  used,  t he dat a ar r ay i s  no 
l onger  a cel l  ar r ay.  
i f  i scel l  ( dat a)  == 0 
  USPD = dat a' ;  
  el se 
    USPD_CELL = dat a( nt ) ;  
      USPD = USPD_CELL{ 1, 1} ' ;  
      end 
dat a = vs_get  ( Nf s2, ' map- ser i es ' , ' V1' , ' qui et ' ) ;  
%dat a = vs_get  ( Nf s, ' CURTI M' , ' V1' , ' qui et ' ) ;  
      i f  i scel l ( dat a)  == 0 
        VSPD = dat a' ;  
      el se 
        VSPD_CELL = dat a( nt ) ;  
 VSPD = VSPD_CELL{ 1, 1} ' ;  
      end 
 
% Get  wave par amet er s 
% when usi ng r ol l er ,  get  wave ener gy,  t hen conver t  t o wave hei ght  
 
i f  r ol l er  == 1 
         
dat a = vs_get  ( Nf s2,  ' map- r ol - ser i es ' ,  ' EWAVE1' ,  ' qui et ' ) ;  
i f  i scel l  ( dat a)  == 0 
  weng = dat a' ;  
el se   
  weng_cel l  = dat a( nt ) ;  
  weng = weng_cel l { 1, 1} ' ;  
end 
% Change enger y t o wave hei ght  
whr ms=sqr t ( 8* weng/ 9. 81/ 1025) ;   
 
el se 
  
whr ms = vs_get  ( Nf s,  ' WAVTI M' ,  ' HRMS' ,  ' qui et ' ) ' ;  
 
end ;  % end of  r ol l er  l ogi c 
 
wdi r  = vs_get  ( Nf s,  ' WAVTI M' ,  ' DI R' ,  ' qui et ' ) ' ;  
DP0 = vs_get  ( Nf s,  ' I NI TBOT' ,  ' DP0' ,  ' qui et ' ) ' ;  
X2D = vs_get  ( Nf s,  ' GRI D' ,  ' XCOR' ,  ' qui et ' ) ' ;  
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Y2D = vs_get  ( Nf s,  ' GRI D' ,  ' YCOR' ,  ' qui et ' ) ' ;  
 
% Get  r i d of  ext r a r ow and col umn put  i n by Del f t 3D 
nx = s i ze ( X2D,  1)  -  1;  
ny = s i ze ( X2D,  2)  -  1;  
DP0 = - DP0( 1: nx,  1: ny) ;   % set  dept h as negat i ve   
X2D = X2D( 1: nx,  1: ny) ;  
Y2D = Y2D( 1: nx,  1: ny) ;  
  x=X2D( : , 1) ;  
  y=Y2D( 1, : ) ;  
  USPD=USPD( 1: nx, 1: ny) ;  
  VSPD=VSPD( 1: nx, 1: ny) ;  
  whsi g=sqr t ( 2) * whr ms( 1: nx, 1: ny) ;  
  wdi r =wdi r ( 1: nx, 1: ny) ;  
   
% Cr op boundar i es f r om m = nxst ar t  t o nxend 
%CLH no cr oppi ng nx = nxend -  nxst ar t  + 1;  
 
%Y2D = Y2D( nxst ar t : nxend,  : ) ;  
%X2D = X2D( nxst ar t : nxend,  : ) ;  
%USPD = USPD( nxst ar t : nxend,  : ) ;  
%VSPD = VSPD( nxst ar t : nxend,  : ) ;  
%DP0 = DP0( nxst ar t : nxend,  : ) ;  
%whr ms = whr ms( nxst ar t : nxend,  : ) ;  
%wdi r  = wdi r ( nxst ar t : nxend,  : ) ;  
 
% t hi nni ng  
i t  = 0;  
%ski p near  t he boundar y 
j sk i p = 0;  
f or  i  = 1: t hi n_s: nx 
  i t  = i t  + 1;  
  j t  = 0;  
  f or  j  = ( j sk i p+1) : t hi n_s: ( ny -  j sk i p)  
    j t  = j t  + 1;  
    Y2D_s( i t ,  j t )  = Y2D( i ,  j ) ;  
    X2D_s( i t ,  j t )  = X2D( i ,  j ) ;  
    USPD_s( i t ,  j t )  = USPD( i ,  j ) ;  
    VSPD_s( i t ,  j t )  = VSPD( i ,  j ) ;  
  end 
end 
i t  = 0;  
f or  i  = 1: t hi n_w: nx 
   i t  = i t  + 1;  
   j t  = 0;  
%   f or  j  = ( j sk i p+1) : 2* t hi n_w: ( ny -  j sk i p)  
   f or  j  = ( j sk i p+1) : t hi n_w: ( ny -  j sk i p)  
     j t  = j t  + 1;  
     Y2D_w( i t ,  j t )  = Y2D( i ,  j ) ;  
     X2D_w( i t ,  j t )  = X2D( i ,  j ) ;  
     whx( i t ,  j t )  = whr ms( i ,  j )  *  cos ( wdi r ( i ,  j )  *  pi / 180) ;  
     why( i t ,  j t )  = whr ms( i ,  j )  *  s i n ( wdi r ( i ,  j )  *  pi / 180) ;  
   end 
end 
 
f i gur e ( 1) ,  c l f ,  hol d of f  
axi s equal  
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h = pcol or  ( x,  y,  DP0' ) ;  
axi s equal  
set  ( h, ' l i nest y l e' , ' none' )  
shadi ng i nt er p;  % smoot h l ooki ng 
%axi s ( [ mi n( x)  max( x)  mi n( y)  max( y) ] )  
newmap=j et ;  
%l i ght j et =newmap( 12: 58, : , : ) ;  
col or map( j et ) ;  
caxi s ( [ mi n( mi n( DP0) )  0] )  
col or bar  
x l abel  ( ' x  ( m) ' , ' f ont s i ze' , f z)  
y l abel  ( ' y  ( m) ' , ' f ont s i ze' , f z)  
t i t l e1 = spr i nt f  ( ' %s%s%s%s%s%s%s' ,  ' Cur r ent  over  Dept h,  ' ,  c t i t l e,  '  
' ,  val i d_dat e,  '  ' ,  val i d_hour ,  ' EST' ) ;  
t i t l e ( [ t i t l e1]  , ' f ont s i ze' , 10)  
set  ( gca, ' f ont s i ze' , f z)  
hol d on 
qui ver  ( X2D_s,  Y2D_s,  USPD_s* vscal e,  VSPD_s* vscal e,  0,  ' k- ' ) ;  
set  ( f i ndobj  ( ' t ype' ,  ' l i ne' ) ,  ' l i newi dt h' ,  0. 03)  
hol d on 
xd = ( max( x) - mi n( x) ) / 10+mi n( x) ;  
yd = ( max( y) - mi n( y) ) / 16+mi n( y) ;  
xd2 = ( max( x) - mi n( x) ) / 11+mi n( x) ;  
yd2 = ( max( y) - mi n( y) ) / 11+mi n( y) ;  
% cur r ent  l egend 
qui ver ( xd, yd, vscal e* vl egend, 0. , 0, ' m- ' )  
t ext ( xd2, yd2, ' 0. 5 m/ s ' , ' f ont s i ze' , 11, ' col or ' , ' m' )  
 
f i gur e ( 2)  
axi s equal  
h = pcol or  ( x,  y,  whsi g' ) ;  
axi s equal  
set  ( h, ' l i nest y l e' , ' none' )  
shadi ng i nt er p;  % f or  smoot h l ooki ng 
col or map( j et )  
col or bar  
caxi s( [ 0  max( max( whsi g) ) ] )  
x l abel  ( ' x  ( m) ' ,  ' f ont s i ze' ,  f z)  
y l abel  ( ' y  ( m) ' ,  ' f ont s i ze' ,  f z)  
t i t l e2 = spr i nt f  ( ' %s%s%s%s%s%s%s' ,  ' Si g Wav Hgt  and Dept h Cont ,  ' ,  
c t i t l e,  '  ' ,  val i d_dat e,  '  ' ,  val i d_hour ,  ' Z' ) ;  
t i t l e ( [ t i t l e2]  , ' f ont s i ze' , 10)  
set  ( gca,  ' f ont s i ze' ,  f z)  
hol d on 
qui ver  ( X2D_w, Y2D_w, whx* hscal e, why* hscal e, 0, ' k- ' ) ;  % wave vect or  
set  ( f i ndobj ( ' t ype' , ' l i ne' ) , ' l i newi dt h' , 0. 03)  
hol d on;  
  
x f  = l i nspace ( mi n( x) ,  max( x) ,  nx* sc) ;  
yf  = l i nspace ( mi n( y) ,  max( y) ,  ny* sc) ;  
[ X, Y]  = meshgr i d ( x, y) ;  
[ XI , YI ]  = meshgr i d ( xf , yf ) ;  
ZI  = i nt er p2 ( X,  Y,  DP0' ,  XI ,  YI ,  ' cubi c ' ) ;  
[ C, h]  = cont our  ( xf ,  y f ,  ZI ,  r ange,  ' m- - ' ) ;  
set  ( h,  ' l i newi dt h' ,  0. 03)  
hh=cl abel ( C, h, ' Label Spaci ng' , 216) ;  
set  ( hh,  ' col or ' ,  ' m' , ' f ont s i ze' ,  11)  
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s t r  = [ ' pr i nt  - f 1 - dpng '   ' vduc'  yymmddhh] ;  
di sp ( st r )  
eval  ( st r )  
%st r  = [ ' pr i nt  - f 2 - dpng '  ' w'  dat et i me ] ;  
s t r  = [ ' pr i nt  - f 2 - dpng '  ' wduc'  yymmddhh ] ;  
di sp ( st r ) ;  
 
% I f  t he coor di nat es wer e i n UTM,  t hi s t abul ar  out put  woul d be sui t abl e 
f or  i ngest  i nt o Ar cVi ew.  
%f i l eout  = spr i nt f  ( ' %s%s%s%s' ,  ct i t l e,  ' t abl e' ,  ' . dat ' ) ;  
%f out  = f open ( f i l eout ,  ' w' ) ;  
%f pr i nt f  ( f out ,  ' %9s %9s %9s %9s %9s %9s %9s\ n' ,  ' X' ,  ' Y' ,  ' Dept h( m) ' ,  
' Hsi g( m) ' ,  ' Di r ( Car t ) ' ,  ' U' ,  ' V' ) ;  
%i n = 0;  
%f or  i y  = 1: ny 
%  f or  i x  = 1: nx 
%    i f  ( DP0( i x, i y)  < 0)  
%      f pr i nt f  ( f out ,  ' %9. 1f  %9. 1f  %9. 1f  %9. 1f  %9. 1f  %9. 4f  %9. 4f \ n' ,  
X2D( i x, i y) ,  Y2D( i x, i y) ,  DP0( i x, i y) ,  whsi g( i x, i y) ,  wdi r ( i x , i y) ,  
USPD( i x, i y) ,  VSPD( i x, i y) ) ;  
%    el se 
%      f pr i nt f  ( f out ,  ' %9. 1f  %9. 1f  %9. 1f  %9. 1f  %9. 1f  %9. 4f  %9. 4f \ n' ,  
X2D( i x, i y) ,  Y2D( i x, i y) ,  DP0( i x, i y) ,  NaN,  NaN,  NaN,  NaN) ;  
%    end 
%  end 
%end 
%f cl ose ( f out ) ;  
 
f i d1=f open( ' d3d. l i s t ' , ' w' ) ;  
 
f or  j j  = 1 :  2:  ny 
ydi st =15* ( j j - 1) ;  
 
% change car t esi an t o sur f  wave angl e convent i on 
    t mpwdi r ( : , j j ) =- ( wdi r ( : , j j ) - 180) ;  
  f or  i i =1: nx  ;  
% f i x  f or  wave angl e beyond comput at i on,  i . e.  on l and 
    i f  ( t mpwdi r ( i i , j j )  == 180) ;  
    t mpwdi r ( i i , j j ) =0. 0;  
    end 
  end 
 
%onl y save t he dat a when dept h i s  l ar ger  t han 0,  i . e.  wet  
zt mp=- DP0( : , j j ) ;  
L=f i nd( zt mp > 0) ;  
 
out put = [ ( f l i pud( X2D( L, j j ) ) ) ' ;  ( f l i pud( -
DP0( L, j j ) ) ) ' ; ( f l i pud( whsi g( L, j j ) ) ) ' ;  
( f l i pud( VSPD( L, j j ) ) ) ' ; ( f l i pud( t mpwdi r ( L, j j ) ) ) ' ] ;  
pr of i l eout =spr i nt f  ( ' %s' ,  ' d3d_' , num2st r ( ydi st ) ,  ' . dat ' ) ;  
f i d=f open( pr of i l eout , ' w' ) ;  
f pr i nt f ( f i d, ' %8. 2f  %8. 2f  %8. 2f  %8. 2f  %8. 1f \ n ' , out put ) ;  
f c l ose( f i d) ;  
f pr i nt f ( f i d1, ' %s\ n ' , pr of i l eout ) ;  
end 
f c l ose( f i d1) ;  
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Appendix C -  Main Fortran Program surfdelft3d.f 
 (All subroutines are adapted from SURF 3.2 and are not listed here) 
 
C  Thi s pr ogr am i s devel oped t o pr oduce st andar d Navy sur f  par amet er s  
C  f r om Del f t 3D 
C  Al l  subr out i nes ar e adapt ed f r om SURF 3. 2.  
C  Pr ogr ammed by Lar r y Hsu and val i dat ed by Ted Met t l ach 
C  For  quest i ons,  cont act  Lar r y Hsu,  code 7322,  NRL,  
hsu@nr l ssc. navy. mi l  
 
C  I nput  f i l es ar e pr oduced f r om del f t 2asci i . m ( MATLAB) :   d3d. l i s t  and  
C  d3d_ydi st . dat  f i l es.   Addi t i onal  i nput  f i l e i s  i nput . par  whi ch 
pr ovi des 
C  beach or i ent at i on,  peak wave per i od of f shor e,  wi nd di r ect i on,  wi nd 
speed  
C  and out put  i nt er val .  
 
C  Out put  f i l es ar e msi . dat  and d3d_ydi st . out  f i l es whi ch gi ve sur f  
summar y.   
 
c    l ocal  var i abl es f r om SURF 3. 2:  
c al f a r eal      s i gni f i cant  br eaker  hei ght                 
c  br avo r eal      maxi mum br eaker  hei ght  
c chr l i e r eal      domi nant  br eaker  per i od 
c dangl e r eal      angl e bet ween di r ect i onal  bi ns 
c depname char * 40  dept h pr of i l e f i l e name 
c dsea    r eal      i nput  di r ect i on f or  sea cont r i but i on 
c dst ar t   r eal      i nput  st ar t i ng dept h 
c dswel l   r eal      i nput  swel l  di r ect i on f or  i nt er nal l y   
c          gener at ed spect r um 
c dxy1( poi nt s)  r eal      cor r espondi ng dept hs wi t h no t i de 
c echo    r eal  br eaker  angl e 
c ehsi g r eal  s i gni f i cant  wave hei ght  f r om di r ect i onal  
c            spect r um  
c esowm ( di r num, f r eqnum)  r eal      di r ect i onal  wave spect r um  
c f i l e_dat   char * 40  out put  f i l e name * . dat  
c f i l e_i n   char * 40  i nput  f i l ename 
c f i l e_out   char * 40  out put  f i l e name * . out  
c f i l e_t mp  char * 40  t empor ar y f i l e 
c f i l e_spc  char * 40  out put  f i l e name f or  r ef r act ed wave spect r um 
c f oxt r t     r eal      l ongshor e cur r ent  speed and di r ect i on 
c f r acname  char * 40  wave r ef r act i on f i l e name 
c f r eq ( f r eqnum)  r eal      i nput  wave spect r um cent er  f r equenci es 
c f r eq_r s( f r eqnum)   r eal    f r equenci es assoc' d w/  i nput  r ef r act t i on &  
c     shoal  mat r i ces     
c  f r eq1 ( f r eqnum)  r eal      begi nni ng f r equency bi n val ues 
c f r eq2 ( f r eqnum)  r eal      endi ng f r equency bi n val ues 
c gamma2  r eal  beach or i ent at i on,  compass l eadi ng di r ect l y  t owar d beach 
c gol f 1   r eal      number  of  sur f  l i nes 
c gol f 2   r eal      sur f  zone wi dt h 
c hsea    r eal      i nput  s i gni f i cant  wave hei ght  f or  sea  
c         cont r i but i on t o pi er son moskowi  
c hswel l   r eal      i nput  s i gni f i cant  wave hei ght  f or   
c          i nt er nal l y  gener at ed spect r um 
c i day    i nt eger   i nput  day 
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c i di r ec  i nt eger   number  of  di r ect i on bi ns i n t he i nput  spect r um  
c i di r ec_r s  i nt eger   number  of  di r ect i ons assoc' d w/  i nput   
c  r ef r act i on & shoal  mat r i ces 
c i f r eq  i nt eger   number  of  f r equency bands i n t he i nput  spect r um 
c     i f r eq_r s   i nt eger   no.  of  f r eqs assoc' d w/  i nput  r ef r act i on 
c                & shoal  mat r i ces 
c i gamma i nt eger  beach or i ent at i on r ot at ed 90°  f r om  
c        or i gi nal  headi ng t owar d beach 
c i hour   i nt eger  i nput  hour  
c i ht l 1  r eal   wi nd speed coded sur f  f or ecast  val ue 
c i ht l 2  r eal   wi nd di r ect i on 
c i mi n   i nt eger  i nput  mi nut e 
c i mont h i nt eger  i nput  mont h 
c i year   i nt eger  i nput  year  
c j gamma i nt eger  t empor ar y val ue set  t o beach or i ent at i on 
c l i ne char * 80  t empor ar y var i abl e used t o r ead l i nes 
c l i n_st r ess l ogi cal  l ongshor e cur r ent  sol ut i on ( t r ue or  f al se)  
c l ndname char * 40 i nput  l andi ng zone name 
c nnn i nt eger  number  of  poi nt s i n t he i nput  dept h ar r ay 
c pct ( 4)  r eal   per cent  of  di f f er ent  br eaker  t ypes 
c       pct  ( 1)  = spi l l i ng 
c       pct  ( 2)  = pl ungi ng 
c       pct  ( 3)  = sur gi ng 
c       pct  ( 4)  = t ot al  
c  per i od( f r eqnum)   r eal      per i od ar r ay ( 1/ f r equency)  
c psea  r eal  i nput  wave per i od f or  sea cont r i but i on t o  
c       pi er son spect r um 
c pswel l  r eal  i nput  swel l  per i od f or  i nt er nal l y  gener at ed  
c        spect r um 
c r ol l er  l ogi cal   r ol l er  usage ( t r ue or  f al se)  
c sel f _st  char * 1   sel f  s t ar t  f l ag ( yes or  no)   
c s l ope   r eal      bot t om sl ope 
c spect r a l ogi cal   does i nput  spect r a exi st ? ( t r ue or  f al se)  
c spef i l e char * 40  sel ect ed wave spect r um f i l e name 
c spedept h  r eal      dept h at  i nput  wave spect r um 
c sur f y l ogi cal   s i gni f i cant  wave hei ght s gr eat er  t han  
c       0. 5 f t ? ( t r ue or  f al se)  
c t i de  r eal      i nput  t i de l evel  
c wdi r   r eal      i nput  wi nd di r ect i on compass headi ng 
c       f r om whi ch wi nd comes 
c wspd  r eal      i nput  wi nd speed 
c xcoef f ( di r num,  f r eqnum)  r eal   shoal i ng coef f i c i ent  mat r i x  adj ust ed t o 
c   x f r om and f r eq 
c xcoef f _r s( di r num, f r eqnum)  r eal  shoal i ng coef f i c i ent  mat r i x  i nput  f r om 
f r acname 
c xdel t   r eal  sur f  zone out put  i nt er val   
c  xdel t _gr  r eal  sel f - adj ust i ng cr oss- shor e gr i d st ep 
c xf r om( di r num)  r eal  di r ect i on ar r ay,  di r ect i on f r om whi ch wave ener gy 
comes 
c xf r om_r s ( di r num)  r eal   di r ect i on ar r ay assoc' d w/  i nput   
c                r ef r act i on & shoal  mar t i ces 
c xt het a( di r num, f r eqnum)  r eal  r ef r act i on angl e mat r i x  adj ust ed t o xf r om 
and f r eq 
c xt het a_r s( di r num, f r eqnum) r eal    r ef r act i on angl e mat r i x  i nput  f r om 
f r acname 
c xx1( poi nt s)  r eal  adj ust ed cr oss- shor e di st ances f r om dept h pr of i l e 
c ydept h char * 1   i nput  dept h pr of i l e used? ( yes or  no)  
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c ydet ai l  char * 1   det ai l ed out put ? ( yes or  no)  
c yr ef r ac char * 1   i s  r ef r act i on consi der ed i n anal ysi s?  ( yes or  no)  
c yst r   char * 1   i s  st r ai t  coast  r ef r act i on used?  ( yes or  no)  
c                                           
      pr ogr am sur f del f t 3d 
c 
      i mpl i c i t  none 
      i nc l ude ' common. i nc '  
c  
      i nt eger  i f r eq,  i di r ec,  nnn,  i gamma 
      i nt eger  i f r eq_r s,  i di r ec_r s 
      i nt eger  i year ,  i mont h,  i day,  i hour ,  i mi n,  j gamma 
      i nt eger  spe_t ype 
c 
      r eal  xx1( poi nt s) ,  dxy1( poi nt s) ,  x f r om( di r num) ,  pct ( 4)  
      r eal  xf r om_r s( di r num)  
      r eal  f r eq( f r eqnum) ,  per i od( f r eqnum) ,  
f r eq1( f r eqnum) , f r eq2( f r eqnum)  
      r eal  f r eq_r s( f r eqnum)  
      r eal  esowm( di r num,  f r eqnum) ,  xcoef f ( di r num,  f r eqnum)  
      r eal  xcoef f _r s( di r num,  f r eqnum)  
      r eal  xt het a( di r num,  f r eqnum)  
      r eal  xt het a_r s( di r num,  f r eqnum)  
      r eal  al f a,  br avo,  chr l i e,  echo,  f oxt r t ,  gol f 1,  gol f 2 
      r eal  ehsi g,  dangl e,  s l ope,  gamma2,  dst ar t ,  xdel t ,  xdel t _gr  
      r eal  hsea,  psea,  dsea,  hswel l ,  pswel l ,  dswel l  
      r eal  wspd,  wdi r ,  t i de,  i ht l 1,  i ht l 2,  spedept h 
c 
      char act er * 1 ydept h,  ydet ai l ,  sel f _st ,  yr ef r ac,  yst r  
      char act er * 40 f i l e_i n,  f i l e_out ,  f r acname,  depname,  f i l e_dat  
      char act er * 40 f i l e_t mp,  spef i l e,  f i l e_spc 
      char act er * 40 l ndname 
c 
      l ogi cal  r ol l er ,  l i n_st r ess,  spect r a,  sur f y 
      r eal  t mp( poi nt s) ,  dum1,  dum2 
      r eal  di st max  
      r eal  f qd,  per ,  dp 
      r eal  dxy( poi nt s)  
      r eal  xt emp( poi nt s) ,  xkt emp( poi nt s) ,  ht emp( poi nt s) ,  pt emp( poi nt s)  
      r eal  t het at emp( poi nt s) ,  t het ami n,  t het amax 
      r eal  ebt emp( poi nt s) ,  al ong( poi nt s) ,  bl ong( poi nt s) ,  v( poi nt s)  
      r eal  c l ong( poi nt s) ,  r k( poi nt s,  4) ,  b1( poi nt s)  
      r eal  sum1,  wi dt h,  h1max,  h2max,  vmi n,  vmax 
      r eal  df ,  f t sq2msq,  t emp 
      i nt eger  i i max,  wi d_i i ,  nnn1,  nnn2,  nnn3,  nnn4 
 r eal  hr ms,  xk 
      i nt eger  j _i i ,  j ,  k  ,  i  ,  j _i i 2  
 r eal  xshi f t  
      char act er * 40 f i l e_i n2 
      r eal  t mph( poi nt s) ,  t mpt het a( poi nt s) ,  t mpv( poi nt s)  
      r eal  xx i n( poi nt s) ,  zz i n( poi nt s)  
      r eal  xkd,  l 0,  xof f , p( 4) , dum  
      l ogi cal  sur f ,  br k10 
      i nt eger  i i ,  ndept h,  f end,  i r un,  i l i ne,  i ydi st  
      char act er * 20 t mpf i l e( 80) ,  cydi st ,  cdum  
      r eal  t mpmsi ( 80) ,  t mpzone( 80) ,  sr f mod,  t mppct ( 80, 4) ,  t mpydi st ( 80)  
      r eal  xmi n,  t mpxmi n( 80)  
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c set t i ng model  opt i ons 
      dat a r ol l er ,  l i n_st r ess / . t r ue. ,  . f al se. /  
c  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
c set up f or ecast ,  open i nput  and out put  f i l es 
c 
      i f  ( debug )  wr i t e( * , * )  ' SURF'    
 
      ydet ai l   = ' y '  
      sur f y    = . t r ue.  
      sur f      = . t r ue.  
      br k10    = . f al se.  
      j _i i      = 1 
      i ht l 1    = wspd 
      i ht l 2    = wdi r  
      xshi f t    = 0. 0 
      xdel t _gr  = 2. 0* dcal  
 
ccccccccccccccc 
       open( 41,  f i l e = ' d3d. l i s t ' ,  s t at us = ' ol d' )  
  do i r un  = 1, 80  
       
    r ead( 41, ' ( a) ' ,  end=42)  f i l e_i n 
       wr i t e( * , * ) f i l e_i n 
       i f  ( i r un . gt .  0. 0)  t hen 
ccccccccccccccc 
 
c      wr i t e( * , * )  ' Ent er  I nput  Fi l e Name:  '  
c       r ead( * , ' ( a) ' )  f i l e_i n 
c      f i l e_i n = ' d3d_99. dat '   
 
c  
      i =0 
      j =0 
      do whi l e ( i  . eq.  0)  
         j =j +1 
    i f ( f i l e_i n( j : j )  . eq.  ' . ' )  t hen 
       f end = j  
       i =1 
    endi f  
 enddo 
c 
      f i l e_out  = f i l e_i n( 1: f end- 1) / / ' . out '  
c       f i l e_dat  = f i l e_i n( 1: f end- 1) / / ' dat . dat '  
c      f i l e_i n2 = f i l e_i n( 1: f end- 1) / / ' par . dat '  
CLH 
       cydi st =f i l e_i n( 1: f end- 1)  
 
       r ead( cydi st ,  ' a4, i 4' ) cdum,  i ydi st  
       wr i t e( * , * )  ' ydi st =' ,  i ydi st  
      
c        ydi st =i achar ( f i l e_i n( 5: f end- 1) )  
            
C      f i l e_i n2 = ' D101016. dat '  
       f i l e_i n2 = ' i nput . par '  
 
c      wr i t e( * , * ) ' f i l e_i n  = ' , f i l e_i n   
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c wr i t e( * , * ) ' f i l e_out  = ' , f i l e_out    
c  wr i t e( * , * ) ' f i l e_dat  = ' , f i l e_dat    
c  wr i t e( * , * ) ' f i l e_i n2 = ' , f i l e_i n2 
  
c    i uni t =20 i n common. i nc 
 
      open( i uni t ,  f i l e=f i l e_out ,  st at us=' unknown' )  
c wr i t e( * , * )  f i l e_out , '  OPENED'   
 
c       open( 30,  f i l e=f i l e_dat ,  st at us=' unknown' )  
c wr i t e( * , * )  f i l e_dat , '  OPENED'   
 
      open( 11,  f i l e=f i l e_i n2,  st at us=' ol d' )  
c  wr i t e( * , * )  f i l e_i n2, '  OPENED'   
 
      r ead( 11, * )  gamma2,  per ,  wspd,  wdi r ,  xdel t  
      c l ose ( 11)  
c      wr i t e( * , * )  f i l e_i n2, '  CLOSED'   
 
      f qd=1/ per  
      cal l  c_gamma( gamma2,  i gamma)  
         j gamma = i gamma 
       
 c l ose ( 10)     
      open( 10,  f i l e = f i l e_i n,  st at us=' ol d' )  
c      wr i t e( * , * )  f i l e_i n, '  OPENED'  
  
 j _i i  = - 1   
 
      do j =1, 1000 
         r ead ( 10, * , end=111)  xxi n( j ) , zz i n( j ) , t mp( j ) ,  
t mpv( j ) , t mpt het a( j )  
         t mpt het a( j )  = t mpt het a( j )  *  pi  /  180. 0 
c        wr i t e( * , * ) xxi n( j ) , zz i n( j ) , t mp( j ) ,  t mpv( j ) , t mpt het a( j )  
         ndept h=j  
      enddo 
111   cont i nue 
      c l ose ( 10)  
CLH 
      xmi n=xxi n( ndept h)  
c wr i t e( * , * )  ndept h 
 
C r e- gr i d t o even spaced  
 cal l  c_r egr i d( ndept h, xxi n, zzi n,     xdel t _gr , nnn1, xx1,       dxy)  
 cal l  c_r egr i d( ndept h, xxi n, t mp,      xdel t _gr , nnn2, xx1,      t mph)  
 cal l  c_r egr i d( ndept h, xxi n, t mpt het a, xdel t _gr , nnn3, xx1, t het at emp)  
 cal l  c_r egr i d( ndept h, xxi n, t mpv,     xdel t _gr , nnn4, xx1,         v)  
 
c      wr i t e( * , * ) ' nnn = [ ' , nnn1, ' ,  ' , nnn2, ' ,  ' , nnn3, ' ,  ' , nnn4, ' ] '  
 nnn = nnn1 
  
      do i i =1, nnn 
         dp = dxy ( i i )  
c         get  wave number  
         xkd  = 0. 01 
         cal l  wavenum( f qd, dp, xkd)  
         xk   = xkd  



 19 

         l 0   = 2. 0* pi  /  xk         
         hr ms = t mph( i i ) / 1. 42 
c        wr i t e( * , * )  dxy( i i ) ,  t mph( i i ) ,  hr ms,  t het at emp( i i ) ,  v( i i )  
 
         xof f  = xx1( i i ) - xshi f t  
c  
c        wr i t e( * , * )  ' xof f    = ' , xof f  
c     wr i t e( * , * )  ' xshi f t  = ' , xshi f t  
 
         cal l  get _br k( i i ,  nnn,  xx1,  dxy,  xdel t _gr ,  hr ms,  l 0,                
     +                per ,  xof f ,  r k,  b1,  br k10,  di st max,  p)  
 
         x t emp( i i )      = xof f                                                        
         xkt emp( i i )     = xk                                                         
         ht emp( i i )      = hr ms                                                       
         pt emp( i i )      = p( 4)   
         i i max = i i  
 
c     wr i t e( * , * ) ' xof f  =' ,  xof f  
c          wr i t e( * , * ) ' xk   =' ,  xk 
c         wr i t e( * , * ) ' hr ms =' ,  hr ms 
c         wr i t e( * , * ) ' p( 4)  =' ,  p( 4)  
c        sur f  zone wi dt h i ndex  
         i f  ( j _i i  . l t .  0 . and.  p( 4)  . ge.  10) j _i i  = i i  
       
      enddo 
  
c      wr i t e( * , * ) ' j _i i  = ' , j _i i , ' i i max = ' , i i max 
c cal cul at e sur f  zone par amet er s.  pr i nt  t o out put  f i l e.                           
c    
      cal l  zone1( j _i i ,  i i max,  dxy,  xt emp,  ht emp,  pt emp,  t het at emp,  
     + xkt emp,  v,  di st max,  vmax,  vmi n,  t het ami n,  t het amax,  
     + sum1,  wi dt h,  j ,   k ,  h1max,  h2max,  wi d_i i )    
 
c   wr i t e( * , * ) ' wi dt h = ' , wi dt hc 
c wr i t e( * , * ) ' h1max = ' , h1max 
c wr i t e( * , * ) ' h2max = ' , h2max 
  
c        |      |         |  
c        15    16       18                         
c      wr i t e( * , * ) ' k  = ' , k ,  ' wi dt h = ' , wi dt h, ' sum1 = ' ,  sum1 
c                                                              
c  cal cul at e shor t  out put  val ues                                                  
c                                                                                  
      cal l  shor t out ( wdi r ,  wspd,  j ,  i i max,  dxy,  xt emp,  sum1,  k,                       
     +h1max,  h2max,  per ,  pct ,  t het ami n,  t het amax,  vmax,  vmi n,   
     +wi dt h,  i gamma,  b1,  r k,  ht emp,  wi d_i i ,                                     
     +j gamma,  al f a,  br avo,  chr l i e,  echo,  f oxt r t ,  gol f 1,  gol f 2,                  
     +i ht l 1,  i ht l 2)             
 
c      wr i t e( * , * )  ' echo   = ' ,  echo 
 
c     wr i t e shor t  out put  
 
      cal l  sur f cast ( pct ,  depname,  l ndname,  s l ope,  ydept h,  al f a,  
     +br avo,  chr l i e,  echo,  f oxt r t , gol f 1,  gol f 2,   
     +i ht l 1,  i ht l 2)  
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c      wr i t e( * , * )  ' echo   = ' ,  echo 
 
      wr i t e( * , * )  ' al f a   = ' ,  al f a 
 wr i t e( * , * )  ' chr l i e = ' ,  chr l i e 
 wr i t e( * , * )  ' pct     = ' ,  pct  
 wr i t e( * , * )  ' echo   = ' ,  echo 
 wr i t e( * , * )  ' f oxt r t  = ' ,  f oxt r t  
 wr i t e( * , * )  ' j gamma = ' ,  j gamma 
 wr i t e( * , * )  ' i ht l 1  = ' ,  i ht l 1 
 wr i t e( * , * )  ' i ht l 2  = ' ,  i ht l 2 
c     wr i t e modi f i ed sur f  i ndex 
CLH add MSI   
      cal l  mdsr f 1new ( al f a,  chr l i e,  pct ,  echo,  f oxt r t ,  j gamma,   
     +i ht l 1,  i ht l 2,  f i l e_out , sr f mod)  
      t mpzone( i r un) =gol f 2 
      t mpxmi n( i r un) =xmi n 
      t mpydi st ( i r un) =i ydi st  
      t mpmsi ( i r un) =sr f mod 
      do i =1, 4 
      t mppct ( i r un, i ) =pct ( i )  
      enddo  
      i l i ne=i r un 
      t mpf i l e( i r un) =f i l e_i n 
        wr i t e( * , * )  ' MSI   = ' ,  sr f mod  
      c l ose( 30)  
CLH      i f  ( ydet ai l  . eq.  ' y ' )  cal l  pr t _out 3( f i l e_dat )  
     
      c l ose( i uni t )  
c  
c end pr ogr am sur f . f or  
      endi f  
42    cont i nue  
      enddo 
      c l ose( 41)  
      open( 25,  f i l e=' msi . dat ' )  
      do i i =1,  i l i ne 
C      wr i t e( 25,  " ( a, i 3, 2f 7. 1) " )  t mpf i l e( i i ) ,  i i ,  t mpmsi ( i i ) ,  
t mpzone( i i )  
      wr i t e( 25,  " ( 7f 7. 1) "  )  t mpydi st ( i i ) , t mpmsi ( i i ) , t mpxmi n( i i ) ,  
     + t mpzone( i i ) , t mppct ( i i , 1) ,  t mppct ( i i , 2) ,  t mppct ( i i , 3)  
      end do 
      c l ose ( 25)  
      s t op 
      end 
 
 
 
 
 
 
 
 

 




