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ABSTRACT 

The Coastal Ocean Modeling Framework (COMF) is an end-to-end set of standards and tools for 
NOAA National Ocean Service's (NOS) operational hydrodynamic forecast models. These models 
are created by Coast Survey Development Laboratory (CSDL) and run in the Center for 
Operational Oceanographic Products and Services (CO-OPS) operational environment. The usage 
of COMF by all NOAA/NOS operational models will allow a multiplicity of models to be 
maintained in an efficient and robust manner. The framework consists of standards and 
implementation of the standards for methods to read a variety of data sources to run a real-time 
modeling forecast system. The set of middleware provides a common look to all the data sources so 
that models can be easily developed, maintained and enhanced in the future. By standardizing 
operational models, great efficiency is achieved in building and testing. This should allow NOS to 
develop and implement forecast models, faster and of higher quality. 

Key words: Operational nowcast/forecast systems, hydrodynamic forecast models, database 
reader, research to operation transitions, middleware, HYDRONetCDF, Oceanographic model, 
short-time forecast guidance 
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1. INTRODUCTION 

NOAA and NOS have the mission and mandates to provide comprehensive coverage of predictions 
and information to support navigation and coastal needs 1 2 3

• To support this mission, NOS 
develops and maintains hydrodynamic model-based Operational Forecast Systems (OFS) for sea 
ports, estuaries, Great Lakes, and coastal water bodies, which together with NOAA's operational 
oceanographic capabilities form a national backbone of real-time data, tidal predictions, data 
management, and operational modeling. Critical factors that will enable NOS to successfully meet 
this requirement for OFS are: focused research resulting in validated enhancements; cost and time 
efficient development and production; and robust and reliable operations. The integrated solution 
to these collective needs is NOS's Coastal Ocean Modeling Framework (COMF). 

1.1 What is COMF? 

The Coastal Ocean Modeling Framework (COMF) is a set of standards and tools for developing 
and maintaining NOS's hydrodynamic model-based Operational Forecast Systems. The goal of 
COMF is to provide a comprehensive software infrastructure to increase ease of use, performance, 
portability, interoperability, and reuse in forecast models applied to models of estuaries, coast 
ocean and the Great Lakes and to provide a common interface to other NOAA (e.g. Earth System 
Modeling Framework - ESMF) and extramural partners and stakeholders. COMF provides a 
software framework for individual scientists, model production, and the critical operational 
environment. COMF is an absolute necessity for NOS to successfully support NOAA's mission 
goals and become a leader in estuarine and coastal modeling. 

The net effect of COMF will be increased time-and-cost efficiency for forecast system 
development and production, combined with increased reliability for operations and maintenance. 
Best methods have, and will continue to be infused seamlessly into the standardized COMF 
components, enabling the community sharing of validated improvements and the minimizing of 
redundant parallel efforts. 

All model forecast systems developed and produced for transfer to NOS operational status will be 
standardized within COMF. This will be accomplished by providing standard tools to perform as 
many of the modeling tasks as possible. An operational forecast system consists of a numerical 
hydrodynamic model code to calculate water levels, currents, water temperature and salinity. In 
addition, it includes code to access data sources and reformat the data for ingestion to the model 
code. Finally, output files from the model run are generated, disseminated and plotted for web 
pages. The data access task is always more difficult than the oceanographer anticipates and has 
historically resulted in excessive development times. It is also the weakest part of the operational 
model system as it is prone to errors, often breaks down due to changes in external data bases and 
requires continual maintenance in the operational environment. As the number of modeling systems 
increase, the development and maintenance cost of multiple versions of these systems becomes 

1 Section 883b of the Coast and Geodetic Survey Act of 1947 (33 U.S.C. 883a-i) 
2 Hydrographic Services Improvement Act ofl998 (33 U.S.C. 892 et seq.) 
3 Section 204(a)(2) of the High Performance Computing and Communication Act of 1991 (P .L. 102-994, 15 U.S.C. 
55015528) 
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prohibitive. The COMF solves most of these problems by providing a complete suite of 
"middleware" between the databases and the models, and by enforcing standards for the operational 
models used by NOAA. In addition, standards are created to unify the output of the models so that 
only one set of products, graphics and web page programs are maintained. 

The COMF is comprised of a collection of middleware that ensures uniform methods are used for 
all operational models to access data sources and produce outputs. The COMF components are 
composed of UNIX scripts (Bourne shell), FORTRAN programs, PERL scripts, and IDL for 
graphics. The new systems will consist of ten logically and simply defined modules which will be 
found in each model main script. Throughout this document an example of the Chesapeake Bay 
Operational Forecast System (CBOFS) main script, MAIN_CBOFS.sh (Appendix D) is used to 
demonstrate the usage ofthe modules and other scripting techniques. 

1.2 Overview of COMF Modules for Operational Forecast Systems 

The operational forecast systems are computer code which controls the timing, acquisition of data, 
running of the models, generation of site specific output, generation of graphics and dissemination 
of results via a web interface. In COMF, most of these capabilities are transparent to the model 
developer. The primary interface for each modeler is via a main shell script which runs 
automatically many times a day. The main shell run script (MAIN_ **OFS.sh) consists of ten 
sections or modules. The sequential execution of these ten modules makes one full run cycle of the 
model. 

Module 0: Set Environment variables for directories 

Module 1: Computer system tests 

Module 2: Create the start and stop times 

Module 3: Get data 
The series of programs pull the necessary external data off the various databases and make it 
available to the model. 

Module 4: Reformat data 
The series of programs to reformat the standard data into specific formats should be model 
independent. A set of standard formats (NetCDF) should be developed and used for all model input 
sources. 

Module 5: Run the hydrodynamic model 
The specific model code (Princeton Ocean Model (POM), Regional Ocean Modeling System 
(ROMS), Quoddy, Elcirc, etc.) is run. An alteration to the specific model code will be the usage of 
our standardized output methods to create the HYDRONetCDF files. 
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Module 6: Archive the data 
The primary archive product will be the HYDRONetCDF output files. And others may be archived 
as well. 

Module 7: Make the graphics 
Standardized plotting programs will run on the standard HYDRONetCDF output files to create 
graphics which will be sent to standardized web pages for display by CO-OPS. 

Module 8: Make the CORMS FLAGS 
Standardized methods to monitor the flow of data through the model are used by the CO-OPS 
Continuous Operational Real-time Monitoring System (CORMS) group. 

Module 9: Purge old files 
Standardized script with an associated control file is used to routinely purge various file types. Old 
model archive and log files will be removed to conserve disk space. 

The multiple modules give form and standardization to the operational forecast systems and 
simplify their creation. Of the module components ofCOMF the most significant and probably the 
most complicated is the unified data access methods, known as the Operational Quality Control 
System (OQCS). Unified data access is accomplished by providing a complete collection of data 
access tools which have been designed and tested to grab data from just a few sources. They 
provide the minimal forcing data set for our models of water level, wind, river discharge, salinity 
and temperature. These are obtained from the National Water Level Observation Network 
(NWLON) or Physical Oceanographic Real-Time System (PORTS) stations and a few other data 
sources, US Geological Survey (USGS) rivers, and National Data Buoy Center (NDBC) Coastal­
Marine Automated Network (C-MAN) stations. NOAA forecast model guidance from North 
American Mesoscale meteorology model (NAM) and Extra Tropical Storm Surge (ETSS) models 
are also accessed with the same routines. Future models will only use these tools and all database 
management, calibration issues, quality control, CORMS flag generation and reformatting will be 
removed from the modeler's burden, allowing them to focus more efficiently on model application 
and validation. 

1.3 The Future 

COMF will be a dynamic framework that will infuse seamlessly validated enhancements and new 
techniques as standardized components. All enhancements will be required to pass rigorous testing 
and validation, and will be added to COMF using configuration management software. Formal 
version upgrades are targeted for release on an approximately annual schedule. There will be 
compromises and limitations placed upon the modelers and their development choices. But by 
careful design we can limit these and make the payoff in efficiency and quality well worth any 
initial inconveniences. 

3 









































































































































































































































Appendix C 10 greg2yday.c 

Directory Location: /COMF/oqcs/sorc/ 

Technical Contact(s): Name: Tom Gross Org: NOS/CSDL 
Phone: 301-713-2809x139 E-Mail: tom.gross@noaa.gov 

Abstract: 

Usage: 

Filters dates and data to yday and data 
y m d h min data > greg2yday > y yday.frac data 

Reads in a file with lines which contain the gregorian date. 
Converts the gregorian dates to yday and out puts similar lines. 
Sort of like a special case awk filter. 

See also datemath.c and dateformat.c 

cat junk 
1998 08 17 14 06 0.321 0.009 0 5.619 1.543 3.5 273 
1998 08 17 16 06 0.187 0.012 2 5.619 1.409 6.5 281 

cat junk I greg2yday 
998 229.587500 0.321 0.009 0 5.619 1.543 3.5 273 
1998 229.670833 0.187 0.012 2 5.619 1.409 6.5 281 

Input Parameters: file : text file with gregorian date. 

Language: C 

Compiling/Linking Syntax: cc greg2yday.c -o greg2yday.x -lm 

Target Computer: Runs on COMF computers, such as dsofsl.nos-tcn.noaa.gov 

Input Files: 
Name 

Text file 
Directory Location 
User given 

Description 
ASCII file with time data. 

Libraries Used: stdlib.h, time.h, stdio.h, string.h, math.h 

Author Name: Tom Gross Creation Date: Aug 17, 1998 13:00 
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Appendix C 11 greg2ydaymd.c 

Directory Location: /COMF/oqcs/sorc 

Technical Contact(s): Name: Tom Gross Org: NOS/CSDL 
Phone: 301-713-2809x139 E-Mail: tom.gross@noaa.gov 

Abstract: 

Usage: 

Special variant on greg2yday.c. 
This one only converts and replaces month day. 
Keeps the hour and minutes. 
y m d h min data > greg2ydaymd > y yday h min data 

Reads in a file with lines which contain the gregorian date. 
Converts the gregorian dates to yday and out puts similar lines. 
Sort of like a special case awk filter. 

See also datemath.c and dateformat.c. 

cat junk 
1998 08 17 14 06 0.321 0.009 0 5.619 1.543 3.5 273 
1998 08 17 16 06 0.187 0.012 2 5.619 1.409 6.5 281 
cat junk I greg2ydaymd 
1998 229 14 06 0.321 0.009 0 5.619 1.543 3.5 273 
1998 229 16 06 0.187 0.012 2 5.619 1.409 6.5 281 

Input Parameters: file : text file with gregorian date. 

Language: C 

Compiling/Linking Syntax: cc greg2ydaymd.c -o greg2ydaymd.x -lm 

Target Computer: Runs on COMF computers, such as dsofsl.nos-tcn.noaa.gov 

Input Files: 
Name 

Text file 
Directory Location 
User given 

Description 
ASCII file with time data. 

Libraries Used: stdlib.h, time.h, stdio.h, string.h, math.h 

Author Name: Tom Gross Creation Date: Nov 1, 2002 
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Appendix C 12 Hydro_netcdfs_fem.f 

Directory Location: /COMF/oqcs/sorcllibrary 

Technical Contact(s): Name: Tom Gross Org: NOS/CSDL 
Phone: 301-713-2809x139 E-Mail: tom.gross@noaa.gov 

Abstract: Writes the fern NetCDF file with reals. 
Includes ele for element connections, bnd for boundary listing. 

Usage: call write_netcdf_Hydro_fem(netcdf_file,ncid,imode, & globalstr,ne,nn,l,nb,ele,bnd, 
& time,ibasedate,lon,lat,sigma,depth,zeta,u,v,w,temp,salt,we,wn) 
Optional variable writing: upon initialization set a writing variable =1. 
If the variable is negative, then no variable is created or written later. 
Only options are: zeta, u, v, w, temp, salt, we, wn. 
Call subroutine 
write_netcdf_Hydro(netcdf_file,ncid,imode,&globalstr,ne,nn,l,nb,ele,bnd, 
& time,ibasedate,lon,lat,mask,sigma,depth, 1., 1., 1.,0.,0.,0.,0 .,0.) 
This will only create and write variables zeta, u, v. 

Input Parameters: 
netcdf_file char* SO filename for the NetCDF output 
ncid NetCDF id; generated on initialization 
imode 1 for initialization, 2 for writing, 3 for closing file 
globalstr Global Attributes. Set in a data statement like data globalstr/ 
& 'grid_type','z_type','model', 'title','comment','source', 
& 'institution','history','references'/ 
ne dimension of the element array (number of triangles) 
nn dimension of the node arrays (number of nodes) 
nb dimension of the bnd array (number of boundary segments) 
1 dimension of vertical outputs. may be =1 
ele(3,ne) Connectivity of triangular elements 
bnd( 4,nb) Indices of nodes making up boundary segments 
bnd(l),bnd(2) nodes of a boundary segment (water on right) 
bnd(3) Island number of this segment 
bnd(4) Land segment=O, Water segment=! 
time time in days 
ibasedate(4) iyear, imonth, iday, ihour of base date (time= 0) 
lon(nn) ,lat(nn) longitude, latitude of nodes 
sigma(l) sigma values for vertical outputs 
zeta(nn) sea surface displacement 
u(nn,l),v(nn,l),w(nn,l) Velocities 
temp(nn,l),salt(nn,l) Temperature, Salinity 
we(nn),wn(nn) Wind Velocity Vectors (wind toward) 

Language: Fortran 77 
Compiling/Linking Syntax: subroutine 
Target Computer: COMF machine, ex dsofsl.nos-tcn.noaa.gov 
Author Name: Tom Gross Creation Date: 2003 
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Appendix C 13 Hydro_netcdfs_grid.f 
Directory Location: /COMF/oqcs/sorc/library 
Technical Contact(s): Name: Tom Gross Org: NOS/CSDL 

Phone: 301-713-2809x139 E-Mail: tom.gross@noaa.gov 
Abstract: Writes the grid oriented NetCDF file with reals. NetCDF generator. U grid arrays. 

And version which scales to integers using prescribed ranges: 
Usage: subroutine write_netcdf_Hydro(netcdf_file,ncid,imode, 

& globalstr,m,n,l, 
& time,ibasedate,lon,lat,mask,sigma,depth 
& ,zeta,u,v,w,temp,salt,winde,windn) 
Optional variable writing: 
Upon initialization set a writing variable =1 
If the variable is negative, then no variable is created or written later. 
Only options are: zeta, u, v, w, temp, salt, we, wn. 
Example first call 
subroutine write_netcdf_Hydro(netcdf_file,ncid,imode, & globalstr,m,n,l, 
& time,ibasedate,lon,lat,mask,sigma,depth,1.,1.,1.,0.,0.,0.,0.,0.) 
This will only create and write variables zeta, u, v. 

Input Parameters: 
netcdf_file char*80 filename for the NetCDF output 
ncid NetCDF id; generated on initialization 
imode 1 for initialization, 2 for writing, 3 for closing file 
globalstr Global Attributes. Set in a data statement like data globalstr/ 
& 'grid_type','z_type','model' 
& ,'title','comment','source', 
& 'institution','history','references'/ 
m dimension of the X coordinate (Longitude) 
n dimension of theY coordinate (Latitude) 
1 dimension of vertical outputs. may be =1 
time time in days 
ibasedate(4) iyear, imonth, iday, ihour of base date (time= 0) 
lon(m,n) ,lat(m,n) longitude, latitude of stations 
sigma(l) sigma values for vertical outputs 0:-1 0 surface, -1 seabed 
zeta(m,n) sea surface displacement 
u(m,n,l), v(m,n,l), w(m,n,l) Velocities 
temp(m,n,l),salt(m,n,l) Temperature, Salinity 
we(m,n),wn(m,n) Wind Velocity Vectors (wind toward) 

Language: Fortran 77 
Compiling/Linking Syntax: subroutine 
Target Computer: COMF machine, ex dsofsl.nos-tcn.noaa.gov 
Subroutines/Functions Called: 

Name 
write_netcdf_H ydro _scale 
check_ err 
Author Name: Tom Gross 

Directory Location Description 
/COMF/oqcs/sorcllibrary Scales to integers by prescribed ranges. 
/COMF/oqcs/sorc/library Gives the error message. 

Creation Date: Jan. 1995 
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Appendix C 14 Hydro_netcdfs_station.f 
Directory Location: /COMF/oqcs/sorcllibrary 
Technical Contact(s): Name: Tom Gross Org: NOS/CSDL 

Phone: 301-713-2809x139 E-Mail: tom.gross@noaa.gov 
Abstract: Writes standardized NetCDF files for Hydro-models. 

Optional variable writing: Upon initialization set a writing variable =1 
If the variable is negative then no variable is created or written later written. 
Only options are: zeta,u,v,w,temp,salt,wx,wy 
This will only create and write variables zeta,u,v 

Usage: call write_netcdf_Hydro_station(netcdf_file,ncid,imode, 
& globalstr,istation,stationnames,stationij ,meshdim,l, 
& time,i basedate,lon,lat,sigma,depth,zeta,u, v, w ,temp,salt) 
call write_netcdf_Hydro_station(netcdf_file_s,ncidst,2, 
& globalstr,istations,stationnames,stationij , 1 ,nnvs, 
& yday1 ,ibasedate,lons,lats,l.O,TOTDEPs, 
& zs,Us,Vs,Ws,Ts,Ss,-l. ,- l.) 
Called by catstationobsnetcdf.f. 

Input Parameters: 
netcdf_file char* SO filename for the NetCDF output 
ncid NetCDF id; generated on initialization 
imode 1 for initialization, 2 for writing, 3 for closing file 
globalstr Global Attributes. 
Set in a data statement like data globalstr/ 

& 'grid_type','z_type','model' 
& ,'title','comment','source', 
& 'institution', 'history', 'references'/ 

istation number of output stations 
stationnames char stationnames(istation)*20 Ascii station labels 
stationij(istation,meshdim) indices of main mesh of the stations 
meshdim dimension of the main mesh 2 for u(i ,j), 1 for fern u(inode) 

possibly 3 for three surrounding nodes of fern 
dimension of vertical outputs. may be =1 

time time in days 
ibasedate(4) iyear, imonth, iday, ihour of base date (time= 0) 
lon(istation) longitude of stations 
lat(istation) latitude of stations 
sigma(l) sigma values for vertical outputs 
zeta(istation) sea surface displacement 
u(istation,l), v(istation,l ), w(istation,l) Velocities 
temp(istation,l) Temperature 
salt(istation,l) Salinity 
wx(istation), wy(istation) wind velocities (blowing toward) 

Language: lf95 
Target Computer: COMF machine, ex dsofsl.nos-tcn.noaa.gov 
Author Name: Tom Gross Creation Date: 2003 
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Appendix C 15 interpl.f 
Directory Location: /COMF/oqcs/sorc/library 
Technical Contact(s): Name: Tom Gross Org: NOS/CSDL 

Abstract: 

Phone: 301-713-2809x139 E-Mail: tom.gross@noaa.gov 

To interpolate a irregular spaced or gappy time series to another (probably equally 
spaced) time basis. Uses linear interpolation to span gaps. Uses persistence on 
beginning and end if original time series does not span the target times. 

Example usage: 
call interp1(nk, x, y, ni, xi, yi) 
real*8 tobs(NARRAY),hobs(NARRA Y) 
rea1*8 tnew(NARRA Y),hnew(NARRA Y) 
do i = 1,nobs 

read(lO, *) tobs(i),hobs(i) 
enddo 
n = int((daylast-dayfirst)/dt + l.OdOO) 
do i = 1, n 

tnew(i) = dayfirst+(i-1)*dt 
enddo 
call interp 1 (nobs,tobs,hobs,n,tnew ,hnew) 
The resultant array hnew(tnew) is an interpolated function agreeing with hobs(tobs). 

Input Parameters: 
x,y are filled data vectors 
xi is vector of new xi,yi 
yi will be filled with interpolated values at xi inside x,y 
x should be monotonic 
It won't bomb otherwise, but don't trust the method! 
If xi is less than min(x) pre-persistence fills in the blanks 
If xi is greater than max(x) persistence fills in the blanks 

Language: Fortran 77 
Compiling/Linking Syntax: 

From the command line with copy of the subroutine local: 
f77 main.f -o main.x interpl.f 
Using a makefile and the mmapf library for the SGI OPSEA: 
This makefile may be used to create an executable for main.f 
FF = f90 -extend_source -n32 -r4 -mips4 -02 -static 
my_executable_name = main.x 
mysource.f = main.f 
mysubs.f = 
libsrc = /opseadisk3/MMAPlib/libmmapf.a 
lib= -Uopseadisk3/tgross/MMAPENVIRON/progs/lib -lmmapf 
$(my_executable_name): $(mysource.f) $(mysubs.f) $(1ibsrc) 
$(FF) -o $(my_executable_name) $(mysource.f) $(mysubs.f) $(lib) 

Target Computer: COMF machine, ex dsofsl.nos-tcn.noaa.gov 
Author Name: Tom Gross Creation Date: Jan. 1998 

124 



Appendix C 16 julian.f 
Directory Location: /COMF/oqcs/sorc/library 

Technical Contact(s): Name: Tom Gross 
Phone: 301-713-2809x139 

Org: NOS/CSDL 
E-Mail: tom.gross@noaa.gov 

Abstract: Returns double precision Julian day given a Gregorian date (year, month,day,hour). 

Usage: jday= JULIAN( year,month,day,hour) 

Example usage: 
real*8 julian 
real*8 jday1,yr1,mon1,day1,hour1 
real*8 jdayi,yri ,moni ,dayi ,houri 
read(*,*) yr1,mon1,day1,hourl 
jday1=julian(yrl ,mon1 ,day1 ,hour1) 
dt = 1.0d/24. 
do i = 1,365*24 

enddo 

call gregorianQday1 ,yr,month,day,hour) 
write(*,*) yr,month,day,hour 
jday1=jday1+dt 

Input Parameters: yr, month, day, hour are the date. 
jday is julian day. 

Language: Fortran 77 

julian days defined fromj=O = 4713 B.C. Jan. 1.5 
All variables are real*8. 
Because this is a real*8 function, the function itself must be declared with 
rea1*8 julian. 

Compiling/Linking Syntax: From the command line with copy of the subroutine local: 
f77 main.f -o main.x julian.f 
Notes: Used with the gregorian subroutine which is also contained in 
julian.f file. 
Note that these use the julian days defined 
fromj=O = 4713 B.C. Jan. 1.5 
year days are easily calculated by doing: 
yday = julian(year,month,day,hour) - julian(year,1,1,0) +l.Odoo 
Based on equations from 
Hofmann-Wellenhof B., H. Lichtenegger, and J. Collins. 
"Global Position System, Theory and Practice" Third revised 
edition, Spring-Verlag Wien New York, 1994. 

Target Computer: COMF machine, ex dsofs l.nos-tcn.noaa.gov 

Author Name: Tom Gross Creation Date: Jan. 1995 
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Appendix C 17 Makefile 

FC = lf95 
F77 = lf95 
LF77 = lf95 
# lf95 recommended run flags 
FFLAGS = --nap --nchk --ng -0 --npca --nsav --ntrace \ 

--wide --ml cdecl -1/usr/local/include 
ARFLAGS =rv 
RM=rm 
LIB = libquodinit.a 
LIBS = -Uusr/local/lib -UCOMF/oqcs/binlinux -loges -lnetcd 

SRCS = quoddy5_1.1_coresubs.f quoddy5_1.1_usrsubs_resources.f \ 
q511NMLP AKS_000607 .f DCMSP AK_O 10905 .f \ 
tideadcirc.f usrsubs1999.f tideadcircsubs.f \ 
filets.f pointsource5.f atmosfourfilesnow.f rampupcold.f \ 
>write_netcdf.f 

OBJS = ${ SRCS:.f=.o} 

main: libquodinit.a quoddy5_1.1_main.f 
$(LF77) $(FFLAGS) quoddy5_1.1_main.f $(LID)\ 

-o q511init.x $(LIBS) 

libquodinit.a: ${ OBJS} 
ar${ARFLAGS} $@ $? 
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Appendix C 18 mktemp.c 

Directory Location: /COMF/oqcs/sorc 

Technical Contact(s): Name: Tom Gross 
Phone: 301-713-2809x139 

Abstract: 

Org: NOS/CSDL 
E-Mail: tom.gross@noaa.gov 

Makes a temporary unique filename from a template ROOTNAME.XXXXXX. 
The XXXXXX is replaced by a unique string. 

SGI , as a crippled version of UNIX, does not provide the external wrapper for the C 
subroutine mktemp. This just dummies up only the functionality of the -q option as 
demonstrated above. Don't expect anything else (unless you switch to LINUX). 

Usage: TMPFILE='mktemp -q ROOTNAME.XXXXXX' 

Compilation: 
cc mktemp.c -o mktemp -lm 

Input Parameters: Rootname: the file's root name. 

Language: C language. 

Target Computer: Runs on COMF computers, such as dsofsl.nos-tcn.noaa.gov 

Author Name: Tom Gross Creation Date: Feb. 13, 2003 

Remarks: 
A small warning: When compiled on LINUX this routine will actually create and open the 

file, rather than only return the string. So don't use it on Linux. 
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Appendix C 19 obstidenetcdf.f 
Directory Location: /COMF/oqcs/sorc 
Technical Contact(s): Name: Tom Gross Org: NOS/CSDL 

Phone: 301-713-2809x139 E-Mail: tom.gross@noaa.gov 
Abstract: Combines several single time series files into a single NetCDF "Station" file. 

Used to create the obs.nc and tides.nc files which accompany the 
modelnowstation.nc and modelforestation.nc files which are used for graphics 
generation. 
The program keeps reading and processing this info till it runs out. 
The NetCDF files then contain gap filled data on the new time line spacing. 

Usage: Requires quite a few input files and control info read from standard IO. 
The two output files are always named tide.nc and obs.nc 
Construct the input file with the dates and netcdfoutputfilename. 
cat<< EOD > $SCRATCHDIR/columncat1.input 
SCRATCHDIRgetnwlon 
'dateformat $begindate "%Y %m 0 %H "' 
'dateformat $enddate "% Y %m 0 %H "' 
.1 
EOD 
cat $SCRATCHDIR/columncatl.input $stationdata > $SCRATCHDIR/columncat.input 
obstidenetcdf.x < $SCRATCHDIR/columncat.input > /dev/null 
mv obs.nc $netcdfout" obs.nc" 
mv tide.nc $netcdfout" tide.nc" 
Called by NetCDFgetstations_astro.sh 

Input Parameters: 
scratchdirectoryname 
starting date 
ending date 

Directory where input files are found 
% Time series are built spanning these 

Delta time % Time step of output time series 
8638863 cbbt "Chesapeake Bay Bridge Tunnel" 
36 58.0 N 76 6.8 W 
8574680 bait "Baltimore" 
39 16.0 N 76 34.7 W 
8573364 tole "Tolchester" 
39 12.8 N 76 14.7 W 

Language: lf95 
Compiling/Linking Syntax: lf95 obstidenetcdf.f -o obstidenetcdf.x \ 

-IIusr/local/include -Uusr/local/lib -Ungofs/oqcs/binlinux -loges -lnetcdf 
Target Computer: Runs on COMF computers, such as dsofsl.nos-tcn.noaa.gov 
Suboutines/Functions Called: 

Name 
Hydro _netcdfs_stati on. f 
interpl.f 
gregorian.f 
julian.f 
Author Name: Tom Gross 

Directory Location 
/COMF/oqcs/sorc/library 
/COMF/oqcs/sorc/library 
/COMF/oqcs/sorc/library 
/COMF/oqcs/sorc/library 

Creation Date: 2003 
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Description 
Writes NetCDF files for Hydro-models. 
Interpolate and gap file a time series. 
Convert Julian days to Gregorian. 
Convert Gregorian dates to Julian days. 



Appendix C 20 pred_ngofs.f 
Directory Location: /COMF/oqcs/sorc 
Technical Contact(s): Name: Tom Gross Org: NOS/CSDL 

Phone: 301-713-2809x139 E-Mail : tom.gross@noaa.gov 
Abstract: This program is modified from pred.f of Chris Zervas so that it can make prediction 

of multiple years . Change call CONCTJ and CONJTC to call julian. Also call 
equarg.f to calculate XODE and YPU, instead of reading from data file 'yr'. 

Usage: 
pred_ngofs .x "$begindate" "$enddate" $kindat $DELT $CONY $XMAJOR $filein $fileout 

Called by NetCDFgetstation_currents.sh. 
Input Parameters: 

BEGINDATE="2005 01 01 12 30" 
ENDDATE= "2005 12 31 12 30" 
KINDAT=1, for current prediction; =2 for water level prediction 
DELT is time interval of output time series in hours 
CONY: Units convertion of predicted variable 
XMAJOR is principle current direction in degrees 
filein is input file name which includes tide constituents 
fileout is output name which contains predicted water level or current time series 
1 2 1. 0. 0 ! nsta ipredk conv tconv il2 
tss.out ! Output time series file 
0 4 15 0 6 30 0 0.1 1998 1998 106.0 
IEL,IMMS,IDDS,TIME,IMME,IDDE,TIMEL,DELT,IYRS,IYRE,XMAJOR 

Harmonic Analysis of Data in 325j4b05.dat 
29-Day H.A. Beginning 4-15-1998 at Hour 17.30 along 106 degrees 
12718 

1931621828140022115186641641117973376 68733224 81743495 5868 163 
2 0 0 804 92 0 0 36211666 4431590 0 0 24821455 
3 3513257 6521961 0 0 5803436 6463317 0 0 0 0 
0 0 0 0 0 0 3113546 15863554 8262104 1122127 
5 213 13 39053385 0 0 0 0 26691641 0 0 38082138 
6 28911704 0 0 
Harmonic Analysis of Data in 325j4b05.dat 
29-Day H.A. Beginning 4-15-1998 at Hour 17.30 along 196 degrees 

-5820 
1 57222694 14073452 22192976 1203 154 47261638 1292 478 26243445 
2 0 0 658 796 0 0 4302938 6232349 0 0 2953258 
3 563430 403046 0 0 92 316 1023593 0 0 0 0 
4 0 0 0 0 0 0 49 617 251 639 833422 113482 
5 34 800 398 178 0 0 0 0 3172976 0 0 3833513 
6 12661394 0 oc 

Language: lf95 
Compiling/Linking Syntax: lf95 pred_ngofs .f -o pred_ngofs.x 
Target Computer: COMF machine, ex dsofsl.nos-tcn.noaa.gov 

Author Name: Chris Zervas 

129 



. 
Appendix C 21 tripack.f 
Directory Location: /COMF/oqcs/sorc 
Technical Contact(s): Name: Tom Gross 

Phone: 301-713-2809x139 
Abstract: 

Org: NOS/CSDL 
E-Mail: tom.gross @noaa.gov 

A collection of subroutines which can be used to create a triangulated mesh from a set of 
randomly distributed X,Y points. Used by some of the models to map a distributed set (or a 
regular array) of wind values to the model grid. 

Input Parameters: 
NCC =Number of constraint curves (constraint regions). NCC .GE. 0. 
LCC =Array of length NCC (or dummy array of length 1 if NCC = 0) containing the index 
(for X, Y, and LEND) of the first node of constraint I in LCC(I) for I= 1 to NCC. Thus, 
constraint I contains K = LCC(I+1)- LCC(I) nodes, K .GE. 3, stored in (X,Y) locations 
LCC(I), ... , LCC(I+1)-1, where LCC(NCC+1) = N+l. 
N =Number of nodes in the triangulation, including constraint nodes. N .GE. 3. 
X,Y =Arrays of length N containing the coordinates of the nodes with non-constraint nodes 
in the first LCC(l)-1locations, followed by NCC sequences of constraint nodes. Only one 
of these sequences may be specified in clockwise order to represent an exterior constraint 
curve (a constraint region with nonfinite area). 

The above parameters are not altered by this routine. 
L WK = Length of IWK. This must be at least 2 *NI where NI is the maximum number of 
arcs which intersect a constraint arc to be added. NI is bounded by N-3. 
IWK =Integer work array of length LWK (used by EDGE to add constraint arcs). 
LIST,LPTR,LEND =Data structure defining the triangulation. Refer to TRMESH. 

On output: 
L WK = Required length of IWK unless IER = 1 or IER =3. In the case of IER = 1, L WK is 
not altered from its input value. 
IWK = Array containing the endpoint indexes of the new arcs which were swapped in by 
the last call to Subroutine EDGE. 
LIST,LPTR,LEND =Triangulation data structure with all constraint arcs present unless 

IER .NE. 0. These arrays are not altered if IER = 1. 
IER = Error indicator: 
IER = 0 if no errors were encountered. 
IER = 1 if NCC, N, or an LCC entry is outside its valid range, or L WK .LT. 0 on input. 
IER = 2 if more space is required in IWK. 
IER = 3 if the triangulation data structure is invalid, or failure (in EDGE or OPTIM) was 
caused by collinear nodes on the convex hull boundary. An error message is written to 
logical unit 6 in this case. 
IER = 4 if intersecting constraint arcs were encountered. 
IER = 5 if a constraint region contains a node. 

Language: Fortran 
Compiling/Linking Syntax: subroutine 
Target Computer: Runs on COMF computers, such as dsofsl.nos-tcn.noaa.gov 
Author Name: Robert J. Renka Creation Date: 11/12/94 
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Appendix C 22 wind_QC_station_gapfill.f 

Directory Location: /COMF/oqcs/sorc 

Technical Contact(s): Name: Tom Gross 
Phone: 301-713-2809x139 

Abstract: 

Org: NOS/CSDL 
E-Mail: tom.gross @noaa.gov 

Reads in observed wind speed and direction RAWDATA file, and edits and gap fills with 
linear ramps. 
Then outputs a file 
year month day hour min Ueastward Vnorthward 
Reads input file with 
year month day hour min forecasthour speed dir 

Usage: wind_QC_station_gapfill.x $RAWDATAFILE $0UTPUTFILE $tstart \ 
$tend $DT > junkexec.log 

Input Parameters: 
$RA WDAT AFILE 
$0UTPUTFILE 

Observation wind data filename 
Output filename 

$tstart 
$tend 
$DT 

y m d h min start of output data 
y m d h min end of output data 
Delta Time step in hours of output data (0.1 =six min) 

Language: Fortran 90 

Compiling/Linking Syntax: 
lf95 wind_QC_station_gapfill.f -o wind_QC_station_gapfill.x -L .. /binlinux -loges 

Target Computer: Runs on COMF computers, such as dsofsl.nos-tcn.noaa.gov 

Suboutines/Functions Called: 
Name Directory Location 

interp1 /COMF/oqcs/sorc/library 
julian /COMF/oqcs/sorc/library 
gregorian /COMF/oqcs/sorc/library 

Description 
Interpolate and gap file a time series. 
Convert Gregorian dates to Julian days. 
Convert Julian days to Gregorian. 

Author Name: Tom Gross Creation Date: Jan. 31, 2003 
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Appendix C 23 wlgapfill.f 
Directory Location: /COMF/oqcs/sorc 
Technical Contact(s): Name: Torn Gross Org: NOS/CSDL 

E-Mail: torn.gross@noaa.gov Phone: 301-713-2809x139 
Abstract: 

Usage: 

Called by WLQCF.sh 
Reads in the observed raw waterlevel observation and tide files. Edits, and gap fills 
intelligently with linearly interpolated non-tidal plus astro tides. Then outputs a file 
year month day hour min 0 wlobs wlobs-non-tide wltide. 
The 0 is a standin for forecast hour. 
Produces the TS3 files with date, obs, non-tide, astro-tide. 
An option allows the input observed data file to be the Non-Tidal data and a "obs" time 
series is created using that plus the astro-tide. The starting time observation value may be 
specified along with a ramp length. This can be used to smoothly join the new data series 
with a previously created data series which ended on the new file's start time with the value 
of wlstart. Reads input file with year month day hour min forecasthour data. 

wlgapfill.x << EOD > junkexec.log 
$WLDAT 
$TIDED AT 
$QCEDfilenarne 
$wltype 
$tstart 
$tend 
$DT 
$wlstart 
$ramp hours 
EOD 

Input Parameters: 
$WLDAT 
$TIDED AT 
$QCEDfilename 
$wltype 

Observation water level data filename 
Astro Tide Only data filename 
Output filename 
TIDAL or NON-TIDAL , type of obs data 
y m d h min start of output data $tstart 

$tend 
$DT 
$wlstart 
$ramp hours 

Language: Fortran 90 

y m d h min end of output data 
Delta Time step in hours of output data (0.1 =six min) 
Force water level at $tstart to equal this 
Ramp from wlstart to normal over ramphours 

Compiling/Linking Syntax: lf95 wlgapfill.f -o wlgapfill.x 
Target Computer: Runs on COMF computers, such as dsofsl.nos-tcn.noaa.gov 
Suboutines/Functions Called: 

Name Directory Location Description 
interpl /COMF/oqcs/sorcllibrary Interpolate and gap file a time series. 
julian /COMF/oqcs/sorc/library Convert Gregorian dates to Julian days. 
Author N arne: Torn Gross Creation Date: Dec. 26, 2002 
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Appendix C 24 wl_read_HTh.f 

Directory Location: /COMF/oqcs/sorc/library 

Technical Contact(s): Name: Tom Gross 
Phone: 301-713-2809x139 

Org: NOS/CSDL 
E-Mail: tom.gross@noaa.gov 

Abstract: 
Partially to library subroutines. 
Also to extract the H(Th) from a wl file. 
Called by WLQCF.sh. 

Usage: wl_read_HTh.x $inoutfilename $timestart 

Input Parameters: 

Language: Fortran 95 

$inoutfilename : an input file name 
$timestart : starting time. 

Compiling/Linking Syntax: 
lf95 wl_read_HTh.f wl_read_oqcs.f julian.f interpl.f -o .. 1 .. /binlinux/wl_read_HTh.x 

Target Computer: Runs on COMF computers, such as dsofsl.nos-tcn.noaa.gov 

Subroutines/Functions Called: 
Name 

wl_read_oqcs.f 
interpl 
julian 

Directory Location 
/COMF/oqcs/sorc/library 
/COMF/oqcs/sorc/library 
/COMF/oqcs/sorc/library 

Author Name: Tom Gross Creation Date: 2003 
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Description 
Reads a water level file. 
Interpolate and gap file a time series. 
Convert Gregorian dates to Julian days. 



Appendix C 25 wl_read_oqcs.f 

Directory Location: /COMF/oqcs/sorc/library 

Technical Contact(s): Name: Tom Gross 
Phone: 301-713-2809x139 

Org: NOS/CSDL 
E-Mail: tom.gross@noaa.gov 

Abstract: 

Usage: 

READS a water level file with 
year, month,day, hour, min, tbour, obs, nontidal, tidal 

call wl_read_oqcs(fileinput,NN,year,month,day,hour,minute, 
& tbour,obs, nontidal, tidal ) 

Input Parameters: fileinput : input filename 
NN: counter 
year,month,day,hour,minute : integer time 
tbour : forecast hour 
obs, nontidal, tidal : observation, tidal, non-tidal data. 

Language: Fortran 77 

Compiling/Linking Syntax: subroutine 

Target Computer: COMF machine, ex dsofsl.nos-tcn.noaa.gov 

Author Name: Tom Gross Creation Date: 2003 

134 



APPENDIX D. SAMPLE MODEL MAIN SCRIPT (CBOFS) 

#1/bin/sh 
# MAIN_CBOFS.sh 
#Runs a nowcast and forecast with Mecca using a hotstart fil e 
# 
#Put all the directories into environment variables 
#copy of setenvironmentvariables.sh 
# 
###################################### 
# gbof'il .nos.noaa.gov /COMF.flohms/cbofs 
###################################### 

#Flag set ~rrhich will turn on the graphics 
#Default or no flag, or anything other than "DO _GRAPHICS" 
#will suppress graphics 
if [ $# -eq 1 1 
then 
DO GRAPHICS=$1 
else 
DO_GRAPHICS=DO_NOT_DO_GRAPHICS 
fi 

############################################################################## 
# MODULE 0 Set Environment Variables for Directories 
############################################################################## 

#These are now set in the crontab file 
#source lcoll(/lstaging/COMF/oqcs/setellVironmentvariables_stagillg.sh 
#export MODt-"LDIR=Icon((lstaging/COMF/ohms/CBOFS 

echo "First line of main-cbofs.sh "$MODELDIR 

export MODEL WORK=$MODELDIR/work 
export MODELBIN=$MODELDIR/binlinux 
export ARCHIVEDIR=$MODELDIR/archive 
export MODEL WWW=$MODELDIR/wwwgraphics 
export MODELINFO=$MODELDIR/info 

export PATH=$PATH:$MODELBIN 
export MODELLOGDIR=$MODELDIR/execlog 
export CORMSLOG=$MODEL WORK/corms_raw .txt 
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############################################################################## 
############################################################################## 
#Change to Model WORK directory 
#All intermediate and scratch files land here 
cd $MODELWORK 
############################################################################## 
############################################################################## 

echo" MAIN_CBOFS.sh Started at RealTimeClock "'date' 
echo " MAIN_CBOFS.sh running from "$MODEL WORK 

############################################################################## 
# MODULE I OFS System Tests 
############################################################################## 
if [ $COMFD IR ] 
then 
echo " The operational system directories are environment variables:" 
echo "COMFDIR "$COMFDIR 
echo "OQCSDIR "$0QCSDIR 
echo "OQCSBIN " $0QCSBIN 
echo "ODAASDIR " $0DAASDIR 
echo "OPDSDIR "$0PDSDIR 
else 
echo " The operational system directoties are environment variables" 
echo " Set with: source /COMF/oqcs/setenvronmentvariables.sh" 
echo " They are not set. Abort this nm " 
exit 
fi 
if [ -e $MODEL WORK ] 
then 
echo " The Model directory exists and: " 
echo "MODEL WORK " $MODEL WORK 
echo "MODELBIN " $MODELBIN 
echo "ARCHIVEDIR " $ARCHIVEDIR 
echo "MODELWWW "$MODELWWW 
echo "MODELINFO= "$MODELINFO 
else 
echo " The MODEL WORK directory doesn't exi st" 
echo " They are not set. Abort this run " 
exit 
fi 

# Calling control script to check for prior instances of model script process. 
# lfprior instances exist or $MODELD!Riinfo!of,·_control_prevented exists, 
# MAIN_CBOFS. slz script will be terminated. 
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OFS_CONTROL.sh 

echo "MAIN_CBOFS.sh Started at" ' date' > $CORMSLOG 

df I grep archive I tr%. lawk '{print "DISKFREE ARCHIVE " 100-$5}' \ 
I head -n 1 >> $CORMSLOG 

df I grep odaasl I tr% . lawk ' {print "DISKFREE ODAAS " J00-$5 }' \ 
>> $CORMSLOG 

###################################### 

#clean out previous runs f or CORMS testing 
rm gentide_now.out gen2obs.outla 

############################################################################## 
# MODULE 2 Create the start and stop times 
#~#~#########~#################~###~#~######################~########## 

# Nowcasr stm1s with an existing HOTSTART.DAT 
cp $MODELDIR/init/HOTSTART.DAT $MODELWORK/. 
cp $MODELDIR/init/wlcbbtHOTSTART.dat $MODELDIR/work/. 
#Start rvith time read f rom the lzotstart .file 
time_hotstart=' readinitspace.x <<BOD 
"HOTSTART.DAT" 
EOD' 

#run up to NOW 
time_now=' date -u +"%Y %m %d %HO"' 
time_nowcastend=$time_now 
echo $ti me_nowcastend > $MODELINFO/timetest.dat 
time_forecastend=' datemath $time_now + 0 0 0 24 0' 
# time for.forcing data .files to end. Need the 17 min ojj:s·et gap 
time_nowcastend=' date -u +" %Y o/om o/od %H 30"' 
echo $time_nowcastend >> $MODELINFO/timetest.dat 

echo "CBOFS NOWCAST "$time_hotstart" "$time_now >> $CORMSLOG 
echo "Run from $time_hotstart to $time_now '' 

###### ##### ############# #### ########## 
# Module 3 Get data for NOWCAST 
######## ### ############## ### ########## 
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echo " Get CBBT water level for outer forcing" 
#use the last l-l'lcbbt.datfile to assure no jumps in water leveUorcing 
WLQCF.sh 8638863 NWLON "$time_hotstart" "$time_nowcastend" 0.10 wlcbbt.dat 
wlcbbtHOTSTART.dat > $MODELLOGDJRJWLQCF.log 

echo "Get CBBT wind and TPLM2 wind for forcing" 

WINDQCF.sh "TPLM2" NDBC 11$time_hotstart 11 11$time_nowcastend 11 0.10 windtplm.dat > 
$MODELLOGDJRJWINDQCF1.1og 
WINDQCF.sh 8638863 NWLON "$time_hotstart" "$time_nowcastend" 0.10 windcbbt.dat > 
$MODELLOGDIR/WINDQCF2.log 

echo "Get Rivers Climatological" 
cp $MODELINFO/rivers .met $MODELWORK/. 

###################################### 
# Module 4 Reformat data for NOWCAST 
###################################### 

#translate wlcbbulat mllw, 
#2003 1 22 0 0 0 
#2003 1 22 0 6 0 

obs, non-tidal, tidal 
0.2140 0.0270 0.1870 
0.2320 0.0240 0.2080 

#scale tidal component with amp, phase shift 
#Phase sh~ft of-0.0118056 days= -17min 
#then convert non-tidal mllw to msl -.442, 
#finally add back the amplitude corrected tide 1.134 
#alternative rnethods ($8-.442)+($9*1.134) or 1.134*($8+$9-.441) 
#and jonnat year. yearday. wl 
# data/gentide_now.out 
# 2003 21.988194 -0.202942 
# 2003 21.992361 -0.182128 
# 
awk '{ print$1 II II $2 1010 $3" IO $4 II II $5-17 II II ($8+($9-.442)*1.134) }' \ 

wlcbbt.dat I greg2yday.x > gentide_now.out 

if test -s gentide_now .out ; then CORMSPERCENT=lOO ; else CORMSPERCENT=O ; fi 
echo "GENTIDE NOW "$CORMSPERCENT >> $CORMSLOG 

#use genwind_2obsoqcs to convert windtplm.dat l-l'indcbbt.dat to data/gen"vvind_NOW.out 
# NOWcbbt.met. NOWtplm.met > gemrind_2obsB.x > genwind_nmv.out 
#Needs to use ydays 
cat windcbbt.dat I greg2yday.x >NOWcbbt.met 
cat windtplm.dat I greg2yday.x >NOWtplm.met 
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######### 
# Build genwind.input and execllte genwind_2obsoqcs .. Y 

######### 
echo "Start genwi nd_2obsoqcs.x" 
#And make sure its long enough by ending 4 hours later (3 +3124 =.25) 
diffdate=' datemath $time_nowcastend - $time_hotstart ' 
Zlengthdays='echo $diffdate I awk '{ print $3 + $4/24 + 0.25 }'' 

genwind_2obsoqcs.x <<EOD > $MODELLOGDIR/genwindnow.log 
' dateformat $time hotstart "% Y'" 
' dateformat $time_hotstart "%j'" 
' datef01mat $time_hotstatt "%H"' 
$Zlengthdays 
NOWcbbt.met 
NOWtplm.met 
EOD 

if test -s gen2obs.outla; then CORMSPERCENT=lOO; else CORMSPERCENT=O; fi 
echo "GENWIND NOW "$CORMSPERCENT >> $CORMSLOG 

mv gen2obs.outla $MODELWOR.Klgenwind_now.out 

###################################### 
# Module 5 Run Mecca for Nmvcast 
###################################### 

############################################ 
# MECCA RUN 
############################################ 
#Change the 1zow.con.template inputjile with the variables 
#Uses local work directory 
# in fi les: ji,lllbay2l c.geo gentide_now.oztt genwind_now.out rivers.met HOTSTART.DAT 
# outfiles:now.pm now.vvl.out nowFIN. DAT 'vvl_idl.now.out wn_idl.now.out 
############################################ 

diffdate=' datemath $time now - $time hotstart' - -
hourslength='echo $di ffdate I awk '{print $3*24+$4+$5/60} '' 
ZY=' datefotmat $time_hotstart "%Y"' 
ZM=' dateformat $time_hotstart "%m"' 
ZD=' dateformat $time_hotstart "o/od"' 
ZH=' dateformat $time hotstart "%H"' 
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sed -e s/VHOURSV/$hourslength/ \ 
-e sNIYEAROV/$ZY/ \ 
-e s/VIMONTHOV/$ZM/ \ 
-e s/VIDAYOV/$ZD/ \ 
-e s/VIHOUROV/$ZH/ \ 
$MODELDIR/info/templates/now.con.template > now.con 

cp $MODELDIR!info/fullbay21c.geo $MODEL WORK/. 
cp $MODELDIR/info/fullbay21c.ll $MODELWORK/. 

echo "Start Mecca NOWCAST RUN" 
echo "$MODELBIN/mecca2lnclf95.x < now.con > $MODELLOGDIR/pr.now" 

which mecca21nclf95.x 

mecca21nclf95.x < now.con > $MODELLOGDTR/pr.now 

echo " Done with Mecca nowcast run" 
tail -20 $MODELLOGDIR/pr.now 

# Check pr.nmv for successful run 
istop=' tail -1 $MODELLOGDIR/pr.now' 
echo "******DEBUGING OF istop istop="$istop"=" 
if [ "$istop" = " ISTOP= 0" ]; then CORMSPERCENT=lOO; else CORMSPERCENT=O ; fi 
echo "NOWCAST DONE "$CORMSPERCENT >> $CORMSLOG 
echo "NOW CAST DONE "$CORMSPERCENT 

#Move the results 
#Move the HOTSTART.DAT and its waterlevel.f(,rcing.file 
#These will be used by the Forecast 
mv nowFIN.DAT $MODELDIR"/init/nowFIN.DAT" 
cp wlcbbt.dat $MODELDIR"linit/nowFINwlcbbtHOTSTART.dat" 

#Prepare netcl((jilesfor copying by ARCHIVE.sh (standard names ) 
cp meccastation.nc stationsnow.nc 
cp mecca2d.nc fieldsnow .nc 
cp $MODELDIR"/init/nowFIN.DAT" hotstartout 
cp $MODELDIR"/init/nowFINwlcbbtHOTSTART.dat'' hotstartout.wlcbbt 
tar -cvfmodelinput.tar now.con fullbay21c.geo genwind_now.out gentide_now.out rivers.met 

echo " Nowcast Finished at RealTimeClock "'date' 

######################## # # #### ######## 
# MODULE 2 Create the start and stop times f or the FORECAST 
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###################################### 
# NoY~;cast ends ·with this HotStartfile: 
cp $MODELDIR/init/nowFIN.DAT $MODELDIR/work/HOTSTART.DAT 
cp $MODELDIR"/init/nowFINwlcbbtHOTSTART.dat" $MODELWORK/wlcbbtnow.dat 
time_nowcastend='$MODELBIN/readinitspace.x << EOD 
"HOTSTART.DAT" 
EOD' 
time_forecastend=' datemath $time_nowcastend + 0 0 0 24 0' 
time_hotstart=$time_nowcastend 

echo "FORECAST "$time_hotstart" to "$time_forecastend 
###################################### 
# Module 3 Get data for FORECAST 
###################################### 

############################################# 
# Forecast water level ETSS 
############################################# 
WLQCF.sh 8638863 ETSS "$time_nowcastend" "$time_forecastend" 0.10 \ 

wlcbbtfore.dat wlcbbtnow.dat > $MODELLOGDIR/WLQCF.log 

############################################# 
echo "Get Rivers Climatological" 
cp $MODELDIR/info/rivers.met $MODEL WORK/. 

############################################# 
# Forecast wind field, Get NAM.file.nc 
rm windsNAM.nc windsNAM.bin windsmecca.bin 
WINDQCF.sh "-78 -74 36 40" NAM "$time_nowcastend" "$time_forecastend" 1.0 \ 

windsNAM.nc > windNAMqcf.log 

###################################### 
# Module 4 Reformat data for FORECAST 
###################################### 

############################################# 
# Forecast water level ETSS 
############################################# 
#translate wlcbbt.dat mllw, 
#2003 1 22 0 0 0 
#2003 1 22 0 6 0 

obs, non-tidal, tidal 
0.2140 0.0270 0.1870 
0.2320 0.0240 0.2080 

#scale tidal component with amp, phase shift 
#Phase slzijtof-0.0118056 days = -17min 
#then convert non-tidal mllw to msl -.442, 
#finally add back the amplitude corrected tide 1.134 
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#alternative methods ($8-.442)+($9 * 1.134) or 1.134*($8+$9-.441) 
# andformat year. yearday. wl 
# data/gentide_1ww.out 
# 2003 21.988194 -0.202942 
# 2003 21.992361 -0.182128 
awk '{ print$1 II II $2" II $3" II $4 II II $5-17 II II ($8+($9-.442)*1.134) }' \ 

wlcbbtfore.dat I greg2yday.x > gentide_fore.out 

if test -s gentide_fore.out ; then CORMSPERCENT= l 00 ; else CORMSPERCENT=O ; fi 
echo "GENTIDE FORE "$CORMSPERCENT >> $CORMSLOG 

############################################# 
# Forecast wind field, Get NAM I NAM.nc, Convert to mecca.bin 
# genwind_subs_net.x also scales by 1.2 and does Lambert Rotation 
############################################# 

genwind_subs_net.x << EOD 
$time nowcastend 
48 
2 
windsNAM.nc 
windsNAM.bin 
windsmecca.bin 
EOD 

if test -s windsmecca.bin ; then CORMSPERCENT=lOO; else CORMSPERCENT=O ; fi 
echo "GENWIND FORE "$CORMSPERCENT >> $CORMSLOG 

mv windsmecca.bin $MODELWORK/genwind_fore.out 

###################################### 
# Module 5 Run Meccafor FORECAST 
###################################### 

############################################ 
# MECCARUN 
############################################ 
#Change the fore.con.template input file with the variables 
# Uses local work directory 
#input flies: fullbay21c.geo gentideJore.out genwindJore.out rivers.met HOTSTART.DAT 
#output .files: fore.prn fore. wl.ow foreF!N.DAT wl_idl . .fore.out wn_idl..fore.out 
############################################ 
echo "MECCA Run Forecast:" $time_nowcastendll "$time_forecastend 
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datediff='datemath $time_forecastend - $time_nowcastend ' 
hourslength='echo $datediff I awk '{print $3*24+$4+$5/60} '' 
ZY=' datefotmat $time_nowcastend "% Y"' 
ZM=' dateformat $time nowcastend "o/om"' 
ZD=' dateformat $time_nowcastend "o/od"' 
ZH='datefotmat $time nowcastend "%H"' 
sed -e s/VHOURSV/$hourslength/ \ 

-e s/VIYEAROV/$ZY/ \ 
-e s/VIMONTHOV /$ZM/ \ 
-e s/VIDAYOV/$ZD/ \ 
-e sNIHOUROV/$ZH/ \ 
$MODELDIR/info/templates/fore.con.template > fore.con 

cp $MODELDIR/info/fullbay21c.geo $MODEL WORK/. 

echo "Start Mecca 24hr FORECAST RUN" 
echo "$MODELBIN/mecca2 lnclf95.x < fore.con > $MODELLOGDIR/pr.fore" 

mecca21nclf95.x < fore.con > $MODELLOGDIR/pr.fore 

echo " Done with Mecca forecast run" 
tail -20 $MODELLOGDIR/pr.fore 

#Check pr.now for succes!;:fi~l nm 
istop=' tai l -1 $MODELLOGDIR/pr.fore' 
if [ "$istop" = " JSTOP= 0" ]; then CORMSPERCENT=lOO; else CORMSPERCENT=O; fi 
echo "FORECAST DONE "$CORMSPERCENT >> $CORMSLOG 

#Move the results 
#Prepare netcdffiles for copying by ARVHIVE.sh (standard names) 
cp meccastation.nc stationsfore.nc 
(~p mecca2d.nc fieldsfore.nc 
tar -rvf modelinput.ta r gentide_fore.out genwind_fore.out fore.con 

echo " CBOFS FORECAST Finished at RealTimeClock "'date' 

###################################### 
# Module 6 Archive the data 
###################################### 
export ARCHIVEDIR=$MODELDIR/archive 
time_roundhour=' datemath $time_nowcastend + 0 0 0 0 10' 
time_roundhour=' dateformat $time_roundhour "%Y o/om o/od o/oH 00'" 
echo "ARCHIVE.sh CBOFS \"$time_roundhour\" \"$time_roundhour\" " 
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ARCHIVE.sh CBOFS "$time roundhour" "$time roundhour" - -

if [ $DO_GRAPHICS = "DO_GRAPHICS" ] 
then 
###################################### 
# Module 7 Make the graphics (All files are pulledfrmn ARCHIVEDIR) 
###################################### 
#required! Before and l~fter GRAPHICS temporarily rename and 
# export CORMS LOG to keep WLQCF flags from clobbering. 
OLDCORMSLOG=$CORMSLOG 
export CORMSLOG=$MODELWORK/cormsscratchgraphics.txt 

rm $MODEL WORK/* .png $MODEL WORK/* .ctl 
cp $MODELDIR/info/plot_timeseries_ wl_cbofs.ctl plot_timeseries_ wl.ctl 
cp $MODELDIR/info/plot_field_cbofs2.ctl plot_field.ctl 
TIME_NOWCASTSTART='datemath $time_roundhour - 0 0 0 24 0' 

# cbofs.ctl uses lngqf~\'/ohms/cbofr;2/work/stationsnml'. nc stationsfore. nc 
# With the /NIT timing these files are always long enough 
#so no need to concatenate nowcasts with: 
#grabarchivenetcd.fsh "$TIME_NOWCASTSTART" "$timeJorecastend'\ 
# CBOFS_srationsnmv.nc stationsnow.nc 

echo "Start Graphics.sh "$TIME_NOWCASTSTART" -> "$time_forecastend 
pwd 

datedir=' dateformat $time_nowcastend 
"$MODELDIR/execlog/% Y%m%d%HOO _diagnostics_graphics. log"' 

echo GRAPHICS.sh \"$TIME_NOWCASTSTART\" \"$time_forecastend\" ">" $datedir 

GRAPHICS.sh "$TIME NOWCASTSTART" "$time forecastend" > $datedir - -

################################ 
#required 
export CORMSLOG=$0LDCORMSLOG 
#produce a corms flag based on number qf' graphics 
#the number qf' graphics is approx. 144 normally 
numpngs='ls -1 $MODELWORK/*.png I we -1' 

echo "GRAPHICS DONE $numpngs" >> $CORMSLOG 
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#Remove all files from wwwgraphics 
rm -fr $MODEL WWW/* 

ARCHIVE_ GRAPIDCS. sh "$6 me_nowcastend" 
echo "AFTER MODULE MODULE 7 GRAPHICS" 

####end ofgraphics DO_GRAPHICS 
fi 

###################################### 
# Module 8 Make the CORMS FlAGS 
###################################### 

echo" Make the cormsflags and ftp it to CORMS central" 
echo \$ti me_nowcastend=$time_nowcastend 
echo $time nowcastend >> $MODELINFO/timetest.dat 
#next line added to see if it removes the ""vvhite spacefromfro1lt oftime_nowcastend 
time nowcastend=' date math $time nowcastend + 0 0 0 0 0' - -
echo $time_nowcastend >> $MODELINFO/timetest.dat 
MAKECORMSFLAGS.sh "$time nowcastend" 

############################################################################## 
# MODULE 9 Remove oldfilesfrom archives 
############################################################################## 

time PURGE.sh 
echo "That is execution time for PURGE.sh" 

date 
echo "That's All Folks! " 
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