Return to Main Table of Contents

TOPAZ USER MANUAL
Version 3.1.2

TABLE OF CONTENTS

i. NONDISCRIMINATION STATEMENT

ii. PRODUCT DISCLAIMER STATEMENT

iii. TOPAZ DISCLAIMER

1. INTRODUCTION

11
1.2
1.3

Overview of TOPAZ Programs

General Program Interdependence and Operation

File Types

1.3.1 Report Files

1.3.2 Tabular Files

1.3.3 Unformatted Parameter Files
1.3.4 Evaluation Files

1.3.5 Unformatted Raster Files

. PROGRAM DEDNM

2.1

2.2
2.3

Input Files

2.1.1 File DNMCNT.INP
2.1.2 File DEDNM.INP
2.1.3 File NTGCOD.INP

Program Execution
Output Files

2.3.1 Report Files

2311 File DEDNM.RPT
2.3.2 Tabular Files

23.21 File NETW.TAB

2.3.2.2 File SBCT.TAB
2.3.2.3 File CATWIN.TAB



2.3.3 Unformatted Raster Files
2.3.3.1 File INELEV.OUT
2.3.3.2 File SMOOTH.OUT
2.3.3.3 File FILDEP.OUT
2.3.3.4 File RELIEF.OUT
2.3.35 File FLOVEC.OUT
2.3.3.6 File UPAREA.OUT
2.3.3.7 File NTGCOD.OUT
2.3.3.8 File NETFUL.OUT
2.3.3.9 File BOUND.OUT
2.3.3.10 File FLOPAT.OUT
2.3.3.11 File NETW.OUT
2.3.3.12 File SUBWTA.OUT
2.3.3.13 File INDTAR.OUT

2.3.4 Unformatted Parameter Files
2.34.1 File OUTCNT.UNF
2.3.4.2 File OUTCHA.UNF
2.3.4.3 File OUTCAT.UNF

2.3.5 Unformatted Program Files
2.35.1 File NTWINT.FIL

3. PROGRAM RASPRO

3.1 Input Files

3.1.1 File RASPRO.INP
3.1.2 File OUTCNT.UNF
3.1.3 Unformatted Raster Files

3.2 Program Execution
3.3 Output Files

3.3.1 Report Files
3.3.1.1 File RASPRO.RPT
3.3.2 Unformatted Raster Files

3.3.2.1 File DEPFLT.OUT
3.3.2.2 File ELVCLA.OUT
3.3.2.3 File FVASPE.OUT
3.3.24  File FVSLOP.OUT
3.3.25 File HSLOPE.OUT
3.3.2.6  File TSLOPE.OUT
3.3.2.7 File TASPEC.OUT
3.3.2.8 File NETWE.OUT

3.3.2.9 File SUBBDA.OUT



3.3.2.10 File SUBWTB.OUT
3.3.2.11 File SUBBDB.OUT
3.3.2.12 File DISCHA.OUT
3.3.2.13 File DISOUT.OUT
3.3.2.14 File ELDCHA.OUT
3.3.2.15 File ELDOUT.OUT

3.3.3 Unformatted Parameter Files

3.3.3.1  File OUTCNT.UNF

4. PROGRAM RASFOR

4.1

4.2
4.3

Input Files

4.1.1 File RASFOR.INP

4.1.2 File OUTCNT.UNF

4.1.3 Unformatted Raster Files

Program Execution
Output Files

4.3.1 Report Files
431.1 File RASFOR.RPT
4 .3.2 Reformatted Raster Files
43.2.1 ASCII 1-D format
4322 ASCI| 2-D format
4.3.2.3 IDRISI format
4324 ARCINFO format

4 .3.3 Unformatted Parameter Files

4.3.3.1 File OUTCNT.UNF

5. PROGRAM RASBIN

5.1

5.2
5.3

Input Files

5.1.1 File OUTCNT.UNF
5.1.2 File OUTCHA.UNF
5.1.3 File OUTCAT.UNF

Program Execution
Output Files

5.3.1 Report Files

5.3.1.1 File RASBIN.RPT



5.3.2 Tabular Files

5.3.2.1 File NETWB.TAB
5.3.2.2 File SBCTT.TAB

5.3.3 Unformatted Parameter Files

5.3.3.1  File OUTCNT.UNF
5.3.3.2  File RBKEY.UNF
5.3.3.3  File RBNET.UNF
5.3.3.4  File RBSBC.UNF

6. PROGRAM NSSTAT

6.1

6.2
6.3

Input Files

6.1.1 File OUTCNT.UNF
6.1.2 File OUTCHA.UNF
6.1.3 File OUTCAT.UNF
6.1.4 File RBNET.UNF
6.1.5 File RBSBC.UNF

Program Execution
Output Files

6.3.1 Report Files
6.3.1.1 File NSSTAT.RPT
6.3.2 Evaluation Files

6.3.2.1  File NETWT.EVL
6.3.2.2  File SBCTT.EVL

7. PROGRAM PARAM

7.1

7.2
7.3

Input Files

7.1.1 File PARAM.INP

7.1.2 File OUTCNT.UNF

7.1.3 File OUTCHA.UNF

7.1.4 File OUTCAT.UNF

7.1.5 Unformatted Raster Files

Program Execution
Output Files

7.3.1 Report Files

7.3.1.1 File PARAM.RPT



7.3.2 Tabular Files

7.3.2.1 File SBCTA.TAB
7.3.2.2 File SBCTL.TAB
7.3.2.3 File SBCTS.TAB

7.3.3 Unformatted Parameter Files

7.3.3.1  File OUTCNT.UNF
7.3.3.2  File OUTCAT.UNF

8. TABLES

2.1 List of input files for program DEDNM

2.2 Definition of variables in file DNMCNT.INP
2.3 List of output files from program DEDNM
3.1 List of input files for program RASPRO
3.2 List of user options for program RASPRO
3.3 List of output files for program RASPRO
4.1 List of input files for program RASFOR
4.2 List of user options for program RASFOR
4.3 List of output files for program RASFOR
5.1 List of input files for program RASBIN

5.2 List of output files form program RASBIN
6.1 List of input files for program NSSTAT
6.2 List of output files for program NSSTAT
7.1 List of input files for program PARAM

7.2 List of output files from program PARAM

9. FIGURES

Figure 1.1 Program interdependence and application order.

Figure 2.1 General input/output organization of program DEDNM.
Figure 2.2 Example of the data sequence in input file DEDNM.INP
Figure 3.1 General input/output organization of program RASPRO.
Figure 4.1 General input/output organization of program RASFOR.
Figure 5.1 General input/output organization of program RASBIN.
Figure 6.1 General input/output organization of program NSSTAT.
Figure 7.1 General input/output organization of program PARAM.

10. APPENDICES
10.1 Appendix I. Input/Output File Specifications

10.1.1 File DNMCNT.INP
10.1.2 File DEDNM.INP

10.1.3 File NTGCOD.INP
10.1.4 File DEDNM.RPT



10.1.5 File NETW.TAB

10.1.6 File SBCT.TAB

10.1.7 Files from program DEDNM with extension .OUT
10.1.8 File NTWINT.FIL

10.1.9 File OUTCNT.UNF

10.1.10 File OUTCHA.UNF

10.1.11 File OUTCAT.UNF

10.1.12  File CATWIN.TAB

10.1.13 File RASPRO.INP

10.1.14  File RASPRO.RPT

10.1.15 Files from program RASPRO with extension .OUT
10.1.16 File RASFOR.INP

10.1.17 File RASFOR.RPT

10.1.18 ASCII 1-D files name.DAT from program RASFOR
10.1.19 ASCII 2-D files name.DAT from program RASFOR
10.1.20 Files name.IMG from program RASFOR

10.1.21 Files name.DOC from program RASFOR
10.1.22  Files name.ARC from program RASFOR

10.1.23  File RASBIN.RPT

10.1.24 File NETWB.TAB

10.1.25 File SBCTB.TAB

10.1.26 File RBNET.UNF

10.1.27 File RBSBC.UNF

10.1.28 File RBKEY.UNF

10.1.29 File NSSTAT.RPT

10.1.30 File NETWT.EVL

10.1.31 File SBCTT.EVL

10.1.32  File PARAM.RPT

10.1.33 File SBCTA.TAB

10.1.34 File SBCTL.TAB

10.1.35 File SBCTS.TAB

10.2 Appendix Il. Examples of Input/Output Files for Program DEDNM

10.2.1 Input file DNMCNT.INP
10.2.2 Input file DEDNM.INP
10.2.3 Input file NTGCOD.INP
10.2.4 Output file DEDNM.RPT
10.2.5 Output file NETW.TAB
10.2.6 Output file SBCT.TAB
10.2.7 Input file RASPRO.INP
10.2.8 Output file RASPRO.RPT
10.2.9 Input file RASFOR.INP
10.2.10  Output file RASFOR.RPT
10.2.11 Files UPAREA.DAT and RELIEF.DAT in ASCII 1-D format from program

RASFOR

10.2.12 Files SUBWTA.DAT and FILDEP.DAT in ASCII2-D format from program
RASFOR

10.2.13 Files HSLOPE.IMG and HSLOPE.DOC in IDRISI format from program
RASFOR

10.2.14  File NETW.ARC in ARCINFO format from program RASFOR

6



10.2.15
10.2.16
10.2.17
10.2.18
10.2.19
10.2.20
10.2.21
10.2.22
10.2.23
10.2.24
10.2.25

Output file RASBIN.RPT
Output file NETWB.TAB
Output file SBCTB.TAB
Output file NSSTAT.RPT
Output file NETWT.EVL
Output file SBCTT.EVL
Input file PARAM.INP
Output file PARAM.RPT
Output file SBCTA.TAB
Output file SBCTL.TAB
Output file SBCTS.TAB



I. NONDISCRIMINATION STATEMENT

The U.S. Department of Agriculture (USDA) prohibits discrimination in all programs and
activities on the basis of race, color, national origin, sex, religion, age, disability, political beliefs,
sexual orientation, or martial or family status (Not all prohibited bases apply to all programs.).
Persons with disabilities who require alternative means for communication of program
information (Braille, large print, audiotape, etc.) should contact USDA's TARGET Center at
(202) 720-2600 (voice and TDD). To file a complaint of discrimination, write USDA, Office of
Civil Rights, Room 326-W, Whitten Building, 1400 Independence Avenue, SW, Washington,
D.C. 20250-9410 or call (202) 720-5964 (voice and TDD). USDA is an equal opportunity
provider and employer.

. PRODUCT DISCLAIMER STATEMENT

The use of trade, firm, or corporation names in this publication is for the information and benefit
of the reader. Such use does not constitute an official endorsement or approval by the U.S.D.A.
Agricultural Research Service of any product or service to the exclusion of others that may be
suitable.

iii. TOPAZ DISCLAIMER

TOPAZ program and its subroutines are accepted and used by the recipient upon the expressed
understanding that the developers make no warranties, expressed or implied, concerning the
accuracy, completeness, reliability or suitability for any one purpose, and that the developers
shall be under no liability or obligation to any person, institution, organization, or corporation by
reason of any use made thereof. The subroutines in this program cannot be lifted, extracted or
transferred out of TOPAZ for stand alone use with other programs or other purposes because
variables transferred into subroutines must have been processed and assigned specific values
by preceding subroutines that reflect program code and terrain specific particularities.
Inappropriate use of a subroutine for other purposes than within this program may produce, at
best, unexecutable code, or, at worst, inconsistent and erroneous results that go unrecognized.
The developers of this program and its subroutines shall be acknowledged when the code, the
model and/or the numerical solution techniques used herein are directly applied in conjunction
with another code, or described and/or referred to in a publication or presentation.
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1. INTRODUCTION

This User Manual provides information on the operation and application of TOPAZ Version 3.1.
The use of this manual assumes that the user is familiar with the TOPAZ capabilities,
organization, programs and hardware requirements which are described in the document
entitled "TOPAZ Overview". It is further assumed that TOPAZ has been properly installed and
verified as described in document "TOPAZ Installation Guide".

This introduction provides a brief overview of TOPAZ and its operation. In subsequent sections
the input files, input parameters, user options, output files and interactive procedures are
described for each program. The last sections contain the tables, figures and appendices that
go along with this user manual.

1.1 Overview of TOPAZ Programs

TOPAZ Version 3.1 consists of 6 programs: DEDNM, RASPRO, RASFOR, RASBIN, NSSTAT
and PARAM. These programs are described in document "TOPAZ Overview". The main
function of each program is summarized in the following:

Program DEDNM (Digital Elevation Drainage Network Model) pre-processes the elevation data,
performs the hydrographic watershed segmentation and defines the drainage network.

Program RASPRO (RASter PROperties) derives additional spatial topographic information and
parameters from the basic rasters produced by program DEDNM.

Program RASFOR (RASter FORmatting) is a raster reformatting utility.

Program RASBIN (RASter to BINary network) transforms a raster based drainage network
definition into a binary (only 2 inflows per junction) drainage network definition.

Program NSSTAT (Network and Subcatchment STATIstics) computes the basic statistics of the
channel link and subcatchment properties.

Program PARAM (Subcatchment PARAMeterization) computes subcatchment properties such
as, area, length and slope.

1.2 General Program Interdependence and Operation

The TOPAZ programs are interdependent and must be applied in a specific order. The
interdependence of TOPAZ programs and the order in which they can be applied are described
in this section and are illustrated in Section 9, Fig. 1.1 "Program interdependence and
application order".

Program DEDNM performs the initial and basic processing of the Digital Elevation Model (DEM)
and must be applied first. It produces raster and tabular data that are used, directly or indirectly,
by other TOPAZ programs. The raster data produced by program DEDNM are in TOPAZ
internal raster format and units. For this data to be useful to the user, it must first be reformatted
into a user selected format by program RASFOR. After program DEDNM has been applied, the
user can choose to proceed with either program RASPRO, RASFOR or RASBIN, in any order.
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Program RASPRO should be applied if the user requires further spatial topographic data than
that produced by program DEDNM. Program RASPRO must be applied if the user will need
program PARAM, because program RASPRO produces input files for program PARAM. All
results from program RASPRO are in TOPAZ internal raster format and units. Again, for the
data to be useful to the user, it must first be reformatted into a user selected format by program
RASFOR. After program RASPRO has been applied the user can choose to proceed with either
program PARAM or RASFOR, in any order.

Program RASFOR reformats TOPAZ internal raster files into a user selected format and must
be applied if the unformatted raster files produced by programs DEDNM and RASPRO need to
be accessed by the user. Program RASFOR has been designed as a stand alone program to
allow the user to repeatedly apply program RASFOR, specifying different formats and different
raster files without having to re-process the entire DEM by program DEDNM. Program RASFOR
does not require prior evaluation of program RASPRO. If program RASPRO has not been
evaluated, then program RASFOR only reformats the rasters produced by program DEDNM.

Program RASBIN generates tables of channel and subcatchment properties for the binary
network. Program RASBIN is required if the statistics of the channel and subcatchment
properties are to be computed by program NSSTAT. Program RASBIN does not require
programs RASPRO or RASFOR to have been applied.

Program NSSTAT produces network and subcatchment statistics and can only be used after
programs DEDNM and RASBIN have been previously applied, because the program requires
the tabular channel and subcatchment data for both the raster and the binary drainage networks
which are computed by programs DEDNM and RASBIN, respectively.

Program PARAM computes subcatchment properties and can only be applied if program
DEDNM and RASPRO have been previously applied, because the program requires tabular and
raster network and subcatchment data created by Program DEDNM and subcatchment raster
files created by program RASPRO.

1.3 File Types
1.3.1 Report files

Report files are sequential, formatted, ASCII files. Their primary purpose is to convey program
execution information to the user.

1.3.2 Tabular Files

Tabular files are sequential, formatted, ASCII files. Their primary purpose is for user review of
computed channel, network and subcatchment values. The headings and units of the tabulated
data are given in the files. The channel link and subcatchment counters (first column in tables)
refer to the position of the element in the table. The channel link, subcatchment and node index
refers to the identifying index of the channel link or subcatchment. Node, channel link and
subcatchment index 1 is assigned to the watershed outlet and numerical indexing of the
remainder of the watershed properties proceeds from there. An in-depth discussion on the
network indexing can be found in the published literature on TOPAZ (given in "TOPAZ Overview
document”).
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1.3.3 Unformatted Parameter Files

Unformatted parameter files are sequential, unformatted files that are not intended for user
access. The primary purpose of these files is the transfer of non-raster data between TOPAZ
programs. The data in some of the unformatted parameter files are also reproduced as tabular
output data (see Section 1.3.2 "Tabular Files").

1.3.4 Evaluation Files

Evaluation files are sequential, formatted, ASCII files. These files are for user review of
computed network, channel and subcatchment properties and statistics. The headings and units
of the tabulated data are given in the files.

1.3.5 Unformatted Raster Files

Unformatted raster files are sequential, unformatted files that are not intended for direct user
access. Some files contain data in TOPAZ internal units. The primary purpose of these files is
the transfer of raster data between TOPAZ programs. To make these files user accessible they
must first be reformatted into a user selected format and adjusted for proper unit conversions by
applying program RASFOR.

Return to Table of Contents
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2. PROGRAM DEDNM

Program DEDNM (Digital Elevation Drainage Network Model) reads and performs quality control
on the initial input Digital Elevation Model (DEM) data; pre-processes the elevation data to
rectify depressions and flat surfaces to allow an unambiguous definition of downslope drainage;
performs the hydrographic watershed segmentation that defines the watershed boundary, the
raster drainage network and the corresponding channel links and subcatchments; assigns the
channel link and subcatchment identification indices; and, tabulates the channel link and
subcatchment properties and parameters. The user should note that the raster drainage network
may contain junction nodes with more than two inflows. The drainage network definition, the
channel and subcatchment indices and the tabular files account explicitly for this type of junction
nodes. Additional information on junction nodes with more than two inflows can be found in the
Overview Manual, Section 3.4 "Topographic Parameterization".

This section describes the input files, input parameters, user options, output files, operation and
interactive procedures for program DEDNM.

2.1 Input Files

Program DEDNM requires three input files, DNMCNT.INP, DEDNM.INP and NTGCOD.INP. The
first file is a parameter file and the last two are raster files. If the option for spatially variable
Critical Source Area (CSA) and Minimum Source Channel Length (MSCL) in file DNMCNT.INP
is not selected only input fles DNMCNT.INP and DEDNM.INP are required. All input files must
reside in the same directory as the executable TOPAZ programs. The content of the three input
files for program DEDNM is described in this section. The input files are listed in Section 8,
Table 2.1 "List of input files for program DEDNM", and the general organization of the 1/O is
shown in Section 9, Fig. 2.1 "General input/output organization of program DEDNM".
Specifications of all input files are given in Section 10.1, Appendix | "Input/Output File
Specifications”.

2.1.1 File DNMCNT.INP

File DNMCNT.INP is the parameter file which contains values describing the DEM raster
characteristics, the DEM processing options and corresponding processing parameters, and the
user output options. The definition of each variable in this file, with recommended and/or
acceptable range of values, is given in Section 8, Table 2.2 "Definition of variables in file
DNMCNT.INP". The variables in this table are in the same order in which they appear in the
input file and the names are those used in program DEDNM. The names have little relevance
for the user, but are given here for lack of a better designation or nomenclature. An example of
file DNMCNT.INP is given in Section 10.2.1 "Input file DNMCNT.INP". The lengthy output of the
program capabilities, specifications and limitations can be turned off by user option in file
DNMCNT.INP.
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2.1.2 File DEDNM.INP

File DEDNM.INP is the raster file which contains the elevation data of the DEM. The unit of
elevation is meters, and the precision with which the values are read is 1/10th of a meter or one
decimeter. Any additional precision of the elevation input is rounded to the nearest decimeter.
The minimum and maximum elevation values accepted by TOPAZ are 1.0 and 9999.0 meters,
respectively. Sometimes not all elevation values in a DEM are relevant or known. In these cases
a characteristic elevation value that designates indeterminate elevation must be provided. This
value can be any value outside the range of recognized elevation values as defined by
parameters ELMIN and ELMAX in input file DNMCNT.INP, including negative values. A
recommended value for indeterminate elevation is 0 (zero) or a user selected negative number.

The format of the elevation data is one value per record, ordered column first, row second.
Column first, row second means that the raster values are ordered in increasing column number
for row 1, followed by those of row 2, etc. An example of the data sequence in input file
DEDNM.INP is shown in Section 9, Fig. 2.2 "Example of the data sequence in input file
DEDNM.INP", and an example of file DEDNM.INP is given Section 10.2.2 "Input file
DEDNM.INP".

2.1.3File NTGCOD.INP

File NTGCOD.INP is the ASCII raster file which contains the codes for the Critical Source Area
(CSA) and Minimum Source Channel Length (MSCL) parameter values for each cell in the
raster. The spatial distribution of the codes reflect the spatial variability of geophysical
landscape properties that are relevant to the CSA and MSCL parameters and for the generation
of the drainage network and watershed segmentation to exhibit spatially variable characteristics.
Accepted code values are 1 through 5. Each code value corresponds to a user defined CSA and
MSCL value as given in input fle DNMCNT.INP. The spatial arrangement of the code values in
the raster determines which CSA and MSCL parameter is to be used at any particular raster cell
(or watershed location) for the generation of the network and segmentation of the watershed.
The format in which the code data must be provided is one value per record, ordered column
first, row second, in exactly the same way as for input file DEDNM.INP (see previous section).
An example of file NTGCOD.INP is given in Section 10.2.3 "Input file NTGCOD.INP".

The input file NTGCOD.INP is not needed if the user elected to use only one CSA and MSCL
value for the entire DEM, and if the parameter IOPT5 in fle DNMCNT.INP is set to O (zero) (see
definition of IOPT5 in Section 8, Table 2.2 "Definition of variables in fle DNMCNT.INP").

2.2 Program Execution

After the input files DNMCNT.INP, DEDNM.INP and NTGCOD.INP are prepared, program
DEDNM can be applied. All input files must be resident in the same directory as the executable
TOPAZ programs, and all output files are written to this directory. Program DEDNM can be
applied for one of four processing options: DEM pre-processing only; DEM pre-processing and
full network generation; full run; or calibration run. During processing, run-time messages will
appear on the screen to inform the user on the progress of the DEM processing.

If the user has selected the "DEM pre-processing only” or the "DEM pre-processing and full
network generation" option, the program terminates without further user input.
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If a full run is being performed, the upstream drainage areas of channel cells (raster cells that
identify channel location) are displayed on the monitor during the processing. This display
shows the upstream drainage area values in the vicinity of the user specified watershed outlet.
Large values indicate channels with large upstream drainage areas; values of O define overland
areas. This information guides the user in the final selection of the watershed outlet location. A
channel cell must be selected as the watershed outlet. If the selected outlet is not on a channel
cell, program DEDNM cannot proceed, because there is no drainage network to evaluate.

If the desired watershed outlet is not included on the display, the user can display a different
location by interactively entering new row/column coordinates for the outlet. This can be done
repeatedly until a suitable outlet is found. An initial outlet can be found by first executing
program DEDNM for a preprocessing run (option 2). After completion of this run, the file
NETFUL.DAT can be viewed to determine the desired outlet coordinates. Upon entry of a
correct outlet the program completes the DEM processing. However, entry of an erroneous
outlet can, under special circumstances, result in the termination of the program execution.
Under these conditions the user must re-apply program DEDNM from the beginning.

If a calibration run is being performed, the DEM pre-processing is not repeated. Instead the
required DEM pre-processed data from the previous run of program DEDNM is read. Calibration
runs are much faster than full runs of program DEDNM, but the user can only change one of the
following three parameters at a time: the watershed outlet, the CSA and MSCL parameter
values, or the code values in file NTGCOD.INP.

After program DEDNM is applied, the report file and tabular files are available to the user. Note
that for the "DEM pre-processing only" or the "DEM pre-processing and full network generation”
option there are no tabular files. All generated raster files are unformatted and require the
application of program RASFOR to reformat the raster files into a user specified format. The
separation of programs DEDNM and RASFOR allows the user to apply program RASFOR
repeatedly, specifying different formats and different raster files without having to re-process the
entire DEM by program DEDNM.

2.3 Output Files

Program DEDNM has five types of output files: report files, tabular files, unformatted raster files,
unformatted program files and unformatted parameter files. Report files contain program
execution information and input parameter values. Tabular files contain tables of computed
network and subcatchment properties. Report and tabular files are coded files that are written
for the user to review the program execution steps and the computed values, respectively.
Unformatted raster, program and parameter files contain unformatted data for interface to other
TOPAZ programs or internal program usage. The user does not need to access unformatted
files. All output files are written to the directory in which the executable TOPAZ programs reside.
The content of the output files is described in this section. The output files are listed in Section
8, Table 2.3 "List of output files from program DEDNM", and the general organization of the 1/0
is shown in Section 9, Fig. 2.1 "General input/output organization of program DEDNM".
Specifications of all output files are given in Section 10.1, Appendix | "Input/Output File
Specifications”.
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2.3.1Report Files

2.3.1.1 File DEDNM.RPT

File DEDNM.RPT contains program header and disclaimer, program capabilities and limitations,
title of current application, input parameter values, program execution trace, raster error
checking summary, and program error messages. An example of this file is given in Section
10.2.4 "Output file DEDNM.RPT".

2.3.2 Tabular Files

2.3.2.1 File NETW.TAB

File NETW.TAB contains channel link information such as channel link index; coordinates,
upstream drainage area and elevation of upstream and downstream end of channel link;
channel link length; and, topology of channel link. An example of this file is given in Section
10.2.5 "Output file NETW.TAB". The user should note that the raster drainage network may
contain junction nodes with more than two inflows. The channel data in this file contains explicit
information regarding this type of junction nodes. Additional information on junction nodes with
more than two inflows can be found in the Overview Manual, Section 3.4 "Topographic
Parameterization".

2.3.2.2 File SBCT.TAB

File SBCT.TAB contains subcatchment indices and drainage areas. Subcatchments include
right and left subcatchments draining into a channel link, and, for source channel links, they also
include the upstream catchment draining into the channel link source. An example of this file is
given in Section 10.2.6 "Output file SBCT.TAB". The user should note that the raster drainage
network may contain junction nodes with more than two inflows. The subcatchment data in this
file contains explicit information regarding this type of junction nodes. Additional information on
junction nodes with more than two inflows can be found in the Overview Manual, Section 3.4
"Topographic Parameterization".

2.3.2.3 File CATWIN.TAB

File CATWIN.TAB contains the window identification of subcatchment areas defined in file
SBCT.TAB (Section 2.3.2.2 "File SBCT.TAB"). Window identification of a subcatchment area is
provided by the minimum and maximum row/column coordinates required to completely contain
a subcatchment in a raster area.
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2.3.3 Unformatted Raster Files

2.3.3.1 File INELEV.OUT

File INELEV.OUT contains the elevation values of the input DEM. The values are either the
original, aggregated or resampled input DEM elevation values, depending on the user selected
processing option. The elevation values are rounded to the nearest decimeter and are
expressed in TOPAZ internal units. Upon reformatting by program RASFOR, the elevation
values are returned in meters with a precision of 1/10th of a meter.

2.3.3.2 File SMOOTH.OUT

File SMOOTH.OUT contains the smoothed DEM elevation values after the input DEM has been
optionally aggregated or resampled. The smoothed elevation values are rounded to the nearest
decimeter and are expressed in TOPAZ internal units. Upon reformatting by program RASFOR,
the elevation values are returned in meters with a precision of 1/10th of a meter. This file is only
produced if the user selected the "DEM smoothing" option.

2.3.3.3 File FILDEP.OUT

File FILDEP.OUT contains the DEM elevation values after the input DEM has been optionally
aggregated or resampled, optionally smoothed, and the depressions have been breached
and/or filled, depending on the user selected processing option. The elevation values are
expressed in TOPAZ internal units. Upon reformatting by program RASFOR, the elevation
values are returned in meters with a precision of 1/10th of a meter.

2.3.3.4 File RELIEF.OUT

File RELIEF.OUT contains the relief corrected DEM elevation values after the input DEM has
been optionally aggregated or resampled, optionally smoothed, and depression breached/filled.
The elevation values are expressed in TOPAZ internal units. Upon reformatting by program
RASFOR, the elevation values are returned in meters with a precision of 1/100'000th of a meter
to reflect the incremental elevations of the relief correction.
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2.3.3.5 File FLOVEC.OUT

File FLOVEC.OUT contains the drainage direction at each raster cell (local flow vectors) in one
of eight principal directions of the raster grid (D-8 method). Values of flow vectors are 0 through
4, and 6 through 9. The value of O defines cells with indeterminate flow direction. The remainder
of the values are defined as direction from the center cell to one of its eight adjacent cells as
follows:

value of 1 points to the upper left;
value of 2 points straight up;

value of 3 points to the upper right;
value of 4 points left;

value of 6 points right;

value of 7 point to the lower left;
value of 8 point down; and,

value of 9 point to the lower right.

2.3.3.6 File UPAREA.OUT

File UPAREA.OUT contains the accumulated upstream area draining into each cell. The
accumulated upstream area is given in number of upstream cells, excluding the current cell.
Therefore, cells at the drainage divide which have no upstream drainage area, are given a value
of 0. Cells with indeterminate elevation value are assigned a "-1". All other values of
accumulated upstream area can range from 0 through (NROW * NCOL), where NROW and
NCOL are the number of rows and columns of the raster, respectively.

2.3.3.7 File NTGCOD.OUT

File NTGCOD.OUT contains the codes that define the CSA and MSCL parameters used in the
generation of the drainage network and watershed segmentation. Code values and their spatial
distribution within the raster are user-defined (input file NTGCOD.INP). If the user elected to
aggregate or resample the input DEM, then file NTGCOD.OUT is produced and contains the
aggregated or resample code values of input file NTGCOD.INP. If the user elected not to
aggregate or resample the input DEM, then file NTGCOD.OUT is the same as input file
NTGCOD.INP. If the user elected not to use a spatially distributed Critical Source Area (CSA)
and Minimum Source Channel Length (MSCL) and file NTGCOD.INP does not exist then
program DEDNM will create file NTGCOD.OUT with a single default code value (1).

Code values range from 0 to 5, inclusive. A code value of 0 signifies that the CSA and MSCL
value is indeterminate. Code values between 1 and 5 define different combinations of CSA and
MSCL parameter values as given in input fle DNMCNT.INP. For further information on the
codes in file NTGCOD.OUT the reader is referred to Section 2.1.3 "File NTGCOD.INP".
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2.3.3.8 File NETFUL.OUT
File NETFUL.OUT contains the computed drainage network for the full DEM coverage. Cells

with a value of zero are background cells (overland or non-channel areas), and cells with a
value of 1 represent channel cells.

2.3.3.9  File BOUND.OUT

File BOUND.OUT contains the watershed definition above the user specified watershed outlet
point. Cells with a value of O are outside the watershed boundaries, and cells with a value of 1
define the area within the watershed boundaries.

2.3.3.10 File FLOPAT.OUT

File FLOPAT.OUT defines the beginning and end of flow paths. Raster cells are assigned the
following values:

0: for a cell with indeterminate flow direction or indeterminate elevation;

1: for a cell that is the end of a flow path;

2: for a cell that is the beginning of a flow path;

3: for a cell that is simultaneously the beginning and ending of a flow path;

4: for a cell that has an upstream inflow and flow vector pointing to a downstream cell which
itself has a defined flow vector.

2.3.3.11 File NETW.OUT

File NETW.OUT defines the drainage network within the watershed boundaries above the user
selected watershed outlet. Cells with a value of 0 are background cells (overland or non-channel
areas), and cells with a positive value represent channel cells. The value of a channel cell
represents the Strahler channel order of the channel in that cell. If a cell is shared by several
channels (such as at junctions) the highest Strahler order of the channels in that cell prevails.
The user should note that the raster drainage network may contain junction nodes with more
than two inflows. Additional information on junction nodes with more than two inflows can be
found in the Overview Manual, Section 3.4 "Topographic Parameterization".
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2.3.3.12 File SUBWTA.OUT

File SUBWTA.OUT contains the subcatchment indices. Each subcatchment has a unique index
which is the same as the node or channel link index to which it corresponds. Clusters of cells
with the same index identify a subcatchment. The values of the indices are 0 for cells outside of
the watershed boundaries, and range from 10 to (MXNMND * 10 + 4) for cells inside the
watershed boundaries, where MXNMND is the highest index assigned to the nodes or channel
links of the generated drainage network. The values for indices are as follows:

Source Node Subcatchments = (NODN * 10) + 1

Right Bank Subcatchments = (NODN * 10) + 2

Left Bank Subcatchments = (NODN * 10) + 3

Channel Network Cells = (NODN * 10) + 4

where NODN is the index assigned to the nodes or channel links of the generated drainage
network. The user should note that the raster drainage network may contain junction nodes with
more than two inflows. Additional information on junction nodes with more than two inflows can
be found in the Overview Manual, Section 3.4 "Topographic Parameterization".

2.3.3.13 File INDTAR.OUT

File INDTAR.OUT contains the drainage network of the full DEM scene with areas adjacent to

indeterminate (undefined) areas assigned 1's, defined portions of the watershed area assigned
2's and indeterminate (undefined) areas assigned O's.

2.3.4 Unformatted Parameter Files

2.3.4.1 File OUTCNT.UNF

File OUTCNT.UNF contains TOPAZ control parameters such as raster characteristics, DEM
processing options and user options, as well as TOPAZ internal parameters that control
program settings, program execution and output formats, among others. This file is created by
program DEDNM, and it is accessed, modified and complemented by all other TOPAZ
programs, as needed.
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2.3.4.2 File OUTCHA.UNF

File OUTCHA.UNF contains the channel link data that is reproduced in tabular file NETW.TAB
(Section 2.3.2.1 "File NETW.TAB"). This file is accessed by other TOPAZ programs.

2.3.4.3 File OUTCAT.UNF

File OUTCAT.UNF contains the subcatchment data that is reproduced in tabular file SBCT.TAB
(Section 2.3.2.2 "File SBCT.TAB"). This file is accessed by other TOPAZ programs.

2.3.5 Unformatted Program Files

2.3.5.1 File NTWINT.FIL

Raster file written for TOPAZ internal use. Location of cells having defined/indeterminate
elevation value and of cells with defined elevation values that are adjacent to a cell with
indeterminate elevation value.

Return to Table of Contents
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3. PROGRAM RASPRO

Program RASPRO (RASter PROperties) derives additional spatial topographic information and
parameters from the basic rasters produced by program DEDNM. Examples of new raster
information include, but are not limited to, location and extent of depressions and flat surfaces in
the DEM,; elevation reclassification into user specified classes; alternative computations of raster
cell slope and aspect; enhancement of the visualization of channel network and drainage
divides; flow travel distance to the next channel and to the watershed outlet; elevation drop from
each cell to the next channel and to the watershed outlet; and, aggregation of all subcatchments
draining directly into one channel link into a single direct contributing area for that channel link.

This section describes the input files, input parameters, user options, output files and operation
of program RASPRO.

3.1 Inputfiles

Program RASPRO requires one formatted input file, RASPRO.INP; one unformatted input file,
OUTCNT.UNF; and, the unformatted raster files FILDEP.OUT, INELEV.OUT, RELIEF.OUT,
FLOVEC.OUT, UPAREA.OUT, NETW.OUT and SUBWTA.OUT, all of which are produced by
program DEDNM which is run prior to RASPRO. All input files must reside in the same directory
as the executable TOPAZ programs. The content of the input files for program RASPRO is
described in this section. The input files are listed in Section 8, Table 3.1 "List of input files for
program RASPROQO", and the general organization of the I/O is shown in Section 9, Fig. 3.1
"General input/output organization of program RASPRQ". Specifications regarding all input files
are given in Section 10.1, Appendix | "Input/Output File Specifications".

3.1.1File RASPRO.INP

File RASPRO.INP is the parameter input file that contains the raster processing and user output
options. The options are listed and described in Section 8, Table 3.2 "List of user options for
program RASPRQO". They are given in the same order in which they appear in fle RASPRO.INP
and their names are those used in program RASPRO. The names have little relevance for the
user, but are given here for lack of a better designation or nomenclature. An example of input
file RASPRO.INP is given in Section 10.2.7 "Input fle RASPRO.INP".

3.1.2 File OUTCNT.UNF

For general information about file OUTCNT.UNF see Section 2.3.4.1 "File OUTCNT.UNF".

3.1.3 Unformatted Raster Files

Ten unformatted raster files with extension .OUT are needed for input to program RASPRO.
They are files INELEV.OUT, FILDEP.OUT, RELIEF.OUT, FLOVEC.OUT, UPAREA.OUT,
NETW.OUT, BOUND.OUT, FLOPAT.OUT, INDTAR.OUT and SUBWTA.OUT. These raster files
must have been generated by program DEDNM prior to applying program RASPRO. For

general information on Unformatted Raster Files see Section 1.3.5 "Unformatted Raster Files".
The content of each .OUT file is described in Section 2.3.3 "Unformatted Raster Files".
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3.2 Program Execution

Program RASPRO can be used after program DEDNM has been run, the .OUT files from
program DEDNM have been produced, and the user options in file RASPRO.INP have been set.
All input files must reside in the same directory as the executable TOPAZ programs, and all
output files are written to this directory. During processing, run-time messages will appear on
the screen to inform the user of the progress of the raster processing. Upon completion of
program RASPRO, all generated raster files are in unformatted format and require the use of
program RASFOR to reformat the raster files into a user specified format.

3.3 OUTPUT FILES

Program RASPRO produces three types of output files: report files, unformatted raster files and
unformatted parameter files. Report files are sequential, formatted, ASCII files that contain
program execution information. These files are written for the user to review the program
execution steps. Unformatted parameter files are produced for data interface to other TOPAZ
programs. Unformatted raster files contain unformatted data for interface to other TOPAZ
programs. The user should not access unformatted files. All output files are written to the
directory in which the executable TOPAZ programs reside. The content of the output files is
described in this section. The output files are listed in Section 8, Table 3.3 "List of output files
from program RASPRO", and the general organization of the I/O is given in Section 9, Fig. 3.1
"General input/output organization of program RASPRO". The specifications of all output files
are given in Section 10.1, Appendix | "Input/Output File Specifications".

3.3.1 Report Files

3.3.1.1 File RASPRO.RPT

File RASPRO.RPT contains program header, disclaimer, title of current application, input
parameter values, summary of user selected input options, program execution trace, and
program error messages. An example of this file is given in Section 10.2.8 "Output file
RASPRO.RPT".

3.3.2 Unformatted Raster Files

3.3.2.1 File DEPFLT.OUT

File DEPFLT.OUT contains information on the location and extent of depressions and flat areas
in the DEM. Values in this file are 0 through 6 as specified in the following:

1: Cells that have been raised to fill a depression and that, after being raised, are not adjacent
to any neighboring cell that is at a higher elevation.

2: Cells that have been raised to fill a depression and that, after being raised, are adjacent to at
least one neighboring cell that is at a higher elevation.

3: Cells for which all neighboring cells are at the same elevation. These cells have no inflow
and/or outflow; they are in the middle of flat areas.
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4: Cells that have no neighboring cells at a lower or indeterminate elevation, but that have at
least one neighboring cell at a higher elevation. These cells have an inflow, but no outflow.
They are usually encountered at the edge of flat areas adjacent to rising terrain.

5: Cells that have no neighboring cells at a higher elevation, but that have at least one
neighboring cells at a lower or indeterminate elevation. These cells have an outflow, but no
inflow. They are usually encountered at the edge of flat areas adjacent to falling terrain.
However, they also exist by themselves without an adjacent flat area, as for example
drainage ridge or drainage divide cells. Ridge cells are defined as a continuous string of cells
(at least 2 cells) at same elevation surrounded by cells of lower or indeterminate elevation.
Note summit cells (single cell surrounded cells of lower or indeterminate elevation) are not
included here, they do not qualify as a flat area which requires at least 2 cells of same
elevation.

6: Cells that are neither part of a depression or flat area.
0: Cells that have an indeterminate elevation.

Note: Depression cells that are identified by code 1 or 2, are not overwritten by flat area code
3, 4, 5 or 6. It is understood that depression cells, after being filled, are also flat area
cells.

3.3.2.2 File ELVCLA.OUT

File ELVCLA.OUT contains the reclassified DEM elevations into a user specified number of
elevation classes. The file contains the mean elevation value of the class into which the original
elevation value was reclassified. All values are rounded to the nearest decimeter and expressed
in TOPAZ internal units. Raster cells with indeterminate elevation value are assigned a TOPAZ
internal value that is outside the range of accepted elevation values. Upon reformatting by
program RASFOR, the elevation values are returned in meters with a precision of 1/10th of a
meter, and raster cells with indeterminate elevation value are reassigned the user specified
value for indeterminate elevation (see input file DNMCNT.INP Section 2.1.1 "File
DNMCNT.INP").

3.3.2.3 File FVASPE.OUT

File FVASPE.OUT contains the aspect of the flow vector at each raster cell. The aspect points
in the same direction as the flow vector which is the steepest downslope direction to a
neighboring cell. The aspect is given in degrees East of North (0 - 359); values of -1 specify the
presence of an indeterminate elevation in the calculation of the aspect.

3.3.2.4 File FVSLOP.OUT
File FVYSLOP.OUT contains the slope of the flow vector at each raster cell. Slope values are
expressed in TOPAZ internal units. Upon reformatting by program RASFOR, the slope values

are returned in decimal (no units) with a precision of 1/100'000th; values of -1 specify the
presence of an indeterminate elevation in the calculation of the slope.
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3.3.2.5 File HSLOPE.OUT

File HSLOPE.OUT contains the hydraulic effective slope at each cell. It is the flow weighted
mean slope of all flow vectors entering and leaving the cell. Slope values are expressed in
TOPAZ internal units. Upon reformatting by program RASFOR, the slope values are returned in
decimal (no units) with a precision of 1/100'000th; values of -1 specify the presence of an
indeterminate elevation in the calculation of the slope.

3.3.2.6 File TSLOPE.OUT

File TSLOPE.OUT contains the terrain slope at each cell which is computed as the maximum
slope that is fitted to the DEM elevations on a mathematical surface interpolation of the current
and surface adjacent cells. Slope values are expressed in TOPAZ internal units. Upon
reformatting by program RASFOR, the slope values are returned in decimal (no units) with a
precision of 1/100'000th; values of -1 specify the presence of an indeterminate elevation in the
calculation of the slope.

3.3.2.7 File TASPEC.OUT

File TASPEC.OUT contains the terrain aspect at each cell which is computed as the aspect of
the direction of the maximum downward slope away from the DEM cell based on the
mathematical surface interpolation of the local DEM elevations. The aspect is given in degrees
East of North (0 - 359); values of -1 specify the presence of an indeterminate elevation in the
calculation of the aspect.

3.3.2.8 File NETWE.OUT

File NETWE.OUT contains the enhanced (widened) drainage network. Values are 0 for
background and 1 for channel cells. Generally the channels in a drainage network are defined
by a string of connected raster cells. For large and high resolution rasters, this may produce
very thin and sometimes unconnected and hard to identify lines on a monitor display. To
improve the visual display the channels, they are redefined into a band 2 to 3 cells wide. This
raster NETWE.OUT is for display enhancement only. It should not be used for any evaluations.

3.3.2.9 File SUBBDA.OUT
File SUBBDA.OUT contains the boundaries of the subcatchments. Values are 0 for background

and 1 for subcatchment boundaries. This raster is for display only. It should not be used for any
evaluations.
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3.3.2.10 File SUBWTB.OUT

File SUBWTB.OUT contains the aggregated subcatchments for each channel link in the
network. The aggregation includes the right and left subcatchments adjacent to the channel link,
the drainage area of the channel link itself, and, for source channels, the upstream
subcatchment (see Section 2.3.3.11 "File SUBWTA.OUT"). The aggregated subcatchment are
define by the index NNOD of the channel the subcatchment drains into; values are O for
background.

3.3.2.11 File SUBBDB.OUT

File SUBBDB.OUT contains the boundaries of the aggregated subcatchment. Values are 0 for
background and 1 for subcatchment boundaries. This raster is for display only. It should not be
used for any evaluations.

3.3.2.12 File DISCHA.OUT

File DISCHA.OUT contains the distance from each cell to the first downstream channel it flows
into. For channel cells the distance is 1/4 of the cell distance.

3.3.2.13 File DISOUT.OUT

File DISOUT.OUT contains the distance from each cell to the watershed outlet. This distance
includes the distance across the watershed outlet cell.

3.3.2.14 File ELDCHA.OUT

File ELDCHA.OUT contains the elevation drop in meters from each cell to the first downstream
channel it flows into. For channel cells the elevation drop is 0.

3.3.2.15 File ELDOUT.OUT

File ELDOUT.OUT contains the elevation drop in meters from each cell to the watershed outlet
in meters.

3.3.3 Unformatted Parameter Files
3.3.3.1 File OUTCNT.UNF

Same as Section 3.1.2 "File OUTCNT.UNF".

Return to Table of Contents
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4. PROGRAM RASFOR

Program RASFOR (RASter FORmatting) is a raster reformatting utility. It reads the unformatted
raster files produced by programs DEDNM and RASPRO, and reformats them into either ASCII
or GIS specific files. The user can use one of the available formats, or reformat the ASCII raster
files into a user desired format by use of a user written code. The formats that are implemented
at this time are 2 ASCII formats (1-D and 2-D) and 2 GIS formats (IDRISI, and ARCINFO). This
section describes the input files, input parameters, user options, output files and operation of
program RASFOR.

4.1 Input Files

Program RASFOR requires one formatted input file, RASFOR.INP; one unformatted input file,
OUTCNT.UNF; and, the unformatted files with extension .OUT produced by programs DEDNM
and RASPRO. All input files must reside in the same directory as the executable TOPAZ
programs. The content of the input files for program RASFOR is described in this section. The
input files are listed in Section 8, Table 4.1 "List of input files for program RASFOR", and the
general organization of the I/O is shown in Section 9, Fig. 4.1 "General input/output organization
of program RASFOR". Specifications regarding all input files are given in Section 10.1,
Appendix | "Input/Output File Specifications".

4.1.1 File RASFOR.INP

File RASFOR.INP is a parameter file that contains the raster processing and user output
options. The options are listed and described in Section 8, Table 4.2 "List of user options for
program RASFOR". They are given in the same order in which they appear in file RASFOR.INP
and their names are those used in program RASFOR. The names have little relevance for the
user, but are given here for lack of a better designation or nomenclature. An example of input
file RASFOR.INP is given in Section 10.2.9 "Input file RASFOR.INP".

4.1.2 File OUTCNT.UNF

For general information about file OUTCNT.UNF see Section 2.3.4.1 "File OUTCNT.UNF".

4.1.3 Unformatted Raster Files

Up to 28 raster files with extension .OUT are needed for input to program RASFOR. These
raster files are unformatted raster files that must be generated by programs DEDNM and
RASPRO prior to running program RASFOR. Program DEDNM produces 13 of these .OUT files
and program RASPRO the other 15 .OUT files. For general information on Unformatted Raster
Files see Section 1.3.5 "Unformatted Raster Files". File name, origin and content of the
unformatted raster files are given in Section 8, Table 4.1 "List of input files for program
RASFOR". A more detailed description of each .OUT file from programs DEDNM and RASPRO
is given in Sections 2.3.3 and 3.3.3 "Unformatted Raster Files", respectively.
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4.2 Program Execution

Program RASFOR can be used after programs DEDNM and RASPRO (optional) have been
applied, the .OUT files from programs DEDNM and RASPRO are produced, and the user
options in file RASFOR.INP have been set. All input files must reside in the same directory as
the executable TOPAZ programs, and all output files are written to this directory. During
processing, run-time messages will appear on the screen to inform the user on the progress of
the raster reformatting. Upon completion of program RASFOR, the reformatted raster files are
available to the user for interface to other software packages.

Program RASFOR reformats files created by both programs DEDNM and RASPRO. However, if
only program DEDNM has been previously applied, then the .OUT files of program RASPRO
are not available. Under these conditions program RASFOR reformats the .OUT files of program
DEDNM and returns the following message at completion:

- PROGRAM RASPRO HAS NOT BEEN EXECUTED FOR THE CURRENT APPLICATION
OF TOPAZ. CORRESPONDING RASTER FILES CANNOT BE REFORMATTED.

4.3 Output Files

Program RASFOR produces three types of output files: report files, formatted raster files and
unformatted parameter files. Report files are sequential, formatted, ASCII files that contain
program execution information. These files are written for the user to review the program
execution steps. Unformatted parameter files are produced for data interface to other TOPAZ
programs. Formatted raster files contain the reformatted raster files for direct viewing by the
user or for interface to a user selected GIS software package. All output files are written to the
directory in which the executable TOPAZ programs reside. The formats of the output files are
described in this section. The output files are listed in Section 8, Table 4.3 "List of output files
from program RASFOR", and the general organization of the I/O is given in Section 9, Fig. 4.1
"General input/output organization of program RASFOR". The content of the reformatted raster
files is given in Sections 2.3.3 and 3.3.3 "Unformatted Raster Files". Finally, the specifications of
all output files are found in Section 10.1, Appendix | "Input/Output File Specifications".

4.3.1 Report Files

4.3.1.1 File RASFOR.RPT

File RASFOR.RPT contains program header, disclaimer, title of current application, input
parameter values, summary of user selected input options, list of files that have been

reformatted, program execution trace, and program error messages. An example of this file is
given in Section 10.2.10 "File RASFOR.RPT".
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4.3.2 Reformatted Raster Files

The file format, the output file names, and the data format of the reformatted raster files are
described in this section. The file format is selected by the user. The four reformatting options
are ASCII 1-D, ASCII 2-D, ARCINFO, and IDRISI formats. Each reformatting option is briefly
described in the subsections below.

The names of the reformatted raster files are the same as the corresponding unformatted raster
input file names, but with different extensions. Output files that have been reformatted with
reformatting options ASCIl 1-D and ASCIlI 2-D are given the extension .DAT; output files
reformatted with the IDRISI option come in pairs and are given the extension .IMG and .DOC.;
output files that have been reformatted with the reformatting option ARCINFO are given the
extension .ARC. File names and extensions for the different file formats (reformatting options)
are shown in Section 8, Table 4.3 "List of output files from program RASFOR".

The data format in each file varies with the type and magnitude of the data values. Elevation
and slope data are reported in type real; all other data are reported in type integer. The number
of digits with which the data is reported is variable and depends on the magnitude of the largest
value in the respective files. Integer numbers have a maximum of 10 digits and cannot exceed
the limit of I*4 which is +2'147'483'647. Real numbers are written with up to a maximum of 11
significant digits. Elevation values in files INELEV.DAT, SMOOTH.DAT, FILDEP.DAT and
ELVCLA.DAT (or with extension .IMG or .ARC) are reported in meters and rounded to the
nearest decimeter (1/10th of a meter). Elevation values in file RELIEF.DAT (or .IMG or .ARC)
are reported to 1/100'000th of a meter. This increased precision for file RELIEF.DAT (or .IMG or
ARC) allows the user to capture the incremental elevation adjustments of the relief imposition
algorithm. Slope values in files FVSLOP.DAT, HSLOPE.DAT and TSLOPE.DAT (or with
extension .IMG or .ARC) have no units and are reported to 1/100'000th. Data type and format
for each reformatted output file are summarized in Section 8, Table 4.3 "List of output files from
program RASFOR".

4.3.2.1 ASCII 1-D format

ASCII 1-D files have one value per record. The order of the values are column first, row second,
similar to the data of input fle DEDNM.INP (see Section 2.1.2 "File DEDNM.INP" and Section 9,
Fig. 2.2 "Example of the data sequence in input file DEDNM.INP"). An example of a reformatted
raster file in ASCII 1-D format is given in Section 10.2.11 "Files UPAREA.DAT and RELIEF.DAT
in ASCII 1-D format from program RASFOR".

4.3.2.2 ASCII 2-D format

ASCII 2-D files have multiple data entries per record. Each record contains the data of an entire
row of the raster file. Thus, record 1 contains all the column values in the first row of the raster,
record 2 the data of the second row, etc. The values within one record are given in increasing
column order, starting with column 1 up to a maximum number of 12'500 columns. The data
values in each record are evenly spaced so that columns from one record to the next line-up
and the raster data can easily be viewed by the user.

Raster files that contain only single digit integer values are written with no blank spaces

between values. This format allows the user to easily view and recognize spatial patterns when
viewing the ASCII raster data in an editor. However, if any integer value in the file is negative
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(i.e. is preceded by a negative sign), then all values are spaced by 1 blank position to
accommodate the negative sign. The presence of a negative value is automatically detected
prior to writing the file. Raster files that contain integer numbers with more than 1 digit always
have blank spaces between values so that each individual data value can be recognized by the
user.

Raster files that contain real numbers are written with spaces between values so that each
individual data value can be recognized when read by the user. An example of reformatted
raster files in ASCII 2-D format, one with integer and the other with real data types, is given in
Section 10.2.12 "Files SUBWTA.DAT and FILDEP.DAT in ASCIl 2-D format from program
RASFOR".

4.3.2.3 IDRISI format

Files in IDRISI format can be directly imported into the commercial GIS package IDRISI. The
files come in pairs: one image file (extension .IMG) and one corresponding documentation file
(extension .DOC). The format of the image file ( .IMG file) is ASCII with one value per record,
similar to the ASCII 1-D format. The documentation file ( .DOC file) is written as an IDRISI
compatible ASCII text file. The documentation file contains raster parameters such as number of
rows/columns in the raster, minimum/maximum raster value, UTM coordinates, and type of the
file (integer or real). The image and documentation files are fully compatible with IDRISI Version
4.1 and IDRISI for WINDOWS Version 2.0. An example of a reformatted raster file in IDRISI 1-D
format (IMG and .DOC files) is given in Section 10.2.13 "Files HSLOPE.IMG and
HSLOPE.DOC in IDRISI format from program RASFOR".

Note: Files that are reformatted into IDRISI format can be viewed directly in IDRISI Ver. 4.1
using the display function ‘color a' and in IDRISI for Windows using DISPLAY. However,
automatic reclassification, grouping and color wrapping in IDRISI may affect the visual
appearance of the data. The user must perform additional file manipulations within IDRISI to
display the data according to user specifications and needs.

Reference: IDRISI Vers. 4.1

IDRISI for Windows Vers. 2.0
ClarkUniversity

J. Ronald Eastman

Graduate School of Geography,
Worchester, Massachusetts 01610, USA
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4.3.2.4 ARCINFO format

Files in ARCINFO format can directly be imported into the commercial GIS package ARCINFO.
The ARCINFO command ASCIIGRID can be used to put the file in ARCINFO GRID format. The
format of the arc file ( .ARC file) is ASCII with multiple values per record, similar to the ASCII 2-
D format. The header of the file contains raster parameters such as number of rows/columns in
the raster, indeterminate raster value and size of each cell. An example of a reformatted raster
file in ARCINFO format ( .ARC) is given in Section 10.2.14 "File NETW.ARC in ARCINFO format
from program RASFOR".

Reference: ARCINFO VERSION 7.0.X ARC/INFO
ENVIRONMENTAL SYSTEMS RESEARCH INSTITUTE INC.
380 NEW YORK STREET

REDLANDS CA. 92373

USA.

4.3.3 Unformatted Parameter Files

4.3.3.1 File OUTCNT.UNF

Same as Section 4.1.2 "File OUTCNT.UNF".

Return to Table of Contents
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5. PROGRAM RASBIN

Program RASBIN (RASter to BINary network) transforms a raster based drainage network into a
binary (2 inflows per junction) drainage network by decomposing complex junction nodes (more
than 2 inflows per junction) into a sequence of simple junction nodes (only 2 inflows per
junction); assigns channel link and subcatchment indices to the binary network; computes the
optimal sequence for cascade-type flow routing through the binary network; and, tabulates the
channel link and subcatchment properties and parameters of the binary network. Additional
information on junction nodes with more than two inflows and on binary junction nodes can be
found in the Overview Manual, Section 3.4 "Topographic Parameterization".

This section describes the input files, input parameters, user options, output files and operation
of program RASBIN.

5.1 Input Files

Program RASBIN requires three unformatted input files, OUTCNT.UNF, OUTCHA.UNF, and
OUTCAT.UNF which are produced by program DEDNM. There are no formatted input files and
no user options for program RASBIN. All input files must reside in the same directory as the
executable TOPAZ programs. The content of the input files for program RASBIN is described in
this section. The input files are listed in Section 8, Table 5.1 "List of input files for program
RASBIN", and the general organization of the I/O is shown in Section 9, Fig. 5.1 "General
input/output organization of program RASBIN". Specifications regarding all input files are given
in Section 10.1, Appendix | "Input/Output File Specifications".

5.1.1 File OUTCNT.UNF
For general information about file OUTCNT.UNF see Section 2.3.4.1 "File OUTCNT.UNF".
5.1.2 File OUTCHA.UNF

File OUTCHA.UNF is the unformatted parameter file which contains channel link properties.
This file was produced by program DEDNM and its content is similar to the data described in
Section 2.3.2.1 "File NETW.TAB".

5.1.3 File OUTCAT.UNF

File OUTCAT.UNF is the unformatted parameter file which contains subcatchment properties.
This file was produced by program DEDNM and its content is similar to the data described in
Section 2.3.2.2 "File SBCT.TAB".

5.2 Program Execution

Program RASBIN can be executed after program DEDNM has been applied and the necessary
.UNF files produced. No ASCII input files are required for program RASBIN. All unformatted
input files must reside in the same directory as the executable TOPAZ programs, and all output
files are written to this directory. During processing, run-time messages will appear on the
screen to inform the user on the progress of the raster to binary network conversion. Upon
completion of program RASBIN, the tabular data files of channel link and subcatchment
properties of the binary drainage network are available to the user.
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5.3 Output Files

Program RASBIN produces three types of output files: report files, tabular data files and
unformatted parameter files. Report files are sequential, formatted, ASCII files that contain
program execution information. Tabular data files are sequential formatted, ASCII files that
contain the binary network and subcatchment data. Report and tabular files are coded files that
are written for the user to review the program execution steps and the computed values,
respectively. Unformatted parameter files are produced for data interface to other TOPAZ
programs. The user should not access unformatted files. All output files are written to the
directory in which the executable TOPAZ programs reside. The content of the output files is
described in this section. The output files are listed in Section 8, Table 5.2 "List of Output files
from program RASBIN", and the general organization of the I/O is given in Section 9, Fig. 5.1
"General input/output organization of program RASBIN". The specifications of all output files are
given in Section 10.1, Appendix | "Input/Output File Specifications".

5.3.1 Report Files
5.3.1.1 File RASBIN.RPT

File RASBIN.RPT contains program header, disclaimer, title of current application, program
execution trace, and program error messages. An example of this file is given in Section
10.2.15, "File RASBIN.RPT".

5.3.2 Tabular Files
5.3.2.1 File NETWB.TAB

File NETWB.TAB contains binary channel link information such as channel link index, Strahler
order, upstream drainage area, direct drainage area, channel slope, and node indices of the
inflow channels; channel link length; and, topology of channel link. An example of this file is
given in Section 10.2.16 "Output File NETWB.TAB". Additional information on junction nodes
with more than two inflows and on binary junction nodes can be found in the Overview Manual,
Section 3.4 "Topographic Parameterization".

5.3.2.2 File SBCTB.TAB

File SBCTB.TAB contains binary subcatchment information such as indices and drainage areas.
Subcatchments include right, left and total subcatchment area draining into a channel link, and,
for source channel links, they also include the upstream catchment draining into the channel link
source. An example of this file is given in Section 10.2.17 "Output File SBCTB.TAB". Additional
information on junction nodes with more than two inflows and on binary junction nodes can be
found in the Overview Manual, Section 3.4 "Topographic Parameterization".
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5.3.3 Unformatted Parameter Files

5.3.3.1 File OUTCNT.UNF

Same as Section 5.1.1 "File OUTCNT.UNF".

5.3.3.2 File RBKEY.UNF

File RBKEY.UNF contains the raster to binary transformation key. The file contains the
corresponding node indices of the raster and binary network; the location of additional channel
nodes, channels and subcatchments; and, the location where channel lengths and
subcatchment areas must be subtracted to maintain channel length and subcatchment area
conservation.

5.3.3.3 File RBNET.UNF

File RBNET.UNF is the unformatted parameter file containing the channel link properties of the
binary drainage network. The data in this file are reproduced in tabular file NETWB.TAB. File
RBNET.UNF is accessed by other TOPAZ programs.

5.3.3.4 File RBSBC.UNF

File RBSBC.UNF is the unformatted parameter file containing the subcatchment properties of
the binary drainage network. The data in this file are reproduced in tabular file SBCTB.TAB. File
RBSBC.UNF is accessed by other TOPAZ programs.

Return to Table of Contents
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6. PROGRAM NSSTAT

Program NSSTAT (Network and Subcatchment STATistics) computes the mean and standard
deviation of the channel link and subcatchment properties for both the raster and binary channel
network. It also computes subcatchment and channel network properties and parameters such
as watershed drainage area, number of channel links, drainage density and network
composition parameters.

This section describes the input files, input parameters, user options, output files and operation
of program RASPRO.

6.1 Input Files

Program NSSTAT requires 5 unformatted input files: OUTCNT.UNF, OUTCHA.UNF, and
OUTCAT.UNF which are produced by program DEDNM; and, RBNET.UNF and RBSBC.UNF
which are produced by program RASBIN. All input files must reside in the same directory as the
executable TOPAZ programs. The content of the input files for program NSSTAT is described in
this section. The input files are listed in Section 8, Table 6.1 "List of input files for program
NSSTAT", and the general organization of the 1/O is shown in Section 9, Fig. 6.1 "General
input/output organization of program NSSTAT". Specifications regarding all input files are given
in Appendix I, Section 10.1 "Input/Output File Specifications".

6.1.1 File OUTCNT.UNF

For general information about file OUTCNT.UNF see Section 2.3.4.1 "File OUTCNT.UNF".

6.1.2 File OUTCHA.UNF

File OUTCHA.UNF is the unformatted parameter file which contains channel link properties.
This file was produced by program DEDNM and its content is similar to the data described in
Section 2.3.2.1 "File NETW.TAB".

6.1.3 File OUTCAT.UNF

File OUTCAT.UNF is the unformatted parameter file which contains subcatchment properties.
This file was produced by program DEDNM and its content is similar to the data described in
Section 2.3.2.2 "File SBCT.TAB".

6.1.4 File RBNET.UNF

File RBNET.UNF is the unformatted parameter file which contains the channel link properties of

the binary drainage network. This file was created by program RASBIN and its contents is
described in Section 5.3.3.3 "File RBNET.UNF".

34



6.1.5 File RBSBC.UNF

File RBSBC.UNF is the unformatted parameter file which contains the subcatchment properties
of the binary drainage network. This file was created by program RASBIN and its content is
described in Section 5.3.3.4 "File RBSBC.UNF".

6.2 Program Execution

Program NSSTAT can be executed after programs DEDNM and RASBIN have been applied,
and the .UNF files from programs DEDNM and RASBIN produced. No ASCII input files are
required for program NSSTAT. All unformatted input files must reside in the same directory as
the executable TOPAZ programs, and all output files are written to this directory. During
processing, run-time messages appear on the screen to inform the user on the progress of the
network and subcatchment evaluation. Upon completion of program NSSTAT, the evaluation of
the network, channel and subcatchment statistics are available to the user.

6.3 Output Files

Program NSSTAT produces three types of output files: report files, evaluation data files and
unformatted parameter files. Report files are sequential, formatted, ASCII files that contain
program execution information. Evaluation data files are sequential formatted, ASCII files that
contain the statistics of the network, channel and subcatchment data. Report and evaluation
files are coded files that are written for the user to review the program execution steps and the
computed values, respectively. Unformatted parameter files are produced for data interface to
other TOPAZ programs. The user should not access unformatted files. All output files are written
to the directory in which the executable TOPAZ programs reside. The content of the output files
is described in this section. The output files are listed in Section 8, Table 6.2 "List of Output files
of program NSSTAT", and the general organization of the 1/O is given in Section 9, Fig. 6.1
"General input/output organization of program NSSTAT". The specifications of all output files
are given in Appendix I, Section 10.1 "Input/Output File Specifications".

6.3.1 Report Files
6.3.1.1 File NSSTAT.RPT
File NSSTAT.RPT contains program header, disclaimer, title of current application, program

execution trace, and program error messages. An example of this file is given in Section 10.2.18
"Output file NSSTAT.RPT".
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6.3.2 Evaluation Files

6.3.2.1 File NETWT.EVL

File NETWT.EVL contains the statistics of network and channel link properties of the raster and
binary drainage network representations. An example of this file is given in Section 10.2.19
"Output file NETWT.EVL".

6.3.2.2 File SBCTT.EVL

File SBCTT.EVL contains the statistics of subcatchment properties of the raster and binary
drainage network representations. An example of this file is given in Section 10.2.20 "Output file
SBCTT.EVL".

6.3.3 Unformatted Parameter Files

6.3.3.1 File OUTCNT.UNF

Same as Section 6.1.1 "File OUTCNT.UNF".

Return to Table of Contents
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7. PROGRAM PARAM

Program PARAM (subcatchment PARAMeterization) processes subcatchment parameters and
rasters produced by programs DEDNM and RASPRO to derive subcatchment properties.

This section describes the input files, input parameters, user options, output files and operation
of program PARAM.

7.1 Input Files

Program PARAM requires 3 unformatted input files: OUTCNT.UNF, OUTCHA.UNF, and
OUTCAT.UNF and 11 unformatted raster files: SUBWTA.OUT, DISCHA.OUT, FLOPAT.OUT,
FVSLOP.OUT, RELIEF.OUT, NTWINT.FIL, HSLOPE.OUT, TSLOPE.OUT, FLOVEC.OUT,
NETW.OUT, ELDCHA.OUT, which are produced by programs DEDNM and RASPRO. All input
files must reside in the same directory as the executable TOPAZ programs. The content of the
input files for program PARAM is described in this section. The input files are listed in Section 8,
Table 7.1 "List of input files for program PARAM", and the general organization of the I/O is
shown in Section 9, Fig. 7.1 "General input/output organization of program PARAM".
Specifications regarding all input files are given in Appendix I, Section 10.1 "Input/Output File
Specifications".

7.1.1 File PARAM.INP

File RASFOR.INP is the parameter file that contains the subcatchment parameterization user
output options. The options are listed and described in Section 8, Table 7.2 "List of user options
for program PARAM". They are given in the same order in which they appear in fle PARAM.INP
and their names are those used in program PARAM. The names have little relevance for the
user, but are given here for lack of a better designation or nomenclature. An example of input
file PARAM.INP is given in Section 10.2.21 "Input file PARAM.INP".

7.1.2 File OUTCNT.UNF

For general information about file OUTCNT.UNF see Section 2.3.4.1 "File OUTCNT.UNF".

7.1.3 File OUTCHA.UNF

File OUTCHA.UNF is the unformatted parameter file which contains channel link properties.
This file is produced by program DEDNM and its content is similar to the data described in
Section 2.3.2.1 "File NETW.TAB".

7.1.4File OUTCAT.UNF

File OUTCAT.UNF is the unformatted parameter file which contains subcatchment properties.

This file is produced by program DEDNM and its content is similar to the data described in
Section 2.3.2.2 "File SBCT.TAB".
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7.1.5 Unformatted Raster Files

Ten unformatted raster files with extension .OUT and one unformatted program file with
extension .FIL are needed for input to program PARAM. They are files SUBWTA.OUT,
DISCHA.OUT, FLOPAT.OUT, FVSLOP.OUT, RELIEF.OUT, HSLOPE.OUT, TSLOPE.OUT,
FLOVEC.OUT, NETW.OUT, ELDCHA.OUT and NTWINT.FIL. These raster files must have
been generated by programs DEDNM and RASPRO prior to applying program PARAM. For
general information on Unformatted Raster Files see Section 1.3.5 "Unformatted Raster Files".
The content of each .OUT file is described in Section 2.3.3 "Unformatted Raster Files" and in
Section 3.3.2 "Unformatted Program Files".

7.2 Program Execution

Program PARAM can be used after programs DEDNM and RASPRO have been applied, and
the .UNF , .OUT and .FIL files from programs DEDNM and RASPRO are produced. All input
files must reside in the same directory as the executable TOPAZ programs, and all output files
are written to this directory. During processing, run-time messages appear on the screen to
inform the user on the progress of the subcatchment parameterization. Upon completion of
program PARAM, the output files of subcatchment properties are available to the user.

7.3 Output Files

Program PARAM produces three types of output files: report files, tabular data files and
unformatted parameter files. Report files are sequential, formatted, ASCII files that contain
program execution information. Tabular data files are sequential formatted, ASCII files that
contain the parameterized subcatchment data. Report and tabular files are coded files written
for the user to review the program execution steps and the computed values, respectively.
Unformatted parameter files are produced for data interface to other TOPAZ programs. The
user should not access unformatted files. All output files are written to the directory in which the
executable TOPAZ programs reside. The content of the output files is described in this section.
The output files are listed in Section 8, Table 7.2 "List of Output files of program PARAM", and
the general organization of the 1/0O is given in Section 9, Fig. 7.1 "General input/output
organization of program PARAM". The specifications of all output files are given in Appendix I,
Section 10.1 "Input/Output File Specifications".

7.3.1 Report Files
7.3.1.1 File PARAM.RPT
File PARAM.RPT contains program header, disclaimer, title of current application, program

execution trace, and program error messages. An example of this file is given in Section 10.2.22
"Output file PARAM.RPT".
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7.3.2 Tabular data Files

7.3.2.1 File SBCTA.TAB

File SBCTA.TAB contains subcatchment area calculation alternatives. Node Strahler order and
node index value corresponding to the subcatchment are included in the file. An example of this
file is given in Section 10.2.23 "Output file SBCTA.TAB".

7.3.2.2 File SBCTL.TAB

File SBCTL.TAB contains subcatchment length calculation alternatives. Node Strahler order and
node index value corresponding to the subcatchment are included in the file. An example of this
file is given in Section 10.2.24 "Output file SBCTL.TAB".

7.3.2.3 File SBCTS.TAB

File SBCTS.TAB contains subcatchment slope calculation alternatives. Node Strahler order and
node index value corresponding to the subcatchment are included in the file. An example of this
file is given in Section 10.2.25 "Output file SBCTS.TAB".

7.3.3 Unformatted Parameter Files

7.3.3.1 File OUTCNT.UNF

Same as Section 7.1.2 "File OUTCNT.UNF".

7.3.3.2 File OUTCAT.UNF

Same as Section 7.1.4 "File OUTCAT.UNF".

Return to Table of Contents
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8. TABLES

Table 2.1 List of input files for program DEDNM.

DNMCNT.INP File containing parameters describing the DEM raster characteristics, the DEM
processing options with corresponding parameters, and the user output options.

DEDNM.INP  File containing the Digital Elevation Model (DEM).

NTGCOD.INP File containing the codes defining the spatial variability of geophysical
landscape properties.
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Table 2.2 Definition of variables in file DNMCNT.INP.

***  General information

TITLE1 First title line for current application of TOPAZ.
TITLE2  Second title line for current application of TOPAZ.
TITLE3  Third title line for current application of TOPAZ.

Maximum of 79 characters per title record, starting in column 1.
The titles are printed out at the beginning the each report file.

***  DEM raster characteristics

IUTMZ UTM zone number of the UTM projection containing the upper left corner of the input
DEM. Integer value between 1 and 60; value of O for unknown.

IUTMX UTM Easting coordinate in meters of the upper left corner of the input DEM.
Positive integer value not exceeding 1'000'000 meters; value of 0 for unknown.

IUTMY UTM Northing coordinate in meters of the upper left corner of the input DEM.
Positive integer value not exceeding 10'000'000 meters; value of O for unknown.

NROWI Number of rows in the input DEM. The value must be an integer greater than 1
and not to exceed the limits of the raster array size given by the parameter
variable IRS, unless a DEM size reduction through aggregation or resampling is
selected. For this condition, NROWI may exceed the value of the parameter
variable IRS by a factor equal to the DEM reduction given by NNOD below.

NCOLI Number of columns in the input DEM. The value must be an integer greater than 1
and not to exceed the limits of the raster array size given by the parameter
variable IAS. The value also cannot exceed the parameter value ICS unless a
DEM size reduction through aggregation or resampling is selected. For this
condition NCOLI may exceed the value of the parameter variable ICS by a factor
equal to the DEM reduction given by NNOD below.

ELMIN Minimum recognized elevation value in meters with one decimal value precision.
Additional precision in the elevation value is rounded by the program to the
nearest decimeter. The smallest value accepted by the program is 1.0 meter; the
largest value is 9999.0 meters. Also, the value of ELMIN must be smaller than the
value of ELMAX.

ELMAX Maximum recognized elevation value in meters with one decimal value precision.
Additional precision in the elevation value is rounded by the program to the
nearest decimeter. The smallest value accepted by the program is 1.0 meter; the
largest value is 9999.0 meters. Also, the value of ELMAX must be larger than the
value of ELMIN.

VUND Value defining indeterminate elevation (unknown elevation). This can be a positive
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or negative value, including zero. It must however be outside of the range of
recognized elevation value as defined by ELMAX and ELMIN in meters.

TVLPIX Length of the side of a cell in the input DEM in meters. Cells are square and only

IGOR

IDR

IDC

IOPT1

NNOD

IOPT4

NTIM

one length need to be specified. The length is that of the unaggregated or
unresampled DEM. The value must be greater than 1.0 meter.

Orientation of the DEM input raster. The orientation of the raster is given by the
vector along the left edge of the DEM raster and pointing toward the upper left
corner of the DEM. Orientation values are between 0 and 359 degrees, where 0 is
for north, 90 for east, 180 for south, and 270 for west.

Row number defining the approximate location of the outlet of the drainage area
(watershed outlet) for which the network and the segmentation is to be generated.
The entered row number can subsequently be revised interactively by viewing the
generated drainage pattern to coincide with the exact location of the outlet. The
value must be greater than 1 and smaller than the previously entered number of
rows in the DEM (NROWI).

Column number defining the approximate location of the outlet of the drainage
area (watershed outlet) for which the network and the segmentation is to be
generated. The entered column number can subsequently be revised interactively
by viewing the generated drainage pattern to coincide with the exact location of
the outlet. The value must be greater than 1 and smaller than the previously
entered number of columns in the DEM (NCOLI).

Input DEM reduction option:

0 = use the input DEM raster as is.
1 = aggregate the input DEM raster.
2 = resample the input DEM raster.

Number of cells in the horizontal and vertical that are to be aggregated or
resampled into one value (reduction factor); alternative definition: size of a square
window in number of cells per side that is to be aggregated or resampled. Enter 2
for a 2 by 2 cell aggregation or resampling window; enter 3 for a 3 by 3 cell
aggregation or resampling window. The maximum number of cells that can be
entered for aggregation or resampling is 20.

Option to smooth the initial, aggregated or resampled DEM data. Smoothing is
performed on a moving 3 by 3 cell window with different weights assigned to the
cells within the window.

0 = for smoothing not to be performed,;

1 = for smoothing to be performed.

Number of consecutive smoothing passes to be performed if the smoothing option

was selected. Assign a value of 1 if the smoothing option was not selected. The
smallest value that can be entered is 1 and the largest is 100.
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W1

W2

IW3

IOPT2

IOPT3

IOPT5

ARMIN

Weight assigned to the center cell of the 3 by 3 smoothing window. The value for
the weight can be between 0 and 100, however, all three weights IW1, IW2 and
IW3 cannot be simultaneously equal to 0. Assign a value of 1 if the smoothing
option was not selected.

Weight assigned to the cross cells of the 3 by 3 smoothing window (cells up,
down, right and left of the center cell). The value for the weight can be between 0
and 100, however, all three weights IW1, IW2 and IW3 cannot be simultaneously
equal to 0. Assign a value of 1 if the smoothing option was not selected.

Weight assigned to the diagonal cells of the 3 by 3 smoothing window (cells
located off the diagonal corners of the center cell). The value for the weight can be
between 0 and 100, however, all three weights IW1, IW2 and IW3 cannot be
simultaneously equal to 0. Assign a value of 1 if the smoothing option was not
selected.

Option to analyze and breach the depression outlets when thelatter are narrow.

0 = do not perform the analysis and lowering of outlets;
1 = perform the analysis and lower those outlets that are 1 cell wide;
2 = perform the analysis and lower those outlets that are 2 or less cells wide.

Option to perform a partial processing of program DEDNM as opposed to a full
run:

0 = perform a full run of program DEDNM,;

1 = perform only the aggregation/resampling, smoothing, depression analysis
and filling, and relief imposition on the DEM.

2 = perform DEM elevation pre-processing and full network generation (in

addition to option 1 this include the generation of flow vectors, flow paths,
upstream area and the network for the entire DEM.)

Option to use the more than 1 CSA and MSCL parameter value to simulate the

effect of spatially variable geophysical landscape properties on the generated

drainage network and subcatchment properties. The CSA and MSCL parameters

are defined below under variable name ARMIN and DISMIN, respectively.

0 = use of a single CSA and MSCL parameter value (file NTGCOD.INP is not
needed);

1 = use up to 5 different CSA and MSCL parameters (file NTGCOD.INP is
required).

Critical source area (CSA) in hectares which is defined as the drainage area at the
bottom of which a first order channel begins. The value for the critical source area
must be larger than 0.001 hectares or the area of a single cell after aggregation or
resampling if such option was selected by the user. The larger of the two values
defines the minimum critical source area. Up to 5 different values can be entered
for the ARMIN (CSA) variable to simulate the effect of spatially variable
geophysical landscape properties on the generation of the drainage network and
subcatchment subdivision. A smaller value of the CSA variable results in the
generation on a high drainage density than a larger CSA value. The spatial
distribution of the 5 CSA values over the DEM is given by file NTGCOD.INP.
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DISMIN Threshold first order channel length in meters for a source channel (MSCL :=
maximum source channel length) to be considered as a channel and not a
spurious drainage feature. The value for MSCL must be greater than 1.0 meter or
the side length of a cell after aggregation or resampling if such option was
selected by the user. The larger of the two values defines the minimum value for
the MSCL. Up to 5 different values can be entered for the DISMIN (MSCL)
variable to simulate the effect of spatially variable geophysical landscape
properties on the generation of the drainage network and subcatchment
subdivision. A smaller value of the MSCL variable results in the generation of
shorter source channels than a larger MSCL value. The spatial distribution of the 5
CSA values over the DEM is given by file NTGCOD.INP.

IOPT10 Option to perform a calibration run (for a calibration run DEM pre-processing is not
repeated, instead the data is read from the previous run of program DEDNM):

0 = perform a full run of program DEDNM,;

1 = perform a calibration run with new ARMIN (CSA) and DISMIN (MSCL)
parameter values;

2 = perform a calibration run with a new watershed outlet location;

3 = perform a calibration run with a new input raster file NTGCOD.INP.

IOPT11 Option to check the generated rasters for errors, completeness and consistency.
0 = do not perform the checking;
1 = perform the checking.

***  User output options

IOPT13 Option to write the program capabilities and limitations to the report file
DEDNM.RPT.
0 = do not write information to output file;
1 = do write information to output file.

IOPT12 Option to write the program input and processing option data to the report file
DEDNM.RPT.

0 = do not write information to output file;

1 = do write information to output file.

IOPT16 Option to write the drainage network report file NETW.TAB. The drainage network
information includes: index,coordinates, elevation, length, upstream drainage area,
upstream tributary inflows and topology for each channel link.

0 do not write information to output file;
1 do write information to output file.

IOPT15 Option to write the subcatchment report file SBCT.TAB. The subcatchment
information includes: index and direct drainage areas for each subcatchment
(right, left and upstream (source) inflow into each channel link).
0 = do not write information to output file;

1 = do write information to output file.
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Table 2.3 List of output files from program DEDNM.
The report and tabular data files are sequential, formatted ASCII files that are directly accessible
to the user.

DEDNM.RPT Program execution report file.
NETW.TAB Table of channel link properties.
SBCT.TAB Table of subcatchment properties.
CATWIN.TAB Subcatchment window definition.

The unformatted raster output files are unformatted files that are not accessible to the user; to
be user accessible they must be processed by program RASFOR.

INELEV.OUT Raster of initial DEM elevations; either original,aggregated or resampled
input DEM elevation values.

SMOOTH.OUT Raster of optionally smoothed DEM elevations, after the input DEM has
been optionally aggregated or resampled.

FILDEP.OUT Raster of depression filled DEM elevations, after the input DEM has been
optionally aggregated or resampled, and/or optionally smoothed.

RELIEF.OUT Raster of relief corrected DEM elevations, after the input DEM has been
optionally aggregated or resampled, optionally smoothed, and depression
filled.

FLOVEC.OUT Raster of drainage directions.

UPAREA.OUT Raster of upstream drainage area.

NTGCOD.OUT Raster of codes for the CSA and MSCL parameters.

NETFUL.OUT Raster of the drainage network for the full DEM coverage.

BOUND.OUT Raster of the watershed definition.

FLOPAT.OUT Raster of definition of beginning and ending of flow paths.

NETW.OUT Raster of the drainage network within the watershed boundary.

INDTAR.OUT Location of indeterminate areas.

SUBWTA.OUT Raster of the subcatchment definitions.

The unformatted parameter output files are unformatted files that are not accessible to the user.
OUTCNT.UNF General TOPAZ parameters.

OUTCHA.UNF Channel link properties.

OUTCAT.UNF Subcatchment properties.

The unformatted program files are unformatted raster files that are not accessible to the user

NTWINT.FIL  Drainage network identification.
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Table 3.1 List of input files for program RASPRO

RASPRO.INP File reformatting options. User created sequential formatted file.

OUTCNT.UNF General TOPAZ parameters. TOPAZ generated sequential unformatted
file.

FILDEP.OUT Raster of depression filled DEM elevations, after the input DEM has been
optionally aggregated or resampled, and/or optionally smoothed.

INELEV.OUT Raster of initial DEM elevations; either original,aggregated or resampled
input DEM elevation values.

RELIEF.OUT Raster of relief corrected DEM elevations, after the input DEM has been
optionally aggregated or resampled, optionally smoothed, and depression
filled.

FLOVEC.OUT Raster of drainage directions.

UPAREA.OUT Raster of upstream drainage area.

BOUND.OUT Raster of the watershed definition.

FLOPAT.OUT Raster of definition of beginning and ending of flow paths.

NETW.OUT Raster of the drainage network within the watershed boundary.

INDTAR.OUT Location of indeterminate areas.

SUBWTA.OUT Raster of the subcatchment definitions.

All input raster files with extension .OUT are unformatted files and should not be accessed by
the user.
Additional file content information is given in Section 2.3.3 "Unformatted Raster Files".

Table 3.2 List of user options for program RASPRO.

Option Content

IOPT69: Option to rewrite user options to the report file.

IOPT70: Option to compute the elevation data for depressions and flat areas; and bands
of equal elevations.

NCLASS: Number of user entered elevation classes (Maximum 100).

IOPT71: Option to compute the local slope and aspect of the grid cells.

IOPT72: Option to compute the raster enhancements (network widening, subcatchment
boundaries and subcatchment aggregation).

IOPT73: Option to compute flow path distances (distance to watershed outlet, distance
to next downstream channel).
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Table 3.3 List of output files from program RASPRO.
RASPRO.RPT Program execution report file; sequential formated file.
DEPFLT.OUT Location and extent of depressions and flat areas.

ELVCLA.OUT Reclassified DEM elevations into a user specified number of elevation classes.
FVASPE.OUT Aspect of the flow vector at each raster cell.

FVSLOPE.OUT Slope of the flow vector at each raster cell.

HSLOPE.OUT Hydraulic effective slope at each raster cell.

TSLOPE.OUT Terrain slope at each cell as computed from a surface interpolation.
TASPEC.OUT Terrain aspect at each cell as computed from a surface interpolation.
NETWE.OUT Enhanced (widened) drainage network for display.

SUBBDA.OUT Subcatchment boundaries; for display only.

SUBWTB.OUT Aggregated subcatchments for each channel link.

SUBBDB.OUT Aggregated subcatchment boundaries; for display only.
ELDCHA.OUT Elevation drop from each cell to the next downstream channel.
ELDOUT.OUT Elevation drop from each cell to the watershed outlet.

DISCHA.OUT Distance from each cell to the next downstream channel.

DISOUT.OUT Distance from each cell to the watershed outlet.

OUTCNT.UNF General TOPAZ parameters; TOPAZ generated sequential unformatted
file.
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Table 4.1 List of input files for program RASFOR.

RASFOR.INP File reformatting options. User created sequential formatted file.

OUTCNT.UNF General TOPAZ parameters. TOPAZ generated sequential unformatted
file.

All .OUT files listed below are unformatted sequential raster files generated by programs
DEDNM or RASPRO.

File name Program of Contents

origin
INELEV.OUT DEDNM Elevation values
SMOOTH.OUT DEDNM Elevation values
FILDEP.OUT DEDNM Elevation values
RELIEF.OUT DEDNM Elevation values
FLOVEC.OUT DEDNM Flow vectors
UPAREA.OUT DEDNM Upstream drainage areas
NTGCOD.OUT DEDNM CSA/MSCL codes
NETFUL.OUT DEDNM Network over entire DEM
BOUND.OUT DEDNM Watershed boundary
FLOPAT.OUT DEDNM Flow path definition
NETW.OUT DEDNM Network within watershed boundary
INDTAR.OUT DEDNM Location of indeterminate areas
SUBWTA.OUT DEDNM Subcatchment indexes
DEPFLT.OUT RASPRO Depressions
ELVCLA.OUT RASPRO Bands of equal elevation
FVASPE.OUT RASPRO Flow-vector aspect
FVSLOP.OUT RASPRO Flow-vector slope
HSLOPE.OUT RASPRO Hydraulic slope
TSLOPE.OUT RASPRO  Terrain slope
TASPEC.OUT RASPRO  Terrain aspect
NETWE.OUT RASPRO Enhanced network in watershed boundary
SUBBDA.OUT RASPRO Subcatchment boundaries
SUBWTB.OUT RASPRO  Aggregated subcatchments
SUBBDB.OUT RASPRO  Aggregated subcatchment boundaries
ELDCHA.OUT RASPRO Elevation drop from cell to channel
ELDOUT.OUT RASPRO Elevation drop from cell to outlet
DISCHA.OUT RASPRO Distance from cell to channel
DISOUT.OUT RASPRO Distance form cell to outlet
Notes:

All input raster files with extension .OUT are unformatted files and are not accessible to the
user. Additional file content information is given in Section 4.1.3 "Unformatted Raster Files" and
in Section 2.3.3 "Unformatted Raster Files", and in Section 3.3.3 "Unformatted Raster Files".
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Table 4.2 List of user options for program RASFOR.

ICHOIC

IOPT29:
IOPT30:
IOPT31:
IOPT32:
IOPT33:
IOPT34:
IOPT35:
IOPT36:
IOPT37:
IOPT38:
IOPT39:
IOPTA40:
IOPT41:
IOPT42:
IOPT45:
IOPT46:
IOPT47:
IOPT48:
IOPT49:
IOPTS50:
IOPTS51:
IOPT52:
IOPTS3:
IOPT54:
IOPTS55:
IOPT56:
IOPTS7:
IOPTS58:
IOPTS59:

User specified reformatting option.

Option to re-write input parameters.

Option to reformat raster file INELEV.OUT.
Option to reformat raster fle SMOOTH.OUT.
Option to reformat raster file FILDEP.OUT.
Option to reformat raster file RELIEF.OUT.
Option to reformat raster file FLOVEC.OUT.
Option to reformat raster file UPAREA.OUT.
Option to reformat raster file BOUND.OUT.
Option to reformat raster file NETW.OUT.
Option to reformat raster file SUBWTA.OUT.
Option to reformat raster file NETFUL.OUT.
Option to reformat raster fle NTGCOD.OUT.
Option to reformat raster file FLOPAT.OUT.
Option to reformat raster file INDTAR.OUT.
Option to reformat raster file DEPFLT.OUT.
Option to reformat raster file ELVCLA.OUT.
Option to reformat raster file FVASPE.OUT.
Option to reformat raster file FVSLOP.OUT.
Option to reformat raster file HSLOPE.OUT.
Option to reformat raster file TSLOPE.OUT.
Option to reformat raster file TASPEC.OUT.
Option to reformat raster file NETWE.OUT.
Option to reformat raster file SUBBDA.OUT.
Option to reformat raster file SUBWTB.OUT.
Option to reformat raster file SUBBDB.OUT.
Option to reformat raster file DISCHA.OUT.
Option to reformat raster file DISOUT.OUT.
Option to reformat raster file ELDCHA.OUT.
Option to reformat raster file ELDOUT.OUT.
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Table 4.3 List of output files from program RASFOR.
RASFOR.RPT Program execution report file; sequential formatted ASCII file.
OUTCNT.UNF General TOPAZ parameters; TOPAZ generated sequential unformatted file.

All files listed below are produced with extensions .DAT, .ARC, or .IMG and .DOC, depending
on the user selected reformatting option. The .DAT files are for raster reformatting options ASCI|I
1-D and ASCII 2-D; the .ARC files are for the raster reformatting option ARCINFO; the .IMG and
.DOC files are for the raster reformatting option IDRISI. All files are sequential formatted ASCII
files. The content of the files is the same as for the files listed in Section 8, Table 4.1 "List of
input files".

Note: the "data type" below refers only to the .DAT, .ARC and .IMG files.

File name Data type
INELEV Real (1)
SMOOTH Real (1)
FILDEP Real (1)

RELIEF Real (5)
FLOVEC Integer

UPAREA Integer

NTGCOD Integer

NETFUL Integer

BOUND Integer

FLOPAT Integer

NETW Integer

SUBWTA Integer

DEPFLT Integer

ELVCLA Real (1)

FVASPE Integer

FVSLOP Real (5)
HSLOPE Real (5)
TSLOPE Real (5)
TASPEC Integer

NETWE Integer

SUBBDA Integer

SUBWTB Integer

SUBBDB Integer

ELDCHA Real (1)

ELDOUT Real (1)

DISCHA Integer

DISOUT Integer

Notes:

Value in brackets after the data type indicates the precision of the values in number of digits
after the decimal point.

Additional information on the file content is given in Section 2.3.3 "Unformatted Raster Files"
and in Section 8, Table 2.3 "List of output files from program DEDNM", and in Section 3.3.3
Unformatted Raster Files" and in Section 8, Table 3.3 "List of output files from program
RASPRO".

If reformatting is done in IDRISI format (.IMG) INTEGER files exceeding 32766 will be converted
to REAL.
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Table 5.1 List of input files for program RASBIN.

OUTCNT.UNF

General TOPAZ parameters. TOPAZ generated sequential unformatted
file.

OUTCHA.UNF Channel link properties of the raster drainage network. Sequential

OUTCAT.UNF

unformatted file generated by program DEDNM.
Subcatchment properties of the raster drainage network. Sequential
unformatted file generated by program DEDNM.

Table 5.2 List of output files from program RASBIN.

RASBIN.RPT
NETWB.TAB

SBCTB.TAB

OUTCNT.UNF

RBNET.UNF

RBSBC.UNF

RBKEY.UNF

Program execution report file; sequential formatted file.

Channel link properties for the binary drainage network. Tabular ASCII
data.

Subcatchment properties for the binary drainage network. Tabular ASCII
data.

General TOPAZ parameters; TOPAZ generated sequential unformatted
file.

Channel link properties of the binary drainage network. Sequential
unformatted file.

Subcatchment properties of the binary drainage network. Sequential
unformatted file.

Raster to Binary transformation key. Sequential unformatted file.
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Table 6.1 List of input files for program NSSTAT.

OUTCNT.UNF

General TOPAZ parameters. TOPAZ generated sequential unformatted file.

OUTCHA.UNF Channel link properties of the raster drainage network. Sequential unformatted

OUTCAT.UNF

RBNET.UNF

RBSBC.UNF

RBKEY.UNF

file generated by program DEDNM.

Subcatchment properties of the raster drainage network. Sequential
unformatted file generated by program DEDNM.

Channel link properties of the binary drainage network. Sequential unformatted
file.

Subcatchment properties of the binary drainage network. Sequential
unformatted file.

Raster to Binary transformation key. Sequential unformatted file.

Table 6.2 List of output files for program NSSTAT.

NSSTAT.RPT
OUTCNT.UNF
NETWT.EVL

SBCTT.EVL

Program execution report file; sequential formatted file.

General TOPAZ parameters; TOPAZ generated sequential unformatted file.
Statistics of the network and channel properties for the raster and binary
drainage network representations. ASCII formatted file.

Statistics of the subcatchment properties for the raster and binary drainage
network representations. ASCII formatted file.
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Table 7.1 List of input files for program PARAM.

PARAM.INP  Subcatchment parameter calculation options. User created sequential formatted
file.

OUTCNT.UNF General TOPAZ parameters. TOPAZ generated sequential unformatted file.

OUTCAT.UNF Subcatchment properties of the raster drainage network. TOPAZ generated
sequential unformatted file.

FVSLOPE.OUT Slope of the flow vector at each raster cell.

HSLOPE.OUT Hydraulic effective slope at each raster cell.

TSLOPE.OUT Terrain slope at each cell as computed from a surface interpolation.

RELIEF.OUT Raster of relief corrected DEM elevations, after the input DEM has been
optionally aggregated or resampled, optionally smoothed, and depression filled.

FLOVEC.OUT Raster of drainage directions.

FLOPAT.OUT Raster of definition of beginning and ending of flow paths.

NETW.OUT Raster of the drainage network within the watershed boundary.

SUBWTA.OUT Raster of the subcatchment definitions.

ELDCHA.OUT Elevation drop in meters from each cell to the first downstream channel it flows
into.

DISCHA.OUT Distance from each cell to the first downstream channel it flows into.

NTWINT.FIL  Drainage network identification.

Notes:

All input raster files with extension .OUT are unformatted files and should not be accessed by
the user.

Additional file content information is given in Section 2.3.3 and Section 3.3.2 "Unformatted
Raster Files".

Table 7.2 List of output files from program PARAM.

PARAM.RPT Program execution report file; sequential formatted file.

OUTCNT.UNF General TOPAZ parameters; TOPAZ generated sequential unformatted file.
SBCTA.TAB  Subcatchment area calculation alternatives.

SBCTL.TAB  Subcatchment length calculation alternatives.

SBCTS.TAB  Subcatchment slope calculation alternatives.

Return to Table of Contents
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9. FIGURES
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Figure 1.1 Program interdependence and application order.
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DEDNM.INP
NTGCOD.INP

DEDNM

Output files

DEDNM.RPT

NETW.TAB
SBCT.TAB
CATWIN.TAB

INELEV.OUT
SMOOTH.OUT
FILDEP.OUT
RELIEF.OUT
FLOVEC.OUT
UPAREA.OUT
NTGCOD.OUT
NETFUL.OUT
BOUND.OUT
FLOPAT.OUT
NETW.OUT
INDTAR.OUT
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>
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OUTCAT.UNF
OUTCNT.UNF

>

NTWINT.FIL

Figure 2.1 General input/output organization of program DEDNM.
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DEPFLT.OUT
ELVCLA.OUT
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HSLOPE.OUT
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TASPEC.OUT
NETWE.OUT
SUBBDA.OUT
SUBWTB.OUT
SUBBDB.OUT
ELDCHA.OUT
ELDOUT.OUT
DISCHA.OUT
DISOUT.OUT

OUTCNT.UNF

Figure 3.1 General input/output organization of program RASPRO.
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Figure 4.1 General input/output organization of program RASFOR.
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Figure 5.1 General input/output organization of program RASBIN
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Figure 6.1 General input/output organization of program NSSTAT
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Figure 7.1 General Input/Output organization of Program PARAM.

Return to Table of Contents
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10. APPENDICES

10.1 APPENDIX I.  Input/Output File Specifications

10.1.1 File DNMCNT.INP

FILE NAME: DNMCNT.INP

CONTENTS: DEM parameters, network and subwatershed generation parameters, and
user options.

INPUT TO: Program DEDNM.

OUTPUT FROM: nl/a.

FILE TYPE: Sequential, formatted, ASCII .

DATA TYPE: Mixed (character, real, and integer).

FILE FORMAT: For format see file DNMCNT.INP (also Sect. 10.2.1, Appendix II)
DATA FORMAT: Free format read; also see file DNMCNT.INP
COMMENTS: none.

10.1.2 File DEDNM.INP

FILE NAME: DEDNM.INP

CONTENTS: DEM elevation values.

INPUT TO: Program DEDNM.

OUTPUT FROM: nl/a.

FILE TYPE: Sequential, formatted, ASCII.

DATA TYPE: Real, with one decimal point after the floating point; additional digits are

rounded to the nearest decimeter.
FILE FORMAT: One ASCII value per record, ordered column first, row second. Example:

Row 1 - column 1 through NCOL;
Row 2 - column 1 through NCOL,; etc.
DO 2 K=1,NROW

DO 1 L=1,NCOL

VALUE(K,L)

1 CONTINUE

2 CONTINUE

DATA FORMAT: Free format read.

COMMENTS: DEM elevations must be values greater than 1.0 and smaller than
9999.0 meters.
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10.1.3 File NTGCOD.INP

FILE NAME: NTGCOD.INP

CONTENTS: CSA and MSCL codes.
INPUT TO: Program DEDNM.

OUTPUT FROM: nl/a.

FILE TYPE: Sequential, formatted, ASCII.
DATA TYPE: Integer.

FILE FORMAT: One ASCII value per record, ordered column first, row second. Example:

Row 1 - column 1 through NCOL;
Row 2 - column 1 through NCOL,; etc.
DO 2 K=1,NROW

DO 1 L=1,NCOL

VALUE(K,L)

1 CONTINUE

2 CONTINUE

DATA FORMAT: Free format read.
COMMENTS: A code value (0-5) must exist for each corresponding DEM elevation
value.

10.1.4 File DEDNM.RPT

FILE NAME: DEDNM.RPT

CONTENTS: Text file of program execution report: Program header, disclaimer,
capabilities and limitations; titles, input parameter values, program execution
trace, raster error checking summary, and program error messages.

INPUT TO: n/a.

OUTPUT FROM: Program DEDNM

FILE TYPE: Sequential, formatted, ASCII.

DATA TYPE: Mixed (character, integer, and real).

FILE FORMAT: n/a; see output file DEDNM.RPT (Sect. 10.2.4, Appendix II)

DATA FORMAT: n/a; see output file DEDNM.RPT (Sect. 10.2.4, Appendix II)

COMMENTS: none.

10.1.5 File NETW.TAB

FILE NAME: NETW.TAB

CONTENTS: Tabular file of channel links properties for the raster drainage network: index,
coordinates, elevations, length, upstream drainage areas, and topology
information.

INPUT TO: n/a.

OUTPUT FROM: Program DEDNM.

FILE TYPE: Sequential, formatted, ASCII.

DATA TYPE: Mixed (character, integer and real).

FILE FORMAT: n/a; see output file NETW.TAB (Sect. 10.2.5, Appendix II)
DATA FORMAT: n/a; see output file NETW.TAB (Sect. 10.2.5, Appendix II)
COMMENTS: none.
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10.1.6 File SBCT.TAB

FILE NAME:
CONTENTS:

INPUT TO:
OUTPUT FROM:
FILE TYPE:
DATA TYPE:
FILE FORMAT:
DATA FORMAT:
COMMENTS:

SBCT.TAB

Tabular data of subcatchment properties for the raster drainage network:
index and drainage areas.

n/a.

Program DEDNM

Sequential, formatted, ASCII.

Mixed (character, integer and real).

n/a; see output file SBCT.TAB (Sect. 10.2.6, Appendix II)

n/a; see output file SBCT.TAB (Sect. 10.2.6, Appendix II)

none.

10.1.7 Files from program DEDNM with extension .OUT

FILE NAMES:

CONTENTS:
INPUT TO:
OUTPUT FROM:
FILE TYPE:
DATA TYPE:
FILE FORMAT:
DATA FORMAT:
COMMENTS:

BOUND.OUT, FILDEP.OUT, FLOVEC.OUT, INELEV.OUT, NETFUL.OUT,
NETW.OUT, RELIEF.OUT, SMOOTH.OUT, SUBWTA.OUT, UPAREA.OUT,
NTGCOD.OUT, FLOPAT.OUT, INDTAR.OUT.

Refer to user manual for individual file contents.

Programs RASPRO, PARAM and RASFOR.

Program DEDNM.

Sequential, unformatted.

Integer.

FORTRAN unformatted.

FORTRAN unformatted.

none.

10.1.8 File NTWINT.FIL

FILE NAMES:
CONTENTS:
INPUT TO:
OUTPUT FROM:
FILE TYPE:
DATA TYPE:
FILE FORMAT:
DATA FORMAT:
COMMENTS:

NTWINT.FIL

Refer to user manual for individual file contents.
Programs DEDNM and PARAM.

Program DEDNM.

Sequential, unformatted.

Integer.

FORTRAN unformatted.

FORTRAN unformatted.

none.

10.1.9 File OUTCNT.UNF

FILE NAME:
CONTENTS:

INPUT TO:
OUTPUT FROM:
FILE TYPE:
DATA TYPE:
FILE FORMAT:
DATA FORMAT:
COMMENTS:

OUTCNT.UNF

Raster parameters, DEM processing options, network and subcatchment
generation parameters, user options, and selected program internal
parameters.

Programs RASPRO, PARAM, RASFOR, RASBIN AND NSSTAT.
All TOPAZ programs.

Unformatted, sequential.

Mixed (character, real, and integer).

FORTRAN Unformatted.

FORTRAN Unformatted.

none.
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10.1.10 File OUTCHA.UNF

FILE NAME: OUTCHA.UNF

CONTENTS: Channel link parameters: channel index, beginning and ending coordinates
and elevations, length upstream drainage areas, network topology, number
of channel links, and channel Strahler order.

INPUT TO: Programs RASBIN, PARAM and NSSTAT.
OUTPUT FROM: Program DEDNM.

FILE TYPE: Unformatted, sequential.

DATA TYPE: Mixed (real and integer).

DATA FORMAT: FORTRAN unformatted.
FILE FORMAT: FORTRAN unformatted.
COMMENTS: none.

10.1.11 File OUTCAT.UNF

FILE NAME: OUTCAT.UNF

CONTENTS: Channel order, channel index, drainage area for the r