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1. INTRODUCTION

This User Manud provides information on the operation and gpplication of TOPAGNPS Verson
31 The use of this manua assumes that the user is familiar with the TOPAGNPS capabilities,
organization, programs and hardware requirements which are described in the document entitled
"TOPAGNPS Overview". It is further assumed that TOPAGNPS has been properly instdled and
verified as described in the document entitled "TOPAGNPS Ingdlation Guide".

This introduction provides a brief overview of TOPAGNPS 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
aong with this user manud.

1.1 Overview of TOPAGNPS Programs

TOPAGNPS Version 3.1 conssts of 3programs. DEDNM, RASPRO, and RASFOR. These

programs are described in document "TOPAGNPS Overview". The main function of each

program is summarized in the following:

- Progran DEDNM (Digitd Elevation Drainage Network Model) pre-processes the eevation
data, performs the hydrographic watershed segmentation and defines the drainage network.

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

- Program RASFOR (RASter FORmétting) is araster reformatting utility.



1.2 Genera Program Interdependence and Operation

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

Program DEDNM peforms the initid and badc processng of the Digitad Elevation Modd
(DEM) and must be applied first. It produces raster and tabular data that are used, directly or
indirectly, by other TOPAGNPS programs. The raster data produced by program DEDNM are in
TOPAGNPS interna raster format and units. For tis data to be useful to the user, it mug first be
reformatted into a user selected format by program RASFOR. After program DEDNM has been
applied, the user can choose to proceed with ether program RASPRO, RASFOR or RASBIN, in
any order.

Program RASPRO should be applied if the user requires further spatia topographic data than that
produced by program DEDNM. Program RASPRO must be applied if the user will need program
PARAM, because progran RASPRO produces input files for program PARAM. All results fom
program RASPRO are in TOPAGNPS internd raster format and units.  Again, for the data to be
useful to the user, it must first be reformatted into a user sdected format by program RASFOR.
After program RASPRO has been applied the user can choose to proceed with ether program
PARAM or RASFOR, in any order.

Program RASFOR reformats TOPAGNPS internd raster files into a user sdected 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 aone program to alow 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. Progran RASFOR does not
require prior evaluation of program RASPRO. If program RASPRO has not been evauated, then
program RASFOR only reformats the rasters produced by program DEDNM.

1.3 File Types
1.3.1 Report files

Report files are sequentid, formatted, ASCII files. Their primary purpose is to convey program
execution information to the user. These files are produced by each TOPAGNPS program as they
are executed and are assgned an extenson .RPT.

1.3.2 Tabular Fles

Tabular files are sequentid, formeatted, ASCII files. Their primary purpose is for user review of
computed channd, network and subcatchment values. The headings and units of the tabulated data
are given in the files. The channd link and subcaichment counters (first column in tables) refer to
the pogtion of the dement in the table. The channd link, subcatchment and node index refers to
the identifying index of the channd link or subcatchment. Node, channd link and subcatchment
index 1 is assgned to the watershed outlet, and numericd indices for the remainder of the nodes,
channd links and subcatchments are assgned in a predefined sequentid order.  An in-depth
discusson on the network indexing can be found in the published literature on TOPAGNPS (given
in "TOPAGNPS Overview" documert).



1.3.3 Unformatted Parameter Files

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

1.3.4 EvduaionFles

Evaduation files are sequentid, formatted, ASCII files. These files are for user review of computed
network, channe and subcatchment properties and datistics.  The headings and units of the
tabulated data are given in thefiles.

1.3.5 Unformatted Raster Files

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



2. PROGRAM DEDNM

Progran DEDNM (Digitd Elevation Drainage Network Modd) reads and performs quality control
on the initid input Digita Elevation Modd (DEM) data; pre-processes the eevation data to rectify
depressons and flat surfaces to dlow an unambiguous definition of downdope drainage performs
the hydrographic watershed segmentation that defines the watershed boundary, the raster drainage
network and the corresponding channd links and subcatchments, assigns the channd link and
subcatchment identification indices, and, tabulates the channd link and subcatchment properties
and parameters.

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

2.1 Input Files

Progran DEDNM requires three input filess DNMCNT.INP, DEDNM.INP and NTGCOD.INP.
The fird file is a parameter file and the last two are rager files. If the option for spatidly variable
Criticd Source Area (CSA) and Minimum Source Channd Length (MSCL) in file DNMCNT.INP
is not selected only input files DNMCNT.INP and DEDNM.INP are required. All input files must
resde in the same directory as the executable TOPAGNPS 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
21 "Lig of input files for progran DEDNM", and the generd organizaion of the 1/O is shown in
Section 9, Fig. 21 "Generd input/output organization of program DEDNM". Specifications of dl
input files are given in Section 10.1, Appendix | "Input/Output File Specifications'.

2.1.1 FileDNMCNT.INP

File DNMCNT.INP is the parameter file which contains vaues describing the DEM rager
characteristics, he DEM processing options and corresponding processing parameters, and the user
output options. The definition of each varidble in this file, with recommended and/or acceptable
range of vaues is given in Section 8, Table 2.2 "Ddfinition of variables in file DNMCNT.INP".
The variables in this table are in the same order in which they gppear 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 desgnation or nomenclaiure. An example of file DNMCNT.INP is given in
Section 1021 "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.

2.1.2 File DEDNM.INP

File DEDNM.INP is the ragter file which contains the devation daa of the DEM. The unit of
elevation is meters, and the precison with which the vaues are read is 1/10th of a meter or one
decimeter. Any additiond precison of the evation input is rounded to the nearest decimeter. The
minimum and maximum elevation values accepted by TOPAGNPS ae 1.0 and 9999.0 meters,
respectively.  Sometimes not al eevation vaues in a DEM are relevant or known. In these cases a
characteridtic elevation vaue tha desgnates indeterminate eevation must be provided. This vaue
can be any vaue outsde the range of recognized devation values as defined by parameters ELMIN
and ELMAX in input file DNMCNT.INP, including negative vaues. A recommended vaue for
indeterminate elevation is O (zero) or a user selected negative number.

The format of the devation data is one vaue per record, ordered column first, row second. Column
firgt, row second means that the raster values are ordered in increasng column number br row 1,
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followed by those of row 2, eic. An example of the data sequence in input file DEDNM.INP is
shown in Section 9, Fg. 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".

2.1.3 File NTGCOD.INP

File NTGCOD.INP is the ASCII raster file which contains the codes for the Critical Source Area
(CSA) and Minimum Source Channd Length (MSCL) parameter vaues for each cdl in the raster.

The gpatid didribution of the codes reflect the gpatid varigbility of geophysica landscape
properties that are relevant to the CSA and MSCL parameters and for the generation of the drainage
network and watershed segmentation to exhibit spatidly variable characteristics.  Accepted code
vaues are 1 through 5. Each code vaue corresponds to a user defined CSA and MSCL vaue as
given in input file DNMCNT.INP. The gpatid arangement of the code vaues in the rader
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 vaue per record, ordered column first, row second, in exactly
the same way as for inpu file DEDNM.INP (see previous section). An example of file
NTGCOD.INPisgiven in Section 10.2.3 "Input file NTGCOD.INP".

The input file NTGCOD.INP is not needed if the user eected to use only one CSA and MSCL vaue
for the entire DEM, and if the parameter IOPT5 in file DNMCNT.INP is st to O (zero) (see
definition of IOPT5 in Section 8, Table 2.2 "Definition of varigblesin file 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 resdent in the same directory as the executable
TOPAGNPS programs, and al output files are written to this directory. Program DEDNM can be
applied for one of four processng options: DEM pre-processng only; DEM pre-processing and full
network generation; full run; or cdibraion 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 sdlected the "DEM pre-processing only” or the "DEM pre-processing and full
network generation” option, the program terminates without further user input.

- If afull run is beng peformed, the upstream drainage areas of channd cdls (raster cdls that
identify channel location) are diglayed on the monitor during the processng. This display
shows the upstream drainage area vaues in the vicinity of the user specified watershed outlet.
Large vaues indicate channds with large upstream drainage aress, vadues of O define overland
aress. This information guides the user in the find sdection of the watershed outlet location.
A channd cdl must be sdected as the watershed outlet. If the selected outlet is not on a
channd cdl, programn DEDNM cannot proceed, because there is no drainage network to
evauate.

If the desred watershed outlet is not included on the display, the user can disolay 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 initid outlet can be found by firg executing
progran DEDNM for a preprocessng 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 processng. However, entry of an erroneous
outlet can, under specid circumstances, result in the termination of the program execution.
Under these conditions the user must re-gpply program DEDNM from the beginning.



If a cdibration run is being peformed, the DEM pre-processing is not repeated. Instead the
required DEM pre-processed data from the previous run of program DEDNM is read.
Cdibration runs are much fagter than full runs of program DEDNM, but the user can only
change one of the following three parameters & a time the watershed outlet, the CSA and
MSCL parameter values, or the code valuesin file NTGCOD.INP.

After progran DEDNM is applied, the report file and tabular files are avaldble to the user.
Note that for the "DEM pre-processing only" or the "DEM pre-processng 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 ragter files into a user specified
format. The separation of programs DEDNM and RASFOR alows the user to gpply program
RASFOR repegtedly, specifying different formats and different raster files without having to
re-process the entire DEM by program DEDNM.

2.3 Output Fles

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 vaues. 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 radter,
program and parameter files contain unformatted data for interface to other TOPAGNPS programs
or internd program usage. The user does not need to access unformatted files.  All output files are
written to the directory in which the executable TOPAGNPS programs reside. The content of the
output files is described in this section. The output files are liged in Section 8, Table 2.3 "List of
output files from program DEDNM", and the generd organization of the I/O is shown in Section 9,
Fig. 21 "Gened input/output organization of program DEDNM". Specifications of dl output files
aregiven in Section 10.1, Appendix | "Input/Output File Specifications'.

2.3.1 Report Files

2.3.1.1 File DEDNM.RPT

File DEDNM.RPT contains program header and disclamer, program capabilities and limitations,
titte of current gpplication, input parameter vaues, 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 FileNETW.TAB

File NETW.TAB contans channd link information such as channe link index; coordinates,
upstream drainage area and devaion of upsream and downstream end of channd link; channd link
length; and, topology of channd link. An example of this file is given in Section 10.2.5 "Output file
NETW.TAB".

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 channd link, and, for source channd links, they dso include
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the upstream catchment draining into the channd link source.  An example of this file is given in
Section 10.2.6 "Output file SBCT.TAB".

2.3.23FileCATWIN.TAB

File CATWIN.TAB contans the window identification of subcaichment areas defined in file
SBCT.TAB (Section 2.3.22 "File SBCT.TAB"). Window identification of a subcatchment area is
provided by the minimum and maximum row/column coordinates required to completdy contain a
subcatchment in araster area

2.3.3 Unformatted Raster Files
2.3.3.1 FileINELEV.OUT

File INELEV.OUT contans the devation vadues of the input DEM. The vaues ae dther the
origind, aggregated or resampled input DEM devation vaues, depending on the user sdected
processng option. The devation vaues are rounded to the nearest decimeter and are expressed in
TOPAGNPS internd units.  Upon reformatting by progran RASFOR, the eevation vaues are
returned in meters with a precison of 1/10th of ameter.

2.3.3.2 FileSMOOTH.OUT

File SMOOTH.OUT contains the smoothed DEM devation vaues after the input DEM has been
optionaly aggregated or resampled. The smoothed eevation values are rounded to the nearest
decimeter and are expressed in TOPAGNPS internd units.  Upon reformetting by program
RASFOR, the devation vaues are returned in meters with a precison of 1/10th of a meter. This
fileisonly produced if the user selected the "DEM smoothing” option.

2.3.3.3 File FILDEP.OUT

File FILDEP.OUT contains the DEM devation vaues after the input DEM has been optiondly
aggregated or resampled, optionaly smoothed, and the depressons have been breached and/or
filled, depending on the user sdected processing option. The eevation vaues are expressed in
TOPAGNPS internd units.  Upon reformatting by program RASFOR, the devation vaues are
returned in meters with a precison of 1/10th of ameter.

2.3.3.4 FileRELIEF.OUT

File RELIEF.OUT contains the relief corrected DEM devation vaues after the input DEM has been
optionally aggregated or resampled, optionaly smoothed, and depresson breachedffilled. The
elevation vaues are expressed in TOPAGNPS internd units.  Upon reformatting by program
RASFOR, the devation vaues are returned in meters with a precison of 1/100000th of a meter to
reflect the incrementa eevations of the relief correction.

2.3.35 FileFLOVEC.OUT

File FLOVEC.OUT contains the drainage direction a each ragter cdl (locad flow vectors) in one of
eight principd directions of the ragter grid (D-8 method). Vdues of flow vectors are O through 4,
and 6 through 9. The vadue of O defines cdls with indeterminate flow direction. The remander of
the vaues are defined as direction from the center cell to one of its eight adjacent cells asfollows:

vaue of 1 points to the upper l€ft;

vaue of 2 points sraight up;



vaue of 3 points to the upper right;
vaue of 4 points |eft;

vaue of 6 points right;

vaue of 7 point to the lower l€ft;
vaue of 8 point down; and,

vaue of 9 point to the lower right.

2.3.3.6 FileUPAREA.OUT

File UPAREA.OUT contans the accumulated upstream aea draning into each cdl. The
accumulated upstream aea is given in number of upsream cdls excuding the current cdl.
Therefore, cdls a the drainage divide which have no upstream drainage area, are given a vaue of O.
Cdls with indeterminate eevation vaue ae assgned a "-1'. All other vadues of accumulated
upstream area can range from O through (NROW * NCOL), where NROW and NCOL are the
number of rows and columns of the raster, respectively.

2.3.3.7 FileNTGCOD.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 vaues and ther spdid
digribution within the raster are user-defined (input file NTGCOD.INP). If the user dected to
aggregate or resample the input DEM, then file NTGCOD.OUT is produced and contans the
aggregated or resample code vaues 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 dected not to use a spatialy digtributed Critical Source Area (CSA) and Minimum Source
Channel Length (MSCL) and file NTGCOD.INP does not exist then progran DEDNM will creste
file NTGCOD.OUT with asingle default code value (1).

Code vdues range from 0 to 5, inclusve. A code vaue of O sgnifies that the CSA and MSCL
vaue is indeterminate.  Code vaues between 1 and 5 define different combinations of CSA and
MSCL parameter vaues as given in input file DNMCNT.INP. For further information on the codes
infile NTGCOD.OUT the reader is referred to Section 2.1.3 "File NTGCOD.INP".

2.3.3.8 FileNETFUL.OUT

File NETFUL.OUT contains the computed drainage network for the full DEM coverage. Cdls with
a value of zero are background cells (overland or nonchannd areas), and cdls with a vaue of 1
represent channel cdls.

2.3.39 FileBOUND.OUT

File BOUND.OUT contains the watershed definition above the user specified watershed outlet
point. Cdls with a vaue of O are outsde the watershed boundaries, and cdlls with a vaue of 1
define the area within the watershed boundaries.

2.3.3.10 FileFLOPAT.OUT

File FLOPAT.OUT defines the beginning and end of flow paths Ragster cells are assgned the
following vdues

0: for acdl with indeterminate flow direction or indeterminate eevation;

1: for acdl that isthe end of aflow peth;

2. for acdl that isthe beginning of aflow path;



3: for acdl that is smultaneoudy the beginning and ending of aflow peth;
4. for a cdl that has an upstream inflow and flow vector pointing to a downdream cdl which
itself has a defined flow vector.

2.3.3.11 FileNETW.OUT

File NETW.OUT defines the drainage network within the watershed boundaries above the user
sdected watershed outlet. Cdls with a vaue of 0 are background cells (overland or non-channd
aress), and cdls with a pogtive vaue represent channe cells. The vaue of a channd cdl represents
the Strahler channel order of the channd in that cdl. If a cdl is shared by severd channds (such as
a junctions) the highest Strahler order of the channelsin that cdll prevails.

2.3.3.12 File SUBWTA.OUT

File SUBWTA.OUT contains the subcaichment indices Each subcatchment has a unique index
which is the same as the node or channd link index to which it corresponds. Clugters of cells with
the same index identify a subcatchment. The vaues of the indices are O for cdls outsde of the
watershed boundaries, and range from 10 to (MXNMND * 10 + 4) for cdls insgde the watershed
boundaries, where MXNMND is the highest index assigned to the nodes or channd links of the
generated drainage network. The vaues for indices are asfollows.

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 isthe index assgned to the nodes or channel links of the generated drainage network.
2.3.3.13 FileINDTAR.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 assgned 2's
and indeterminate (undefined) areas assgned O's.

2.34 Unformatted Parameter Files

2.34.1 File OUTCNT.UNF

File OUTCNT.UNF contains TOPAGNPS control parameters such as raster characteristics, DEM
processng options and user options, as well as TOPAGNPS interna 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 dal other TOPAGNPS
programs, as needed.

2.3.4.2 File OUTCHA.UNF

File OUTCHA.UNF contains the channd link data that is reproduced in tabular file NETW.TAB
(Section 2.3.2.1 "File NETW.TAB"). Thisfileisaccessed by other TOPAGNPS programs.

2.34.3 File OUTCAT.UNF

File OUTCAT.UNF contains the subcaichment data that is reproduced in tabular file SBCT.TAB
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(Section 2.3.2.2 "File SBCT.TAB"). Thisfileisaccessed by other TOPAGNPS programs.

2.3.4 Unformatted Program Files

2.35.1 FileNTWINT.FIL

Rager file written for TOPAGNPS interna use. Location of cdls having defined/indeterminate

eevaiion vdue and of cdls with defined eevation vadues that ae adjacent to a cdl with
indeterminate eevation value.



3. PROGRAM RASPRO

Program RASPRO (RASter PROperties) derives additiond spatid 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 depressons and flat surfaces in
the DEM; devaion reclassfication into user specified classes, dternaive computations of ragter
cel dope and aspect; enhancement of the visudization of channd network and drainege divides,
flow travel distance to the next channd and to the watershed outlet; eevation drop from each cdl to
the next channd and to the watershed outlet; and, aggregation of al subcatchments draining directly
into one channd link into asingle direct contributing areafor that channd link.

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

3.1 Input files

Progran 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, al of which are produced by
program DEDNM which is run prior to RASPRO. All input files mugt reside in the same directory
as the executable TOPAGNPS programs. The content of the input files for program RASPRO is
described in this section.  The input files are lised in Section 8, Table 3.1 "List of input files for
program RASPRO", and the genera organization of the 1/O is shown in Section 9, Fig. 3.1 "Generd
input/output organizetion of program RASPRO". Specifications regarding dl input files are given
in Section 10.1, Appendix | "Input/Output File Specifications'.

3.1.1 FileRASPRO.INP

File RASPRO.INP is the parameter input file that contains the raster processing and user output
options. The options are lised and described in Section 8, Table 3.2 "Ligt of user options for
program RASPRO". They are given in the same order in which they appear in file 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.INPisgivenin Section 10.2.7 "Input file RASPRO.INP".

3.1.2 File OUTCNT.UNF

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

3.1.3 Unformatted Raster Files

Ten unformaited ragter files with extenson .OUT are needed for input to program RASPRO. They
ae 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
generd information on Unformatted Raster Files see Section 1.3.5 "Unformatted Raster Files'. The
content of each .OUT fileis described in Section 2.3.3 "Unformatted Raster Files'.

3.2 Program Execution

Program RASPRO can be used after program DEDNM has been run, the .OUT files from program
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DEDNM have been produced, and the user options in file RASPRO.INP have been set.  All input
files must resde in the same directory as the executable TOPAGNPS programs, and al output fles
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 processng. Upon completion of program RASPRO, al
generated ragter files are in unformatted format and require the use of program RASFOR to
reformat the raster filesinto auser specified format.

3.3 OUTPUT FHLES

Program RASPRO produces three types of output files report files, unformatted raster files and
unformatted parameter files  Report files are sequentid, 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 TOPAGNPS
programs. Unformatted raster files contain unformatted data for interface to other TOPAGNPS
programs. The user should not access unformatted files. All output files are written to the directory
in which the executable TOPAGNPS programs resde. The content of the output files is described
in this section. The output files are liged in Section 8, Table 3.3 "Ligt of output files from program
RASPRO", and the generd organization of the 1/O is given in Section 9, Fig. 31 "Generd
input/output organization of program RASPRO".  The specifications of dl output files are given in
Section 10.1, Appendix | "Input/Output File Specificaions'.

3.3.1 Report Files
3.3.1.1 FileRASPRO.RPT

File RASPRO.RPT contans progran header, disclamer, title of current gpplication, input
parameter values, summary of user sdected input options, program execution trace, and program
error messages. An example of thisfileis given in Section 10.2.8 "Output file RASPRO.RPT".

3.3.2 Unformatted Raster Files
3.3.2.1 FileDEPFLT.OUT

File DEPFLT.OUT contains information on the location and extent of depressons and flat aress in
the DEM. Vduesin thisfile are O through 6 as specified in the following:

1. Cdls that have been raised to fill a depresson and that, after being raised, are not adjacent to
any neighboring cdl that is a a higher evation.

2. Cdlls that have been raised to fill a depresson and that, after being raised, are adjacent to at
least one neighboring cdll thet is a a higher devation.

3. Cdls for which dl neighboring cdls are @ the same devaion. These cdls have no inflow
and/or outflow; they are in the middle of flat aress.

4: Cdls that have no neighboring cdls a a lower or indeterminate eevation, but that have at
leest one neighboring cdl a a higher devaion. These cdls have an inflow, but no outflow.
They are usualy encountered at the edge of flat areas adjacent to rising terrain.

5. Cdls tha have no neghboring cdls & a higher eevetion, but that have a least one
neighboring cdls & a lower or indeterminate eevation. These cdls have an outflow, but no
inflow. They ae usudly encountered a the edge of flat areas adjacent to faling terrain.
However, they dso exist by themsalves without an adjacent flat area, as for example drainage
ridge or drainage divide cdls. Ridge cells are defined as a continuous string of cdls (at least 2
cdls) a same devation surrounded by cdls of lower or indeterminate elevation. Note summit
cdls (sngle cdl surrounded cdls of lower or indeterminate eevation) are not included here,
they do not qualify asaflat areawhich requires a least 2 cdlls of same devation.
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6: Cdlsthat are neither part of adepression or flat area.

0: Cdlsthat have an indeterminate eevation.
Note: depression cells that are identified by code 1 or 2, are not overwritten by flat area code 3, 4, 5
or 6. It isunderstood that depression cdlls, after being filled, are dso flat area cdlls.

3.322 FileELVCLA.OUT

Fle ELVCLA.OUT contans the reclassfied DEM devations into a user specified number of
eevation classes.  The file contains the mean devaion vadue of the class into which the origina
elevation vaue was reclassfied. All vaues are rounded to the nearest decimeter and expressed in
TOPAGNPS internd units.  Raster cdls with indeterminate devation vdue are assigned a
TOPAGNPS internd vdue that is outdde the range of accepted eevatiion values  Upon
reformaiting by program RASFOR, the devation vaues are returned in meters with a precison of
1710 of a meter, and raster cells with indeterminate elevation vaue are reassigned the user
specified vaue for indeterminate eevation (see input file DNMCNT.NP Section 211 "Fle
DNMCNT.INP").

3.3.2.3 FileFVASPE.OUT

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

3.3.24 FileFVSLOP.OUT

File FVSLOP.OUT contains the dope of the flow vector a each ragter cel. Sope vdues are
expressed in TOPAGNPS internd units.  Upon reformatting by program RASFOR, the dope vaues
are returned in decima (no units) with a precison of 1/100000th; vaues of -1 specify the presence
of an indeterminate devation in the caculaion of the dope.

3.3.2.5 FileHSLOPE.OUT

File HSLOPE.OUT contains the hydraulic effective dope a each cdl. It is the flow weighted mean
dope of dl flow vectors entering and leaving the cell. Sope vadues are expressed in TOPAGNPS
interndl units.  Upon reformatting by program RASFOR, the dope vaues are returned in decimadl
(no units) with a precison of 1/100000th; values of -1 specify the presence of an indeterminate
elevation in the calculation of the dope.

3.3.2.6 FileTSLOPE.OUT

File TSLOPE.OUT contains the terrain dope a each cell which is computed as the maximum dope
tha is fitted to the DEM eevations on a mathematicd surface interpolation of the current and
suface adjacent cdls.  Sope vaues ae expressed in TOPAGNPS interna units.  Upon
reformetting by progran RASFOR, the dope vaues ae returned in decimd (no units) with a
precison of 1/100000th; vaues of -1 specify the presence of an indeterminate eevation in the
cdculation of the dope.

3.3.2.7 File TASPEC.OUT

File TASPEC.OUT contains the terrain aspect at each cdl which is computed as the aspect of the
direction of the maximum downward dope away from the DEM cdl based on the mahematica
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surface interpolation of the loca DEM devations. The agpect is given in degrees East of North (O -
359); vaues of -1 specify the presence of an indeterminate elevationin the caculation of the agpect.

3.3.2.8 FileNETWE.OUT

File NETWE.OUT contains the enhanced (widened) drainage network. Vaues are 0 for
background and 1 for channd cdls. Generaly the channels in a drainage network are defined by a
dring of comected ragster cells. For large and high resolution ragters, this may produce very thin and
sometimes unconnected and hard to identify lines on a monitor display. To improve the visud
display the channels, they are redefined into a band 2 to 3 cdls wide. This raster NETWE.OUT is
for digplay enhancement only. It should not be used for any evauations.

3.3.2.9 File SUBBDA.OUT

File SUBBDA.OUT contains the boundaries of the subcatchments. Vaues are 0 for background
and 1 for subcatchment boundaries. This rager is for display only. It should not be used for any
evauations.

3.3.2.10 FileSUBWTB.OUT

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

3.3.2.11 FileSUBBDB.OUT

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

3.3.2.12 File DISCHA.OUT

File DISCHA.OQUT contains the disgance from each cdl to the fird downsream channd it flows
into. For channd cdlsthe distanceis 1/4 of the cdl distance.

3.3.2.13 File DISOUT.OUT

File DISOUT.OUT contains the disgance from each cdl 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 devation drop in meters from each cdl to the firs downsream
channd it flowsinto. For channd cdlsthe devation drop isO.

3.3.215File ELDOUT.OUT

File ELDOUT.OUT contains the eevation drop in meters from each cdl to the watershed outlet in
meters.
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3.3.3 Unformatted Parameter Files

3.3.31 FileOUTCNT.UNF

Same as Section 3.1.2 "File OUTCNT.UNF".



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 avalable formats, or reformat the ASCII ragter files
into a user desred format by use of a user written code. The formats that are implemented at this
time are 2 ASCII formats (1-D and 2D) and 2 GIS formeats (IDRISI, and ARCINFO). This section
describes the input files, input parameters, user options, output files and operation of program
RASFOR.

4.1 Input Fles

Program RASFOR requires one formatted input file, RASFOR.INP;, one unformatted input file,
OUTCNT.UNF; and, the unformatted files with extenson .OUT produced by programs DEDNM
and RASPRO. All input files must resde in the same directory as the executable TOPAGNPS
programs. The content of the input files for program RASFOR is described in this section. The
input files are liged in Section 8, Table 4.1 "Lig of input files for progran RASFOR", and the
generd organization of the 1/0 is shown in Section 9, Fig. 4.1 "Generd input/output organization of
progran RASFOR". Specifications regarding al input files are given in Section 10.1, Appendix |
"Input/Output Fle Specifications'.

4.1.1 File RASFOR.INP

File RASFOR.INP is a parameter file that contains the raster processng and user output options.
The options are listed and described in Section 8, Table 42 "List of user options for program
RASFOR". They are given in the same order in which they appear in file RASFOR.INP and ther
names are those used in program RASFOR. The names have little rdevance for the user, but are
given here for lack of a better desgnation or nomenclature.  An example of input file RASFOR.INP
isgiven in Section 10.2.9 "Input file RASFOR.INP".

4.1.2 FileOUTCNT.UNF
For generd information about file OUTCNT.UNF see Section 2.3.4.1 "File OUTCNT.UNF".
4.1.3 Unformatted Raster Files

Up to 28 ragter files with extenson .OUT are needed for input to program RASFOR. These ragter
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 generd information on Unformatted Raster Files see Section
1.35 "Unformatted Ragter Files'. File name, origin and content of the unformeatted raster files are
given in Section 8, Table 41 "Lig of input files for progran RASFOR'. A more detaled
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.

4.2 Program Execution

Programn RASFOR can be used after programs DEDNM and RASPRO (optiond) have been
gpplied, the .OUT files from programs DEDNM and RASPRO are produced, and the user options in
file RASFOR.INP have been st.  All input files must reside in the same directory as the executable
TOPAGNPS programs, and dl output files are written to this directory. During processing, run-
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time messages will gppear on the screen to inform the user on the progress of the rader
reformatting. Upon completion of program RASFOR, the reformatted ragter files are avalable 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 previoudy applied, then the .OUT files of program RASPRO are
not avalable. Under these conditions progran RASFOR reformats the .OUT files of program
DEDNM and returns the following message a completion:

- PROGRAM RASPRO HAS NOT BEEN EXECUTED FOR THE CURRENT APPLICATION
OF TOPAGNPS. 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 sequentid, formatted, ASCIl 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 TOPAGNPS
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 TOPAGNPS programs reside. The formats of the output files are described
in this section.  The output files are lisged in Section 8, Table 4.3 "Lig of output files from program
RASFOR", and the generad organization of the 1/0 is given in Section 9, Fig. 41 "Gened
input/output organization of program RASFOR'. The content of the reformatted raster files is
given in Sections 233 and 3.3.3 "Unformated Rager Fles'. Findly, the specifications of dl
output files are found in Section 10.1, Appendix | "Input/Output File Specifications'.

4.3.1 Report Files
4.3.1.1 FileRASFOR.RPT

File RASFOR.RPT contans progran heaeder, disclamer, title of current gpplication, input
parameter values, summary of user sdected input options, lig 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".

4.3.2 Reformatted Raster Files

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

The names of the reformatted ragter files are the same as the corresponding unformeatted raster input
file names, but with different extensons. Outpu files that have been reformatted with reformatting
options ASCIl 1-D and ASCII 2D are given the extenson .DAT; output files reformatted with the
IDRISI option come in pars and are given the extenson .IMG and .DOC.; output files that have
been reformatted with the reformatting option ARCINFO are given the extenson .ARC. File names
and extensons for the different file formats (reformatting options) are shown in Section 8, Table 4.3
"Lig of output files from program RASFOR".

The data format in each file varies with the type and magnitude of the data vdues. Elevaion and
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dope data are reported in type red; al 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 vdue in the
regpective files. Integer numbers have a maximum of 10 digits and cannot exceed the limit of ¥4
which is +2147483647. Red numbers are written with up to a maximum of 11 sgnificant digits.
Elevation vdues in files INELEV.DAT, SMOOTH.DAT, FILDEP.DAT and ELVCLA.DAT (or
with extenson .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 1/200'000th of
a meter.  This increased precison for file RELIEF.DAT (or .IMG or .ARC) dlows the user to
capture the incrementa eevation adjugments of the relief impostion agorithm.  Sope vdues in
files FVSLOP.DAT, HSLOPE.DAT and TSLOPE.DAT (or with extenson .IMG or .ARC) have no
units and are reported to 1/100000th. Data type and format for each reformatted output file are
summarized in Section 8, Table 4.3 "Ligt of output files from program RASFOR".

4.3.2.1 ASCII 1-D format

ASCIl 1-D files have one value per record. The order of the values are column first, row second,
smilar to the data of input file DEDNM.INP (see Section 2.1.2 "File DEDNM.INP" and Section 9,
Fig. 22 "Example of the data sequence in input file DEDNM.INP'). An example of a reformatted
raster file n ASCIl 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

ASCIl 2-D files have multiple data entries per record. Each record contains the data of an entire
row of the ragter file. Thus, record 1 contains dl the column vaues in the first row of the rager,
record 2 the data of the second row, etic. The vaues within one record are given in increasng
column order, starting with column 1 up to a maximum number of 2500 columns. The data vaues
in each record are evenly spaced s0 that columns from one record to the next line-up and the raster
data can essily be viewed by the user.

Rader files that contain only sngle digit integer vaues are written with no blank spaces between
vaues. This format alows the user to easlly view and recognize spatia patterns when viewing the
ASCII rader data in an editor. However, if any integer vaue in the file is negative (i.e. is preceded
by a negaive dgn), then dl vaues are spaced by 1 blank postion to accommodate the negative
dgn.  The presence of a negative vadue is automaticdly detected prior to writing the file Radter
files that contain integer numbers with more than 1 digit dways have blank spaces between vaues
50 that each individua data value can be recognized by the user.

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

4.3.2.3 IDRISI format

Files in IDRISI format can be directly imported into the commercia GIS package IDRISI. The files
come in pars one image file (extenson .IMG) and one corresponding documentation file
(extendon .DOC). The format of the image file ( .IMG file) is ASCII with one vaue per record,
gmilar to the ASCIl 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 ragter, minimum/maximum ragter vaue, UTM coordinates, and type of the file
(integer or red). The image and documentetion files are fully compatible with IDRISI Verson 4.1
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and IDRIS for WINDOWS Veson 20. An example of a reformatted raster file in IDRISI :D
format (IMG and .DOC files) is given in Section 10.2.13 "Files HSLOPE.IMG and HSLOPE.DOC
in IDRIS format from program RASFOR".

Note: Files that are reformatted into IDRIS format can be viewed directly in IDRIS Ver. 4.1 usng
the digplay function ‘color & and in IDRIS for Windows usng DISPLAY. However, autométic
reclassfication, grouping and color wragpping in IDRIS may affect the visud agppearance of the
daa The usr mug peform additiond file manipulations within IDRIS to display the data
according to user specifications and needs.
Reference: IDRISI Vers. 4.1 J. Ronald Eastman
IDRISI for Windows Vers. 2.0 Clark University
Graduate School of Geography, Worchester,
Massachusetts 01610, USA
4.3.2.4 ARCINFO format

Files in ARCINFO format can directly be imported into the commercia 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 ASCIl with multiple values per record, smilar to the ASCIl 2
D forma. The header of the file contains ragter parameters such as number of rows/columns in the
rader, indeterminate raster vaue and sze of each cdl. An example of a reformatted ragter 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 ARCI/INFO

ENVIRONMENTAL SYSTEMS RESEARCH

INSTITUTE INC.

380 NEW YORK STREET

REDLANDS CA. 92373

USA.

4.3.3 Unformatted Parameter Files
4331 FleOUTCNT.UNF

Same as Section 4.1.2 "File OUTCNT.UNF".
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8. TABLES

Table 2.1 List of input files for program DEDNM

DNMCNT. | NP
DEDNM | NP
NTGCOD. | NP

File containing paraneters describing the DEM raster
characteristics, the DEM processing options with
correspondi ng paraneters, and the user output

opti ons.

File containing the Digital Elevation Mdel (DEM.

File containing the codes defining the spati al
variability of geophysical |andscape properties.
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Table 2.2 Definition of variables in file DNMCNT. | NP.

***  General information

Tl TLE1 First title line for current application of TOPAGNPS.
Tl TLE2 Second title line for current application of TOPAGNPS.
TI TLE3 Third title line for current application of TOPAGNPS.

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

*** DEM raster characteristics

| UTMZ UTM zone nunber of the UTM projection containing the
upper left corner of the input DEM |Integer val ue
bet ween 1 and 60; value of O for unknown.

| UTMX UTM Easting coordinate in nmeters of the upper left

corner of the input DEM Positive integer val ue not
exceeding 1' 000" 000 neters; value of 0 for unknown.

I UTMY UTM Northing coordinate in neters of the upper left
corner of the input DEM Positive integer val ue not
exceedi ng 10' 000' 000 neters; value of O for unknown.

NROW Nunmber of rows in the input DEM The val ue nust be an
i nteger greater than 1 and not to exceed the |limts of
the raster array size given by the paraneter vari able
IRS, unless a DEM size reduction through aggregation or
resanpling is selected. For this conditi on NRON nay
exceed the value of the paraneter variable IRS by a
factor equal to the DEM reduction given by NNOD bel ow.

NCOLI Nunmber of columms in the input DEM The val ue nust be
an integer greater than 1 and not to exceed the limts
of the raster array size given by the paraneter variable
I AS. The value al so cannot exceed the paraneter val ue
| CS unl ess a DEM si ze reduction through aggregation or
resanpling is selected. For this condition NCOLI nay
exceed the value of the paraneter variable ICS by a
factor equal to the DEM reduction given by NNOD bel ow.

ELM N M ni mum recogni zed el evation value in neters with one
deci mal val ue precision. Additional precision in the
el evation value is rounded by the programto the nearest
decineter. The smallest value accepted by the program
is 1.0 neter; the largest value is 9999.0 neters. Al so,
t he value of ELM N nust be smaller than the val ue of
EL MAX.

ELMAX Maxi mum recogni zed el evation value in nmeters with one
deci mal val ue precision. Additional precision in the
el evation value is rounded by the programto the nearest
decineter. The smallest value accepted by the program
is 1.0 neter; the |largest value is 9999.0 neters. Also,
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t he val ue of ELMAX nust be | arger than the val ue of

ELM N.

Val ue defining indeterm nate el evation (unknown

el evation). This can be a positive or negative val ue,

i ncluding zero. |t nmust however be outside of the range
of recogni zed el evation val ue as defined by ELMAX and
ELM N in neters.

Length of the side of a cell in the input DEMin neters.
Cells are square and only one length need to be
specified. The length is that of the unaggregated or
unresanpl ed DEM The val ue nust be greater than 1.0

met er.

Orientation of the DEM i nput raster. The orientation of
the raster is given by the vector along the | eft edge of
the DEM raster and pointing toward the upper |eft 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 nunber defining the approximate | ocation of the
outl et of the drainage area (watershed outlet) for which
the network and the segnentation is to be generated.
The entered row nunber can subsequently be revised
interactively by viewi ng the generated drai nage pattern
to coincide with the exact |ocation of the outlet. The
val ue nmust be greater than 1 and snmaller than the
previously entered number of rows in the DEM (NROW).
Col um number defining the approximate | ocation of the
outl et of the drainage area (watershed outlet) for which
the network and the segnentation is to be generated.
The entered col um nunmber can subsequently be revised
interactively by viewi ng the generated drai nage pattern
to coincide with the exact |location of the outlet. The
val ue nmust be greater than 1 and smaller than the
previously entered nunber of colums in the DEM (NCCLI).

***  DEM processing options and processing paraneters

NNOD

| OPT4

nput DEM reduction option:

I

O := use the input DEM raster as is.
1 := aggregate the input DEM raster
2 := resanple the input DEM raster.

Nunber of cells in the horizontal and vertical that are
to be aggregated or resanpled into one value (reduction
factor); alternative definition: size of a square w ndow
in nunber of cells per side that is to be aggregated or
resanpled. Enter 2 for a 2 by 2 cell aggregation or
resanpling w ndow, enter 3 for a 3 by 3 cell aggregation
or resanpling w ndow. The maxi num nunber of cells that
can be entered for aggregation or resanpling is 20.
Option to smooth the initial, aggregated or resanpl ed
DEM data. Smoothing is performed on a noving 3 by 3

ra



| OPT2

| OPT3

| OPT5

cell window with different weights assigned to the cells
within the

wi ndow.
0 := for snmoothing not to be perforned,
1 := for smoothing to be perforned.

Nunmber of consecutive snoot hing passes to be perfornmed
if the snmoothing option was selected. Assign a value of
1 if the snpothing option was not selected. The
smal | est value that can be entered is 1 and the | argest
is 100.

Wei ght assigned to the center cell of the 3 by 3
smoot hi ng wi ndow. The value for the weight can be
between 0 and 100, however, all three weights W, W
and | WB cannot be sinmultaneously equal to 0. Assignh a
value of 1 if the snmoothing option was not sel ected.
Wei ght assigned to the cross cells of the 3 by 3
snmoot hi ng wi ndow (cells up, down, right and left of the
center cell). The value for the weight can be between O
and 100, however, all three weights IW, IW and |W3
cannot be sinultaneously equal to 0. Assign a val ue of
1 if the snoothing option was not sel ected.

Wei ght assigned to the diagonal cells of the 3 by 3
snmoot hi ng wi ndow (cells | ocated off the diagonal corners
of the center cell). The value for the weight can be
bet ween 0 and 100, however, all three weights W, |W
and | WB cannot be sinmultaneously equal to 0. Assignh a
value of 1 if the snpoothing option was not sel ected.
Option to anal yze and breach the depression outlets when
thel atter are narrow.

O := do not performthe analysis and | owering of
outl ets;
1 := performthe analysis and |l ower those outlets that

are 1 cell w de;

performthe analysis and | ower those outlets that
are 2 or less cells wde.

Option to performa partial processing of program DEDNM
as opposed

to a full run:

O := performa full run of program DEDNM

2

1 := performonly the aggregation/resanpling, snoothing,
depression analysis and filling, and relief
i nposition on the DEM

2 .= perform DEM el evati on pre-processing and full

network generation (in addition to option 1 this

i nclude the generation of flow vectors, flow paths,

upstream area and the network for the entire DEM)
Option to use the nore than 1 CSA and MSCL paraneter
value to sinmulate the effect of spatially variable
geophysi cal | andscape properties on the generated
drai nage network and subcatchnent properties. The CSA
and MSCL paranmeters are defined bel ow under variable
name ARM N and DI SM N, respectively.
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ARM N

0

DI SM N

| OPT10

| OPT1

1

;= use of a single CSA and MSCL paraneter value (file
NTGCOD. | NP i s not needed);
1 := use up to 5 different CSA and MSCL paraneters (file
NTGCOD. | NP i s 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 nmust be larger than 0.001 hectares or the area of a
single cell after aggregation or resanpling if such
option was selected by the user. The larger of the two
val ues defines the mnimumcritical source area. Up to
5 different values can be entered for the ARM N (CSA)
variable to simulate the effect of spatially variable
geophysi cal | andscape properties on the generation of
t he drai nage network and subcat chment subdivision. A
smal |l er value of the CSA variable results in the
generation on a high drainage density than a | arger CSA
value. The spatial distribution of the 5 CSA val ues
over the DEMis given by file NTGCOD. | NP
Threshold first order channel length in nmeters for a
source channel (MSCL := maxi mum source channel | ength)
to be considered as a channel and not a spurious
drai nage feature. The value for MSCL nust be greater
than 1.0 nmeter or the side length of a cell after
aggregation or resanpling if such option was sel ected by
the user. The larger of the two val ues defines the

m ni mum value for the MSCL. Up to 5 different val ues
can be entered for the DISM N (MSCL) variable to
sinmul ate the effect of spatially variable geophysical

| andscape properties on the generation of the drainage
net work and subcat chnent subdivision. A smaller value
of the MSCL variable results in the generation of
shorter source channels than a | arger MSCL val ue. The
spatial distribution of the 5 CSA val ues over the DEMis
given by file NTGCOD. | NP

Option to performa calibration run (for a calibration
run DEM pre-processing i s not repeated, instead the data
is read fromthe previous run of program DEDNM :

O := performa full run of program DEDNM

1 := performa calibration run with new ARMN (CSA) and
DI SM N (MSCL) paraneter val ues;

2 := performa calibration run with a new wat ershed
outl et | ocation;

3 := performa calibration run with a new i nput raster

file NTGCOD. | NP.
Option to check the generated rasters for errors,
conpl et eness
and consi st ency.
0O := do not performthe checking;
1 := performthe checking.

User

out put options
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| OPT12

| OPT16

| OPT15

Option to wite the programcapabilities and limtations
to the
report file DEDNM RPT.
O :=do not wite information to output file;
1 :=do wite information to output file.
Option to wite the programinput and processing option
data to
the report file DEDNM RPT.
O := do not wite information to output file;
1 :=do wite information to output file.
Option to wite the drainage network report file
NETW TAB. The drai nage network information includes:
i ndex, coordi nates, elevation, |ength, upstream drai nage
area, upstreamtributary inflows and topol ogy for each
channel | i nk.
O :=do not wite information to output file;
1 :=do wite information to output file.
Option to wite the subcatchment report file SBCT. TAB.
The subcatchment information includes: index and direct
dr ai nage areas for each subcatchnment (right, left and
upstream (source) inflow into each channel [ink).
O := do not wite information to output file;

= do wite information to output file.

=
I



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 Tabl e of channel |ink properties.
SBCT. TAB Tabl e of subcatchment properties.
CATW N. TAB  Subcat chment wi ndow defi nition.

The unformatted raster output files are unformatted files that are

not accessible to the user; to be user accessible they nust be

processed by program RASFOR.

| NELEV. Raster of initial DEM el evations; either original,

aggregated or resanpl ed i nput DEM el evati on val ues.

Raster of optionally snoothed DEM el evations, after

t he i nput DEM has been optionally aggregated or

resanpl ed.

Rast er of depression filled DEM el evations, after the

i nput DEM has been optionally aggregated or

resanpl ed, and/or optionally snoot hed.

Raster of relief corrected DEM el evations, after the

i nput DEM has been optionally aggregated or

resanpl ed, optionally snoothed, and depression

filled.

FLOVEC. OQUT Raster of drainage directions.

UPAREA. OUT Raster of upstream drai nhage area.

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

NETFUL. OUT Raster of the drainage network for the full DEM
cover age.

BOUND. QUT Rast er of the watershed definition.

FLOPAT. OUT Raster of definition of beginning and endi ng of fl ow
pat hs.

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

| NDTAR. OUT Location of indeterm nate areas.

SUBWIA. OUT Raster of the subcatchment definitions.

SMOQOTH.

FI LDEP.

& § §§

RELI EF.

The unformatted paranmeter output files are unformatted files that
are not accessible to the user.

OUTCNT. UNF  General TOPAGNPS par aneters.
OUTCHA. UNF  Channel |ink properties.
OUTCAT. UNF  Subcat chnment properties.

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

NTW NT. FIL Drai nage network identification.
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Table 3.1 List of input files for program RASPRO

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

OUTCNT. UNF  General TOPAGNPS paraneters. TOPAGNPS gener at ed
sequenti al
unformatted file.

FI LDEP. OUT Raster of depression filled DEM el evations, after the
I nput DEM has been optionally aggregated or
resanpl ed, and/or optionally snoot hed.

I NELEV. OUT Raster of initial DEM el evations; either
ori ginal ,aggregated or resanpl ed i nput DEM el evati on
val ues.

RELI EF. OUT Raster of relief corrected DEM el evati ons, after the
i nput DEM has been optionally aggregated or
resanpl ed, optionally snoothed, and depression
filled.

FLOVEC. OQUT Raster of drainage directions.

UPAREA. OUT Raster of upstream drai nage area.

BOUND. OUT Raster of the watershed definition.

FLOPAT. QUT Raster of definition of beginning and ending of flow
pat hs.

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

| NDTAR. OUT Location of indeterm nate areas.

SUBWIA. OUT Raster of the subcatchment definitions.

Not es:

- Al 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 Cont ent

| OPT69: Option to rewite user options to the report file.

| OPT70: Option to conpute the elevation data for depressions and
flat areas; and bands of equal el evations.

NCLASS: Nunber of user entered el evation classes (Maxinum 100).

| OPT71: Option to conmpute the | ocal slope and aspect of the grid
cells.

| OPT72: Option to conpute the raster enhancenents (network
wi deni ng, subcat chment boundaries and subcat chnment
aggregation).

| OPT73: Option to conpute flow path distances (distance to
wat er shed 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 formatted
file.
DEPFLT. OUT Location and extent of depressions and flat areas.
ELVCLA. OUT Reclassified DEM el evations into a user specified
nunmber of el evation classes.
FVASPE. OUT Aspect of the flow vector at each raster cell.
FVSLOPE. QUT Sl ope of the flow vector at each raster cell.
HSLOPE. OUT Hydraulic effective slope at each raster cell.
TSLOPE. OQUT Terrain slope at each cell as conputed froma surface
I nt er pol ati on.
TASPEC. OUT Terrain aspect at each cell as conmputed froma
surface interpolation.
NETWE. OUT Enhanced (w dened) drai nage network for display.
SUBBDA. OUT  Subcat chnment boundaries; for display only.
SUBWIB. OUT  Aggregat ed subcatchnents for each channel 1|ink.
SUBBDB. OUT  Aggr egat ed subcatchnment boundaries; for display only.
ELDCHA. OUT El evation drop fromeach cell to the next downstream
channel .
OUT Elevation drop fromeach cell to the watershed
outl et.
OUT Distance fromeach cell to the next downstream
channel .
DI SOUT. QUT Di stance fromeach cell to the watershed outlet.
OUTCNT. UNF  General TOPAGNPS paraneters; TOPAGNPS gener at ed
sequential unformatted file.

ELDQOUT.

DI SCHA.
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Table 4.1 List of input files for program RASFOR

RASFOR. INP File reformatting options. User created sequentia
formatted file.
OUTCNT. UNF  General TOPAGNPS paraneters. TOPAGNPS gener at ed
sequenti al
unformatted file.

Al .OUT files |isted below are unformatted sequential raster
files generated by prograns DEDNM or RASPRO.
File name Progr am of Contents
origin
| NELEV. OUT DEDNM El evati on val ues
SMOOTH. OUT DEDNM El evati on val ues
FI LDEP. OUT DEDNM El evati on val ues
RELI EF. OUT DEDNM El evati on val ues
FLOVEC. OUT DEDNM Fl ow vectors
UPAREA. OUT DEDNM Upstream dr ai nage areas
NTGCOD. OUT DEDNM CSA/ MSCL codes
NETFUL. OUT DEDNM Net wor k over entire DEM
BOUND. OUT DEDNM WAt er shed boundary
FLOPAT. OUT DEDNM Fl ow path definition
NETW OUT DEDNM Net work wi t hi n wat ershed boundary
| NDTAR. OUT DEDNM Locati on of indeterm nate areas
SUBWIA. OUT DEDNM Subcat chnent i ndexes
DEPFLT. OUT RASPRO Depressi ons
ELVCLA. OUT RASPRO Bands of equal el evation
FVASPE. OUT RASPRO Fl ow- vect or aspect
FVSLOP. OUT RASPRO Fl ow- vect or sl ope
HSLOPE. OUT RASPRO Hydraul i c sl ope
TSLOPE. OUT RASPRO Terrain sl ope
TASPEC. OUT RASPRO Terrain aspect
NETWE. OUT RASPRO Enhanced network in watershed
boundary
SUBBDA. OUT RASPRO Subcat chment boundari es
SUBWI'B. OUT RASPRO Aggr egat ed subcat chnments
SUBBDB. OUT RASPRO Aggr egat ed subcat chnment boundari es
ELDCHA. OUT RASPRO El evation drop fromcell to channe
ELDOUT. OUT RASPRO El evation drop fromcell to outl et
DI SCHA. OUT RASPRO Di stance fromcell to channe
DI SOUT. OUT RASPRO Di stance formcell to outlet
Not es:
- Al 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 Fil es"
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Table 4.2 List of user options for program RASFOR

| CHO C User specified reformatting option.
| OPT29: Option to re-write input paraneters.
| OPT30: Option to reformat raster file | NELEV. OUT.
| OPT31: Option to reformat raster file SMOOTH. OUT.
| OPT32: Option to reformat raster file FILDEP. OUT.
| OPT33: Option to reformat raster file RELIEF. OUT.
| OPT34: Option to reformat raster file FLOVEC. OUT.
| OPT35: Option to reformat raster file UPAREA. OUT.
| OPT36: Option to reformat raster file BOUND. OUT.
| OPT37: Option to reformat raster file NETW OUT.
| OPT38: Option to reformat raster file SUBWA.
| OPT39: Option to reformat raster file NETFUL.
| OPT40: Option to reformat raster file NTGCOD.
| OPT41: Option to reformat raster file FLOPAT.
| OPT42: Option to reformat raster file | NDTAR
| OPT45: Option to reformat raster file DEPFLT.
| OPT46: Option to reformat raster file ELVCLA.
| OPT47: Option to reformat raster file FVASPE.
| OPT48: Option to reformat raster file FVSLOP.
| OPT49: Option to reformat raster file HSLOPE.
| OPT50: Option to reformat raster file TSLOPE.
| OPT51: Option to reformat raster file TASPEC.
| OPT52: Option to reformat raster file NETWE. OUT.
| OPT53: Option to reformat raster file SUBBDA. OUT
| OPT54: Option to reformat raster file SUBWIB. OUT
| OPT55: Option to reformat raster file SUBBDB. OUT.
| OPT56: Option to reformat raster file DI SCHA. OUT.
ouT
ouT
ouT

GGSEERE58E8E

| OPT57: Option to reformat raster file DI SOUT.
| OPT58: Option to reformat raster file ELDCHA.
| OPT59: Option to reformat raster file ELDOUT.
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Table 4.3 List of output files from program RASFOR

RASFOR. RPT Pr ogram execution report file; sequential formatted
ASCI I file.
OUTCNT. UNF General TOPAGNPS paraneters; TOPAGNPS gener at ed
sequential unformatted file.
Al files listed below are produced with extensions .DAT, .ARC, or
. I MG and . DOC, depending on the user selected reformatting option.
The .DAT files are for raster reformatting options ASCIlI 1-D and
ASCII 2-D; the .ARC files are for the raster reformatti ng option
ARCI NFO, 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 .I M
files.

File nanme Data type
| NELEV Real (1)
SMOOTH Real (1)
FI LDEP Real (1)
RELI EF Real (5)
FLOVEC | nt eger
UPAREA | nt eger
NTGCOD | nt eger
NETFUL I nt eger
BOUND | nt eger
FLOPAT | nt eger
NETW I nt eger
SUBWI'A I nt eger
DEPFLT | nt eger
ELVCLA Real (1)
FVASPE I nt eger
FVSLOP Real (5)
HSL OPE Real (5)
TSLOPE Real (5)
TASPEC I nt eger
NETWE | nt eger
SUBBDA | nt eger
SUBWI'B | nt eger
SUBBDB | nt eger
EL DCHA REAL (1)
ELDOUT REAL (1)
DI SCHA I nt eger
DI SOUT | nt eger
Not es:

- Value in brackets after the data type indicates the precision

-



of the values in nunber of digits after the deci mal point.
Addi tional 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 (.1 M5 | NTEGER files
exceedi ng 32766 will be converted to REAL.



9. FI GURES

Figure 1.1

| oo >l RASFOR

Program i nt erdependence and applicati on order.
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[ nput files

| DNMCNT.INP | ----

| DEDNM | NP I
| NTGCOD. I NP |

Figure 2.1 Gener al

Qut put files

NETW TAB |
|  SBCT. TAB |

| NELEV.
SMOOTH.
FI LDEP.
RELI EF.
FLOVEC.
UPAREA.
NTGCOD
NETFUL.

:
)
=

| OUTCHA. UNF
OUTCAT. UNF |
| OUTCNT. UNF

i nput / out put organi zati on of program DEDNM
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a) Exanpl e DEM raster b) Input file DEDNM I NP
Col Col Col
1 2 3

Row 1 1
Row 2 2.
Row 3 3

e
W=
NN
W e
wWww
WWwWwhNNE ==
WNRPWNRWN R

Figure 2.2 Exanpl e of the data sequence in input file DEDNM I NP

| nput Files Qut put Files
R I e I R I
| RASPRO.INP |---->I----> PROGRAM - - - - - Sl------- >l RASPRO RPT |
O I I | RASPRO | I O I
I e I I
R I I I R I
I OUTCNT. UNF |---->] I | DEPFLT. OUT |
O I I I | ELVCLA. OUT |
I I | FVASPE. OUT |

R I I I | FVSLOP. OUT |
| FILDEP. QUT | I I | HSLOPE. OUT |
| I NELEV. OUT | I I | TSLOPE. OUT |
| RELI EF. QUT | I I | TASPEC. OUT |
| FLOVEC.QUT |---->] [------- > NETWE. OUT |
| UPAREA. OUT | I | SUBBDA. OUT |
I NETW OUT I I | SUBWIB. OUT |
I BOUND. OQUT I I | SUBBDB. OUT |
| FLOPAT. OQUT | I | ELDCHA. OUT |
| I NDTAR. OUT | I | ELDOUT. OUT |
| SUBWTA. OUT | I | DI SCHA. OUT |
R I I | DI SOUT. OUT |

I

I

I

Figure 3.1 General input/output organization of program RASPRO.



| nput Files Qut put Files

I RASFOR. INP |---->I----> PROGRAM - - - - - Sl------- >l RASFOR RPT |
| ---mmmmm e - I I I RASFOR | I | ----mm e - I
I [---cnn-- I I
R R I I I R I
I OUTCNT. UNF | ---->I| I | 1 NELEV. DAT |
R R T I I I | SMOOTH. DAT |
I I | FI LDEP. DAT |
R R I I I | RELI EF. DAT |
| I NELEV. OQUT | I I | FLOVEC. DAT |
I SMOOTH. QUT | I I | UPAREA. DAT |
I FI LDEP. QUT | I | | NTGCOD. DAT |
| RELI EF. QUT |---->| [ ------- > NETFUL. DAT |
| FLOVEC. QUT | I | BOUND. DAT |
| FLOPAT. QUT | I | FLOPAT. DAT |
| UPAREA. OQUT | | I NETW DAT I
I NTGCCD. QUT | I | SUBWIA. DAT |
I NETFUL. QUT | I | DEPFLT. DAT |
I BOUND. OUT I I | ELVBND. DAT |
I NETW OUT I I | FVASPE. DAT |
| SUBWIA. QUT | I | FVSLOP. DAT |
I I NDTAR. OQUT | I | 1 NDTAR. DAT |
| DEPFLT. QUT | I | HSLOPE. DAT |
| ELVCLA. QUT | I | TSLOPE. DAT |
| FVASPE. OUT | [ ------- >| TASPEC. DAT |
| FVSLOP. QUT | I | NETWE. DAT |
| HSLOPE. QUT | I | SUBBDA. DAT |
| TSLOPE. QUT | I | SUBWI'B. DAT |
| TASPEC. QUT | I | SUBBDB. DAT |
I NETWE. OUT I I | ELDCHA. DAT
| ELDCHA. QUT | | | ELDOUT. DAT |
| ELDOUT. QUT | I | DI SCHA. DAT |
I DI SCHA. QUT | I | DI SOUT. DAT |
| DI SOUT. QUT | I R R T I
| SUBBDA. QUT | I
| SUBWIB. OQUT | I R I
| SUBBDB. OUT | f------- > OUTCNT. UNF |

Figure 4.1 General input/output organization of program RASFOR
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10. APPENDI CES

10. 1 APPENDI X I. Input/Qutput File Specifications

10.1.1 File DNMCNT. | NP

FI LE NAME: DNMCNT. | NP

CONTENTS: DEM par aneters, network and subwat ershed generati on
paraneters, and user options.

I NPUT TO Pr ogr am DEDNM

OUTPUT FROM n/ a.

FI LE TYPE: Sequential, formatted, ASCII

DATA TYPE: M xed (character, real, and integer).

FI LE FORMAT: For format see file DNMCNT.|I NP (al so Sect. 10.2.1,
Appendi x 11)

DATA FORMAT: Free format read; also see file DNMCNT. | NP

COMMENTS: none.

10.1.2 File DEDNM I NP

FI LE NAME: DEDNM | NP

CONTENTS: DEM el evati on val ues.

I NPUT TO Progr am DEDNM

OUTPUT FROM n/ a.

FI LE TYPE: Sequential, formatted, ASCII.

DATA TYPE: Real, with one decimal point after the floating
point; additional digits are rounded to the nearest
deci neter.

FI LE FORVAT: One ASCI| val ue per record, ordered colum first, row
second. Exanpl e:

Row 1 - colum 1 through NCOL;
Row 2 - colum 1 through NCOL; etc.
DO 2 K=1, NROW
DO 1 L=1, NCOL
VALUE(K, L)
1 CONTI NUE
2 CONTI NUE

DATA FORMAT: Free format read.

COMMENTS: DEM el evati ons nust be values greater than 1.0 and
smal l er than 9999.0 neters.

10.1.3 File NTGCOD. | NP

FI LE NAME: NTGCOD. | NP

CONTENTS: CSA and MSCL codes.

I NPUT TGO Progr am DEDNM

OUTPUT FROM

n/ a.
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FI LE TYPE:
DATA TYPE
FI LE FORVAT

DATA FORMAT:
COMMENTS:

10.1.4 File

FI LE NAME:
CONTENTS:

| NPUT TO
OUTPUT FROM
FI LE TYPE:
DATA TYPE

FI LE FORMAT:

DATA FORMAT:

COMMENTS:

10.1.5 File

FI LE NANE:
CONTENTS:

I NPUT TO
OUTPUT FROM
FI LE TYPE:
DATA TYPE

FI LE FORVAT

DATA FORMAT:

Sequential, formatted, ASCII.
| nt eger.
One ASCI| val ue per record, ordered colum first, row
second. Exanpl e:
Row 1 - colum 1 through NCO.;
Row 2 - colum 1 through NCOL; etc.
DO 2 K=1, NROW
DO 1 L=1, NCOL

VALUE( K, L)
1 CONTI NUE
2 CONTI NUE

Free format read.
A code value (0-5) nust exist for each correspondi ng
DEM el evati on val ue.

DEDNM RPT

DEDNM RPT

Text file of program execution report:

Program header, disclainer, capabilities and
limtations; titles, input paranmeter val ues, program
execution trace, raster error checking sunmary, and
program error nessages.

n/ a.

Progr am DEDNM

Sequential, formatted, ASCII.

M xed (character, integer, and real).

n/a; see output file DEDNM RPT (Sect. 10. 2.4,

Appendi x I1)

n/a; see output file DEDNM RPT (Sect. 10.2.4,
Appendi x 11)

none.

NETW TAB

NETW TAB

Tabul ar file of channel links properties for the

raster drainage network: index, coordinates,

el evations, |ength, upstream drai nage areas, and

t opol ogy i nformation.

n/ a.

Progr am DEDNM

Sequential, formatted, ASCII.

M xed (character, integer and real).

n/a; see output file NETWTAB (Sect. 10.2.5, Appendi X

1)
n/a; see output file NETWTAB (Sect. 10.2.5, Appendi x



COMMENTS:

10.1.6 File

FI LE NAME:
CONTENTS:

| NPUT TO
OUTPUT FROM
FI LE TYPE:
DATA TYPE

FI LE FORVAT

DATA FORNAT

COMMENTS:

1)

none.
SBCT. TAB

SBCT. TAB

Tabul ar data of subcatchment properties for the
raster drainage network: index and drai nage areas.
n/ a.

Progr am DEDNM

Sequential, formatted, ASCII.

M xed (character, integer and real).

n/a; see output file SBCT. TAB (Sect. 10.2.6, Appendi x
1)

n/a; see output file SBCT. TAB (Sect. 10.2.6, Appendi X
1)

none.

10.1.7 Files from program DEDNM wi t h extensi on . OUT

FI LE NAMES:

CONTENTS:

| NPUT TO:
OUTPUT FROM
FI LE TYPE:
DATA TYPE

FI LE FORNAT:
DATA FORNAT:
COMMVENTS:

10.1.8 File

FI LE NAMES:
CONTENTS:

| NPUT TGO
OUTPUT FROM
FI LE TYPE:
DATA TYPE

FI LE FORMAT:
DATA FORMAT:
COMVENTS:

BOUND. OUT, FI LDEP. OUT, FLOVEC. OUT, | NELEV. OUT,
NETFUL. OUT, NETW OUT, RELI EF. OUT, SMOOTH. OUT,
SUBWI'A. OUT, UPAREA. OUT, NTGCOD. OUT, FLOPAT. OUT,
| NDTAR. OUT.

Refer to user manual for individual file contents.
Prograns RASPRO, PARAM and RASFOR.
Progr am DEDNM

Sequential, unformatted.

| nt eger.

FORTRAN unf ornatt ed.

FORTRAN unf ornatt ed.

none.

NTW NT. FI L

NTW NT. FI L

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

Progr am DEDNM

Sequential, unformatted.

| nt eger.

FORTRAN unf or natt ed.

FORTRAN unfornatt ed.

none.
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10.1.9 File OUTCNT. UNF

FI LE NAME: OUTCNT. UNF

CONTENTS: Rast er paraneters, DEM processing options, network
and subcatchnent generation paraneters, user options,
and sel ected programinternal paraneters.

| NPUT TO Progranms RASPRO, PARAM RASFOR, RASBI N AND NSSTAT.

OUTPUT FROM All TOPAGNPS prograrmns.

FI LE TYPE: Unf ormat t ed, sequenti al .

DATA TYPE: M xed (character, real, and integer).

FI LE FORMAT: FORTRAN Unfornmatted.

DATA FORMAT: FORTRAN Unformatted.

COMMENTS: none.

10.1.10 File OUTCHA. UNF

FI LE NAME: OUTCHA. UNF

CONTENTS: Channel 1ink paranmeters: channel index, beginning and
endi ng coordi nates and el evations, |ength upstream
dr ai nage areas, network topol ogy, nunber of channel
i nks, and channel Strahler order.

| NPUT TO Progranms RASBI N, PARAM and NSSTAT.

OUTPUT FROM Program DEDNM

FI LE TYPE: Unf ormat t ed, sequenti al .

DATA TYPE: M xed (real and integer).

DATA FORMAT: FORTRAN unformatted.

FI LE FORMAT: FORTRAN unformatt ed.

COMMENTS: none.

10.1.11 File OUTCAT. UNF

FI LE NAME: OUTCAT. UNF

CONTENTS: Channel order, channel index, drainage area for the
right, left, and upstream contri buting areas.

| NPUT TO Progranms RASBI N, PARAM and NSSTAT.

OUTPUT FROM Progr am DEDNM

FI LE TYPE: Unformatted, sequenti al.

DATA TYPE: M xed (real and integer).

FI LE FORMAT: FORTRAN unformatted.

DATA FORMAT: FORTRAN unformatt ed.

COMMENTS: none.

10.1.12 File CATWN. TAB
FI LE NAME: CATW N. TAB

CONTENTS: W ndow i dentification of subcatchnment areas defi ned
in file SBCT. TAB.
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| NPUT TO n/ a.

OUTPUT FROM Progr am DEDNM

FI LE TYPE: Sequential formatted, ASCII.

DATA TYPE: M xed (character, real and integer).

FI LE FORMAT: n/ a.

DATA FORMAT: n/a; see output file CATWN. TAB (Sect. 10.1.12,
Appendi x I1)

COMVENTS: none.

10.1.13 File RASPRO. | NP

FI LE NAME: RASPRO. | NP

CONTENTS: Raster reprocessing options.

I NPUT TO Pr ogr am RASPRO.

OUTPUT FROM none.

FI LE TYPE: Sequential, formatted, ASCII.

DATA TYPE: M xed (character, integer, and real).

FI LE FORMAT: For format see input file RASPRO.INP (Sect. 10.2.7,
Appendi x 11).

DATA FORMAT: Free format read; also see file RASPRO. I NP ( Sect.
10.2.7, Appendix I1).

COMMVENTS: none.

10.1. 14 File RASPRO. RPT

FI LE NAME: RASPRO. RPT

CONTENTS: Text file of program execution report: programtitles
and headers, disclainmer, current input paraneter
val ues, elevation class data, program execution
trace, and program error nessages.

| NPUT TO n/ a.

OUTPUT FROM Progr am RASPRO.

FI LE TYPE: Sequential, formatted, ASCII.

DATA TYPE: M xed (character, integer, and real).

FI LE FORMAT: n/a; see output file RASPRO. RPT (Sect. 10. 2.8,
Appendi x I1). DATA FORMAT: n/a; see output file
RASPRO. RPT (Sect. 10.2.8, Appendix 11).

COMMENTS none.

10.1.15 Files from program RASPRO wi t h extension . OUT

FI LE NAMES: DEPFLT. OUT, ELVCLA. OUT, FVASPE. OUT, FVSLOP. OUT,
HSLOPE. OUT, TSLOPE. OUT, TASPEC. OUT, NETWE. OUT,
SUBBDA. OUT, SUBWB. OUT, SUBBDB. OUT, ELDCHA. OUT,
ELDOUT. OUT, DI SCHA. OUT, DI SOUT. OUT.

CONTENTS: Refer to user manual for individual file contents.

I NPUT TO Pr ogr am RASFOR.



OUTPUT FROM Program RASPRO.

FI LE TYPE: Unf ormat t ed, sequenti al .
DATA TYPE: | nt eger.

FI LE FORMAT: FORTRAN unformatt ed.
DATA FORMAT: FORTRAN unfornatt ed.
COMMVENTS: none.

10.1.16 File RASFOR I NP

FI LE NAME: RASFOR. | NP

CONTENTS: Raster reformatting and raster output options.

I NPUT TO Progr am RASFOR.

OUTPUT FROM none.

FI LE TYPE: Sequential, formatted, ASCII.

DATA TYPE: M xed (character, integer, and real).

FI LE FORMAT: For format see input file RASFOR I NP (Sect. 10.2.9,
Appendi x 11).

DATA FORMAT: Free format read; also see file RASFOR I NP ( Sect.
10. 2.9, Appendix I1).

COMMENTS: none.

10.1.17 File RASFOR RPT

FI LE NAME: RASFOR. RPT

CONTENTS: Text file of program execution report: programtitles
and headers, disclainmer, current input paranmeter
val ues, program execution trace, and program error
messages.

| NPUT TO n/ a.

OUTPUT FROM Program RASFOR.

FI LE TYPE: Sequential, formatted, ASCII.

DATA TYPE: M xed (character, integer, and real).

FILE FORMAT: n/a; see output file RASFOR RPT (Sect. 10.2.10,

Appendi x 11).
DATA FORMAT: n/a; see output file RASFOR RPT (Sect. 10.2.10,
Appendi x 11).

COMMENTS: none.
10.1.18 ASCII 1-D files NAME. DAT from program RASFOR

FI LE NAME: | NELEV. DAT, SMOOTH. DAT, FI LDEP. DAT, RELI EF. DAT,
FLOVEC. DAT, UPAREA. DAT, NTGCOD. DAT, NETFUL. DAT,
BOUND. DAT, FLOPAT. DAT, | NDTAR. DAT, NETW DAT,
SUBWI'A. DAT, DEPFLT. DAT, ELVCLA. DAT, FVASPE. DAT,
FVSLOP. DAT, HSLOPE. DAT, TSLOPE. DAT, TASPEC. DAT,
NETWE. DAT, SUBBDA. DAT, SUBWIB. DAT, SUBBDB. DAT,
ELDCHA. DAT, ELDOUT. DAT, DI SCHA. DAT, DI SOUT. DAT.
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CONTENTS: Content is a function of file name.

| NPUT TO Not needed for TOPAGNPS; for user review or user
sel ected display package.

OUTPUT FROM Program RASFOR.

FI LE TYPE: Sequential, formatted, ASCI I

DATA TYPE: | nt eger or real

FI LE FORVAT: One formatted val ue per record, ordered colum first,
row second.

DATA FORMAT: Function of the largest value in file:
- real value: up to 11 significant digits; and,
- integer value: up to 6 digits.

COMMENTS: none.

10.1.19 ASCII 2-D files nane. DAT from program RASFOR

FI LE NAME: | NELEV. DAT, SMOOTH. DAT, FI LDEP. DAT, RELI EF. DAT,
FLOVEC. DAT, UPAREA. DAT, NTGCOD. DAT, NETFUL. DAT,
BOUND. DAT, FLOPAT. DAT, | NDTAR. DAT, NETW DAT,
SUBWI'A. DAT, DEPFLT. DAT, ELVCLA. DAT, FVASPE. DAT,
FVSLOP. DAT, HSLOPE. DAT, TSLOPE. DAT, TASPEC. DAT,
NETWE. DAT, SUBBDA. DAT, SUBWIB. DAT, SUBBDB. DAT,
ELDCHA. DAT, ELDOUT. DAT, DI SCHA. DAT, DI SOUT. DAT.

CONTENTS: Content is a function of file nane.

| NPUT TO Not needed for TOPAGNPS; for user review or user
sel ected display package.

OUTPUT FROM Progr am RASFOR.

FI LE TYPE: Sequential, formatted, ASCII

DATA TYPE: | nt eger or real

FI LE FORMAT: One record for each row of data in the raster array;
values within a record are in increasing colunmnm order
up to 12' 500 val ues per record (row); records
I ncrease with array row starting in row 1.

DATA FORMAT: Function of the largest value in file:
- real value: each value up to 11 significant digits;
- integer value: each value up to 6 digits.

COMMENTS: none.

10.1.20 Files nane. |l MG from program RASFOR

FI LE NAME: | NELEV. | MG, SMOOTH. | MG, FI LDEP. | MG, RELI EF. | MG,
FLOVEC. | MG, UPAREA. | MG, NTGCOD. | MG, NETFUL. | MG,
BOUND. | MG, FLOPAT. | MG, | NDTAR. | MG, NETW I MG,
SUBWIA. | MG, DEPFLT. | MG, ELVCLA. | MG FVASPE. | MG,
FVSLOP. | MG, HSLOPE. | MG, TSLOPE. | MG, TASPEC. | MG,
NETWE. | MG, SUBBDA. | MG, SUBWIB. | MG, SUBBDB. | MG,
ELDCHA. | MG, ELDOUT. | MG, DI SCHA. | MG, DI SOUT. | MG.

CONTENTS: Content is a function of file nane.
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| NPUT TO Not needed for TOPAGNPS; for IDRISI G S software
package.

OUTPUT FROM Program RASFOR.

FI LE TYPE: Sequential, formatted, ASCII.

DATA TYPE: | nt eger or real.

FI LE FORMAT: One formatted val ue per record, ordered colum first,
row second.

DATA FORMAT: Function of the largest value in file:
- real value: up to 11 significant digits; and,
- integer value: up to 6 digits.

COMMENTS: none.

10.1.21 Files nane. DOC from program RASFOR

FI LE NAME: I NELEV. DOC, SMOOTH. DOC, FI LDEP. DOC, RELI EF. DOC,
FLOVEC. DOC, UPAREA. DOC, NTGCOD. DOC, NETFUL. DOC,
BOUND. DOC, FLOPAT. DOC, | NDTAR. DOC, NETW DCC,
SUBWI'A. DOC, DEPFLT. DOC, ELVCLA. DOC, FVASPE. DOC,
FVSLOP. DOC, HSLOPE. DOC, TSLOPE. DOC, TASPEC. DOC,
NETWE. DOC, SUBBDA. DOC, SUBWIB. DOC, SUBBDB. DOC,
ELDCHA. DOC, ELDCUT. DOC, DI SCHA. DOC, DI SOUT. DOC.

CONTENTS: File paranmeters for file nanme.| MG
| NPUT TO Not needed for TOPAGNPS; for IDRISI G S software
package.

OUTPUT FROM Program RASFOR.

FI LE TYPE: Sequential, formatted, ASCII.

DATA TYPE: M xed (character, integer and real).
FILE FORMAT: n/a; see Section 10.2.13

DATA FORMAT: n/a; see Section 10.2.13

COMVENTS: none.

10.1.22 Files nane. ARC from program RASFOR

FI LE NAME: | NELEV. ARC, SMOOTH. ARC, FILDEP. ARC, RELI EF. ARC,
FLOVEC. ARC, UPAREA. ARC, NTGCOD. ARC, NETFUL. ARC,
BOUND. ARC, FLOPAT. ARC, | NDTAR. ARC, NETW ARC,
SUBWIA. ARC, DEPFLT. ARC, ELVCLA. ARC, FVASPE. ARC,
FVSLOP. ARC, HSLOPE. ARC, TSLOPE. ARC, TASPEC. ARC,
NETWE. ARC, SUBBDA. ARC, SUBWIB. ARC, SUBBDB. ARC,
ELDCHA. ARC, ELDOUT. ARC, DI SCHA. ARC, DI SOUT. ARC.

CONTENTS: Content is a function of file nane.

| NPUT TO Not needed for TOPAGNPS; for user review or user
sel ected di spl ay package.

OUTPUT FROM Program RASFOR.

FI LE TYPE: Sequential, formatted, ASCII.

DATA TYPE: M xed (character, integer and real).

FI LE FORMAT: One record for each row of data in the raster array;
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values within a record are in increasing colunm order
up to 12' 500 val ues per record (row); records
I ncrease with array row starting in row 1.

DATA FORMAT: Function of the largest value in file:
COMMENTS: none.

10.2 APPENDI X |I1. Exanple of Input/Qutput Files from Program DEDNM

10.2.1 Input file DNMCNT. I NP

O00000QOOOOO0O

O00000 000000 0000000000

ON@)

Ok****************************************************************************

| NPUT DATA FI LE DNMCNT. | NP

THI'S | NPUT DATA FI LE CONTAI NS DEM RASTER PARAMETERS, DEM AGGREGATI ON,
RESAMPLI NG AND NETWORK EXTRACTI ON PARAMETERS, DEM PROCESSI NG OPTI ONS,
AND USER OUTPUT OPTI ONS.

EE R R I R R I R I I R R R R R R R R R O R R

THE FOLLOW NG THREE LI NES ARE RESERVED FOR Tl TLES AND | NFORMATI ON DESCRI Bl NG
THE CURRENT APPLI CATI ON OF DEDNM  THI'S | NFORVMATION | S PRI NTED AT THE

BEG NNI NG OF EVERY REPORT AND EVALUATI ON FI LE GENERATED BY DEDNM

MAXI MUM OF 79 CHARACTERS PER LI NE.

DATE: AUGUST 1999 TOPAZ VERSI ON 3. 10
APPLI CATI ON FOR TESTI NG AND VERI FI CATI ON; | NPUT FI LE " VARI ABLE".
TESTI NG AND CALI BRATI ON.

EE R I I R S R I R I R

DEM RASTER PARAMETERS.

ER R I I I R R S R R

* UTM ZONE OF THE | NPUT DEM (UPPER LEFT CORNER OF THE DEM COVERAGE) .
ENTER THE ZONE NUMBER OF THE UTM PRQIECTI ON CONTAI NI NG THE UPPER LEFT
CORNER OF THE DEM COVERAGE.

I NTEGER VALUE BETWEEN 1 AND 60 I NCLUSIVE; ENTER A 0 FOR ZONE UNKNOWN.

0

* UTM EASTI NG OF THE | NPUT DEM (UPPER LEFT CORNER OF THE DEM COVERAGE) .
ENTER THE EASTI NG OF THE UPPER LEFT CORNER OF THE DEM COVERAGE | N METERS.
POSI TI VE | NTEGER VALUE NOT EXCEEDI NG 1' 000' 000 METERS. A VALUE CF O

I NDI CATES THAT THE UTM EASTI NG |'S NOT KNOWN.

0

* UTM NORTHI NG OF THE | NPUT DEM ( UPPER LEFT CORNER OF THE DEM COVERACE) .
ENTER THE NORTHI NG OF THE UPPER LEFT CORNER OF THE DEM COVERAGE | N METERS.
PCSI TI VE | NTEGER VALUE NOT EXCEEDI NG 10' 000' 000 METERS. A VALUE OF O

I NDI CATES THAT THE UTM NORTHI NG | S NOT KNOWN.

0

* NUMBER OF ROAS | N THE DEM
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O000

O0000 00000 000000

O 00000000 000000000 0000 0000000

| NTEGER GREATER THAN 1; NOT TO EXCEED THE DEM RASTER ARRAY SI ZE DEFI NED
IN THE PARAMETER STATEMENTS BY PARAMETER | RS, UNLESS DEM AGGREGATI ON OR
RESAMPLI NG | S SELECTED.

72

* NUMBER OF COLUMNS | N THE DEM

| NTEGER GREATER THAN 1; NOT TO EXCEED THE DEM RASTER ARRAY SI ZE DEFI NED
I N THE PARAMETER STATEMENTS BY PARAMETER | CS, UNLESS DEM AGGREGATI ON OR
RESAMPLI NG | S SELECTED.

102

* M NI MUM DEM ELEVATI ON VALUE I N METERS. VALUES ARE | NTERNALLY ROUNDED
TO THE NEAREST DECI METER.
REAL VALUE BETWEEN AND | NCLUDI NG 1.0 AND 9'999.0

1.0

* MAXI MUM DEM ELEVATI ON VALUE | N METERS. VALUES ARE | NTERNALLY ROUNDED
TO THE NEAREST DECI METER.
REAL VALUE BETWEEN AND | NCLUDI NG 1.0 AND 9' 999.0

256.0

* DEM ELEVATI ON VALUE SPECI FYI NG | NDETERM NATE ELEVATI ONS ( UNKNOWN

ELEVATI ON) .

POSI TI VE OR NEGATI VE REAL VALUE, | NCLUDI NG ZEROC, MUST BE QUTSI DE THE RANGE
DEFI NED BY THE PREVI OQUSLY ENTERED M NI MUM AND MAXI MUM ELEVATI ON VALUES

I N METERS.

0.0

* LENGTH OF A SQUARE CELL OF THE DEM RASTER | N METERS.
REAL VALUE, MJST BE EQUAL OR GREATER THAN 1.0

30.0

* ORI ENTATI ON OF THE DEM RASTER.

THE ORI ENTATION OF THE RASTER | S G VEN BY THE VECTOR ALONG THE LEFT EDGE
OF THE DEM RASTER AND PO NTI NG TOMRD THE UPPER LEFT CORNER OF THE DEM

ORI ENTATI ON VALUES ARE BETWEEN 0 TO 359 DEGREES, WHERE 0 IS FOR NORTH;

90 FOR EAST; 180 FOR SOUTH, AND 270 FOR WEST. ALL OTHER VALUES | N BETWEEN
ARE ACCEPTABLE.

| NTEGER VALUE.

0

* ROW COORDI NATE OF THE DEM RASTER DEFI NI NG THE WATERSHED OUTLET.

AN APPROXI MATE ROW VALUE MAY BE ENTERED. | T CAN SUBSEQUENTLY BE REVI SED
TO CAO NCI DE W TH THE EXTRACTED CHANNEL NETWORK.

THE WATERSHED OUTLET CANNOT BE LOCATED ON THE OUTER EDGE OF THE DEM RASTER.
| NTEGER LARGER THAN 1, AND SMALLER THAN THE PREVI OUSLY ENTERED NUMBER OF
ROWS | N THE DEM

58
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* COLUMN COCRDI NATE OF THE DEM RASTER DEFI Nl NG THE WATERSHED OUTLET.

AN APPROXI MATE ROW VALUE MAY BE ENTERED. | T CAN SUBSEQUENTLY BE REVI SED
TO CO NCI DE W TH THE EXTRACTED CHANNEL NETWORK.

THE WATERSHED OUTLET CANNOT BE LOCATED ON THE OUTER EDGE OF THE DEM RASTER
| NTEGER LARGER THAN 1, AND SMALLER THAN THE PREVI OUSLY ENTERED NUMBER OF
ROWS | N THE DEM

94

IR R R R R R R R R SRR SRR SRR R R SRR R R R R R R RS R R EEREEREEEREREEREREEEREEEEREEEREEEEESES

DEM PRE- PROCESSI NG OPTI ONS:

DEM AGGREGATI ON, RESAMPLI NG, SMOOTHI NG, AND DEPRESSI ON OUTLET ANALYSI S AND

ADJUSTMENT.

EE R I I R R R I R R R R I R I S R I R I I I R R R I R S R R

* AGGREGATI ON OR RESAMPLI NG OF THE DEM RASTER.
ENTER 0O FOR NO AGGREGATI ON OR RESAMPLI NG,
1 FOR AGGREGATI ON,;
2 FOR RESAMPLI NG
| NTEGER VALUE.

0

* LEVEL OF DEM AGGREGATI ON OR RESAMPLI NG.
ENTER 2 FOR A 2*2 CELL AGGREGATI ON OR RESAMPLI NG W NDOW
3 FOR A 3*3 CELL AGGREGATI ON OR RESAMPLI NG W NDOW ETC.
FOR NO AGGREGATI ON OR RESAMPLI NG, ENTER 1 .
MAXI MUM LEVEL OF AGGREGATI ON OR RESAMPLI NG W NDOW | S 20* 20.
I NTEGER VALUE BETWEEN AND | NCLUDI NG 1 AND 20.

5

* SMOOTHI NG OF DEM RASTER.

VEEl GHTED SMOOTHI NG | S PERFORMED OVER A MOVING 3 BY 3 CELL AREA. DI FFERENT
VEEI GHTS ASSI GNED TO THE CENTER CELL, DI AGONAL CELLS AND CROSS CELLS.

ENTER O FOR NO SMOOTHI NG OF THE DEM ENTER 1 FOR SMOOTHI NG OF THE DEM
| NTEGER VALUE.

0

* NUMBER OF SMOOTHI NG PASSES.

ENTER THE NUMBER OF CONSECUTI VE SMOOTHI NG PASSES TO BE PERFORMED ON THE
DEM RASTER. THE VALUE MUST BE GREATER THAN O AND SMALLER THAN 100.

I F SMOOTHI NG IS NOT DESI RED ENTER A VALUE OF 1

| NTEGER VALUE.

2

* VAEI GHTI NG PARAMETERS.

ENTER THE WEI GATS TO BE ASSI GNED TO THE CELLS OF THE 3 BY 3 CELL AREA
THE FI RST WEI GHT IS ASSI GNED TO THE CENTER CELL OF THE 3 BY 3 CELL AREA;
THE SECOND WEI GHT TO THE CROSS CELLS, AND THE THI RD WEI GHT TO THE

DI AGONAL CELLS. THE THREE WEI GHTS MJUST BE ENTERED ON THREE CONSECUTI VE
LINES. | F SMOOTHI NG IS NOT DESI RED, ENTER A VALUE OF 1 FOR EACH WEI GHT.
THE USER CANNOT ENTER THREE VALUES OF 0 (ZERO .

| NTEGER VALUE BETWEEN O AND 100.
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2
1
1

* DEPRESSI ON OUTLET ANALYSI S AND ADJUSTMENT OPTI ON.

ENTER O FOR NO ANALYSI S AND ADJUSTMENT OF DEPRESSI ON QUTLETS;

ENTER 1 FOR ANALYSIS AND ADJUSTMENT OF DEPRESSI ON OUTLETS THAT HAVE A
W DTH OF ONE CELL ONLY.

ENTER 2 FOR ANALYSI S AND ADJUSTMENT OF DEPRESSI ON OUTLETS THAT HAVE A
W DTH OF TWO CELLS.

| NTEGER VALUE.

* PARTI AL DEM PROCESSI NG OPTI ONS:

THI'S OPTI ON ALLOWS THE USER TO ONLY RUN A PORTI ON OF THE DEM PROCESSI NG

ENTER 0 FOR FULL DEM PROCESSI NG

ENTER 1 FOR DEM ELEVATI ON PRE- PROCESSI NG ONLY ( AGGREGATI ON/ RESAMPLI NG,
SMOOTHI NG, DEPRESSI ON BREACHI NG FI LLI NG, FLAT AREA RELI EF
| MPCSI TI ON) ;

ENTER 2 FOR DEM ELEVATI ON PRE- PROCESSI NG AND FULL NETWORK GENERATI ON
(I'N ADDI TION TO OPTION 1 THI'S | NCLUDES THE GENERATI ON OF FLOW
VECTOR, FLOW PATH, UPSTREAM AREA AND FULL NETWORK.)

KR I R IR I S I R R R S T R R S R R O

DEM PROCESSI NG OPTI ONS AND NETWORK EXTRACTI ON PARAMETERS:
NETWORK PARAMETERS, AND CALI BRATI ON AND ERROR CHECKI NG OPTI ONS.

R R R R R R RS RS E RS E RS EEEEEEEEREEEEREEEREREEREREEEREREEEREEEREEEREREEEEREREREEEREREEEREESEREREEEESES

* OPTI ON FOR SPATI ALLY VARI ABLE CSA AND MSCL PARAMETERS ( DEFI NED BELOW .
VARYI NG CSA/ MSCL VALUES CAN BE ASSI GNED TO DI FFERENT AREAS OF THE WATERSHED.
0 DO NOT USE SPATI ALLY VARI ABLE CSA/ MSCL VALUES;

1 VARI ABLE CSA/ MSCL VALUES; SPATI AL DI STRI BUTI ON DEFI NED BY FI LE NTGCOD. | NP.

1

* CRITI CAL SOURCE AREA (CSA) | N HECTARES, AND

* M NI MUM SOURCE CHANNEL LENGTH (MSCL) I N METERS.

THE CRI Tl CAL SOURCE AREA IS THE THRESHOLD (M NI MUM) UPSTREAM DRAI NAGE AREA

BELOW VWHI CH A SOURCE CHANNEL IS I NI TI ATED AND MAI NTAI NED.

THE M NI MUM SOURCE CHANNEL LENGTH IS THE M NIl MUM ACCEPTABLE LENGTH FOR

SOURCE CHANNELS TO EXI ST.

TO MODEL SPATI ALLY VARI ABLE CSA AND MSCL PARAMETERS UP TO 5 VALUES CAN

BE ENTERED. I N ADDI TION TO THE CSA AND MSCL VALUES ENTERED BELOW THE USER

MJUST ALSO PROVI DE A SEPARATE RASTER FI LE DEFI NI NG THE SPATI AL VARI ABI LI TY

OF THE CSA AND MSCL PARAMETERS (FI LE NTGCOD. | NP) .

COLUWN 1: CSA- MsCL CODE VALUE, |INTEGER 0 THROUGH 5 AS SHOWN BELOW

COLUWMN 2: CSA VALUE IS A REAL VALUE GREATER THAN 0. 001 HECTARES AND GREATER
THAN THE AREA OF ONE CELL AFTER AGGREGATI ON OR RESAMPLI NG
(I F SELECTED BY THE USER), OR -1.0 FOR UNDEFI NED CSA VALUE.

COLUWMN 3: MSCL VALUE | S A REAL VALUE GREATER THAN 1.0 METER AND GREATER THAN
THE SIDE OF ONE CELL AFTER AGCREGATI ON OR RESAMPLI NG (| F SELECTED
BY THE USER), OR 0.0 FOR NO PRUNI NG AT ALL, OR -1.0 FOR UNDEFI NED
MSCL VALUE.

NOTE: - A CSA-MSCL CODE 0 (ZERO) |'S PREDEFI NED TO CORRESPONDS TO RASTER

=z



O00000000 0 O000000000000O00O00O0O0

O 0000000000000 0 O0000O0

CELLS W TH | NDETERM NATE ELEVATI ON VALUE. THE USER CANNOCT ASSI GN
A CODE CF 0 TO RASTER CELLS I N FI LE NTGCOD. | NP THAT HAVE A DEFI NED
DEM ELEVATI ON VALUE.

- CODE VALUES CANNOT BE CHANGED OR RE- ORDERED BY THE USER.

- THE USER CANNOT ASSI GN A CSA OR MSCL VALUE FOR CODE 0.

A DEFI NED CSA AND MSCL VALUE MUST BE PROVI DED FOR CSA- MSCL CODE 1.

VALUES OF -1.0 CANNOT BE ASSI GNED FOR CODE 1.

- CSA AND MSCL VALUES OF -1.0 MUST ALWAYS BE ASSI GNED | N PAI RS.

A VALUE OF -1.0 CANNOT BE ASSI GNED FOR CSA W THOUT ALSO ASSI GNI NG A
VALUE OF -1.0 FOR MSCL, AND VI CE VERSA.

- CSA AND MSCL VALUES OF -1.0 MUST BE GROUPED AT THE END OF THE TABLE
BELOW  THEY CANNOT BE PLACED BEFORE DEFI NED CSA AND MSCL VALUES.
ANY CSA OR MSCL VALUES ENTERED AFTER AN UNDEFI NED CSA AND MSCL VALUE
OF -1.0 WLL NOT BE CONSI DERED.

CODE CSA VALUE MSCL VALUE
0 | NDETERM NATE CSA VALUE | NDETERM NATE MSCL VALUE
1 10.0 100.0
2 30.0 400.0
3 10.0 200.0
4 5.0 100.0
5 -1.0 -1.0

* RE-RUN FOR CALI BRATI ON PURPOSES ONLY.
THI'S OPTION CAN ONLY BE SELECTED IF AN I NI TIAL FULL RUN OF THE CURRENT DATA
SET HAS ALREADY BEEN MADE AND ALL OUTPUT FILES ARE I N THE CURRENT DI RECTORY.

ENTER 0 FOR FULL DEDNM RUN (NO CALI BRATI ON RUN) ;

ENTER 1 FOR CALI BRATI ON RUN W TH NEW CSA AND MSCL PARAMETERS ONLY;
ENTER 2 FOR CALI BRATI ON RUN W TH NEW WATERSHED OUTLET ONLY,

ENTER 3 FOR CALI BRATI ON RUN W TH NEW ARRAY NTGCOD ONLY ( NTGCOD: NETWORK

GENERATI ON CODES FOR SPATI ALLY VARI ABLE CSA AND MSCL PARAMETERS) .
0

* RASTER CHECKI NG FOR ERRORS AND | NCONSI STENCI ES.
ENTER 0 TO NOT PERFORM ERROR CHECKI NG,

ENTER 1 TO PERFORM ERROR CHECKI NG

| NTEGER VALUE.

1

EE R S I S R I I R S I

USER OUTPUT OPTI ONS.

ER R S R R R T O

FOR ALL OF THE FOLLOW NG OPTI ONS:
ENTER A VALUE COF '1' TO WRI TE THE DESI RED FI LE TO OUTPUT, OR,
ENTER A VALUE CF 'O’ NOT TO WRI TE THE FI LE TO OUTPUT.

| NTEGER VALUE.

* WRI TE THE PROGRAM CAPABI LI TIES, LI M TATI ONS AND SPECI FI CATI ONS TO OUTPUT
FI LE DEDNM RPT.

1

-



* WRI TE THE | NPUT DATA REPORT (| NPUT ECHO) TO OUTPUT FI LE DEDNM RPT.

* WRI TE THE DRAI NAGE NETWORK TABLE TO OUTPUT FI LE NETW TAB.

* WRI TE THE SUBCATCHMENT AREA TABLE TO OUTPUT FI LE SBCT. TAB.

OO0 000 00

1

10.2.2 Input file DEDNM I NP (DEM el evati on data)

=
U1
nallh .
ORWNO

=

w

W N
ANO OO

etc.
Total nunber of records in this file is equal to the number of rows
times nunmber of col ums (NROW NCOL) of the input DEM
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10.2.3 Input file NTGCOD.INP (codes for CSA and MSCL paraneters)

RPRRRRPRRRPRPRRREPRERRRER

etc.
Total nunber of records in this file is equal to the nunber of rows
ti mes nunber of colums (NROW NCCL) of the input DEM

10.2.4 COutput file DEDNM RPT

The section on program capabilities, specifications and limtations can
be turned off by option IOPT(13) in file DNMCNT. | NP.

***x* BEG NNI NG PROGRAM DEDNM

**xx% BEG NNI NG | NI TI ALI ZATI ON AND | NPUT OF CONTROL DATA FROM FI LE DNMCNT. | NP.
*** BEG NNI NG SBRT CHKKND.

*** ENDI NG SBRT CHKKND.

*** BEG NNI NG SBRT RUNOPT.

*** BEG NNI NG SUBROUTI NE CHKFI L.
*** ENDI NG SBRT RUNOPT.
*** BEG NNI NG SBRT HEADER.

TOPAZ SOFTWARE : TOPAZ PARANMETERI ZATI ON SOFTWARE SYSTEM
VERSI ON 3. 12, AUGUST 1999

PROGRAM DEDNM : DI G TAL ELEVATI ON DRAI NAGE NETWORK MODEL PROGRAM
VERSI ON 3. 10, APRIL 1999

J. GARBRECHT, USDA-ARS, EL RENO, OKLAHOVA, USA.
L. MARTZ, UNIVERSITY OF SASKATCHEWAN, SASKATOON, CANADA.

DI SCLAI MER

THI'S PROGRAM AND | TS SUBROUTI NES ARE ACCEPTED AND USED BY THE RECI Pl ENT UPON
THE EXPRESS UNDERSTANDI NG THAT THE DEVELOPERS MAKE NO WARRANTI ES, EXPRESSED
OR | MPLI ED, CONCERNI NG THE ACCURACY, COVPLETENESS, RELIABILITY OR

SUI TABI LI TY FOR ANY ONE PURPOSE, AND THAT THE DEVELOPERS SHALL BE UNDER NO
LI ABI LI TY TO ANY PERSON BY REASON OF ANY USE MADE THEREOF.



THE SUBROUTI NES I N THI S PROGRAM CANNOT BE LI FTED, EXTRACTED OR TRANSFERRED
OUT OF TH S PROGRAM FOR USE W TH OTHER PROGRAMS OR OTHER PURPOSES BECAUSE

I NPUT VARI ABLES | NTO SUBROUTI NES MJUST HAVE BEEN PROCESSED AND ASSI GNED

SPECI FI C VALUES BY PRECEDI NG SUBRCOUTI NES THAT REFLECT PROGRAM CODE AND
TERRAI N SPECI FI C PARTI CULARI TIES. THE USE OF A SUBROUTI NE FOR OTHER PURPCOSES
THAN I N THI S PROGRAM MAY PRODUCE, AT BEST, | NEXECUTABLE CODE, OR, AT WORST,
ERRONEOQUS RESULTS THAT GO UNRECOGNI ZED.

THE AUTHORS AND DEVELOPERS OF THI S PROGRAM AND | TS SUBROUTI NES SHALL BE
ACKNOWLEDGED WHEN THE CCDE, THE MODEL AND/ OR THE NUMERI CAL SOLUTI ON

TECHNI QUES USED HEREI N ARE DI RECTLY APPLI ED | N CONJUNCTI ON W TH ANOTHER
CODE, OR DESCRI BED AND/ OR REFERRED TO I N A PUBLI CATI ON OR PRESENTATI ON.

*** ENDI NG SBRT HEADER.
*** BEG NNI NG SBRT CAPLI M

CAPABI LI TIES, LI M TATI ONS AND SPECI FI CATI ONS OF SOFTWARE TOPAZ:

- PROGRAM DEDNM PROCESSES THE RASTER DI G TAL ELEVATI ON MCDEL (DEM) OF
A WATERSHED TO DEFI NE THE DRAI NAGE NETWORK, SUBDI VI DE THE WATERSHED | NTO
SUBCATCHMENTS, AND EXTRACT SELECTED CHANNEL AND SUBCATCHMENT GEOVETRI C
PARAMETERS. THE DEM SHOULD REPRESENT LANDSCAPES THAT ARE DI SSECTED BY
CONCENTRATED- FLOW CHANNELS AND THAT DI SPLAY SUFFI Cl ENT RELI EF TO
TOPOGRAPHI CALLY DEFI NE FLOW CONVERGENCE AND DOWNSTREAM FLOW PATHS.
I NCLI NED AND PERFECTLY FLAT SURFACES W THI N THE DI G TAL LANDSCAPE ARE
ACCEPTED BY PROGRAM DEDNM BUT THE ABSENCE OF ANY DETAI LED RELI EF OVER
LARGE SURFACES MAY RESULT | N LOCAL FLOW PATHS THAT DEVI ATE FROM ACTUAL
CONDI TI ONS.

- PRCXBRAM DEDNM EXTRACTS THE FCOLLOW NG RASTER | MAGES FROM A G VEN DEM
WATERSHED | NPUT ELEVATI ONS AFTER AGGREGATI ON OR RESAMPLI NG,
* WATERSHED ELEVATI ONS AFTER AGGREGATI ON OR RESAMPLI NG, AND SMOOTHI NG,
* WATERSHED ELEVATI ONS AFTER AGGREGATI ON OR RESAMPLI NG, SMOOTHI NG, AND
DEPRESSI ON ANALYSI S, DEPRESSI ON OUTLET ADJUSTMENT, AND FI LLI NG,

* WATERSHED ELEVATI ONS AFTER AGGREGATI ON OR RESAMPLI NG, SMOOTHI NG,
DEPRESSI ON ANALYSI S, DEPRESSI ON OUTLET ADJUSTMENT, FILLI NG AND RELI EF
MODI FI CATI ON TO ESTABLI SH PGSI TI VE DRAI NAGE | N FLAT AREAS;

LOCAL FLOW VECTORS;

FLOW PATH CODES;

DEFI NI TI ON OF FLOW PATHS (BEG NNI NG AND ENDI NG POl NTS) ;

LOCAL UPSTREAM DI RECT DRAI NAGE AREAS;

CODES FOR CSA AND MSCL PARAMETERS AFTER AGGREGATI ON OR RESAMPLI NG,

DRAI NAGE NETWORK FOR ENTI RE DEM COVERAGE;

OUTLI NE OF WATERSHED;

DRAI NAGE NETWORK W TH STRAHLER ORDERS W THI N WATERSHED BOUNDARI ES ONLY;
SUBCATCHMENT LOCATI ON, EXTENT AND | NDEXES, W THI N WATERSHED BOUNDARI ES
ONLY, | NCLUDI NG DRAI NAGE NETWORK.

L R . T

- PROGRAM DEDNM PROVI DES THE FOLLOW NG REPORT AND TABULAR OUTPUT:
* REPORT OF PROGRAM EXECUTI ON FOR PROGRAM DEDNM
* TABLE OF GEOMETRI C AND TOPOLOG C CHANNEL PARAMETERS;
* TABLE OF SUBCATCHMENT AREA PARAMETERS;
* TABLE OF SUBCATCHMENT W NDOW SI TES.

- PROGRAM DEDNM PROVI DES A COVPREHENSI VE | NDEXI NG OF THE CHANNEL LI NKS AND
SUBCATCHMENTS.  THI'S | NDEXI NG ( NUMBERI NG FOLLOWS THE SCHEME DESCRI BED | N:

-



DETERM NATI ON OF THE EXECUTI ON SEQUENCE OF CHANNELS | N A DRAI NAGE
NETWORK FOR CASCADE ROUTI NG, J. GARBRECHT; 1988; HYDROSOFT;, SOFTWARE
FOR HYDRAULI CS, HYDRCLOGY AND HYDRODYNAM CS; COWVPUTATI ONAL MECHANI CS
PUBLI CATI ONS; VOL. 1, NO 3, JULY 1988.

THE | DENTI FI CATI ON OF THE SOURCES OF A GENERATED DRAI NAGE NETWORK REQUI RES
THE | NPUT OF A CRITI CAL SOURCE AREA (CSA), |.E. A REPRESENTATI VE

THRESHOLD (M NI MUM) DRAI NAGE AREA AT THE BOTTOM OF WHI CH A SOURCE

CHANNEL (1ST ORDER CHANNEL) IS I NI TI ATED AND MAI NTAI NED. ALSO

REQU RED I S A M Nl MUM SOURCE CHANNEL LENGTH (MSCL) FOR FI RST ORDER CHANNELS
TO BE CLASSI FI ED AS FI RST ORDER CHANNELS. BOTH THESE | NPUT PARAMETERS

CAN BE USED TO | NTRODUCE THE EFFECT OF SCALE AND RESOLUTI ON | NTO THE DEM
PROCESSI NG. THE DRAI NAGE NETWORK, THE ORDER COF THE NETWORK, THE DRAI NAGE
DENSI TY, THE CHANNEL GEOVETRI C PARAMETERS, THE WATERSHED SUBDI VI SI ON AND
THE SUBCATCHVENT GEOVETRI C PARAMETERS ARE ALL A FUNCTI ON OF THESE TWO | NPUT
PARAMETERS. THE CSA AND MSCL PARAMETERS CAN BE PROVI DED AS SPATI ALLY

VARI ABLE PARAMETERS. UP TO 5 DI FFERENT VALUES ARE ALLOAED TO GENERATE A
DRAI NAGE NETWORK W TH SPATI ALLY VARI ABLE CHARACTERI STI CS.

THE BASI C UNI TS OF PROGRAM DEDNM ARE METERS FOR LENGTHS AND HECTARES
FOR AREAS; ELEVATI ON VALUES ARE ROUNDED TO THE NEAREST DECI METER.
THI'S ROUNDI NG | S NECESSARY TO ALLOW THE TREATMENT OF FLAT AREAS W TH
| NDETERM NATE FLOW PATHS. THI S TREATMENT USES ELEVATI ON | NCREMENTS
SMALLER THAN A DECI METER (0.01 M LLI METERS) TO | MPCSE LI KELY FLOW
GRADI ENTS ON FLAT AREAS.

THE DEM MUST BE COF SUFFI Cl ENT VERTI CAL AND HORI ZONTAL RESOLUTI ON TO
FULLY DEFI NE THE DETAI LS OF THE FEATURES THAT ARE TO BE EXTRACTED.

THE DRAI NAGE NETWORK LOCATI ON AND EXTENT | S DEFI NED BY STRI NGS OF CELLS.
THE WDTH OF A CHANNEL CANNOT BE | NFERRED FROM THE CELLS THAT | DENTI FY
THE EXI STENCE OF A CHANNEL. ALSO, CELL VALUES REPRESENT THE

AVERAGE ELEVATI ON UNDER THE ENTI RE CELL, AND THEREFORE THEY MAY NOT

BE REPRESENTATI VE OF ACTUAL CHANNEL THALWEG ELEVATIONS. THIS IS

PARTI CULARLY TRUE FOR NARROW I NCI SED CHANNELS THAT ARE OF THE SAME
ORDER COF MAGNI TUDE CR SMALLER THAN THE CELL SIZE. THI'S CAN LEAD TO
POOR APPROXI MATI ONS CF CHANNEL SLOPE VALUES. SIM LARLY, CHANNEL
SINUCSI TY WTH N A VALLEY CAN ONLY BE PROPERLY REPRODUCED | F THE CELL
SI ZE AND ELEVATI ONS CAN REFLECT THE SI NUOUS PATTERN OF THE CHANNEL.
THE SINUGCSI TY OF THE VALLEY BETWEEN LATERAL RI SI NG TERRAI N | S ALWAYS
REPRCDUCED.

THE OUTPUT OF THI S PROGRAM QUANTI FI ES THE DI Gl TAL LANDSCAPE (| NPUT DEM
VWHI CH MAY NOT NECESSARI LY BE A GOOD REPRESENTATI ON OF THE ACTUAL
LANDSCAPE. | F THE INPUT DEM IS OF POOR QUALITY OR RESCLUTI ON AND DCES
NOT ACCURATELY REFLECT THE LANDSCAPE CONDI TI ONS, THEN THE OUTPUT OF THI S
PROGRAM CANNOT BE EXPECTED TO PROVI DE A GOOD CHARACTERI ZATI ON OF THE
ACTUAL LANDSCAPE.

LANDSCAPE DRAI NAGE PATTERNS EXTRACTED BY PROGRAM DEDNM NMAY NOT BE SUI TABLE
FOR FLOW ANALYSI S | F RUNOFF GRADI ENTS ARE NOT CONTROLLED BY

LANDSCAPE TOPOGRAPHY, AS IN THE PRESENCE OF BACKWATER OR Tl DAL EFFECTS,

VWHI CH MAY HAVE WATER SURFACE GRADI ENTS THAT ARE REVERSE TO THE

TERRAI N GRADI ENTS.

THE WATERSHED OF | NTEREST MUST BE ENTI RELY | NCLUDED | N THE DEM AND SHOULD
NOT TOUCH THE EDGE OF THE DEM | F I T DCES TOUCH THE EDGE OF THE DEM OR

-



IF I T 1S ADJACENT TO AND AREA OF | NDETERM NATE ELEVATIONS, THEN IT IS
LI KELY THAT THE TRUE WATERSHED BOUNDARI ES EXTEND BEYOND THE DEM
BOUNDARI ES OR | NTO THE AREA OF | NDETERM NATE ELEVATI ONS. UNDER THESE
CONDI TI ONS THE COMPUTED WATERSHED BOUNDARI ES, DRAI NAGE NETWORK AND
SUBCATCHMENTS WOULD BE | NCOWLETE. THE USER MAY HOWEVER OVERRI DE THE
PROGRAM TERM NATI ON AND PROCEED W TH THE LI KELY | NCOVPLETE WATERSHED.

THE USER MUST PROVI DE A ROW COLUMN- CELL COCRDI NATE THAT | DENTI FI ES THE
WATERSHED OUTLET. FOR NUMERI CAL REASONS THE WATERSHED OUTLET CANNOT BE
SI TUATED ON THE EDGE OF THE DEM

PROGRAM DEDNM | S BASED ON THE D-8 METHOD ( DETERM NI STI C 8 NEI GHBORS) .
ALL ASSUMPTI ONS AND LI M TATION OF THE D-8 METHOD APPLY ( FAI RFI ELD AND
LEYMARI E, 1991; COSTA- CABRAL AND BURGES, 1994). PARTI CULARLY, THE FLOW
DI RECTI ON AT ANY ONE CELL CAN BE I N ERROR BY AS MJUCH AS 22.5 DEGREES.
HOWEVER, | N DI SSECTED LANDSCAPES W TH CONVERGENT FLOW THE GENERAL

DRAI NAGE DI RECTI ON OVER THE DI STANCE OF SEVERAL CELLS | S RELATI VELY WELL
REPRCDUCED BECAUSE BEG NNI NG AND ENDI NG PO NTS OF DRAI NAGE PATHS ARE
LOCATI ON CONTROLLED AND NOT LIM TED TO THE 8 DI RECTI ONS THAT APPLY TO A
SINGLE CELL. ALSO, THE D-8 METHOD | S NOT CAPABLE OF HANDLI NG DI VERGENT
FLOW

PROGRAM DEDNM | S BASED ON THE DOWNSLOPE FLOW ROUTI NG CONCEPT. AS SUCH
UPSTREAM DRAI NAGE AREAS AND DRAI NAGE PATHS ARE ASSUMED TO BE ADEQUATELY
DESCRI BE BY DOWNSLOPE FLOW ROUTI NG FROM ONE CELL SPI LLI NG ONTO THE

NEI GHBORI NG CELL LOCATED I N THE DI RECTI ON OF STEEPEST DESCENT.

CALI BRATI ON | S NECESSARY TO OPTI M ZE THE EXTRACTED DRAI NAGE NETWORK AND
SUBCATCHMENT PARAMETERS W TH REGARD TO FI ELD CONDI TI ONS. THE USER NMAY
SPEED- UP PROGRAM EXECUTI ON FOR CALI BRATI ON PURPOSES BY CHOOSI NG THE

CALI BRATI ON OPTI ON. HOWEVER, THE USER MUST HAVE MADE AT LEAST ONE I N TI AL
FULL RUN OF PROGRAM DEDNM BEFORE THE CALI BRATI ON OPTI ON CAN BE EXERCI SED.

PROGRAM DEDNM ACCEPTS ONLY RASTER CELLS THAT ARE SQUARES.

THE ELEVATI ON VALUES I N THE DEM MJUST BE POSI Tl VE | NTEGER OR DECI MAL
NUMBERS; THE ELEVATI ON VALUE OF ZERO | S NOT ACCEPTABLE.

I F DESI RED BY THE USER, THE | NPUT DEM CAN BE AGGREGATED OR RESAMPLED | NTO
ONE WTH A COARSER GRI D DURI NG THE | NI TI AL READI NG OF THE DEM DATA.

THI S AGGREGATI ON OR RESAMPLI NG MAY BE DESI RABLE TO OVERCOVE MACHI NE MEMORY,
OPERATI NG SYSTEM AND EXECUTI ON SPEED LI M TATI ONS.

WHEN AGGREGATI ON | S PERFORMED, THE AGGREGATI ON OF THE | NPUT DEM | NTO
ONE WTH A COARSER GRID | S ACCOVPLI SHED BY LI NEAR AVERAG NG OF RASTER
ELEVATI ON VALUES OVER A SQUARE HAVI NG THE SAME NUMBER OF HORI ZONTAL
AND VERTI CAL RASTER CELLS (NNOD). THE USER CANNOT AGGREGATE OVER

A DI FFERENT NUMBER OF HORI ZONTAL AND VERTI CAL RASTER CELLS.

THE MAXI MUM NUMBER FOR NNOD |'S CURRENTLY SET TO 20 (A SQUARE OF

400 RASTER CELLS). TH' S VALUE CAN BE CHANGED W TH VERY M NOR CHANGES
TO THE SCFTWARE.

WHEN RESAMPLI NG | S PERFCRMED, THE RESAMPLI NG OF THE | NPUT DEM | NTO ONE

W TH A COARSER GRID | S ACCOVPLI SHED BY SELECTI NG THE DEM ELEVATI ON VALUE
OF THE CENTER CELL OF THE RESAMPLI NG BOX (NNOD*NNOD). | F THI S ELEVATI ON
I'S | NDETERM NATE, THEN THE DEM ELEVATI ON VALUE OF THE CELL WHICH I S
CLOSEST TO THE CENTER AND WHI CH HAS A VALI D DEM ELEVATI ON VALUE IS PI CKED



AS THE RESAMPLED VALUE.

I F AGGREGATI ON OR RESAMPLI NG | S PERFORMED ON THE | NPUT DEM ELEVATI ONS,
THEN A CORRESPONDI NG AGGREGATI ON OR RESAMPLI NG | S PERFORMED ON THE

I NPUT CODES FOR THE CSA AND MSCL PARAMETERS. AGGREGATI ON IS ACCOWPLI SHED
BY RETAI NI NG THE MOST FREQUENTLY OCCURRI NG CODE VALUE | N THE AGGREGATI ON
W NDOW AND RESAMPLI NG | S ACCOVPLI SHED BY SELECTI NG THE CODE VALUE AT

THE CENTER OR CLOSEST TO THE CENTER OF THE RESAMPLI NG W NDOW

| F DESI RED BY THE USER, THE ENTERED ELEVATI ON DATA CAN BE SMOOTHED

USI NG A VEEI GHTED, SI NGLE OR MULTI PLE PASS, 3 BY 3 BOX-CAR FI LTER

THE CELL WAEI GHTI NG AND NUMBER OF SMOOTHI NG PASSES | S USER PROVI DED.
AFTER SMOOTHI NG THE ELEVATI ON DATA IS ROUNDED TO THE NEAREST DECI METER.
THI'S ROUNDI NG | S NECESSARY TO ALLOW THE TREATMENT COF FLAT AREAS W TH

| NDETERM NATE FLOW PATHS.

BOTH TYPES OF DEPRESSI ONS ARE ANALYZED, FILLED AND TREATED AS FLAT
SURFACES. | F DESIRED BY THE USER, THE OUTLET OF | MPOUNDMENT DEPRESSI ONS
CAN BE ANALYZED AND MODI FI ED | F THE NARROW SVELL OR LOCAL BLOCKAGE DOES
NOT EXCEED TWO CELLS IN W DTH. UNDER THESE CONDI TI ONS THE SWELL

OR BLOCKAGE CAN BE LOWERED TO THE LEVEL OF THE H GHEST OF THE TWO ADJACENT
CELL ELEVATI ONS THAT DEFI NE THE SWELL OR BLOCKAGE.

FLAT AREAS | N THE DEM ELEVATI ON DATA (| NCLUDI NG FLAT AREAS AS A RESULT CF
DEPRESSI ON FI LLI NG ARE MODI FI ED TO PRODUCE THE MOST LI KELY DRAI NAGE PATHS
AND TO PRODUCE A FULLY CONNECTED DRAI NAGE NETWORK. THE MCDI FI CATI ONS ARE
A FUNCTI ON OF THE FALLI NG AND RI SI NG TERRAI N THAT SURROUNDS THE FLAT AREA.
THE RELI EF MODI FI CATI ON USES | NCREMENTAL ELEVATI ONS OF 2/100, 000 OF A

DEM ELEVATION UNIT (1 METER) TO BU LD GRADI ENTS OVER FLAT SURFACES THAT
DRAI' N FLOW AVWAY FROM RI SI NG TERRAI N AND TOMRDS THE NEAREST OUTLET OF

THE FLAT SURFACE. THI S ALSO PROMOTES FLOW CONVERGENCE. | N MOST CASES
THE FI NAL ELEVATI ON | NCREMENTATI ON IS NOT EXPECTED TO ALTER THE ORI Gl NAL
TOPOGRAPHY BY A SI GNI FI CANT AMOUNT, YET IT IS SUFFI Cl ENT TO REMOVE

THE DRAI NAGE | NDETERM NACY OF FLAT AREAS. FLAT AREAS THAT ARE OVER

1500 CELLS LONG MAY BE EXCESSI VELY LARGE AND MAY EXCEED THE CAPABI LI TI ES
OF THE ALGORI THM

THE EDGE OF THE DEM I S CONSI DERED A SPECI AL BOUNDARY. RASTER CELLS ON
THE EDGE OF THE DEM THAT DO NOT HAVE ANY NEI GHBOR AT A LOWNER ELEVATI ON
ARE ASSUMED TO HAVE A FLOW VECTOR PO NTI NG OFF THE DEM

THE DEPRESSI ON FI LLED AND RELI EF CORRECTED ELEVATI ONS, THE FLOW VECTORS,
FLOW PATH CODES, THE UPSTREAM AREAS AND THE DRAI NAGE NETWORK ARE
COVPUTED FOR THE ENTI RE DEM RASTER. THE FOLLOW NG RASTERS AND PARAMETERS
ARE COVPUTED FOR THE DRAI NAGE AREA UPSTREAM OF A USER SPECI FI ED PO NT
(USUALLY THE WATERSHED OUTLET PO NT): THE FULLY CONNECTED DRAI NACE
NETWORK, THE WATERSHED SUBDI VI SI ON, THE SUBCATCHVMENTS AND ALL

CORRESPONDI NG NETWORK, CHANNEL AND SUBCATCHVENT PARAMETERS.

PROGRAM DEDNM DOES NOT HAVE G S DI SPLAY CAPABI LI TI ES.

PROGRAM DEDNM | S AN | NTERACTI VE PROGRAM WRI TTEN | N FORTRAN 90. THE

I NTERACTI VE PORTI ON OF THE PROGRAM REQUI RES THE USER TO DEFI NE THE EXACT
LOCATI ON OF THE WATERSHED OUTLET G VEN A DI SPLAY OF THE COMPUTED

CHANNEL NETWORK.

THE SI ZE OF THE DEM THAT CAN BE PROCESSED BY PROGRAM DEDNM | S LI M TED BY
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THE ACCESSI BLE MACHI NE MEMORY AND OPERATI NG SYSTEM LI M TATI ONS

UNDER WHI CH PROGRAM DEDNM | S COWPI LED AND EXECUTED. THE SI ZE OF THE
DEM (I N NUMBER OF ROAS AND COLUMNS) IS SET DYNAM CALLY BY THE PROGRAM AS
A FUNCTI ON OF USER | NPUT OF NUMBER OF ROA5 AND COLUMNS FOR THE DEM

- THE SIZE OF THE | NTEGER ELEVATI ON VALUES OF THE DEM MUST BE COVPATI BLE
W TH THE COWPI LER LI M TATI ONS REGARDI NG THE REPRESENTATI ON AND
PROCESSI NG OF | NTEGER VALUES. CONSI DERATI ON SHOULD BE G VEN TO THE
FACT THAT, FOR COVPUTATI ONAL PURPOSES, THE | NPUT ELEVATI ON VALUES
ARE | NTERNALLY MULTI PLI ED BY 100, 000 (TO ALLOW THE TREATMENT OF LOW
RELI EF TERRAIN). THEREFORE, A 32 BIT | NTEGER (| NTEGER*4) REPRESENTATI ON
MUST BE USED. THE 32 BI T | NTEGER REPRESENTATI ON CAN PROCESS ELEVATI ON
VALUES BETWEEN 1.0 AND +9, 999. 0 METERS.

- THE Sl ZE OF THE WATERSHED AREA, | N NUMBER OF CELLS, MUST BE W THI N
THE RANGE OF VALUES THAT CAN BE REPRESENTED BY AN | NTEGER*4 NUMBER
(2,147, 483, 648) .

- SOME COWPI LERS TAKE ADVANTAGE OF THE GREATER PRECI SI ON OF CURRENT
VARI ABLE VALUES I N A REG STER AS OPPOSED TO THE LESSER PRECI SI ON OF
THE VALUE WHEN RELOADED FROM MEMORY. A DI FFERENCE | N PRECI SI ON MAY
OCCUR BECAUSE THE PRECI SI ON OF THE DATUM | S GREATER I N A REG STER
THAN I N MEMORY. UNDER CERTAI N CONDI TI ONS PROGRAM DEDNM IS SENSI Tl VE
TO DI FFERENCES | N PRECI SI ON OF COVPUTED VARI ABLE VALUES WHEN THEY ARE
USED DI RECTLY FROM THE REG STER AS OPPOSED TO BEI NG RELOADED FROM MEMORY.
TO ENSURE CONSI STENT RESULTS THE USER SHOULD SET THE SW TCH OF THE
COWVPI LER TO CONSI STENTLY CHOOSE THE MEMORY REFERENCE PRECI SI ON FOR
NON- | NTEGER OPERATI ONS, | F AVAILABLE. | F NOT AVAILABLE IT IS POSSI BLE
THAT THE VERI FI CATI ON TESTS PRODUCE SLI GHTLY DI FFERENT RESULTS DUE TO
ROUNDI NG ERROR.

- SOVE OPERATI ONS | N TOPAZ ARE PERFORMED AT THE DOUBLE PRECI SI ON LEVEL ( SUCH
AS SUMVATI ONS OF SMALL AND LARGE VALUES). AFTER COWPLETI ON OF THE
OPERATI ONS THE RESULT | S CONVERTED BACK TO SI NGLE PRECI SI ON. THE
I NTRI NSI C FUNCTI ON FOR BACK CONVERSI ON TRUNCATES THE DOUBLE PRECI SI ON
TO A SINGLE PRECI SI ON NUMBER. | T DOES NOT ROUND THE NUMBER!
AS A RESULT, DOUBLE PRECI SI ON NUMBERS SUCH AS 4. 44999999 ARE TRUNCATED
TO SI NGLE PRECI SI ON VALUES OF 4.449999 EVEN THOUGH I T SHOULD HAVE
BEEN ROUNDED TO 4.450000. THI S MAY, UNDER CERTAI N Cl RCUMSTANCES, LEAD
TO A SLI GHT ROUNDI NG ERROR AS THE VALUE | S PRINTED WTH A LI M TED
NUMBER OF SI GNI FI CANT DI G TS.

* Kk *

* Kk *

* % %

* % %

* % %

* % %

* k%

ENDI NG SBRT CAPLI M
BEG NNI NG SBRT | O NI T.
ENDI NG SBRT | O NI T.
BEG NNI NG SBRT | NI TI L.
ENDI NG SBRT | NI Tl L.
BEG NNI NG SBRT | NCNT.
ENDI NG SBRT | NCNT.

TI TLE OF THE CURRENT TOPAZ APPLI CATI ON:

DATE: 23 AUGUST 1999 DEDNM VERSI ON 3.1
APPLI CATI ON FOR TESTI NG AND VERI FI CATI ON; | NPUT FI LE " VARI ABLE".
TESTI NG AND CALI BRATI ON.

-



*** BEG NNI NG SBRT OTCNT.
PRI NT- OUT OF | NPUT DATA FROM FI LE DNMCNT. | NP AND RELATED DATA.

>>> DEM RASTER PARAMETERS <<<
- TITLE OF CURRENT TOPAZ APPLI CATI ON (3 LI NES):

DATE: 23 AUGUST 1999 DEDNM VERSI ON 3.1
APPLI CATI ON FOR TESTI NG AND VERI FI CATI ON; | NPUT FI LE " VARI ABLE".
TESTI NG AND CALI BRATI ON.

- ZONE OF THE DEM 0
- EASTI NG AND NORTHI NG COORDI NATE OF THE UPPER LEFT CORNER OF THE DEM
0 0
- NUMBER OF ROWS AND COLUMNS | N THE | NPUT DEM 23 36
- PRELI M NARY NUMBER OF ROAS AND COLUWNS | N THE DEM AFTER AGGREGATI OV
RESAMPLI NG ( VALUES W LL BE FI NALI ZED AFTER READI NG ACTUAL DEM DATA):
23 36
- ARRAY SIZE LIMT BEYOND WHI CH A WARNI NG FOR LARGE ARRAY SI ZE |'S PRI NTED:
1500
- ARRAY SIZE FOR COLUMNS BEFORE AGGREGATI ON/ RESAMPLI NG 36
- ARRAY SIZE FOR ROWS AND CCOLUWNS AFTER AGGREGATI ON RESAMPLI NG
23 36
- USER ENTERED MAXI MUM AND M NI MUM ELEVATI ON | N METERS ROUNDED
TO THE NEAREST DECI METER: 256.0 1.0
- NUMBER OF DIG TS I N THE MAXI MUM ELEVATI ON VALUE BEFORE THE
DECI MAL PO NT: 3
- INITI AL USER ENTERED MAXI MUM AND M NI MUM ELEVATI ON VALUE I N METERS
TI MES 100000 ( VALUE MAY CHANGE AFTER RELI EF | NCREMENTATI ON OF FLAT AREA.):

25600000 100000
- MAXI MUM AND M NI MUM DEM ELEVATI ON VALUE | N PROGRAM | NTERNAL UNI TS:
25600000 100000

- USER ENTERED ELEVATI ON VALUE SPECI FYI NG | NDETERM NATE ELEVATI ONS: 0. 00
- DEM ELEVATI ON VALUE SPECI FYI NG | NDETERM NATE ELEVATI ONS I N
PROGRAM | NTERNAL UNI TS: 0
- PROGRAM | NTERNAL | NDETERM NATE ELEVATI ON VALUE: -400000
- LENGTH OF A CELL IN METERS OF THE | NPUT DEM RASTER BEFCORE AND AFTER

AGCREGATI OV RESAMPLI NG 30. 000 30. 000
- AREA OF A CELL I N HECTARES OF THE | NPUT DEM RASTER BEFCRE AND AFTER
AGGREGATI OV RESAMPLI NG 0. 090 0. 090

- ORI ENTATI ON OF THE DEM RASTER: O
- USER ENTERED ROW AND COLUMN COORDI NATES OF THE OUTLET OF THE WATERSHED
BEFORE AGGREGATI ON/ RESAMPLI NG

ROW = 20 CO.: = 22
- INITIAL ROW AND CCLUWMN COCRDI NATES OF THE OUTLET OF THE WATERSHED:
ROW = 20 CO.: = 22

NOTE: | F AGGREGATI ON/ RESAMPLI NG WAS SELECTED THE COORDI NATES REFER TO
THE AGGREGATED/ RESAMPLED DEM RASTER.

>>> DEM ELEVATI ON PRE- PROCESSI NG AND PARTI AL PROCESSI NG OPTI ONS <<<
- OPTI ON FOR AGGRECGATI NG RESAMPLI NG THE DEM RASTER: 0
- AGGREGATI ON RESAMPLI NG FACTOR: 1
- OPTI ON FOR SMOOTHI NG THE | NPUT DEM DATA: O
- NUMBER OF SMOOTHI NG PASSES TO BE MADE: 2
- VEI GAT ASSI GNED TO THE CENTER, CROSS AND DI AGONAL CELLS:
2 1 1
- OPTION FOR ANALYSI S AND ADJUSTMENT OF THE DEPRESSI ON OUTLET: O

NN



- OPTION FOR FULL OR PARTI AL DEM PROCESSI NG O

>>> DEM PROCESSI NG OPTI ONS AND NETWORK EXTRACTI ON PARAMETERS <<<

CSA- MBCL CSA MSCL THRESHOLD NUMBER
CODE VALUE VALUE OF CELLS DEFI NI NG
[ HAJ [M A CHANNEL
0 N A N A N A
1 1. 00 30.0 11
2 -1.00 1.0 -1
3 -1.00 1.0 -1
4 -1.00 -1.0 -1
5 -1.00 -1.0 -1

- OPTI ON FOR CALI BRATI ON RUN OF DEDNM O
- RASTER CHECKI NG FOR ERRORS AND | NCONSI STENCI ES: 1

>>> USER OUTPUT OPTI ONS <<<
FOR ALL OF THE FOLLOW NG OPTI ONS:
A VALUE OF 1 | NDI CATES WRITE A FILE TO OUTPUT, OR,
A VALUE OF 0 | NDI CATES DO NOT WRI TE A FI LE.
- WRITE | NPUT DATA TO FI LE DEDNM RPT: 1
- WRI TE MODULE CAPABI LI TI ES TO DEDNM RPT: 1
- WRI TE TABULAR DRAI NAGE NETWORK DATA FILE NETW TAB: 1
- WRI TE TABULAR SUBCATCHMENT DATA FI LE SBCT. TAB: 1

*** ENDI NG SBRT OTCNT.
**x** BEG NNI NG DEM | NPUT AND DEM PRE- PROCESSI NG
=== ALLOCATI NG | EL ARRAY.
*** BEG NNI NG SBRT | NDEM
FI NAL NUVBER OF ROAS AND COLUWNS COF THE RASTER ARRAYS:
ROW = 23 CCLUWN = 36

NOTE: | F AGGREGATI ON OR RESAMPLI NG WAS SELECTED THE NUMBERS REPRESENT
THE NEW SI ZE OF THE AGGREGATED OR RESAMPLED RASTER ARRAYS.

*** ENDI NG SBRT | NDEM
*** BEG NNI NG SBRT ERCHK.

M NI MUM VALUE ALLOWED\ DETECTED: 100000
MAXI MUM VALUE ALLOWED\ DETECTED: 25600000
NUMBER OF M NI MUM AND NMAXI MUM VALUES: 8
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM

| NDETERM NATE VALUE AND COUNT: - 400000
NUMBER CF CELLS | N RASTER ENTERED/ TESTED: 828

NUVMBER OF UNRESOLVED VALUES:
*** ENDI NG SBRT ERCHK.
*** BEG NNI NG SBRT RSTI O
*** ENDI NG SBRT RSTI O
=== ALLOCATI NG | NDTR ARRAY.
*** BEG NNI NG SBRT | NDTAR.
*** ENDI NG SBRT | NDTAR.
*** BEG NNI NG SBRT ERCHK.

M Nl MUM VALUE ALLOWED\ DETECTED: 1
MAXI MUM VALUE ALLOWED\ DETECTED: 2
NUMBER OF M NI MUM AND MAXI MUM VAL UES: 414
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM

| NDETERM NATE VALUE AND COUNT: 0

NUVMBER OF CELLS I N RASTER ENTERED/ TESTED: 828

N

100000
900000
738

82

0

828

0



NUMBER OF UNRESOLVED VALUES: 0
*** ENDI NG SBRT ERCHK.
*** BEG NNI NG SBRT RSTI O
*** ENDI NG SBRT RSTI O
***** BEG NNI NG DEPRESSI ON AND FLAT AREA TREATMENT.
=== ALLOCATI NG | T1IA ARRAY.
=== ALLOCATI NG | T1B ARRAY.
*** BEG NNI NG SBRT FI LDEP.
*** ENDI NG SBRT FI LDEP.
=== DEALLOCATI NG | T1IA ARRAY.
*** BEG NNI NG SBRT ERCHK.

M NI MUM VALUE ALLOWED\ DETECTED: 100000 100000
MAXI MUM VALUE ALLOWED\ DETECTED: 25600000 900000
NUMBER OF M NI MUM AND MAXI MUM VALUES: 8 738
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM 82
| NDETERM NATE VALUE AND COUNT: - 400000 0
NUMBER CF CELLS | N RASTER ENTERED/ TESTED: 828 828
NUVMBER OF UNRESOLVED VALUES: 0

*** ENDI NG SBRT ERCHK.

*** BEG NNI NG SBRT RSTI O
*** ENDI NG SBRT RSTI O

=== ALLOCATI NG | T2A ARRAY.
=== ALLOCATI NG | T3A ARRAY.
*** BEG NNI NG SBRT RELI EF.
*** ENDI NG SBRT RELI EF.

=== DEALLOCATI NG | T3A ARRAY.
=== DEALLOCATI NG | T2ZA ARRAY.
=== DEALLOCATI NG | T1B ARRAY.
*** BEG NNI NG SBRT ERCHK.

M NI MUM VALUE ALLOWED\ DETECTED: 100000 100000
MAXI MUM VALUE ALLOWED\ DETECTED: 25600000 900006
NUMBER OF M NI MUM AND MAXI MUM VALUES: 1 27
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM 800
| NDETERM NATE VALUE AND COUNT: - 400000 0
NUMBER CF CELLS I N RASTER ENTERED/ TESTED: 828 828
NUVMBER OF UNRESOLVED VALUES: 0

*** ENDI NG SBRT ERCHK.

*** BEG NNI NG SBRT RSTI O

**xx* BEG NNI NG FLOW VECTOR, FLOW PATH AND DRAI NAGE AREA COMPUTATI ONS.
=== ALLOCATI NG | FV ARRAY.

*** BEG NNI NG SBRT FLOVEC.

*** ENDI NG SBRT FLOVEC.

=== DEALLOCATI NG | EL ARRAY.

=== DEALLOCATI NG | NDTR ARRAY.

*** BEG NNI NG SBRT ERCHK.

M NI MUM VALUE ALLOWED\ DETECTED: 1 1
MAXI MUM VALUE ALLOWED\ DETECTED: 9 9
NUMBER OF M NI MUM AND NMAXI MUM VALUES: 26 36
NUMBER OF VALUES BETWEEN M NI MUM AND NMAXI MUM 766
| NDETERM NATE VALUE AND COUNT: 0 0
UNACCEPTABLE VALUE AND COUNT: 5 0
NUMBER CF CELLS | N RASTER ENTERED/ TESTED: 828 828
NUVMBER OF UNRESOLVED VALUES: 0

*** ENDI NG SBRT ERCHK.

*** BEG NNI NG SBRT RSTI O
*** ENDI NG SBRT RSTI O

=== ALLOCATI NG | FLP ARRAY.
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*** BEG NNI NG SBRT FLOPAT.

*** ENDI NG SBRT FLOPAT.

*** BEG NNI NG SBRT ERCHK.
M NI MUM VALUE ALLOWED\ DETECTED:
MAXI MUM VALUE ALLOWED\ DETECTED:
NUMBER OF M NI MUM AND MAXI MUM VALUES:
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM
| NDETERM NATE VALUE AND COUNT:
NUMBER CF CELLS I N RASTER ENTERED/ TESTED:
NUMBER OF UNRESOLVED VALUES:

*** ENDI NG SBRT ERCHK.

*** BEG NNI NG SBRT RSTI O

*** ENDI NG SBRT RSTI O

=== ALLOCATI NG | CA ARRAY.

*** BEG NNI NG SBRT UPAREA.

*** ENDI NG SBRT UPAREA.

=== DEALLOCATI NG | FLP ARRAY.

*** BEG NNI NG SBRT ERCHK.
M NI MUM VALUE ALLOWED\ DETECTED:
MAXI MUM VALUE ALLOWED\ DETECTED:
NUMBER OF M NI MUM AND NMAXI MUM VALUES:
NUMBER OF VALUES BETWEEN M NI MUM AND NMAXI MUM
| NDETERM NATE VALUE AND COUNT:
NUMBER COF CELLS I N RASTER ENTERED/ TESTED:
NUVMBER OF UNRESOLVED VALUES:

*** ENDI NG SBRT ERCHK.

*** BEG NNI NG SBRT RSTI O.

*** ENDI NG SBRT RSTI O

*xxxx BEG NNI NG CHANNEL NETWORK DEFI NI TI ON.

=== ALLOCATI NG | CMCOD ARRAY.

*** BEG NNI NG SBRT | NPCCD.

*** ENDI NG SBRT | NPCOD.

*** BEG NNI NG SBRT ERCHK.
M Nl MUM VALUE ALLOWED\ DETECTED:
MAXI MUM VALUE ALLOWED\ DETECTED:
NUMBER OF M NI MUM AND MAXI MUM VAL UES:
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM
| NDETERM NATE VALUE AND COUNT:
NUVMBER OF CELLS I N RASTER ENTERED/ TESTED:
NUMBER OF UNRESOLVED VALUES:

*** ENDI NG SBRT ERCHK.

*** BEG NNI NG SBRT RSTI O.

*** ENDI NG SBRT RSTI O.

=== ALLOCATI NG NTW ARRAY.

*** BEG NNI NG SBRT NETFUL.

*** ENDI NG SBRT NETFUL.

*** BEG NNI NG SBRT ERCHK.
M NI MUM VALUE ALLOWED\ DETECTED:
MAXI MUM VALUE ALLOWED\ DETECTED:
NUMBER OF M NI MUM AND MAXI MUM VALUES:
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM
| NDETERM NATE VALUE AND COUNT:
NUMBER CF CELLS I N RASTER ENTERED/ TESTED:
NUVMBER OF UNRESOLVED VALUES:

*** BEG NNI NG SBRT PRUNE.

568
361

-1
828

414

828

1
103
5

0
828

=== ALLOCATI NG LOCAL JRST, JCST, NORT, TDI ST AND VM NLG ARRAYS.

=== DEALLOCATI NG LOCAL JRST, JCST AND NORT ARRAYS.

2%

371
361

828

568

466

828

102

83
739
828



ENDI NG SBRT PRUNE.

DEALLOCATI NG | CMCOD ARRAY.

BEG NNI NG SBRT ERCHK.

M NI MUM VALUE ALLOWED\ DETECTED:

MAXI MUM VALUE ALLOWED\ DETECTED:

NUMBER OF M NI MUM AND MAXI MUM VALUES:
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM
| NDETERM NATE VALUE AND COUNT:

NUMBER CF CELLS I N RASTER ENTERED/ TESTED:
NUMBER OF UNRESOLVED VALUES:

ENDI NG SBRT ERCHK.

BEG NNI NG SBRT RSTI O

ALLCCATI NG | T1IA ARRAY.

BEG NNI NG SBRT PRUNE1L.

ENDI NG SBRT PRUNE1L.

BEG NNI NG SBRT ERCHK.

M Nl MUM VALUE ALLOWED\ DETECTED:

MAXI MUM VALUE ALLOWED\ DETECTED:

NUMBER OF M NI MUM AND NMAXI MUM VALUES:
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM
| NDETERM NATE VALUE AND COUNT:

NUVMBER OF CELLS I N RASTER ENTERED/ TESTED:
NUVBER OF UNRESOLVED VALUES:

ENDI NG SBRT ERCHK.

BEG NNI NG SBRT RSTI O.

ENDI NG SBRT RSTI O.

DEALLOCATI NG | T1LA ARRAY.

* BEGQ NNI NG WATERSHED OUTLET AND BOUNDARY DEFI NI TI ON.

ALLOCATI NG | T3A ARRAY.

BEG NNI NG SBRT OUTLET.

ENDI NG SBRT OUTLET.

DEALLOCATI NG | T3A ARRAY.

ALLOCATI NG BND ARRAY.

ALLOCATI NG | NDTR ARRAY.

BEG NNI NG SBRT RSTI O.

END SBRT RSTI O

BEG NNI NG SBRT RSTI O

END SBRT RSTI O

BEG NNI NG SBRT BOUND.

ENDI NG SBRT BOUND.

BEG NNI NG SBRT ERCHK.

BEG NNI NG SBRT ERCHK.

M Nl MUM VALUE ALLOWED\ DETECTED:

MAXI MUM VALUE ALLOWED\ DETECTED:
NUMBER OF M NI MUM AND MAXI MUM VAL UES:
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM
| NDETERM NATE VALUE AND COUNT:

NUVMBER OF CELLS I N RASTER ENTERED/ TESTED:
NUMBER OF UNRESOLVED VALUES:

END SBRT ERCHK.

BEG NNI NG SBRT RSTI O.

ENDI NG SBRT RSTI O.

DEALLOCATI NG | NDTR ARRAY.

BEG NNI NG SBRT MAPBOD.

ENDI NG SBRT MAPBCD.

BEG NNI NG SBRT ERCHK.

M NI MUM VALUE ALLOWED\ DETECTED:

103

828

I NENYS)

828

274

-1
828

100
84

739
828

45

739
828

= O

554

828



MAXI MUM VALUE ALLOWED\ DETECTED: 9 9

NUMBER OF M NI MUM AND NMAXI MUM VALUES: 274 35
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM 519
| NDETERM NATE VALUE AND COUNT: -1 0
UNACCEPTABLE VALUE AND COUNT: 5 0
NUMBER COF CELLS | N RASTER ENTERED/ TESTED: 828 828
NUVMBER OF UNRESOLVED VALUES: 0

*** ENDI NG SBRT ERCHK.
*** BEG NNI NG SBRT ERCHK.

M NI MUM VALUE ALLOWED\ DETECTED: 0 0
MAXI MUM VALUE ALLOWED\ DETECTED: 100 100
NUMBER OF M NI MUM AND NMAXI MUM VALUES: 742 81
NUMBER OF VALUES BETWEEN M NI MUM AND NMAXI MUM 5
| NDETERM NATE VALUE AND COUNT: -1 0
NUMBER CF CELLS | N RASTER ENTERED/ TESTED: 828 828
NUVMBER OF UNRESOLVED VALUES: 0

*** ENDI NG SBRT ERCHK.

=== DEALLOCATI NG BND ARRAY.

¥*xx% BEG NNI NG CHANNEL LI NK AND NETWORK NOCDE COVPUTATI ONS.
=== ALLOCATI NG | EL ARRAY.

*** BEG NNI NG SBRT RSTI O

*** ENDI NG SBRT RSTI O

=== ALLOCATI NG ALL ARRAYS I N MODULE DTCHAL.
*** BEG NNI NG SBRT NETAN.

*** ENDI NG SBRT NETAN.

=== DEALLOCATI NG | EL ARRAY.

=== DEALLOCATI NG | CA ARRAY.

*** BEG NNI NG SBRT ERCHK.

M NI MUM VALUE ALLOWED\ DETECTED: 0 0
MAXI MUM VALUE ALLOWED\ DETECTED: 2 2
NUMBER OF M NI MUM AND NMAXI MUM VAL UES: 742 5
NUVMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM 81
| NDETERM NATE VALUE AND COUNT: -1 0
NUMBER CF CELLS I N RASTER ENTERED/ TESTED: 828 828
NUVMBER OF UNRESOLVED VALUES: 0

*** ENDI NG SBRT ERCHK.
=== ALLOCATI NG | T1IA ARRAY.
*** BEG NNI NG SBRT RSTI O
*** ENDI NG SBRT RSTI O
=== DEALLOCATI NG | T1IA ARRAY.
*** BEG NNI NG SBRT NETNUM
*** ENDI NG SBRT NETNUM
*** BEG NNI NG SBRT OTCHA.
*** ENDI NG SBRT OTCHA.
*x*xx*x BEG NNI NG CATCHMENT COMPUTATI ONS.
=== ALLOCATI NG NSBC ARRAY.
*** BEG NNI NG SBRT SUBWI'1.
*** ENDI NG SBRT SUBWI1.
=== DEALLOCATI NG NTW ARRAY.
=== ALLOCATI NG ALL ARRAYS I N MODULE DTCAT1.
=== ALLOCATI NG | T1A ARRAY.
*** BEG NNI NG SBRT SUBWA.
*** ENDI NG SBRT SUBWA.
=== DEALLOCATI NG | T1A ARRAY.
=== DEALLOCATI NG | FV ARRAY.
*** BEG NNI NG SBRT ERCHK.
M NI MUM VALUE ALLOWED\ DETECTED: 20 22

nr



MAXI MUM VALUE ALLOWED\ DETECTED:
NUMBER OF M NI MUM AND NMAXI MUM VALUES:
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM
| NDETERM NATE VALUE AND COUNT:
NUMBER COF CELLS | N RASTER ENTERED/ TESTED:
NUVBER OF UNRESOLVED VALUES:

*** ENDI NG SBRT ERCHK.

*** BEG NNI NG SBRT RSTI O.

*** ENDI NG SBRT RSTI O.

=== DEALLOCATI NG NSBC ARRAY.

*** BEG NNI NG SBRT OTW N.

*** ENDI NG SBRT OTW N.

*xxxx BEG NNI NG TO WRI TE UNFORMATTED FI LES.

*** BEG NNI NG SBRT | OCHA.

*** ENDI NG SBRT | OCHA.

*** BEG NNI NG SBRT | OCAT.

*** ENDI NG SBRT | OCAT.

=== DE- ALLOCATI NG ALL ARRAYS | N MODULE DTCHAL.

=== DE- ALLOCATI NG ALL ARRAYS | N MODULE DTCAT1.

*** BEG NNI NG SBRT OTCNTL1.

*** ENDI NG SBRT OTCNT1.

*xx** ENDI NG PROGRAM DEDNM

nr

104

828

104

10
536
274
828



10.2.5 Output file NETW TAB

Note: This file has been abbreviated to accommmodate the fornmat
requi renments of this manual. Access the actual file to view all
i ncluded paraneters.

TOPAZ SOFTWARE : TOPAZ PARAMETERI ZATI ON SOFTWARE SYSTEM
PROGRAM DEDNM : DI G TAL ELEVATI ON DRAI NAGE NETWORK MODEL PROGRAM
VERSI ON 3. 10, APRIL 1999

J. GARBRECHT, USDA-ARS, EL RENO, OKLAHOVA, USA.

L. MARTZ, UNI VERSITY OF SASKATCHEWAN, SASKATOON, CANADA.
TI TLE OF CURRENT TOPAZ APPLI CATI ON:

DATE: 23 AUGUST 1999 DEDNM VERSI ON 3.1

APPLI CATI ON FOR TESTI NG AND VERI FI CATI ON; | NPUT FI LE " VARI ABLE".
TESTI NG AND CALI BRATI ON.

CHAN. CHANNEL COORDI NATES CHANNEL TERRAI' N
CNTR ORDER UPSTREAM DOWNSTREAM LENGTH ELEVATION I N
PREV. LAST IN # CELL METERS
# # ROW COL ROW COL ROW COL W DTHS UPSTR. DWSTR.
1 2 3 4 5 6 7 8 9 10 11
1 1 13 55 24 54 25 54 12. 41 85.7 66. 4
2 1 17 21 18 23 18 24 3.41 102. 8 95.5
3 1 20 62 26 60 27 59 8.24 77.8 61. 4
4 1 24 20 19 24 18 24 7.66 111. 4 95.5
5 1 26 65 29 63 30 62 5.24 69. 6 8.4
6 1 33 32 47 49 48 49 29. 56 98. 3 63. 8
7 1 41 20 48 48 48 49 32.73 117.0 63.8
8 2 18 24 25 53 25 54 34.56 95.5 66. 4
9 2 25 54 27 58 27 59 5.83 66. 4 61. 4
10 2 27 59 29 61 30 62 4. 24 61.4 58.4
11 2 30 62 53 78 54 79 31.63 58.4 44. 2
12 2 48 49 54 78 54 79 35.56 63. 8 44,2
13 3 54 79 59 93 58 94 20.73 44, 2 34.6
14 3 58 94 58 94 58 94 0. 00 34.6 34.6
*3‘ NO'I'ES * %

- COLUWS 1 THROUGH 22 ARE COVPUTED BY PROGRAM DEDNM COLUWMNS 23 AND 24 ARE
COVPUTED BY PROGRAM PARAM

- FOR COWPLEX JUNCTI ON NODES THE CHANNEL LI NK | NFORMATI ON
RELATES TO THE FI RST NODE NUMBER ONLY.

- BECAUSE THE NETWORK MAY CONTAI N COVPLEX JUNCTI ONS, THE NUMBER OF CHANNEL LI NKS
MAY BE SMALLER THAN THE THEORETI CALLY EXPECTED NUMBER BASED ON THE COUNT OF
SOURCE NODES.

- THE LAST LI NE OF DATA DOES NOT REPRESENT A CHANNEL LINK. | T REPRESENTS THE
WATERSHED OUTLET CELL.

- ELEVATI ON VALUES ARE REPORTED TO THE NEAREST DECI METER

- THE THREE DRAI NAGE AREA CCLUWMNS UNDER THE HEADI NG OF UPSTREAM AREA DO NOT
| NCLUDE THE AREA OF THE CURRENT CELL | TSELF. THEY | NCLUDE ALL ( CHANNEL AND
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OVERLAND) | NFLOAS FLOW NG | NTO THE CURRENT CELL. THI S LAST COMMENT | S

PARTI CULARLY RELEVANT FOR THE COLUMN LABELED * UPSTR. *.
THE DI RECT DRAI NAGE AREA | S ALL OVERLAND AREA FLOW NG DI RECTLY | NTO A CHANNEL
LINK.  TH' S DOES NOT | NCLUDE UPSTREAM CHANNEL | NFLOW BUT | T DCES | NCLUDE
UPSTREAM OVERLAND | NFLOW I NTO THE FI RST CELL OF A CHANNEL LINK. ALSO, THE

DI RECT DRAI NAGE AREA FOR FI RST ORDER CHANNELS DOES NOT | NCLUDE THE DRAI NAGE
AREA FLOW NG | NTO THE CHANNEL SOURCE NODE OR CELL. THI S SOURCE DRAI NAGE AREA
'S G VEN FOR FI RST ORDER CHANNELS BY THE COLUWN LABELED *UPSTR. *.
THE DI RECT DRAI NAGE AREA | NTO THE OUTLET CELL, AS WELL AS THE AREA OF THE
OUTLET CELL | TSELF, ARE ACCOUNTED FOR I N THE LAST CHANNEL LI NK (PREVI QUS TO
LAST DATA LINE). AS A RESULT, THE VALUE OF THE DI RECT DRAI NAGE AREA OF THE
LAST CHANNEL LI NK I NCLUDES, IN ADDITION TO ITS OAN DI RECT DRAI NAGE AREA, THE
DI RECT DRAI NAGE AREA | NTO THE OUTLET CELL, AS WELL AS THE AREA OF THE QUTLET
CELL I TSELF. THI S NECESSI TATES THAT THE UPSTREAM AREA LABELED "DWSTR. -1" OF
THE LAST CHANNEL LI NK ALSO | NCLUDES THE DI RECT DRAI NAGE AREA OF THE OUTLET
CELL, AS WELL AS THE AREA OF THE OUTLET CELL | TSELF.

VALUE OF -1 | NDI CATES TERM NOT APPLI CABLE.

NN



10.2.6 Output file SBCT. TAB

TOPAZ SOFTWARE : TOPAZ PARAMETERI ZATI ON SOFTWARE SYSTEM
PROGRAM DEDNM : DI G TAL ELEVATI ON DRAI NAGE NETWORK MODEL PROGRAM
VERSI ON 3. 10, APRIL 1999

J. GARBRECHT, USDA-ARS, EL RENO, OKLAHOWA, USA.

L. MARTZ, UNIVERSITY OF SASKATCHEWAN, SASKATOON, CANADA.
TI TLE OF CURRENT TOPAZ APPLI CATI ON:

DATE: 23 AUGUST 1999 DEDNM VERSI ON 3. 1

APPLI CATI ON FOR TESTI NG AND VERI FI CATI ON; | NPUT FI LE " VARI ABLE".
TESTI NG AND CALI BRATI ON.

TABLE OF RASTER- NETWORK SUBCATCHMENT | NFORMATI ON AS COMPUTED BY PROGRAM DEDNM

NOTE: FOR COVPLEX JUNCTI ON NODES ONLY THE SUBCATCHVENT | NFORMATI ON
PERTAI NI NG TO THE FI RST NODE NUMBER I'S G VEN. SUBSEQUENT NODES
ARE HYPOTHETI CAL NODES AND HAVE NO CORRESPONDI NG SUBCATCHMENT | NFORMATI ON.

CHAN. CHAN. CHAN. SUBCATCHMENT AREA | N NUMBER OF CELLS

CNTR. ORDER | NDEX SOURCE LEFT Rl GHT CHANNEL TOTAL
1 1 7 11 18 18 12 59
2 1 9 15 35 38 10 98
3 1 5 18 47 94 31 190
4 1 3 11 27 60 18 116
5 1 10 20 28 12 10 70
6 2 2 -1 8 8 5 21
7 2 1 -1 -1 -1 -1 -1

-1
* % NO'I'E * %

- BECAUSE THERE MAY BE JUNCTI ONS W TH MULTI PLE TRI BUTARI ES, THE NUMBER
OF SUBCATCHMENTS NMAY BE SMALLER THAN THE THEORETI CALLY EXPECTED NUMBER.

- THE LAST LI NE OF DATA DOES NOT REPRESENT A SUBCATCHMENT.
I T REPRESENTS THE WATERSHED OUTLET CELL.

- THE SUBCATCHMENT AREAS | NTO THE OUTLET CELL ARE ACCOUNTED FOR | N THE
LAST CHANNEL LI NK (PREVI OUS TO LAST DATA LI NE).
AS A RESULT, THE VALUE OF THE SUBCATCHMENT AREAS OF THE LAST CHANNEL
LI NK I NCLUDE, | N ADDI TI ON TO THEI R OAN SUBCATCHMVENT AREAS, THE SUBCATCHVENT
AREAS | NTO THE OUTLET CELL.

- VALUE CF -1 | NDI CATES TERM NOT APPL| CABLE.

NN



10.2.7 Input file RASPRO. I NP

C
Ok*****************************************************************************
C I NPUT DATA FI LE RASPRO. | NP

C THI S I NPUT DATA FILE IS THE GENERAL | NPUT FI LE FOR PROGRAM RASPRO.

C THE | NPUT ALLOWS THE USER TO SELECT THE OPTI ONS FOR ADDI TI ONAL RASTER

C PROCESSI NG FROM RASTERS GENERATED BY PROGRAM DEDNM
Oc*****************************************************************************
C

C WRI TE THE PROGRAM | NPUT VALUES AND USER OPTI ONS TO REPORT FI LE RASPRO. RPT.
CENTER O FOR NO, ENTER 1 FOR YES:

C

[EEN

FOR ALL OPTI ONS SELECT: 1 TO ENABLE THE OPTION, OR
(I NTEGER VALUE REQUI RED) 0 TO DI SABLE THE OPTI ON.

*xxxx PROCESS NETWORK AND SUBCATCHMENT DATA: ENHANCE NETWORK; AGGREGATE
SUBCATCHMENT AREAS; CREATE SUBCATCHMENT BOUNDARY LI NES FOR AGGREGATED
AND UNAGGREGATED SUBCATCHMENTS.

**¥*x* PROCESS ELEVATI ON DATA: | DENTI FY LOCATI ON AND EXTENT OF DEPRESSI ONS
AND FLAT AREAS; DEFI NE BANDS OF EQUAL ELEVATI ON; COVPUTE ELEVATI ON
DROP TO NEXT CHANNEL AND TO WATERSHED OUTLET.

O0O00 0000000

30 DESI RED NUMBER OF BANDS OF EQUAL ELEVATI ONS ( MAXI MUM 100) .

C ***** COVPUTE LOCAL SLOPE AND ASPECT ALTERNATI VES: FLOW VECTOR SLOPE;
Cc HYDRAULI C SLOPE; TERRAI N SLOPE; FLOW VECTOR ASPECT; TERRAI N ASPECT.

C ***** COWPUTE FLOW PATH DI STANCES: FLOW PATH DI STANCE TO OUTLET; FLOW PATH
C DI STANCE TO THE FI RST DOWNSTREAM CHANNEL.
1



10.2.8 Output file RASPRO. RPT

**xx% BEG NNI NG PROGRAM RASPRO.
**¥***x | NI TI ALl ZI NG AND READI NG GENERAL 1/ 0.
*** BEG NNI NG SBRT COUTI TL.
TOPAZ SOFTWARE: TOPOGRAPHI C PARAMETERI ZATI ON SOFTWARE SYSTEM
VERSI ON 3. 12, AUGUST 1999
PROGRAM RASPRO: RASTER PROCESSI NG PROGRAM
VERSI ON 3. 10, APRIL 1999

J. GARBRECHT, USDA-ARS, EL RENO, OKLAHOWVA, USA.
L. MARTZ, UNI VERSITY OF SASKATCHEWAN, SASKATOON, CANADA.
J. CAMPBELL, USDA-ARS, EL RENO, COKLAHOVA, USA.

DI SCLAI MER

THI'S PROGRAM AND | TS SUBROUTI NES ARE ACCEPTED AND USED BY THE RECI PI ENT UPON
THE EXPRESS UNDERSTANDI NG THAT THE DEVELOPERS MAKE NO WARRANTI ES, EXPRESSED
OR | MPLI ED, CONCERNI NG THE ACCURACY, COVPLETENESS, RELIABILITY OR

SUI TABI LI TY FOR ANY ONE PURPOSE, AND THAT THE DEVELOPERS SHALL BE UNDER NO
LI ABILITY TO ANY PERSON BY REASON OF ANY USE MADE THEREOF.

THE SUBROUTINES I N THI S PROGRAM CANNOT BE LI FTED, EXTRACTED OR TRANSFERRED
OUT OF THI'S PROGRAM FOR USE W TH OTHER PROGRAMS OR OTHER PURPOSES BECAUSE

I NPUT VARI ABLES | NTO SUBROUTI NES MUST HAVE BEEN PROCESSED AND ASSI GNED

SPECI FI C VALUES BY PRECEDI NG SUBROUTI NES THAT REFLECT PROGRAM CODE AND
TERRAI N SPECI FI C PARTI CULARI TI ES. THE USE OF A SUBROUTI NE FOR OTHER PURPOSES
THAN I N TH' S PROGRAM MAY PRODUCE, AT BEST, | NEXECUTABLE CODE, OR, AT WORST,
ERRONEOQUS RESULTS THAT GO UNRECOGNI ZED.

THE AUTHORS AND DEVELOPERS OF THI S PROGRAM AND | TS SUBROUTI NES SHALL BE
ACKNOALEDGED WHEN THE CODE, THE MODEL AND/ OR THE NUMERI CAL SCLUTI ON

TECHNI QUES USED HEREI N ARE DI RECTLY APPLI ED I N CONJUNCTI ON W TH ANOTHER
CODE, OR DESCRI BED AND/ OR REFERRED TO | N A PUBLI CATI ON OR PRESENTATI ON.

TI TLE OF CURRENT TOPAZ APPLI| CATI ON:

DATE: 23 AUGUST 1999 DEDNM VERSI ON 3.1
APPLI CATI ON FOR TESTI NG AND VERI FI CATI ON; | NPUT FI LE " VARI ABLE".
TESTI NG AND CALI BRATI ON.

*** ENDI NG SBRT OUTI TL.
*** BEG NNI NG SBRT PROPTA.
*** BEG NNI NG SUBROUTI NE CHKFI L.
*** ENDI NG SBRT PROPTA.
*** BEG NNING SBRT O NI T.
*** ENDING SBRT O NIT.
*** BEG NNI NG SBRT | NPCNT.
*** ENDI NG SBRT | NPCNT.
*** BEG NNI NG SBRT | NPBAT.
*** ENDI NG SBRT | NPBAT.

Aa



* % %

* Kk *

BEG NNI NG SBRT | NPBAT.
DEM RASTER PARAMETERS.
NUMBER OF ROAS AND COLUMNS | N RASTER: 23
SIZE OF A PI XEL SIDE I N METERS: 30. 00
M NI MUM AND MAXI MUM ELEVATI ON VALUES I N METERS:
1. 0000 9. 0001
USER PROVI DED | NDETERM NATE ELEVATI ON VALUE:

USER PROVI DED | NDETERM NATE ELEVATI ON VALUE | N PROGRAM | NTERNAL UNI TS:

0

| NTERNAL | NDETERM NATE ELEVATI ON VALUE AS ASS|I GNED AND USED

BY THE PROGRAM - 400000

STRAHLER ORDER OF THE DRAI NAGE NETWORK: 2
USER OPTI ONS

FOR ALL OF THE FOLLOW NG CPTI ONS:

36

0.0

A VALUE OF 1 | NDI CATES THAT COVPUTATI ONS ARE PERFORMED, OR
A VALUE OF O | NDI CATES THAT COMPUTATI ONS ARE NOT PERFORMED.

VWRI TE USER | NPUT OPTI ONS TO RASPRO. RPT: 1
PROCESSI NG OF NETWORK AND SUBCATCHVENT DATA: 1
PROCESSI NG OF ELEVATI ON DATA: 1

PROCESSI NG OF LOCAL SLOPE AND ASPECT ALTERNATI VES: 1
PROGRAM EXECUTI ON STATUS: 1 EXECUTED 0 NOT EXECUTED

PROGRAM DEDNM 1
PROGRAM RASPRO:
PROGRAM RASFOR:
PROGRAM RASBI N:
PROGRAM NSSTAT:
ENDI NG SBRT | NPBAT.

0
0
0
0

****x* BEG NNI NG DEPRESSI ON AND FLAT AREA DEFI NI TI ON.

* % %

* k%

* k%

* k%

* Kk *

* % %

* % %

* % %

* % %

* % %

* k%

* k%

* k%

* Kk *

* Kk *

ALLOCATI NG | T1IA ARRAY.

ALLOCATI NG | EL ARRAY.

BEG NNI NG SBRT RSTI O

ENDI NG SBRT RSTI O.

ALLOCATI NG | T3A ARRAY.

BEG NNI NG SBRT RSTI O.

ENDI NG SBRT RSTI O.

BEG NNI NG SBRT DEPFLT.

ENDI NG SBRT DEPFLT.

BEG NNI NG SBRT ERCHK.

M NI MUM VALUE ALLOWED\ DETECTED:

MAXI MUM VALUE ALLOWED\ DETECTED:
NUMBER OF M NI MUM AND MAXI MUM VALUES:
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM
| NDETERM NATE VALUE AND COUNT:

NUMBER CF CELLS I N RASTER ENTERED/ TESTED:
NUVMBER OF UNRESOLVED VALUES:

ENDI NG SBRT ERCHK.

BEG NNI NG SBRT RSTI O.

ENDI NG SBRT RSTI O.

DEALLOCATI NG | T1IA ARRAY.

BEG NNI NG SBRT RSTI O.

ENDI NG SBRT RSTI O.

BEG NNI NG SBRT ELVCLA.

ENDI NG SBRT ELVCLA.

BEG NNI NG SBRT ERCHK.

M NI MUM VALUE ALLOWED\ DETECTED:

MAXI MUM VALUE ALLOWED\ DETECTED:
NUMBER OF M NI MUM AND NMAXI MUM VALUES:

%)

410

828

100000
900006
8

[00] B
N =
O WO OO W

113333
886677
738



NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM 82

| NDETERM NATE VALUE AND COUNT: - 400000 0
NUVMBER OF CELLS I N RASTER ENTERED/ TESTED: 828 828
NUMBER OF UNRESOLVED VALUES: 0

ENDI NG SBRT ERCHK.

BEG NNI NG SBRT RSTI O.
ENDI NG SBRT RSTI O.
DEALLOCATI NG | T3A ARRAY.
BEG NNI NG SBRT OTELCL.
ENDI NG SBRT OTELCL.
ALLOCATI NG BND ARRAY.
BEG NNI NG SBRT RSTI O
ENDI NG SBRT RSTI O.
ALLOCATI NG | FV ARRAY.
BEG NNI NG SBRT RSTI O.
ENDI NG SBRT RSTI O.
ALLOCATI NG | FLP ARRAY.
BEG NNI NG SBRT RSTI O.
ENDI NG SBRT RSTI O.
ALLOCATI NG NTWL ARRAY.
BEG NNI NG SBRT RSTI O
ENDI NG SBRT RSTI O.
ALLOCATI NG | DPCHA ARRAY.
ALLOCATI NG | DPOUT ARRAY.
DEALLOCATI NG | EL ARRAY.
DEALLOCATI NG BND ARRAY.
DEALLOCATI NG | FLP ARRAY.
DEALLOCATI NG NTWL ARRAY.
DEALLOCATI NG | FV ARRAY.
BEG NNI NG SBRT RSTI O
ENDI NG SBRT RSTI O.
DEALLOCATI NG | DPCHA ARRAY.
BEG NNI NG SBRT RSTI O.
ENDI NG SBRT RSTI O.
DEALLOCATI NG | DPOUT ARRAY.
* BEG NNI NG LOCAL SLOPE AND ASPECT COMPUTATI ONS.
ALLOCATI NG | FV ARRAY.
BEG NNI NG SBRT RSTI O.
ENDI NG SBRT RSTI O.
ALLOCATI NG | FVAS ARRAY.
BEG NNI NG SBRT FVASPE.
ENDI NG SBRT FVASPE.

BEG NNI NG SBRT ERCHK.

M Nl MUM VALUE ALLOWED\ DETECTED: 0 0
MAXI MUM VALUE ALLOWED\ DETECTED: 360 315
NUMBER OF M NI MUM AND NMAXI MUM VALUES: 231 26
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM 571
| NDETERM NATE VALUE AND COUNT: -1 0
NUVMBER OF CELLS I N RASTER ENTERED/ TESTED: 828 828
NUVBER OF UNRESOLVED VALUES: 0

ENDI NG SBRT ERCHK.
BEG NNI NG SBRT RSTI O.
ENDI NG SBRT RSTI O.
ALLOCATI NG | EL ARRAY.
BEG NNI NG SBRT RSTI O
ENDI NG SBRT RSTI O.
ALLCCATI NG | FVS ARRAY.

la%)



*** BEG NNI NG SBRT FVSLOP.
*** ENDI NG SBRT FVSLOP.

*** BEG NNI NG SBRT ERCHK.

M NI MUM VALUE ALLOWED\ DETECTED: 1 3
MAXI MUM VALUE ALLOWED\ DETECTED: 2000000000 1600000
NUMBER OF M NI MUM AND MAXI MUM VALUES: 51 2
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM 663
| NDETERM NATE VALUE AND COUNT: -1 112
NUMBER CF CELLS I N RASTER ENTERED/ TESTED: 828 828

NUMBER OF UNRESOLVED VALUES: 0
*** ENDI NG SBRT ERCHK.
*** BEG NNI NG SBRT RSTI O
*** ENDI NG SBRT RSTI O
=== ALLOCATI NG | TAAS ARRAY.
=== ALLOCATI NG | TASL ARRAY.
=== ALLOCATI NG Z ARRAY.
=== ALLOCATI NG | NDTR ARRAY.
*** BEG NNI NG SBRT RSTI O.
*** ENDI NG SBRT RSTI O
*** BEG NNI NG SBRT TAS.
*** ENDI NG SBRT TAS.
=== DEALLOCATI NG Z ARRAY.
=== DEALLOCATI NG | FVS ARRAY.
=== DEALLOCATI NG | FVAS ARRAY.
=== DEALLOCATI NG | NDTR ARRAY.
*** BEG NNI NG SBRT ERCHK.
M Nl MUM VALUE ALLOWED\ DETECTED: 0 0

MAXI MUM VALUE ALLOWED\ DETECTED: 360 349
NUMBER OF M NI MUM AND NMAXI MUM VALUES: 188 9
NUMBER OF VALUES BETWEEN M NI MUM AND NMAXI MUM 631
| NDETERM NATE VALUE AND COUNT: -1 0
NUMBER COF CELLS I N RASTER ENTERED/ TESTED: 828 828
NUVMBER OF UNRESOLVED VALUES: 0
ENDI NG SBRT ERCHK.

BEG NNI NG SBRT ERCHK.

M Nl MUM VALUE ALLOWED\ DETECTED: 0 0
MAXI MUM VALUE ALLOWED\ DETECTED: 2000000000 1600000
NUMBER OF M NI MUM AND NMAXI MUM VALUES: 36 2
NUMBER OF VALUES BETWEEN M NI MUM AND NMAXI MUM 678
| NDETERM NATE VALUE AND COUNT: -1 112
NUMBER COF CELLS | N RASTER ENTERED/ TESTED: 828 828

NUVMBER OF UNRESOLVED VALUES: 0
*** ENDI NG SBRT ERCHK.
*** BEG NNI NG SBRT RSTI O.
*** ENDI NG SBRT RSTI O.
=== DEALLOCATI NG | TASL ARRAY.
*** BEG NNI NG SBRT RSTI O
*** ENDI NG SBRT RSTI O
=== DEALLOCATI NG | TAAS ARRAY.
=== ALLOCATI NG | CA ARRAY.
*** BEG NNI NG SBRT RSTI O.
*** ENDI NG SBRT RSTI O.
=== ALLOCATI NG | HDS ARRAY.
*** BEG NNI NG SBRT HSLOPE.
*** ENDI NG SBRT HSLOPE.
=== DEALLOCATI NG | EL ARRAY.
=== DEALLOCATI NG | CA ARRAY.



DEALLOCATI NG | FV ARRAY.

BEG NNI NG SBRT ERCHK.

M NI MUM VALUE ALLOWED\ DETECTED:

MAXI MUM VALUE ALLOWED\ DETECTED:

NUMBER OF M NI MUM AND MAXI MUM VALUES:
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM
| NDETERM NATE VALUE AND COUNT:

NUMBER CF CELLS | N RASTER ENTERED/ TESTED:
NUVBER OF UNRESOLVED VALUES:

ENDI NG SBRT ERCHK.

BEG NNI NG SBRT RSTI O

ENDI NG SBRT RSTI O.

DEALLOCATI NG | HDS ARRAY.

1
2000000000
30

-1
828

* BEG NNI NG NETWORK AND BOUNDARY ENHANCEMENT COMPUTATI ONS.

ALLOCATI NG NTWL ARRAY.

BEG NNI NG SBRT RSTI O.

ENDI NG SBRT RSTI O.

ALLOCATI NG NTWE ARRAY.

BEG NNI NG SBRT NETWE.

ENDI NG SBRT NETWE.

DEALLOCATI NG NTWL ARRAY.

BEG NNI NG SBRT ERCHK.

M NI MUM VALUE ALLOWED\ DETECTED:

MAXI MUM VALUE ALLOWED\ DETECTED:
NUMBER OF M NI MUM AND MAXI MUM VALUES:
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM
| NDETERM NATE VALUE AND COUNT:

NUVMBER OF CELLS I N RASTER ENTERED/ TESTED:
NUMBER OF UNRESOLVED VALUES:

ENDI NG SBRT ERCHK.

BEG NNI NG SBRT RSTI O

ENDI NG SBRT RSTI O.

DEALLOCATI NG NTWE ARRAY.

ALLOCATI NG | T1IA ARRAY.

ALLOCATI NG NSBC ARRAY.

BEG NNI NG SBRT RSTI O.

ENDI NG SBRT RSTI O.

BEG NNI NG SBRT SUBBDA.

ENDI NG SBRT SUBBDA.

BEG NNI NG SBRT ERCHK.

M NI MUM VALUE ALLOWED\ DETECTED:

MAXI MUM VALUE ALLOWED\ DETECTED:
NUMBER OF M NI MUM AND MAXI MUM VAL UES:
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM
| NDETERM NATE VALUE AND COUNT:

NUVMBER OF CELLS I N RASTER ENTERED/ TESTED:
NUMBER OF UNRESOLVED VALUES:

ENDI NG SBRT ERCHK.

BEG NNI NG SBRT RSTI O

ENDI NG SBRT RSTI O.

DEALLOCATI NG | TIA ARRAY.

ALLOCATI NG | T3A ARRAY.

BEG NNI NG SBRT SUBWB.

ENDI NG SBRT SUBWIB.

BEG NNI NG SBRT ERCHK.

M NI MUM VALUE ALLOWED\ DETECTED:

MAXI MUM VALUE ALLOWED\ DETECTED:

~r

274

-1
828

104

3
1600000
2

780

16

828

0

21
279

828

73
481

828

100



NUMBER OF M NI MUM AND NMAXI MUM VALUES:
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM
| NDETERM NATE VALUE AND COUNT:

NUMBER OF CELLS I N RASTER ENTERED/ TESTED:
NUVBER OF UNRESOLVED VALUES:

ENDI NG SBRT ERCHK.

BEG NNI NG SBRT RSTI O.

ENDI NG SBRT RSTI O.

DEALLOCATI NG | T3A ARRAY.

ALLOCATI NG | T1IA ARRAY.

BEG NNI NG SBRT SUBBDA.

ENDI NG SBRT SUBBDA.

DEALLOCATI NG NSBC ARRAY.

BEG NNI NG SBRT ERCHK.

M NI MUM VALUE ALLOWED\ DETECTED:

MAXI MUM VALUE ALLOWED\ DETECTED:

NUMBER OF M NI MUM AND MAXI MUM VAL UES:
NUMBER OF VALUES BETWEEN M NI MUM AND MAXI MUM
| NDETERM NATE VALUE AND COUNT:

NUVMBER OF CELLS I N RASTER ENTERED/ TESTED:
NUMBER OF UNRESOLVED VALUES:

ENDI NG SBRT ERCHK.

BEG NNI NG SBRT RSTI O.

ENDI NG SBRT RSTI O.

DEALLOCATI NG | TLA ARRAY.

* BEG NNI NG FLOW PATH DI STANCE COVPUTATI ONS.
ALLOCATI NG | FV ARRAY.

BEG NNI NG SBRT RSTI O

ENDI NG SBRT RSTI O.

ALLCCATI NG | FLP ARRAY.

BEG NNI NG SBRT RSTI O

ENDI NG SBRT RSTI O.

ALLOCATI NG BND ARRAY.

BEG NNI NG SBRT RSTI O.

ENDI NG SBRT RSTI O.

ALLOCATI NG RT2A ARRAY.

ALLOCATI NG | DSOUT ARRAY.

BEG NNI NG SBRT DI SOUT.

ENDI NG SBRT DI SOUT.

BEG NNI NG SBRT RSTI O

ENDI NG SBRT RSTI O.

DEALLOCATI NG | DSOUT ARRAY.

ALLOCATI NG NTWL. ARRAY.

BEG NNI NG SBRT RSTI O.

ENDI NG SBRT RSTI O.

ALLOCATI NG | DSCHA ARRAY.

BEG NNI NG SBRT DI SCHA.

ENDI NG SBRT DI SOUT.

BEG NNI NG SBRT RSTI O

ENDI NG SBRT RSTI O.

DEALLOCATI NG | DSCHA ARRAY.

DEALLOCATI NG BND ARRAY.

DEALLOCATI NG | FLP ARRAY.

DEALLOCATI NG | FV ARRAY.

DEALLOCATI NG NTWL ARRAY.

DEALLOCATI NG RT2A ARRAY.

VRI TI NG OQUTPUT CONTROL FI LE; SBRT | OCNT.

la%a
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* %k x k%

ENDI NG PROGRAM RASPRO.

10.2.9 Input file RASFOR. I NP

C\'*****************************************************************************

C I NPUT DATA FI LE RASFOR. | NP
C THI S I NPUT DATA FI LE CONTAI NS THE PARAMETERS REQUI RED BY PROGRAM RASFCR. FCR
C TO REFORVAT THE UNFORMATTED RASTER FI LES PRODUCED BY DEDNM

Ck*****************************************************************************

OO0O000O00000000O00000000000000000000000000O00O000O0

0

THE FOLLOW NG ARE THE REFORMATTI NG OPTI ONS AVAI LABLE W TH PROGRAM RASFOR:

ASCI | FI LE HAVI NG ONE VALUE PER RECORD. THE ORDER OF THE VALUES
ARE: COLUMN FI RST, ROW SECOND; |.E. X(R C FOR COLUWS 1 THROUGH NCOLUWN
(C=1, NCOLUMN), THI' S FOR SUCCESSI VE ROA5 1 THROUGH NROW ( R=1, NROW .

ASCI | FILE IN 2-DI MENSI ONAL ARRAY FORM THE FI LE HAS ONE RECORD FOR
EACH ROW OF DATA I N THE RASTER ARRAY. THE VALUES W THIN A RECORD ARE
I N | NCREASI NG COLUWN ORDER: |.E X(R C) FOR COLUWNS 1 THROUGH NCOLUWN
(C=1, NCOLUMN) REPEATED FOR EACH ROW 1 THROUGH NROW ( R=1, NROW .

IDRI'SI (NOTE 1) 4.0 FORMAT. THI S FORMAT PROVI DES THE RASTER FI LES FOR

THE COMMERCI AL GI'S PACKAGE IDRISI (NOTE 1). THE FILES COVE | N PAI RS:

ONE | MAGE FI LE AND ONE CORRESPONDI NG DOCUMENTATI ON FI LE. THE | MAGE

FILE I S A SINGLE VALUE PER RECORD FORMNAT.

NOTE: THESE FI LES CAN BE VI EVED DI RECTLY IN IDRI'SI 4.0 USI NG THE MODULE
"COLOR A'. HOWEVER, AUTOVATI C RECLASSI FI CATI ON, GROUPI NG AND

COLOR WWRAPPI NG MAY AFFECT THE VI SUAL REPRESENTATI ON OF THE DATA.

THE USER MUST PERFORM ADDI TI ONAL FI LE MANI PULATI ONS W THI N | DRI SI
TO DI SPLAY THE DATA ACCORDI NG TO THEI R SPECI FI CATI ONS AND NEEDS.

ARC/ | NFO (NOTE 1) ASCI I GRI D | NPUT FORMAT. TH S FORMAT PROVI DES AN ASCI |
FI LE WHI CH CAN BE USED AS AN | NPUT FORMAT FOR USE W TH THE COWMMERCI AL

G S PACKAGE ARC/I NFO (NOTE 1). TH' S FORVAT CAN BE USED W TH THE

ARC/ | NFO COVMVAND ASCI I GRID TO GET THE DATA I NTO ARC/INFO S GRI D FORIVAT.
THE FILE IS IN ASCI I FORVAT W TH A HEADER CONTAI NI NG FI LE | NFORVATI ON
DATA. THE RASTER DATA IS I N 2- DI MENSI ONAL ARRAY FORM  THE FI LE HAS
ONE RECORD FOR EACH ROW I N THE RASTER ARRAY. THE VALUES W THI N ONE
RECORD ARE | N | NCREASI NG COLUN ORDER; |.E. COLUWNS 1 THROUGH NCCLUWN
(C=1, NCOLUWN), REPEATED FOR EACH ROW 1 THROUGH NROW ( R=1, NROW .

MAXI MUM NUMBER OF COLUMNS ALLOWED BY THE FORMAT STATEMENTS IN THI S
MODULE | S 12500.

ARC/ | NFO VERSI ON 7. 0. X ENVI RONVENTAL SYSTEMS RESEARCH | NSTI TUTE
380 NEW YORK STREET

REDLANDS, CA 92373

U S A

NOTE 1: USE OF MANUFACTURER OR TRADE NAMES | S FOR | NFORMATI ONAL PURPOSES

ONLY AND DCES NOT | MPLY ENDORSEMENT BY THE UNI TED STATES DEPARTMENT
OF AGRI CULTURE.

*

ENTER YOUR CHO CE FOR OUTPUT FORMAT 0, 1, 2 OR 3 (INTEGER VALUE):

~n=



[EEN

* WRI TE THE PROGRAM | NPUT VALUES AND USER OPTI ONS TO REPORT FI LE RASFCR. RPT.
ENTER O FOR NO, ENTER 1 FOR YES:

o000

[EEN

FOR ALL OF THE FOLLOW NG CPTI ONS:
ENTER 1 TO WRI TE DESI RED OUTPUT (| NTEGER VALUE)
ENTER O NOT TO WRI TE THE OUTPUT (| NTEGER VALUE)

NOTE: ALL OUTPUT FI LE NAMES LI STED BELOW ARE G VEN W TH THE EXTENSI ON . DAT;
HOWEVER, THEY CAN ALSO HAVE EXTENSI ON . DOC AND .| MG WHEN THE USER
SELECTS THE | DRI SI FORMAT.

*** SELECT REFORMATTI NG FOR FI LES PRODUCED BY PROGRAM DEDNM

* I NITIAL (OR OPTI ONALLY AGGREGATED OR RESAMPLED) DEM | NPUT ELEVATI ON RASTER
TO OUTPUT FI LE | NELEV. DAT

* INITIAL (OR OPTI ONALLY AGGREGATED OR RESAMPLED) AND OPTI ONALLY SMOOTHED
DEM ELEVATI ON RASTER TO OUTPUT FI LE SMOOTH. DAT. | F DEM SMOOTHI NG OPTI ON
WAS NOT SELECTED, THI S OPTI ON CANNOT BE EXERCI SED AND A VALUE OF 0 SHOULD
BE ENTERED.

* INITIAL (OR OPTI ONALLY AGGREGATED OR RESAMPLED), OPTI ONALLY SMOOTHED,
OPTI ONALLY DEPRESSI ON ANALYZED AND DEPRESSI ON FI LLED DEM RASTER TO OUTPUT
FI LE FI LDEP. DAT

* INITIAL (OR OPTI ONALLY AGGREGATED OR RESAMPLED), OPTI ONALLY SMOOTHED,
OPTI ONALLY DEPRESSI ON ANALYZED, DEPRESSI ON FI LLED DEM RASTER AND RELI EF
MODI FI ED DEM RASTER TO OUTPUT FI LE RELI EF. DAT

OO0 000 0000, 0000000000000 0O0

C * FLOW VECTOR RASTER TO OQUTPUT FI LE FLOVEC. DAT

C * FLOW PATH DEFI NI TI ON RASTER TO QUTPUT FI LE FLOPAT. DAT

C * | NDETERM NATE AREA DEFI NI TI ON RASTER TO OUTPUT FI LE | NDTAR. DAT

C * UPSTREAM CATCHMENT AREA RASTER TO OUTPUT FI LE UPAREA. DAT

C * CODES FOR SPATI ALLY VARI ABLE CSA AND MSCL PARAMETERS.

C * DRAI NAGE CHANNELS FOR THE ENTI RE DEM TO OUTPUT FI LE NETFUL. DAT

C * WATERSHED AREA DEFI NI TI ON TO OUTPUT FI LE BOUND. DAT

C * DRAI NAGE NETWORK RASTER TO OUTPUT FI LE NETW DAT

C * SUBWATERSHED AREA RASTER TO OUTPUT FI LE SUBWIA. DAT

G = = & & s m e e e o e llooolo..

C *** SELECT REFORNMATTI NG FOR FI LES PRODUCED BY PROGRAM RASPRO.
@

la¥a)



C * DEPRESSI ON AND FLAT AREA RASTER TO OUTPUT FI LE DEPFLT. DAT.

C * EQUAL ELEVATI ON BAND RASTER TO QUTPUT FI LE ELVCLA. DAT.

C * FLOW VECTOR ASPECT RASTER TO OUTPUT FI LE FVASPE. DAT.

C * TERRAI N ASPECT RASTER FI LE TO OQUTPUT FI LE TASPEC. DAT.

C * FLOW VECTOR SLOPE RASTER TO OQUTPUT FI LE FVSLOP. DAT.

C * HYDRAULI C SLOPE RASTER TO OUTPUT FI LE HSLOPE. DAT.

C * TERRAIN SLOPE RASTER FILE TO OUTPUT FI LE TSLOPE. DAT.

C * ENHANCED NETWORK RASTER TO OUTPUT FI LE NETWE. DAT.

C * AGCGREGATED SUBWATERHED BOUNDARY LI NE FI LE TO OUTPUT FI LE SUBBDA. DAT.
C * AGGREGATED SUBWATERSHED AREA RASTER TO OUTPUT FI LE SUBWIB. DAT.

C * SUBWATERHED BOUNDARY LI NE FI LE TO OUTPUT FI LE SUBBDB. DAT.

C * FLOW PATH DI STANCE TO NEAREST CHANNEL TO OUTPUT FI LE DI SCHA. DAT.

C * FLOW PATH DI STANCE TO WATERSHED OUTLET TO OUTPUT FI LE DI SOUT. DAT.

C * FLOW PATH ELEVATI ON DROP TO NEAREST CHANNEL TO OUTPUT FI LE ELDCHA. DAT.

C * FLOW PATH ELEVATI ON DROP TO WATERSHED OUTLET TO OUTPUT FI LE ELDOUT. DAT.

10.2.10 CQutput file RASFOR RPT

*x*** BEG NNI NG PROGRAM RASFOR.
*** BEG NNI NG SBRT OUTI TL.
TOPAZ SOFTWARE: TOPAZ PARAMETERI ZATI ON SOFTWARE SYSTEM
VERSI ON 3. 12, AUGUST 1999
PROGRAM RASFOR: RASTER REFORVATTI NG PROGRAM
VERSI ON 3. 11, AUGUST 1999

J. GARBRECHT, USDA-ARS, EL RENO, OKLAHOWA, USA.
L. MARTZ, UNIVERSITY OF SASKATCHEWAN, SASKATOON, CANADA.
J. CAMPBELL, USDA-ARS, EL RENO, OKLAHOMWA, USA.

DI SCLAI MER

THI' S PROGRAM AND | TS SUBROUTI NES ARE ACCEPTED AND USED BY THE RECI PI ENT UPON
THE EXPRESS UNDERSTANDI NG THAT THE DEVELOPERS MAKE NO WARRANTI ES, EXPRESSED
OR | MPLI ED, CONCERNI NG THE ACCURACY, COWPLETENESS, RELIABILITY OR

SUI TABI LI TY FOR ANY ONE PURPOSE, AND THAT THE DEVELOPERS SHALL BE UNDER NO
LI ABI LI TY TO ANY PERSON BY REASON OF ANY USE MADE THEREOF.

THE SUBROUTINES I N THI S PROGRAM CANNOT BE LI FTED, EXTRACTED OR TRANSFERRED
oQUT OF THI'S PROGRAM FOR USE W TH OTHER PROGRAMS COR OTHER PURPOSES BECAUSE



I NPUT VARI ABLES | NTO SUBROUTI NES MUST HAVE BEEN PROCESSED AND ASSI GNED

SPECI FI C VALUES BY PRECEDI NG SUBRCOUTI NES THAT REFLECT PROGRAM CODE AND
TERRAI N SPECI FI C PARTI CULARI TI ES. THE USE OF A SUBROUTI NE FOR OTHER PURPOSES
THAN I N TH' S PROGRAM MAY PRODUCE, AT BEST, | NEXECUTABLE CODE, OR, AT WORST,
ERRONEOQUS RESULTS THAT GO UNRECOGNI ZED.

THE AUTHORS AND DEVELOPERS OF THI S PROGRAM AND | TS SUBROUTI NES SHALL BE
ACKNOALEDGED WHEN THE CODE, THE MODEL AND/ OR THE NUMERI CAL SCLUTI ON

TECHNI QUES USED HEREI N ARE DI RECTLY APPLI ED | N CONJUNCTI ON W TH ANOTHER
CODE, OR DESCRI BED AND/ OR REFERRED TO I N A PUBLI CATI ON OR PRESENTATI ON.

TI TLE OF CURRENT TOPAZ APPLI CATI ON:

DATE: 23 AUGUST 1999 DEDNM VERSI ON 3.1
APPLI CATI ON FOR TESTI NG AND VERI FI CATI ON; | NPUT FI LE " VARI ABLE".
TESTI NG AND CALI BRATI ON.

*** ENDI NG SBRT OUTI TL.
*** BEG NNI NG SBRT I NIT.
*** ENDI NG SBRT I NIT.
*** BEG NNI NG SBRT | NPCNT.
*** ENDI NG SBRT | NPCNT.
*** BEG NNI NG SBRT | NPBAT.
*** ENDI NG SBRT | NPBAT.
*** BEG NNI NG SBRT OUTI NP.
DEM RASTER PARAMETERS.
USER SELECTI ON COF OUTPUT FORMAT (1 CHO C): 1
NUMBER OF ROAS AND COLUMNS | N RASTER: 23 36
SIZE OF A PI XEL SIDE I N METERS: 30. 00
M NI MUM AND MAXI MUM ELEVATI ON VALUES | N METERS:
1. 0000 9. 0001
MAXI MUM NUMBER OF DI G TS I N THE LARGEST ELEVATI ON VALUE: 3
USER PROVI DED | NDETERM NATE ELEVATI ON VALUE: 0.0
NUMBER OF DI G TS PRECEDI NG THE DECI MAL PO NT FOR THE | NDETERM NATE
ELEVATI ON VALUE: 1
USER PROVI DED | NDETERM NATE ELEVATI ON VALUE | N PROGRAM | NTERNAL UNI TS:
0
| NTERNAL | NDETERM NATE ELEVATI ON VALUE AS ASSI GNED AND USED
BY THE PROGRAM - 400000
MAXI MUM NUMBER OF DI G TS I N THE SUBCATCHMENT | NDEX VALUE
REPRESENTATI ON: 3
MAXI MUM NUMBER OF DI G TS | N THE UPSTREAM AREA VALUE
REPRESENTATI ON: 3
STRAHLER ORDER OF THE DRAI NAGE NETWORK: 2
SLOPE RASTER PARAMETERS.
M NI MUM AND MAXI MUM FLOW VECTOR SLOPE VALUES: 0. 00000 0. 26667
| NDETERM NATE SLOPE VALUE: -0.01778
NUMBER OF DI G TS PRECEDI NG THE DECI MAL PO NT FOR FLOW VECTOR
SLOPE VALUE: 2
M NI MUM AND MAXI MUM HYDRAULI C SLOPE VALUES: 0.00000 0. 26667
| NDETERM NATE SLOPE VALUE: -0.01778
NUMBER OF DI G TS PRECEDI NG THE DECI MAL PO NT FOR HYDRAULI C
SLOPE VALUE: 2
M NI MUM AND MAXI MUM TERRAI N SLOPE VALUES: 0. 00000 0. 26667

ann



| NDETERM NATE SLOPE VALUE: -0.01569
NUMBER OF DI G TS PRECEDI NG THE DECI MAL PO NT FOR TERRAI N

SLOPE

VAL UE: 2

USER OUTPUT OPTI ONS
FOR ALL OF THE FOLLOW NG COPTI ONS:
A VALUE OF 1 | NDICATES THAT THE FILE I'S WRI TTEN TO OUTPUT, OR,
A VALUE OF O | NDI CATES THAT THE FILE I'S NOT WRI TTEN TO OUTPUT.

VRI TE
VRI TE
WRI TE
VWRI TE
VWRI TE
VWRI TE
VWRI TE
VWRI TE
VWRI TE
VRI TE
VRI TE
WRI TE
VWRI TE
VWRI TE
VWRI TE
VWRI TE
VWRI TE
VWRI TE
VRI TE
VRI TE
WRI TE
VWRI TE

PROGRAM OUTPUT OPTI ONS TO RASFOR. RPT: 1

I NPUT/ AGGREGATED/ RESAMPLED ELEVATI ON RASTER TO FI LE | NELEV. DAT:
SMOOTHED ELEVATI ON RASTER TO FI LE SMOOTH. DAT: 1

DEPRESSI ON FI LLED RASTER TO FI LDEP. DAT: 1

DEPRESSI ON FI LLED/ DRAI NAGE MODI FI ED RASTER TO FI LE RELI EF. DAT: 1
FLOW VECTOR RASTER TO FI LE FLOVEC. DAT: 1

FLOW PATH DEFI NI TI ON RASTER TO FI LE FLOPAT. DAT: 1

UPSTREAM DRAI NAGE AREA RASTER TO FI LE UPAREA. DAT: 1
WATERSHED EXTENT DEFI NI TION TO FI LE BOUND. DAT: 1

DRAI NAGE NETWORK RASTER TO FI LE NETW DAT: 1

SUBCATCHMENT AREA RASTER TO FI LE SUBWIA. DAT: 1

EXTRACTED DEPRESSI ONS AND FLAT AREAS TO FI LE DEPFLT. DAT: 1
USER DEFI NED BANDS OF EQUAL ELEVATIONS TO FI LE ELVCLA. DAT: 1
FLOW VECTOR ASPECT RASTER TO FI LE FVASPE. DAT 1

FLOW VECTOR SLOPE RASTER TO FI LE FVSLOP. DAT 1

HYDRAULI C SLOPE RASTER TO FI LE HSLOPE. DAT 1

TERRAI N SLOPE RASTER TO FI LE TSLOPE. DAT 1

TERRAI N ASPECT RASTER TO FI LE TASPEC. DAT 1

ENHANCE DRAI NAGE NETWORK RASTER TO FI LE NETWE. DAT 1
SUBCATCHMENT BOUNDARY LI NE RASTER TO FI LE SUBBDA. DAT 1
AGGREGATED SUBCATCHMENT RASTER TO FI LE SUBWIB. DAT 1
AGGREGATED SUBCATCHVENT BOUNDARY RASTER TO FI LE SUBBDB. DAT 1

PROGRAM EXECUTI ON STATUS: 1 EXECUTED 0 NOT EXECUTED
PROGRAM DEDNM 1
PROGRAM RASPRC: 1
PROGRAM RASFOR: 1
PROGRAM RASBI N: 0
PROGRAM NSSTAT: 0

ENDI NG SBRT OUTI NP.

ALLOCATI NG | T3A ARRAY.

ALLOCATI NG | T2A ARRAY.

ALLCCATI NG | T1IA ARRAY.

PROCESSI NG FI LE: | NELEV. QUT

BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT QOUTL1.

PROCESSI NG FI LE: FI LDEP. OUT

BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUT1.

PROCESSI NG FI LE: RELI EF. OUT

BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUT1.

PROCESSI NG FI LE: FLOVEC. QUT

BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

ana



* % %

* % %

* % %

* % %

* k%

* k%

* k%

* k%

* k%

* % %

* % %

* % %

* % %

* k%

* k%

* k%

* k%

* k%

* % %

* % %

* % %

* % %

* k%

* k%

* k%

* k%

* Kk *

* % %

* % %

* % %

* % %

* k%

* k%

* k%

* k%

* Kk *

* % %

* % %

* % %

* % %

* k%

* k%

* k%

* Kk *

* Kk *

* % %

* % %

* % %

* % %

* k%

* k%

* k%

* Kk *

* Kk *

* % %

* % %

* % %

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUT1.

PROCESSI NG FI LE: FLOPAT. QUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT QOUTL1.

PROCESSI NG FI LE: UPAREA. OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUT1.

PROCESSI NG FI LE: NTGCOD. QUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT QOUTL1.

PROCESSI NG FI LE: NETFUL. OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUT1.

PROCESSI NG FI LE: BOUND. OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUTL1.

PROCESSI NG FI LE: NETW OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUTL1.

PROCESSI NG FI LE: SUBWIA. OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUT1.

PROCESSI NG FI LE: | NDTAR. OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUTL1.

PROCESSI NG FI LE: DEPFLT. OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUT1.

PROCESSI NG FI LE: ELVCLA. QUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUTL1.

PROCESSI NG FI LE: FVASPE. OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUT1.
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* % %

* % %

* % %

* % %

* k%

* k%

* k%

* k%

* k%

* % %

* % %

* % %

* % %

* k%

* k%

* k%

* k%

* k%

* % %

* % %

* % %

* % %

* k%

* k%

* k%

* k%

* Kk *

* % %

* % %

* % %

* % %

* k%

* k%

* k%

* k%

* Kk *

* % %

* % %

* % %

* % %

* k%

* k%

* k%

* Kk *

* Kk *

* % %

* % %

* % %

* % %

* k%

* k%

* k%

* Kk *

* Kk *

* % %

* % %

* % %

PROCESSI NG FI LE: FVSLOP. QUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUTL1.

PROCESSI NG FI LE: HSLOPE. OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUT1.

PROCESSI NG FI LE: TSLOPE. OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT QOUTL1.

PROCESSI NG FI LE: TASPEC. OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUT1.

PROCESSI NG FI LE: NETWE. OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT QOUTL1.

PROCESSI NG FI LE: SUBBDA. OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUT1.

PROCESSI NG FI LE: SUBWIB. OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUTL1.

PROCESSI NG FI LE: SUBBDB. OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUT1.

PROCESSI NG FI LE: DI SCHA. OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUT1.

PROCESSI NG FI LE: DI SOUT. QUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT QOUTL1.

PROCESSI NG FI LE: ELDCHA. OUT
BEG NNI NG SBRT CONPAR.

ENDI NG SBRT CONPAR.

BEG NNI NG SBRT OUT1.

ENDI NG SBRT OUT1.

PROCESSI NG FI LE: ELDOUT. QUT
BEG NNI NG SBRT CONPAR.

aNnn



*** ENDI NG SBRT CONPAR.

*** BEG NNI NG SBRT COUTL1.

*** ENDI NG SBRT OUT1.

=== DEALLOCATI NG | T3A ARRAY.

=== DEALLOCATI NG | T2A ARRAY.

=== DEALLOCATI NG | T1A ARRAY.

*** WRI TI NG OUTPUT CONTROL FILE; SBRT | OCNT.
*x*** ENDI NG PROGRAM RASFOR.

10.2.11 Fil es UPAREA. DAT and RELI EF. DAT in ASCI|I 1-D format from
progr am RASFOR

Fi | e UPAREA. DAT

ana



10.2.11

Conti nued

Fil e RELI EF. DAT

133.
126.
136.
129.
123.
123.
125.
129.
130.
128.

eNeoloNoNoloNeoloNololoNoNololoNoloNeNeNe]

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

90000
90000
00000
50000
30000
10000
70000
00000
50000
80000

anr



10.2.12 Files SUBWA. DAT and FILDEP. DAT in ASCII 2-D format from
progr am RASFOR

Fi | e SUBWIA. DAT

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 52 52 52 52 52 52

0 0 52 52 52 52 52 54 52

0 0 52 52 52 52 54 53 54

0 0 52 52 52 54 53 53 53

0 52 52 52 54 53 53 53 53

0 52 52 54 53 53 53 53 53

0 52 54 53 53 53 53 53 53

0 52 52 54 54 54 54 54 54

0 52 52 52 52 52 52 52 52

0 52 52 52 52 52 52 52 52

0 0 0 52 52 52 52 52 52

0 0 31 31 33 33 33 33 33

0 0 31 31 33 33 33 33 33

0 0 31 34 34 34 34 34 34

0 0 31 31 32 32 32 32 32

0 0 31 31 32 32 32 32 32

0 0 31 31 32 32 32 32 32

0 0 0 0 32 32 32 32 32

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

Fi |l e FI LDEP. DAT

0.0 0.0 0.0 0.0 0.0 127.9 125.9 123.9 121.9 129.5 135.8
0.0 0.0 0.0 0.0 121.9 126.3 125.9 122.1 118.7 120.8 124.0
0.0 0.0 0.0 119.9 117.9 126.8 124.1 118.2 113.9 114.6 115.4
0.0 0.0 0.0 115.9 127.8 126.8 121.6 118.1 114.3 110.2 108.1
0.0 0.0 1112.9 109.9 130.6 127.4 127.1 132.1 128.9 123.5 112.6
0.0 105.9 145.3 141.0 135.6 134.0 135.4 141.0 134.7 123.0 115.9
0.0 103.9 150.3 144.4 138.1 138.2 140.4 139.2 131.6 122.4 122.3
0.0 101.9 99.9 149.0 140.3 138.6 139.5 134.2 127.4 122.4 122.2
0.0 0.0 97.9 150.9 143.3 138.4 133.4 128.1 125.4 121.1 117.0
0.0 0.0 95.9 150.7 146.2 137.9 132.5 130.6 128.4 122.6 117.2
0.0 0.0 93.9 91.9 144.6 137.9 135.3 131.9 125.5 117.6 113.2
0.0 0.0 0.0 89.9 137.7 1385.0 129.5 124.8 120.2 116.6 117.0
0.0 0.0 0.0 87.9 135.5 1381.4 127.2 126.4 122.6 121.7 122.3
0.0 0.0 0.0 85.9 135.6 133.6 131.0 132.3 125.5 126.3 126.3
0.0 0.0 0.0 83.9 138.8 136.4 133.6 131.9 128.4 131.2 133.3
0.0 0.0 0.0 81.9 143.1 139.7 138.0 134.4 131.9 135.8 142.0
0.0 0.0 0.0 79.9 77.9 144.0 140.7 137.8 136.3 138.8 149.6
0.0 0.0 0.0 0.0 75.9 147.7 143.8 140.3 139.2 141.3 151.4
0.0 0.0 0.0 0.0 73.9 151.0 148.6 144.2 142.7 142.9 145.5
0.0 0.0 0.0 0.0 71.9 69.9 151.4 147.1 146.5 144.2 139.7

anr



10.2.13 Files HSLOPE. | MG and HSLOPE.DOC in IDRISI format from
progr am RASFOR

Fi | e HSLOPE. | MG

- 0. 25137
- 0. 25137
-0. 25137
-0. 25137
- 0. 25137
- 0. 25137
-0. 25137
- 0. 25137
- 0. 25137
- 0. 25137
-0. 25137
- 0. 25137
- 0. 25137
- 0. 25137
-0. 25137
- 0. 25137
- 0. 25137
-0. 25137
-0. 25137
- 0. 25137
53333
24142
30877
24749
14333
14667
29333
. 47000
. 58667
. 73000
12661
. 09428
. 25137

©CO000000000000
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10.2.13 Conti nued

file title
data type
file type
col umms

r ows

ref. system:

ref. units

unit dist.
mn. X
max. X
mn. Y
max. Y

pos"n error
resol ution
m n. val ue
max. val ue

val ue units :

val ue error
flag val ue
flag def"n

| egend cats :

HSL OPE.

r eal
asci i

102
72
utm
m
30. 000000
0
3060
-2160
0
unknown
unknown
-0. 25
4. 27
unspecifi ed
unknown
none
none
0

1NN



10.2.14 File NETWARC in ARCINFO format from program RASFOR

102

ncol s
nrows

72

0
0

x| | corner
yl | corner

cells

30. 00

lze

[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeNoloNoNoR
[eoNeNoloNoNoR
[eoNeNoloNoNo
O OO0OOO-HO
OO O0OO+HO0OO0O
OO O0OO+HO0OO0O
OO O0OO+HO0OO
OO O+HOOO
OO —+HOOOO
OO —+HOOOO
OO —+HOOOO
OO O+HO OO
OO O+HO OO
OO O0OO—+HO0OO
OO O0OO—+HO0OO
OO O0OO—+HO0OO
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)
[eoNeoNoloNoNoNe)

OCO0OO+HOOOOOO
OCO-HOOOOOOO
[eR_Neololololololele]
1O O00000O0O0OO0OO0oO
1O O00000O0O0OO0OO0oO
1O O00000O0O0OO0OO0oO
1O 00000O0O0OO0OO0O
1O 00000O0O0OO0OO0O
1O 00000O0O0OO0OO0O
1O 00000O0O0OO0OO0O
1O 00000O0O0OO0OO0O
1O 00000O0O0OO0OO0O
[cNoNololololololeNe]
[cNoNololololololeNe]
[cNoNololololololeNe]
[cNoNololololololeNe]
[cNoNololololololeNe]
[cNeoNololololololeNe]
[cNeoNololololololeNe]
[cNeoNololololololeNe]
[cNeoNojolololololeNe]
[cNoNololololololeNe]
[cNoNololololololeNe]
[cNoNololololololeNe]
[cNoNololololololeNe]
[cNoNololololololeNe]
[cNoNojolololololeNe]
[cNoNojolololololeNe]
[cNoNojolololololeNe]
[cNoNojolololololeNe]
[cNoNojolololololeNe]
[cNoNojolololololeNe]
[cNoNojolololololeNe]
[cNoNojolololololeNe]
[cNoNojolololololeNe]
[cNoNojolololololeNe]
[cNoNojolololololeNe]

[ecNoNojolololololelNe]
[ecNoNojolololololelNe]
[ecNoNojolololololelNe]
[ecNoNojolololololelNe]
[cNoNojololoNoNaNal,|
[ecNeoNoloNoNaR_RoR il
OO0OO0OO0OO0OHOOOO
OO0OO0OO0OO0OHOOOO
OO0 O+HOOOO0OO
OCO0OO0OO+HOOOOOo
OCO0OO-+HOOOOOO
OCO-HOOOOOOOo
OCO-HOOOOOOOo
[cNoNojoNololololele]
[cNoNojoNololololele]
[ecNoNojoNololololelNe]
[ecNoNojoNololololelNe]
[ecNoNojoNololololelNe]
[eR_Neololololololele]
[ecNoNololololololele]
[eNoNojolololololelNe]
[eNoNojolololololelNe]
[ecNoNojolololololelNe]
[ecNoNojolololololelNe]
[ecNoNojolololololelNe]
[ecNoNojolololololelNe]
[ecNoNojolololololelNe]
[ecNoNojolololololelNe]
[ecNoNojolololololelNe]
[ecNoNojolololololelNe]
[cNoNojolololoNaNal,|
[cNoNojolololoNaNal,|
[ecNoNojolololololelNe]
[ecNoNojolololololelNe]
[ecNoNojolololololelNe]
[ecNoNojolololololelNe]
[ecNoNojolololololelNe]

OCO-HOOOOOWN
OO AdH1O0OO0OONO

O-d 1O A1 NOO
O—d"1000O0+H0O0
1O 1000+ 0O0
OO -HOOO+H0OO0O
OO -HOOO+H0O0O
[eoNeoNoloNoNaoRoNole]
[eoNeololoNoNaoRoNole]
[cNeololoNoRoNolole]
OO0OO0OOHOOOO
OO O+HOOOO0OOo
[cNeoRRoNoNoNoNeoNe]
[cNeoRRoNoNoNoNeoNe]
O—"1 0000000
O—"1 0000000
O—"1 0000000
O—"1 0000000
O—"100O0O00O0O0O0
O—"100O0O00O0O0O0
O—"100O0O00O0O0O0
O—"100O0O00O0O0O0
O—"1 0000000
O—"100O0O00O00O0
O—"100O0O00O00O0
O—"1 0000000

OCO-HOOOOO0OOo
OCO-HOOOOO0OOo
O—"1 0000000
1O 0000000
[ecNeololololololale]
[ecNeololololololole]
[ecNeololololololole]
[ecNeololololololole]
[ecNeololololololole]
[ecNeololololololole]
[ecNeololololololole]

00000O0OO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOODO



