NHDPlus Basin Delineation T ool

Background:

The NHDPIus BasinDelineator will delineate drainagsins for a user-defined set of
basin pourpoints. The input pourpoints may beifipddn one of two ways. First, by a
basin identifier, an NHD linear reachcode, and asuee along the reach. Second, by a
basin identifier, and latitude/longitude point. eTourpoints must be located on the
NHDPIus network which is defined as the subsetldDNlowlines with known flow
direction (i.e. NHDFLowline.Flowdir = "With Digitied"). The BasinDelineator returns
a shapefile which contains a basin polygon for eawhectly specified basin pourpoint.
BasinDelineator will delineate a drainage basingioy set of points on the NHDPlus
network.

Navigating the BasinDelineator User | nterface:
The main screen of BasinDelineator presents finetians:

= About — contains version and other basic informatiorualBasinDelineator.
This information is displayed when BasinDelineasdiirst started and each time
the “About” button is clicked.

* Run BasinDelineator — starts the user interface for entering inputsafal
performing the basin delineation function.

= DeleteL og — deletes the cumulative log that BasinDelinehtolds whenever it
is run. The log is stored in the directory wheesiBDelineator is installed and
contains important information in the event thasiB®elineator fails.

= Help — displays this help document.

= Quit — terminates BasinDelineator.

Running BasinDelineator :

After clicking the “Run BasinDelineator” button.glBasinDelineator Setup form is
displayed (see Figure 1).
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To perform basin delineation, two pieces of infotigra must be entered:

Figure 1

Basin PourpointsFile: Specifies the full path and filename of the usgpplied
Basin Pourpoint File input file. This file istab delimited text file. For
pourpoints file that use a reachcode and measac, lme of the file should
contain a basin id, a reachcddeluding any leading zer os, and a measure along
the reach. The basin id can be any identifieuter assigns to the basin. The
reachcode and measure represent the pourpoirtiagia. The BasinDelineator
cannot split a catchment at the top (i.e. measur@0y. Instead, change the
measure to 99.

Any line in the pourpoint input file that contaimvalid reachcodes or measures
are written to a text file in the same folder asitiput file. The name of the file
is the same as the input file with “_PPErrors.tdtled to the end of the file
name.

For pourpoint files that use latitude/longitudegteéine of the file should contain
a basin id, a latitude, and a longitudec(uding a minus sign) of a point along
the reach. If a single basin encompasses moreati@apourpoint, one line for
each pourpoint should be placed in the Basin Paonirjpde and the lines must be
grouped by basin id. For invalid coordinates, Nete 2 for LatLonSearchRadius
below.

The Basin Pourpoint Filemust contain pour pointsfor a single NHDPlus

region (i.e. 01, 02, 03, 04, 05, 06, 07, 08, 09, 10L, 10U 12, 13, 14, 15, 16, 17,
18, 20 or 21). The BasinDelineator will automdticdetermine the correct
NHDPIus region to use based on the reachcode#/lonin the pourpoint file.

Basin Shape Output File: Specifies the full path and filename for the amitp
basin shape file. The BasinDelineator createdygpoal basin for each basin id
in the Basin Pourpoint File and stores the polygpim(the Basin Shape File.



When the two inputs have been specified, click'&realyze” button and the basin
delineation process will begin. Various messagéide displayed as basin delineation
is performed and completed.

M ethodology of BasinDelineator :

The BasinDelineator performs the following steps:

1. It gathers all pourpoints in the Basin Pourpoié k¥ith the same basin id. Note:
all pourpoints for a single basin id must be gralfmeether in the pourpoint file.
For each pourpoint for a given basin id, the Basiiri2ator:

a. Navigates upstream with tribs.

b. Splits the catchment at the specified measureaffioh) if the pourpoint is
not at the downstream end of the NHDPIus Flowline.

c. Builds a basin polygon from the catchments forftbelines in the
navigation results plus the split downstream catttif needed.

2. Merges all polygons with the same basin id.

3. Fills any holes inside the basin that are duedtated networks.

4. If a basin starts in regions 03, 08, 05, 07, 10 %yrit adds the upstream
NHDPIus region areas, as needed.

5. Places the basin polygon(s) into the Basin Shapgpu®tile.

BasinDelineator Initialization File:

An initialization file (BasinDelineator.ini) is udeby the BasinDelineator to modify its
behavior during processing. It is also used t@salues entered by the user. Some of
these parameters are set during program installand should not be modified.

[Application] — Section HeadeD not modify)

ApplicationMachine=D Do not modify)
* Internal use only.

ApplicationDataPath= D:\NHDPIlusAppData&xémple)
= Location of NHDPIlus Tools Application data requiteglthe BasinDelineator.
This is set during installation and should onlycbanged if the NHDPlus Tools
Application data is movedT he path/folder names should not contain spaces
or special characters (e.g., ampersands).

NHDPIlusPath= D:\NHDPIlusDataexample)
» Location of NHDPIlus data. This is set during ilateon and should only be
changed if the data is movelhe path/folder names should not contain spaces
or special characters (e.g., ampersands).



TempWorkAreaPath=D:\NHDPIlusTools\Woréxample)

» Folder/Directory that the BasinDelineator uses sengorary work area during
processing. All data is deleted after a succegstigram run. The user must
have write privileges for this folder. It may camtlarge amounts of temporary
datasets during processing. It is recommendedythatreate a dedicated folder
for this purpose (like the example above) rathanthse one of the default system
folders (e.g., CA\TEMP). DO NOT add a backslasthatend of the path name in
the INI file. The path/folder names should not contain spaces or special
characters (e.g., amper sands).

PourPointFile=D:\BasinsToDelineate\MyPourPointfExde.(example)
= Name of the last Basins Pourpoint input file thasvprocessed successfully.

PourPointFileHeader=Falsexémple)
» Indicates if the Basins Pourpoint file contairtsia delimited field name, header
record. If true, BasinDelineator will ignore thest line of the file.

PourPointType=1dkample)
» Indicates if the Basins Pourpoint file containscheades and measures
(Pour PointType=1) or latitudes and longitudeBdur PointType=3). It is not
possible to mix pourpoint types in the same inpat f

Cluster_Tolerance=luger modifiable)
» Distance in meters. Used by the Integrate todlltm gaps when catchments are
dissolved to create a basin. The gaps are aaartf merging a split raster
catchment and vector catchments (either originahmwothed).

LatLonSearchRadius=50ger modifiable)
= Distance in meters. This is the maximum distarsseliby BasinDelin to snap the
point defined by the Lat and Lon coordinates ingharpoint file to the nearest
NHDPIus flowline. It is not used with reachcodelaneasure pour points.

Note 1: The BasinDelineator is very sensitive @ diser-supplied
latitude/longitude and the value in the LatLonSkeRadius parameter. If the
latitude/longitude point is far from the NHDPlugfaice water network and the
LatLonSearchRadius value is large, unpredictatdalte may occur. It is
recommended that the LatLonSearchRadius be lesthegual to 100 meters.

Note 2: Any latitude/longitude points that are fapaway to be snapped to the
NHDPIus network are written to a text file in trenge folder as the input file.
The name of the file is the same as the inpuwfite “_PPErrors.txt” added to the
end of the file name.

SmoothPolygons=Truaiger modifiable)
= Determines the type of catchments used to builddsn Shape Output File. If
False, BasinDelineator uses the original NHDPIluslhoaents. Delineating a



large basin with these complex catchments can someeicause the process to
fail due to insufficient memory. You will typicgllsee an error message similar
to: Output feature O cannot be dissolved into other inputs because of memory
limitations.

The smoothed catchments contain fewer verticegrandelineation will run

faster and without memory errors. Note: The NHBRImoothed catchments are
available from the NHDPIus web site on the “Datadasions” page. The zip
files containing the smoothed catchments contdaider structure like the
standard NHDPIlus data and should be uncompreseeskrping the folder
names, into the location where the standard uncesspd NHDPIus data is
stored.

SplitBasins=Trueuyser modifiable)

» Determines whether the BasinDelineator will spig lownstream catchment
when necessary. If true, the BasinDelineator sghi¢ most downstream
catchment in a basin at the location of the megstoeided. If false, the most
downstream catchment in a basin is not split rdgasdf the measure provided.

BasinFileName = D:\BasinsToDelineate\Output\MyBasshp éxample)
= Name of last Basin Shape output file that was edeaticcessfully.

System Requirements:

BasinDelineator requires the following software aathsets
ArcGIS 9.2 and the Spatial Analyst extension, Ssr®ack 3 or higher
.Net Framework version 2.0 (See know issues below)

NHDPIus datasets (including FAC and FDR grids)ther NHDPIus region in
which you are performing the delineation. NoteeBtevation grids are not
required.

NHDPIus Tools Application Data — this dataset iaible for download from
the NHDPIlus web site at: http://www.horizon-systezosm/NHDPIlus/tools.php
Look for NHDPIlus Tools Application Data under thélDPlus Basin Delineator
Tool (BasinDelineator). It is a self-extracting 4ile.

BasinDelineator expects NHDPIlus data to be starets idefault folder structure (in
bold). For example:
D:\NHDPIlusData (any folder name that doesn’t idelspaces followed by:)
\NHDPIlus01
\Drainage
\Hydrography
\FAC_FDR_Unit_a (etc.,)
\NHDPIlus02



Known | ssues:
Due to a memory management problem with some oAtb&IS tools, BasinDelineator

should be re-started after processing each pourfilgn

Do not install BasinDelineator in folders with space.g., C:\Program Files). ArcGIS
does not tolerate pathnames with spaces in thermm.rdcommended to install the
BasinDelineator tool under the default "C:\NHDPIlasE" folder. Similarly, do not
install NHDPIus datasets under folders/directovéh spaces in them.

There have been reported problems when the .NETéwark was installed after
ArcGIS rather than before. It would appear thalNET is not installed before ArcGIS,
the .NET support for ArcGIS does not get implemérterrectly. Additionally, you need
to include the .NET support option when installfgGIS Desktop. See the following
link about adding .NET support to ArcGIS.

http://support.esri.com/index.cfm?fa=knowledgeltasbarticles.articleShow&d=34178



