Exercise # 3: Navigating NHD with Geometry — Last updated 04/30/2008

This exercise requires the ArcHydro tools. If the ArcHydro tools have not yet been
installed, see NHDPIlus Exercise 0: Preparation.

1. Start ArcCatalog.

2. Using ArcCatalog, create a new personal geodatabase and a geometric network
from the NHDFlowlines
a. Right-click on the \NHDPIus06 folder, go to New, Personal
Geodatabase. The database will be added to the left and right
windows. Rename the database to NHDPlusPGDB.
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b. Right-click on NHDPIlusPGDB in the left window, go to New, Feature
Dataset. In the New Feature Dataset dialog,
I. Name the feature dataset Hydrography.
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ii. Click [Nexd].

iii. The next screen prompts you to choose a coordinate system. Click
. In the NHDPIus06 directory search for the nhdflowline.shp
and add it.
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iv. Click
New Feature Dataset szl

Choose the coordinate swstem that will be used For Y coordinates in this data.

Geographic coordinate systems use latitude and longitude coordinates on a sphetical model
of the earth's surface. Projected coordinate systems use a mathematical conwersion to
transForm latitude and longitude coordinates to a bwo-dimensional linear swstem,
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v. Choose the coordinate system that will be used for Z coordinates
and leave the Name field as <none> and click [Next|.
vi. Leave XY, Z and M Tolerance field defaults and click [Finish|.
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The ¥ tolerance is the minimum distance between coordinates before they are
considered equal, The %¥ tolerance is used when evaluating relationships between
features.
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v. The New Feature Dataset dialog is now complete. The new
feature dataset called Hydrography is now created and appears in
the left window of ArcCatalog under the NHDPlusPGDB personal
geodatabase.

3 ArcCatalog - Arcinfo - D:\NHDPlus06\NHDPlusPGDB.mdb\Hydro;

-

File Edit View Go Tools Window Help
&  E3 x| % BB & QB O W
Location: |D:\I\lHDF‘IusDE’\I\IHDF‘IusF-‘GDB.mdb\H).'drographyr

Stylesheet:

=-{Z0 NHDPlus06

-1 Drainage

+-(1 elev_unit_a

+-(1 fac_fdr_unit_a

-1 Hydrography

+-(Z1 HydrologicUnits

=3 NHDPIusPGDB
- o
catchmentattributesnicd
catchmentattributestempprecip
flowlineattributesfiow
flowlineattributesnicd
flowlineattributestempprecip

X

Contents lPreview] Metads

I*

Name




c. Right-click on the Hydrography feature dataset in the left window. Go to
Import, Feature Class (single). In the Feature Class to Feature
Class dialog,

i. Use the button to browse to \NHDPIlus06\Hydrography and
select NHDFlowline for Input Features

ii. Leave Output Location as:
D:\NHDPIlusExercises\NHDPIlusO6\NHDPIlusPGDB.mdb\Hydrograp
hy

iii. Enter NHD _KnownFlow in Output Feature Class

iv. Use the button to build an Expression as shown below. This
expression extracts from all the NHDFlowlines, only those with
known flow direction. The expression should read: "FLOWDIR" =
‘With Digitized’ Note the single quotes around the ‘With Digitized'.
Click on |Get Unigue Values| in order to select ‘With Digitized’. Click

OK|

Query Builder @@|

=

"FLOWDIR" ~
"wWBAREACOMI™

"FTYFE"

"FCODE"

"SHAPE_LENG"

"EMABLED" b

J J ﬂ "Uniritizlized

"with Digitized'

ﬁ Go Ta:

"FLOWDIR" = "With Digitized'

Clear Werify | Help | Load... | Save.. |

ak. | Caticel |




v. Returning to the Feature Class to Feature Class dialog, scroll
down in the Field Map box and right click ENABLED and select
properties. Change the name to ENABLED_CHAR.

Click [OK].
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vi. Leave the remaining items in the dialog at their default values and

click [OK].
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vii. The import Feature Class to Feature Class operation will execute.
When the word “Completed” appears in the window, click [Close].
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viii. The new feature class called NHD_KnownFlow is now created and
appears in the left window of ArcCatalog under the Hydrography
feature dataset.

@

~¥ ArcCatalog - Arcinfo - D:\NHDPlus06\NHDPIusPGDB.mdb\Hydrography\NF

Fie Edit View Go Tools Window Help

o | gy x &las o
Location: |D:‘.NHDP\usDS\NHDF-‘IusPGDB.mdb\Hydrography\NHD_KnownFIow v|
Stylesheet:
/| Contents IPreview] Metadata]
=0 NHDPIus06 ~
+-(] Drainage Name:  NHD_KnownFlow
+ (20 elev_unit_a Type: Personal Geodatabase F

+-(1 fac_fdr_unit_a
+-(] Hydrography
+-(] HydrologicUnits
-3 NHDPluSPGDB
=29 Hydrography
catchmentattributesnicd
catchmentattributestempprecip
flowlineattributesfiow
flowlineattributesnicd

flowlineattributestemppredp
R b o

NHD_KnownFIow‘




. Right-click on the Hydrography feature dataset in the left window. Go to
New, Geometric Network. Proceed through the Build Geographic
Network Wizard, taking all the defaults. The geometric network called

hydrography_net will be created.

This wizard will help you build a
geometric network.

A geometric network allows you to
model the behavior of utiity networks
such as electrical or water networks.

A geometric network is composed of
features from one or more feature
classes in a feature dataset. A network
stores the connectivity between its
features,

Cancel

The last step of the wizard will build the new geometric network from the
NHD_KnowFlow feature class.

Building Geometric Network

Creating Geometric Network__.

Feature Class: NHD _KnownFlow

Cancel

The geometric feature classes, Hydrography net and
Hydrography_Junction will appear in the left window of ArcCatalog under
the Hydrography feature dataset.
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e. Close ArcCatalog.



3. Start ArcMap.

4. Using ArcMap,
a. Use the File, Add Data menu. In the Add Data dialog, navigate to the
\NHDPIusO06 folder, under the NHDPIlusPGDB, select Hydrography and
then Hydrography_Net. Click .
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b. At this point, the content of your map should contain the
NHD_KnownFlow and the Hydrography_ Net_Junctions layers.
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c. Before navigation can be accomplished, one last operation is needed.
The flow direction on the network must be established. To establish flow
direction using native ArcMap, you will need to add sinks to each
downstream network end. This can be very time consuming event even
in a moderately sized area like region 06. An easy way to establish flow
direction is to use the ArcHydro tools.

d. Using the ArcHydro tools, click Network Tools, Set Flow Direction. In
the Set Flow Direction dialog, select NHD _KnownFlow, check With
Digitized Direction and click @I The Set Flow Direction utility will
execute and may take a few minutes to complete.
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The status line at the bottom of the ArcMap window will show the
progress. When setting flow direction is complete, a message window will
appear.

Set Flow Direction R|

Setting flow direction successfully completed!

..............................................
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e. Use the zoom in tool , to zoom into an area in the NHD_KnownFlow

layer.

f. Add the Utility Network toolbar to ArcMap. Use the |Add Junction|
tool, to place a flag on a junction or the |Add Edge Flag| tool, to
place a flag on a network line. Use the [Trace Task: pull down to select
Trace Upstream.
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g. Click the button. The trace results will be displayed in red.



* Untitled - ArcMap - Arcinfo
Bl Ede Vaew [nsert Selecton Took Window Hep

N d& B o &imese o] A0 8 Network: [Hydrography_Net =] Fiow = Analyss »  |f < TraceTask: [Trace Upstream =] 4| Spatal pnabet =
Edtor> | > | # | T =] i) = 3 3| addtonal Utites v T4t F e, TR B
Terran * Turain - Processng = Altrbute Took = Network Took = ApUiiies = % o, 22 20 ) & Hep
-l
- & Layers g
= [ Hydrograpty_Net_lunctions. i

i ,.-—lf

@

-

»

- .

S

L1}

L]

£

f &

s

S S

Display [ Source] Setecton| LIER | J“H\ LILI
pawng~ R0 O~ A~ [gam w|fiow] B sy A B gy o~

BT"E'32.61"W 34°5839.84°N

h. Right click on the NHD_KnownFlow layer and select Zoom to Layer to
see the results of the trace.
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i. A few cautions about geometric navigations:

I. NHDPIus contains logical connections between streams that flow
out of the U.S. into Canada or Mexico and the streams where those
waters flow back into the U.S. Since these are logical connections
and there is no geometry connection, the use of geometric
navigations in these areas will not work correctly.

ii. Occasionally, NHD features will cross with vertical separation. For
example, a canal/ditch may cross over a stream/river. Geometric
navigation will assume that there is a flow connection at these
locations when, in fact, there is none.



