Exercise # 2: Linking Data to the NHD — Last Updated on 4/30/2008

1. Start ArcCatalog.

Note: In steps 2-5 of this exercise, you will create a point dataset, which you will link
to NHD during step 6. An existing point dataset may be used instead of creating a
new one. The point dataset need not be in the same projection as the NHDPIlus
data as long as the point dataset has its projection defined.

2. Using ArcCatalog, create a new point shapefile.
a. Right-click on the \NHDPIusO06 folder, go to New, Shapefile. In the
Create New Shapefile dialog,
I. Give the shapefile a Name of PointsOfinterest.
ii. Use the Feature Type pull down to select Point.
jii. Click to create a Spatial Reference for the shapefile.

Create New Shapefile @§|
MName: |F"Din150flnteresﬂ
Feature Type: |Pcuint ﬂ

Spatial Reference

Description:

Unknown Coordinate System

[ Show Details Edit...

[ Coordinates will contain M walues. Used to store route data.

[ Coordinates will contain 2 values. Used to stare 30 data.

)4 Cancel
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iv. Inthe Spatial Reference Properties dialog, click lmport.

Spatial Reference Properties &l _

Coordinate System ‘

MName: Unknown

Details:

Select.. Select a predefined coordinate system.
Import a coordinate system and XY, Z and M
Impaort... domains from an existing geodataset (e.g.,

feature dataset, feature class, raster).

New.. - Create a new coordinate system.

Editthe properties ofthe currently selected
coordinate system.

Sets the coordinate system to Unknown.

4l

Save the coordinate system to a file.

OK ‘ Cancel |
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V.

In the Browse For Dataset dialog, browse to the

\NHDPIlus06\Hydrography folder and select NHDFlowline.shp.

Click [Add].

Browse for Dataset

Loaokin: ]D Hwdrographs

------ NHDArea.shp

:

= NHDLine.shp

= NHDPoint.shp

=l NHDWaterbody.shp

Mame: [NHDFlowline.shp

Show of type: ]Geographic datazets

Bl

Arid

Cancel




vi. The Spatial Reference Properties dialog will now contain the
same spatial reference as the NHDFlowlines. Click [OK].

Spatial Reference Properties r,-, K|

Coordinate System

MNarme: GCS_Morth_American_1983

Details:

Alias:
Abbreviation:
Remarks:
Angular Unit Degree (0.017453292519943299)
Prime Meridian: Greenwich (0.000000000000000000)
Datum: D_Morth_American_1983
Spheroid: GRS_1980
Semimajor Axis: 6378137 000000000000000000
Semiminor Axis: 6356752 314140356100000000
Inverse Flattening: 298.257222101000020000

Select.. Select a predefined coordinate system.

.............................................. Import a coordinate system and X/Y. Z and M
Import.. i domains from an existing geodataset (e.g..
.............................................. R el e

Mew.. - Create a new coordinate system.
. Editthe properties ofthe currently selected
sl coordinate system.
Clear Sets the coordinate system to Unknown.
Save As... Save the coordinate system to a file.
OK Cancel Apply
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vii. The Create New Shapefile dialog is now complete. Click .

Create New Shapefile ‘? R|
MName: |Puint50flnterest
Feature Type: |P|:|int ﬂ

spatial Reference

Diescription:

Geographic Coordinate System:
Mame: GCS_Moth_American_1933

| Show Details . Edit...

| Coordinates will contain M walues. Used to store route data.
[ Coordinates will contain 2 walues. Used to store 30 data.

Ik Cancel

b. Close ArcCatalog.
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3. Start ArcMap.

4. Using ArcMap,

Page 6

a. Use the File, Add Data menu. Inthe Add Data dialog, navigate to the

\NHDPIlus06\Hydrography folder, select NHDFlowline.shp, and click .

Add Data

Lock in: ]l:l Hydrography

~| 2| sales|ed] [ (el

...... MNHDArea.shp

|

=l NHDLine.shp

e NHDPoint.shp

& NHDWaterbody.shp

Marne: ]NHDFIDwIine.shp

Show of type: ]Dataaeta and Layers (* Iy

B

Add

Cancel
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b. Use the File, Add Data menu. In the Add Data dialog,
\NHDPIusO06 folder, select Pointsofinterest.shp and click

navii ate to the

Add Data (X
Look irc |3 NHDPius8 ~| | cplem|e| sz sl
Mame | Type | 2
MHDProcessingParamekers, dbf dBASE Table
MHDReachCode_Comid. dbf dBASE Table
MHDR.zachCrossReference, dbf dBASE Tahble
MHDSourceCitation. dof dBASE Table
MHDSkatus, dbf dBASE Table
MHDYerticalRelationship, dbf dBASE Tahble
openrne, bxt Texk File

PointsOfInterest, shp Shapefile
1 SkreamGageEvent. shp Shapefile 3
b/
M ame: |Pnint$DfInterest.3hp Add
Showi of type: |Dataset3 and Layers [* |yr) j Cancel




c. At this point, the content of your map should look like this:
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5. Use ArcMap editor to create point features in PointsOfinterest.

Page 9

a. Add the Editor toolbar if it is not present in ArcMap. Click on Editor and
select Start Editing. In the top window of the Start Editing dialog, the
\NHDPIus06 directory should be selected and PointsOfInterest should
appear in the bottom window. Click .

Start Editing

Which falder ar database do wou want to edit data fram?

Source Twpe

dnhdpluslb shapefiles
dAnhdpluslBihydrography shapefiles

45 ||»

These layers and tahles will be availahle for editing:

FointzOflnterest

8] Cancel
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@

b. Use the zoom-in tool , to zoom in to an area in the NHDFlowline layer.

Untitled - ArcMap - Arcinfo

B Ede View nsert Selecton Took \Window Hep

Dl & B> n o & imam - A0 K £ =] Foww A v D= [P Cemmmon A =] < | Sptal anayst +
Edtor = | k| @~ Task [Createtew Featwe =) | Targes: [Porsofinterest =6 mia T4t L T SR
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c. On the Editor toolbar, use the Task: pull down to select Create New
Feature and the Target: pull down to select PointsOfInterest.

8 Untitled - ArcMap - Arcinfo

File Edit View Insert Selection Tools Window Help

DEeEd&E @ =@ « + [173272 A | A2

Editor |2~ Task: |Create New Feature =l Target: | PointsOfInterest = |G g
Sketch Tool &
= £ Layers Q
B PointsOfInterest
o

L BT
Ky AR

= NHDFlowline

162

7

d. It's convenient to snap the new points to the NHDFlowlines. To set the
snapping environment, select Editor and Snapping to open the snapping
properties window. Highlight NHDFlowline and checkmark “Edge”. This
will result in new points being snapped to the nearest point on the
NHDFlowlines.

=

Layer Vertex Edge End
PointsOflnterest O O O
NHDFlowline O O

< |

=[] Edit Sketch

[ Edit sketch vertices

[ Edit sketch edges

[0 Perpendicular to sketch
=[] Topology Elements

[0 Topology nodes
=[] Miscelaneous

[0 Survey Points

|




Set other snapping options, by selecting Editor and Options. In the
Editing Options dialog, change the Snapping tolerance: to “0.001” “map
units”. Check mark Show snap tips. New points will be snapped

Editing Options

General ‘Topology Versioning] Units ] Edit Tasks | Annotation

Display measurements using f decimal places

Snapping tolerance: | 0.001 |map units ﬂ

Sticky mowve tolerance: 0 pixels

[ Stretch geometry proparionately when moving & wvertex
[v Show shaptips

Stream Mode

Stream tolerance: U rmap units
Group 50 points togetherwhen streaming

QK | Cancel
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e. On the Editor toolbar, select the sketch tool ﬁ Point at various
locations on NHDFlowlines and click to create a point feature in the
PointsOfinterest layer.

Edce~ | b | 1= Task G vew Fesiore ] | Target: [Porofiimest =] oo

i
o
s
i
\/_ A
T N 7
Welary
Jéﬂ\./ .

EForRites
_/'_'_F‘_

Display [Scurce | Selacion
Drang > | & 2 0= A= g anal

BIP5I48.24W 3E°1FILITN

f. Click on Editor and select Stop Editing and click on the Save dialog.

Save R|

Do you want to save your edits?

g. We have now identified a number of locations along NHDFlowlines that
are our points of interest.



6. To turn PointsOfinterest into a point event table, use Show/Hide ArcToolbox
Window to add the ArcToolbox to ArcMap.
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. Untitled - ArcMap - Arcinfo

Fie Edit View Insert Selection Tools Window Help

DSES * 2@ |0« |&[mz <2 &80 erwork: [ |

Edtor> | » | #|¥| Task: [Create Ne || Target: | |Sh0leideﬁ_\_rcT00Ib0xWindow|'5 ]

x| \|—
&
= £ Layers a \
= @ NHDFlowine \

A W
o

a. Expand the Linear Referencing Tools list.

® | Untitled - ArcMap - Arcinfo

File Edit View Insert Selection Tools Window Help

DS & 2R |« + [[1:57.268 < |[:2] & /s 01 A2 |
Editor & |- . | - : LJ | LJ X | B |
x i = '\

= £# Layers

= PointsOfinterest

= NHDFlowline

+ & 3D Analyst Tools

+ & Analysis Tools

+- & Cartography Tools

+- & Conversion Tools

+- i@ Coverage Tools

+- @ Data Management Tools

+- & Geocoding Tools

+ @ Geostatistical Analyst Tools

-- & Linear Referencing Tools
#* Calbrate Routes
#* Create Routes
#* Dissolve Route Events
#* Locate Features Along Routes
#* Make Route Event Layer
#* Overlay Route Events
#* Transform Route Events

+- @ Spatial Analyst Tools

+ & Spatial Statistics Tools

whEoerxpal 4G 2uno®

b. Double click on Locate Features Along Routes to open the dialog. In
the dialog,
I. Use the Input Features pull down to select PointsOfinterest as
the feature class that will be located along routes.
ii. Use the Input Route Features pull down to select NHDFlowline
which is the route class of the NHD.
iii. Use the Route Identifier Field pull down to select Reachcode
which is the route identifier for the NHD.
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VI.

Set the Search Radius to .001 decimal degrees (approx. 370 ft).
This will make sure that PointsOfinterest that are not located
exactly on an NHDFlowline will be snapped to the nearest
NHDFlowline within the search radius.

Output Event Table: \PointsOfinterest_Events.dbf

Type in ReachCode in the Route Identifier Field

" Locate Features Along Routes

Input Features

i
W

|0 Points Ofinterest

Input Route Features

| NHDFlowiine

1
W

Route Identifier Field
|REACHCODE

9]

Search Radius

Il

| 0.001 Decimal degrees

Output Event Table
|D:‘;NHDPIusDS\PointsOﬂnterest_Events.dbf

&

Output Event Table Properties

Foute Identifier Field
|ReachCode|

1l

Ewent Type

Measure Field
IMEAS

KN REl

To-teasure Field

<

[+ Keep only the closest route location {optional)
[v  Include distance field on output table {optional)
[+ Keep zero length line events (optional)

[+ Include all fields from input (optional) 3

>

(0]4 | Cancel Ervironments... Show Help »»
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c. Click [OK and the Locate Features Along Routes tool will execute.
When the word Completed is shown in the window, click .

Locate Features Along Routes

Completed

[ Cloge this dialog when completed successfully

(x]
ccoman |

<< Details

successfully.

(Elapsed Time: 1.00 secs)

Start Time: Wed Feb 22 15:31:34 2006 ~
Executed (LocateFeaturesAlongRoutes_l)

End Time: Wed Feb 22 15:31:35 2006

1]

d. There now exists an event table called PointsOfinterest_Events.dbf. Use

File, Add Data, to add this event table to the map. The table resides in

the \NHDPIusO06 folder.

Add Data

Look in: ‘D NHDPIus06

| 2| sefie]i] [ e

| NHDFcode.dbf

=] NHDFeatureToMetadata.dbf
=E] NHDFlow.dbf

2E] NHDFlowlineVaa.dbf

=] NHDHydroLineEvent.dbf

NHDStatus.dbf
NHDVerticalRelationship.dbf
openme.txt
PointsOfInterest.shp

PointsOfInterest_Events.dbf

=] NHDHydroPointEvent.dbf productionunits.shp
ZE| NHDMetadata.dbf

==l NHDProcessingParameters.dbf

ZE] NHDReachCode_Comid.dbf

=E] NHDReachCrossReference.dbf

£ NHDSourceCitation.dbf

A

Marme: ]Pu:uintstInterest_EventS.dbf

Show of type: ]Dataaeta and Layers (* Iy

5

Add

Cancel

e. Right click on PointsOfinterest Events in the Layers list and select Open
to display the attribute table for PointsOfinterest _Events. Note the
ReachCode field which tells us which reach each point is located on and
the Meas field which tells us where along the reach the point is located.




The Distance field tells us how far (in decimal degrees), the point was
moved in order to snap it to the nearest NHDFlowline.

# Attributes of PointsOfinterest_Events

| oID ReachCode | MEAS | Distance | |
4 0{06010108000406 64.98474 -0.000053 0
J 1/060101080004 11 35.084237 0.000082 0
J 2|06010108000954 28.258846 0.000091 0
J 3/06010108000661 77.863769 0.000006 0
J 406010108000938 57.417209 0.000069 0
J 5/06010108000408 41.203315 0.000039 0
J 6/06010108000958 41.993658 -0.000212 0
Fecaord: ﬂj 1jﬂ Show: W Selected | Records (0 outof 7 Selected)) Options =
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f.

Now we have an event table. Lets render (draw) the events using the
Reach codes and measures to determine a point shape for each event.
Click on main menu choice: Tools: then Add Route Events...

Vil.

Specify the routes referenced by the events in the table: Under
Route Reference select nhdflowline and Route Identifier:
REACHCODE

Specify the table containing the route events: Event Table:
Pointsofinterest_Events. Route Identifier: ReachCode
Select Point Events: Occur at a precise location along route
Use the Input Event Table pull down to select
PointsOfinterest_Events.

Measure: MEAS

Leave the remaining items at their default values.

Click [OK].

Add Route Events @El

Foute events are objects with locations measured along routes. A table
containing route eventz can be added to the map as a laver.

Specify the routes referenced by the eventz in the table

Route Reference: nhdflowline

Route Identifier: REACHCODE |

Specify the table containing the route events

Chooze a table from the map or browse far another table.

Event Tahle: |F'|:uint$|:uf|nterest_Events ﬂ =
Route |dentifier: | ReachCaode j

Chooze the type of events the table contains:
{* Paint Events: Oceur at a precize location along a route

[ Line Events: Define a dizcontinuous partion of a route

Chooze the measure field for point events:

Measure: MEAS ﬂ

Chooze the offzet field. Eventz can be offzet from their routes,

Offset: | <Mones ﬂ

v iz me if the resuling laver will have resticted functionality

Advanced Dptions... | 2k, | Cancel |
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® Untitled - ArcMap - Arcinfo
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g. Change the symbol for the PointsOflinterest to Circle 2 by double-clicking
on the symbol in the Layers window. Select Circle 2 and click
If the points were snapped to the NHDFlowlines as they were created in
step 5, move on to step 6h.
Otherwise, an attempt is made to snap the points to the NHDFlowlines

during step 6b. To examine the results, use the 2 (Zoom In) button to
zoom very close to some of the points. Note that even though the
PointsOfinterest point may be slightly off of the NHDFlowline, the point in
PointsOfinterest_Events is exactly on the NHDFlowline. This happens
when the PointsOfinterest are snapped to the nearest NHDFlowline when
PointsOfinterest_Events is created in step 6b.



" Untitled - ArcMap - Arcinfo

| Fle Edit View Insert Selection Tools Window Help
DEES| & 2RX |0 b8 - |2 & @ K2
Editor > | M | #|>| Task; |Create New Fea =] | Target: | |
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h. If we use the Identify tool to click on the PointsOfinterest_Event point, we
see that the point is on a specific reachcode at a specific measure

Identify Results [x]

-I- PointsOfInterest_Events Eve Location: (-82.856533 36.2745354)
+- 06010108000408 Field “falue

oD b
FeachCode 06010708000405
MEAS 41203315
Distance 0.000034
Ied 0
shape Foint

<5 | Bl | 2

Note: Points that are not within the snapping tolerance to an NHDFlowline
are not assigned reachcodes and measures during step 6b.

7. Linear events, ones that are linked to a stretch along a reach, can be created in a
similar manner.
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