0 Determining Average Slope
\ ’ For Small Watersheds

Natural Resources
Conservation Service

Topics:
1. Define Watershed
2. Clip Contour Lines
3. Estimate Average Slope

If you are missing any of the tools mentioned below, contact your GIS Specialist.

Begin by Opening a MapBook Project in ArcMap.
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Define Watershed

Create a new Shai efile to define ‘our watershed. Set the File name and Projection.
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To set Projection browse to the following folder. And select the Zone 15N projection.
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After your shapefile is added to your project, Start Editing to define your watershed and select
the folder where you saved your shapefile.
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Using the ArcMap Pencil draw your watershed or drainage area boundary. Stop editing and save
your edits when done.
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Clipping the Contour Lines

If the contour lines are not in your project add them from C:\geodata\elevation\. If you do not
have this folder in C:\geodata\ copy it first from F:\geodata\ to C:\geodata. Otherwise the
clipping process may be extremely slow.
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You can Check OFF the Contour line layer as it is Very Large and slow to display.
Then Open the Geoprocessing Wizard and follow the selection displayed below.
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GeoProcessing Wizard

X

Choose a GeoProcessing operation, then click the
Mext button to chooze optiohs:

" Dissolve features based an an attibute

™ Meme layers together

1 |ntersect two layers

About Clip

This operation uses a clip
layer like a cookie cutter on
your input layer. The input
layer's attributes are not
altered.

/<

Input Clip Result
Layer Layer Layer
7 Union bwo layers ¥ Y ¥
tore about Clip... |
< Back I Mext » I Cancel |

GeoProcessing Wizard ‘Z
1. Select the input layer to clip: About Clip
|CDntDul1Uft_Lan39 = This operation uses a clip
IR R a—— layer like a cookie cuﬂer an
MNumber of features: 4367 ey Enput ‘.ayer' The input
layer's attributes are not
2 Select a polygon clip layer altered
ISm\lh_JDe_Watelshed j
[~ Use selected features orly /< + O = @
Number of features: 7
Input Cli Result
3. Specify the output shapefile o feature class Lal;rer Layper Layer
IF.\PIUiEElS\NHCS\S mith_Joe_Contour. shp
More about Clip... |
/ < Back | Finish | Cancel |

Make sure you change the file name at the bottom where the contours will be saved. Example:
F:\projects\SWCD\Watersheds\customer name\Smith_Joe_Watershed_contour_Txxx.shp

SAVE YOUR PROJECT in the same folder as above

Estimate Average Slope with Xtool

XTools is still the best tool outside of Toolkit to calculate Length.

If you use A/L tool (see below), the length are in meters. You will need to add a field and
recalculate length in ft (Lmeter = 3.28083 ft)

Open the XTools toolbar.
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If all the buttons are grayed out go to Tools, Extension, and turn on the XTools extension.
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If you have never used XTools, you must set up the defaults —— and save defaults. The MAP
UNITS are in METERS (UTM coordinate system), NOT FEET, the output can be in feet.

XTools Defaults |X|

Specify the map units of your data:

Specify the desired output map units Feet -
Specify the desired default data frame distance units: | Feet -
Specify the desired units for area output: Acies -
Always convert overlay output shapes to single part r
Always calculate Area, Perimeter, Acres [Hectares), Length v
Show ¥ Tools Defaults when creating a new data frame r
Show % Tools Defaults when loading a data frame r

Projection
tap default projection:  Mone

Projection units:

Set Projection... |
Help {Save defaulis| Llose |

Select both the Contour Lines length (ft) and the Watershed area (acr) to calculate.

* XTools
XTools w | |
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Right Click on the Watershed Contour layer and ‘Open Attribute Table’. The last field is Length
Right click on Length and select Statistics to get a SUM of contour lengths. Write the Sum value
down.
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Open the Watershed Attribute Table as well to get Acres for your Watershed.
Use Both Values in the Slope equation Below.



Slope Formula:

(length of contour lines, ft )(contour interval*)(100)
(watershed area , acres)(43560)

*(contour interval): Depending on the contour shapefile you used this could be for example 10ft
or 20ft. Lidar data may have contours with 2 ft intervals.

Estimate Average Slope with A/L tool
Once the contour layer is clipped, open the attribute table and add a field (Length_ft). Then right
click on field and select calculate values.
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Double click on Length and type in the conversion values * 3.28083. Once your table is updated.
Calculate SUM as above.

Field Calculator

Fields: Type: Functions:
FID o Abs (] -~
Shape Humber Al ] b’
D " Shing Cos )
COMTOUR Ewl)
Length L]
Length_ft Lo D
al ]
Sinl )
Sarl | bt
[FIZ][E]
+| - =
ength_ft = [ Advanced J J J
[Length] * 3.28083 Load...
N Save...
Help
Cancel




