Tutorial for

the [P Ervious
Surface Analysis Tool

(ISAT)

Extension for =
ArcView

MHM%

H %% NOAA Coastal Services Center

ﬁ g LINKING PEOQPLE, INFORMATION, AND TECHNOLOGY
% &

%ﬁ"“mmow t‘ﬁﬁ




Impervious Surface Analysis Tool Extension for ArcView

The National Oceanic and Atmospheric Administration (NOAA) Coastal Services Center has developed the
Impervious Surface Analysis Tool (ISAT) to help managers and planners make a determination about the impact of
impervious surface coverage on local water quality. ISAT (an extension for ArcView® version 3.x) applies impervious
surface coefficients to remotely sensed land cover data to determine the total and the percentage of impervious
surface area within specified polygons. ISAT can also be used to demonstrate the effects of land cover change on a
watershed’'s imperviousness. The coefficients in ISAT were developed to be used with the NOAA Coastal Services
Center’s Coastal Change Analysis Program (C-CAP) land cover data, but can be modified for use with various types
of land cover data or to match the land cover/land use practices within a specific geographic region.

There are several things to keep in mind when using the ISAT extension:

Use of ISAT requires the Spatial Analyst extension.

Due to the large size of full C-CAP scenes (about 15 — 45 megabytes), some operations may be time
consuming. Therefore, it is best to perform operations on smaller areas of interest.

For users that choose to use the C-CAP Data Handler, it should be noted that problems have been
detected when using the ERDAS® Imagine® file format (.img) with the ArcView 3.2a patch installed.

Note: For more detailed explanations on these issues, or on other problems that may arise, see the
troubleshooting guide on pages 18 & 19 of this manual.

Although this tutorial describes the basic operations of the Impervious Surface Analysis Tool extension, it does
assume the user has an intermediate level of familiarity with standard ArcView functionality and a basic
understanding of land cover data. For more detailed information on C-CAP land cover data, please refer to the
C-CAP Web site at www.csc.noaa.gov/crs/Ical.
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Installing and Loading ISAT |2 = & el
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When you downloaded ISAT, you received a zip -] Adobe J (o8] GiratGirid. avs

) .. . ® -] CCAP_Data GridHandIer.aw
file containing setup.exe, msxI3.exe (Microsoft & | CRS Posters \Web Site it i

XML Parser), and the files required to walk through B )Esi [ iees
this tutorial. Create a c:/isat directory and extract E'"—,_;j_’_i—i'fiﬁ'ew %:maggLegendHand_aw
the files into this folder. Run the setup.exe :::j Eli:lndSEEpage .%ﬂw
program by double-clicking on it. The installaton |} =~ - 51 Ete )] Jfif av

: ) ] @ Legends. awvs
process will place a copy of the ISAT extensionin || - =] modelbuilder. avs

the ArcView extensions folder, typically locatedat || = = = ] Gridia %;‘_’;id-a*’”
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C:\Esri\Av_gis30\Arcview\Ext32. R = HIE : .|_IT 1[ | >|T

1 ohject(s) selected E7.EKE

2 ArcView GIS 3.2
Eroject Window Help 4 o oo o To turn on the extension, open ArcView and

Hew Project  Ctrl+N T choose the Extensions option from the File
Project... : -
el CEAP Image Legend Hander Concel | menu. This produces a dialog box that

LCloge Project IMAGIME Image Support ] )

: allows you to choose which extensions you
Save Project Chrl+5 PEG LFIE| p— J Roset i )
Save ProjsctAs.. Rl L et | would like to activate. Choose the

Legend Tool I Make Default . :
Extensions... ModelBuilder = Impervious Surface Analysis Tool

About: extension by checking the box next to it.

Calculates impervious surface values uzsing raster land cover data [1.07)
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@ ArcView GIS 3.2
Eile Edit Miew Theme Analsis Suface  Graphics el Window  Help

Once the extension has been turned on, _ | T
a new Impervious Surface Tools menu AFAEI Kzl V0 e E

Change Coefficients...

will be added to your ArcView toolbar (a .
view must be active within your project to @ View]

make the menu visible). If you receive an
error message reading “429 can’t create
activeX component” at any point when
running ISAT, you may need to install
Microsoft® XML Parser on your system.
To install Microsoft® XML Parser, run
msxml3.exe by double-clicking on it.
Msxml3.exe was included in the ISAT zip

file you downloaded.

-

Dizplay a dialog window for defining parameters to create an impervious suface layer.

#! Extenzions

Available Extensions:

Note: If you plan to use C-CAP land cover data with TrrT—— - o |
ISAT, the C-CAP Data Handler will complement the CADRG Image Support

. . . p . Cad Reader j %
functionality of ISAT by allowing you to easily convert C- C-CAP Data Handier
CAP data into the grid format required by ISAT. The C- Chart Viewer _ Reset |

CIE Image Support
CAP Data Handler can be downloaded at D atabane femee - Bl

www.csc.noaa.gov/crs/lca/av_ext.html. A user’s manual About

g R Extends Arcview to work, with MOAA's Coastal Chanage Analyzis
IS al SO p rOVId ed : Program Land Cover and Change Analysis Data,




Creating Your ArcView Project

Required Layers

You should now have the ISAT extension loaded and an Impervious Surface Tools menu on your tool bar when
a view is active. The first step in using the Impervious Surface Analysis Tool is to add the two files to the view that
are required to run ISAT: a shapefile that contains polygons of the areas you want to analyze (referred to as the
Analysis Theme) and land cover data in ArcGrid format (referred to as the Land Cover Grid). If these two file
types are not included in the view when you select Run Impervious Surface Analysis, you will be prompted with
an error message stating such. ISAT will not run until one file of each type is added.

il Add Theme

Directony: | c:hisat

Adding the Analysis Theme

| camden_census_tract.shp:_]
Click on the Add Theme [%] button. m

. . . M| huc all e.g g |I=:| info
Navigate to the c:/isat directory and be £ lowdel_ccap
sure that the Data Source Types: drop-

&=
E n_municipalitiez. zhp
=

tezt.zhp 4
down menu is set to Feature Data Source. & Lower_Delaware

ﬂ Huc14 _lower_delaware.shp ;
Select Huc14_lower_delaware.shp and Data Source Tupe e

click OK. Turn on the theme to view the | [Featuwe Data 5ou
hydrological unit code (HUC) boundaries

for the Lower Delaware watershed in western New
Jersey. This shapefile will be your Analysis Theme in
ISAT. Most commonly, the Analysis Theme will be
polygons of watershed boundaries, hydrological units,

or municipal boundaries.




Adding the Land Cover Grid

A land cover grid describes the landscape in terms of general classes of land cover: forest, water, wetlands,
urban, and so forth. ISAT takes a land cover grid and applies an impervious surface coefficient to each land
cover classification to designate a percentage of imperviousness for that land cover type. The land cover grid
must be in ArcGrid format to run ISAT.

! Add Theme

Direchany: c:hizat
Click on the Add Theme [*%] button. You i ||
should still be pointing to your c:/isat ﬂl
directory. Be sure that the Data Source

Types: drop-down menu is set to Grid Data
Source. Select lowdel_ccap and click OK. @ Lower Delaware

Turn on the theme to view the land cover =
. Data Source Types: B Cultivated Land
data for the Lower Delaware watershed in Giic st Sk [ Decidunus Forest

I Estuarine Emergent W etland

western New Jersey. This file will be your -

. . I:l High Intenz ity D ewelopead
Land Cover Grid in ISAT. You may double- =;o_’3u inare D g
click on the grid legend and load the R
[ Palustrine ScrubfShrub i etland

ccap_legend.avl legend file to change to the ] Uncons olidated Shore
standard C-CAP classification legend.

' Directories

| Huc14_lower_delaware.zhp

m =l

Since this land cover data file is in ArcGrid format, it can simply be added to the view. If your land cover data
are not in ArcGrid format, you must convert the data to a grid file in ArcView before running ISAT. If your
land cover data are in grid format, skip the next page and go to the “Optional Layers” section.




Converting Land Cover Data to ArcGrid Format Enchac. buface Graphies

Broperties. .

Land cover data that are not in grid format (but are in a format recognized by
ArcView) can be converted to a grid using the Convert to Grid option on the
Theme menu. After you have added the land cover theme to the view, make it

Start Editing
G avelEdits
Gave Edite e

active by clicking on it in the table of contents and selecting Convert to Grid. Corivartito Shapefils...

Caonwert ba Grid...
Sae [iata Fet.

Importing and Converting C-CAP Land Cover Data Edit Legend...
Hide#Show Legend

Use of the C-CAP Data Handler extension provides an alternate GiETEte AOEsses. .
method for importing and converting C-CAP data that are in the

default file format (.img or .flt) to ArcGrids. Select either Import

Imagine File (.img) or Import Binary Raster (.flt), depending

on the file format. This converts the C-CAP file to a grid for use

in ArcView and applies the standardized C-CAP legend. Note: Since you will now have a grid
file in addition to the land cover

data file, you will need to have
ample space (approximately 50
megabytes) on your hard drive to
carry out the conversion process.

After selecting a land cover file to convert/import, you will be
asked to rename and save the newly created grid theme.
The grid name must be less than 13 characters in length and
contain no blank spaces. After designating a new name and
a path, click OK. This import and conversion process may
take several minutes.




Optional Layers

The Impervious Surface Analysis Tool has two options that
require the use of additional data layers.

Adding Population Data

The Coefficients section in the Impervious Surface Analysis
Tool dialog box requires additional data to use the Calculate
feature. The Calculate feature will allow you to instruct ISAT
to spatially select which coefficients to apply based on the
population density (Definition Field) within a selected
shapefile (Population Density Theme). The Population

Density Theme and Definition Field will be specified within the

Population Density Calculation dialog box.

Click Add Theme ﬂ and select nj_municipalities.shp.
Be sure that the Data Source Types: drop-down menu is set
to Feature Data Source. Click OK. Do not turn on this
theme; you will use it later in the lesson.

Adding Shapefiles for Land Cover Change Scenarios

Note: If you add a new theme to your view, you
must quit/close the main Impervious Surface
Analysis Tool window before the new theme

will be recognized.

¥ Impervious Surface Analysis Tool

Land Cover Girid [Lowdsl_ceap = Land Cover Giid Units [Feet

Analyzis Theme IHuc1 4_lower_delaware. shp j Analysis Field IHucM

Coefficients
Cosflivient Set [CCAP_lowdel =l

‘which Coefficignt? " High " Medium | Low & Calculate

Output Shapefile lE:\isat\isIayer_dev.shp

ThemeName [DEy 1 & 2 to High Intensity

- Land Cover Change Scenario
Apply
Vi1 Change land cover classes within I New_development].shp j theme ta IHigh Intensity Developij

¥ 2 Change land cover classes wit-hinINew_deveIopmentZshp j theme to IHigh Intenzity Developsj

Add Delete... |

Help | Run |

(it |

The Land Cover Change Scenarios section of the Impervious Surface Analysis Tool dialog box also requires
the use of additional data. The land cover classifications for the land cover grid can be changed to a new
classification within a selected area of a designated shapefile. ISAT will recalculate the percent impervious

surface after reclassifying the grid cells in the area of change.

Click Add Theme ﬂ , hold the Shift key and select New_developmentl.shp and New_development2.shp.
Click OK. Do not turn on these themes; you will use them later in the lesson.




Selecting Your Area of Interest

You now have both a Land Cover Grid and an
Analysis Theme in your ArcView project. Turn off
Lowdel_ccap and make Hucl14_lower_delaware
active so that the HUC shapefile is the only theme
shown in the view. Select the area of interest using
the Select Feature tool. ....':EJ You can click and
drag the mouse to select an area of polygons, or hold
Shift to select multiple polygons. The selected area
Is highlighted in yellow. This is the area for which
ISAT will calculate impervious surface coverage. If
nothing is selected, the analysis will be performed on
all polygons.

2 Watershed Management Areas

7 Depumaz.shp 1ol
[ Arthur Kill [
E Asziscunk, Crossu‘uické
[ ] PamegatBay
[ Jcape May
[ ] central Delawmare
Great Egg Harbar
[l Hackensack and Pas;
I Lower Delaware
[] Lower Pazzaic and 5,
[ Lower Raritan, South ——
[ Maurice, Salem, and i

] Millstone ¢

[ Menmauth i
[ Multiza ;I

-

& Lower_Delaware

ﬂ Lowed el_ccap

|:| Bare Land

I Cultivated Land

[ beciduous Forest

[ E=tuarine Emergent W etland
I Ev=rareen Forest

[ ] Grassland

|:| High Inte nzity Developed
- Low Intensity Dewveloped

[ Mixed Farest

[ Falustrine Emergent ' etland
I Falustrine Forested W etland
[ Palustrine S crubsShrub Wi etland
I:l Unconsolidated Shore
- M ater
[ JHobData

| Huc1d_lower_delaware.shp

[ i

C-CAP Land Cover Grid over area of interest.

-

& Lower_Delaware

| Lowdel_ccap
|:| Bare Land
I Cultivated Land
[ beciduous Forest
[ E=tuarine Emergent W etland
I Ev=erareen Forest
[ ] Grassland
|:| High Inte nsity Developed
- Low Intensity Dewveloped

[ Mixed Farest

[ Falustrine Emergent it etland
I Falustrine Forested W etland |
[ Palustrine ScrubsShrub W etland
I:l Unconsolidated Share |
- M ater
[ ] HobData

ﬂ Huc14 _lower_delaware.shp

m =l

Lower Delaware Watershed in New Jersey, subdivided
into smaller hydrological units. Yellow hydrological
units are the selected units within the watershed to be
analyzed by ISAT. 7

Shapefile of watersheds in the state of
New Jersey. The Lower Delaware
watershed is the Analysis Theme.




Running the Impervious Surface Analysis Tool

Impervious Surface Tools SN[l L= ]
You are now ready to begin using ISAT. The Impervious Surface Tools Bok e Sillee e et o
. ; ] . Wiew |SAT Parameters for a Theme. ..
menu has five choices: Run Impervious Surface Analysis, Change
Coefficients, View ISAT Parameters for a Theme, Help, and About ISAT.

Change Coefficients. .

Help. ..
About |SAT ...

& Change Coefficients

Ch ahn g e CO efﬂ C | en tS E R CCAP CT

L

Class Coefficients |
Hame High | P ediurm | Low

{ Unclassified 0 i 1]
High Intenzity Developed h3.5 331 302
Low Intenzity Developed 41.3 0.2 2249
Cultivated Land 14.7 a7 3B
Graszland 149 13 a7
Deciduous Forest 319 43 2.1
Evergreen Forest 319 419 21

Choose Change Coefficients to display the
Change Coefficients dialog box. The Class
column shows each land cover category and its
associated ID Number as defined for C-CAP data.
The Coefficients column shows High, Medium,

and Low impervious surface coefficients for each Mired Forest 3.4 4.9 21
land cover class. These levels are based on the 10 10 ﬁ;’ﬂi’,’ﬁﬁ’ﬁﬂ,ested wetland 2;5 32 2'13
population density of the interest area. Use the e e e 33

drop-down menu beside Coefficient Set to 13 13 Estuaring Forested Wetland 221 35

choose CCAP_CT. | |
Help Apply

The listed coefficients were derived based on impervious surface data in the state of Connecticut and may not apply
if you are performing this analysis on another area. (The “Tool Assumptions/Technical Information” section includes
some references on how you can derive coefficients for your data in your interest area.) The table will allow you to

Ll e B ey ) R e
s i ey B o T N

(4]
(A}

adjust the impervious surface coefficients for the listed land cover classifications.




The New button allows you to create and save new coefficient sets
with your land cover data. Now assume that you have derived your
own impervious surface coefficients for the Lower Delaware . Add Coefficient Set

watershed. Assume that many of the coefficients are identical to the
coefficients listed in CCAP_CT, but based on your calculations, the
coefficients listed in the High population density column should be
higher. Click on New to bring up the Add Coefficient Set dialog box.
In the Coefficient Set field, type CCAP_lowdel to designate a name
of your new coefficient set. Select Model after existing Coefficient

Cosfficient Set |E|:‘.&F'_Inwdel

[+ Model after existing Coefficient Set
b odel After

] 4 | Cancel

Set, and in the Model After field, select CCAP_CT. This will allow you
to make changes to the CCAP_CT file without writing over it. Your
changes will be saved in a new file called CCAP_lowdel. Click OK.

i Change Coefficients

Coefficient Set INew tupe vl

MHew...

Clasz

| Coefficients

Mame

| High | Medum | Low

Add a Bow
Inzert a Row
Delete a Row

If you had not selected Model after existing
Coefficient Set, then you would have been given an
empty table to enter in your own land cover class
names and IDs and your own coefficient values. This
option would be used for land cover data with different
classifications than C-CAP data. Right-click within the
table to display options to Add a Row (appends a row
onto the end of the table), Insert a Row (inserts a
new row above the currently highlighted row), or
Delete a Row (delete the highlighted row).




Your Coefficient Set should now read CCAP_lowdel. Now you
can begin editing your coefficient values. Click in the High
column of the High Intensity Developed row. Change the
Coefficient from 59.5 to 72. To change the coefficients, put the
cursor inside the corresponding cell and edit as you would in
any spreadsheet. Continue to enter new values in the High
column as shown in the table below.

Land Cover Class CCAP_CT CCAP_lowdd
High Coefficient High Coefficient

High Intensity 59.5 72
Developed

Low Intensity 41.3 49
Developed

Cultivated Land 14.7

Deciduous Forest 3.9

Evergreen Forest 3.9

Mixed Forest 3.9

Click Apply to save the changes and Quit to close the
Change Coefficients dialog box.

5 Change Coefficients

Coefficient Set lcmp Jowedel 'I

Mew...

Class

| Coefficients

Hame

[ High [ Medium |

1| Unclassified

2 High Intenzity Developed

3 Low Intenzity Developed

4 Cultivated Land

5 Grazzland

£ Deciduous Forest

7 Ewergreen Forest

8 Mixed Forest

3 Scrub/Shub
10 Palustring Forested Wetland
11| Palusting 5cub/Shub Wetland
12| Palugtine Emergent ‘wetland
13| Estuaring Forested Wetland

|m‘m‘w‘m‘m‘&‘m‘m‘—l

(=

=

)

[

\_ |

&' Change Coefficients

Coefficient Set lcmp lowdel 'I

MNew...

Clazs

| Coefficients

Marme

[ High [ Medium |

1| Unclassified

2 High Intensity Developad

3 Low Intensity Developed

4 Cultivated Land

5 Grassland

B Deciduous Forest

7 Evergreen Forest

8 Mired Forest

9 ScrubdShiub
10) Palustring Forested Wetland
11 Paluzting ScmubdShub Wetland
12 Paluztring Ermergant Wetland
13| Estuarine Farested Wetland

‘m‘m‘ﬂ‘m‘m‘h‘m‘m‘—l

=]

=

P

o5}

\_ |

1] 0:




R u n I m p e rVI O u S S u rfaC e A n al yS I S Impervious Suface Tools Rl = =

Run Impervious Suface Analysis...
Now choose the Run Impervious Surface Analysis option from the Impervious View ISAT Farameters for a Theme...
. . . . Change Coefficients. .
Surface Tools menu to display the Impervious Surface Analysis Tool dialog box. -

Help. ..
About |SAT...

For Land Cover Grid, select Lowdel_ccap.

The Land Cover Grid defines the land cover ¥ Impervious Surface Analysis Tool

classes to which impervious surface coefficients L =] Land Cover Grd Unis [Fomt
will be applied. The drop-down list shows all the L EEETTIE | Arelyss Fied [Fluci 4
grid themes within the view. Land Cover Grid Cosfficients
Units specifies the units of your land cover data Costiciork St CLeF_jowdel £
(feet or meters). Land cover data in feet will
yield results in acres and land cover data in Outpust Shapefile. [T \isatslaper.she Brnwse...l
meters will yield results in hectares. Select Feet Theme Name [impervious Laped

because your C-CAP land cover data are in

feet. (C-CAP data are in meters when

downloaded off the Center’s web site.) Note: The Analysis Theme menu will
only list themes that contain at least
Analysis Theme is the shapefile of HUCs that you added to your one string or integer type attribute.

view, Huc14_lower_delaware.shp. Analysis Field is the The Analysis Field menu will also
attribute from the Analysis Theme shapefile that defines the only list string or integer type
grouping of areas that will be assigned a unique impervious attributes within the Analysis Theme.
surface value. Choose Hucl14. The Analysis Field you choose will

depend upon the scale you want to investigate.

Which Coefficient? i~ High i~ Medium £ Lo i+ Calculate




Coefficients

Coefficient Set defines the set of land cover
coefficients to use. You will want to use the
coefficients just defined, CCAP_lowdel.

i, Population Density Calculation

Paop. Denzity Theme INi_muni-:ipalitiex.shp

Defirition Field [Popdend_s |

High = I 2500

t edium

between |

Low <= I 250

2500 AND |

Ok |

Cancel

For municipalities with a population density
£250, Low coefficients will be applied. For
municipalities with a population density 250
to 2500, Medium coefficients will be applied.
For municipalities with a population density
32500, High coefficients will be applied.

Note: The Definition Field drop-down
menu will only list numeric attributes
within the population density theme.

\ Impervious Surface Analysis Tool

Land Cover Grid Iande|_|:|:a|:| j Land Cover Grid Units IFeet

Analysiz Theme IHuc'I 4_lower_delaware.shp j Analysiz Field IHuc'I 4

Coefficients

Casfficient Set [ CCAP_jowdel =l

Which Coefficient? ¢ High " Medium = Low + Calculate

Browse. . |

Output Shapefile |E:\isat'xislayer.sh|:n

Theme Hame |Im|:|ewi|:|us Lave

Impervious surface coefficients have been found to vary with the
population density. Which Coefficient? allows you to choose
which coefficient to apply (i.e., High, Medium, or Low). The
Calculate option under Which Coefficient? will enable ISAT to
apply a high, medium, or low coefficient based on the population
density of each particular area. Select Calculate and the
Population Density Calculation dialog box appears. The Pop.
Density Theme is the file in which your population data are spatially
defined (e.g., census data). Choose Nj_municipalities.shp. The
Definition Field is the attribute within your Pop. Density Theme that
contains the population data. Select Popden90_s. Now you must
specify the ranges that instruct ISAT when to apply the high,
medium, or low coefficient. Type 2500 in the High field and type
250 in the Low field (do not use commas in these numbers). Click
OK to apply this population density information.
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Output Shapefile is the name you designate to the output file.
Click Browse to navigate to your c:/isat directory and type islayer
in the File name field. Click the Save button. Theme Name
allows you to describe the theme within the view in more detail
than the Output Shapefile name. The output file will be an
impervious surface polygon shapefile similar to the one seen
below. Type Impervious Layer in the Theme Name field. Click
Run Fun at the bottom-right-hand corner of the
Impervious Surface Analysis Tool dialog box to run ISAT.

& Lower_Delaware

ﬂ Impervious Layer
[« s
I:I 10% - 26 %
B - 25
Lowdel_ccap
[] Bare Land
B Cultivated Land
[] Dbeciduous Forest _
- Estuarine Emergent WWetland At
[ Evergreen Forest
[] @rassland :
|:| High Inten=sity Develop ed
[ Low Intensity Developed
[ Mized Forest
[ Palustrine Emergent ' etland
- Palustrine Faorested Wietland
[ Palustrine SerubdShrub i etland

[ ] Unconsolidated Shore ll

i Warning

Some of the [zelected] polygons in the &nalyzsis Theme overlapped |
MODATA cels in the Land Cover theme. The area calculations for
theze polygons excludes the area of the NODATA celle. These
palygons may be identified by a 'M' in the 'Camplete’ figld of the

newly created Impervious Surface theme.

If grid cells in the selected polygon have a
NODATA value, you will see a warning.
Check the islayer.shp table to see which
polygons are affected. You will want to
remember these NODATA values in your
final interpretation.

The output shapefile will be added to the
view after all the processing is complete.
Turn on the Islayer.shp theme to view the
impervious surface layer. The default
legend applied to the new theme indicates
the potential impact to water quality based
on the estimated percentage of
imperviousness within each analysis field.

Green areas are labeled <10%, which corresponds to <10% impervious surface (Protected), yellow
areas are labeled 10%-25% which corresponds to 10%-25% impervious surface (Degraded), and red
areas are labeled >25%, which corresponds to >25% impervious surface (Impacted).




! Lower_Delaware

Select Islayer.shp in the table of contents and ¥ s e

click Open Theme Table [&] to displa .

. p p y g = 25%
Attributes of Islayer.shp. The attribute table sl

i . i [ ] Bare Land
contains four columns for each Analysis Field e

] Decidu.ous Forest
(Huc14): TotalAcres, TotallSAcres, pctlS, and w....
[] ®rassland

Complete. TotalAcres is the total area within -

[ Low Intensity Deweloped

. . . [ tisced Forest
each analysis field, TotallSAcres is the total ] Palustrine Emargent i etiand

[ Falustrine Forested Wetland
[ Palustrine SerubsShrub Wi etland

impervious surface area within each analysis field, | it
and pctlS is the percentage of impervious surface
within each analysis field.

i Attributes of islayer_shp
Shape Hucl4 Totalbcres TatallShcres

- " . b fiog  |[Fosen | 02040202120020 7377011252 2051166908
€se resulls are In acres because you speciie Folygon | 0204020214010 7571, 896687 1140614383

_ _ _ Polygor © 020402021 20060 2437 JEREDD 456 FA0EER
cover grid been in units of meters, these results Polpgon : 02040202120100 3109.633352 BB 214624

i . Polygon © 020402021 20050 3139 433769 B8 093358
would have been given in hectares. Polygon © 020402021 40020 4637 427054 457 470745

Paolygon  02040202120040 4131.055507 #16.144803
When ISAT is calculating impervious surface Palygon : 02040202130040 7616.300013 1156.236759

) Paolygon : 020402021 30050 EA00.808277 582 211E634
coverage, it checks for polygons that do not Folygon 020402027 30020 5153 556573 540, 26881 4
overlap data cells. If you received a warning 1
stating that some of the selected polygons in the
Analysis Theme overlapped NODATA cells in A .prm file is created for each Impervious Surface (IS)
the Land Cover Grid, then the area calculations theme (is_layer.shp) and contains the ISAT parameters
for these polygons excludes the area of the that created the IS theme. To view the .prm file, choose
NODATA cells, and will be identified with an “N” View ISAT Parameters from the drop-down menu.

in the Complete column of the attribute table.

i i




Land Cover Change Scenarios

The Land Cover Change Scenarios section of the Impervious
Surface Analysis Tool dialog box allows you to predict the effect that
land cover change (e.g., further development of a watershed) will
have on water quality by actually changing the land cover classes
within a theme to an alternate land cover class (High Intensity, Low
Intensity, Evergreen Forest, Grassland, etc.).

N Impervious Surface Analysiz Tool

Land Cover Grid ILuwdeI_cc:ap _v_l Land Cover Grid Units IFeet

Analysis Theme iHuc1 4_lower_delaware.shp L‘ Analysis Field iHuc1 4
— Coefficients

Cosfficient Set | CCAP_lowdel i

Which Coefficient? ¢ High T Medium = Low % Calculate

Output Shapehile il::\isat‘\islayer_dev.shp Browse. |

Theme Name |[EY 1 & 2 to High Intensity

— Land Cower Change Scenarios
Apply
v 1 Change land cover clazses within lNew_de\,relement'I_shp _v_| theme to |High | ntenzity Develaptj

v 2z Change land cover clazses within INew_developmentz_shp _v_l theme to iHigh I ntenzity Develaptj

Add | Delete...l

Run | Cluit |

In the Impervious Surface Analysis
Tool dialog box, be sure the upper
portion of the dialog box is filled out with
the the same information as was used in
the previous portion of this exercise (see
graphic). Change the Output Shapefile
to ISlayer_dev. Click Add under Land
Cover Change Scenarios. Arow is
added to define a new land cover change
scenario. In Change land cover
classes within, select
New_developmentl.shp. Intheme to,
select High Intensity Developed to
change all the land cover within
New_developmentl.shp to High Intensity
Developed. Perform the same steps to
change all the land cover within
New_development2.shp to High Intensity
Developed. Be sure that the Apply box
Is selected for both scenarios and Run
the impervious surface analysis.




& Lower_Delaware

ﬂ Hew_deuelopmenﬂ.shp'
|

ﬂ Hew_ dewelopmentZshp

ﬂ Impervious Layer
] < 10%
[ ] 10% -25%
B - 2%

ﬂ Huelg_lower_delavware.

_ | Lowdel_ceap
[ ] Bare Land
I Cultivated Land
[ beciduous Forest
I Estuatine Emerge
I Evergreen Forest ¥

! Lower_Delaware

ﬂ Hew_developmentd.shp *

New_ developmentZzhp
DEW 1 & Z to High Inten:

[ = 1o%
] 10% - 25%
B - 25%

Impervious Layer

[ < 10%
] 10% - 25%
B ;=5

Hucdd_lower_delaware.

Lowedel_ccap

Bare Land ;I

A

HUC changed from
<10% to 10%-25%
impervious.

\

HUC changed from
10%-25% to >25%
impervious.

ISAT will recalculate the percentage of impervious surface
after dynamically reclassifying grid cells for the area of
change in the land cover grid to the indicated land cover
class. The Output Shapefile will be added to the view after
all the processing is complete. The default legend and
attribute table showing percentage of imperviousness will
again be applied to the new theme.

There is no limit to the number of
land cover change scenarios that
can be defined. However, the
more defined the scenario, the
more time ISAT will take to
perform the analysis.

Turn on the Islayer_dev.shp theme
and drag the New_development
themes to the the top so they can be
viewed. Notice that Islayer _dev.shp
now has a higher percentage of
imperviousness around the newly
developed areas.




% Impervious Surface Analysiz Tool

The difference in impervious surface calculations can
also be seen when comparing the attributes tables of

Land Cover Grid ILDWdBLCCEID j Land Cover Grid Units IFeet

Analysis Theme |Huc1 4_lower_delaware. shp j Analysis Field |Huc14

Coefficients
Coefficient Set I CCAP_lowdel j

‘which Coefficiert? ¢ High ¢ Medium Lo & Calculate

Output Shapefile IE:'\isat\isIa_l,ler_dev.shp

Theme Name [DEY 1 4 2 to High Intensity

—Land Caover Change Scenarnio
Apply

¥ 1. Change land cover classes withihINew_deveIopment'I.shp j themne ta IHigh Intensity Develope 'I
W' 2 Change land cover classes withinINew_deveIopmentZshp j theme to IHigh Intenzity Develope 'I

Delete Scenario Ed

Enter number of zcenario to delete;

Cancel |

J i |

To delete a scenario that has been
added, click on the Delete button to
access the Delete Scenario dialog
box. Enter the number of the
scenario you wish to delete and
press OK.

the two islayer themes (before and after the added

development scenarios). Notice that percentage of
imperviousness changed from 18.51 to 30.71 percent in

the first highlighted polygon and from 8.96 to 21.13
percent in the second. Each polygon (Huc 14) within
the analysis theme that is overlapped by the newly

developed areas will show new percentage of

imperviousness values.

Shape

& Attributes of islayer_shp

Huc14

Totalberes

TotallSécres

Palygan

020402027 20020

7977 011252

2051.166308

Pualygon

020402027 40010

7E71.896687

1140614933

Puolygon

020402021 30060

3344025286

789.07121

Pualygon

020402021 20060

2432 455822

466, 530665

Pualygon

020402021 20100

3109633352

664, 214684

Fualygon

020402021 20050

3139433169

581.093358

Puolygon

020402027 40020

4B33.427084

453478746

Palygan

020402021 20040

4131.0585507

716.144803

Pualygon

020402021 30040

7616.300013

1156, 236759

Puolygon

020402021 30050

5500.808277

582 216634

=i i E i

Pualygon

020402021 30020

5152, 285273

830263314

7 Attributes of DEY 1 % 2 to HKI]

Shape

Hucl4

Totaldcres

|

TotallSAcres

pctlS [ Complete |

Pualygon

02040202120020

7977011252

2195834738

TE3N =

Polpgon

02040202140010

7E71.B966E7

1152361294

16.02: M

Pualygon

02040202130060

3544.023286

823.575537

20.88

Pualygon

020402021 20060

2432 465522

472 508376

19.43

Puolygon

02040202120100

3109.633352

GE3. 214634

21.49

Puolygan

020402021 20050

3139.433169

364.1595605

30.71

Pualygon

02040202140020

4533427084

538560786

11.62

Puolygon

02040202120040

4131.085507

804.773472

13.43

Pualygon

02040202130040

7516300013

1613.093336

21.26

Fuolygan

020402021 30050

E500.808277

1373428515

21.13

Puolygon

02040202130020

5152206273

230269514

=il

17.28

<




Troubleshooting Guide

| am getting the following error message during installation: “429 can’t create activeX component.”
You may need to install Microsoft XML Parser on your system by running msxmi3.exe.

| am trying to rename my grid, but it won’t allow me to.
Grid names can’t have more than 13 characters, nor can they contain any blank spaces.

| am using C-CAP data, but the view doesn’t look like the examples in the manual.

The C-CAP Data Handler has been designed to be used with C-CAP data in the newly standardized
classification scheme. These data can be downloaded from the C-CAP Web site at
www.csc.noaa.gov/crs/Ical/locate.html.

When | am using the C-CAP Data Handler and | try to import an Imagine file, it won’t work. | get the
warning “Error in CC.Importimagine at 930.”

Make sure you are not using the ArcView 3.2a patch. The 3.2a patch renders ERDAS Imagine files
incompatible with other ArcView versions and this extension. ESRI is aware of the problem and will produce
ArcView version 3.3 to address this and other issues.

How do | know the projection of the C-CAP data?
You can find this information in the metadata. When you download the data from the C-CAP Web site,
you get a metadata (*.met) file along with the Imagine file.




Troubleshooting Guide (continued)

The Impervious Surface Analysis Tool extension is selected within the extension menu, but the
Impervious Surface Tools menu is not there.

Make sure that a view is active. To do this, click in the view window or double-click on the view name in
the project window.

I’'m trying to run the Impervious Surface Analysis Tool, but | getting the error message, “No grid
themes found in the ‘View1’ view. Please add a land cover grid to the view.”
ISAT requires a land cover theme in ArcGrid format. You must add one to the view before ISAT will run.

I’'m trying to run the Impervious Surface Analysis Tool, but | getting the error message, “No
polygon feature themes in the ‘Viewl’ view that contain at least one string or integer type attribute.
Please add a theme or edit an existing theme’s attribute table in the view.”

ISAT requires a polygon feature theme with at least one string or integer type attribute. You must add one
to the view before ISAT will run.

I’'m trying to run the Impervious Surface Analysis Tool, but my computer keeps freezing up.

Full land cover data sets can be large and operations on them are often time- and resource-consuming. It
is therefore best to perform operations on the smallest area of interest practicable. Try selecting specific
polygons within your Analysis Theme.

| have a land cover grid and a shapefile open in ArcView, but ISAT will not run and gives an error
that the two layers do not overlap.
Make sure the land cover grid and shapefile are in the same projection.




Tool Assumptions/Technical Information

The Impervious Surface Analysis Tool uses several assumptions that result in a simplification of real world
processes. Assumptions include the following:

Stream quality is a function of the percentage of impervious surface area

Each watershed operates independently of upstream watersheds

Watershed characteristics such as soils, topography, stream density, etc. are not considered

No distinction is made between total and effective impervious area

The spatial distribution of impervious surface and its proximity to drainage systems is ignored

The Impervious Surface Analysis Tool uses Spatial Analyst to overlay polygon data (e.g., watershed data) on
land cover data to calculate the area of each land cover category within each polygon. Avenue scripts then

apply impervious surface coefficients (IS;) to calculate the impervious area percentage for each polygon (IS,,)
using the following equation:

|SN 2 Area, * IS

Total Area

References for Coefficient Methodology (located at http://resac.uconn.edu/publications/tech_papers/index.html):

Civco, D.L., and J.D. Hurd. 1997. “Impervious Surface Mapping for the State of Connecticut.” Proceedings of the
1997 American Society for Photogrammetry and Remote Sensing (ASPRS) Annual Convention,
Seattle, WA. Volume 3, pages124 to 135.

Sleavin, W., S. Prisloe, L. Gianotti, and D.L. Civco. 2000. “Measuring Impervious Surfaces for Nonpoint Source

Pollution Modeling.” Proceedings of the 2000 ASPRS Annual Convention, Washington, D.C. 11 pages.

Flanagan, M., and D. Civco. 2001. “Subpixel Impervious Surface Mapping.” Proceedings of the 2001 ASPRS
Annual Convention, St. Louis, MO.




Helpful Links and Contacts

For more information on the NOAA Coastal Services Center, Nonpoint
Education for Municipal Officers (NEMOQO), C-CAP data, or Remote
Sensing, visit the following Web sites or contact Center staff at
csc@csc.noaa.gov.

NOAA Coastal Services Center

WWW.CcSc.noaa.gov/

Locate and Download C-CAP Data
www.csc.noaa.gov/crs/lca/locate.html

Nonpoint Education for Municipal Officers (NEMO)
http://nemo.uconn.edu/

¢ NOAA Coastal Services Center

©  LINKING PEOPLE, INFORMATION, AND TECHNOLOGY




Addendum to ISAT Tutorial:
ISAT Version 2.0

Impervious Surface Tool: A =]

New Menu Options in

. . Fiun Impervious Surface Analysis... .
These options provide a record of the T AT Prameisn s a . ISAT Version 2.
ISAT paramEterS used In generatlng a Wiew |SAT Metadata for a Theme...

Change Coefficierlilteietea=r cciias ) sxfindow  Help

specific impervious surface layer: . Fun Impervious Suface Analysis..
Ahout 1SAT Wiew |SAT Parameters for a Theme...

Wiew |SAT Metadata for a Theme...

 View ISAT Parameters for a Theme Change Coefficisnts..
* View ISAT Metadata for a Theme Help...

Ahout [SAT...

These options provide functionality to

more easily incorporate new coefficient lm—_l| | |

sets into ISAT and to share coefficient [ fn ] edn | Lon _
sets among other ISAT users:

2 High Intenzity Develoned F95 391 302
RPN P 55 Change Coefficients

4| Cultivated Land
5 Grassland

£ Coefficient Set  |CCaP CT Mew... | Impoit... | Export...l Merge..l
6 Deciduous Forest T

7 Ewergreen Forest -
2 Mized Forest Clasz I Coefficients

3 Seub/Shiun Walue | - Name | High \ I edium | ﬂ
B 1 Unclassified 0 0
10/ Palustine Forestec e 2 © Dovelonad s 1
11 Palustrine Scrub/S g ntens.lty Evelope .
= 3| Law Intensity Developed
12| Palustrine Emerger
- 4/ Cultivated Land
13 Estuarine Forestec
5 Grassland
& Deciduous Forest
7| Evergreen Farest
8 Mixed Forest
9 Scrub/Shiub
10 Palustring Forested ‘Wetland
11| Palustring Serub/Shub \Wetland

|‘-0|00|"H‘|U"|‘-"|-‘-‘-|UJ|N|—‘

« Change Coefficients
e Import
* Export
* Merge

=

[

|(.D|0G|‘-J|Cn|01‘b m‘m|—‘

w

=

ra

12| Palustrine Emergent ‘Wetland
13 Estuaiing Forested Wetland

w

\_ |




#! ISAT parameters for demo: High Intg =

Vi eW I SA T P ar am et e r S I-lrﬁenrli;us surface analyziz wn: Tuesday Septeml;;ar. .'I 72002

Wiew: MJ State Plane

fo r a T h e m e Output Theme Mame: demo: High Intensity Developed

Land Cover Theme: MNj13350304F:d
Land Cover Grid Units; Feet

Displays file theme_name.prm, which _— _

) ] — nal_l,ls!s T_heme. Dephucld.zhp
contains a list of ISAT parameters used to Anlesis Field:hual 4
generate an impervious surface layer in ISAT. coefficient Hption

Population coefficient was identified using the value of the
Fopdnz1330 field within the Municipalities theme.
. . High »= 1000
Parameters include: Medium between 1000 and 250

. . Low <= 250
Land cover grid and units g _—
Coefficients:[ID ClagzM arme High,t edium, Low]

1 .Unclazsified,0.0.0

Analysis theme and field 5 High Intersity Developed:59.5,39.1,30.2
.. . . 3Low Intensity Developed 41.3,30.2,22.9
Coefficient option choices 4 Culitvated Land 14.7.8.7.3 6

B.Grazgland 1499957
101 B.Deciduous Forest, 39,4921
Coeffl cle nt Val ues ¥ Ewergreen Forest,3.9.4.9.2.1
. . L. 3.Mined Forest, 3.9.4.9.21
Change scenario description 9.5 crub/Shiub 3 9.4 3,21
10.Paluztring Forested Wetland,22.1,3.5.3
11.FPaluztring Scb/Shub wetland,22.1.3.5.3
12.Paluzstring Emergent ‘wetland, 00,0
- o . ) 13.Estuarine Forested “WwWetland 22.1,3.5.3
Impervious Surface Tocls RUEETTE Ll 14.E stuarine Scrub/Shiub Wetland 221 3.5.3
Fiun Impervious Surface Analysiz... 15.Estuarine Emergent Y'etland,0,0.0
... _ 5 16,Unconzalidated Share, 1,11
Wigw 1SAT Parameters for a Theme... 17 Bare Land 186424118
Wiew 54T Metadata for a Theme... 18M/ater.0.0.0
- 19.Paluztring Agquatic Bed,0,0,0
Change Coefficients... 20L,E stuarine Aquatic Bed, 0,0.0
21, Tundra,0.0.0
#! Display which theme's ISAT parameters 22.5now/ce,0,0.0

Help...
About |5

Select theme

| demo: High Intensity Developed | Carncel |

Change Scenarnios
Changed land cover classes within Murnicipaliies theme ta
High |nterzity D eveloped




View ISAT Metadata
for a Theme

Metadata for a selected impervious surface layer
generated by ISAT is almost Federal Geographic
Data Center (FGDC)-compliant. Users must edit
the file (theme_name.met) to add:

Bounding coordinates: There will be valid
latitude/longitude values if the vector data
within the view are geographic. Otherwise
they represent the bounds based on the

datum/projection of the vector data.

Datum/projection: This information is
unknown by ISAT and will require updating
by the user.

Imperviouz Surface Tool: AR L=
Fun Impervious Surface Analysiz...
Wiew |SAT Parameters for a Theme. ..
Wiew 1SAT Metadata for a Theme. .

Change Coeffizients. ..

Ab
—  Select theme

| demo: High Intensity D eveloped

! ISAT metadata for demo: High Intensity De_i:r'_

|dentifization_lnformatian:
Citation:

Citation_|nfarmation:

Orniginator; MOA8 Coastal Services Center

Publication_Date: 20020917

Title: Percent Impervious Surface Area Coverage
Drezcription:

Abstract; The Mational Dceanic and Atmozphenc Adminiztration [MOA8] Coastal
Semvices Center developed the Impervious Surface Analysiz Tool [1SAT) in
parthierzhip with Monpoint Education for Municipal Officers [MERMO] program to help
manaders and planners make a determination about the impact of impervious
zurface coverage on local water quality. 15AT [an extengion for ArcView® verzion
3.x) applies impervious suface coefficients ta remately zensed land cover data to
determing the total and the percentage of impervious suface area within specified
polvgonz. 1SAT can alzo be uged to demonstrate the effects of land cover change
on a watershed's imperviousness. Thiz data zet ilustrates the potential impact o
water quality bazed on the percentage impervious surface coverage calculated by
I1SAT applying the processing and parameters descrbed within the process_step
zection of thiz metadata. See httpc/Aaaw, cec hoaa, goworedizd for more detailed
description of [SAT.

Purpoze: Thiz shapefile generated from [SAT indicates the percent area
impervious surface coverage within uzer defined polygonz.

Tirne_Period_af_Cantent:
Tire_Period_|nformation:
Single_Date,/Time:
Calendar_Dater 20020917
Time_of_Daw 1140
Currentnesz_Reference: 20020917
Statug
Proaress: Complete
Maintenance_and Update_Frequency: Mone planned
Spatial_Domain:

Bounding_Coordinates:

West_Bounding_Coordinate: 296048

Eazt_Bounding_Coordinate: 448654

Marth_Bounding_Coordinate: 426316

Sauth_Bounding_Coordinate: 268373
Femwords:

Theme:

Theme_F.ewword_Thesaus: None
Theme_Feyword: water quality
Theme_F.eyward: waterzhed
Theme_Fewword: impervious surface
Theme_Keyword: landcowver
Theme_F.eywaord: GIS spatial analysis
Place:
Place_Fewward_Thesauns: None
Place Fewword: United States
Acocesz Constraints: Bazed on the vectar data set [Dephuc4.zhp] which [SAT
uzed to defing the polygons within this data et
Uze_Constraints; Bazed on the vector data set [Dephucl4.shp) which 1ISAT uged
to define the polygons within thiz data set.

=




Change Coefficients: Import

& Change Coefficients

Coefficient IC[;.-.‘.,P_ET

_I |- Export. . | Merge. .. |

Clazs

I:u:uefflclen

Mame

High | Medlurr%

When users have impervious surface

coefficients

in a spreadsheet or text

format, they may want to import that
coefficient set without entering the

coefficients

Impervious Surface Eoefflclent File to Import

Coefficiant

1 Unclazzified

2| High Intenzity Developed
3 Low Intenzity Developed
4| Cultivated Land

B Grassland

B Deciduous Farest

7| Evergreen Forest
A hdived Frrest

595 ifﬁiﬁ_._

1.3
147
14.9

39

349
249

391
30
B
5.t
4.5
4.
LR

Lack in: |* Lo

individually into ISAT.

2]

cal Disk [C: ]

x| & @k E-

1L

Coefficients

High | Medium |

Loy

o
=

25
—

2
I

i
(5]

1 Unclazsified

2 High Intenzity Developed

3 Low Intensity Developed

4| Cultivated Land

5/ Grazsland

E Deciduous Forest

7 Ewergreen Forest

8 Mixed Forest

9| Scrub/Shrub
10/ Palustrive Forested 'Wetland
11| Palustrine 5 crub.'S hub Wetland
12 Paluztrine Emergent ' etland
13 Estuaring Forested Wetland

\_ |

0 1]
£7.2 G35
.9 26.2
129 1249
3.8 29.8

04 1
[ %]
22.2 0.8
20 121
18 23
5.7 83
13 105
18 23

Apply |

|7 arcais
\_Jcsou

|2 Documents and Settings

A

L Enter new Coefficient Set name

X
Cancel |

|CCAP_NE

File narme: I

Files of twpe:

| Coefficient T ext File("t<t

The Import function can be used to
import an impervious surface coefficient

set into ISAT. The file must be a comma-

separated value text file (*.csv text file).




Change Coefficients: Export

@ Change Coefficients

Coefficient ||:|:AP_ET - |

Class

Hame

== B

1 Unclaszified

2 High Intenzity Developed
3 Lows Intenzity Developed
4| Cultivvated Land

5 Grassland

Documents and Settings
ESRI

isat

LIDAR

My Music

Program Files

termp

WIMDOWS

WorkSpace

WU Ternp

File name: | ~| | Save I

Save as tyml | Cosfficient Test File ") =] I Cancel |
7|

When users create new impervious
surface coefficient sets within ISAT,
they may want to save a coefficient
set to a text file so that they can
manipulate it outside of ISAT or
provide it to another ISAT user.

The Export function can be used to
export an impervious surface
coefficient set to a Coefficient Text
File (*.csv text file). Users can specify
the location and file name for the
coefficient set and access it in a text
editor or spreadsheet.




ISAT Coefficient
Set That Can Be
Imported/Exported

‘ 7,Evergreen Forest,6.2,6.9,0.4 ‘\

Coefficients defined
for high, medium,
and low population

densities

Description of the land
cover class

within the land cover

The classification value
classification grid

The Coefficient Text File is a comma-
separated value (*.csv) text file

The Coefficient Text File can be
opened and edited in a spreadsheet.
It must be saved as comma-delimited

text file with either the *.csv or *.txt
extension.

Value,ClassName,High,Medium,Low
1,Unclassified,0,0,0

2,High Intensity Developed,67.2,63.6,35.7
3,Low Intensity Developed,31.9,26.2,15.9
4,Cultivated Land,12.9,12.9,12.9
5,Grassland,31.8,29.8,5.9

6,Deciduous Forest,8.4,1.0,1.6

7,Evergreen Forest,6.2,6.9,0.4

8,Mixed Forest,22.2,10.8,1.1
9,Scrub/Shrub,20.0,12.1,4.2

10,Palustrine Forested Wetland,1.8,2.3,0.3
11,Palustrine Scrub/Shrub Wetland,5.7,8.3,4.8
12,Palustrine Emergent Wetland,1.9,10.5,2.3
13,Estuarine Forested Wetland,1.8,2.3,0.3
14,Estuarine Scrub/Shrub Wetland,5.7,8.3,4.8
15,Estuarine Emergent Wetland,1.9,10.5,2.3
16,Unconsolidated Shore,6.9,5.3,5.3
17,Bare Land,75.2,73.3,9.7
18,Water,0.9,1.8,0.0

19,Palustrine Aquatic Bed,0,0,0

20,Estuarine Aquatic Bed,0,0,0
21,Tundra,0,0,0

22,Snow/lce,0,0,0




Change Coefficients: Merge

i Change Coefficients Coefficient sets are stored in an XML
Cosfficiert. [cCap_CT =] Mew. | Impart. | Export... | formatted file (isprops.xml). The file
T | Cosfficients I is located within the ArcView install

o | Mame [ Hish | Medium | -

T Unclassed ol directory, typically

2 High Intensity Developed 59.5¢ NH 0.2

3 Low Intensiy Developed 41.3 - C:\ESRINAV_GIS30\ARCVIEW\ETC.

4 Cultivated Land 147 3E

5 Grsssland 143 - : This XML file is read by ISAT to

b Deciduous Forest K] . 21

= E S identify the coefficient sets listed in
o e @& the Coefficient dropdown list.

0| oo~ U’J|U‘I|-l=-‘m‘l\_’l‘—l

\C ) arcgis
\)CsoU .
Sbamens st The Merge function can be used to
e combine two impervious surface
[ty s coefficient collections (*.xml files).

| )Program Files

S All coefficient sets from a selected
L e coefficient *.xml file are merged into
o 8 the user’s current coefficient *.xml

o file, isprops.xml. This provides a

| T | useful way to share coefficient sets
File name: s Open

Files af type: | IIS.&T Coefficient File [*.=ml) j I Cancel /l between use rs '
2




