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Introduction from the editor:

In 1988, the United States Geological Survey (USGS) created a classic
document titled “The Process for Selecting Geographic Information Systems®”
(Guptil, et. al., 1988). The document provided an overview of the process for
selecting geographic information systems, in addition to a checklist of functions
that a GIS should include. The functions were broken into five separate
categories: user interface, database management, database creation, data
manipulation and analysis, and data display and presentation. The document
became required reading for those of us involved in the selection of GIS, and
was often used as a supplementary checklist in competitive benchmarks of GIS
software. Although the document is over 15 years old, many of the functions
listed are still relevant today, and represent some of the most commonly used
features within GIS. In fact, the document was so forward thinking that most GIS
software products are still unable to perform all the tasks listed.

Therefore, this document attempts to illustrate the GIS processes listed in the
USGS document using two popular GIS software systems: ArcGIS 8.3 and
Manifold 6.0. While the document does illustrate the steps required to complete
the classic GIS tasks in a side-by-side format, it is not meant to be a comparison
or an endorsement of either product (they just happen to be the two most popular
products in our lab). Rather, it is meant to act as a cheat-sheet for GIS
professionals needing some direction in performing classic GIS functions. Many
individuals are beginning to experiment with Manifold GIS, and the large user
base of ArcView 3.x user continues to migrate to ArcGIS. It is our hope that this
document assists these users in performing some of the more common tasks.

This document represents a midterm examination assignment for 16 of our
students in the upper level graduate course Spatial Modeling and Analysis. The
students and instructor spent many hours in lab working through each of the
tasks over a three week period.

The resources and time available to illustrate these tasks prohibited the ability to
review every function listed in the USGS document. Therefore, we selected a
large subset of the functions though to represent the common GIS functions
employed by users today.

We are especially grateful to those individuals who volunteered as technical
referees for each note. The referees represented long-time users of the software
products, business partners, and certified trainers of the software from
government, private industry, and academia. For the ArcGIS tasks, five referees
were chosen, while four referees were chosen to evaluate the Manifold tasks.

! Guptill, S., D. Cotter, R. Gibson, R. Liston, H. Tom, T. Trainer, H. VanWyhe. 1988. “A Process for
Selecting Geographic Information Systems”. Technology Working Group — Technical Report 1. USGS
Open File Report 88-105.
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None of the referees were affiliated with Cornell University, and were anonymous
to the authors.

One difficulty in creating this document was interpreting the actual meaning of
some of the USGS defined tasks. Another difficulty was attempting to find the
most suitable approach for solving the problem. As most users know, there are
many ways to solve a particular problem using commercial GIS software. In this
document we have attempted to illustrate the most straightforward method for
performing the tasks, and have relied on the referees to make sure that a
suitable approach was chosen. However, any errors remaining within the
document are our own, and not the fault of the referees.

Also, while each of the GIS products allow the creation of sophisticated scripts,
or integrate third-party software, we have attempted to only utilize those features
accessible out-of-the-box in hopes that it will provide basic guidance for users of
the software.

Time marches on, and some functionalities not envisioned by the USGS
document now exist. We hope to expand the scope of this document to include
more sophisticated functions now offered by the commercial GIS vendors.

It is our hope that this document provides a quick reference for users to find the
necessary steps to complete the classic GIS tasks.

Arthur J. Lembo, Jr.; Ph.D.
May, 2004
Cornell University
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Database Management

Database management functions provide for tracking, retrieval, storage, update,
protection, and archiving of stored data.

Page 29, The Process for Selecting Geographic Information Systems.
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Adding a column to a table
Pete Kane, Cornell University

This technical note compares the process of adding columns to a table using
both ArcGIS and Manifold GIS. Simple tables are used to help illustrate the

process.
Manifold Process ArcGIS process

Software: Manifold GIS Software: ArcGIS
Extensions: None Extensions: None

As an example, a simple table is opened in | As an example, a simple table is opened in

Manifold. ArcGIS.
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Adding a column to a table in ArcGIS

Adding a column to the data table requires requires a few simple steps.

a few simple steps:

1. Click the options button at the bottom

1. Right-click on any of the column . .
headers at the top of the table. ][Ilglr(\jt of the table and then click add
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2. Click on add and then columns in
the dropdown menu.
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3. Type the name and select the
appropriate data type of the new column in
the box that appears.

Add Column

Marne: | =Wy

Tvpe: |Integer (32-hit)

4. The new column will appear to the right
of all other columns in the table.
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2. A window will pop up prompting you to
input the name and data type for the
column. Enter the name of the new
column and the appropriate data type
in the dropdown menu.

Add Field X
MName: |D:|Iumn
Type: | Short Integer |

Field Froper| Long Integer
— Float
Precision Double
Test
Date
Blob

Caricel

o]

3. The new column will appear to the
right of all columns in the table.
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Other Considerations: Other Considerations:
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Sorting Tabular or Graphical Data
Pete Kane, Cornell University

This technical note compares the process for sorting tabular or graphical data in
ArcGIS and Manifold. Simple tables are used to illustrate the process.

Manifold Process ArcGIS process

Software: Manifold GIS Software: ArcGIS (ArcCatalog)

Extensions: None Extensions: None

Tabular data can be sorted according to Tabular data can be sorted based on

data type (alpha numeric, date, time) and alphabetical or numerical order. The user
can use any number of columns. has the option to sort either by one column or

multiple columns.

As an example, a simple table is opened in | As an example, a simple table is opened in

Manifold. ArcGIS.
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We will begin by sorting records in a table | We will begin by sorting records in a table by

by one column. one column.
Sorting tabular data by a single column Sorting tabular data by a single column
involves a few simple steps. involves a few simple steps.
1. Right-click on the heading of the 1. Right-click on the heading of the
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column whose records you would
like to sort, and select either “sort
ascending” or “sort descending”.

inars _sian thing
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Data records can also be sorted based on
more than one record. In this example, we
will sort first by name and then by area.
Both sorts will be in ascending order.

1. Click on the View pull down menu
and then select sort. This will pull up
the sort window.

.4 Manifold System - [lakes *]

Full Screen F11

Refresh Data Alt+FS

Ale+Enter

Properties. ..

In the sort window, choose which
column you would like to sort,
pressing the up arrow until it is
above the other columns on the list.
Then choose which column you
would like to sort second, third, etc.
Continue ordering the columns until

column whose records you would like
to sort, and select either “sort
ascending” or “sort descending”.
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Data records can also be sorted based on
more than one record. In this example, we
will sort first by name and then by area. Both
sorts will be in ascending order.

1. The data must first be arranged so
that the column that will be sorted first
is to the left of the column that will be
sorted second. In this example, we
will sort first by name and then by
Area. The name and area columns
will thus be furthest to the left.

Click the header of the column to sort
first.

Press the control button on the
keyboard followed by the column that
will be sorted second. Continue this
step until all desired columns have
been selected.

Right-click the heading of one of the
selected columns and select either
“sort ascending” or “sort descending.”
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all desired columns are selected and
in the correct order.

Sort El

P -« ¥ 3 Aa - ab

| Colurnn el
NAME _ascending -
i | ascending v
FID
Shape —
Calurnn ascending

descending

[ Ok ][ Cancel ]

3. An option also exists for case
sensitive sorting. If this option is
chosen, words beginning with capital
letters will be placed on the top of
the table while the same word in
lowercase is placed at the bottom.

4. Click OK once all of the columns,
orders, and options have been
selected. The resulting table in our
example shows the data sorted first
by name and then by area.
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4. The final step is to right-click on the
heading of one of the selected columns and
select either “sort ascending” or “sort
descending.

Other Considerations:

Other Considerations:
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Calculating values for new fields using arithmetic or
related tables-making field calculations

Pete Kane, Cornell University

This technical note compares the process for calculating values for new fields in
database tables using ArcGIS and Manifold. Simple tables are used to illustrate

the process.

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: None

Software: ArcGis (ArcMap)
Extensions: Editor Toolbar

As an example, the active table in Manifold
is used to convert the area of several lakes
in a table from square miles to square
kilometers.

1. Open up the table you wish to
perform calculations on.

Click on a column heading and
select add, then click active column.
In the Add Active Column dialog,
choose a name for the desired
function, a name for the new
resulting column, and the
appropriate computation control to
determine when and how often the
calculation is performed.

Add Active Column 3

Function: | Multiplication

2.

3.

Language:

Mame: | square KM|

Tvpe: | Integer (32-bity w Size:

Compute: |an user request L

Ok l [ Cancel

4. After you click OK in the active
column dialog, a script window will
appear. This is where you enter the
appropriate formula to carry out your

As an example, the field calculator in ArcMap
is used to convert the area of several lakes in
a table from square miles to square
kilometers.

1. Start an edit session by clicking on the
tools menu from the toolbar and then
“Editor Toolbar.”

Open the table you wish to perform
calculations on.

On the editor toolbar, select “start
editing.”

Flley =

S| Edeing

4. In the “start editing” window, select
which folder or database you want to

edit from. The calculations will be
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desired task. When referring to a applied to all of the records if you

field such as area, it is important to don’t select any of the records.
reference it as:
Start Editing ]
Record. Data(“Area”). Ykl s e et e
. X CAESAINE SRIDATAWLISA Ak
This is how you reference the records
with active columns. Close the script I« »
window after the formula is complete. Thasa ages ra 14bs il b il o aling
mb
Jpper Fad Lakw 9.5 4 oy 1033
e :I.-Inll.:rl-.:ll::::r::\.:m u::.-.—-.m.:-;u: TIL ]

-‘ G

5. Right-click on the field heading and
select “calculate values.”

B Attributes of LAKES
T mewe R ot |

NAME - - -
[GremtBatLoke | = Sk g
Lake Powell F Sort Descending
|| 3ahon Sea Summarize.
I | Lake Dkeschobes
" |Upper Red Lake
| Lake Mead
|_|Clarks Hill Lake FreezejUnfreeze Column
|| Lake of the Woods 1
| Fort Peck Lake
| Lake Dahe TS TOE TFORgon | 3
H H H Mille Lacs Lake 192,636 Folygon 10
5. After closing the script window, open Lok Michien 2220840 Poeen f
. . . || 'rellowstone Lake 115.152 | Polygon 12
the associated table, right-click on o wimebege 185757 Febgen E
_|Gayuga Lake 54.765 Polygon 14
the newly formed Column and || LakeEne 9912.683 Palygon 15
. . _|Sensca Lake E1.417 Polygon 16
choose re-compute. This will run the Lok s s 463088 oben 17
. k . | |KeukaLake 21.213 Polygon 18
script and provide the results in the Lo oo T b =
|| Lake Barkley 116.183 | Polygon 20
Kentucky Lake 202213 Polygon 2
neW Co | u m n . : Lake Texoma 147.613 | Polygon 2
|| Lake Sakakawea 597.43 Polygon 23
| Lake winnipesaukee 74.748 Polygon 24
| Lake Champlain 431.638 | Polygon 25
|| Lake Supericr 32213001 Polygon 26
| Lake Huron 23762253 Polygon 27
__ | Lake Ontario 7746.332 Polygon 238

6. Use the fields and functions in the
field calculator to build your desired
calculation. In the example below,
area is being converted from square
miles to square kilometers.

How do | do that in ArcGIS/Manifold
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Field Calculator

Tiebis Tops Fursiicons

ANEA = Murber |M040] ~
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MAME Tl i
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I % Sl ] =

AREA = [ Advarded
AR - 2 50950e11

7. The resulting table shown below
has been modified by a calculation,
converting the area from square miles
to square kilometers.

B Attributes of LAKLS

Other Considerations:
A simpler method is to use the transform
toolbar in two steps:

First use the intrinsic fields to populate a
new column

fes_saf. e | Fi vtk ~ | S | heoh

Then use the multiply feature to calculate
the value.

res_sgk, o | ki by | 2 s il Apoy

Other Considerations:

Calculations may be faster outside of an edit
session but the edit session is advantageous
because it allows you to save changes.

How do | do that in ArcGIS/Manifold
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Relating Data Files and Fields

Pete Kane, Cornell University

This technical note compares the process of relating data files and fields using
both ArcGIS and Manifold GIS. Simple tables are used to help illustrate this

process.

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: None

Software: ArcGIS
Extensions: None

As an example, we will use the lakes table
to help illustrate the relate process by
relating the lakes table to a table
representing water pH.

1. Open the table that you would like
related.

L AEEA, F Shaps

=) Fobvomin
Fobypon
Fobypon
Fobypon
Fobypon
Fobypon
Fobypon
Fobypon

Fohvgen
T
T
T
T
]
[
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[
[
[
[Ers
[
[
[
[
[
[
[

2. Click on the table menu and then on
relations.

As an example, we will use the Lakes table
to help illustrate the relate process by
relating the lakes table to a water table listing
the pH of each lake.

1. Right-click on the layer you would like to
relate in the table of contents, and select
“joins and relates” ->“relate.”

Pls [ Y frewt Selcson Jook Window |eg
ODxHS B v & et ] a4

= i Lapees
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Ll P e

¥l
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] L3
Sarve B Linges Fila.
£S5 Propertie...

2. In the relate window, choose the field
to base the relate on as well as the
table you wish to relate.
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3. Select add new relation in the
relation window.
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4. Inthe add relation dialog, choose
the table you would like to relate and
a field from each table that will be
used to link the records. The
relation is complete.
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3. Click OK. The relation is complete.

Other Considerations:

Other Considerations:

How do | do that

in ArcGIS/Manifold
17

© Arthur J. Lembo, Jr.




Database Creation

Database creation functions are those functions required to convert spatial data
into a digital form that can be used by a GIS. This includes digitizing features
found on printed maps or aerial photographs and transformation of existing digital
data into the internal format of a given GIS.

Page 29, The Process for Selecting Geographic Information Systems.
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Digitizing

Jackie Grant, Cornell University

This technical note compares the process for digitizing points, lines and polygons
in Manifold and ArcGIS. Simple line drawings are used to illustrate this example.

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: None

Software: ArcGIS
Extensions: None

A map of parcel boundaries is displayed,
and road centerlines are traced.

The Tools toolbar includes facilities for
digitizing points, lines, and areas. To add
features, simply enable the appropriate
button and begin digitizing the features.

Sl PR PPN EE PR E PP

A map of parcel boundaries is displayed, and
road centerlines are traced.

—- h (Draro= ClE I N S s

The Editor toolbar includes facilities for
digitizing points, lines, and areas. To add a
feature, simply press the sketch button to
draw points, lines, or areas.

Other Considerations

Manifold also includes facilities to snap
features to existing points, lines, or
polygons, or auto complete polygons.

Users can mix feature types together (i.e.
points, lines, and polygons).

Other Considerations

ArcGIS also includes facilities to snap
features to existing points, lines, or polygons.

Users cannot mix feature types together (i.e.
points, lines, and polygons).

How do | do that in ArcGIS/Manifold
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Assigning Topology

Identifying Intersection Points
Jerry Brian, Department of Applied Economics and Management, Cornell

University
Stephen Shaw, Department of Biological
University

and Environmental Engineering, Cornell

This technical note compares the process for identifying the intersection points of
overlapping lines. Simple line drawings are used to illustrate this example.

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: None

Software: ArcGIS
Extensions: None

As an example, a simple four-line drawing
is created in Manifold.

1. Select the lines you want to
intersect.
2.

In the transform toolbar, select
Intersection Points.

to place points at the intersections of the
lines, or select Intersect Lines

168 Oiects] plllrerseciiine: R

to actually break the lines at intersections.

Four points appear, each at the line
intersections.

As an example, a simple four line sketch is
created in ArcGIS.

Identifying intersection points of overlapping
lines in ArcGIS requires 3 steps:

1. On the editor toolbar, click the tool palette
dropdown arrow and click the intersection
tool.

2. Position the crosshairs over the first
segment you want to create an intersection

How do | do that in
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with, and click.

A line extends from that segment across the
map display so that you can see the first
angle used to construct the point of
intersection.

o _r TR S RN A me g e

3. Position the crosshairs over the second
segment and click.

A vertex or point is added at the implied
intersection of the two segments.

How do | do that in ArcGIS/Manifold
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Repeat as desired for other intersection
points.

Other Considerations: None Other Considerations: This is a flexible

method to selectively choose intersections.
The user can also use the topology tools in
ArcEditor to apply a more global approach.

How do | do that in ArcGIS/Manifold
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Creating a Polygon from Line Segments

Jerry Brian, Department of Applied Economics and Management, Cornell
University

Stephen Shaw, Department of Biological and Environmental Engineering, Cornell
University

This technical note compares the process for creating polygons from line
segments. Simple line drawings are used to illustrate the process. For ArcGIS,
the task assumes that the line segments were created as a feature class within a

Geodatabase.
Manifold Process ArcGIS process
Software: Manifold GIS Software: ArcGIS (ArcCatalog)
Extensions: None Extensions: None
As an example, a simple line drawing is This task uses a geodatabase with line
created in Manifold. features. (If you are starting with a shapefile,

create a new geodatabase and export your
shapefile as a new feature class to the
geodatabase.)

1. In ArcCatalog, navigate to the
geodatabase containing the line feature and
right click on the data set containing your line
feature.

1. Select all lines in the window.
2. In the Transformation Toolbar, select
Bounded Areas from the dropdown menu.

2. In the dropdown menu, select New ->
Polygon Feature Class from Lines...

i =X, S

3. Name your new Polygon feature class,
Transformation Toolbar and select a cluster tolerance for your line
feature class.

How do | do that in ArcGIS/Manifold
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A new feature class is added to the feature
dataset, and is shown in ArcMap:
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Correcting Topological Errors

Eliminating Overlaps, Undershoots, and Dangles
Jerry Brian, Department of Applied Economics and Management, Cornell

University

Stephen Shaw, Department of Biological and Environmental Engineering, Cornell

University

This technical note compares the process for finding, and correcting topological
errors. A simple line drawing is used to illustrate the process.

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: Surface Tools

Software: ArcGIS (ArcToolbox)
Extensions: None

For an example, a polyline line drawing is
constructed to border several city blocks.
The lines of the shapefile do not cleanly
intersect.

P "
. 3

O LAPEER e asmak 1Ll
TS YTV k
iy 1

Correcting all errors globally would require
using the function Normalize Topology
using the Transform Toolbar.

Apph

il Moeralze Topsioay [

|l Objects in Duawirg]

A second approach allows the user to visit
each error:

1. Under Drawing -> Topology Factory,

For an example, a polyline shapefile is
constructed to border several city blocks.
The lines of the shapefile do not cleanly
intersect.

In ArcMap, make the theme editable, and
use the Fix Topology Error Tool to correct
individual topology errors.

How do | do that in ArcGIS/Manifold
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open the topology factory dialog.
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Each error can be visited one at a time and
fixed if desired.

AL N

Fix Topology
Error Tool

With the Fix Topology Error Tool open, a
drop down menu provides operations to fix
the given error such as “Snap,” “Trim,” or
“Extend.”

Other Considerations:

Other Considerations:

How do | do that in ArcGIS/Manifold
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Import and Export

Importing database tables, raster data, and vector data
Rebecca L. Loughner, Department of Entomology, Cornell University

This technical note compares the process for importing database tables, raster
data, and vector data using both ArcGIS and Manifold GIS. Data for this example
includes a digital orthophotograph in Ithaca, New York (TIFF file), and the

database and shape file for U.S. counties.

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: none

Software: ArcGIS
Extensions: none

1. Database tables, raster data, and vector

data are all imported under File = Import.

a) To import database tables, select
“Table.”
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Select the type of file to be imported and
the specific file.

1. To import database tables, raster data,
and vector data:

a) In ArcMap right click on the layers label
and select Add Data. The imported file is
listed under layers, and select the
appropriate data set.
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The filename will appear in the Properties
window. Click on the file name to open a
window containing the dataset.
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b) To import raster data, select “Image” or
Surface depending upon the format you
are interested in.
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b) To import raster data, right click on the
layers label to bring up the Add Data
window. Select the file to add.
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ArcMap window.
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Select and open the file as with the
database table.
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Select the file to import and the specific
fields to be imported by checking boxes in
the dialog window.
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¢) To import vector data, the add data
button will allow you to open shapefiles,
coverages, or geodatabases. Other
formats will require the use of ArcToolbox.

Open ArcToolbox and select the tool for
the type of file that requires conversion to
ArcGIS, such as a digital linegraph.
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Open the wizard for the particular file
conversion and enter the input file and the
coverage information (depending on the
data file format, the wizard may present a
slightly different, yet easy to follow
interface).
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The data can then be opened in ArcGIS.
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Imported files are shown in the Project
window in Manifold. Select and open the
file like you did with the database table.

2. Recognized file types under database
tables, raster data, and vector data
include:
a) Database tables: CSV, DB, DBF,
OLE and ODBC DB tables, HTML,
MDB, UDL, WKXx, and XLS
b) Raster data (Image option in
Manifold): BMP, CADRG/CIB,
DOQ, ECW, EMF, ENVI IMG,
ERDAS IMG, ERMappper ERS,
GIF, HDF, JPEG, NITF, PCX, PNG,
PPM, SGI, SPOT, SRTM, SUN,
TGA, TIFF
c) Raster data (surface option in
Manifold): ADF, AVHRR, CEQOS,
SeaWiFS Satellite, CTG, LULC
CTG, DAT, SPOT,DDR, LAS, DEM,
STDS, DEM GLOBE, GTOPOS30,
DTED, EQO0, ENVI, ERDAS IMG,
ERMapper, ESRI ASCII Grid, ESRI
Fload Grid, GeoSPOT, GRASS,
SeaWiFS, ENVI IMG, IDRISI, SDTS
SRTM Space Shuttle terrain, Surfer
GRD, Maplinfo TAB grid files,
Generic XYZ

d) Vector data (Drawing option in
manifold): BNA, CSV, DB, DBF,
DGN, DLG, DSN, DWG, DXF, EOO,
GDF, GML, HTML, IDRISI VCT,
LULC GIRAS, ETAK MapAccess,
ETAK MapBase, MDB, MFD, MIF,
MWS, NTAD, NTF, SDTS, SHP,
TAB, TAIF, TIGER/Line, UDL,
VMAP, WKx, XLS

2. Recognized file types for database
tables, raster data, and vector data
include:

a) Database tables: TXT, OLE and
ODBC DB tables, PMF, StreetMap
Europe SDC, DBF

b) Raster data: ESRI GRID, ESRI
SDE Raster, ESRI Raster Catalogs,
ERDAS Imagine, ERDAS 7.5 Lan,
ERDAS 7.5 GIS, ERDAS Raw,
ESRI BIL, ESRI BIP, ESRI BSQ,
ESRI GRID stack, ESRI GRID stack
file, BMP, CIB, CADRG, DTED
level 0, 1 and 2, ER Mapper, GIF,
ADRG Image, ADRG Overview,
ADRG Legend, JPG, NITF, PNG,
SID, TIFF

c) Vector data: Shapefiles,
Geodatabases, Arcinfo coverages,
ArcIMS Feature Services, ArcIMS
Map Services, Geography Network
connections, PC ARC/INFO
coverages, SDE layers, TIN, DXF,
DWG, DGN, VPF

d) Other types supported by
importers in Arcinfo: ADS, DFAD,
DIME, DLG, ETAK, GIRAS, IGDS,
IGES, MOSS, S-57, SDTS, SLF,
TIGER, Sun Raster

e) Other types supported by importers
in ArcView and Arc Editor: AGF,
MIF, SDTS

Other Considerations:

Database table files also may be linked
from their original locations rather than
imported into the Manifold .map file by
going to File - Link > Table. This may

Other Considerations:
Text files may be converted to database
format (DBF) in ArcCatalog, or added as
event themes in ArcGIS.
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be advantageous if the data file is
particularly large or if the file will be
modified outside of Manifold.

Manifold 6.0 also reads Geodatabase
(MDB), and OGC WKB databases.
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Data Manipulation and Analysis

Data manipulation and analysis functions provide the capability to selectively
retrieve, transform, restructure, and analyze data.

Retrieval options provide the ability to retrieve either graphic features or feature
attributes in a variety of ways. Transformation includes both
coordinate/projection transformations and coordinate adjustments. Data
restructuring includes the ability to convert vector data to raster data, merge
data, compress data, reclassify or rescale data, and contour, triangulate, or grid
random or uniformly spaced z-value data sets

Analysis functions differ somewhat depending on whether the internal data
structure is raster or vector based. Analysis functions provide the capability to
create new maps and related descriptive statistics by reclassifying and combining
existing data categories in a variety of ways. Analysis functions also support:
replacement of cell values with neighboring cell characteristics (neighborhood
analysis); defining distance buffers around points, lines and areas (proximity
analysis); optimum path or route selection (network analysis); and generating
slope, aspect and profile maps (terrain analysis).

Page 29, The Process for Selecting Geographic Information Systems.
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Data Retrieval

Dehui Wei, Department of City and Regional Planning, Cornell University

This technical note compares different data-selecting methods in both ArcGIS
and Manifold GIS. A vector parcel map representing the City of Ithaca and a
raster DEM of the Ithaca East Quadrangle are used to illustrate this example.

Manifold Process

ArcGIS Process

Software: Manifold GIS
Extensions: none

Software: ArcGIS
Extensions: none

Select by Graphic Window:

1. On the “Selection” toolbar choose
the "Select Box” button, and draw
a graphic window on top of the
“parcels” layer. Parcels
overlapping with the window
drawn will be selected.

Other Considerations:

Manifold can also perform selecting by
graphic window on raster data.

Select by Graphic Window:

1. Use the “Select Features” button
on the “Tools” toolbar and draw a
graphic window on top of the
polygon map in view window.
Polygons overlapping with the
window drawn will be selected.

Other Considerations:
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e Draw a box on the layer in the map
window and make a copy by pressing
Ctrl+C.

Right-click in the Project Pane an
select “Paste”. A new raster layer will
be added.

Select by Rectangle:

Select by Rectangle:

How do | do that in ArcGIS/Manifold
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1. Select the “Create Areas” button
then “Insert Box” or “Insert Circle”
on “Tools” toolbar and draw a box
or a circle on top of the “parcels”
layer in “Map” window and select
it.

= e e b —

2. On the “Transform” toolbar, select “All
Objects in Parcels”>"Select
Intersecting”->"Selection in Parcels”.

— L ChalE AT Tk St

1. Click “New Rectangle” or “New
Circle” button on the “Draw”
toolbar and draw a rectangle or a
circle on top of the polygon
features in the view window.

2. Keep the rectangle or circle
selected and go to menu
“Selection”, then “Select By
Graphics”. Polygons overlapping
the rectangle or circle will be
selected.
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Raster Analysis
Select data by area masks

Dehui Wei, Department of City and Regional Planning, Cornell University

This technical note compares the process for clipping out sections of a raster
data set using both ArcGIS and Manifold GIS. A digital elevation model for the
Ithaca East Quadrangle, and a polygon map representing northeast corner of the
guad sheet are used to illustrate this example.

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: Surface Tools

Software: ArcGIS
Extensions: Spatial Analyst

To perform the analysis, both the DEM and
polygon map must be loaded into Manifold.

Clipping out the DEM requires three steps:
1. Select the polygon map
2. Under View-> Transfer Selection
select the individual pixels that fall
within the polygon
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To perform the analysis, both the DEM and
the polygon map must be loaded into
ArcMap.
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Clipping out the DEM requires two steps:
1. Under the spatial analysis options, set
the analysis mask to the polygon map

Gereral | Exbert | Col S
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Cancel
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3. Right click in the project pane to
paste the selected features into a
new surface.

2. In the raster calculator, select the
IEDEM grid and press Evaluate. A
new grid will be produced.

B Bmier Cakwlalss
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Other Considerations:

Alternatively, a user can use the mouse to
select any irregular shape they want (as
shown below), or use points, lines, areas or

another raster dataset to select raster grids.

The datasets must reside within the
Manifold project file.

Other Considerations:

Alternatively, the user can select any
geographic dataset they want, either points,
lines, polygons, or another raster dataset.

However, the user cannot use a mouse to
draw areas to select, copy, or paste the
raster features.

The datasets do not have to exist within the
ArcMap project file, but can reside elsewhere
on the disk.
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Data Restructuring
Convert from raster to vector

Ben Liu, Biological & Environmental Engineering, Cornell University

This technical note compares the process for converting raster data into the

vector format.
illustrate this example.

An aquifer map for the Ithaca East Quadrangle is used to

Manifold Process

ArcGIS process

Software: Manifold System 6.00
Extensions: none

Software: ArcGIS 8.3
Extensions: Spatial Analyst

Manifold is not able to perform this
procedure for categorical data in a batch
mode. However, the Trace Area function
on the Tracing toolbar is able to convert
features on a one-by-one basis with some
manual effort.

A grid must be loaded in ArcMap.

b
1. In the Spatial Analysis Toolbar, select

Convert -> Raster to Features...

2. Select the appropriate field to use for the
vector attribute (only one field will be
transferred) and the feature type.

Input razter: |."3«QUIFEF|5 j g
Field: |Aquifertyp ﬂ
Output geometry type: | Polygon j

Puoint
[v Generalize lines -
Palpline

|E: WDOCUME ~ThcssB2012400 [

o]

Output features:

Cancel |
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The Generalize lines option will smooth
lines to avoid jagged edges.

The resulting vector map is shown below.

— AR — LR O T
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Convert from vector to raster
Ben Liu, Biological & Environmental Engineering, Cornell University

This technical note compares the process for converting vector/drawings into the

raster/surface format.
illustrate this example.

An aquifer map for the Ithaca East Quadrangle is used to

Manifold Process

ArcGIS process

Software: Manifold System 6.00
Extensions: none

Software: ArcGIS 8.3
Extensions: Spatial Analyst

The vector drawing must be loaded in
Manifold.

1. Inthe Tools Menu, select Make
Image... (or use hotkey F6).

Make Image g]
Mame: | Aquifer Drawing Image

Descripkion:

Paint: |entire component at current scale W

centered view at current scale
current window

Size:

329,36 Kbytes

Ok ] [ Cancel

The resulting image (left) is shown below
next to the original raster:

A vector feature must be loaded in ArcMap.

1. In the Spatial Analysis Toolbar, select
Convert -> Features to Raster...

2. Select a field to assign the value in the

new raster.

Features to Raster EJEI
Input features: |aquifer j =
Field: |AAUIFERTYP ]

Swi1589 FS
Output cell size: TvPE
Dutput razter: |CN TYCODE .v
’Tl Cancel |

A temporary file is created unless a file
name and location are specified for the
Output raster. The default output is an
ESRI GRID, but TIFF or ERDAS
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e E e IMAGINE formats may be chosen.
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= The resulting raster map is shown below.
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The user can select the image and copy it
as a surface.

Paste As Surface L .___._'__':—Ilh_ 4 e —
e g Rl el T == = L e
436x383 pixels Zerem— et s e
Height: |[C0|0r {11 vl

Type: Integer (&-bit, unsigned) Vl

436x383, 163.07 Kbytes L o J[ cocel |
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Modify raster cell size by resampling
Ben Liu, Biological & Environmental Engineering, Cornell University

This technical note compares the process for changing cell sizes in a
raster/surface.  An aquifer map for the Ithaca East Quadrangle is used to

illustrate this example.

Manifold Process

ArcGIS process

Software: Manifold System 6.00
Extensions: none

Software: ArcGIS 8.3
Extensions: Spatial Analyst

The surface must be loaded in Manifold.

1. In the Surface Menu, select Resize...

2. Select the Method of resampling and
the desired resolution of the map:

Resize rb_<|

Method: |nearest neighbor |+ [ ok l

e, |Bicubic
WIS | inear

Height: nearest neighbor

Conskrain proportions

325,20 Kbytes

The default Method, bicubic, normally
gives the best results for distributed
data, such as temperature, while

A grid must be loaded in ArcMap.

[T Ty ———

2.

Y o ar - * f & W s & e e o 1
3 .. /
b
..:-.:‘L :-a.-".—l sl m] A e s e =
1. In the Spatial Analysis Toolbar, select

Raster Calculator...

In the main window of Raster Calculator,
type in the expression:

resample(<grid>, {cellsize}, {method})

where

<grid> is the raster map (required);
{cellsize} is the desired cell dimension;
{method} is the resampling algorithm.
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nearest neighbor should be chosen for
discrete data such as land use (where
values must fall within a given set).

In the example, a surface of resolution 255
x 333 was resized to 53 x 70 pixels as
shown below. This corresponds to a cell
size increase from 42 to 200.

A O S P
Y S S
N Y Y T
e N Y

FresamplofjAQUIFER_CRID]LI00]

Aot Bulkding Expres ion | [(Cvobose | Lo | |

The default resampling algorithm is
NEAREST neighbor, but BILINEAR and
CUBIC interpolations in addition to
extended neighbor SEARCH can be
specified (extended information can be
found in the software’s Spatial Analyst
Functional Reference help).

In the example, raster cell size was
increased from 42 to 200 as shown below.

[T Ty ———

.-.-u. :-a.l- = wlew] B E A S g o

Other Considerations:

Area currently represented by one pixel
(Local scale) can be found by right clicking
on the surface in the Project Pane and
choosing Projection...

Other Considerations:

The area represented by one pixel (cellsize)
can be found by right clicking on the raster in
the table of contents and choosing
Properties...
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Data Restructuring

changing raster values by selected area
Zachary M. Easton, Department of Biological and Environmental Engineering,

Cornell University

This technical note compares the process for changing raster values in a DEM
for selected areas using both ArcGIS and Manifold GIS. The data used in this
example includes the digital elevation model for the Ithaca East Quadrangle.

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: Surface Tools

Software: ArcGIS (ArcMap, Arc Catolog)
Extensions: Spatial Analyst

To perform the analysis the DEM is loaded
into Manifold.

N T R Y o N ¢ SO

Changing raster values for selected areas
involves:

1. On the tool bar select the type of shape
desired, (select touch, shape freeform,
box, etc). For this example the freeform
tool is used to select the area
containing Beebe Lake.

1. Display the grid you want to edit in
ArcMap and in Arc Catalog create a
new point or polygon theme. This
example uses a polygon theme.

bbb
FifoEEass i
TR

a1 STy
LR A |

2. Click on the new polygon layer in Arc
Map, and then in the editor toolbox click
start editing, edit polygon. Digitize points
or polygons over the individual/groups of
cells you want to edit (here we made a
new polygon over Beebe Lake).

Edor * | b ﬂ' Task: |reate Hew Feature v Target: |
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3. Under the Surface menu select the
transform option, and in the transform
dialogue box choose selection under
scope and select the DEM as the surface.

4. Enter the value (single value or a
function) that you wish to change the
selected area to.

——

3. Open the value attribute table and create
a "value" column or similar column in the
new theme's table with the appropriate
replacement cell values.

e p— e —
e P T OEE S - TR reLAds @
o . s
A EAET e EnlswARRINsS R ARS

4. Using Spatial Analyst convert the theme
to a grid using the "value" column. Make
sure the extent and pixel size of the new grid
is the same as the grid you want to edit
(DEM).

How do | do that in ArcGIS/Manifold

46

© Arthur J. Lembo, Jr.




5. Click on the box “save results as new
component” to create new grid. Hit OK to
perform calculation.

New DEM is created containing the
adjusted values in the area we created the

polygon.

5. In the Map Calculator use the "con"
request (See ArcGIS Help) to conditionally
replace the original grid values with the
values in the new grid you've just created.
You will need to only replace with the values
that are not equal to NULL in the new grid.

Con(IsNull(newGrid), (originalGrid,
newGrid)

W [Lastzr Calewlalor

Liger D

st A 0 Y Y e

[T S il e S K |

' | o a8 o e | | ] | e | tem]

| | P e | .fx«l rn-fuml rm|MmJ
Rl 1 ] ety ] el i || [Shil o) | MLt v

lr » - Loy 1| M| Logmies Py

STHEW_SHAFEF| LN ul) Conl]m_dem] [NEW_THAPERI] | || b |

o | o2 ||| 3a |
Expl| Lagt|

doot b Cemisors | [ Comame | oot | |

The new surface should appear with the
adjusted values in place of the original.
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Changing raster values by geographic feature
Zachary M. Easton, Department of Biological and Environmental Engineering,

Cornell University

This technical note compares the process for changing raster values in a DEM by
a geographic feature in both ArcGIS and Manifold GIS. The data used in this
example includes the digital elevation model for the Ithaca East Quadrangle and

the wetlands polygon coverage.

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: Surface Tools

Software: ArcGIS
Extensions: Spatial Analyst

To perform the analysis, both the DEM and
the polygon map (wetlands) must be
loaded into Manifold.

To perform the analysis, both the DEM and
the polygon map (wetlands) must be loaded
into ArcMap.

Changing raster values by geographic
feature involves:

1. Open the DEM and the layer with
geographic feature in the same map (in
this case we will modify the DEM where it
intersects with wetlands).

2. Make sure the wetlands base map is the
active layer and select (by clicking on it)
the layers polygons (wetlands).

ER = dmF =il @
U ) - [ —
Fal W RREIOEes "L 880G

We must first clip out the DEM values with
the wetland coverage. This requires two
steps:

1. Under the spatial analysis options, set the
analysis mask to the wetlands map.

How do | do that in ArcGIS/Manifold

49

© Arthur J. Lembo, Jr.




3. Under the Drawing menu, select
Transfer selection, and in the dialog
box make sure that you are modifying
the wetlands using the DEM.

Geneidd | Enterd | ol 52 |
\Wiwkwp detetsiy :m j-'j

Arslpns mask | etcaaahiatablabdire | E-"'l

Aralpzn Comedeate Sptem

= Al cotput vl be Laved in e same cotminals
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rytenn a3 e active dota hame

R Diingplay warring me=nage § istber ngsty have bo be:
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produced.
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4. In the surface transform dialog box, T o 2] e ] o] o] am
update the selected features in the ] e s ] 5] =] ]
DEM. In this example, we will multiply T I 2 I
the height by 10. el ] e e

[in_dem|
Transfarm [g|
ol = lection] v|
LA e

3811276l

Formula: | [UZ7elu] * 10

with the elevation data attached.

O ——
b e v

SdET ARIEOSET AL AR

=

2. In the raster calculator, select the DEM
grid and press Evaluate. A new grid will be

3. The wetlands will be clipped from the DEM

I:‘S e ; FI'rY 'I- w
aYE FESUIL a5 08w Componen E:? I:?‘ :r

[ ok ][ concel f—=
6. The raster will contain adjusted raster N '
values (in this case the original values * \l
10).

ey oeart ETTTTE TR Ty
o AR

4. In the raster calculator select the grid you
created above, and apply a value or function
to it (in this case we multiplied it by 10).
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5. Again open the raster calculator and using
the conditional statement combine the two
grids.

L R Y SN
1 Jf- p——

[ L S - L L 2 L T o T

=t ey

6. The new surface should appear with the
adjusted values in place of the original. In
purple are the wetlands that now have an
elevation 10 times higher than original.
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Reducing Unnecessary Coordinates — Weeding
John Taber, Applied Economics and Management, Cornell University

This technical note compares the process for reducing coordinates within a
vector object using ArcGIS and Manifold GIS. A single digitized line is used to
illustrate the example.

Manifold Process ArcGIS Process
Software: Manifold Software: ArcGIS
Extensions: None Extensions: None

Load the line feature to be edited. | Load the line feature to be edited into
ArcGIS.

B} Amads 7 # CEX

1. Start an editing session.

] 244 S AR 2R D0 e b A T Fet
ICAZE At o | P4 Lot ||t et et

1. Select Drawing -> Simplify to e TP S

choose the average distance e

between vertices 2 Under the Advanced edltlng tools use
the reduce tool (circled below) and enter the
maximum allowed error.

Stope: |[All Objects] v [ e | -] 3 @rr oo
Distance: | SDD| | |Meter V| [ Cancel ]
[¥]remove small branches FIrSt, an example Wlth a 500 fOOt a||OW8.b|e
500 meters results in the following | =27 === SEeerTOERe e N
generalized line segment: e ‘
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Whereas 5,000 meters results in:

B Ruaidy 7 EiE&

Whereas 5,000 foot results in:
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Smoothing Data to Recover Sinuosity
John Taber, Applied Economics and Management, Cornell University

This technical note compares the process for smoothing data to recover sinuosity
of a line, using ArcGIS and Manifold GIS. A single digitized line is used to
illustrate the example.

Manifold Process ArcGIS Process

Software: Manifold Software: ArcGIS

Extensions: None Extensions: None

To smooth lines, select Spline Start an editing session in ArcGIS.

from the Transform bar and enter

the number of additional points o | Formmmmm e —

include on the line. o e 1 1721 8
EF [ —)

i i) | fptrm |3 ool .

Under the Advanced editing tools, use the
smooth tool (circled below) and enter the
maximum allowed error.

EEErAEER

The first illustration uses a 50 foot allowable
error.
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The next illustration shows a 250 foot
allowable offset.
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Other Considerations:
A trade-off exists between how much the
resulting data will resemble a perfectly
smooth arc and how accurate it will be
compared to the original line.
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TIN from Point Data

Maria Vicenta Valdivia, Cornell University

This technical note compares the process for creating a TIN (Triangulated
Irregular Network) from point data using both ArcGIS and Manifold GIS.
Elevation points corresponding to the Ithaca East Quadrangle are used to

illustrate this example.

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: Surface Tools

Software: ArcGIS (ArcMap)
Extensions: 3D Analyst

To perform the analysis, the layer
containing the elevation points must be
loaded into Manifold.

1. Open the layer, and select all elevation
points using Ctrl+A. Copy the points
using Ctrl+C.

2. Click the dropdown menu of the Paste
tool @~ in the project pane, and select
Surface.

3. Click the Height dropdown arrow, and
select the attribute for which you want to
create a TIN.

4. Click the Method dropdown arrow, and
select Triangulation (flat). Specify other
desired parameters, and press OK.

To perform the analysis, the layer containing
the elevation points must be loaded into
ArcMap.

1. Click the 3D Analyst dropdown menu,
and point to Create/Modify TIN — Create
TIN from Features.

2. Check the box of the layer from which
you want to create a TIN.

3. Click the Height source dropdown arrow,

and select the attribute for which you
want to create a TIN.

4. Specify other desired parameters, and

type a name for the Output TIN. Press
OK.
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Paste As Surface @

234 points

Height: | Height

Type: | Floating-paint {single) v |

Pixel size! |425.ou |x |425.DD ||Degree

[¥] ame size in ¥ and ¥ direction

[ ta Bl Triangulation (Flat)

|:| Set corner values to l:l

712100, 27,73 Kbytes OK

l ’ Cancel
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Other Considerations:

e The Set corner values to option can be
used to interpolate the entire surface
using the corner values as anchors.

e The datasets must reside within the

Manifold project file.

Other Considerations:

The datasets do not have to exist within
the ArcMap project file, but can reside
elsewhere on the disk.
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Kriging from Point Data

Maria Vicenta Valdivia, Cornell University

This technical note compares the process for performing Kriging interpolation

from point data using both ArcGIS

and Manifold GIS. Elevation points

corresponding to the Ithaca East Quadrangle are used to illustrate this example.

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: Surface Tools (if using the
auto-model approach), otherwise none

Software: ArcGIS (ArcMap)
Extensions: Spatial Analyst

To perform the analysis, the layer
containing the elevation points must be
loaded into Manifold.

the and select all

1. Open layer,

elevation points using Ctrl+A. Copy
the points using Ctrl+C.

Click the dropdown arrow of the
Paste tool B~ in the project pane,
and select Surface.

3. Click the Height dropdown arrow,
and select the attribute you want to
interpolate.

Click the Method dropdown arrow,
and select Kriging. Specify the
number of neighbors, the Kriging
model, and other desired
parameters. Press OK.

To perform the analysis, the layer containing
the elevation points must be loaded into
ArcMap.

1. Click the Spatial Analyst dropdown menu,
and point to Interpolate to Raster -
Kriging.

Click the Z value field dropdown arrow,
and select the attribute you want to
interpolate.

Select the Kriging
Semivariogram Model.
Specify the number of neighbors, and
other desired parameters.

Type a name for the Output raster, and
press OK.

Method and
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Paste As Surface f'5__<|

234 paints

Height: | Height v|

Type: | Floating-point {single) b |

Pixel size: |425.DD | x |425.DU | |Degree V|

Same size in ¥ and ¥ direction

Method: |Kriging e |

Neighbars: m Model: | Spherical v
[use radius l:l

[]5ave error surface as

71100, 27.75 Kbytes [ ox ][ concel

Kriging
Input points: {elevationpts LJ AD_WJ
Z value field: | Height -
Kriging method: & Ordinary " Universal
Semivariogram model: iSphericaI LJ
Advanced Parameters...
Search radius type: i\u"ariable LJ
Search Radius Settings -

MNumber of paints: 50

Maxirmum distance: 17
Output cel size; 120
[ Create variance of prediction: | Jempa ’_’J
Output razter: 1N:\\Kriging

oK | Cancel ‘

Other Considerations:

e The default Model - Auto setting allows
Manifold to choose the best Kriging
model in every case.

e The Save error surface as option allows
saving an error surface.

e Processing time increases as more
neighbors are included in the
interpolation.

e The datasets must reside within the
Manifold project file.

Other Considerations:

Kriging interpolation can also be
performed using the Geostatistical Wizard

tool ¥ Geestatisticalizard... iy the Geostatistical
Analyst extension. This extension allows

for more advanced  geostatistical
modeling of data.

Processing time increases as more
neighbors are included in the

interpolation.

The datasets do not have to exist within
the ArcMap project file, but can reside
elsewhere on the disk.
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Generate Contour Data from Points

Maria Vicenta Valdivia, Cornell University

This technical note compares the process for generating contour data from points

using both ArcGIS and Manifold GIS.

Elevation points corresponding to the

Ithaca East Quadrangle are used to illustrate this example.

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: none

Software: ArcGIS (ArcMap)
Extensions: Spatial Analyst

To perform the analysis, the layer
containing the elevation points must be
loaded into Manifold.

1. Open the layer, and select all elevation
points using Ctrl+A. Copy the points
using Ctrl+C.

2. Click the dropdown menu of the Paste
tool & - in the project pane, and select
Surface.

3. Click the Height dropdown arrow, and
select the attribute you want to
interpolate.

4. Click the Method dropdown arrow, and
select the interpolation method (Kriging
will be used in this example).

5. Specify the desired parameters, and
press OK.

To perform the analysis, the elevation points
must be loaded into ArcMap.

1. Click the Spatial Analyst dropdown menu,
and point to Interpolate to Raster. Select
the interpolation method (Kriging will be
used in this example).

2. Click the Z value field dropdown arrow,
and select the attribute you want to
interpolate.

3. Specify the desired parameters. Type a

name for the Output raster, and press
OK.
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Paste As Surface f5__<| U

234 points

I pols v ATERE = E
Height: |Height | 2 vakin ikl |HH# ;l
Type: |Floating-p0int (single) V| Kiking = ey  Usvsesal
Pivel size: | 425.00 | x [425.00 | [Degres v| e e 7
Same size in ¥ and ¥ direction
Bobanced Parametery |
Method: |Kriging V| | — J_
Spach weliag e ' aiabie -
Meighbors: | S0 - Model: |Spherical 4
D- s
L di Degres
55 radius I:I g ]
|:| Sawve error surface as I
Mwimum dutance. |
71x100, 27.73 Khytes L oc J[ carcel | ——
[hutra ool nen | 120
™ Cirate vanance of prodoton d
6. Open the interpolated surface, and Outt ot =R |
under Surface tools, select Contours. ok | codl |

ey P = | _
l"i <
7. Click the Create dropdown arrow, and e - N

select lines. . .
8. Erase the default values in the Heights | % grl]'gk g;ﬁtfg’aétﬂgr;aks;d;?sd%vgrr‘]tf:l?rnu,
box. Click the Add Sequence P y :

button, and type values for Offset and
Step. Press OK.
9. Press OK on the Contours dialog box.

5. Specify the Contour interval and Base
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Marne: | Elevationpts Drawing 2 Contours |

Description: | |

Ceste v
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Heights: | 170,00 ~
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190,00
200,00
210,00
220,00
230,00
240,00
250,00

A A

34 heights

Min height:  163.89802551 269531
Max height: 503.77053833007512

contour. Leave Z factor as 1.
Type a name in Output features for the
output layer. Press OK.
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Other Considerations:

e Contours cannot be generated directly
from data points. An interpolated
surface must be created first.

e Contours for specific elevations in a
surface can be created clicking the Add
button * on the Contours dialog box.

e The datasets must reside within the
Manifold project file.

Other Considerations:

Contours cannot be generated directly
from data points. An interpolated surface
must be created first.

Alternatively, contours can be created
using the 3D Analyst extension, following
the process described above.

Contours for specific locations in a
surface can be created using the Create
Contours tool % on the Spatial Analyst
and 3D Analyst toolbar.

Optionally, a Z factor different than 1 can
be used if the z units of the surface are
not the same as the x,y units.
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e The datasets do not have to exist within
the ArcMap project file, but can reside
elsewhere on the disk.
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Generate Contour Data from Raster

Maria Vicenta Valdivia, Cornell University

This technical note compares the process for generating contours from raster
data using both ArcGIS and Manifold GIS. The data used in this example is the
DEM (Digital Elevation Model) of the Ithaca East Quadrangle.

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: Surface Tools

Software: ArcGIS (ArcMap)
Extensions: Spatial Analyst

To perform the analysis, the DEM must be
loaded into Manifold.

1. Open the DEM, and under Surface
tools, select Contours.

Click the Create dropdown arrow, and
select lines.

Erase the default values in the Heights
box. Click the Add Sequence
button, and type values for Offset and
Step. Press OK.

Press OK in the Contours dialog box.

sl
.

To perform the analysis, the DEM must be
loaded into ArcMap.

1. Click the Spatial Analyst dropdown menu,
point to Surface Analysis - Contour.

Specify the Contour interval and Base
contour. Leave Z factor as 1.

Type a name in Output features for the
output layer, and press OK.
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Other Considerations: Other Considerations:

e Contours for specific elevations in a|e Alternatively, contours can be created

surface can be created by clicking the using the 3D Analyst extension, following

Add button * on the Contours dialog the process described above.

box. e Contours for specific locations Iin a
e Processing time increases as more surface can be created using the Create

contour lines are generated. Contours tool ## on the Spatial Analyst
e The datasets must reside within the and 3D Analyst toolbar.

Manifold project file. e Optionally, a Z factor different than 1 can

be used if the z units of the surface are
not the same as the x,y units.

e The datasets do not have to exist within
the ArcMap project file, but can reside
elsewhere on the disk.
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Data Transformation

Mathematical transformation of raster data
Zhilin Liu, Department of City and Regional Planning, and Elizabeth Goulet,
Department of Entomology, Cornell University

This technical note compares the process of coordinate transformation for raster
data using both ArcGIS and Manifold GIS. Spatial transformation is used to
convert data from a digitized image or scanned map to real world coordinates.
However, it can also be used to convert vector data from one coordinate system
to another, or rubbersheet vector data to improve positional fit with other layers.
The mathematical adjustment is based on the comparison of coordinates in a set
of control points. The data used in this example includes the shapefile of road
lines in the Ithaca East Quadrangle (Roadsl.shp) and a scanned map file
(Sketch.jpg).

Manifold Process ArcGIS process

Software: Manifold GIS Software: ArcGIS

Extensions: None Extensions: None

l. Preparing for spatial adjustment I. Preparing for spatial adjustment
To perform the analysis, both the To perform the analysis, both the shapefile
shapefile and the scanned map must be and the scanned map (JPEG file) must be
imported into Manifold. added into ArcMap.
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Notes:

To georegister the scanned map:

Both georegistration and spatial 1. Under the View menu-->Toolbars, select
adjustment functions use Control Points Georeferencing. On the Georeferencing
tools through the same process in tool bar, click Add Control Points.
Manifold. It allows users to assign a Geareferencing
coordinate system to an image or a Sovaeeny 7 o Phehig = 6=
scanned map, as well as transform
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vector data from the current coordinate
system to another one.

2. Create two pairs of control points in
source and destination layers by zooming
between the two layers in the Table of
Contents window. It can also be done
manually by typing X/Latitude and
Y/Longitude coordinates.

Il. Start spatial adjustment
1. Under View --> Panes, click Control
Points. The Control Point window opens
to allow spatial registration and
adjustment.

W J stk

X Loy

[l. Start spatial adjustment function
1. Under View --> Toolbars, click Editor
and Spatial Adjustment toolbar to add
them into ArcMap.

In Editor Toolbar, click “start editing” to
enable the spatial adjustment tools.

lll. Set up spatial adjustment:

Spatial adjustment in Manifold requires 2

steps:
1. With LC_image (the JPEG file) active,
click New Control Point under Control
Points toolbar. Create one control point
in the LC_image map. Click the Roads

[ll. Set up spatial adjustment

Spatial adjustment in ArcMap requires 4

steps:
1. Choosing input data for adjustment:
Under Spatial Adjustment toolbar, click Set
Adjustment Data.
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(the shapefile) window to activate it.
Create a corresponding control point
through the same process.

el R & 7
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Repeat the above step to get a minimum
of 30 pairs of control points to conduct
the rubbersheeting function.

2. Under Control Points toolbar, click
Register. Make sure the shapefile is
activated. Choose the preferred method
then click OK.

ontrol Points - [Roads]
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Control Point 2 712,823, 356.846...
Control Paint 3 490.594,,, 452,945...

Control Poink 4 476,329,.,  215.701...
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nethod, (TCTENNNNN v ok o 3
] S v sl v
Suom; ]
Rt )

This will apply spatial adjustment to Roads
- the vector data in this example.

2. Set transformation method as
rubbersheet: under Spatial Adjustment
toolbar --> Adjustment Methods, click
Rubbersheet.

3. Create displacement links: here we are
adding 30 displacement links, i.e. 30 pairs
of control points.

Notes: users may zoom in and out to make
control points more precise without
deactivating the Links tool.

4. Under Spatial Adjustment toolbar, click
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Adjust. This will apply the rubbersheet
transformation to Roads — the vector data in

this example.
e i . |
--.-IJ;- ‘u * SR BTSN L se——

Other considerations:

Three methods of adjustment are offered,
including Affine, Numeric, and Similarity.
The above example uses Numeric with 30
control points. Affine method requires a
minimum of three control points, whereas
similarity method requires only two.

Other considerations:

1. Rubbersheeting allows us to correct more
chaotic and small-scale warping and shifting
of spatial data. It requires many links to
“rubbersheet” data through geometric
transformation. Alternatively, users can
choose Simple adjustment and polynomial
adjustment through a similar process.

2. To conduct a simple adjustment, click
Transformation-Similarity instead of
rubbersheet in Step 1lI-2. It requires a
minimum of two displacement links.

To conduct polynomial adjustment, users
may choose the Tranformation-Affine
method. This requires a minimum of three
displacement links.
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Projection definition and coordinate transformation
Elizabeth Goulet, Department of Entomology, and Zhilin Liu, Department of City

and Regional Planning, Cornell University

This technical note compares the process for defining a map projection and
performing a coordinate transformation using both ArcGIS and Manifold GIS.
The map used in this example is a roads shapefile from the Ithaca East

Quadrangle.

Manifold process

ArcGIS process

Extensions: None

Extensions: None

To perform this process, right click on
the map layer in the project window.
Select projection.

A Target Projection window will appear.
IMPORTANT! Click on the current
projection button. A Current Projection
window appears.
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To perform this process, Arc Toolbox is
used.

Open Arc Toolbox -> Data Management
Tools -> Projections. Select Define
Project Wizard for the appropriate map
type. This example uses a shapefile.

In the Define Projection Wizard window,
click on the selection folder and
navigate to the map you want to project
in the Add data window.

Scroll to the desired projection — in this
case Universal Transverse Mercator -
and select the appropriate zone. NOTE:
Check to see if the datum and units are

The Define Projection Wizard prompts
you to select a coordinate system. In the
Spatial Reference Properties window,
Select predefined coordinate system. In
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correct in the selection boxes below the | the Browse for Coordinate System

projection before selecting the zone. window, open Projected Coordinate
Change if necessary. In this case we Systems ->UTM, and the folder for the
change to NAD 1927 mean conus. datum you want to use. Now select the

UTM zone for your map.
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Click OK in both the current projection The Spatial Reference Properties
and target projection windows. window now shows the coordinate
system details for the selected
projection.
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Click OK.

The Define Projection Wizard will now
appear with the coordinate information.
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Click next and finish.

* Befine Projection Wizard [shapefiles, geodaiabase]
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Coordinate transformation:

To transform a projected map to a
different coordinate system, use the
same process as for defining projection
but do not press the “Current Projection”
button.

Coordinate transformation:

To transform a projected map to a
different coordinate system, open Arc
Toolbox->Data Management Tools ->
Projections. Open the Project Wizard for
the file type.

*= ArcToolbox - Arclnfo

Tools  Help

+- W Geodatabase -
+ Linear Referencing
= 3 Projections

0 About Projections

# bjust

}".‘ Define Projection Wizard {coverages, grids, TINS)

}‘o‘ Define Projection Wizard (shapefiles, geodatabase)
}'f Project Wizard (coverages, grids)

PRl Project \Wizard (shapefiles, geodatabase)
A Spatial Adjustment
A Transform
+ ‘ Tahles
+ ‘ Topology A
"wizard for projecting shapefiles, feature claszes and feature datazets
to a different coordinate system,

A Project Wizard box appears. The
selection process is the same as in the
Define Projection Wizard.

To change a layer from UTM to SPC,
select the UTM layer in the Project
Wizard. Click next. The wizard now
requests an output location for the new
file you are creating. In the Select a
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destination window, navigate to the
output file and name your map.
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Save the file, and click Next on the
Project Wizard. The wizard will prompt
the user to select a coordinate system.
The selection process is the same as in
Define Projection Wizard.

For SPC, open Projected Coordinates->
State Plane, and select the datum.
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For Ithaca East, use NAD1983 datum,
and add State Plane New York Central
projection. The Spatial Reference
Properties window appears with the new
coordinate information. The process
now finishes the same as in defining a
projection.

Other considerations: Other considerations:
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The user can check current projection of
any layer in its properties. Projection
will be latitude/longitude on an
undefined map.

ArcMap allows on-the-fly projections.

The user can check current projection of
any layer in the properties, under the
source tab in the data source window.

The Define Projection Wizard for
coverages, grids and TINs allows you to
define a coordinate system interactively,
or to define the coordinate system for
your data to match that of an existing
data.

ArcMap allows on-the-fly projections but
will not have as much accuracy as using
the projection wizard.
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Vector Overlay
Polygon in polygon overlay

Megan Y. Lew, Cornell University, Dept. of Natural Resources

This technical note compares the process for overlaying two polygon vector
layers in both ArcGIS and Manifold GIS. This example overlays wetland
polygons (14 polygons) and aquifer polygons (17 polygons) for the USGS Ithaca
East quadrangle in Tompkins County, New York.

Manifold GIS Process

ArcGIS Process

Software: Manifold GIS
Extensions: None

Software: ArcGIS 8.x
Extensions: None

To perform the analysis, load the wetland
and aquifer polygon files into a new
Project and a new Map.

e et

The overlay is completed by using the
Topology Overlay command.

1. Transfer rules must be specified for
each attribute table field to be
transferred between the two layers.
Open both tables. Under the Table
menu, select “Design.” A dialogue box
will open; specify rules for fields that
you want to transfer. (this step may be
avoided by setting all the transfer rules
to a specific type under the Tools -
>0Options menu).

To perform the analysis, load the wetland
and aquifer polygon files into ArcMap.

The overlay is completed using the
GeoProcessing Wizard.

1. Under the Tools menu, select
“GeoProcessing Wizard”.

2. The GeoProcessing Wizard dialogue
box will appear. Select “Union two
layers”, and click “Next”.

3. Select the wetland layer as the input
layer. Select the aquifer layer to be
the overlay. Give a name and location
to the output shapefile.
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Topology Overlay

Method:

With the map activated, under the
Drawing menu, select Topology
Overlay.

In the dialogue box that appears, input
the source file (wetlands) and the
target file (aquifers). Select “Union
(areas-areas)” under Method. Click
“OK”. The overlay will be completed in
the original target file or a new file will
be created with the overlay, depending
if the “Save results as new component”
box is checked.
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4. Click “Finish” and a new shapefile with
the overlaid polygons will be created.
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Other considerations:

Setting the transfer rules allows users
to select the columns they want
transferred in the overlay. Also,
transferred values from the table can
be copied, averaged, summed, etc.
The output of the overlay can be saved
to a new file or completed in the
original target file.

Other considerations:

e The Union command in the
GeoProcessing Wizard transfers all
table columns from one layer to the
other. Also, values are copied; users
cannot specify to take the average,
sum, etc. of numeric values.

e The GeoProcessing Wizard creates a
new file with the results of the overlay.
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Point in polygon overlay

Megan Y. Lew, Cornell University, Dept. of Natural Resources

This technical note compares the process for overlaying a point and vector
polygon layer in both ArcGIS and Manifold GIS. This example uses soil samples
(146 points) and a uniform rectangular polygon layer (6 polygons) for a land

parcel in Freeville, New York.

Manifold GIS Process

ArcGIS Process

Software: Manifold GIS
Extensions: None

Software: ArcGIS 8.x
Extensions: None

To perform the analysis, load the point and

polygon layers into a new project and a
new map.
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The overlay is completed by:

1. Copy and paste one of the soil sample
points into the polygon map. This will
transfer the attribute table fields from
one layer to the other. Delete the soil
sample point from the polygon map
when the table transfer has completed.
Transfer rules must be specified for
each attribute transferred between the
two layers. Open both tables. Under

To perform the analysis, load the point and
polygon layers into ArcMap.

Wig A me g i

The overlay is completed in one step using

a spatial join.

1. Inthe table of contents, right click with

the mouse over the name of the

polygon file. Click on “Joins and

Relates”, then “Join...”

The “Join Data” Dialogue box appears.

a. Select “Join data from another

layer based on spatial location.”

b. In Question 1 select the soill
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the Table menu, select “Design”. A
dialogue box will open; specify rules for
fields that you want to transfer.

3. Under the Drawing menu, select
“Spatial overlay”. In the dialogue box
that appears, select the soil sample
points as the source and the polygon
layer as the target. The method is
“points to containing areas”. Click
“OK”. The polygon drawing will yield
the results of the spatial overlay.

Spatial Overlays E|
Source; |[.ﬁ.|| Chijects in Samples Drawing] B |
Target: |[.C\II Objects in Zonela Drawing] A |

Method: F'l:lil'lt:'- ko conkaining

Gl an

c.In

d.In

sample point data as the input
layer to join to the file.

Question 2 select how the
attribute data from the soll
sample point layer will be
transferred to the polygon layer.
Question 3 give a name to the
output file with the completed
overlay.

e. Click “OK” and a new file with the
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Other considerations:

Setting the transfer rules allows users
to select the columns they want
transferred in the overlay. Also,
transferred values from the table can
be copied, averaged, summed, etc.
The spatial overlay is completed on the
original file. The results of the overlay
are not found in a new file. It is best to
make a copy of the original file before
beginning the overlay process.

Other considerations:

All columns from the point file attribute
data are transferred to the output file
after the join.

The join command creates a new file
with the results of the overlay.
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Topological intersection

Megan Y. Lew, Cornell University, Dept. of Natural Resources

This technical note compares the process for intersecting two polygon vector
layers in both ArcGIS and Manifold GIS. This example uses wetland polygons
(14 polygons) and aquifer polygons (17 polygons) for the Ithaca East USGS

guadrangle in Tompkins County, New York.

Manifold GIS Process

ArcGIS Process

Software: Manifold GIS 6.0
Extensions: None

Software: ArcGIS 8.x
Extensions: None

To perform the analysis wetlands and
aquifers are loaded in Manifold.

e Lt

T & 1

The intersection is completed by using the
Topology Overlay command.

1. Transfer rules must be specified for
each attribute table field to be
transferred between the two layers (or
just set the default to copy/copy). To
set the transfer rules, open both tables,
and under the Table menu, select
“Design”. A dialogue box will open,
allowing you to specify the transfer
rules for each of the fields.

2. With map activated, under Drawing
menu, select Topology Overlay.

3. In the dialogue box that appears, input

To perform the analysis wetlands and
aquifers are loaded in ArcMap.

The intersection is completed in one step
using the GeoProcessing Wizard.

1. Under the Tools menu, select
“GeoProcessing Wizard”.

2. The GeoProcessing Wizard dialogue
box will appear. Select “Intersect two
layers”, and click “Next”.
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the source (wetlands) and target
(aquifer) files. Select the method
“Identity (areas, lines and points —
areas)”. Click “OK”. The intersection
will be completed in the original target
file or a new file will be created with the
overlay, depending if the “Save results
as new component” box is checked.

Topology Overlay le
Target: |[F\|I Chijects in Wetlands Drawing] W |
Source: |[F\II Objects in Agquifer Drawing] b |
tethaod; |Identity {areas, lines and points - areas) - |

[(i5ave result as news component
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3. Select the aquifer layer as the input
layer. Select the wetland layer to be
the overlay layer. Give a name and
location to the output shapefile.

[ rocoxing Wirard =)
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4. Click “Finish” and a new shapefile with
the intersecting polygons will be

created.
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Other considerations:

Setting the transfer rules allows users
to select the columns they want
transferred in the overlay. Also,
transferred values from the table can
be copied, averaged, summed, etc.
The output of the overlay can be saved
to a new file or completed in the
original target file.

Other considerations:

The Intersect command in the
GeoProcessing Wizard transfers all
table columns from one layer to the
other. Also, values are copied; users
cannot specify to take the average,
sum, etc of numeric values.

The GeoProcessing Wizard creates a
new file with the results of the
intersection.
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Line in polygon

Zachary M. Easton, Biological and Environmental Engineering, Cornell University

This technical note compares the process of line in polygon overlay in both
ArcGIS and Manifold GIS. The data used in this example includes a watershed

and road vector file for Ithaca, NY.

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: Surface Tools

Software: ArcGIS
Extensions: Spatial Analyst

To perform this analysis we will need two
vector files: one polygon (a watershed) and
one line file (roadways).

1. In the transform toolbar select all objects
in roads, clip with intersect and all objects
in the watershed polygon. Hit apply.

'-hl .

R, ]

| ol Objects in Fosdsl Des | Chp with [Inberpsce] w | ol Okgects in Theme IGO0 »  Apply

2. Roads are now clipped to the extent of
the watershed boundaries.

However, they are not contained in the
same polygon.

To perform this analysis we will need two
shape files: one polygon (a watershed) and
one line shape file (roadways). Make them
both active in the view.

1. Click the Tools menu and click
GeoProcessing Wizard and select Clip one
layer based on another. Click next.

2. Click the Input layer dropdown arrow and
select a layer to clip—in this case, roads.

3. Click the Polygon overlay layer you want
to clip features with—in this case, the
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A —— “ | watershed. Click Finish.

4. Before overlay of a line in polygon can be
accomplished, we must first make sure that
both layers are of the same type (i.e.
shapefiles). In Arc toolbox select create
personal Geodatabase and create a new
data base. Return to Arc Toolbox and select
Export form shapefile> shapefile to
coverage, and convert the watershed

~ | shapefile polygon to a coverage. Repeat this
= i —— process for the clipped coverage containing
the roads clipped to the extent of the
watershed.

=y i

5. Add these new coverages to the project
by selecting the correct file in the new
personal geodatabase you have created
(double click), and select the arc coverage

l=im [y - ] @leples| [ mies
L [ ] B w0t oy
T b il ettt et it [ | ETH
Lidrs | - 5] Bl o _surmart
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Raster Processing

Mathematical operations on one raster

Calculating Sine, Cosine, and Exponent
Jerry Brian, Dept of Applied Economics and Management
Megan Molique, Dept of Crop & Soil Sciences

Cornell University

This technical

note compares the process for

performing mathematical

operations on one raster using both ArcGIS and Manifold GIS. The data used in
this example includes the digital elevation model for the Six Mile Creek. Note:
the data sets used may not reflect the most appropriate sources to apply these
functions, and are only used to illustrate the methods for performing the

functions.

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: Surface Tools

Software: ArcGIS
Extensions: Spatial Analyst

To perform the analysis, one DEM must be
loaded into Manifold.

Calculating Sine, Cosine, and the Exponent
of one raster requires 4 steps:
1. Under the Surface Menu, select
Transform.

Transform g|

Scope: | [All Pixels]

Surfaces: gﬂ Mbi Image:
gj [t Image
£ 5inni 2 b

Formula: | Sin([Mbi Image])

Save result as new component

[ Ok ][ Cancel ]

2. In the Formula box, type in ‘Sin” and
opening parentheses. Then double-
click on one raster in the Surface box
to enter it into the Formula box and
type in the closing parentheses.
Example: Sin([Nbi Image]). (To

To perform the analysis, one DEM must be
loaded into ArcMap.

Calculating Sine, Cosine, and the Exponent
of one raster requires 3 steps:

KTTen rec
e H 1 e | &n
- g Finl

1. Under the Spatial Analyst toolbar,
select the raster calculator, and click
the Advanced button.

2. Click on the trigonomic function ‘Sin’
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calculate Cosine and the Exponent,
replace ‘Sin’ with ‘Cos’ and ‘Exp’,
respectively. Exp will also require you
to enter an exponent.)

Put a check mark where it says ‘Save
result as new component’ in order to
create a new and separate map.

. Then click OK. The calculation will

automatically be entered in as a new
layer, but you will need to double-click
on it for it to be displayed. You may
want to rename it to identify the new
raster calculation properly.

and then double-click on a raster in
the Layer box to enter it into the
Formula box (to calculate cosine, or
the exponent of a raster, click on the
trigonomic function ‘Cos’ or the
logarithm ‘Exp’, respectively).

. Then click Evaluate. The calculation

will automatically be entered in as a
new layer. This calculation is currently
in a temporary file. If you want to
make it permanent, right click on it
and select ‘make permanent’. Follow
the steps to save it where you like and
rename it.
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Mathematical operations on two rasters
Adding, Subtracting, Determining Maximum and

Minimum

Jerry Brian, Dept of Applied Economics and Management
Megan Molique, Dept of Crop & Soil Sciences

Cornell University

This technical note compares the

process for performing mathematical

operations on two rasters using both ArcGIS and Manifold GIS. The data used
in this example includes the digital elevation model for the Six Mile Creek. One

should note that both systems allow
rasters.

the operations on even more than two

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: Surface Tools

Software: ArcGIS
Extensions: Spatial Analyst

To perform the analysis, two DEM'’s
representing the same are loaded into
Manifold.

Adding or subtracting or determining the min
and max of two rasters requires 4 steps:
1. Under the Surface Menu, select
Transform.

To perform the analysis, two DEM'’s
representing the same are loaded into
ArcMap.

19
=

Adding or subtracting or determining the min
and max of two rasters requires 3 steps:
1. Under the Spatial Analyst toolbar,
select the raster calculator.

How do | do that in ArcGIS/Manifold

87

© Arthur J. Lembo, Jr.




r -]
Transform @

Scope: |[All Pixels]

<

Surfaces: gﬂ Mbi Image
gj i Irnage

Eormula: | [MBi Image] + [Nt Image]

[¥]zave result 3 new component;

[ OFK. H Cancel ]

2. Double-click on one raster in the
Surface box to enter it into the Formula
box. To add, type in a + sign (to
subtract, type in a — sign). Then
double-click on the other raster.

To determine Max and Min, in the
Transform Dialog box, type in ‘Max’ and
opening parentheses. Then double-click
on one raster in the Surface box to enter
it into the Formula box and type in the
closing parentheses. Example: Max([Nbi
Image],[Nti Image]). (To calculate Min,
replace ‘Max’ with ‘Min’ in the formula.)

Put a check mark where it says ‘Save
result as new component’ in order to
create a new and separate map.

Then click OK. The calculation will
automatically be entered in as a new
layer, but you will need to double-click on
it for it to be displayed. You may want to
rename it to identify the new raster
calculation properly.

W Raster Calculaor 7=

Lapest

L a| 39 e |
o ek el Al [ e
! " 5 o |
1 2 o |
[ i T |

|eiln] = |k
Awnd ik Emprescmrn | £ wodide Garerd |

3. Double-click on one raster in the
Layer box to enter it into the Formula
box. To add, type in a + sign (to
subtract, type in a — sign). Then
double-click on the other raster. To
determine Max, * type in max=max(
double click on one raster, type in a
comma, and then double click on the
other raster and close the
parentheses. Example:
max=max([nbi],[nti]). To determine
Min, replace the word ‘max’ in the
formula with ‘min’.

* Note: max= indicates the name of the file
that will be created with the calculation. So If
you have more than one Max to determine,
you may want to be more specific with the
name, such as: maxsixmile= max([nbi],[nti]).

4. Then click Evaluate. The calculation
will automatically be entered in as a
new layer. This calculation is currently
in a temporary file. If you want to
make it permanent, right click on it
and select ‘make permanent’. Follow
the steps to save it where you like and
rename it.
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Neighborhood Functions
Calculating Average, Minimum, Maximum and Most

Frequent

Jerry Brian, Dept of Applied Economics and Management
Megan Molique, Dept of Crop & Soil Sciences

Cornell University

This technical note compares the process for performing mathematical
operations on one raster using both ArcGIS and Manifold GIS. The data used in
this example includes the digital elevation model for the Six Mile Creek.

Manifold Process ArcGIS process

Software: Manifold GIS Software: ArcGIS
Extensions: Surface Tools (only for Max Extensions: Spatial Analyst
value)

To perform the analysis, one DEM is loaded | To perform the analysis, one DEM is loaded
into Manifold. Copy, paste and rename DEM | into ArcMap.

for analysis.
Calculating Average, Minimum, Maximum,
Calculating Average, requires 3 steps: and Most Frequent requires 1 step:
1. Under the Surface Menu, go to Effects 1. Under the Spatial Analyst toolbar,
and select Filter. select the Neighborhood Statistics.

- For input data: browse for a
DEM you want to analyze.

old System - [midterm]

view BN Tools ‘Window Help -  For the Fleld, select <Va|ue>,
i g Adist » ) = @ |l then choose the statistical type
o]y you want to determine: Mean,
Transf.orm... %l'se'” Minimum, Maximum or most
Quantize... — frequent.
Resize. . | - Select preferred neighborhood
Corrvert Ta.,, | Shape, and set the
) _CDEtDErS;._ - JI neighborhOOd Setting
accordingly.

- Choose output cell size and
name output raster to preferred
file location.
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2. Select ‘Low Passl’ to calculate the
mean. Click ‘Apply’ to update the
matrix values.

r |

Filter 3
|Low Pass 1 |
Loy ] [sawens.. | peere |
o o flo flo flo |
I ES E T L E
(R N S E
I S E E
o o flo flo flo |

QFFsetEl Scale E
[Jpreview [ K ][ Cancel ]

3. The new layer will reflect new DEM
with mean values.

Selecting the minimum or maximum value
requires the creation of a formula in the
Surface -> Transform dialog as follows:

r
Heighborhood Statistics

Heighborhaod Settings
Height 3
Yt 3
U = Cel T Map
Dutput cel gize; 1}

Clistpad 1aster; ok AT esmundirbbecreear IEI

— i

B b O AT
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Transform

Scope:

Surfaces:

Max{Valuel[s], -1, -1),
Max{value([s], 0, -1},
Max{valuel[s], 1, -1},
Max{Walue([s], -1, 0,
Max{value([s], 0, O},
Max{Malue([s], 1, O,
Maxi{value[s], -1, 1)
Max{Malue([s], 0, 1),

Farmula:

Valuet[s], 1, 13333133

[ CK l[ Cancel ]
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Statistical Function

Calculating Areas, Perimeters and Lengths
John Taber, Applied Economics and Management, Cornell University

This technical note compares the process for calculating areas, perimeters, and
lengths of objects using both ArcGIS and Manifold GIS.

Manifold Process ArcGIS Process
Software: Manifold GIS Software: ArcGIS
Extensions: None Extensions: None

Load the feature to be updated into For this example, the area and perimeter
Manifold. fields will be re-created for the Wetlands
feature.

1. Create an area column (if none
exists) in the feature attribute table. 1. Open the Attribute Table

2. Select (or add) the Area column

2. Using the Transform toolbar, 3. Right click on the column and choose
assign the new column with the calculate values
Intrinsic value for area. 4. In the field calculator, click on

advanced, and enter this code into the
Pre-Logic VBA Script Code:

AFES e « |l ~ Aok

Dim dblArea as double
Dim pArea as |Area
Set pArea = [shape]

Updating the perimeter in a feature
follows the same process.

Length(ID
gth(ID) dblArea = pArea.area
BT < [Lengh ] - = | | D Under AREA= (or “your area column” =) enter
dblArea.

The Field calculator should now look like this:
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Other Considerations:

Field Calculator @g|
Fields Type Functions

_PaRCELS Al = Number Abs[ ) ”~

AREA Eln [[ l]

CLASS T 0%

FID " |Ewl)

] " Date Fia [ )

PERIMETER e

POLY_ACRES v Sin[ ]

< > Sar( ] b’
Pre-Laogic VBA Script Code v fdvarced

Dim dblérea as double B # &
Diim pérea a3 lArea J J J
Set phirea = [shape] . 2
dbldrea = pirea.area j J J

Save..| Load..
Ok,

AFEA - Ermes
|db|.-’3.rea Cancel

6) Hit “OK”, and the column will be filled
with the corresponding area vales.

Adding Perimeter values works much the
same way, with the following VBA Script
Code:

Dim dblPerimeter as double
Dim pCurve as ICurve

Set pCurve = [shape]
dblPerimeter = pCurve.Length

Under “Perimeter =" enter “dblPerimeter”
The code for length is very similar:

Dim dblLength as double

Dim pCurve as ICurve

Set pCurve=[shape]

dblLength = pCurve.Length

Under “Length =" enter “dblLength”
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Cross Tabulation of Two Data Categories
John Taber, Applied Economics and Management, Cornell University

This technical note compares the process for creating a cross-tabulation matrix
from two vector files using both ArcGIS and Manifold GIS. The data used in this
example include two landcover files, one from 1968 and one from 1995.

Manifold Process ArcGIS Process

Software: Manifold Software: ArcGIS

Extensions: None Extensions: Spatial Analyst

Performing Cross-tabulation in To perform a cross tabulation, the user must
Manifold requires loading the two | download and register the tabulatearea.dll.
relevant features into a map. The instructions, provided by ESRI to

1. Start the Topology Overlay tool | perform this task are as follows:
under “Drawing.”

2. Select one feature as the target 1. Register DLL from ArcMap:
and another as the source, set the Click Tool/Customize, click
method to “Union (areas-areas”) button "Add from file" in the
and click “Save result as new Customize dialog, navigate to
component”. the file TabulateArea.dll and
This will create a new feature click OK button. Click

which is the union of the two Commands tab in Customize
features to be cross-tabulated. dialog, find "SA Sample Tools"

category, and then drag the

TabulateArea command to a
Target: |[All Objects in Luse88F Drawing] v toolbar.
Source: |[AllObjects in Land 2] v 2. Add the required layers into
RSB i (ares - areas) v ArcMap, fill the parameters,
e o o then it is ready to run.
Lo o conce ]

The tabulate area command requires that
the themes are in raster format.
Therefore, under the Spatial Analyst
transform sum([Area(l)]) extension, select Convert -> Features to
select [Fieldl] from Raster, to create a raster dataset for both

[Union feature] group by |Ofthe data sets.
[ Fiel d1] pivot [Field2]

3. Create a query as follows:

In this case, Fieldl is luse_gen
and Field2 is Ic, the columns
describing land use for the two
features in the final merged
feature.
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Features to Raster ed 4

This counts the area involved in

each possible grouping of land Iput features: [landeoy | m-"'|
use and creates a confusion
matrix. Field: |AREA |

B Tabulate * '_ 1 ;
[ o i ; COutput cell size: I 16.393

gaudrn e ST TEETSAL. 10EHIN..

oo L LD DIRRA Qutput raster: II::HDEII:LIME”1 4L OCALS E,"'|

Fuoredd lassly Lo DELELET.. 184698, 1LT9ETS...
OF. |

Under the tabulate Area button, enter both
feature datasets:

W gher [l ol L FIB0AR.. 127,

RI=TE
Zone dataset [LANDCOV3 =]
Zonefield  [i/alue =
Value raster || [ISEBEF2 |
Valuefield  [TENE =

ok | Cancel |

The two raster datasets are compared, and
a resultant cross tabulation table is created.

ALt ded ey od Fabaread

BT 2 [
T L eTE

e K (ALt
FERETT| AN | Tt
O (R RLE| AT
L [l : o iR
Peceet bo) o f T ek Shnlf? Fvorss 8% h_.[
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General
Specify distance buffers

Elizabeth Goulet, Department of Entomology, and John Taber, Department of
Applied Economics and Mangement, Cornell University

This technical note compares the process of creating distance buffers around

objects in Manifold GIS and ArcGIS.
created around the water features.
polygons in Ithaca, New York.

In this example, 500 foot buffers are
The data used include water and parcel

Manifold process

Arc GIS process

Software: Manifold GIS
Extensions: None

Software: ArcGIS
Extensions: None

Load a copy of the layer to be buffered
(not the original layer) into Manifold.

To buffer all objects in the layer, select the
All Objects option in the Selection box on
the Transform toolbar. Select Buffers from
the Operation box menu. Specify buffer
distance. Click Apply.

Transform @
(8 Obiects n'Water 2] | Buffers w {500 Beply

This creates a buffer zone around all
objects in the layer extending outward by
the given distance and includes the
original objects. Units used for the
distance value are taken from the
projection of the drawing.

Load the map with the feature to be
buffered into ArcGIS. Under

Tools -> Buffer Wizard, select the layer to
buffer.

Alariit bedTai

Buers e irgn e arcursd
e

s g 4 et e  h

Ve 0f Fratarrs 1
M of Fegbarery selocted. )

i timar Carcal

The next 2 windows in the Wizard allow
the user to enter information related to the
buffer size.
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Other considerations:

A buffer can be created around a single
object by selecting it in the layer. Shift +
left click allows the user to add more
objects. Choosing the (selected objects)
option for the layer on the transform
toolbar will buffer only the user’s selected
objects.

The transform toolbar provides three other
buffer zone options.

1. Inner buffer to the inside of features.

2. Border buffer to both inside and outside
by the chosen distance.

3. Common buffer transform creates one
buffer zone around all of the objects
selected.

To change the units of measure, first re-
project the drawing into a projection type
that has the desired units.

Other Considerations:

It is possible to only buffer selected
features of a layer by clicking the “Use
only the selected features” option in the
first pane of the Buffer Wizard dialogue
box.

In addition, features in the layer could be
buffered different distances depending on
a value in the data table for each feature.

Other options for buffering include multiple
buffers, saving all buffer boundaries, and
creating buffers inside, outside or on both
sides of boundaries. The object can also
be included with the boundary.
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Polygons within distance of selected features
John Taber, Department of Applied Economics and Mangement, and Elizabeth
Goulet, Department of Entomology, Cornell University

This technical note compares the process of selecting polygons within a specified
distance of other objects in Manifold GIS and ArcGIS. The data used are water
and parcel polygons in Ithaca, New York.

Manifold Process

ArcGIS process

Software: Manifold GIS
Extensions: None

Software: ArcGIS
Extensions: None

A query is used to select polygon features
(parcels) in one layer within or beyond a
certain distance, or between distances, of
features within another layer. The most
basic method is to create an SQL query as:

select * frowm parcels, water where
distance (parcels.id, water.id) < 500
and [water].[Zelection (I)] = True

Another option is to select the parcels
between 100 and 800 feet of the water
feature.

2 within distance

select * from parcels, water
'
where diztance (water.id.parcels.id) between 100 and 500

Load the parcels shapefile into Manifold to
see the selected parcels.

The image below shows the selected
parcels along with the query, the query
table, and the water layer.

To select the features of a layer within a
certain distance of another layer, use the
Select by Location tool, under “Selection”. In
this example, the features from parcels that
are within 500 feet of the water feature are
selected. Note that if a 500 foot buffer for the
water feature already existed, that buffered
feature could be used instead of including
the buffering in the selection.

Lets pou zelect features from one or more layers bazed on where they are located
in relation to the features in another layer.

| want to:

El

A~

|selecl features from
the following lavers:
[w]|parcels

[ Jwetlands

[ Jaquifer

that:

| intersect

L

-

the features in this layer:

-

L

|water

=

W &pply a buffer to the features in water
of. |500 |Feet

[0 features selected]

El
Presiew

The red features reprezent the features in water.
The highlighted cyan features are selected because thep
intersect the red features.

¢ 2 S o@
AL X

Polygons

Apply |

Paints

Cloze |
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The parcels within 500 feet of the water
theme are selected in this image.

nEA@Es By oRg

Other considerations:

Alternatively, the user can create a buffer
around a selected feature, and then
intersect the buffer layer with the polygon
features to find only the polygons around
one specific feature.

Other Considerations:

You can also use selected features of a
theme for buffering instead of the entire
theme.
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Find nearest features

Elizabeth Goulet, Department of Entomology, and John Taber, Department of
Applied Economics and Mangement, Cornell University

This technical note compares the process of finding the nearest features in one
vector file to the features in a second vector file using Manifold GIS and ArcGIS.
The data used are roads and wetlands in Ithaca, New York.

Manifold Process

ArcGIS Process

Software: Manifold GIS
Extensions: None

Software: ArcGIS, ArcToolBox
Extensions: None

Manifold uses query functions to find the
nearest feature of one feature class to a
feature in another class.

Create a new gquery in the project window
of Manifold.

The first query determines the distance of

all features from one class (roads) to all
features in another class (wetlands).

P=s alldistances *

gelect wetlands.wetid as wetland, roads.tlid, -~
distance (wetlands.id,roads.id) as dist into alldist
from wetlands,roads

order by wetid, dist:

The second query selects the nearest road
to each wetland.

fgs| nearest ™

select wetland, first(tlid), nin(dist)
into nearest_road

from alldist

group by wetla.nd;l

ArcGIS uses the JoinData function to find the
closest feature in one file to another file. To

open the dialog, right click on a theme in the

table of contents and select Join.

In the Join Data dialog, select Join data from
another layer based on spatial location.
When using polygons and lines, the user can
select the option to compute the distance
from features in one file with features in a
second file. A new column is added to the
feature table that includes the attributes, and
distance to the nearest feature in the other
theme.

Jin ot you appered adiional dats b6 i baped's atiskule Labie 10 o Can,
Fon emample, symbsolicn the laper's leshues usrg th dala
Te'hat s o meard i e b i L7

Jomn dala b i laypdy Baded & ifsabal kot aleon e

1. Ehuacsn s L i s b i g, o e o v, ok
[roncet - o

2 Vesmejpring  Pollires b Polgon

T puoitegn vl b grven & sumameary of . ramen inkaing
o B g ot inbmanact i, i an count: feld dheossng hoss marg
bt oot

Hisss o yons werd e airButeg B0 B pumanaesed
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The highlighted wetland, TA-5, is
highlighted on both the query table and
map below. The closest road ID is in
column 1 and the distance is in column 2.

I |
]

I

The road table can be opened and the road
number selected to identify the closest road
to this wetland on the map.

Other considerations:

Queries can be used to find the distance
between any two feature classes in
Manifold. Also, the query may be adapted
to include farthest feature, or symmetric
feature.

Other Considerations:

How do | do that in ArcGIS/Manifold
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3D Analysis
Generating Slope and Aspect

Ya-Wen Lu and Michael Sinkevich Jr., Cornell University

This technical note compares the process for generating slope and aspect of
sections of a raster data set using both ArcGIS and Manifold GIS. This example

also creates a 3D visualization of the data.

includes the digital elevation model for the

The data used in this example
Ithaca East Quadrangle.

Manifold Process

ArcGIS Process

Software: Manifold GIS
Extensions: Surface Tools

Software: ArcGIS
Extensions: Spatial Analyst and ArcScene

To perform the analysis, the DEM must
be loaded into Manifold (where a terrain
map is automatically generated).

Determining the slope requires three

steps:
1.
2.
3.

Select the DEM

Under Surface -> Transform

In the formula section type “slope”
and click on the DEM name, then
select OK.

To perform the analysis, a DEM is loaded into
ArcMap.

Sl o RO
: a

LT

e

. i - g I SRR

The spatial analyst toolbar must be added
under View -> Toolbars. The spatial analysis
must also be activated under Tools ->
Extensions.

Spatie frsdyst ¥ [

Determining the slope requires two steps:

1. Using the Spatial Analyst, open
Spatial Analyst -> Surface Analysis
-> Slope
Select the DEM as the input surface,
select the appropriate cell size and
output location, and then click OK. The

How do | do that in ArcGIS/Manifold

102

© Arthur J. Lembo, Jr.




Scope: | [ Preosls]

Surfmort: | WASLUTR
e aspect

Fomula: | skopel[Uiheba])

1] Surers veialt i o € e
i = i Cancel

The slope (as defined by percent slope)
IS now generated, and a terrain map is
automatically created with it.

user can also select the output as either
percent or degree slope.
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The slope is now generated.
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A similar procedure can be used to find
the aspect of the DEM. Once the DEM
is loaded, the aspect can be obtained in
three steps:

1. Select the DEM

2. Under Surface -> Transform

3. In the formula section type
“aspect,” click on the DEM name, and
the hit OK.

A similar procedure can be used to find the
aspect of the DEM. Once the DEM is loaded,
the aspect can be obtained in two steps:
1. Using the Spatial Analyst, open
Spatial Analyst -> Surface Analysis
-> Aspect
2. Select the DEM as the input surface,
select the appropriate cell size and
output location, and then click OK.

It s e maspect - E

Output coll uoe L]

Dudpes rastes [Temperae o
ok | [ conce ]
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The aspect is now generated, and a
terrain map is automatically created with
it.

The aspect is now generated.
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Other Considerations:

Manifold can also compute slope and
aspect of a dataset without the use of
Surface Tools, using the Edit -> Save
Mask/Channel menu. Simply select
slope or aspect as the feature to save.

The user can easily view and analyze
the terrain maps. By pressing the ‘W’ or
‘S’ keys, it is possible to move forward
and backward, respectively, along the
surface. Also, vector layers may be
draped over the terrain for more
impressive looking visualizations.

Other Considerations:

A separate program called ArcScene can
show the terrain of the data. ArcScene is
loaded from the 3D analyst toolbar. Make
sure 3D Analyst is activated under Tools ->
Extensions.

10 hnabyt

Select the ArcScene button from the far right
of the toolbar to open the program.

Once ArcScene is open, the terrain map can
be opened by clicking add data. The user
can navigate throughout the dataset using the
pan and zoom buttons.
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To see the 3D view, right click on the layer,
then go to Properties -> Base Heights. Under
Height choose Obtain heights for layer from
surface. Also, you may change the Z Unit
Conversion from 1 to 10 for better height
distinction.

The terrain can also by rotated by using
the arrow keys.

Now a new terrain is created. Also, vector
layers may be draped over the terrain for
more impressive looking visualizations.

- - ——
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Identifying Watersheds

Ya-Wen Lu and Michael Sinkevich Jr., Cornell University

This technical note compares the process for identifying watershed boundaries in
a raster data set using ArcGIS. The data used in this example includes the
digital elevation model for the Ithaca East Quadrangle.

Manifold Process

ArcGIS Process

Software: Manifold GIS
Extensions: n/a

Software: ArcGIS
Extensions: Spatial Analyst

Manifold does not have the functions to
perform this type of analysis.

To perform the analysis, the “filled”
DEM, free from gores and spikes, is
loaded into ArcMap.

The spatial analyst toolbar must be
added under View -> Toolbars. The
spatial analysis must also be activated
under Tools -> Extensions.

spatial Analyst
Spaeial grakyst = [ |

Under the Spatial Analyst, open the
Raster Calculator. Using the
FlowDirection command and selecting
the DEM, an output grid of flow patterns
over the landscape is created.
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Next, under the Spatial Analyst, open
the Raster Calculator. Using the Basin
command and selecting the Flow
Direction grid, and output grid for
watersheds is created.
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The basin map for Ithaca East.
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Right click the basin layer and choose
Properties -> Symbology. Change from
Classified to Unique Values.
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This results in a map with unique values
for each watershed.
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Network Functions

Choosing the optimal path through a network
Kathy Mills, Department of Natural Resources, Cornell University

This technical note compares the process for defining an optimal path through
a network using both Manifold GIS and ArcGIS. This example specifies an
optimal driving path through a road network in the Ithaca East quadrangle.

Manifold Process

ArcGIS Process

Software: Manifold GIS
Extensions: Business Tools

Software: ArcGIS
Extensions: Network Analyst

To perform the analysis, a drawing
window or drawing layer in a map
window must be open. This drawing
must contain lines and at least two
points should be chosen between
which a route can be selected. Fields
in the drawing table should specify the
length and speed of travel for each
line in the road network.

To generate an optimal route, choose
“Drawing” from the main toolbar and
select “Optimal Route.” In the
command window, fill in fields and
units for road length and speed.

To perform this analysis, a file must be
contained in a geodatabase and
converted to a geometric network within
ArcGIS. (See help files:
‘geodatabases’>’creating’ and ‘network
feature class’>'creating’.)

Open the network in ArcMap. Right click
on the main menu and select “Utility
Network Analyst” to open the toolbar
associated with this extension. Using
the flag/barrier selector tool, designate
two points on the network that will serve
as the endpoints of a route.

On the Utility Network Analyst toolbar,
select “Find path” as the Trace Task and
click the solve icon.
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The optimal route program selects the
fastest route between the two points
and highlights this path on the map. A path between the two points is

highlighted on the map.
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By clicking “Save Report” in the
command window, a report with
driving directions is generated.
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Other considerations:

Manifold also allows the user to
choose a visual interface for selecting
points between which optimal routes
are needed.

In the main toolbar, select “Drawing”->
“Optimal Route (Visual)”

ipiimal Rade (Vo]

&aa =54
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3

Click on the points between which an
optimal path should be determined.

Other considerations:

To find the shortest path, weights can be
assigned to the junctions of the
geometric network. For example, if
roads have different speed limits, a
speed field could be used to assign
weights for determining the shortest
path.

The Utility Network Analysis extension in
ArcGIS does not provide an option for
producing a report with driving directions
between the two points.
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Defining a drive-time zone

Kathy Mills, Department of Natural Resources, Cornell University

This technical note compares the process for defining a drive-time zone using
both Manifold GIS and ArcGIS. This example selects drive-time zones from one

location in the Ithaca East quadrangle.

Manifold Process

ArcGIS Process

Software: Manifold GIS
Extensions: Business Tools

Software: ArcView
Extensions: Network Analyst

To perform the analysis, a drawing
window or drawing layer in a map
window must be open. This drawing
must contain lines and at least one
point that can be used as the center of
the zone to be defined. Fields in the
drawing table should specify the length
and speed of travel for each line in the
road network.

LA bas missiih

To generate a zone around the center
point that can be reached within a
specified driving time, choose
“Drawing” from the main toolbar and
select “Drive-Time Zones.” In the
command window, fill in fields and units
for road length and speed. Also,
choose a method for determining the
drive-time zone (buffer, hull, or zone),
and type in the amount of driving time
each zone should encompass. Multiple
drive-time zones may be generated at

To perform this analysis, a project
containing two shapefiles, one of
which contains a network and one of
which contains a point to denote the
center of the drive zone, should be
opened.

B WA W EERaE (0 1 ¢

Eeieingel, 8 =

Enable the Network Analyst
Extension, and activate the theme
containing the network shapefile. To
create a drive time zone about the
denoted point, choose “Network” in
the main menu and select “Find
Service Area.”

How do | do that in ArcGIS/Manifold
112
© Arthur J. Lembo, Jr.




once.

Center: | TS A o |
Roads: |[4l Objects] v [ cancel |
Length: |Length (1) v | |Meter |

Speed: |speed v | | Mie v | |Hoor v

Split roads at intersections

Method:

Zones: | 1

||H0ur v|

drive time for each zone, eg, "1, 3.5, 8"

72 Sarea? and Snet? !IE

| e I o -
| : & Travel fom site
© Travel 1o sile

Load Skes.. I

In the box that appears, click “Load
Sites...” and add the shapefile
containing the point that denotes the
center of the drive zone.

Click “Properties...” to select the field
that represents costs associated with
your network. Costs may be defined
in a number of ways, including the
length along a line and minutes of
driving time.

Line Theme: Foadnet.shp

Cost field: B
Cost units: unknown length units

Working units: unknown length units

Round values at: | d.dd -

[ Make default
Ok | Cancel ‘

Then specify the extent of the driving
zone by double clicking in the cost
field of the first wizard and typing in
the travel time or distance. Multiple
extents may be defined using different
cost values; separate values with a
space or comma. Click the icon in the
upper right to run the analysis.

A polygon and roads therein that
represent the distance that could be
traveled in each drive zone will be
highlighted.
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Other considerations:

Manifold also allows the user choose a
visual interface for selecting points
between which optimal routes are
needed.

In the main toolbar, select “Drawing”->
“Optimal Route (Visual)”

e Yo & o=

Click on the points between which an
optimal path should be determined.

Other considerations:

Clicking the “Compact Areas” box
creates a network with more jagged
boundaries to more precisely define
the area within the driving zone.
Without clicking this box, more areas
will be included at the edge of the
zone, some of which may overlap
streets that are outside the specified
travel time or distance.
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Geocoding addresses

Kathy Mills, Department of Natural Resources, Cornell University

This technical note compares the process for geocoding addresses using both
Manifold GIS and ArcGIS. This example uses an attribute table for roads in
the Ithaca East quadrangle as the basis for deriving addresses.

Manifold Process

ArcGIS Process

Software: Manifold GIS
Extensions: Geocoding database

Software: ArcGIS
Extensions: none

Addresses stored in a table may be
geocoded as long as 4 primary fields
are available: address, city, state, zip.

Under Tables -> Address -> Geocode,
a user can select the appropriate fields,
and information they want returned:

iy e NG
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An error dialog box will come up to
assist the user in identifying errors
within the addresses.
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User must separately purchase either
MapPoint 2004 or the Manifold

ArcGIS provides numerous addressing
schemes. This example chooses a
simple scheme called “US One Address”.

Within ArcCatalog,

1) Double click on “Geocoding
Services.”

2) Double click on “Create new
geocoding service.”

3) In the new geocoding service
window, scroll down and select “US
One Address (GDB).”

p——————— 15 u ]
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4) Direct the geocoding service to the
reference file containing the streets
for geocoding. The user can then
specify the columns of the reference
table that define the address
information (i.e. street name, city,
etc.).
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geocoding database. Currently, no
facilities exist to geocode user supplied
centerlines.

5) Click “OK” and the new geocoding
service is created.

In ArcMap,
1. Click on the “find” icon in the toolbar.
2. Select the “Addresses” tab, and
locate the appropriate geocoding
service. Type in a street name, and
click “find.” Addresses on the
selected street are identified.
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3. Right click on one of the addresses
that was located, and click “Flash
Candidate Location(s)” to highlight
the location on the map.
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4. Right clicking on an address also
enables the user to zoom to the address
and flash the location, add a graphic
marker to the map at the location, or set a
spatial bookmark for the location.

Other Considerations:

Other Considerations:

ArcGIS includes many options for
geocoding, that are too numerous to
mention in this note. Therefore, this note
only illustrates one of the simplest
methods for geocoding addresses using
ArcGIS.
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Data Display and Presentation

Data display functions provide the ability to generate both two-dimensional
orthographic and three-dimensional perspective displays; symbolize point, line
and area features and annotate maps for display on a terminal or hardcopy
device.

Page 30, The Process for Selecting Geographic Information Systems.
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Map and Map feature annotation

Virginia Collins, Cornell University, Spring 2004

This technical note compares the processes for displaying and presenting data
sets using both ArcGIS and Manifold GIS. The data display and presentation
processes include thematically shading polygons, creating map titles, legends,
scale bars and north arrows, and creating, moving and editing annotations and
labels. Land parcels in Ithaca, New York, are used to illustrate this example.

Manifold Process

ArcGIS Process

Software: Manifold GIS
Extensions: None

Software: ArcGIS
Extensions: None

Thematically Shade Polygons -
selecting polygons based on certain
attributes (i.e. parcel size, area, land use,
etc.)

To perform this analysis, the parcel data
set was loaded into Manifold.

Thematically shading polygons requires 2
steps:

1. Select Area/Polygon Background button.
Can designate either one color for all the
polygons, or select theme to specify an
attribute for polygon shading. Select
Theme.
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Thematically Shade Polygons -
selecting polygons based on certain
attributes (i.e. parcel size, area, land
use, etc.)

To perform this analysis, parcel
layer must be loaded into ArcMap.

Thematically shading polygons requires
3 steps:

1. Double click on the layer of interest in
the Table of Contents pane. The layer
properties window will open. Select
symbology tab.
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2. Select the field, method and color
(palette) for the attribute of interest in the

2. Specify in the field option which
attribute for analysis. Also select a color
scheme, classifications, and label
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format box. Select OK button, and polygons
should be shaded based on selected
properties.

Facility for creating map titles,

legends, scale bars, etc
To perform the analysis, load parcels map
into Manifold

Creating map titles, legends and scale bars
requires 3 steps:

1. Create a layout of either a surface or a
map. Select the layout in the project pane.

2. In create button options above project
pane, select “create legend”, “insert
textbox”, “insert scale” or “insert north
arrow”. Can also add legend, title, north
arrow or scale bar from the view drop down

menu.

requirements.
3. Select Enter and polygons should be
shaded according to attribute selected.

Facility for creating map titles,

legends, scale bars, etc
To perform the analysis, load parcels
map into ArcMAP

Creating map titles, legends and scale
bars requires 3 steps:

1. Under the view drop down menu,
select Layout view. (In order to go back
to the data view while working on your
layout, select data view from the View
pull down menu).

2. Under the Insert drop down menu,
select legend, scale bar, north arrow,
title, etc.
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3. Follow the appropriate prompts for
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3. To specify options for legend (ie color
scheme, number of points, etc), select the
dataset from which the layout was created
from. Follow the steps outlined in
thematically shading polygons from above.

Other Considerations:

To delete the legend, scale bar, title or north
arrow, right click in the layout view, and
select delete from the options.

Add and move annotations —In _
Manifold, annotations are labels. Add and move annotations

Adding and moving annotations/labels can | ArcMAP annotation is editable and

be completed in 3 steps: easily supports adding individual pieces
of text that are not associated with any

map feature. This means that if you

1. Select File — Create —> Labels under drop _
want to create a few new pieces text
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down menu, or create- labels from project
pane options.
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2. Select the data layer and attributes for
labeling. Specify text as desired.

Hame: | Labels 7 ‘
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Create labels for existing objects
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Text: | area: [AREA)
Property Class: [PROPCLASS]

3. Drag and drop the label created under

data layer (in project pane) into the map (not

in a drawing or surface).

and place them where you like on and
around your map, then you should use
annotation.

Adding and moving annotations can be
completed in 5 steps:

1. Right click on a layer in the table of
contents pane. Select Properties and
labels tab.
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2. Select the attribute/field that you
would like displayed. Click on OK.

3. Can label each point or place on map
individually. Make sure the Draw
Toolbar is turned on.

4. Select the new text, new splined text
button, callout button, or label button
located on the draw toolbar.
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Other Considerations:

To Create Labels, can also call function
under the new button found in the project
pane.

To specify what zoom level the
annotations/labels become visible, select
view — properties, and specify zoom to the
desired level.

Font color, size, angle and style can all be
edited by changing the selections in font

options above the surface screen.
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5. Use the mouse to click the location
where the text, line, callout box or label
will be located. Type in the text string.
Hit enter when complete

Other Considerations:

To edit annotation text for a point,
double click on the text and dialogue
box will pop up. To move text, click and
hold on the text and drag to new
location. Store your text in the
geodatabase if you want to use the
same text in different maps. Store your
text in the map document if you only
want to use your text on that particular
map

As you zoom in and out on your map,
the size of your labels will not change. If
you want label text size to scale with the
map, right-click the data frames and
click Set Reference Scale.

Font color, size, angle and style can all
be edited by changing the selections
drawing toolbar.
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