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Module |

ArcGIS Basic - Revisit

In this module:

Symbology

e Labeling

e Table

e Layout

* Georeferencing

e Primary data capturing from RS datasets
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Identifying features by pointing at them

1. Click the Identify button on the Tools
toolbar.

2. Click the mouse pointer over the map
feature you want to identify.

The features in all visible layers under the
pointer will be identified.

ArcGIS Advance
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Viewing a layer’s attribute table

1. In the table of contents, right click the layer
for which you want to display the attribute
table.

2. Click Open Attribute Table.
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Displaying a Subset of the Features

1. In the table of contents, right click the layer
and click Properties.

2. Click the Definition Query tab.

3. Type an expression or click Query Builder.

The Query Builder lets you create an
expression to identify the particular features
in the layer you want to display. For e e |
example, you might choose to display only e
those cities with a population greater than

1,000,000.

e...._.."o.-u'-|
4. Click OK.

Displaying data with a predefined coordinate system

1. Right-click the data frame that you want to
set the coordinate system of and click
Properties.

2. Click the Coordinate System tab.

3. Double-click Predefined.

4. Navigate through the folders until you find
the coordinate system you want and click it.

5. Click OK.

All layers in the data frame will now be
displayed with that coordinate system.
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Repairing broken data source links

1. Locate the layer with the broken link in the
table of contents. It will have a red
exclamation mark next to it.

2. Right-click the layer, point to Data, and click
Repair Data Source.

3. Click the Look in dropdown arrow and
navigate to the location of the data source.

4. Click the data source.

5. Click the Add button. The link to the data
source is now updated.

Drawing a layer showing unique values

1. In the table of contents, right click the layer
you want to draw showing unique values and
click Properties.

2. Click the Symbology tab.

3. Click Categories.

ArcMap automatically selects the Unique
values option.

4. Click the Value Field dropdown arrow and
click the field that contains the values you
want to map.

5. Click the Color Scheme dropdown arrow and
click a color scheme.

6. Click Add All Values.

This adds all unique values to the list.
Alternatively, click the Add Values button to
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choose which unique values to display.

7. If you want to edit the default label so more
descriptive labels appear in your legend and
the table of contents, click a label in the
Label column and type the label you want.

8. Click OK.

Symbolizing data with graduated colors

1. In the table of contents, rightclick the layer OO O 6
you want to draw showing a quantitative

value and click Properties. -
2. Click the Symbology tab. fromes e b
3. Click Quantities. 0 :"m[_. s
ArcMap automatically selects Graduated e
colors. il At Tias I
4. Click the Value dropdown arrow and click the s 1
field that contains the quantitative value you
want to map.
5. To normalize the data, click the L T
Normalization dropdown arrow and click a
field " ==5on s
ArcMap divides this field into the Value to Right-click a class to (1]
create a ratio. see additional options,

such as sorting and
numbear formatting.

6. Click Classify.

7. Click the Method dropdown arrow and click
the classification method you want.

8. Click the Classes dropdown arrow and click

the number of classes you want to display.

9. Click OK on the Classification dialog box.
. r [ | T ——

10. Fllck the Color Bamp dropdown .arrow and F toae_|

click a ramp to display the data with. phee [TH [ o T B |
11. Click OK on the Layer Properties dialog box. el

|
.| | I:. | - - I_e
r = Count I
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Representing quantity with graduated symbols

1. In the table of contents, rightclick the layer
you want to draw showing a quantitative
value and click Properties.

2. Click the Symbology tab.

3. Click Quantities and click Graduated symbols.

4. Click the Value dropdown arrow and click the
field that contains the quantitative value you
want to map.

5. To normalize the data, click the
Normalization dropdown arrow and click a
field. ArcMap divides this field into the Value
to create a ratio.

6. Type the minimum and maximum symbol
sizes.

7. Click Classify.

8. Click the Method dropdown arrow and click

the classification method you want.

9. Click the Classes dropdown arrow and click
the number of classes you want.

10. Optionally, click Exclusion to remove
unwanted values from the classification (for
example, null values or extreme outliers).

11. Click OK on the Classification dialog box.

12. Click OK on the Layer Properties dialog box.
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Labeling based on a single attribute field

1
2
3

4

. Open the Label Manager.

. Click a label class in the Label Classes list.
. Click the Label Field dropdown arrow and
click the field you want to use as a label.

. Click OK.

Labeling based on multiple attribute fields

A WN

. Open the Label Manager.

. Click a label class in Label Classes list.

. Click Expression.

. Click a label field and click Append to use the
text of that field in your labels.

. Optionally, use the Expression box to add
additional characters you want to appear in
your labels or add VBScript or JScript
functions to format your labels.

. Click Verify to make sure that there are no
syntax errors and to preview your label
string. Close the Label Expression
Verification dialog box.

. Click OK.

. Click OK.
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To create stacked text, use the VBScript constant, vbNewLine,
between the field names—[PARCEL_ID] & vbMNewLine &
[LAMD_USE]. You can also click the Help button for more
information on syntax and building label exprassions.
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Opening a layer’s attribute table

1. In the table of contents, rightclick the layer
for which you want to display a table.

2. Click Open Attribute Table. The layer’s
attribute table opens.
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Moving to a specific record number

1. Open the table.

2. Type the number of the record you want to e LR L8
move to and press Enter. [ oda and g Havel [inda [
Dags Ebwian .
The table scrolls to the record [Jouha [ima Jaw
_[amam LDw |Irda _tn.
|| Darhan Maongoks A
'_.L.m.'l:-_':m-r .‘.-r-a .a\-,.
Dabs Iln.j.: I.J.-.L
: Dibuskes :Em}w:r iA'.:.
'_.[D“'\-D-d | Mangoks Ie.-..
<] ——
Rncoed 14 1| 16 kjm| Show | a8 smlﬂmﬁlﬂﬂ
| 'J'lj F_

Maove to first record J é |— Move to last record

Pravious record Nast recod
Viewing all or only the selected records
1. Open the table. Datan Mongela fhsi
2. Click Show Al to view all records or click oo 2 i s
Show Selected to view only the selected Dhaka Banghadesh [ s
ones. Domad Mongolia Asiy
4

Recoid: 14] 4] 165 #|»] Show: | A1 Selected | Recoids (0 out

sl e ]

)
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Selecting records by attributes

1. Click Options in the table you want to query ) s
and click Select By Attributes. E[ i 3 D “m:i:“

2. Click the Method dropdown arrow and click = - R
the selection procedure you want to use. Z S::'.:_

3. Double-click the field from which you want = ~ —
to select. o T

4. Click the logical operator you want to use. e e

5. Click the Get Unique Values button, then EI o SR e
scroll to and double-click the value in the B = s
Unique Values list you want to select. Mestuiaf el Senl bk Bttt ] |
Alternatively, you can type a value directly (1)

into the text box.
6. Click Verify to verify your selection.

7. Click Close. Envera WHERE chause 1 sfisc eccrs i e tale windo
Your selection is highlighted in the table. E oo & 1o Joctn 0
Use Apply if you intend to run more than S R Lt
one query or if you want to check your Sanne |15 e el |1
results before closing the Select By --':.I?:-:-Ii-i;::r’l.:i" e o [
Fv’_NAME' s |
Attributes dialog box. mone wave | SELS| S| e s g
S g0 L —
SELECT * FRIOM courtry WHEFE
FOP_CHTRY » 10000 e

Oom | Ve | deb | o | e |
Lo ] o= |

@
[~

Selecting all records

1. Click Options in the table and click Select All.

IRl
TaEAL

|
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Clearing the selected set

1. Click Options in the table and click Clear e
Selection. Eh—ﬂ
£ Sssicn Sutmemon
| .’n-:‘m
ﬂ Fearls i vns o B eimcne | B.,.._.—l_i

Switching the selected set

1. Click Options in the table and click Switch IS
Selection. i i

Adding a table with x,y coordinates

1. Click Tools on the Main menu and click Add Py r—
XY Data. e
2. Click the table dropdown arrow and click a O—ru"i'—-!i
table that contains x,y coordinate data. If — .
the table is not on the map, click the T —— -
Browse button to access it from disk. i Y s e nbio e
3. Click the X Field dropdown arrow and click Cramen o ke b B e o v b b e
. . . 0 3 &
the field containing x coordinate values. N Py
4. Click the Y Field dropdown arrow and click s e
the field containing y coordinate values. B—_’wm S gl ©
5. Click Edit to define the coordinate system —
and units represented in the x and y fields. b -
The x,y coordinates will be automatically
transformed to match the coordinate
system of the data frame. : oF
6. Click OK. P — SO
|

Adding a field to a table
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1. Click Options in the table you want to add a
field to.

2. Click Add Field.

3. Type a name for the field.

gt | e
] Comrthons

e
o Basilans

Lqut

4. Click the Type dropdown arrow and click the

hmmi e

I--l?:lh—-pp-uws-o-—ll J:.:_J—l-—

field type. 6
5. Set any other field properties, such as a field
alias, as necessary. ?.E_a
6. Click OK. L Eo—— ]
- -0
[ Y

Deleting a field from a table

1. In the table window, right-click over the field
header of the field you want to delete.
2. Click Delete Field. — PPN ] CORTMRAT

3. Click Yes to confirm the deletion.

Deleting a field cannot be undone. .

;;;;;

l} Wiprwy, i sk s b
e s e e T e o e

00— =

Making simple field calculations
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1. If you haven’t started an edit session, click
the Editor menu on the Editor toolbar and
click Start Editing.

You can make calculations without being in
an edit session; however, in that case, there
is no way to undo the results.

2. Open the table you want to edit.

3. Select the records you want to update. If you
don’t select any, the calculation will be
applied to all records.

4. Right-click the field heading for which you
want to make a calculation and click
Calculate Values.

5. Use the Fields list and Functions to build a
calculation expression. You can also edit the
expression in the text area below.
Alternatively, you can just type in a value to
set the field to. In this example, the string
“Single Family” is used.

NOTE: Use double quotes when calculating
strings.

6. Click OK.
7. Don’t forget to end your edit session. Click
the Editor menu and click Stop Editing.

Joining the attributes in one table to another

o

et 41 5 o] mess H'h—:lu-_:—_. —
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1. Right-click the layer or table you want to

join, point to Joins and Relates, and click Join.

2. Click the first dropdown arrow and click Join
attributes from a table.

3. Click the second dropdown arrow and click
the field name in the layer that the join will
be based on.

4, Click the third dropdown arrow to choose
the table to join to the layer. If the table is
not currently part of the map, click the
Browse button to search for it on disk.

5. Click the fourth dropdown arrow and click
the field in the table to base the join on.

6. Click OK.

The attributes of the table are appended to
the layer’s attribute table

Removing a joined table

1. Right-click the layer containing a join you
want to remove and point to Joins and
Relates.

2. Point to Remove Join(s) and click the join you

want to remove

Switching to layout view

= [xi=]

i ) T O 14 15 e D e 0
by e wrboken be law L mern aag te e

w1 1 P

9_.4.....4,-..“ B
1 Ciusies fon sl o2 s b o610 e oud b o] o
00— 3

3 s e tabie o i bt 0 il e s o .

E["|

e bt e o g P

I

§ (i o o e b b o o o 1

M |

T

| o | tes

Yinhis Scae Aarge 2 Finluie Femoen A1 Jorn

Capen Lstein o Anvslshion

S Comven Enstums bo Taaphics
[Qea 3
Savn A Lage File

17 Comprehensive Disaster Management Programme (CDMP Il), DMRD, MoFDM



ArcGIS Advance

1. Click View and click Layout View.
OR
Click the Layout View button on the bottom
left corner of the map display area.

5 Duata Frama Properss

Setting the page orientation

1. On the Page and Print Setup dialog box, click
a Paper or Page Orientation (Landscape or
Portrait) to set the page orientation.

2. Click OK.

Adding a North arrow

= £ Peseina |
L
—
- - Terrrams

5 o P s o 5 b [ s e v v P L

s

o

18 Comprehensive Disaster Management Programme (CDMP Il), DMRD, MoFDM



ArcGIS Advance

1. Click Insert and click North Arrow.

2. Click a North arrow.
3. Click OK.

4. Click and drag the North arrow into place on

your map.

5. Optionally, resize the North arrow by clicking
and dragging a selection handle.

[Imert Selachon Tosls
=2 DaaFrame
g Tille
A Ten
[ Nealine. .

Bl Nt Arow a1
wn ScaleBar.
nmt Seale Tl

S
W NORTH Sayw |
J SRR ol
L | ©
e :ﬁ___o

Adding a scale bar
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1. Click Insert and click Scale Bar. [Insest Selection ook
2. Click a scale bar. F DalaFrame
3. Optionally, click Properties to modify the f‘ :"'
scale bar’s properties. N::h
4. Click OK. —
5. Click and drag the scale bar into place on 3 N
your map. -0
6. Optionally, resize the Scale bar by clicking = Scale Teut.
and dragging a selection handle. i E
Fivam. +
If you resize the width, the distance 2348 g =
measures along the scale bar are Sese Lne | N——
recalculated. If you resize the height, the T T irmm =
height of the bar is altered and the text size i
is altered accordingly. '%“‘T
ILL (Wil
024 B
Shapped Scals Lire I
LTRE- ThI Vi T e VU W 1)
14
Eheiateg oo b 1 sz 4
(NN . _9
0 A0 X0 4D i S |
2 Absnaing Sces D 2 } e =
R —— ||»|_J x I Coecel I

P A L] ”

Adding a legend
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1. Click Insert and click Legend.

The Legend Wizard appears. If you don’t see
it, enable the Legend Wizard as described in
the tip to the left.

2. By default, all the layers on the map will
appear as legend items in the legend.

To remove a legend item, click it, and then
click the left arrow button.

3. Use the up and down arrow buttons to order
the legend items.
4. Click Next.

5. Type a title for the legend.
6. Set the text color, size, and font as desired.
7. Click Next.

8. Click the Border dropdown arrow and click a
border.

[Inset Selection Tools
i=F [Data Frame

A Tes

[ Meatine
oSO
f] Nosth Anow,

= Scale Bar,
E= Scale Test.

I Pichre..
Object.

ArcGIS Advance
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9. Click the Background dropdown arrow and
click a background.
10. Click the Drop Shadow dropdown arrow
and click a drop shadow.
11. Click Next

12. Click a Legend Item in the list to modify the
symbol patch.

13. Set the Patch properties as desired.

14. Click Next.

15. Set the Spacing between legend elements
by typing a value into the appropriate box.

16. Click Finish.
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About Georeferencing

Raster data is commonly obtained by scanning maps or collecting aerial photographs and satellite images.
Scanned map datasets don't normally contain spatial reference information (either embedded in the file
or as a separate file). With aerial photography and satellite imagery, sometimes the locational information
delivered with them is inadequate and the data does not align properly with other data you may have.
Thus, to use some raster datasets in conjunction with your other spatial data, you may need to align, or
georeference, to a map coordinate system. A map coordinate system is defined using a map projection (a
method by which the curved surface of the earth is portrayed on a flat surface).

When you georeference your raster dataset, you define its location using map coordinates and assign a
coordinate system. Georeferencing raster data allows it to be viewed, queried, and analyzed with other
geographic data

The general steps for georeferencing a raster dataset are:

1. Add the raster dataset that you want to align with your projected data in ArcMap.

Add control points that link known raster dataset positions to known positions in map coordinates.

3. Save the georeferencing information when you’re satisfied with the alighnment (also referred to as
registration).

4. Optionally, permanently transform the raster dataset.

N

Method A: Using Specific X,Y Map Coordinates

1. Click View Link Table on the Georeferencing toolbar.

2. Click the Add Control Points tool *‘*

3. Click the mouse over the known location in the unreferenced image to add the first coordinate in
the link.

4. Right-click the image and click Input X and Y.

Enter the reference coordinates on the Enter Coordinates dialog box.

6. Click OK.

b

Hands-on exercise using method A

Collection of Satellite Image

Google Earth (GE) is a very good source for high resolution image. It is free so far. For this georeferncing
exercise, a portion of Dhaka City is saved from GE and then four distinct locations are identified for control
points. These control points (CP) can also be managed from GPS field survey. For Example, the following
image is showing four control points like GCP1...GCP4. But you are advised to select by your own choice.
Now open an excel file and put the for CP to convert Degree-Minute-Second to Degree Decimal
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GCP X Y X Y
D M S D M S
1 90 21 40.69 23 48 41.2 90.3613 23.81144
2 90 22 14.19 23 48 50.92 90.37061 23.81414
3 90 22 24.81 23 48 24.68 90.37356 23.80686
4 90 21 47.66 23 48 16.63 90.36324 23.80462

If you want to do georeferencing for images other than Google Earth, which you have purchased or
collected from RS datasets providers, you could also get CP from GE. Other sources of CP are GPS survey
or already georeferenced vector or raster datasets.
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1. Now open the image to be georeferenced o
in ArcGIS using Add Data button.

2. Identify at least four control points on the Gacrlerancing : fasd
image Georelerencing = | Laver: [Mrpurpg = Gii=[F A |

3. Find corresponding locations on GE and get
Lat/Lon for those locations; if Lat/Lon is in e W
DMS, convert it to degree decimal with ; ' X e s e

excel spreadsheet [follow the example
given in previous page. The Lat/Lon of
those CPs can also be taken from GPS field
Survey or from already georeferenced
Vector/Raster data of the same area.

4. Open georeferencing tool bar if it is not
already there by clicking view — toolbars —
georeferencing

5. Click Add Control Points button from
Georeferencing Tool Bar

6. Click the Cross Hair at the first CP and then
right click first and then left click on the
option Input X and Y... to enter the value of
X (lon) and Y (lat), which you have got from
GE or GPS field survey.

7. Follow step 5-6 for the rest of the CPs.

8. After entering the values of all CPs, click
View Link Table button to open table of
entered CPs and check Residual and RRMS

error to ensure the quality of CPs and |G::::::V e iy T G _l_li
adjust accordingly, if needed by deleting -
and entering new CPs. o
9. Click Georeferencing combo box and select
Update Georeferencing to associate lat/lon Soresichng S =
information with the image. L%“ S
10. Georeferencing is done. e
Flip cr Botate *

Transfoamation ¥

»  Auto Adjusmy
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New Data Capturing

Creating a new Shapefile

. Select a folder or folder connection in the
Catalog tree.

. Click the File menu, point to New, and click
Shapefile.

. Click in the Name text box and type a name
for the new shapefile.

. Click the Feature Type dropdown arrow and
click the type of feature the shapefile will
contain.

. Click Edit to define the shapefile’s coordinate
system.

. In the Spatial Reference Properties dialog
box, click Select and choose a predefined
coordinate system. Or click Import and
choose the data source whose coordinate
system you want to copy. Or click New and
define a new, custom coordinate system.

. Click OK.

Nans | hasetie —
Faar Troe | - |
P X
] P |
Lesremer, M e
Inkrewer. Carwdnama G e ﬂ

I Show Dateh i'—

™ Comfinams sl conian b wakens. Uied i riow roue dels
™ Cosenans sl ponden T wahats Simd 1o o 10 dala

_?_I Ccsl
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Harw  Linkswss

Biew =  Crmae o e coodeate mpiien
E i s puiopeadien o e carendy celacied
_I coauthnais ryvien
s dem coarrheae narien i Linkece
i Sawe Fw coanbrate rptten o w e
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Module lI

Creating New Features

In this module:
e How to create new features
e Midpoint tool

e Arc tool

e Trimmina
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Creating New Features

How to create a new feature

To create a new feature using ArcMap, you create an edit sketch. A sketch is a shape that you draw by
digitizing vertices. A sketch is composed of vertices — the points at which the sketch changes direction,
such as corners — and segments- the lines that connect the vertices. You create a sketch using the Sketch
tool located on the tool palette. The type of feature you create is determined by the setting of the Target
layer dropdown list. The list contains the names of all the layers in the datasets with which you're
working. Choose the layer to which you want to add new features before you start to create them.

To crate point features, click once on the map. To create line or polygon features, use the Sketch tool to
click on the map to digitize the vertices that make up that feature. To create the last vertex and finish the
sketch, double-click with the mouse. After you finish the sketch, ArcMap adds the final segment of the
sketch and the sketch turns into a feature.

1. Click the Current Task dropdown arrow and
click Create New Feature.

2. Click the Target Layer dropdown list and click _
a point layer. . st
3. Click the tool palette dropdown arrow and
click the Sketch tool.

4. Click on the map to create the point. (1] fa]

3
Tk [Conmin Yiwmn Frntn =] | Taget [aaeiiiy | _'J
1 e

The point is created on your map and
marked as selected. sty
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Creating a point or vertex using the Midpoint tool

1. Click the tool palette dropdown arrow and
click the Midpoint tool.

2. Click once to establish the first of two points.
The new vertex will be created between this
point and the next point you click.

3. Click the second point.

A vertex or point is placed at the midpoint of
the line between the two points you clicked.

A point is created at the
midpoint along the line
defined by the two points
you clicked.

ArcGIS Advance
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Creating a point or vertex using the Intersection tool

1. Click the tool palette dropdown arrow and Edtor |
click the Intersection tool. il ol il
The pointer turns into crosshairs. 2 410

2. Position the crosshairs over the first segment an
and click. w

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

0
A vertex or point is added at the implied
intersection of the two segments.

A vertex is added at the place where
the two segments would intersect if extended.
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Creating a line or polygon feature by digitizing

. Click the Task dropdown arrow and click
Create New Feature.

. Click the Target layer dropdown arrow and
click a line or polygon layer.

. Click the tool palette dropdown arrow and
click the Sketch tool.

. Click the map to digitize the feature’s
vertices.

. Right-click anywhere on the map when
finished and click Finish Sketch.

The line or polygon is created on your map.

B v | B | Task |
S @—2A4r
ol
& B3

e i Featore ¥

s Earmctan Chisa
Dflextion.. L
Leingh. ., Ehilal
Charige Liragh
bamigw L L
Della i, 7 =L
DesclanLength., Ciled
B Chri
sk i g
Segwert, Defea n
Reple s Sarch
Targent Cires. fn ol
Tewamarg Li )

A new feature is created
Qn your map
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Creating a multipart line or polygon

1. Create a line or polygon feature. f T

2. Right-click anywhere on the map when you .'II .". A ! A i
have finished creating the first part of the f ' ::r.:m S
feature and click Finish Part. o prevvsy

3. Create the next part of the feature. ] Dota, V..

4. Right-click anywhere on the map when you
have finished the last part of the feature and —
click Finish Sketch

E
11,

aguei Defieciar

Faginiy Satih
Fargent Cures. ket
Now when you click one part of the feature Feanng m
to select it, all parts are automatically O S i
Pirist Setch L
selected because they all belong to one Siten drd Mk
multipart feature.
! |
II
|
|I Il'- = __|' |
II II I|
{ — . |
| ——
I| II | | | a
J‘ —— II | Srap To Feture L3
e [ & | et ey
Te— Defmction. bt
T [ ek =T
Changs Lemgt
Alrachien i, ¥ Fi
Dol 4, 7, Dl
Drsetisnangth,. Ol
Pt il w20
Pemendiois =, 0T 4
Segrent Defection. . Fr
Bepisce Shah
Targomnt Curee. .. el
Freararg [ ]
Dbt Shtars  ChkeDembs
0 TGS

Both parts of the feature are selected
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Creating a segment that is a circular arc using the Arc tool

1. Click the tool palette dropdown arrow and Editor |
click the Arc tool. edog v | B [[2[r Task |
2. Click once to establish the starting point of - [#F4F
the arc. A vertex is created. Il e
3. Click once to establish the axis of the arc. & 0
This is the invisible point through which the o
curve passes.
4. Click once again to establish the endpoint of . i
the arc. '
A segment that is a true curve is

created.

| il

A segmeant thal Is a frue cur/e is crealad.
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Creating a segment that is a circular arc using the Endpoint Arc sketch tool

1. Click the tool palette dropdown arrow and
click the Endpoint Arc tool. gt | b ([ Task [

2. Click the starting point of the arc. 24

. Click the endpoint of the arc. /e £1-9
4. Move the pointer to get the approximate D2

radius for the curve. —_

w

Press the R key and type the radius for the
curve. You can also click again on the map to
set the radius.

T "_Tl el | | {
\ -
Ly - A circular arc with

uL | the radius you
! [ ] specified is created
" between the two

4% |[— points you clicked

34 Comprehensive Disaster Management Programme (CDMP Il), DMRD, MoFDM



ArcGIS Advance

Creating a segment that is a circular arc using theTangent Curve tool

1. Click the tool palette dropdown arrow and e
click the Tangent Curve tool once a segment ey = | & |[{7% T ]
has been created using one of the other ; ;’f ?

ketch tools.
sketch tools g

As the cursor is moved, the arc will bend and
change length to remain tangent to the

previous segment. *-~—©
2. Click again to place the endpoint of the arc.

Creating a segment parallel to another segment

1. Click the tool palette dropdown arrow and
click the Sketch tool after creating at least
one vertex.

2. Position the pointer over the segment to
which the new segment will be parallel and

right-click.
3. Click Parallel.
The segment is constrained to be parallel to pm— »
the specified segment. i e
4. Click once to digitize the endpoint of the Woh i
segment or choose Length from the Sketch e
tool context menu. Oomtmkergh... vk
—O
vt 7
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Duplicating features with the Copy Feature tool

1. Click the Edit tool.

2. Select the features that you want to copy.
3. Click the Copy Feature Tool. J P |ﬂ‘ 4
4. Click the place where you want a copy of the

feature to be placed. . —
0 "-

A copy of the geometry of the selected | ' &)
feature is created at the location you clicked. } S
The feature is created in the Editor’s current g \
Target layer. N }‘ e

Advanced Editing

DN+ & 4| D]
¢
. CE
A |

—1 The duplicate
B feature has
B' ‘ whatever default
=i values and
| behavior are
—_— defined for the
Target feature
class in the
neadatabase
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Creating a fillet curve between two lines

1. Click the Fillet tool.
2. Click first one line then the other to specify

w

which lines you want to construct the fillet
between.

The radius of the fillet curve will change as
you drag the pointer away from the first line
you clicked.

When the curve looks like it has the right
radius, you can click to finish the curve. If
you want the curve to have a specific radius,
you can set the radius from the Fillet
Options window.

. Press the R key to set the Fillet Options.
. Optionally, check Trim existing segments if

you want to remove the segments outside of
the curve’s radius.

. Optionally, check Fixed radius if you want to

specify a radius for the curve.

. Type a radius for the curve and press Enter,

or click OK.

. Click the map to indicate the quadrant of the

intersection of the lines where the fillet will
be created.

A new fillet curve joins the two selected lines.

The extra line segments outside the curve
are trimmed off, if you checked Trim existing
segments.

AN+ # AR 5 I

ArcGIS Advance

Fillal Dptinne

0_1 Tt exdsting segmenis
e—ﬁ Fed s
O——naefor

[ 7] =]
— I
Cancel

2
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Extending a line

1. Click the Edit tool.
2. Select the line segment to which you want to

extend a line. J Editor ¥ |ﬂ| V4 %
3. Click the Extend tool. <
4. Click the end of the feature that you want to g
extend. >
=
0—
7 '-'1«;4 H A A R[#[FE]| g
A
<
m
S
=
+
O
A
<
2
. =
The line you <
clicked is
exlended to
the selected

line

38 Comprehensive Disaster Management Programme (CDMP Il), DMRD, MoFDM



ArcGIS Advance

Trimming a line

1. Click the Edit tool.

2. Select the line segment at which you want to
trim a line. | Edaw | M| 2

3. Click the Trim tool.

4. Click the end of the feature that you want to
trim.

BN+ 4R Fr

The line you
clicked is
trimmed at the
selected line,
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Exploding multipart feature

1. Click the Edit tool.
2. Select the multipart feature that you want to

Explode. I Edor v | M| 2
3. Click the Explode tool.

The parts of the multipart feature become
independent features.
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Generalizing a feature

1. Click the Edit tool.
2. Select the feature that you want to
Generalize. J Editor = |ﬂ| &
. Click the Generalize tool.
4. Type the Maximum allowable offset.

w

The Maximum allowable offset is the
maximum distance any part of the output
geometry can be from the input geometry,
in map units.

5. Click OK.

B+ |7 aR|%[F

Goneraize K|
Masierurn sllowable offset [ —_a
[ ]| ool |
(5
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Smoothing a feature

Click the Edit tool.

1.

2. Select the feature that you want to Smooth.

3. Click the Smooth tool. J Editor = |ﬂ| @
4. Type the Maximum allowable offset.

The Maximum allowable offset is the

maximum distance any part of the output o—
geometry can be from the input geometry, ®
in map units.

5. Click OK

BN+ | 4| B|#| 77

Smooth ___ EE|
M astinan alkveskie oH st |‘“——_°
o] e |
(5
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Snapping Environment window

The layers in your map
document are listed here.
Set the snapping priority—
the order in which snapping
will occur by layer—by
dragging the layer

names to new locations.

The bottom portion of the
window shows snapping
propearties that work with a
sketch or with elements of a
Topalogy.

Snapping Environment

ArcGIS Advance

You can keep the window
open as you work—

any changes in setlings

are effective immediately.
Click the Close button when
you are finished

Layer | Werex | Edge |

Wwiater diztribution r
Sustem valves
Diztribution mains
Blocks

Farcels

Wwiater lateralz
DistDiam Layer

W aterlaterallliame
Hudramnts

Road edae of pav
FRoad names

FRoad centerlines

HUorROOoOoxROOonoo
OoO0ooooxOonon

Check the type of snapping
properties you want for
each layer,

Oooooooooooo g

=L Edi Sketch
. e[ Edit sketch vertices
: Edit sketch edges
L[] Perpendicular ta sketch
=[] Topology Elements

o Topalogy nodes
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Types of snapping properties

ArcGIS Advance

When vou use the snapping environment to create or place a new feature in an exact location relative to other features, vou must
choose to which part of existing features—vertex, edge, or endpoint—you want your feature to snap. These choices are called laver
shapping properties. You can also specify snapping properties for the edit sketch and for topology elements; these are called skeich
and topology snapping properties. You can set all three tvpes of snapping properties using the Snapping Environment window. The
following table briefly explains each of the laver snapping and skeich snapping properties.

Layer snapping properties Sketch snapping properties Topology snapping properties
Vertex Perpendicular to sketch Topology nodes
. +  Snaps to each
veriex of the o .
features in that " Lets you create e Snaps to the nodes
layer. +  ascgment in the topology.
i . . that will be
Edge perpendicular (o

Snaps to the
entire outling—
both segments
and vertices—aolf
each feature in
that laver.

Midpoint

Snaps to the
midpoint
between the two
end vertices of
the segment.

Endpoim

Snaps to the first
vertex and the
last vertex in a
ling feature.

the previous.

Edit sketch edpes

Snaps to the entire

. outhine—hboth
. segments and
+ vertices—aof the
sketch.

Edit sketch vertices

# Snaps (o the
’ vertices of the
4 sketch.
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Module lil

Editing

In this module:

e Editing tool bar

¢ Slitting line and polygon
e Extending

¢ Flipping

¢ Reshaping

¢ |nserting Vertex
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Editing Tool Bar

If editing tool bar below is not already docked in your ArcMap tool bar, then click Editor Toolbar icon ﬂ|
from ArcMap Standard Tool Bar or from View menu, select Toolbars >> Standard.

Current Task

dropdown list Altributes button:

The tasks in this list Target layer Spiit Tool: Opens the

work with a skelch dropdown list: Lets you aftributes dialog
Edit tool Tool palette:  drawn with the Sets the layer lo spiit a box, which shows
Lets you select Use these tools sketch construction which new segment al  anripites
features and  to create a tols on the tool features will a specific for all selected
modity them.  sketch palette, belong. location features.

izh - l |3 | & ™ Tagk | Croko bow Foskure Target! [Deiribobon wans - |f (0 A s [ |
- S = Crasle Tasks Hirdrints
Edit session —— SEREPALT [; f"r r - Wlate distr bt on nst wrk il
commands. Hopidirg A | ey Tasks | Spmom vaives
o Filts Banhage Faalure 21 Waled atmrnls }
& 03 Lt Polyocn Faghue i Rotate Tool: Sketch
= Mhirin Fea s i~ Watel meralDirverdneotation] | LE1S YoOU Properties: Lets
St Essond/Trm Fratures LR Liayer rotate a you specify the
Modiy Peaturs segmenl of XY locations of
"’ Dwice... Calibrate Roube Foaturs skeichtoa the vericesina
& Dilfer . Pudiy Porlion of aline desired sketch
Padl.. =l Topology Tade arientation.
-ﬁnr:nq: Fedby Cage il | *
e Fanhiage Fidge
Lo ko Covpicte Payasns T k- Intarsaction
Jilrared |[?F l‘mf tool
S Sketch IDDI_I? ~ 1 A tool
MoreEdbnaTooks b — Tool
Midpoint tool '{ r r Tangent _'ga[enr_l
B, vaidate Poscures.., Distance— & Curve tool
Sapng Distance tool Trace tool
Oytiors... Endpoint Arc Direction- e
tool Distance tool
ﬁhm »
Cwection..., Cired
Dillection... CHbF
Length. . e
i
Aeachin ¥, Y. (L]
Delta X, ... ke
P aled ke
Perpendicule [0
_ Bttt B
Faplacs Tetch
Torgent Curve...  ChileT
Sireamng L]
Delote Setch  CirbsDelste
Pirsch Shatch =
] R ]
Fnsh Part

Skeich lool context menu
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Edtor = b | Task |Cr:.:t:rlewfzatu:

x| | Target: |

tditor toolbar buttons and their functions

Intersects two ne segments to create a new point

Creates a point at the intersecbion of two distances from two other points

5 A6 m =]

Craates a point at the intersection of a drection from one poant and a distance from another point

Adds points to the edit sketch by tracing easting features

Shows a dialog box for aditing propertias of the edit sketch geometry

Button MHame Function
. Edit Selects and edits features and their geometries
! Sketch Adds points to the edit sketch
i Intersection
i'- arc Creates a arcular arc segment
/ Midpoint Creates a néw point at the midpont of a ne
P Endpoint Arc Creates a arcular arc segment
r Tangent Constructs a tangent curve
9 Distance-Distance
& Direction-Distance
& Trace
P Spiit Tool Splits: a knear feature
@ Rotate Tool Rotates the selected feature
m Artmbutes Shows the feature property editor
Skatch Proparties
Editing Attributes

Attributes can be created or edited in the attributes dialog box. After selecting the features whose
attributes you want to edit, click the attributes button to see the dialog box.
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X ®

@]
EE
|

Attributes button

El- Road: Propesty Value
& 16th Av OBJECTID E]
# Daerfoot Tiad AREA 21237064.022583
. Spiller Fload PERIMETER 22107, 7438028993
B 17thAv i ?
" wiaRDS 1D 18
aa EarbwTrai’ LﬁBEL WﬁHD -ID
B Wards ALDERMAN DIANE DANIELSON
& WARD 3 WARD_NUM 10
- WARD 4 Shape_Length 22103, 7430490877
& WARD 5 Shape_trea 21237064.0811026
E.
]9 festues ‘ |+
Attributes dialog box
Advance Editing Tool Bar
AT+ A4 #FF 00
Advanced Editing toeolbar buttons and their functions
Button Hamea Fundction
P Copy Features Copies features
= Fillet Allows you to place an arc tangent to bwo segments
"I Extend Extends a line feature to meet the selected feature
ors Trim Trims a line feature that is cut by a selected feature
4 Line Intersection Intersect features at either exphot or imphed intersections
5 Exploda Separates a mudtipart feature into individual features
rf- Generalize Generahzes the selacted bne and polygon featuras
I Smooth Smoothes the selected ine and polygon features
0 Rectamgle Creates a rectangle
Circle Creates a crcle
O
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Adding the Editor toolbar

1. Start ArcMap 2 & K2
2. Click the Editor Toolbar button to display the Editor
toolbar..
3. Click the toolbar’s title bar and drag it to the top of e e
the ArcMap application window = p

15

HFH g A e e S
a

Bt i e

Adding other editing toolbars

1. Click Editor, point to More [Eo= | & [+ Tam
Editing Tools, and click the Sion £y
toolbar that you want to add stz

5 Copy Parlisl

BN - e
Vo o0
-
Spappg -

Froue [ ditrg
Qs - Mttt E g
Ede Cache
Selecting features using the Edit tool
1. Click the Edit tool. Ean v | K[ 2 -
2. Move the pointer over a feature and click. —5
The selected feature is highlighted. ——
> 12)
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Dragging a feature

1. Click the Edit tool. fho v b £~
2. Click the feature or features you want to move.
3. Click and drag the feature or features to the desired

Location.
b 2}
' —0
Rotating a feature
Click the Edit tool. Edtor = K| £

1.

2. Click the feature or features you want to rotate.

3. Click the Rotate tool.

4. Click anywhere on the map and drag the pointer to

rotate the feature to the desired position. 4

The feature or features rotate around the selection
anchor. You can drag the selection anchor to a new
location to change the center of rotation.

Z@l@la

The selected features are roiafed.
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Copying and pasting features

1. Click the Target layer dropdown arrow and click the mpﬂf"ﬁm“
layer containing the type of features you want the L
new features to be. = k.
2. Click the Edit tool. | — O

3. Click the feature or features you want to copy.
4. Click the Copy button.
5. Click the Paste button.

The feature is pasted on top of the original feature.

The selected feature is pasted on top of the original feature,
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Deleting features

1. Click the Edit tool. Edlor v ‘ NwE
2. Click the feature or features you want to delete.
3. Click the Delete button.

The selected features are deleted.

Dﬁﬂ§|§lﬁa

The selected building s deleted.
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Editing Existing Features

Splitting a Line or Polygon Features

1. Click the Edit tool. ‘iﬂu ...|'-} ; 0.

2. Click the line you want to split.

3. Click the Split tool.
e

4. Click the spot on the line where you want it to split.

o

The line is split into two features.

BiE)
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Splitting a Polygon

. Click the Edit tool.
. Click the polygon you want to split.
. Click the Task dropdown arrow and click Cut

N

Edter * || b i: Tisks [ olygon Faatures =
Polygon Features. —_— B Crosts Tasks
. . # "-1' F Craate New Faature
4. Click the tool palette dropdown arrow and click the P | - creste 2port ne restres
B Modify Tasks
Sketch tool. &5 4 Reshaps Festuse
5. Construct a line or polygon sketch that cuts the — —©
original polygon as desired. ExendfTn estures
v Feature
. Right-click anywhere on the map and click Finish Cabbeate Raute Fasture
Madiy Portion of & Ling
Sketch. Seloct Features Usng a Line
}{ o Select Fastures LUsing an Are
=- Tapology Tasks
. o ¢ Maodiy Edge
The polygon is split into two features. .
Auto Complete Pokygons
1| ¥

The sketch divides the
polygon into two features.
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Trimming a specific length from the last point

1. Click the Task dropdown arrow and click Modify
Feature.

2. Click the Edit tool.

. Click the line that you want to trim.

The line appears as a sketch with vertices.

4. Right-click over any part of the line and click Trim.

5. Type the length to trim the line to and press Enter.
If you type a positive value it trims the line to the
specified length. If you type a negative value it
removes that much from the length of the line,
starting from the last vertex. The line is trimmed.

6. When finished modifying the line, right-click over
any part of the sketch and click Finis Sketch.

ArcGIS Advance

Bl = ([ b = Teske [Hoof, rese =

{ 5 Create Tasks
Crests b Featurs
Create 2P Line Fastires
= Modify Tasks

Hashagse Fatuts
Cut Pobygon Festures
Mirror Faatures

Extend/Trim Fesbures

Calbsts Rote Fasturs —a

Modfy Portion of alire

Salect Fealures Usng aLire

Select Features Usng an drey
=) Tpsckogy Tasks

Moadfy Edge:

Rreshaps [dge

futo Compiets Fobygors

L | |

20 map units are frimmed from the original line
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Trimming based on a line you draw

1. Click the Task dropdown arrow and click
Extend/Trim Features.

2. Click the Edit tool.

3. Click the line or lines you want to trim.

4. Click the tool palette dropdown arrow and click the
Sketch tool.

5. Construct a line that trims the selected line or lines
as desired. The direction of the sketch line
determines the part of the features to be removed.
The portion of the selected features to the right of
the sketch is trimmed.

6. Right-click anywhere on the map and click Finish
Sketch.

The lines are trimmed on the right side of the line
you constructed.

The linas are trimmed whare the skefch was drawn.
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Extending a Line

. Click the Task dropdown arrow and click
Extend/Trim Features.

. Click the Edit tool.

. Click the line or lines you want to extend.

. Click the tool palette dropdown arrow and click the
Sketch tool.

. Construct a line to which you want to extend the
selected line or lines.

. Right-click anywhere on the map and click Finish
Sketch.
The lines are extended to the line you constructed.

The lines are extended fo where the sketch was drawn,

57 Comprehensive Disaster Management Programme (CDMP II), DMRD, MoFDM



ArcGIS Advance

Flipping a Line

1. Click the Task dropdown arrow and click Modify
Feature.

2. Click the Edit tool.

3. Click the line whose direction you want to change.

4. Right-click over any part o the sketch and click Flip.
The sketch becomes inverted (the first vertex
becomes the last, marked in red).

5. When finished modifying the line, right-click over
any part of the sketch and click Finish Sketch.

o> | b | &= Tah ook Festee j

= Creabe Tsks
Cragte Now Fashuns
é Create 2-Poirk Lng Faatures

= Modfy Tashs
Regnaps Fastise
Cut Pobygon Festures
Minor Featunes
ExtendTrim Fastures

Caibwate Foute Fashurs

Madify Portion of aLine

Select Fratures Lsng & Line

Seict Fagtires Liing an Ara
= Topology Tasks

My Edge

Reshaps Edge

Sutn Complete Pokegons
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The first and last vertices of the ling are reversed
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Placing a Point along a line

N

. Click the Edit tool.

. Click the line you want to divide.

. Click the Target layer dropdown arrow and click the
point layer containing the type of points you want
to place along the line.

. Click Editor and click Divide.

. Click the first option and type a number to place a
specific number of points evenly along the line.

Or click the second option and type a number to
place the points at a specific interval in map units.

If the data has M values, you can click the third
option and type a number to place the points at a
specific interval of measure units

. Click OK.

The line is divided by points placed along the line as
specified.
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The ling is dividad by Doints.
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Reshaping a line or Polygon

1. Click the Task dropdown arrow and click Reshape
Feature.

2. Click the Edit tool.

3. Click the feature you want to reshape.

4. Click the tool palette dropdown arrow and click the
Sketch tool.

5. Create a line according to the way you want the
feature reshaped.

6. Right-click anywhere on the map and click Finish
Sketch.

The feature is reshaped.

Select Fralure: Usng & Line
Selart Fusbures Lisng an Andd

The feature is reshaped according to the skelch you construcied.
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Adding a vertex to a sketch

. Click the Task dropdown arrow and click Modify
Feature.

. Click the Edit tool and click the line or polygon to
which you want to add a vertex.

. Move the pointer to where you want the vertex
inserted and right-click.

. Click Insert Vertex.
A vertex is added to the sketch.

. When finished modifying the line, right-click over
any part of the sketch and click Finish Sketch.
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Deleting a vertex from a sketch

. Click the Task dropdown arrow and click Modify
Feature.

. Click the Edit tool.

. Click the line or polygon from which you want to
delete a vertex.

. Position the pointer over the vertex you want to
delete.
The pointer will change appearance to have four
small arrows surrounding a circle.

. Right-click and click Delete Vertex.
The vertex is deleted from the sketch.

. Right-click over any part of the sketch and click
Finish Sketch.

The feature is reshaped

ArcGIS Advance
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The verlex is deleted, and the fealure is reshaped,
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Dragging a vertex

1

2.

. Click the Task dropdown arrow and click Modify

Feature.

Click the Edit tool and click the line or polygon

whose vertex you want to move.

. Position the pointer over the vertex you want to
move.
The pointer will change appearance to have four
small arrows surrounding a circle.

. Click and drag the vertex to the desired location.

. Right-click over any part of the sketch and click
Finish Sketch.

The feature is reshaped

The vartax iz mawand and tha featins is reshanan
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Inserting a vertex at the midpoint of a segment

1. Right-click over a segment of the edit sketch and
click Properties.

2. Select the vertex before which you wish to insert a
new vertex.

3. Right-click the selected vertex and click Insert
Before.
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Module IV

Geoprocessing

In this module:

¢ About Geoprocessing
e Map Projections
Geoprocessing Tools:
e Clip

* Append

e Merge

e Eliminate

e Dissolve

e |dentity

¢ |ntersect

e Split

e Buffer

e Selection by Location
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What is Geoprocessing?

The fundamental purpose of geoprocessing is to allow you to automate your GIS tasks. Almost all uses of
GIS involve the repetition of work, and this creates the need for methods to automate, document, and share
multiple-step procedures known as workflows. Geoprocessing supports the automation of workflows by
providing a rich set of tools and a mechanism to combine a series of tools in a sequence of operations using
models and scripts.

The kinds of tasks to be automated can be ordinary—for example, to convert data from one format to
another. Or the tasks can be quite creative, using a sequence of operations to model and analyze complex
spatial relationships—for example, calculating optimum paths through a transportation network, predicting
the path of wildfire, analyzing and finding patterns in crime locations, predicting which areas are prone to
landslides, or predicting flooding effects of a storm event.

Geoprocessing is based on a framework of data transformation. A typical geoprocessing tool performs an
operation on an ArcGIS dataset (such as a feature class, raster, or table) and produces a new dataset as the
result of the tool. Each geoprocessing tool performs a small yet essential operation on geographic data, such
as projecting a dataset from one map projection to another, adding a field to a table, or creating a buffer
zone around features. ArcGIS includes hundreds of such geoprocessing tools.

Input Dataset — | Geopeocessing Tool | —— New Dataset

Geoprocessing allows you to chain together sequences of tools, feeding the output of one tool into another.
You can use this ability to compose an infinite of geoprocessing models (tool sequences) that help you
automate your work and solve complex problems.

Project and Clip

The example workflow below uses two geoprocessing tools, Project and Clip. This is but one example of
an infinite number of workflows you could automate with geoprocessing.

Suppose you've received 20 shapefiles from a colleague, and they're in different map projections and
contain lots of features that are outside your study area. Your task is to change the map projection of
each of the 20 datasets, remove the extraneous features ("clip" the datasets).

By far the easiest way to accomplish this task is to use geoprocessing. First, you would use the
geoprocessing Project tool, which applies a new projection to an input feature class to create a new
output feature class. The illustration below shows the Project tool dialog box with its input features
shown in the upper left and the projected features in the upper right.
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The second step is to use the geoprocessing Clip tool to clip the data that falls outside your study area.
The Clip tool takes two inputs, a feature class of any type (point, polyline, polygon) and a polygon feature

class (the clip feature class), and creates a new feature class of just those features that fall inside the clip
polygons.
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Both the Project and Clip tool can be used in Batch mode, which lets you, input the list of your 20 feature
classes, and the tools automatically execute once for each of the feature classes. You can create the list by
dragging and dropping the feature classes from ArcCatalog onto the tool dialog box.

Or better yet, you can quickly create a geoprocessing model that chains together the Project and Clip tools,

feeding the output of Project into the input of Clip, and use the model in Batch mode. The model you create
becomes a new tool in your geoprocessing environment.

67 Comprehensive Disaster Management Programme (CDMP Il), DMRD, MoFDM



ArcGIS Advance

Project

Map Projections

Within ArcGIS, every dataset has a coordinate system, which is used to integrate it with other geographic
data layers within a common coordinate framework such as a map. Coordinate systems enable you to
integrate datasets within maps as well as to perform various integrated analytical operations such as
overlaying data layers from disparate sources and coordinate systems.

Roads

Land use
Boundaries
Hydrography
Elevation

Image base

What is a coordinate system?

Coordinate systems enable geographic datasets to use common locations for integration. A coordinate
system is a reference system used to represent the locations of geographic features, imagery, and
observations such as GPS locations within a common geographic framework. Each coordinate system is
defined by:

e Its measurement framework which is either geographic (in which spherical coordinates are measured
from the earth's center) or planimetric (in which the earth's coordinates are projected onto a two-

68 Comprehensive Disaster Management Programme (CDMP Il), DMRD, MoFDM



ArcGIS Advance

dimensional planar surface).

¢ Unit of measurement (typically feet or meters for projected coordinate systems or decimal degrees for
latitude-longitude).

¢ The definition of the map projection for projected coordinate systems.

e Other measurement system properties such as a spheroid of reference, a datum, and projection
parameters like one or more standard parallels, a central meridian, and possible shifts in the x- and y-
directions.

Types of coordinate systems
There are two common types of coordinate systems used in GIS:

e A global or spherical coordinate system such as latitude-longitude. These are often referred to as
geographic coordinate systems.

e A projected coordinate system based on a map projection such as transverse Mercator, Albers equal
area, or Robinson, all of which (along with numerous other map projection models) provide various
mechanisms to project maps of the earth's spherical surface onto a two-dimensional Cartesian
coordinate plane. Projected coordinate systems are sometimes referred to as map projections.

Coordinate systems (either geographic or projected) provide a framework for defining real-world
locations. In ArcGIS, the coordinate system is used as the method to automatically integrate the
geographic locations from different datasets into a common coordinate framework for display and
analysis.

ArcGIS automatically integrates datasets whose coordinate systems are known

All geographic datasets used in ArcGIS are assumed to have a well-defined coordinate system that enables
them to be located in relation to the earth's surface.

If your datasets have a well-defined coordinate system, then ArcGIS can automatically integrate your
datasets with others by projecting your data on the fly into the appropriate framework—for mapping, 3D
visualization, analysis, and so forth.

If your datasets do not have a spatial reference, they cannot be easily integrated. You need to define one
before you can use your data effectively in ArcGIS.

What is a spatial reference in ArcGIS?

A spatial reference in ArcGlIS is a series of parameters that define the coordinate system and other spatial
properties for each dataset in the geodatabase. It is typical that all datasets for the same area (and in the
same geodatabase) use a common spatial reference definition.

An ArcGlIS spatial reference includes settings for:

e The coordinate system

¢ The coordinate precision with which coordinates are stored (often referred to as the "coordinate
resolution")
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e Processing tolerances (such as the cluster tolerance)

¢ The spatial or map extent covered by the dataset (often referred to as the "spatial domain")

Clip (Analysis Tool)

Use Clip when you want to cut out a piece of one feature class using one or more of the features in
another feature class as a "cookie cutter". This is particularly useful for creating a new feature class that
contains a geographic subset of the features in another, larger feature class.

For example, suppose you are studying the transportation needs of a particular county. You would like to
work with a feature class that contains only the roads or segments of roads that fall inside this county
boundary, but all you have is a feature class containing roads for the whole state. You can clip the roads in
the state roads feature class using the county polygon as the cookie cutter to create a new feature
containing just the roads in the county.

Feature classes
The feature class that is having its features clipped can contain points, lines, or polygons. The clip feature
class, however, must be a polygon feature class.

¢ Polygon features clipped by polygon features

» Polygon features clipped by polygon features
L] /

\ .+[ =5

INPUT CLIP FEATURE QUTPUT

e

# Line features dipped by polygon features

INPUT CLIP FEATURE QUTPUT

# Point features clipped by polygon features

+
+ ¥ /_ +
+ +
K A | A
+ P | >
" + +
4+ * - +
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Open Arc Toolbox, and Go to Analysis Tools >> Extract
Press Clip tool and get the above dialog box

Press open button to select Input features

Press open button to select Clip feature

Press open button to name OQutput feature

Press OK button to carry out clipping

ouhkwnNneE

Append (Data Management)

¢ Use Append when you have an existing dataset into which you want to append new data. Input
datasets can be point, line or polygon feature classes, tables, rasters.

¢ When the inputs are features, all input features must be of the same feature type as the features
of the target dataset. For example, if the target feature class contains polygon features, the input
features types must be polygon as well.

e Input datasets may overlap one another and/or the target dataset.

¢ Input datasets in a different coordinate system from the target featureclass will be projected into
the coordinate system of the target featureclass.
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Open Arc Toolbox, and Go to Data Management Tools >> General tab
Press Append tool and get the above dialog box

Press open button to select input datasets

Press open button to select target datasets

Press OK button to carry out append function

vkhwneE

Merge (Data Management)

Combines input features from multiple input sources (of the same data type ) into a single, new, output
feature class. The input data sources may be point, line, or polygon.

o Use Merge when there are features from multiple input sources that need to be combined into
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one feature class.

¢ Input data sources need not be adjacent; overlap is allowed.

¢ The type of input data, such as polygons or tables, must be the same for all inputs.

¢ If no coordinate system is specified in the Environment Settings, the output feature class will be
in the coordinate system of the first feature class in the input features list.

e Merge cannot use multiple input layers of the same name.

e The data type of an output field will default to the same as the data type of the first input field
(of that name) it encounters. The data type may be changed manually at any time to any valid
data type. All valid data types will be listed if the tools dialog box is used.
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Open Arc Toolbox

Open Data Management Tools

Open General tab

Press Merge tool and get the above dialog box
Press open button to select input datasets
Press open button to name output datasets
Press OK button to carry out Merge function

Eliminate (Data Management)

Merges the selected polygons with neighboring polygons with the largest shared border or the largest

area

vk wnN e
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Open Arc Toolbox, and Go to Data Management Tools >> Generalization tab
Press Eliminate tool and get the above dialog box

Press open button to select input layer

Press open button to name output feature

Press Ok button to carry out Eliminate function
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Aggregates features based on specified attributes
The attributes of the features which become aggregated by dissolve can be summarized or

described using a variety of statistic type

ArcGIS Advance
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Aggregates features based
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Open Arc Toolbox, and Go to Data Management Tools >> Generalization tab

Press Dissolve tool and get the above dialog box

Press open button to select input feature
Press open button to name output feature
Press OK button to carry out Dissolve function
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Identity (Analysis Tool)

INPUT OuTPUT

T

IDENTITY
FEATURE

e Computes a geometric intersection of the Input Features and Identity Features. The Input
Features or portions thereof that overlap Identity Features will get the attributes of those Identity
Features

e The Input Features must be point, multipoint, line, or polygon. The inputs cannot be annotation
features, dimension features, or network features.

e The Identity Features must be polygons.
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Press open button to select Input features
Press open button to select Identity features
Press open button to name Output feature
Press OK button to carry out Identity function

oukwnNE

Intersect (Analysis Tool)

Open Arc Toolbox, and Go to Analysis Tools >> Overlay
Press Identity tool and get the above dialog box

Computes a geometric intersection of the Input Features. Features or portions of features which
overlap in all layers and/or feature classes will be written to the Output Feature Class
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Open Arc Toolbox, and Go to Analysis Tools >> Overlay
Press Intersect tool and get the above dialog box

Press open button to select Input features

Press open button to name OQutput feature

Press Ok button to carry out Identity function
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Split (Analysis Tool)

e Split creates new feature classes by overlaying two sets of features. Split performs a series of Clip
operations, one for each output feature class. Each output feature class contains only those
portions of Input Features that are overlapped by the specified polygons of the Split Features.

e Input Features can be polygons, lines, or points. Split Features must be polygons. The Split Field is
used to determine which polygons of the split features will be used to split the Input Features.
Each unique value in the Split Field will identify the polygons that will be used to clip the Input
Features to create one output feature class. The split field, therefore, must be character data type.

e Output feature class features are of the same type as the Input Features. They are clipped to the
boundaries of the split polygons. Topology is built for the output feature classes.

INPUT SPLIT FEATURE OuUTPUT

fonel| Fone 2

+ * fonel Zone Ef

Zone 3| Zone 4 \
— Q@

Zone 5| Zone b Zone3 Zoned4
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[]--& Statistics
- & Cartography Tools
[]—-a Conversion Tools
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]--% Disconnected Editing
]--% Distributed Geodatabas
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[
Iz & Target Workspace

XY Tolerance (optional)

m

FawieEercrmdtte

Dedmal degrees ;I Zone 1|2 3

Zone 3|Zone 4

¥

QUTPUT

v 0

Zone 1 Zone 2 [

N

| i Zone 3 Zone 4 | 4
] n ] =

CK | Cancel | Enuironments...l << Hide Help | Tool Help |

m

O OO e O e O e MO OO OO e O e OO e OO e OO e O e O

——e N

Open Arc Toolbox, and Go to Analysis Tools >> Extract

Press Split tool and get the above dialog box

Press open button to select Input features

Press open button to name Split feature

Press drop down arrow to select Split Field

Press open button to select workspace or folder to store new split data
Press OK button to carry out Identity function

NouswN e

Buffer (Analysis Tool)

INPUT oOuTPUT /’A
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IE]
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(E§ ArcToolbox
E& Analysis Tools
; % Extract
& Overlay
E% Praxirmity
: & Buffer
A Create Thiessen Polyge
A Generate Near Table

- ™y
P Buffer =] © |
& Input Features = Input Features 1
| = =

& Output Feature Class The feature layer or feature
| 2 lass to be buffered.
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- &P Multidimension Tools
& Samples

7 &P Schematics Tools
]--& Server Tools

7P Spatial Statistics Tools
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4| . T | » 3,

(] Cancel Environments... | << Hide Help | Tool Help

Example 1: Fixed distance
Buffer of a line feature class using a Distance of 20fan End Type of FLAT, a Side Type of FULL, and a Dissolve Type of ALL.

INPUT OUTRUT

Because the buffer distance is a constant, all features arf buffered to the same width.

Example 2: From field

Buffer of a line feature class using a numeric field with values of 10, 20, and 30 for Distance, an End Type of FLAT, a Side Type of FULL, and a Dissolve
Type of ALL.

& 10 10 *

20 10 10

INPUT OUTPUT

Because the buffer distances are dependent on the field values, various buffer widths can be applied in the same operation.

1. Open Arc Toolbox, and Go to Analysis Tools >> Proximity
2. Press Buffer tool and get the above dialog box
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Press open button to select Input features

Press open button to name OQutput feature

Mention buffer distance or field name from attribute table
Press OK button to carry out Buffering

oukWw

Selection by Location (Selecting Features by their Locations)

Suppose you want to know how many homes were affected by a recent flood. Answering this
guestion—and others like it—involves forming a spatial query. You want to find features based on
where they are in relation to other features. For instance, if you mapped the flood boundary, you could
then select all the homes that are within this area. By combining queries, you can perform more
complex searches. For example, suppose you want to find all the customers who live within a 1 Km
radius of your Overhead water tank and who paid bill up-to-date so that you can send them a new year
card. You would first select the customers within this radius (select by location), then refine the
selection by finding those customers who have cleared all the bills according to a defaulter attribute
(select by attribute).

1. Click Selection and click Select By Location. e
2. Click the dro i i DSUS Bty A esnw
pdown arrow and click a selection 0—: v i
methOd. e .." ﬁ;-lu-—-l-.-
3. Check the layers whose features you would like to S

B e [ D et P

select.

4. Click the dropdown arrow and click a selection
method.

5. Click the dropdown arrow and click the layer you
want to use to search for the features.

6. Check to use only the selected features.

7. Check Apply a buffer to the features in <layer>and

) — - O S TS

» i i i e

set the distance within which to search for features. T | |
8. Click Apply. ArcMap selects the features. R R e g T
9. If you're finished selecting features click Close. 9—';;;,_"{‘;_'_;; 2
Pogadaton by Seve =l
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By Location - Intersect By Location - Contain

g AN

i O o L ° = (\ ® >

Paints Lines Palvgons

@i

Faintz Lines Pualygons

Finding features that contain point features
Finding festures that intersect with point features

| Lines Palygons
Paints Lines Palygans Finding festures that contain line festures

Fiinding festures that intersect with line festures

,,/> o Palygans
Finding features that
Palygons contain polygon festures

Points

By Location — Completely Contain By Location - Within

&)
o
=
. [¢]
. Paints

Finding features that are
within {contained by} point
features

\ ©

Finding polyvgon features that completely contain peint, line, or pelygen features

Points Lines

Finding features that are within (contained by) line
features

Pointz Lines Polygons

Finding features that are within (contained by) polygen features
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By Location — Completely Within By Location — Within a Distance

pe

f/\g G et ) X 6 Foints Lines Polwgons

Fairts Lines PDl}'gDHS Finding features that are within a distance of point features

Finding features that are completely within polvgon features

Fointz i Palygonz

Finding festures that are within a distance of line features

Faints

Polygans

Finding festures that are within a distance of polygon Festures

Point Distance (Analysis)

Determines the distances between point features
in the Input Features to all points in the Near
Features, within the Search Radius. /

input_FID|output_FID Distance

P | 101 1 65
; -— 102 1 83

e The results are recorded in an Output Table OUTPUT TABLE
containing the following information \
o INPUT_FID : the input feature's ID INPUT * POINTS IN FEATURE CLASS A
o NEAR_FID : the near feature's ID ¢ POINTS IN FEATURE CLASS B

o DISTANCE : the distance from the input
to the near feature
e Both the Input and Near Features can be the
same dataset. In that case when the Input &
Near feature are the same record, that result
will be skipped so as not to report that each
feature is 0 units from itself.
e If no Search Radius is specified, all Near
Features will be used.
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E& Extract

..... }% Clip I

& Mear Features

& Output Table

=l
2

I Search Radius (optional)

[]--& Owerl

[—]--é; Proximi

=

IDecimaI degrees

----- #* Buffer

----- #* Create Thiessen Polyge
----- #* Generate N

----- & Multiple Ri

..... #* Near

----- #* Point Distance
[]--& Statistics

1@ Cartography Tools

]--& Conversion Tools

- Data Management Tools
7@ Geocoding Tools

]--& Linear Referencing Tools

fosprEeropdt@s:o

- & Multidimension Tools

- Samples
- Schematics Tools

4 m

- Server Tools

[
[
[
[
[
[ & Mobile Tools
[E
[
E
[
[

t- &g Spatial Statistics Tools
3 L=

+

Cancel | Environments...l << Hide Help |
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e Input Features to all
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Open Arc Toolbox, and Go to Analysis Tools >> Proximity
Press Point Distance tool and get the above dialog box
Press open button to select Input features

Press open button to select Near feature

Press open button to name Output Table

Insert Search Radius, if needed.

Press OK button to carry out Point Distance function
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Module V

MetaData

Metadata is information that describes your data in
the same way a card in a library’s card catalog
describes a book. After you create new data, you
should create metadata to document its contents.
When detailed metadata has been created, it can
answer your questions and help you make
decisions. For example, how accurate the data is,
what is the source of the data, how much it costs.

In this Module:

* Exploring Metadata

e Stylesheet

* Adding shapefiles

* Metadata creation and updating

e Metadata Editor

e XML

85 Comprehensive Disaster Management Programme (CDMP Il), DMRD, MoFDM



ArcGIS Advance

Exploring an Item’s Metadata

1. Click the item in the Catalog tree for which O
you Want to see metadata. Populated places an !I:-e n:ll.:ud ol Kaual, Hawaii
2. Click the Metadata tab.
3. Click a tab on the metadata page to see a o e &
different group of metadata elements.
4. Click a group heading to hide its contents

Click the heading again to show its contents —

Eorsmnin | frpemes Shetaims |

Populated places on the island of Kauai, Hawaii

Daneripben Sputial m
nk i places

0

Changing the Metadata’s Appearance: A stylesheet is similar to a query, which selects data from a
database. Stylesheets select which metadata elements to display and define how their values appear. Each
stylesheet in the Catalog presents the same body of metadata using a different set of rules. Four
stylesheets are provided: ESRI, FGDC, FGDC FAQ, and XML. You can add your own custom stylesheets to the
list. The metadata’s default appearance is defined by the ESRI stylesheet. You can change its appearance by
choosing a different stylesheet in the dropdown list on the Metadata toolbar. The FGDC stylesheet shows
all metadata elements defined by the CSDGM. Authored by the U.S. FGDC, this book refers to it as the
FGDC standard. The FGDC stylesheet.s format will be familiar to you if you.ve worked with the FGDC
standard or searched for data using the National Spatial Data Institute (NSDI) Geospatial Data
Clearinghouse. The FGDC FAQ stylesheet presents a subset of the FGDC metadata elements in question and
answer format; it may be helpful if you.re new to metadata. These stylesheets emulate the HTML pages
that you can create with the FGDC.s metadata parser utility, mp. The ESRI stylesheet shows many elements
defined in the FGDC standard, in addition to detailed properties of the data which are defined by ESRI. The
XML stylesheet shows the entire contents of an item’s metadata (or any other XML document). Different
colors let you easily distinguish between an element’s name and its value. XML data is hierarchical by
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nature; instead of a value, an element may contain other elements. The XML stylesheet shows plus or
minus signs next to group elements; you can click them to hide or show the elements they contain. Every
time you start ArcCatalog, metadata is initially presented with the default stylesheet. To change the default
stylesheet, use the Options dialog box. The next time you start ArcCatalog, metadata will initially be
presented with the stylesheet of your choice. Setting the default stylesheet doesn’t prevent you from
changing the current stylesheet using the dropdown list on the Metadata toolbar.

Changing the current stylesheet

1. Click the Stylesheet dropdown arrow on the
Metadata toolbar and click a different
stylesheet.

The metadata’s appearance changes
according to the rules of the new stylesheet

T == Shaded reliel of hapasi

Slivalate

I if £
T i —_— I ™
Setting the default stylesheet
1. Click the Tools menu and click Options. O ——
2. Click the Metadata tab. e e Revtt e T
. f T S— """"—‘—s
3. Click the Default Stylesheet dropdown S o
arrow and click the stylesheet that should O A e e e e e
be the default. ———
4. ik Ok it
The next time you start ArcCatalog, the ‘::;T‘.Th“—-:ﬂ‘
stylesheet you’ve chosen will be used as the B S
default. T e | 1

o
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Metadata in ArcCatalog

Metadata in ArcCatalog consists of properties and documentation. Properties, such as the extent of a
shapefile’s features, are derived from the item itself. Documentation is descriptive information supplied
by a person.

By default, when you attempt to view an item’s metadata, ArcCatalog will create it automatically if
metadata doesn’t already exist; it will then add many of the item’s properties to it. Once created,
metadata becomes part of the item itself. It is automatically moved, copied, and deleted along with the
item.

Every time you view the metadata, the Catalog automatically updates the properties recorded in it with
current values. This ensures that the metadata is kept up to date with changes to the data source. For
example, the extent and count of a shapefile’s features will be current when you look at its metadata,
even if new features were recently added.

If you want more control over when metadata is created and updated, you have a few choices. You can
turn off automatic updates for individual items - for example, after they have been published. Then, you
can choose to create and update metadata manually by clicking the Create/Update Metadata button on
the Metadata toolbar.

Writing documentation

Documenting your data protects your organization’s investment in that data. Without knowledge of the
data’s accuracy, provenance, and age, you can’t have a high level of confidence in decisions based on that
data. Creating detailed metadata describing these qualities ensures that you can continue to use your
data and make decisions based on it.

Metadata documentation can be a few lines to a big document according to the needs of different
organizations. Fortunately, the International Standards Organization (ISO) is creating a unified content
standard. With a common standard it will be easier for those within an organization, as well as the GIS
community as a whole, to create and use metadata.

Simply because so many different standards exist, metadata in ArcCatalog isn’t required to meet any
specific one. However, standards can be enforced by a metadata editor. The metadata editor provided
with the Catalog lets you document your data following the FGDC standard

How metadata is stored

Metadata created with ArcCatalog is stored as XML data either in a file alongside the item or within its
geodatabase. XML is a markup language similar to HTML. HTML defines both the data and how it’s
presented. XML, on the other hand, lets you define data using tags that add meaning. Stylesheets define
how XML data is presented. They are created using XSL. XSL elements query and evaluate XML data. A
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stylesheet retrieves specific values from an XML document, formats them, and then defines how they are
presented. ArcCatalog stylesheets generate HTML pages from XML data. Therefore, you can interact with
metadata as you would interact with any HTML page in a browser.

Choosing how metadata is created and updated

By default, metadata is automatically created or updated when you view it in the Metadata tab. However,
you can choose to create and update all metadata manually. When you change these settings in the
Options tab, it affects how metadata is handled for all items in the Catalog. You can turn off automatic
updates for specific items using the Metadata Properties dialog box. You might do this after completing
and publishing their metadata so it is not accidentally changed later

1. Click the Tools menu and click Options. pons il
2. Click the Metadata tab. T e e |
3. Check the appropriate boxes to have the ::&T::drr:adaalsdaﬂw s coniiled by asechest ‘
Catalog automatically create or update Defot Sbiesect: [AETINNNGRNNORNOONORNUORUOONONN |
metadata. ~Ciedling melacia

Il rexkad aba doesn| sheadp axisl, AicCatalag can creale i o yau |
[ utcmaticaly crests metadata the fist time aniem in the Catslog is

Uncheck the appropriate boxes if you prefer e e Hctedn 1ah |
to manually create or update metadata. Uttt e e L3

Metadala that OreCalalog aulomalically ciestes lor you, 2uch 2 the
1palisl ext=n| and the numbe of f=stuier. can change when youn datsic
ediled AucCstdng can updabe the metadets for pou ko ielec| hess

4. Click OK. —

W Aucmatizaly mdmc rrnt-nduro whenever an kem's meladata iz
wiemed i the M)

[X Tip: Youcon uzethe Cieste/Update Eutton in the Metadata tocban of
= anptimeta clects o update the melacsta you ae cunerdp viewing

E diting maladata
MetadslsEckar [FEDC Edior =]

:ﬁ Pracs the Edit bullonin the betadsba toalbar b luach 1hiz edilon,

[ | ceem | e |
4
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Turning off automatic updates for individual items

1. In the Catalog tree, click the item for which
metadata should not be updated

|
automatically. Styleshest  [ESRI =t HEY

2. Click the Metadata tab.
3. Click the Metadata Properties button on the

Hetadata Prapsbes HE
Metadata toolbar. Ercus | et |
4. Click the Options tab. ek ] 5 )
5. Check Do not automatically update
metadata.
6. Click OK.

ID—I Cancal Bpnly

Adding documentation

1. Click the item whose metadata you want to ?
edit in the Catalog tree. | =
2. Click the Metadata tab. Stylesheet |ESRI Fle g 8 ae

3. Click the Edit Metadata button on the
Metadata toolbar.

4. Document your data using the metadata
editor.

5. Close the metadata editor
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Choosing a metadata editor

The Catalog comes with an FGDC metadata editor. To start using the FGDC metadata editor, click the Edit
Metadata button on the Metadata toolbar. If more than one editor is available - for example, if you've
created a custom editor - you can choose to have a different metadata editor appear when you click the
Edit Metadata button. The available metadata editors are listed in the Options dialog box.

1. Click the Tools menu and click Options. T <]
2. Click the Metadata tab. e e ——
3. Click the Metadata Editor dropdown arrow ;‘:ﬁ:*;‘::s::“;';;““m*"“""""""‘f”‘-’"‘*"‘_j
and click the editor you want to use.
4. Click OK. -

IF metackais dosst si=ady exal ficCaiadog can cmsls il For pou

F Auomalicall mreale metadata ta Bzl Gna an e kb Caang B
~ienved in the Maladala bsh

Updsing m=ladshs

Hetadata bal daeCakalog abanabcal) crasbes Fo pod, such a2 b

spatial cidont and tho FUnber of Eakiae, CaR CMange Lhamn o dala k

eciiea]. AcCataiog can update ihe malkadala o v jo nediact these

chenpes.

F Automalical usdain meladsla whanees an om's nobadobs &
v in the Maladala beb

0¥ T 'rou can Le The Creakel pdate button in the baladala loobar al
s linez 1o ciaahe or Updals b niekad aka jou s cineeth v

00

Using the FGDC metadata editor

The FGDC metadata editor lets you create FGDC-compliant metadata for the selected item in the Catalog
tree. This is the default metadata editor in ArcCatalog.

The information in an FGDC metadata document is divided into seven main sections: Identification, Data
Quality, Spatial Data Organization, Spatial Reference, Entity and Attribute, Distribution, and Metadata
Reference. The section titles across the top of the FGDC metadata editor correspond to these sections.
Information within each section is divided into subsections. When you click a section title, several tabs
appear, with each tab representing a subsection
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Click a section title to edit the Click a tab to edit the T DynDely  Dyalgwissn  Gpss Aebsence EnSlpAllilels Denbation sy Rasssos
elements in that section, The elements in thal Diataine Crareiptian | Grosmvions Descrptin |
selected Section Title has bold text subsection. Eritr Typm Aoty |
Glaramrl | Datos |ttt Crman viakies |
Labat jerEs Wahsm Aoy |
T [ ST LT T ey [T Hm s
oo | Covmm| Ehatin] troe ] Nirim | oot B gt B g | by | s Mo U iz G I
Wwidthe I Vaaouerard | |
o I Fisquenoy
Inchecand: |
Chafration: ik ol g lana:
Fhmmen [ s £yt oo e bt g Difrstion Soascer |
u-:—}-a“r. Banta e Lih i sl b el | T8 popuishy
Fialam [orel - L AN LI AT e
s o 30[14 4] b|M] DuatadaciConrription 104 2
o 59 Cocad | b |
FEn
[l T:'r;
The Entity Type tab contains a This toolbar lets you
group of elements describing manage metadata for each
b | e |t | the current feature class. With attribute in the current
the toolbar, you can manage feature class. All elements
Type informaticn for a metadata element metadata for each feature on the Attribute tab describe

or choose a value from a dropdown list

Sample XML file

class in a coverage.

the current attribute.

<txml version="1.0" 7>
-
= «metadata =ml:lang="en">
<Esn>
<CraaDate>20081112</Craalate>
<CraaTima>11453200</CraaTima >
<SyncOnce>FALSE </ SyncOnca >
<MetalD>{DOIFSAID-EF31-4573-9A34- 16D51A9FDTI0} </ MatalD >
<SyncDate>20111014 </SyncDate >
<SyncTime =2 2405400 </ SyncTime >
<ModDate>20111014 </ModDate >
<ModTime >2 2405400 </ModTima >
- «DataProperies>
- <hineage

<flineage >
</DataProperties:>
</Esn>
- adinfos
- «citation
- <citeinfo>

<titlhe Sync="TRUE">DRoad </title >

<Process Name="Merge_1" TeolSource="C:\Program Files\ ArcGIS\ArcToolbox \Toolboxes) Data Management Tools.thx\Merge”
Date="20081129" Time="100912">Merge DRoad;uttara_road "D:\ADPC DATA
BACKUP\VA'\Dhaka\Lifeline\Transportation\Road\Road Component\DRoad_Merge.shp™ "LAYER LAYER true false false 254
Text 0 0 ,First, & DRoad, LAYER,-1,-1,uttara_road, LAYER,-1,-1"</Process >
<Frocess ToolSouwce ="C:\Program Files\ArcGIS\ArcToolbox\ ToolboxesAnalysis Tools.thx\ Clip® Date="20110706"
Time="163825">Clip DRoad dip_file "C:} ArcGIS Training\Practice\\Data\DRoad.shp™ # </Process>

<onlink Sync ="TRUE" =\ \SHAHIDULCOMPA\C$\ArcGIS_Training_Advance\Data\DRoad.shp=/onlink >
<ongin>REQUIRED: The name of an organization or individual that developed the data set.</ongin>
«pubdate >REQUIRED: The date when the data set is published or otherwise made available for release. </pubdates
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Module VI

Distributed GIS
(Internet / Mobile GIS)

In this Module:

¢ GIS evolution

* Web-GIS Architecture

e Platform / Technology

e Commercial vs. Free Solution
¢ Mobile GIS

e Example
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GIS Evolution

Mobile
GIS

Desktop
GIS

Accessibility

Time

Simple Web-GIS Architecture

Client Side Server Side

Application Server

Request

7 Geographic
Feature
er

HTML, Map Web Serv

HTTP Request

=

Spatial
Map Server Database

Response

i
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Client: Client is a place for users to interact with spatial objects and analysis functions in Internet
GIS. It is also a place for Internet GIS Programs to present outputs to the users.

Web Server: The Web Server is also called the HTTP Server; its major function is to respond to
requests from Web browsers via HTTP by sending existing HTML document or ready-made map
images to the clients.

Map Server: A map server is major workhorse components that fulfills spatial queries, conducts
spatial queries, and generates and delivers maps to the client based on the user’s request.

Data Server: A data server serves data, spatial and non-spatial in relational or non-relational
database structure. A client application such as a Web client or a map server gains access to the
database through the SQL

Platform / Technology needed

Linux / Windows Server

Web Server (Apache/IIS)

Map Server (UMN/ArcGIS)
Database PostgreSQL/Oracle
Scripting Language (PHP/ Python /
.Net)

Framework (Ka-Map/Openlayers
etc)

0 AJAX Technology

© O0O0O0Oo

o

Commercial Solution - Costly

1. ArcGIS Server from ESRI

2. MapGlude from Autodesk
3. MapExtreme from Maplnfo
4. GeoMedia from InterGraph

Free and Open Solution — No costly

1. UMN Mapserve

2. Client Interface [ Ka-Map, Openlayers]

3. Database [PostgreSQL/PostGIS/MySQL/MyGIS
4. Programming langusge [PHP/Python/Javascript]
5. Vibrant user /developer forum

Mobile GIS

Mobile GIS refers to the use of GIS through mobile and wireless devices such as laptop computers,
PDAs, and cellular phones. The architecture of mobile GIS is very similar to the wireline-based
Internet GIS. It has three major components; the client, the server [Web, Map and Data server]
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and the network service providers. The major differences are the client device and the wireless
communications service providers. The server functions and structures are similar those in
Internet GIS.

Example

Web site based on ArcGIS Server

fJ_J'. W | L e ot Wi ) i et e
] Washington Interactive Geologic Map
i N B

1)
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Module VII

Network Analysis:
A. Finding best Route
B. Linear Referencing ar
Dynamic Segmentatic

In this module:

e Network Analyst Extension
* Network Element

e Building Network Dataset
e Finding the best Route

e Linear Referencing

¢ Dynamic Segmentation

e Dissolve
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Network Analysis

Network Analyst, an ArcGIS extension is used to perform network analysis. ArcGIS Network
Analyst provides an intuitive, interactive, easy-to-use, stand-alone interface for calculating routes
(shortest path origin to destination), finding the closest facility, reporting the results as directions
and finding service areas. It solves network related problems with efficiency — saving time and
money. It allows you to perform advanced routing and network analysis. Supports:

e Drive-time analysis

e Point-to-point routing
e Route directions

e Service area definition
¢ Shortest path

e Optimum route

o Closest facility

e Origin—Destination

How to enable Network Analyst

1. Click the Tools menu and click Extensions.
2. Check the Network Analyst check box.
3. Click Close.

Then to bring the Network Analyst tool bar click View menu >> Toolbars >> Network Analyst.
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Network Analyst

Metwork Anahyst « | M8 | B [F jE1 3| mestwork Dakaset:
Bieve Route .
Heve Service Area
Mt Closest Faciity
Maeve OO Cost Makri
Hewe Yehicls Routing Problem

Network Analyst toolbar buttons and their functions
Button MName

Metwork Analyst Window

Create Network Location Tool
b
Pﬁ Select/Move Network Location Tool
ﬁ Solve
E) Directions Window
@ Metwork Identify
El:t.""' Build entire network dataset

Networks Element

~] |

Function

Shows/Hides the Network Analys
Creates a network location
Selects and moves network locat
Runs the current analysis
Displays the Directions window
Identifies network elements

Builds a network dataset for the

Three types of network sources that
participate in the creation of a network
dataset are:

e Edge feature sources - Line feature
classes participate as edge feature
sources.

e Junction feature sources - Point 270
feature classes participate as
junction feature sources

e Turn feature sources - Turn feature
classes participate as turn feature
sources in a network.

A turn feature source explicitly models

a subset of possible transitions

Straight
360 30
Left turn Right turn
20
180 150
U-turn

between edge elements during
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navigation.

Creating a Shapefile-based network dataset [Tutorial-01]

Data Preparation

1. Add the following field in the attribute table of features to be used for Network Analysis. You
can add new field in shapefile or you can create in excel file and join it the feature attribute table.

LFADD | LTADD | RFADD | RTADD | CFCC | PREFIX | PRE_TYPE NAME | TYPE | SUFFIX | Meters | Minutes

FT_Minutes TF_Minutes ShapelD FNode DISP_CODE EDGE_ID Oneway F_ZLEV T_ZLEV

2. Calculate all minutes field with the following formula —

Calculate Minutes = ([Miles] / [SPEED]) * 60 [** Speed Unit is mile/hour and distance
is mile]

3. Start ArcCatalog
4. Navigate to the folder to select the data.

5. Click the folder to show its contents.
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¥ ArcCatalog - Arcnfo - D:\Network_Analyst\Rajshahi.dis\Bagmara

Ele Edit View Go Tools Window Help

LB REX|LEEHER A QORI | @Qa0ad|0|E
Location: ID:"-.Neiwu:urI*:_;’-'-naI‘,fst"-.Hajshahi.dis"-.Eagmala j
Styleshest:  [FGOC £or ATy 5
 x/| Conterts |F'review| Metadata |

(3 Legend-a3-ws A

-0 Network_Analyst L | Type

' El{:| Rajshahi,dis = | Ellrd11601.shp Shapefie

Lamm
. -3 Program Files v
¢ R

6. If the Network Analyst Extension is not enabled, on the Tools menu, click Extensions, and in the
Extensions dialog box, click Network Analyst and close the Extensions dialog box.

3 ArcCatalog - ArcInfo - D:\Network_Analyst\Rajshahi.dis\Bagmara

J File Edit View Go |Tools Window Help

| o3 7 | B2 @ aavep S0 L Y=RCAE-R-RX KR AT
J Location: m Macros g Sy — d
|

Customize. ..

. [ BT .
st 150 p— " =

Optians... nts | Preview I Metadata I

-] Legend-a:
EH:l MNetwork_Analyst
- 22 Rajshahidis .
: a Bagmara
: l:l Program Files b
£ | >

_Mame | Type |
B rd11601.shp Shapefle

Manipulates the extensions e
r———————
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Extensions

Select the extensions you want to use.

é

Diata Interoperability
Feonstatistical Anahyst
Metwaork Anahest
Publisher
Schematics
Spatial Anahyst
Survey Anahyst
Survey Editor
Cadastral Editor
Tracking Anahyst

OooodrOd

O

Diegcription:

30 Analyst 5.3
Copyright 15552008 ESRI Inc. All Rights Reserved

Provides tools for suface modeling and 30 visualization.

About Extensions

7. Right-click the Rd11601 shapefile and choose New Network Dataset. This shapefile contains
Rd11601 data for Upazila Bagmara.
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ArcGIS Advance

-

le Edit View Go Tools Window Help

e (BB BEX

o

A L =30 AL

ID:"-.NetwUﬁ(_ﬁnalyst"'-ﬂajshahi dis"Bagmara

[

|
|
J Location:
|

R R

Contents | Preview | Metadata |

-] Legend-a3-ws
EID Metwaork_Analyst
=] Rajshahi.dis
-2 Bagmara
-] Program Files
-2 Rajshahi.div
#-{] Recyded
#-[] ripan
-] Roadin
-] S5ViRDP
#-(] sylhet.div
-0 Sylhet.div_thn
-] System Volume Informe
] test
- bagmara.jpg
Il
|

< »

(3] 1)

e

|T?De

.RC“ 1201 mbm
Copy

X Delete

Rename

Chmm,

crl+C

F2

Create Layer...

Export

@ New Network Dataset..,

Praperties...
v

2file

Creates a new network dataset

y/

8. The name of the network dataset is set to Bagmara_Upazila_Rd_ND by default. Click Next to

continue.
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New Network Dataset

This wizard will help you build a networlk dataset. A network dataset is built from feature
classes which act as network sources and have a connectivity policy and attibutes
aszocizted with them.

Erter a name for vour netwaork dataset:

Bagmara_lUpazila_Rd_MD

| Mext = | Cancel

Network Connectivity defines how features that participate in a network connect to each other.
The default connectivity for a network dataset places all sources in one connectivity group and
assigns all edge sources endpoint connectivity. In a shapefile based network there is only one
edge source, hence there is no need for multiple connectivity groups.

9. To accept the default connectivity, click Next to continue.

- Mew Metwork Dataset

h The default connectivity settings for networs datasets establish connectivity
onhy at coincident endpoints of line features during the build process.

if you want to use different connectivity settings. click the Connectivity button
below. You can change the connectivity settings now, or you can change
them after the network dataset has been created.

Connectivity.... I

Y - -

= Back Mext = Cancel
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Each feature in a shapefile or coverage would be assigned two Z-elevation values, one for each
endpoint. If the endpoints of line features have the same Z elevation value, connectivity is
established. If the values are different, they do not connect (e.g., in the case of bridges or
tunnels).

The elevation field contains logical elevation values for establishing connectivity only and does not
provide height information for the feature. ArcGIS® Network Analyst can use Z-elevation values to
further modify the connectivity settings established in the previous step. ArcGIS Network Analyst
automatically searches and maps the relevant fields.

10. Click Next to accept the default elevation fields settings. If ArcGIS Network Analyst finds
elevation fields data in your shapefile, it automatically chooses the Yes radio button and assigns
the appropriate fields.

New Network Dataset

Do you want to modify the connectivity with elevation field data?

™~ Mo

* “fes
Source End Field
StrestsCopy From End F_ZLEV
StrestsCopy To End T_ZLEV

Click in the Field column to set elevation fields.

= Back Mexd = Cancel |

ArcGIS Network Analyst supports turns in a shapefile based network. Turn information (such as
turning restrictions and delays) enhance the quality of network analysis. You will use turn features
in Exercise 2.

In addition, by default, Global Turns are selected. Global Turns are rules that can be set, such as all
right turns have a delay of 15 seconds. Such a rule gives preference to left turning movements.
The advantage of Global Turns is that you do not need to create individual turn features for rules
that apply to every turn in the network.

105 Comprehensive Disaster Management Programme (CDMP Il), DMRD, MoFDM



ArcGIS Advance

11. Click Yes to model turns in the network.

12. Click Next to continue.

Mew NMetwork Dataset

Do you want to model tums in this networc?

™ Mo
o Yesg

Tum Sources:
<Global Turns=

< Back Meaxd = Cancel

Network attributes are properties of the network that are used to control navigation. Common
examples are costs that function as impedances over the network. Restrictions like one-way
traversal are also examples of network attributes.

The ArcGIS Network Analyst analyzes the source shapefile and looks for common fields like
Meters, Minutes (FT_Minutes and TF_Minutes, one for each direction), and Oneway. Once it finds
these fields, it automatically creates the corresponding network attributes and assigns the
respective fields to them. (This can be viewed by clicking the Evaluators button.)

13. Since the attributes are automatically defined and assigned values, click Next to continue
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Meww Metwork Dataset

Specify the attributes for the networs dataset: Add |
b4 |'IEI-| MName | Usage | Linits | Data Type |
Meters Cost Meters Double Remowe |
2  Minutes Cost Minutes Double
L Cneway Restriction  Lnknown Boolean Remoaowve All |
RoadClass Descriptor Unknowen Integer
Rename |
Duplicate |
FParamsters. .. |
Ewvaluators. .. |
< Back Meoct == Cancel |

To use driving directions in a network analysis, they should be set in the network dataset.
14. Select Yes to establish driving directions settings for this network dataset. The Network
Analyst automatically finds and maps the field in the streets source that will be used to report

street names. Additionally Length and Time fields are automatically mapped as well.

15. Click Next to continue.

Mew Metwork Dataset

Do you want to establish driving directions settings for this networs dataset#

™~ Mo

* “es

You can use the default Directions settings or you can click the Directions button
below to specify the settings. vou can change the direction settings now, or you
can change them after the networc dataset has been created.

Directions ...

= Back Mleac = Cancel
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Network Directions Properties

General ] Shields ] Elcuundar:,r]

Directions Settings

Display Length Units
Length Attribute

Time Attribute

Road Class Attribute
Signpost Feature Class
Signpost Streets Table

Street Mame Fields

Source: StreetsCopy - |
Rank Prefix Prefix Type Mame Suffix Type Suffix
Primary PREFIX PRE_TYPE MAME TYPE SUFFIX
) =
Mumber of Alternate Mames: | —

QK I Cancel | |

16. A summary of all the settings that have been chosen is displayed in the following window for
your review. Click Finish to create the new shapefile based network dataset.

Mew Metwork Dataset

Summary’:

Mame: StreetsCopy_MND s
Type: Shapefile-Bazed Metwor: Dataset i

Sources: B
Edge Sources:
StreetsCopy

Connectivity:
Group 1:
Edge Connectivity:
StreetsCopy (End Poirt)

Blewvation Fields:
Edge Elevation Fields: (From End, To End):
StreetsCopy: (F_ZLEV. T_FLEW)

Tums:

|£

= Back I Fimizh I Cancel
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New Network Dataset 5

Crastng naw rabwar dalaset..,

Once created, the system prompts for the network to be built.

17. Click Yes to build the network.

HNew Network Dataset

The new network dataset has been created. Would you like to build it now?

fes Mo |

The network dataset has been built when the progress bar disappears.

Build Network Dataset %]

Building the network dataset...

[ ] Cancel

The shapefile based network, Streets ND, is added to ArcCatalog along with the system junctions’
shapefile Streets_ND_Junctions.

18. Select Streets_ND and click on the Preview tab to see the built network dataset.
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+3 ArcCatalog - Arcinfo - D:\Network_Analyst\Rajshahi.dis\Bagmara\Bagmara_Upazila_Rd_... |Z E|E|
File Edit Wiew Go Tools Window Help

& C3 x QO R 5@ i M=

Location: |D SMetwork_Analyst Rajshahi.dis"Bagmara Bagmara_pazila_Rd_MD.nd j

Stylesheet: | J

x|| Contents Preview | Metadata |

(L] Faridp
[Z] fordms
I:l Game
I:l Geo
[E3 khulna.div
[Z3 khulna.divz
(L1 Legend a3
[C] Legend-a3-ws
[Z3 Metwork_analyst
—-{Z7] Rajshahi.dis
- [:l Bagmara
i
Bagmara_LUpazila_
] rd11801.shp
(23 Program Files Z
< | 3| | Preview: |Geography |

>

19. Close ArcCatalog.

Finding the best route using a network dataset [Tutorial-02]

In this Exercise you will find the best route for the given order of stops based on travel time.

1. If the Network Analyst toolbar is not already present, on the Main menu, click View, point to
Toolbars, and click Network Analyst.

Mew Routs Create Network

Mew Service Area

Road Network

Mew Closest Fadility

Mew OD Cost Matrix Directions Chana fila Network
Mew Yehicle Ro_uting Problem
Options. ..
fNet‘_\lork analyst = AR N4 Lr. § | NetworkDatsset: [Bogmera Upezis Rd_IND =1 BN
Show/Hide / v il Etire
Network Select/Move Solve
s e Network
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2. If the Network Analyst Window is not already open, click the Network Analyst Window button
on the Network Analyst toolbar.

This is a dockable window which you can dock within the ArcMap window or leave undocked. In
this Exercise the window is docked below the Table of Contents.

Network Anablyst Window [x]

==l

Creating the Route analysis layer

1. On the Network Analyst toolbar, click the Network Analyst drop-down menu, and click

New Route.
= bagmara2.mxd - ArcMap - Arclnfo I
| Elle Edit View Bookmarks Insert Selecton Tools Window Help
|ID@H& + B@X | wo|s ]ORN | @BEEHEDH| G0 ]| == g
Geareferencing v | Loyl | G A

| Netwark Analyst E B @ 3| NetworkDatsset: [Bagmara Upazls Rd HD = @A
- '

New Service Area

New Closest Facility
New OD Cost Matrix
Mew Vehicle Routing Problem

Options...

T - O )

The Network Analyst Window now contains empty lists of Stops, Routes, and Barriers categories.
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£

|F:u:nute

B|El

stors ©)

Routes (0)
Barriers (D)

Additionally, the table of contents contains a new Route Analysis Layer.

SP= ] bagmara Upaziia

- Route
-] Stops

. Located

2 Unlocated

. Error

B Time violation
- Barriers

9 Error
@ Located

207 Urlocated

- Routes
-l fes

+ ] Bagmara Upazila_Rd_MD

Lt

W

w Selection

Adding a stop

Next, you will add the stops between which you will be creating the best route.

1. Click Stops (0) on the Network Analyst Window.
2. On the Network Analyst Toolbar, click the Create Network Location tool.

ArcGIS Advance
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3. Click anywhere on the street network in the map to define a new stop location. The program
then calculates the nearest network location and symbolizes the stop with the located symbol.
The stop will remain selected until another stop is placed or until it is unselected.

Hatgangogara Hat

The located stop also displays the number 1. The number represents the order in which the stops
will be visited by the calculated route. You will also notice that the Stops category on the Network
Analyst Window now lists 1 stop. Expand the Stops category to see the Graphic Pick 1 listed there.

Network Analyst Window IE

Route j

Hatgangopara 1
Routes (0)
Barriers (0)

4. Add two more stops on the map. The stops are numbered 2 and 3. The order of stops can be
changed on the Network Analyst Window. The first stop is treated as the origin and the last, as
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the destination.
etwork Analyst Window

Route j

Ell

Routes (0)
Barriers (0)
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Mochmail Ha

Setting up the parameters for the analysis

Next, you will specify that your route will be calculated based on time (minutes), that U-turns are
allowed everywhere, and that one-way restrictions must be followed.

1. Click the Analysis Layer Properties button next to Route layer on the Network Analyst Window
to bring up the Layer Properties dialog box for Route.

Network Analyst Window %]
Route j
] stops (3)
Routes (0)
Barriers (0)
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2. In the Layer Properties dialog box, click the Analysis Settings tab. Make sure the impedance
selected is
Minutes (Minutes).

3. Do not use time windows. (Leave the box unchecked.) Time windows are used when certain
stops can only be visited at certain times.

4. Do not reorder stops. (Leave the box unchecked.) This preserves the order of stops as decided
by you, when you created the stops.

5. Choose Everywhere from the Allow U-turns drop-down box.
6. Choose True Shape from the Output Shape Type dropdown box.

7. Check the box labeled Ignore Invalid Locations. This will let you find the best route using
located stops. Stops that were not located on the network will be ignored.

Layer Properties

Geneml] Layers] Source  Analysis Settings lAccumulation] Netwark Locations]

Settings Restrictions

[mpedance:

Mintes (Minutes) j Oneway

[~ Start Time

[ Use Time Windows
[~ Reorder Stops To Find Optimal Route:

-
-
Directions
Algw U-Tums: Everywhers v Distance Unita:
Qutput Shape Type: True Shape v ||'G|°"“'3tf’rs j

v Use Time Attribute:
Minutes (Minutes) j

- A

¥ lgnore Invalid Locations

[ Open Directions window automaticaly

ok | Ccaed ‘ Roply

8. Find the Directions section.

9. Make sure the Distance Units are set to Miles, the Use Time Attribute box is checked and the
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time attribute is set to Minutes.
10. Click OK.

Run the process to compute the best route
1. Click the Solve button on the Network Analyst toolbar.

The route polyline appears in the map and in the Route category of the Network Analyst Window.

% bagmara2.mxd - ArcMap - Arcinfo

Fle Edit View Bookmarks Insert Selection Tools Window Help

DEES B0 + ]| @O | @@E(EED | & :

Editor + #|=| Taske |

Georeferendng

®

= £F Layers
2 = M Route
i SM stops
b ) Located
f.“’ 5@ nlocated
* ® oo
» B Time violation
- Barriers
s - Routes
2 y
A + B ho_ws
# B ADB11601 Arc
i ] # [0 Routs
+ M ec_ws
# = nw_t
L) -
o
ok # M rdm11601
et + B Bagmara Upaziz_Rd_ND

2. Click the plus (+) sign next to Routes on the Network Analyst Window to show the Route.

3. Right-click the new route called ‘Graphic Pick 1 -Graphic Pick 3’ and click Directions Window to
display driving directions.
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: ]
Route j

-| Stops (3)
Hatgangopara 1
Graphic Pick 2
Graphic Pick 3
-
Hawa 1 emmbis Tl 2
Barriers (0)

|~

X Delete

& Zoom To Selected Features

@ Pan To Selected Features
Clear Selected Features

l.f Directions Window

Properties. .,

4. The Directions Window can also be displayed with turn -by- turn maps that can be shown by
clicking on the Map link.

£ Directions (Route)

[-1 Route: Hatgangopara 1 - Graphic Pick 3 15 km 20 min
1: Start at Hatgangopara 1 Hide
‘
‘ -
' -
‘ =
2. Gosoutheast 0.8 km 1min Map
3. Turn right 4 km 5min Map
4: Make sharp left 2.1km 3Imin Map
5. Arrive at Graphic Pick 2, on the left Map
! &: Depart Graphic Pick 2
‘ 7. Continue east 3.8km 5min Map
8 Turn right 4.3 km 6 min Map
9. Finish at Graphic Pick 3, on the right Map
Total time: 20 min
Total distance: 15 km
Options... | Prirt Preview... | Save As.. Prirt Cloze

5. Close the Directions Window.

Adding a barrier

In this section, you will add a barrier on the route that represents a road block and will find an
alternate route to the destination avoiding the road block.
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1. In the Window menu, click Magnifier to bring up the Magnifier window.
2. Click on the title bar of the Magnifier window and drag to reposition the Magnifier window.

3. Move the Magnifier window over the route, to a point where you want to add a barrier. The
Magnifier window shows a part of the map where you can add a barrier at a zoom of 100 percent.

4. On the Network Analyst Window, click Barriers (0).

5. On the Network Analyst Toolbar, click the Create Network Location tool.

6. In the Magnifier window, click anywhere on the route, to place a barrier.
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7. Click the Solve button on the Network Analyst toolbar. A new alternative route is computed,
avoiding the barrier.

8. Close the Magnifier Window.
Saving the best route

1. Right-click Routes (1) on the Network Analyst Window and click Export Data.
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Tools Window Help

+ || =1 |[=&Z ]
| [
_l -
FRoute ﬂ

= Stops (3)
Hatgangopara 1
Graphic Pick 2
Graphic Pick 3

81 koutes (a2

Hatgar
Barriers

E‘ Delete Aall
Selection >

Open Attribute Table

Export Data...

<2} Zoom To Layer

A Directions Windaow

Propertiss...

2. Give a name and save the route as shapefile

Export Data

Export: |Selectedfeah.|res

Use the same coordinate system as;
(o this layer's source data

(" the data frame
~

Qutput shapefle or feature dass:

[ \Metwork_Analyst'\Rajshahi dis"Bagmara'Route 11601 shp

oK Cancel

%

3. Click OK. The best route generated is saved to the specified shapefile.

ArcGIS Advance
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4. Click Yes when prompted to add the exported data to the map as a layer.

ArcMap

Yes Mo ‘

A Do you want to add the exported data to the map as a layer?
L]

What is Linear Referencing

Linear referencing is the method of
storing geographic locations by using
relative positions along a measured
linear feature. Distance measures are
used to locate events along the line:

Measurements along features are used
to locate point events and line events
using a number of conventions. Here
are some common examples.

A point can be located along the line in
the graph below:

4. At measure 12 along the line
5. 4 units east of measure marker 10
along the line

Line features can be referenced in a
few ways. In this example above:

e The line starts at measurement
18 and ends at 26

e The line starts at measurement
28 and continues for 12 units

18 26

12

-
10 20 30 40

Distance along line

a4 18 26

12

» 12

28

10 20 30 40

Distance along line
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Why use linear referencing?

Linear referencing is used for many
reasons. Two primary reasons include:

Many locations are recorded as
events along linear features -- for
example, locations of traffic
accidents are recorded using a
convention such as 27 meters east
of the reference mile marker 35
along State Highway 287. Many
sensors record conditions along
linear features using measures of
distance or time along the lines --
along pipelines, along roads, along
streams, etc.

Linear referencing is also used to
associate multiple sets of attributes
to portions of linear features
without requiring that underlying
lines be segmented (split) each
time that attribute values change.
For example, most road centerline
feature classes are segmented
where three or more road
segments intersect and where the
road names change.

Users often want to record many
additional attributes about the
roads. Without the use of linear
referencing, this could require that
roads be split into many tiny
segments at each location where
attribute values change. As an
alternative, these situations can be
handled as linear referencing
events along the roads as in the
figure:

ArcGIS Advance

Lanes
Material
Speed
Cuality

2
Asehalt Concrete ﬁEhalt
45 35 45 55
Fair G Poor Good
10 20 30 a0

What is dynamic segmentation?

Dynamic segmentation is the process of computing the map locations of events stored and
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managed in an event table using a linear referencing measurement system and displaying them
on a map. The term "dynamic segmentation" is derived from the concept that line features need
not be split (i.e.; "segmented") each time an attribute value changes -- you can "dynamically"
locate the segment.
Using dynamic segmentation, multiple sets of attributes can be associated with any portion of an
existing linear feature independently of where it begins or ends. These attributes can be
displayed, queried, edited, and analyzed without affecting the underlying linear feature's

geometry.

Linear Referencing [Tutorial-01]

1. First do necessary editing to your data and insert appropriate attribute information. Editing
includes undershoot/overshoot/dissolve [to make a complete road from its segments] etc. If
you don’t dissolve it first, create route command also dissolve the segment with similar ID.

Qb Uniter - Archiop - arcnic T e e | | &

File Edit View Bookmarks Insert Selection Tools Window Help

DEeld&E 2

K

& |[r2322 BRI e a2 | Network Analyst * | ER | -

Editor »| M | ##|~| Task: [ Creste New Feature

x|

¢ x!

= Z[EE
=] mirpur_final

[8 ArcToolbox

& Analysis Tools

&P Cartography Tools

P Conversion Tools

a Data Management Tools
-i Geocoding Tools

i Linear Referencing Tools
L. Calibrate Routes

L./ Dissolve Route Events

L Locate Features Along Rou
- Make Route Event Layer
-#* Overlay Route Events
L. Transform Route Events
- Mobile Tools

[j-a Multidimension Tools

- i Samples

P Schematics Tools

P Server Tools

[=-& Spatial Statistics Tools

¥ m [

Display | Source | Selection

Favortes [index | Search | Results |

_'_] Target: Im\rpur_fmal

BlA@ TR O

“reEern

[ £

o

(]

\

2. To see the start and end point of each features [here it is individual complete road], symbolize
with Arrow at End and observe, if there is any anomaly, in that case select the road with Edit Tool
[double click] and right click the selected road and click Flip to convert start point as end point and

vice-versa
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@ United - ArcMap - Arcofo T R TR, (¢
J File Edit Miew Bookmarks Insert Selection Tools Window Help

DBE&Y BB | oo 2SS0 | Network Analyst = | B | -2
| Editor ~|[ | # = Task [Create New Feature =] | Torges [mrpurfiat EEGIEEECE

=

= £F Layers
SNCN mirpur final CR 13
-

= O mirpur_final

ENBeEOrCEEI@ONE0N|

Displav | Source | Selection an ool

3. From Arc Tool box, select Linear Referencing Tools >> Create Routes.
a) Select input feature
b) Select Route Identifier field [normally ID of each complete road]
c) Give output feature name.
d) Then press Ok button
e) Then the route data will be created and added in the TOC to show the map
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o
#v Create Routes

mﬁlg

Input Line Features
”‘nirpur_final

Route Identifier Field

I Seq_Class

Output Route Feature Class
|C:‘l,ﬁ.r::GIS_Trair1ing_.ﬁ.d'uance‘I.Damhnirpur_ﬁnal_l:reatE 5
Measure Source

[ LENGTH

From-Measure Field (optional)

To-Measure Field (optional)

Coordinate Priority (optional)
| UPPER_LEFT
Measure Factor (optional)

3 @

Measure Offset (optional)

of wf L Ld 1 1 & e

¥ Ignore spatial gaps (optional)

[v Build index {optional)

T | »

Cancel Environments. .. | << Hide Help |

Input Line Features

The features from which
routes will be created.

Tool Help

4. Now right click the route layer in the TOC, select properties and then select Hatch Tab and then
press Hatch Class to give hatch interval. Check Hatch features in this layer option
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~ A
Layer Properties _‘I @g,
General I Source I Selection I Display Symbology Figlds I Definition Query | Labels | Routes I
Hatches Joins & Relates I HTML Popup
W Hatch features in this layer
28| Hatch Class o 2 é Import... |
i Hateh Def(1) | |
— Hatch Interval
Specify the hatch interval in route measure units
% Hatch interval: IED
" Hatch interval using this field: | -1
—Hatch Defintions ——— [~ Pre-defined Hatch Style
Add Hetch Definition | [ Hetch Styles... |
AddCass.. |
r— Other Options
Remove Class |
Hatch Placement... | Scale Range... | SOL Query... |
Remave Al |
oK | Cancel | Ay |
\ = = :

ArcGIS Advance

5. Then click Hatch Def and select hatch option as line or marker. If you select Line option then
give value for hatch line length or you can select Marker, in the case you can specify marker size
and color. Check Label these hatches to see the interval value.

' - B
Layer Properties @Iﬂ
General I Source I Selection I Display I Symbology Fields | Definition Query | Labels | Routes
Hatches Joins & Relates I HTML Popup
[
[+ Hatch features in this layer
Bl [¥] Hatch Class o 2 o Import.... |
.. Hatch Def(1) il
Place these hatches every 1| hatch intervals
—Hatch
& Line " Marker 7|
Line length |5 meters
Lateral offzsat ID meters Hatch Orientation... |
r—Labels

Add Class... |
Remowe Class |

[V Label these hatches

Remove Al | AaBbCcZz Symbol... | Label Seftings... |
oK | Cancel | oy |
—_—nmn

6. If it is found that the hatch value does not comply with the direction then double click the
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segment with Edit Tool and right click and then select Route Measure Editing >> Set From/To.
Then swap the value.

iz

N Uit - Arch - Arcint e s —

J File Edit ¥iew Bookmarks Insert Selection Tools Window Help

DEEE 4 2@EX| » | & |23 MNTArR - Yal :>-i\?|, Network Analyst = | B | -5 11 i
‘ Editor vl‘Tl & Task | Modify Feature | ‘ Target: | mirpur_final | ‘X = | | | @ [@ [#
@
B £F Layers a
3
+ EH
= O mirpur_final B2

[ 100
[ 150
[200

O A "
Route Measure Editing 4 Insert Vertex At M...

Insert Vertex Apply Factor...
Offset...

Drop Measures

Set As Distance...

Set Direction As M

FHip
Trim to Length...

Ao eEero®ttes

Delete Sketch  Ctrl+Delete

™ - o
Finish Sketch F2 C?[ o
Finish Part (5@ a
DR £
B % Properties... - =3 8
=} & =
a v
>
Display Selection oz 2 : Len ,
i
Set From/To Measures @
101.361 0.000

[” Preserve existing measure schema

How to make Dynamic Segmentation

Create a table for segment (Road/Pipe) Information
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1. In MS Access create a database
(.mdb format) and table with the
following field

] Tablel

dio

From
To
Event

RoadID

Field Name

ArcGIS Advance

Data Type
AutoNumber
Text
Number
Number
Text

General | pokup

Field Size
Farmat
Caption
Indexed

Text Align

Insert Segmented Information [Point]

1. To make it simple insert segment
information for one or two road

2. Sometimes it needs to export the
table created to .dbf format to work

properly

[ »]

Mew Values

Smart Tags

Long Integer

Increment

Yes (Mo Duplicates)

General

~ | RoadIlD

B mMio-m14
3 M10-M14
4 M10-M14
5 M10-M14
6 M10-M14

* | [(New)

—| Tablel

-~ |[From ~ | To - Eve -

] 100
100 200
200 300 Acc
300 400

A00 450 Acc
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Add Route Events

H W

. From tool menu, select Add Route

Events.., to get the following dialog
box

. Choose Point Events and other
appropriate options from different
drop down list

. Click OK

. Then an event will be added to TOC

. Symbolize the event layer

Displaying the Results

. Event point is added according to the
information inserted.

. Now add some accident point
location by inserting word ‘Acc’ in
the event field.

. Save the table as .dbf if . mdb does

not work in your version of windows.

. From tool menu, select Add Route
Events and symbolize with unique
values for event field. Remove other
points except accident point.

ArcGIS Advance

Add Route Events [ 2 o |

Route events are objects with locations measured along routes. A table
contaning mule events can be added Lo the map a3 a layer.

Speciy the routes referenced by the evenis in the table
Roue Reference: | mipur_findl_CR_13 ~| &
Roue ldenifier: | Seg_Class =

Specfy the table containing the route events
(Choose a table from the map or browse for another table.

Evert Tabls: [TABLE3 I | ﬂ
Route lderifier  [ROADID |

Choose the type of events the table contains:
(% Ppint Events: Occur at a precise location along a oule
(" Line Events: Define a discontinuous portion of 2 route

Choose the measure field for point events:

Veawre: [ |

Choose the offset field. Events can be offset from their routes.
Offset: ] <MNone> j

¥ Wam me if the regulting layer wil have restricted functionalty

Advanced Options... [ ok ]| canea |
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Show Accident Points and update information dynamically

1. Now change the accident location /J\ o
and display it dynamically /\ x'—“\
2. Change in .mdb table or .dbf table ﬁA\ -«HH

3. Close the ArcGIS and reload it.

4. see the change x
/\f\ w
,f\ ‘#—H

—

—

Insert Segmented Information [Line]

1. Use the same database file. { Add Route Events [ ]
2. Choose Line Event. Route events ane obyacts with locations measured slong routes. A table
conlaning roube events can be added 1o the map as & layer
3. Choose From-measure and To- Wi e e s
measure for line event. Route Reference:  |mirpur_findl_CR_13 =] o
4. Click OK. 1 Route lderthier:  [Seg_Ciass =]

Spaciy tha table comznng the muls svents
L Choose a table freen the map o browsa for another table

Evert Tabla: |TABLE3 - ﬂ

Routs ldsrtfier:  [ROADID ]

Choosa the type of events the tshis contains:
" Port Events: Ocour ot 8 preciss location along & mute
= Line Events: Defing & diacontnusus potion of & mute

Choose the measune fields for line events

i From-Mzazure |FRoM |

i To-Maasuns: [T -]
Chacse the cifaet fiskd. Everds can be offsst from ther roites

Dffsat tcrm: .:I

¥ Wam me  the resulting layer wil have restricted functionaity

Advanced Options... [ ok | caes |

Change the database and get segment dynamically

1. Change the information in below
event table and display will update
automatically o HER

\

. [
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] Tablel
1D v| RoadlD ~ From - | To - |Ewve

*

2 M10-nM14
3 M10-M14
4/ M10-M14
5 M10-M14
&6/ M10-M14

[MNew)

0
100
200
300
400

100 HEB
200 HEB
300 WBI
400 BC
450 BC

ArcGIS Advance
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Module VIiI

Geodatabase
Personal Geodatabase

In this Module

¢ Personal Geodatabase

e How to create personal geodatabase

¢ Creating new geodatabase

* Populate geodatabase by import/export
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Personal Geodatabase

A geodatabase that stores data in Microsoft Access. A Personal geodatabase can be read simultaneously
by several users. But only one user at a time can edit the same data.

How to create Personal Geodatabase

A geodatabase is an object-oriented geographic database that provides Services for managing geographic
data. These services include validation rules, relationships, and topological associations. A geodatabase
contains feature datasets as well as feature classes that can be stored inside a feature dataset or
maintained independently. A personal geodatabase is stored inside a relational database mamagement
system (RDBMS).

ArcCatalog is the manager for your geodatabase. With ArcCatalog, you can view and edit the contents of
your geodatabase. ArcCatalog contains a full suite of utilities to create and manage a geodatabase.

Geodatabases are relational databases that contain geographic information. Geodatabases contain
feature classes and tables. Feature classes can be organized into a feature dataset; they can also exist
independently in the geodatabase. A feature dataset is a collection of feature classes that share the same
spatial reference.

Feature classes store geographic features represented as points, lines, or polygons and their attributes;
they can also store annotation dimensions. All feature classes in a feature dataset share the same
coordinate system. Tables may contain additional attributes foe a feature class or geographic information,
such as addresses and x,y,z coordinates.

Many objects in a geodatabase can be related to each other. For example, tables containing customer
addresses and billing information are related, just as state and country feature classes are related

Creating a Personal Geodatabase

Creating a new personal geodatabase involve creating a .mdb file on disk. This is a simple, straightforward
process that is performed by using ArcCatalog or geoprocessing tools.

Creating a new personal geodatabase using ArcCatalog

1. Right-click the file folder in the ArcCatalog tree where you want to create the new personal geo
database

2. Point to New

3. Click Personal Geodatabase

ArcCatalog creates a new personal geodatabase in the location you selected and sets its name
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to edit mode.

4. Type a new name for this personal geodatabase and press Enter.

Importing and Exporting shapefile to Geodatabase

1. Right-click over Geodatabase >> Import >> Feature class (Single) / Feature class (Multiple)

2. Right-click over shapefile >> Export >> To Geodatabase (Single) / Geodatabase (Multiple)
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Module IX

Spatial Analysis

In this Module

¢ About Spatial Analyst

¢ Understanding Overlay Analysis

e How enable Spatial Analyst

e Concept of Euclidean Distance

¢ Calculating Euclidean Distance

¢ Making Surface [Feature to Raster]
e Overlay
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About Spatial Analyst

ArcGIS Spatial Analyst provides a rich set of tools to perform cell-based (raster) analysis. Of the three main
types of GIS data (raster, vector, and TIN), the raster data structure provides the most comprehensive
modeling environment for spatial analysis.

Cell-based systems divide the world into discrete uniform units called cells, based on a grid structure.
Each cell represents a certain specified portion of the earth, such as a square kilometer, hectare, or
square meter. Cells are given values that correspond to the features or characteristics that are located at
or describe the locations they represent, such as an elevation value, soil type, or residential classification.
In a cell-based system, geographic location is not defined as an attribute but is inherent in the storage
structure, known as the locational perspective.

Spatial Analyst Toolsets

The following table lists the available toolsets in ArcGIS Spatial Analyst and gives a brief description of
each.

Distance There are two main ways to perform distance analysis in ArcGIS Spatial Analyst:
Euclidean distance and cost distance. The Euclidean distance functions measure
straight-line distance from each cell to the closest source (the source identifies the
objects of interest, such as wells, roads, or a school). The cost distance functions (or
cost weighted distance) modify Euclidean distance by equating distance as a cost
factor, which is the cost to travel through any given cell. For example, it may be
shorter to climb over the mountain to the destination, but it is faster to walk around
it.

Overlay A common spatial analysis query is to identify the suitability of each cell location
relative to specific criteria. The criteria can be relative costs, preferences, or risks.
Suitability models answer questions such as, Where is the best location to construct a
house. What is the cheapest route to build a road? And Which areas should be
conserved for deer habitat? The Weighted Overlay tool allows you to easily reclassify
your data, weight the datasets, and combine them to create a suitability map.

Reclass Reclassifying your data simply means replacing input cell values with new output cell
values. There are many reasons why you might want to reclassify your data. Some of
the most common reasons are: (1) to replace values based on new information, (2) to
group certain values together, (3) to reclassify values to a common scale (for
example, for use in a suitability analysis or for creating a cost raster for use in the
Cost Distance tool), and (4) to set specific values to NoData or to set NoData cells to a
value. There are several approaches to reclassify your data: by individual values, by
ranges, by intervals or area, or through an alternative value.
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Understanding Overlay Analysis

Weighted overlay is a technique for applying a common scale of values to diverse and dissimilar input to
create an integrated analysis.

Geographic problems often require the analysis of many different factors. For instance, choosing the site
for a new housing development means assessing such things as land cost, proximity to existing services,
slope, and flood frequency. This information exists in different rasters with different value scales: Taka,
distances, degrees, and so on. You cannot add a raster of land cost (Taka) to a raster of distance to utilities
(meters) and obtain a meaningful result.

Additionally, the factors in your analysis may not be equally important. It may be that the cost of land is
more important in choosing a site than the distance to utility lines. How much more important is for you
to decide.

The Weighted Overlay tool lets you take all these issues into consideration. It reclassifies values in the
input rasters onto a common evaluation scale of suitability or preference, risk, or some similarly unifying
scale. The input rasters are weighted by importance and added together to produce an output raster. The
steps are summarized below.

1. A numeric evaluation scale is chosen. This may be 1to 5, 1 to 9, or any other scale. Values at one
end of the scale represent one extreme of suitability (or other criterion); values at the other end
represent the other extreme.

2. The cell values for each input raster in the analysis are assigned values from the evaluation scale
and reclassified to these values. This makes it possible to perform arithmetic operations on the
rasters that originally held dissimilar types of values.

3. Each input raster is weighted, or assigned a percent influence, based on its importance to the
model. The total influence for all rasters equals 100 percent.

4. The cell values of each input raster are multiplied by the rasters' weights.

5. The resulting cell values are added together to produce the output raster.

The Weighted Overlay tool accepts only discrete rasters (integer values) as input. Continuous rasters must
be reclassified to discrete rasters before they can be used.

z | 2 [ Gl - a iz
2 1 1 + 1 3 1 — 2 2 1
1 2 2 2 3 1 1 2 2
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The two input rasters above have been reclassified to an evaluation scale of 1 to 3. Each raster is assigned
a percentage influence. The influence of the first raster is 75 percent and the influence of the second is 25
percent. The cell values are multiplied by their influence percentages, then added together to create the
output raster. Take the top left cell as an example (2 * .75) = 1.5 and (3 * .25) = .75. The sum of 1.5 and
.75 is 2.25. Because the output raster is discrete, the value is rounded to 2.

A weighted overlay example
In the following example, a location for a new urban park is being chosen. Three factors will be
considered: land use, population density, and distance to existing parks. The goal is to find an area of

suitable land use, such as vacant land, in a neighborhood of high population density, to provide green
space in crowded areas that is not already served by an existing park.

-~ o™

oA

= si:jﬂ

.

The input rasters to the weighted overlay are displayed in the image above. They are (from left to right):
land use, population density, and distance to parks.
The weighted overlay model is displayed in the image below as a process in ModelBuilder.

Each value class in each input raster is assigned
a new, reclassified value on an evaluation scale
of 1 to 5, where 1 represents the lowest
suitability and 5 the highest. For instance, in
the land use raster, vacant land is highly
suitable, while commercial land is not. In the
population density raster, suitability values are
high for high-density areas and low for low-
density areas. In the distance to parks raster,
suitability increases with distance from existing
parks because areas far from existing parks are
inadequately served.

Any class can also be assigned a restricted
value, which means that the corresponding
area is unacceptable or cannot be used.
Restricted areas are excluded from the
analysis. In the land use raster, for example,
airports and water bodies are restricted.

Each of the three input rasters is then

Weighted
Owerlay Map

Weighted
Cherlay
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weighted. In this weighted overlay, land use
has a 50 percent influence, population density
a 15 percent influence, and distance from parks
a 35 percent influence.

When the weighted overlay is run, a raster of
overall suitability is created.

The most suitable areas are shown in red.
Orange areas are next, followed by green. Blue
and purple areas are least suitable, and white
areas are restricted. Modifying the suitability
values or the influence percentages will
produce different results.
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How to enable Spatial Analyst

1. Click on the Tools menu and select Extensions...:

i Untitled - ArcMap - Arcinfo

£F Layers

Graphs
Reports

Geocoging »
£4 Add %Y Data...

3% Add Route Events...
o ArcCatalog

Ogline Services »
£ My Places...

[l Edt Yiew [nsert Sebection |Tools Window Help
DE @& ¢ T @ =4 edtor Toobar

2.

thacras 3
Custorrize...
Extensions. .. [‘\;;
Syles »

In the Extensions dialog, click on Spatial Analyst from the list and Close the dialog:

")

’Extensions E

Selach the extertions you want 1o use.

O 30 Anadest
O ArcScan
O Dats Irneopeabiy
O Metwork Analyst
& Spatial

¥ O Survey
O Tracking Analyst

Deseniption:

Spatial Anabest 9.3

Coparight ©1339.2007 ESRI Inc. A1 Rights Reserved

Provides spatial analpsis bools o use with raster and feaburs data.

s |

How to find a suitable location for a new Pump Station [Tutorial]

1. Start a new ArcGIS document

2. Load DPWPump, DStructure, DWaterbody from your Data folder

ArcGIS Advance

3. Open Toolbox window and check whether Spatial Analyst Tools are available, if not right-click on blank
space of Arc Toolbox and select Add Toolboxes options. Select the tools from Drive/Program
files/ArcGIS/ Arc Toolbox/Toolboxes/Spatial Analyst Tools.
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e

Euclidean Distance

Three output rasters are available from the Euclidean functions. These rasters describe each cell's
Euclidean relationship to a source or to a set of source cells. The Euclidean distance raster identifies the
distance from each cell to the closest source cell; the Euclidean direction raster gives the direction from
each cell to the closest source cell; and the Euclidean allocation raster identifies which cells are allocated
to which source based on closest proximity.

Each raster can be derived separately by running one of the three functions, or each function can derive
all three rasters as output in Map Algebra. No prerequisites exist between functions, which can be run
independently at any time.

Euclidean distance is calculated from the center of the source cell to the center of each of the surrounding
cells. True Euclidean distance is calculated in each of the distance functions. Conceptually, the Euclidean
algorithm works as follows: for each cell, the distance to each source cell is determined by calculating the
hypotenuse with x_max and y_max as the other two legs of the triangle. This calculation derives the true
Euclidean distance, rather than the cell distance. The shortest distance to a source is determined, and if it
is less than the specified maximum distance, the value is assigned to the cell.

——— True Euclidean
Distance

A
Source cells S

SOURCE_RASTER

The output values for the Euclidean raster are floating-point distance values. If a cell is at an equal
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distance from two or more sources, it is assigned to the source that is first encountered in the scanning
process.

The above description is only a conceptual depiction of how values are derived. The actual algorithm
computes the information using a two-scan sequential process. This process makes the speed of the
function independent from the number of source cells, the distribution of the source cells, and the
maximum distance specified. The only factor that influences the speed with which the function executes
is the size of the raster.

Euclidean direction assigns the direction of each cell in degrees to its nearest source. A 360 degree circle
or compass is used, with 360 being to the north and 1 to the east; the remaining values increase
clockwise. The value 0 is reserved for the source cells.

Euclidean allocation produces an output raster that records for each cell the identity of the closest source
cell. Each cell in an allocation receives the value of the zone to which it will be allocated.

Calculating Euclidean Distance

1. Click Euclidean Distance tool under Distance folder of Spatial Analyst Tool. Select cell resolution 5m.
surface

[ J =ik e i A Groreferanding * | Laper | D3 1
Edtor | b | = [Crams i Festure =1 [] # Euchidesn Distance
.." = o | & tnout raster or feature sourer data
= || [ @ Sernr Teshs I
= .gﬂ__'" :::'!r“ ITN'“ 1 Cutout detance rasier
2 B Conditiona r
2 & Dt L :
o b- Dhatance I
oo Cutput ol s (optons)

A Cost Allocatien
Cost Back Link

ﬁ Coost Distance et oo rter Bl

2 Cont Ptk I

#* Butlidasn Allacatned

A Euridesn Direction o J

# uclidesn Distance . =

2 Path Distance !
2 Path Dritance Allos
) Paih Disimnce Back g
3 @ Eubraction L
=) b- Generskration é
= B WB_Dintence - b Groundweter f
“NALUE® E = By Hydiology
10 - 1058030273 4 ﬁ Estespalstion <
I 105600274 - H1 3060 © 8 Locd [
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W 265090871 - 42348000 = B Math
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2. Then Reclassify up to 5 class and value it from 1-5

| L}
[ |}
&0 Cltnacture PL
Vakoe

[ - 350

[ A50.0000001 - 400
I A00.0000008 - 450
500000001 - 500
000000001 - T4

= & [NTEY
!

m2
[ E]
[ L]
L]

= 0] WE_Detance

<VALUE-

0 - RES 503037
19560000 - 21020605
L O0AN - T16 A0t
I L6 SN0 - dITALH
W ATTAL A0S - B

& By ScPamatics Togls
(= iy Sereer Took:
= i Spetiad dinabyst Took
5 il Conditional
) B Density
A @ Dastance
W Extrpctan
b @ Generakzation
- Groundwater
7 8 Hydelogy
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& i Math
- Muihvariste
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i Sovertay
1 & Raster Crestion
£ @ Reclan
A lookup
#* Recloas by &5CH Flv
#* Reclons by Table

- =
aw ®

Br=lkeF¥or - 5ite3

Make Surface (to raster) from Building Footprint layer

1. Select only Tin Shed building whose area is > 300 sqft using Query Builder["STRUCTYPE"

"Area" >300]

= 'Tin Shed' and

2. Select Polygon to Raster tools from To Raster folder of Conversion Tools. Make Cell size 5m
3. Reclassify the value from 1-5 scale

= [0 Reclsss D%
1
=
m3
md
=5
B B Dtruchers PL
Value
E5a-3%
[0 3500000000 - 400
[ 40000000 - 450
I AS00000001 - 500
500000000 - T4

leg ArcToolbon
= Anabyia Took
a1 @ Cartegraphy Tooh

A DEM to e

A Femture to Rater
A Float to Raster

A Paint 15 Raber

o Polygen to Rater
A Polyfine to Raster
B FRasster T Other Far'

= B To Shapetie

“keEorxrLRGite DR

ac

g

Calculate Distance for Pump Station

1. Make distance surface for DPWPump layer. Assign cell size 5m. Follow the steps for Water body layer.
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.
2. Reclassify the surface from 1-5 range

r

-y

Overlay the three Surfaces

1. Overlay the surface with equal weight

2. Select Weighted Sum tool under Overlay folder of Spatial Analyst Tools. Reclassify the value with 1-3
range value.

3. You will get best location for constructing new Pump Station [The plot within the Red Circle]

145 Comprehensive Disaster Management Programme (CDMP II), DMRD, MoFDM



ArcGIS Advance

Distance from existing Water body

-

Distance from existing pump
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