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Area of Triangles:
1. When length of the base and height is known

4 4
Area of Triangle = 7 X base X height
height 60/m

fbase =50 m, height=60m  50m
Then, Area of the triangle = %2 X 50 m X 60 m = 1500 sq.m
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2. When all the sides are known

Area = \/S(S —a)(s—b)(s—c)
Where

a+b+c
S =
2
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- Length -
Area of rectangle
Breadth
= Length X Breadth i
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...Mathematics

Area of square
= (side)?

Area of Parallelogram
= base X altitude
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Area of Trapezoid

=% X sum of parallel sides X perpeRdicuIar height
=% X (AB + CD) X height t
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Area of Circle
=17 r?

Where
r = Radius of the circle
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...Mathematics
Area From Coordinates
Area is equal to on half of the Y B(x2,y2)
sum of products obtained by A(x
multiplying each Y- C(Xs,Ys)

coordinates by the
difference between the
adjacent X-coordinates. The
X-coordinate must be taken 74[1014#.4))(
in the same order around (o)
the traverse

Area = 72 [y;(Xp-Xg) + Yo(Xg-X4) + Y3(XsX2) + Ya(X1-X3)]

In general,

Area = 72 [y1(Xp-Xy) + YalXaXq) + ...+ Yp(X4=X4)]
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Approximate Method:

Squares Method )
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...Mathematics

Wrong

\ ) , Correct
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Geographical Information System(GIS) Geographical Information System(GIS)
* Definition * Component of GIS
A means of storing, retrieving, sorting, and — Major Components of GIS

comparing spatial data to support some analytic Peopis Rotware

process m s ‘.
' Saal 7 - Data

o
A Geographic Information System (GIS) is a &
computer system for capturing storing , querying, : R
analyzing and displaying geographically referenced e LA
data. Hardware
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Component of GIS

* Hardware
Hardware is the computer system on which a GIS
operates.

— Computers

— Peripherals Devices,

— Networks,

— Digitizers,

— Scanners,

— Plotters
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Component of GIS

Component of GIS

* Software

GIS software provides the functions and tools
needed to store, analyze, and display geographic
information.

— Arcinfo,

— ArcView,

— Erdas Imagine,

— ILWIS,

— QGIS etc. .
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e Data

One of the most important component of a GIS is
the data.
— Spatial data: describes the absolute and relative
location of geographic features.
— Attribute data: describes characteristics of the spatial

features. These characteristics can be quantitative
and/or qualitative in nature.
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Component of GIS

* People
GIS technology would not be applied without the people
GIS users can be classified into 3 categories;

— The general public,

— Technical specialists who design and maintain the
system (GIS specialists),

— Those who use it to help them perform their
everyday work (General users)
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Component of GIS

* Method

A well designed implementation plan and
business rules are required to operate GIS
successfully

LDTA>>> MoFAGA
>>> Learning-Researching-Networking

Functional components of GIS

Geographical Information System(GIS)

* Component of GIS

— Functional Component

Data Capture
and Preparation

Manipulation - Data
and Analysis Presentation
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* Data Input

— A data input subsystem allows the user to capture,
collect, and transform spatial and thematic data into
digital form.

—The data inputs are wusually derived from a
combination of hard copy maps, aerial photographs,
remotely sensed images, reports, survey documents,
etc.
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Functional components of GIS

» Data Storage and Retrieval

—The data storage and retrieval subsystem
organizes the spatial and attribute data in
a form which permits it to be quickly
retrieved by the user for analysis, and
permits rapid and accurate updates to be
made to the database.
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Functional components of GIS

» Data Storage and Retrieval
—This component usually involves use of a
database management system (DBMS)
for maintaining attribute data.
—Spatial data is usually encoded and
maintained in a proprietary file format.
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Functional components of GIS

* Data Manipulation and Analysis

—This subsystem is commonly thought of
as the heart of a GIS, and usually
distinguishes it from other database
information systems and computer-aided
drafting (CAD) systems.

—The critical function for a GIS is, the
analysis of spatial data.
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Functional components of GIS

* Data Manipulation and Analysis
—The data manipulation and analysis
subsystem allows the user to define and
execute spatial and attribute procedures
to generate derived information.
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Functional components of GIS

e Data Output

—The data output subsystem allows the user to
generate graphic displays, normally maps, and
tabular reports representing derived
information products.
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Data Types

Types of Data
* Attribute Data

* data that have a quality characteristic (or
attribute)

* Spatial Data

* information about a physical object that can be
represented by numerical values in a geographic
coordinate system.
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Geographical Information System(GIS)

Data Types

Spatial Data
 Vector Data (Digitized data)
* Point
* Line
* Polygon
» Raster Data (Scanned map, Satellite
Images, Digital Aerial photographs)
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Application area

1.Geography 2. Agriculture

3. Forestry 4. Natural resource management
5. Hydrology 6. Environmental science

7. Military 8. Engineering

9. Geology 10. Climatology

11. Cadastral survey 12. Land use planning
13. Food security

15. Soil studies

14. Traffic management
16. Hazard analysis

17. Telecommunication 18. Surveying and mapping etc.
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Spatial Data Acquisition

Sources of Spatial Data

* Primary Source
* Secondary Source
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Spatial Data Acquisition

Spatial Data Acquisition

Primary Sources

* Field survey

—Plane Table

—Theodolite and level

— Total Station

— Photogrammetry and Remote Sensing

— Global Navigation Satellite System (GNSS)
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Secondary Sources

* Digitization of existing paper map
* Maps published in the web
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Remote Sensing

The science of obtaining information about
objects or areas from a distance
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Global Navigation Satellite System (GNSS)

Global Navigation Satellite system (GNSS) is
based on observations of signals transmitted

P

~

from satellites

\ )
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Remote Sensing

Uses in Mapping
— Satellite Images
— Aerial Photographs
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Segments

ﬂ satellite segment %
i
I

A

user segment control segment
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* User segment will provide us the
position of a point

* This point can be plotted to create a
feature
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Spatial Analysis

* This capabilities use spatial and

attribute data to answer the
questions and solve problems
that are of spatial.
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Spatial Analysis

* This process allows to study the
processes going on real-world

* This is a decision-making process in the
GIS

* This function can predict what will
happen after certain time. This
functionalities can be used to select the
best possible alternative
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Spatial Analysis

1. Measurement, Retrieval and classification
functions

2. Overlay

3. Neighborhood

4. Network and connectivity functions
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Exercise

= QOpen-source GIS application
operation

= Spatial data preparation from
coordinates

= Geo-referencing of scanned map
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Exercise

= Digitization of scanned map
= Data integration

= Spatial analysis (clip, intersection,
buffer, dissolve/merge, etc.)
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Exercise

= Land use data handling

= Integration of land use data with
other data
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Different tools in ArcMap.

ArcMap is the central application in ArcGIS Desktop for all map-based tasks including
cartography, map analysis, and editing. ArcMap is a comprehensive map authoring
application for ArcGIS Desktop. ArcMap offers two types of map views:

A Data View
A Layout View

In the geographic data view, you work with geographic layers to symbolize, analyze,
and compile GIS datasets. A table of contents interface helps you organize and control
the drawing properties of the GIS data layers in your data frame. The data view is a
window into any GIS datasets for a given area.

In the layout view, you work with map pages that contain geographic data views as well
as other map elements, such as scale bars, legends, North arrows, and reference maps.
ArcMap is used to compose maps on pages for printing and publishing.

You can use ArcMap to create query and layout maps for printing or on-screen use. You
can drag and drop data from ArcCatalog into your ArcMap maps.

In ArcMap we can use following button for corresponding functions.

Butto | Name Function

Zoom In Allows you to zoom in to a geographic window by clicking a point
or dragging a box

O

Zoom Out Allows you to zoom out from a geographic window by clicking a
point or dragging a box

Fixed Zoom In Allows you to zoom in on the center of your data frame

Fixed Zoom Out Allows you to zoom out on the center of your data frame

A
]

Pan Allows you to pan the data frame
® Full Extent Allows you to zoom to the full extent of your map
pu Back Allows you to go back to the previous extent
- Forward Allows you to o forward to the next extent
o Select Features Allows you to select features by clicking or dragging a box
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Clear Deselects all of the currently selected features in the active data
Select | frame
=
A Select Elements Allows you to select, resize, and move text, graphics, and other
objects placed on the map

P Identify Identifies the geographic feature or place on which you click
Find Finds features in the map

#h

" Go To XY Allows you to type an x,y location and navigate to it

B
Measure Measures distance on the map

A. Opening blank map:

1. Open ArcMap

2. Select “Blank Map” in the middle of “My Templates” window and click OK.

3. You will be presented with the basic ArcMAP window shown below. The panel on
the left is the Table of Contents, which lists which layers or data you are working
with. The panel on the right is the Map Document Window, which shows you the

actual data.

& Untizled - Arelap - ArCUhne

Table of
Contents

Adding data on map and playing with tools.

Click on Add Data™ ' button. When you click on this button, you will be askedto
navigate to the map layer that you want to open (see below). Select the drop down
menu labeled “Look in:”. This identifies any map catalogs (or folders) that have been
set up to view. By default it does not include the local C:\ drive. To add this drive
you need to select the “connect to folder” button at the top of the dialog box
(circled below). Use this button to map the location of your data. In this case

“

that folder).

......... /OtherData”. (You may also have to click on “Folder Connections” to get to
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7.

10.

Marnc; [—Add__l

Show of typet  paracers and Layers v | cancel |

Once Add all data from GIS Basics folder. Please notice how each has a particular
icon. Some are points, whereas others are lines and polygons. This will become
significant later in class when we learn about the different ways spatial data is
modeled inGIS.

You will see this view (Color might be different)

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

= s B x|9 & - |[14588.478 Y BEEE R ;:,3
EEQ il e T x @ bl el
Table Of Contents 4 x
L
= = layers
= o
.
o = [
= RoadNetwork2006]
=
=] National_Boundary|
|
o o T

=
o o [N
=

koa
&s"‘ﬂ\ f ;
"&%&L&M&
g X7 Ly I ‘ul
e

[
e £

Click on tick mark just near added data and see what happens. It turns layer on/off
from the window.

Now change the layer order and see effect.

Now play with different tools and observe theiruses.

Move the mouse around within the map document window and note the changing
coordinates in the lower right of the map document window (see below). These
are the coordinates (in this case easting and northing) in which the administrative
boundaries, and settlements are being displayed. To change the unit of
coordinates, right-click in the map window, and select Data Frame properties. Click
the “General” tab, and change the display unit. The meter unit is changed into feet
for samedata.

e ==
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8721323.704 3104304, 112 Meters 30851719460 10606367518 Feet

11. Bookmarks Tab on main menu is a way to save a particular geographic location that
you can then easily reference later. This can be much easier than repeatedly
zooming and panning to a specific location. Once you have set your extent as
desired, click on the bookmarks menu and then select create. This will open a dialog
box into which you need to name the extent. Once defined it will become selectable
below where you selected ‘create’. The example below shows a situation where two
selectable bookmarks have been created. They were defined using the “Create”
option and are called ‘Sainamaina’ and “Hydro” When the user selects one of these
bookmarks, the map view will go directly to that location and scale.

@ Untitled - ArcM,

File Edit View | Bookmarks) Insert Selection Geoprocessing Customize Windows Help

NS @& Bxocib-fwms 00 VBRSO
SAaFe i« | E-0( 80/ B 2N 0 RE
Table Of Contents 3 x p

|:|Ci S 8 B ) (3
¢
]

= = Layers

:
= [ District 77 /)

a
= W district ha mutrn / £

12. Right click on any layer in table of contents and select properties.
Layer Properties x
Ganerd  Source  Selection  Dmpley  Symbolgy  Fedds  Defindion Qusry  Lasbels  Jons & Fslges Tme  HTML Popup

Layertare: | R st

Deseription;

Credits:

Scale Range
Youcan spedfy the range of scales 2t which this layer wil be shovn:
@) show layer 3t al sckes
{Z Dert show layer when scomed:

Qut beyord: | <Nores {minmum scale]

Inbeyond: | <Monax (mandmum acake)

AL

T =

In the new window you can find 11 different tabs

General: This tab allows you to set/change the data layer name, its
description and the required scale range of the data.

Source: This tab is used to see the geographical extent and the projection
system used for the layer data.

Selection: This tab allows us to set the specific symbol/color for the data that
we select during the data analysis and processing.
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C.

13.

14,

Display: This tab allows us to set the symbol according to the map scale,
setting the transparency of the data layer, hyperlink the additional
information etc...

Symbology: This tab allows us to use the different kinds of symbols and colors
for the data according to its types. We will go through this in the Thematic
mapping section.

Fields: This tab allows us to organize the fields of the attribute table of the
layer. We can set the visible fields, maintain the order.

Definition Query: This tab is used to build the query on the data layer for the
filtering of the data that we are concerned of and also to show only those
data in the map. We have to use the valid Query for the selection of the data
using Query Builder.

Labels: This tab allows us to set the field name that is to be labeled along the
data in the map and also the placement, size, color, font type of the labels.

Join/Relate: This tab allows us to join/relate the additional data in the
attribute table provided that we have the common primary key(unique key
identifier) in the both data.

Time: Temporal dimension of data can be managed and viewed through this
tab.

HTML Popup: This allows us to hyperlink the external content about the layers

Selection by attributes

Right click on any data (layer) in table of contents and click on “Open Attribute
Table”. Inthis case open attribute table of “LocalUnit”.

A defining element of the GIS is its ability to link map information with other forms
of data. Non-map data are stored in tables referred to as attribute tables.

You can perform unique selections based on attribute data by clicking the dropdown
menu at the top left of the attribute table and selecting the ‘select by attributes’
option. Doing so opens a second dialogue similar to the one shown above the
attribute table below. Within that second dialogue box you can construct Boolean
expressions utilizing the attribute data. Due to the possibility of syntax error these
commands should be constructed by clicking on the available buttons in the
dialogue box. For instance, in the example below | have selected all the local level
with ‘District’ equal to ‘Rupandehi’. (Hint: click “get unique values” to select from a
list of attributes. You can also begin to start typing in the “Go To” box to narrow
down the available choices.) Resist the temptation to use the keyboard! Once you
have written a logical expression and clicked ‘apply’ the resulting records are
highlighted in blue in the attribute table, as well as outlined in blue in your map.
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We

kL L RER
B Find and Replace...
m Selct by tbutes.. | FmsT_pisT FRST_GaPa [ Fmst_1yp
el RPLEING [ Aathrai Treni | Gaurpakka
GRS NG |Maiwakhol | Gaungalia
T Switch ¢ Select By Attibutes e [Herngeen [Gaunpalka
Selectrecords by composinga PG| Uieaitol |Gaunpalka
query. lm Phakiangung | Gaunpaika
NG [Phunging Hagarpalica
E2| Tum A Fields On BPLEIUNG  |Sidngbs [Gaungalka
e BPLEJUNG | Srigngha | Caungalka
Sho Field Alises BPLEJUNG | Yangwaral | Gaunpalka
Amange Tebles y PHCHTHAR _ [Faleing |Gaunpalka
. RACHTHAR _ [Falgunands [Goumpaka
Restore Default Column Widths  Ficimaan Hihung [Catnpalia
Restore Default Fied Order BNCHTHAR | Kunmayek [Guurpalka
7 BNCHTHAR  |Midajung |Gaungalka
Joirg and Relates b WNCATHAR _|iim Nisgopsia
Related Tables b BHCHTHAR | Tumbewa |Gaunpalka
: BNCHTHAR | Yangwarak |Gaunpalka
il CresteGraph. ] Chilachii [Rnumalion
Add Tibleto Layout |
2 Reload Cache ot T4 Selected)
18 P
Reports ' :4} K
Expor.,
Select by Attributes *

Enter a WHERE clause to select records in the table window.

Method : | Create a new selection ~|

"FID" T
"DDGN"

"FIRST_DCOD"

"FIRST_DIST"

"FIRST_GaPa" v

[ [ (o] [rosom .

| RAUTAHAT
|;| |L| M ‘ROLPA'

== ‘RUKUM_E'
[« ][] [or] RUKUM_W"
|

_IT |E| [ Mot | | ‘RUPANDEHI “

|E| |£| |?duﬂ Get Unigue Values | Go To:

SELECT * FROM LocalUnit WHERE:
"FIRST_DIST" = 'RUPANDEHI]

Cear | | Vedy || Hep || Load.. || Save.. |

[ Aoy || cose |

Step 1: click on select by

attribute Step 2:

Step 3: select the Field Name by double click on “DISTRICT”

Step 4: click “=" and click on “Get Unique Value” button and type “rupandehi” on
“Go To” tab

Step6: double click on “Rupandehi” then you can see the windows look like below
then click apply and ok.
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Check how many records are selected

LocalUnit

]

Clear.. Zoom to selected feature
Table ox
selected; -
i X
featurgsint — — — — — 3
FID DDGN | FIRST_DCOD | FIRST_DIST FIRST_GaPa FIRST_Type FIRST_GN_C | FIRST_STAT | SHAP
45001 49@NDEH1 Butwal 1 5 5434
|| 489 [Poiygon | #5002 49| RUPANDEH Devdaha |Hagerpelba 2 5| 8576
500 |Poygon | 45003 49|RUPANDEHI | Gaidahawa Gaunpaika 3 5| 8914
501 [Polygon | 45004 43 |RUPANDEH| Kanchan 4 5 8526
502 [Polygon | 49005 49 | RUPANDEH! Kotahimai Gaunpalka S S s297
| | 503[Polygon | 49006 43 | RUPANDEH! | Lumbimni Sanskritic _|Nagarpaka 8 5| &2
504 |Polygon | 49007 49 |RUPANDEH! 7 5| 4884
505 [Polygon | 49008 49 | RUPANDEH! Mayadevi 8 5 8406
- 506 |Polygon | 45009 49 | RUPANDEH! Omsatya Gaunpakka 9 5 6780
07 |Polygon | 49010 49 | RUPANDEHI Rahin| |Gaunpalika 10 5| 5236
08 |Polygon | 45011 49| RUPANDEHI 7 5| 7851
509 Polygon | 49012 49 |RUPANDEH! 12 5 4185
£10|Polygon | 49013 49| RUPANDEH! Hagarpaika 13 5| 4058
511 |Polygon | 49014 49 |RUPANDEH! Siyari Gaunpaika 14 §] 6325
512{Polygon | 48015 49 | RUPANDEH! Sudhdhodhan 15 5 554
513 {Polygon | 45016 43 | RUPANDEH! Tillotama 16 5 6192
785 Polygon | 49099 ISJRUFAN-DEH\ L O Area Area 99 5 1279
< >
M4 Trn

B ( 4 Selected)
q Show selected records only
L

J

Check other tools in top of attribute table as well

Now try with advanced query (use “AND”, “OR”, etc. in select by attribute tool)

Add to selection: There might be cases where you want to add more selection to

the currently selected features.

You can select other features by selecting Add to Current Selection. For this

open “Select by attributes”

Select by Attributes

Enter a WHERE clause to select records in the table window.

Method :

"FID"
"DDGN"

Create a new selection
Add to cument selection
Remove from cument selection

"FIRST_DQ Select from current selection
"FIRST_DIST"
"FIRST_GaPa" v
= <> Like
> b= And
< = Or
%] | Not
Is In Nl Get Unique Values | Go To:

SELECT * FROM Locallnit WHERE:

Clear

Load...

Close

After you have previously selected local unit from Rupandehi district, now select
method “add to current selection” and write expression to select local unit having
total>50000 and see what happens.

Similarly try to make selection using method “Remove from current selection” and

“Select from current selection”.

Combine Attribute Condition: The Multiple Criteria can also be combined while

selecting features; this requires careful expression of all of the condition in a Single

Composite Condition.

88



For e.g., You have to select local units from Rupandehi district having total population >
50000. Try to write expression that fulfill your interest.

Here is solution, "FIRST_DIST" = 'RUPANDEHI' AND "Total" > 50000 (Use layer LocalUnit)

Similarly try selecting local units from other than Rupandehi and has population greater
than 50000. Also select all local units from Rupandehi and Kapilvastu district that have
population > 50000.

D. Select by Location:

We need to find the features based on their Geographic or Spatial Relationship
to the other features. Instead of using the cursor of geometric shapes to select
features. We use features from one layer to select the features in another layer
called as spatial query. When selecting features with spatial queries, we use the
Select By Location dialog available from Arc Map’s Selection Menu.

15. Go to selection menu and click select by location and keep selection
method as select features from.

16. If you want to select all buildings that are within 10 meter of Road then select
by locationis best option.

17. Check BuildingsOSM in target layer as we need to select records from buildings

18. Select roadOSM as source layer.

19. Select “are within a distance of the source layer feature” under spatial selection
method for the target layer. Insert 50-meters distance under and check apply a
search distance. Then click ok

20. Building that fall within 50 meters of road centerline are selected

21. Now select building that fall within 26 meter from Siddhartha highway.

a. The first step for this is to select Siddharth highway from roadOSM data
(Note:
Siddhartha Highway record can be found in field name)

b. Then select by location and select required target layer and
source layer as discussed earlier (In this case BuildingsOSM and

roadOSM respectively))
| seecmioaten  EF

et faanres from one o mare CrgeT avens based o Her lazanen n
relanen to the feanires in the source yer.

{33 festres sskected)

methiod for target 2 ver festirels)
detance of the source laver feaure

B Meters -

ssdabdbbain | o || apay Toes

c¢. Don’t forget to check use selected feature for this case.
22. Now try different conditions to select features by location. You may select
buildings that lies inside particular ward of Siddharthanagar municipality, etc.
Explore yourself

E. Make new feature from selected features.
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23. If you want to make new feature from selected features only then right click
on selected feature in table of content (in this case “LocalUnit”) and click on
“Export Data” givethe

name and location for output file, then click ok. (Note that when selection is
made Export Selected features is sected in dropdown menu)

Export Data 3
Export: /| Selected features w
Use the same coordinate system as:

(@) thiz layer's source data
() the data frame

E

feature dataset youexport the data into
¢ applies if yo ort to & feature datasetin a geodatabase)

Output feature dass:

i D:\DoS"WWork \Land Use Section \FY76_77LandUse Training_Rupand E.-

Cancel

F. Table Operations

24. Add or Remove field: In some cases you need to add extra fields in the input data
layer. (For Example: You mapped all buildings inside Siddharthanagar Municipality
and collected the data regarding their functional use. Suppose you now want to add
a new column containing the data about functional use of each building. At such
cases, GIS allows you to add fields and also specify what kind of data it will be
storing.)
Now add fields “funcNM” and “area” and specify their data type as text and double.
-open attribute table of buildingsOSM
-go to option and click add field
-write name of field and “funcNM” and specify data type as “text”.
-similarly add another field as “area” and specify data type as “double”.
To remove any field from attribute table, right click on feature and open attribute
table and now right click on field that you want to delete and click delete field
(Please note that once field is deleted it cannot be restored, therefore be careful
while deleting any field) (Make sure editing is off)

Table o x
- =B
H Find and Replace.., o
Bl Select By Attributes.., lass name type "
jding |Gautam Buddha Airport
|ding house
@ Switch Selection Jding house
[F Select Al iding house
jding house
Add Field... lding
Turn Al Fields On * Ming
Jdin
Show Field Aliases =
Arrange Tables » ding house
iding
Restore Default Calumn Widths 5o
Restore Default Field Order Jding
— jding
Joins and Relates ¥ iding
Related Tables } ding
A jding
i Create Graph.., lding
Add Table to Layout Jding
fging
-~
e Reload Cache fding
& Print.. Jding
iding
Reports 3 fding
Export... ging
Appearance.. ding “

T 1+ n [E 5 ©outof 10021 Selected)

B
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25.

26.

27.

28.

29.

30.

There are three geometry types for the Vector Data. They are: point, line and
polygon. Calculating geometry means — Calculating position for point, Area and
perimeter for the Polygon and Length for line. Similarly, there are also more
options.

Now you have created field “area”in attribute table, as area is related with
geometry of polygon GIS automatically calculates area of given polygon and
populates the field. For this right click on “area” field and select calculate geometry
and select “area” in property and use “square meters” in unit. (this calculates area
of each building.

Similarly try field calculator function. (Field calculator is used to populate all or
selected field at once which follows similar formula or relation to otherfield.)
Create field name as PPH (meaning is people per hectare) in attribute table of
SainamainaWardsWithPop and select data type as double. Now, as we know
density is ratio of population to area we can use field calculator to populate this
field. For this, right click on field PPH you just created and select field calculator.

Field Calculator x
Parser
(®) VB Script O python
Fields: Type: Functions:
Area_SQKM 27 @nmberA50)
Shape_Leng = ECOS ‘[ ))
Shape_Area string TExp ()
ICode ) Date |Fix ()
o 1t
Housshold (It )
| |Leg ()
Totsl 1sin{ )
Male 15ar ()
Female |Tan{ )
AreaHa v ‘
[ show Codeblock = [y & [+ -
PPH =
[Total] / [AreaHa]|
About calculsting fields Clear Load... Save...
Cancel

Double click on Total on fields section and type / and again double click on AreaHa
in fields section.

Exporting Attribute Table: Open attribute table and click options and click on
export, provide name of output and save document format as.dbf.

Field Statistics: Open attribute table and right click on any field that contains
numeric records and click on statistics.

Join/Relate Table: You can join two or more data table in GIS based on the common
ID which is also called join attribute from a table. We are trying to join population to
each ward of siddharthanagar municipality.

Right click on SiddharthanagarWards in Table of Contents and hover on Join and
Relates

then click join.

You have to choose field in this layer (SiddharthanagarWards) that is common with
any field of table you want to join. (In our case NEW_WARD_N)
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Now choose table you want to join onto SiddharthanagarWards then choose
field that is common and click ok. Leave other options as it is.

See the result by opening attribute table. Please note that once join is completed
attribute table and joined table are linked with each other until you remove all
joins.

Join Data x

Join lete you append additional data to this layer's attribute table so you can,
for example, symbalize the layer's features using this data.

What do you want to join to this layer?
Join attributes from a table b

1. Choose the field in this layer that the join will be based on:

[NEW_waRD N v]

2. Chooze the table to join to this layer, or load the table from disk:

o

] SiddharthanagarPopulation.csv L] =]
Show the atiribute tables of layers in this list

3. Choose the field in the table to baze the join on:

[NEW_WwarD M .

Join Options
(®) Keep all records L

All records in the target table are shown in the resulting table.
Unmatched records will contain null values for all fields being
appended into the target table from the join table.

() Keep only matching records

If arecord in the target table doesn't have a match in the join
table, that record is removed from the resulting target table,

validate Join

About joining data oK Cancel

Now try to do relate by similar process and see the difference.

G. Editing Table:

1. Editing table allow you to modify the field values or to enter the new field value
manually. Younare only allow to edit or modify field value in editing mode. You
willnow edit the attribute table of SiddharthanagarWards.

2. Right click on SiddharthanagarWards and hover on editor and click on start
editing. Now try to work out manuals.
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H. Creating Custom Projections:

The following steps will give detail Instructions to create a custom projection file for a
projected coordinate system with the tools available in ArcMap. The projection parameters
for the custom projection file must be obtained from the data source. It is important to note
that the all the topographic maps in Nepal is based on three projection parameters, all the

parameters remaining same except Origin: Longitude, i.e., 810 for Western Nepal, 840 for
Central Nepal and 870 for Eastern Nepal.

Horizontal
Datum

Spheroid: Everest 1830
Projection: Modified Universal Transverse Mercator

Origin: Longitude 810 East (Western Nepal), Longitude 840 East (Central Nepal) and
Longitude 870 East (Eastern Nepal)

Latitude: 00 North

False co-ordinates of origin: 500000 m

Easting False co-ordinates of origin: 0 m

Northing Scale factor at Central Meridian:

0.9999
HORIZONTAL DATUM
BIUOIE vo ti nshenssnns ians araisaissan Everest 1830 False co-ordinates of origin: ....... 500 000 m Easting
Projection: Modified Universal Transverse Mercator 0 m Northing
Origin: «eeveees Longitude 81° East, Latitude 0° North Scale factor at Central Meridian...................0.9999
Figure 1: Projection Parameters with 810 East Longitude (Western Nepal)
HORIZONTAL DATUM
\\
Bpherold ;. . .icaiiii e e . Everest 1830 \Eflse co-ordinates of origin : . .. . 500 000 m Easting
Projection ; Modified Universal Transverse Mercator : 0 m Northing
Origin :. ... . Longitude 84° East, Latitude 0° North Scale factor at Central Meridian:. .........0.9989
Figure 2: Projection Parameters with 840 East Longitude (Central Nepal)
HORIZONTAL DATUM
BIUOIE vo ti nshenssnns ians araisaissan Everest 1830 False co-ordinates of origin: ....... 500 000 m Easting
Projection: Modified Universal Transverse Mercator 0 m Northing
Origin: «eeveees Longitude 81° East, Latitude 0° North Scale factor at Central Meridian...................0.9999

Figure 3: Projection Parameters with 870 East Longitude (Eastern Nepal)
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Spheroid: Everest 1830

Projection: Modified Universal Transverse Mercator
Origin: Longitude 81° East

Latitude: 0° North

False co-ordinates of origin: 500000 m Easting
False co-ordinates of origin: 0 m Northing

Scale factor at Central Meridian: 0.9999

Spheroid: Everest 1830

Projection: Modified Universal Transverse
Mercator

Origin: Longitude 84° East

Latitude: 0° North

False co-ordinates of origin: 500000 m Easting
False co-ordinates of origin: 0 m Northing
Scale factor at Central Meridian: 0.9999

==
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Spheroid: Everest 1830

Origin: Longitude 87° East
Latitude: 0° North

False co-ordinates of origin: 0 m Northing
- Scale factor at Central Meridian: 0.9999

Projection: Modified Universal Transverse Mercator

False co-ordinates of origin: 500000 m Easting
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Steps

1. Start . When ArcMap opens, click Cancel in the Getting Started window that appears.

2. Navigate to View > Data Frame Properties > Coordinate System tab, and click on the New button

S|

Data F P i 5 B
ata Frame Properties s i EJ g
Feature Cache I Annntatia_rlgro_ups_l_@ﬂl_ljgjﬁtors I Frame | Size and Position
General I Data Frame Coordinate System | [jumination | Grids
'3 - | Type here to search 14 2 | G}‘q“ﬂ' =
I._. —_ -
B2 | Mew r Geographic Coordinate System... |
# [ Geographic Coordinate Systems Impaort... | Projected Coordinate System.. |
¥ [ Projected Coordinate Systems = |
Clear

> Projected Coordinate System ...

In the top box on the New Projected Coordinate System dialog box, name the new system,

MTUM_81. The name cannot contain spaces, but can include underscores (_). This name is used
for the .prj file name. Select Transverse_Mercator from the drop-down list, and enter the values

for the required parameters as shown below.

Mew Projected Coordinate System

il

General |

Mame: MUTM_81

Projection

Mame: Transverse_h"iermtor -

Parameter Value |z

Falze_Easting 500000 (5
Falze_Morthing 0.0000000000000000:00
Central_Meridian 81
Scale_Factor 0.9999|
Latitude Of Origin 0.0000000000000000:00 B

4. Click on the Change button to select a Geographic Coordinate System (GCS) for the custom

Geographic Coordinate System

Mame: GCS_WGS_ 1984
Angular Unit: Degree (0.0174532925199433)
Prime Meridian: Greenwich {0.0) | |
Datum: D_WGS_1934 I
Spheroid: WGS_1934
Semimajor Axis: 6373137.0

o F

| x

1

| ok || Gance ||

Aply |

projected coordinate system.

5. Click on the New button > Geographic Coordinate System...
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Spatial Reference Properties " 0 & ]

s

Geographic Coordinate System |

T - | Type bere to search QR | qu‘,ﬂ[
Q ITRF 1097 | Mew L4 | Geographic Coordinate Systerm..,
@ ITRF 2000 Import... | Unknown Coordinate System
) ITRF 2005
(£ TTRF 2008 . Clear ¥ | |

6. Inthe top box on the New Geographic Coordinate System dialog box, name the new system,
Everest 1830
and select the Datum Name: D_Everest_Adj-1937 from the dropdown list.

New Geographic Coordinate System w
Genercll_
Mame: Everest 1330

Datum

Mame: D_Everest_Adi_1937 -
Spheroid
Mame: | Everest_Adjustment_1337
Semimajor Axis: 6377276.3449999997
@ Semiminor Axis: £356075,4131402401
(7 Inverse Flattening 300.80169999999998

7. Click OK for New Geographic Coordinate System. Click OK again for Spatial Reference Properties.
Click
OK again on the New Projected Coordinate System dialog box.

8. On the Data Frame Properties > Coordinate System tab, Right Click MUTM_81 under Custom and
click the Add to Favorites button. This writes a copy of the custom projection file to disk. The

Data Frame Properties &

Feature Cache I Annotation Groups | Extent Indicators I Frame I Size and Posttion
General | DataFrame | Coordimate System | lluminstion | Grids

-’ vl Typie here to search - & | Q—; - ok

[55 Favorites

£ Geographic Coordinate Systerns
[ ] Projected Coordinate Systems
= [ Custom

omr™™

&2

Add To Faverites

Remowve From Favorites

Copy and Modify...

Save As..

Frirramb memedims b

custom projectiafile is listed in the 'Favorites' folder on the Coordinate System tab.

9. On the Data Frame Properties > Coordinate System tab, Right Click MUTM_81 under Favorites
and click the Copy and Modify button.
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Jata Frame Properties ™ ﬂ

Feature Cache | Annotation Groups | Extent Indicators I Frame I Size and Posttion |
General I Data Frame Coordinate System | llumination T Grids
v | Typehere tosearch v @R @
=l B% Favorites
@Iv UTM. 1§ : T
# 5 Geographic| Add To Favorites
® £ Projected C| Remove From Favorites

Copy and Modify...

Save As..,

10. Change the name to MUTM_84 and Value of the Parameter as shown below. Click OK for the

Projected ‘rojected Coordinate Sy_'st_em Propertics s s
General |

Mame: MUTM_84

Projection

Mame: Transverse_l:v'iermtor -

Parameter Value =

Falze_Easting SCO000.00000000000000000 &
Falze_Morthing 0.00000000000000 0000
Central_Meridian B-ilI]IJI}DI]IJI}DI]IJI}DI]EII}DI]I]

Scale Factor 0.995500000000000010

Latitude Of Origin 0.00000000000000 0000 o

Coordinate System Properties.

11. On the Data Frame Properties > Coordinate System tab, Right Click MUTM_84 under Custom and
click the Add to Favorites button. This writes a copy of the custom projection file to disk. The
custom projection file is listed in the 'Favorites' folder on the Coordinate Systemtab.

Data Frame Properties w

Feature Cache I Annotation Groups I Bxent Indicators | Frame ! Size and Position
General | DataFmme | Coordinate System |  |lumination | Giids

Wi | Typehere tosearch - R &

= B Favorites

) MUTM 81
# [ Geographic Coordinate Systems
# [ Projected Coordinate Systems
= [ Custom
) MUTM 81

Add To Favorites

Remowve From Favortes

Current coordinate Copy and Modify...
MM _34 Save As..,

-

12. On the Data Frame Properties > Coordinate System tab, Right Click either MUTM_81 or MUTM_84
under

Favorites and click the Copy and Modify button.
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Data Frame Properties & &
Feature Cache I Annatation Groups | Extent Indicators ! Frame I Size-and Position
Genersl I Data Frame | Coordinate System | lumination I Grids
_-’ - | Type here to search - Q g | (_"5 - o

= B2 Favorites
€3 MUTM_ Add To Favorites
[ T Geographic Remowve From Favorites
# 3 Projected G
E B Custom Copy and Modify...
0 MUTM_ Save As..,
€3 MUTM e

13. Change the name to MUTM_87 and Value of the Parameter as shown below. Click OK for the
Projected Coordinate System Properties.

——
Projected Coordinate System Properties — - ﬁ
General
Mame: MUTM_87
Projection
Mame: Transverse_Mercator -
Parameter “alue -
False_Easting SO0000. 0000000000000 000D |_|
Falzse_Morthing 0. GO0000 000000000000
Central_Meridian &7 000000000 000000000
Scale_Factor 05595000000 00000010
Latitude Of_Crigin 00000000000 00000000 il

14. On the Data Frame Properties > Coordinate System tab, Right Click MUTM_87 under Favorites
and click the Add to Favorites button. This writes a copy of the custom projection file to disk. The
custom projection file is listed in the 'Favorites' folder on the Coordinate System tab.

ize  Windows Help

Data Frame Properties ™ w
Feature Cache: I Annatation Groups, | Edent Indicators I Frame I Size and Position
General | Data Frame | Coordinate System | Jlumination I Grids

P v | Typehere tosearch - | G vt

B B Favorites
7 MuTM 81
MUTM_84
# ] Geographic Coordinate Systems
# [ Projected Coordinate Systems
= 5 Customn
& MuTM 81
3 MUTM 84

| Add To Favorites l

15. Click Apply and OK on the Data Frame Properties dialog box. The new custom projected
coordinate system is assigned to the current ArcMap document.
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Georeferencing

Georeferencing is the process of defining how raster data (for example, an image) are
situated in “real world” map coordinates. Georeferencing a raster is important because it
allows the image to be viewed, queried, and analyzed along with other geographic data.

How it Works:

Images or rasters (such as TIFF, JPEG and GIFF files) are comprised of pixels laid out in rows
and columns, with the image's origin in the upper left-hand corner. Raw images or rasters do
not have georeferencing information. To register these files you must align the image with
existing referenced data by matching up the data using known Control Points.

Getting Started:

1. Start . When ArcMap opens, click Cancel in the Getting Started window that appears.

2. Click the Add Data ¥ - and Murgiya.tif.
3. Click OK for the warning Unknown Spatial Reference
4. Right Click Layers and Click Properties.

[ Untitied - archizp)
File Edit View Bookmarks Insert Selection G
=R =) 0
& C Q5 LAl
Dra
Classificatic

@-\‘h Add Data...

=M 2
& MNew Group Layer

5 &3 Mew Basemap Layer

= [ Copy

Turn All Layers Off
Select All Layers

= Collapse All Layers
Reference Scale »
Advanced Drawing Options...

Labeling 3

Data Frame Properti

Change the propert
: frame, such as the ¢
Activate system it uses,

|Dr Properties... _—

5. On the Data Frame Properties > Coordinate System tab, Select MUTM_84 under
Favorites button.

Georeferencing an Image:

Now we are going to assign the control points in Murgiya.tif based on the X-Y Coordinates
information provided Georefrenciing folder(. In this case, the X and Y coordinate values of
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GCP in given excel file will act as the reference data that will be used to georeference the
Murgiya.tif layer.
6. Right click on Murgiya.tif file in the table of contents and select Zoom to Layer.

7. In order to georeference the image, you must first activate the Georeferencing
toolbar. From the

Customize menu select Toolbars and then check Georeferencing.

= - =

. o i - . ; H-
Georeferencing = || Murgiya tif e ) ~ I:I

8. Select the Georeferencing drop down menu and make sure that the Auto
Adjust is deactivated. If there is a check mark next to it, click on it to remove it.
This prevents the image from adjusting automatically after each link is created.

9. Search for desired location of control point (reference point) (Reference points
locations are provided in given folder with name of .jpg file as. GCPsLocation,
GCP1, GCP2, GCP3 and GCP4.

0] Gep1JpG 12/3/2018 7:38 PM JPG File
=] GCP2JPG 12/3/2019 7:39 PM JPG File
=] GCP3JPG 12/3/2019 7:38 PM JPG File
=] GCP4JPG 2/3/2018 7:33 PM IPG File
= GCPskmz 12/3/2019 8:23 PM KMZ
5 GCPsxlsx 12/3/2019 8:34 PM Microsoft Ex:
= GCPs_Location.jpg 12/3/2019 7:35 PM 1PG File

10. Use these pictures to identify the location of reference point on Murgiya.tif. Once
points are identified add control point on that location. Do this for four reference

location provided. The below figure shows the location of reference point 1.
e e i " "\

Adding Control Points

11. From the Georeferencing toolbar select Add Control Inpuk % and ¥ ...
Points icon+" . Click on the desired point or location Inpuk BMS.of Lon and Lat:
and then right click.

Zancel Point
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12.Click Input X and Y. Next, enter X and Y value for the X

point or location from given GCPs.xIxs. Click OK. Gl I 43 205572

13.Zoom back to the Murgiya.tif later and repeat the v: [7o10.233032
steps 9-10 for the remaining 3 points.
OF I Cancel

Once all reference points are entered then click update display in dropdown button of
georeferencing.

Georeferencing 'i_Murgrya 1if

Fit Tex Disp?ay

Auto Adjust

Flip or Rotate 3

Transformation 3

Options...

Saving Georeferenced Data
Click on update georeferencing in dropdown button of georeferencing.

Click Rectify option from the Georeferencing drop down menu. Rectifying your data creates a
new raster dataset in either ESRI GRID, TIFF, or ERDAS IMAGINE format.

Saving Map Document
Save the project as Georeferencing.mxd.
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Digitization

Digitizing

Digitizing is the process of drawing or tracing map features to create a new geographic file. ArcMap
has some digitizing tools that allow creating new shapefiles without additional hardware or
software. Before starting digitization, the map must be registered into real-world coordinates
(i.e., the map should be georeferenced). This allows digitizing features directly in geographic

space.

Creating new shapefiles and digitizing

basics Steps:

1. Click

Windows Help

==Ll

Catalog

Open the Catalog window to
access and manage your data.

%' Press F1 for more help.

2. Right Click Folder Connections and click Connect To Folder. And establish a connection
with a required folder

Grofly @ Eae sl
Location: & Felder Connections

| B3] Home - Documentst ArcGIS

E.‘ DLOE 0 =
e D:\TraiE Connect To Folder.., |

= @ Toolboxes| o HEfT =k

— e i

=
b3
yaleas &l

|:[| I+

Creating Point Shapefile

3. In the Catalog, Right Click on folder where you want to create shapefile then point to New,

then click
Shapefile.
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Z- Catalog
x4y @|Ex e 2
Location: E=] D:\Training\03, Vectorization

& [ Home - Documents\ArcGIS
El (3 Folder Connections
[ £ Di\Training\02.Georeferencing
el D\ Training\03 Vectogzac, KR
=] ﬁ Toolboxes @ Copy
& Bl My Toolboxes i
& [l System Toolboxes
& [ Database Servers
& [Gl Database Connections | £ Disconnect Folder
= Refresh

Rename

-~
Folder e
File Geodatabase | New 2

Personal Geodatabase =] Item Description...

Database Connection... [ Properties...

ArcGIS Server Connection...

Layer...

Group Layer

Python Toolbox

Shapefile... |

e 00 &k waRlE

4. Rename New_Shapefile to ‘Infrastructures’ in the Name text box. Then Click Edit.

Create New Shapefile M

Mame: Mew Shapefile

Feature Type: ’Pﬂil"ﬂ: vl

Create New Shapefile ﬂ

Name: School
Feature Type: Point v]
Spatial Reference
Description:
Unknown Coordinate System A
4 ;
[7] Show Details
[7] Coordinates will contain M values. Used to store route data.
[7| Coordinates will contain Z values. Used to store 3D data.
0K | | Cancel

5. Click MUTM_84 and then click OK. Click OK again.
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Spatial Reference Properties &

-
XY Coordinate System |
'7 vl Type here to search - G ,a| G_# v 5

E E§ Favorites

MUTM 81

£33 MUTM 87
[ 5 Geographic Coordinate Systerns
® £ Projected Coordinate Systems

6. The new shapefile Infrastructures appears in the Table of Contents.
Creating Line Shapefile

7. Inthe Catalog, Right Click on folder where you want to create shapefile then point to New,
. i Catalog
thenclick oo td Bl
2 Location: £ D:\Training\03, Vectorization

z2] Home - DocumentsiArcGIS
£l (3 Folder Connections

[ £ DA\Training\02.Georeferencing

[E2l5s] DA\ Training\03, Vectarization

= [ Toolboxes @ Copy
& Bl My Toolboxes : 2cbe
& [l System Toolboxes
& Database Servers kenare
& [l Database Connections | & Disconnect Folder
; el =
E5 Folder < Refresh
- ]
.4 File Geodatabase | Mew dl
| 4 Personal Geodatabase l_E:] Item Description...
|3 Database Connection... P Properties...
Q_EJ ArcGIS Server Connection...
<> Layer..
&:}2 Group Layer
@ Python Toolbox
|D Shapefile...
Shapefile.
Create Mew Shapefile 2
Mame: Road
Feature Type: IF‘oh'I'u"ue v-]

8. Rename New_Shapefile to ‘Road’ in the Name text box. Then Click Edit.
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Create New Shapefile &

Name: River

Feature Type: [F‘ol}rline . |

Spatial Reference

Description:

Unll:inown Coorﬂinate System -
¥

[7] Show Details

[] Coordinates will cortain M values. Used to stors route data.
[7] Coordinates will contain Z valuss. Used to stors 30 data.

[ ok || cameel |

9. Click MUTM_84 and then click OK. Click OK again.

Spatial Reference Properties &

XY Coordinate System |

"3“ v| Type here to search v g :a| Gﬁ 5%

=l B& Favorites

@33 MuTM 81

@

€53 MUTV 87
[ £ Geographic Coordinate Systerns
[ [ Projected Coordinate Systems

10. The new shapefile Road appears in the Table of Contents.

Creating Polygon Shapefile

11. In the Catalog, Right Click on folder where you want to create shapefile then point to New,
then click
Shapefile..
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Z‘ Catalog
G o la @Bl E
Location: E=] D:\Training\03, Vectorization

& [ Home - Documents\ArcGIS
El (3 Folder Connections
[ £ Di\Training\02.Georeferencing
[2l58] D:\Training\03 Vectarization
=] ﬁ Toolboxes @ Copy
& Bl My Toolboxes : 3cte
& [l System Toolboxes
& [ Database Servers
& [Gl Database Connections | £ Disconnect Folder
- -~
L

Rename

Folder L

File Geodatabase | Mew r
Personal Geodatabase |Z] ttem Description...
Database Connection... [ Properties...

ArcGIS Server Connection...
2 Layer..

Group Layer

Python Toolbox
Shapefile... |

12. Rename New_Shapefile to ‘Landuse’ in the Name text box. Then Click Edit.

Zreate Mew Shapefile ﬁ

Name: Landuse

Feature Type: lF‘nl:.rgnn b |

13. Rename New_Shapefile to ‘Landuse’ in the Name text box. Then Click Edit.

Create New Shapefile o

Name: Landuse
Feature Type: IF‘nhrggn ".]

Spatial Reference

Diescrption:

Unknown Coordinate System -

£ b

[7] Show Details

[7| Coordinates will contain M values. Used to store route data.

|| Coordinates will contain Z valuess. Used to store 30 data.

[ ok || cancel

14. Click MUTM_84 and then click OK. Click OK again.

106



Spatial Reference Properties [z

XY Coordinate System

. Type here to search v (O ﬂ | le - ‘:

= E2 Favorites

€ mutm 81

.r"_'a

-

& MUTM_87
& [ Geographic Coordinate Systems
& [ Projected Coordinate Systems

15. The new shapefile Landuse appears in the Table of Contents.

Open attribute table of all three shapefiles you have created and add required field as per your
requirement.

16. Creating and Editing Features:

a. Right click to Infrastructures. Go to edit features and click start
editing. (Once you start editing Infrastructures, Landuse and Road will
also be available for editing since they are in same folder.

b. Select Infrastructures in create feature window.

Editor~ | » | I : I3 s EIZ' =] =

He-rl i 23 LR SR TR

|
| szt o I T . _?.':;]Create Features
A TR R S T e ke s ]

c. Select Infrastructures and click point under constructiontools.

d. If you are done with digitizing all the interest points. If Click Editor and
then click Save Edits. Click Stop Editing. You may also add data to field you
have created during diting.

Editor =| | &

"7 Stop Editing
G SaveEdits

e. Similarly, you can edit and create road and landuse. Select line and
polygon from construction tool.
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1. InArcToolbox double click on “Conversion Tool” and then click “Kml To Layer” to convert
the .kml files into layer OR click “Search” option and type “Kml To Layer” to open directly.

2. Now select “My_Working.kmz” as input and set your working location as output
location and name “My_Working_fnal” as outputfile.

#.. KML To Layer W O *
Input KML File
| C:\Users\DELL-PC\Desktop'kml\My_working.kmz | E.
Qutput Location
| C:\Users\DELL-PC\Desktop\Training | B
Output Data Name (optional)
| My_weorking_final |
[ include Ground Overlay {optional)
< >

Cancel Environments... Show Help >

3. Click “ok” to save the file.

4. On the layer file displayed in “table of contents”,right click on polyline and on the
“data” tab click export data to export data on .shp format.

5. Similarly, export points and polygons in .shpformat.

6. Add exported data and see its properties>source tab(Right click on points and click on
properties then select sourcetab.
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14. You will see that it

ha S WGS 1984 as coo rd in ate General Source  Selection Display Symbology Fields  Definition Query  Labels  Joins & Relates Time  HTML Popup

system. Extent

Top: 27.688032dd

Left: 83.340688 dd Right: 83.341468dd
Bottom: 27.686559 dd

Data Source
Shapefile: D:\DoS\Work\LandUseSection\FY 76_77\LandUseTrainin ~
Geometry Type: Point
Coordinates have Z values: Yes
Coordinates have measures: Yes

Geographic Coordinate System:  GCS_WGS_1984

Datum: D_WGS_1984
Prime Meridian: Greenwich
Angular Unit: Degree

v
£ >

Set Data Source...

15.Add this data to arcmap is previously saved Georeference.mxd. You will see that data
you created from google earth is shifted from its original location. This is due to

difference in coordinate system.

Converting GPS file (.gpx) to Shapefile

1. Open ArcMap

2. Go to ArcToolbox>Coversion Tools>From GPS>GPX to Features

3. Choose your .gpx file as input (Waypoints_17-AUG-19.gpx in our case) and provide output
feature class location in output feature class.
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ArcToolbox

ArcToolbox & GPX To Features
2] % 30 Analyst Tools =
= @ Analysis Tools Input GPX File

= @ Aviation Data Management Tools
m B Aviation 0I5 Tools
= & Aviation Tools Output Feature dass
m & Bathymetry Tools | D:'lDoS'I,".".n'nrk‘d_andLISESEcﬁun\FT?G_??'U_andLlseTraining_F|
= @ Cartography Tools
=] ﬂ Conversion Tools

=] & Excel

=] %1 From GPS

3
= %; From KML
= B From PDF

[ & From Raster Ok Cancel Environments. .. << Hide Help
= &y From WFS ' ' -

4. Click ok.

Shapefile is created from GPSfile.

6. Note that coordinate system of created shapefile will be in GCS_WGS_1984 as google earth
data. (You can see this in right click>properties>source of that shapefile)

7. Now you create your own shapefile and digitize using collected GPS data in ArcGIS
environment.

| C:\Users\DoSTSLUMD\Desktop\Waypeints_17-AUG-19.0px| |2

w

Converting excel fiel (.csv) to Shapefile
1. Open ArcMap
2. Add yours excel file (copy of coordinated.csv in our case)
3. Right click on added table and click on display XY data.

*
A table containing X and Y coordinate data can be added to the
map as a layer
Choose a table from the map or browse for another table:
| Copy of Coordinates .csv J
Table Of Contents o x Spedfy the fields for the ¥, ¥ and Z coordinates:
% : a;} \EL ‘u X Field: |Eash’ng v|
¥ Field: i
g = Cavers |Norﬁ1lng w |
el Z Field: i w
= £ D:ADeS\WorkiLandUseSe b [reioht |
i~ all =
E - opy of e e Coordinate System of Input Coordinates
B Open -+ i
Description:
Joins and Relates 3 Projected Coordinate System:
MName: MUTMa4
x Remove Geographic Coordinate System:
Mame: GCS_Everest_Bangladesh
Data . »
Edit Features »
ﬁB Geocode Addresses..,
5 Display Route Events... [show Detais Edit...
4 "
;; DISFIIE‘_'," XY Data... Warn me if the resulting layer will have restricted functionality
Pro perti £5... About adding XY data oK cancel

110



Right click on added table and click on display XY data.

4. Select Easting on X Field, Northing on Y Field and Height on ZField

Edit coordinate system and select MUTM84

Then click ok

Points will be displayed in ArcMap

Now Right click on copy of coordinates.csv events (not in copy of coordinates.csv) click on
data and export data.

9. Shapefile from excel file is created.

10. Now you create your own shapefile and digitize using data in excel in ArcGlSenvironment

© N o w
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Performing Analysis in ArcGis

1. Buffer

a.

b
c.
d.
e

bl

Add required data to arcmap.

Add given data inside spatial analysisfolder.

For buffer, open arctoolbox>analysistools>proximity>Buffer

Choose Road as input

Provide your location for output and give other parameter as shownin figure
below then click ok.

See the output

Again, open buffer and follow same step but change dissolve type toall this time
and click ok.

Now see the result and compare the attribute table of bothresults.
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You see Road attributes transferred to each buffercreated when dissolve type

was none and other ha all attribute collapsed generating only buffer area.

#, Buffer — O ot
Input Features Distance ~
[Road =] B [value or field]
Output Feature Class . i
| C:\Users\DoSTSLUMD \Documents\arcGIS \Default.adb\Road_Buffer | [,Z_ﬁ; l-roeugldstiir;ciiput
Distance [value or field] features that will be
(@) Linear unit buffered. Distances
| ko | | Meters - can be provided as
O Field either a vglue

representing a
linear distance or
Side Type {optional) as a field from the
| FLULL v| input features that
End Type {optional) contains the
| ROUND V| dlstﬁnfce to buffer
Method (optional) each feature.
| PLANAR vl : :
e e [f linear units ara
ﬁgil;e e fopkong) not specified or are
| V| entered as
Dissalve Field(s) (optional) Unknown. the
[l Fp ” linear unit of the
[] roaD_cLass input features’ W
[ LIng NO2 spatial reference is
E | cancel | Environments. .. | <= Hide Help Tool Help

2. Clip feature
For clipping, open ArcToolbox>Analysis Tools>Extract>Clip
Select features to be clipped as input (in our case since we are tryingto extract

a.
b.

Sainamainalanduse of ward 1 only so input feature is SainamainalLanduse)

Select Ward1 as clipping feature
Select output location and click ok.
Observe and analyze output.
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“, Clip — O

Input Features . Dutput
]SEinamainaLanduse :! E Feature Class
Clip Features ==

| Ward? =] [.'—j The feature class

to be created.
Cutput Feature Class

| D:\DoSYWork\LandUseSection\FY 7677 \LandlUseTraining_Rup:

| | Meters w

¥ Tolerance {optional)

0K Cancel | Environments. .. << Hide Help . Tool Help

TT TIT TR AT = ~ w T L= LT

3. Union
a. For Union, Open ArcToolbox>Analysis Tools>Overlay>Union
b. Select features that you are creating union of (in our case inputsare
Sainamainalanduse and SainamainaWardsPOP)

c. Select output location
Leave other parameters as it is and click ok.
Observe and analyze results (data and attribute both)

o S | Y
% Umon
Input Features R .
=l &
Features Ranks +
%/ SainamainaWWards :
B ) x
7 Sainamainalanduse
£ >
Cutput Feature Class "
| C:\Users\DoSTSLUMD \Documents\ArcGIS \Default. gdb\Sainamaina\Wards_Union | E-
JoinAttributes {optional)
AL |
XY Tolerance (optional) ]
jMeters w |
Gaps Allowed {optional) v
l;]-K | ] Cancel - | Frvironments. .. - c<-H-i-r|F- .HF'JI'}
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4. Merge
a. For Merge click geoprocessing>Merge
m Customize  Windows
Buffer \1 G
Clip E

Intersect

*

Union
Merge

Diszolve

Search For Tools

ArcToolbox

'ﬂ ﬂ f;‘l cft' c:"il' f-'\l f;‘l cft'

%

0% &

Environments...

Results

MaodelBuilder

Python é
1

Geoprocessing Options...

I
Select input feature same as in union and select location of output.

Click ok.
See the results and attribute table
Compare outputs of union and merge. They differ in attributetable.
Also union creates separate polygon in overlapping area whereas merge leaves
input polygons as it is (ie. There may be overlapping polygons in output of merge as
well)
5. Intesect
It is similar to union, but produce output for intersecting area only Do it yourself

-0 oo T

6. Dissolve
a. Open geoprocessing >Dissolve
b. Select input feature same as SainamainaWards and select location of output.
c. Dissolve fields select Gapa_NaPa.
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"\ Dissolve

= o

bt

Input Features

ISainamainaWards

Output Feature Class

| C:\Users\DoSTSLUMDDocuments \arcGIS \Default. gdb\SainamainaiWards_Dissolve 1

Dissolve_Field(s) {optional)

JFm

[] oBIECTID
[] pcope

[] pISTRICT
[ pan

[ oas
GaPa_MaPa
] Type_GN
M GN copE
<

SelectAl | Unselectall
Statistics Field{s) {optional)

Add Field

i |

¥

[ox 1

Cancel | Envirenments. ..

<< Hide He;ip

Dissolve_Field
(s) (optional)

The field or fields
on which to
aggregate features.

The Add Field
button, which i3
uzed only in
ModelBuilder,
allows you to add
expected fields so
you can complete
the dialog box and
continue to build
your madel.

Tool Help

d. See the results and attribute table.
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Geodatabase

1.Creating FileGeodatabase & Feature Dataset
Qe -

Fle Edit View Bockmarks Insert Selection Geoprocessing Customize Windows Melp
Spatial Adjustment= & - & - [iba0D
LarQ - xf@ @z

0 Ansdyst= [

Tatie OF Contents.

AGRICULTU

RESIDENTIAL

andlse_ Intarsect
AGRICULTURAL

U AR 2l

ot - Archiag

Est

View  Bookmarks

K

Insert Selection

24000

LESEER & |

30 Anstyst

Tabsiie OF Cantents

FOREST
MDUSTRIAL

RESIDENTIAL
MCLASSIFIED

RESIDENTIAL
COMMERCIAL
RIVERINE LA
CULTURAL AMD ARCI
MINE AND MINERALS

W UNCLASSFIED
Landlse Intersect
AGRICULTURAL

o

LAKE ARE:

CULTURAL AND ARCHEOL

MINE AND MINERALS

PUBLIC LSE

MOUSTRIAL

{CAVATION AREA
OTHER

- UNCLASEEIED

o

3

Drawing = & 1 Ao A

2.Naming Feature Dataset & Choosing Coordinate System
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gical data

onal facdatshaca

[
Compasite Address Loca

Hew File Geodatabase

mBe
~ Canaleg
P Y -| 24| %
Logstion: |3 Symg Geoderabase.gib
B S
=1
# (3 SRECYCLEBIN
w_dita_tanahun
8-16_from sandeen
eciagical data
SISRS
il 5 EE Mags Hydro Sample
LIDAR:
o5 Road Bisesn
Cogy
Delete
Aename
Hafeash
Make Diefault Geodatsbase
4 ot Adminiztratian
{ Distributed Geodatabase
ki eature Class e tiiis
= Mew Feature Dataset
o T Tl
oo
] : B Relationsg s Goorata Senice.
L]
at) W Raster Catsiog. Hem Descriptian.
| B Raster Dataset .
T | B Mosaic Dataset 5 Catslog 0 5e

B Schematic Dataset
L]
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New Feature Dataset X

Name: Land_Distributior|

New Feature Dataset X

Choose the coordinate system that will be used for XY coordinates in this data.

Geographic coordinate systems use latitude and longitude coordinates on a spherical
model of the earth's surface. Projected coordinate systems use a mathematical
corwersion to transform latitude and longitude coordinates to a two-dimensional linear

‘ |T‘,upe here to search

[= G Favorites A
) GCS_WG5_1984
LEINEPAL MUTM_CM 84 EVEREST_1830)
&3 Nepal Nagarkot TM
& Nepal Nagarkot TM-81
&3 Nepal Nagarkot TM-84
& Nepal Nagarkot TM-87 k
& Nepalg4 I
5] Nepal_MUTM_Centrai_84_Everest_1830
@ Nepal MUTM_Central_87_Everest 1830 W

Current coordinate system: b

NEPAL_MUTM_CM_84_EVEREST_1830 ~
Authority: Custorn

Projection: Transverse_Mercator
False_Easting: 500000.0
False_Morthing: 0.0

e | Central_Meridian: 84.0
Scale_Factor: 0.9999
Latitude_Of_Origin: 0.0

Linear Unit: Meter (1.0}

3. Adding VDC & Municipality level dataset & Nagarpalika Boundary
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Bl 3 Di\Landuse Data_waling\Waling\Geodatabase\NLUP_DISTRICT_VDC_MUTM_84.gdb
= 80 LANDUSE_84
=] District_ VDC_Landuse
AGRICULTURAL
FOREST
RESIDENTIAL
COMMERCIAL
RIVERINE AND LAKE AREA
| CULTURAL AND ARCHEOLOGICAL
MINE AND MINERALS
PUBLIC USE
INDUSTRIAL
[ EXCAVATION AREA
OTHER
M UNCLASSIFIED
[l 13 Di\Landuse Data_waling\waling_new\Geo-Database\PKG_16_Syangja_84 Final.gdb
= B0 Landuse_84
E LandUse_Intersect
AGRICULTURAL
FOREST
RESIDENTIAL
COMMERCIAL
RIVERINE AND LAKE AREA
CULTURAL AND ARCHEOLOGICAL
MINE AND MINERALS
1 PUBLIC USE
INDUSTRIAL
[ EXCAVATION AREA
OTHER
m UNCLASSIFIED

4.Geoprocessing allowing to use Merge tools.

Wrong way

Fila Edit \iew Bookmeds et Selactio
Soavial Adpsstment- K

30 Analyst= |

CYES]
T RESHMNTIAL A
=7 UNCLASSIFIED

5118 D Landuss Dinta waling\Waling)Gack

= 9 LANDUSE 34
= I District VD _Landine
AGRICULTURAL
FOREST
RESIDENTIAL
COMMERCIAL
KIVERINE ANDI LAKE AREA
CULTURAL AND ARCHEOLOGT
MINE AND MINERALS
BLBLIC USE
= INDUSTRIAL
[ EXCAVATION AREA
OTHER
W UNCLASSIFIED
U D anchme Data_walingwaling niew,
i Landuse 54
I

Talihe O Contenls ax [

AGRICULTURAL
FodES]
RESIDENTIAL
COMMERCIAL
RIVERINE AND LAKE AREA
CULTURAL AND ARCHEOLDG!
MINE AND MINERALS
PUHLIC USE

= INDUSTRIAL

O3 EXCAVATION AREA
OTHER

W UNCLASSIFIED

Ly W PN was AR

Orawing- & L= A= (el

4 ® - +v.'|_anua i 1
=, | Edror- mEy i A
@ ®. = ——
- Catnkog

A| Output Dataset

i Remarks [Text)
i AREA_M [Dochic)

% [
Tre: uput astaser it wil cormain &8
+ eombingd inpil datimts
x
1 wiling
1 Iformation
3 stabasagdh
bstribuiton
anduse
ety
al by
bayy
* )
LR gl =gl - |
= LEVELS (Tast)
i LEvELS (Tt}
4 LEVELY (Tewt)
5 kame [Tout] fa_tanatun

16 from sandeen

5 ARES M {Debla) r
< i3
! okt o Sk
v - & 2 Maps Road Bisedh
s =1 | [ = EIMY
Seve a3 ypet  Fashire dasses «| | Cooent w ®
» B aecToeinon

] F N P O Y
Imru A e %

450360661 309820705 Meter

2

A Gl Catalog G5 s

Right way
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_# Merge
B
= Combil muifiple input datasats info a
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¢ . 23 M
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s q.|
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I (Shart) | ]
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i) LEVELS (Tet) |
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ok | concel | Ewdronments.. | << Hide Help Taol Help
7 7t
"\ LA -
5.Building Query Expressions.
° tithey Archdan ()
File Edit View Bookmarks lInsert Selection Geoprecessmg Custornze Windows Help
Spatial Adjustment= | k7 7 = 8| BDAEB b HE X[ E BEERO =y snopping-[BIE[E[E] {2 7l 10 @ oW B lmimw g iy
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6.Geoprocessing allowing to use Clip tools as per your area of Interest.
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Creating Layout

1.Selection of Template & Paper Size
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2.Data Frame Properties (Inserting Grid)
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| Tuen All Layers Off
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Craange the properies of
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Step 2:

£ L |
Data Frame Properties

Ly

Feature Cache Annotation Groups Extent Indicators Frame
General Data Frame Coordinate System lluminztion

Reference grids are drawn ontop of the dataframe in Layoutview only. Ste

Step 3:

Remove Grid
Style.
'i’roparﬁss._
| ConvertTo Greprics
l Lk
Grids and Graticules Wizard
8728 AlA16. Which do you wantto create?

() Graticule: divides map by mendians and parallels

(® Measured Grid: divides map into a grid of map units

() Reference Grid: divides map into a grid for indexing

Grid name:  |Measured Grid

<.B_E'u:k_ Next> I [ Cancel

L 4
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Step 4:

Step 5:

Create a measured grid

Appearance
(@) Labels only

Style:

() Tick marks and labels

() Grid and labels

Coordinate System -

<Same as data frame> ~
Transverse_Mercator
False_Easting: 500000.000000 v

Intervals

| <Back [ New> | |

Cancel

Ll A

L

Create a measured grid

472000

[T3093000 3096000

Measured Grid Border

[]Place a border between grid and axis labels

Nealline

[]Place a border outside the grid

Grid Properiies

(") Store as a static graphic that can be edited

® Store as a fixed gnd that updates with changes to the

data frame

™ <pack

Cancal |

e g o

=T

T
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a
Fle Edt Vew Bockmads luen Ssiecton Geoprocsisng Customize Windows Help
Spaial Adjusment [ s DB2ES M| 0 e . I i
: — Symaol Setechcr » g
T, : o N e
Lama Mo ZINE S § Fieor PP e —— -
: ——————— " Clm o 3. Cumene sy
30 Anaiys: 1 LIl QR E s
ki ) Ratwemacns. 5 ax
f S B o @ummm O sagos
FemCochn  deotsion s Friestndestors  Fone  Sonmd Pasis | Sanoeap Agnican -
Gannm Data Frama Cocadnam Syshem Ihemraton G005 B £
wther o . mac
Hetererce GhCS aw Crawn 07 100 Of the Cta TArYE I Lap0atview Doy, Step Ard [ -.
@ . = i 20190
" e mred s Heow Gt e
Hngt [ ol sk rdo) Step 4th 44 iem 20191 gan
Remewi Gl
- ot Symbal...
Hra 20197
o : PR = Remt | Lad ko a0na v
Crwmon -
15 o
T Dsplapucia g " of ma cactram Tice 20015 ha fess
1 e contactine o
] e smoten picaa
l o | SR ploads Comaneised
Wotway  Hoheay  Bonessen
| namp
‘ x Casce Apchy
A . Eepromsry Maprfosd  iteris
1 -
* i 1§ My Tooloones
i & Syztem Toolkanes
£ i Distacase Servers
ke Coreal Apily il >
TP v < 3 =0 ey @ Catgioo |0 Searct
Drawing=[R 1 4 L= A= [ 2aal [® g A-h-B- .-y

)p
=
Lines System Intervals =
! Labal Axes Step 1st
| 120{330 |340) 350 35 370|380 | 390 400210, ~ Catalog
| Top | Left ~*| Bottom /| Right ot
| v AL @
Label Style i Pt : E
Fomat. (e Xt Mixed Font Labe| =
Font  |@) Anal " {® Group by cecimal point Hi
Size: 78 - ' B 7 u I: Specify he number of digits in a group ::
s v d
f ] it
Color LebelOfiset (6 | pts Secondary Font b
Name: | @) Anal v] he
Step 2nd ) e
Size: 148 v | B I u
| ahel Oriantation : ) ar
Step 4th
Vertical Labels: P coor | Step 3rd s
| D Top Le-‘l DBwom - ‘2
i
| D
| Step 5th is
5
s
n
0K Cancel Apply Apply |
— v L v
EEEEN % 2 F\
NEEEEEE + 1 F\Gealogi
More Colors.. B 3 HA

129



Step 8:

Step 9:

e

il
'

-

Reference System Properties

Axes Labels Lines Sysiem Intervals

Display Properties

() Show as a grid of lines
(") Show as a grid of ticks

‘ (® Do not show lines orticks ,

A |

=T

Reference System Properties

Axes Labels Lines System Intervals

Interval
Linits: ;Me:ée;s; Vi
X Buis Interva 2000
l | Step 1st
Y Axis Interva ‘ZDUDI |
Origin
(JUse origin from the current coordinate system
(®) Define your own origin:
) X Origi ‘amuuom}cmm |
Y Origin: ‘m&ummnu |
Step 2nd
| ok | Cancel
_l—l |
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Step 10:

Data Frame Properties X
Feature Cache Annotation Groups ExtentIndicators Frame Size and Position
General Data Frame Coordinate System llumination Grids

Reference grids are drawn on top of the data frame in Layout view only.
¥ Measured Grid | NewGrd.. |

I Remove Grd ‘

| St |

| Properties... |

| Convent To Graphics |

Step 2nd Step 1st

Cancel §_  Apply :
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3.Building Query Expressions

Layer ties
- General Source Selection Display Symbology Fials Joins & Relates Tima HTML Popup
Definition Query:
Query Builder b4
o~ -
Step 1st
W
el <> | | Like | 1-AGRICULTURAL Step 3rd
Query Bulder. | Step 2‘“d @ R V. 5@5&1_—) P
(Double click) | | > || >- | And| |3.resenTiAL
) 5-INDUSTRIAL
A = 190 | 6-PuBLIC USE
| | | 10- RIVERINE AND LAKE AREA
[=Ji] [ ] [t |
[ ][] [ver| PERORGGEVEESY Goto: [ |
SELECT * FROM Waling_NaPa_ward13 WHERE:
D=1
Clear | Verly || Help || load. | Save. |
Step 4th ( ok J)J Comel |
e .
Layer Properties
General Source Selectiol ) HTML Popup
Query Builder X
Definition Quary: %
cTl
D=10RD=10 EBJE 0 &
LEVELT
LEVEL2
LEVEL3 =
| -] = Like
[ |[s=] [ana
zel | Or
T =
_|i%1 | Not
amian, | =% L0 (] |
s || m | Nl | GetUniqueValues | GoTo:
SELECT " FROM Waling_NaPa_ward 13 WHERE:
lb=10rRD=10 |
Clear | | Very || Hep || load || Save.
[ ] comcel
[ ok || comcat | [ Appl
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Layer Properties Step 1st X
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Show: 5 &
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Courtesy: Survey Department
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Launch QGIS

» Launch QGISfrom

Start == All Programs == Quantum GIS
OR

QGISIcon on the desk top

* Open window Quantum GIS (Figure 1.1 below)

Courtesy: LMTQ

Opening Raster

« Forthis exercise we demonstrate three types of GISdata
> point
> line
> polygon.

+ These require geo-referenced base data.  Such base data

could be in the form of
v Topo sheets
v Cadastral maps (village maps)
v Remote sensed images
eg., Google earth images, RSdata, LANDSAT data.

» The accompanying CDprovides a registered image named
nugu.tif.

. ?Bf)en this file by selecting Add Raster Layer icon (Figure
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Figure 1.1
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Figure 1.3

Opening Raster e —— — aad

* Open a GDAL Supported Raster Data Source
window opens (Figure 1.3)

+ Select nugu.tif and select Open (Figure 1.3)

*Observe the nugu.tif opened in the window
(Figure 1.4)

MpNetmok  Fla nans: Fuo |
Fimdboe  [EDAL[AAe =] anoel

[#8] [Eorare | a0 1 8T B N ETE P | = B

&

Fi 1.
igure 1.4 Verifying geo-referencing

» The opened raster file is geo-referenced

* To confirm the geo-referencing move the
cursor on the opened map; coordinates
change in the coordinate window at the
bottom of the screen (Figure1.5)
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Figure 1.5

4 Quantum GIS 1.7.2- Wroclae
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Figure 1.6
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Creation of Vector Point Data

T create a new point layer select the icon
New Shapefile Layer (Figure 1.6)

Step1
* A window pops up titled “Coordinate
Reference System Selector” (Figure 1.7)

* Slect as the coordinate reference system
WGS84 (Figure 1.7)

» Select OK

* A window titled New \ector Layer
is displayed (Figure 1.8)

Figure 1.7
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Figure 1.8
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Creation of Vector Point Data

* |In the same window note the New attribute box:
it hasattributes of Name, Type, Width and Precision

Step 2

» Add new attributes (Figure 1.9)
v Name: village
v Type: text

v Width: 40 (this is subjective decision as place names
are generally within 40 characters)

» Cometo Attribute List box (Figure 1.9)
Select mm) Add to attribute list
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Creation of Vector Point Data

* In Figure 1.8 select option == Type and then
== Point

* We need to add ‘attributes next. This step
requir lanning in detail

> For eg., an anti- poaching camp can have the
attributes:
1. Number of staff
2. Number of GPSetc

> Next create layer of villages with attributes
such as:

1. Name

2. Taluk

3. District

4. Population 15

Figure 1.9
2 Quentum G5 1.7.2 Wraclan
LN S T © Hew Voctor | aver
J A E g e
O R e e Fobyoun
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; A tricutes kst
skt attrntes et
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Creation of Vector Point Data

Add taluk and district data in village attributes
> by repeating Step 2
Add population data: to do this, we need to set
Type of data in whole number (Figure 1.10)
> repeat Step 2 (Figure 1.11)
After this select OK(Figure1.11)

Youwill be guided to the Save Aswindow.

> Select the directory in which you would like to
save the data. For this example name it as
‘Village’ (Figure 1.12)

> Select Save.

Figure 1.11
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Figure 1.12
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Creation of Vector Point Data

» Onsaving, layer is stored in specified folder

* This layer is automatically added to the QGIS
window. (Figure 1.13)

21

Creation of Vector Point Data

* Next, add villages (features) to the villagelayer
+ Todo this the layer has to be made editable

Step 3

+ Selectthe layer and then select Toggleediting icon
(Figure 1.14)

* Onenabling, in the layer window, the toggleactive
icon is enabled (Figure 1.15)

* Onits enabling, other icons related next to Toggle
editing icon are also activated (Figure 1.15)
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Figure 1.13
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Figure 1.15

W Quantum GIS 1.7, 2-Wroclaw
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Creation of Vector Point Data

Select the icon of Zoom In. Now zoom to the
area of interest by (Figure 1.16)

Place the on the interested area and click

(Figure 1.17)
We have zoomed to the area (Figure 1.18)

Select the icon Capture point (Figure 1.18)
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Creation of vector point data

2
Figure 1.16
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Figure 1.17
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Figure.1.18
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Creation of Vector Point Data

Step4

* Place the on the village selected and right click
(Figure 1.19
* A window with title Attributes is opened (Figure
1.20)
+ Enter the values for different attributes (Figure 1.21)
v Id (default): 1
v"Name (as in the topo-sheet): Heggudiu
v Taluk: HD Kote
v District: Mysore
v Population (from census): 50

* Select OK(Figure 1.21)
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Figure 1.20
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Creation of Vector Point Data

* Notice marked village can be seen on the map
(Figure 1.22)

* Repeat Step4 (see page 34)

* Finally a map with villages in the Nugu
is displayed (Figure 1.23)
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Figure 1.21
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Figure 1.23
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Creation of vector line data - road

T create new line layer select the icon New
shape layer (Figure 1.6, page 11)

Complete Step 1 (page 10)

Asin Figure 1.8 where under Type, ‘point’ was
selected, select ‘Line’ (Figure 1.24)

Next we need to add attributes (Figure1.24)
> Attributes associated
v Type of the road

After this step, select OK(Figure1.24)
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Creation of vector line

L
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Creation of vector line data

* You will be guided to Save as window as
previously done in Figure 1.12 (page 20)

— Select the directory in which you would like to
save the data. In this example name it as ‘road’
(Figure 1.25)

* Slect Save; on saving, layer is stored in

specified folder (Figure 1.25)

« This layer is automatically added to the QGIS
window (Figure 1.26)
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Figure 1.25
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Creation of vector line data

Next we need to add roads (features) to the
road layer.

Todo this we have to make this layer editable.

Select the layer and then select Toggle editing
icon (Figure 1.27)

Onenabling, in the layer window, the Toggle
active icon is enabled
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Figure 1.27
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Creation of vector line data

« Zoomto the area of interest by selecting the
icon of Zoom|n (asin Figure 1.16, page 27)

» Then place the @& on the interested areaand
click (asin Figure 1.17, page 28)

Step >

» We have zoomed to the area (Figure 1.28)
+ Select the icon Capture Line (Figure 1.28)

* Pace G} marker on road that we have to
digitize and left click (Figure 1.29)
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Creation of vector line data

Place the -Qr)- marker to next position and left click
(Figure 1.30)

Repeatthe same process ill the next junction (for e.g.,
change in direction isrequired)

Similarly, continue till where you would like to end the
process, right click.

Awindow with title Attributes is opened (Figure1.31)
Enter the information for different attributes (Figure
1.31)

v'Id (default): 1

v Type : Mud road

Select OK(Figure 1.31)
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Figure 1.30
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Creation of vector line data

» We can notice digitized road can be seen on the
map (see Figure 1.32) (end of Step5)

* Before starting the next segment, to avoid the
problems of a) undershoot and b) dangles, we
need to enable snappingoption.

+ Toenable snapping: Setting == Snapping option
(see Figure 1.33

a) undershoot b) dangles 52




Figure 1.32
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Creation of vector line data

A window of Snapping options appears (Fgure
1.34)

Selectthe layer roads, (Figure 1.34)

— Mode =) to vertex

— Tolerance mm) 0.0005 (this is a subjective decision)
— Units m=) map units

Select OK(Figure 1.34)

Repeat Step 5 till all roads are digitized (Figure
1.35) and remove the Toggle editing

Savethe layer (Figure 1.36)
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Figure 1.33
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Figure 1.35
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Creation of vector line data

+ Finally we need to disable snappingoption

> Select =) Setting ==)  Snhapping options
=) unselect road layer (See Figure 1. 37)

Figure 1.37
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Creation of vector line data
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Creation of vector polygon data
- Waterbody

To create new polygon layer select the icon New
shape layer (Figure 1.6, page 11) and complete
Step1

Asin Figure 1.8, (page 13) and Figure 1.24 (page

39) where point and line was selected

respectively, select Type as ‘Polygon’ (Figure

1.38)

Next we need to add attributes (see Figure 1.38)
v Name

After this step, select OK(Figure 1.38)
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Creation of vector polygon data

Figure 1.38
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Creation of vector polygon data

* You will be guided to Save as window as
previously done in Figure 1.12 (page 20)

— Select the directory in which you would like to save
the data. In this example name it as waterbody
(Figure 1.39)

» Select Save ( Figure 1.39)
* Onsaving, layer is stored in specified folder

+ This layer is automatically added to the QGIS
window ( Figure 1.40)
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Figure 1.39
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Creation of vector polygon data

Next we need to add water bodies (features)
to the waterbodieslayer.

Todo this we have to make this layer editable.

Select the layer and then select Toggle editing
icon (Figure 1.41)

Onenabling, in the layer window, the Toggle
active icon is enabled
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Creation of vector polygon data

» Select the area of interest and zoom if required
by selecting the icon of Zoom In (as in Figure 1.16
to 1.18 pages 27 to 29)

» Then place the on the interested area and
left click (as in Figure 1.17 page 28)

Step 6
» Wehave zoomed to the area (Figure 1.42)

+ Selectthe icon Capture Polygon (Figure 1.42)

* Place —(»} marker on boundary of water body that
we have to digitize and left click (Figure 1.43
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Creation of vector polygon data

* Place the ¢ marker to next position and left
click (Figure 1.44)

* Repeatthe same process till we complete the
polygon and right click

Note: if the viewing window covers only some portion of
the area, then use up arrow key for ficrolling up or down-
arrow key or side ay arrow keys (/ ) for requiréd sesolling

Creation of vector polygon data

* A window with title Attributes is opened
(Figure 1.45)

* Enter the values for different attributes(Figure
1.45)

vId (default): 1
v'name: Nugu

+ Select OK(Figure 1.45)
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Figure 1.44
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Creation of vector polygon data

* We can see digitized waterbody on the map
(Figure 1.46) (end of Step6)

Note: If another polygon is adjacent to the digitized
polygon, we need to enable snapping option to avoid
the problems of a) overlapping area and b)slivers

* o enable snapping: == Setting == Shapping
option (asin Figure 1.33, page 53)

a)overlapping b) slivers

Creation of vector polygon data
* A window of Snapping options appears (Figure
1.47)
Selectthe layer waterbodies, (Figure 1.47)
» Mode == to vertex and segment
> Tolerance  wmp 0.0005 (this is a subjective

decision)
» Units == map units
Select OK(Figure 1.47)

* Repeat Step 6 till all water bodies are digitized
(Figure 1.48)
Remove the Togdle editing and Save the layer
(Figure 1.49)
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Figure 1.48 Figure 1.49
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Creation of vector polygon data T a—
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Figure 1.51
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| Coordinate
Coloring themes Organizing layers in hierarchy
Stepsto be followed Before Coloring layers
> Appropriate Colors to depict the theme » organize the layers in the order of point, line
For example, and polygon features (Figure 1.52)
Forests : Use green shades
Roads: Use brown shades > Select concemed layer and drag it up ordown
Waterbodies: Use blue shades
Fence: Use black shades
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Figure 1.52
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+ To change the color of point data, double click on
the point data (village layer). Layer properties
window opens (Figure 1.53)

EndStep 7

* Layer properties has various tabs: Style, Labels,
Fields, General, Metadata, Actions, Joins and
Diagram (Figure 1.53)
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Steps B [ e
« Select Style (Figure 1.53) Sk e it s @
« In style we can change Color, Size, Unit, etc. -5 e — T
« Let us change the color sl == o —

> Select ™= Change (Figure 1.54)

> Select Color window opens (Figure 1.55)

» Select Color by placing + on the selected Color,

the select OK(Figure 1.56)
End Step 8
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Figure 1.54
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Figure 1.55
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Point Style
* In the layer properties we can notice color has
changed (Figure 1.57)
+ Select OK(Figure 1.57)

» (olor change can be noticed in the village
layer (Figure 1.58)




Figure 1.57
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Figure 1.59
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+ Tochange the color of road follow Step? = A o | x| s
(page 89) i B - =
+ Layer Properties window opens (Figure 1.59) & - o
» Selectfrom saved styles an symbol appropriated P s m'w : gm
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> Select OK(Figure 1.60) — - —
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Figure 1.60
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Composition of Map

Aoutput map should have
v Scale

v Legend

v North Arrow

v Grid (with coordinates)

. £o1c)reate map select New Print Composer (Figure

* The Composer opens (Figure 2.2)
* Composer has the buttons, General, Item and
Command history (Figure 2.2)
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Figure 2.1
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Adding a new map

+ Select Add new map (Figure 2.3)

* After selection, drag on the canvas by left click
of arrow. (Figure2.4)

* On releasing the finger from left button of
mouse, a map with various layers appears in
the QGISdisplay window. (Figure2.5)
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Figure 2.4
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Adjusting the map

In Figure 2.5 the complete display area is not
used by the map; to change this select ltem
(Figure 2.6)

By selecting either Width, Height or Scale the
map can use the complete display area

For now, let us select Seale (Figure 2.6)

Change Scale value to appropriate values
(Figure 2.7)

Then select == Grid(Figure 2.7)
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Grid creation

* Select == Show Grid (Figure 2.8)

* Enter appropriate values (Figure 2.8)
v'Interval X:0.04
v'Interval Y: 0.035

* Scroll down (Figure 2.9)
> Select =% Draw annotation (Figure 2.9)

» Change Annotation Position and Annotation
direction appropriately (Figure 2.9) *

* Theseare subjective decisions and dependent on the projection system used. o
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Adding North Arrow

Next add anorth arrow. Select == Add Image
(Figure 2.10)

Left dick on the canvas, a window appears,
and in the Item window various images are
displayed (Figure 2.11)

Scroll down till we get the appropriate North
arrow image (Figure 2.12)

In the ltem == General options == de-select
Show frames (Figure 2.12 and Figure 2.13)
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Adding Scale bar

Next add scale to the map == Add new scale bar
(Figure 2.14)

Left click on canvas, awindow appears. In the Item
window Scale bar tab is displayed (Figure 2.15)

Enter annraporiate values* (Fiaure 2.16)

v/ Segment size: 0.01

v'Map units per bar: 1

v'Unit label: deg
In the Item ==) General options ==) de-select Show

frames (as in Figure 2.12 and Figure 2.13)

* These are subjective decisions and dependent on the projection system used. 124
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Adding Legend

» Thefinal step is to add alegend, select Adédl new
vect legend

Left click on the canvas, a window appears, and
in the Item window General tab is displayed
(Figure 2.18)

+ Selectdspgend items (Figure 2.18) Legemd items
tab opens (Figure 2.19)
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Customising Legend

» Toremove unnecessary items fromlegend

> Select nugu and select (Figure 2.19)
» Tomodify legenditems

» Select ltems and select Legend items (Figure 2.20)

" e o esembing eding < | (Fgu520) -
. ézLegend” item properties window opens (Figure
In ltem text rename if required; then select OK
(Figure 2.22)
For rest of the layers, repeat the process
described in Figures 20, 21 and 22, if required
(Figure 2.23)
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Figure 2.22
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Customising Map window

In the ltem ltem options de-select Show
frames asin Figure 2.12, page 17 (Figure 2.24)
Finally, all the required elements are placed
on the canvas; rearrange the same to convey
the message in a elegant way (Figure 2.25)
Save the composer window by selecting Save
astemplate (Figure 2.26)

The Save template window opens, enter the
file name Nugu and select Save ( Figure 2.27 )
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Figure 2.25
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Output options

+ Totake output wehave:

L

> Export as Image s
> Export as PDF @
> Export as SVG 95|
> Give a Print =
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Courtesy: LMTC

The final map
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(@) ATAUId UAHI TR & @ (3) B ATT qAledk M.fa.9. a7 .97, a1 9. [a.9. &1 9960 Aarar
() TMEHTT FrATAIATE fFaT AT AFRT T WA ool A FAA FHITAH T, AT TE
AT B ATALTF FRATE! T AT TGl ATTHT

(1) ! HifGd ATSITHT

(3) ASTATHT HGT UNh AR AI(AAA AdT T ATGY ATGUeH!, qX U&7 a7 faqetel Hgl qiY T@ehled
4ES T 913 Al HGTRT JHIUT @l {Taa [SURT TaeqrHT

(=) SATFTT AT ATHIEF, oI FH, IART, AGANMTER  HIATATD] AR GHT

s MereeT e fequd R8s -
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(%) STRMGATR ATHAR, ad+, ARNHAT o, STGATSIbl AMH, Sl 7., STRMgAT o, o ST ar
ST, fae | F<1, fhar o, e, ST FRes S8 ¥ AMSHT W SRl i@ T |
(@) ST T YSIAT STHEGAR] Bl TUAT hIel W3 |

(3T) SXATHT STETIATR TXAQ@T U AT JUIHH T&q@d (A8r3 |

(%) ol BT 9TehT WATVTHT Toeblel shTaATerd @HeT T9T T |

T T Y& AAMETF T b

AT ATT A= TH R09% TEd T (AT qi=)  Faamaedy 04 s q@ifad @ 99 Jig 98 Jaqr®
TTHT FohdT AT T ¥ Y& ALATAE T B FEI(eId AT9T qETe e, |
AIAATT HATAISTE e ferad, AOTATH, ThaaT ATfGare g eXar=aeul g4 H1d T ASTAqATE
AU (O BT THINSTHST B T BT ATSTAT THITTH ATITRIT AU & -gaTg A, T&
T A GASTAHl ANT G MU STAes = Y %] QhRal Mg gwisy  faed o 98
TG FTATATATE ARG ATTRT ATIRAT ATUT T AFT AAT R T 16, |

AT AT T B

[Easiieary
T T fuee
AT Tk
¥ FrEe ( fqg=or fawger waee T, T )

feaTeRd ¥ T fEque aTes ¢

S @AE fqFl, TR, AAGVST, ATAANE, ASTA] PAAT AME RO STHTH] ST HeT qRae
g Ba1 AT AL RN HT/ Mg q., g7 TR, fodrpe T\ad fedr Tw R, fawd ¥
T THT GoAhl [a@d ¥ g ATAUIA HTATATR] ATILT HUHTeg, HA ATIT ETA fehaTehre T
TeS, |

AT arETT faEd Tar TWuE faEd wrrster  fehrerte T TRt g e, e 7
fRega®dl ¥ fdhear THT a41 forarere e fodret afed T

AR oAb AT T, AR UL/ T Ul AGCITHT HET/ Fel HIAH T X7 ATl AT
ATAATT FIATATAT TS

fepT Te TaT faa w1 wél/ Fer g T

T AheE ATH Tl Tol TTHT

ST &l &7 AT TATT JSIHT i@ HUR! &Thd Al SRl THFTH A =eh &l Tl a7 dqel
IREUAT TETT FHINTH & ( ST JemE (&I 2045)

(%) HEATHT HTIH AU ST Tl TFTAT S[GUR] TR HH IRGTAT TR ATAR ATYN TR Ficqaa
T AR I ATER HIH RIS |

176



(@) FLATHT FTIH TR AW Jral THRTHT GUeh] TN ATHT FYAT T@l SRGUAT ATIT TRl ardet
= Yiddad T FHT &F AR HEAH TR |

(M) HEATHT HTIH qUH] AW TeaT AHGTHT @URI AW ALATATT FGHT el (@UHT ATdT QTETeh
qIfatae Td  HAAUT BATAIR FHAREE (heg MU0 T ASTHE TRTg a&dl heg (e giqeaaer
STETRAT Bl THTL, ATASAE AT AT [q9TThT SR TELbT STTHT A AT T TG HH T

SETAT fFATehIe. THUS! TaTAT febT e TR

SETHT [ohTehre WS T [T Hle AUHMAT BT THISTHF] HEs A+ [Fardle da7 a1 aa2 g
ERT B, | ( TN FIMAT (AT 3045)

(%) A TATTHT H&hT ATHAT & FERTETE [FThIe HURT &1 e Ifreezare afed T 983 |
(@) e IWTaTHT b . THiq Seor@ wusbrar @1 fafqan foaa ara quat @, & ¢ frers

(A1) @e IASTeeAT (41, b o T AR AGABHT SATkAHb! ATH Iool@ HUHI AT FT ahd 7 T SATHAb]
AT G FaTRr ZaT SRAT HTAH TUH @, 9 ¢ AereT

(9) TG @IS GFrT BIRSTETHT Gl bl aehl ATHHAT fehaTehTe Wg Sedl daR T+ didl Teehl &l ar
2IET 7 91 9Hd FfhT T

() I [FdT AT FHH! ATHAT Tl HIIAH AR T [ S&agedr ers
(&) ST HTAH THUHT T [FATHE TR FHT AR U TLGUAT AT AT ALaRHT GordeT T

IR S |

JEITAT {FATHIE AT A ARITHT THTGHHAT

wad, faer a1 awr fafad awifaw fearee 98 e @e €37 SRArare fFrede Tusr av T
[FTRIE ATUHAT T ATIRHAT HXAT TAR FAUH &l Al AR AT (b TN Alel THITH THTHT THA
fepm ®T@ T

ST YRTEHT TART &7 Pel REe

%) [heg Y@EHA : THRTAT IUH A T TAFATE AFATT FAIR STHITAT TA7 @M ol dumarad
FHATS TWISHA A | hegdT T8 TW T gerared &1 I g3 g9ars fheg w@rss 9fdws |

g) We Aer AT amaErHn, fear @ FEeedl TR qRe fEarearieears ated FOET e
ITeRde e WeTsey =g | TJ9AT [T TR, SR d, AT wAaded! Aasaerd |, fhar #1e ™,
= T ¥ GHIIG T IR eREsd eqad A= ScaTie el Hies IJodd TS, |

M) ®AA AHT ;. dF AHTAT [HATRE T FAT FEAH A AT (hArHT fhAr TR e A
HIEITHT HIIA AHT AR I | (A4 TSR ) & TR el AT e, a9t/ faq. g
q. ¥ TRIMH AHF A9 Ioold MG | T TAR TRb] AR Fabel U Adhel FAaAHT I (eharehie
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TR | BT THRTHT TR ATHA, A= T A1y fAfeerss qor qiferss T qamfad 79 9T@r yo@er qrd
T FAHT A& T, |

o) T FET AT ¥ BN ARHR [ATH TATTAHT AR ARIETT TP T, TSF FAl AT F ArasiiTe
TART ATTHT STNMEEh GHtead [HebTaeh! AR a7 SATeRAehl ATHT A Fel T TR |

ST YIMHTHT GUHT GHIES

Q. FERT IATHT THHT : AT THT §aT T SATHART ATHAT & T Ahi ATHAPl ATHHT IAqT FTHN AT Il
A qT e ATATRT ST GRS AT &7 T qAT ATl HTATT ATIRHAT IF: TAT g qa | T
faf =1 AN Ud FFfaare afd S aqr IRae FHT RRT &dl g da T |

3. Tafaer qafeq, s afaemg 89 srgarRt 7 s wafed au=n
STATATR] AHR] ATGRAT BTHT ST AREUHT e | Afd Alecel Al AUTTEHAT AL & TTH
SHT HEAT G e g |

3. TP Rl GHET : AGR] @R W GHA AR g T qHET 907 T | Rt Ribu o
rafedd Ao TEaT a1 FAR! T FATAE THT TXAT TFBT §aT -4 T BT TATRT A TIied
T FS | T AFHT T P @RS T UF AT AH{eAT  oafad [T 9 aarad el 9
AT BT T, |

¥, HeATshe B GELAT : [l AAR GeATgehT  TEAT hYh-THYeh Hod HUH BR W GHT UH
WWWWWW&HWWWlWW&WWWﬁTM«MWHwa?rem
T AR T fgar  avgd TASTAEET AT A YANSAAT J6l Jed HIH T a8 qa<dl Tedhd qel
HATFHA TH FoAs TH F |

Y. 37 @l [AUEHT qEEn . dRiaaEe YUE hEdl qaT (AATTT FArEad T9al df haeesAr 9%
AGATS qfF  FHATaTe fohdT HIa TH A= qea=adl AT IA= 95 A GRSl T qHT G |

HYT HTETT bl 39TIE? .

Q. FFEH TART : LIS 7 faeren

3. forar Srqrer W@ fET FERETE .4 @i, SEnere gg 1D dad f5F W TR SR
Afverg el AT T |

3. AT THRATHT TRLEAT FAa

¥ Wbl STWIT YTTE g

Y wfvere sgaferd ¥ Riva atgaa

%, TFpT T fohaT SATH! ATIRHAT &I

9, THMHTATE THATA RS TRHTSAT TG ST |
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T &d T TS el

qH T - WEREE 9T FR IS i ARETE TR @91 RA 'Y OGWI ST =
THEIdl daadrs i Af=g | 397 el 907 8% SRl ORI, Hiq ¥ @I JiEd TWOw
II[H AURA TAR MRUH  F&r @ a@rs Cadastre Af=g | STE®1 FFaed |9, AT T T5ge
FT T & |

% qare AUl Cadastre  9Tsgel JUTell 1 ¢ ST FTHIART  H IS AITIS T
TRTHT A7 A OIS, | TR AT ST A §aT AT ST STHIFR! &1 H Fead 9 3
| 7@ars Land Register i w=1 wiiv=g |

aiy eRTaeht faer $9 -

= % 9 HIF 3000 Y TSI I SRR AT AR T FF AT AhRA H IS
F sy AT AURT IR |

= 9 TG TCT FTT AR T FAFAT 9T fAE ST @ TURT FRT AACANTAT Feord TR
e |

= Faraddr e William & a9 99 T9e g g 99 9l 1 SJaers “Srae”
e uft Wiy | STEAT o7 S SEAT F=d ER Al a&] AISH 9 d¥Td TREUsE
fe |

= TR AT “9f oW’ JIR T geed 9% AUIE]  A9H W dge Rl TEeg |
BT THRITHT AT i T I faeaehr G99 AeAHHT HUH e |

= I G TAHT ATITETE TAR TR THT, [hTehl ATARHAT TAR TR A, ST Iilehl
HTIRHT bl o T AT GEAF AAes FHEL WUHT gregrl | Tl T bl g
THRITHT AU [FAT THIRETATE FEAH TRTH §7 |

I TaHl @I ATIRES -

%) frares fafeare suer afeaTiod g9 | 99 31 AT TR AR AUS THRTH QTS 573, |

g) TR AT fhdes g qerses gisd o d | J9HT W 9] a9 (qaRues Qe
TIHT ool TRUHT 57 |

AMYAE T ARl FITB -

) st @ ( Fiscal Cadastre)
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= qfYF Igea ATIRT TERI Teehl  qfF avaqars  sntas @wa (Fiscal Cadastre )
Afvg | BT FOIGT T AT AT HEA Fevd & a4l T9 A9 qET A8 o HIe
feamae T Rt AHERT ITae RSES, |

) @ o ( Legal cadastre )

= FHETT AT A AT ATAYTT ATl T AT ATTHRarg GReqy faverr i qar
qie @raars Legal Cadastre 9= | a1 @¥1q Smafiel g 3@ fqux Snreeadr,
ATATIFEFes, AeIHed el TFIU g ST T T qgG THTHAT AT T Ul
FGATS FAAI AN AR B | FHAT Geot g ( Publicity) steid smavad qve
GUSHT ST =TEehl ATadel AR AT & o FaedT  TRTH g7 | XA Wi teres Sl
af A1 @ 978 g AT el B |

3) sEsesid =nrd ( Multipurpose Cadastre )

ST ¥ AFH ITAMTAT |7 FeAtega A aaadrs dggedid o Hidwg | aqH Jaedrl STars
Trfd =T 9T YTehfde Fiael AT fas  agere atgdtgs @ fa Sge wfad g8 a9 fwtawer
TRl HEA T8 TR 3 |

TJEAT FNAAT AIGTRT U, FALAART AF  -ITARNAT T TEHAT TATGUH O, T (b1, °Iia
TS, faTell Toe Qo Ieodd T |

S &4i gurell (Land Registration System )

(@) BRARH fgase @ae &e (Private Conveyancing )

= AT FTYHT A T @l Wbl FETIAAE FRIEAR TUHl GAE [ThbldATg ORI
fagdare wual @de  fa# 9Hwg | I FRER gA WENT HAEd  Rad ST ad

qfeqr  ( Register ) @7 @@l RIS TRGA | FGAISTHT ATHINE GFEI=IF ATERAT T
TEIT Fiaftsd afeaesdl Aea”AT AT fd@d TaR I =ad 94T | BT At fafr geEen
7 |

@) feeq zai(Registration of Deeds )

= T[T T FRIER ASHT T A TRIST T AR AeaHl PRER ¥l BRI
TF GIq  TEhd AT &l W FUH FREARAs  (a@d gl @ ( Registration of
Deeds ) #fw=g 1 R. S. Simpson o fa@d zamars a@d qfedfod e g1 |
AT faad gaf =T GRENT gdT Gl 9 BRIARATS A3, STIHT Tl ghdT
qHR I fq@derg Fardaraeo Tees 1”7

= JgH A& I¢¥d ASHT Tl WH [d@ddrs  AHET TqT RH [ArGgadl TAqrHT HIar
AT fa 87 |

= 99 fa@a Tam JUmTeRl TATEHRRIAT  o@Td e del Ua g MR e | I9HT BT
TAT v R EHRTET AT 9 TR |
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g fe=an gqi yumel : - ( Title registration System )

= & G TE, kA AR ATHAT T, A IS AMIRF AT AR T AT T
JUTATATS Eh-TEqT AT JUITedl Tfeweg, |

= SWHT AU A aEF T4 THRE A5 §F @aard T GhRT WRae ANTHD
TIH] TR MRA AT Aders O AT AT E A |

= g gw=Ar R.S. Simpon &  g#aEl g @d  WHR HATAIHT ARGTH, THI-
QUAHT H AT [a9oHT Affed  F GEARET ST WGP AfTbT  ATaTHE Ao
B | S AlgehR FFalea Atad (a9t fawr g1 1”7

= TERT FA@IAT AMTRRE T @ Td GRpRare U Geer Ja\ T gal Jqdre
Legal Register i+ @ =@ & |

= TS FRERE I 97 fa@d gdl AaAT Sl FREr g8 Ioh o gharal qwerwdy
qd FTIAET  @Iod ¥ [aeqd Gefad T $r JAAT TIE] 94T |

= I9 fafgdT FRER GG T FH Grodl T0H g5 [FTAT FAA FTTIH [qeuses  JaRT
T FRTATAHT [aeqd g TR 9o (FaaT 798 qar qiiusr ade! S
AT ¥ YEAThl PR EXee  [STFT [I3uHl g7 |

= T IA@T FRISTAT qdT AT T =, &0k T T qRAMIT g A9 gopls AT 9wal
e, At ¥ Tose afeifad g7 e aEw died g | S S, @i T A g
AUFH FIAET |

Courtesy: LMTC
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Geographic Information System (GIS)
1 Data and information:-

The term of data refer to the group of information that present the qualitative or

quantitative attribute of a variable or set of variables.
 afq a&q a1 yearer quality a1 quantity smam wfvaedty @@ a=q a1 ywarers Data g
gtafdfac T s1gid qeamET e geographic phenomena e fafq=1 Tarar |9 Tiegs

value z%=rs data @ represent s | Data smhe &+ 9f= @19 fae7 | == data @ g

AT wEars interpret T wEw | @Y w9 A data wed & afF awq dE geEarEr s
TR geRtes information &1

2 Geographic data
JeATehT AAEHT Teehl FAH = organ yekarars samtae 1w data ¥ Geographic data r

Geographic data @1 &= g faverar a9 |

(i) Physical dimension (ii) Spatial location (iii) Time
Geographic data @ urer sraREr R TERAT fFarT T afEes |
a) Spatial data
b) Attribute data
a) Spatial data:-
Space w1 related data & Spatial data & wata gedier Ardeaur W@ T= AAAT TRATH
Aifqe va drnfas e somew data & Spatial data 11 Spatial data =g weraar 3 arrn
farsrste 9 A, |
1. Point data
2. Line data
3. Polygon data
1. Point data:-
# 491 geographic phenomena w=at position sars+ qfewmr (dimension) fafe data

7 Line data 21 | =1 fStearsr e g% @rsT data .
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2. Line data

# uft geographic phenomena #r s@=arsr ard @@ one dimension T#a zeTeA

data ¥ Line data & | =1 e 2@ @e% z@rs+ data .
3. Polygon data
# 41 geographic phenomena # saeaeE area 1 FHAT JAEUH g 99 @ data

@tz Polygon data wfvwg | 75« 3 dimension @wms ¥ =1eTs @8 39119E | T& [Sedteht F9Td
&S |
b) Attribute data

Attribute data =@z spatial data =1 fatrerarer wawr fa= afe=s | agem= non spatial data

ot wiiieg | s a=ar data @@ geographic phenomenea @t @t 798 e faverdrd

qIET S favg | W& coordinate spatial T & 9w e TR aner o SAreudn
feraror st srRer, oAt fefaw geanfe attribute data 211 Attribute data v gerer g
|

1. Nominal data (Name)

2. Ordinal data (class 1, class2, class 3)

3. Internal data (20° , 40° absolute 0)

4. Ratio data (10m. natural zero)

Nominal data =t a #m% g5 9= ordinal data =5 low, medium, high =iz order #r

el gies | @ internal data = arithmetic zero value g =& multiplication
zero value fage= @@« multiplication ¥ division support 7 = ratio data & s

arithmetic zero = yarT et multiplication z division support 7= |

4. What is GIS?

A geographic information system is a system for creating, storing, managing,
analyzing and displaying spatial data and associate attributes. It is a
computerized system which provides scientific facilities for data entry, data

management, data analysis and data presentation.
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"A GIS is a computer system for capturing, storing, quarrying, analyzing and
displaying geo spatial (geo-referencing) data."

e e gomer GIS wsar a&ar computer /1 smanfea gunfer & s geographic data
arg St afver e capture T, store T, analyze w ¥ display T gfaem e T
79 gnfasr spatial gar attribute data @ & TeF sHEFaTE T wEy | A qUTEAT Sfed
planning dar decision making Twir aH®Es FAEM THAT A ITET a9H G | A
gunfererl YATTer fafaer Ariiferss qon arareing Ferdesers THTEIM THH AT JTTaaerg He
Al FEAN RATTH B | EIgH T3 qhad T @ (R TATs Faedod, fasqeor qar afqs
JEIT T HEAHT THT TG GUNTeAshT Heed U7 T &l B | ARAFHT &1l STl Tl AT THEAEE
THTETT T TIT FAATSTAT THT T T (HUAETATHT AT 79 M TeAe FoAT JOTAT SAARETT AfA=TbbT
g

5. Why GIS?

F qf ARNTAF THEATET THEN T, FRATAF ATTAEE T T q97 fquiges fawsr amr GIS #r
AT g | At g GIS @ fawnet g awer ufedn e dfed wa =HIfG qui AR 97 e

GIS %1 YIRTe 7T FEATFRHEEHT et T TARTAd ATUH qTees; | el aaredr 9o Y% Faqrea
Arniferss qeres Tews | (e #reen GIS #1 smavgswar & |

q) fafe=r spatial or attribute data =& TaTa F9 =

R) fafaeT Fecaqur SRnfaes e, o gear td arareRirs gEe qave T

3) T TATTEEHT Gebeld, ALY, (IS0 Ta ATTST TEUTAH] HIAAT FEolal Te
BiaTaATeRT T |

%) HIeTs EATEeH! SAATEIT AT JaTT BT AT |

6. Component of GIS
1) People

Feaaar GIS T F=Te g AT | AHHT AT T&T TANTRATR! ATTITHAT TG, | q&T AR
GIS & 9IRT FRT FEATH FFAT TS [T W AFAF ATSAT AT TF AT GRTAT FEorar
=198 | aad people @E GIS #1 tF Ayl deasl TIAT fages, |

2) Hardware
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GIS software d=maw e @i afaderelr processor dfedsr hardware smawa® &= |
hardware #1 7a@ memory &1 &g w9« &1 geographic data &% wvsr e afr

geam Eg @rg computer screen Wi high resolution # &1 wiw wEer W&l

)

visualization geamr wesrar =is® | @& keyboard, printer, mouse etz @rg afv GIS
&1 a1 sEeas hardware wi+ws |

3) Software

srafe wa fa=ar e hardware #1 s9ar 7 wfeqsra software #1 FaaT #rdy @iy

GIS =1 anfr GIS Software =1 smaeasar v | @ data capture, store and manage

T gfaar g1 7¥s | awmean fatv= GIS software #& U 31 |

4) Data

GIS =1 3% yarwr data zw#r W@ g | spatial data s==wa fafv== geographic
location g% data cocrdinate @t z7wr collection g=g w= attribute data s @=ar
spatial data #r =rern & faemdaes Iw@ TRTH g7 |

5) Method

a1t GIS #1 tw weeqel a@ &1 | 7@« data g% #a%r Collect, store, analysis, output

& display T w= FHAT guide T |

7. Functional component of GIS
1. Data collection
Data collection GIS @1 gesr ==wr &1 1| data collection 1 afver are 7+ afF=g |
- Land survey
- Remote sensing
- GPS
- Secondary data
2. Data input
Data input e afeer are 79 afe=g |

- Tabulation of data
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- Scanning
- Digitization
3. Data management
Data management w1 afver are T dfF= |
- vectorizing of raster data
- Data assembling
4. Data analysis
fatw=r et g Data analysis 7 |
- Quarrying
- Buffering
- Network analysis
- Selection etc...

5. Data dissemination

Analysis 9fg yr Afasers R THR J&ed T dlhg |
- Softcopy map/data
- Hardcopy map/data
8. Application of GIS
GIS = g favra femesar fatya gaesar g wonT afe=ar | software #1 Sfearar ua fasesa

frer ar Geography, Natural resource management S&m &@sAT #19 TJHH TART
TUHT AT a7 8T AR I A(adHT Ul Geodl U ATIhdl 4T [ I+ Yuged] THraeTTe
el GIS =1 application area w1 m=®ar amwar as=s | GIS #r application area &= 7=

TR S |
1. Telecommunication
2. Agriculture
3. Forestry
4. Natural resource management

6. Environmental science
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7. Military

8. Engineering etc...

187



Y-STINT Hifd, 003

1. T
ToHl AT 9W T AFdsl G, GHET ST T TMESN Saaedmas
T HAs ARG T a9Er ARURT AT gedEs J-SaanT Afd el 9
TAT AFHTTHT TE, ITANT T SFATAIAHT AT ATELAH T HIAA TaH GEaRTT
sgae 78 Afebr s e |7 a9 qor afeiasr SeEnee gy
AT~ SIee foaeer T4 gad e Rsiar e |
TS AT el SUedl, AFdNE ods 9, deuARdd T ugal
EAHAT TMAAHT HRUCT HOART THHA, T SO, BN, FEsed S qdqr
fafirer arpferes sfideear AfHT g TE A BT GCEAT T FE AT a7 TH
T\ ANIferd T ANRE A€ GO qaleRoig qRadsm! aael e, =y,
e e [GUseedl WA Aeedl g lIgae WrEeiE, gae| a9,
AT T T RN T SE Tl g A YhRET i T
TAAHT HAEATT T AAA WHR, WEAURTEAE 4. 068 Q| A
Y-JUANT Hifd, R0€ G A |
AT I-JTET Afd, 082 T G GUATH GHRETART AN HoaRg G
GLEAATS WAfedr U 51309 W M@ 9 TAh! HAEEE qHe T
TOAHT WHFIET SGAed UaH quard J@eEe  saedes T fAawrers
IR T |99 wrpfde fBugsa seges! = T & eeeear M
PRI W e A A 98T TR g | Aifde qatarRees e et
THTT TEAHT MHdH [@ug T WM [id Aaueed! WEdds 90 edr
o arevTdar wegw WUl g W 9 qEamEiE frreedrd e e
TR T AT -START A, 0§25 TAEAHA T -ITAN Hd,206
AT TRTHT |
3. qHE, TN T AT
R.q HE:
(@) HUATT G¥DT W BN WA Sgal W, AfwE HAART g S
@, AMaAd GUEET TEs el FY e T IcAEHAAT g AT
QI YA Fih TS THT,
(@) AT S Aw, FFE T coewa g AhEaT SHEh ST T
e syaeaa ®1 e sve T,
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()

()

(=)

o (o (o ([@nN o o
Alrdlp a4l qUg, ATARId AT T WAe AR UTRT b7 R[HINY St

] o c o o o C\ﬂ
dea lUcpl, A<, dldAvilde T IIHART SIITHT ATdH HIT Tﬁ Adld dea

T,

AT I T FASTY AREdAHET HRUT e, e, 4R, HeHaEHT
MIaHT Gug sed T amaERer G T S ffEadmr e T oA
STl ST Whida GIaar g g3 ATTaH,

AT, == UBTel T X &Ad! I FLA g AqFT WA I deedl
T AU AHAHS TS ST ATART,

TEL SAHT G TR AN §S T |

R ﬁﬁ?ﬁ:

() AT FeiE Aiwer T fide SwEEm e s s T agia
[EEATIIES

(@) A T TSl R0 YWART T aedde  aggUdRal (@0 AU
TUHRATAT HHHT TEIRTT T FH-aacHS HHareiadr g I,

(M) FErT G G T AT T F IeAEd T Ieaehed afg e
G YIETHT TAMd T,

(7) ¥E=g, ¥ray, gadr 99, qUAd e [e™, qedEg T SR e
AT ifcres AT s it et qq= STanT T,

(8) e aREdHeT 99T, THas fHug T ame Rida i =gieo, S
fafergar T araraeer STEIHT ANl 99 S Ud 8RG80, ARSI Ud
Gl &, I U AR @] G T [Fh@ g sqaedm 1,

(%) FFQUl -9NTRT fhamrdl ¥l T W o TR T b At el
AT I-STANT A BT T4 T [ohdTHl MiGE Y-STANT &7 Joold
T,

(F) -JTNT BHIA-adTH] AN BT TAAT T FAST FEEAT AT T FoArerabr
TIHT AR T |

R.3 AT
(%) PUART qWHPT AT TIH, FEFEG I TG @ GEr grEa ™

(=)

(T)

o (@) o hnN
oIt Tele®, NN THS A 99 GUbRATAEeH! Waagd ae,
AE, 9 T YHF WAAHT WHae [que qoar Aqg @i sifgHere
ey, Gray, gEdl ud, gUad e [, AeiEg T SR Eiai
T qE AT A G,

AT T T dd GFIEeed! G T (@ 1 TAHIFEadr =il Fa3
SESE EH,
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(%) gfafeges q-SUaNT oA Yoelisn! fosd T Ug= e T qHaT siis,

()

(=)

T-STINT TISAT TO(AT TAT FHIAaTT T A9 Hoiar wanl,

B g UEd 49w AfdEl FHEATCHS  BIHT THIESRT
FHAAIT T AT ”oiAT HUaHT,

I T qEsias! g9REd ST T SqEeduEeie ArdERy T Aiad qEtaR
foreTa S geqe B el SRl et @Ed B 0 qasars g

= S
ddlad AddL exl,

3. Aifq q[AIET YHE ATEREe

(%)

RERIECAE LI
I-STAN Aidd! FaFT T WD SqIEAOT T BB ATEAB,
AR, Pl T argMeaiwr T 9ol el SEEaT AN Y
g e Rgeq aa T amaid g 49 # @vE (3) P I
TP FFEl AIdel T @I (3) B AEA T HAAS -START A
AT qET ATIRHT TIHT Fergua |

(T) I-STRT &7 [ R

TR & Hafor e e weantt ¥-I9anTers Wedted T (Promoting
complementary land use) WETEl Y-STANTATE  E-qicid T (Maintaining
competitive land use) T YLIL el &dqéﬂ*lﬂlé Fecafed (Avoiding
conflicting land use) RG-S I-STANT &F TNHHT ATIR TRUH! F |

(¥1) (T SArEwFHaq

AW T AR GHEG TANTEE ArdraRer T faw@ &9 geqad e T
ATareRer HA faeprg o w0 gffEm w, Ty, geae, gl e, awd
b T, ASEEg T AW EdE T, AgHT FHY SN (T
qIoIEes qevd 4-STANT ATSTHIHT ATRAT THAT T Braeaad T ER T

Tl wid® afg aiee 1 |

FiRa wiaagar

AT Fidagdl AFER S fAPrdapT dease WH T, Fqh T FEER
qielter W i wRiEE, waifed T gl qee qEmew srEedr ™,
S fafradr SReam T, weaEE Rregdr @ wEem T T ToEy
TRATTENE § MGHEE ~qAH T AELAH TAR I |

(¥) wtFraRgy/smam/afafier wrt Feww oo gama

. QA .
(A) HAEAMUFT GGIH] ISHAC J09 M@ 30 Tl Uebed JEdEH]
ATYRAT I DR AT BT "YHFL F(dbrd qar A

3
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UHEHd HEASA-306" BN 9a1 7 q ATEAR AET - A1,
R0&R H AW T qFardl e |

(37) STAEAUST Go=, HU qq Tadq aHfasr ffd 20031313 &0
AT -ITANT (A, 0§ [AEAHT T GFdl Hae |

(Z) forTasT I=oeald qWgaR ANEeH! AidaeTar Sfedgd  I-37am
qAT ¥ SIEAIT T8l GEEe% |

(F) SAYUR T SqFe FATAID! reablaie qRiea
g qRe, AT s 9@ T Aeierd ArdEey EeEen gRtaddre amr
AW T D! TR TN T G SHAEAET T GeadAT AHgEr
TAT AT F-ATAT [TUh! Greebleld R |
Y. et Wfe| T T W
q. T AR TH "Y-STRT A, 003" FH F |
. A A AU TFR, A-AIRIGAE FHT HUH! [WHiderg ai] g |
Y. SEHRA g

Iqed AW T EETH! FHEE (Optimum) STANT T ERT €GAT ATHINGG,
AMH T AAENT ™ T 9qig g 9 |
&. &
Y-JUANT ForETe e 9-3wnT wgfae e 8 it € sraer
T |
©. ST

. TEHI AT AHATs @ I-STANTHT &78E (Land Use Zone) AT aRTaT T,

3. TR (FE, Wl T Ta) -S9anT A (Land Use Plan) TSTAT T,

3. B qHH! W, Taeg, ey, GEdT T, a0 GFEE T AR AeEEg
YEAH, I &, WHdd q¥al, S fafaedr waw e, qiEp i,
A, Qdcads qd1 RS HEcad! &b SEDHT AN q-SIIN AT
AT 9 T AR I gRiEa T,

¥, Wpide T Aa RfSld Jablaea SifeHges! " T,

Y. T e s Ta R T [iRE W AgRAT MAE SIAdH
TeATH TR Ideiiel % 9ol ek T e ™ |

. {ifd qAr WA

Sfeaigd SHBHTAN FRBI, T TAT I BGA T S@1FebT A g O
AT T
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A 9 TR T R AT TIA SGEART @A SSTRET SAeE
(Land Use Zone) AT TiQT A | I-SWNEHT SAg6ars AEIHA

ATAR SI-SATEHT A MBI AT |
(®) FU &,

(@) e &,

(1) gERE &,

(%) SR g,

(F) @ qar afbe &,

(@) diepfis T qUaias &7,
() & q°r arer qorn 8,

(F) a7 &,

(37)  ErEsFE ITAN a9 o &7,
(37 = | (G sreEr [ Scee &7,
(

T)  AEYIHAT ATAR AMBUHT AT &7 |
TEHIT: [Tl TaeaH qH+, e, el TaqHT MHad @il THHaT
TE -STNET SAEEH WAhd AT U WUEI SNNG AqIET SATERAT
A &t afg=r T awd, e a1 gEeR ew Funiars ywer gfaacns
TaRATE &N T GUAT qears I&dl SeH &3 -STaRT Tl S e |
TG 9. H-STAET &= FaRe (Land Use Zoning) FT H&d ATIREE <8
TR AT
(%) -=FtE, ETHAT T SUTHATH HTER:
Y-ole (Ao Ua ANTier), &THar T SuIeharrs -
JHANT & el 5q@ AT wig |
(@) HISET Y-STAHT AT
T A9 B ARl Y-9UANT, Y-olE, ewdr T
JUTHAT AT ! AUAT T TADH] FHAT el ATAAT
I-STANT & [T s |
(A1) ATALADHATH AT
TSI v B qor Aifds wate) Fewmesr aim B
SATarE [iET IWRT e Wi AN TART T 9
HAEAT ATTHT AT FAIGH ITANT T qab T I-STANT &7
ECURITSEY
THIT 2. WEY SAAT JoIcAs Gagefiearars earAr Tl g&d AR
(Micro-zoning) T &W’@ﬂm J9-87 [FaieT s |

i
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i R: TT 4@ AR dea (S, TRRe T M) I[N JeHee

AT T AL RS |
WA . I -START AT (Federal Land Use Plan) TS &1 ARA
WEHEHAT T A ATET TAAT T |
THIT . T -STRT Aorells AR Feemar T of &
oI AroHTEe oAl T HETaa R |
T 3. I-START AET T & @ e e figae:
(&) BT &ehT TREATHT T AHFT GSHLTE aafedd T,
(@) Fa=g, Trax, gEdr 999« gaa g fawm, X
SAEE MEAH TS T,
(¥1) sAifere qATER e T AT S e B T,
(%) UfceTirep, aiHes, AEFide T TTHT dAeedH! X T,
(3) IR UaH, G AqaET  ATARAT W WBRET
eI &= dfeen T,
() STANTAT FEHT, g7 JUANHI Ehl, TN Weahl =
3re A el s T AN v,
() i Tafererarebr EReqor qor gearg= gt T,
(3) STarg IREdTh! AGLATS ~FAHIT T,
(31) AR, AT Uaw EaaieE s Aeuaread e T
faredrars Mg I,
(3F) TEE a1 T SR AT SAA TIATH BRA @A, Gl
8, U, TAHEH, TR TIAH] e I,
(T) 4, qEH, WA, TeHl A Gt G 99 B &
(Green Belt) =T 17 |
T Y. TEd -STANT AT THAT T&T Aol qaehl H-SIINT 1ol
ATHA g T Tocll Bl ATSHT THAT TR |
AT Y. T GEAT AHIOT Tad, e 4-S9ANT AT (& qd ©aH
geTge AT T A A |
TWHIA &, HIEUTET ITABEHT -JUAN AT qoAAT T HETadT &7

A .
FHIGATS] IJTAHT [T INIHORN T TR [ A Aant
qUHT T GFAT qrarrad  GUERAT  FHEET  qq-ay

T |
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TR . -STANT AT AN T FE dfyE T GHE g T
I TRBHRATAREH! TeHRar g ey | e T
T TEH -START A THAT T BT &l FHTAD]
FeIRTaT gfaEa e |

THIT G, WRRE T TIEA 9-SIAN A& TOAT 1 AEedes faem e,
gt T WiAige 9eanT ATEaedE Uq WUHT bl el

YT TGS |

Hifd 3: FidE S-S 8 T -STNT AISHIHT ATIRAT A T Hsad ST
TN sgEer gt g |

AT .FRE -STW &= T ASTe] ATIRAT B! TR gHEa
T |

TG .Y -[9aRT &4 weaT w3 fb A T 1 o1 faer T
ffE y-swrm iads T wEaE Mecaga v wfEEs
SN <AEE |

TWHIfT 3. 99 TR g T, Soae qar Seaeded dfg T, Wi
gl A W T AaEed dad BEAE T 9T
ST qREde I S9gh SR WA o fas afeafa
HidH! @A Jae eR, A-adiugsl Fuigeae aRked

T A |

A ¥: e LSTERT AT FgHe g 1Y i gEtar Rt arvEees
qHAT T BT A |

AT 9. FFaFaq &AHT J-ITAN Al ATIREHT ©qd g Taee,
ey, gEgr A T gled aEd e, dseEg TSR
TEGHE qar Afad R e e aeer T 3
FATaIT RS |

TG . qeatad Sl -STANT Ao T ANiSE AT ATEA
SRGHBT gLl Hedlhd T =g, Gray, gear = T

e aedl Frer, AerEg T SR wEdewer qur difde gEter

N
o

(o C o
EEINEANRIE KIS U IRSCARIEERE A |
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THIT 3.9fde wataR e e aeie geem T T e
gAR faHE T HUETE AgER S e wEwE geE

TET el T e &8 gHadTs Wicdies s |

e Lo T R g e R !
BT Fecaied 1 HRATT ! TYRET STRT TR G
KRESKISEN

Wi 9. $ErT 9fiwr T BN gEE T aRadare Fecaa w8 H
EATS TR T GFIGH T BIqT FHIH AR, qglodd adr
At fezeeg |

AT P EAAT ANHT SoF UBlS! WIHT WA Heddd Sgdel,
FAE, T U8 =R &% T ™ i |

T 3. R Ao @y § Rerd gfrer Suced wusmt qen asfEr TRt
=T AT w9 & (Command Area) BA@®T SRS H
AT ARG M A FHEISH SR N Sgaedr  gted
g |

T . FOiRE -STaNT SAHT AT SRl ~AaH SR drel ar
WRRT AT THTAT ST GULIHI T4 ATS sFaed A |

WA LB SAAT aWidbd S sqaq@qilis S HEAT qcdegd T
=Fara=al (Land Consolidation) el HUSTS TIR T @R[
T |

T &.F0 &= aHfipd S AARE RO o TRIAR. | aiged
S T AT AT A |

TG O, ST afihd SWTHT Wl T SEeHlels R (&7
M, YEA T GEANH FAA TH AT g9 FL OAIGH

T |

Ad & Ty, oL, AU g9 a0 gURa a&it e T AEg @ aRn
TEdH g s |

. gcaw weferE T T qewr M g R i, s
T FAEE 3R AT T B N IUHT IUIH TR

gfg=r TR gEa a&d! ot amr qeasd g |

8
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AT R.HET UBTST AN WA 9TehT faf¥= T yediaa =13t 8%
L1151 M o B 2 2 M o | ) (3 1 o - A 1 | o | o
Taeg, Yrax, A gFae FEd adr M Aw W A e
TrcaTes s |

RRIE IR ) L e W o ) s e M o M o | el
THEH BT TSAHN ~FATH T AUHAH SARAH 28 A6 |

T Y. @ /AHT &R AT &7H afiepd ST a&dl (&,
MR AT qAT HAq A gFEedl dTaRdd ANEEE/qET
AedT/WvETe A7eT  ATEIRNT TAYR, ERAT T gel ST
A AIITE b |

THATT «. WFfaw fagae S ¥ agead aedeearg eEeaRe
I OGP WUGEH TIEdl aEdide At el amrai T
AT GLETHT Feel GUEd qaER e T S A
IUGTH TIMH! qed T TRl M |

T &, 5T TUAHRAT HHEH! TH-EIH ATIRAT TAHIRIE T ihd
FEi T T WeaET Ty |

WA ©. HeTA®Id  qEEOE T Gaides oo W@ [Hgiid waw
ARIGY/Ha" Aledl/AIaTe JTaR JaAdgRy<h, Sgaedd, &=y,
TR, Gadr FFIe T GUAT a6t T T AeAEg d d
EQHIT T Freare TR |

T & FuiRa wae Antee/9a dfedr/Aamere aFad ST T
T3 BT AN T Hbaeed! aHar fFam Es |

T AT TAAFGT T @Iell HUHT s SUIhHAT T ETHATH]

ATICAT A-JTANT &0 e T WE Ao JTANT T JIcdre
RSEY

WA 0. THTQ-[S o1 THTA-Fedhl &b EHIAAT AHET T AT
T T WH ANRGH AN AEEE s [eid weam
ARTEYH /e Wiedl/AUETE qqeT gaer T gaw & (Low
cost housing) Wiede! eHaRId a€dl HE™ T Frcdrad e |

AR o T A AT WHRF TR GET TA AT ST g

Mg |
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T 9. 99 T ST &gean! A= T A% T ERA Iol qaR T
FHTdars yrafaewar figaeg |

THIT R.URT NARBHAHT AU HATAAT T a7 &ABT ST TANT
AT WUHT W AUEaEH] SARAHT TEeA T AR A
AETATs ANAY S |

W 2. 3R B a9 S gE g REn T o e
T Hicare g |

TAIT Y. T WA &AH QAT 1 &9 AT 9 HEeaad
el

TG YT TAT WER &SB! GEAH! AN Al &AB! Gagaeiiad q-HRTHT
EHT T AEHIE AATAEAArE FHHT TG T AR
TAIRIH UHIHd &l [AHEH] FAHAGE AT TS |

THIT & g &, qHaR &4, qie &=, Aegdd &, AT HHd
TAT g AREAT &7 T TA &AH G T4 @99 sqaedn
liscy

T o, S AN TEFT a1 e TEITET MUHT I GHART SAeTE SRiE
aTEl TqE S G A9 &, ui e, deastq adr
TETENRT AR TXEAT A |

WHIA ¢ Bod BT a9 a9 weldd e (Fem, e, qed, 6]
T, R & ) B EREa gur T SR e
TTEA, I T ITIANT T |

TG . TeTel a9 RART &= IcuEdcd O WHl qa ad  SAR!
A=W WHT aEdcls SUIh  SAAT TR T diEad awdr
YUHT TAFAT a9 G618 9 Gcded T |

AT o ¥y TSwme &7 O 49T AN THW W T e

ITRTEHT A IART T NeHETHE! HEHAGE e Mg |

TG . 9-STANT AT T qFargd i Aqed SO, ATE™, H Fwe
T S & T gedi &4 Tegd SEUAl Todel 99 WEierd
FHERIEEA

WA 2. ITIANHT TATHT SAArs HiEE RIS [-STAN &4 ATER §
T cwEEiE W, TieHd €O, AqEed T, Asie

197



TANTENET, HARHTE, WAHEedd ANGHT TIHT ITANT T it
AT Wcaed A |

TG 3.7l Alhdhl AYGUE AN W a7 gaRdd AT ArasT
AT T AT qEE IqAed TS SARh AT gEdels 99
Ehrad JTeed TS |

THIT Y. IREI aEeedl IRaed gad AT a3 e
IIIH § T GESAN o1 Too[ANiH! HRIerg deares g |

AT : A ST BT @ T T ST, eI UE AeAgd Qe
HEAE Fedied TS |

TS Q. TEAAEeHT WHdF qed, Wa T AhEveds qE8 9 T
T TN T Fg e |

THIfA . aret-aetan, Sfae |qn, wesE ded, SEER T TR el
AT ATHAT TG TN YUEATHT BT A T Wiebldss JTANT
T TaT YaET N aedl [y |

THIT 3.9-400es dem@r 6, AT JWes uded d@ I a4l
Y FE(cls FEHd 9 T 8% RO a1 fFEr T
HAAS (Hecaliad TS |

I . HIETHT WHidd ATEATAls AR J@l GLAT T HIhars Jcars
T T HUETE fauid el Wdide Teadr qiEdT g1 T
IR T HRATS [Hocargd A |

TG YA T qEd FHdH! ST &EH, T ITAN JUH T
FHAA ST (A -STRT &AW <ded S [HTd
FHTHHH AT T HAE S |

Hiid q0: WFHl® T AMANRGA THITEed! SEH TAHT@H! Al @FHE T
AAETEE AT AR T AGHIE SFged! Jea T4 O ATeeHT
S Pramaee 7@ S99 M 9IS Sgaet e g |

T . WHiae  faugere S=9 FRgAgh  TMeedl dedd T
TR [IEd FAHAIEE A G T 25 |
WA R.WHIdw Fugt R Fagaeia dagedl A 1 SEuHE!

(o) O
HIUBHHTE ATAT LA |

I
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WA 3.9, ardEer X fawEdE weqe wEH W e e
FUEe G Tl SAdrg IEdTh] ARATs GHT e a5 S
[EEAREAREFARIEE SR LRIt A

AT Y. TET TpfiE qeEerE wEw Tes gdEd T 4 deaed T
IHE §1 BN SAArg JUGHAT AER F, a4, qEh, B,
T Gl &AB! TIH TN A |

A 99: THaE aFEr, whedE, Udee, diepiis, aiie, IUdikas &,
TEHN, EdHE T TE TEedH! GE0 T G ST e
RGSEN

THIfAq. e Ufees, weptis, aiis, qdicas T THeh Aecadh!
FAEEH! Ufese T A EHEEHl ILIA ATER Alferw T dE
YT T JIART T HLEAT T |

T . FaaeaeT T qEidhd FFIEMl 8 99 I START 4 T 9-
ST &3 9Edd T4 e T |

THIT 3.9, ardEte qor Jee B v gaeeiea T e
HECA®T GAEEH! G T4 o SAEEHT MIEd gaaed Jaer Fueg
(No Go Zone) T SFEAT T TIEAT &1 A7A ITANTAT RATT T
THq g TR |

T Y. @RS, qd, T aEaaE] "ecdqul Wihide did WieeaH T o
RIHT S q-STANT ST Wbl A <aEdl THaE dia
WEH dAs el qqed FidY ST SHiiE T I9InT
RSEY

THIG L. 3FT ITEANHT TEHT WHN, Fese 99 B /s
ATAYTEH TLETHT gaedt g [y waear Swanr wies |

T & BRI T A SOh AAEdH AHe@ qa T Gl <R
AT T GEEAN T B, Haed T AGSR Aeasl Tl

5 [a¥haN
JIAR[ TJMIAT ML |

T 9R: TFamr Sreia 9 A S-S 87 Seod T [T S-S
SATETAT ~TAqH qediche a9 HE T &6 T4 AR Mg |
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T QAT T At WHT I-ART FHAD! bl AT gEE T
foharT TaTd SOl M NITAET I-S9ANT &F e I
RERIRITCEN

T 2. FARE ST &3 T wifaefier # quretish! ATIRAT B ST
HeaTsd T HY MR T sgaedr Mg |

T 3. 9Hed a1 TIH AEE A T SHaideE Bl a1 gedren
THAT ACH AT &AW URAR FATH EARAD U BT
TSPl AUEre el W@ WowRRr dE W uSd S
yTiaefieT %X (Progressive Tax) TS |

A Y. F FASART AR ITAN HUH! HAT FX Fglordd @5 |4
ARHHT I-JTANT AR 6T gHAT ITANT T AW FHART
AT Y e 1iEg |

AT 93: ST AT T AT WU ST TS |

TS . 9-STANT AT TSHAT THHT AN ATAETH -START /SR Tarem
(Land Use/Land Resource Map), M-THAT a1 (Land Capability
Map), -STINT &= [aifd e (Land Use Zoning Map), STIH
TFAT (Hazard Map) 7 TFateaa T (Theme) &1 STETEd qIR
RISEY

T R, ATgfHe feiedTh -S9aNT GoAT Jrel! foehre T JuedAr g
AAEIH GIAAT GUBRATAAS Fgol Ige T [aqeurasl sgaed
RISEY

THIT 3. watgR i, ki afqsE waeer T ouse,  qed/ el
s ¥ st O 5w ST fafie qedr e adar <
FHTAaTT TET AAETF T-ITANT GaATels ATTRHT €A Foaqa

ol o (o O
SPIEITAT AT S |

AT ¥ L[ERT AW, AT T W ATRIDT PEABAGED BRATTDT AT
FEINTT ETAH! TG TRAS |

I Q. H-START A, TS T A ATCIHT FRAHATE HATTITHT ARl

o= dear TeATcHE ILEAT T A |
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T 2. I-SART Adhl TAEHN HAFAITHT AR A@eTH UF, Faw T
T A Mg |

AT 3. I-STRT A FrEaaasr @t bAve ausraer Aaaeest
fomr T THETET SEEr TR |

AT QY T-STINT T TG T THEHT AT S St Mg |

TG q. e der e TeTHEAr q-STANT gree i e T
BT | o b e IS P e | | B T | -4
liscy
THEI . LI & afid @R 9w T A aeaees
e T AHUH! ICAET T FERIT A |
T 3. FidE 9T SE -STRT ASETRT ATERET 7 B HHEG
T T e AT WH Fhaeed! aaar T qeaHra
afg A |
%. BTG AT
A T AR IJTART GFergdl AT A qA A g | AW qer AfFsiaeT
qrateaa faugsr ffer denma Aftee s a9, F, el few, e, G,
IS, IO, wheA T fen |Afd g Aifder e agPd gl g Aidet
FHETAIART AN GaTd THINSHS] HA-add g€l ad TUHT G-
(%) BT e
I-SIAN Al HREaIAHT AN A@ed®  J-ITAN qeaedl U, e,
e, HrlfEE T A9YETE ToHr T AR A |
(T) TR e
I-SUAN A HAFEITHT AR J-STAN SJaeddd FanT T Adeadr e
FAAT T MG | FH, UIRRE T T @Al J-STANT Haeaa" adr
Q- GUAEeH! ToT TG | H HEE &l e i &6 Tagr
Sty et S Wit Stedr Meama aid a0 T8 9-ITaNT AT
T T AT TR |
(37) S-SYERT B Aqen @t
1 Afdel qRATET BT HIIA GTHAART TSR, FEINT YA TG, AT

e, q-JTANT Gl GUTATHT Gg= AADT BT Hiad qaamaie W av =
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[a

T I-START FHAFaITas GEEd T I-START HAFadT Adsl @bl ATIH-R
AT G TRUST F |

(%) ATTHT T GeA$T

q. A A BrEFagTH FARG AT HGER T Sgaedl A=aradd g |

2. TG Afe! BEfaaTH WEAHRAE! qeargdT gel yaeqaiae Hyee ghe 1w
FTACTH], FENRATHeE T TH-AATCHE qavale Jod® qia-die auar 1 |

Q0. H=gdr
g HldHb! Rl BRAAITAS A T B THISHD] FAaedl Jqeqsd g
AT ARITHT G-

(%) A T AFETH] GLAT TAT NN FAEAGT g AUBRE! [ &7F (Cross
cutting issue) SUHTT T WA FHIHT AT W @ T J=HaH
AT FHAH §1g |

(@) -START AT FRAIAHT HHA STEAEEAE AETH FEaN W6 513 |
A AT FrfaaT wet TEiEET IR TEE T T G GBS
T TEART &3 |

(@) q-ITANT AR FETATE IR UAggdl @G| 94 GABRAT
et 7 Afdewr e 3= s g |

(T) Ig QAT WUHT gaedl FHNH O/ TRUST FAHASEHT HA-ad-TH]
T w2 fo=il = T qred Iuesd gy |

(F) A Aq FEAFTITHT AR ITIH BIAA TGEAT, GEISHS A= T TH
ERNIGEARCEE PRI E

JlediEd ATET BIR T THHAT el HATAATH] AR SAGH T e |
9. “fqar AT

(@) A A AgHA TAYHT Ad TAT BIIAee Grai-ad Hepred a A A76q g
T AT T O |

(@) I dare AIHA ATIR TAaAHA T IRATS T b |

13. @R
AT -JTNT A, 08 TS TTH F |
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ERECIE
(9 ¥ geatud)
_STARTH_SAEGH] I

(%) FO &7

"B AT WA FHM Iared  (FA Sl, WL Sell, ANEE Ale), g9,
Hoeaaer, o ST 9T F A SR T AfHEHG WOET o geEd S
WHI SFAAS qEA U | A eaed B AT SIS BRI F G A
T dFdT &7 qHAATs TS |

(@) T &=

"FTETET A" AT WIHEe AEEdahl ANl YART THT TS STse < 9f 9egel
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