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1)

Introduction

A) 0. What is a Geographic Information System?

A. Geographic Information System (GIS) is a computer program for storing, retrieving,
analyzing, and displaying cartographic data.

Vector Spatial Location Data = X, Y, Z

Attribute Data Base = Data Information

B) The Difference between Raster and Vector Maps

Maps in Geographic Information Systems are represented thematically. A standard
topographic map will show roads, rivers, contour elevations, vegetation, human settlement
patterns and other features on a single map sheet. In a GIS these features are categorized
separately and stored in different map themes or overlays. For example, roads will be stored
in a separate overlay. Likewise, rivers and streams will each be stored as a separate theme.
This way of organizing data in the GIS makes maps much more flexible to use since these
themes can be combined in any manner that is useful. The following illustration shows
conceptually how maps are stored as themes in a GIS.

By Ay

Each different theme is stored on a separate overlay. The overlays on the left represent a
vector based GIS, where the information is stored as a series of points, lines and polygons.
The overlays on the right represent a raster based GIS, where the information is stored as a
series of discrete units called cells.
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C) The Relation between Vector Spatial Location and Attribute Data Base

e Each Spatial Layer is consist of many Spatial features

e Each Spatial Feature consist of many vertexes (X, Y, z)

e Each Spatial Layer is related to one Attribute Data Base Table

e Each Spatial Feature is related to one Attribute Data Base Record
e Each Record consist of many fields (up to 255)

D) GIS Shape File types 2D & 3D (Point — Polyline — Polygon)

Shp file contain spatial Location data of each feature Which are:-
o Type 2D & 3D (Point — Polyline — Polygon)
o Number of Parts
o Number of Vertexes
o X,Y, and Z of each vertex
e Dbf file contain Attribute Data
o Each Attribute Data table consist of many records
o Each record consist of many fields (up to 255)
e Shx file is a relation file between the Shp file and Dbf fie
e Point Layer consist of one vertex per Feature(x, y, z)
e Polyline Layer consist of many vertexes per Feature
e Polygon Layer consist of many vertexes per Feature and closed

Ej‘ Elshayal Smart Web On Line Software : Cairo.ar
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2) Coordinates Systems

A) Lon and Lat Geographic Coordinate System

The geographic latitude (abbreviation: Lat., or phi) of a point on the Earth's surface is the angle
between the equatorial plane and a line that passes through that point

The North Pole is 90° N; the south pole is 90° S. The 0° parallel of latitude is designated the
equator, the fundamental plane of all geographic coordinate systems. The equator divides the
globe into Northern and Southern Hemispheres.

The Longitude (abbreviation: Long., or lambda) of a point on the Earth's surface is the angle
east or west from a reference meridian to another meridian that passes through that point.

All meridians are halves of great ellipses (often improperly called great circles), which converge
at the north and south poles.

B) Universal Transverse Mercator Coordinate System UTM

The UTM system divides the surface of Earth between 80°S and 84°N latitude into 60 zones,
each 6° of longitude in width and centered over a meridian of longitude. Zone 1 is bounded by
longitude 180° to 174° W and is centered on the 177th West meridian. Zone numbering
increases in an easterly direction.

Each of the 60 longitude zones in the UTM system is based on a transverse Mercator projection,
which is capable of mapping a region of large north-south extent with a low amount of
distortion. By using narrow zones of 6° (up to 800 km) in width, and reducing the scale factor
along the central meridian by only 0.0004 to 0.9996 (a reduction of 1:2500), the amount of
distortion is held below 1 part in 1,000 inside each zone. Distortion of scale increases to 1.0010
at the outer zone boundaries along the equator.

C) Converting Coordinates Between Lon Lat and UTM

[l Convert Coordinates System Calculator

Geographic Geographic UTHM Spheroid
[ Degrees Minutes Seconds [ Decimal Degrees | Iwoﬂd Geodstic System 1984 [WGS 84) _.J

Loet |30 |57 |19.21275 Lon |30.955336874 % |304391.985139519
Lat |30 |48 |24.88898 Lat |30.806913605 v |3409991.42225451
Zone [ (1-80) R

Hemisphere N (S

Convert | | Convert I Convert

Converting Coordinates System Calculator
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D) UTM Map Projection

. AA
. AN
. BR
. BN
. CcC
. CD
. EB
. EA
° EC
. EF

. EE

. ED
. RF

° HE
. HO
. ID

. IN

. KA
. AM
. FA
. SA
. WD
. WE

&' Map Projection Definition

Defined Map Projection

Unit -
Coordinates System : Geography

Zone

Hemisphere

Note

Defined Map Projection will be used to Define Map Coordinates System

Measuring Projetion

Unit Meters

Coordinates System: |world Geodetic System 1984 (WGS 84) |
Zone 36 (1-60)

Hemisphere N 5§

MNate

Measuring Projection will be used to calculate Length, Area, Distance, and Scale

Ok Cancel Apply

Airy 1930

Australian National

Bessel 1841 Ethiopia Indonesia Japan Korea
Bessel 1841 Nambia

Clarke 1866 (NAD 1927)

Clarke 1880

Everest Brunei & E. Malasia (Sabah & Sarawak)
Everest India 1830

Everest India 1956

Everest Pakistan

Everest W. Malasia and Singapore 1948
Everest W. Malasia 1969

Geodetic Reference System 1980 (NAD 1983)
Helmert 1906

Hough 1960

Indonesian 1974

International 1924

Krassovsky 1940

Modified Airy

Modified Fischer 1960 (South Asia)

South American 1969

World Geodetic System 1972 (WGS 72)
World Geodetic System 1984 (WGS 84)
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3) Spatial Digitizing and Editing

A) Building New Shape File Spatial and Data Structure

;’:"3 Elshayal Smart Web On Line Software : Cairo.arb

File Edit View

=]

Layers Selection NetWork Suface  Tools  Help

= Lo o 6| S @4 B B 2

[ streetshp

A railway.shp
O eridge.shp
[l landmark.shp
[ building shp
O Jpavement.shp
D.grid.shp

Fide Al {‘ l \j‘f”” 'r
| rew Layer | Foint...

Add Layer... Ctri+a Polyline. ..
Save Layer Ctri+S Palygon...
Save Layer As... MultiPoints. ..

Point + Measure...
Polyline + Measure. ..
Polygon + Measure. ..
| MultiPoints + Measure. ..
Goto Layer in Google Earth »  Point + Measure + Z...
Polyline + Measure +Z...
Polygon + Measure + Z...
| MultiPoints + Measure + Z...

Remove Layer
Remove Deleted Features
Validate Layer

Import Structure from » CJ
Reload Layer CtrR

Set Layer Data Source...

Data Table... Ctr+T

Layer Properties... Chrl+L

Zoom to Layer

L3
— .ZV\/K%

Map Unit = Meters 36 North
LonorX = 328,335.69429961

Scale =1:1.036

>> Open Project Gadsdenab > Version: 448
4 >> Zoom to Layer Roads.shp

LatorY =3,327,218.533977540 >> ** Open Project has been canceled **

>> Close Project Gadsden.arb
>> Open Project Cairo.alb -> Version: 4.54
>

[E3

|

i4 start @ v 7| Images T e.doc[Com... | f@® Pages ) eb ... [ Tables.txt - Hotepad

R) 0243

Building New Spatial Shape File

Menu = Layers = New Layer = Select Layer type

Move up, Moves the selected layer up

Move Down, moves the selected layer down
Show all Layers

Hide all Layers

New Layer, Build a new Layer

Add Layer, add an existing layer on the map viewer
Save Layer

Save Layer as, save the layer with different name
Rectify Image (2 points)

Un Rectify Image

Validate Layer boundaries

Go to Layer in Google Earth

Remove layer

Remove deleted features

Import structure from

Reload Layer

Set Layer Data Source

Data Table

Layer Properties

Zoom to Layer
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B) Digitizing Spatial Shape File ( Feature — Part — VVertex )

E Elshayal Smart Web On Line Software : Cairo.arb.
File Edit Yiew Layers Selection NetWork. Surface Tools Help

O x| O[4 V& E w0t SD- B S »

M7 streetshp S
[ railway.shp
O Bridge.shp
"
o] | Iar!drpark,shp | Finish Drawing
|:|bu|ld|ng.5hp
EIDpavemeanhp Start Drawing Circle in Active Layer
M gridt.shp
Full Extend
Zoom In F1
Zoom Out F2
| Center
! PanMove
Start Pan Mode Chrl+w
Map Scale »
| Map Projection and Units...
Zoom Previous F3
Refresh Map FS
=
Capy Map to Clipboard Chri+C
C1Shavak o sl
Gy -
Map Unit = Meters 36 North >> Dpen Project Gadsden.aib ->  Version: 4.48 »~
LonorX = 328,361.720635264 >> Zoom to Layer Roads.shp
LatoryY =3,327,257.436500300 >> ** Open Project has been canceled ™
Scale =1:1036 >> Close Project Gadsden.arb
>> Open Project Cairo.ab > Version: 4.54
> &

‘4 start € & Images 2} GIS Course.doc[Com... | @ Pages

Digitizing Spatial Shape file

Buttons = Add New Feature = Start Digitizing

° Finish Drawing

o Start Drawing Circle in Active Layer
° Add New Vertex in Editing Part
o Add New Part in Editing Feature
o Full extend

. Zoom in

. Zoom out

. Center

. Pan move

) Start Pan mode

. Map Scale

o Map Projection and Unit

o Zoom Previous

. Zoom Next

o Refresh map

o Copy Map to Clipboard
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C) Editing Shape File ( Feature — Part — Vertex )

~# Elshayal Smart Web On Line Software : Cairo.arb

File Edit

Wiew

Layers

D= O+ ¥

Selection NetWork. Surface Tools Help

|| 2|t

@Ih‘ @ F

M iandmark.shp
= building.shp

M7 streetshp ® . \ K‘ —
M rail hi ik i 1

railway.shp Undo Drawing Edit Ctrl+2
Ol Eridge.shp | Redo Drawing Edit ThY

‘

Delete Vertex

O Jpavementshp

M orid.shp Delete Part

Delete Feature

Edit Feature Data... Ctrl+E

Move Distance...
Move ToX,Y...
| Move Settings... Crl+h

Set Pivot Paint
Start Rotate-Scale
Rotate-Scale Menu... F8

Goto Feature in Google Earth >

| Bring Part to Front
Send Part to Back
Invert Part Direction

Add New Yertexes in Editing Part

£7
L]
f Add New Part In Editing Feature
- _%@r ‘L Length
N T ~ S

- Stop Edit F6
T | Properties
Map Unit = Meters 36 North >> Open Project Gadsden.aib ->  Version: 4.48 »~
LonorX =328,372.131169524 >> Zoom to Layer Roads.shp
Latory =3,327,267.573073130 >> ** Open Project has been canceled ™
Scale =1:1036 >> Close Project Gadsden.arb

>> Open Project Cairo.ab > Version: 4.54
>

‘4 start ~ e w & Images T GIS Course.doc [Com... | % Pages

Editing Spatial Shape file

Buttons = Edit Feature = Click cursor on the Feature = Right Click

o Undo Drawing Map
o Redo Drawing Map

. Insert Vertex

o Delete Vertex

o Delete Part

° Delete Feature

° Divide Feature

. Combine Feature

. Edit Feature Data

. Move Distance

. Moveto X, Y

. Move Settings

. Set Pivot Point

. Rotate — Scale

o Rotate — Scale menu
o Go to Feature in Google Earth
o Bring Part to Front
. Send Part to Back

o Invert part Direction

. Add New Vertex in Editing Part
. Add New Part in Editing Feature
. Length

. Area

o Stop Edit
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D) Move Settings

Move Settings

Press Ctil While
Moving or Rotating or Scaling
to apply movement on

.

This Part

This Feature

All Selected Features in editing layer
All Features in editing layer

All Selected Features in all Visible layers [None Image)

R R R R R IR

All Features in all Visible layers [None Image)

Press Shift While Moving to Snap
Press Alt While Moving to Right Angle

Editing Spatial Shape file

Menu = Layers = Move Settings

Press Ctrl while moving or Rotating or Scaling to apply movement on

. This Vertex

. This Part

. This Feature

. All Selected Features in Editing Layer

. All Features in Editing Layer

° All Selected Features in All Visible Layers (None Image)
. All Features in All Visible Layers (None Images)

Press Shift while Moving to Snap _or_Press Alt while Moving to Right Angle

E) Map View

Full Extend

Zoom In F1

Zoom Out F2

Center

Pan Move 4
Start Pan Mode Chrl+w

Map Scale 4
Map Projection and Units...

Refresh Map FS

Copy Map to Clipboard Ctrl+C

Menu = View
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F) Converting between Shape File types 2D & 3D (Point — Polyline — Polygon)

il Convert Shape Type and Grouping

From Layer I street.shp ﬂ

Layer Type  PolyLine

Creteria IAII Features Ll

Layer Type [ point |

v Group By v Sum Numerical Fields

Group by Field |y LaGE _'_l
Note :

EoX

Convert

To New Laer IC:"-.Softwares'xE IshayalSmantGlScdiMap_tanta_geo Browse l

Convert ShapeType and Grouping is a very powerfull tool, So please use it carefully.

Converting Shape Type and Grouping

Menu = Tools = Convert Shape Type and Grouping

. Select Destination Layer

. Select Criteria (All Feature or Inside Selected Features or Outside Selected Features)
o Select Output Shape File

. Select Output Shape File Type

. Select Group By or Not

. Select Summing Numerical Fields or Not

. Select Group By Field
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G) Layer Properties

&' zone.shp : Single Layer Prorperties

[~ Visable Apply on Layers

(¢ Always Show

Hydrants.shp -
Pipes.shp
" Show When scale between '[:ifim::;ns-;gp 3
| pnseals Mat scale [~ Show Vertex
] 0 0
] Verex idth R e
Ok Cancel Apply ‘

Layer Properties General Option

Menu = Layers = Layer Properties = General

. Select Visible or not

. Select on which Layers, your selection will be applied

. Select Show Vertex or Not

. Select Vertex Width

. Select Always show to view the layer all the time

. Select Show When Scale between Min Scale and Max Scale

¥ zone.shp : Single Layer Prorperties

General | Color]| Selection | Edit | Label | Fields | Netwark | Hyper Link | 3D View | VB Script| Source |
Draw Fore Color Draw Mode Copy Pen v
Draw Fill Color Draw Style Solid v
Thematic Field Draw Width TR
Apply Color Ramp
Up Add Draw Fill Style Solid -
Down Remove
Ok Cancel Apply I

Layer Properties Color Option

Menu = Layers = Layer Properties > Color

. Select Draw Fore Color and Draw Fill Color

. Select Draw Mode

o Select Draw Style

. Select Draw Width

. Select Draw Fill Style

. Select Thematic Field and add Values and select each Value Colors, Mode, Style
. Select Apply Color Ramp to change colors of all added values
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i Unique Yalues

Unique VYalues

Gl »~
Sl oedl Jio = |
@Syl g asall S,

e S

3 e dlane

Lishuon g .92 50 ddone

Tao o

Ol9 gl S

Gyl gl Sio

< S| >

£

Addl Cancell

Layer Properties Color Option : Add Thematic Value

Menu = Layers = Layer Properties 2> Color > Add

Apply Color Ramp on all
thematic Added Yalues

+ Apply Ho Color Ramp:

0K I Cancel I

Layer Properties Color Option : Apply Color Ramp on Added Value

Menu = Layers = Layer Properties 2> Color 2 Apply Color Ramp
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& zone.shp. : Single Layer Prorperties

General | Colar  Selection ]Edit | Label | Fields | Netwark | Hyper Link | 3D View | VB Script| Source |

Select Fore Color _
Select Fill Color

[ Selectable (Snap To)

Select Draw Mode

Select Draw Style

Select Draw Width

Select Fill Style

Copy Pen v I

Dat v

.........................

Transparent v I

Ok | Cancel

| Apply

Layer Properties Selection Option

Menu = Layers = Layer Properties = Selection

. Select Selection Fore Color

. Select Selection Fill Color

. Select Selection Mode

. Select Selection Style

. Select Selection Width

o Select Selection Fill Style

. Select Selectable ( Snap to ) or Not

# zone.shp : Single Layer Prorperties

Generall Colorl Selection : E

dit | Label | Fields | Netwark | HyperLink | 3D View | VB Seript| Source |

Edit Fore Color _ Edit Draw Mode [Etw—;]
Edit Fill Color _ Edit Draw Style [soid <]
[~ Editable (Snap From ) Edit Draw Width T
EditVerex Widh ~ — f———————— Edit Fill Sty [sold ]
[Snap &rea) Press Shift + Move to Snap
Ok \ Cancel \ Apply

Layer Properties Edit Option

Menu = Layers = Layer Properties = Edit

. Select Edit Fore Color

. Select Edit Fill Color

) Select Edit Mode

. Select Edit Style

) Select Edit Width

. Select Edit Fill Style

o Select Editable ( Snap From ) or Not

o Select Edit Vertex Width ( Snap Area)
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& zone.shp : Single Layer Prorperties

Generall Color] Seleclionl Edit Fields | Network | Hyper Link] 3D \/iew[ VB Scriptl Saurce]

[ Show Label Label Field Name m
" Always Show Label Font Name lTimes New Roman _]
¢ Show Label When scale between v FontBold | Fontltalic  FontSize ,?
Min scale Max scale Font Color ;‘

0 |25000

r Refere Font Size to [
this Map Scale

[~ Force Size to Fit Polyline length and Polygon width

Ok | Cancel | Apply |

Layer Properties Label Option

Menu = Layers = Layer Properties = Label

Select Show Label or Not

Select Label Field Name

Select Label Font

Select Label Fore Color

Select Always show to view the layer all the time

Select Show When Scale between Min Scale and Max Scale
Select Refer Label Font Size to this Map Scale

Select Force Label Size to Fit Polyline length and polygon width

® zone.shp : Single Layer Prorperties

General | Color | Selection | Edit | Label | Fields | Network |

[~ Identify Hyper Link Hyper Field Name None v

¢« Open URL in Internet Explorer

" Open Using another Software [ please select )

Browse

Ok Cancel Apply l

Layer Properties Hyperlink Option

Menu = Layers = Layer Properties = Label

Select Identify Hyperlink or Not

Select Hyperlink Field Name

Select Open URL in Internet Explorer

Select Open Using another Software (Please Select)
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4) Attribute Data Table

A) Modifying Dbf File Data Structure

& street.shp : Single Layer Prorperties

General | Color| Selection | Edit | Label Fields | Network | Hyper Link | 3D View | VB Script| Source |

# Field Name | Type | Length | DecimalCount

) 1 [OBJECTID Numeric 9 0
2 |NAME Character 50 0
3 |CODE Numeric 4 0
4 |SHAPE_LENG Numeric 19 11
5 |PARTS Numeric 9 0

Modify Structure | Down Up Delete | Insert Append
Ok Cancel Apply I

Layer Properties Fields Option

Menu = Layers = Layer Properties > Fields

° Press Append Button to add new field at end of fields list

. Press Insert Button to add new field above of the selected Field

. Press Delete Button to delete the selected field

. Press Up Button to move Selected Field Up

. Press Down Button to move Selected field Down

. In the Field Name Columns, type a Unique Field Name

. In the Type Columns, Select ( Character or Date or Logic or Numeric )
. In the length Columns, Enter the field Length

. In the Decimal Count Columns, Enter the number of Decimal digits

. Press Modify Structure Button to apply the Field Modification

Page 17 of 36



B) Editing Data Table

EH street.shp : Data Table

View Selection VB Script  Help
: : NAME | cobE |  sHAPELLENG | PaRTS | A
&l 0 326535.70012162200 10 |
Select Features
UnSelect Features s % 0 326535.70012162200 1
Delete Features s & Sl 0 326535.70012162200 1
SEme—— &b 0 326535.70012162200 1
Edit Feature Data...  Chr+E J se & L 0 396535.70012162200 1
cut Qubix  Rsils 0 326535.70012162200 1
Copy Ctrl+C
Past Chrl+y > & 4L 0 326535.70012162200 1
Fill Past e L 2 326535.70012162200 1
Fill Series... i
LRI — g L 0 326535.70012162200 1
Sort Rows Ascending sl & L 0 326535.70012162200 1
Sort Rows Descending s & sl 0 326535.70012162200 1
BB ol ) seame gL 0 326535.70012162200 1
¥
Selected Records = [ 0 out of total 2226 Records |

Editing Data Table

Menu = Layers = Data Table

. Undo Data Edit

. Redo Data Edit

. Select Features

. Unselect Features

° Delete Features

. Undelete Features

o Edit Feature Data

o Cut Cells

. Copy Cells

. Past Cells

° Fill Past

. Fill Series

. Clear Cells

. Sort Rows Ascending
. Sort Rows Descending
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C) Running VB script in Data Table Fields

& street.shp : Single Layer Prorperties

‘¢ ¥B Script Code [ to be executed in each record )

General | Color | Selection | Edit | Label | Fields | Network | Hyper Link | 30 View VB Script |Source[

IF Length() < 100 then | € Fields | | Addvertex s,y A
% " Number Deletel T
PARTS =1 e gl
ElselF Length() < 200 then Stiing el
PARTS =2 " Date oveToMaxX »
¢ Eanrerson MoveToMaxy y
EndIF C Logi MoveToMaxZ 2
0gic MoveT oMinM m
€ GIS Funcs MoveT oMin x v
“ G < | B
ARB Prefix is B d
" Run VB Script From File BB SR
LT
in all Recs.

Ok

Cancel Apply l

Layer Properties VB Script Option

Menu = Layers = Layer Properties > VB Script

° Select Fields for Fields Name List

. Select Number for VB Number Functions List

o Select String for VB String Functions List

. Select Date for VB Date Functions List

. Select Conversion for VB Conversion Functions List
. Select Logic for VB Logic Functions List

. Select GIS Funcs for GIS Functions List

. Select GIS Subs for GIS Procedures List

° Press Apply & Run in All records

. Note that "ARB" Prefix is Reserved

. Select Run VB Script from File (to Load and Run External VB Script file)

D) Editing One Feature (Record)

File

Edit Help
RechNo 603

CODE 0
NILE 1
LU_CODE 15
LU_CLASS
NAME
CHECK ¥
ID 0
0
D:A\Paperiimages3460398.jpg

VB Script

S ol

HYPERLINK

Edit Feature

Menu = Edit = Edit Feature Data
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5) GIS Analysis and Selection

A) Spatial Location Analysis and Selection

“. | Find and Data Transfer by Location

inLyer [EREEFIN——

Creteria |AII Features

Led Le

Method |New Selection

Relation Ilntersect selected features in Layer

Led Le

To Layer |slreet.shp

v &pply Tolerance

Tolerance |g.g1 Map Units [ 1 Meter = almost 0.00001 Decimal Degree )

Apply Data Transfer by Location for Checked Similar Fields Names
v From layer : street.shp
To layer: street.shp

[J OBJECTID

I NaME

[ cope

[ SHAPE_LENG
O PaRTS

Naote :

Data Transfer is a very powerfull tool, So please use it carefully. To undao Data Transfer,
Do not Save Changes and Reload layer from layers menu

Selection Find and Data Transfer By Location (Query Builder)

Menu > Selection = Find and Data Transfer By Location (Query Builder)

. Select Layer Name

. Select Criteria (All Feature or Inside Selected Features or Outside Selected Features)
. Select Method (New Selection or Add to Selection or Clear from Selection)

. Select Relation

. Select Relation to Layer

. Select Apply Tolerance or not

. Select Tolerance value

. Select Apply Data Transfer for Similar Fields Name or not

) Select Data Transfer Fields Names

. Press Find to Start Searching

Page 20 of 36



B) Attribute Data Base Analysis and Selection

i | Find by Data

lyer TR
Creteria |AII Features ‘ﬂ
Method |New Selection _ﬂ
Fields Relation Unique values
NAME =
CODE >
SHAPE_LENG <
PARTS »=
&=
<

Update Unique Values | |None

[~ Match Case Scale IU

Selection Find By Data (Query Builder)

Menu = Selection = Find By Data (Query Builder)

. Select Layer Name

. Select Criteria (All Feature or Inside Selected Features or Outside Selected Features)
° Select Method (New Selection or Add to Selection or Clear from Selection)

o Select Field from the Fields List

. Select Relation from the Relation List

. Press Update Unique Value to get all available values

. Select Value from the List or write it

. Select Match Case or not

o Select Map Scale for viewing result

. Press Find to Start Searching the selected value
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C) Nested Attribute Data Base Analysis and Selection

“i. Nested Find by Data

Loyt [Candblasstp =] | [aovR | [aasmz | |asHar | [catiD ~| |NDMRKNM ~|
e ERRCI ] el BB 5 g5 oo pala A [l A
felena ||l Features v ol Ll s ahas s holy loss oYl iy
Method  New Selection v mlvk' :“L" — °Jl‘-"'"""$‘;s

: wlde F

Find efmirat A A 2.0

_J ____J < | 3 & 3 |2 3 & | > ‘

Sele 0 il [s] [ 8| [ [s| | N s

Nested Selection Find By Data (Query Builder)

Menu = Selection = Nested Find By Data (Query Builder)

. Select Layer Name

. Select Criteria (All Feature or Inside Selected Features or Outside Selected Features)
. Select Method (New Selection or Add to Selection or Clear from Selection)

. Select Fields from the Fields Lists

. Select Values

. Select Map Scale for viewing result

. Press Find to Start Searching the selected values

D) Spatial Features Snapping and Dividing

i 'Snap Vertexes To

In Layer Xl s |
Creteria IAII Features L]
Vertexes | Vertexes at Begin and End | S ’
Relation Ilnlersect selected Vertexes or Lines In Layer _v_]
ToLayer I street.shp L’

v Apply Tolerance

Tolerance (.01 Map Unites [ 1 Meter = almost 0.00001 Decimal Degree |

Note :

Shap Vertexes is a very powerfull tool, So please use it carefully. To undo Snap Vertexes,
Do not Save Changes and Reload layer from layers menu

Network Snap Vertexes to

Menu = Network = Snap Vertexes to

Menu = Network = Divide Polylines or Polygon on

. Select Layer Name

. Select Criteria (All Feature or Inside Selected Features or Outside Selected Features)
. Select Vertexes (All, OR (Begin & End) )

o Select Relation

o Select Relation to Layer

. Select Apply Tolerance or not

) Select Tolerance value
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E) Shortest Path Analysis

* Building Shortest Path NetWork

Palyline
Layers

* a

v Apply

Tolerance |g.gggggg1 Map Unites [ 1 Meter = almost 0.00001 Decimal Degree )

Tolerance

Menu = Network = Build

Building Shortest Path Network

Shortest Path Network

iRl x0LA L ]

hayal Smart Web On Line Software : SanDiego.arb

| hﬂl (5

M7 Roads shp Ay .
O Landmarks.shp ok
O+ Transport shp
E * Shortest Path NetWoer [g] e
m] Q
O | Laver [Roads.shp ~ 4
= N <1 [k
O
o
O3} | Fom  0id Oak Holler ;
O | x- n7azem
ol v- 325 From || || 158>
o
Of 16 Longvaley Ra
X= 16
Y= 327886543517557 To NG
Length 0 [ko
Route 1. <)
£
01d Dak Holler A~ ||l =
Double Canyan =
Double Canyon k

Lilac
Lilac
¥
1
Teminate |
Map Unit = Degrees 11 North >> Get Shortest Path in Layer Roads.shp »
LonorX =-117.124033117 >> Get Shortest Path in Layer Roads.shp
LatorY =32761535657 >> Save Project SanDiego.arb
Scale =1:454379 >> Save Project SanDiego.arb
>> Save Project SanDiego.arb -
> &

Tistart W€ ¥ 7 [ inages

(GIS Course05. doc [Compatibility Mode] - Microsoft Word

T GIS Cours... [ Untitled - ... ) Elshayal 5... ] Elshayal 5... W AILIPG - ..

Shortest Path Network

Menu = Network = Shortest Path Network

. Select Layer Name

o Select Field Name

. Press From Button

. Select on the map where to start
. Press To Button

o Select on the Map where to Go
. Press Run

Page 23 of 36



6) Satellites Images

A) Google Earth Settings

R Google Farth
File Edit View Tools Add Help

-GOOgle

.
#  mage ®2010/GeoEye

Imagery Date: Jul 24, 2009 lat 29.982 7°  elev Om Eyealt [ZENINNEN
iy start ME w7 | Inages & DOC T GIS Co... [ Untitled. ror] Elshaya.. olElshaya.. | AlLP... T Roads, X Downlo... Google... EN @& L4 09:28 o

. Open Google Earth 4.3 or Later Versions ( It must be installed in your Computer )
o Inside Google Earth, do the following Settings

o Tools &> Options : Turn Off Terrain

o Be Sure that North Arrow is completely very up by

o View - Show Navigation = Always
o  Press Double Click on North
o Be Sure that Google Earth is very Flat by:
o Pressing keyboard Shift and keyboard Up Arrow.
o Pressing Keyboard Ctrl and keyboard down arrow
. Close Google Earth
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B) Download From Google Earth

L-,Q;;g-,Download from Google Earth 4.3 or later

Logout Google Earth Lon |31.1543673729197 Up l
Goto Lat |29.9824877540548 Left | Right |
Refresh Coords ggg:ﬁ 50 m Down I
[ Shift Maps for Google Version 5 |0.9545 4 Import Rectified Image |
v Hide Gooagle Layers

Note - Google Earth is Connected

Download from Google is producing Rectified and Geo-Refrenced JPG Images

Show Download Help Show Google Settings Help

Download From Google Earth

Menu = Tools = Download Form Google Earth

o In GIS Software

. Press Login Google Earth 4.3 or Later Versions ( It must be installed in your Computer )
o Press Refresh Cords Button in GIS Software to get Google Earth Position

o Enter Your Lon & Lat Cords' and Scale Zoom

. Press Go to

. Press Import Rectified Image (Will Capture B&W Google Earth Map)

. In Google Earth Software

o Press Save Image to overwrite the B&W Image File

) In GIS Software

. Reload Layer from Layers Menu to get colored rectified Image.

. Use Up, Down, Right, Left Buttons to navigate

. Press "Go to Layer in Google" in Layers Menu (to find layer area in Google)
° Press "Go to Feature in Google" in Edit Manu (to find your area in Google)

o Check Shift Maps, If your Google version is 5 or later
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C) Save Images

ri* Save Images Setup

-Paper Size

rOrientation

' Portrait
" Landscape

-Paper Dimensions Scale

Width = 734 Pixels

Height = 1123 Pixels |3°595
~Custonn

/v Edges Coordinates

Width 794 Pixels

Height {1123 Pixels oK | Cancel |
Mote :

Save Images is producing Rectified and Geo-Refrenced Bitmap Images

Save Images Setup

Menu = Files = Save Images

This Function will produce

. Bit map image BMP with Edges Coordinates
. BPW World File format for BMP Image
. JGW World file format For JPG image
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7) Surface Analysis

A) Downloading (ASTER and SRTM) NASA Geo DEM Height Files

Open your Internet browser and go to the following URL to Download ASTER Geo DEM
http://www.gdem.aster.ersdac.or.jp/search.jsp

Open your Internet browser and go to the following URL to Download SRTM height files
http://dds.cr.usgs.gov/srtm/version2_1/SRTM3/

B) Convert (ASTER and SRTM) NASA Geo DEM Height Files to Tin Shape File

[ Convert (ASTER & SRTM) DEM to Tin Shape file (B[=]4

DEM File ID:\Wotld_Maps\Heighl'\.L\STER'\ASTGTM_N1 2E0 Browse

Lon Lat Interval No. of Points
i : | | Arc Seconds
v Clip Lon (dd) Lat [dd)
Left- Top |M |13
Right-Bottom |46 2

No. of Clip Points 12967201

Convert ef t

Note :
Convert [(ASTER & SRTM) DEM to Tin Shape file is Producing Tin of Elevation Points

Advanced Spacebome Thermal Emission and Reflection Radiometer [ASTER
http: //www.gdem. aster. ersdac. o jp/search.jsp 1 Arc Seconds interval for World

Shuttle Radar Topoagraphy Mission [SRTHM

http:/ fvwww2. jpl.nasa.gov/sitm/

http://dds. cr.usgs. gov/sitm/version2_1/SRTM1/ 1 Arc Second interval for US4
http: //dds. cr.usgs.gov/sitmdversion2_1/SRTM3/ 3 Arc Seconds interval for World

Convert (ASTER & SRTM) DEM to Tin Shape file

Menu = Tools = Convert (ASTER & SRTM) DEM to Tin Shape file

D Download Tiff DEM file from http://www.gdem.aster.ersdac.or.jp/search.jsp
o Select and Enter Clip values of your Area Left Top point and Right Bottom point
. Press Convert
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C) Convert ASTER NASA Geo DEM to Color value bmp File

! Elshayal Smart Web On Line Software : NewProject1.arb

File Edit View  Layers Selection NetWork Suface  Tools  Help

Dlﬂllxlcﬂﬂ_ﬂ“’| llﬂlélﬂlﬁ iEs

N12E043_dem.bmp
N12E044_dem.bmp
N12E045_dem.bmp
N13E043_dem.bmp

N13E044_dem.bmp
N13E045_dem.bmp
NT3EIII4G dem.bmp

Raster \mage

LonorX = 44.275760194
Latory = 14.080479768

Value = 3046

First Arabian GIS
Software

Map Unit = Degrees 38 North > NewProject].arb »
LonorX =44.275760134 >> Save Project NewProject!.atb
LatorY =14.060479768 >> Save Project NewProject.ab
Scale  =1:1,750,000 >> Save Project NewPr A1.a1b
>> Save Project NewPr ctl.arb
> &

1 N14E044_dem.bmp EN &) 09:06 0

Convert ASTER Geo DEM to Color Value bmp file

Menu = Layers 2 Add Layer = Files of Type 2 TIFF > Open

Menu = Layers = Save Layer as 2 Change the File extension to > BMP_ - Save

o Open Aster Geo DEM Tiff file
o Save Layer as bmp file
o Press Identify at any point in image to get Elevation value

D) Building Contours from ASTER NASA Geo DEM

MM%IOI il (NP l@#
O & AdenElevTIN_Geo.
[ NewContour23.shp
Qt.
Q
€'7
4!!
=
ke
N
KO
£
=l
\eﬂx S 3 4
EASREY
G
Map Unit = Degrees 1 North >> Remove Layer NewContour28.shp ~
LonorX = 44 860250594 >> Remove Layer NewTin16.shp. T
LatorY =12.755681632 >> Add Layer NewContour23.shp
Scale  =1:7.994 > MndwysuummenfLaye. NewEnr\loulZE shp Successfuly
>> Save Project NewProjectd. ar
o

[ g a7 = » s
‘4 start “Ew ] Elshayal Smart Web ... EN ®)0231 o

Menu = Surface = Building Contours Surface(s) Analysis
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E) Building Tin Surface Analysis

[l Build Tin Surface(s)

Height Layer ] GeshanUTM.shp LJ Build
Height Creteria ]AII Features Ll [erminate
Height Field ~ |ELEVATION |

Tin Surface Layer IC:\Documents and SettingshElshayalSmartGISh

(¢ Build Surface by Delaunay Triangulation Method
¢ Build Surface by Matrix Triangulation Method

615 Tin Surface(s) have been Built Successfully in Layer NewTinE5.shp

Note :
Building Tin Surface Analysis is a very powerfull tool, So please use it carefully.

Menu = Surface = Building Tin Surface(s) Analysis

Select Height Layer Name

Select Height Criteria (All Feature or Inside Selected Features or Outside Selected Features)
Select Height Field

Select Output Tin Surface Shape file name

Select Build Surface by Delaunay, if elevation points have unequal distances among them.
Select Build Surface by Matrix, if elevation points have equal distances among them.

Press Build

=5 Elshayal Smart Web On Line Software : NewProject1.arb

File Edit View  Layers Selection Netiork Suface  Tools  Help

zid | e |-
DO % O 4 ¥ EE || oS- B S &
&® GeshanUTM shp
O = NazeemUTM.shp ‘
O = MaagalshUTM.shp
O = MouflehUTM.shp e
O * NakhasyUTM.shp
O GeshanContUTM.s. a
O/ NazeemContUTM ]
O~ MaagalahContUT. o
O MouflehContUTM.s.
O NakhaayContUTM...
O INewTin15.shp -«
O ]NewTin16.shp
O NewTin17.shp L
O NewTin18.shp
O INewTin19.shp R
O NewContour!75.shp Jehd
O NewContour176.shp [«\)0
O NewContour177.shp
/v NewContour178.shp P
O NewContour!79.shp I
O = GeshanGEO.shp |
O INewTin1 shp ==
M JNewTin20.shp T

-

F\&\’Lfc\‘?al_ oy 3=
AT P ;
oY=
"Map Unit = Meters 38 Notth >> Note: Saved aib Projects by Version 4.11 of later , Can not be opened by earlier versions
LonorX =632,249.040533983 >> Open Project NewProjectl.alb -> Version: 4.58
Lator'y =1560533.612711750 >> Add Layer NewTin20.shp
Scale =1:3994 >> Save Project NewProject!.arb

>

[Elshayal Smart Web On Line Software : NewProject1.arb

‘4 start e wn & Inages T G5 CoursetS.doc [C... | ] Elshayal Smart Web ... | (2l Elshayal Smart Web .. Web... EN &) 11:41 oo
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F) Building Contours Surface(s) Analysis

il Contour Surface(s) Analysis

Height Layer I GeshanUTM.shp ‘:J Build
Height Creteria IAII Features _:J

Height Field ~ |ELEVATION ~|

Contour Interval |1 Unit [s)
Base Contour IU Unit (s)

Contour Layer |C:"-.D ocuments and Settings\ElshayalSmartGIS4

(¢ Build Surface by Delaunay Triangulation Method
" Build Surface by Matrix Triangulation Method

" Do not Build Surface, and Use Height Layer as Surface

68 Countours have been Built Successfully to Layer NewContour3.shp

MNote :
Contour Surface(s) Analysis is a very powerfull tool, So please use it carefully.

Building Contours Surface(s) Analysis

Menu = Surface = Building Contours Surface(s) Analysis

. Check Use Height Layer as Tin Surface or Not

o Select Height Layer Name

. Select Height Criteria (All Feature or Inside Selected Features or Outside Selected Features)
° Select Height Field

o Select Contour Interval

o Select Base Contour

. Select Output Contour Shape file name

. Select Build Surface by Delaunay, if elevation points have unequal distances among them.
. Select Build Surface by Matrix, if elevation points have equal distances among them.

. Select Do not build Surface, if Height layer is a Tin Surface

o Press Build
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shayal Smart Web On Line Software : NewProject1.arb

File Edit View  Layers Selection Network. Suface  Tools  Help

BIS=IPY RN == Rl =

[ = GeshanUTM shp

O = NazeemUTM.shp
O = MaagalahUTM.shp
O = MouflehUTM shp

O * NakhaayUTM.shp
O~ GeshanContUTMs...
O~ NazeemContUTM...
O MaagalahContUT...
O MouflehContUTMs.
O NakhaayContUTM
O NewTin15.shp

O INewTin16.shp

O JNewTin17.shp

O INewTin18.shp

O INewTin19.shp

/v NewContourl 76.shp
O NewContour1 76.shp
O NewContour1 77.shp
O NewContour1 78.shp
O NewContour79.shp
O = GeshanGEO.shp =
O INewTin1.shp

O JNewTin20.shp

M7 NewContour181.shp

NP2 5|70 2]z o @

EASHE

i

Map Unit = Meters 38 North >> Add Layer NewTin20.shp ~
LonorX =631,295.330766558 >> Save Project NewProject1.arb n
Latory =1.560,957.334486470 >> **Add Layer has been canceled **

Scale 334 >> Add Layer NewContour181.shp

>> Save Project NewProject!.aib

=l

Elshayal Smart Web On Line Software : NewProject1.arb.
lew  Layers  Selection  NetWork Suface  Tools  Help

Vo XO AV | oS

O = GeshanUTM.shp
O = NazeemUTM.shp
O = MaagalahUTM.shp
O = MouflehUTM.shp
NakhaayUTM.shp
O GeshanContUTM.s.
O NazeemContUTM...
O~ MaagalahContUT.
O MouflehContUTM.s..
O NakhaayContUTM...
DHNeme! 5.shp
O[_|NewTin16.shp

O INewTin17.shp

O NewTin18.shp

O INewTin19.shp

O NewTin74.:shp

% NewContour285 shp

NFERREF[ 8] 1@

EASHE

Meters 38 North >> Add Layer NewTn74.shp
86,102.132173338 >> Save Project NewProjectl.arb

2.733.261234250 5> Save Project NewProject].aib
618 >> Add Layer NewContour285 shp
5> Save Project NewProject].atb
>

[E3

Map Unit=
Lonor:
Latory
Scale

(]
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G) Converting 2D to 3D Surface Analysis

[l Convert 2D to 3D Surface(s) Analysis

Height Layer | GeshanUTM.shp _:_l Convert
Height Creteria IAII Features _:_l
Height Field ~ |ELEVATION |
From 2D Layer | GeshanContUTM.shp _:_]
From 2D Creteria IAII Features _:_]

To 3D Layer |C: “Documents and Settings\ElshayalSmartGISY

(¢ Build Surface by Delaunay Triangulation Method
(" Build Surface by Matrix Triangulation Method
(" Do not Build Surface, and Use Height Layer as Surface

68 Feature(s) have been converted to 3D Successfully in Layer New2Dto3D43.shp

Note :
Convert 2D to 3D Surface(s) Analysis is a very powerfull tool, So please use it carefully.

Converting 2D to 3D Surface Analysis

Menu = Surface = Converting 2D to 3D Surface Analysis

° Check Use Height Layer as Tin Surface or Not

. Select Height Layer Name

. Select Height Criteria (All Feature or Inside Selected Features or Outside Selected Features)
. Select Height Field

. Select Destination 2D GIS Shape File

o Select Criteria of the Destination 2D GIS Shape File

o Select Output 3D Shape file name

. Select Build Surface by Delaunay, if elevation points have unequal distances among them.
) Select Build Surface by Matrix, if elevation points have equal distances among them.

. Select Do not build Surface, if Height layer is a Tin Surface

. Press Convert
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H) Calculating Area and VVolume of Surface(s)

il Calculate Area and Volume of Surface(s)

Height Layer IGeshanUTM.shp lJ Calculate
Height Creteria IAII Features lJ
Height Field ~ |ELEVATION |

Heihgt of Plane |0

(¢ Ab : " Below Plane
Min Height = 1.953.895
Max Height = 1.994.675
2D Area = 106.187.028
3D Surface = 117.016.211
Yolume = 209.684.094.385

(¢ Build Surface by Delaunay Triangulation Method
(" Build Surface by Matrix Triangulation Method

" Do not Build Surface, and Use Height Layer as Surface

615 Area and Volume Surface(s] have been Calculated Successfully in Layer
GeshanUTM.shp

MNote :
1 Calculate Area and Youme of Surface(s] is a very powerfull tool, So please use it carefully.

Calculate Area and Volume of Surface(s)

Menu = Surface = Calculate Area and VVolume of Surface(s)

. Check Use Height Layer as Tin Surface or Not

o Select Height Layer Name

. Select Height Criteria (All Feature or Inside Selected Features or Outside Selected Features)
. Select Height Field

) Select Height of the Calculating Plane

. Select above Plane or Below Plane

° Select Build Surface by Delaunay, if elevation points have unequal distances among them.

° Select Build Surface by Matrix, if elevation points have equal distances among them.

. Select Do not build Surface, if Height layer is a Tin Surface

. Press Calculate
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8) GIS Misalliance Tools

A) Converting AutoCAD files to GIS Shape Files

[l Convert Autocad DXF to Shape file

DXF File IC:\Documents and Settingsh\ElshayalSmartGIS My

Shape Type IF'ongon Lj

Convert |

315 Autocad DXF Features have been Converted Successfully to Shape File
Note : o
Convert Autocad DXF to Shape file is converting the following Entities
Arc, Block, Circle, Ellipse. Line. Point, Polyline. Solid, Text, Yertex.

Converting AutoCAD file to Shape Files

Menu = Tools > Converting AutoCAD file to Shape File

B) Converting GIS Shape Files to AutoCAD files

fim

(i Convert Shape Layer to Autocad Dxf File

From Layer I GeshanUTM.shp L] Convert

Creteria IAII Features Lj [ erminate

v Apply Label settings in Layer Properties menu

Autocad Dxf File  |C:\Documents and SettingshElshayalSmartGISh

315 Shape Feature(s) have been Converted Successfully to Autocad Dxf File
GeshanUTM.shp

Note :
Convert Shape to Autocad Dxf is a very powerfull tool, So please use it carefully.

Converting Shape File to AutoCAD file

Menu = Tools = Converting Shape File to AutoCAD file
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C) Synchronize Google Earth with Lon Lat Geographic maps

E Elshayal Smart Web On Line Software : NewProject6.arb

File Edit Yiew Layers Selection NetWork. Surface Tools Help

DO % Q4 ¥ EE | oM Sd - B S #

. NewPolygonMZ1.s...
D- NewTinl.shp

Imagel©}2 010/ GeoE ye

¢ \smval B ;

Map Unit = Degrees 1 Noth 5> Gioogle Earth is not connected , Please Login Google Earth -> Tools Menu ™ ~
Lonor =31.153130393 » AddLayer GE_1ipg

LatorY =29.983763323 >> Zoomto Layer GE_1

Scale =1:1,000 >> **To Synchronize Google Earth: Please be sure Google Earth is not maximized and is not Full Screen **
>> Remove Layer GE_1.jpg

T GIS Coursed7.doc [C... R Google Earth N @& M4 11156 o

Synchronize Google Earth with Lon Lat Geographic Maps

Menu = Tools = Synchronize Google Earth with Lon Lat Geographic Maps

Settings

. Open Google Earth 4.3 or Later Versions ( It must be installed in your Computer )
o Inside Google Earth, do the following Settings
o Tools > Options : Turn Off Terrain
° Be Sure that North Arrow is completely very up by
o View - Show Navigation - Always
o  Press Double Click on North
o Be Sure that Google Earth is very Flat by:
o Pressing keyboard Shift and keyboard Up Arrow.
o Pressing Keyboard Ctrl and keyboard down arrow

. Close Google Earth

. Open GIS Software

. Set Map Projection to Decimal Degree

° Be Sure Google Earth Software is NOT maximized and is NOT Full Screen
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9) Training ( Building A GIS project)

A) Determine a Specific Small Working Area or City

B) Downloading Satellite Images of the Working Area

C) Building Roads and Building shape Files Layers

D) Digitizing the Working Area Roads and Building layers

E) Entering the Available Attribute Data of the Digitized Layers

F) Spatial and Attribute Data Analysis of the Digitized Layers

G) Downloading ASTER DEM NASA Height File of the Working Area

H) Surface Analysis of the Working Area

1) Converting Digitized GIS Layers to AutoCAD.

J) Save Images of the Produced Map (Project Gallery)

E"kishayalSm?t'Webonﬂ'nm Sinai_Rectified_Elevation_Proj.arb - =X
File Edit Layers Selection NetWork Surface Tools Help
l\_vlllxlomHtl-lw =l

lg N27E032_dem.bmp }
MI#N27E033_dem.bmp 1
MI#N27E034_dem.bmp

VI N27E035_dem.bmp =
VI N27E036_dem bmp
VI N28E032_dem bmp
VI N28E033_dem bmp
@'N28E034 _dem.bmp
[VI#X N28E035_dem.bmp
[V N28E036_dem.bmp
[VI#X N29E032_dem.bmp
M #N29E033_dem. bmp
[VI#X N29E034_dem.bmp
[VI# N29E035_dem bmp
VI N29E036_dem bmp
VI N30E032_dem bmp
[VI# N30E033_dem bmp
[V N30E034_dem bmp
[VIZA N30E035_dem bmp
[VI#¥ N30E036_dem.bmp
[VI# N31E032_dem bmp
VI N31E033_dem bmp
VI N31E034_dem bmp L
VI N31E035_dem bmp
|2l #X N31EN3A dem hmn

Yahoo Group or Google Gro
New Version 4.66
GIS Course PDF ., Videos
World Countries Maps

"'l‘ |ﬂl®|9£|
4

I

m

Map Unit = Degrees 36 North >> Note: Saved *.arb Projects by Version 4.11 or later , Can not be opened by earlier versions.
Lon orX =35.785033553 >> Open Project Sinai_Rectified_Elevation_Proj.arb -> Version: 4.68
Latory =27.714164253 >

Scale =1:3,000,000

455AM |

EN L ) [mr @
L = Ry
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