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(a) Propagation of one radar pulse (indicating the wavefront location at time intervals 1-17)
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"79 m landsat-1 to -3. and 82 m for Landsat-4 and -5.
"Failed shortly after launch (band 8 of Landsat-3).
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The Iecture will include the following : -

- How to represent an object from the real |

- What is a GIS? I
|

| world? !

- What is a data model?

- Why GIS is important?

- What are the main components of a GIS?

- What are the data acquisition method in GIS?

- What are some of the applications of GIS?
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What is a GIS?

There are many definitions of Land/Geoinfor- |

mation system:

A GIS/LIS MAY BE DEFINED AS A COMBINATION OF

HUMAN AND TECHNICAL RESOURCES, TOGETHER,
WITH A SET OF PROCEDURES, WHICH PRODUCES
INFORMATION TO SUPPORT DECISION MAKERS.

HUMAN
RESOURCES

TECHNICAL
RESOURCES

__>[ PROCEDURES \(_

|

COLLECTION
STORAGE
RETRIEVAL
DISSEMINATION
USE
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Amodern descrlptlon of GIS could be :

A COMPUTER BASED SYSTEM THAT IS USED
TO STORE, MANUPULATE, ANALYZE AND
OUTPUT GEOGRAPHIC INFORMARION.

Geography:

The science dealing with the areal differentiation of the earth's
surface, as shown in the character, arrangement, and interrela-
tions over the world of such elements as cliemate , elevation ,

soil, vegetation , population , land use, industries, or states, and |
of the unit areas formed by the complex of these individual ele- |

ments.
Information :

Any data that can be coded for processing by a computer or simi-
lar device.

System:

An assemblage or combination of things or parts forming a com-
plex unitary whole : eg mountain system, a railroad system.

An assemblage or set of correlated members.

Information system :

A chain of operations that takes us from planning the observation
and collection of data, to storage and analysis of the data, to the
use of the derived information for some decisio - making pro-
cess.

Geographic Information system:

An information system that is designed to work with data refer-
enced by spatial or geographic coordinates.
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The real world consists of many geographies
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Example of GiS data layers used to predict (model) potential soil erosion.
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AT o

EPRESENTATION OF OBJECTS FROM THE
REAL WORLD IN A GIS

The central element of a GIS is a spatial database
compromising an integrated collection of data about
spatial objects and their attributes.

The spatial database is a realization of a data model,
a basic system of spatial constructs used to describe
reality .

Two data models are commonly recognized:

- VECTOR MODEL
- RASTER MODEL

B C
1234586 789 1011213141516 123456789 101M12131415186
* 16 =
il 15 e
i 14 =3
I e <| 13 I8 [ [z [ e
o y 12 [t
1 pix
- <] _ ol %] R4 | R A S i 5 ; ||
9 Pixnl
*~:‘f +| 8| | bR
) 7 | |
—i— 1 s RiElEEE
s| [l 5
Coarthinates 4 "'!f =i
L 3| J=d K2
4 A 4
1] PRl

Figure 1. Representation of spatial data using spatial data models. A, Analog model of reality; B. digital
vector madel; C, digital rmster model (after Maguire, 1989a).




Spatial database describes objects from the real
world in term of: |

- Object's position with respect to a Known co-
ordinate system (eg latitude and longitude -
degrees, minutes , seconds or UTM - eastings,
northings)

- Objec's attributes associated with position
(such as cost, colour, etc)

- The spatial relationship of the object with
surrounding objects ( topological relationship
- describes how they are linked together, con-
nected or disconnected)
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Topologically Structured
Cartographic Data Dlaplay
and Manipulation

Soils

Land Use

Geclogy

Floadplain

Ete.
- Load parceis
- Utiiity lines
- Planimetric features
- Graphle symbology

Explicit = -]
integration 23 § |
v el -

15358 |8

1

D 3

4

5

6

- 7

Tabular Data Integration
and Manipuilation
{using a Relational Database
Managemerit System)
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WHY IS GIS IMPORTANT ?

|

1. GIS TECHNOLOGY INTEGRATES SPA- |
TIAL AND OTHER KIND OF SPATIAL |
INFORMATION WITHIN A SINGLE SYS-

"~ TEM. IT OFFRES A CONSISTENT
' FRAMEWORK FOR ANALYZING GEO-
| GRAPHICAL DATA .

2. BY PUTTING MAPS AND OTHER

KINDS OF SPATIAL INFORMATION |
| INTO DIGITAL FORM, GIS ALLOWS US |
I TO MANIPULATE AND DISPLAY GEO-
I GRAPHICAL KNOWLEGDE IN NEW
AND EXCITING WAYS.

3. GIS MAKES CONNECTIONS BETWEEN |
ACTIVITIES BASED ON GEOGRAPHIC |
PROXIMITY.

- Looking at data geographically can often suggest new in- ||
sight explanation . !

- These connections are often unrecognized
without GIS, but can be vital to understanding
and managing activities and resources.

- For example we can link toxic waste records
with school locations through geographic proximity .
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THE COMPONENTS OF A GIS

lowing :

maps and overlay information, tabulation, digital
image data)

- Storing and maintaining information with neces-
sary spatial relationships

- Manipulation data (search and retrieval, computa-
tions, etc.)

interrelationships and cause-and-effect responses
of the appropriate factors

(e.g.tabulations, video displays, and computer-
generated maps)

| There are basically four components of a GIS.: -

1. DATA INPUT

2.STORAGE AND RETRIEVAL (DATA MAN- |
AGEMENT)

3. DATA MANIPULATION AND ANALYSIS

4. VISUALIZATION OF PRODUCTS

A state of the art GIS should be capable of the fol- |

- Data inputs in one or more formats ( e.g. analog

| - Some level of modeling that takes into account data

- Presenting data outputs in a variety of ways |
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‘ DATA INPUT :
\
\

- Data from aerial photograph

- Data from RS satellite images

- Data from existing maps

- Tabular data

- - Field survey datd

- Data from other digital databases

Factors influencing data input

- Time consuming |
(approx. 85% of GIS project time on data col- |
lection and input)

- Cost
(approx. 5 - 10 times that of GIS hardware and |
I software)

- Methods and data quality
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STORAGE AND RETRIEVAL (DATA
MANAGEMENT) :

Data Management includes two functions :
- How to store data into GIS database

- How to retrieve data from GIS database

Performance of these functions depends on how the ||

data are organized data in the computer storage de-
vices (eg harddisks).

One or more data files are stored in a structured
manner such that relationships exit between differ-
ent items or data sets and they are properly used
for retrieval and manipulation purposes.

The organizational aspect of data is often referred to as

DATA STRUCTURE. Data structure can be done in |

four ways:
- Hierarchical structure
- Network structure
- Relational structure

- Object oriented structure

Most  popular at the moment is "RELATIONAL
DATABASE".

Software examples are " ORACLE, INFORMIX, |

INGRES, dBaselV, etc ".
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DATA MANIPULATION AND ANALYSIS :

These functions determine the information that
can be generated by the GIS.

Process Flow

User's needs are strongly related in defining
models and consequently analysis funcoions
that GIS needs to perform to achieve the re-
quirement informations .

~ Thus user's involvements are necessary during
information planning, system design and test-
ing.
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VISUALIZATION OF PRODUCTS :

GIS products or reports can be in the forms of :

- MAPS
-TABLES

Both of them can either be in hard- copy |
(paper) or soft- copy (electronic files in floppy |

diskettes, magnetic tapes or CDROM).

User involvement is important in specifying
the output requirements.
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DATA MODEL :

The Real world is infinitely complex, the closer you |

look the more detail you see, almost without limit.

It would take infinitely large database to capture the
real world. Therefore the data must be reduced to a
finite and manageable quantity. They must be repre-
sented in term of discrete elements or objects.

The rule to convert real world into discrete object is |

called THE DATA MODEL.

Tsichritzis and Lochovksy define a data model as "a
set of guidelines for the representation of the logical

organisation of the data in a database ... consisting of |

named logical units of data and the relationship be-
tween them".

GISs differ according the way in which they orga-

nize reality through the data model .

Each model tends to fit certain types of data and ap-
plications.

It is also influenced by : i
Software,training of the key individuals and histori- |
cal precedent .
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| RASTER MODEL: T
|

It covers entire area into a regular grid of cells |
in specific sequence : i
f

- row by row from top left corner
| - each cell contain single value
- space filling

| It tells what occurs everywhere.

Soil type, elevation, land use, land cover, etc.).

|
" Raster database can consist of many layers(e.g.
|

A layer contain one set of cells and associated
values.

VECTOR MODEL:

It uses area, line and points to represent ob-
jects. It does not fill space .

It tells where everything occurs.
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Raster

Vector

Major GIS Data Models
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FI How to create a Raster : '

1. Consider laying a grid over a map :

- Create a raster by coding each cell. When
finished every cell will have a coded value.

2. Coded values assigned to each cell are
stored in a file (may be ASCII) .

There are three ways to create a raster :

- Entering cell values using a word proces-
sor, database or spreadsheeet program for
each layer cell by cell. |

- Digitize existing maps in vector forms and
then convert vector to raster form.

- Some data (eg RS data) are directly stored
in raster forms.
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RASTER AND VECTOR MODELS - COMPARISON:

RASTER MODEL

Advantages:

1. Simple data structure

2. Overlays are easy and efficient

3. High spatial variability in Raster form

4. Efficient manipulation and enhancement of
Digital Images

Disadvantages :
1. Data structure is less compact

2. Topology is difficult to represent
3. Graphic output is less aesthetically pleasing
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VECTOR MODEL

Advantages :

1. Compact data structure

2. Efficient encoding of topology ;

3. Efficient implementation of topology such |
as network analysis . |

| 4. Better suit to graphic high quality output |

Disadvantages : |

1. Complex data structure

2. Overlaying is difficult

3. Manipulation and enhancement of digital
images cannot be efficiently done in the vec-
tor domain . |

4. The representation of high spatial variability |
is inefficient
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ATTRIBUTE DATABASE TABLES
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INTRODUCTION

WE HAVE NOW SEEN THAT A SPATIAL
DATABASE CONTAINS TWO PARTS TO
DESCRIBE OBJECTS :

- GRAPHIC DATA
- NONGRAPHIC OR ATTRIBUTE DATA
NOW LET US LOOK AT ATTRIBUTE

TABLE PART FOR POINT, LINE AND
AREA OBIJECTS
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POINT DATA ATTRIBUTE

175 37156 5-1-35  Salem
2 4674000 254500 250 - 228 8535 Al
34671000 253500 225 123 6-7-57 Mokiar

Point Data Auribute Table
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LINE DATA ATTRIBUTE:

A LINE IS FORMED BY CONSTRUCTING POINTS

LINK

4
A

NODE

GENERAL EXAMPLES OF LINE ATTRIBUTES
NETWORK ENTITIES:

- INFRASTRUCTURE

* TRANSPORTATION

* UTILITIES
* AIRLINE NETWORK

- NATURAL
* RIVER
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AREA DATA ATTRIBUTE: |
* REPRESENTED ON AREA CLASS MAPS ‘
* BOUNDARIES DEFINED BY NATURAL
PHENOMENA OR BY MAN
(LAKE, FOREST STAND, CENSUS ZONES)
TYPE OF AREAS REPRESENTED :

-ENVIRONMENTAL/NATURAL RSOURCE |
ZONES |

. *LAND COVER DATA - FOREST, WETLANDS,
.- URBAN, ETC.

* GEOLOGICAL DATA - ROCK TYPES I
* FOREST DATA I
* SOIL DATA - SOIL TYPES f

ALL BOUNDARIES ARE DEFINED BY THE _'
PHENOMENON ITSELF.

- SOCIO-ECONOMIC ZONES

* CENSUS TRACTS, ZIP CODES

BOUNDARIES MAY BE CULTURALLY DE-
FINED, EG

NEIGHBOURHOODS.

- LAND RECORDS

* LAND PARCEL BOUNDARIES, LANDUSE,
LAND OWNERSHIP, TAX INFORMATION

e




GIS DATA ACQUISITION
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COMPUTER ASSISTED
PHOTOGRAMMETRIC
MAP COMPILATION
AUTOMATIC ‘ DIGITAL ELEVATION
DIGITIZING b8 MODEL COLLECTION
1 ' ATTRIBUTE AND REMOTE SENSING ""_ L i«
]_' RELATIONSHIP DATA ; DATA PROCESSING ﬂ
------------------------- .-.-----o---------oo---:.--uoo------.-tc-.-.;|.---0|l' ‘
© DATA . !
. INPUT/STRUCTURING H

l

.

i' DATA _[DATA MANIPULATION

STORAGEMETRIEVAL = ANALYSIS™ '

DATA OUTPUT J

' rl')IGITALDATA ' MAPS J , REPONTS. .

gure 1 Integrated Geographic information Systems
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GIS DATA QUALITY




GIS DATA QUALITY :

* POSITIONAL ACCURACY
* ATTRIBUTE ACCURACY
* LOGICAL CONSISTENCY

* COMPLETENESS

* LINEAGE
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The different application of GIS:

* Business application

* Survey and Mapping

» Land Registration and cadastre

e Transportation

 Urban and regional planning

* Oil, gas and mineral exploration
e Infrastructure management

* Renewable resource management

e Public health and safety

* efc.
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Hofloclance SPOT MULTISPECTRAL - MODE SPECTRAL BANDS

SOME TYPICAL SPECTRAL SIGNATURES AND
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The Uree spectral bands making  up the SPOT multispactral mude: land 1 {groen), Band 2 (red) and
Dand 3 (near-1R) were selecied. The cuives {callod spectral signatures) show the vaoaton i sellectance as
a tunction of the wavelength of radiaton lor certam minerals and vegelalion

IRS-IA Spectral Bands and Applications

Band Spectral Application Areas
Range (1 m)

1 0.45-0.52 Coastal environment studies (Coastal mor-
phology and sedimentation studies).
Soil/vegetation differentiation.
Coniferous/Deciduous vegetation discrimina-
tion.

2 0.52-0.59  Vegetation vigor
Rock/soil discrimination.
Turbidity and bathymetry in shallow waters.

3 0.62-0.68  Strong chlorophyll absorption leading to dis-
crimination of plant species.

4 0.77 - 0.86  Delineation of water features.

Land form/geomorphic studies.

Source: Indian Space Research Organization.
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Table 1. Non-spatlal attributes of a SOTER unit.
TERRAIN Y ="

1 SOTER unitID

2 year of data collection
3 map_ID

4 minimum elevation

5 maximum elevation

TERRAIN COMPONENT

14 SOTER unit ID

15 terrain componenet number
16 proportion of SOTER unit
17 terrain componenet data_ID

slope gradient
relief intensity
major landform
regional slope

0 hyposmetry

—\O 00 ~J N\

11 dissection
12 general lithology
13 permanent water surface

18 terrain componeent data_ID
19 dominant slop

20 length of slope

21 form of slope

22 local surface form

23 average height

24 coverage

25 surface lithology

26 texture group non-
consolidated parent material
27 depth to bedrock

28 surface drainage

29 depth to groundwater

30 frequency of flooding

31 duration of flooding

32 start of flooding

SOIL COMPONENT

33 SOTER unti ID

34 terrain component number
35 soil compionenet number
36 proportion of SOTER unit
37 profile ID

38 number of reference pro-
files

39 position in terrain compo-
nent

40 surface rockiness

41 surface stoniness

42 types of erosion/deposition
43 area affected

44 degree of erosion

45 sensitivity of capping

46 rootable depth

47 relation with othe rsoil com-
ponents

PROFILE

48 profile ID

49 profile database_ID
50 latitude

51 longitude

52 elevation .

653 sampling date

54 1ab ID

55 drainage

56 infilteration rate

57 surface organic matter
58 classification FAO
59 classification version
60 national classification
61 soil taxonomy

62 phase

HORIZON (*= MANDATO-
RY)

63 profile ID

64 horizon number+

65 diagnostic horizon*

66 diagnostic property*

67 horizon designation

68 lower depth*

69 distinctness of transition
70 moist colourt

71 dry colour

72 grade of structure

73 size of structure elements
74 type of strcuture*

75 abundance of coarse fragme-
ntst

76 size od coarse fragments
77 very coarse sand

78 coarse sand

79 medium sand

80 fine sand

81 very fine sand

82 total sand+

83 siltt

84 clayt

85 particle size class

86 bulk density+

87 moisture content at various
tensions

88 hydraulic conducitvity
89 infiltration rate

90 PH H20+

91 pH KCl

92 electrical conductivity
93 soluble Nat+

94 soluble Cat+

95 soluble Mgt+

96
97

souluble K+

soluble cl

98 soluble SO4-

99 soluble HCO3

100 soluble CO3-

101 exchangeable Cat+
102 exchangeable Mg++
103 exchangeable Nat
104 exchangeable K+
105 exchangeable Al+++
106 exchangeable acidity
107 CEC soil+

108 total carbonate equivalent
109 gypsum

110 total crabon+

111 total nitrogen

112 P20S

113 phosphate retention
114 Fe dithionite

115 Al dithinoite

116 Fe pyrophosphate
117 Al pyrophosphate
118 clay mineralogy
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Fig. 14: The Ihree spectral bands making up the SPOT mullispeciral mode: Band 1 (green), Band 2 (red) and
Band 3 (near-1R) were selecled. The curves (called spectral signatures) show the variation in reflectance as
a function of the wavelength of radiation for certain minerals and vegetalion.

Tabie 5: IRS-1A Spectral Bands and Applications

Spectral -
Band Range (um) Application Areas

1 0.45-0.52 Coastal environment studies (Coastal morphology and
sedimentation studies)
Soil/vegetation differentiation
Coniferous/Deciduous vegetation discrimination.

2 0.52-0.59 Vegetation vigor
Rock/soil discrimination
Turbidity and bathymetry in shallow waters.

3 0.62-0.68 Strong chlorophyll absorption leading to discrimination of
plant species.

4 0.77-0.86 Delineation of water features

Land form/geomorphic sludies.

Source: Indian Space Research Organization.
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INTRODUCTION TO SOME OF THE ARC/INFO COMMANDS USED IN THE
ANALYSIS:

/* How to vetcorize an image

/* Be sure it is an 8 bits image (use FIXHED in eradas if not, use ALGEBRA to
/* transform it)

arc: erdasgrid image.gis image-grid
arc; gridpoly image-grid image-poly

/* Some commands used to add the thematic information

arc: Tables
Define al84.lut
grid-code
4
5 .
b
class84
2
3

c
(retim)
add
1
citrus
2
arable fand

list ( This file must be sorted by grid-code attribute if not, ERASE this file, and try again)

/* To add class84 for example in the PAT table of 84 and class94 in PAT of 94

arc:  joinitem newal34.pat al84,lut newal84.pat grid-code grid-code
arc:  joinitem newal94.pat al94.lut newal94.pat grid-code grid-code
arc:  union newal84poly newal94poly evol34-94

/* Statistics analysis
statistics class94 = *Citrus’
statistics class84 = *Citrus’

sum area
min area
max area
mean area

refturn
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modiiie 1 outline ot arc /info .

l pwd { point working directory) .
who anii { to know the usei ) i
Is { arc commende for list the files ) i
Is-la i Is-1s { list files with delails ) !
le { are conumande for list ) !
cp { utiix coimande {01 Lopy )
copy [ are commande for copy) ;
itk it ( o niake a new directury uider hoine ) ,
rm { to remove a file) '
fitl { o Kill a Gle)

i renamso [ to rename a file )

f coiiiigiide | v see all coiinaiides )

| ] { to exist )

i openwin
oops ( to go back )

maodule 2 enfering data digitizing.

S1% arc
arc :stat 9999
arc ae
arcedit : coordinate digilizer
:createce ( coverage name )
t1A1L,ZALIAT4AL,0A,1,1,9
arcedjt: ec { coverage name .ic ) digitizer units.
: de arc
1 de arc tic idg
:draw
: save
: corrdinate mmouse
{ to do precision and accuracy on the screen using mouse) i
:arcsnap on * i
|
i
|

i nodesnan first*

! mape ( coverage naime ) ]
rec { coverage name ) '
: de ail ]

s draw i
: corrdinate digiiizer ( {o start digitizing ) I
:efarc '
;add (use the cursor ( start with 2 ihen 1 and end with 2, to exist I
|
]

. save
0

PERT4

imedule 3 error correction and constructing topclogy.

Qﬂ&ﬂg&mﬂ%rﬂhﬁhﬂdul




arc : clean ( coverage name )
‘hedeerrores
: labeierrors

-
. mape { cCoverage name ’
i ec { coverage name )
: draw
. de neda dangla
: nodecolor dangle { color number )
: corrdinale mouse
:ef arc
:se! or (<ol many)
: move
: extend
: delete
s drayy
: draw
: split
: unspiit
: agelect
: reselect
: nzelect
. aseiect
: distance go to are
arc: clean | coverage name ) { coverage namel j{ n of distance ){n )
save
:Q
arc: ae
arcedit: mape { coverage hame )
jec ( coverage name )
: de aii
: draw
: de node dangie
: nedecelor dangle ( coler nuber )
: draw

save
:Q
are : createlabels { coverage name )

h&l&ul daaiald iul,.l..l'- daldiall )ael
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: ae

, arcedit: mapsa ( coverage name )
g :ec { coverage naime )
:de alf i
: draw I
|
.

ref label ids
: draw
:ef label
:sel or {sel manv)
: calculate { coverage name }-id = nuinber
: save
:Q
arc : ciean
. buitt
: list

| moduje 4 uesing the data base systein (info ).

: INFO !

user naiile : arc
commande : dir

{ iov all files and tabels )

: help

: select

: updata { real corrdinate ).tic real corrdinate

: deine

: add

ciist i

:item

1 Q swop

aic: joinitei {coveraye naime.pai(in infojcoverage name.lut
( jo info)coverage name.pat{out info)coverage name-id
{ ielate ileinjcoverage name-id {start iten) linear } i

Adist covelayge name.pat (out info)

ey il i ! dalihall shac!
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COMMANDES

ARCEDIT

COORGINATL

DIGITIZER
NCDELSNA

ARCSNAF

arcs.

ADD

file.
SCLECT

SELECTE
Yoil.L\,1

-

.C‘_

eielte

w

RESELECT

features

UNDELETE
coverage .
UNSLECT

SPLIT
UNSFPLIT
removing

CLEAR

coPY
OF

edit

T COMMANDS

will undn any changes made to the feature of the

cuiiein edit
iist the names of ARCEDIT commands.

commands that require coordinate input.

specifies the mode of inleractlive cooidinale enlry for
sets the digitizer device.

specifies the seaich inethod and lolerance used for
node snapping .

twns aic snhappirig on or off and specifies a distance
within which arc ends will be snapped to existing

allows you lo add new features to the current edit
coverage and new records to the cirrent edit INFO

adus selecled featuies or INFO iecuieds {0 the
currendly

teiiove all fealuies ur INFO recoieds fuii lie culrent
selected set.and select those not previously

set of features.

subset of the cuitenlly selected set of

selecis a

vi INFO recoids.
restors deleted or changed features to the edit

rermove selected features or INFO records from the
cuilent selecied set.

split an arc into two arcs by adding node.

cotnbities aics which shiaie a pseudo riode by

the iode.
erases the graphic display.

copvies selected coverage features to a new location,

copies selected INFO records to the bottom of the

INFO file,
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t b JiaTiy wllac Bue (e dayall
Lbae elliSy jpeall iiatl Llasy livwadll ¢ yaly jssall LN Lallasll
Oaswaill Lilae (Georeferencing) sliwy! Lulec(Rectification) ausaslf
(Classification) cisuaill Llee (Enhancment)
-+ Jiay

Visual Interpretation (g yueil Jalafl . 1
Preanalysis ¢ gusall Julaill . @

: LAY U ol
gabad puady dliy AN da b Jia (GIS) Ll yiadl elaglaall alls
plas ] Raster Data g>Leuall allaill (o Data Format diiasll olaglaall
oliball 3aelE lile & 102345 aay eas Jaladll (e JaVector Data algaiall

Fdaddd 4y Lilyiall clyslaall aliss Lalall

-1 Vb e g elgatall alls ] = boasall a il fo Jyeaill LaS
Grid File ( wlayall) I File GIS il Jagas .1

Vector file algatall allss t Grid File o lasall allss e Jagas .2
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Coverages Lhi¥) puasai .3
Coverages:all Topology .L..4
Clean ¥ daulys Coverages olaill Gk .5

GIS File ay s s ll T slay Ll il Ushaall 54585 .6
AML File ,Lai1 .7
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Specifiing tolerarice ;=
Tolerance distance can be set as an explicit distance, or by using the current coordinate
input device. When the * oplion is specilied, the current coordinate input device is used to

enter two points. The dillerence between them becomes the distance.

The weed tolcrance contiols (he distance between verlices on arcs. A vertex will not be

added if the distance between it and the previous vertex is less than the weed tolerance.

Shiap
Node snapping ensures that edited arcs connect no nodes of existing arcs in the coverage.
This is important for closing polygons and correcting arc overshoots or undershoots.

Node snapping occurs when an aic is added or the coordinates of a node change and the

node is within the NODESNAP distanuce of another node.

Needa N

Figurerl) @ The nodes of adiled arcs snap to existing node that are within Uie node snap distance (depicted ax the ciicle.

The NODESNAP command has two arguments, a search method and a search tolerance.
When Lhe search method is set to FIRST, the node will snap to the first edit coverage node
found within the search tolerance. This is slightly laster in execution, but if there is more
than one node within the NODESNAP distance, the first node may not be the closest, and

nodes may snap to the wrong node. NODESNAP CLOSEST avoid this problem.

\

Eigure(2); ‘The node of the added aic are within the (Nude snap) distance {the circle) and thercfore snap existing nodes in the edit

coverage,

Bals ):é gu,yummgsqwtauymupa,u;y,myumii@mdpga_u,m_.,,,.cms,,.un )
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Be aware that if you Ury to add an arc that is shorter than the NODESNAP distance, the

nodes will snap together, and the arc will not be added.

k_/—\
OL e

Figure(3): 1his acpment of the nic is exicnded to snap to the node,

Sutip.iiodes to ares::
The ARCSNAP command can be used to automatically snap undershoots and overshoots as

arcs added. Arcs are shortened or extended to connect them to an existing arc within a

specified distance.

g_ﬂ

Fignre(d):

The undershoot wis extended,

‘The overshoot snapped hack.

*Both ends of the arc snap Lo existing arcs because they are within the ARCSNAP distance,
*ARCSNAP has (wo arguments, one for turning arc snapping on and off, and another for
selting the arc snapping distance. If an added arc can be extended or shoriened within the
ARCSNAP distance of an existing arc, it will snap lo that arc. The default selting for
ARCSNAP is OFF with a snapping distance of 0.

—

——

7\

Fignre(S): Ifmore than one arc is within the arc distance, the end will snap to the closest.

ey Easlil) g pat Ll sl
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Soapped with NODESNAP ~a

|
Ly
D >,

—>

HNombe snap

distance :

Snapped with ARCSNAP
Arc snap distance

Figure (6); Node sonpping takes priority over arc spapping.

Editinig Cobiddiiates ¥

YERTEX DRAW ;  17RTEY DRAN can be used to graphically display the vertices of

a selected arc. This is lirst step before using the other VERTEX options to edit vertices.

Only one arc can be selected.

NS TN

Figure (7); VERTEN DRAN' disphays vertices along a sclected are

VERTEX ADD: The VERTEX A1) command can be used o add vertices 1o a selected

arc. This function is useful for sclectively changing the shape of a selected arc.

Only one arc can be selected when the VERTEX ADD command is issued

Figure (8) : 1 ERTIZN ADD prompis you fo eiler a condinate where a vertex will be added (o the sclected nre.

i.«uﬂg‘.ﬂ daanl) ;!.gus daldiall slacl
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VERTEX DELETE :  ‘The FERTEN DELETE command can be used lo delete vertices
liom a selected arc. "I'his capability is useful for removing incorrectly digitized veitices
without redigilizing the entire arc, and for selectively generalizing an arc. Only one arc can

be selected when the VERTEX DELETE command is issued.
T /\/

Figure (9): VERTEN DELETE prompts you to sclect a verfex on the selected are deleles the vorfex

YERTEX MOVE:  ‘Fhe '1R7EN MOVE command can be used to move vertices within an arc.

Vertices can be moved to any'location.

SN — AT

_!— New vertex location

Ligure (10) ¢ VERTIEN MOVE firs) prampls you ta select the vertex that will be moved. Then (o enter the coordinate

where the verlex will be moved

ARC : A string of X, Y coordinate pairs ( vertices) that begin at one location and end at

another. Connecting the arc’s vertices creates a line. ? (
———

Are — Node Structure : -

The coordinate and topological data structure ARCANFO uses Lo represent linear features

and polygon boundaries,

A/*zne connect at a common node.

¥ e V{n\’u + A closed figure ( polygon )




Dangling arc:  An arc having the same polygon on both its lefl and right sides and having

at least one node that dose connect to any other arc — usually the result of an overshoot

during digitizing

An overshoot

e/

J

Dangle Length : Minimum length allowest for dangling arcs duwing the CLEAN process.

(Clcan) removes dangling arcs that are shotter than the dangle length.
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