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M3 19UUVD1809 (Modeling)
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1. Manipulation and Transformation of Spatial Data

input, manipulate, and transform data

2. Integration and Modelling of Spatial Data

combine and integrate data is the backbone of GIS.

3. Integrated Analytical Functions in a GIS

Aronoffidentifies four categories of GIS analysis functions.
* Retrieval, Reclassification, and Generalization
» Topological Overlay Techniques
* Neighbourhood Operations

* Connectivity Functions.
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Manipulation and Transformation of Spatial Data

Coordinate Thinning

The weeding or reduction of coordinate pairs from arcs.

The map generalization . Coordinate thinning is often done on features

such as contours, hydrography, and forest stand boundaries.

Geometric Transformations

Rubber sheeting

warping a data layer
For example, often classified satellite imagery may require warping to
fit an existing forest inventory layer, or a poor quality vector layer may

require warping to match a more accurate raster layer.
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Manipulation and Transformation of Spatial Data

Map Projection Transformations

The transformation of data in geographic coordinates for an

existing map projection to another map projection.

Conflation - Sliver Removal

- Often two layers that contain the same feature,
do not have exactly the same boundaries for that feature,
- When the two layers are combined, they will not match

precisely and small sliver polygons will be created.

- Conflation is concerned with the process for removing these

slivers and reconciling the common boundary.
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Manipulation and Transformation of Spatial Data

Edge Matching

Edge matching is simply the procedure to adjust the position of

features that extend across typical map sheet boundaries.

Interactive Graphic Editing

- The addition, deletion, moving, and changing of the
geographic position of features.

- Editing should be possible at any time.

- Many of the editing that is undertaken involves the cleaning

up of topological errors identified earlier. The capability to snap to

existing elements, e.g. nodes and arcs, is critical.
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Integration and Modelling of Spatial Data

RETRIEVE

FROCESS

HEHMAFP= fn(THISMAF, THATHAF)

“"COMPUTE THISMAF PLUS THATMAF FOR NHEHWHMAFP"

Eyratial modeling invovles cyclical processing
retrieving one oy more maps from the data base
which are used to create a new map. The new
mayr then kecomes part of the data khase and 1s
availakbhle for subseqguent processing.
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Integrated Analytical Functions in a GIS

Retrieval, Reclassification, and Generalization

Topological Overlay Techniques

Neighbourhood Operations and Connectivity Functions.

X=4,233,455.146
Y¥=2,425,103.229
Drilled
Bullding Owner Smith
Soil Type Sandy Loam
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Integrated Analytical Functions in a GIS

Retrieval, Reclassification, and Generalization
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o) ﬂ' ﬂ' b % A ~ Y .
ﬂ1§ﬂ11"i1—!ﬂ!\19u"lell!1/\|®ﬂ1«!ﬁ11’35@!@9?1611@35!@] Selection
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o) ﬂ' ﬂ' % A ~ Y .
ﬂ1§ﬂ11"i1—!ﬂ!\19u"lell!1/\|®ﬂ1«!ﬁ11’35@!@9?1611@35!@] Selection

A B

A={0929495979899}

B=1{0,1,3,4,6,9}

mslaseulunse ( OR)

AOR B =1{0,1,2,3,4,5,6,7,8,9 }

5 / \ 1 mslseulunaz ( AND)

NG

AAND B = {0,4,9}
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) té A 4 A A Y .
ﬂ15ﬂ11’iuﬂ!\‘l@ullell!W@ﬂuﬁ1ﬁ'§9!a@ﬂ6Ui’)3q~!a Selection

U={0919293949596979899}

A=1{0,2,4,57,8,9}

NOTA = {1,3,6}
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o) té té Y 5 = Y .
ﬂ1'3ﬂ“"il!ﬂ!x‘]@uﬂm!W@ﬂuﬁ1ﬁ§9!ﬁ@ﬂ6\lﬂﬁq~!ﬁ Selection

Use ? in a string as a single character wildcard. For example, to find Catherine Smith and

Katherine Smith, use: ( [owner name] = "?atherine smith" )

Use the Not operator to exclude. For example, to select all the New England states except
Maine, use the query:

( [sub _region] ="N Eng") and ( not ( [state name] = "Maine") )

Use * as a multiple character wildcard. For

example, to select Mississippi you could use

the query: To select all the cities with names starting

with the letters M to Z, you could use:

([state_name] = "missi*" )

([city name] >="m"
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Integrated Analytical Functions in a GIS

Retrieval, Reclassification, and Generalization

msuienaudena (Classification)

1. Reclassify M3danguvayalvia
. Y dqil’ :i:i < a T o
2. Dissolve M3aUUd VAT H 19N LN Uy taine N

Y A Ay Yy oagyve A A '
3. Merge mss’ijaya‘wummmﬂﬂu“lmﬂuwummﬂ“!ﬂ@

Themel Theme2 Qutput Theme
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Integrated Analytical Functions in a GIS

Retrieval, Reclassification, and Generalization

msuienaudena (Classification)

1. Reclassify M3danaunvayalvia lagnislydoyamaussens

Ul UHHII O HANYOUIINAY

4

2. Dissolve NM3AVVOUIVATZHININUHAN
3

[

Slustiaaeinulag

4 T Ad' < b 4 = o =
NITaUIaH (arc) 3¥1i319a049 polygon nuvenanauaeINY 150

)

JowaBawsseneiandangalfiiundandei

3. Merge mﬁ’mﬁuauawumﬁummﬂu“lmﬂuwummﬂalﬂqiéﬁu
Taemslisiansemlmimusiiuveudus sivevunioudon
(151 PM5a319 topology 1vat) uazl#ian ID lwainng polygon
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5.0 MIFOUNVVBYA (Overlay Function)
I msdounudoya ludunsuntisnarnamazunugrundlflussuvmsauma

a d w A o Y d'd " Y Y T Y d'd ] d'
AMANS HaANNMIABMIVBYANNBLIVINIINNUINUKAIVBYANNBLTIAINTIAIE 1IND
I¥lumsaaaulounifaym (Decision Making)
L] wanms lumsseunuvoaya

O'J Y v Y d' U Y Y a Y
- Tagna lflumsdeunuveyasnuNoze1daannIv (xy) taztoyaBaussenaazgnasig
H Y Y o a d
VUlHd 1AM overlay THszUVNTAUMANA AN
- MSFOUNVUDYAD 1001 ¥NIZVIUNSMIAVANIA (arithmetic) (1FU MIUIN, AL, PO,
d

135) 130N3INAAAS logical (134 AND, OR, XOR, etc.)
L sinuuvesmsdieunudoyalann n131 Buffer, M3datoya-Clip, M3tronnonpuii-
Merge, M33I8V0Na-Dissolve, N13UIAUDYA-Eliminate, N15aUVdYa-Erase, NIHOUN
Uy au v Identity, MIFOUNUUBYALLY Intersect, MIFDUNUVBYAUUD Union, NI
FTUZNIILHINVDYA 2 Theme-Near, M315u1l39U0ya-Update
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o) HHITLEIZH190 38 Buffer - Buffers selected features

<& Y a d d' )
!‘]J‘Mﬂ151’11‘33881’]1@1ﬁﬂ1ﬂ%1ﬂ§ﬂ!!ﬂﬂ{]%ﬂ1E’I’ﬂ‘i (Featues) NN¥iuA

~ v o < a ¢ A A A [ Y A A Y

iﬂﬂ?’lﬂTﬁ"ﬂﬂ‘i’n Buffer gﬂumﬁ’smﬂmwumwm 1 Theme ua”gﬂummﬁnwumamau
Graphic Features (pomt line and polygon) Y94 1 theme "Vl"lﬂﬂﬂm@ﬂ"l’mNﬁ ’J‘H ‘Vim"lﬁﬂﬂ
manmm buffer ‘VN theme Nﬁ‘i’ﬂﬂﬁ‘ﬂﬂi’) theme al‘l"iN 1’]3151]11!1ﬂﬂ313~lﬂ31\‘15110<1‘w1!‘ﬂ‘%1ﬂ

o 1 d ' o A Yo = 1 <

mnmmmaan IMNUAIHINUDY Buffer ‘n"lﬂnmuﬂuﬁmmﬂumm

o) MIAAVBLIVAVBYANIY Clip - Clips one theme using another

A

< L4 = Y . U = &’ d'
aﬂummmay_mmumaﬂmﬂ Theme !‘]J]‘Viﬁ»ﬂﬂ (Theme to be clipped) NU BNHUNHIDNHN
d' Y v L é’ ::' o = 41' Y Y s / a

‘Vﬂ‘lfﬂﬂ U NUNDUNDLIAIE ‘nmmmﬁ‘lmﬂumammm‘lummﬂ (Theme to clip)

1 NN
o) MSTHINNUNGOUNVAIE Union - Overlays two polygon themes
<& J Q'J Aa o’t:' Aa é’ t-ﬂ' v d' Y v Y é’ d'
Wulsndunentinmaasnnaonmsaulolununvesingideunis 3nnn 2 Wuin lag
A A o A A= Y Y Yy = < ~ Y
nilumssammunainnu 2 wnunvuldanaanu Tegaswvuniuswungalval
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&) mimﬁuﬁ«fﬁ’euﬁmmu Intersect - Overlays two themes and preserves only features
that intersect

iWumsseunu (Overlay) meua‘swmn theme 2 themes 18 Theme waawﬁ (Out- Theme)
evesﬂummemmmwuﬂ (map extent) GIJEN‘YN 2 theme ﬂusnumnmemm 2 Theme mu in-
theme !‘iJ‘M"lﬂ‘VN point, line tias polygon @3 Intersect-Theme xR0/ polygon mmu

&) NI mﬁuﬁ%’euﬁm’ieymmu Identity - Overlays two themes and preserves only
features that falls within the first themes extent

Y U b4 a &’ d' = d' % %
NIIBOUNY (Overlay) VONALYINUN 2 themes Tﬂﬂﬂﬂﬂl@ﬂlmﬂﬂ]f’)\‘i!!wu‘ﬂﬂuﬂﬂﬂ (In-
Theme) 1Hunan uawm‘mmﬁuemwaﬂmaﬂ‘ymummm 2 themes mﬂ%ﬁggﬂu VOHAIIN
uwu‘nmuﬂuu (In-Theme) !‘IJ‘M“lﬂ‘VN point, lme, polygon 4a¢ multi-point e G
theme aznouuang polygon theme mmu
W || ] N Y N v g’ N d' || | g’J [ o & o
A1 DY U meaqgaammﬂﬂ‘%mmmvlu (in-theme) ﬂ"lummmmeg“lumua“!ﬂ AU
Y o . . Y oY . . o Y Y v N
Ydyanila (identity-theme) MBI UNUUVLV identity ‘%3‘Vlﬂ‘l’ﬁl@ﬂq{ﬁﬂlﬂuﬂlﬂﬁﬁﬂ1ﬂ3ﬂﬂ%u1m
?,’ = Y 1 T o
indludiveyaegludivala
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In-Theme Identity-Theme Out-Theme

b) msﬁamia%’amuwuﬁ MapJoin tias Merge

iumssa Graphlc Features 21n%ia1e theme (U114 Theme tAe1 Mapjom a1uNIIn
ﬁuuumimﬁuammﬂu point, line (taZ polygon wiaitlumsivendeupuiniing
gﬁmamag”luwuﬁlnammnu visonani

) NMITINVOVIUAVDNAAIY Dissolve - Removes borders between polygon witch share

the same values

. Y d v dy A Y é’ d' d'd wa A . A Y d'
Dissolve “l‘uﬂ"aﬂmumwaiammgawuﬂ (polygon) NUNUATNUNTiI0 attribute (iU HUNUN

D-

a Yy v LY d' o Y v Y < Y
28NN HIVINIYNH INDAANITNBIVDIUUD Theme “l‘rmaﬂm mgﬂunmmmumammﬂ

AAAA T

ﬂlﬂﬂwuﬂ‘nuﬂ1!1’iﬂ~lﬁ)uﬂuclu?‘i1!\1‘l"iﬁi’)ﬁﬁnﬂ Fields i’)f’)ﬂ"l‘lj

Themel ThemeZ Output Theme

a d o
GE 737 93fan5 3. SINAMHS Jag oayAs WHWIS



<) NI AuNAII; ’Jusil’?)yaﬁgl”aﬂEliminate- Removes the longest border on selected polygons
.. S o v QY Ay A Y v ' A N

Eliminate tHumaanly¥siu Polygon ﬂ‘lﬂgmaan"ham (154 Polygon NAvALan) Inen1s

= - % =~ =~ Y v Y = :i

138NAY (Query) H3otaonlngnsd YN Polygon U13iNEN luszes snap tolerance 1

A

5 3, Y A a ~ A Y Y 9,
ﬂ]'ﬁuﬂvl? Iﬂﬂﬂ]‘iﬂﬂ!ﬂﬂﬂﬂ13ﬂgﬂm@\‘l Polygon nantaoan Tﬂﬂmuclmy“lmum‘iawueuaﬂ

U
Y

I&anmssmunilszianmslynau Juduuoa noise Wio ufisiiontios sanliudai
mﬁm‘lﬁaﬂmﬁeﬁdmﬁm} (Dominant)

&) mﬁaumemmﬂ Erase Cover - Erases from one theme using another
miaumemmmmuﬂ (Graphic feature) DN (in-theme) Taem 31y 8 nunufiniie
iunsev (The erase-theme) ﬂuwuﬂmeuﬂunu mménn]u Polygon, line, point 130
multi-point Ad18HUM3 Clip UAM3 Erase cover ilumsiviaodoyaiioguen erase-theme

a d o
GE 737 93fan5 3. SINAMHS Jag oayAs WHWIS



®0) 53831’11\1‘5311’51\1‘{1}@33@609\1 2 Themes 738 Near - Calculates distance from features in
one theme to the nearest feature in another theme

Near iumiadanlylumsmuinszeznmeninuaas Feature 134 1 theme 11619 feature Nlna
~ A v A B, 5, U = A
‘nqﬂ“lu Theme 8% (la13N5a1a0n Feature 111%i3ne'1a) izﬂzma%gﬂuum‘l?ﬂu field ¥®

called_distance

%4 ]
A A

0) M3UFVUNVBYaNUNUI9AIU Update
’ 457 J 4 ol - > o
iumsununnunly Theme witelag Theme 3 lagMIFDUNVIZHIN in-Theme N1

Y Ag A A Y ' o
Update-theme (mwwmayamﬂuwuﬂ polygon) out-theme 22152noUAI8 Field NIriNA

VDN 2 Theme
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Clip

. ﬁLﬂumﬂumeﬁLiqﬁﬂqnqﬁ @ @ m

Theme 7t51A@9n19 Clip

A8n15 Clip

Theme NbAKAIRINNNANS Clip

< J :
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BUFFER

TKA.

2 km.

Point Line Polygon
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UNION

A code | A Name B code | B Name
11 All 21 B 21
12 Al12 22 B 22

Acode | AName | Bcode | B Name
11 A11 21 B21
11 A11 22 B22
11 A11
12 A12
12 A12 21 B21

-
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INTERSECT

A code | A Name B code | B Name
11 All 21 B 21
| ) Al2 2,2 B 22
A code |A Name| B code |[B Name
11 Al1 21 B21
11 A11 22 B22
12 A12 21 B21
12 A12 22 B22

"~

-
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Integrated Analytical Functions in a GIS

Neighbourhood Operations; and Connectivity Functions.

Neighbourhood operations evaluate the characteristics of an area surrounding a specific

location.

Proximity analysis

techniques are primarily concerned with the proximity of one feature to another.
Usually proximity is defined as the ability to identify any feature that is near any other

feature based on location, attribute value, or a specific distance.

Network analysis

network analysis techniques are the allocation of values to selected features within
the network to determine capacity zones, and the determination of shortest path between
connected points or nodes within the network based on attribute values. This is often referred
to as route optimization. Attribute values may be as simple as minimal distance, or more

complex involving a model using several attributes defining rate of flow, impedance, and cost.
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Integrated Analytical Functions in a GIS

Three dimensional analysis

involves a range of different capabilities. The most utilized is the generation of perspective
surfaces. Perspective surfaces are usually represented by a wire frame diagram reflecting
profiles of the landscape, e.g. every 100 metres. These profiles viewed together, with the
removal of hidden lines, provide a three dimensional view.

user definable vertical exaggeration, viewing azimuth, and elevation angle,
identification of viewsheds, e.g. seen versus unseen areas ;the draping of features, e.g. point,
lines, and shaded polygons onto the perspective surface, generation of shaded relief models
simulating illumination; generation of cross section profiles, presentation of symbology on the

3-D surface; and line of sight perspective views from user defined viewpoints.
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Integrated Analytical Functions in a GIS

AU, ITUTOV HAZ TSN

. it T 5 v & A B
msmIANHNNeglug uYBYa taza NN IANHNAUIOUII AN IAY
v v a d o CYRY wA
uazszezmevesaula laglisunsuszuumsaumagismaniozaialaonluin
(Y o ) = | || Y Y d' | A o O'J
%#a3an1311 Topology 1183 130 o19azaaumNeHIUsunsula IaalHnseslerisonias
A A Ay
Tudsunsamovenszazmataznuila

Which parcels are within 60m of the road?
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