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Taxonomy of Information Systems
(De Mers, 1997)
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JU Nomor 4 Tahun 2011 Tentang
NFORMASI GEOSPASIAL Pasal 1:

1. Spasial adalah aspek keruangan suatu objek atau
kejadian yang mencakup lokasi, letak, dan posisinya.

2. Geospasial atau ruang kebumian adalah aspek
keruangan yang menunjukkan lokasi, letak, dan posisi
suatu objek atau kejadian yvang berada di bawah, pada,
atau di atas permukaan bumi yvang dinyatakan dalam
sistem koordinat tertentu.

3. Data Geospasial yang selanjutnya disingkat DG adalah
data tentang lokasi geografis, dimensi atau ukuran,
dan/atau karakteristik objek alam dan/atau buatan
manusia yang berada di bawah, pada, atau di atas
permukaan bumi.

4. Informasi Geospasial yang selanjutnya disingkat IG
adalah DG yang sudah diolah sehingga dapat digunakan
sebagai alat bantu dalam perumusan kebiakan,
pengambilan keputusan, dan/atau pelaksanaan kegiatan
yvang berhubungan dengan ruang kebumian.



Spatial Database Systems: Design,

Implementation and Project Management
(Brent G. Hall & Albert K. W. Yeung, 2007)

* Data spasial adalah data yang dapat ditampilkan,
dimanipulasi dan dianalisis dengan sarana atribut
spasial yang menunjukkan lokasi pada atau di dekat
permukaan bumi

e Data spasial mempunyai dua sifat penting:

* Bereferensi pada geographic space, yang berarti datanya
terdaftar pada sistem koordinat bumi, sehingga data dari
sumber vyang berbeda bisa cross-referenced dan
integrated spatially.

* Direpresentasikan dalam berbagai skala geografis.
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Types of spatial data

'
‘ Pseudo-spatial Data .

+ F======== B

Street Alpha- Scanned
Vector Data PR numeric maps | air
data pholos
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l l Seocoany | Base Map Gm@
Topographic Application
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| * Automated vectorisation
l Raster Data I
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Functional classification of spatial data
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The raster view of the world

Happy Valley spatial entities

The vector view of the world

Surface: elevation
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Model Data, Struktur Data
dan Struktur File
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 Model data digunakan untuk mendeskripsikan conceptual
view tentang bagaimana data yang dimaksudkan untuk
model reality disusun dalam sistem komputer

* Struktur data merupakan logical view

* File structure merupakan pengaturan data secara actual
physical dalam system komputer
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ToRECT]

« World is represented

with points, segments,

and polygons

» Discrete features:
roads, streams, pipes

= or choropleths

» Coordinates explicitly
stored and linked with
feature attributes

data

es of object
models

THE ‘REAL WORLD’

=

= A surface divided
into a regular grid
of cells

= Location implicit,
not explicit

= Continuous data

- Aka ‘grid,’ ‘image,’

although these may

have other definitions

in certain contexts

I TIN from Delauney Triang. Model |

* Thangular Irregular Networks

« Irregulany space points
linked into triangles

« Can have more points in
complex areas

« Mostly used for digital
terrain models

* hybrid of object and field

Geodatabase /

data model

2F Coverage

Georefational
data models

M Geodatabase

Data Structures

&l Shapefile
Data Structures
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BASIS DATA SI1G
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Table rx

ENEHCTEE

Batas_Administrasi_Kecamatan X

FID Shape * | KECAMATAN Luas

0|Palygon Berbah 24.95661
1|Paolygon Cangkringan 48.174305
2|Polygon Depok 32136702
3|Polygon Gamping 29.064794
4|Polygon Godean 26.751287
5|Polygon Kalasan 35.75383
& |Polygon Minggir 26.90699
7|Polygon Mlati 28.404642
8 |Polygon Maoyudan 27.492733
9|Polygon Ngaglik 38.331046
10 |Polygon Ngemplak 36.530734
11|Polygon Pakem 45751439
12| Polygon Prambanan 41.310651
13| Polygon Seyegan 26.536978
14 |Polygon Sleman 31.199695
15 |Polygon Tempel 32367361
16 |Polygon Turi 40.257485

L]

4

0 » » [E|S] (1 out of 17 Selected)

:Batas Administrasi_Kecamatan:

MNgaglik

Cangkringan
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Prambanan



DATA SPASIAL DAN ATRIBUT

Table rx

EHCHLTEE R

Batas_Administrasi_Kecamatan X

FID Shape * | KECAMATAN Luas

0|Palygon Berbah 24.95661
1|Polygon Cangkringan 48.174305
2|Polygon Depok 32136702
3|Polygon Gamping 29.064794
4|Polygon Godean 26.751287
5|Polygon Kalasan 35.75383
& |Polygon Minggir 26.90699
7|Polygon Mlati 28.404642
8 |Polygon Maoyudan 27.492733
9|Polygon Ngaglik 38.331046
10|Polygon Ngemplak 36.530734
11|Polygon Pakem 45781439
12|Polygon Prambanan 41.310651
13|Polygon Seyegan 26.536978
14 |Polygon Sleman 31.199695
15|Polygon Tempel 32367361
16|Polygon Turi 40.257485

L]

4

0 » » [E|S] ©out of 17 Selected)
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DATA SPASIAL DAN ATRIBUT

Table rx

-2 kim0 x

Batas_Administrasi_Kecamatan X

FID Shape * | KECAMATAN Luas

0|Palygon Berbah 24.95661
1|Polygon Cangkringan 48.174305
2|Polygon Depok 32136702
3|Polygon Gamping 29.064794
4|Polygon Godean 26.751287
5|Polygon Kalasan 35.75383
& |Polygon Minggir 26.90699
7|Polygon Mlati 28.404642
8 |Polygon Maoyudan 27.492733
9|Polygon Ngaglik 38.331046
10|Polygon Ngemplak 36.530734
11|Polygon Pakem 45781439
12|Polygon Prambanan 41.310651
13|Polygon Seyegan 26.536978
14 |Polygon Sleman 31.199695
15|Polygon Tempel 32367361
16|Polygon Turi 40.257485

=) Batas_Administrasi_Kecamatan
Luas
J <30
] 30-35
= 35-40
M 40-45
m 45

TR 0 » » [E|S] ©out of 17 Selected)

Batas_Administrasi_Kecamatan ‘




PENYIMPANAN FEATURE CLASS PADA
BASIS DATA SIG

Geographic View Tables View
‘/I r? Objectip | Shape Name LV Code |Management Agency
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* OpenGlS Simple Feature Specification for
SQL (0OGC, 1999) menyatakan hirarki tipe data
spasial, disebut model objek geometri, yang
memungkinkan fitur spasial diwakili dalam

database.

* Kata "Geometri" digunakan untuk mewakili fitur
spasial sebagai "objek" yang memiliki setidaknya
satu atribut tipe geometrik dalam database.

Geographic View

Tables View
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Table O x
ERER-R AL X
schools ®
OBJECTID * Shape * HAME STYPE Shape_Length Shape_Area -
k 1 | Polygon Joaguin Miller Elementary 1713.15378 | 174485570087 ||
2 | Polygon Thomas Jefferson Elementary 2351.3599821 | 346070.035486 |
3 | Pohygon Emerzon Elementary 19266724 | 203045651888 | |=
4 | Pohlygon Providencia Elementary 2176. 265333 | 200607 4305032
o | Pohygon Monterey High 1405.568933 | 112818.259307
& | Polygon Luther Burbank Middle 4110500189 | S75100.456334
T | Polygon Bret Harte Elementary 2204 837505 303724 43345
& | Polygon Williarm McKinley Elementary 1775042212 | 133373.306563
S | Polygon Theodore Roosevelt Elementary 2219145345 | 2253563 345501
10 | Pohygon BUSD Service Center 1644 39127 | 137513.658112
11 | Pohygon First Lutheran Elementary T06.436348 28036.363235 | _
4 4 1 » » ||EH|E ]| (0outof 26 Selected)
Table O x
| schools |
Table = ERIERAL R
ER=aL " ExarnplePredictedTable =
trects o FID | Shape | OBSPRED_ID STHEAMEAI.IG ELEV | CANOPY| =
2871 | Point 104452 -9599 | 10247 43
FID | Shape highway name width o 8672 | Point 104493 999 | 2038 5479
» 0 | Polyline | footway 2 L 8673 | Point 104494 -999 215 905
1 | Polyline rezidential North Camde T 2574 | Point 104241 _§og 92 77 cgas |
2 | Polyline rezidential Benedict Can T 2575 | Point 104242 _§og 22925 57 24 |_|
3 | Polyline footway 2 2676 | Point 105014 -9599 | 143.03 8924
4 | Polyline | secondary Beverly Boul 11 8577 | Point 105015 999 | 118.48 91.98
5 | Polyline footway 2 2578 | Point 105016 9599 | 113.892 67.05
§ | Polyling footway 2 2579 | Point 105017 5599 | 103.93 T
7 | Polyline | residential Oxford Way 9 8520 | Point 104939 999 | 167.72 91.05
& | Polyline rezidential Carmelita Av T 2621 | Point 104540 9055 | 15555 g1 .4
9 | Polyline rezidential Cove Way T 2522 | Point 105068 -959 20.45 24186
10 | Polyline rezidential Rexford Driv T - 2623 | Point 105069 _gog 5917 5377 | -
4 1 » » [E|S | ©outof 1414 Selected) i 0 » » [E|S ©outof 40762 Selecteq)
l streets I ExamplePredictedTable l ExarnpleObservedTable I




pgAdmin 4 Filev Objectv Toolsv Helpv

Browser L] Dashboard Properties SQL  Statistics Dependencies Dependents ¥ Edit Data - sleman on postgres@PostgreSQL 10 x
I | [ - — P n | e
Tplposq B BRlv| Qv B | @ Ev REE Nolmt + H| & v| & | 2 v &~ | &
T postgis
> = Foreign Data Wrappers [ sleman on postgres@PostgreSQL 10
» Languages Query Editor  Query History
v % Schemas (1)

1 SELECT = FROM p ic.batas_administrasi
v & public . SELECT = FROM public

» Al Collations -
> & Domains

» [%FTs Configurations

» [l FTS Dictionaries

3 AaFTS Parsers Data Output  Explain  Messages Notifications Geometry Viewer
> FTS Templates gid desa kecamatan sumber geom n
> [ Foreign Tables 4 [PK]integer character varying (50) character varying (50) character varying (100) geometry
> [{5] Functions n 1 Wukirharjo Prambanan Peta Kalurahan Lama 0106000020ED7 ... -
> Materialized Views 2 2 Jogotirto Berbah Peta Kalurahan Lama, Berit... = 0106000020ED7...
¥ n3Sequences 3 3 Sumberharjo Prambanan Peta Kalurahan Lama 0106000020ED7....
> EXfELE=E N . 4 Balecatur Gamping Peta Kalurahan Lama, Berit.  0106000020ED7..
w [ batas_administrasi )
5 5 Gayamharjo Prambanan Peta Kalurahan Lama 0106000020ED7 ...
» [[ Columns
. 6 6 Sendangtirto Berbah Peta Kalurahan Lama, Berit... 0106000020ED7 ...
» k4 Constraints
N Fg’élndexes 7 7 Tegaltirto Berbah Peta Kalurahan Lama, Berit...  0106000020ED7 ...
3 Rules 8 8 Ambarketawang Gamping Peta Kalurahan Lama, Berit...  0106000020ED7 ...
> «p Triggers
Data Qutput  Explain Messages Notifications Geometry Viewer x

> [ spatial_ref_sys

w

{{=) Trigger Functions
» Types
» Views : -
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Vector Data Model

The three main geometric shapes used in the vector data model, to
represent real world features are:

*Points, lines and polygons are
stored in separate, point, line,
and polygon, GIS files.

*Each GIS file along with spatial
features also contains a table in
which each row (record)
represents one of the spatial
features.

*(An exception to the above are
so called multipart features,
where one row represents
multiple features.)

*Columns (fields) in the table
are used to store data
(attributes) describing each
feature.

* Point
* Line
* Polygon

Table Of Contents
Heoa

= = Layers
= M Cruising line access point
X

(==l Calibration plot

= B Trail
= @ Road
= Paved; Gravel
= & Lake
-
= & Non-forested
=] Brush, Alger
[0 Muskeg
[ Treed Muske
O trip_aug2l
O trip_aug28

= 00 OBM_Full_T
[ Upper Tier Municipa\ti

[}
[T Arcfanads Uinhusue
1l

<\7

ArcTog raple

S EEEECTEE

Non-forested

\

\\.; I

‘GUT_NUMBER | LABEL FRI_IDENT I POLYID POLYTYPE | YRSOURCE | SOURCE | FORMOD
2632 Quetico Provincial Park (P02) - Col. 2007 Pub. 2009 /| 6253985 FOR 2007 | DIGITALP |RP
114 Quetico Provincial Park (P02) - Col. 2007 Pub. 2009 w 156105390-0052 ISL 2007 | DIGITALA
115 Quetico Provincial Park (P02) - Col. 2007 Pub. 2009 6353929085 OMS 2007 | DIGITALP
115 Quetico Provincial Park (P02) - Col. 2007 Pub. 2009 6353929084 OMs 2007 | DIGITALP
2632 Quetico Provincial Park (P02) - Col. 2007 Pub. 2009 64539258 FOR 2007 | DIGITALP |RP

< [

1

Non-forested

1 v » [E®] @ out of 52694 Selected)




Point GIS File

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

OR2E& BB x |9~ d- 13095293 v EEERE 2 RAMQ| - T8 @ = ieal W &
REDIE T i *The shapefile represented by this
3c8 = — > : p Y
E=] Layers <___________-——-—'*' £ Iayer contains point features ]
= ¢ icinaliti I R - Yy [ o Q a_q Qn.0
B SRR S - BEEEE representing municipalities.
unicipalities X
= M Aboriginal Communities FID | Shape *| ObjectiD NAME TYPE SQKM | ORIG_Fl|csd_pop_9|
A 113 | Pt 0 | Geraldton 0| 3153 2627
o @ Roads 124 [Pt 0 [Dryden 0| 3308 6711
126 | Pojnt 0 |Kenora 0| 3335 10063
= 147 [Polnt 0 | Nipigon 0| 3631 2210
= ™ Ontario_boundary 149 | Polnt 0 |Red Rock \ 0 3666 1258
I 150 | Polt 0 [Marathon N\ 0| 3674 4791
- R AN o sz
200 | Poipt 0 | Thunder Bay AN 0| 3951 113662
=l M Ontario_major_lakes_2 206 | Poifit 0 | Fort Frances N\ 0 3974 8790
= @ Aboriginal Treaties
Robinson-Superior Treaty (1850) .
Treaty 3 (1873) *A feature is represented by a row
Treaty 9 (1905, 1906) ) ] . T
=@ ke nudsonjames b2y *The Shape column (field) contains (record) in the file’s table.
= O Ontario_indian_reservations the Spatial informationl i'e'l X and y
<2 . .
W W— coordinates for each point. AAm,an 4
< 11 1 >

d 0» M EE (1 out of 10 Selected) Geraldto, (ilr?goLacf
| Municipalities | \fprgon Ojibwa
= — \ = ] y

Treaty 3 (1873)

Nairatrhowanin



Li n e G I S F i I e In ArcGlIS, vertices are not

* Line features are made of two or more vertices (sing. vertex).
* A vertex is a point georeferenced by an x,y pair.

*Each record (row) in the table represents a whole line (all vertices
composing the line), which is often just a segment of a longer line.

made visible during the
editing of the line.

usually visible but can be

X '
4 0 trip_aug28 . 2 !
A o
70 trip_aug21 | H
A - ,\é,
1 ™ Calibration plot \
1™ Trail
f
PavedhGravel
1™ Lake
w End vertices are called o
1 M Non-forested ,‘—-~..,v--~--‘,.-
2 Brush, Alder nOdES ST .
£ Muskeg & %
1 Treed Muskeg L ‘___',-_--.._ \
OBM_Full I ERhbCET L \ 3
- Upper Tier Municipalities “
= 3
- ArcCanada Highways 2 t
=[] ArcCanada Major Roads Table /
- =R - i}
-1 ArcCanada Rivers H- 18-Sl OFx
- Road X
Contour Line Labels FID | Shape* FNO;[_ TNODE_ | LPOLY_ | RPOLY_[ LENGTH | Q_ROADSEG_| OBJ_ID | AREA_LEN LOC_ACC FMPDESIG | ACCDE ~
> 420 | Polyline 92 861 2 2 752.667 421| 350275668 754.685 | Accurate (to 10m) Secondary
=g Pl
E-LsArckanada:NamedPlaces 421 | Polyline / 562 794 2 2| 1505912 422| 350275669 |  1510.079 | Accurate (to 10m) Tertiary
2 422 [ Polyline / 863 787 2 2| 6712212 423 350276395 677.999 | Accurate (to 10m) Tertiary =
EHZ Upper Tier Municipality Names 423 [Polyiine | |/, 866 589 2 2| 1976.688 424 | 350275877 2010.47 | Accurate (to 10m) Secondary |
424 | Polyline 867 823 2 2| 1287143 425 | 350275670 1301.177 | Accurate (to 10m) Primary
&0 L Tier Municipality N 425 | Polyline 872 800 2 2 1069.33 426 | 350275672 1109.703 | Accurate (to 10m) Tertiary
owereEMuicipality Names 426 Polyline 875 809 2 2| 811.698 427| 350275878 805.331 | Accurate (to 10m) Secondary -
< 1 | »
=0 Building Points
HEing el "o 1 » » [E]=| ~ @ out of 1047 Selected)
. ) 4
LA Cnnt Lainht il & | & n |l Road




Polygon GIS File

= 0O Road
Paved; Gravel
= M Lake
]
*Polygon features are made of one or
[=Q=0 Forest stand
more lines that enclose(s) an area. Balsam fir
White cedar
Jack pine
M White birch
[ Black ash
O Mon-forested
0O OBM_Full_I
O sp_comp 100-70
O noegts If
(= O Cruising line access poi
X
= O trip_aug28
A
= O trip_aug21
A
[= O Calibration plot
= 0O Trail
= O Road
Paved; Gravel
E ¥ Lake
- %
@
Balsam fir
White cedar
Jack pine
m White birch
[ Black ash
O Non-forested
O OBM_Full_l
O sp_comp 100-70
O noegts_If
Table e —
ERAE- AL 7 3
Forest stand X
GUT_| LABEL FRI_IDENT POLYID POLYTY| YRSO| SOURCE | FOR| DEVSTAGE | YR| DEPT OSPCOMP |‘:
» | 2632 Quetico Provincial Park (P02) - Col. 2007 Pub. 2009 6353929122 |FOR 2007 |DIGITALP |RP | FTGNAT 0 Ab 60Sb 20Cw 10La 10
2632 Quetico Provincial Park (P02) - Col. 2007 Pub. 2009 6353928918 |FOR 2007 |DIGITALP |RP |FTGNAT 0 Bf 30Sb 30PO 30Bw 10
2632 Quetico Provincial Park (P02) - Col. 2007 Pub. 2009 6353928861 |FOR 2007 | PLOTVAR |RP | FTGNAT 0 Pj 90Sb 10
2632 Quetico Provincial Park (P02) - Col. 2007 Pub. 2009 6353928838 |FOR 2007 | DIGITALP |RP | FTGNAT 0 Bw 40PO 20Sb 10Ab 10Pj 10Mr 10
2632 Quetico Provincial Park (P02) - Col. 2007 Pub. 2009 6353929276 |FOR 2007 |DIGITALP |RP |FTGNAT 0 Cw 70Ab 10Sb 10Bf 10

< |

| Forest stand

1]

o« 1» %E (1 out of 5 Selected)

*Each polygon is
represented by one
record in the file’s
table.

*Since lines are
made up of
vertices that means
that polygons are,
in the end, made
up of vertices
(points), i.e. they
are represented by
a group of x.y
coordinates.



X,y Pairs as Spatial Representation

* Ultimately, GIS vector files, point, line
or polygon files, have their spatial
representation stored in the
computer memory through x,y
coordinate pairs.

Real world

29
? b e .
, 7" X e,
%%__ A M
oy e

* There are no ‘lines’ stored —the GIS - ¥ @ L
. s———. K T
software recognizes the type of the masmnnst

“ Coordinate points

file (a point, line, or a polygon GIS

Stored data

file) and displays the features as peEamm g
. . Feature ID | Feature type Location

points only or connects the points ‘

(vertices) with lines and displays - gl -

them as lines or fills the line-enclosed '~ 21 Line X{Y1s Xa¥2s X¥3 - - - XpYp (string)

areas with a colour and displays the SN | 0 R A - - Sl STELRED

features as polygons. 31 PRlygon | X;y1, XY, Xays. - - X1y (closed loop)
32 lygon X1Y1, X2¥2, X3¥3 . - . X1y (closed loop)

Source: Lo etaI
Separate GIS (2007)

files.



A

Singleparts vs.Multiparts
- DA““_"”““ et / . Singlepart

= 0 Trail Tf’b'e . b=
¥ e / *One feature is represented

= O Road buffertest

Paved; Gravel FID Shape* | Id cruis_In BUFF_DIST Zarea s
E Polygon 150 70303.337707 o) by one record.
s \

150 70304.003657
150 70303.51452

Polygon
Polygon

2 O Lake Polygon 150 03.439631
| Polygon

150 A 70302684203
= O Forest stand LN

Balsam fir
White cedar
Jack pine o« 0» M 3%15 /(3 out of 5 Selected)

White birch buffertest X
[ Black ash
# O Non-forested
# 0O OBM_Full_I
# O sp_comp 100-70
@ O noegts_If X
# O noegts_ poly polygon

Blw|n|=a|e
o|lo|o|o|a
(LN IRITRY N

/-
X )

M u |ti pa rt E Dilp,augzs

= 0O trip_aug2l

*Multiple features are represented by one S P
record. =0 T ~

- ERE- AL R

*Applications for multipart features are for ot T T

example, multiple polygons representing = = O fran | R

protective buffers around the same type of -

features (e.g. eagle nests). g v \
*A downside of a multipart: only one v MR Gttt .
attribute is assigned to all multipart parts, Ei:;:..? N\ ©
which, e.g. for areas, can be deceivingwhen ol ”

& O noegts_ poly polygon

looking at individual parts. 5 0 focover . spc



Vector Data Model Attributes

In GIS vector files attributes are, in a simple form, stored in tables (databases).

*A table consists of records (rows) representing individual features, fields (columns) representing
a particular theme describing the feature, and attributes — an intersection between a record and

a field.

In ArcGIS, FID and Shape fields, although shown in the Table of Attributes, are not actually part

of the attributes, but rather represent the spatial and index information (e.g. the .shp and .shx

content in shapefiles). Because of it FID and Shape fields cannot be deleted from the table,

unlike any other pure attribute field.

= 0O trip_aug21
A
= O Calibration plot ol i
Table
= O Trail He B By O g
B 5 Forest Resource Inventory X
=0 Boad FID Shape * | GUT_NUMBER POLYID POLYTYPE | YRSOURCE [ SOURCE | FORMOD | DEVSTAGE OSPCOMP YRORG | OAGE | OHT | OSC | PRI_ECO Visited
Pave: Gravel 0 | Polygon 2632 | 6353929122 |FOR 2007 | DIGITALP |RP FTGNAT Ab 60Sb 20Cw 10La 10 1917 90 1.8 2 |B130Tt n  |20/11/2005
E Forest Resource Inventory 1[Polygon . 2632 | 6353928918 |FOR 2007 | DIGITALP |RP FTGNAT Bf 30Sb 30PO 30Bw 10 / 1947 90 14 2 |BO37TtM n | 21/11/2005
O 2 | Polygon ’,\ 2632 | 6353928861 |FOR 2007 | PLOTVAR |RP FTGNAT Pj 90Sb 10 19 102 21 2 |B049TtD n | 20/11/2005
- O buffertest 3 | Polygon , 2632 | 6353928838 |FOR 2007 | DIGITALP |RP FTGNAT Bw 40PO 20Sb 10Ab 10Pj 10Mr ﬁ 1917\ 90 1.8 2 |BO70TtM n | 21/11/2005
- utertes 4 | Polygon , 2632 | 6353929276 |FOR 2007 | DIGITALP |RP FTGNAT Cw 70Ab 10Sb 10Bf 10 1897 \ 110 16 2 |B066TtM n | 22/11/2005
8
= O Lake od 0 r[n %\E (1 out of 5 Selected)
= Forest Resource Injventory
= O Forest stand ' y i \
Balsam fir l /
White cedar H
Jack pine Fleld
® White birch Reco rd S~ 8
I Black ash 2 — 5 WO~ .
> [
+ O Non-forested AICE f) L Attr' bute
# O OBM_Full I . S
T M en ramn 1NN-70 [ d




Data Spasial dan Atribut

OBJECTID * | Shape * | KODE_KEC
174 |Polygon 2401040
17 Paolygan 2401080
11 Polygon 2401110
A1 Palygan 2401080
62 FPaolygon 2401050
18 Polygon 2401100
48 Polygon 3401030
23 Polygon 2401070
g Palygon 3401120
43 Polygon 2401060
a6  Palygan 2401010
53 Polygon 2401020

29



Join Data Spasial dan Non-Spasial

Kode Kecam atan Roboh | Rusak_berat | Rusak Ringan| Total |Rencana
3401040 Galur 1 468 2,011 3,064 3474 20
3401030 Girimulyo 18 af 174 55 12
3401110]Kalibawang 267 473 1,188 740 13
3401080{Kokap 1 I 1 1 I
3401020 Lendah 1438 1,927 2,220 3,865 1,056
3401100(MNanggulan 13 I I 13 7
3401030/ Fanjatan 157 158 B55 304 12
3401070{Fengasih i f 432 12 1
3401120[Samigaluh 17 I 32 17 3
3401060| Sentolo 593 430 03 1023 120
3401010{ Ternon 17 1 28 18 I
3401020[¥Wates 38 135 48 173 all




br  Raster Database Web Processing Help

@LLPHPDPPDPLRASBDR

QGIS 2.18.14 for Boundless Desktop

@ Q- -K-a-l

H ke

Pendudu...

ibnurosyadi@gmail.com

&=

B " OEIIELERgS M AO

() Batas_Administrasi :: Features total: 86, filterec
J ¥ B m| & a T @ ¢

DESA FECAMATAM

1 |Ambarketawang Gamping Peta Kalurahan Lama, Be

2 |Argomulya Cangkringan Peta Kalurahan Lama

3 |Balecatur Gamping Peta Kalurahan Lama, Be

4 |Bangunkerto Turi Peta Kalurahan Lama

5 |Banyuraden Gamping Peta Kalurahan Lama, Be
6 |Banyurejo Tempel Peta Kalurahan Lama

[ T show All Features o

File Home Insert Pagel Formu Data Reviev View Help FOXIT 2 Tell me 155

H12 - I v
A B . c . D F [«

1 |DESA KECAMATAMN Laki_laki Perempuan

2 |Wukirharjo Prambanan 1215 1224

3 |Jogotirto Berbah 5410 5489

4 |Sumberharjo Prambanan 6308 6606

5 |Balecatur Gamping 10999 10784

6 |Gayambharjo Prambanan 1861 1325

7 |Sendangtirto Berbah 10653 10487

§ |Tegaltirto Berbah 6552 6694

8 |Ambarketawang Gamping 12399 12361

10 |Sumberrahayu  Moyudan 2976 3074

11 |Madurejo Prambanan 6158 6240

12 |Kalitirto Berbah 6648 6873

13 |Banyuraden Gamping 10417 10269

14 |Sidomulyo Godean 2966 2977

15 |Sambirejo Prambanan 2595 2641

16 |Sumbersari Moyudan 3391 3961

17 |Sidokarto Godean 6427 6417 -

Penduduk_Sleman_2017 | ® 4 »
Ready H m - 100%




Join Data Spasial dan Non-Spasial
OBJECTID * | Shape * | KODE_KEC Kode Kecamatan | Roboh | Rusak_berat | Rusak Ringan| Total |Rencana
175 Polygon 3401040 2401040 Galur 1468 2,01 20684 3478 20
17 Polygon 3401090 3401090(Girmutya 18 a7 174 ol 12
11 | Polygon 3401110 2401110(Kalibawang 267 473 1,188 740 13
31 Polygon 3401080 3401080(Kakap 1 I 1 1 I
k2 |Folygon 3401050 3401020|Lendah 1,938 1,927 22200 3865 105
18 Palygon 3401100 3401100|Nanggulan 13 I I 13 i
58 |Folygon 3401030 2401030|Panjatan 151 158 B55 304 12
23 |Paolygon 3401070 3401070|Pengasih i i 237 12 1
8 Palygon 3401120 3401120| Samigaluh 17 0 32 17 3
43 Polygon 3401060 401060|Sentolo 593 430 A04 1023 120
56 |Polygon 3401010 2401010{ Teman 17 1 28 18 I
53 |FPalygon 3401020 2401020\ Wates 3 135 09 173 30




Shapefile Vector File Format

e Shapefiles are vector composite files, made up

of 3-13 separate files.

* In Windows Explorer all shapefile components
are shown, in ArcCatalog entire shapefile is
shown as one item.

lakes.shx
roads.dbf
roads.prj
roads.sbn
roads.sbx
roads.shp
roads.shp.xmi
roads.shx

streams.dbf

\

J

06/08/2013 7:07 PM  SHX File
06/08/2013 7:06 PM  DBF File
06/08/2013 7:06 PM PRI File
06,/08/2013 .06 PM___SBN File
5/08 Shapefile
06/08/2013 7:06 PM  SHP File

08/08/2013 1:19 PM
06/08/2013 7:.06 PM
06/08/2013 7:03 PM

AML Document

* Basic
shapefile
elements (a
shapefile is
defunct
without
any of
them).

*All components of a shapefile need to be present together
(important when transferring files!), otherwise the shapefile can be
defunct or incomplete.

*The projection file is a beneficial addition to a shapefile, although

not a necessary one—shapefiles can be used without a projection file

but this is to be avoided.

e All elements have the same filename (e.g., roads).

eShapefiles can be either a point or a line (arc) or a polygon file -- they

cannot contain more than one shape type!

</

Possible composite file extensions:

«*.dbf — dBase table (database) file,
containing attributes.

¥ .shp — the file that stores the
feature geometry, i.e., x,y
coordinates.

“* shx — the file that stores the
index connecting .dbf and .shp
files.

.prj — projection file.
.shp.xml — metadata file.

.sbn, .sbx — spatial
index files — sometimes present.

.ain and .aih — attribute index file.

.atx — new, ArcGlIS,atribute index
file.

Ixs, .mxs — geocoding index files.

.cpg — specifies character set code
page.




Layer
dibedakan

* bentuk grafis primitif
* Point
* Line
* Polygon

* tipe fitur atau entity




Model Data TIN

o Model Data TIN (Triangulated Irregular
Network)

o Merupakan salah satu bentuk model data
berbasis vektor dan digunakan untuk
representasi permukaan tanah.

o Struktur data TIN mempunyai kelebihan
untuk menyimpan data terrain suatu
wilayah dikarenakan data masukan dapat
berupa data acak, yang berarti
merupakan data asli.




Model Data TIN (cont)

o Triangulated Irregular Networks

o Menggambarkan permukaan tanah
o Gabungan grid dan vektor

o Biasanya digunakan untuk topografi




Model Data TIN (cont)

o TIN: 3 titik unik yang tidak terletak
dalam 1 garis

o Sejak 3 buah titik diketahui posisi
dan ketinggiannya, setiap posisi
dalam segitiga tersebut diketahui




30 810
.350 .980

o 1550 P

1250

.1 340

.‘I‘IOO 82

45 0
[ .
Tesseletion triangula;i/ \Delaunay triangulasi




TIN

ArcGIS generates a
TIN (Triangular
Irregular Network) to
interpolate elevation
data and create a
vector 3D model.

Other GIS packages interpolate between vector data creating a

Connecting adjacent  raster map of elevation (one elevation for each pixel)
elevation points or

nodes, triangles
oriented in the 3D
space are created,
thus allowing to
have a z for every
possible X,y




3D Raster

3D Lattice
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Raster Data Model

*Raster data model is represented by square cells of same size organized in horizontal rows
and vertical columns (rows and columns are never slanted).

A raster’s position (geographic location) is defined by

assigning x,y coordinates to one or two corners -- positions
of the cells themselves flow from this reference point and
the overall Cartesian coordinate system structure.

Spatial resolution of a raster is
defined by the cell size (1 m, ...
20m, ... 100 m,...).

. Upper-leftcorner Cell Size
.
2 Value Fire Spread
—-- 1 Day 1
—- 2 Day 2
—-- 3 Day 3
i —e| | 4 Day 4
] —ee- |\ 5 Day S
Rows VColum ns Nominal or ordinal values can be used
Each cell contains a value. Values are in the raster when something is not
always numeric and can be either integer measured but classified into categories
or decimal numbers (or nodata in grids). (themes).




https://strimas.com/post/hexagonal-grids/



An ArcMap layer representing a raster that
contains elevation values. The raster itself
doesn’t contain colours — colours are assigned

* A raster dataset representing terrain.

R o to raster cells by software for interpretation
=l v dem
<VALUE> < purposes and are based on cell vales.

N 1741584473 - 193.908608

Il 193.9086081 - 220.6294137
[ 220.6294138 - 246.1884452
[0 246.1884453 - 270.5857026
1 270.5857027 - 296.1447341

1 296.1447342 - 320.5419915 ‘
[1320.5419916 - 343.7774747 ﬁ

W RIS AR08 " The raster converted into a simple text raster format,
[ 373.9836029 - 414.6456985
ASCII.

I 414.6456986 - 470.4108582

-

| ascii_rast.txt - Notepad

File Edit Format View Help

ncols 288

nrows 243 ;
x11lcorner 398296.01887042

yllcorner 5421512.3242951

cellsize 40

NODATA_value -9999

348.7016 348.1721 349.995 350.224 350.2695 350.2389 350.1617 349.9999 331.46
293.5234 292.9452 292.3746 291.8145 291.2744 290.7703 290.3275 290 289.9946
4 174.1584 174.1584 174.1584 174.1584 174.1584 174.1584 174.1584 174.1584 17.
348.8967 348.4128 349.2776 350.0003 350.4232 350.555 350.4925 350.0018 349.2
94.1448 293.5814 293.0349 292.5009 291.978 291.4707 290.9909 290.5596 290.21
4 174.1584 174.1584 174.1584 174.1584 174.1584 174.1584 174.1584 174.1584 17.
349.2453 348.7765 348.7442 349.9978 350.4692 350.7853 351.205 351.2397 349.9:
.5529 293.044 292.553 292.0764 291.6144 291.1736 290.7682 290.42 290.1558 29
.9669 174.1584 174.1584 174.1584 174.1584 174.1584 174.1584 174.1584 174.158
349.6425 349.3958 348.9567 349.1558 349.9993 350.5497 351.6129 352.0885 350.!
292.0848 291.6747 291.2803 290.9102 290.5796 290.3091 290.1165 290 289.9279
74.1584 174.1584 174.1584 174.1584 174.1584 174.1584 174.1584 174.1584 174.1
349.6138 349.224 349.3889 349.2948 349.5287 350.0027 352.0034 353.7729 353.5»v

»

<« |




Raster Dataset Properties

*Format: the type of file used to store the raster (for example, .jpg, .tiff).

Number of Bands: the number of layers in the raster file, representing the same area but
through different values.

*Data Type: the type of data assigned to raster cells; integer (whole number), float (decimal
number), etc. The data type is assigned to the entire raster, all cells have the same data type
— there can’t be one cell having an integer value and the next cell a float number value.

» Data Depth: also known as pixel or bit depth — the per-cell binary range assigned to the
raster; e.g., an 8-bit integer raster can have integers (whole numbers) from 0 — 255 (8 bits =

255) assigned to a cell, only.

e Statistics: include minimum and maximum value, mean, and standard deviation of all
values assigned to raster cells.

* Extents: left, right, top and bottom coordinates of the raster dataset.
* Projection: raster’s coordinate system (map projection).

e Size of the Raster: the number of rows and columns in the raster.



Raster’s Spatial Resolution

Expresses the size of the earth surface represented
by one (square) cell.

A 10 m raster is a raster whose each cell represents
10 x 10 meters of the earth surface.

Because of the nature of rasters and their easy
computational resampling, raster spatial resolution
does not necessarily represent the spatial
variability on the ground.

The measure of represented spatial variability is
expressed with Ground Sampling Distance.

For example, the 80 m raster in the example on the
right can be taken and resampled into a 40 m
raster, but in that case all four new 40 m cells
within each original 80 m cell area would have the
same cell value — the spatial resolution would
become 40 m, but the Ground Sampling Distance

would stay 80 m. - Jjm
m m ce
*Chosen coarseness of polygon | bxi6cells

raster resolution has

representation.

S R
implications on the feature \\ EESEEMS.  NEf
| R i

| k,_J N

10x 10m

80x80'm

72 m?
2 m cell
8 x 8 cells

80 m?
4 m cell

4 % 4 cells

,\




Raster Types Based on Cell Values

In terms of the cell values, generally, rasters can be divided into image,
interpolated, and thematic rasters.

Image rasters have values that represent measurements of energy
(reflections) captured by a sensor (camera).

Image raster cell values are usually whole numbers (integers).




* Image raster files are often multiband

~610-660nNm *Values representing
different electromagnetic
spectrum segments (i.e.
~ 530 — 590 nm > 2 li-e.
primary colours, NIR, etc.),
are stored in separate bands
: 430-430nm (channels) — spectral
Electromagnetic spectrum )
resolution!
hgﬁg Fed-Green-Blue mMultiband
compasite raster dataset

RGB composite

Green
band

Blue
band

Source: ESRI, ArcGIS
Help File, 2011.

One byte (0-255) per pixel, per channel, if an 8 bit image;
three bytes per pixel (0-16,777,215) per channel, if a 24 bit image, etc.



Raster Types Based on Cell Values

Real w nrld

Object-based Field-based
model model

User view leve/ \\\
P Image raster.

Exact nhjgu Inexact object Irregular // Hegular
sampling points tegsellation

g Themti

Interpolated raster.

Object

recognition

X Y
Data model level Vector model Raster model

l N raster.

Database level



Regular pattern of sizes and distances Relation Analyses Through Overlapping

In the raster data model means that e
topology is inherent to it, allowing for
a range of spatial, topological

analyses. ‘ T o INFUT GRID 1

(INGRID1)

Neighbourhood Analyses

INFUT GRID 2
(INGRID2)

FUNCTION:

' RESULTANT GRID
(OUTGRID)

Cost-Path Analyses

From cells to calculate
path from i N il

From cells to calculate
path from

CUTGRID =INGRID 1+ INGRID2



Raster Data Model

*In the raster data model, attributes are limited to the numeric values of the cells themselves,
and while it is possible to link additional attributes to the groups of cells having same values,
this is rarely done in practice for the reasons of low utilization value and cumbersome data
management.

*Raster data models often take more memory space than the spatial component of the vector
data models (attributes attached to the vector data models can tip the balance the other way).

« Rasters can also have NoData values, which indicates absence of data (not the same as
zero!).

Typical Raster Data Formats in ArcGIS

GRID — a raster data format used by ESRI platforms; can contain both integers and floats;
usually one-band but can be stacked into so called grid stacks.

.mg — a raster file format created for ERDAS, a remote sensing software.; can contain both
integers (up to 32 bit) and floats; can be both one-band or multiband (including > 3 bands).

1iff - can contain both integers (up to 32 bit) and floats; can be both one-band or multiband
(including > 3 bands).

Jpg - cannot contain > 8-bit (unsigned) values and cannot have > 3 bands.

ASCII — uncompressed, simple raster data format, used to transfer information.



Vector and Raster Data Models and Their Advantages

\Vector Data Model
Suitable for:

*Recording discrete features with
definable boundaries.

Attaching both textual and numerical
attributes to spatial features, and
managing and analyzing these attributes
and through them the features
themselves.

Editing, update, and management of
the spatial features.

*Representing natural shapes.

Raster Data Model
Suitable for:

*Representing continuous spatial
features.

« Containing images (aerial, satellite) .

*Analyzing relations between
continuous phenomena taking place on
the same geography.

«Analyzing spatial relations between
features (cost-path, density,
interspersion, edge contact, etc.).

 Neighbourhood analyses.

In many respects, vector and raster data models complement each other and
get switched between along the processes of data collection, observation,

analyses, and presentation.




