> What exactly is DATA ? v" Data refer to facts, measurements,
) characteristics, or traits of an object of interest.

** We can collect all kinds of data about all kinds of things. v Facts, measurements, and characteristics of

] _ something of interest.
* The length of rainbow trout in a Colorado stream,

* The number of vegetarians in Alaska, e
e nu veg | in Alaska quantities
* The diameter of mahogany tree trunks in the )
Brazilian rainforest, numbers information
\ S
« Student scores on the last GIS midterm, Wh at |s
B ~—
e The altitude of mountain peaks in Nepal, facts Data? graphs
* The depth of snow in the Austrian alps, / \
* The number of people who use public transportation observations measurement
to get to work in London .




> What exactly is INFORMATION ? v" Knowledge and insights that are acquired through
the analysis of data.

* Information simply refers to the knowledge of value
obtained through the collection, interpretation,
and/or analysis of data.

 Though a computer is not necessary to collect,
record, manipulate, process, or visualize data, or to
process it into information, information technology
can be of great help.

INFORMATION

* Forinstance, computers can automate repetitive
tasks, store data efficiently in terms of space and
cost, and provide a range of tools for analyzing data
from spreadsheets to GISs, of course.




> DATA vs INFORMATION ?

INFORMATION

a person’s
% phone number
(555)123-7798

2
o
0

5551237798

INFORMATION

Data is raw, unorganized facts that need When data is processed, organized,
to be processed. Data can be something structurad or presented in a given context
simple and seemingly random and useless 50 as to make it useful, it is called
until it is organized. information.
. : 1 * Information is the
Data is RAW !!

PROCESSED form of data !!




» Spatial Data

Geographic or spatial data refer to geographic facts,
measurements, or characteristics of an object that
permit us to define its location on the surface of the

earth.

Such data include the latitude and longitude
coordinates of points of interest, street addresses,
postal codes, political boundaries, and even the names

of places of interest.

Geographic data are concerned with defining the
location of an object of interest.

Attribute data are concerned with its nongeographic
traits and characteristics.
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v’ Data that describe the geographic and spatial
aspects of phenomena.
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» Spatial Data

O Geographic or spatial data

-1854 Broad Street cholera outbreak

Xk » o, penman-Street



https://www.arcgis.com/apps/MapJournal/index.html?appid=ab9e15ba92284e0f814eeabbbf6b9d9a

» Spatial Data o s
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» Types of GIS Data

GIS

Data Types :
Geographic or Spatial Data Attribute Data
e Spatially Referenced ------ : Attribute Tables
; Data ! Tabular Format
o ATTRIBUTES
. Building ID Building Building Longitude
! Name Type
34342 H.R Labs Laboratory 83.545646 34.575876
Vector Data Raster Data
w 34343 Flish School School 90.342344 33.670876
PRI ..oty orCrnsEnp e NS =)
° . % 34344 Supri-Mar tSupermarke 89.234535 32.570076
O
; Lu 34345 Athenaeum Exhibition 85545646 35.175016
° b (0 Hall ' '
Polygons Lines Points Continuous Discrete 24345 Alistoman gg;f;fj 92812044 B4297570
Data

Geospatial Data/ | Types/

https://www.bimcommunity.com/technical/load/25443/gesopatial-data-and-its-implementation-in-bim



https://www.bimcommunity.com/technical/load/25443/gesopatial-data-and-its-implementation-in-bim

» Types of GIS Data

Geographic S8 ST Attribute Data
.Or (Nonspatial Data)
Spatial Data

(XY)

1
Vektor

|

Y
Raster

Gercek Dinya
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Spatial Data
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Vector

Real World
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» Geographic or Spatial Data




» Geographic or Spatial Data

Political/ Administratiy
Boundaries

(0. Do codes, oty limits, polixs
dstricts, aney oodes, resdentl
nd botiness costomens, wic |

Vector = '\!SC{’%—\J’_

' % —__ X 7 Streets

; Real World

Vector
object
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» Geographic or Spatial Data

1.

Raster Data Models

The raster data model is widely used in applications
ranging far beyond geographic information systems
(GISs).

Most likely, you are already very familiar with this data
model if you have any experience with digital
photographs.

The ubiquitous JPEG, PNG, and TIFF file formats are
based on the raster data model.

Take a moment to view your favorite digital image. If
you zoom deeply into the image, you will notice that it
is composed of an array of tiny square pixels.

Each of these uniquely colored pixels, when viewed as
a whole, combines to form a coherent image.

32 x 32 samples

ground truth




» Geographic or Spatial Data 138%2?28Hpixpe)ls

1. Raster Data Models

1080p (Full HD)
1920 x 1080 pixels

4K (Ultra HD)
3840 x 2160 pixels




Data Models for GIS

» Geographic or Spatial Data

1. Raster Data Models Ra Ste r

* The raster data model consists of rows and
columns of equally sized pixels interconnected
to form a planar surface.

* These pixels are used as building blocks for nPi}(E.‘|
creating points, lines, areas, networks, and
surfaces.

* Because of the reliance on a uniform series of

W
=
o
o
square pixels, the raster data model is referred
to as a grid-based system.




» Geographic or Spatial Data
1. Raster Data Models

Row1: 00001000 Row 1: 5
Row2: 00001100 Row 2: 56
Row3: 00011100 Row 3: 46
Row4: 00011100 Row 4: 46
Row5: 01111100 Row5: 26
Rowé: 01111110 Row6: 27
Row7: 01111110 Row7: 27
Row8: 00000000




» Geographic or Spatial Data

1. Raster Data Models
Image space Coordinate space
e Each cell in a raster carries a single value,
which represents the characteristic of the columns
spatial phenomenon at a location denoted
by its row and column.

A Y’ -Grid Location (XY

>

* The data type for that cell value can be
either integer or floating-point.

rows

v

Y Rows 8
Columns 8

» Alternatively, the raster graphic can
reference a database management system
wherein open-ended attribute tables can be
used tc? associate multiple data values to Cell size .
each pixel.

EEHEEE-‘-‘
alalw| o olol o e

List of cell values

M11122431122243612225466222543662252446625525443544525444444254]




» Geographic or Spatial Data
1. Raster Data Models

* The area covered by each pixel determines the spatial
resolution of the raster model from which it is derived.

Spatial resolution:

 The smallest distance between two adjacent features
that can be detected in an image.

{helght

—_
width
Individual cells Single cell
= =
%10 %10

40 x 40m

1946

10 x 10m
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20820 m

Spatial Resolution
enlarged view

instantaneois
field of view

110 20

B m




Data Models for GIS

» Geographic or Spatial Data
1. Raster Data Models

Sensor:

Spatial Resolution

Decreasing resolution

Resolution: 2.4 m pixel 30 m pixel 250 m pixel

Extent:

. / SR f
Increasing extent —

15 km 50 km 1000 km

Monitoring Type: d) Local e) Regional f) Global




> Geographic or Spatial Data SRTM 90 SRTM30  WorldDEM e

N26W118

1. Raster Data Models

O What is a digital elevation model (DEM)?

* A Digital Elevation Model (DEM) is a representation
of the bare ground (bare earth) topographic
surface of the Earth excluding trees, buildings, and
any other surface objects.

4 Z, elevation . DSM

= : : rars
g = T TR,
s y '

LS
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» Geographic or Spatial Data Raster DEM

1. Raster Data Models

\

Detailed view of
raster cells
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» Geographic or Spatial Data
2. Vector Data Models

* In this model, space is not quantized into discrete grid POINTS

cells like the raster model.

* Vector data models use points and their associated X, Y
coordinate pairs to represent the vertices of spatial
features, much as if they were being drawn on a map by
hand.

* The data attributes of these features are then stored in
a separate database management system.

* The spatial information and the attribute information
for these models are linked via a simple identification
number that is given to each feature in a map.




Data Models for GIS

» Geographic or Spatial Data
2. Vector Data Models

POINTS: Individual x, y locations.

ex: Center point of plot locations, tower locations, sampling

* Three fundamental vector types exist in EESRoE

geographic information systems (GISs): points,
lines, and polygons. \

Xy
® X

o —
—

-------------------------------------------------------------------------

LINES: Composed of many (at least 2) vertices, or

O Points points, that are connected.

. . . . . ex: Roads and streams.
* Points are zero-dimensional objects that contain

only a single coordinate pair. ZQ

* Points are typically used to model singular,
discrete features such as wells, power poles,

sample locations, and so forth. POLYGONS: 3 or more vertices that are connected
and closed.
* Points have only the property of location. ex: Building boundaries and lakes.
X, y

2T




Data Models for GIS

» Geographic or Spatial Data
2. Vector Data Models

POINTS: Individual x, y locations.

ex: Center point of plot locations, tower locations, sampling
locations.

o —
—

J Points oxY .y
X, y o

* Other types of point features include the node and ¢ oY J

the vertex. N e <
LINES: Composed of many (at least 2) vertices, or

« Specifically, a point is a stand-alone feature, while a points, that are connected.
node is a topological junction representing a ex: Roads and streams.
common X, Y coordinate pair between intersecting
lines and/or polygons. ;

* Vertices are defined as each bend along a line or
polygon feature that is not the intersection of lines or POLYGONS: 3 or more vertices that are connected
polygons. and closed.

ex: Building boundaries and lakes.
v" Node: The intersection points where two or more

arcs meet.

’{‘f'

v" Vertices: A corner or a point where lines meet. x y neerl




1946

» Geographic or Spatial Data
2. Vector Data Models

POINTS: Individual x, y locations.

ex: Center point of plot locations, tower locations, sampling

. locations.
d Lines oxY

* Lines are onedimensional features composed of | eieieininimimiiintninininimivivieininivininieiiriintnteininisisisieininteininimisiritetetninininimiritetnteinisi i -

multiple, explicitly connected points. LINES: Composed of many (at least 2) vertices, or

points, that are connected.

ex: Roads and streams.
X, Y. X,y
—_

-

POLYGONS: 3 or more vertices that are connected
and closed.
ex: Building boundaries and lakes.

* Lines are used to represent linear features such as
roads, streams, faults, boundaries, and so forth.

* Lines have the property of length.

o T —
N

* Lines that directly connect two nodes are sometimes
referred to as chains, edges, segments, or arcs.

’{‘f'

2T
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» Geographic or Spatial Data
2. Vector Data Models

POINTS: Individual x, y locations.

ex: Center point of plot locations, tower locations, sampling

locations.
J Polygons oY .y
o*Y X =
* Polygons are two-dimensional features created by oY
multiple lines that loop back to create a “closed” )
feature LINES: Composed of many (at least 2) vertices, or

points, that are connected.

* In the case of polygons, the first coordinate pair ex: Roads and streams.
(point) on the first line segment is the same as the %Y g X,y
last coordinate pair on the last line segment. :/_ 9

Xy
X,y
* Polygons are used to represent features such as city e S
boundaries, geologic formations, lakes, soil POLYGONS: 3 or more vertices that are connected |}
associations, vegetation communities, and so forth. and closed.

1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
\

* Polygons have the properties of area and perimeter.

ex: Building boundaries and lakes.
xry\/:y

* Polygons are also called areas.

So
—




» Geographic or Spatial Data
2. Vector Data Models
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» Geographic or Spatial Data Point (node, vertex)
2. Vector Data Models spapanrdial sl e PR
Points Lines Polygons Raster @ e o8 o
*e. ° @ @ o
° L T . D o N - St 0 meemeeatr

Line (chain)
® L 2 OR MORE POINTS THAT ARE CONNECTED*
E.g., paths, roads, streams

<
@6

Polygon (area segment)

3 OR MORE VERTICES THAT ARE CONNECTED AND CLOSED
E.g., Land/water boundaries, buildings
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» Geographic or Spatial Data

** Raster vs Vector

5 & J
| . /

Areas Points Lines
[e.g. forests) (e.g. cafés) (e.g. ski lifts)

[TTT T

. S

Vector model Raster model




» Geographic or Spatial Data

** Raster vs Vector

(b) Raster land cover data [c) Satellite image

(d) Digital colour aerial photograph

G X
<1
F =
% 3
) ;WW
g ; (f) Vector soil polygons (g) Vector census polygon (h) Vector land cover polygons
(a) Soil map display [b) Reselection of specific soil [c) Simple soil erosion model boundaries

types predictions




» Geographic or Spatial Data
+* Raster vs Vector
VECTOR IMAGES VS ER IMAGES . T | -
o ;TR .
(a) Points [e.g. buildings) (b) Linesle.g.roads;;
,' \“ ‘

AN

[c) Polygons [e.g. forests)

We Make Design Work | www.thevisualpro.com

(e) Topographic map (f) Digital terrain model




» Geographic or Spatial Data

+* Raster vs Vector

Raster Graphics Vector Graphics

They are composed of pixels. They are composed of paths.
In Raster Graphics, refresh process is independent Vector displays flicker when the number of
of the complexity of the image. primitives in the image become too large.

Graphic primitives are specified in terms of end
points and must be scan converted into Scan conversion is not required.
corresponding pixels.

Raster graphics can draw mathematical curves,
polygons and boundaries of curved primitives only Vector graphics draw continuous and smooth lines.
by pixel approximation.

Vector graphics cost more as compared to raster

Raster graphics cost less. graphics.

They occupy more space which depends on image
quality.

File extensions: .BMP, .TIF, .GIF, .JPG File Extensions: .SV@G, .EFS, .PDF, .Al, .DXF
D

They occupy less space.




> Attribute Data

———————————————————————————————————
GIS
d N,
N

:::::::::::::::::::::::::::.’ """"""""""""""""""" ;/ """"""""""""" ': \\
Data Types : J ! \
: I ) 1
. i . 1 . ) 1
Geographic or Spatial Data : Attribute Data :
1 1 1 1
e Spatially Referenced ~------ ; | Attribute Tables !
: Data E i Tabular Format i
1 1
1 1
: ATTRIBUTES !
1 1
1 1
: Building ID Building Building Longitude :
1 Name Type :
1
1 1
: 34342 H.R Labs Laboratory 83.545646 34.575876 :
Vector Data ! H
__________________________________________ i 8 34343 Flish School School 90.342344 33.670876 :
= - '
° . ™ i % 34344 Supri-Mar tSu permarke 89.234535 32.570076 i
@ S | O H
° : Lu 34345 Athenaeum Exhibition 85545646 35.175016 1
- i o Hall '
........................................................................... ; I
1 ’ : 1
Polygons Lines Points Continuous Discrete ! 24345 Alistoman gg;f;fj 92272040 84201510 H
Data ] H
1 1
1 I
\\ /
N /
\\~~ 4’,,

Geospatial Data/ | Types/

https://www.bimcommunity.com/technical/load/25443/gesopatial-data-and-its-implementation-in-bim
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> Attribute Data

Global fatal landslides 2004 to 2016 (Froude & Petley, 10.5194/nhess-18-2161-2018)
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