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Introduction to geospatial data




What do we mean by geographic data?

... any data with a geographical component ,

formated to be used in a Geographical Information System

and provided with proper metadata.

Synonyms: Geodata, spatial data,...

Tropical cyclones

e o A report, table or a figure is not a geographic
data, but a proper reference (i N this case

and poverty (Peduzzi et al. 2012). Alarming evidences suggests that hurricane frequencies will probably

decrease and intensities increase. Especially in the Western Atlantic north of 20° latitude, highest-category
events are predicted to increase in intensity and frequency (Bender et al., 2010; Knutson et al., 2010; Elsner

t al., 2008). ‘ ‘ , ,
source: UNEP/GRID-Geneva PREVIEW, 2012 ) can lea

intensities) recorded by satellite in the CARICOM region over the period 1970-2011. An important channel
oriented from East to North-West can be seen between the continental part of Central America and the

.
main islands of the region, and a second one of less importance in the north of these islands. tO g eo g rap h I C d ata
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... open source as well
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* short attribute name

» description on
metadata compulsory



Different format: Vector

Vectors are composed of features (anything you can see on the
landscape, e.g. houses, roads, lakes) containing attributes (text or

numerical information describing the feature).

Vector Point Feature

Vector Polyline Feature

Vector Polygon Feature

Point Geometry (indicates the x,y)

X axis

SiKe A

Point attributes (describe the feature)

Polyline Geometry (a series of
connected vertices that do not form
an enclosed shape)

Polyline attributes (describe the feature)

Polygon Geometry (a series of
connected vertices that do form an
enclosed shape)

P

3y
.Y

Polygon attributes (describe the feature)

Id, Name, Description

Id, Name, Description

Id. Name, Description

1, Tree, Outside our classroom

2, Light post, At the school entrance

1, Footpath 1, From class to the playground
2, Footpath 2, From the school gate to the hall

Source: http://linfiniti.com/dla/ vector data worksheet

1, School Boundary, Fenceline for the schoo

2, Sports Field, We play soccer here



http://linfiniti.com/dla/

Different format: Raster

Rasters are made up of a matrix (composed of Raster
rows and columns) of pixels (also called cells),
each one representing the condition of
corresponding geographical region.

Pixel

Raster data is used in a GIS application
when we want to display information that is
continuous across an area and cannot  — p——
easily be divided into vector features (as for
example elevation or solar exposition.

_ Rows ﬁ

Vector can be rasterized, but only numerical
attribute, one by one and it will create
uncertainty.

Vectorization is also possible but remains
uncertain.

Source: htip://linfiniti.com/dla/ raster data worksheet



http://linfiniti.com/dla/

Different format: Raster

Raster resolution will constrain the scale of work

Landsat 8 18.4.2014 Panchromatic (15 m resolution)

-




Different format: Raster

Raster geographical accuracy is defined by its resolution (pixel size).

On the contrary of vectors, pixels values and extent is easily modified
when processing them and should be manipulated with care and know-
how !

Pixel size: 1.00, 1.00
. Pixel size: 0.95, 1.02

* pixels size modified

* pixels values modified

* shifted pixels

* 0 became nodata




Coordinate Reference Systems (CRS)

A CRS defines how the two dimensional, projected map in your GIS is
related to real places on the earth (globe).
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Source: http://linfinit.com/dla/ coordinate reference systems worksheet



http://linfiniti.com/dla/

Coordinate Reference Systems (CRS)

The decision as to which map projection and coordinate reference
system to use, depends on the regional extent of the area you want to
work in, on the analysis you want to do.

&
- /]

WGS84 (EABz4826)8 N (EPSG:32628)

Source: http://linfiniti.com/dla/ coordinate reference systems worksheet



http://linfiniti.com/dla/

Find or define proper CRS

Define proper CRS
http://epsg.io

epsgio” ..

Coordinate reference systems for "senegal” senega

Jmneee second: SEARCH

Yoff / UTM zone 28N Type of results

Area of use: Senegal - onshore and offshore. Con
Coordinates on a map -

ference systems (10)

‘Geodetic (4)
Geodetic 3D (2)

Yoff Geocentric (2)

Area of use: Senegal - onshore and offshore.
Coordinates on a map

Point 58

Area of use: Burkina Faso - central; Niger - southwest, in proximity to the parallel of latitude of 12°N. (accuracy: 44.0)
Coordinates on a map

WGS 84 / UTM zone 28N

Area of use: Between 18°W and 12°W, northern hemisphere between equator and 84°N, onshore and offshore. Gambia
Greenland. Guinea. Guinea
Coordinates on a map

Filter |u1m zone 28n

Recently used coordinate reference systems

|Cunrdinate Reference System Authority ID
WGES 84/ UTM zone 28N EPS5G:326028

EPSG:32628

WGS 84/ UTM zone 28N

Unit: metre
Geodetic CRS: WGS 84

Datum: World G

Ellipsold: WGS 84
Prime meridian: Greeny
Data source: OGF

Revision date: 1995-06-0

Center coordinates

Projected bounds:

WGS84 bounds:



http://epsg.io/

Find or define proper CRS

CRS already defined and available in metadata

r — —
f Layer Properties - Worls_utm28n | Metadata - w . .

"N

w Description

Title

Abstract

Keyword list

Datalrl

w Attribution

Actions Title

! Joins

Diagrams w Metadatalrl

@ Metadata =

Type ¥  Format b

w Legendurl

Url

W Properties

Format

Format

Extents

In layer spatial reference system units

Layer Spatial Reference System

xMin yMin -5120780.57 -5990070.14 : xMax yMax §120757.75 9355085 25

+proj=utm +zone=28 +datum=WG584 +units=m +no_defs

Load Style ...

Save As Default

Restore Default Style

Cancel

Save Style

Apply

Help




Reoprojecting vectors &rasters

As seen previously rasters are modified when reprojected, vectors
remains the same.

WGS84 UTM



Topology

Topology expresses the spatial relationships between connecting or
adjacent vector features (points, polylines and polygons) in a GIS.
Topological or topology-based data are useful for detecting and

correcting digitising errors (e.g. two lines in a roads vector layer that do
not meet perfectly at an intersection).

Source: http://linfiniti.com/dla/ topology worksheet



http://linfiniti.com/dla/

Topology - tools

Many GIS applications provide tools for topological editing. For
example in QGIS you can enable topological editing to improve editing
and maintaining common boundaries in polygon layers.

i -
./ Snapping options I. 2 &I
l:ILayer Mode Tolerance |Units | Avoid Int.
rectangle to vertex and segment ~ 0.000000 pix *
rnd 10_squares to vertex and segment * (0,000000 | pir T
square to vertex and segment * 0,000000 | pix v
world_iso3 to vertex and segment * 0.000000 @ piv *
Warls_utm28n to vertex and segment ~ 0.000000 pix *
Enable topological editing Enable snapping on intersection Cancel Apply

Line (Segment)
h!

Snapping Distance .Snapping Distance

Source: http://linfinit.com/dla/ topology worksheet



http://linfiniti.com/dla/

Vector processing

Buffers

B

Spatial overlay

Source: http:/linfiniti.com/dla/ spatial analysis: vector data worksheet



http://linfiniti.com/dla/

Raster interpolation

Inverse distance Weighted (IDW)

Sample Points
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Source: http://linfinit.com/dla/ spatial analysis: raster data worksheet


http://linfiniti.com/dla/

To conclude
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Image space

columns

Coordinate space

A Grid Location (XY)

—"}{ 1 3
1 6
2| 6
g 2] 6
= 2| B
5 3
Y Rows 2 E E
Columns 8
OBJECTID * Walue | Count | ETrel_whol
3 1 1 | 138746 | Nahl
2 2| 2626 066 cell size .
3 3 636 | 0.34
4 4 11357 |1
B 5| 300|074
B 6| 3932 084
7 7| 1as3 058
B G| 1010|046
3 a| 3047 |073
10 10| 1112 [048
11 11| 1463 052
12 12| @000 (072
13 13 954 | 0.45
14 14 | 3587 |0&1
15 15 957 | 0.44
16 16| 4720 |056
17 17 | 106 |01
18 18 39 | 0.42
18 19| ae2a 082
20 o0 2677 |063
21 21| 2003 083
22 22| 4304 (094
23 23 443 021
24 24 | 2253 |0B2
25 25| 3224|075

Attribute data
Population

Framework data

Growing Degree Days

Climate / Precipitation
EcoDist | Avg Jan | | Rain_
/B FIE | 40
9 276 40

-18.2 A8
-30.2

Colour «lass
bBased an
attribaute

fram ¢ Ecodistrict Polygons
Area | Perimeter
50,3 5451
42,7 7160
248 7502
framework key w2 | 5503

framework ¥,
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