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Geographic Information Systems 2026-2027

Exercise 3 - QGIS - Perform you first analysis with QGIS
3.44

Introduction

The goals of these exercise are:

* To create a geographic data set (gds), in a folder named DataOut, representing locations from the gds
COS200712 that simultaneously verify the following requirements:

* have a water stream within a distance less than or equal to 1 km
* have a 1st level of the CLC (Corine Land Cover project) classification as “Agricultural areas” or
"Forest and semi natural areas”

® To calculate:

® The areas of "Agriculture” or “Forest and semi natural areas”, in ha
® The areas per administrative region "freguesia" of “Agriculture” or “Forest and semi natural
areas”, in ha.

You will be guided through the exercise with visuals representing the actions to take.
What do you need:
For this exercise, you should use the same project as saved in the final of the exercise 02. It includes:

* the input data for the exercise 02, also available from Fenix — SIGeo — Exercises — ArcGIS Pro —
ex1CLC.zip. It contains three spatial layers, and a csv table:

e gds COS200712 (geometry: polygons) — land coverage according to the 2nd level classification of
the project CORINE Land Cover

® gds WaterlLines (geometry: lines) — waterlines (rivers but not only)
® gds Portalegre (geometry: polygons) — administrative boundaries (freguesias)
* table CLC1 (table) — the 1st level classification of the project CORINE Land Cover
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Expected output
You should prepare your environment to save the output layers, using the Browser Pane:

* create a folder under “DataOut”
® create a new geopackage inside the new folder named "ex03_out.gpkg”. This geopackage will
store new layers. Details on how to create the geopackage later in the exercise.

Requirements

You will use QGIS 3.34 to perform this exercise. You should have performed before Exercise 02, about
the introduction to QGIS interface.

You should also be able to use QGIS documentation to, search, learn and solve questions on how to
use the tools. The documentation is available, either from the Help of the software, or online.

Quality control
You are required to make quality assessment steps through out the workflow. This involves:

* check the if the results of each spatial operation make sense.
© this may require additional calculations by hand, for example, to cross-check area values
in square meters with hectares
o spatial operations may results in outdated data in the attribute tables of the outputted
gds. This requires review, clean and update these tables
® ensure that data inputs and data outputs are correctly managed
o imported datasets do not contain errors (in the attribute values)
o file names are correctly spelled and file location is the expected (cross-check using the file
explorer of your system)
o the project is frequently saved, and can be closed and open without issues
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Task 1 - Create a geographic data set (gds) in a folder named DataOut
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representing locations from the gds COS200712 that simultaneously verify

the following requirements:

A. There is a waterline within a distance less than or equal to 1 km

B. The 1st level of the CLC (Corine Land Cover project) classification is “Agricultural areas” or “Forest

and semi natural areas”

One solution:

1. Clip the gds Waterlines (7589 lines), in order to reduce these data to the COS200712
polygon layer (only 62 lines):
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Save as type: | GeoPackage fles (*opka)

- =

After performing the operation, there are some issues related to not valid or outdated data:
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% Type to loeate (Ctri+ 1 lsgend entries removed.

To fix the problems:

* Open the attribute table of the gds WlinCos

* Delete the attribute LENGTH of the gds WlinCos
o Use the Toggle Edit Mode button of the attribute table toolbar
© Use the Delete field button of the attribute table toolbar ...
o Use the Toggle Edit Mode button and save the data updates

* Create a new attribute of the clipped gds with data type decimal number (real), name it
fill it with every feature length (unit Km)

- T| -

LEE#Z=-0

Wrong values!
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G
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4139
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3980

3705

712

10 3846
11 3848
12.3942
13 3981
14 3699
15 3812
16 3739
17 3793
18 2629

19 3889
T show Al Features,,

@ Clipped : Features Total: 62, filtered: 62, Selected:

CIEE: % LY
sLID LENGTH CODRIOS
11471,2150000... 401128

1341,7760000000 301.91.08
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3948,7340000000 301.21.85
6120,9730000000 301.21.82
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2491,5500000000 301.21

But the num

features is less when

compared w

number of features of the
input gds (WaterLines)

3279,2260000000 301.21
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The attribute table of the
resulting gds has the same
columns as the input gds
(WaterLines)

FRio 51
Rio Sarraia

ber of rows /

ith the

Rio Sorraia -

Coardinate| 118322, 24064 Seale| 1221401 ~ | [ Mognifier 100%

® Use Field Calculator and from the Geometry subset of functions, select

expression:

$length / 1000

® Save the data updates
* Save your QGIS project

This is the visual sequence of operations:
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Waterlines [7589]
W coszo07:2 [3482] 6 2667 2666 2019111 Ribeira Cabril UL 10,8598755325...
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3 Type to locate (Clrl+K)

Coordinate| 92838,-30566 | Scole|1:266177 ~ | @ Magnifler| 100%

% Rotation |0,0° % |V Render @ EPSGI763 @

2. To find out regions within a distance less than or equal to 1 km from the clipped waterlines

(layer WlinCos)

To do this operation, we will use the Buffer spatial operation:
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Analyze the results:
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Layers
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e s
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Type to loca

¥ Google Satellite
¥ OpenStreetMap

e (T

0 fezture(s) selected on layer Buffered,

Fix the issues:

&

Coardinate| 40077,-37080 || scale|1:221401 = | @ Mapnifier| 100%

Rotation 0,07

* Delete attributes: “SL_ID”, “LENGTH”, “CODRIQOS”,
“DESIGNACAQ”, “TIPO” and “lengthKm”
* Toggle Editing Mode on
* Use the Delete Field button ...
» Toggle Editing Mode off and save the data updates
* Save your QGIS project

12| ViRender @ epscives @ @F

Delete attributes: "SL_ID", "LENGTH", “CODRIOS", “DESIGNACAQ", “TIPO" and “lengthKm"

Toggle Editing Mode on

Use the Delete Field button ...
Toggle Editing Mode off and save the data updates

Save your QGIS project

3. Find the regions from COS200712 that are within a distance less than or equal to 1 km from
the clipped waterlines:
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R g such as area or length of the
lipped features will be modified by the
i /CosL2WIB.gpkg' table="CosL2WIB" (geom) sql=: dipping operation. If such
properties are stored as attributes,

v/ Open output file after running algorithm those attributes will have to be
manually updated.

— Waterlines [7589]
|| cosaoonz [3482]
WlinCosB1000 [11

O portategre 169]
~ [ | ¥ Google sateliite

l

‘ 0% Cancel

Q. Type to locate (Ctrl+K) Coordinate 82611, 18187 B Seale] 1:246736 Run as Batch Process | ‘ Close Help

You need to perform additional verifications or changes:

* \Verify if the attributes of gds CosL2WIB must be fixed
* In the gds CosL2WIB, create a new attribute named containing the area of each polygon,
setting as unit m2, and datatype: Whole number (integer)
© Use the tool Field Calculator for this operation
* In the gds CosL2WIB create a new attribute named containing also the area of each polygon,
setting as unit ha, and datatype: real
o Use the tool Field Calculator and the expression
* In the gds CosL2WIB create a new attribute named containing the perimeter each polygon,
setting as unit km,« and datatype: real
o Use the tool Field Calculator fro this operation
* Save your data (gds CosL2WIB) and the QGIS project

4. Perform a join operation to append the 1st level of the CORINE Land Cover (table CLC1.csv)
to the CosL2WIB layer

Use the Join function, available on the Properties panel, opened via context menu of the layer:

@-oc—aos N - 5 ¥ Choose the target
Remark: The QGIS Join RolEBb » B-5-5-0% GEE¥I®-P0-M- (table) of the Join
operation only implements @ Add Vector Join x |/| operation
associations with multiplicity 1:n |
7 5 5
Frus o Join layer Eac > G | The primary key
M5S0 L4 Bemove Layer.
oo ot Join field @ of table CLC1
B UM | et Target feld Cu
| ' Coche Join ayer i memory
q L L Change Data Source.. Create attribute index on join field = =
et Layer Sl Vst The corresponding foreign
1 by Layer CRS Dynamic form .
it T Bt key in the target gds of
Layer context menu |, .. NIDE loinave: . .
i . I8 v [ Joinedfieids the Join operation
v | B cos20072 (3482 v Custom field name prefix
W wiincess1000 [1]
[ Portategre (691
= | 3" Google satellite CLC1
Cance
v Qo wiw
Q Type o locate (Qrl+K) Coordinate| 3671541860 | Scale|1:291695 + | Magnifier 100% |3 Retalon 08° 3| Render @epseares @
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Verify in the attribute table that the fields of the CLC1 table were appended:

@ +CLC - QGIS
NeBREE® O

S EMasmams  fRRE-B T Bi*3-2 R RBE%E~ & Vv e [ [mesers = |y~ 3] 3¢ =

The number and shape of

v[; qCDSIODTI?inWlb = Features Total: 2881, Filtered: 2881, Selected: 0 | (=
"
o T T [ % P B & ®
,. | features were not changed LIEE kYT C o
] . ClLCi2code CLCI2deser | ClClicode | COSI2  areaM2  SLID  areaHa CLC1 1description =
| L 15 22 Permanent crops 222 98686015480 3664 987 Agricultural areas
» 0 ; |
i3 » OB\ |16 31 Forests 331 98677235730 3664 8,87 Forest and semi natural areas
T & \
] " GeoPackage
@ | sparolie | 24 Heterogeneous agricultural areas 224 98641737770 3664 9,86 Agricultural areas
& postais 18 23 Pastures 2123 57854405630 3564 9,79 Agricultural areas
& P massoL 1
:‘_\,3 - @ Oracle 19 22 Permanent crops. 222 G7850, 728340 2664 9,79 Agricultural areas
8 ez
V- @ WMSWMTS 20 22 Permanent crops. 222 7701621450 3664 9,77 Agricultural areas
* @ XYZ Tiles 21 31 Forests 331 97597471920 3664 9,76 Forest and semi natural areas
** Google Satellite {
¥ OpenStreetMap 22 21 Arable land 221 97336435120 3664 9,73 Agricultural areas
wes
® = L(ES 24 Heterogeneous agricultural areas 224 97060021230 3664 9,71 Agricultural areas
Layers. amE ) .
« A%TY &~ AL 24 | 11 Urban fabric 111 97071873140 3664 8,71 Artificial surfaces
= au A 24 Heterogenecus agricultural 2reas 224 96128788370 3664 961 Agricultural areas
= 26 24 Heterogeneous agricultural areas 224 95762346760 3664 9,58 Agricultural areas
v '§ 27 24 Heterogeneous agricultural areas 224 95467670050 3664 9,55 Agricultural areas
ol A
X = ol ’ e BB 28 23 Pastures 223 94823 729390 2664 9,48 Agricultural areas
TO remaove vi rtu a | attﬂ butes resu |‘t| ng | 21 Arable land 2121 94609,759270 3664 9,46 Agricultural areas -
f _] . 3 : h T Show Al Features, ]

. 7
The attribute table holds now virtual attribute(s)

The virtual attribute name is prefixed with CLC1_

Remark: the primary key of CLC1 is not shown! Why?

layer context menu / Properties /
Joins — select the target join and click

the “minus” button
Y

5. On layer CosL2WIB, select the polygons classified as “Agricultural areas” or “Forest and
semi natural areas” using the I1description attribute

Use the Select By Expression tool (available on the Map tab) and logical conditions (logical operators: AND,
OR)

s | H : g =
o= : : | Select features using an expression button ﬂt:
NEEBRERY P2, sAPPALABRNS @0 w@ﬂﬂ E#ze-p -
=qEHmEamgs LJ/BRE-BG |o] % - %8 % ©% F| Q Select by Expression - COS200712inWLb cew 5 e ﬁ:l_
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N L Search {1 i
| 17 Favorites = T 3 Tvoe =~ | Ol e B Lsdomvabog group field [~
Project He . oA jate: =
% : i;_f:Hm’l“ e Me : © ‘Agricultural ' ,,ﬂf;ig * Double-click to add field name ta
o o L) e Forest g expression siring
/’g rO. {5 it mirsT nabur i neas? - Right-Click on field nsme to open context
® | DM £ = s D + Conditionals meny sample value leacing options.
» DR g Ouble cli + Conversions
Wl @ ceonicn SN~ Nnm and Time Massy |
il ecPackage ¢ ) Fields and Values " R —
@ - ‘ et e 4 ¢ 123 (L0 DA- Click vaiues | & szoren.
PastGIS c
5 be CLCIZ FOU i
& | pusq 0] eRepaat the process to build e ble clicje Altngue | 10 Samples
@ ~| @ Cnade y v i iti 123 cLa ‘Agricultural areas’
57 mom /8 whole logical condition afe Kediminiclib
V- ) WMS/WMTS 13 arcakild ‘Forest and semi natural areas’
* @ X¥Z Tiles D ave 5L ID Water bodies’
* Google Satellite Oubla BB 15 it Wettands'
** OpenStreetMap
Qwr_s - A § A % Output proview: 0 +Fuzzy Matching -
Layers 2E " Ject f b I
i R aep o zsem o rearreffely secfemres 13| | cose |
acis)
vH
N
% Type to locate (Crl4K) Coordinate| 98400, 40848 5 Scale 1:12485 v | @ Magnfier 100% 3| Rotaton 00°  |%| W Render @rerscives @ 9

Analyze the results:
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Browser

GeTH®e
1 Favorites
[ Project Hame
[# Home

EL]

Q) COS200712inWLb : Features Total: 2881, Filteredt: 2881, Sekcted:zﬁ?‘
Y ®$E B E o
CLCllcode | COSI2

182 =<8 b &

(CLCI2code CLCI2deser

SLID  areaHa CLC1 Ildescription

'
v

PO
» O
v DB

97,15 Agricultural

icultural areas

& GeoPackage
# Spatialite
W vostcis
B mssqL
@ Oracle
| Eos2
| WMS/WMTS
- @ XYZ Tiles
* Google Satellite
= OpenStreetMap
& wes

Layers
o 4wV G-l
e s)
= WLInCOS (62}
— Waterlines [7589]
|
W wiincose1000 11]
» [ 6= cos200712 1
W Portategre (697

| 2694 feature(s) selectad on layer COS20072miLb.

B®

* Create a new gds representing only the
previous selected features

* Use the layer COS200712inWLb1000 context
menu / Export / Save Selected Features As ...
and name the new gds “AgricForinWLb1000”

¢ Save your QGIS project

2|\ Render @ eescives @ i@

Coardinate| 77621,-17820 R scale 1:221485 | Magnifier| 100% %/ kotation 0,07

6. Save the previously selected polygon as a new gds:

* Use the option fom the the context menu of the layer to save the selection as AgricForinWIB1000.
Since a selection is active, only the selected features will be included in the export;

* Save your QGIS project.

Task 2 - Calculate:

A. The areas of “Agriculture” or “Forest and semi natural areas”, in ha

B. The areas per administrative region "freguesia” of “Agriculture” or “Forest and semi natural areas”,

in

ha

One solution:

To answer to question A:

1. Dissolve the gds AgricForinWIB1000 in order to create one polygon representing land classified as

“"agricultural areas” and one polygon representing land classified as “Forest and semi natural areas”.

Give to the new gds the name AgricForDiss

9/13



msc-gis-ex03_QGIS_first_analysis.md

@cc-qas B W
Project Edit Yiew Layer Settings Plugins (UESGH Raster Database Web Processing Help

NEBRMEE [ & |@oxcns. P2 06 -M-e-GEE%I s -
_ . o I Buffer... = = —
= =g =5 = = 2 » 2 V2 10 [ | meters « | ¥y [ K| W =

YCEHAETRR

7| Geometry Tools » A Clip.
Browser =
el no Analysis Toals + @ Convex Hull.
= s :: i Data Management Tools » & Difference... Q Dissolve X
| 7 Favorites
5 + [% Project Hame Besearch Toals
B ‘
2 |» [ Home & Intersection Parameters | Log Dissolve
ﬁ; O & Symmetrical Difference. L
7] : j-‘ED\\ & Union... Input layer This algorithm takes a vector layer
o ! a o B3 A = and combines their features into
& @ GeoPackage P Eliminate Selected Polygons. |~ AgricForInWIB1000 [EPSG:3763] 2 e T e e
@ - Va Spat\fallle Gelacted Fackiies anly attributes can be spedfied to
=) :"“’“"5 ; dissolve features belonging to the
- s Dissolve field(s) [optional] same class (having the same value
@ Oracl !
&~ Cracle 2 ele ‘ : o for the spedified attributes),
s E aBl:s ) elements selected alternatively all features can be
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Analyze the results:

@ “CLow - QIS =B X

NEBRRRX (AL H

BAPPRAARBENE 6 - -&-LEE% = m- 0

B EHRGERGE S J/BRR-B O <006 MNB-TRRIR- Dve w7 [ K -
Browser 28
Va [Revre
W | o i - Inapproprlate attributes! Wrong values!
+ [ Project Home
2
2 | » [& Home
A | O
NE v ODA
. r OB G} Dissolved fFeatures Tolal: 2, filtered: 2, Selecled: n
.- @ GeoPackage =
«|  # spatiaLite ' ':' 2
@
a 'PnslG]S CLCI2cod CLCI2descr ClCllcode  COSI2 areali2 SUD areaHa = CLC1 I1des
W asccni b
‘v“ ) [ . 1 77 Permanent crops 15918236400 3664 1,59 Agricultural areas
.\}E s AR TL-FAO 2 31 Forests 331 24364091450 3664 2,44 Forest and semi natural areas
L Haa s N
T Show ANl Fastures,, =

Dissolved
Agricultural areas

+ M Forest and semi natural areas
v . AurkFoﬂnwl.blOW [2694]

Geometry is polygon multipart
(each feature is composed by
more than one polygon)

The borders of adjacent polygons with
equal CLClicode and CLC1 l1description
attribute values were erased

L Type to locats (CoHK) 1 lagend entrles ramaved. Coordinate| 7801727150 5 Scale[1:221485 v | @i Magoifier|100% %] Rolstion |0.0° 2| ViRender Wersciaves @ 9

Fix the issues:

* Delete the inappropriate attributes of the new gds AgricForDiss

* Update the values of the attributes areaM2, areaHa and perimKm of the new gds AgricForDiss
o Use the Field Calculator only to update the attribute values

® Save the updates to data (gds AgricForDiss)

* Save your QGIS project

See the final result:

10/13

2026-09-13



msc-gis-ex03_QGIS_first_analysis.md

2026-09-13

=8 X |

taster

R~ @ >

: ﬂi‘ = J’:;‘ J;JVL:;; [ﬂ B2

3 E e e

0¢- -8 -LEEHE=-0 M-

al «:d - C.Ea -j% ﬂ:{ <

[Rvz wim Jomeen = | v [ 4 ~

77 Favarites
+ [ Project Home
+ [8] Home
O
rOpa
vy R
& GeoPackage
£ Spatialite
@ rosiGis
P mssql
@ Oracle
&8 paz
B WMS/WMTS
v 8 XY Tiles
= Google Satellite
= OpenStreetMap
& wes =|
Layers B®
yARTYL-RRO
Hacais
— WLinCOS [62]
— Waterlines [7589]
v [ AgricForinWLbDiss [21
W AgricForinWib1000 [2694]
~ Ml coszo0712inwis [2881]
W wiincossiooo (1]
v [ 8 cos200712 [3482]
M Fortategre [69]

Q) AgrickarnWLbDiss : Features Total; 2, Fitered: 2, Selected: 0
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G Type to locate [Cirl+k)
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To answer to question B:

1. Create polygons by the 1st class of land coverage classification (“agricultural areas” or “Forest and semi
natural areas”) subdivided by “freguesia”
o use the Intersect spatial operation to intersect AgricForDiss with Portalegre and create a new

gds named AgricForfreg

@ ac-qels

Project Edit View Layer Settings Plugins m Raster Dalabase Web Mesh Progessing Help

DEERRY

Browser
Gerre
DB2
G WMS/WMTS
- GB XYZ Tiles
B Google Satellite
= OpenStreethap
& wes

Layers
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o [s)
— Waterlines [7589]
= WiinCos
v| [l AgricForDiss
W AgricForinWiB1000 [2694]
B cost2wie
W wiincosg1000 [1]
» = cos200712 [3482]
[ Portalegre (697
- ¥ Google Satellite

320G

& Type to locate (Cirl+K)

[ & @ 2 [ Check Geometries...

# GPS Tools

Geomatry Tools
RBesearch Tools

Analysis Tools

Data Management Tools

* | @ Convex Hull...
b | & Difference..
L4 ' Dissolve...

CE]

| Symmetiical Difference...
| i Union...
| P Himinate Selected Polygons...

Coordinate 31628 36270 ¥ Seale

Mntersection i
¢ 615 2021/ex1CLC/DataOut/ AgricForfreg. gpkg’table="Agricl (

Q Intersection

| Parameters  Log

{Tnput layer

{

i/ C AgricForDiss [EPSG:3763]
Selected features only

i Overlay layer
{3 portalegre [EPSG:3763]

| Selected features only

| Input fields to keep (leave empty to keep all fields) [optional]

ilCl elements selected

| Overlay fields to keep (leave empty to keep all fields) [optional]
|0 elements selected

|v Advanced parameters

Overlay fields prefix [optional]

||W Open output file after running algorithm

| 0%

Run as Batch Process...

‘ Intersection

This algorithm extracts the
overlapping portions of features in
the Input and Overlay layers.
Features in the output Intersection
layer are assigned the attributes of
| the overlapping features from

| both the Input and Overlay layers.

TRead it!

Cancel
%;D Close Help

2. Update the Symbology to display the combination of land cover and freguesias - use the Expression

Dialog tool to add an expression that results in the following legend:
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v [l Agricultural areas - Alegrete - area(Ha) 276543 [1]
' M Agricuttural areas - Beira - area(Ha) 1196.34 [1]
' [] Agricultural areas - Fortios - area(Ha) 3103.4 [1]
[ Agrieultural areas - Reguengo e Sao Julido - area(Ha) 145228 [1]
! Il Agricultural areas - Ribeira de Nisa e Carreiras - area(Ha) 1288.07 [1]
| Il Agricultural areas - Santa Maria de Marvao - area(Ha) 461.75 (1]
! [ Agricultural areas - Santo Antonio das Areias - area(Ha) 574.95 [1]
[ Agricultural aress - Saa Salvador da Aramenha - area(Ha) 117405 [1]
v [ Agricultural areas - 5¢ & 530 Lourengo - area(Ha) 1073.82 [1]
' [l Agricuttural areas - Urra - area(Ha) 9591.22 [1]
Ml Forest and semi natural areas - Alagoa - area(Ha) 91247 [1]
+ [ Forest and semi natural areas - Alegrete - area(Ha) 3604.62 [1]
| Ml Forest and semi natural areas - Beird - area{Ha) 2443.92 [1]
' Il Forest and semi natural areas - Fortios - area(Ha) 1408.81 (1]
' [ Farest and semi natural areas - Reguengo e 530 Juliao - area(Ha) 413463 [1]
Ml Forest and semi natural areas - Ribeira d Nisa & Carreiras - area(Ha) 161683 [1]
M Forest and semi natural areas - Santa Maria de Marvo - area(Ha) 1217.76 [1]
| ] Forest and semi natural areas - Santo Anténio das Areias - area(ka) 174386 [1]
Il Forest and semi natural areas - Sao Salvador da Aramenha - area(Ha) 179641 [1]
' [ Forest and semi natural areas - S¢ e Sao Lourengo - area(Ha) 69241 [1]
' [] Forest and semi natural areas - Urra - area(Ha) 111697 [1]

Save your QGIS project!

Type tn heats Crisi Coordinate| 3018442628 Y scole|1:221985 ~ | g Mognfier 100% % Rotston 00° 3| v Render @eescizes @ B
3. Update the values of attributes areaM2, areaHa and perimKm

Task 3 - Describe quality control measures

Describe which quality control measures did you take during the analysis workflow:

Summary and wrap up — Intro do QGIS
This is what you leaned during the first three exercise:

* QGIS support documentation
* Opening a QGIS project
* The QGIS interface
o Terminology
© Identify and reset panes
© Zooming and panning
© Viewing and hiding toolbars
© Understand file geodatabases
o Connecting to Google Satellite Imagery
© Other buttons of the standard toolbar
= Open Attribute Table
= |dentify Features
® Select Features
= Deselect Features from All Layers
© Saving a QGIS project
® Save
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= Save As ...
o Exiting a QGIS project
* Some basic QGIS functions
© Active Layer Context Menu / Properties / Symbology
= Single symbol
= Unique values (categorical legend)
= Graduate colors (numerical legend)
o Active Layer Context Menu / Properties / Labels
o Active Layer Context Menu / Properties / Joins
© Field Calculator
= Creating a new attribute filled with values
= Functions: $length, $area and $perimeter
o Selecting features using a logical expression (condition)
o Vector menu / Processing Tools
= Buffer
= Clip
= Dissolve
® |ntersect
* Map legends (categorical and numerical)
* Map labels
* Non-spatial operations
o Select By Attribute
o Join of 2 tables (associations 1:n)
® Spatial operations
o Clip
o Buffer
o Dissolve

o Intersect
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