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Research

Analysis

@ Random selection
Random selection within subsets

i Random points

Regular points

Vector gnd

.~ Select by location

-__ , Polygon from layer extent

tings Plugins | Vector | Raster Database

Cun-segho mdﬂoﬂm

I Distance matrrx

% Sum line lengths
ﬁ Points in polygon
5] List unique values

Coordinate Capture
Dxf2shp

Geometry

GPS
OpenStreetMap
Road graph

¢ Spatial Query
Topology Checker

'@ Check geometry validity
"@ Export/Add geometry columns
(%) Polygen centroids
' Delaunay triangulation
. Veronoi Polygons

Simplify geometries
Densify geometries
59 Multipart to singleparts
€9 Singleparts to multipart
- Polygons to lines
- Lines to polygons
5 Bxract nodes

A Analysis Tools

@ Research Tools

_NR {5} Geoprocessing Tools
ﬁ:@ Geometry Tools

L Data Management Tools

R

Proce: . Basic statistics
' ¥ Nearest neighbour analysi
LA %

%% Mean coordinatels)

W< Line intersections

o L

@ Convex hull(s)

1 # Buffer(s)
_I_).;‘l_" Intersect

' Union

Yy ¥ w ¥

-

@, Define current projection
& Join attributes by location

" Split vector layer

L1 Merge shapefiles to one

Create snatial index

i Symetrical difference
[w' Clip

Geoprecessing
‘ issolve
Data ' Elimirl'late sliver polygonsl
management




Vector Tools Geometry @ i

Centroids Add geometry to features creating a new temporary file «<Added geom info»:

Collect geometrics Coordinates to points, Lenght to lines, Area and perimeter to polygons

Extract vertices
Multipart to singleparts
ints i i A =] . .
SIITIIJII'F!r' Q == - Q Added geomn info @ Features Total: 47427, Filtered: 47427, Selected: 0 - =] -
i J 3 ™ m =€ & ' T o= _ —
p_ @ UA m 27T J ¥ o o =€ & % Y
F; irdi osm_id name type -~
e ] ChEd{ 'l.l'alldltﬁl' osmA_id name type xcoord ycoord -~
1 172072 Movara motorway_junctio |:|
" DE'EU”E}I’ triarlgulatiﬂlrl 1 172072| Novara motorway_junctio 8.67394 45,45838
2 879358 traffic_signals
e . 2 879368 traffic_sigr] motorway_NCg|ENM etfi
Densify by count 3 918437 traffic_signals y
3 918437 traffic_signals 11.28191 43.75584
'@  Export geometry columns | ! e e
| X¥port g ¥ level_crossing 10.49413 43.40038
5 1433338 traffic,
_ . )
L Lines to pﬂlyguns . Jasazay raffic traffic_signals 11.11487 43.87601
i .
I-- gl Pﬂl}'gﬂﬂs to IiﬂEE 7 1954350 wraffic. traffic_signals 11.09953 43.87196
|/
L4
8 2086477 traffic. traffic_signals 11.09840 43.87043
- Voronoi polygons {
9 2119890 Firenze Certosa motory traffic_signals 11.18014 4380954
10 4062382 traffic. Certosa motorway_junctio 11.22080 43.72418
11 4062431 traffic, traffic_signals 1109752 43,89326
12 062438 traffic. traffic_signals 1109545 43,89016
13 4065099 Prato Ovest motory traffic_signals 11.08825 43.88083
14 4065729 Chiesina Uzzanese motory . .
Ivest motorway_junctio 11.02895 43.88290
15 4065758 Capannori motory
3 Uzzanese motorway_junctio 10.71879 43.84237
16 4066278 Lucca Ovest motory
1ori motorway _junctio 10.59875 43.82250
L= T show All Features,
S est motorway_junctio 10.46743 43,83715 v
DAYLIGHTING ¢ E=

RIVERS

Save file as points_xy.shp

Training event (C1) of Daylighting rivers Florence Oct. 15t -



Vector Tools

Centroids
Collect geometries

Extract vertices

Geometry

Add geometry to features creating a new temporary file «<Added geom i
Coordinates to points, Lenght to lines, Area and perimeter to polygons

Cunseghol‘éazormedslaﬂm.

nfo»:

Multipart to singleparts (3 reticoo idrografico: Fatures Ttak: 61630, Fitered: 6163, Selectet 0 -] =
o B . . ¢ i s o - 3 D | o=
Simplify /BB RIRO WV E L =Rl
ID_FIUME 1D_TRATTA PO NOME FOGLIC_IGM SOTTOTIPO ORDINE BACING_PRI BACINO DA TIPO_DA A TIPO_A |~
-"'E Check -u-a"dit!l.l 8785 35322 33268 FIRENZE 1 3 ARNO SORGENTE 1 33267 3
. . a736 35326 33312 FIRENZE 1 3 ARNO SORGENTE 1 LA CHIASSA 3 =
‘ Delaunay triangulation
8787 35364 33316 TORRENTE CASTRO FIREMZE 1 3 ARMO SORGENTE 133317 3
DEFISj'F!p' b}' count 872 | 1| 2 ARNO SORGENTE 1 33312 3
8 1 5 ARNO SORGENTE 1 29991 3
.-’E Export geometry columns |
87 1 4 ARNO SORGENTE 1 CASTRO 3
L.-"I Lines to polygons & R 1 4 ARNO SORGENTE 1 33324 3
iver
'::I Polygons to lines 87 1 3 ARND SORGENTE 1 CORSALONE 3
57 netwo rk 1 4 ARNO SORGENTE 1 33234 3
. Voronoi polygons A ElE
= BE
JRBRIRD > g T ERE
ID_TRATTA TIPO MNOp 40_PRI BACIND DA TIPO_DA A TIPO_A length !
1 DELLA RH( Y SORGENTE 12 3 2240.81183 =
DELLA RHC \ 2 g 3 2055.21855
DIVALIEE COMFINE 61 8 1325.50702
SORGENTE 1 DELLA RHO G eqmg; ry
DAYLIGHTING ¢ e o i —
Q SORGENTE 1 DIVALLE STRETTA 3 1501.50214
SCIENCE
oo RIVERS ;
FOR CIVIC 1 DEL FREJUS 3 1643.76224
ECOLOGY ==

Training event (C1) of Daylighting rivers Florence Oc




Vector Tools Geometry @ i

Add geometry to features creating a new temporary file «<Added geom info»:

Centroids . c . .
% | colect o Coordinates to points, Lenght to lines, Area and perimeter to polygons
'*' X ollect geometries
Extract H (.} Bacini_idrografici_principali D607 :: Features Total: 137, Filtered: 137, Selected: 0 - =] -
R XTact Veraces - = |
J 8 & o > B £ LY E S D B =
Multipart to singhap-arts DGC_CODICE ID_BACING NOME_BAC NOME_CORSO FOGLID_IGM ORDINE CODIFICA AUTORITA A
FILMARA DI
Simplify 10 34.00000000000 0 ARGENTINA Lpdaid CUNED 1 :ER;AOicE;URJA -
. . 11 £.00000000000 0 ARNO FILME ARNO FIRENZE 1 T Ain
ol | Check validity 12 5.00000000000 0 ARRONE FILUME ARRONE ~ ROMA 1 EX COMPARTIME ..
‘ Delaunay triangulation 13 80.00000000000 0 AS0 FILME ASQ PERUGIA 1 ADB MARCHE
REGIONE
e ] - S AaAGAS AT AL n aTEmmnnsgCARA FIUME PESCARA  PESCARA 1
Densify by count : ABRUZZO
oLan.., CORSIDACQUA ey 1 ADB VENETO
— |E t ir | “* LAGUNA VENETA
/@ Exportgeometry columns | S
RIU BARCA SASSARI 1 i
— -
i~ | Llines to polygons o d FIUMEBASENTO  TARANTO 1 ADB BASILICATA
N 1° order
P | ;.
i~ | Polygons to lines Celected: D - | o -
catchments — —
Bl  voronai polygons YESP B =
NOME_CORSO FOGLIO_IGM ORDINE CODIFICA ALTORITA area perimeter ~
%ng?g’“ & CUNEO 1 ARPA LIGURIA 208571739.55457 79708.83537
REGIONE
: woe  Zeemetny
FIUME ARRONE ~ ROMA 1 EX COMPARTIME.. 310817757.73535 130552,33473
FILUME ASO PERUGIA 1 ADE MARCHE 281620139.59399 154528,95320
REGIONE
RA FIUMEPESCARA  PESCARA 1 i 3181104033.615..  390122,14370
N... Eﬁ?gﬁf?&#ﬁ VENEZIA 1 ADE VENETO 1450979542.817..  362616.67223
REGIONE
(g RIU BARCA SASSARI 1 Fmeer 353456744.49043 12890209452
IR FIUME BASENTO  TARANTO 1 ADE BASILICATA  1524232274,350..  310544,35554
DAYLIGHTING ¢ ini_i ici_principal
’ BaC|n|_|drograf|C|_pr|nc e ‘w{., 607_5hp FIUME BELICE ALCAMO 1 REGIONE SICILIA ~ 958292570.55078 18813275715
RIVERS FIUME BIFERNO  FOGGIA 1 COMP, IDROGRA... 1323080653.486... 246269.40736
» B

Training event (C1) of Daylighting rivers Florence Oct. 15t -



Vector Tools Research: Select by Location

b

Select by location

(! Select by location

Create grid

o

%  Random points in extent
' Random points in layer bounds

Il
Ly
? |

Extract layer extent

A b

Random points inside polygons

o

FRandom selection

Random selection within subsets

Regular points

Parameters Log

Select by location

Select features from

" points [EPSG:4326]

This algorithm creates a selection in a vector layer.
The criteria for selecting features is based on the

Where the features (geometric predicate)
[W] intersect [ touch

[ contain ] overlap
[] disjoint [ are within
[ equal [ cross

By comparing to the features from

spatial relationship between each feature and the
features in an additional layer.

| .~ Reg_2016_WGS84 [EPSG:32632]

18]

[w] selected features anly
Modify current selection by

|creaﬁng new selection

Cancel

& 4
DAYLIGHTING M
SCIENCE RIVERS

EDUCATION
FORCIVIC m
ECOLOGY

Run as Batch Process...

Q points :: Features Total: 47427, Filtered: 47427, 4

(Emilia;Romagnal

J B R =<2 6% Bl ST

a5
36

a7

a9
a0
a1
a2
a3
94

95
W chowi All Eazhirae

&

mhmdﬂeﬂm.

Select «Toscana» from
Reg 2016 _WGS84.shp

Extract the points from points.shp
within the region

Emilia;Romagna




Vector Tools Data Management : Join by location @mﬁﬂ

Vector | Raster Database Web Processing Help (.} Join attributes by location ? -
Coordinate Capture » &Qi (2 B [g o |
o [ [ [EI Fat Parameters | Log !

Join attributes by location

Geometry Tools 4
B ‘| * E Input layer Ead
GPS 4 - - This algorithm takes an input vector layer and
Topology Chedke > | . paints_XY [EP5G:4325] creates a new vector layer that is an extended
DT version of the input one, with additional attributes
Geoprocessing Tools L Selected features only in its attribute table,
Geometry Tools 4 - The additional attributes and their values are taken
) [ Reg 20156 WGSS4 [EPSG:3263 from & second vector layer. A spatial criteria is
Analysis Tools b - | = [P 2 applied to select the values from the second layer
o that are added to each feature from the first layer
Data Management Tools ~ # Merge vector layers Selected features only in the resulting one. !
Research Tools b Create spatial index el Ere s
Define current projection [Jintersects [ overlaps
|E;lr Join attributes by location | [] contains -
Split vector layer [ ] equals [ crosses

[] touches

O Add the attribute from Reg_2016_WHGS84 to Fields to add (eave empty to use all filds) [optional]
points_xy.shp

O Save the joined layer as points_xy_Reg.shp ||Runassmpmm

O Classify the points in term of the region the fall

in.

DAYLIGHTING ¢
oo RIVERS

FOR CIVIC m
ECOLOGY

Training event (C1) of Daylighting rivers Florence Oct.



Vector Tools Geoprocessing @ s

You can use Geoprocessing Tools to perform spatial operations. As a standard feature, Qgis is
equipped with the following geoprocessing tools
O Intersection s

O Symmetrical Difference ﬂ /\) \
[ Fixed Distance Buffer o
3 Variable Distance buffer ﬁvﬁ\
. A
3 Union 1. \\)
[ Dissolve Il
U Difference
4 Clip 77N
DAYLIGHTING ’ Intersection Union Symetrical Difference Difference
RIVERS

Training event (C1) of Daylighting rivers Florence Oct. 15t — 5t 2018 ..



Vector Tools Geoprocessing - Dissolve @ i

Load the layer «Com2016_WGS84»
Classify by category the field COD_PRO
G EN |

Parameters Log Dissolve
Input layer

[ coman15_wass4 [Epsa:32s32]

This algorithm takes a polygon or line vector layer
- | I:l and combines their geometries into new
geometries, One or more attributes can be
[ selected features only specified to dissolve only geometries belonging to
. . the same dass {having the same value for the
Unique ID fields [optional] specified attributes), alternatively all geometries

| 1 elements selected | l:l can be dissolved.

Dissolved All output geometries will be converted to multi
geometries. In case the input iz a polygon layer,
| l:l common boundaries of adjacent polygons being

dissolved will get erased.
? -

|[Create tempaorary layer]

[#] Open output file after running algerithm

() Multiple selection

[]iCOD REG || selectal
[] coD_cw
B coom
PRO_COM -
S COI\EUNE Toggle selection
= [] FLAG_CM
Q CDmZEI‘IG_WGSB(: Features Total: ?m)ﬂenﬂtm&kdﬂtﬂ o - [ SHAPE_Leng
. [] SHAPE_Area
/IBR RN ENLTESR EEE = &
COD_REG COD_CM COD_PRO PRO_COM COMUNE -~
1 - 201 1 1270 Susa | 0% | Cancel |
\| = -
2 - 0 2 2031 Caresanablot :I Runin BZ":"“-?|“’l""“:|| | Close | | Help | e 8 B B % 7 E &P
. COD_REG _CM COD_PRO PRO_COM COMUNE -~
3 i 201 1 1286 Vallo Torinese . 5 . o1 mmzz 1
4 1 201 1 1310 Virle Piemante 2 N = 110 0 102 102003 Drapiz
3 19 o 87 87035 Piedimonte Etneo
5 1 201 1 1277 Trausella -
4 19 L] 88 88004 Giarratana
< | > 5 19 0 89 89012 Melil
T Show All Features, I:_“ﬂ <| -
? Show All Features, |
ECOLOGY

Training event (C1) of Daylighting rivers Floren



Vector Tools Geoprocessing - Clip

Load the layer «reticolo_idrografico.shp» and «Bacini_idrografici_principali_0607
Select the ARNO catchment from «Bacini_idrografici_principali_0607»
Save the selection to a new layer as ARNO.shp and use it to clip the river network

Expression Funiction Editor

. Consigia Mazionale delle Ricerche |

Parameters Log
Input layer
| \f*relicnln_i&ogaﬁcn [EPSG:32637]
[] selected features only

Clip

This algerithm dips a vector layer using the
polygons of an additional palygons layer. Only the
parts of the features in the input layer that falls
within the polygons of the dipping layer wil be
added to the resulting layer.

1Ll

Clip layer
ARNO [EPSG:32632] . The attributes of the features are not modified
| 3 = = | El EI although properties such as area or length oFt’r"le
Selected featu I features will be modified by the dipping operation.
W=z AL If such properties are stored as attributes, those
Clipped attributes will have to be manually updated.

|

| [Create temporary layer]

FEEEE AL ]

"NOME_BAC" = 'ARNO'|

Output preview: 0

[w] Open output file after running algorithm

group Field

| | Double-click to add field name to expression
string.

Right-Click on field name to open context
menu sample value loading options.

Date and Time Notg

Loading field values from WFS layers isn't 0
supported, befare the layer is actually
inserted, ie. when building queries.

DGC_CODICE
ID_BACING
NOME_BAC

> Fuzzy Matching

Values Q) Search
!

'ACATE'
'ADIGE'
"AGRI'
'ALBEGNA'
'ALCAMTARA'
'ALENTOY
'AMATO!
"ANAPO!
ARENA
'ARGENTINA'
"ARND'
'ARRONE'
ASCH
'ATERMO-PESCARA'

]

Zoom to features | | € Selct features [v] [ gose |




Vector Tools Geoprocessing - Intersect @ i

Select the PO catchment from «Bacini_idrografici_principali_0607»
Save the selection to a new layer as PO.shp and inteserct it with the layer «Region_2016_WGS84»
Calculate the area share of each region within the catchment (need to calculate the area first!)

() Intersection ‘ ? -

Parameters Log

Intersection Trentino-Alto Adige
Input layer J
== This algorithm extracts the overlapping portions of
[~'PO_catchment [EPSG:32632] - l:l features in the Input and Overlay layers, Features

in the Overlay layer are assigned the attributes of
the overlapping features from both the Input and
Intersection layer Overlay layers.

18]

Selected features only

| [~'Reg_2016_WG584 [EP5G:32632] "

Selected features only Piemonte
Input fields to keep (leave empty to keep all fields) [optional]

0 elements selected

[]

Intersect fields to keep {eave empty to keep all fields) [optional]

0 elements selected

[]

Intersection

|[Create temparary layer]

Open output file after running algorithm i info : Features Total: 8, Filtered: 8, ¢ ed: 0 i - I o -
) : < @& A TESD BBE =&
gt T o e T
il rentino-Alto Adige [1-206c conice +|=[E] | [Update All| | Update Sefected
- Friuli Venezia Giulia TOWN Pop_Region Pop_Popula area perimeter Sup_Km2 aREA tot REG_;HARE
- 1 Toscana 3742437  20033595,16846 185070,66513 20,040 69804.019 0,029
' Aosta 2 Veneto 4907529 B849954037,38184 529113,90708 849,354 £9804.019 1,218
3 Liguria 1565307 1589433465,466... S50081,86272 1589,433 69804.019 2,277
" 3 ) 4 Trentino-Alto Adige 1062860 1667485324,397... 275543,58992 1667,485 £9804.019 2,389
| IPiemonte] f : : |
5 valle d'Aosta 126883 3250431776,433... 318859,11038 3250,432 £9804.019 4,857
Run as Batch Process. .. & Emilia-Romagna 4443841 13928097478,55... 965843,76233 13928,097 £9804.019 19,953
7 Lombardia 10018806 23155001983,70.. 142850721136 23155,002 £9804.019 33,186
el & Piemonte 4392576  25333576296,25 1305586, 70941 25333,576 £9804.019 36,292
< | | >
"II" Show All Features, IZ_“"__I




Vector Tools Geoprocessing - Buffer @mﬁ

Q Buffer ? -
Parameters Log ‘ Buffer
Input layer
This algorithm computes a buffer area for all the
| ‘-.;'M reticolo_ARMO [EPSG:32632] " l:l features in an input layer, using a fixed or dynamic
distance.
Selected features only
Dista The segments parameter controls the number of
e line segments to use to approximate a quarter
|50,UUUUUU o @ drde when creating rounded offsets.
5 ts The end cap style parameter controls how line
egmen endingz are handled in the buffer.
E
KA The join style parameter specifies whether round,
End cap style miter or beveled joins should be used when
offsetting corners in a line.
|R.our1d = |
) The miter limit parameter is only applicable for miter
Join style join styles, and controls the maximum distance
|R.ound . | f'rpm the_ qFFset curve to use when creating a
mitered join,
Miter limit
2,000000
[7] Dissolve result
Buffered
|[Create tempaorary layer] | I:I
[+] Open output file after running algorithm
| | 0% Cancel
|Run as Batch Process.. |Rur1 in Badaground| | Close | | Help |

Training event (C1) of Daylighting rivers Florence



Vector Tools Geoprocessing - Buffer

o 7 . . - . \
[ I a 3
Parameters L ! 3
og Buffer 4
2 3
Input layer 4
This algarithm computes a buffer area for all the
| \/ reticolo_ARNO [EPSG:32632] *: El features in an input layer, using a fixed or dynamic 3 3 4 2 3
..... distance. 4
| |'selected features only
: The segments parameter controle the number of 3
Histatics , line segments to use to approximates & quarter 3 3
|10,000000 l_:\d i ) drele when creating rounded offsets, 3 2
L
g - The end cap style parameter controls how line 5 a 4
Sk endings are handled in the buffer. 3 3
5 =
| - ] The join style parameter speafies whether round,
End cap style miter or beveled foins should be used when 3 4 3
o
s 3 3 2
[Round Q) Buffer distance ‘ 2 -J . | Data defined override 3 3 ,
Join style i D L. 2
| Input ] 2 escription... 5 4
Miter limit Source t
Attribute Field
2,000000 Values fr§m |1,000000 ]
[] Dissalve resut to ] Field e: int, double, string  #
Buffered
P [ Apply transf |
[Create temparary layer]
| Output ] EJCP.I"ES on
[w] Open output file after running algorithm .
Output from Variabl k
2
to = 3
Edit... > 3 4
Exponent I R 3 3
3 3 4
Output when NULL Paste 4 43 3 2 3 .
4 43
= . 4 2 2 4 5 ¢
R Assistant... 3 5 3 ; , 5
2 4
| 2 3 3 3 5 4 !
1 ; 2 7] 2 4 §. s 3 5
& » 2 ‘ Coa
o |[oma |[ v ' N ’ 4
DAYLIGHTING ‘ st
' 2 '

sucnon RIVER
FORCIVIC m
ECOLOGY

Training event (C1) of Daylighting rivers Florence




