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Einleitung

Die Ubung soll Ihnen einen Eindruck zu Konzepten zur Geodatenprozessierung mit QGIS
vermitteln.

2 Ubungsteile: 1) Ubung Vektordaten in QGIS

2) Ubung Rasterdaten in QGIS

Es gibt Videos zu den Ubungen (auf Englisch), diese befinden sich hier:

https://nc.ufz.de/s/9WyZY Soka8Y2g3m (pw: grundwasser)

Die Folien stellen auch ein Step-by-Step Tutorial dar
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https://nc.ufz.de/s/9WyZYSokq8Y2q3m

QGIS: Ubung 1

= Das Thema der Ubung ist es zu einer Vektordatei
ein Polygon hinzufligen, die Attributtabelle
enstprechend zu erganzen, Kalkulationen in der
Attributtabelle vorzunehmen und die Ergebnisse
zu visualisieren

= Ausgangspunkt ist die Datei ,CHN_ADM?1.shp®,
welches Polygone enthélt, die in ihrer
Gesamtheit Die Festlandprovinzen Chinas bilden

= U.a fehlt ein Polygon, dass die Insel Hainan
geometrisch beschreibt!




QGIS: Ubung 1 : Pointer and Attribute Data

AN

T

Idensfy Resuits & x

LS

A5 2w
i

Featre [
VA 4 O_admt
o a « RAMEO Ghna
® - - o ertved)
o 7 CHN k= Features total. 31, fitered: 31, 2= L 11 TS a - 1 - v
@- e Ll 7 X =
Q JrvBe @ L TYT®ESL - h NAME.C chna
Do navE 0 - D, 9
o
R | — : i s
can o
- 2 ® on china ccas
V2] . TR L -
3 won China encTe Autonomous Region
v" NL_NAME_] 8 g dmetnce T8t & dmd trse IniES
o ® an China (ARNAME, trner INA mAinggC™
= s »on China
* 5 ® on china
o2 s on China
9 o China
s ®on China
10 ® on chna
1 5 on China
»on chino
3 »on China
1 ® on chna
15 % onN China
® on chna
A — ere are
18 % on china
19 % onN China
- - — the
N ®on China
2 ® on chna
— Islands???
X St M Fomiuren =
Mode (Garentioyer = Y Mo e e
view e~ £=9
Coordinate 11551608,1119095 X sae 27,765,507 ~ @@ Magnfier 100% ¢ Rotation 0.0 : WiRender @ EPsGiaes7(OTF) @
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QGIS: Ubung 1 : Data Selection

BLR A0S RPPALBIS r EIsm- U H
Ba
bkl bt

Moo RO RARRARPL LR = BB 0"
Vlmm & x
C ¢A®TG-RED
7 [ com admy

A
11 CHM_adml :: Features total: 31, filtered: 31, selected: 1

20 eENLYESPL S0 BRE =

-

J/EBe
o0 150 MAME_D D_1 MAME_1 H
16 49 CHN China 16 Jiangxi CNLIX
17 49 CHN China 17 Jilin CN.IL
49 CHM China 18 Liaoning CM.LN

49 CHM China 20 Ningxia Hui CMNL.NX
21 49 CHN China 21 Qinghai CN.OH|=
22 43 CHN China 22 Shaanxi CM.SA
23 49 CHM China 23 Shandong CMN.SD
24 49 CHN China 24 Shanghai CN.SH
c AN Uk Pl ST AC Ol
4 m R sk mmi0n - @ Mo cow 5 Rtwe 00 3] ¥ Redsr @ememsom) @
T Show All Features,
== = /
www.ufz.de




QGIS: Ubung 1 : Use Layers Plugin

@ *Untitled Project - QGIS

P B Gmw lmm SmEw

T EERE® Y S

R@V. AW B 4/
Brerem @ Plugins | All (482) x
hevmeeo tnn | @ quickma a |

o Favorites
v 1" Spatial Bookmarks |;': Installed
b [&] Home
[ CA .
RN :
[ GeoPackage bl
/ Spatialite :
@ postGls
B mssal
@ Oracle
[ pe2
& WMS/WMTS
b6 XVZ Tiles
& wes
(7 WFS/ OGC API - Fg

Mot installed

Install from ZIP

ﬁ Settings

& ArcGisMapServer
& ArcGisFeatureServel
* GeoMNode

Layers
¥ @ ® T &

v| ] cHN ADM1

QuickMapServices

QuickMapServices ¢

Collection of easy to add basemaps

Convenient list of services + search for finding datasets =
basemaps. Please contribute new services via
http://gms.nextgis.com! Built by NextGIS.

WIWWIWW 741 rating vote(s), 1528513 downloads

Tags

More info

Author

Available version

4

Upgrade All

geojson, wms, gms, openstreetmap,
internet, tms, basemap, wfs, service
osm

homepage bug tracker code
repository
NextGIS
0.19.11.1
4
| Install Plugin |
| Close | Help |
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QGIS:

Ubung 1 : Use Layers Plugin

() *Task1_finished - QGIS

- O X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
BRRx Qerpupp LR &0 -H-B-LEEHZ=-P D

BV Z % B s ¢« u
Browser Search QMS @x
1:'5 &Y = ') satellite &
» |7 Spatial Bookmarks Filter by extent | | Al >
» [* Project Home =
» [&] Home Chian Satellite images
» O “i TMS details, report a problem il A
[ EERAN

Qﬁ GeoPackage !ﬁi EGIP Satellite add

Va Spatialite TMS details, report a problem i

@ PostGis

= | ESRI Satellite (Arc
Layers “ World_Imagery)

s TMS details, report a
« @ ® T P = .
Hainan lli Google.cn Satellit
- DT

TMS details, report g

=@ google satellite

Fresh geo

-

oordinat| 81.5,33.4 | call:398 atatio l00o Allzlp

For example, you want to add a satellite map as a

\ basemap.




QGIS: Ubung 1 : New Layer

r 4

Enter the whole directory and the
file name you want to name

(2 *Untitled Project - QGIS

Project Edit View Layer Settings Plugins Vector Rast

(2} New Shapefile Layer
T — - — - - n - o
y I H :::; | ":‘: ::‘ ﬂ:"] ‘:_* v;tj -\.-'E::-l I_‘ L‘ ‘;:-'I File name \d \QGIS Task1{Hainan. —
File encoding | System
BR@eVo A wm @ 4/ v ooy (S )
Additi ensions (@) None ) Z({+Mvalues) [ | Mvalues
Browser [E:] / | EPsG:4326 - wes 84 - | [®)
ield
oy |
Favor Because you are creating an e -|
i Favorntes . T
. _ island, choose polygon ) S—
¥ r SPEtlal E‘U‘U‘kmarks Y Add to Fields List
¥ [ Home e
™ ™ ~a Name Type Length
id Integer 10
1 3
Remove Field
OK || canel || Help |
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QGIS: Ubung 1 : New Layer

(2 *Untitled Project - QGIS
Project Edit Miew Layer 5Settings Plugins Vector Rast

T BB O ppHDD
M@V AW

Browser

4 & T 5 g ] Then this, to create a polygon,
Left-click to add vertices, right-

| <. Favortes '? Lclick to finish drawing
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QGIS: Ubung 1 : Merge the Datasets

TQGIS 218"
Project Edit View Layer Settings Plugns [Vector | Raster Database Web Cadlools MMQGIS SCP Processing Hel
D . aq[b’ '\‘.."l @ Export OSM Poly » o

OpenStreetMap »

A7)BR G- BT\ cornr
BRI & @ RYRRPY oo
Layers Panel ex—
« BwYVE~-BFO | Research Tools

Hi} [ Geoprocessing Tools
¥ CHN_adm1

[ Landsat (Gis-Lab.info) o Geometry Tools
/| 0SM Standard Analysis Tools

» W WO WL W

4

4

)

4

PSEPHHBSAMNS
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QGIS: Ubung 1 : Merge the Datasets

m Union 32 Features Total: 31, Filtered: 31, Selected: 1

NHLER 1 EER K L VTESPD BRE B @ ¢
1231D 0 * |=|E
DO 150 « NAMELD 101 MAME_1 HASC_1 EMGTYPE_1 Population

8 49 CHN  China 20 Mingxia Hui CMN.NXK Autonomous R... 6301350
9 49 CHM  China 17 Jilin CM.JL Province 27462297
10 49 CHMN  China 26 Sichuan CMN.5C Province 80418200
1 49 CHM  China 22 Shaanxi CML.5A Province 37327373
12 49 CHN  China MNULL  Hainan NULL Province 9258000

Enter the population for Hainan Province in the
editting mode -> Save
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QGIS: Ubung 1 : Get the Population Density

First, calculate the area.

Union 2 Features Total: 31, Filtered: 31, Selected: 0

& =T B & VT E & D B

N
Q Field Calculator

Only update 0 selected features
v Create a new field Update existing field

Create virtual field
Qutput field name  Ares

Qutput field type | Decimal number (real) -

D

Output field length | 10 < | Predsion |3
Press edit mode. Expresdon | Functon o
Open Field Calculator, SHEDHRaENE D8] = = group sggregates
Type in Output field name, shred POITEEE lves over yers and ilas
Choose Output field type,
Type in Formulae in Expression,
as $Area.

Color
Conditionals
Conversions
Date and Ti...
Fields and V...
Files and Pa...
Fuzzy Matc...
Reneral b

Output preview: 140305651632, 27673 1 L

FrTTr T TrTrTrTYTY

OK Cancel Help
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QGIS: Ubung 1 : Get the Population Density

)

A new column
JArea’ is created

B & L TESD BRE B 8&
ID_0 150 MAME_D ID_1 - MAME_1 HASC_1 EMGTYPE_1 Population

1 WNULL | NULL NULL MWULL | NULL MNULL MNULL NULL 1 48348520137,324
2 49 CHN China 1 Anhui CMN.AH Province 595005310 MNULL | 140305651632 277
3 49 CHN China 2 Beijing CN.BJ Municipality 19612363 MULLT 168405408154,6153
4 49 CHN China 3 Chongging CN.CO Municipality 28346170 MULL ' 82439056248,046
5 49 CHN China 4 Fujian CHM.FJ Province 36894216 MNULL | 122121156659,625
] 49 CHN China 5 Gansu CN.GS Province 23575254 MNULL | 405176105317,402

Do not forget to save the Changes and end the editing mode
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QGIS: Ubung 1 : Get the Population Density

Second, calculate the population density.

m Union i Features Total: 31, Filtered: 31, Selected: 0

/|2 B e &

L

a 1 E

o Nl BB
o DR B

I'I'Il!rnn --I I'C'II

Repeat the procedure.

Type in Formulae in Expression,
as Population /Area *1000*1000.
(to convert into per square km)

(2 Field Calculator
Only update 0 selected features
V| Create a new field
Create virtual field
Output field name | Pop_Density
Output field type | Decimal number (real)
Output field length |& % | Predision
| Expression ‘ Function Editor

Area/Population*1000*100(

Output preview: 2358057966.768302

Update existing field

|zvg|

group aggregates

» Aggregates Contains functions which agaregate
values over layers and fields.

szooTom 5
SRR ZATEREE

| ok || cencd || Heb |
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QGIS: Ubung 1 : Get the Population Density

A new column
,Pop_Density‘ is created

@ Union i Features Total: 31, Filtered: 31, Selected: O

AELER: 8§ L TESD BREE = 88
1231p 0 ~|=|E
ID_0 150 NAME_0 101 MAME_1 HASC 1 ENGTYPE_1 id

1 45| CHM China 27 Tianjin CN.T) Municipality 958224 MNULL | 11698868003,239 1106
2 45 CHN China 2 Beijing CN.BJ Municipality 19612368 MNULL 16405408154,615 1195
3 43 CHM China 30 Yunnan CHNLYN Province 45966239 MNULL | 383012737820,189 120
4 43 CHM China 20 Mingxia Hui CNLNX Autonomeus R... 6301350 MNULL | 51860088202,667 122
5 49| CHN China 28| Xinjiang Uygur  CNLX) Autonomous R... 21813334 MNULL| 1629441628415,... 13
6 45 CHN China 17 lilin CNLIL Province 27462297 MNULL | 191000578439,046 144
7 43 CHM China 26 Sichuan CN.SC Province 80418200 MNULL | 483835223375,201 166

Do not forget to save the Changes and end the editing mode
/ www.ufz.de




QGIS: Ubung 1 :How it should look Now

@ *Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

 EBRRH H*PLAHPP R RBUUR G& - K- 8- EE#Z =-9 0~
BV A B AR RS = | - : aee < H
Browser @
OETHXO
Favorites
b+ 1" Spatial Bookmarks
b [&] Home =
e () Union :: Features Total: 31, Filtered: 31, Selected: 0 — O X
RN ) — 2 ; ) o ~ —
@Geo%'ih&a En B & d HTI';’;) BERE = & &
# Spatial | 12210 o ~|-| €| ~ || update Al || Update Selected
; ::;;g', DO  ISO ~MAME( D1 NAME1  HASC1 ENGTYPE_1  Population Pop_Density Area -
@ Oracte1 [NULL |.'v‘|'_-'LL NULL | NULL|NULL NULL  |NULL NULL NULL| 48348520137,32431
@8 psz || ) :
@ Wmsﬂz_ 4% CHN China 29 Xizang CN.XZ Autenomous R... 3002166 2,656 1130161181287,6838
v G XYZTil3 48 CHM  China 21 Ginghai CM.GH  Province 5626722 7,862 715700733664,5275
& wes |
&7 WFS /(4 49 CHN China 20 Ningxia Hui  CN.NX Autonomous R... 6301350 121,507 51860088202,66658
g ;}Wg 5 49 CHNM China 27 Tianjin CMN.TI Municipality 12938224 1105,938 11698868005,23899
reGisl ~ |
& ArcGist g 49 CHN  China 2 Beijin CIN.BJ Municipal 19612368 1195482 16405408154,615015
ying pality
7 4% CHN China 28 Xinjiang Uy... CMN.XJ Autenomous R.. | 21813334 13,387 1629441628415,7288
Layers —
po’ m = 13 4% CHN China 24 Shanghai CMN.5H Municipality 23019148 3343,977 6883762910,838238
= ||
v 9 4% CHN China 19 Nei Mongol | CMN.MNM Autenomous R.. 24706321 21,550 1146482559238,9583
# A FURI Ll St E Camen 2O L TIEETEICA E21M ANSATEANECAT ANTD
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QGIS: Ubung 1 :Visualisation

(3 Layer Properties - Union | 5 >
RQV.A® B A[Z] IR~ =-q qe RQ@ -
| B3 Browser CE]
- LRY®O

w » I Spatial Bookmarks B
Legend forma 1 - %2 Predson0 %] V| Trim » [¥ Project Home
& symbology » @ Home
g T » O

| T » VA
Classes | Histogram @ GeoPackage

/£ Spatialite
€0 Mosks Symbol  Values Legend @ postais
v[] 26612000 3120 Ppssa
Diagrams vI[] 1200119483 120-185 58;“
o v 1946330971 195-310 @ WswmTS
N 3D View vl 30971-56800 310-568 » @ XVZTiles
v Bl 55800- 334398 566 3344 @ wes
E Fields ) WFS / OGC API - Features
© ows
e r @ ArcGisMapServer
E Attributes For- o8 t==g = & ArcGisFeatureServer
e ¢ GeoNode =
Joins Layers e
b - &
:_'I Awsiliary St~rage SARLE T St
L b i
BB actions
N 100,0 % =
- Display Feature
A ~ | Normal >

& Rendering

B cHn_apm1
~ V| I ESRISatellite (ArcGIS/World_Imagery.

Variables

B o Press Classify to add put  |=

Population Density into Finished!!!!, save as screenshot or use print composer for export
different color groups
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QGIS: Ubung 2 :Einleitung

= Der zweite Teil der Ubung bleibt in China

= Das Ziel ist eine 3D Visualisierung der Umgebung des Westsees in der Nahe der Stadt Hangzhou zu
erstellen

= Daflr werden sie ihre Kenntnisse zuVektordaten in QGIS vertiefen und zusatzlich sich mit
Rasterdatenprozessierung auseinandersetzen

2D GIS World - 3D world

/ www.ufz.de 18




QGIS:

Ubung 2 :Einleitung
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QGIS: Ubung 2 :Find the Westlake

Download the plugin, ‘GeoCoding’, and search by
pressing the icon

(2 Plugins | All (614)

a All

: Installed

Mot installed

Install from ZIP

Settings

| L, geocoding]

= A-Maps
# Danish Address Tools
% Gban
#+ GeoBarcelona
# Geocode Sqlite table
g GeoCoding
# Hagis
# Land Survey Codes Import
# Pelias Geoceding

GeoCoding

GeoCoding and reverse GeoCoding using
Nominatim and Google web services

This plugin allows the user to search for an address and get
its coordinates (geocoding) using GeoCoding using Mominatim
and Google web services. It also allows to get the address of
a point by clicking on the map canvas (reverse geocoding).

W 230 rating vote(s), 216530 downloads

Tags geocoding, geocode, address,
nominatim

More info homepage bug tracker code
repository

Author Alessandro Pasotti
Installed version 2.18

Available version 2.18 -
[] »

Upgrade Al |Uninsta|| Plugin | | Reinstall Plugin |

| Close | | Help |

Q GeoCoding

Find address

|Weaﬂake. Hangzhou, Zhejiang

OK

Cancel
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QGIS: Ubung 2 : Extract the Polygon of Hangzhou

(2} Save Vector Layer as... Y
= Open ,CHN_adm3.shp*

Format ESRI Shapefile bt
| | F|nd the Polygon Wh'Ch deSC”beS Hangzhou Clty File name  120\datasets\QGIS\Task2\Hangzhou_extracted.shp
Layer name
= Select the polygon. On the toolbar, Layer -> Save As I L i

= — il -
9 V| Save only selected features

Select fields to export and thagkport options
b Geometry
» Extent (current: layer)
w Layer Options
RESIZE |NO -

SHPT -

% RIErSOBMNNS 7 N

v

P Custom Options

v Add saved file to map | oK Cancel Help
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QGIS: Ubung 2 :Extract the DEM of Hangzhou

@

Parameters Log
» Input the DEM_Hangzhou tif file. Input
=" DEM_Hangzhou [EPSG:4326) -
= Select the previous cutted polygon P_",'?‘_g:”szh ——— -
~'Hangzhou_extrac - -
Selected features only
Clipped

[Save to temparary file]

V| Open output file after running algorithm

0% Cancel

Run as Batch Process... Run Close
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QGIS: Ubung 2 :Do the 3D Visualisation

Install the QGI1S2threejs Plugin

Change the Project Projection to UTM zone 50N (EPSG:32650)
Open it

Follow the Instructions

Open the Result in the Browser (locally)

Alternative export: use native 3D image viewer

/ www.ufz.de
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QGIS: Ubung 2 : Change the Project Projection

-
-

Rend

@) ePsG:4326 (OTF)

() Project Properties | CRS

Q

Project Coordinate Reference System (CRS)

. General Mo CRS {or unknown non-Earth projection)
a Metadata Filter | &
Recently Used Coordinate Reference Systems

Coordinate Reference System
WGS 84/ UTM zone 50N
"“ Default Styles DGM35 / UTM zone 50N

==} _
BEE Data Sources

EE Rela [
defined C
Variables
Coordinate Reference System
@ Macros WGS 84 / UTM zone 485
WG5S 84 / UTM zone 4N
Qc WGS 84/ UTM zone 45
WGS 84 / UTM zone 50N

WGS A4 7 LITM 7ane 505
1

'WGS 84 [ UTM zone 50N
WKT
PROJCRS["WGS 84 / UTH zone S0H",

BLSECEOCCRS ["WES 847,
DATUM["World Geodetic System 1

ELLIPSCID["WGS 24",

w Datum Transformations

& | | =

Authority ID
EPSG:32650
EPSG:23870

Authority ID
EP5G:32749
EPSG:32604
EP5G:32704
EPSG:32650
FPS~-32750

V| Ask for datum transformation if several are available (defined in global setting)

Source CRS Destination CRS Operation Allow Fallback Transforms

| OK | Cancel

Hide deprecated CRSs

Apply Help
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QGIS: Ubung 2 : Adjust the order of layers

Layers
o m i.‘. i| - _:'J’ _:t Il
= CHN adm3

;" GeoCading Plugin Results
* W ¥ google satellite

v = clipped Maybe something diff from google
-B

203

v |:| Hangzhou_extracted

¥ DEM Hangzhou UTM 50

/ www.ufz.de
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QGIS: Ubung 2 :Adjust the vertical exaggeration

= Open QGIS2threejs Plugin
= Adjust the vertical exaggeration

= Right click the layer, select properties, Tick Clip
DEM with polygon layer

A clipped - Layer Properties

Geometry

A CQgisPthreeys Exporter Resampling level f

Surrounding blocks

Eile Scene Window Help

Layers i (=]

Material
Display type
® Map canvas image

=2 clipped

A Scene Settings

World Coordinates

Vertical exaggeration |5

WVertical shift o]

Material

Basic type  Lambert Material

- Background
2 ® Sky
Solid color
Display of Coordinates

® Coordinates in the project CRS

Latitude and longitude (WG584)

- Layer image 0 layer selected | Select layer(s)...
:'. Flat Flane Image file Brow
- Paint Sold color
Geolod Resolution | 100 % (331 x 725 px) -
Lime Opacity (%) — [ 100 |+ oK Cancel
v Polygon Transparent background
OHM_adl. V| Enable shading
Hangzh Other Options
V| Build sides -
Build frame _
oK Cancel Apply

Auto

Apply
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QGIS: Ubung 2 : Result

QT
BER® O @pen PP A s LR @ @
BQV. 2@ B : e . uan
Browser A Qgis2threejs Exporter = m} X
Q2T & ;] File Scene Window Help
Favorites Layers @®
» % Spatial Bookmarks ~ = DEM
» [® Project Home clipped
» [&] Home " DEM_ Ha...
» O ™ Flat Plane
» O ¥A i Point
@ GeoPackage GeoCodi...
/ SpatialLite v Line
' PostGIS ~ (5 Polygon
P mssaL 2 CHN_ad..
@ Oracle (4 Hangzh...
& os2
@ WMS/WMTS
» &® XVZTiles

& wcs
&7 WFS/ OGC API - Features
0 OWS

@ ArcGisMapServer
& ArcGisFeatureServer

Layers
¢ @ ®|7 7 9= )
) CHN_adm3
GeoCoding Plugin Results
~ V| ¥ google satellite
~ |V ¥ clipped
H s
503
v D Hangzhou_extracted
¥ DEM Hangzhou UTM 50

V| Preview
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