QGIS Tutorial for Variable Rate Application
Hsin-Hui Huang, Marie-Christine Marmette, Hadi Husiani & Viacheslav I. Adamchuk | 2020

Exercise 1-1: Using GPS track data to create a field boundary

Learning objectives:
e Add QGIS plugins
e Create a point vector file from a text file
e Convert GPS tracking points to a field boundary

Data folder: Datasetl

| Track_example

Part 0: Add QGIS plugins
1. Essential QGIS plugins for this tutorials
e Points20ne
e LatLon Tools
e Point sampling tool

2. Launch QGIS

e Feature Grid Creator
e OpenLayers Plugins

a. On Menu bar, go to Plugins > Manage and Install Plugins ...

b. Under All, enter Lat Lon tool in Search
c. Clink on the found plugin and then click |
d. Repeat the same search and install routi

nstall plugin
nes to install all listed plugins
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ﬁ Settings

Tl ™
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menu (right click).

Here you only see plugins installed on your

Click on the name to see details.

Click the checkbox or doubleclick the name to
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You can change the sorting via the context

Upgrade all Uninstall plugin

Reinstall plugin
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Part 1: Import GPS data in QGIS
1. Import GPS track data

a.

b.
C.
d.

oordinat:

e.

Click Add Delimited Text Layer and click Browse
Select the track file and click Open

Click OK to close the window of Create a Layer from a Delimited Text file
Coordinate Reference System Selector = WGS 84 — EPSG 4326 (this is set to be

default value in the new version of QGIS)

-
5 Create a Layer from a Delimited Text File

A=)

File Mame =achinglLecture/2018_FMT_PredsionFarming/FMT4-027_2017/Data/Track_example. . |

Layer name | Track_example Encoding | UTF-8 -
File format CSV {comma separated values) | ® Custom delimihersl Regular expression delimiter
Comm x Tab Space Colon Semicolon
Other delimiters Quote | " Escape "

Record options Number of header lines to discard | 0 i R First record has field namel

Field options Trim fields Discard empty fields

Geometry deﬁniti:{l ® Foint coordinates I

I ¥ field | Longitude

Decimal separator is comma

Well known text (WKT) Mo geometry (attribute only table)

¥ Yfield  Latitude vI DMS coordinates

Layer settings Use spatial index Use subset index Watch file

Longitude | Latitude
1 |-73.93870 |[45.40703
2 1-73.93871 [45.40707

Track_examp

le viewed
in WRQQA

In the Layers Panel, right click Track_example and choose Save As ...
e Click Browse to save the vector layer as GPS_Points_UTM

e CRS = EPSG:32618 — WGS 84 / UTM zone 18N
e Click OK

-
/' Save vector layer as...

12 o

[71 8aue onlv selected feahires

Layers Panzl
Format IESR.IShaEﬁle I - e m ®: 'Y E.Jv 2 S
File name riaIfDalzl'gPS paints_LTM.shp Browse I ;
% @ Track_example
Layer name [ ]
CRS
Encoding UTF-8 -
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Part 2: Create a field boundary (polygon) based on GPS points
1. Create a sequential identification number for each GPS point
a. Inthe Layer Panel, right click GPS_points_UTM and choose Open Attribute

Table

b. Click Open field calculator

[ ‘f' GP5_peints_UTM :: Features total: 512, filtered: 512, selected: 0 l = plE] ﬂj
LR REETYIER: [ETE |
Longitude Latitude | Iii
-73,9386999999, .| 45.40703000000...
-73.9387100000... | 45.40705999999
c. Check Create a new field i Fleld calciator =
e Output field name = e el
ID Create virtual fickd
o Double click fmmatin =
Varlables > Quiput field length |10 % Pregsion |0 -
rOW_number EXprassion Function Editor
3|8 (a1 (8 1 Stores the number of the curment
i tironw_number = Fﬁx‘mg“ | I:l:ventvulu! 1
In Expression, @row_number b il
Automatically appeared Ao L
y app
* Record
|
. T |
e Click OK —— T
e Click Toggle editing o] @ | ooeato
mode to stop editing ouut e 1 e
® CI|Ck Save You are addting infermation on this layer bat the tayer i currently nat in adit mode. I you click Ok, adit

d. Close the attribute table

mode will avtomaticaly be turned on.

2. Use Points20ne plugin to create a bou
In Toolbar, click Points20ne plu
Input vector layer = GPS_point
Check Create polygons

Check Sort vertices by = ID
Output shapefile = Track_boundary.shp

e o o o QJ

e Check Add result to canvas
Click OK and click Close

0% Cancil Help
p
/' GPS_points_UTM :: Features total: 512, filtered: 512, selected: 0 =] B ]
J|# B <= o) LT ES P00 R8RS
1.2 Longitude |~ = - [Update All H Update Selected
longiude | latiude | D | /7 Stop editing M
1| -73.9386999999...| 45.40708000000... 1
— Do you want to save the changes to layer GPS_peints_UTM?
2 | -73.9387100000... | 4540706399999 2
3 | -73.9387200000...| 45.40704999999. . 3 Discard cancel
4 | -73.9387300000... | 45.40704000000... 4
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( B
/' Points20ne M
Input vector layer
" GPS_points_UTM -
| e
® Create polygons Create lines [ Closed
TOUD TEALLIES DY
[m Longitude |v]
R Sort vertices by
123D -
Then by
1.2 Longitude |v]
X Track boundary
-~ % ® GPS_points_UTM
“- % ® Track_example
Qutput shapefile
14_QGIS_F26_Tutorial/Daty/Track_boundary.shp Browse
Encoding | UTF-8 - TEsU Canvas
0 0% J[ e Close
~ “

3. Modify polygon style
a. Inthe Layer Panel, right click Track_boundary and choose Properties
b. In Properties > Style, click Simple fill
e Fill = Transparent fill
e Outline width = 2

e Click OK
i ' Layer Properties - Track_boundary | Style M‘
e

%, General

= single symbal -

€I Labels

BB Fields

¢ ®](=](2](a
- Display

Symbol layer type Simple fill -
Actions
@ = Fill [ I-F
4.
¥, Outline (=8
IER isgrams Fill style | E - &
(G vetadat ! :
= Outline style | == Solid Line - g
Variables : 4‘“’3
T Jain style Ry Bevel - & y £3 — “
. ® GPS_points_UTHM
Legend Outline widtl] | 2.000000 @ ) Miimeter | ¥| €S w1 @ Track_example
0000000 2 Miimeter =
Offset ¥, b
0.000000 =

Draw effects E]

P Layer rendering

Style - Cancel Apply Help
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Part 3: View data in projected coordinate system
1. View data in projected coordinate system and use Google Maps as the background

image
a. Click Project Properties | CRS on Status Bar
oordinal| | 582798,5029743 ¥ Scale 1:4,191 ~ & agnific 100% 5 otatic 0.0 2 % Render I@EPSG:azsla @ ul

b. In CRS, check Enable ‘on the fly’ CRS transformation (OTF)
Select WGS84 / UTM zone 18 N from the list
Click Apply and OK
Go to Menu bar, click Web > Openlayers plugin > Google Maps > Google
Satellite
7 Project Properties | CRS [0 )

¢ General % Enable 'on the fly' CRS transformation (OTF)

® a0

Filter

Recently used coordinate reference systems

[ &) Identify layers

Coordinate Reference System Authority ID *
v‘x- Default styles * Generated CRS (+proj=stere +lat_0=90 +at_ts=52.1561605555... USER:100001
* Generated CRS (+proj=sterea +lat_0=52.15616055555555 +lon... USER:100000
o _ WGS 84 / Pseudo Mercator EPSG:3857
OWS st
= SIVEL NSIDC EASE-Grid Global EPSG:3410
@ T WGS 84 / UTM zone 345 EPSG:32734 E
o Macros WES 84 EPSG:4376
- & RCID)
- Relations
Coordinate reference systems of the world Hide deprecated CRSs
S8 Dafa Sources Coordinate Reference System Authority ID [=]
Variables -~ WGS 84 / UTM zone 16N EPSG:32616

GS 84 / UTM zone 165 EPSG:32716
GS 84 / UTM zone 17H EP5G:32617
84 M zope =

G5 84 / UTM zone 18N EPSG:32618
s B8d LT 1

G ' | o)

Selected CRS: 'WGS 84 / UTM zone 18N

+proj=utm +zone=18 +datum=WGS84 +units=m +no_defs

Cancel Apply Help

Track_bound

ary viewed
in |ITM

(The map containing Google Map image cannot not be used in the layout! Just
screenshot this map)

Part 3: Calculate the area and perimeter of the field boundary
1. Calculate the area and the perimeter of the boundary

a. Go to Layers Panel, right click Track_boundary > Open Attribute Table
b. Click Open Field Calculator

e Check Create a new field
e Output field name = Area
¢ Output field type = Decimal number (real)
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e Output field length = 10; precision = 2

e Under Search, double click Geo
e Click Ok
c. Again, click Open Field Calculator
¢ Check Create a new field
e Output field name = Perimeter

metry > $area

e Output field type = Decimal number (real)
¢ QOutput field length = 10; precision = 2

e Under Search, double click Geo
e Click Ok

metry > $perimeter

-
/ Field calculator

1.2 [

Only update 0 selected features
Create a new field
[] Create virtual field

7] update existing field

Cutput field name  Area
Longitude -
Cutput field type [Decimal number (real) - ]
Output field length 10 % Predsion 2 =
Expression Function Editor
HEHUBEWYME s function  *
tarea > General PN red |i|
# ey |:| Returns the area of
angle_at_.. the current feature.
- Sarea The area calculated
L™ 5 area by this function
azimuth 7| re=nertz hnth the

QOutput preview: 39274.5607910156

[ OK ] ’ Cancel ] ’ Help ]

L A
-~ ™
/' Field calculator lilﬂ

Only update 0 selected features
Create a new field ] update existing field
[ create virtual field
Output field name  Perimeter
Longitude -
Qutput field type [Decimal number {real) - ]
Output field length 10 % Predsion 2 =
Expression Function Editor
HEEHUEHWUME s function  +
| order_parts »| cPRerimeter 4
overlaps
T —— Returns the
lml|_| perimeter length of
o perimeter Ll the current feature.
4 b point_n The perimeter
gint on ... T i il
Output preview: §46.635033935365 = calcuate b this
[ 0K J ’ Cancel l ’ Help
A
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i %
/" Track_boundary :: Features total: 1, filtered: 1, selected: 0 E‘Eu
DzBC =6 8 s TERXP o6 BREE =

Longitude Latitude D Area Perimeter
1| -73,9386499999...| 45.407179995995 . 512 39274.56 §46.6350339353...
m? m
['Y Show Al Feature&] EE]
L

2. Goto Project > Save as ...
File name = setl.qgs

9 MNew Cirl+M
Cpen... Cirl+0
Mew From Template 4
Open Recent 4
B save Crl+5
[ savess.. Crl+5hift+5
By Save as Image...
DXF Export...
DWG/DXF Import...
[ Project Properties. .. Cirl+5hift+P
' :1 Mew Print Composer Ctrl+P
' % Composer Manager. ..
Print Composers 3
[0 Eexitqels cirl+Q




