QGIS Tutorial for Precision Agriculture Hsin-Hui Huang, Marie-Christine Marmette, Hadi Husaini &
Viacheslav Adamchuk | 2021

Exercise 2-3: Establishing grid sampling scheme over field topography

Mapping objectives:
e Create a continuous surface elevation map from RTK GPS measurements using Inverse Distance
Weighting Interpolation
e Create a grid sampling scheme

Data folder: Dataset2

Part 1: Open saved project
1. Open previous saved project
a. Double click set2 in Recent Projects or double click set2.qgs in the folder of Dataset2
b. Uncheck all other layers except F26_Boundary_UTM
Part 2: Create elevation point layer from tabular data
1. Click Add Delimited Text Layer in the Manage Layers Toolbar
2. Click Browse to select F26_Elevation_RTK_2013.txt and set other parameters as followings then

click OK
(.} Data Source Manager | Delimited Text X
a
E Brouser File name |C:\Users\hhusai1\Desktop\Lab2\F26_Elevation_RTK_2013.txt a
= Vector Layer name |F26_Flevation RTK_2013 | Encoding | UTF-8 =

+ Raster w File Format

S/
= * Mesh || €V {comma separated values) Colon Space

o i i imni Semicol C
, Delimited Text Regular expression delimiter emicolon omma Others
' Custom delimiters Quote Escape |
| GecPackage

; w Record and Fields Options
™ Spatialite

_ Number of header lines to discard | 0 |= Decimal separator is comma
* PostgreSQL = ;
V| First record has field names Trim fields
L MS5QL Detect field types Discard empty fields
* Oracle w Geometry Definition
DBE_ DB2 @ Point coordinates ¥ field | Longitude - |
t’ Vittiial Exyee () Well known text (WKT) ¥ field | Latitude -
. 3 |
e No geometry (attribute only table) DMS coordinates
@r WMS/WMTS . -
Geometry CR5 I EPSG:4326 - WGES 84 v || I

‘:e;‘_ WCS

i WFS

w Layer Settings

LIze snatial index 11se sihset index Watch file

ArcGlS Feature Server

3. Inthe Layer Panel, right click F26_Elevation_RTK_2013, then click Save As

S ArciIS Map Server
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Processing Toolbox

»eaOl B %

* (1) Recently used
¥F Refactor fields
= ) Vector table

. Refactor fields

)

6. Change the type
of field:

a. Type “refactor”
in processing
Toolbox and open
“Refactor fields”.
b. Select
“F26_Elevation_RTK_2013"
shapefile.

c. change all
string type to
“Double”.

d. click “Run”
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() Refactor Fields p oo
1 G

| Prancers 'Refactor fields

Input layer |

e e | This algorithm allows editing the structure of the
' F26_FCa _Dualem_2013 [EPSG:4326] - | [ ..] | 2 | | attributes table of a vector layer, Fields can be
== - 00— — modified in their type and name, using a fields
Selected features only | MEpRIng.
Fields mapping | The origingl layer iz not modified. & new layer is

| generated, w attribute

Field name Type I Length . Precision | |E| | table, accordi MmEpping.

1]” ! £ |Longitude String b 0 0 |E| Double -

;‘!b iEILatitude String - 1]- 0 |f| Double -

;H ;_E_lTime_Com String - El. 0 |;| Double -

:;i\ & imHee  |sting - 0 o/ [a] Double  ~

; | !E| 1m_PRP String - 0 o Double -

; iE| 2m_HCP String - 0 ol Doutle

; :E‘| 2m_PRP S¥iing - o 0 Double

4 7]

Load fields from layer | ' F26_ECa_Dualem_ 2013 UTM = | |_Load ﬁﬂds_l

Refactored

E[Crr:ate temporary layer] | i |

5"' Open output file after running algorithm

0% [ Cancel

| Run as Batch Process... | | Run | Close [ Help |

|Y_® Refactored |
v ® F26_Yield_Soybeans_2014
v [ ] F26_Boundary_UTM
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% [ r26_Boundary_utm
| - F26 Elevation RTK 2013 UTM

4. Right click F26_ Elevation_RTK_2013, then click Remove

Part 3: Create an elevation raster layer
1. In Processing Toolbox, enter “inverse” in Search ... and then click GRASS GIS > Vector > v.surf.idw

Processing Toolbox (=) [
*:qi F... \ .l'-} =i %.}

O invers &
= (L) Recently used
@ wosurf.idw

- & GDAL
* Raster analysis
E. Grid (IDW with nearest neighbor searching)

i; Grid (Inverse distance to a power)

- 4 GRASS
= Imagery (i.*)
W Lifft
* VYect
* & SAGA

* Image analysis
& Fourier transform inverse (vigra)
= Raster creation tools
& Inverse distance weighted interpolation

2. Inv.surf.idw — Surface interpolation from vector points
Use default values, except ..

/ v.surfidw - Surface interpolation from vector p... ? n

Input vector layer = F26_Elevation_RTK_2013_UTM Parameters | Log | Help Run s hatch process...
Number of interpolation points = 300 Input vector layer ot
Attribute table column with values to interpolate = Elevation 26, Elevitione RE 2015 M e 20 1] - 2]
GRASS GIS 7 region extent = Use canvas extent N:Ur;be’ et ierpoleton points <] ]
GRASS GIS 7 region cellsize = 5 Power parameter; greater values assign greater influence to closer pointsv -
Click Run 00000 5]

Attribute table column with values to interpolate

. - e Elevation
0y Select extent ?—- Dont NP
B

GRASS GIS 7 region extent (xmin, xmazx, ymin, y

Use extent from 582787.034212,583418.747788,5029540.26716,5030061.24934

l Use canvas extent GRASS GIS 7 region cellsize (leave 0 for default) L

[s é'&|:_|T|

= =
P Advanced parameters q
=2 . ot
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X iF26_Boundary UTM
2| p Interpnw

7.09951
8.94821
. “uEp
3. Go to processing Toolbox > type “Clip”.
Processing Toolbox [ElES)
* 2 L= , (3 Clip Raster With Polygon
. _dl a Parameters | Log
= (L) Recently used
@ Clip raster with polygon inpat
% Clip raster by extent =" Interpolated [DW [EP5G:326 18] -
% Clip raster by mask layer Palygons
~ (2 Vector overlay =
¥ F26_Boundary_LTM [EPSG:32618] =
% Clip
Extract/clip by extent Selected features only
-~ 48 GbaL Clipped

* Raster extraction

% Clip raster by extent [Save to temporary file]

S Clip raster by mask layer v Open output file after running algarithm
= Vector geoprocessing

n’ﬁ Clip vector by extent

Eh Clip vector by mask layer

& Chip raster with polygen

@ Clip points with polygons
= Vector polygon tools

& Polygon clipping

0% Cancel

Run as Batch Process.. Close

a. Input file (raster) = Interpolated IDW
b. Polygons =F26_Boundary YTM

c. Clipping mode = Mask layer

d. Click Run

4. In the Layers Panel, right click Interpolated IDW layer and click R
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5. Inthe Layers Panel, right click elevation layer and click Properties
a. InStyle:
Render type = Singleband pseudocolor
a. Load min/max values
Interpolation = Linear
Color = BrBG; check Invert
Mode = Quantile; Classes = 10
Click Classify and click OK

Layer Properties - elevation | Style ?

PALETE reru:lering

| & Symbology Render type | Singleband pseudacolor |+

I-i_‘ Transparency Band Band 1 (Gray)

B4 Pyramids Min 7.02865 Max 8.90844 |

B Histogram P Load min/max values

Interpolation | Linear ha

¢ | Metadata

. Color P dsmsc - Edit %] Tnvert
Legend

Label unit
suffix

Min / max
origin:

|l.l'alue

- 6.894
<1
722

-7.294
- £.373
- 7477
- 7.697
- 8.069
- 8.578
+0.205

Estimated cumulative cut of full extent.

Mode | Quantile hd Classes | 10 ::
Cassity | |gfp| | = | |3 5,

Clip out of range values

b Color rendering Q |

Style x oK Cancel Apply Help
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F26_Boundary_UTM

- ‘elevation
M 6.894
[ 7.144

7.22

7.294
7.373
7.477
7.697
8.069
8.578
9.205

Part 4: Create 0.5 ha grid sampling scheme
1. In Processing Toolbox, enter “Regular points” and double click Regular points
Processing Toolbox =k
regular point &
1/ 0GIS geoalgorithms [111 eoalgorithms]
=l Vector creation tools
“- 115 Regular points

2. In Regular points:
a. Input extent = select extent on canvas
Draw a rectangular containing the entire F26 boundary
Point spacing/count = 22
Initial insert from corner (LH side) =0
Check Use point spacing
Regular points = (leave it blank)
. Check Open output file after running algorithm
Click Run

I
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0y Regular points ?
Parameters | Log Run as batch procs
: Use layer/canvas extent
Input extent (xmin, ¥max, ymin, ymax)} i€
s y
3147,583315.462908,5029561.18158,5030015.6765 [ elect extent on canvas
Point spacing/count
22.000000 %:[| 0 ®0PPO0 00 GOOG0OO®0O6 0660
T (== =] O 0O 0O O O Lot R © © 0
Initial inset from corner (LH side) ° Cui e cc oo ook ooo
0.000000 :|| o Ogo OO0 000 0C000C0OCO0OO0CCO0OER OO0O0
o o OO0 0000C000C0O0O0O0CCE OO0
Apply random offset to point spacing el - AN B bl Rl
= o op 00000000 QOQCO® OO O® QO
X Use point spacing oo 000000000 O0CO OO ¢ o]
2 o o q O00O0O0ODQ@C0OCOQCQEOGOOCECOOD WO
Regular points
—— e o d @ 0000 0QC00OCODOQOODO0COCOCOE O
[Create temporary layer] [ | oo d 0O000000O000CO0O0CO0O0OoOP 0
o o o 0 cooo0co0o0o00ODO0OO0COOCGgfooO
X Open output file after running algorithm cookboooooococcoococodoo
(el ele] OO0 000 0C0O0O0O0D0CO0O0COCOe OO0O0
OO0 OROOOOOO0OOCOOOO OO0 O0O0
(=B =] 0000 COCOOCCY,l o000 0
“ 0% e 009 0000 0CO0CGg 0 00 60006
© 09 00000 Qg e eO00CG0OQRO0e
o 00 0 O O O_gfv 200006060006
Close coocpogfoooo000000000
| @00 e@ PO O00GCO000CGCOOGOGOGO0O OGO
3. InProcessing Toolbox, enter “clip” in Search ... and double click Clip under QGIS > Vector overlay
tools
Processing Toolbox
clip L ]
[ Recently used algorithms
Lo :
- i GDAL/OGR [48 geoalgorithms]
k- /) QGIS geoalgorithms [111 geoalgorithms]
; -Vector overlay tools h‘
h_Clip
caoa 32 3Y [2ED o Slo it o]
El-Vector <-> raster
i P @ Clip raster with polygon
=l Vector point tools
L @ Clip points with polygons
B~ Vector polygon tools
4. InClip:

a. Input layer = Regular points
b. Clip layer =F26_Boundary UTM
c. Clipped =F26_Grid_Sampling.shp
Click Run
5. In Layers Panel, right Click Regular points layer and click Remove
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7 clip ?

Parameters | Log Run as batch pmceSS: c“p (=]
2
Input layer This algorithm clips a vector layer using
% i = the polygens of an additional polygons
DA D [ ] | 2 ‘ layer. Only the parts of the featuresin |
Cip layer the input layer that falls within the
— palygons of the dipping layer will be
F26_Boundary_UTM [EPSG:32618] | | ) ‘ added to the resulting layer %|
Clipped The attributes of the features are not L
2 modified, although properties such as
}_QGIS_F26_Tutorial/Data/dataset2/F26_Grid_Sampling.s! | | |area or length of the features will be
P=| |modified by the dipoing operation. (<}
X! Open output file after running algorithm [5] | such propertes are stored as B

Run Close

PPt ocooco0cc 0o
soec0000000000000
b ecoccooe eee
poeoeoeoe eooe
eeeceoe e seo
eecccooe TEE
eeocooccco0cc e
secsocec0c000 80
seecscec00000 00
eceoceoo0ovcovoo e x F26_Boundary_UTM
peoeceeccceccoee
pe o000 eCOOO® O O elevation
eccececvceooe .
00606608 O F26_Elevation_RTK_2013_UTM
LICEL I IR F26_Yield_Soybeans_2014 UTM
TEEER)
TR X @ ci
®

E soybeans_c

6. In Layers Panel, right click elevation and rename it as Elevation (m)
7. InLayers Panel, right click Clipped and rename it as Grid Sampling
8. In Layers Panel, right click F26_Boundary_UTM and rename it as Boundary

Part 5: Create an elevation and grid sampling layout map
1. In Main Menu, click Project > New Print Composer, and name this layout as Sampling Scheme.

Click OK ) N i
Y/ Composer title : —

Create unique print composer title
(title generated if left empty)

|_Samp|ing\_5cheme|“ 1=

0K Cancel
[

2. Click Add new map and draw a reé'EénguIar area in the layout

|:_“| | IRl ==
gl=g 'n & To &g f\é

Scale = 2500
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- o IEl

Ay Sampling Scheme "
Composer Edit View Layout Atlas Settings it
Bl oEekkhoeo HARLL
0P HER Eqma-a"ausf;/:@u Bl e[ [9den® dH88ER
|....‘.‘..u.‘.‘|...\|‘... wo o pso o oo o fasa |00 | [ compos. | lemprope.. | Atiasgener.. | E. |
5 Trem properties
— ‘Map 0 I
DE 5 - ¥ Main properties =
] ' | cache ~| Update previevs
E ¥ Scale 2500 (=N
o : Map rotation 0.00 ° [ER=E
mE : T e ’ ¥ Draw map canvas items B
- §
: ol o |
L - . Follows visibility preset  {none) =&
55 | Lock layers @ L=
l [] Lock styles for layers | 8
E ¥ Extents
E X min | 582859.232 L =8
i I Y min | 5029570.943 (=8
= 5 %‘g 4 . | X max | 583351.732 L=2
_: ¥ max | 5030008.443 LEY
E E Set to map canvas extent
= . View extent in map canvas E
% 319.748mm  y: -2.16046 mm  page: 1 21.2% ~| 1 item selected
3. Use move item content to adjust the view o @
4. Add legend, title, and scalebar to the map using:
==

[Pl

Add new

5. Goto Composer > Export as Image... - . -

a.

File name = elevation_sampling_map.png

Add

- 1

\C

Add Scalebar
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Field 26
Elevation and Grid Sampling Scheme

Legend

Boundary
® Grid Sampling

Blevation {m}
B s34
B 744
B 722
724
737
17477
[] 7897
[ &.089

[ -]
B 5.205

25 0 25 50 75 0m

6. Save the project.



