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1 Proximal Mapping Exercise in QGIS

You are given a set of two proximal datasets, a tabular file that contains point
measurements of soil electrical conductivity data at two depths and another one
with proximal reflectance data points. Additionally, you are given a grid layout
(vector file) that you will use in the last step of the exercise to generate a grid-
map of the parameters. Generate 2 map projects for electrical conductivity and
1 for the NDVI values.

2 Tasks

1) Import your data to QGIS.

2) Use you data (tabular files) to create a vector file with the data of each
measurement.

3) Generate the boundaries for the field of the measurements, by creating
a new polygon vector file.

4) Filter your data for potential outliers.

5) Perform data interpolation using the vector file you created, to generate
a constant surface of data values (raster file), using the boundaries’ file
of step 3.

6) Use the raster file that you created to generate a grid-map based on the
grid file.

7) Customize your map by applying different classification and visualization

methods.
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3 Example on how to make a map of one dataset (ECa 1m
depth)

The following section will provide analytical guidelines for the creation of a
map project, similar to the ones asked in the introduction

1) Import your data into QGIS by using the Open Data Source Manager
and select to import a delimited text file. Then, browse to your file.

! Untitled Project - QGIS

Project Edit View Layer Settings Plugins

[ | 2 O L
REeVoasw @ o

Brow Open Data Source
3 Manager (Cirl+L)

»! Data Source Manager | Delimited Text

I Browser File name | C:\Users\Vassi\Deskiop\evaq ir\prox test\Test_Data_ECa.csy| a
- Vector Layer name Test_Data_ECa Encoding | UTF-8 v
s Raster w File Format
A Mesh
* CSV (comma separated values) Tab Colon Space
, Delimited Text () Regular expression delimiter Semicolon Comma Others ;
‘ﬁ GeoPackage (@) Custom delimiters Quote | Escape |"
#4 Spatialite v Record and Fields Options
* PostgreSQL Number of header lines to discard | 0 = Decimal separator is comma
« Mssal /| First record has field names Trim fields
v | Detect field types Discard empty fields
4 Oracle
|:'BgF DB2 v Geometry Definition
m Virtual Layer (8! Point coordinates X field | Longitude ~ | Zfield -
= Well known text (WKT) ¥ field | Latitude > | Mfield i
& wmspwmrs
[ No geometry (attribute only table) DMS coordinates
L wes _
Geometry CRS EPSG:4326 - WGS 84 - %
+ WFS
e w Layer Settings
"?}2 ArcGIS Map Server
3 Use spatial index Use subset index Watch file
S ArcGIS Feature Server
Sample Data
& GeoNode -
Longitude  Latitude CVIm CV05m =
1 22.69446433 37.80392167 7495 5.141
2 22.69446433 37.80392167 6.831 5219
3 22.69446433 37.80392167 6.362 5258 =
Close Add Help

2) Now your file should have been added to your layers. The next step is
to convert your tabular data into a shapefile (point vector file), by right
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clicking on your file in the layers view (bottom left of your screen) and
choosing Export -> Save as features. The following tab appears.

Browser
icrTteo
Favorites

C\Users\Wassi\Deskaop
» 1% Spatial Bookmarks

+ [B] Home

=} Formet | ESRI Shapefile
» o .
= Fie name  C:\Users!\Vassi\Deskiop\evaq tr\prox testfest_sca.shp
§ GeoPackag Layer nams
£ seatialiy s e wes
» W Postsis
B mssaL
@ Oracle Encoding s
B0 o2 Vo
@ WMSWMTS
. @ 0 e ¥ salect fields to export and their export options
¥ Openstreetan Name  Type
@ wes
@ Wis ¥/ Longitude double
WS v/ Latitude  double
@ ArcGisMapSenver
" ArcGisFeatureServer Voim  double
3¢ GeoNode
¥/ CVSm  double
Select Al Desalect All
Layers ¥ Geometry
YARYL-BE Geametry type Automatic
¥ @ Test Data ECa
 Addsaved fietomap | ox Cancel Help

eL |

Pracessing Toolbox
- e

é y
Coordinate 22.693231,37.803196 + | Rotation 0.0

| i@ Magatier 100% 3V rander @ prscazs @

3)

The next step is to delete the points that are essentially outliers. In ECa,
it is usual that the sensor scans the surface over a metallic object,
resulting in false measurements. To filter this kind of obvious outliers, we
can simple search for the tool select by attribute, select all points with
negative values of ECa, and the activate the toggle editor to reveal the
delete selected option and delete our outliers.

Browser
ieY®ro

A
Dy
)

@ GeoPackage
/£ spatiaite

» W rostGIS
P mssal

@® WMSAWMTS
- @ XVZ Tiles
" OpenstreetMap

BRnRg Besspy
REV.Zw B L[/ B3

/

Parameters | Log
tnpt lsper

test_eca (E56:4326]
Selecton attribute
12 Longitude

Operator
Vaiue [optional]
)

Modity current selection by

reating new selection

Run 2 Batch Process.

A EEME=-Pm-

ek 2 ¢

* Select by attribute

- | s

el

' 7

Coordinate|22.693322,37.802505

® sokim

~ | @ Mognifer 100% 3 Rotation [00°
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Selected points - outliers
- are displayed as yellow

@ WM/ WMTS
v @ XYZTiles
" OpenstreetMap
@ wes

© wrs

ows
@ ArcGisMapServer
@ ArcGisFeatureServer
3k GeoNode

3V Render @ EPSG:AX: 2 @

48 festure(s) selected on loyer test_eca. Coordinate 22.697366,37.803917 W Scake 1:478 2+ Rotabon |0.0°

~ | @ Mognifier 100%

Important: In this example, we selected to clear the values for ECa at 1m
column. If we were working with ECa at 0.5m, we would repeat this process
for that column as well. Finally, for NDVI Values, you have to delete all
values that are below 0.2 and over 1, since this is the NDVI range of
vegetation.

The final step is to delete all points when the sensor was logging
measurements while outside the field, in our case when the ATV that was
pulling the sensor was turning. This is done by once again clicking on the
toggle editor to activate it, selecting all the out-of-field points and deleting
them. Once you are done, click the editor again, select save for all layers
(your changes are not saved otherwise), and then click one last time to close
the editor.

m. Edit View Ler Settings Plugins Vectgr Raster Database Web Mesn Progessing Help
BREX defppNPP L . RBEDMDS 6@ EEMI=s- -
sevisa@ A/ in-aife 0o =4 = ae® ~¢ B
Browser an Processing Toolbo
“¥r71 Activatethe 4. Delete them 2. Selectthe s S
s« editor (pencil) and repeat selection tool ety s
i) H.um: . // @ Vector
S until you clear - Extrct by atiute
A # Select by attribute
EA .
@ Geobackage all turning
;;,f.,ﬁf int 3. Select and delete a
’ PostGIS po'n 5 . )
e few turning points, the
® menns continue for each turn
- XVZ Tiles . . A
g I e until your vector file is
© ove clean.
@ ArcGisMapServer
@ AncGisFeatureServer
3K GeoNode
Layers.
v AeT 210
v @ test eca
@ Test_Data_ECa
Coordinate 503780304 W Scake 1:78 v | g Magnifier 100% %+ Rowmtien 0.0° 3|V Render @ ppscans @
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4) Now we have completed the steps to prepare our vector file. The next
step is to generate the boundaries of our field. This can be easily done
by creating a new shapefile layer, and specifying that we need a
polygon file.

DoEREK UL RPPIA LR ac-Eie-,2 8%z =-00-
Browser a®

Favorites

» [ C\Users\Vassi\Desktop
» (% Spatial Bookmarks File name ca\
» [&] Home

File encoding UTF-8
» D\ Geometry type (I Polygon
Additional dimensions ) None 2 (+ M values M values
& GeoPackage ¢ ) _
/ spatialite EPSG:4326 - WGS 84 - | (&
@ rosGis T
P mssaL
@ Oracle Name

\\\

0 os2 Type | abcText data
& WMS/WMTS
v & XYZTiles Length 80 Frecision

& OpenStreetivap Add to Fields List
@ wcs
© wrs Fields List
@ OWs
& ArcGisMapServer Name Type Length Precision
&) ArcGisFeatureServer i Integer 10
si¢ GeoNode

Note: You can add a basemap to check where your points are (i.e. the
QuickMapServices plugin for QGIS), however, keep in mind that these
basemaps often have slight offsets, and it is generally preferred to generate
boundaries that include your data.

Then, activate the editor once again, select the add polygon feature and
draw your polygon. Then, double click to finish, save your edits and close
the editor.
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Browser
ovme
~ 7 Favorites
» ] CAUsers\Vassi\Desktop
» % spatial Bookmarks
] Home
So
71D\
COen
& GeoPackage
/ Spatialite
@ rostaGis
P mssaL

& WMS/WMTS
@ XYZ Tiles

=" OpensStreetMap
@ wes
& wrs
(@S
@ ArcGisMapServer
& ArcGisFeatureServer
>:< GeoNode

4

Layers (2L
o @& T &vEAD
Vv { testeca
® Test Data ECa
1 boundaries ]

’E

0o @q qa

select the polygon tool
and then simply draw
the boundaries of your

polygon

Ca® ~ ¢

5) The first map will be generated from the IDW interpolation of our vector
file, inside the boundaries of our boundaries polygon. Search for IDW in
the toolbox. In our example, we generate a grid 200 rows (colums are
specified automatically from the geometry of our boundary).

Parameters | Log

Input layer(s)
Vector layer - test_eca
Interpolation attribute | 1.2 CVim

Use Z-coordinate for interpolation

Vector layer Attribute Type
test_eca CVim Points

Distance coefficient P
2.000000

Extent (xmin, xmax, ymin, ymax)

Output raster size
Rows 200 Columns
Pixel size X | 0.000007

Interpolated

[Save to temporary file]

/| Open output file after running algorithm

| 0%

Run as Batch Process...

22.693156224715207,22.695085761614084,37.80254819791943,37.80402645248418 [EPSG:4326]

262

Pixel size Y | 0.000007

o [O

Cancel

Run Close Help.

Processing Toolbox (2]
B8 e 0= =y
L idwe a

+ (1) Recently used
B 10w interpolation
v Q Interpolation
h'l IDW interpolation
~ & GDAL
~ Raster analysis
E" Grid (IDW with nearest nei...
v & GRASS
¥ Raster (r*)
@ rfillstats
Q rsurfidw
 Vector (v.*)
Q v.surf.idw

The final raster looks like this:
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The geometry is rectangular, and contains the complete boundaries
file. We can simply clip it, by using Raster -> Extraction -> Clip

Raster by Mask Layer.

Project Edit View Layer Settings Plugins Vector Database Web Mesh Processing Help
[P T er Y L [ | - — -
[ &= = &7 |Q‘E} Joyc) ;} %=1 Raster Calculator... & @, [ B
Align Rasters...
b {@be]
BEV. /2% B 2. , <
(2]E]
Browser Projections »
oavte ,
= Miscellaneous »
~ .7 Favorites w o
b [ C\Users\Vassi\Desktop Clip Raster by Extent...
»+ |7 Spatial Bookmarks Conversion »
> [6] Home (= Contour...
[ )
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The final raster should now look like this:

6) The next step is to visualize our data better. We can choose from several
options by right clicking on our final raster, and selecting Properties ->
Symbology. Experiment with different number of classes and
visualization elements, like the next example.

o D@ v = S Lagert
I~ P LT @ -5 =M
v Band Rendering
%= QQR ~op
z Render type  Singeband pseudocolor ~
3,
b Band Band 1 (Gray)
& symbology Min 6725 Max 32.4267
» Min / Max Value Settings
= Interpolation unesr
Colo
- v comp.
Lsbel unt
- adfec
e Value Label
. 467249584, 467249564197998
15.8964047. 15.8064047966003
324266667, 3242667470932
Mode |Quentle  ~ Classes 3 |3
Cossfy | |G == P B
Clp out of range values
w Color Rendering
Blending mode  Normal - © Reset
Brighness  emm— 03| Contrast mm— 0
Saturation  se— o (3] Grayscale off
we Colorize streogth
Sty o Concal ooy ip
Coordinate 22.693120,37.80291¢ | Scale|1:742 ~ | @ Magifier 100% 3 Rotaton 0.0° 2 V Render @ epscane @

7) The final task is to generate a grid-map. First, you will need to import
your grid file (only the one with the “.shp” format).Then, simply look for
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the tool zonal statistics, and generate the grid-map using the mean
value of our raster values.

Parameters | Log

* Zonal statistics

Processing Toolbox @&
CENCEREREN

\

. zonal statistics L

~ (L) Recently used

Raster layer This algorithm calculates statistics of a ¥ Zonal statistics
. - | s raster layer for each feature of an isti
5" Clipped (mask) [EPSG:4326] earimprme b verto tavor ca f:stii::;:;zjr zonal statistics
Raster band ,
Raster layer zonal statistics
Band 1 (Gray) -

3 Zonal histogram

¥y Zonal statistics
~ & GRASS

~ Raster (%)
@ rstatszonal

- - & SAGA
Statistics to calculate ~ Geostatistics
@ Zonal multiple regression analysis (points and predict..
@ Zonal raster statistics

Vector layer containing zones
(3 grid_2 [EPSG:32634] v || &

Output column prefix

3 options selected

2 Multiple selection

Count
Sum
Mean
Median
Std. dev. ——
Min oK

Max

Range

Minority

Majority (mode)

L | Variety E
Variance
| All

Select Al

Clear Selection

<

Toggle Selection

Cancel

ICancel

Run as Batch Frocess...

[ Help

This command creates a new column in your grid file, and in order to
visualize the mean value of the column that we added, we have to go to our
grid’s Properties -> Symbology and select categorized as your label
styling. Your final output should look like this.

RQV.iZAMmB 2/ “-q we Gae 2 B
Browser @i Layer Styling an
i2Y2e a2
- s Favortes -
Catogorasd
CAUsers\Vassi\Deskiop v = s
» 1% Spatial Bookmarks o (R p— ~1le
» (&) Home 2
=) .. [ —
@ Geopsciage Symbol ¥ Value Legend A
£ Spatialite j e
&4 VO e
el Vs e s
o v 11.393. 11.393809644075541
@ oz [ | v 1R 11482360325423368
@ WMsWMTS v 12167 12.167913225461852
- @ X2 Ties v 12096 12.196460585850554
# OpenstreetMap | v 12678 12678655160859574
@ wes v 12426 12820907844806540
0 wis v 13471, 13.171293924439627
ows v 1A 13.173626300570986
@ ArcGisMapServer v 13206 13206742563858407
< v 1297, 13297980281794163
A 2"‘;‘4"““’9”"? v .. 13328306714693705
pohNode. i 13.343. 13.343923917183510
v 13372 13.372754326079811
v 126, 13426659901936850
v 13.4%. 13436507231752637
vIL 13487, 13487264992640569
v 13.641. 13641940581492889
Layers 2% : v el 13653823371116932
Viaers-32D | VI nse 13664226182212979
- — v 13.831. 13.83182¢ 12
~ | ¥ Clipped (mask Y T
W 467249564197998 o= e _san =
15.6964047966003 Clossty | | = Advanced
266667470932 e i
ayer
* w|e V e updte | Apply
- Loper Sy Processing Toobax:
Coordinate 2661203700357 | Scle 1950 = | @ Mognfer 100% |2 Rotobon 00° 2|1V Render @ewscuns @
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