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GIS TUTORIAL 3: Simple Geospatial Analysis with QGIS

In this tutorial we will be learning some simple geospatial analyses related to elevation and
hydrology with QGIS. This will help us to learn more about our sites. We will be using data from
the database as well as data that we download from the internet.

1 Sourcing Elevation and Hydrological Data (video tutorial playlist)

We are going to find and download elevation and hydrological data and display it alongside
data from the database in QGIS.

1.1 Preparing EAMENA data for analysis in QGIS (video tutorial)

Before we download any other data, we first need to open and prepare some EAMENA data for
analysis in QGIS. Before that, we are going to add the NaturalEarth country shapefile that we
have already downloaded into QGIS.

o Use the Open Data Source Manager button on the Toolbar to add the NaturalEarth
country data to your map.

@ Untitled Project - QGIS

— [m] X
CoEmEes OroRPP A 3 EMI @ B-E-LEE#IZ=- [T
?@Wjﬁiﬁt@

Browser (@])
LRRvT=Teo

Favorites =

Y Data Source Manager | Browser | Vecto
+ " Spatial Bookmarks a

ey
[ DA
[ En
[ Ry
RN

® Fle () Directory () Database () Protocol: HTTP(S), doud, etc.

Encoding Automatic =

+ @ GeoPackage
/7 spatialite SO=Ce
@ postGis Delimited Text
nnnnnn - * Vector Dataset(s) |W:\Desktop)GIS\NaturalEarthine_10m_admin_0_countries.shp a|e
Layers @@ #4 GeoPackage
o« @ e T &E-F T » ,
v [l ne 10m admin 0 countric:
¢ PostaresQL
R )V, MssaL
DB2 pg2
2, DB
- Y J};
1 m Virtual Layer Close @ Add @ Help E

] b

Q. Type to locate (Ctl+K) Coordinate | -189.0,112.7 | Scale 142836070 ~ | (@ Magnifier | 100% 2| Rotaton [0.0° 3 Vi Render @ersGaszs @

e Export some data as a shapefile from the EAMENA website for your area of interest.

o Refer to Tutorial 19: Exporting from the Database for detailed instructions
how to do this.

o For this tutorial we will use an export of all the Roman period sites in Lebanon.
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o Add this data to QGIS using the Data Source Manager
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You are likely to have a combination of polygon, line and point data when exporting from the
EAMENA database. We need to convert all our data into point data so that we can easily work
with it in a single file.

e C(lick on the polygon file in the Layers Panel
e Onthe Menu go to “Vector” > “Geometry Tools” > “Centroids...”
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e Make sure that the polygon layer is selected and click “Run”
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A new “Centroids” point layer will be created above the polygon layer, appearing as a point in
the centre of each polygon.
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e Repeat this process for your line and point shapefile data

Although it may seem strange, we do need to do this for the points layer too, this is in case one
site has more than one point in the shapefile.
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You will end up with three “Centroids” point layers above each of your original EAMENA
shapefiles.
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These now need to be combined into a single point shapefile.

e Onthe Menu click “Vector” > “Data Management Tools” > “Merge Vector Layers...”
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o (lick the “Browse” [...] button next to “Input layers” and tick the three “Centroids” layers

and click “OK”.
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o (lick the “Browse” [...] button next to “Merged” and “Save to File...” and give the merged
file a name in your suitable folder within your GIS folder.
e C(lick “Run” and then “Close” when it has finished.
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You will now see your new merged layer in the Layers Panel and, when you move it to the top,
covering every site in the Map View Window.
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We can now remove all of the old layers that we do not need.

Press and hold the [Ctr]l] key on your keyboard (or [cmd] if you are using a Mac) and
click all the old shapefile and centroid layers.

Right-click one of these layers while holding [Ctrl] and click “Remove layer”.
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You will be left with just your merged point layer and the country data.
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1.2 Downloading and adding elevation data (video tutorial)

Now that we have our EAMENA site data ready to analyse, we are ready to download and add
some elevation data to our map.

e Inyour internet browser go to https://portal.opentopography.org/datasets
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e On the map zoom into your area of interest
e C(Click “SELECT A REGION” and click and drag on the map to create an area of interest
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e Scroll down on the page and click “Global Data”, and then “SRTM GL1”
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RESULTS:
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Datasets listed below are hosted by OpenTopography and are available in point cloud format for download and processing (e.g., creating custom DEMs). In some cases derived
data products such as raster and Google Earth Image overlays are also available. Click the button to the right of the dataset name to access the available data products.
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e Scroll down and under “3. Visualisation” untick “Generate hillshade images...”
e Scroll down and give the task a name - e.g. “Lebanon_SRTM”
e Type your email address and click “Submit”
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You will see a screen informing you that your data is being processed.

e  When the task completes click on the “rasters_srtm.tar.gz” file to download it.
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e  When the download completes move this file into a suitable folder within your GIS

folder
e Right-click the file and select “7-Zip” > “Extract Here”, creating a new “rasters_srtm.tar”
file.
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e Use 7-Zip to extract this file too (it is double-zipped), creating a new “output_srtm” file
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e In QGIS use the Open Date Source Manager to add this to your map
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You now have elevation data for your area of interest.




EAMERNIR

Endangered Archaeology in the Middle East & North Africa
1.3 Visualising elevation data (video tutorial)

Now that we have added the elevation data to our map, we can now make it easier to read and
more attractive.

First, we need to change the coordinate reference system (CRS) of the elevation data and our
site data.

e Press the CRS button at the bottom right of the screen
& Epsi:4326

e Type in the UTM zone for your area of interest (e.g. 36N).
o Ifyou do not know it, you can find it here
https://mangomap.com/robertyoung/maps/69585/what-utm-zone-am-i-in-#
e Scroll down until you see the option with “WGS 84 / UTM zone [your zone e.g. 36N]”,
click on this and Apply and OK.
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e In the Layers Panel, right-click the SRTM raster and select “Export” > “Save As”.
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e C(lick the Browse button [...] next to “File name” and save your new file in your
“Geospatial” folder with a new name e.g. “SRTM_Lebanon_UTM".
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# Hide Folders

Save Cancel
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Change “CRS” to “Project CRS” and make sure that this matches the UTM Zone you have

just chosen for the entire map.

C! Save Raster Layer as

COutput mode '®) Raw data Rendered image

Format GeoTIFF

File name W \Desktop\GIS\Geospatial\SRTM_Lebanon_LITM. tif
Layer name

CR3 Project CR.S: EPSG: 32636 - WGES 84 f UTM zone 36M

w Extent {current: layer)

Morth |3350171.1486

West |684557.0353

South |3654739.9268

Current Layer Extent Calculate from Layer =

w Resolution (current: layer)

*

- Create VRT
L
®-|&

East [341796.9732

Map Canvas Extent

®) Horizontal |24.8466 Vertical |31.5254 Layer Resolution
Columnsz 6328 Rows |6199 Layer Size
w |V Create Options
Profie | Default =
Mame Value
v | Add saved file to map | ok @ | Cancel Help

You should now have your new SRTM raster in the Layers Panel.

Remove the old one by right-clicking “output_srtm” and selecting “Remove layer”



EAMENA

Endangered Archaeology in the Middle East & North Africa

Now we are going to change the symbology of our new SRTM raster.

Right-click your new raster in the Layers Panel and select “Properties”.

Click on the symbology tab.

Change “Render type” from “Singleband gray” to “Singleband pseudocolour”.
Click the black arrow next to “Color ramp”.

Click “All Color Ramps” to see more options and click to select the one you want.

@ *Geospatial_Analysis - QGIS - m] x

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

DeRARERY ORI PRRALGBEDORZ & -1 -0-5 # Lm0
LA AYAN TS .

. (G Layer Properties - SRTM_Lebanon_UTM | Symbology X
rowser
[P g ] v Band Rendering ‘
, U' ;:‘;;’i:‘t:ﬂokmm Render type | singleband peudocolor ~ |
+ [ Project Home Band | Band 1 (Gray) |
+ [&) Home - Ss
v 3 ca = e m 3024 M slues
r [ DA B Min [ Max Value Settings
v BN
T e . Interpolation | Linear | WeuGn
b WA Histogram Color ramp E )
» @ GeoPack
® Fomackage ) Label unit Invert Color Ramp A Grgu
/7 Spatialite & Rendering Suffix '
reens
& Postals M Blues
e M Py i Solor | o e A G
¢BA®T LB AL . W ores :‘M'gm
v| ® All_Roman Sites_Lebanon I magme 1 ora
+ v ¥ SRIM Lebanon UTM 0 I 1 rdsy
[ re_10m_admin_0_countries W Reas M Oranges
1308 | 1 spectral 1 prn
B viricis [P
2266 = B Plasma
. M PuBu
. Create New Color Ramp... 2 posucn
Edit Color Ramp...
| | puor
Save Color Ramp...
Mode | Continuous M Purd
—————(m==1e Purpl
oy (] (=] [ (=] (@) Ao
- I | RdBu
| sule - | oc | cand |1 aoq | Rusy
e " M Rrdpu
| | Ravieu
I | ReviGn
| Q Type tolocate (Ctrl k) | tlegend entries removed. Coordinate| 557644,3789253 |98 Scale| 11044725 | ~ | @ Maonifil [ Reds l0o® % V/Render @ epsGiszezs @

e You can reverse the colours by clicking the arrow again and selecting “Invert ramp”
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e You can also find more options (including ones specifically designed for topography) by
clicking “Create new ramp” > “Catalog: cpt-city”.

@ Cpt-city Color Ramp X
| Selections by theme | All by author
home Selected palettes for topography (22)
All Ramps
Bathymetry
Blues
Discord natural neutral textbook elevation c3tl
+ Diverging
' Greens
Greys
r QGIs c3t3 garish14 ao-a cd-a db-a
Precipitation
' Reds
Temperature
Topography ol-a sd-a tv-a ws-a wt-a
Topography/bathymetry
Top of the (cpt) palettes
Top of the (svg) palettes ; -
» Transparency osZISOk-feet tpushufl pakistan wiki-knutux wiki-schwa...
wiki-schwa... nrwe
Selection and Preview Information
Palette =
Path |
License | |

Save as standard gradient OK Cancel || Help |
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Once we are happy with the colours, we are going to create a second layer that provides some
added detail.

e On the Menu click Raster > Analysis > Hillshade.

e Inthe new window make sure that your UTM raster is selected and then scroll down to
“Hillshade”.

e (lick the Browse button [...] and select “Save to File...”.
Navigate to your Geospatial folder and save your new raster as “Hillshade”.

e C(Click Run and then Close when it has finished.

Q

Parameters Log
Input layer

5" SRTM_Lebanon_UTM [EPSG:32535] @ -
Band number

Band 1 (Gray) -
Z factor (vertical exaggeration)

1.000000 -
Scale (ratio of vertical units to horizontal)

1.000000 =
Azimuth of the light

315.000000 | @ I m
Altitude of the light
1 ¥ « Gls » G tial v Search Geospatial T
45.000000 < T » Geospatial o earch Geospatial [ ~
Compute edges Organise New folder =- @

Use ZevenbergenThorne formula insts
Combined shading
Multidirectional shading

w Advanced parameters

Additional creation options [optional] output_srtm.if SRTM _Lebanon_
Profile | Default UTM.tif -
Name File name: | Hillshade @ -
Save as type: | TIF files (*.tif) ~
& | [= = | ~ HideFolders Save @ Cancel

Additional command-ine parameters [optional]

Hillshade
[Save to tempora ] [ ]
| Open output file after running algorithm
GDALJOGR console call
gdaldem hillshade W \Desktop\GI5\Geospatial\SRTM_Lebanon_UTM. tif C: \Users\Wil\AppData\Local\Temp/processing_247313b940ea4b 1c8ecc5e388d768950/4348e07582bed49 10b6b 5560557 3f 1af fOUTPUT. tif -of -
R S Y
| 0% Cancel

Run as Batch Process.. Run @ Close @ Help
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Your new “Hillshade” raster will appear in the Layers Panel and in the Map View

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

NEEREY (LA RIPPRABLEOR Qo -B-E-L - E#Ts- ~

REV:/ZMEB 2 /B-5/x-BE =<0 E
"v‘ Y o ® - - M [ a7 ] d I

Browser

ORrY®e
' Favorites =

1% Spatial Bookmarks
Project Home
[6] Home
O
[0 bA
(=3
DR
[RAN
» @ GeoPackage

/£ spatialite

@ rostals =
Layers
¢ @ eT 8 -

V| ® All_Roman Sites_Lebanon
~ v ¥ Hillshade

| B
255

» V| ¥ SRTM_Lebanon UTM
! [T ne_10m_admin_0_countries

[2][V/Render @ Epsaizzeze @

| Q Type tolocate (ctri+) | Coordnate| 851340,3650469 | ¥ Scale | 1:1161032| v | @ Magnifier | 100% |2] Rotaton |0.0°

We are going to combine this with the colourful SRTM raster by making it partially transparent.

e Right-click your hillshade raster in the Layers Panel and select “Properties”.

e C(lick on the “Transparency” tab.
e Use the slider to change the Global Opacity to approximately 50%, click Apply and OK.

@ Layer Properties - Hillshade | Transparency *

v Golopaay

|s0o% @ |2

‘i_ Information '_.'
A3 source w Mo Data Value

No data value 0O

Additional no data value | |
- Transparency @

w Custom Transparency Options

lﬂ Histogram

Transparency band lNone - ]

Rendering Transparent pixel list
From To Percent Tr

& ey

"
E‘ Metadata

Legend

IE (

() (] (] (] [56] [

e - | @ o | mmve |l e
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As long as your Hillshade raster is above your SRTM raster in the Layers Panel, you should now
be able to see added relief detail, creating a much more attractive map.

1.4 Adding hydrological data (video tutorial)

As well as elevation data, we can also obtain hydrological data from the internet to further

improve our map.

e Onyour internet browser visit the HydroSHEDS website

https:

hydrosheds.or

age/hydrorivers

This website contains river, lake and basin data that is available to download for free. You can

download data by region or for the entire globe.

e For most of the Middle East you need the Europe dataset.

e For North Africa you need the Africa dataset.

e Scroll down to “Shapefiles” and click the “Download” button next to Europe or Africa

Shapefiles ®

Global

520 MB

Download

Africa

103 MB

e=-

Arctic

21 MB

Asia

86 MB

Australia

47T MB

Download

Europe

65MB

Download
Download

=

Greenland

9mB

Download

North America

63 MB

South America

91 MB

Download

Siberia

45MB

Download

Download
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e C(lick “Download” again on the new page that opens.

HydroRIVERS_v10_eu_shp.zip - 64.5 MB

& Download

o Allow the zip file to finish downloading. When it is done, move it into your
“GIS/Geospatial” folder.
Right-click the file and select “7-Zip” > “Extract Here” (or another un-archiver program).
e In QGIS use the Open Data Source Manager button to add the new shapefile inside the
folder.

Q@ *Geospatial_Analysis - QGIS - m} X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

DEE'ﬁ .a@@nppﬂgmm MIJ 6 NE-LEEHI= -

a‘x 2@ <o Boe:H

ﬁ Favorites l:

[I" Spatial Bookmarks

Project Home

[6] Home

Oc

[EAN

[ EA I7il

O F

B s\

3 wa

» @ GeoPackage
/ Spatialite =

vy v vy vvvvvwow

Layers
¥ BeT i -BAL

® All Roman Sites Lebanon
~— HydroRIVERS_v10_eu

» V| # Hillshade

» " SRTM_Lebanon_UTM
! [Z] ne_10m_admin_0_countries

[Q Type to locate (ctri+) | Toggles the e Coordinate| 574073,364%854 | Scale| 1:1161032 |~ | @ Magnifier[100% || Rotaton [0.0° |3 [V/Render @ ePsisezs @
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We could make all the rivers look the same, but it would be better to show their relative size.

Click on the Symbology tab.

Change “Single Symbol” to “Graduated”.
Change “Value” to “UPLAND_SKM”.

Change the Colour ramp to a suitable blue one.
Click the “Classify” button then Apply and OK.

Right click the HydroRIVERS shapefile and select “Properties”.

Q@ Layer Properties - HydroRIVERS_v10_eu | Symbology

X
Q | = Graduated @ - |
== |l-2 UPLAND_SKM@ | = | |§|
& b Legend format |%1 - %2 | |predsiono |2 [v] Trim
mbology
Method | color - |
- Colorramp | I o
| Classes | Histogram |
Symbel ¥ Values Legend
1.20- 14,70 1-15
= v 14,70 - 27.40 15-27
=~ V] —  27.40-66.80 27- 67
e —  66.30-299.10 67 - 299
—  299.10- 1404107.00 299 - 1404107
>)

Mode |H:EHEquaI Count (Quantie) ~ |

Classes|5 :l
| cassty@ || |[=|[ Deetear | [ Advanced - |
Link class boundaries
b Layer Rendering

< syl - | k@[ cocd || ooy @[] Hep |

The rivers will now have a different shade depending on the size of their catchment area.
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PRACTICE: create a topographical map of your area of interest using this data.

Roman Sites and Topography in Lebanon

® Roman sites

Rivers (catchment area, sq-km)
1-15

— 15=27

— 27-67

— 67 =299

— 300+

Elevation (m)

o

[ 1500
[ 11000
[ 11500
[ 12000
[ 12500
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2 Elevation and Hydrological Geospatial Analysis (video tutorial playlist)

Having downloaded the elevation and hydrological data that we need from the internet, we are
now going to use it to carry out some simple geospatial analysis in order to find out more about
our sites. We are going to calculate the elevation of all of our sites and how far they are from the
nearest watercourse.

2.1 Extracting elevation values (video tutorial)

It is possible to read the elevation values of any particular area, including for our sites.

e On the Toolbar click the Identify Features button.
e Turn off the Hillshade layer and then click anywhere on the SRTM raster.

The Identify Results Panel will open and next to “Band 1” you will see the elevation of the pixel
that you clicked on.

Q@
Bl r h e/ ~ Ol N ONG) ) /| 5 . =

0 RRY 2L HPD 2d g & o @ = 2

B = = —~ =]
| &,

LA AN / ?
Browser @® Identify Results @®
QY™ 7 8: g e LRI

Favorites = Feature Value

» 1% Spatial Bookmarks >0 SRTM_Lebanon_...
» [¥ Project Home ¥ SRTM_Lebanon_UTM
» [&] Home » (B[?:r?vld] 220
' ‘7 ) » ne_10m_admin_0_countries
» [J DA
» [ E\ /
» O FA //
» [ s\
LT WA (
» @ GeoPackage )

f Spatialite - /
Layers @®

¢ §l® 7 F 2= g
v ® All_Roman_Sites_Lebanon
v v HydroRIVERS v10 eu
®
1-15
15-27 |
v 27-67
V| — 67-299
V| — 299 - 1404107
» ¥ Hillshade @
» V| ¥ SRTM_Lebanon_UTM
v ne_10m_admin_0_countries |

v
v

Mode | Top down -
View | Tree ¥ Help
Type to locate (Ctrl+K Identifying dc Coordinate | 779886,3775469 % Scale |1:84784 | ¥ | @@ Magnifier | 100% < | Rotation |0.0° %! VIRender & EPSG:32636 Q

¢ Find one of your sites and click on it using the “Identify Features” button
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You will see lots of information about your site from the database.

e Scroll down in the results and at the bottom you will see your SRTM raster.
e Expand this twice and you will see the elevation value for the site.

nalysis - OGIS - O s

IEERES OPSPRPP RABENR B K-=-LEE#T s -
RQV.LmB

Browser [£3) Identify Results [E3]
QRT™He 7 3 3 e [N
Favorites = Feature Value =
» % Spatial Bookmarks Perind Classical/Pre-sl..
» [ Project Home Per_Cert Definite; Definit.,
b [& Home Form Object; Structur.,
Form_Cert Definite; High; ...
r O Arrangemen Discrete; Discret.
v DA Feature_No 1101
v 7B Feat_Shape Sub-rectangula..
» IR\ Interpreta Church/Chapel;.
e Inter_Cert Definite; Definit.,
Inter_MNo 111
r Lhwa Condition NULL
» @ GeoPackage Dist_Exten NULL
/' Spatialite - Dist_Type NULL
Dist_Cause NULL
Layers (=]ES] DistCauseC NULL
. DistDateBe NULL
o ([ ® T £ 20= g i, DistDateOn NULL
v ® All_Roman_Sites_Lebanon ® DistDateFr NULL
~ ¥/ /" HydroRIVERS v10 ey DistDateTo NULL
DistEffect NULL
A B DistEFfCer NULL
v 15-27 ThreatType NULL
v 27-67 ThreatCaus MULL
ThrCauseCe MNULL
V| — 67-29 Desc_Type NULL
v — 299 - 1404107 Descriptio NULL
» ¥ Hillshade Assessor Jennie Bradbury
layer Centroids
> [¥/ I SRTM Lebanon UTM p:’th Point?crs=EPSG.
v ne_10m_admin_0_countries - 19 SRTM Lebanan...
~ SRTM_Lebanon_UTM @
Band 1 1326 @
b (Derived)
// b ne_10m_admin_0_countries =
il 1 D
// Mode | Top down -
V4
A View | Tree - Help

QU Type to locate (Cirl +K) Identifying de Coordinate| 763421,3777281 | Scale| 121196 |~ | @ Magnifier | 100% +| Rotation |0.0* 2| [VIRender @ EPsG:3zszs @
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It would take a long time to do this and record the result for every site, so there is also an
automatic way of achieving this in QGIS.

e (lick “Processing” on the Menu and select “Toolbox”.
e Expand “Raster analysis” and double-click on “Sample raster values”.

(Q *Geospatial_Analysis - QGIS - m] X
P ly:

Ctrl+Alt+T

Ctrl+Alt+G

DEB8 R

E-LEBE#MEI = -

‘,t Graphical Modeler...

Z m (Y) History... Ctrl+Alt+H

ya

= Results Viewer Ctrl+Alt+R

LA AN A

' Edit Features In-Place

Browser ® | Processing Toolbox ®
ZRY®O %008 7N
v Favorites = [ Q sea
» [[% Spatial Bookmarks » (O Recently used =
» Project Home » @ Cartography
» [&] Home » ( Database
» O » (@ Filetools
» [ DA » @ Graphics
» [JEA » @ Interpolation
» R » @ Layertools
» [0S\ /1 @ Network analysis
» [ wa @ (O Raster analysis
4 0 GeoPackage 4% Raster boolean AND
V4 Spatialite he 4 Raster boolean OR
Layers a® : Raster calculator
Raster layer statistics
¢ @ ® T ~H RO 4 Raster layer unique values report
v All_Roman_Sites_Lebanon | % Raster layer zonal statistics
- /" HydroRIVERS v10 eu 4 Raster surface volume
v 1<15 4 Reclassify by layer
! 15-27 % Reclassify by table
) — 27-67 %% Sample raster values @ ‘
v — -2 -4 ol
V| — 299 - 1404107 % . .
’ » (3 Rasterterrain analysis
¢ ‘,‘ & Hillshade | » ( Rastertools
» V| B SRTM_Lebanon_UTM y
= % 3 | » (@ Vector analysis
W/ ne_10m_admin_0_countries » (Q Vector creation
. » (@ Vector general
£ Pl ! pe = » @ Vector geometry
| R » (@ Vector overlay
7 7 i/ D » @ Vector selection
== < o7, - o 3 4 » (2 Vector table
< NN AL » & GDAL
3 - ; J ' » @ GRASS m
K" . WO b ) | & saca =
| Q Type tolocate (ctl+) | Identifying dc Coordinate | 836326,3796522 | Scale | 1:1356538 ~ | (@ Magnifier | 100% |2] Rotation [0.0° |2 VIRender @ pscizeze @




@ Sample Raster Values
Parameters Log

Input Point Layer

Selected features only

Raster Layer to sample

w Advanced parameters

Qutput column prefix

Elevation @

Sampled Points

Run as Batch Process...

All_Roman_Sites_Lebanon [EPSG:4326]

¥ SRTM_Lebanon_UTM [EP5G:32636]

v Open output file after running algorithm

Endangered Archaeology in the Middle East & North Africa

For “Input point layer” select your sites.

For “Raster Layer to sample” select the SRTM raster.

For “Output column prefix” type “Elevation”.

For “Sampled points” click the Browse button [...] and “Save to File”.
Give your new shapefile a name and click “Save”.

Click Run and then Close when it completes.

Sample raster values

This algorithm creates a new vector layer with the
o - @ same gttributes of the input layer and the raster
values corresponding on the point location.

If the raster layer has more than one band, all the

band values are sampled.

W Desktop/iGIS [Geospatial fAl_Roman_Sites_Lebanon_II.shp [ ]

0%

run @ Close @

Your new shapefile will be added to your Map View and Layers Panel.

e Right-click it and select “Open Attribute Table”
e Scroll to the last column on the right

You will see that a new “Elevation” column has been added and the elevation

been calculated.

Q- N

/ ] 2

DistEffect DistEffCer ThreatType

1 NULL NULL Agricultural/Pa...
2 NuLL NULL Agricultural/Pa...
3 puLL NULL Agricultural/Pa...
4 NULL NULL Agricultural/Pa...
6 NULL MULL MULL
7 LL L L

10 NULL ULL 1
1 NULL L 1L

12 NULL NULL NULL

13 NULL NULL Domestic Use
14\ NULL Domestic Use
15 Agricuttural/Pa...
16 NULL NULL Building and D...
17 NULL L LL

18 NULL ULL L

T show All Features _

« T ES P

ThreatCaus

Vegetation/Cro...
Ploughing; Veg...
Ploughing; Veg...

Ploughing; Veg..

Occupation/Co..
Oceupation/Co...

Construction; V.

Construction

BEE &

ThrcauseCe Desc_Type Descriptio Assessor layer path
Planned Comments Fieldwalking tra... Letty Ten Harke... Centroids Point?crs=EPSG..
Planned; Planned Comments Fieldwalking tra... Letty Ten Harke... Centroids Point?crs=EPSG..
Planned; Planned Comments Fieldwalking tra... Letty Ten Harke... Centroids Point?crs=EPSG..
Planned; Planned Comments Fieldwalking tra... Letty Ten Harke... Centroids Point?crs=EPSG..

L VULL NULL Letty Ten Harkel  Centroids Point?crs=EPSG...
VULL NULL NULL Letty Ten Herkel  Centroids Point?crs=EPSG..
L PascalFlohr  Centroids Point?crs=EPSG..
NULL NULL Pascal Flohr Centroids Point?crs=EPSG..

NULL NULL Letty Ten Harkel  Centroids Point?ers=EPSG..

NULL NULE Letty Ten Harkel  Centroids Point?crs=EPSG..
L VULL NULL Letty Ten Herkel  Centroids Point?crs=EPSG..
NULL NULL NULL Letty Ten Harkel  Centroids Point?crs=EPSG..
Probable NULL NULL Letty Ten Harke... Centroids Point?crs=EPSG..
Probable NULL Letty Ten Harkel  Centroids Point?crs=EPSG..
Possible; Proba... ) NULL Letty Ten Herke... Centroids Point?crs=EPSG..
Possible NULL NULL Letty Ten Harke... Centroids Point?crs=EPSG..
L PascalFlohr  Centroids Point?ers=EPSG..
VULL NULL NULL Pascal Flohr Centroids Point?crs=EPSG...

Cancel

Help

of each site has

Elevation_@ *|

8.000000000000...
16.00000000000...
8.000000000000...
5.000000000000...
1384.000000000...
1447.000000000...
1223.000000000...
1152.000000000...
1411.000000000...
1487.000000000...
1370.000000000...
1418.000000000...
13.00000000000...
114.0000000000...
81.00000000000...
55.00000000000...
501.0000000000...

612.0000000000...
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We can show this information on the map in a similar way to how we symbolised the rivers.

Right-click your new sites shapefile and select “Properties”.

Change “Value” to “Elevation”.
Pick a colour ramp that you like.
Click “Classify” and then Apply and OK.

Click on the Symbology tab and change “Single symbol” to “Graduated”.

Q Layer Properties - All_Roman_Sites_Lebanon_ll | Symbolegy

X
_ | 2— Graduated ‘ - |
i Information = Value |1-2 Elevation_ @ |' | |E|
:-L;,\ Source Symbel | e |,|

Legend format | %1 - %2

| |Precision 1 |¢| ¥ Trim

Method | color

~ |
€3 Labels —
coorramp | I ¢
Diagrams | Classes | Histogram
g 30 Symbol ™ Values Legend
(o] 2.000 - 9.000 2-9
E Fiel vl @ 9,000 - 21.000 9-21
] ® 21.000 - 486.000  21- 486
E Attributes Form [ ] 486,000 - 1139.000 486 - 1139
] 1139.000 - 2241.000 1139 - 2241

Joins

y Storage

@ Actions
_. Display

Mode |HE:HEquaI Count (Quantile) = |

[ class:fy!||E| |E|| Delete All |

Classes | 5 2|

| Advanced '|
Rendering (i e e
p Layer Rendering
< stre - | K@ || Cancd || Aoy @ || Hep
Your sites will now be coloured according to their elevation.
Q@ *Geospatial_Analysis - QGIS — o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
DeERRE OLPLRPP R BN ¢ H-S-GHE*T=- -
L A 4 g
Browser a®
DevYyme
¢ Favorites £
» 1% Spatial Bookmarks
» [¥ Project Home
» (8] Home
O
» DA
» B
» DR
» Os
» O wa
» @ GeoPackage
/ Spatislite -
Layers
¢ HeTE-FADL
~ v ' All Roman Sites Lebanon Il
vl 0 2-9
vl o g-21
v ® 21-48
v e 35-113%9
v e 113921
V| ® All_ Roman Sites_Lebanon
~ 'V /" HydroRIVERS_v10_eu
Vlo1-1s
v 1s-21
vl — 27-67
V| — 67-299
V| — 299- 1404107
» ¥ Hilishade
» V| I SRTM_Lebanon UTM
V! [] ne_10m_admin_0_countries
(O T bie )| Tosesthee Comdnate| soisnssrss | % sk

layer”

Remove the old shapefile from the Layers Panel by right-clicking and selecting “Remove
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2.2 Measuring distance (video tutorial)

In a similar way, it is possible to measure the distance between features in QGIS, for example the
distance between our sites and the nearest river.

e On the Toolbar click the Measure Line button.
e C(lick between any two points on the map to measure the distance between them.
e You can also change the units if this is helpful.

(R Geospatial_Analysis - QGIS - O =
Project Edit View Layer GSettings Plugins Vector Raster Datsbase Web Mesh Processing Help

DB mRY OALHPP Y LA/NEEORE @C -K-B-5 5HE#* E >

ROV, ZMB /B Rk-BE<2 O a8
@R.20G @ e . & . a.@m.m - S
a7 am o 2 O8 g e I Zd 71

Browser

QETHO

' Favorites (=
» [[" Spatial Bookmarks
» Project Home
v [&] Home
[N
P[] DA
o] EN il
Y
v 75
b0 owen
@ GeoPackage

/ Spatialite
Layers
o @ ® T &8 DO

~ | All Roman Sites Lebanon Il
o 2-9
o 9-2 Segments [meters]
@ 21-436 27596.052
® 486-1139
® 1139-2241
All_Roman_Sites_Lebanon
HydroRIVERS_v10_eu
1-15
15-27
v — 27-67 ” [ .ZJ'SBG.IISZM][mebers .]
e P ®) Hipsoidel
— 299 - 1404107 o
» [ B Hillshade ¥
» |¥| B SRTM_Lebanon_UTM 3 I || gonfiguration | Clse || Hep |

[] ne_10m admin 0 _countries
. i
= 3 —L

|2| rotton [0.0°

1

4
<=
<l e Kkl
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You could use this to measure the distance between two sites, or between a site and the nearest

river.

e Zoom into a site and its nearest river.
e (lick the Measure Line button and then click on the site and the nearest section of the

river.
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This will measure the distance between the site and the river. Just like with the elevation task,
there is a way that we can automate this for every site.
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First, we must make sure that all our relevant data is in UTM format so that distances are
measured in metres rather than decimal degrees.

Right-click your sites shapefile and select “Export” > “Save Sites As”.

Make sure “Format” is “ESRI Shapefile”.

Under “File name” click the Browse button [...] and save a new version of your file.
For “CRS” select “Project CRS”, making sure that this is your UTM zone.
Everything else can stay the same, so click OK.

() save Ve Layer a x|
Format ESRI Shapefile L ] =
File name  |W:'\Desktop\GIS\Geospatial\all_Roman_Sites_Lebanon_II1,shpill® a|$ |
Layer name
CRS Project CRS: EPSG:32636 - WGES 84 / UTM zone 36N i) b —"E
Encoding UTF-8 -

Save only selected features

w Select fields to export and their export options

MName Type
v Prim_Name  5tring

V| ArcheslD String

V| ResType String

v | HerType String
V| HerllseType String
v | Certainty String

Select Al Deselect Al
w Geometry

Geometry type Automatic =
Force multi-type

Indude z-dimension |

v | Add saved file to map OK @ Cancel Help
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A new version of your file will be added to the Layers Panel and the Map View. However, it will

have very basic formatting, so we are going to copy and paste the symbology from the old file
before we remove it from the map.

e Right-click your old shapefile and select “Styles” > “Copy Style” > “All Style Categories”.
o Right-click your new shapefile and select “Styles” > “Paste Style” > “All Style Categories”.
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Now we need to do something similar with the HydroRIVERS shapefile. However, in order to
speed up the automatic measuring step, we are also going to just extract part of the file to make
it smaller.

e Inthe Map View, zoom in to the area that you want to trim the rivers shapefile to.

o The easiest way of doing this for your area of interest is to “Zoom to Layer” on

your SRTM raster.

Open the HydroRIVERS Attribute Table.
Click the “Show All Features” filter button and select “Show Features Visible on Map”.
Click the row number on the left side next to the first feature at the top of the table.
Scroll down to the bottom, hold the shift key and click the row number next to the last
feature to select all of the visible features.

Q HydroRIVERS_v10_eu :: Features Total: 938344, Filtered: 1335, Selected: 1535 — O »
/ & & L A T E D 2E =8 &

HYRIV_ID | _ LENGTH_KM DIST_DM_KM DIST_UP_KM
1518 20741220 074074 3

1519
1520 20741292
1521 20741293
1522
1523
1524 20741296
1525 20741425
1526 20741426
1527 20741550
1528 20741621
1529
1530
1531
1532
1533
1534

1535
4 —
| ‘ Show Features Visible On Map _| = |:|
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Close the Attribute Table.

Right-click the shapefile in the Layers Panel and select “Export” > “Save Selected
Features”.

For “Format” select “ESRI Shapefile”.

Click the Browse button [...] and give the new shapefile a name.

Make sure that for “CRS”, you have selected “Project CRS” and that this matches your
UTM zone.

Click OK.

| € Save Vector Layer as >

Format ESRI Shapefil= @ =

Filze name  |W:\Desktop\GIS\Geospatial\HydroRIVERS _v10_eu_shp\HydroRIVERS_v10_eu UTM.shp & | @

Layer name
CRS Project CRS: EPSG:32636 - WGS 84 / UTM zone 36N @ d :'E
Encoding UTF-8 -

v Save only selected features
w Select fields to export and their export options

Name Type  Replace with displayed values =
v HYRIV_ID Integer Use Range
V| NEXT_DOWN | Integer Use Range
v MAIN_RIV Integer Use Range

v LENGTH_KM  Real
v DIST.OM_KM  Real
v DIST_.UP_KM  Real

Select Al Deselect Al

Replace all selected raw field values by displayed values
w Geometry

Geomeiry type Automatic =

Force multi-type

v | Add saved file to map ok @ Cancel Help
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A new, unformatted shapefile of the rivers in your area of interest will be added to the Layers
Panel and Map View.

e Copy and paste the symbology from the old shapefile to the new version.
e Remove the old shapefile.
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Finally, to automatically measure the distances we need to install a “Plugin” - an extra tool that
is not part of the main QGIS software but which runs inside it.

e Onthe Menu click “Plugins” > “Manage and install plugins”.
e C(lick the All tab.
e Type “nnjoin” into the search box.
e C(Click “NNJoin” and then Install Plugin and then Close when it completes.
@ Plugins | Al (741) k4

‘ Al @ | . nnjoin @ L %] |
= NNJoin @ NN~

g Installed NNJoin Ioin

Mot installed

Nearest neighbour join. Join vector
" layers based on nearest neighbour
& Upgradeable relationships.

’- i The NNPlugin joins two vector layers (the input and
the join layer) based on nearest neighbour

Install from ZIP relationships. All geometry type combinations are
supported. A feature from the input layer is joined to

| the nearest feature in the join layer. The result of the
' join is a new vector layer with the same geometry
type and coordinate reference system as the input
layer. Joining layers with different Coordinate
Reference Systems (CRS) is supported, as long as the
join layer coordinate system is a projected CRS. The
join and distance calculations is performed using the
join layer CRS. Self joins are supported. For self joins,
each feature in the layer is joined to its nearest
neighbour within the layer. A spatial index
(QgsSpatiallndex) on the join layer is used to speed -
[ I v

lUpgradeAJI ] [ Install Plugin @ |
| Coe@|| Heb |

e Onthe Menu click “Vector” > “NNJoin” > “NNJoin”.
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e For “Input vector layer” select your sites shapefile.

e For “Join vector layer” select the HydroRIVERS shapefile.

e For “Output layer” give your new file a useful name then click OK and Close when

finished.

& MMJgin

Input vector layer

.-|AJI_R.oman_Sites_Lebanon_U.I - |Geometry type: Point

Join vector layer

|:| Approximate geomefries

.|HydroRI'u'E15_v10_eu_L.l‘l‘l‘*‘l T Geometry type: MutlineSining

|| Selected only

|| Selected only

Jain preﬁx:|join_

Output layer

All_Roman_5Sites_Lebanon_IV (]

Meighbour distance field: distance

[ 0% [ oc® |

Close.|

Cancel

Help

A new layer will be added to QGIS.

e Open the new layer’s Attribute Table.

You will notice that as well as elevation, it now also contains all the details of the closest river to
each site including, in the last column, the distance between them, in metres.
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The NNJoin plugin works a little bit differently to other tools - it doesn’t save the results
permanently, so we have to tell it to do this.

o Ifyoulook next to your new sites layer you will see a little computer chip icon - this tells
us that it is a temporary file.

v ® All Roman Sites Lebanon IV (-
+ W " All Roman Sites_Lebanon Il @

o 2-93
@ 9-2
@ 21-486
® 486-1139
® 1139-2241
HydroRIVERS _v10_eu_UTM

1-15

15-27

27 - 67
— 67 - 259

v — 299 - 1404107
b & Hilishade
b V| B SRTM_Lebanon_UTM
v |:| ne_10m_admin_0_countries

< sl e e e s s

e Right-click this file and select “Make Permanent”.
e Save it as a shapefile in your Geospatial folder with the other files.
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Just as with elevation we can show the distance of each site to its nearest river on our map.

e Right-click your new shapefile and select “Properties”.
e C(Click on the Symbology tab and change “Single symbol” to “Graduated”.
e Change “Value” to “distance” (right at the bottom of the list).
e Choose a suitable colour ramp.
e Ifyouincrease the number of classes more variation in the colours will become visible.
@ Layer Properties - All_Roman_Sites_Lebanon_IV | Symbology X
Q = Graduated @ - |
Value |1~-2 distance @ = | |E|
Symbol | o |+
Legend format |%1— %2 | | Precision 0 |3| v Trim
‘ Symbology
Method |Color - |
- -
. coorramp [ .
| Classes | Histogram
Symbol ™ Values Legend
v e 248217107 2-17
= v &  ITI0T-M184  AT1-a42
V] ®  44194-69478 442- 69
2 v ®  69473-84694 695-847
v @ 846,94 - 1103.97 847 - 1104
¥ 2 1103.97 - 1311.87 1104 - 1312
¥ 0 1311.87 - 1520.34 1312 - 1520
¥ 0O 1520.34 - 3314.33 1520 - 3314
Q

Mode |HEHEquaI Count (Quantile) ~ | Classes |B !|

| Cassiy@ || @ || =] Deletems | | Advanced - |

V| Link class boundaries

p Layer Rendering

| stie -] ok @ || Concel || Appy@ || Hep |
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These will now be visible on your map.
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2.3 Using filtering to analyse different groups of sites (video tutorial)

Now that we have all of this new geospatial information about our sites, we want to be able to
use it to better understand them. We are going to do this by asking and answering our own
questions about the sites using filtering and statistics in QGIS.

For my example [ am going to ask two questions about my data:
1) Are Roman religious sites located in higher positions than other Roman sites?
2) Are Roman settlements located closer to rivers and streams than other Roman sites?

You will need to come up with your own questions, but these are two good examples to
demonstrate the general method.
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We are going to create two new fields in our attribute table, “Religious” and “Settlement”, to
mark the relevant records.

. . . . “« . »”
e Right-click the sites shapefile and select “Open Attribute Table”.
: - “« ”
e Click the filter “Show All Features” button.
«r: : » o« . »
e Select “Field Filter” > “Function”.
« P »
e Inthe bottom box type “Religious” and press enter.
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You will see that the attribute table now only includes 17 records that contain the word
“Religious” in the “Function” field.

@ All_Roman_Sites_Lebanon_IV : Features Total: 196, Filtered: — O *
' = & LT E & D P E =E 56
Prim_Mame ArcheslD ResType MName MName_Type Function Func_Cert

1 EAMENA-01086.. Odb2fff3-87f6-4.. Heritage Place Asmar Jbeil; DA... Alternative Refe... Defensive/Fortification; Domestic; Industrial/Productive; Religious#@ Definite; Definit... I

2 EAMENA-01091... babb7d58-f7af-.. Heritage Place E36N34-31_000.. Alternative Refe.. Funerary/Memorial; Religious;.ﬂknown Definite; Definit.. Us
3 | EAMENA-01127... €3c8bcBd-cTf6-.. Heritage Place  AAn Akring; E3.. Alternative Refe.. Religious@ Definite Irre
4 EAMENA-01157... 6f60f375-cadl-.. Heritage Place Akk92805; E36M3... Alternative Refe.. Defensive/Fortification; Domestic; Religious@ Definite; High; ... lmi
5 EAMENA-01157... DcD08cec-3187-... Heritage Place Ayn Labwa; Cro... Alternative Refe... RE|IgIOU5. Definite N
6 | EAMENA-01157... 3dBa3b3d-61c7.. Heritage Place Aagbe Crow_..  Alternative Refe.. Religicusg Definite N
7 EAMENA-01138... e102d648-2234-.., Heritage Place E35N33-42_000... Alternative Refe.. Religious@® Definite N
8 EAMENA-01159... a782029f-dbde-... Heritage Place Aaiha; E33M33-... Altenative Refe.. Religiousiy Definite N
9 EAMENA-01159... eab370d8-5203.. Heritage Place Bonatz_2002_36... Alternative Refe.. Religious. Definite MY
10 EAMENA-01169... fed3fdee-685f-4.. Heritage Place E35N33-32_000... Alternative Refe.. Defensive/Fortification; Religiousffade/Commercial Definite; Definit.. |

11 EAMENA-01171... febcd384-eedd-... Heritage Place Al-Moez Castle:.. Alternative Refe.. Defensive/Fortification; Domestic; Entertainment/Leisure; Military;... Definite; Definit... |l

12 EAMENA-01172... beellbed-37ea.. Heritage Place Castle of Toron;... Alternative Refe... Defensive/Fortification; Domestic; Relig\ous;.adefCommercial Definite; High; ...  5u
13 EAMENA-01172... 215b0307-692-... Heritage Place E35N33-12_000... Alternative Refe... Religicus @ High Irry
14 EAMENA-01176... fada9671-0cTc-... Heritage Place DaA aat el Aati.. Alternative Refe... Domestic: Religious g High; High Su
15 EAMENA-01178... bad%elb2-0dE9.. Heritage Place E36MN34-12_000... Alternative Refe.. Religiousi High Re
16 EAMENA-01337... 2ebadadf-635e.. Heritage Place Beit Aziz; Bziza; ... Alternative Refe.. Religiousff) Definite Re
17 EAMENA-01339... lae3a7lc-8ale-.. Heritage Place Bi'qat Mizpa; D... | Alternative Refe... Defensive/Fortification; Religious@ High; High Ur
) L3

abe Function _|Religious @ & Case sensitive -

We now want to mark these sites so we can easily find them again more easily. We will do this
by creating a new field.

o Selectall 17 “Religious” sites by selecting the row number next to the first, holding shift,
and selecting the row number next to the last site.
o Then click the “Field Calculator” button.

@ ANl Roman_Sites_Lebanon_IV : Features Total:

6, Filtered: 17, Selected: 17 — [m} s

/ 2 ® 85 LT E P J ILIEL
ArchesID ResType

ab< Function _|Religious a Case sensitive = |
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In the Field Calculator type “Religious” for “Output field name”

Change “Output field type” to “Text (string)”.

Type “ ‘Religious’” into the “Expression” box (you must include the single quotes).
Click OK.

?Q:'E::C:-.:_.:-.'.:' |

v Only update 17 selected features

V| Create a new field Update existing field

Create virtual field
Output field name | Religious @
Output field type | Text (string) @ =

Output field length | 10 = | Predsion | 2
Expression Function Editor

QU search... Show Help

ol |t | I | I |l |l | I R

row_number -
'Religious' @ =

Aggregates
Arrays

Color
Conditionals
Conversions
Date and Time
Fields and Values
Files and Paths
Fuzzy Matching
General

fRanmatn:

¥ YT T T Y Y Y FYTETTT

Qutput preview: 'Religious’

@ You are editing information on this layer but the layer is currently not in edit mode. If yvou dick OK, edit mode will automatically
be turned on.

oKk @ | Cancel Help
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If you scroll to the last column in the Attribute Table, you will see that it is now the “Religious”
column and that all the sites within it have the same label.

Q All_Roman_Sites_Lebanon_|V :: Features Total: 196, Filtered: 17, Selected: 17 — O x
VAE R B=0E-N - AR 2 TESD RREZEZE = &8
| ancprim_Mame  * | =| € || ~ || UpdateFiltered | Update Selected

Jjein_DIS_1 Jjoin_CATCH Jjoin_UPLAN Jjoin_ENDOR join_DIS_A join_ORD_S join_ORD_C join_ORD_F join_HYBAS Religious @

‘ abc Funcﬁon_lRehgmus a ‘ Case sensitive =

e C(lick the Filter “Function” button and select “Show All Features”

@ All_Roman_Sites_Lebanon_|V «: Features Total: 196, Filtered: 196, Selected: 17 - O x

zB o B6 <8 B8 2 TESXR BERPE 5 @&

‘ abe Prim_Name ¥ ‘:lEl ‘ - “ Update All H Update Selected
n DIS 1 join_CATCH join UPLAN Jjoin_ENDOR join_DIS_A join_ORD_S jein_ORD_C join_ORD_F join_HYBAS Religious ® |~

1 19.51 202, 0/ 2.620000000000... 3 1 6 2120000850 | NULL

2_ 19.51 202. 0 2.620000000000... 3 1 3 2120000850 | NULL

3_ 14, 141 0 0.186 1 1 7 2120000840 | WULL

T 14, 4.1 0 0.186 1 1 7 2120000840 | NULL

5_ 1951 202. 0/ 2.620000000000... 3 1 & 2120000850 | NULL

6_ 19.51 202. 0/ 2.620000000000... 3 1 B 2120000850 | NULL

77 19.51 202, 0/ 2.620000000000... 3 1 6 2120000850 | NULL

3_ 19.51 202. 0 2.620000000000... 3 1 3 2120000850 | NULL

9_ 14. 141 0 0.186 1 1 7 2120000840 | NULL

F 0 2.620000000000... 3] 1 6 2120000850 | NULL

- prce ]

12 0 3.327000000000... 3 1 B 2120000930 | NULL

2| 0

T Show Selected Features

T Show Features Visible On Map 0 8.867000000000... 3 1 6§ 2120746920 WULL

T Show Edited and New Features 0 1.785000000000... 2 1 6 2120000910 NULL
Field Filter

0 14.77200000000... 4 1 5| 2120000950 | WULL

Advanced Filter (Expression)
p

Stored Filter Expressions b
T @ow Al Featuresvl

You will see that only the fields you selected have the “Religious” label.
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We now want to repeat this process for settlement sites.

Click the Filter “Show All Features” button and select “Field Filter” > “Interpreta|[tion]”.
Type “Settlement” in the bottom box and press the Enter key.

Select all the filtered records using the Shift key.

Click the “Field Calculator” button.

Create a “Settlement” text field.

Type “ ‘Settlement’ ” into the “Expression” box and click OK.

)’ n

v | Only update 196 selected features

v | Create a new field Update existing field

Create virtual field
Output field name | Setdement
Output field type | Text (string) -

Output field length | 10 = | Predsion | 2
Expression Function Editar

Q Search... Show Help

row_number 4
Aggregates
Arrays

Color
Conditionals
Conversions
Date and Tirme
Fields and Values
Files and Paths
Fuzzy Matching
General

Ranmctne

'Settlement’

F T T YT T T ETTTT

Output preview: 'Settlement’

0K Cancel Help
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e C(lick the Filter “Interpreta[tion]” button and select “Show All Features”.
e (lick the “Edit” button to turn editing off.
o C(Click the “Deselect all” button to clear the selection.

Features Tota Filtere electe - O >
J e g LT E P PEEEe
join_CATCH join_UPLAM join_ENDOR 'Join_DIS_A join_ORD_S join_ORD_C join_ORD_F join_HYBAS Religious ® Settlement @ =
1 }.51000000000... | 202.5000000000.., 0 2.620000000000.., 3 1 [ 2120000850 | NULL MNULL
2 151000000000... 202.5000000000... 0 2.620000000000... 3 1 3 2120000850 | NULL NULL
3 138000000000... 14.19999999999... 0 0.186 1 1 7 2120000840 | NULL MNULL
4 L38000000000... 14.19999999999.., 0 0.186 1 1 7 2120000840 | NULL Settlernent @
5 151000000000, 202.5000000000.., 0 2.620000000000... 3 1 [} 2120000850 | NULL MNULL
6  }.51000000000... 202.5000000000... 0 2.620000000000... 3 1 53 2120000850 | NULL NULL
7 151000000000, 202.5000000000... 0 2.620000000000... 3 1 & 2120000850 | NULL NULL
8 151000000000... 202.5000000000... 0 2.620000000000... 3 1 i} 2120000850 | NULL NULL
9 138000000000, 14.19999999999.., 0 0.186 1 1 7 2120000840 | NULL NULL
10 1.51000000000...  202.5000000000... 0 2.620000000000... 3 1 i} 2120000850 | NULL NULL
11 5.75000000000... | 36.60000000000... 0 0472 1 1 T 2120000840 Religious @ NULL
12 B50000000000... 216.9000000000... 0 3.327000000000... 3 1 i} 2120000930 | NULL Settlernent @
] b

T show All Features _

If you scroll to the right you will see that you now have two new fields with “Religious” and
“Settlement” sites marked separately.
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We are now going to calculate some statistics based on these two fields to try and answer our

questions.

e On the Menu select “Processing” > “Toolbox”.

e Expand “Vector analysis” and double-click on “Statistics by categories”.

(@ *Geospatial_Analysis - QGIS - a X
Project Edit View Layer Settings Plugins Vector Rester Database Web Mesh [
o/ 3 Ctrl+Alt+T = = i D
DeERRs Oepeonpp - [k E-REEMIs-0m-
== ; raphical Modeler... Crl+Alt+G =
N - B )
ﬂ @V ’m ) 4 (D History... Ctrl+AltsH
Ctrl+Alt+R
S 7 8B N - - = N ! | ) Edit Features In-Place
Browser ® Processing Toolbox
LeY®eO e 08 TN
'+ Favorites = Q_search
» % Spatial Bookmarks » (O Recently used
» [ Project Home » @ Cartography
» [6] Home » (Q Database
r O » @ Filetools
» DA » @ Graphics
» e » @ Interpolation
» OFR » @ Layertools
» O » @ Network analysis
> Owa » (@ Raster analysis
» @ GeoPackage » @ Rasterterrain analysis
/7 Spatialite » @ Raster tools
! PostGIS - @ @ Vector analysis
2 Basic statistics for fields
ey ex % Climb Along Line
¢ eV -FA0 9 Count points in polygon
-V AR Sites Leb W ¥ DBSCAN clustering
= W) Distance matrix
v ® 2-171 g "
e 4 Distance to nearest hub (line to hub)
v 171 - 442 4% Distance to nearest hub (points)
vl ® 442-695 % Join by lines (hub lines)
V] ® 695-847 3 K-means clustering
v e aa7-1104 %;ﬁunique;anues“
= 4% Mean coordinate(s)
Ul® ued-1di2 # Nearest neighbour analysis
vl @ 1312-1520 & Overlap analysis
vl © 1520-3314 @7 Statistics by categories
» [] 2 All_Roman_Sites Lebanon_iil #9 Sum line lengths
~ W'/ HydroRIVERS v10_eu UTM » @ Vector creation
vl 1-15 » @ Vector general
w1527 » @ Vector geometry
vz Sk
e fector selection
‘5 07,299, » (Q Vectortable
V] — 299 - 1404107 » % GDAL
» [] @ Hillshade V@ GRASS
» V| @ SRTM_Lebanon_UTM \ » & sach
V! [7] ne_10m_admin_0_countries I

| Q Type to locate (ctri+) | 2legend entries removed.

Coordinate | 762813,3839724 |9 Scale | 1:920409 |~ | @ Magnifier | 100%

|2] Rotation [0.0° |2 VIRender @ epsaiaze @

For “Fields with categories” select “Religious”.
Click Run.

Select your sites shapefile for “Input vector layer”.
For “Field to calculate statistics on” select “Elevation”.

@ statistics by Categories

Parameters | Log |

Input vector layer

" All_Roman_Sites_Lebanon_IV [EPSG:32636]@)

[] selected features only
Field to calculate statistics on (if empty, only count is calculated) [optional]

| 1.2Elevation_@ - |

Field(s) with categories

| 1 elements selected

Statistics by category

| [Create temparary layer] | |:|

Open output file after running algorithm

Statistics by categories

This algorithm calculates statistics of fields
depending on a parent dass.

[ 0%

|Run as Batch Process....
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A new table will be added to the Layers Panel.

e Right-click this table and select “Open Attribute Table”.

/ = L: " T E®P EE = @

Religious count unigue min max range sum mean @ median@ stddev
1| Religious @ 17 17 19 1370 1351 12041 708.2941176470.., 718 434.5632376515...
2|NULL ¢ 179 114 2 2241 2239 91175 | 509.3575418994... 32 650.1943411668...

1
| T Show Al Features _

You will see that statistics have been calculated on the elevation of religious sites and non-
religious sites.

We are most interested in the mean and median statistics.

o The ‘mean’ value is the average elevation of the sites in that group.
e The ‘median’ value is the middle value in the list of the elevations in that group.

In this case, both the mean and the median elevations are considerably higher for religious sites
than the non-religious (NULL) sites. This helps us to answer the question of whether or not
Roman religious sites are higher than other Roman sites: Roman religious sites are, on average,
located at higher elevations than other Roman sites.

Now we are going to use the same method to answer our second question.

Double-click again on “Statistics by categories” in the Processing Toolbox.
Select your sites shapefile for “Input vector layer”.

For “Field to calculate statistics on” select “Distance”.

For “Fields with categories” select “Settlement”.

Click Run.

Right-click the new table and select “Open Attribute Table”.

o~ g LT E S D ¥ E = 5 &
Settlement count unique min max range sum mean median @ stddev

1| Settlement @ 67 67 2.419844047987... 2717.714564904... 2715.294720856... | 52988.94606720... T90.8797920567. @ 640.647986213548 600.3689966436... 2.4

2|NULLE 129 129 5.63082972783527 3314.320634986... 3308.60880525843 134604.2765018... 1043.444003890.¢ 1013.281652896.4 726.8913982296... 5.6

K

| T Show al Features

Notice that both the mean and median values for Settlement sites are considerably higher than
for non-settlement (NULL) sites. Therefore, we can conclude that our Roman settlement sites
are closer to river channels on average than non-settlement sites!
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If we want to keep our results we need to save them.

e Right-click the newest table and select “Make permanent”.
e For file-type select “MS Office Open XML Spreadsheet”.
e (lick the Browse button [...] and save it in the Geospatial folder and click OK.

Layer name | Settlement_Statistics

Encoding

w Layer Options
OGR_XLSX_FIELD_TYPES | AUTO

OGR _¥LSX_HEADERS AUTO

w Custom Options

Data source

e Repeat for the other table

(& Save Scratch Laye |
|
[
Format MS Office Open XML spreadsheet XL -
File name  |W:\Desktop'GI5\Geospatial\Settement_Statistics. wlsx <] [ ]

UTF-8

ok @ Cancel Help

You can now also open these files in Excel or other spreadsheet software if you want.

PRACTICE: use this method to calculate the average upstream catchment area for a site

category of your choice.

ACTIVITY: set yourself some questions relating to elevation and/or hydrology from your data
and answer them using these simple geospatial analyses.



