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GIS TUTORIAL 2: Georeferencing Maps and Corona in QGIS

In this tutorial you will learn how to find, download, georeference and digitise scanned paper
maps and Corona imagery in QGIS.

1 Georeferencing Maps (video tutorial playlist)

We are going to find, download, georeference and digitise archaeological features on scanned
paper maps in QGIS.

1.1 Finding maps (video tutorial)

The first stage to georeferencing maps is findings and downloading them. Several websites have
maps available to download that are suitable for georeferencing, this tutorial will show you two
of them.

e Inyour web browser (e.g. Chrome) visit https://legacy.lib.utexas.edu/maps/

e
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Jexas Online Maps of Current Interest
Historical
Thematic « Austin - COVID-19 Dashboard (City of Austin)
Topographic . + Texas - COVID-19 Dashboard (TXDSHS)
Other Map Sites » California Fires Map (CAL FIRE)
Map Sites « California - County Fire Maps (ArcGIS)
Map Dealers + United States - Coronavirus Cases (New York Times)
Cartographic Reference + United States - COVID-19 Case Mapper (Big Local News)
E:n;y Map Sites + United States - Coronavirus Tracker (Infection2020)
Country Map Sites ¢ United States - COVID-19 Maps (CNN) )
Historical Map Sites . Un!ted States - Tracking the _Novel Coronavirus (Reuters)
= + United States - U.S. Coronavirus Updates (Axios)
Outline Map Sites + United States - COVID-19 State Action Tracking Chart (National Governors Association)
Route Planning Sites « United States - Racial Inequality of Coronavirus (New York Times)
State Map Sites « United States - Black Lives Matter Maps (New York Times)
Weather Map Sites + United States - Mapping Police Violence
Topical Map Sites + United States - Who Left New York (New York Times)
U.S. Economic Situation + World - Coronavirus Map (Johns Hopkins)
Maps + World - Coronavirus Map (New York Times)
Oil and Gas Maps + World - Tracking the Spread of the Novel Cronavirus (Reuters)
Mare Topical Maps + World Travel Restrictions Map (IATA)
+ World - How the Virus Got Out (New York Times) v |

This website hosts the Perry-Castaneda Library Map collection, which has thousands of scanned
paper maps that are available for download. The maps are organised geographically by region
and country.
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e Scroll down and click on “Maps of the Middle East” (or “Maps of Africa” for Tunisia).
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« Maps on Other Web Sites including:
= Country Maps, City Maps, State Maps, Historical Maps and Outline Maps
= Cartographic Reference Resources

= Online Map Collection - Frequently Asked Questions
= Guide to the PCL Map Collection (Printed Maps)
= University of Texas at Austin Campus Map and Historical Campus Maps
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e Find and click on your country of interest.
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Route Planning Sites [(‘.aspian Region] 0il and Gas Infrastructure in the Caspian Sea Region 2001
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Iran Maps
Iraq Maps @
Israel Maps
Israel-Lebanon War Maps, July 2006
Jordan Maps
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Kuwait Maps
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o Look through the larger scale maps to see if any are of interest to you, maps useful to
archaeologists are often grouped under “Historical maps”.

- & Irag Maps - Perry-Castafieda | X il

&« ¢ o © £ https://legacylib.utexas.edu/maps/irag.html g -9 +yINDO &S VODom =
Iraq: Population Density From Atlas of the Middle East, CIA, 1993 (185K) ~
* Iraq: Time Line "Major Events Prior to 1975, Important Events from 1975 to Present” From Iraq: Country Profile [map], CIA,

January 2003 (151K) Chart

Iraq: Time Line From Atlas of the Middle East, CIA, 1993 (210K) Chart

Kurdish Areas in the Middle East and the Soviet Union 1986 (254K)

Kurdish Areas of Northern Iraq From Iraq: Country Profile [map], CIA, January 2003 (165K) and pdf format (164K)

Kurdish Lands From Iraq: A Map Folio, CIA, 1992 (319K)

Kurdish Lands (location map) From Irag: A Map Folio, CIA, 1992 (235K)

“ e e e

Historical Maps

Babylon From Irag and the Persian Gulf. Great Britain. Naval Intelligence Division, 1944 (173K)

Babylon 1829 (225K) From Travels in Chaldaea, including a journey from Bussorah to Bagdad, Hillah, and Babylon, performed
on foot in 1827, published by Henry Colburn and Richard Bentley, London, 1829.

Baghdad 1849 (176K) Part of "The River Euphrates From Hit to the Kuthah River and The River Tigris from Sammara to the Abu
Hitti Canal..." from Maps volume, sheet VII of The Expedition for the Survey of the Rivers Euphrates and Tigris, Carried on by
Order of the British Government in the years 1835, 1836, and 1837... by Francis Rawdon Chesney. London, Longman, Brown,
Green, and Longmans, 1850.

Baghdad 1944 From Iraq and the Persian Gulf. Great Britain. Naval Intelligence Division, 1944 (346K)

Baghdad - Northwest Baghdad No. 1, 1:12,500, Edition 3-AMS, Series K941. U.S. Army Map Service, 1958 (7.3MB)
Baghdad - Northeast Baghdad No. 2, 1:12,500, Edition 3-AMS, Series K941. U.S. Army Map Service, 1958 (4.4MB)
Baghdad - Southwest Baghdad No. 3, 1:12,500, Edition 3-AMS, Series K941. U.S. Army Map Service, 1958 (4.8MB)
Baghdad - Southeast Baghdad No. 4, 1:12,500, Edition 3-AMS, Series K941. U.S. Army Map Service, 1958 (5.7MB)
Baghdad 1961 Baghdad Bus Map (708K) and map cover and route information (291K)

Basra Area 1942 (423K) map key and scale (185K) Part of sheet H-38 L Basra. Edition June 1942. Original scale 1:253,440
Compiled and Reproduced by India Field Survey Company, December 1942. Published by the U.S. Army Map Service, May 1943.
Erbil 1944 From Iraq and the Persian Gulf. Great Britain. Naval Intelligence Division, 1944 (238K)

@ Iraqg and Iran Series K501, 1:253,440, U.S. Army Map Service, 1931-

« Iraq: Ballistic-Missile-Related Facilities From Iraq’s Weapons of Mass Destruction Programs, U.S. Director of Central
Intelligence, October 2002 (37K)

Iraq: CW-Related Production and Declared Sites of Deployed Alcohol-Filled or Chemical Agent-Filled Munitions During
Desert Storm From Iraq's Weapons of Mass Destruction Programs, U.S. Director of Central Intelligence, October 2002 (62K)
Iraq: Declared BW-Related Sites From Irag's Weapons of Mass Destruction Programs, U.S. Director of Central Intelligence,
October 2002 (52K)

Iraq: Declared Nuclear Facilities From Iraq's Weapons of Mass Destruction Programs, U.S. Director of Central Intelligence,
October 2002 (39K)

Iraq Oil Industry Operations 1953 From Irag Today. Directorate-General of Propaganda, Baghdad, 1953

Iraqi Missile Capabilities From Conduct of the Persian Gulf War: Final Report to Congress, U.S. Dept. of Defense, April 1992
(338K)

Iraq Tourist Map - North, Iraq Tourist Map - South and map legend from Iraq Tourist Map. Iraq Tourism Administration, ca
1970 (935K)

Iraq - Southern Deserts of Iraq From Iraqg and the Persian Gulf. Great Britain. Naval Intelligence Division, 1944 (177K)

Iraq - Western Desert of Iraq From Irag and the Persian Gulf. Great Britain. Naval Intelligence Division, 1944 (211K)
Karbala 1918 "Sketch-plan of Karbala in 1918" from Irag and the Persian Gulf. Great Britain. Naval Intelligence Division, 1944
(243K)

Kuwait Historical Maps 1987-1991

Mosul 1944 From Iraq and the Persian Gulf. Great Britain. Naval Intelligence Division, 1944 (317K)

Tigris and Euphrates Near Baghdad, Ancient and Modern Courses From Irag and the Persian Gulf. Great Britain. Naval
Intelligence Division, 1944 (209K)

« Other Middle East Historical Maps

* s e e e
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e Sometimes large map series will have index maps that can help you to find a specific
map.

The University of Texas at Austin
&7 University of Texas Libraries

|smLFT Search ~ | G0

Find, Borrow, Request Research Help & Support Study Spaces & Technology About the Libraries Ask a Map Question
Home = Finding Information > PCL Map Collection > Irag & Iran AMS Tapographic Mags
Iraq & Iran 1:253,440
Series K301, U.S. Army Map Service, 1931~

Index Map @

Complete list of map images in this collection:

Ahmad Wal Sheet H-41 R, 1:253,440 (3.6 MB)
Ahwaz Sheet H-39 A, 1:253,440 (3.2 MB)
Adaz Sheet [-40 Q, ) (3.6 MB)

Ali Gudar 5 ,440 (4.6 MB)
Al Hadhr 5h 440 (2.6 MB)

Anarak Sheet [
Anardara She 41 T, 1:253,440 (2.2 MB)
Andkhui Sheet 1-41 ¥, 1:253 440 (2.8 MB)
Aokal Sheet I-41 N, 1:253,440 (2.0 MB)

Aq Chah Sheet 1-42 0 (2.8 MB)

Aokal Sheet 1N 1 0 MB)

Aq Chah Sheer 1-42 5, (2.8 MB)

Arak Sheet 1-39 H, 1:253 4.3 MB

Arasun Sheet I-40 H, 1 0 (1.7 MB)

Ardakan Sheet H-39 1, {3.5 MB)
3.9

Ardebil Sheet 1-39 G, 1
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e Otherwise you can just search and browse until you find a useful map to click on.
e To save a map, right click on it and select “Save Image As” and save it in your GIS folder.

= ]

no®vVvmoem =

‘@ txu-pclmaps-oclc-6589753-n=- X [

c @

O 2 egacy.lib.utexas.edu/maps/ams/iraq_and_iran/t

Copy Image
Copy Image Location

® Save Image As...
Email Image...
Set As Desktop Background..
View Image Info
Inspect Accessibility Properties
Inspect Element (Q)

%= [#] Addimage to list
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Another useful website for maps is the National Library of Australia Trove website.

e Inyour web browser (e.g. Chrome) visit https://trove.nla.gov.au/
e Type the name of the country that you are interested in into the search bar.
e Change “All Categories” to “Images, Maps & Artefacts” and click the Search button.

€ Home - Tove x
« c @ 0 a nla.gov.au - O % ¥y moOGvVvODeoewm =
TROVE ABOUT WELP NEWS PARTNERS SIGNUP LOGIN
—_—
Explore Categori: G ity h First Australians

Search. Uncover. Australia

®Jordan @ Images, Maps &

Trove is a collaboration between the National Library of Australia and hundreds of
Partner organisations around Australia. R OV E
— Partners
See our Partners

I TROVE SPOTLIGHT

Unlocking family
secrets

Education in
Colonial Victoria

COLLEC RE: FROM

e Under “Refine Your Results” tick “Maps” and “Online”.
¢ You can also refine your results to only include large scale maps if you have a large
number of results.

© Search - Trove x
« C @ 0 & nla.gov.su/se. andd-a w - @ +rMOSGVODowm =
Images, Maps & Artefacts
‘ Jordan Q
Advanced search
{
B IMAGES, MAPS & ARTEFACTS 108 totof esults SORBY: | pgceance = M REFINE YOUR RESULTS
Type
© B 1aps (106)
: Images and artefacts (1
e ¥ ¥
4
A Government :
publication, Map/Single %] oh ()
map, Map - 15 Y
2 S Map 1 R Map, Map/Single map,

o AtNasonal Libary 1 Map/Electronic - 1559

L] D, @ 4 i

8 Acco s 2

map, Map 5193

19862004 o " o

P -

T4

Access
@8 Online (100
A ditics apply (3).

M Map 3 ecnion
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e (lick on a map or map series that you are interested in and then “View” followed by the
link that appears under “Free Access”.
€ A ale 1.7, 2"t »
« c o D &m nlaGov.aL, ok : anil-art 20% - @9 +r M 2@ VODoOoMm =
| Jordan Images, Maps & & E
Akaba, scale 1:7,500 [cartographic material] / prepared from a
series of aircraft photographs taken by H.M.S."Raven II", August
1916.
Ml Government publication; Map- 1916
I FREE ACCESS
® Natsonal Libeary of Australia digitised
vl
e Ifyour map is just a single map you can then press the Download button followed by

“Start Download” (usually the JPEG is of sufficiently high quality).

o

¢ @ 0 a nla.gov.au SN OB +4 +y N 9O VODOomM =

Download
Select the images you want to download, or the
whole document.

Available formats

© @® JPG (compressed ZIP file)

z TIF (high resolution TIF file)

LW startdownload [

Ofolalofefx

AKABA




EAMERNL

Endangered Archaeology in the Middle East & North Africa

e Ifyou want to explore your map first before downloading, you can use the navigation
tools to examine it in detail.

0 togen X
- c e 0 a nlagov.au - O frMOGVEODoOom =

Download

Select the in you want to download, or the

whole do

Available formats

® JPG (compressed ZIP file)

TIF (high resolution TIF file)

LB 8 & ©

<

If you have clicked on a series of maps you can use other tools to explore other maps in the
series.

e By clicking “Down a Level” or “Up a Level” you can switch between the index map and
the individual maps in a series

« c @ 0 & nla.gov.au o +rMOGVODOoO®m =

#

Details © own a level + @

Creator JORDAN -- 1:50,000

United St e m Jordan 1:50,000 (K737) - 1961-70 m

United States. Army Map Service
o

Title s
G Jordan 1500 by the Army Map Service D ol Il A

s, U.S. Army E sl 7 P |

& |

Call Number D] Y TW | “
B MAP G7510 550 . B o 1 o o o B B B e e T

y 2) B RS e

Created/Published | | |« 1 |

B Bl (Washington, D.C. : The Service, 1961-1970) @ YA Y L1 69
1] - 1~

PR Extent I— ﬁ L | b

170 maps : col. ; 56 x 48 cm, L ' 1y “ 1°1° 1"\

Items 1 ‘ T R R R >

2 B IS Nl Bl Bl S Bl Sk AV

|
w Catalogue & Ty Z 3
h4 L
A B T, | ”
‘B |
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e Once at the individual map level, you can then click “Previous” or “Next” to view other
maps in the same series.

0 t X
<« cC o O a nlagov.au - O O +r MOSGSVODoOom =
—
A H v
Details lu Next>®  Upalevel
Creator

United States. Army Map Service

Title

Jordan 1

\f@‘l S [ _,[ \ L H ‘ \ I\ EDITION 1-TOP|

(ASIAM), Corps of Engineers, U.S. Army

000 / prepared by the Army Map Service E

MAP G7510 s50

o
©
@ Call Number
. ]
n

Created/Published - ~
Washington, D.C. : The Service, 1961-1970]
~ Extent |

170 maps: col. ; 56 x 48 cm —
Jobal o HHikis

fiew Catalogue

e You can then download the maps individually (as above) or you can download the whole
series by clicking “Up a level”, clicking the download button and ticking “select a range of
images to download” before clicking “Start Download”.

« ¢ @ (02N nla.gov.au. - @0 Yy MOS VDo =

TRO E ABOUT MELP NEWS PARTNERS SIGNUF

A H
Download @ Down a level
Select the images you want to download, or the JORDAN -- 1:50,000
whole document Jordan 1:50,000 (K737) - 1961-70 m
Available formats P
R
® JPG (compressed ZIP file) T
e PPPETIC M. LS .
TIF (high resolution TIF file) [ 5 -l l ], l
oB

Include

£ Select A Range Of Images To Download @

ol
Arange of images: —J
O, O L +

Selected: 1- 21 (21 Images)

Sfojalofofx
4
A
A A A A A A 4 4

Notes:

Only images within this set will be downloaded

Some images in your selection may not be available ! il
to download | :
L1y 1

Your download size will increase as you select more

mages.

Start download [e) NLA holds sheets shown in pink
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The maps will be downloaded into your Downloads folder as a zip file
Move this into a Maps folder in your GIS folder and then extract it by right-clicking the

zip file, e.g. by going to 7-Zip > Extract Here, or use another un-archiving program.

I:| [TH Preview pane

Navigation [TH petails pane

pane =

Panes
<« v P
MName

Extract

Share View

(=] Extra large icons
Medium-sized icons

EE List

» ThisPC » Desktop » GIS » Maps »

s

Maps

Compressed Folder Tools

® (& nla.obj-23323

1item

[&] Large icons I [T+ [ rtem check boxes
Small icons - - |:|]':|v File name extensions
= - — Sort
[ Details = by~ % Hidden items
Layout Current view Show/hide
v 0
Date modified Type Size
. zip Archive 512,327 KB

Open
B Share with Skype
® 7-Zip > Open archive
[&f Edit with Motepad-++ Extract files...
Ea Scan with Microsoft Defender... ® Extract Here
|£* Share Extract to "nla.obj-233235674\"
Open with > Test archive
Restore previous versions Add to archive...
Send to 3 Compress and email...
Add to "nla.obj-233235674.zip.7z"
cut Compress to "nla.obj-233235674.zip.7z" and email
Copy Add to "nla.obj-233235674.zip.zip"
Create shortcut Compress to "nla.obj-233235674.zip.zip" and email
Delete
Rename
Properties

1item selected 500 MB

— O s
Hide selected Options
items <
S Search Maps
f=5 =

PRACTICE: download one map from Perry-Castaneda Library Map collection and another from

the NLA Trove website. You can also explore https://www.oldmapsonline.org.

10
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1.2 Georeferencing maps (video tutorial)

To display your georeferenced map in QGIS with other data, you first must georeference it. The
exact method that you should use depends on the nature of the map.

e Ifyour map has a grid, you should follow these instructions.
e If your map has no grid, then you can follow the instructions for Corona imagery in the
next part of the tutorial (Section 2).

Create a new project in QGIS by going to ‘Project > New’ on the Menu

e Add a satellite imagery XYZ basemap layer to your blank map (e.g. Google Satellite or
Bing).
o Refer to GIS Tutorial 1 for instructions how to add a basemap.

To georeference your map we need to use the Georeferencer tool in QGIS. This needs to be
turned on before you can use it.

e On the Menu navigate to ‘Plugins > Manage’ and Install Plugins.
e C(lick the “Installed” tab, tick “Georeferencer GDAL” and click Close.

@ Plugins | Installed (16 ped

Q Search...

v/ @ arrayPlus Installed Plugins
4 Coordinate Capture

o
[

i Installed @

3 /|5 DB Manager Here you only see plugins installed on your QGIS.
2 Mot installed & eVis Click on the name to see details.
V|7 Geometry Checker Click the checkbox or double-click the name to activate
7@ Upgradeable T Georeferencer GDAL @ or deactivate the plugin.
‘ 5 GP5 Taols You can change the sorting via the context menu (right
* New @ MetaSearch Catalog Client click).
1 MMNJoin
% Install from ZIP i OfflineEditing
|C}, O5 Translator 11
# Settings |1 Processing

V| i QCopycanvas

b QuickMapServices
& Topology Checker

@ Visibility Analysis

‘ Upgrade All ‘ Uninstall Plugin Reinstall Plugin

Close @ Help

e Then on the Menu navigate to ‘Raster > Georeferencer’.

11
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This will open the Georeferencer Window

B a Mee Beep

GCP tabhe a8

Transform: Not=et  710-518  EPSG

Firstly, we need to add your map to the georeferencer.

e On the Menu go to ‘File > Open Raster’ or click the Open Raster button.
e Navigate to where you saved your downloaded map (e.g. GIS/Maps) and open your map.
e Use the Pan and Zoom buttons to explore your map.

B > [ @ 6% @ PP w ) fe M
(PR G pe
! Muwal, X MUBAIHI® / A
Tgl_gt Khidhal
ASh N

hal Jfari

GCP table

Transform: Notsel  2460.2-35427 None

12
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In order to georeference your map, we first need to find out which Coordinate Reference System
was used when it was drawn.

e This information is usually found somewhere on your map, often as part of the key, scale
and other data.

B> 53 @ 0 QPP P A e M
Hative height . 25r represems the approximate height in feet between the top and bottom of a steep slope.
word “‘Perennial™ against water features indicates that they generally contain water but the accuracy of the
'mation regarding perennial water on this map is not guaranteed and must not be accepted without further

sigation. IRAQ ZONE GRID (Purple)
Projection: Lambert Conical Orthomorphic
Spheroid: Clarke 1880
Origin: 32°30’N and 45°E
False Co-ordinates 1,500,C00 meters East
of Origin: 1,166,200 meters North
Scale Factor: .998786408

i coordinates are read horizontally from left, followed b
le 00 € e b cdtnme FCan accamanls ‘ALLS] ClLinsa DC :a N

GCP table

5

AR

8

Transform: Notset  1720.7.-4271.1 None

e Once you have found this information click on the CRS Button in the main QGIS window.
e Search for a Coordinate Reference System that matches the information given on the

map.
PP PNF LB @ ) #¥Is- T
B
Project Coordinate Reference System (CRS)
Mo projection {or unknownnon-€arth projection)
Fiter Feqrne @ -
Recently Used Coordinate Reference Systems
Coordinate Reference System Authorty 1D a2 @ e 2L P R 9
ight . 25 represents the approximate height in feet between the top and bottom of a steep slope.
lerennial™ against water features ndicates that they generally contain water but the accuracy of the
m; egarding perennial water on this map is not guaranteed and must not be accepted without further
e e Authorty 10 IRAQ ZONE GRID (Purple)
~ Lombert Conformal Conic
T — L2220 Projection: Lambert Conical Orthomorphic
- Spheroid: Clarke 1880
Origin: © 32030°N and 45°E®
False Co-ordinates 1,500,000 meters Easte®
of Origin: 1,166,200 meters Northe
Scale Factor: .998786408e
S yrdinates are read horizontally from left, followed by
:7 ekt S b R R e R B g e e e

an
Source CRS Destination CRS. -

Transtorm Notset 1885442733 None

Comventn| 7063411 B St 1gra118 v | L b 1000 2! Botmten (000 2 e e @

e In this case the numbers for “Nahrwan 1934 / Iraq Zone” exactly matches those
displayed on the map. However, unless you are also georeferencing an Iraqi map from

this series, you will have to find the right CRS based on the information printed on your
own map.
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Once you have found the right coordinate system click on it, click Apply and OK.

In the Georeferencer window on the Menu navigate to ‘Settings > Transformation
Settings’, or press the Transformation Settings button on the toolbar.

Change “Transformation Type” to “Projective”.

Change “Target SRS” to match the one you just changed the project to (e.g. Nahrwan
1934).

Click the [...] Browse button and give your new map a name in your GIS/Maps folder.
Tick “Save GCP points” and tick “Load in QGIS when done” and click OK.

G! Transformation Settings
| Transformation Parameters
Transformation type | Projective ] -
Resampling method | Mearest neighbour - |
| Target SRS @ | Project CRS: EPSG:3394 - Nahrwan 1934 /Irag: ~ L:,
|
Output Settings
| Output raster W \Desktop\GISMap\Majaf GR.Hf 4 @®
|
| Compression MNone B

| @ |V Save GCP points
Create world file only (inear transforms)

Use 0 for transparency when needed

Set target resolution
Huorizontal 0.00000
Vertical -1.00000
|
Reparts

Generate PDF map

Generate PDF report

V| Load in QGIS when done

| ok @ Cancel Help
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Now that we have set all the right settings, we can start the georeferencing process. To do this
we need to add at least four Ground Control Points (GCP) to the map’s grid, but bear in mind
that the more points we add, the more accurate the georeferencing will be.

e Zoom in to the top left corner of your map to view the grid.

e C(lick the Add Point button and carefully click on the corner of one of the grid squares

o Read the easting and northing coordinates of the grid and type these in, making sure to
get them the rlght way round!

B > [ %%

BRFEe U & 20 Q@ ) et e o il

(]
[= =

‘QEM{:"""“ tes - o_ao
| o %

Enter X and Y coordinates (DMS (dd mm ss.ss), DD (dd.dd) or projected coordinates (mmmm.mm)) which § 3 ‘3&

correspond with the selected point on the image. Alternatively, dick the button with icon of a pendil and > »

then dick a corresponding point on map canvas of QGIS to fill in coordinates of that point. ’, ‘Abbid e \ O b’g\ -}"/ 4"'70

x = g i o M Polics Po
X /East 1420000 @ | Y /North |1100000 @ e 3

V| Automatically hide georeferencer window

[ OK ! | | #2From Map Canvas Cancel

I 3 !' e \L
,E! - :‘7—“ & 4R Lahuf Bin Flr aun—’ ~J
¢ -
i b O&/ B ; . & \‘\ Nwan ad D'al
. e -, 4 -
1103000 ST B W _77,___~v
IR > M 3 n £ -
g Qi t as Saba ' (9\
ra
4 a2 0 \/ A"" Shuma.'u MuMmad al Haj ‘Al
| ,A‘ P f Tﬁ' 5" R‘??\'éid‘ \'\ Al Ghazd
GCP table B®

Transform: Projective 658,-922 None

e C(lick OK.
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A red dot will be added to your scanned map and the coordinates you typed will appear in the
GCP table. Be aware that these may be written in scientific notation e.g. 1420000 = 1.42 x 10¢ =
1.42e+06.

Georeferencer

File Edit View Settings

PG @ PEE DPLP R et ol
!7 #lo %, |
37 %%

0’ f\—,’ 0 <Y

&/ ‘A ﬁhvrw“- ‘ T
. 8 o0 S / ”/,\,Lahufﬂm Fir'oun> Ny \’ losd g {\{
“m’" I N~ Nwan ad Dand ) ‘
1103000 d ’,7, I Ty )\ ___,-’_ %
- % L / T
mi\---’/\;: Bo \Tv,.’\;’o\ . \
O B 8 y
‘%\, Vi ﬁ"l. Shwmly;l Mu\ammnd al Haj Md?"l'_ﬁﬂ‘ |
\‘ ‘r»n ir Rm“ids\-.\ “ar Ghazalal| . .
AN AR odisiong
P ‘—w / T L T 4 %.1’—1.1..1. |
GCP table B®
Visible ID Source X SourceY  Dest.X Dest. Y dX (pixels) dY (pixels) Residual (pixels)
v 0 718452 -818.13 1.42¢+06 | 1.1e+06 0 0 0

Transform: Projective 752,-966 None

o Check the location of the red dot on the satellite imagery in the main QGIS Map View
Window to make sure that it is in the right area.

DeBRRN QLR PRRABLER @6 -5-5-5 #¥I=-0 0
aeViswm @ 2 B

gevy=xeo
+ @ Geobackage

3" Google Satelite Hybrid
3" Google Temain
3" Google Tersin Hybrid
* Opensureathap
" OpenTopoMap
@ wes
W wes =
Layers BE
sREwY -BRO
* VI Google Satelite

Visble 10 SourceX  SourceY DestX DestY

o meas osnEREE e

X (pixels)  dY (pixels)  Residual (pixels)
o ° L)

Comonue| Lesiis, wies | scok Lz |+ | @ Mot | 10w
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e (Continue adding more points, at least one in each four corners.
o The more you add, the more accurate your map will be.
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e Once you have finished, check the red GCP points on the QGIS Map View Window to
make sure that they are located where you would expect them to be.

Q

Bz Oeren
RSV @

Browser 2

ieY®O

3" Google Saelite Hykrid
¥ Google Terrsin
3 Google Teran Hybrid
3 Opensireethap
3 OpenTopoMap
@ ws
Layers B&
“cawY * 20
VI Google Satelite

Georeferencer

LR R 1]

GO table
Vizible Source X
718376
20948
2%
7216
157275
157251

wbhwn=opB

RERIPIPY

Coxdrste 1493631,978528

@ PEP5e UALP R~ fioll

ScurceY  Dest.X
BIBIN 1426006
0168 149606
333928 1420006
22011 149006

BN 145406
AL 145ee6

& s 1eosas |-

DestY  di(piek) oY (pixelt)  Residusl fpixel)

11es06 04527 -0Nam 0477336
11606 132 026 14038
101e+06  -0584498 0658578 0280547
1016006 QEOM96 084832 103978
T11e-06  -0764368 0273306 081176
101es06 022544 0.0905383 oaans

Transtorm: Projectve Mean eroc 180017 12501622 None
@ Moonfr 0% 3 Rowton 00° 3 ViR ®osam @

e Ifyou make a mistake, GCP points can be deleted by using the Delete Point button, or by
right clicking and selecting “Remove” in the GCP table.
o The last column in the GCP table shows the amount of error (in metres).
Generally, the larger the number for each GCP the more QGIS has calculated that
this point is a mistake and needs to be removed or corrected. We will discuss
this more in the Corona imagery tutorial.
e Once you are happy with your GCP points, click the Start Georeferencing button [>].
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The map will be added to the main QGIS Map View Window and the Layers Panel.

| @ *Untitied Project -
I DEEBRRY ORI PRPALA . BLES & % #* 3= M-
B LAY A N -
[Bvoww 2% - 7 E -
pevy=zeo
» WA -
» @ GeoPackage y
£ Spatialite Ta
@ rostéis
P mssaL
® o2 i
@ WMswMTS Vel S
- @ XYZ Tiles N -.. -
¥ Google Maps -
¥ Google Satellite 'l" ' a
¥ Google Satellite Hybrid _| [——
Layers @zl ~
| @ w ¥ o -Ba0 4
v I Naaf GR® o
~ ¥ ¥ Google Sateliite Ly
et
. »
.v(.
- 0
Y i
A
> v ¥
S0 by
7 B B
Bl (R 2
§ s T Lo .
Type to locate (Ctr+K; Coordnate| 1563529,961711 | Scale| 1:1008577 ~ | (@ Magnifier | 100% +| Rotaten 0.0° 3 V Render ®ppsaine @

You should check that you are happy with the location of the map. Making it partially
transparent can help with this.

e Right-click your map in the Layers Panel and go to “Properties”.
e C(lick on the “Transparency” tab, move the slider to about 50% and click Apply and OK.

@ Layer Properties - Najaf_GR | Transparency b4

Q, w Global Opacity

{_} |s0.0% €@ |2
w No Data Value

Mo data value not defined

Additional no data value |

m Transparency @
w Custom Transparency Options

=
Transparency band |None = |
Transparent pixel list
Red Green Blue Percent Transparent |¥|
[#]
=
=]
] =]
8
st -] x® | e || roov® |[ reb |
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e Move around your map to make sure you are happy with the georeferencing.
If you are happy with it, you can close the Georeferencer Window.
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1.3 Digitising map features (video tutorial)

Having georeferenced our map, we now want to get some archaeologically relevant information
out of it, perhaps to get it into the EAMENA database, or make our own map, or do some
research and analysis. It is also a good idea to collect useful information about the sites as you
digitise them.

o TH N
SN § W et oyt 0) | ,.'/

7

e w3 s,

To get started:
e Zoom into the feature that you want to digitise.
e Decide whether the feature would be best recorded using points, polygons or lines.
e On the Toolbar click the “New Shapefile Layer” button.
e (lick the Browse [...] button, create a folder for your shapefile in your GIS folder, and

save it here.
For “Geometry type” select your preferred geometry.
Leave, or select, the CRS as WGS84.

20



EAME N

Endangered Archaeology in the Middle East & North Africa

We can now design our shapefile to include columns for the different information that we want
to record

e For each field:
o Giveita name e.g. Toponym.
Define the Data type e.g. Text.
Define the length of the data available e.g. 40 letters.
Click “Add to Fields List”".
If you make a mistake or no longer want a field, you can click on it and click
“Remove Field”.

o O O O

Q *QGI5 2 + georeferencing a map - QGIS = o %
Project Edit View Layer Settings Plugins Vectgsr Baster Database Web Mesh Progessing Help

DEBRRX OPLLAPP RALBLER &6 B-B-REEXIEEICT-

RELC/ZAMB 7/ BT R-BE < - o B
Browser 2%
gayry=ze

» P mMssaL & Fle rame | pesktop\Gs

Q New Shapefile Layer

@ wMswMTS FAe sondng (i

® | =plyoon
3 Google Maps (@ Nore ) Z(+Mvakies)
¥ Google Satellite @ EPSG:4326 - WGS 84

-
g.
Kl

Layers 2%

| @ Type tolocate (Crt+) Coordnate| 1429949,1175937 | Scale 1:4692 |~ | @ Magnher 100% 13| Rotaton [0.0¢ 3V Render @ e956:3399 @
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Now we have our shapefile, we now need to digitise our site or feature of interest.

Click on your new shapefile in the Layers Panel.

Click the Toggle Edit button on the Toolbar.

Click the Add Polygon/Point/Line Feature button on the Toolbar.

Draw around your site (for a polygon or line) and right-click when you have finished.
Fill in the other information in your shapefile - you can turn the map off in the Layers
Panel if you need to examine the satellite imagery.

e (lick OK when you have finished.

IPPFA, BHUS AG-N-E-LEE# I =" [T

pev=ao
| v 3 MmssaL
| » @8 os2
| @ WMS/WMTS
v @ XVZTiles
¥ Bing Satellite
¥ Google Maps
¥ Google Satellite
¥ Google Sstellite Hybrid
¥ Google Terrain
¥ Google Terrain Hybrid
¥ OpenStreetMap

Layers
s B e TV E-F 2O
| @ v/ [l Khan Mahawil polygons Topomym [Ishsn ol Hemer @

'® ¥ Khan_Mahawil_GR

~ ¥ 3 Bing Sateliite Vatle " {vs @

Dt Type Agrcultre @

Coordnate| 1431193,1175425 | W5 Scale | 1:4892  ~ | @@ Magafer 100% 2| Rotation [0.0° 3 VRender ®epscine @

For example, the name of the site above is given as “Ishan al Hamar” on the map, it is visible on
modern Bing satellite imagery, and the main obvious disturbance type is “Agriculture” as the
area around it has been ploughed and there is vegetation growing on parts of it.
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e Ifyou want to add additional fields, you can right-click the shapefile on the Layers Panel
and select “Attribute Table” and then click the “New Field” button

Q Khan_Mahawil_polygons i Features Total: 1, Filtered: 1, Selected: O — O x
ZzB < BE <« B $ENGTYTESP BRERE = @&
Toeponym Visible Dist_Type Feature
1/Ishan al Hamar  Yes Agriculture MWULL
@ Add Field *
Name  @)|interp |
Comment [ ]
Type .’Text {string) - l
Provider type string
Length @)/ 20 B
(@ ok || concel |
[ ? Show Al Feaiu'es_]
Q@ *QGIS 2 - georeferencing a map - GGIS - o x

Project Edd View Layer Seftings Plugine Vector Raster Database Web Meth Progessing Help

DR ORALNPPR "L BHERS QAQ-H-E-LEE¥Z=-0M-
QQV'KJBQ I@BD&%m tiBoe B

= B Y®0

» P MssaL -

» @ os2 Khan_Mahawil_polygon: - Feature Attributes

@ WMS/WMTS

e | Toponym shon i amer
¥ Google Maps Visble  Yes
¥ Google Satellit f
> Googlesuu:uybua Dist_Type Agriadture
" Google Terrain B Feature  Large Mound
¥ Google Terrain Hybrid q
¥ OpenStreetMap ~ Interp  Ted

Layers ax

| Q Type to locate (cri+) Coordnate| 1431196,1175435 |5 Scale|1:4892  ~ | @ Magnfer 100% 12| Rotaton [0.0° 3 VRendesr @ esene @
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You can change the visibility if this helps as described earlier.

| Project in

DEBRRX 0PSRN PPRALBLER &c - 54" H#I=-PO-
EOPEY WAEL S B

| Browser 2®
devr=zo

» I mMssaL =
» @ os2
@ WMS/WMTS
v @ XYZTiles
¥ Bing Satellite
¥ Google Maps
¥ Google Satellite
W Google Satellite Hybrid
¥ Google Terrain
" Google Terrain Hybrid
W OpenStreetMap

Toponym QdaTmaQs&m
Visble No

Dt Type |Agriaiture

Featwre  Structure

Interp  Fort

Q Type ta locate (Ctl+6) Coordnate | 1433054,1181766 (W5 Scale 1:4692 v | @ Magnifier 100% 2| Rotaton [0.0° S VRedes @@san @

If you come across a site that is better recorded with e.g. a point or a line rather than a polygon,
you need to create a new shapefile for the separate geometry type.

DEERRY 0RALPRPP "R BLERS 66 H-E-REEHE=-9 0
BTN WVALIEES -
= e

| Browser B® ®
R - ]

» I mssaL =
» @ om2
@ WMS/WMTS
v @ XVZTiles
¥ Bing Satellite
¥ Google Maps
¥ Google Satellite
W Google Satellite Hybrid
¥ Google Terrain
* Google Terrain Hybrid
¥ OpenStreetMap

Q

Toponym | Qal'a Musan as Sakm @
Vsble No @

Dist_Type [Devekpment @
Festre [Structre @

’* Intep Fort @

& L B =
Coordnate | 1433816,1178635 (W Scale | 1:4892 v | @ Magnifier 100% 2| Rotaton (0.0° s

s

PRACTICE: georeference the two maps you downloaded earlier and digitise some of the
archaeological features that they show.
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2 Georeferencing Corona Imagery (video tutorial playlist)

In this section we are going to find, download, georeference and digitise archaeological features
on Corona imagery in QGIS.

2.1 Finding existing georeferenced Corona imagery (video tutorial)

Some georeferenced Corona imagery is already available to view, download and import into
QGIS on the “Corona Atlas & Referencing System” website. This tutorial will show you where to
find it.

This is a very useful resource, but please be aware that the website is no longer being updated,
so not all the Corona imagery available elsewhere is on it. Also, the imagery has been rapidly
georeferenced, so it is not as accurate as if this had been done manually.

The website also focuses on the Levant and Egypt and hosts no imagery for Arabia or most of
North Africa. However, it is a good place to start exploring Corona imagery.

e In your web browser (e.g. Chrome) go to https://corona.cast.uark.edu/
e C(Click “Explore Atlas”.
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The red boxes show the different Corona missions that were carried out and that are available
to view and download on the CAST website.

e Inorder to view the available imagery, zoom in inside one of these red boxes.
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e You can use the slider tool at the bottom of the screen to view Corona and modern
satellite imagery side by side.

This website also shows other interesting information and contains a number of useful tools.

e C(Click on the Map Contents button, and turn on the “Sites” layer.
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e You can move the slider next to “Corona Imagery” to make it partially transparent
e Expand the “Corona Imagery” layer by pressing the [+] button to see the details of all of
the different imagery being displayed

i Map Contents

LEEE

M

LN N

s |
T — e

It is from this list of Corona Imagery that we can download imagery from the site.

e Zoom close into your area of interest.
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You will notice the number of visible Corona Imagery missions listed will decrease as you zoom
in.

e Expand each of the missions by pressing the [+] button next to them.
e Turn off each image in turn in order to decide which is the one you want to download -

i.e. the one covering the most useful area and with the best resolution - and then click
the blue download button [ V ] next to it.

¢ @ © & ntipsy/corona.castuarkedu/atias#zoom= 1 6&center=4884541.4060256 - O 0 moevmomem =

\Samarra)

e C(lick “Download GeoTiff".
o This will start the download - it is a big file so it will take some time.

e Once it has completed, move the image from the Downloads folder to a new folder
(named, e.g. Corona) in your GIS folder.

e Open QGIS and click the Open Data Source Manager button on the toolbar.
[ ]

Click the “Raster” tab, then click the browse button [...] and find your Corona image.
e C(lick on it, then Open, Add and Close.
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Your Corona image appears in QGIS.

PRACTICE: download a Corona image in your area of interest, or of a famous landmark, from
the CAST website.

2.2 Downloading Corona imagery from EarthExplorer (video tutorial)

The CAST website contains only a relatively small proportion of the available Corona imagery.
Large areas are not covered, the imagery is not perfectly georeferenced, and sometimes better-
quality imagery exists for a particular area elsewhere.

Therefore, we are going to download Corona imagery from the EarthExplorer website and
georeference it manually in QGIS.

e Inyour web browser visit https://ers.cr.usgs.gov/login and login.
o Ifyou do not already have an account, you can create one from the main page
https://earthexplorer.usgs.gov
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e On the Map navigate to your area of interest.
e (lick four times on the map to create a polygon around your area of interest.
o Ifyou make a mistake you can click and drag a point to move it or delete it by
pressing the big red [X] button next to it in the Search Panel.
e Then click the Data Sets button.

-' *

(€)> C @ 0 & t usgs.gov - 9o +yr MOSVODoOom =
DataSets = Agan x Search Criteria Summary (Show) Clear Search Criteria| |

To narrow your search area: type in an address or place name.
enter coordinates or click the map to define your search area
(for advanced map tools. view the help documentation), and/or
choose a date range.

1. Enter Search Criteria l - ’é} e
el
3 N

[P KuUShapefile Upload =\

Select a Geocoding Method
Feature (GNIS)
Search Limits: The search resuit kmit is 100 records, select a

Country, Feature Class, and/or Feature Type fo reduce your
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)
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All

= cide | Predefinedarea
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2 Lat 23° 17° 03" N, Lon. 057° 16' 37" E /R K
3. Lat 23° 17°03"N. Lon: 057* 34" 45"E /R
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L e B
USGS, AEX, GesEye, Gelmapping. Asroed, K63, IGP, UPR-EGP, and the GIS User Comeunty, £S5

Loafie! | Thes © Esri — Source: Es, i-cubed, USOA

3

PNTRFTETER Clowd Cover  Result Options

Search from y to: |1
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Data Sets » 5 <
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e Expand “Declassified Data”, tick “Declass 1 (1996)” and click “Additional Criteria”.

(&) C & 0 a uUsgs.gov -0 iMOOVODeoem =
beng dispiayed on the map. 1S ISSue 1S also resuiting In sc S from the same lablude that cross the IUL 10 erroneously appear In users
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Ciear Al Selected | Additional Crteria m aatel — Soorce: Ean boubed, USDA. USGS, AEX, GeaEye, Getmapong, Aceogr, 1GM, KIF, UPR.EGP, and e (15 Usés Commmunty, ESFS

Legal | A

15, Department of the interior
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e Expand “Camera Resolution” and select “Stereo High”.
e Expand “Download Availability” and select “Yes”, then click the Results button.

(€l C & 0 a usgs.gov - O F MOGVODOo®m =
being displayed on the map. 1his 1ssue 1S also resulting in scenes from the same lattude that cross the IUL to erfoneously appear n users search results. | hese 1ssues will be resoived -
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o Use the “Footprint” and “Image Overlay” buttons to explore your results.

K © & nupsyse £1,USGS.QOV e O +y MOOGVODeOew
-arthExplorer

We are aware of an issue that affects how footprints are displayed for scenes that cross the International Date Line (IDL). This issue does not affect the integrity of the data, only how it is
being dispiayed on the map. This issue is also resulting in scenes from the same latitude that cross the IDL to erroneously appear in users search results. These issues will be resolved
soon. Contact custservi@usgs gov with additional questions.

Search Criteria  Data Sets  Adaiional Crtena m Search Criteria Summary (Show) Clear Search Criteria

4. Search Results
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e C(lick the “Show Metadata and Browse” button to find out more about a particular image
including its Mission Number, click on the image to see it in greater detail.
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If you have many options for your particular area, you can look up the Mission number
on the Corona Wikipedia page to find out more about the quality of the imagery from
that mission: https://en.wikipedia.org/wiki/Corona (satellite)#Launches.
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You can also look up the mission number in the table on the USGS website to find out the
approximate resolution of the imagery:
https://www.usgs.gov/centers/eros/science/usgs-eros-archive-declassified-data-

declassified-satellite-imagery-1?qt-science center objects=0#qt-science center objects
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https://en.wikipedia.org/wiki/Corona_(satellite)#Launches
https://www.usgs.gov/centers/eros/science/usgs-eros-archive-declassified-data-declassified-satellite-imagery-1?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/centers/eros/science/usgs-eros-archive-declassified-data-declassified-satellite-imagery-1?qt-science_center_objects=0#qt-science_center_objects
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e Once you have decided on an image to download, click on the “Download Options”
button and “Download”

€« > C 0 © & nipsy/eart £1.USGS.GOV - Q0 y MOOGOVODoOo®m

| Downoasopeens 000 1

m Standard Foemat (816 27 MiB)

.. )

These are large files so they may take a large amount of time to download, and so it is important
to make sure you chose the correct one.
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2.3 Georeferencing Corona imagery in QGIS (video tutorial)

Having downloaded our Corona imagery, we are now going to georeference it manually in QGIS.

e Move your downloaded .tzg file into the Corona folder in your GIS folder.

e Rightclickit and select 7-Zip > Extract Here (or use another Unarchiving software if you
have it).

e Rightclick the new .tar file and select 7-Zip > Extract Here.

This will produce four new TIF files, the original image that has been split into four pieces,
labelled a, b, c and d.

I [+ = | Manage Corona — O

Home Share View Picture Tools 9
B Careiepone ® St e cons [ 7 O remanccnons
=& Medium-sized icons [ Small icons - File name extensions
Mavigation = D e T . _ Sort Hide selected  Options
pane - [TE Details pane S List == Details = by~ Hidden items e~ -
Panes Layout Current view Show/hide
L » ThisPC » Will Data (W:) » Desktop » GIS » Corona w (W] D Search Corona

o

ds1104-2138df02  D51116-2202DA0  DS1116-22020A0  DS1116-22020A0  DS1116-22020A0  DS1116-2202DA0 DS1116-2202DA0
0.tif 45 _45.tar 45_45.tgz 45 45_a.tif 45 45 b.tif 45 45 c.tif 45_45_d.tif |
0 ® 5) 0 ° ) |

7 items IEEEI:

e Double-click the images to open them and decide which you would like to
georeferenced.

e Rotate the image so that the top points north as far as this is possible (right-click >
rotate right/left) as this will make it easier to georeferenced.
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e Open QGIS and on the Menu click “Raster” > “Georeferencer”.
e Add a satellite imagery basemap to the Map View Window from “XYZ” in the Browser

Panel.

®
= T 5 e/ ™ e = B9 C
H C X ®ma (J b 4 .‘+ Y e ) > .‘ﬂ Pa<)

BV, 2w A

Browser B®E
i Y®20
@ WMS/WMTS 4
~ @ XVZTiles @
¥ Bing Satellite@
¥ Google Maps
#" Google Satellite
#* Google Satellite Hybrid
#* Google Terrain
¥ Google Terrain Hybrid
¥ OpenStreetMap
¥ OpenTopoMap
@ wes <

A

Q
]
™
fil

Layers

Transform: Notset  471-277 EPSG

1legend entries removed Coordnate| 303671489058 |V Scale 1:1728380 ~ @ Magnifier 100% %! Rotaton [0.0° 3V Render ®scne @

e Inthe Georeferencer Window click the Open Raster button and find and open your piece
of Corona imagery.

A
'\
o\

=
A 4
7 |
A 4
@%
%/
@%
»/
¢
X
A 74

@

GCP table

Transform: Notset 17850-11288 None
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We are going to create Ground Control Points to link the Corona imagery to modern satellite
imagery in order to georeference it.

e First, in the main QGIS window click the CRS Button and make sure that the coordinate
system is set to WGS-84 (EPSG:4326).

In the Georeferencer Window click the Transformation Settings button.

Change “Transformation type” to “Polynomial 1”.

Change “Target CRS” to WGS 84 (Project CRS).

Click the Browse button [...] and give the georeferenced piece of Corona a suitable name
in your Corona folder.

e Tick “Save GCP points” and “Load in QGIS when done” then click OK.

BR® 2LPLRIPRPA.BLER @ o # s T

L AV A N" B
Browser a®
ieY®2o0
® wsmTs
- @ XVZ Ties
3 ing Satesize
3 GoogleMagz
2 Googie Saelite
3 Google Satlite Hybrid
Trarefamaten Parimeters

3 Opensureethap Transkamation tpe |Poyom 1 @
3 Opentopohap
P Resanping method | Nearestregrbour
® wrs Target SRS Project CRs: EPSG:4326 -was 34 @ L
ons
@ ArcGaMapSener Oupuasetirgs
& ArcGaFestureserver
3 Geoblode Ouutrester  H/GISKCorona/DS1116-220000%5 45 A8 @ || @
Layers 2 e rare
v 3 .Y 31 © Y Snectpons
v ¥ Bing Satelite ERE N e

e 0 for tranparency when needed
Set target resokuton

Repots
Ganerate POF mep.

Generate POF report

® /! Loed 1 QGIS when core.

=8 Cancel reb
GCP table B®
Veible D SourceX  SowceY  DestX  DetY  dK(pxel)  dY(pmels) Residusl (pnels) =
v o 190994 30047 278272e-06 227601 766 -0.70936 7.70963
v 1 26534 00972 278M6e-06 219036 21 212061 2%
~ 2 1WA S 2TNRTee06 21903 64T naw s

Transform: Polynomial 1 Mean eror 99.2806 9503158211840 None

Coordnate| 57.4075,229610 W S 127202~ | (@ Mageber 100% S Rotston 0.0° 3 Ve g rcax @
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e In the Georeferencer Window zoom in to the top-left corner of the Corona image and
find a distinctive geographical feature.

e Switch to the QGIS Map View Window and find the corresponding feature on the modern
satellite imagery.

e (lick the Add GCP button and click on the feature on the Corona imagery.

e (lick “From Map Canvas” and then click on the corresponding feature on the modern
satellite imagery and click OK.

NERRRH QeLLNI PRRALBEDE

LL AV A N
Browser o8 R
iCY*to0
@ vsots
- @ XOZTies
¥ Bing Sateite
3 Google Maps
3 Google Satelite
3 Google Sateite Hybid
" Google Terrsin
3 Google Terain Hybid
¥ Opensuresthisp
¥ Openopohap
@ vics
 wrs

X/ East |57.0926200609286 697 ¥ MNorth 123,36 1838785455964

ows
@ arcGiMopsener : 4
@ stureServer S, : 3 § 0 V' Automaticaty e gereferences wedow

Visble 1D SourceX DestX  Dest¥  dXimepunits)  dY(mepunits) Resdusl (map units)

Transform: Potmomial 1 789.3-22032  None
Coordoste s7opaiss,aoes R Scde 1SSt |+ | @ Megnde 00w || Rommn 000 2|V Rende Soseax @

A small red point will be added on the Corona and the modern satellite imagery and a new
record will appear in the GCP Table.

Q

BRE
aeV.ze @
Gevze B

® wrswmTs
- @ XZTies

NepeR PBA a &

Georeferencer @

= >

- 7
s ’8 e

B Google Satelite
3 Google Satelite Hybrid
B Google Temain

B Googl Teran Hybid

Veible 1D SourceX  SouceY  DestX  DestY  aX(mapunds)  dY(mapunits)  Residual (map units)
v 0 TS 20348 57006 23616 ] o 0

Transtorm: Pohnomial 1 678721797  None
Coordnate | 57.0936%6,2.35953 % Scie 11851+ | @ Magnfier 100% $ Rotaton 0.0° 3V Reder ®erscion @

Add three more GCP points, one in each of the four corners of the Corona image. Once you have
four, QGIS is able to estimate your position based on the points that you have given which
makes finding GCP points much easier.
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e (lick the “Link QGIS to Georeferencer” and “Link Georeferencer to QGIS” buttons.

DRERD B*LLHN PR .G LN
|2 % B ' (&

Browser B®
gevrxo
@ MSVTS
v @ XVZTies
3 Bing Seelite
3 Google Meps
3 Google Sateliae

Q, -E-B ¥ T m-y M-

3 Google Satelite Hybrid
9 Google Terrain

" Google Terrsin Hybrid
>

2 ows

@ ArcGuMapServer

& ArcGuFestureServer

3 GeoNode
Layers a8
daeY -BR2O
~ v I Google Satellite
P Bing Satellte

Source ¥
200248
2078 027 stomes 228 000399525 00031154 000506633 @

1
2 672 9N STe612 2348 -000281889 000297769 000427 @
3 Jues 98625 5768 23285 Qoa37es2 000293502 o @

Transform: Polynomeal 1 Mean eor: 0.00991362  12877.-16035  None
pe 1o ocate (Clri+ Coordnte| 57.6696,23.2642 |9 Scdle 1238645~ | @ Magrefer | 100% 3| Rotaon (0.0 3V Reder Smscan @

The QGIS Map View will now automatically match your location in the Georeferencer Window.

e Use this to add another six GCP points to your imagery, try and make them well spread
out across the image.

e Be aware that you may need to turn the Link Buttons off when you zoom in to place your
GCP points accurately.

Once you have added ten points, you will have noticed the red lines that emerge from the GCP
points. These show the difference between where you have said the GCP point is and where the
Georeference thinks the GCP point is.
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e The exact length of these lines, and the size of this discrepancy, is shown in the last
column of the GCP table for each GCP point.

e The unit of distance is the number of pixels in the Corona image, but for this resolution
of Corona imagery, this very roughly equates to metres. The average error is also show
below the GCP table.
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If one of your GCP points has an error that is considerably larger than the average, then you
should check the accuracy of this point.

e GCP points can be deleted by using the Delete GCP Point button, or by right-clicking and
selecting “Remove” from the GCP table.
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Now that we have ten points, we can improve the method that the Georeferencer uses, which
will reduce the error.

e C(Click the Transformation Settings button and change “Transformation type” from
“Polynomial 1” to “Polynomial 2” and click OK.
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You should see a considerable drop in the error values.

e For a piece of imagery of this size, at least forty GCPs are needed.
e They should be well spaced out, with a particular focus on the edges of the imagery. As
you add more points, the error should also drop.
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Once you have forty points, you can try changing the “Transformation type” from “Polynomial 2”
to “Polynomial 3” to see if this significantly reduces the error.

e Once you are happy with the accuracy of the Georeferencer press the Start
Georeferencing button.

Once the process has completed, the Corona imagery will be added to your QGIS Map View
Window and Layers Panel.

o Check the accuracy of the georeferencing by comparing the location of the Corona
imagery with the modern satellite imagery and if you are happy you can close the
Georeferencer window.
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We now want to remove the black area around the Corona image. We are going to do this by
drawing around the area we want to keep, and cutting the rest away.

e On the Toolbar click the New Shapefile button.
e C(lick the Browse button [...] and save a file in your Corona folder.
e Change “Geometry type” to “Polygon” and click OK.

@ New Sha X
File name W \Desktop\GIS\Corona \Clip_Area_C.shp @ a| @
File encoding UTF-8 -
Geometry type (= Polygon @ -
Additional dimensions ®) None Z (+M values) M values
EPSG:4326 - WGS 84 - | |®
New Field
Name
Type abc Text data -
Length |80 Precision
Add to Fields List
Fields List
MName Type Length Precision
id Integer 10
Remove Field
| ok @ | Cancel Help

e C(Click on your new shapefile in the Layers Panel, then click the Edit button in the Toolbar.

e C(lick the Add Polygon Feature button on the Toolbar and carefully draw a rectangle
around the area that you want to keep, right-click to finish and click OK.

o C(lick the Edit button in the Toolbar to turn editing off.
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Now we can clip out our Corona image.
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On the Menu go to Raster > Extraction > Clip Raster by Mask Layer.
For “Input layer” select the Corona image.

For “Mask layer” select the rectangle you just made.

Make sure “Source CRS” and “Target CRS” are both “WGS 84”.

Tick “Create an output alpha band”.

For “Clipped (mask)” click the browse button and save the image in your Corona folder.
Click Run, and when it finishes click Close.

run @ Cose @ Felpy A
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e Remove the original Corona image by right-clicking in the Layers Panel and selecting
“Remove”.
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You can now digitise archaeological sites using the same method as for maps described in
Section 1.3.
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PRACTICE: download and georeference Corona imagery for your area of interest.

ACTIVITY: create a map of new archaeological sites in your area of interest digitised from an
old map or Corona imagery.

45



