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Fig. 2.1

Fig. 2.2

Fig. 2.3

Fig. 2.4

Fig. 2.5

Fig. 2.6

The distribution of the ACIU collection, clearly illustrating its origins in
military reconnaissance during the Second World War (© Crown
Copyright, RCAHMS) (TARA_ACIU_US7GR_2196_3068. Licensor
NCAP/aerial.rcahms.gov.uk)

The rampart of the oppidum at Braquemont to the east of Dieppe in
northern France is recorded in excellent detail in this vertical view taken
on 5 July 1944 by the USAAF (TARA_ACIU_US7GR_2196_3068.
Licensor NCAP/aerial.rcahms.gov.uk)

An extract from a vertical frame taken on 21 June 1945 of the prehistoric
village, field boundaries and trackways at Masseria Cascavilla, San
Giovanni Rotondo in Apulia, southern Italy (Jones 1987), recorded as
vegetation marks by chance on a reconnaissance photograph (TARA_
SJ_682_1.21_3678. Licensor NCAP/aerial.rcahms.gov.uk)

This vertical view of the southeast of Rome was taken as part of a run of
images on 20 August 1944. This frame records the Baths of Caracalla
and the Aurelian Walls. Comparisons with contemporary images (e.g.
Google Earth™ 2002) show extensive development across the open
ground outside the walls since 1944. Inside the walls, while changes have
been less sweeping, there has been significant infilling of gap sites and
alterations in land use and vegetation. Of particular note are material
changes in the Baths of Caracalla, with, for example, the removal of
tiered seating from the southwest courtyard. Such records of ancient sites
are especially important where ongoing consolidation and restoration
may have altered fabric (TARA_JARIC_106G_2353_3012. Licensor
NCAP/aerial.rcahms.gov.uk)

The TARA website allows remote users to search for images against a
Google Earth™ background and view low-resolution versions of digital
holdings, a facility that continues to expand as digitisation continues
The recently expanded public search facilities at RCAHMS allow visitors
to undertake their own research on aspects of the collections (DP068698
Licensor NCAP/aerial.rcahms.gov.uk)

ix



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

2.7

3.1

32

3.3

34

3.5

4.1

42

43

4.4

4.5

List of Figures

The use of stereo-viewers is sadly not routine but carries with it an enor-
mous advantage in interpreting aerial photographs (DP068705 Licensor
NCAP/aerial.rcahms.gov.uk)

An example of an Imperial War Museum ‘Box Collection’ index card
from the 1915 drawer of vertical aerial photographs (Stichelbaut 2009)
The flight diagram, for RAF sortie 58/A/414 (13 May 1949) over the City
of Dundee, illustrates the potential difficulties presented to the reader
from both overlapping runs and individual photographic frames (Licensor
NCAP/aerial.rcahms.gov.uk)

Airphotofinder provides the user with the opportunity to view and iden-
tify coverage of flight lines and photographic centre points for the Vertical
aerial Photographic Collection held at RCAHMS. This example illus-
trates the coverage over Inveresk, Musselburgh

Screenshot showing the integration of oblique aerial photographic imag-
ery and mapping information of the archaeological landscape at Inveresk,
Musselburgh, provided as a Web Map Service, within the RCAHMS
Canmore portal

(a) Contemporary, and (b) historical imagery available through Google
Earth ((a) © 2011 Google Earth; © 2011 Infoterra Ltd. and Blueskys;
© 2011 The Geoinformation Group; (b) © 2011 Google Earth; © 2011
The Geoinformation Group; © NASA)

Comparison of DISP products. (a) Outline plan of the ancient city of
Nineveh; (b) KH-9 HEXAGON mapping camera photograph from Mission
1208-5; (¢) KH-4B corONA photograph from Mission 1110-2; (d) KH-7
GAMBIT photograph from Mission 4031. Insert enlargements cover the
approximate location of Sennacherib’s Southwest palace on Tell Kuyunjik
(Data available from the US Geological Survey, EROS Data Center,
Sioux Falls, SD, USA)

The Roman Legionary fortress at El-Lejjun, Jordan. Extract from KH-4B
CORONA photograph acquired by Mission 1115-2 on 29 September 1971
(Data available from the US Geological Survey, EROS Data Center,
Sioux Falls, SD, USA)

Plough-levelled lynchets of the prehistoric fields in the vicinity of
Rowbury Copse, Hampshire. Extract from KH-4B photograph acquired
by Mission 1104-2 on 17 August 1968 (Data available from the US
Geological Survey, EROS Data Center, Sioux Falls, SD, USA)
Medieval moat and fish pond near the deserted medieval village at
Stratton Magna, Leicestershire. Extract from KH-7 GAMBIT photograph
acquired by Mission 4011 on 24 September 1964 (Data available from
the US Geological Survey, EROS Data Center, Sioux Falls, SD, USA)
Medieval ridge and furrow open field cultivation near Great Glen,
Leicestershire. Extract from KH-7 GAMBIT photograph acquired by
Mission 4011 on 24 September 1964 (Data available from the US
Geological Survey, EROS Data Center, Sioux Falls, SD, USA)
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Fig. 4.6 The Soviet SS-14 IRBM launch site at Nigrande, Latvia. Extract from
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KH-7 GaMBIT photograph acquired by Mission 4032 on 20 August 1966
(Data available from the US Geological Survey, EROS Data Center,
Sioux Falls, SD, USA)

Examples of soilmarks and cropmarks recorded on the First World War
aerial photographs (Source: Belgian Royal Army Museum): (a) soilmark,
(b) cropmark recorded near Ostend, (¢) Bronze Age circle or disused pad-
dock, (d) First World War German paddock and probable Bronze Age site
High-quality aerial photograph (24 March 1917) revealing a circular
‘watermark’ site (Source: Belgian Royal Army Museum)

(a) Aerial photograph of a large bastion at Nieuwpoort (September 1916)
(Source: Belgian Royal Army Museum), (b) Fort Nieuwendamme com-
paring April 1916 and August 2005, (¢) Hoge Mote at Merkem (late
1918) (Source: Belgian Royal Army Museum)

Traditional archaeological sites mapped in the studied area along the
former Belgian-German front (Source: authors and Vlaamse
Landmaatschappij and OC GIS-Vlaanderen 2004)

Moated sites mapped from the aerial photographs

Examples of sites which were detected only on the First World War aerial
photographs (Source: Belgian Royal Army Museum)

Site location maps

The key aerial photographs showing grave pits (Courtesy of the Imperial
War Museum)

Location of medallions and other selected finds overlain on aerial photo-
graph (Courtesy of the Imperial War Museum)

Enlarged section of aerial photograph taken on 1 August 1916 showing
differential backfills and the tracks worn into the ground surface by burial
parties

The Great Flat Lode, Carn Brea. RAF vertical photographs from the
1940s provide a uniquely graphic impression of the extensive relict land-
scape of Cornwall’s tin and copper mining industries (Photo 106G/UK
1663/4152 (12 July 1946). © Cornwall County Council 2009)
Streamworks at Ennisworgey, Restormel. A diverted channel defines the
southern limit of these workings. Waste has been dumped in a series of
mounds forming a characteristic parallel pattern. To the north of the
stream, an unusual amount of detail can be seen, including individual
mounds of waste and the clearly defined squared-off end of one of the
workings (centre of the photograph) (Photo RAF 543/2332/F22/0170
(26 July 1963). © Crown copyright. MOD)

An extract of NMP mapping from the Siblyback area of Bodmin Moor,
showing new sites transcribed from RAF vertical photography. For the
most part, these comprise medieval field boundaries and ridge and furrow
(the direction of the ridges is shown by arrows) (© Cornwall County
Council 2009)
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The medieval landscape at Trerice, St Breock. In the south are the low
earthwork remains of strip fields, abandoned in what is now unculti-
vated land. To the north, individual strips, or groups of two or three,
have been enclosed by stock-proof hedges, whose reversed-j shape fos-
silises the pattern of the original open field (Photo: CPE/UK/1999/4049
(13 April 1947). © Cornwall County Council 2009)

A multiphase landscape at Chysauster, Madron. In the left centre is the
well-known courtyard-house settlement. To the right of this are the
remains of associated irregular brick-shaped fields typical of Late Iron
Age and Roman period settlements in West Penwith (these particular
fields were badly damaged during agricultural improvement in the
1980s). Towards the bottom right and in the top centre of this photo-
graph, lines of lode-back pits associated with the early tin industry are
visible (Photo 3G/TUD/UK 209/5246 (13 May 1946). © Cornwall
County Council 2009)

A cropmark round at Tregear, Ladock. This enclosure is bounded by
a bank (visible as a pale cropmark) and an outer ditch (a dark mark).
A secondary enclosure bounded by a single ditch is appended to the
southern side of the main enclosure (Photo 3G/TUD/UK 222/5169
(11 July 1946). © Cornwall County Council 2009)

Cerveteri. A 1930 IGM glass slide negative pair (IGM photograph, 1930
flight, strip 4, neg. 11, authorization IGM nr. 6467 of 16 Jan. 2009)
Cerveteri: (a) A section of the Banditaccia plateaux showing, on the
left, a mosaic of aerial photographs (IGM 1930) and, on the right, the
partial transcription of visible traces on 3D cartography (After Tartara
2010). (b, ¢, and d) show details of different kinds of tombs on the
plateau

Arpi (Foggia). (a) An IGM flight in September 1954 shows the Daunian
settlement perimeter clearly visible, outlined by defensive rampart cir-
cuit variously cut by fossil riverbeds and roads (After Guaitoli 2003c:
187; photo in Aerofototeca Nazionale, ICCD-Roma). (b). Analytical
transcription of the archaeological traces of the settlement (After
Guaitoli 2003c: 190)

Arpi and Aecae territory: traces of Roman limitatio axes, settlements,
field allotments and stretches of road system in a detail from the IGM
May 1955 flight (After Guaitoli 2003e: 475; photo in Aerofototeca
Nazionale, ICCD-Roma)

Abruzzo. Medieval settlement of Leporanica in an RAF photograph of
13 May 1944 (After Tartara 2003b: 205; photo in Aerofototeca
Nazionale, ICCD-Roma)

Abruzzo. (A). Surviving remains of the Royal Sheep Track (Tratturo
Regio), the route visible in the continuous strip alignment of fields
along the boundary of the track (After Tartara 2003d: 455; photos in
Aerofototeca Nazionale, ICCD-Roma from 1955). (B). Two fortified
hilltop settlements (¢ Monte Boria and b the so-called Colle Campo di
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Fig. 9.1
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Fig. 9.3

Fig. 9.4

Fig. 9.5
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Monte) and c¢ clusters of tumuli with their dome coverings still intact, in
an RAF photograph of September 1943 (After Tartara 2003b:
202-204)

Abruzzo. Detail from an RAF photograph of 1955, just above the small
Sinizzo Lake, showing traces of a necropolis consisting of inhumation
burials (After Tartara 2003b: 205-206; photo in Aerofototeca Nazionale,
ICCD-Roma)

An AM photograph of 1941 showing the ancient Latin city of Satricum.
The traces of the rampart and the ditch surrounding the city are visible
at A and B, and a road approaching the city at C (After Guaitoli 2003d;
photo in Aerofototeca Nazionale, ICCD-Roma)

A detail from an AM 1968 aerial photograph of the ancient inhabited
area of the Messapic centre of Cavallino, partially occupied by the mod-
ern town. Solid white arrows indicate the line of the external defensive
walls; clear arrows indicate the dark line of the ditch, where the accom-
panying city-wall circuit has disappeared (After Tartara 2003c: 334;
photo in Aerofototeca Nazionale, ICCD-Roma)

Rocavecchia (Lecce): a detail from an AM 1968 aerial photograph
shows the area of the inhabited Messapic centre defined by the line of a
double ditch outside the wall circuit (After Piccarreta 2003b: 236; photo
in Aerofototeca Nazionale, ICCD-Roma)

3. The topographic location of Roman /imes forts along the Danube in
north-western Dobrogea (1: location of the study area; 2: oblique aerial
photograph of Galati-Barbosi fort in July 2008; topographic and hydro-
graphical raster data ©USGS)

Outline of MAPRW coverages of the Galati region in relation to the
current extent of built-up areas; the photographs cover much of the area
now occupied by the Mittal steel factory as seen in the oblique aerial
photograph of July 2008 from the west

Contemporary hand-annotated request for an enlargement of the areas
of strategic interest at Constanta, Romania: the large oil storage facili-
ties, the railway terminal and the harbour (MAPRW sortie 60PR460
frame 4017. Licensor NCAP/aerial.rcahms.gov.uk)

Upper: 1944 aerial photograph (MAPRW sortie 60PR460 frame 3051.
Licensor NCAP/aerial.rcahms.gov.uk) of Galati indicating the presence
of archaeological features of Roman, medieval and early 20th century
date lost under post-war development as transcribed (lower)
Distribution of ancient archaeological remains recovered from the air in
the area of Galati (A — Barbosi-Tirighina; B — Galati-Dunarea)

(1) Eastern end of the Focsani-Namoloasa-Galati fortifications in 1944
(MAPRW sortie 60PR460 frame 3055. Licensor NCAP/aerial.rcahms.
gov.uk) indicating that the use of some of the earlier casemates from
1918 has been changed, as at A (on map 3). The casemate at B (on inset
2 and map 3) was still visible as a cropmark in 2008
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The Roman legionary fortress at Brigetio indicated by the large black
arrow on a vertical aerial photograph taken in 1940 (Hungarian Institute
for Military History 69396). The semicircular earthen structure in the
SE corner of the fortress is a bastion of the huge Komarom fortification
built in the 1880s

The Roman legionary fortress at Brigetio indicated by the large white
arrow on vertical aerial photograph taken in 1951 (Hungarian Institute
for Military History 22924)

(a) The extant platform of the Roman auxiliary fort of Azaum clearly
visible in the centre of a vertical aerial photograph taken in 1940
(Hungarian Institute for Military History 69397). (b) The site of the fort
on Google Earth (© 2011 Google Earth; © 2011 Map Link/Tele Atlas;
© 2011 Geoeye)

The Roman limes road near Kulcs (arrowed) on vertical aerial photo-
graph taken in 1940 (Hungarian Institute for Military History 69425)
The Roman limes road in Dunapentele, in the area now covered by
Dunadjvéros, (a) on a vertical aerial photograph as published by L.
Radnai in 1940 from the ensemble of the Hungarian Institute for
Military History and (b) on Google Earth (© 2011 Google Earth;
© 2011 Tele Atlas; © 2011 Geoeye; © 2011 PPWK)

The limes road in Ercsi on a vertical aerial photograph taken in 1940
(Hungarian Institute for Military History 69422). The Roman road line
is still partly used today, while other parts are visible as tracks or crop-
marks in the field

Map of general location of the study areas in relation to south-western
Europe and Iberian Peninsula

Iron Age hillfort of Castro de Gonsende (Carral municipality). American
flight photograph, ‘Serie B’, image 41676, Centro Cartogrdfico y
Fotogrdfico del E.A., MINISDEF

Iron Age hillfort of Castro de Reboredo (Bergondo municipality), with
Castro Eiroas visible in woodland to the south. American flight photo-
graph, ‘Serie B’, image 41631, Centro Cartogrdfico y Fotogrdfico del
E.A., MINISDEF

A possible Iron Age hillfort at A Gulpilleira (Curtis municipality).
American flight, ‘Serie B’, image 41824, Centro Cartogrdfico y
Fotogrdfico del E.A., MINISDEF

Possible remains of a medieval or modern fortress in ‘Torre das Arcas’
(Cambre municipality). American flight, ‘Serie B’, image 41634, Centro
Cartogrdfico y fotogrdfico del E.A., MINISDEF

Structure of a Galician traditional rural village at Meangos (Abegondo
municipality). American flight photograph, ‘Serie B’, image 41816,
Centro Cartogrdfico y fotogrdfico del E.A., MINISDEF

Location of sites south of Ribeira de Sao Martinho (Sado Estuary). Part
of a vertical photograph taken by the Forca Aérea Portuguesa superim-
posed on the military map of the Instituto Geogrdfico do Exército
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Fig. 11.8

Fig. 11.9

Fig. 12.1

Fig. 12.2

Fig. 12.3

Fig. 12.4

Fig. 12.5

Fig. 12.6

Detail of the larger area south of Ribeira de Sdo Martinho (Sado Estuary)
indicated on Fig. 11.7

Detail of the smaller area south of Ribeira de Sdo Martinho (Sado
Estuary) indicated on Fig. 11.7

Map A — south-eastern Ural Mountains region of the Russian Federation;
Map B — distribution of Middle Bronze Age Sintashta fortified settle-
ments (/ — Stepnoye; 2 — Chernorech’ye; 3 — Parizh; 4 — Bakhta; 5 —
Ust’ye; 6 —Kizil-Mayak; 7 — Chekatai; 8§ —Isinei; 9—Rodniki; /0 — Kuisak;
11— Sarym-Sakly; /12 — Kizil’skoye; /3 — Arkaim; /4 — Konoplyanka; /5 —
Zhurumbai; /6 — Kamennyi Ambar (Ol’gino); /7 — Kamysty; 18 —
Sintashta; /9 — Sintashta II (Levoberezhnaya); 20 — Andreevskoye; 27 —
Bersuat; 22 — Alandskoye); Map C — bounded area denotes the
administrative district of Kizil’skoe in the Chelyabinsk Oblast’ of the
Russian Federation. Archaeological sites noted on map are as follows:
A — Middle Bronze Age Sintashta Period fortified settlements; B —
unfortified Late Bronze (possible Middle Bronze Age) settlements; C —
kurgans/burial complexes, D — Bronze Age copper mine Vorovskaya
Yama (Map C adapted and redrawn from Zdanovich et al. 2003)

Upper — portion of an August 17th 1974 Soviet Period aerial photo-
graph of the Middle Bronze Age fortified settlement of Sarym-Sakly
(scale: 1 cm—22 m); lower — aerial photographic interpretation by Iya
Batanina (Redrawn by B. Hanks)

Upper left — interpretation of aerial photograph of the Middle Bronze
Age Stepnoye settlement by Iya Batanina (After Zdanovich and Batanina
2007: 160); upper right — portion of aerial photograph of Stepnoye
taken on June 17th 1956 (Area of aerial photographic interpretation
denoted by white-dotted line); lower left — portion of aerial photograph
of Stepnoye taken on September 25th 1967; lower right — portion of
aerial photograph of Stepnoye taken on September 25th 1969

Left — a portion of a 1978 Soviet Period aerial photograph of the Middle
Bronze Age fortified settlement of Arkaim (After Zdanovich and
Batanina 2007: 26); right — plan of Arkaim indicating area of excava-
tion and unexcavated areas interpreted through geophysics data
(Adapted from Zdanovich and Zdanovich 2002: 256)

Upper — portion of a July 3rd 1956 Soviet Period aerial photograph of
the unfortified settlement of Cherkasy II (scale: 1 cm—102 m). Several
Bronze Age house feature depressions are discernable within the dotted
area. Lower — portion of a June 14th 1974 Soviet Period aerial photo-
graph showing a series of Bronze Age cemetery barrows (kurgans)
within the dotted line from site No. 717 in the Chelyabinskaya Oblast’
(scale: 1 cm—29 m)

A portion of a September 5th 1956 Soviet Period aerial photograph of
the unfortified Bronze Age settlement of Peschanka-5. House feature
depressions of the settlement are visible within the black-dotted circle
(Scale: 1 cm—80 m)
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Upper left — portion of a July 2nd 1956 Soviet Period aerial photograph
of a Kurgan ‘s usami’ (scale 1:25,000) with illustration interpretation
on the right (1 — central mound feature; 2 — curvilinear ‘whiskers’ with
terminal features); lower — portion of a May 30th 1976 Soviet Period
aerial photograph of the Solenyi Dol cemetery showing ‘dumb-bell’-
shaped (gantelevidnymi) barrow features (Bredinskoe region, scale
1:12,500, after Zdanovich et al. 2003, 43)

Upper left — portion of a June 2nd 1954 Soviet Period aerial photograph
of the Kamennyi Ambar (OI’gino) fortified settlement (Zdanovich and
Batanina 2007, 98); upper right — adaptation of aerial photographic
interpretation by Iya Batanina, with detail of Middle and Late Bronze
Age phases (Zdanovich and Batanina 2007, 99); lower left — greyscale
plot of fluxgate gradiometer survey (Merrony et al. 2009, 425); lower
right — interpretation of phases of Stepnoye settlement based on geo-
physical data: 7, 2 — primary ditch phases, 3 — secondary ditch phase
extension, 4 — strong magnetic anomalies, possible kilns or metallurgi-
cal furnaces, 5 —features possibly connected with entrance, 6 — geologi-
cal anomaly, possible drainage ditch

Upper left — redrawn and adapted aerial photographic interpretation of
Stepnoye fortified settlement from Zdanovich and Batanina 2007, 160
denoting key construction characteristics (Prepared by D. Pitman);
upper right — greyscale plot of electrical resistivity survey of Stepnoye
settlement (Prepared by C. Merrony); lower left — interpretation of
modern-day features from geophysical plot (Prepared by C. Merrony);
lower right — interpretation of phases of Stepnoye settlement based on
geophysical data (Prepared by C. Merrony)

Map showing places mentioned in the text (Drawn by Mat Dalton)
Khan Abu ash Shamat — 3357.1I Kite 1 (a) as recorded by Poidebard
(1934: P1. XIV); (b) as seen on Google Earth on 1st June 2009 (© 2011
Google Earth; © 2011 Geoeye; © 2011 ORION-ME. Compiled by
Rebecca Banks)

Area covered by the Hunting Survey 1953 (Drawn by Julie Kennedy
and Mat Dalton)

Samarra (a) Beazeley’s photograph of c.1918 (Beazeley 1920); (b) sim-
ilar view of c.1918 (RAF 1918 II PI. 36); (¢) Google Earth view dated
16th June 2004 (© 2011 Google Earth; © 2011 Digital Globe. Compiled
by Rebecca Banks)

Samarra area — Qasr el-Ashiq on the west bank of the Tigris opposite
Samarra, Iraq in (a) 1918 (?). (b) The same area on Google Earth 1st
June 2005 (© 2011 Google Earth; © 2011 Digital Globe. Compiled by
Mat Dalton)

Unayza on 9 April 1918 in a German aerial view. The arrow annotated
by the Germans points to the site in Fig. 13.7 (Bayerisches Kriegsarchiv
1234_1)
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view of the Los Ajos mound complex sites from Campo Alto

(a) Left. Notice radiating cattle trails leading to mound group. Right.
Circular mound showing darker outer ring that stands out from clearer
mound top surface. (b) 3 Islas mound group showing darker vegetation
on ring surrounding mound where person is walking. (¢) Nitrogen-
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cinct (Modified from Iriarte et al. 2004)
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Composite of 1:20,000 aerial photographic stereoscopic pairs (Aerial
photos 1:20,000, No. 183-203 and 19-131, taken at 3,000 m above sea
level)

Archaeological residues in the study area as observed in imagery from
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structures contrasts with the soil mark sites and tells in the Marl zone.
Residues photographed in the field are illustrated below for both zones,
the letters or numbers corresponding with locations on the satellite
imagery
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Positive image interpretation key from the Basalt zone

Armenia showing (approximately) the final research area

A single view cropped from a vertical aerial photograph taken in the
northern hemisphere and used to illustrate the effect of the direction of
sunlight on a viewer’s perception of height. Left: With north to the top
and the shadows falling away from the viewer. Right: With south to the
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the shape and understanding of the topography and the types of archae-
ological (or other) features visible should be obvious (Photo: OFEK,
June 2001)

Above: Amberd castle and church (Note the low house walls behind the
church in the southern part of the fortress (seen in detail below) (Photos:
Rog Palmer, October 2001). Inset: Extract from a CORONA photograph
showing the fortress and its environs. South is to the top and the scale is
approximate (Photo: USGS, DS115-2154DF094, 20 September 1971)
Above: cORONA extract of Ushi. The dark feature is the previously-
known stone-walled Bronze Age-Iron Age hilltop settlement with
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defined by walls and terraces. South is to the top and the scale is approx-
imate (Photo: USGS, DS115-2154DF093, 20 September 1971). Below:
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Palmer, October 2001)

Inset: CORONA extract of Site 141 that was initially identified as a
‘walled enclosure within modern fields’ and subsequently confirmed to
be a known defended site called Shahward. South is to the top and the
scale is approximate (Photo: USGS, DS115-2154DF(093, 20 September
1971). Main image: Part of the site photographed from the ground
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Inset: Buravet from CORONA. South is to the top (Photo: USGS, DS115-
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Angkor and Banteay Chhmar in their modern geographical context
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Chapter 1

A Spy in the Sky: The Potential of Historical
Aerial and Satellite Photography

for Archaeological Research

William S. Hanson and Ioana A. Oltean

Abstract Aerial photography has facilitated recognition of the density, diversity
and complexity of human settlement activity across the fertile lowlands of Europe
over millennia, but application of the standard technique of observer-directed
archaeological aerial reconnaissance is not universal for a variety of reasons. This
introductory chapter highlights the considerable and largely untapped potential of
historical aerial and satellite photography for archaeological area survey and land-
scape analysis, contextualising the examples contained in the volume, which range
widely both geographically and chronologically. It draws attention to the range of
archival sources available and to the additional benefits of using them, including
visualisation of the landscape as it was half a century or more ago before the destruc-
tive impact of late twentieth-century development; time-change analysis of the con-
dition of known archaeological monuments; and the discovery of archaeological
sites now destroyed.

The impact of aerial photographic discoveries on British and European archaeology
has already been immense. In particular, it has facilitated recognition of the density,
diversity and complexity of settlement activity across the fertile lowlands over mil-
lennia, greatly extending the distribution of many site types. It has been variously
estimated that something in excess of 50% of all archaeological sites in Britain have
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been discovered from the air (British Academy 2001), primarily as a result of
archaeological aerial reconnaissance which has been applied both extensively and
intensively since the end of the Second World War. Traditional archaeological aerial
reconnaissance, now often referred to as observer-directed reconnaissance, usually
involves selective oblique photography of sites identified by observation from light
aircraft flying at a height of around 500 m. In that way, it provides a filtered set of
glimpses of the archaeological heritage which, given the large number of variable
conditions that need to be in place to reveal the remains, are made at what are often
unique or unrepeatable moments in time. But some countries, even in Europe, have
operated a closed-skies policy until recently or, indeed, continue to do so (such as
Greece, Bulgaria and Turkey), while others impose severe bureaucratic restraints on
the use of light aircraft for such photo reconnaissance. As a result, many areas of
Europe, particularly in the east (see Chap. 10 by Visy, this volume), have been able
to adopt this methodology fully only in recent years, and for much of the Middle
East, with the notable exception of Jordan (Chap. 13 by Bewley and Kennedy, this
volume), such reconnaissance still remains impossible, as for example in Armenia
and Syria (Chap. 16 by Palmer and Chap. 15 by Beck and Philip, this volume).

These difficulties, or this late start, can never be entirely overcome by newly
acquired imagery, even current high-resolution satellite imagery. However, histori-
cal archives of vertical photographs and satellite photography obtained for other
purposes offer considerable and largely untapped potential for archaeological
research. These may involve sources external to the area concerned, such as
declassified military reconnaissance acquired for intelligence-gathering purposes,
or those acquired internally, by state authorities or commercial companies, for map-
ping or other landscape survey and monitoring activities.

The comprehensive survey of Britain by the RAF at a scale of c. 1:10000 made
immediately after Second World War (c. 1945-1950) is comparatively well known
in the Britain, reasonably readily accessible through the relevant National Monuments
Records for England, Scotland or Wales, and provides a good example of the value
of such imagery (Chap. 7 by Young, this volume). Though it often goes strangely
unacknowledged, this photography has been used consistently as a starting point for
the assessment of the archaeological landscape in many areas of Britain. However,
although numerous countries possess various collections of vertical aerial photogra-
phy taken for a wide variety of purposes, with a few notable exceptions, the level of
access to and use of historical archival imagery for archaeological research seen in
Britain has not been reflected elsewhere in Europe, around the Mediterranean or,
indeed, further afield. In Italy, there has been a long tradition of utilising such data,
partly at least because of the restrictions on observer-directed aerial reconnaissance
from light aircraft which were lifted only in the last decade (Chap. 8 by Tartara, this
volume). Similarly, in parts of Eastern Europe such as in Hungary or Romania,
where opportunities to undertake archaeological aerial reconnaissance were more
limited after the Second World War, the potential of such resources was recognised
and utilised by a small number of pioneers (e.g. Visy 1997 and Chap. 10, this vol-
ume; Stefan 1986; Bogdan Cataniciu 1996). The former Soviet Union carried out
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systematic black-and-white aerial photography within its territorial boundaries at
regular intervals during the second half of the twentieth century. Though access to
this historical imagery is still largely restricted by government agencies, several
archaeological projects have been able to utilise it since the early 1990s as its
classification changed from ‘confidential’ to ‘for official use only’ (Chap. 12 by
Batanina and Hanks, this volume).

Wherever else the technique of aerial photography was applied, however, the
primary focus has been on the acquisition of new data from observer-directed recon-
naissance specifically for archaeology. This is reflected in the standard textbooks on
the subject from different European countries which barely mention the use of non-
archaeological archival imagery (e.g. Dassi€¢ 1978; Wilson 2000; Braasch 2005).

Apart from Britain, several countries in Europe and further afield maintain their
own substantial archives of aerial photographs with national coverage, as in Belgium
(Belgian Royal Army Museum — Chap. 5 by Stichelbaut et al., this volume), Italy
(Istituto Geografico Militare and Aerofototeca — Chap. 8 by Tartara, this volume),
Israel (Aerial Photos of Israel 1917-1919 — Chap. 13 by Bewley and Kennedy, this
volume) and Uruguay (Servicio Geografico Militar — Chap. 14 by Iriarte, this vol-
ume). Elsewhere, such material tends to be more dispersed and even less well-known,
as for example in Spain and Portugal (Chap. 11 by Fumadé Ortega and Sanchez
Pardo, this volume) and Cambodia (Chap. 17 by Evans and Moylan, this volume),
while even in countries with more centralised archives, additional imagery, particu-
larly that acquired by commercial companies, can be widely scattered (see, for
example, the account in Chap. 13 by Bewley and Kennedy of the situation in Jordan).

However, tens of millions of mainly vertical photographs of areas of Europe
and much further afield, derived primarily from military sorties (mainly RFC/RAF
and other Allied air forces, Luftwaffe and USAAF) taken during both the First and
Second World Wars and shortly thereafter, are potentially available for consultation.
Many of these photographs are housed in three major international archives. Two
are located in Britain at The National Collection of Aerial Photography (formerly
The Aerial Reconnaissance Archive — TARA) in Edinburgh (http://aerial.rcahms.
gov.uk; Chap. 2 by Cowley et al. this volume) and the Imperial War Museum in
London (Chap. 6 by Pollard and Barton, this volume; Stichelbaut et al. 2010). The
third is housed in the National Archives and Records Administration (NARA) at
various locations in the Washington D.C. area in the USA (http://www.archives.
gov; Going 2002; Abicht 2010). This much-underused resource has been exploited
by a relatively few knowledgeable academic researchers, but the potential for fur-
ther analysis is extremely high. In addition to this vast historical aerial photographic
resource, the 5 years between 1995 and 2000 saw the declassification of a range of
US satellite photographs taken between 1960 and 1980 primarily for the purposes
of military intelligence and mapping (Chap. 4 by Fowler; Chap. 15 by Beck and
Philip; Chap. 17 by Evans and Moylan, this volume). This archive, which runs to
approximately 900,000 photographs with a wide geographical coverage, has been
made available commercially at relatively modest cost through the United States
Geological Survey and can be searched and bought online.
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These various sets of data have a number of particular advantages over more
recent imagery (whether aerial or satellite). First and foremost, they provide a
unique insight into the character of the landscape across parts of Europe and beyond
as it was approximately century or more ago before the destructive impact of later
twentieth century development, whether from the increasing mechanisation of agri-
culture, intensive industrialisation or urban expansion. Thus, in eastern Romania,
various such developments have had a major impact on the survival and current vis-
ibility of archaeological sites, for example: the expansion of urban areas such as
Mangalia and Galati; the construction of massive industrial complexes covering
several hectares; the construction of the navigable canal between the Danube and
the Black Sea; the intensification of quarrying; and the expansion of arable agricul-
ture (Chap. 18 by Oltean and Hanson; Chap. 9 by Oltean, this volume). Similarly, in
Hungary, various elements of the Roman frontier along the Danube now lie con-
cealed under buildings and factories or have been destroyed by intensive cultivation
(Chap. 10 by Visy, this volume). In Cornwall, in south-western England, the later
twentieth century witnessed the widespread breaking in of moorland, a move
towards deep ploughing and a considerable expansion of towns, which had a similar
impact. Agricultural improvement schemes in the basalt zone in Syria have resulted
in the clearance of fields, walls and cairns by bulldozing, while enhancements to the
road and rail networks, and the concomitant increase in associated settlement activ-
ity, have destroyed archaeological features there (Chap. 15 by Beck and Philip, this
volume). In Jordan a combination of urban expansion and agricultural development,
particularly as the tapping of deep water sources has allowed expansion into previ-
ously uncultivated areas, has damaged or destroyed numerous sites (Chap. 13 by
Bewley and Kennedy, this volume), while in Armenia, villages have expanded to
cover archaeological features whose only record now is that depicted on declassified
satellite photographs. The area of south-eastern Uruguay has changed dramatically
since the 1970s with the drainage of wetland for rice cultivation (Chap. 14 by Iriarte,
this volume), while in Belgium, the photographs from early in the First World War
represent the landscape as it was before the devastating transformational impact
of the conflict on the Western Front (Chap. 5 by Stichelbaut et al., this volume).
The second half of the twentieth century in the former Soviet Union saw a substantial
increase in livestock grazing, mineral exploitation, the construction of hydroelectric
dams and an emphasis on intensified agricultural production, which in some cases
had substantial detrimental impact on, particularly, prehistoric sites (Chap. 12 by
Batanina and Hanks, this volume). Similarly, Cambodia experienced major changes
to the social, cultural and physical landscape in the later twentieth century resulting
in rapid development and urbanisation in many areas. More specifically, the Khmer
Rouge regime brought a radical restructuring of the agrarian landscape, involving
widespread destruction of field systems and topographic features that had evolved
over centuries (Chap. 17 by Evans and Moylan, this volume). In all these areas,
archival aerial and/or satellite photography has allowed archaeologists to turn back
the clock and identify archaeological features in the landscape that have been erased
both from view and from memory.

Moreover, the historic character of the imagery means that it can often provide
large-scale ‘snapshots’ of the landscape at various points in time. This can facilitate
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