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Editorial

AARG/Archaeological Prosepection 2001
The first non-UK AARG meeting took place in
Vienna in September 2001and was attended by
some 40 members (out of about 150
participants). Organisation was superb both
during and between the official conference
daytime sessions. It is, for example, the only
meeting [’ve attended which had its own wine
label. Our thanks go to Michael Doneus and his
colleagues for their hard work before and
during the meeting, and to Michael for ensuring
that aerial papers were given a fair amount of
conference time.

Although it was intended as one of those
‘integrated” meetings of prospectors (sorry
Otto!), I’'m not sure how much that actually
happened. Some of the ground prospection
papers were interesting to me, especially those
dealing with Ground Penetrating Radar, but
others were tediously technical. One thing that
I did sense was that we aerial people are a lot

more confident of our archaeological
interpretations than the ground prospectors.
Many of us have now got to the stage where we
can interpret an aerial photograph in terms of
what was there in the past. Many of the
geophysicists seemed to stop at describing
‘anomalies’, which is their equivalent of your
use of ‘crop mark’ — ie there is something there
but we don’t know, or would rather not say,
what it is. ‘Archaeological feedback’ to them
was when excavation confirmed that the
‘anomaly’ was, in fact, something under the
ground surface. We need to exploit this
advantage and show that aerial survey is
extremely capable of reaching and explaining
the past, and not let ourselves become subdued
by the apparent success of geophysicists. I also
became aware that aerial survey has a broader
scope within archaeology. When we talk about
‘integrated survey’ we tend to mean a mixture
of aerial survey, field walking, geophysics, and
maybe excavation. The geophysicists concept
of ‘integrated survey’ is to use a range of
geophysical sensors on a single site (usually
because they are not sure which will work the
best): full stop. One follow up of the latter
point was in a paper describing a test site in the
USA. This, complete with building and burial,
will be used to test a range of ground sensors in
an attempt to ensure that people can go to a
specific site and will know what sensor will
work best. It is reminiscent of the games we
used to play — and still do when appropriate — to
determine which film was best in which
situations, and it ought to be well worth doing
for ground prospection. One final observation,
common among the aerial people, was that it
was a lot easier to doze off to the lull of a
geophysical paper than to the ?excitement of
aerial survey. Perhaps the two methods will
never fully meet, especially in view of reports
of several overheard remarks asking what aerial
photography was doing at a conference about
prospection...

Other comments on the conference appear in
the Chairman’s Piece (was he there?) and in a
note by Matthew Oakey, a research student who
was awarded the AARG bursary.



USA beginnings?

My usual response to the question “What does
aerial photography do for archaeology in the
USA?” is that it does little other than record
features already known or provide a pictorial
base for the predictive games they play.
However, two recent presentations show that
there may be some potential for the European
style of survey. The first of these was in Vienna
where Kenneth Kvamme showed photographs
taken in the 1930s that included crop-marked
defensive enclosures that — it seems from
talking to him — are known only from one native
American tribe in the Great Plains of the
Dakotas. Second is a note in Antiquity
(December 2001) by James Neely who used an
oblique aerial photograph to illustrate an area of
fields (tiny fields, a few square metres in area)
and droves that are part of a series of
agricultural systems that are being studied in
south-eastern Arizona. These local projects
may provide the beginnings of a thesaurus of
categories that may be sought either from the air
or by those examining existing photographs.

Stereo pairs

Recent examination of photographs at NMRAP
introduced a new meaning to the phrase ‘repeat
photography’.  Tim Gates was busy in
Northumberland in 1994 and had visited the
same site on two consecutive days, July 13 and
14, and on each had taken a photograph from
virtually the same position. Prints NT9137/41
and NT9137/42 (Tim’s original numbers,
15940/09 and 15957/88) made as good a stereo
pair as we get when we try to take them.

Obituary: Charles Leva

Charles Leva died on February 1st, 2001. He
was born in Alken on Febrary 25th, 1922. There
is no published obituary, except maybe a short
one in Chronique de 1'Archéologie en wallonie.
The Walloon department is suggesting that
someone in the Fdération des Archéologues de
Wallonie could gather some information. [Jean
Bourgeois]. Charles was one of the people who
helped knock down national barriers in Europe
and who led the pre-email communication with
others in the field. He was one of AARG’s
Honorary Members and if anyone would care to
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contribute any memories, stories or even
anything more official, we would be pleased to
publish them.

Obituary: Graham Webster

Graham Webster also died last year(?). He was
probably unknown to many of the under 50s
AARG members, but he was one of those
responsible for establishing the Council for
British Archaeology's Aerial Archaeology
Committee which organised the 1974
conference that marked the public beginning of
the current development of aerial survey.

Obituary: CUCAP

From November 2001, CUCAP ceased to exist
as an independent department and is now
incorporated in Geography Department’s new
Unit of Lansdcape Modelling (?ULM — isn’t
that somewhere in Germany). It had one father,
one son, leaves about 440,000 children but has
just conceived an internet index — see this issue:
Towards digital records: notes and thoughts,
this issue.

This issue

Among the contributions is a long paper by
Irwin Scollar that extends from his earlier
Where on earth is it? 1 know from
correspondence with him that transformation of
aerial data (photos and satellite images) is being
undertaken in many of the countries that he
mentions. This shows how widespread the use
of aerial survey has become and suggests that
there may be a considerable amount of work
going on — not all of them archaeological — that
may eventually help us understand what has
been photographed. Another aid to
understanding may come from the prods we are
given, this time from Kenny Brophy, to think
about, and perhaps express more informally,
what we are doing. Kenny’s paper lays a
foundation for the session on ‘subjectivity’ that
is planned for AARG in September. We have
some pictures for you — Wales, Rome, Armenia
— including what may be the most monotonous
series to be published in an attempt to begin to
tackle the problems, and their solutions, that
have arisen due to digital printing.
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Chairman’s Piece.
D. Strachan

In September last year, AARG held its annual conference, jointly with Archaeological
Prospection, and on invitation of the Austrian Academy of Sciences, in Vienna. The joint
conference proved to be extremely successful in many ways, being the first to be fully
integrated with that of another group. While we shared a venue with the European
Association of Archaeologists at Bournemouth in 1999, the Vienna conference had a mixed
programme, where aerial and geophysics papers were combined in thematically based
sessions. Exchanging ideas and sharing the work of AARG members with non-aerial
archaeologists should remain a priority for the group, and joint conferences should be
considered in the future, when the opportunity arises. While retaining a healthy attendance
from the UK, our first annual conference held outside the UK has certainly have raised the
profile of the group with archaeologists, both terrestrial and aerial, from across Europe and
beyond. Michael Doneus and his colleagues are to be congratulated on an event well done!

At AGM in Vienna, the question was raised about proposed changes to Civil Aviation
Authority (CAA) regulations and how this would affect the work of aerial archaeologists in
the UK. While the technical and legal aspects are complex, in summary, the CAA, since 1989,
has issued exemptions from the Air Navigation Order (ANO), so that flights for
archaeological aerial reconnaissance could operate without the need for an Air Operator’s
Certificate (AOC). The system currently works with the CAA authorising a list of Approved
Pilots, who hold Commercial Pilots Licences (with a few Private Pilots), that can be used by
agreed archaeologists when full AOC operators are not available. In the summer of 2001 the
CAA gave notice that Air Operator’s Certificate (AOC) exemptions would be terminated on
31st March 2002.

Many who use the exemptions are “regional flyers”, working in regionally based
organisations, such as County Councils. They often operate in remote areas, such as
Cornwall, Northumberland and Highland, where they can compliment the work of national
surveys. In addition, regional flyers are literally more “in-touch” with their areas, being able
to quickly respond to good conditions and developments on the ground. An example of this is
the inter-tidal survey carried out by Essex County Council, where the need for extreme low
tides can require flights departing around Sam, only 15 minutes from the coast. Such work
could not be carried out successfully without a locally based archaeologist/pilot “team”. The
CAA exemptions from the requirement to hold AOCs have proved crucial to the important
role of regional aerial survey in the UK, as it often operates in areas where suitable aircraft
and pilots are in short supply.

In October last year I wrote, on behalf of AARG, to Geoff Parker, Head of Flight Operations
Policy with the Safety Regulation Group at Aviation House. The letter expressed concern
over the proposed termination of the exemption system, explaining that if it was not replaced
with a similarly effective and simple operation, then it would be likely that there would be a

considerable negative impact on the continued success of archaeological aerial reconnaissance
in the UK.

Following a meeting in November last year between the CAA and the national heritage
agencies in the UK (namely English Heritage (EH), the Royal Commission on the Ancient
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and Historical Monuments of Scotland (RCAHMS), and the Royal Commission on the
Historical Monuments of Wales (RCHMW)), a way forward has been agreed by which
organisations that wished to continue with archaeological air photography could become
“Operators of Aircraft”. This will mean that aerial reconnaissance flights carried out by those
organisations will be deemed to be private flights and not in the public transport class (and
therefore not subject to the requirements of an AOC).

It would appear that EH, RCAHMS, and RCAHMW, are seeking approval and already
preparing operational manuals to allow them to become “Operators of Aircraft”. While the
national agencies have the resources and infrastructure to tackle the legal and liability issues
associated with becoming Operators, however, smaller organisations (i.e. the regional flyers)
will find the move far more daunting. The only alternative will be for regional flyers to use a
company that holds an AOC, which carries the old problems of cost and availability of
companies with an AOC and suitable high-wing aircraft. Wales will perhaps fare the best of
the UK regions in having two AOC operators from 1% April 2002, in Haverfordwest in the
south-west, and Welshpool in central Wales. However, after the 315t of March this year, the
successful continuation of much regionally-based aerial survey in the UK would appear to be
under question. While continuation of the national surveys is essential for British
archaeology, the contribution of regional survey over the past fifty years cannot be under-
estimated. Hopefully a long-term arrangement to secure the continued work of regional flyers
can be developed in the near future.

On a more positive note, the forthcoming conference to be held in the University of Kent in
September (details within) will be the first AARG conference to be held in the south-east of
England for a number of years. A varied selection of topics will be covered by the conference,
in addition to our conference field-trip. It is planned that time will be made available for
discussion and news about developments regarding the CAA exemptions.

Update

There is some last minute good news on the situation in England, where individual
arrangements (as yet unspecified) are being made for all local flyers, and it is hoped that, with
perhaps one exception, a way will be found for their continued reconnaissance projects by the
end of March. More news at AARG 2002...

U e e e o e e e e e e e e e o e e e e e e e e e o e o e e e e e e e o e e e e o e o e e e e e e e e e o e e e e e e e e e e e e e e e

AARG ANNUAL MEETING

University of Kent at Canterbury

10th-12th September 2002
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Honorary Secretary’s Report

Kenneth Brophy

AARG subscriptions — non UK members

The AARG committee members have discussed a number of issues over the past 6 months
partly due to the effect of the introduction of the Euro. One effect of this has been the phasing
out of the Eurocheque, one of the most popular ways for our non-UK members to pay
subscriptions. Currently, then, the only payment methods available to these members are
cheques, International Money Orders or bank drafts in pounds sterling. However we hope to
introduce payment of subs in Euro from 2003 onwards. Details of this, and any other
solutions to the problem of small subscriptions from outwith the UK, will be included in the
next AARGnews. In the meantime, I would ask that those members effected please bear with
the current system until next year’s subs. I have contacted many of you about this already.

AARG subscriptions — UK members

A recurring problem over the last two January and February periods has been the number of
reminder letters sent out to members for subscription payments. This is both a costly drain on
AARG resources, unpleasant for me to lick up to 100 stamps in one afternoon, and perhaps
annoying for you to receive such a reminder from me. To combat this, I hope to offer details
of direct debit payments for UK members in the next edition of AARGnews, so that from
2003, you need never remember (or forget) again.

If you have any comments on subscriptions, or have simply forgotten to subscribe this year,
contact me on k.brophy@archaeology.gla.ac.uk or at the address on the inside front cover.

e e e e e o e e o e e e o e e o e e e e e e e e e e e e e e e e o e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e I

AARG ANNUAL MEETING

University of Kent at Canterbury
10th-12t September 2002

For booking: Dave MacLeod, c/o English Heritage, 37 Tanner Row, York YO1 6WP, UK
Tel: 01904 601943  Fax: 01904 601998
dave.macleod@english-heritage.org.uk

Programme info: Davy Strachan
david@strachan66.freeserve.co.uk
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A Bird’s Eye View of the Welsh Uplands

Toby Driver

A new set of web pages describing the progress of ten years survey in the Welsh uplands has been
launched on the website of the Royal Commission on the Ancient and Historical Monuments of Wales
(http://www.rcahmw.org.uk/). This new section on the uplands runs to 88 pages of text, discussion and
bibliography and is well illustrated throughout with aerial images from the RCAHMW archive.

The Uplands Initiative is a programme of archaeological survey designed to promote a wider and
deeper understanding of Welsh upland heritage through survey, research and publication. It is aligned
closely with other historical and agri-environmental schemes, including the Register of Landscapes of
Historic Interest in Wales, Tir Gofal and Cadw’s programmes of Historic Landscape Characterisation
and monument protection. Each year teams of archaeologists are grant-aided to survey different
upland areas across Wales.

The information usually feeds into a set of project reports and an enhanced database for Wales.
However, the new uplands web site provides summaries of results and progress from the last ten years
work, making the data far more publicly available. It also serves as an excellent visual index to the
varied uplands of Wales drawing on RCAHMW?’s aerial archive. There are numerous aerial images of
archaeological site types from prehistoric times to the recent past, as well as illustrations of the many
different landscape types encountered across the principality.

The website can be viewed at: http://www.rcahmw.org.uk/uplands-10years/intro1.html, or through the
RCAHMW homepage, by following ‘Current Projects > Uplands Initiative> The First Ten Years of
the Uplands Initiative’.

Llyn Craig y Pistyll, Ceredigion, west Wales, photographed in Spring 2001. An example of
the recent aerial imagery now on display on the new RCAHMW Uplands web pages.
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The Vienna Experience

Matthew Oakey

It was with considerable excitement that I viewed the prospect of the Vienna conference, the
only problem being my apparent inability to convince my friends it was actually work! And I
was not disappointed. For me, after a year of research for my MPhil and armed with a student
bursary, I hoped that I could gain a lot from Archaeological Prospection 2001, and when |
was asked to write a piece for AARGnews on "the Vienna experience" I was more than happy
to oblige.

It was nice to see some old faces, and some new ones too. My experience of the aerial
photographic community so far, has been that everyone I have had contact with has made the
time to listen to my ideas and have gone out of their way to help. It is also a great confidence
booster to have people with more experience of aerial archaeology than you could ever hope
to have take your ideas seriously and express an interest... or maybe aerial archaeologists are
an unusually polite lot? Either way I was pleased to be the recipient of some useful and sober
[sic] comment on my research over the course of the conference, and was able to come away
with some new ideas.

Socially, I'm sure that everyone will agree that Vienna was impeccable. Quite how we were
provided with so much food and drink (may I put the idea of AARG Bréu to the committee?)
for the registration fee is beyond me. The hospitality we were shown was indicative of the
week as a whole, not least on the visits to Puch and Carnuntum where we were fed and
watered (a recurring theme) in typical Austrian style. The field trips provided an enjoyable
break from the papers. Being able to stand 'on' the palisade of the circular ditch system
(Kreisgrabenanlage) at Puch, marked out in the crop, gave a real sense of the scale of the site,
something which I find can often not be appreciated fully from an air photo. This was also the
stage for the most novel group photo I have ever participated in, thanks to the Austrian Army.

The integration of papers on aerial photography and other prospection methods was definitely
useful. I know that I was surprised at many of the results that have now been gained by GPR
and magnetic prospection methods, and I hope that the geophysicists were able to take
something away from the aerial archaeology papers. We did have the prospection lark sorted
out years before them after all. I found Jerry Hamer's paper on locating air raid shelters in
Glasgow especially interesting. For me this demonstrated well how archaeology can make a
valuable contribution to our understanding of Britain's more recent past and also provided a
refreshing change from the sites more usually associated with archaeological investigation.

Nicholas Holden's paper on LIDAR revealed the massive potential of this technique.
Although still very expensive, you do get a lot of data for your money, and in a form that can
be fed straight into the GIS. While the resolution of the present hardware is not detailed
enough for more slight features, the flexibility of the data still has great potential for the study
of large earthworks. So far as more 'traditional' methods go, Pete Horne interestingly was able
to demonstrate that even 12 years after The Emerging Past first reinforced the need for
continuing reconnaissance, there is still ample evidence to counteract any claims that we are
facing diminishing returns from air photography. Unfortunately, due to technical difficulties,
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we were unable to see Anthony Comfort’s presentation on the use of satellite imagery at
Zeugma, however it was interesting to talk to him with regard to his work.

So in conclusion a conference that was rewarding academically and great fun! I'm just

looking forward to next year. Finally though, I wish to express my sincerest thanks to Bob
Bewley and AARG for enabling me to attend, thanks to a student bursary.

A selection of photos from AARG/Arch Pros 2001

Posing for the group photo at Puch. Abandoned Roman gate at Carnuntum.

Cameraman is in the upper background.

And the meal (was there food?) that followed... And the meal (at the local café) that followed...

10
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Sub-Metre Resolution Satellite Imagery

Martin J. F. Fowler

On 18 October 2001, DigitalGlobe™ successfully launched its QuickBird satellite on a
Boeing Delta II launch vehicle from Vandenberg Air Force Base in California. Initially
intended to collect 1-metre resolution panchromatic and 4-metre resolution multi-spectral
imagery, the granting of a licence by the US Government in December 2000 to operate a 0.5
metre resolution satellite system allowed the planned orbit to be adjusted to permit the
resolution of the imagery to be improved.

Circling the Earth at an altitude of 450 kilometres in an orbit that provides a consistent revisit
time throughout the year, the satellite acquires imagery with Ground Sample Distances of 61
centimetres for its panchromatic and 2.44 metres for its multi-spectral products (Table 1).
This enhanced performance represents a 40% improvement in spatial resolution over the
previous highest resolution imagery from the IKONOS satellite operated by Space Imaging.

Representative images from the QuickBird satellite can be found on the Eurimage website
(http://www.eurimage.com/quickbird/). An example of a pan-sharpened multi-spectral image
— formed by merging 0.6-metre panchromatic with 2.44-metre blue, green and red multi-
spectral imagery — covering the environs of the Colosseum in Rome is shown in Figure 1 (the
original colour image can be found on the Eurimage website). Fortuitously, this image covers
broadly the same area as a 1-metre resolution image from the IKONOS satellite that was
reviewed in an earlier issue of AARGnews (Fowler, 2000) and allows a subjective
comparison to be made.

Orbit 450km altitude, 93.5 minute orbit time. 10:30 am equator crossing
time (descending)
Inclination 97.2° Sun-synchronous.
Nominal swath width 15.5km at nadir.
Area of interest Single scene 16.5 x 16.5km
Sensor Panchromatic Multi-spectral
Resolution 0.61 metres at nadir 2.44 metres at nadir
0.72 metres at 25° off-nadir 2.88 metres at 25° off-nadir
Spectral bandwidth 450-900 nanometres Blue  450-520 nanometres
Green 520-600 nanometres
Red 630-690 nanometres
Near IR 750-900 nanometres
Dynamic range 11 bits per pixel 11 bits per pixel
Table 1. QuickBird Technical Characteristics

11
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Figure 1. Pan-sharpened multi-spectral QuickBird satellite imagery acquired on 10 January 2002 of
the environs of the Colosseum in Rome. Following Rog Palmer’s convention, the original image has
been rotated through 180° such that North is to the bottom of the image. Image copyright ©
DigitalGlobe. All rights reserved.

Although superficially comparable to the IKONOS product, closer inspection of the
QuickBird image shows finer detail with a number of relatively small features being visible in
relief. For example, at the site of the Temple of Venus and Rome to the right (west) of the
Colosseum (see Figure 2), more details of the pillars (and their shadows) that surround the
temple can be seen as can a regular pattern of depressions within the temple.

Like the IKONOS satellite, the multi-spectral sensor of QuickBird is capable collecting
imagery from the Near Infra Red (NIR) part of the spectrum. The spectral coverage is the
same as that of Band 4 of the low resolution Thematic Mapper of LANDSAT that has been
shown to have some potential in the detection of archaeological features through differences
in the NIR reflectance of vegetation (e.g. Fowler forthcoming). However, having a spatial
resolution some 12 times better than the 30-metre resolution LANDSAT Thematic Mapper
product, QuickBird NIR imagery may have a greater potential to show a range of smaller
archaeological features.

Whilst high-resolution satellite imagery has been shown to be able to reveal evidence of a
range of upstanding and plough-levelled archaeological features (e.g. Fowler, 2001;

forthcoming), its archaeological utility is constrained by the limited cover of the Earth’s
surface that is currently available. The successful launch of QuickBird should improve this

12
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situation and allow the potential of high-resolution satellite imagery to be better exploited by
aerial archaeologists in the future.
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Figure 2. Enlargement of the area to the right (West) of the Colosseum showing from left to right:
the Temple of Venus and Rome, the pillars (and their shadows) that surround the temple, and a
regular pattern of depressions seen in relief; the Baroque church of Santa Francesca Roman and
the 19" century reconstruction of the Arch of Titus.

Image copyright © DigitalGlobe. All rights reserved.
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The Map maker’s “Tower of Babel”
Irwin Scollar

Three years ago, [ published a brief survey of mapping problems entitled "Where On Earth is
It" in this journal. Perhaps some of you read it. Those of you who reside in the UK and never
work outside its limits or near its border with the Irish Republic may either read the rest of
this contribution whilst smiling smugly, or pass on to the next article and quietly enjoy having
one mapping agency with a single mapping system and a single grid as long as one uses only
maps made after WW2. Others, please read on. For the terminology used here, please refer to
the 1999 paper if you are not familiar with mapping concepts.

To judge the scale of mapping problems when working with aerial photographs, a recent
illustration:

I received an e-mail from Anthony Martinez of Albuquerque, New Mexico, USA who directs
a consultancy doing aerial photography for archaeology in the western part of that country
concerning the maps made by individual American states as well as those from the national
mapping agency. I pass it on here to justify my having written this supplementary paper.

Anthony wrote: "As for State Plane, ugh. We now have a surveyor on staff and most of her
drawings come to me in State Plane to integrate with the other environmental data I pull
together for our Environmental Assessments and Impact Statements. I recently finished a
project in Oregon that had field data on a proposed electric plant in State Plane feet - Oregon
North. The biologists gave me UTM zone 11 NAD 83. The archaeologists supplied UTM
zone 11 NAD 27. The county clerk's data was in Lambert Conformal Conic feet, GRS 80.
The digital elevation models were in geographic decimal degrees - Albers equal area. The air
photos were in geographic decimal degrees - Lambert. Finally, the air quality data was in
State Plane meters - Oregon South. Of course, with the exception of the USGS data, no one
knew what data was in what coordinate system! After about a week I finally got all the data in
the same coordinate system. This is pretty typical, I'm finding."

In the course of developing support for many national and international mapping systems for
my rectification programme AirPhoto which merges aerial imagery with maps, I stumbled
upon the superb database produced by the European Petroleum Survey Group (EPSG) which
contains data on more than 1400 grid systems which have or are still being used on the
world's large scale maps. What I called the "Tower of Babel" in my 1999 paper is actually
beyond anything I imagined when first trying to join up a few aerial archaeological sites and
maps on the German-Netherlands border back in the 1980's (Scollar 1989). The bibliography
published in 1988 by Synder and Steward (ref. below) listed 2551 books and articles.
Unfortunately, since Snyder's untimely death in 1997, it has not been updated as far as [ am
aware.

Why am I so concerned about maps? Simply because recording aerial features relative to a
map's grid is the only way of ensuring that a site can be found in the distant future when the
landscape may have changed out of recognition compared with what is visible in the image.
The grid is not just decoration placed on the map by the maker for our convenience. It is an
expression of the basic mathematical construction of the map, sometimes called a projection

14
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for historical reasons, although for most modern maps, the 'projection’ is a transformation
expressed in complex equations from the ellipsoidal surface of the Earth to a flat surface
which can be printed or otherwise displayed. In the past, field measurements were translated
to the basic grid, later vertical air photos where used, and today modern digital measuring
equipment including differential GPS is involved. The map maker usually chooses a
transformation which preserves angles and distances with as low an error as possible.
Frequently, the geometry of the transformation is chosen to suit the shape of the country so as
to permit an entire political area to be covered by a single grid as is the case in the UK. Thus,
surveying complications in the field at the borders of map strips are minimised. The
requirement for low error and a single grid cannot be met for large countries and multiple
strips or co-ordinate centres are required. This has produced a plethora of solutions, far more
than the number of countries which have ever been mapped. Accuracy requirements have
risen over the years and a greater understanding of geodesy has permitted more complex
solutions. The result is that even in a country like the UK, if you are confronted with data
from older Ordnance Survey maps made well before 1945, you may find a Cassini-Soeldner
grid which is totally incompatible with the current British National Grid. The same is true in
most other parts of the world which have been mapped over the past several centuries.

The following are some gems from my 'virtual collection' of mapping folklore which grows
steadily. Nearly all systems mentioned were implemented in AirPhoto from the mathematics
involved in making the maps. J. H. Lambert (1728-1777), the Alsatian mathematician,
systematised the calculation of seven major transformations in one monumental paper
published in 1772. These include the two most widely used, the Lambert Conformal and the
Transverse Mercator, later analysed by C.F.C. Gauss (1822) but normally applied using
equations developed by L. Krueger (1912).

Australia:

The Australian grid (ANG84) is standard UTM using the WGS84 ellipsoid and a 10,000,000
offset added to the northing', to prevent negative numbers, since all of Australia lies south of
the equator. The older AGD66 grid which is used on the maps of Tasmania and elsewhere
cannot be readily converted to WGS84.

Austria:

The Austrian calculations use the Bessel ellipsoid of 1841, but the geographic co-ordinates
are shifted to 17° 40" west (Ferro island in the Canaries). A modified Gauss-Kriiger
calculation is used for the three meridian strips covering Austria at 28°, 31° and 34° east of
Ferro. The Austrian GK has no added constants, so the easting values may be negative and are
duplicated in each strip. Therefore either the strip or 1:50,000 map number must be specified
to compute lat/lon from the Austrian co-ordinates. Several other countries, most importantly
Japan, have grids with negative coordinates, a serious source of confusion if one is not
careful.

Lloyd A. Brown, "The Story of Maps," p. 283 writes: "In 1634 Louis XIII decreed the island
of Ferro (Hierro) in the Canaries as the prime meridian to be used on all French maps, and so
it remained until about 1800." Also, in the Encyclopaedia Britannica, 11th-13th ed., p. 985,
under "Time, Measurement of": "... a scientific congress, assembled by Richelieu at Paris in
1630, selected the island of Ferro for this purpose [prime meridian] .... Ferro, which received
the authorisation of Louis XIII. on the 25th of April 1634, gradually superseded the others."
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(personal communication from the late J. P. Snyder to the author).

Belgium:

Belgium uses a modified Lambert Conformal system which has its origin at the old Royal
Observatory near Brussels. It uses the International (Hayford) ellipsoid of 1924 and has but
one zone. To prevent negative values, 15000 is added to the east-west and 5400000 to the
north-south axis. Belgian Lambert co-ordinates are totally incompatible with the French
Lambert system despite their superficial resemblance. Confusion on the border with France is
inevitable. Maps after 1950 and prior to 1972 use a different datum and co-ordinates are not
quite the same as those on later maps.

Estonia:

Estonia now uses a standard Lambert Conformal system with central meridian at 24° E and
two standard parallels at 58° N and 59° 20' N, with the origin at 57° 31' 0.31945" N with a
false northing of 637500 m. and a false easting of 500000 m. for maps of scale 1:20000 or
larger. A GRS-80 ellipsoid which differs slightly from the WGS84 ellipsoid is employed. For
small scale maps the TM Baltic'93 common reference for Estonia, Latvia and Lithuania with a
transverse Mercator transformation having its central meridian also at 24° E and the GRS-80
ellipsoid. Older maps from the Soviet period use the Gauss-Krueger 6° standard and a
Krassovsky ellipsoid. Their grids are totally unlrelated to the new one.

Finland:

The Finnish grid uses a 3° Gauss-Kriiger system with the International Ellipsoid of 1924, but
with a special Finnish Datum, abbreviated KKJ. The KKJ Datum is a slightly rotated, scaled
and translated version of the European Datum of 1950 datum. For compatibility with
neighbouring countries grid systems, the KKJ datum is first transformed to ED50 before
carrying out the Lat/Lon to ED50 calculations, and the inverse transformation is used to
convert Finnish co-ordinates to equivalent ED50 co-ordinates before returning Lat/Lon in the
WGS84 datum. There are three strips, and zone numbers 1-4 are inserted in front of the
500000 central meridian for each, such that the strip meridians are at 15000000, 25000000
etc. Details are given in the Ollikainen on-line reference below.

France and Corsica:

The French calculations use the Clarke Ellipsoid of 1880. The Lambert zone number (1-4)
must be specified when computing lat/lon from Lambert co-ordinates. French co-ordinates
are sometimes also used in Luxembourg and Belgium, but in the latter country, they are not
identical with the Belgian Lambert co-ordinates which appear on the 1:25000 maps, and they
are totally incompatible with the national grid system of Luxembourg.

Gauss-Kriiger 3°:

Gauss-Kriiger 3° (hereafter GK) conversion is based on the original equations due to Kriiger
(1912), but I use a variant as implemented by B.G. Reit, modified for fast Clenshaw
summation of series expansion following a little known method worked out at the Danish
Cadastre. The GK calculations use the Bessel Ellipsoid of 1841. It is used in the western part
Germany and may be used anywhere else in the world. In Colombia, South America, offsets
based on a datum at the Observatory in Bogota are added to the north and east values.
Although the Japanese system used a GK transformation and a Bessel ellipsoid, there are
many differences compared with the German system. Interestingly, the Japanese
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documentation uses the B and L. German abbreviations for latitude and longtude (see below).
Germany is now changing over to a WGS84 ellipsoid based UTM (Universal Transverse
Mercator) mapping which permits direct use of the very high resolution differential GPS
correction data available within the country from well spaced low frequency radio
transmitters. The 3° refer to the longitudinal width of the meridian strips.

Gauss-Kriiger 6°:

AirPhoto's GK 6° calculations use the Krassovsky Ellipsoid of 1942. The method is the same
as that used for the GK 3° calculations modified for a 6° meridian strip. It is used in many
former Warsaw Pact countries and may be used elsewhere if desired, although the errors near
the strip boundaries are higher than in the UTM system. To add to the confusion, this 6° grid
was not used in the former German Democratic Republic, where the GK 3° grid appears on
the 1:10000 maps. The datum there is, however, a Krassovsky ellipsoid with origin at
Pulkovo near St. Petersburg and not the Bessel ellipsoid as used with GK 3° in the rest of
western Germany. The result is that there may be differences of hundreds of metres or more
in the area along the old Iron Curtain where the two systems are adjacent. Thus, within
reunited Germany, there is serious discordance in the local maps, so that the replacement
using UTM will be very welcome.

GK 6° Krassovsky may also be used in the following countries among others:

Armenia, Czech Republic, Estonia-Soviet era maps, Hungary, Latvia-Soviet era maps,
Lithuania, Poland, Slovakia, Slovenia.

Greece:

HGRS87 is the modern system, not yet shown on many maps. The Hellenic Grid Reference
System (EGSAS87) uses the GRS80 ellipsoid and a UTM transformation with a special central
meridian at 24 degrees E. longitude so that one zone covers the whole of Greece and its
islands.

HATT is an Equidistant Azimuthal Hatt (Phillipe Hatt, a French map theorist who published
his scheme in 1886) projection is used nearly nowhere else in the world with the origin point
at the National Observatory of Athens with the Bessel Ellipsoid. Number of map sheets: 189.
A serious disadvantage of this system is when more than one sheet is necessary to cover a
specific geographical area. In this case, all co-ordinates must be converted so as to refer to the
same map sheet (this procedure is known as a Map Sheet Change). Moreover, the metrics that
are derived from such a single map sheet (which is larger than the normal size of 30'x30") are
significantly distorted and must be adjusted to the correct ones that refer to the ellipsoid.
Hellenic Military Geographic Service (HMGS) for the map series of scale 1:100.000,
1:50.000 and 1:5.000 which cover all of Greece. It is obsolete and being replaced by
HGRS87.

TM3: 3° Transverse Mercator projection, Geodetic reference system, with the origin point
located at the National Observatory of Athens (23° 2' 58.815"), Bessel Ellipsoid, non-standard
Scale factor 0.9999, Number of zones covering Greece: 3. This projection system had been
used by the Hellenic Ministry of Environment, Planning and Public Works for the purpose of
the Planning Reconstruction Project and for the photogrammetric compilation of 1:5.000 and
1:10.000 scale diagrams. False easting 200000m. The origin of the co-ordinate system is
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assumed to be the intersection of the 34° degree parallel with the central meridian.
For full details see:
http://www.geoapikonisis.gr/projections-eng.htm

A Java script conversion routine for Hatt to HGRS87 co-ordinates which may be run in most
Web browsers may be found at:

http://www.geoapikonisis.gr/applets/hatt2egsa-java-eng.htm.

Hungary:

Before the collapse of the Soviet Empire, Hungary used the Gauss-Krueger 6° grid in
common with all Warsaw Pact countries for military mapping, and this is said to continue to
this day, there being separate civil and military map systems.

In 1972, the HD-72 datum was introduced for civil mapping. This datum uses a very slightly
modified version of the GRS67 ellipsoid. The grid is based on an oblique Mercator projection
similar to that used in Switzerland, but with foreshortening of 0.99993. The centre of the co-
ordinate system is roughly at the average of the latitudes and longitude for Hungary at
Gellérthegy and false easting of 650000 and false northing of 200000 is used to permit all of
Hungary to be covered by a single zone without negative values.

In addition, in 1991, parameters for the transformation of HD-72 to EUREF-89 were
determined for a Helmert transformation. If the military maps have to be used for whatever
reason, then the Gauss-Krueger 6° grid should be selected. However all large scale modern
mapping is now done in the EOV (Uniform National Projection system in Hungarian) co-
ordinate system. See the author's earlier paper for a description of the Helmert transformation.

Ireland:

The Irish national grid calculations are also a variant of UTM with the origin shifted to 8° W
longitude, 53.5° N latitude and a modified Airy Ellipsoid, with false easting of 200,000 and
false northing of 250,000 and modified central scale factor of 1.000035. Although both the
UK and the Republic use an Airy Ellipsoid, the two are not quite the same, nor is the datum
point, so that there is a discordance along the border with Ulster of considerable importance.

Italy (Gauss-Boaga):

Italy uses a standard UTM mapping scheme, but with a datum point located at Mount Mario
near Rome based on the Hayford Ellipsoid and offsets of 1,500,000 and 2,500,000 added to
the 'eastings' for the two strips which cover the whole country and its adjacent islands. The
strips are given names, called Fuso Ouest and Fuso Est, not numbers. An older system used
in Sardinia is not supported.

Japan:

For large scale maps (1:5000 or better) up to April 1, 2002, Japan used a Bessel ellipsoid with
19 separate regions each with its own centre point. A meridian foreshortening of 0.9999 is
applied to reduce distortion. Co-ordinates may be negative to the west or south of the 0,0
point at the centre. After April 1, 2002, a GRSS ellipsoid is used, but the region numbers and
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centres remain the same. The co-ordinates and their corresponding latitudes and longitudes
change. The 19 regions are spread out over more than 30° of longitude and 25° of latitude to
include outlying islands in the eastern Pacific and the China sea, an area larger than Europe.
They follow the boundaries of the administrative prefectures or the outlines of the smaller
islands, 47 in all. The region number must be specified along with the co-ordinates which are
local to the individual region.

Although it is possible to convert between the old and new datums, this can be done only
within a given region. Unfortunately, there is no way to use adjacent maps from two regions
simultaneously, because the precise regional boundaries are not available to construct a
suitable database for a search algorithm which, given the latitude and longitude can uniquely
determine the region in which it lies. Either the grid from one or the other region must be used
for all points and the region number must always be specified. The large scale maps are
maintained by the municipal authorities, so that standards may vary. No data is available for
the outlying islands like the Ryukyu, Bonin and northern Marianas, and what is, is unreliable
for Okinawa. Since it isn't likely that much archaeological air photography will be done over
many of the uninhabited coral reefs, dealing with this doesn't have high priority.

The new regional values can be converted to UTM with a GRS80 ellipsoid used on small
scale maps (1:10000 and higher) taking the 0.9996 meridian foreshortening of UTM into
account, but since no grid is shown on these maps, there appears to be no need to do this. In
any event, there is no way to convert from a point on such a map back to the large scale map
co-ordinates, since the region number can not be determined from the latitude and longitude.

For the positions of the regional centres, see:
http://vldb.gsi.go.jp/sokuchi/datum/image/heichoku3.gif

The precise co-ordinates of the central points for each region may be found at:
http://vldb.gsi.go.jp/sokuchi/datum/image/heichoku2.gif

Conversion software for any co-ordinate pair between the old and new datums may be found
at:

http://vldb.gsi.go.jp/sokuchi/tky2jgd/download/agreement.html

Lithuania:

The post-Soviet Lithuanian system uses a UTM mapping, but with a foreshortening of 0.9998
and a central meridian of 24° to prevent a meridian strip boundary from passing through the
middle of the country. The Soviet system is still present on many printed maps.

Luxembourg:

The Luxembourg single strip Gauss-Kriiger system is centred on 49° 50' north latitude, 6° 10'
east longitude using the International ellipsoid of 1924. Numerical offsets of 80000 and
100000 meters are added to the east-west and north-directions respectively to avoid negative
values.
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Netherlands:

The Dutch grid system is based on a Schreiber - Gauss conformal mapping of the Bessel 1841
Ellipsoid to a sphere, followed by a Sterographic projection. The zero point is based on
Amersfoort, with offsets of 155000.0 and 463000.0 as usual to avoid negative numbers. A
bivariate quintic polynomial is used for the conversions with constants as given in the on-line
reference due to Schut below. Although Romania also uses a Stereographic projection, the
way the calculations are done is different. There are only a very few places in the world which
use a Stereographic projection which is the oldest conformal projection known, going back to
Hipparchus and having been used for star maps in antiquity.

Norway:

Recent Norwegian maps use the WGS84 GPS datum and a UTM Grid. Older Norwegian
maps prior to 1993 use UTM with the ED50 Hayford Ellipse and Potstdam datum.

Portugal:

As befits a country with a long cartographic and seafaring tradition, Portugal has had a series
of incompatible systems which have been updated during the course of the centuries. These
include:

1- Cartographic series 1:50 000; 1:100 000 and some old cadastral plans: Geodetic Datum:
Lisboa, old S. Jorge Castelo; ellipsoid: Bessel; projection: Bonne; Central point:latitude 39°
40' N; longitude: 8° 07' 54.862" W . The projection due to Rigobert Bonne (1727-1795) based
on ideas going back to 1511 or before was also used in French maps from 1803 up to World
War 1.. It is unsuitable for large scales because it not conformal.

2 - Series 1: 25 000 of the Portuguese army and the great majority of older cadastral plans:
Geodetic Datum: Lisboa (DLx); elipsoid: International (Hayford1924); projection: Gauss
Krueger; Central point: latitude 39° 40' N; longitude: 8° 07' 54.,862" W; Earlier, no offsets,
later maps use false Easting 200000, false Northing 300000.

3 - Orthophotos 1:10 000. Geodetic Datum D73: Melriga (Datum 1973); ellipsoid:
International (Hayford 1924); projection: Gaull Krueger; Central point: latitude 39° 40' N;
longitude: 8° 07' 54.862" with false Eastings and Northings the same as those for the 1:25000
series and additionally since 1973 false Northing -86.990 m., false Easting 180.598 m. added
to the military offsets, cadastral digital plans with these false Eastings and Northings since
1994.

4 - Madeira and the Azores: standard UTM with the ED50 Potsdam datum.

Romania:

The civil maps at large scales (1:5000) use a Stereographic projection with grid system
centred at lat 46° lon 25° with foreshortening of 0.99975 and false eastings and northings of
500,000, and a Krassovsky ellipsoid. These maps are not oriented to the grid, but rather are at
1'15" latitude and 1' 52.5" longitude intervals. Precision test data could not be obtained from
the Romanian authorities who still consider this top secret, but since the geodetic values are
similar to those of nearby countries, the conversion to WGS84 is based on the October 1997
TR 8350.2 US National Imagery and Mapping Agency revised value and the grid parameters
and projection formulae have been obtained from the European Petroleum Survey Group's
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documentation (see below). Yet another Stereographic system was used between 1933 and the
introduction of the Soviet system after World War 2 with constants differing from that used
since 1970. Field confirmation to within the pixel accuracy of AirPhoto for the transformation
of the Krassovsky based co-ordinate system to GPS was obtained thanks to the efforts of
Ioana Oltean and Bill Hanson at Glasgow despite the total lack of cooperation of the
Romanian authorities.

Switzerland:

The Swiss calculations use the Swiss Bessel Ellipsoid of 1903. The co-ordinate system is
based on a conformal mapping of the ellipsoid to a sphere, followed by an oblique transverse
Mercator mapping centred on the Old Observatory at Bern with zero meridian passing
through Bern, offset by 200000 and 600000 in the longest north-south and east-west
directions in Switzerland. They are based on Odermatt's modification of the original
Rosenmund method. I used the official equations provided by the Swiss Federal land survey
department.

Sweden:

Sweden uses a Bessel Ellipsoid with a single strip having a central meridian at 15° 48' 29.8"
and a false Easting of 1500000. This is called the RT90 grid. Routines were programmed for
conversion to latitude and longitude with WGS84 compatibility for use with GPS co-
ordinates. A WGS84 version is also planned. I used the version developed by Bo Gunnar Reit
of the Swedish Land Survey.

United Kingdom:

The UK national grid calculations are a variant of the UTM calculation with the origin shifted
to 49° N Latitude, 2° W longitude and false easting of 500,000 and northing of - 100,000
added to the constant computed to obtain the latitude shift. If this were not done, the
Greenwich Meridian would result in two map sheets with discordant grids dividing the
country down the middle. The Airy Ellipsoid is used with a Central scale factor =
0.9996012717. The UK 100 km map sheet names may be specified and the 100 km digit
dropped when computing lat/lon from the UK grid co-ordinates, or the full grid co-ordinates
may be given instead. Map names which are not totally systematic from north to south and
east to west are quickly found via binary search on a sorted array. Although the official
calculations used in the UK are based on equations due to Hotine (Snyder 1982), the author's
program uses the faster Swedish-Danish technique based on an 8th order GK method. The
earlier Cassini-Soeldner based maps may still be occasionally encountered. Converting them
to the BNG is a formidable problem which may be left as an exercise for cartographic
enthusiasts.

UTM, WGS84, GRS80, International (ED50), and Clarke 1866 Ellipsoids:

UTM conversions are based on the original Krueger (1912) method, using the International
Ellipsoid of 1924 or the Clarke ellipsoid of 1866 or the WGS ellipsoid of 1984. In the USA,
when a transverse Mercator projection is used, it is used with the Clarke ellipsoid of 1866.
The datum used for UTM International calculations is the European Datum of 1950. With the
Clarke calculations, the datum used is the North American of 1927 (NAD27). For WGS8&4,
only the ellipsoid parameters are used. GPS data may be entered directly however and
mapped in UTM co-ordinates. GRS80 is almost the same as WGS84 and is used with the
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NAD&3 system in the USA and the Hellenic Grid Reference System HGRS87 in Greece
(zones 34, 35). For the Japanese system, GRS80 and WGS84 differ by less than a metre on
the main islands, so that the error is negligible when mapping sites from the air.

The zone number must be specified when computing lat/lon from UTM. Since 10,000,000 is
added to a UTM northing if a point is south of the equator, a flag must be set true when this is
the case. It should be used in Scandinavia, the USA and almost any place else in the world.
Again, be warned that UTM here is based on the International Ellipsoid, but that some USA
state maps use the Clarke Ellipsoid of 1866 with different offsets.

USA State Plane Maps:

There is one or more for every state, and each state has its own projection, offsets and scales,
sometimes in feet, sometimes in metres. Details of each of the many different systems, too
many to list here, are given in Snyder (1994). The chaos is aptly described in the quote at the
beginning of this paper.
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On-Line References:
For a good general explanation of co-ordinate systems the following contains useful links:

http://www.colorado.edu/geography/gcraft/notes/gps/gps_f.html

For datum transformations and their mathematics see the superb Australian documentation at :

http://www.anzlic.org.au/icsm/gdatm/gdatm.htm and http://www.auslig.gov.au

For detailed references to European systems see Stefan A. Voser's very useful:

http://www.geocities.com/CapeCanaveral/1224/mapref.html

The most exhaustive database for international and national grid systems as well as for constants
needed for transformation between them using the Molodensky or 3D Helmert transforms used to be
found at:

http://www.epsg.org

DMA TM 8358.1 is available in PDF and HTML format on the Web:
http://164.214.2.59/GandG/pubs.html

A very clear and concise summary of many of the formulae needed for major grid systems based on
Snyder can be found in the file POSC7.DOC issued by the Petrotechnical Open Software Corporation
entitled "POSC literature pertaining to Geographical and Projected Coordinate System
Transformations." See the POSC Web site:

http://www.posc.org for futher details, or
http://www.ihsenergy.com
and search for posc.

Download the file gnote7.zip which contains gnote7.doc, a Word for Windows 6 formatted paper
which may be printed using WordPad or many versions of Word for Windows or equivalents. The
latest revision is dated September 2000.

Raivo Aunap, of the University of Tartu, Department of Geography maintains a site with Estonian
data:

http://www.geo.ut.ee/~raivo/ESTCOORD.HTML
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See also the web page from R. Burtch for links to a number of datum sources and other relevant
references:

http://users.netonecom.net/~rburtch/geodesy/datums.html*! ExecFile("http://users.netonecom.net/
~rburtch/geodesy/datums.html")

The rather complex system used in Finland is very clearly explained at:

http://www.nls.fi/kartta/julkaisu/kkj.html

For recent information on Hungary see:

http://lazarus.elte.hu/gb/geodez/geodind.htm

If you are in the USA and work for a US Government agency or have a contract with one, you may
wish to consult:

http://www.nima.mil/geospatial/SW_TOOLS/NIMAMUSE

Outside the USA, download the source version called geotrans_windev.zip from:
http://www.remotesensing.org/download/NIMA.php3#GEOTRANS

The binary version for Windows does not contain all the files needed and does not run. Geotrans2 is a
general utility programme for transformation between many different map projections, datums and
other useful features. However precision is limited to 1 metre.

Many of the links above change frequently, but some do have excellent up to date links to others.
Thanks to the Web and to e-mail, most of the work described in this paper has been possible.
Geodisists and map specialists in nearly all of the countries mentioned above have freely offered the
information needed to try to overcome the chaos as much as possible.

Remagen, February 25, 2002
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Recording industrial buildings from the air — the case of the Brynmawr
Rubber Factory

Toby Driver

‘The design of the factory was based around a grid of nine spectacular concrete domed
vaults...it was light, airy, handsome and doomed from the start.’
(Glancey 1998, 189).

Introduction
The Dunlop Semtex Factory Complex or Brynmawr Rubber Factory (RCAHMW NPRN

41229; SO 1890 1140) in Blaenau-Gwent, South Wales, achieved national headlines during
2000, albeit briefly, when a series of proposals, recommendations and protests over several
years failed to save the first listed post-war example of modern architecture in Britain from
demolition. The factory had been photographed from the air on a number of occasions by the
Royal Commission on the Ancient and Historical Monuments of Wales (RCAHMW) as part
of a Wales-wide programme of reconnaissance. Occasional (3-5 yearly) recording of the
Rubber Factory culminated in a set of aerial photographs taken only ten days before
demolition work began. These included monochrome and colour stereoscopic oblique images,
which allow the true glory of the world famous domed structure to be seen and studied in
three-dimensions even though the original building no longer stands.

Aerial recording of industrial and architectural sites

Buildings and industrial structures have always formed a key subject for the Royal
Commission’s programme of aerial reconnaissance. The principal aim of this programme is
the photography of archaeological and historical sites and landscapes, but the work covers
everything from industrial and maritime sites to the architectural landmarks of villages, towns
and cities and their surrounding landscapes.

One of the great strengths of the aerial perspective is its ability to bring coherence to complex
patterns of buildings or structures which may be difficult, time-consuming or dangerous to
record at ground level. Inaccessible parts of buildings such as roof-tops and parapets can be
seen and recorded from the air, whilst a high view showing an overall plan and landscape
context can have an immediacy and impact lacking in a ground photograph. Threatened
buildings or working industrial complexes can also be difficult to access, making the aerial
perspective valuable in illustrating restricted or dangerous areas. The ideal approach is for one
method of survey to inform the other, and the flying programme routinely records structures
which are the subject of intensive ground surveys or photographic projects.

Since its inception in 1986, the RCAHMW flying programme has made enormous progress
towards recording the industrial heritage of Wales, together with key examples of modern
architecture. The collieries of South Wales were intensively recorded in the early 1990s,
particularly during 1992 by Chris Musson, then Investigator for Aerial Photography at
RCAHMW, in the face of their imminent demise. The resultant images show an industry in
transition, documenting collieries and industrial landscapes which do not exist today. Aerial
photography of Taff Merthyr colliery supplemented detailed process recording by RCAHMW
industrial staff before and after its closure (Musson 1994, 38-41). As well as the main
industrial structures of Wales such as the collieries, refineries, docks and transport systems,
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notable examples of modern architecture frequently make fitting subjects for aerial
photography. Targets photographed in recent years include the Inmos Building, Newport, The
Great Glasshouse at the National Botanic Garden of Wales, Carmarthen, the Severn Bridge
and Second Severn Crossing, the Millennium Stadium, Cardiff, the art deco lido at Cold
Knap, Barry and the Coopers Works in nearby Llanfoist, whose unique arched sawtooth roof
built in 1961 was reputedly inspired by Brynmawr.

The Brynmawr Rubber Factory
(general sources: Perry and Saint 1994; Glancey 1998; Concrete Quarterly 2000; BBC News
Wales Online)

Constructed between 1947 and 1953, the Brynmawr Rubber Factory achieved worldwide
fame for its innovative architecture and is credited with inspiring the design of the Sydney
Opera House. Central to the factory’s ground-breaking design were the nine repetitive
reinforced concrete domes, each one a vast 26 by 19 metres, which roofed the huge building,
a solution both to the lack of steel in post-war Britain and the need for column-free spaces on
the factory floor for the sequential manufacturing process. The factory design by The
Architects Co-Partnership and the inventive engineer Ove Arup, also embodied new ethics for
the workplace. It was to be a high quality building where workers and managers would share
entrances and work spaces. In its time it was one of the five biggest redevelopment projects in
post-war Europe, and a great symbol of optimism for the depressed community of Brynmawr.
For much of its life it was used for the manufacture of vinyl floor finishes, before changing
economic circumstances and strike action forced its closure in January 1982. Staff from the
Royal Commission completed two photographic surveys of the derelict shell in 1986 and
1999, resulting in an unparalleled image record from the ground that can be consulted in the
National Monuments Record of Wales.

For many years various developers and pressure groups attempted to find a new use for the
Grade IT* listed building, whose vast roofed interior space seemed so suited to modern needs.
The factory was de-listed in 1996, and in August 2000, a £35m retail and housing
development was announced for the site by the Welsh Assembly, signalling its imminent
demolition. At around the same time, World Heritage Status was announced for the
Blaenavon landscape in the neighbouring local authority of Torfaen, in recognition of the
world importance of its industrial history. Despite this very clear message about the economic
potential of Wales’ industrial heritage for regenerating impoverished communities, eleventh-
hour protests and high-profile campaigns in the Welsh press failed to halt the demolition
work.

Recording the Factory from the air

Approaching by light aircraft from Shobdon airfield (Herefordshire) to the north, one gets an
immediate sense of the geographical setting of Brynmawr. From the green valleys crowded
with small villages, castles and meadows between Hay on Wye and Llangorse, bordered by
the Black Mountains to the east, one is impressed by the scale of the escarpment rising up
some 400 metres from the valley of the Usk which marks the head of the South Wales
Valleys. At the very edge of the windswept and desolate moorlands of Mynydd Llangatwg
(529 m) and Mynydd Llangynidr (541 m), before the start of the deep north-south
industrialised valleys of Rhymney, Ebbw Vale and Abertillery, is an east-west saddle of
ground cradling the industrial towns of Blaenavon, Bryn-mawr and Tredegar.
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From the air, prior to its demolition, the Rubber Factory was difficult to spot among the urban
sprawl and plethora of modern pre-fabricated industrial units. Although aerial photographs
taken soon after its completion showed it as a grey-white concrete beacon amidst the
blackened surroundings of Brynmawr and Ebbw Vale, by the 1990s the structure had become
grey-black and overgrown. The landscaped Waen Pond adjoining the factory proved a useful
aid to distant navigation.

The earliest known oblique aerial photographs of the factory were taken by the Royal Air
Force during general recording of the south Wales Valleys on the 26" October 1948 (sortie
540/115; Fig 1) These dramatic views, taken from 1000 feet, show the factory under
construction while the innovative concrete boiler house across the road has been finished.

Figure 1: A splendid low-level pass of the Brynmawr Rubber Factory, taken under shifting cloud during its

construction in October 1948, by the Royal Air Force. The view shows the main factory building to the left of the
road, before erection of the concrete domes. To the right of the road stands the newly completed innovative

boiler-house building, in a patch of sun. This view looks north to Brynmawr itself. (Crown Copyright 1948/MOD.
neg ref: 540/115: 0327)
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Figure 2: The derelict factory complex looking quiet, but structurally complete in 1992. The view is
from the south-west showing Waen Pond in the right foreground. (Crown Copyright RCAHMW. Neg

ref: 925049-51)

Figure 3: Brynmawr Rubber Factory on a frosty afternoon in March 2001, with a dusting of snow on
the domes and contractor’s cabins and vehicles present. At this time the later range of industrial
units on the west (right hand side) had been demolished and the whole structure looks generally
dilapidated. The boiler house can be seen to the lower left of the frame. (Crown Copyright

RCAHMW. Neg ref: 2001/3530-31)
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These remain a valuable historical record of the construction process, but only the prints (with
no negatives) survive in two national air photo archives. Cambridge University photographers
took only one oblique photo of the building in September 1977 (reference: CEQ 38), as part
of a wider landscape view.

RCAHMW has photographed the factory on four different occasions during the last decade:
in 1992 (Fig 2), 1998, and on two occasions in 2001. Oblique aerial cover was obtained on
the 15t March 2001 (Fig 3), when the main factory building with its domed concrete roof was
still intact, even though many of the surrounding structures had already been removed to
make way for redevelopment. On the 215t June 2001 (10 days before final demolition) when
only the core structure of nine concrete domes remained standing, numerous stereo oblique
images were obtained using one- or two-second delays between photographs on low-level
passes of the site (Figs 4 & 5). Similar stereo obliques were taken of the nearby Ebbw Vale
steelworks on the same flight, also threatened with closure. Both monochrome and colour
stereo pairs now exist recording the Rubber Factory in its landscape context and close-up.
These can provide a three-dimensional image of the structures when viewed with a
stereoscope and offer a unique source for studying the

Figure 4: The factory from the north-east, on a breezy summer’s day in June 2001, 10 days before the demolition
of the central domes. Demolition work is making rapid progress on the north range of buildings adjoining the
domes while much of the surrounding land is being prepared for redevelopment. Even at this stage, eleventh hour
protests were continuing to save at least the standing core of the factory for re-use and posterity. (Crown
Copyright RCAHMW. Neg ref: 2001/5031-67)

30



AARGnews24 (March 2002)

domed roof structure and the factory as a whole from an oblique aerial perspective. The
greatest potential for this imagery lies in its application within an appropriate digital
environment, to allow the stereo pairs to be viewed on-screen or even used for a 3-D ‘virtual’
reconstruction of the factory.

Conclusion

Oblique stereo recording forms a fairly standard part of national aerial reconnaissance
programmes in the UK, usually to enable better understanding and clearer interpretation of
archaeological features with a degree of surface topography, or to enable very slight features
to be seen with greater clarity. Most flying programmes have such a full range of survey
priorities that providing aerial cover of particular structures within a finite timetable can be
impossible, unless sufficient notice of at least several months is provided. Thankfully, the
complete demolition (and therefore removal from the landscape) of structures of national, if
not world, importance is a rare event. When this does occur, as with the Brynmawr Rubber
Factory, the potential for low-level stereo aerial photography to provide the only substantive
three-dimensional views for research and study long into the future, should not be
underestimated.

Figure 5: Stereo-pair of the factory from the north, taken on 21st June 2001. One to ‘try at home’. (Crown
Copyright RCAHMW. Neg refs: 2001/5031-69 & 70)
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Internet resources
A selection of ground photographs and conceptual sketches of redevelopment proposals can
be seen at: www.brynmawrrubberfactory.co.uk

News stories charting the history and eventual demolition of the factory, from BBC New
Wales online, can be read at the following Internet address:
http://newssearch.bbc.co.uk/cgi-bin/results.pl?tab=news&scope=news&q=brynmawr

‘The Imminent Death of a Modern Monument’ from Concrete Quarterly, Issue 198, Spring
2000 http://www.concretequarterly.com/issue198/current_issue/brynmawr.pdf

Derrick Riley Bursary for Aerial Archaeology

This annual award is offered to assist the bursary holder in the making, analysis or interpretation
of aerial photographs. The bursary provides financial assistance up to the sum of £500 to help
meet travel, flying expenses, film processing or similar costs necessarily incurred during the
work. The panel will accept applications for smaller amounts and reserve the right to make
two, smaller, awards if this is adjudged to be the most beneficial decision in any given year. In
recognition of Derrick’s encouragement of young scholars preference may be given to younger
applicants.

Conference grants are also available.

Application forms can be obtained from:
Professor Keith Branigan, Dept of Archaeology and Prehistory, University of Sheffield,
Sheffield S10 2TN, UK (c/o A.Callinswood @sheffield.ac.uk)

... to whom completed forms should be returned by
April 30. Successful applicants will be informed before the end of May.
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Thinking and doing aerial photography
Kenneth Brophy

“To snatch a moment. The aspiration of the snapshot is not to be a great picture, to display its
aesthetic qualities. It is to stand for something, to quote something which means something to me”
(Shanks 1992, 144).

“Aerial archaeology has had two heroic epochs, World War I and World War II”
(Deuel 1969, 10).

“We read with the eyes” (Perec 1997, 171).

That there is more than an element of human participation and subjectivity in the practice of
aerial photography was debated in A4RGnews recently (Raczkowski (1999) and Jones
(2000)). Jones saw Raczkowski’s paper as a plea for theorists (“post-processualists’) to take
more notice of aerial photography in archaeology, whereas Raczkowski was asking aerial
archaeologists to start taking notice of archaeological and social theory. These papers
essentially played out the theory / practice divide that seems so evident in archaeology today
(cf. Shanks & McGuire 1996), a divide that is a source of much underlying tension during any
archaeological undertaking.

To add to this positive dialogue, this paper will consider what is, for me, an important theme.
This could be summed up as the neglected role of subjectivity within aerial archaeology, a
method that apparently strives towards objectivity. I will argue that we influence and bias the
results of reconnaissance in many ways, through our preconceptions, motivations,
interpretations and experiences. Furthermore I want to suggest that there is nothing wrong
with this, but that it is an inevitable part of archaeological fieldwork. We have to
acknowledge it, not ignore it. This is what Raczkowski (1999) did in his paper — after all he is
a knowing participant in producing the very power / knowledge relationship he highlights but
it doesn’t stop him using aerial photographs.

To this end this paper will consider two areas of practice in aerial photography, which at first
glance reinforce this theory / practice division - the process of flying and photographing; and
the role of interpretation. These both involve thinking and doing (as in the title of this paper)
but there is a general assumption that the former is doing, the latter is thinking. Looking at
three sub-themes — the metaphors we use to describe the practice and practitioners of aerial
photography; the random nature of aerial photography and the role of luck; and the experience
in the air - will draw out this tension more explicitly. The latter two in particular effect the
outcomes of reconnaissance and interpretation and it is only when these are drawn together as
parts of an archaeological hermeneutic spiral that they become valuable reflections.

On the awful dilemma of being a theoretician but using empirical methods

This type of self-reflective thinking is part of a wider re-evaluation of the nature of
archaeological practice that is happening amongst many theoretical archaeologists, torn
between what they see as the vital role of interpretation and subjectivity, and the wider
disciplinary need for rigour and objectivity (eg Hodder 1999). One of the themes of such re-
evaluations is the acknowledgement that our methodologies, whilst empirically based, are
usually sound (Brophy 2000; Lucas 2000; Shanks & McGuire 1996). Weaknesses can instead
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be identified in the idealistic need for objective recording. Jones writes “I am content to see
aerial photography as a technique, one which can be used effectively in a variety of resource
management roles and if there is an element of subjectivity it will be winkled out in legal
forums....” (2000, 62).

So what methods are usually adopted? It could be characterised in this way. The flight is
planned, the observer observes, photographs are taken and notes made. In the air and back in
the office the flight is dissected into chunks, the sites photographed interpreted and recorded
and then the whole process begins again, a repeatable experiment intrinsically tied into the
weather, crop growing cycles, moisture, nutrients, time of year and day. Rather like
excavation attempts have been made to refine and streamline the process, and this usually
involves trying to standardise the process, to make it a constant repetition of doing the same
thing. A rhythm develops, and you are judged on these results.

Here the method seems detached from our actual experiences. But aerial archaeology is one
area of practice where we can suggest a middle ground, drawing on the strengths of the
methodology (objectivity), and the experiences of the participants (subjectivity). When we
actually think about what we are doing, the difference between thinking and doing evaporates
and we close the theory / practice divide.

Metaphor and myth in aerial photography

One thing that indicates aerial archaeology is more than a technique is the archetypal images
and types of people involved in the process, and the metaphors that surround aerial
reconnaissance. These could be crudely summarised as soldier /spy; adventurer / explorer;
and the anorak. On the surface these merely add to the objective facade — suggesting
discipline, technology and rigour. But they also draw out the tensions I mentioned earlier,
hinting at heroism, obsession, power relationships, masculinity and emotion.

Very often aerial photography in archaeology is written of in terms of military metaphors —
sorties, campaigns, season, reconnaissance, mission, shooting, targets. Keiller wanted more
‘accurate markmanship’ (in MacGregor 2000); Atkinson described it as a new ‘weapon’ for
the archaeologist (1946, 28). The techniques were developed for military purposes
(reconnaissance, mapping and spying), and war only intensified both the technology and the
quantity of photography. “Wars, because of the need for survival, always gave technology a
shot in the arm...” (Heiman 1972, 35). The literature of aerial photography is full of pilots
and observers with military titles (Squadron-Leaders, Majors, Flight-Lieutenants, Air-
Commodores and so on); or with RAF backgrounds (Keiller, Crawford, and St Joseph
amongst them).

Early flights have an element of the ‘Boy’s Own’ adventure — the aerial archaeologists is
simultaneously an explorer, adventurer and spy, personified in the eccentric Crawford or
Captain Alfred Buckham. Buckham, whose heady and ambiguous artwork combined aerial
photos of cityscapes, with dramatic clouds and paintings of his own aeroplanes, are as much
factual record as they are fantasy. Equal parts ‘adventurer, photographer and painter’ he was
the proverbial hero, flying in all weathers and conditions to fulfil his passion, serving in the 1%
World War, crashing and still flying on. He was the archetypal ‘swashbuckling aviator’ with a
camera (Carter 1990). These masculine tasks are performed as if for King and Country. On
Lindbergh’s flights over Maya settlements Deuel imagines his thoughts - “was not the flying
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machine ideally suited to scout across the vast virginal areas of Central America, which had
remained unmapped and most of which had never seen a white man?” (1969, 170).

And of course the camera and film, and the plane itself, are integral parts of the process and
how they work and should be used often become the concern of the archaeologist. Many learn
to fly, or develop their own photographs. Again these are traditionally viewed as masculine
activities, involving gadgets, jargon and tinkering with technology, whether it be the benefits
of one plane type over another (Gregory 1977), or the best lens types (Pickering 1981).
Davies recounts the passion of GWG Allen for collecting and restoring early motor cars
(1984); Crawford was well known for his habit of riding his motorbike wearing flying gear
(MacGregor 2000). It is an involved, multi-task process, typified by those who fly, navigate
and photograph on their own.

These metaphors may appear light-hearted but, as metaphors usually do, they capture some
truths about aerial photography. They suggest that it is a process that on the surface is

technical and objective, but beneath there is a lot of excitement and emotion. They suggest

that the participants are experienced and dedicated individuals, but also that they get a thrill
from this kind of archaeology. They suggest that a high standard of recording is demanded,
but as we shall see later, not all aspects of the experience are actually thought worthy of
writing down. These are the kinds of tensions that appear to divide theory from practice,

rather like the rules of a game differing from the way it is played.

These contradictions probably represent two sides of the same coin. And here we can begin to
think differently about the processes of aerial reconnaissance and interpretation and the results
we so painstakingly record. What do we actually record? We record what we photograph but
what about the things we don’t? What about the things we photograph and regret later? Were
we ill on the flight? Why did we fly where we did — what are the choices, the decisions, the
constraints? What are we really trying to do when we photograph sites? There are basic
questions that underlie everything we do in the air so fundamentally that we don’t even notice
them. Two un-quantifiable variables may be responsible for this — the random nature of aerial
photography, and experiences in the air.

The random nature of aerial photography

Aerial photography is a difficult-to-repeat experiment, as well as being impossible to control.
Unlike many other areas of archaeological endeavour it has as much to do with luck as with
skill and anticipation. The knowledge that one area may be more fruitful in terms of
cropmarks than another is helpful but many factors, mostly outwith the control of the
archaeologist, can cause frustration or elation. The appearance of a fantastic cropmark site and
the subsequent capturing of the image photographically can easily be foiled by a large cloud
in the wrong place at the wrong time, or a camera fault.

The conditions that create cropmarks are heavily dependent on the action of the farmer and
weather patterns. The type of crop, when it was sown, the fertilisers used, the depth of
ploughing in the field and the time of year all conspire to make nothing predictable, part of
the fun. Moreover, the time of day, the level of light, the height and obliqueness of the view,
and even the direction the cropmark is being looked at from all add further variation, so that a
site may look different not only from day to day, but even from morning to afternoon.
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All of these factors, and others, are acknowledged as affecting the way cropmarks are
perceived from the air, recorded and interpreted. The process has the trappings of science and
technology but in fact is far from the control of the archaeologist which is why the RCAHMS
catalogues of aerial photographs so often begin with a run down on the weather (eg
RCAHMS 2000, 4). The ‘quality’ of recording done in any one year is defined by the patterns
of weather especially over the first half of the year.

This random nature is further encouraged by the role of the participants in the flight itself.
Like in any area of life, there are days when one is more alert and sharp, others when things
are more of a chore. As one endlessly stares out of the window looking at dark green fields,
set-aside and oil seed rape over and over again drawing a blank becomes a depressing rhythm
where it is increasingly easy to miss something. I remember from experiences fieldwalking
that I was struck how often finds came in bursts where somebody found something and
everybody else redoubled their efforts, encouraged. Like many areas involving observation
and recording, one needs to get one’s eye in. What the archaeologist brings with them
mitigates the unpredictability to some extent, through concentration levels, experience and
instinct — in short, you make your own luck.

Experiences in the air 1: interpretation

The role of interpretation has been debated for some time in excavation, and implicitly at
least, efforts have been made to objectively record and interpret later, even if this is an
impossible division to make (Barker 1993; Tilley 1989). It is clear, and has been explicitly
stated in the last decade, that interpretation occurs at every stage of the excavation process at
varying levels, informing the next decision and shaping the way the site is viewed (Lucas
2000). The choice of a feature to excavate, for instance, is implicitly an interpretative
decision, not an objective one and in this sense the act of sitting in a plane, watching and
photographing, can be equated to kneeling and trowelling.

I want to argue that aerial photography is an interpretative process from start to finish, an
argument [’m sure few will disagree with. The very decision to photograph a site suggests an
interpretation that what you are looking at is worth recording. Wilson stresses “the most
important elements in the interpretation have taken place before he presses the button on the
camera” (1982, 24, my emphasis). In this respect, aerial archaeologists are thinking far ahead
of excavators and field surveyors, who are less likely to acknowledge the subjective input into
their methodologies.

Does this impact on our recording practices? It should, and what would be a good next step
would be to start thinking about the contexts from within which these almost instinctive
interpretations and value judgements emerge. After all, the process of archaeological field
survey is packed with moments of excitement and boredom, variety and mundanity, recording
and feeling. Then there is the joy of discovery. Little of these make their way into published
work on aerial surveys, and yet they are not valueless as some would believe. Rather they
inform and contextualise and humanise the processes that shaped the results and made them
happen as they did. Crawford and Keiller’s early flight logs give a little indication of the
problems, successes, emotions and frustrations of an early sortie, recorded during and after
the flight on viewing the photos (MacGregor 2000).
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Experiences in the air 2: narrative

As well as those important moments of decision that begin to shape the results, aerial

reconnaissance also contains a degree of danger and excitement. For me (and many others)

there is no other experience for the archaeologist to match that of taking to the air to record
sites from above. Yet despite this, it is virtually impossible to find published accounts of
aerial reconnaissance which go beyond describing the route, the subjects, the personnel and
perhaps the weather. It is treated as a recording process, like excavating a post-hole, with a

series of encounters of visual archaeological information methodically recorded.

But unlike excavating a post-hole, there is little immediacy in aerial reconnaissance — the
overview is exciting, but it is also a detached view. There is a detachment from the
archaeological site (a distance measured in thousands of feet) which is ironic really as the site
perhaps wouldn’t have been visible from anywhere else in the first place. As David Wilson
(2000) stresses, there is more immediacy in the aerial photograph than in the plan, and
logically there is still more immediacy in the view itself than in the photograph of the same
view. Therefore isn’t there something more worth recording than the image itself?
Raczkowski (1999) has already explored the myth of the truth of the photograph, the framing
of the landscape, the power of the photographer who saw the whole contextualised image but
can only show you a cut-out version at an angle and scale of his choosing.

Perhaps what is required in more reflection and reporting on the conditions that produced the
image, a biography or narrative of the flight, including personal observations and details.
Rarely, as stated above, do we find such accounts listing either the decisions made, or the
conditions that they were made in. Rare accounts include Schoder’s (1978) trial and error
reconnaissance that led eventually to his book Ancient Greece from the Air (1974). He recalls
the long, strenuous, low-flying flights he went through daily, wearing out a new pilot every
day. At first he was tied into the plane with the door removed, communicating with the pilot
by hand signals, and he suffered greatly from tiredness and cold. “I was able to take good
photographs ... with considerable difficulty, losing my eye glasses in the process — blown off
by the windstream when I leaned too far out over the cockpit” (1978, 29). Aerial photography
involves stresses on mood, eyes, brain, and stomach.

These experiences are worth recording because they shape the results. The unique
understanding and empathy some practitioners have with certain subjects and landscapes; or
the ability to withstand difficult or unpromising conditions; are unquantifiable details that
nevertheless impact on the supposedly objectively recorded details. What I am talking about
could be classed as subjectivity or bias (Bradley et al. 1994; Palmer 1978); narrative or
anecdote. Whatever we call our experiences, they encapsulate the tensions of this particular
type of field survey, and return us to where we started.

Into the hermeneutic spiral

All of these elements — metaphor, subjectivity, experience, narrative and emotion — come
together and constantly crop up, each informing the other. This flies against the traditional
graphical ways of viewing the practice as a linear process or a flow chart. This is because
aerial archaeology is a hermeneutic process, in this case a spiral with no real beginning and no
possible end. A hermeneutic spiral is like a dialogue or conversation, where interpretations
develop as more is discovered about the object of investigation, so the theories about it
change and the approaches to studying it are effected accordingly. Object and subject; theory
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and practice; thinking and doing no longer cause tension. Rather they can be viewed as
integral parts of the same process informing, not excluding, one another.

This brings together the various disparate ideas and thoughts I have been throwing out in this
paper. Aerial photography is not merely about the flight, or the photography, or the
methodology, or the darkroom, or the photo interpretation, or the transcription. It is a holistic
process, incorporating all of these, all influencing each other and being influenced by the
others. And so the interpretation of a site in a photo shapes future approaches to that site,
perhaps requiring coverage at a different time of the year or day. The surprises of the flight
and the cropmarks viewed lead one to change the flight plan, influence further flights, and
further shape the understanding of the sites and the area. The angle and zoom of the camera is
controlled by future transcription needs. Camera faults mean that a certain site is only
recorded in the mind’s eye. And so on.

That is why I see it as so important that we do take notice of the personal input into aerial
archaeology- what we felt on the flight, why we did what we did. It makes one think more
closely about what we as archaeologists are doing and that can be no bad thing. It won’t make
our survey results any more factual, but it will make them more rounded, honest and
meaningful. Too little self-reflection makes something vibrant become predictable,
standardised and bland (as you can see from reading many excavation reports). Why write out
subjectivity?

What excites me about cropmark archaeology is the picture building up over years of careful
recording, of each site and interpretation being an interim statement (Hampton 1975). Shanks
(1992) has likened excavation to a striptease, and here also with aerial photography we have
the half-glanced site, and the promise of more to come. The hermeneutic processes of aerial
reconnaissance embody our personal attempts to come to terms with the denuded traces of the
past in the present, and as aerial photographers know more than most, these traces can appear
as mere phantoms.

In this paper I have tried to suggest that not only are ‘post-processional’ approaches of
relevance to aerial archaeology, but that aerial archaeology is one of the most appropriate
areas of archaeological practice to apply it. There is nothing wrong with our methodologies —
all I am suggesting is that we take on board the subjective nature of what we do and think
about how this affects the ways we think and do aerial archaeology.
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Aerial Research in Armenia 2001

Rog Palmer

My visit to Armenia in October 2001 was
primarily to run a course on photo interpretation
and mapping — the equivalent of the ‘ground
school’ that we have provided at other training
weeks (see AARGnews 13, 17, 23). Funding
was mainly from the Association of Cultural
Exchange, with contributions from the Aerial
Archaeology Research Group and Air Photo
Services, Cambridge.

Hayk Hakobyan, my principal Armenian
contact, had selected six ‘students’ who were a
mixture of academics and real students. With
these, I ran through the basics using UK
examples and the intention was that we would
then begin the systematic interpretation and
mapping of the Armenian verticals that I had
been shown in 2000 (44ARGnews 22). Our
programme included time for field visits to
enable ground checking of some of the features
that we would (or may) identify. I’d been lent
copies of the Yorkshire Dales verticals (thanks
Pete and Dave) that we had used in previous
classes to provide a stereo and perception
exercise and also some Jordan material (thanks
David and Bob). The Yorkshire photos
provided more upland material than [ have from
the Fenland, while Jordan appeared somewhat
similar to Armenian terrain.

The beginning phases went well — perhaps with
slight information overload for the students.
Everyone was able to see stereoscopically and
work progressed steadily, albeit with
considerable side-tracking to explain some
elements of British prehistory, modern landuse,
and why most of our sites were now levelled.
The latter concept caused the biggest headaches
for those in a country where almost all known
sites are still poking above the ground.

Use of Armenian material was not so easy.
Because of recent events in and by America, the
Armenian military had stopped all access to
maps (which are not freely available in more
normal times and are unused by Armenian
archaeologists) and there were also problems
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(personal or political — I was never sure)
regarding the availability of vertical photos. In
2000 I was shown some high-quality 1:8000
and 1:35000 prints which would have been
ideal for our purposes. This year they had
‘vanished” and we were reluctantly lent a slim
pack of 29 verticals at 1:100,000 scale that
covered an area of about 40 x 30 km. These
were great for examining topography but not
much use for archaeology. Absence of
Armenian material meant that classes were
prematurely terminated.

After a couple of days wondering whether I
ought to come home and do something useful
things picked up as Hayk arranged a series of
meetings with ‘useful’ people. We also made
two field visits and worked on publicity for
future projects. One bright spot at this time was
the news that some military people were
reconstructing a two-seat microlight that had
been languishing in a hangar. This should be in
flying order by May 2002 and it has been
agreed that if we provide fuel and any related
costs we can use the aircraft — with a military
pilot — to begin our own surveys. One
advantage of using military pilots is that they
should know which areas we ought not to see
and so our photos may be free from any further
security checks and available for immediate
use. For a preliminary research area we have
chosen an almost self-defined block some 20 x
20 km and within relatively easy reach of
Yerevan — one of the airfields as well as our
own base. This area, which we seem to call
Amberd after one of the gorges that bounds it,
includes several known and excavated sites of
bronze age to medieval dates, gentle slopes (for
Armenia) and some broad river valleys. On the
way home after one of our field trips, the
evening light picked out an extensive system of
rectangular fields on the slopes below one of
these sites. In Britain these would be
prehistoric in date — in Armenia, who knows?
But at least they are there.

We intend to continue to seek funds for a
paramotor as there are only two airfields in



Armenia for the microlight. Use of a paramotor
will ease problems of access to some of the
more isolated parts of the country and may
provide a cheaper means to obtain photos of
known sites if we can drive there, fly and
photograph with a minimum of transit costs.

After my return to the UK, I used some surplus
money to buy 5 strips of CORONA negatives that
covered the Amberd area. These, from a sortie
in September 1971, are the sharpest images I’ve
seen from that source and if anything is going
to let me find sites it will be these. 1 tried
scanning these directly from the negs but even
at the highest resolution the results were fairly
dismal. So I made a set of 8x10 inch prints
(where the 10 inch side was the 60mm height of
the frame — giving an enlargement of about four
times) and scanned those. The resulting images
were considerably better and known sites are
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clearly visible so giving me a key for locating
others of that type. The prints provide limited
stereoscopic cover as it seems that one of the
cameras packed up just as the satellite reached
my area, but where it exists it is good and lets
walls and buildings stick up. 1 intend to
examine the images on screen (following the
ER Viewer method that has worked elsewhere
— see Towards digital records: notes and
thoughts in this issue) although this time I’ve
already saved each frame with south to the top.
This will then lead to the need for some field
investigation if the project gets funded for the
trips planned during 2002.

For the unconvinced I add the following extract
from the CORONA material. This is a 17x
enlargement showing the fortified site at
Amberd complete with its castle, church and —
possibly — traces of low walls. Honest!

The image on the left is the full 60mm height of the CORONA negative spanning about 17km. The 17x
enlarged area (right) comes from slightly above the centre. South is to the top — of course — but it
doesn’'t completely make the Amberd Gorge quite as spectacular as is in real life [blink a few times
and try looking with left at the bottom]. Source: USGS: DS1115-2154DA099: 20 September 1970.
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Towards digital records: notes and thoughts
collected by Rog Palmer

Salzburg Research Forschungsgesellschaft mbH

Otto Braasch pointed me towards the report of a European Commission-funded study entitled
Technological Landscapes for Tomorrow's Cultural Economy: Unlocking the Value of
Cultural Heritage. In brief, this examined the ways in which museums, archives and libraries
could ‘take advantage’ of the new and future digital world. I’ve not had time to read what
amounts to a 30+ page document but I get the impression that the authors and their advisers
are keepers of material rather than users of it. However, they take the reader through a series
of stages towards an end result that may be achievable by 2006. It is foreseen that a major
handicap may be the slow take-up of broadband communication that allows rapid transfer of
large files. This is especially relevant to those of you who will want to obtain high-quality air
photos electronically

The report can be found at: www.salzburgresearch.at/fbi/digicult

CUCAP

A step in the right direction has been made with the index of CUCAP photographs, about
which Bernard Devereux of the Unit for Landscape Modelling (which now manages the
material from CUCAP) provided the following update for A4RGnews:

The formal status of the catalogue is as follows:

1) The programme for capturing the data and creating the infrastructure to present it on the
internet is complete.

2) The prototype system is being trialled/tested on the basis of a limited number of selected
users who are representative of our perception of the final user categories.

3) On the basis of feedback from these users a final implementation will soon be launched.

There has already been a lot of interest in the catalogue and we are receiving very useful
feedback which will contribute to the final presentation of the system. Already a number of
improvements have been made in response to comments.

There will be a formal launch in early summer. See: www.aerial.cam.ac.uk

Digital images

One of my recent commercial projects was to examine the 443km route of a pipeline in a
country to the east of England. Vertical photographs had been taken in summer 2001 at a
contact scale of 1:15000. Prints were stored in a pile of ring binders in London and were not
allowed out of the premises but they had been scanned and copied to 19 CDs and I opted to
use these rather than commute to London for several weeks. After scanning, the images had
been compressed using ECW Compressor (freeware from ER Mapper at www.ermapper.com)
producing files of about 15MB per frame. These could be viewed in ER Viewer more

42



AARGnews24 (March 2002)

freeware that allows zooming and provides a ‘hand tool’ for moving the image around the
screen. To my surprise the quality was excellent, even though I was annoyed by the reversal
of topography that the absurd north-to-the-top tradition created. (I could not rotate the prints
myself without first uncompressing them to files of about 500MB and then waiting quite a
few minutes for PhotoShop to flip them around.) Resolution was good enough for detailed
examination at what I guess to be scales greater than 1:2500 and allowed detection of sites
that have been checked on the ground and found to be smaller than 5 m diameter. Stereo
examination would, of course, have been beneficial and trips were made to London to use the
real photos. The compressed images made a very good introduction to me — as an unbeliever
— of the potential of digital photo examination. Life would be good if they could be scanned
so that shadows fell towards the bottom of the screen and then could be viewed
stereoscopically.

Deep Video

One system designed for stereo viewing is Deep Video — drawn to my attention by Kevin
Jones, although I expected something rude from the name of the internet address he sent me
(www.deepvideo.com). The company is based in New Zealand and Kevin may later be able
to give us an eyes-on report. At present all we have is the blurb on the internet that shows the
price of the necessary monitor to be $3,695 (?NZ dollars).

AARG ANNUAL MEETING

University of Kent at Canterbury
10th-12th September 2002
For booking: Dave MacLeod, c/o English Heritage, 37 Tanner Row, York YO1 6WP, UK

Tel: 01904 601943  Fax: 01904 601998
dave.macleod@english-heritage.org.uk

Programme info: Davy Strachan

david@strachan66.freeserve.co.uk

43



AARGnews 24 (March 2002)

Cropmarks

(defn: snippets of information that require reading and understanding to make sense)

Gigabitfilm again

Readers of AARGnews may recall a short notice about a newish German film,Gigabitfilm,
that has virtually no grain. The film is currently available in 35mm format and there are now
pages in English on the internet including some example illustrations and details about where
to buy it: www.gigabitfilm.de/html/english/toc.htm Otto has given it some trials. He wrote:

I grade it as excellent and I recommend that more AARG members try it. It does not
have that extension into the near IR range, which the Tech Pan has and which is
helpful for penetrating distant haze. Also the Tech Pan creates a somewhat better
contrast between green and yellow/brownish vegetation, which is a welcome feature
when dealing with crop marks. However I could not quantify that difference yet — we
just have to compare both films on a wider base. The resolution of the Gigabitfilm
however is beyond all expectation.

By the way, the special Gigabitfilm liquid developer can be used with TechPan, which
are still usable when exposed at up to 160 ISO! For a test I have done 5 films during
our Siena expedition - of course objects with high contrast come out somewhat on the
edge. However low contrast soil and crop marks under a dull sky no longer create
problems with lenses (and filters) at openings around 3.4.

So far I have found that the TechPan provides better contrast at crop marks (in green
and yellow) than the Gigabitfilm and that the orange filter, unfortunately increasing
exposure time, even adds to contrast at the Tech Pan.

Also archaeologists at Hannover in Lower-Saxony, when they work at my new sites,
like to look at a TechPan AP parallel to the projected Kodachrome 25 slide. This is
because the TechPan offers better contrast and sometimes more small details than the
slide most of the time. And Ralph Schwarz, who is in charge of aerial archaeology at
Halle, Sachsen-Anhalt, prefers to work on TP negatives(!) only. He uses enlarging
lenses and feels that those negatives hold the most information when compared with
black and white paper enlargements and projected slides.

Photos to CD again
Anthony Crawshaw writes:

Further to the earlier item on Kodak dropping PhotoCD, Colab have now
added 35mm. Black and White and E6 colour slide, to colour print film, as
types of film that they will transfer to CD at the time of processing. Cost is the
same for all three film types, £6.00 per film for 1548 x 1024 pixels for the
35mm. frame, £12.50 for a resolution of 3096 x 2048. The results come as a
Jpeg file. I have not tried either of the additional types. Retrospective
digitisation is also possible, telephone 024 7644 0404 for details. Colab’s
address is: Herald Way, Coventry, CV3 1BB.
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Space Applications for Heritage Conservation

Forthcoming conference, Strasbourg, 5-8 November 2002.

Organised by: EURISY Association, 3-5 rue Mario Nikis, 75015 PARIS, France
Tel: (+33.1) 47 34 00 79 Fax: (+33.1) 47 34 01 59

E-mail: eurisy@micronet.fr http://www.eurisy.asso.fr/

New tool...?

From the publicity blurb kindly sent by Dave MacLeod:

Cooperation with the IRD (Institute of Research and Development, ex ORSTOM) brings us to
present you a new tool for aerial photography and remote sensors; through the U.A.V "Pixy".
We invite you to discover this great new tool at: www.absaerolight.com

from which you will be able to share with us your expectations.

Free fame?

Blurb from the BBC seeking sites:

BBC Scotland has been commissioned to produce a series of half hour programmes
for network BBC2, entitled Time Flyers, a series that will follow excavations of sites
found through aerial archaeology. As a part of this, I would be extremely grateful for
your help in finding suitable stories.

We are looking for stories that can initially be identified from the air, through
extraordinary cropmarks or spectacular earthworks, and followed up through some
form of limited excavation. Ideally the stories will be able to go beyond the initial
cropmark site and extended to the surrounding landscape. For example, if a cropmark
shows a barrow that is due to be excavated, it would be nice to see it in an area with a
cursus or other barrows, to give us mileage to talk about neolithic attitudes to death
rituals, etc. The excavation would provide a focus through the programme, but the
landscape would provide the context to the story. Above all else, there has to be an
element of mystery to the story, which the programme will seek to resolve.

I would be extremely grateful if you could let me know if there any excavations
planned in the spring or summer of this year that are based on findings from the air,
and which you may be willing to give access to the BBC to cover. Perhaps an
excavation based on an area where a crop mark has previously been photographed?
Perhaps a recently discovered site? An earthwork with a great tale to tell? We are open
to all possibilities!

If you feel that you may be able to help, please contact Chris Paton on 0141 338 2631,
or my colleague Sandy Raffan on 0141 338 2056.
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Printing photographs: a quest for acceptable quality

Discussed and concocted by Otto Braasch, Zbigniew Kobylinski and Rog Palmer

Recent publications have shown considerable variation in the quality of printed illustrations of
all kinds — drawings, maps, monochrome and colour photographs — and the aim of the next
few pages is to open discussion and print a small experiment in A4RGnews. This does not
only concern photos in AARGnews, but seeks to establish guide-lines about scanning and
image size that will produce acceptable results in any publication. We need to find out what
makes a good scan, we need to find out about calibrating images, etc... so that we can
provide printers with the best-quality digital files and expect good results.

Other factors come into play. It may be necessary to stress that there is a minimum size
below which publication is not acceptable. It may be necessary to cut numbers of illustrations
to ensure that those eventually printed can be at, or above, that minimum size. It may be
necessary to return to the pre-digital discipline in which words were carefully written, re-
written and edited, and the pictures chosen were really necessary to illustrate the text. It may
be necessary to be more strong-willed in discussions with publishers and to insist — at an early
stage — that illustrations need to be large, plentiful, and that colour pictures are integral with
the text. It may be necessary to be even more strong-willed and insist on reprinting any sub-
standard work.

Ideals perhaps, but a starting point for discussion that may open up at AARG in September.

AARGnews 24 facts and experiment
The following is known about the ‘serious’ photographs in this issue:

Toby Driver’s rubber factory. All pictures were provided as good quality 8 x 10 inch prints
that I scanned using SilverFast software (see below) as 14 bit greyscales at 300dpi and saved
as tiffs. Figs 1-4 are all about 2850 x 2260 pixels: file size about 6.3MB. The images were
imported into the Word file and resized to fit the available space. Fig 5 was scanned as Figs
1-4 but the image was cropped to be 16cm wide to preserve the original size for stereo
viewing.

Toby’s Upland pic was sent by email as a colour jpeg. Size is 768 x 512 pixels and it is
98KB — presumably straight from RCAHMW’s web page files?

Martin Fowler’s pics were colour images from the QuickBird web site. The complete Word
document — text and pictures — is 290KB.

Armenia satellite scans. Original scanning was via SilverFast software as 14 bit greyscales at
600dpi and saved as tiffs. Images were reduced to 7.5cm width to fit the column width and
those in the Word file are (left) 1772 x 2206 pixels, 3.8MB; (right) 1912 x 2114 pixels,
4.5MB. And I can’t remember how I did that!

The non-serious pics from the Vienna meeting were all taken using a Nikon Coolscan 990 as
colour jpegs of intermediate quality. I used PhotoShop to convert them to greyscales with file
sizes between 85KB (bottle) and 224KB (‘café’).
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The experiment uses two photographs, two types of paper and two types of file and will be
sized to fit two images per page with space for three-line captions. The originals were black
and white prints:

England was taken on FP4 using a 60x45 camera, 75mm lens and yellow filter. Print
size 1s 245 x 184 mm.

Italy was taken on Technical Pan using a 35mm camera with 50mm lens and UV
filter. Print size is 171 x 114 mm;

The originals are my standard file prints and were scanned using SilverFast software as 14 bit
greyscales at 300dpi and saved as tiffs. Each overview was framed to exclude any white
margin after which the image was automatically optimised and then fine-tuned by tweaking
the histogram to make the best on-screen picture. This was then scanned to file.

The resulting tiff file sizes were:
England: 2854 x 2114 pixels, 5.98MB
Italy: 2012 x 1326 pixels, 2.6MB

Each image was reduced 100dpi to become convenient email-size medium quality

(PhotoShop 7) jpegs:
England: 900 x 677 pixels, 145KB
Italy: 670 x 442 pixels, 78KB
normal paper posh paper (front) posh paper (back) normal paper
254x185.tif 254x185.tif 171 x 114.tif 171 x 114.tif
254x185.jpg 254x185.jpg 171 x 114.jpg 171 x 114.jpg

Additional information?
Any of you who are beginning to play with images may find it useful to read:

Bruno David, et a/, Why digital enhancement of rock paintings works: rescaling and
saturating colours. Antiquity 75 (2001), 781-792.

You may think there is little in common between photos of rock art and crop marks, but there
are a number of similarities related to colour and contrast. The photographers among you
may think it is sacrilegious to play with images, but as an interpreter I really don’t care if a
field of cereal is green, yellow, grey or pink so long as the eventual image best shows the
differences in tone or colour. Image enhancement is part of the game right from the start, and
there ought to be few of us who have not circled a site looking for the best angle of view to
produce the most enhanced picture of the surface features. So is it wrong to continue that
game in the darkroom or using the computer?

Software. SilverFast is an imaging software that allows the user to control the scanner to
produce output as required. It was drawn to my attention by Irwin Scollar and has allowed
me to produce considerably better black and white scans — especially from negative — than
was possible using other software that came with my Microtek flatbed or Nikon neg scanners.
Details from: www.SilverFast.com
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England. Scanned from a 254x185 mm print and reduced here to a height of 100mm. Scanned at 300dpi, saved
as a tiff file of about 6MB. This ought to be on the normal AARGnews paper.

England. Reduced from the above 254x185 mm scan to become a 100dpi jpeg, 145KB in size.
Photo — if anyone is interested: TL137999, natural plus archaeology, 7 July 1995. Camera, etc: Bronica ETRS,
75mm lens, yellow filter. FP4 at 125asa.
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England. Scanned from a 254x185 mm print and reduced here to a height of 100mm. Scanned at 300dpi, saved
as a tiff file of about 6MB. This ought to be on good (or better) quality paper.

England. Reduced from the above 254x185 mm scan to become a 100dpi jpeg, 145KB in size. This frame was
chosen as a contrast to the ltaly pic as showing features against a light background. Compare also, much
reduced pic in the NATO volume (details, see Books), 307.
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Italy. Scanned from a 171 x 114 mm print and reduced very slightly to a height of 100mm. Scanned at 300dpi,
saved as a tiff file of 2.6MB. This ought to be on good (or better) quality paper.

Italy. Reduced from the above 171 x 114 mm scan to become a 100dpi jpeg, 78KB in size. Photo: just outside
Siena province, so no real comparative info. Note the tombs with ?ramp entrances right of centre. Camera, etc:
Nikon F90X, 50mm lens, UV filter, Technical Pan at 100asa.
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Italy. Scanned from a 171 x 114 mm print and reduced very slightly to a height of 100mm. Scanned at 300dpi,
saved as a tiff file of 2.6MB. This ought to be on the normal AARGnews paper.

Italy. Reduced from the above 171 x 114 mm scan to become a 100dpi jpeg, 78KB in size. This, on normal
AARGnews paper, ought to be the grottiest reproduction of the series...but does it still show the archaeological
features well enough to be seen in print? Isn’t that the important question?
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Books of interest?

This is little more than a note of the many recent publications about, or relevant to, aerial survey. [
need more train journeys to read the things properly — or more comments from other members.

M Doneus, A Eder-Hinterleitner and W Neubauer (ed) Archaeological Prospection: fourth
international conference on archaeological prospection. Austrian Academy of Sciences.
2001. ISBN 3-7001-3004-X. The book costs 43.50 Euro and can be ordered from
http://verlag.oeaw.ac.at/index.phtml?act=ps&aref=2000

Abstracts prepared for the Archaeological Prospection (and AARG) conference plus extended
essays about methods of archaeological prospection in Austria and results of these at the
excursion sites (Puch and Carnuntum). Good, if brief, summaries of the current state of aerial
and ground prospection.

Landscapes 2:2 (2001). ISSN 1466-2035. Individual annual subscription £25.00

This issue includes papers resulting from EH’s NMP: one by Simon Crutchley (Salisbury
Plain Training Area), the other by the Pete Horne-Dave MacLeod team (Wharfedale). Both
deal with different sized landscapes, as may be familiar to attendees at past AARG meetings,
and use different approaches to tackle them.

Of at least equal interest is a paper by Mark Bowden based on the recently released Crawford
archives that describes Crawford’s part in the development of landscape studies and made me
realise why I am unable to work without a map in front of me.

RH Bewley, and W Raczkowski, (ed). Aerial archaeology: developing future practice.
NATO Science Series, Vol 337. 2002. ISBN 1 58603 184 8 (ISSN 1566-7693). £60.00

In 1975 and 1983 the CBA published proceedings from two conferences that have become
markers of the state of aerial studies at those dates. This NATO volume contains papers from
an international workshop held in November 2000. These show where we had got to by the
end of the 20" century and where we hope to go next. The editors and printer have done a
remarkable job in getting the book published just 13 months after the meeting and the work
that has gone on behind the scenes (including kicking at least two reluctant writers) deserves
our thanks.

The volume is divided into five sections beginning with the necessary survey of the past and
present. Section 2 is in two parts and notes some of the recent achievements of aerial survey.
Part one deals with countries that have long-established programmes, part two looks at more
recently begun work. Here we see the diffusion into Europe that has occurred in recent years
and is perhaps the most notable development in aerial survey if only because it opens up new
contacts and problems for us island-bound Brits. The third Section — technological
applications — also contains a high European content and includes some uses of satellite
imagery and surveys of new airborne sensing methods. Section 4 contains papers about use
of aerial information for heritage management and is a mainly UK contribution.
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I usually enjoy reading Wlodek’s thoughts about aerial survey and in this volume he has
Section 5 — Technology vs Philosophy — to himself. If we need an aerial theoretician he is a
good choice as he practices as well as preaches. I agree that we need to know about the
history and development of our speciality but I’m not sure how, or if; this helps us frame our
advances and choices of methods and techniques. Wlodek’s paper demonstrates that there is
more than one way of writing history and puts past practices into modern theoretical concepts
- if that is a good thing. His writing provides a different way of looking at our speciality, and
that itself must be praised.

There are three minuses to this volume. One is that the somewhat high price makes it fairly
much a libraries-only book, second is the poor quality of some of the illustrations, third is the
annexing of colour to the end of the book — very remote sensing.

Stefano Campana and Maurizio Forte (ed). Remote Sensing in Archaeology. All’Insegna del
Giglio, Firenze. 2001. ISBN 88-7814-175-5. Price 80,000 lira (about 42 Euro)

This volume is a collection of papers from the 1999 International School in Archaeology run
by the University of Siena (see Driver and Musson, AARGnews 20, 51-54). The contents are
largely technical as applied to archaecology rather than archaeology as derived from
technology and most of the source images are from satellites or vertical photographs. Six of
the fourteen papers are in English and the rest have English summaries as well as some
relatively comprehensible technical captions, tables and illustrations. The breadth of the
UniSi research interests are apparent in the papers (about one-third of the book) contributed
by the editors. Their contents range from manipulation of images to the resolution and
potential of types of imagery. But this is not done merely as a technical manual as the authors
never lose sight of their archaeological aims. The pages also provide a rich source of internet
sites (also available at http://192.167.112.135/NewPages/REMOTESENS/REMOTE.html ).

American input comes from two papers. One outlines the early stages of a test case to
examine the capabilities of a range of imagery on the target site of Oatlands Plantation. This
is a 3500 acre property that included a ‘big house’ and various slave and work buildings some
of which are now lost. This will eventually be useful stuff and may demonstrate that we don’t
all need to fly at 100m to find archaeological features. The second paper uses Landsat TM
imagery for the detection and modelling of landscape (vegetational) change in Honduras.
This is necessarily ‘coarse grained’ stuff and uses mathematical classification to detect
‘anomolies’ in the forest cover that may identify sites and also to develop a history of
vegetation.

Three papers from the UK show varied approaches. Danny Donoghue continues his
evaluation of airborne MS scanners, thermography and satellite MS imagery. This long-term
research is now able to utilise the leaps made in computer technology and improved image
quality to help detect archaeological features of increasingly small size. Another long-term
project is at Heslerton in Yorkshire where Dominic Powlesland mixes the results of oblique
photography, vertical MS survey and geophysics to compile an archaeological landscape that
extends across six landscape zones. More traditional — or more what most AARG members
are used to — is the contribution by Chris Musson and Toby Driver. Chris puts the case for
oblique photography [and it was this workshop in Siena that led to the flying school held
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there in 2001] and Toby outlines techniques of mapping and prides a range of case-studies,
some of which do not have accompanying illustrations. This may be a good thing — it is
perhaps better not to publish than to publish at a uselessly small scale...?

Italian contributions make up the rest of the volume and show different applications of a
variety of remotely sensed data — terrain modelling, landscape and environmental studies —
some low level survey (geophysics), and a demonstration of the use of GPS to record and
survey microrelief.

This book provides another, and different, statement of ‘where we’re at’ but the papers
concentrate more on use of the higher altitude data and so make a useful companion to the
NATO volume. It is interesting to extend comparison of the two books. Both were published
very soon after meetings, both are one in a series of volumes issued by the host body. So
much for similarities ... The Siena book is on good-quality paper and mixes colour,
monochrome and text in two of its printed sections (the 16-page thingies), it is a paperback,
and it is about half the price of the NATO book. Question: Is NATO ripping us off, or does
UniSi subsidise its reports?

Fabio Piccarreta and Giuseppe Ceraudo. Manuale di Aerofotografia Archeologica:
metodologia, tecniche e applicazioni. Edipuglia, Bari. 2000. ISBN 88-7228-268-3. Price
24.79 Euro

Discovered while Chris Musson and myself were in Siena, this is a book of how to do it using
(mainly) vertical photographs and appears to be written as a students’ text book. The first
part goes into light, cameras, flight lines and distortion, and has some photographs of
wonderfully antiquated stereo plotters — but it does include some maps produced using them
which show detailed contouring plus bits of archaeological stuff. It seems curious that a book
published in 2000 is relatively low tech — unless the amount of computer power in use at
Siena is unusual in Italy. Part two concerns principles of interpretation, mostly of upstanding
features but using a handful of obliques from elsewhere in Europe, and includes a relatively
large chunk about producing final maps — something that has not been done elsewhere. A
final chapter notes sources and access to them.

I would imagine (being somewhat limited in my fluency of Italian) that this book is a valuable
text for anyone who has a reading knowledge of the language. Until 2001, verticals were
almost the only types of aerial photograph available to Italian archaeologists and it is
reassuring to see how much information can be extracted from them. It will be interesting to
see how, in the next few years, the technical methods necessary for accurate transcription
from verticals may become used to help with oblique interpretation and mapping if that type
of photograph becomes more commonly taken and used by Italian archaeologists.

Antiquity

The issue for March 2002 includes a short note by Kevin Jones on his Hawke’s Bay work and
a paper by the Durham crowd (Donoghue, et al) on use of CORONA images in Syria. This
enlarges, and perhaps makes more accessible, their piece in the NATO volume.
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Chris Going. Historic air photographs help map war risk. GI News 2:4 (2002), 38-43.

Chris is an acknowledged expert on the whereabouts of many of the surviving WW2 air
photographs and in the process of tracking them down has gathered information about how
they were taken, what was done with them and — to use the trendy expression — their afterlife.
This contribution is the first part of a promised three instalments which serve as a generous
advertisement for Cambridge Architectural Research Ltd. It is unfortunate, I think, that the
commercial interests of CAR outweigh the scientific value that would come from spreading
the word about the whereabouts and means for others to access this material. Chris’s war
stories are interesting (and read more in Bewley and Raczkowski, above) and a book would
be a great idea — but for useful information see Crawshaw in AARGnews 22, 45-49.

Eyal Ben-Dor, Juval Portugali, Moshe Kochavi, Michal Shimoni, and Lipaz Vinitzky.
Airborne Thermal Video Radiometry and Excavation Planning at Tel Leviah, Golan Heights,
Israel. Journal of Field Archaeology 26 (1999) 117-128

(Author abstract)

This study examined the feasibility of using a very sensitive video thermal radiometer for
deriving information about subsoil objects from the air. We mounted the thermal sensor
onboard a helicopter and acquired digital data from an altitude of 4000 feet over an
archaeological site on the Golan Heights, Israel. The site, Tel Leviah, is a Bronze Age
settlement that is covered by a thin layer of soil. The buried structures, made from basalt,
could not be observed from the ground or in aerial photos. In the thermal images, however,
buried basalt structures were significantly enhanced because they have different thermal
characteristics than the ground's surface. Based on these images, it was possible to generate a
map for future excavations. Verification on the ground revealed positive agreement between
the thermal images and the buried structures in selected areas. The research highlights the fact
that this technology can contribute additional and useful information to the field of
archaeology. Based on these preliminary results, further study is planned in order to examine
the capability of the sensor in different conditions and to further excavate Tel Leviah.

See also:

E. Ben-Dor, M. Kochavi, L. Vinizki, M. Shionim, J. Portugali. Detection of buried ancient
walls using airborne thermal video radiometry. International Journal of Remote Sensing.
Volume 22, Number 18 (2001), 3689-3702

Thanks to Colin Shell for the JFA reference. He added:

“They would have had a much better idea of the nature of the site by geophysics survey.
Basalt walls light up like crazy in a fluxgate gradiometer survey, each block of basalt acting
as a separate permanent magnet, through its thermo-remanent magnetisation.”
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Martin Doody. Medium altitude aerial photographic survey in East Limerick and West
Tipperary. J Irish Archaeol X (2001), 13-24.

‘...an account of an aerial photographic survey [vertical at a contact scale of 1:10000]
specifically carried out for archaeological purposes. It documents the results of [interpretation
of] the survey and evaluates its merits relative to other types of aerial survey [obliques,
1:30,000 and other verticals] in detecting new archaeological sites.” [from author summary]

Peter Halkon and Martin Millett (ed). Rural Settlement and Industry: studies in the iron age

and Roman archaeology of lowland East Yorkshire. Yorkshire Archaeological Report 4.
1999. ISBN 0902122 90 8. Price unknown.

Of interest for its ‘Part 2: the Holme landscape block’ which includes ‘Air photography and
the Holme-on-Spalding Moor landscape’ by Jeremy Taylor. The study uses NMP mapping as
its basis and adds the natural background to help understand past uses of the mapped features.
Might this be the first of many uses of NMP stuff by non-aerial people?

Hazel Riley and Robert Wilson-North. The Field Archaeology of Exmoor. English Hertiage.
2001. ISBN 1 873592 58 2. £12.95.

Many aerial photos are used for illustration and the survey included use of some mapping
from APs. Other than that the book seems a thorough and informative RCHME-type of
survey, arranged chronologically and written to explain rather than just inventorise.

Barri Jones & David Wooliscroft. Hadrian’s Wall from the air. Tempus. 2001. £14.99
ISBN 0-7524-1946-3

Spotted by Davy Strachan. No comment (?yet).

Bargains?
NAPLIB Directory of Aerial Photographic Collections in the UK ( 2" edition).

Noted on publication in AARGnews 18 at its original high price of £40, this volume has now
sensibly been reduced to £20. Anyone too poor to buy it previously may wish to benefit from
this reduction. A further reduction(?) to £15 is offered to new members of NAPLIB in
addition to their annual subscription.

Forms for ordering the book and for membership applications are available from NAPLIB
(nee Derek Edwards — see AARGnews 21, membership list) or from www.naplib.org.uk

Into the Sun — a collection of papers in honour of Derrick Riley edited by David Kennedy
(1989) —is offered by Oxbow at £9.95 plus P & P. oxbow @oxbowbooks.com

Almost all comments — as usual — by Rog Palmer
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