[ ]

[ ]

Miroslav Barta
imir Brina, eds.

.

and Viad

= IISI=

The Pyramid Fields
of Ancient Egypt
A Satellite Atlas

o il

Rl i o o TSR IJ!-[ e 4 e

.T\r.m_m*

e

p
P11t
,u“
ok
ﬂ...%...._.
e g
> .‘.L.
iR
%ﬁ_.
L.
* rrs s




THE PYRAMID FIELDS OF ANCIENT EGYPT:
A SATELLITE ATLAS



THE PYRAMID.FIELDS OF ANCIENT EGYPT:

A SATELLITE ATLAS

eds.

Reviewed by Jozef Hudec and Anthony Spalinger

Miroslav Barta and Vladimir Briina,
Designed by N.A.F. PRAHA s.r.0.

© Faculty of Arts, Charles University and individual contributors, 2021, 1°t edition

5

ISBN 978-80-7671-053-

The publication was compiled within the framework of the Charles University

Complexity and resilience. Ancient Egyptian civilisation

“«

Progress project Q11 -

and non-investment subsidy

»
D

-8

in multidisciplinary and multicultural perspective
1-VEG2021, No. MSMT-227/2021

newmandefriends

ERSITY

CHARLES

UNIV

w
>
50
EQ
z0
ZE
s
T
Cm
I
go

<

rles University

Cha

Ak
HA



Western
Desert

T

el

@® Abu Rawash

A. Cwiek 16
A necropolis dominated by the pyramid of Djedefra
and featuring several Old Kingdom cemeteries and per-
haps also the pyramid of Huni.

Giza

M.Lehner 24
One of the mostimpressive necropoleis of the Old King-
dom with dozens of non-royal tombs and with some of
the largest pyramids ever built in history - the Fourth
Dynasty complexes of Khufu, Khafra and Menkaura.

Zawiyet el-Aryan

M. Verner 54
One of the least understood pyramid sites of the OId
Kingdom with two poorly explored royal monuments.

Abu Ghurab

M. Nuzzolo 60
A site north of the Abusir necropolis with so far two
discovered sun-temple complexes belonging to User-
kaf and Nyuserra of the Fifth Dynasty.

Abusir

M. Barta 70
Principal pyramid necropolis of the Fifth Dynasty with
the pyramid complexes of Sahura, Neferirkara, Ranefe-
ref and Nyuserra and with several cemeteries, in the
south merging with Saqqgara.

Saqqara

M.Bérta - V.Dulikovd-M.Megahed 88
Most important Memphite cemetery of the whole third
millennium BC, Featuring the First stone-built complex
of King Djoser, and many Early Dynastic and Old King-
dom monuments.
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A.Oppenheim - D.Arnold - S. J. Seidimayer 122
Principal cemetery with two complexes and pyramids of
the founder of the Fourth Dynasty Snofru and several
Middle Kingdom royal monuments.
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M. Barta 142
Next to Zawiyet el-Aryan,another poorly explored royal
cemetery with the pyramids of Sobeknofru and Ame-
nemhat IV.

Meidum

P.Janosi 146
Thisisthe cemetery where the history of the Fourth Dy-
nasty begins. It is dominated by a single pyramid, that
of of Snofru, with a huge cemetery of large mastabas of
several members of his Family.

Lisht

D.Arnold - A.Oppenheim 152
This is a site of key importance for the beginning of the
Twelfth Dynasty, as it contains the pyramid complexes
of Amenemhat | and Senusret I.

El-Lahun

P.J3nosi 168
Another Middle Kingdom cemetery with the complex
of Senusret Il, many largely unexplored cemeteries and
a historically unique city.

Hawara

P.Janosi 176
One more spectacular site of the Middle Kingdom with
the pyramid complex of Amenemhat Il and the fFamous
Labyrinth.

Abydos

J.Wegner 184
This is one of the most famous cemeteries of ancient
Egypt since the Predynastic Period which also features
the final resting place of Senusret Ill.

Small pyramids

R.Bussmann 192
Aset of seven small pyramids of the early Old Kingdom
represent another enigma of the history of third mil-
lennium BC Egypt.
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ased on Hornung, Erik - Krauss, Rudolf - Warburton, David

A., 2006 Ancient Egyptian Chronology, Leiden - Boston: Brill
[Handbook of Oriental Studies. Section One. The Near and Middle
East 83], pp. 490-498.
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General view of North Saqqara necropolis looking south (M. Barta)

Miroslav Barta

These sites are as follows (starting in the north): Abu Rawash, Giza, Zawi-
yet el-Aryan, Abusir, Saqqara, Dahshur, Mazghuna, Lisht, Meidum, Lahun,
Hawara and Abydos. Also included is the site of Abu Ghurab with the two sun
temples of Userkaf and Nyuserra of the Fifth Dynasty and the so-called mi-
nor step pyramids dating from the late Third - early Fourth Dynasty which
start in Seila at the northeastern edge of the Faiyum Oasis and include, pro-
ceeding north to south, those of Zawyet Sultan, Nubt (Nagada), Abydos (Sin-
ki), Hierakonpolis (el-Kula), Edfu (Ghonemeia) and Elephantine. The exis-

tence of the eighth minor pyramid at the Delta site of Athribis can no longer
be confirmed.

It has been our aim to characterise individual sites on the background of
their local topography and changing nature of their development over time
as reflected by the position of individual monuments, including the princi-
pal ones - the pyramids of the Old and Middle Kingdom. Individual chapters
focus on principal royal and non-royal monuments, their locations and their
significance both within the site and with regard to neighbouring sites with
pyramid complexes (see for instance Barta 2005). Each chapter, each site pro-
vides a different story in terms of its structure and content. This reflects the
simple fact that every site developed under different conditions, in a different
local setting, had its own internal logic, its pace and its genuine characteris-
tics. Each site also mirrors a specific historical situation and tells a different
story of its development and rediscovery.

It is a welcome fact that the last few decades witnessed in Egyptology
a quick rise in the application of remote sensing techniques, satellite imagery
being one of the most important of them. Yet, despite the increasing effort

This table summarizes the basic characteristics of all the satellite images used for this publication. Some of them are from as early as 2002,2004 or 2005; nevertheless, in a quality
corresponding to the most recent ones commissioned during the years 2019, 2020 or even 2021

Abu Rawash QB 1010010004277207 Apr 07,2005 0% 26.0°
Giza WVo03 104001006D062E00O Oct 10, 2021 0% 24.3°
Zawiyet el-Aryan QB 1010010004FEF103 May 29, 2006 0% 9.0°
Abu Ghurab WVo02 10300100BO9AE900 Nov 30, 2020 0% 17.1°
Abusir WV02 10300100BO9AE900 Nov 30, 2020 0% 17.1°
North and Central Saqqara Wvo2 10300100BO9AE900 Nov 30, 2020 0% 17.1°
South Saqqara WV02 10300100BO9AE900 Nov 30, 2020 0% 17.1°
Dahshur North WVO03 104001005D314C00 May 28, 2020 0% 25.7°
Dahshur Centre and South WVo03 104001005D314C00 May 28, 2020 0% 25.7°
Mazghuna WVo03 104001005D314C00 May 28, 2020 0% 25.7°
Meidum WV02 1030010094370200 Jun 03, 2019 0% 27.0°
Lisht QB 10100100035EA701 Nov 04, 2004 1% 19.0°
Lahun QB 1010010004390001 May 08, 2005 0% 14.0°
Hawara QB 101001000EC02 Nov 12, 2002 0% 8.0°
Abydos WVO03 104001005E13BEOO Aug11, 2020 0% 28.2°

Satellite data source table

(QB - QuickBird, WV02 - World View 2 - satellite sensor (0.46 m),’ WV03 - WorldView 3 - satellite sensor (0.3 m)? (©2021 DigitalGlobe, Inc. and Maxar Company)

" https://www.I3harrisgeospatial.com/Data-Imagery/Satellite-Imagery/High-Resolution/WorldView-2.
? https://www.I3harrisgeospatial.com/Data-Imagery/Satellite-Imagery/High-Resolution/WorldView-3.



and intensifying use of various technologies, Egyptology still suffers from the
lack of the most advanced research, isolated scholarship and the utter lack of
conceptual approaches in which the latest technology could play an important
and systematic role (for an overview, see now Zakrzewski - Shortland - Row-
land, eds. 2015).

Aerial and satellite images have been applied in two different ways in Egyp-
tology. The first, intra-site analysis, represents a detailed examination of
a small, selected territory, for instance a cemetery or a settlement, covering
just several square kilometers. This is also the case with this publication. The
major issues addressed within this approach represent temporal and spatial
analyses of the identified structures, their use of the local physical and sym-
bolical landscape, the interaction between man and geomorphology and quite
often the mutual relationship of sites lying next to each other.

One of the best examples of such a project may be the Theban Mapping Pro-
ject, which used fourteen 1979 airplane images supplied by the Egyptian Re-
mote Sensing Center of the Egyptian Academy of Scientific Research.® To this,
the publication offering an interpretation of three individual and neighbou-
ring pyramid fields of Abusir, Saqqara and Dahshur may also be added (Barta
- Brina 2006a). In this case, satellite images were used not only to provide as
detailed a picture of the sites as possible but also to offer a diachronic inter-
pretation of the development of these sites over the last two centuries using
historical maps starting with Napoleon, Lepsius and de Morgan published
during the 19" century and more recent maps. Interestingly, even some early
maps provide attractive and often revealing insights into the history of explo-
ration of these sites (see Birta - Briina 2006a, passim).

The second principal way of using satellite imagery is much broader in its
range of cope and focus, representing considerably larger territories. This
approach was successfully applied in the South Sinai by Sarah Parcak and
Gregory Mummford (Survey and Excavation Projects in Egypt, SEPE), who
used satellite imagery to identify contemporary water sources and relate
them to the past history of the examined territory in order to recognise sites
from different historical periods. This approach resulted in the discovery of
several previously unknown sites (Mumford - Parcak 2003).

Similar in nature was the study of the ancient settlement networks of the
Eastern Delta and Middle Egypt. Sarah Parcak carried out a temporal analysis
of the selected territories and demonstrated, with the use of the 1968 Coro-
na images, the quick reduction of areas with prehistoric and historic sites as
a consequence of intensive agricultural, industrial and government settle-
ment policies (Parcak 2004 and 2005).

The last example of the use of satellite imagery is its diachronic compara-
tive ability to reflect all temporal changes of individual sites. One particular
aspect is the various forms of looting and damaging of individual sites over
time (Parcak et al. 2016). Similar, detailed projects were carried out by the
Czech Institute of Egyptology for the eastern part of its Abusir concession
following the several weeks of instability in Egypt as a consequence of the
Arab spring. The satellite image commmissioned on June 24, 2012 showed that
the concession was targeted by illicit excavations on more than 210 spots!

Satellite mapping and analyses started to be widespread after 1995 when
the former US president Bill Clinton signed a document making available

more than 860,000 satellite images made during the Cold War era between
1962-1970. These photographs were made by Corona, Argon and Lanyard sat-
ellites with a varied resolution of 2-8 m per pixel (Richelson 1999). Rather sur-
prisingly, until 2003 there were no satellite images available of the greater
part of the pyramid fields, including some of the key sites of the third millen-
nium BC, where Giza was the only exception. In 2002, it was only the Quick-
Bird satellite, capable of providing scenes with a resolution 61 cm per pixel
in nadir and operated by the DigitalGlobe™ company (Colorado, USA). At that
time, it was the sole satellite commercially providing scenes with a resolution
better than one meter.

This was the main reason why the Czech Institute of Egyptology commis-
sioned this satellite and provided the UTM coordinates of the required area,
which covered an area of 65 km? and included Abu Ghurab, Abusir, Saqqara
and Dahshur. As a result, on February 23, 2003, at 8.45 am the set area was
photographed, and thus the first commercial satellite image of the pyramid
fields in such a resolution was made available. Subsequently, a series of ana-
lytical studies and a final monograph interpreting the data against all availa-
ble earlier maps and geophysical results were published (Verner - Hagek 1981;
Mathieson 2001; Barta 2005; Birta - Briina - Krivdnek 2003; Barta - Briina
2005, 2006a and 2006b). Some of the major advantages of the imagery become
self-evident: it reflects the whole examined area as a single unit, with all sur-
face features visible at one discrete moment. Thus, the spatial relationships
of individual objects - pyramid complexes, tombs and the like become more
transparent. Moreover, the structuring of individual cemeteries, the siting of
recognizable archaeological objects and their interaction with the local geo-
morphology and their participation in modelling symbolical landscape can be
examined with high precision.

The first results of the application of satellite imagery during the surveying
and excavating processes in Abusir have proven extremely effective, espe-
cially when combined with 3D terrain models and the results of various geo-
physical measurement and analysed with the help of GIS software.

In this way, new putative avenues of research may be launched, and we
can expect new kinds of analytical tools to emerge in the near future. The
potential of satellite imagery to monitor endangered areas must also be men-
tioned. In fact, all pyramid fields are located close to the cultivation zones.
Thus, along these bordering settlement, agriculture and development areas
and antiquities zones, the danger of conflicting interests becomes imminent.
Modern cemeteries and settlements are constantly expanding, together
with current development projects related to the economy and demographic
curve, and these invade the antiquities areas from the east. From the western
plateau of the desert, the garbage and waste disposal areas of modern Giza
and Cairo are approaching and nearly descend onto these unique sites. Most
recently, major communication arteries have cut through some of the most
valuable zones of antiquities of South Saqqara and Dahshur, not to mention
ancient Mempbhis.

It is strongly believed that the latest technological advances, including
the employment of satellite imaging in Egyptology, will ultimately translate
into their systematic use in the sites’ protection and management, in site and
landscape analyses and in the long-term strategies of both ongoing and fu-
ture excavation and survey projects in Egypt. Currently, most pyramid fields
are becoming more and more intensively endangered by the modern develop-

® Theban Mapping Project with Atlas of the Theban Necropolis: http://www.thebanmappingproject.com.

ment and locally dominated neglect of the need for their preservation. Some
of them, such as Mazghuna or Lisht are on the foremost front of this trend.
Despite all the current outstanding odds, the pyramid fields of Egypt repre-
sent the very substance of ancient Egypt which has come down to us, and they
deserve our attention, respect and care.
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