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Boulder Mean a Mean b Mean ¢ Volume Mass Distance from Ht Hs
ne, axis (m) axis (m) axis (m) (m?) (t) shoreline (m) (m) (m)

1455 351 b

Ba-23 3.2 2.2 1.02 7 18.3 8 1.6 6.4
LS Saled a3 A Balad sdial
Ba-01 2.5 2.3 0.45 2.6 6.7 10 1.9 7.7
Ba-03 24 1.4 0.32 1.1 2.8 10 1.4 5.5
Ba-04 2 0.7 0.35 0.5 1.3 10 1.5 6.0
Ba-05 2.1 1.1 0.47 1.1 2.8 10 2.0 8.0
Ba-07 2 1.7 0.24 0.8 21 10 1.0 4.1
Ba-08 2.6 1 0.34 0.9 23 12 1.5 5.8
Ba-16 2.1 0.85 0.52 0.9 24 12 22 89
Ba-17 2.4 0.65 0.47 0.7 1.9 12 2.0 8.0
Ba-18 2 0.97 0.42 0.8 2.1 12 1.8 7.2
Ba-24 22 1.6 0.44 1.5 4.0 8 1.9 7.5
Ba-26 2.4 1.5 0.6 22 5.6 8 26 103
Ba-27 3 22 0.6 4 10.3 8 26 103
Ba-28 2.55 1.4 0.22 0.8 20 22 09 38
Ba-30 2.2 1.5 0.4 1.3 34 22 1.7 6.9
Ba-42 2.5 1.5 0.24 0.9 23 18.5 1.0 4.1
Ba-45 1.9 1.1 03 0.6 1.6 265 1.3 5.1
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Study reference Salama Hamouda | Hamouda Hassan Shaw Pagnoni
- el al,
This study (2009) (2006) {2013) (2008) etal (2015)
8
21 July 8 August | 21July 21 July | WHa | EHA
Taunami event WHA EHA Aug.
365 1303 363 365
1303
Salloum iti} 30 0 28 62 39 50 40 30
First Matrouh (i3 33 4 31 6l 29 o0 a0 40
arrival of | Alexandria | 120 A hx] 43 140 9% T0 B 60
unami e 150 68 98 62 143 | 100 120 | 100
(minutes) amietta : 2 . -
EL. Arish 160 B0 115 T3 170 123 = 140 1440
Salloum 0.8 4.7 2.1 1.8 3.5 5.0 0.5 4.0 2.0
Max. Matrouh | 1.6 7-10 22 20 33 | 40 0.4 30 | 20
Wave Alexandria | 0.4-08 | 2-4 9.4 5.9 3.0 3.0 0.6 25 3-4.0
height
{m}gh Damietta 0.4 1.4-4 .l 56 1.4 1.0 _ 1-2 3.5
EL Arish 0.26 1.4 1.9 1.2 1.3 0.6 _ 0.5 1.5
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a(m) b (m) c(m)
3A 90 1.34 0.94 0.42 2992 343 1.01 257
3B 23 142 1.01 1.7 28.2 0 065 1.04
3.C 38 1.63 1.21 0.47 2163 360 225 7.96

S#: a8 # Bn: D  Dr ) peddlewd (M), L owmpedd
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2014-1998 5w e 55l 0 glall clas (2) Gake

Month Oct Nov Jan Feb Mar Total & sl Jandl) Average

Year Des Apr | (mm) | Glaugidibuge | (mm)

1998 0 5.2 51.8 | 20.55 20 0.4 0 97.95

1999 17.7 6.8 1.5 93.92 7 12.4 2 141.32

2000 27.5 17.6 42.8 2.3 3.9 0 0 94.1

2001 0 0 7.85 32.7 2.8 0 0 43.35

2002 0 0 4.2 40 30.8 34 0 109

2003 0 14.5 36.5 33.5 6.5 0 0 91

2004 17.4 25.4 42.7 36.5 0 0 0 122

2005 7.6 32.9 34.2 335 5 0 0 113.2

2006 1.27 16.76 | 28.85 | 51.82 | 11.43 | 3.56 0 114.55

2007 0 8.12 | 202.7 | 21.34 | 1523 | 8.63 | 2.03 | 263.13 141.32

2008 13.21 | 0.25 | 14.98 | 69.09 | 29.21 | 7.11 | 2.04 | 137.16

2009 6.86 | 29.97 | 12.71 2.04 | 40.15 | 17.52 | 0.25 | 109.50

2010 5.33 0 12.69 6.1 9.91 1.02 0 87.12

2011 0.25 59.44 | 63.25 | 249 | 21.36 | 6.87 | 558 | 185.72

2012 3.05 | 21.84 | 19.82 | 36.31 | 13.71 | 10.92 0 106.67

2013 0 4.06 | 61.99 | 46.22 0 0 0 120.39

2014 6.1 3326 | 1.02 | 0.76 | 132 | 1.53 | 2.04 | 60.96
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2014-1998 o L 3l P& Bladl alaje allawgia (3) @ale

Month Jan Feb | Mar May | Jun Jul Aug | Sep | Oct Nov Average
Year Apr Des | (°C)
1998 141 1145|141 | 18.8 | 20.7 | 23.3 | 259 | 28 | 26.2 | 23.3 | 18.5 | 15.2 20.3
1999 13.3 1135|152 (189 | 20.7 | 24 26 (276 | 25 23 | 19.8 | 15.8 20.2
2000 126 | 13.5 | 152 [ 189 | 20.7 | 24 26 | 266 | 25 | 222|201 |16.3 20.1
2001 149 (146 | 17.3 | 186 | 20.8 [ 23.2 | 259 | 27 | 26.2 | 22.7 | 18.7 | 14.2 20.4
2002 148 | 136 | 155 (175|212 | 24 | 265|265 | 26 | 229 |18.9 | 146 20.3
2003 15 (126 | 13.7 | 173 [ 218 | 242 | 272|269 | 26.3 | 23.3 | 194 | 15 20.2
2004 129 |1 142 | 16.1 [ 17.6 | 20.5 | 23.6 | 26.6 | 26.3 | 249 | 23.2 | 19.8 | 15.1 20.1
2005 13 | 14.1 16 18 [ 204 (238|265 |26.6 252|228 | 186 | 15.2 20.2
2006 131 | 14 | 159 [ 18.7 | 20.3 [ 24.3 | 259 | 26.9 | 25.6 | 22.3 | 17.7 | 15.3 20.1
2007 1391144 164 [ 17.3 | 211|243 | 261 |26.6 | 251 | 23 | 18.7 | 15.1 20.2
2008 13.8 1136 | 179 [ 193 | 215 | 25 |26.5|26.8 | 26.1 | 223 | 19.6 | 15.7 20.7
2009 147 | 145|153 (179|202 | 248 | 26.3 | 264 | 25.8 | 23.5|18.9 | 16.3 20.4
2010 149 | 172 | 174 [ 189 | 212 (242 | 26.2 | 271 | 264 | 24 | 20.2 | 159 21.1
2011 147 | 148 | 157 [ 17.8 | 20.6 | 241 | 26.4 | 26.9 | 25.6 | 22.5 | 16.8 | 14.8 20.1
2012 126 | 127 | 15 [ 193 | 21.7 | 246 | 272 | 27.6 | 256.8 | 24 |20.5 | 15.7 20.6
2013 13.6 | 147 | 172 | 184 | 226 | 24 | 253 | 26.9 |258|226|19.9| 15 20.5
2014 146 | 15 | 16.7 [ 19.2 | 21.8 [ 24.2 | 26.1 | 26.9 | 26.2 | 22.7 | 18.8 | 16.3 20.7
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8. Abd El MAGUID 1999 : « Les villes et ports de la cote nord-ouest de I’Egypte de
I’antiquité a I’époque arabe » , DEF , Lyon.

9. Asem Salama, 2017, Recherche sur les traces et dépdts de tsunami le long de la cote
méditerranéenne de I’Egypte: Contexte sismotectonique et modélisation Active
tectonics and Paleotsunami recordsof the Northern Coast of Egypt, Géophysique,
Docteur de I’université de Strasbourg.
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Under The Title of

The ancient environment of the submerged Roman Harbours between Ras Abu
Hashafa and Alam Al-Rum, a comparative study in the NW coast of Egypt By
using the (PADM) diagram

Palaeoenvironmental Age Depth Model,

(Thesis Submitted for the Degree of PhD of Arts in Geography)

The present study contents five chapters preceded by an introduction followed by
a conclusion and a list of references, in order to study The ancient environment of
the submerged Roman Harbours between Ras Abu Hashafa and Alam Al-Rum,
a comparative study in the NW coast of Egypt By using the (PADM) diagram,
which is an abbreviation for Chronological age model (of ancient sedimentary
layers) for depths, And reusing one of the submerged harbour contributors based
on its results , and this is as follows to reach the most suitable location in terms
of natural and human characteristics that helps to reuse this Harbour in recent
time as follows:

¢ Introduction : To the thesis: It specifically includes an introduction to the main
study, its locations, the importance of the study, the reasons for choosing this topi

¢, the terminology contained in the study, the objectives, previous studies, the

methodology of the study and techniques which used such as the remote sensi
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ng techniques and Geography information systems, in addition to the field stud
ies, and the contents of the study.

e The First Chapter: Dealt with the natural geographical characteristics of the
study area: the geology of the study area was represented in (geological struc
ture - geological structure - geological history), in addition to the climate of t

he region, which included (temperature - wind - humidity - rain), and also the
top-ography of the study area and included (analysis Contour map - calculati
ng the slope rate), and analyzing the general slope of the study area.

e The Second Chapter:_It dealt with the geomorphological characteristics of

the sites of submerged harbours in the study area, and dealt with the shape
of the coastline and its changes, the factors that led to its change, and the
nature of the submerged sea surface at each harbours. It also included geom
orphological processes, the movement of sediments on the slopes, the variou
s erosion factors that change and reshape the study area, and the influence of
both. From them on the locations of those harbours.

The Third Chapter: It deals with the geomorphological map of the sites of
submerged Roman harbours, and includes tectonic forms that are divided
into lithological forms and geological structure., in order to weathering for

ms, including (mechanical weathering - chemical weathering), forms of
movement of sediments and rocks on slopes, forms of sea cliffs, and some
geomorphological phenomena associated with them ( Marine caves and not
ches —wave cut platforms) also dealt with sedimentary forms(such as recent
sandy beaches - bays and coastal entrances) and concluded with the remaini

ng forms of the activity of geomorphological processes and factors .

The Fourth Chapter: Geomorphological development of the sites of sub-
merged Roman harbours. The basics of geomorphological development of
the ancient environment of the harbours were included (the locations of the
ancient harbours and affected it by wave movement - the type of sediments
at the sites of the ancient harbours - the effect of climate on the sites of the
ancient harbours - the results of the change in the coastline at the sites of the
harbours), Results The geomorphological development of the ancient

environment of Roman harbours, which included (the reasons for the extinc

tion of harbours in the study area - using the PADM diagram for linking and

comparing between the harbours capabilities).
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o The Fifth Chapter: It included applied geomorphology for the sites of
sub merged Roman harbours, and included the natural dangers which faces the
harbours sites, including (sudden, rapid ground movements - paleo tsunamis -
storms - sea level change - marine erosion and its impact on the region’s
sediments), in addition to the proposed harbour location for reuse again. In add
itions to (result of the PADM chart) and included (the most important factors
that help the existence of the harbour - optimal exploitation of the natural
capabilities to establish the proposed harbour - an applied model of the nomina
ted harbours for reusing).
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