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1. Description of the Fort

1.1 Location

Ashdod Fort is located approximately 25 miles south of Tel Aviv,
at the mouth of Wadi Lakhish (Sukhreir), at the southern side of
the Mediterranean coast of Israel (Figure 1).

1.2 Fhysical Data

Ashdod Fort is protected by a 2200 m long main-breakwater based
on the southern end of the coastline, heading first seawards and
then continuing in the northern direction. A lee-breakwater of
P00 m confines the basin to the north (Figure 2).

At present, the total length of berths in the port amounts to 950
m.

Future development projects include the extencion of the main
breakwater, the relocation of the lee-breakwater to the north,
and the creation of another berthing basin.

The lighthouse of the part stands on Jonah’‘s Hill, southeast of
the harbour, &8 m above sea-level, and its beacon has a range of
15 nautical miles, the signal of identification is three short
flashes every twenty seconds.

The various whatrves of the port are described in Figure 2
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2. Climate of the Mediterranean Coast of Israel
2.1 General

The Mediteranean coast of Israel 1s characterized by the so
called "Mediterranean sea climate". This climate is induced by
the geographic location of the Israelil coast relative to the
world pressure systems. Its characteristic properties are imposed
by the subtropic "highs'". These "highs", located between
latitudes 25 and 20 degrees move with the sun, southward in
winter and northward 1n summer. Consequently, the summetr climate
is under the influence of the tropic "highs", while in winter the
climate of the region is located at the northern boundaries of
the subtropic "highs".

In summer these conditions lead to uniform weather with no
precipitations.

In winter the region is laocated between two climatic area, namely
the subtropic "highs" in the south and the "conditioned weather"

- in the North. The conditioned weather area is characterized by
moving “laows" (storms) which, when they "succed” tao penetrate
into the Mediterranean, precipitations and bad weather conditions

v occutr. Therefore, the winter 1is characterized by changing
weather, precipitations - seldom very strong and calms between
them.

In addition to these general patterns defining the "Mediterranean
sea climate", the region is influenced by other geographic
factors, which can be divided in two categories: a) bodies of air
and source regions and b) monsocons.

Since the coast of Israel is located at the eastern boundary of
the Mediterranean sea, only westerly winds are wet (warm in
winter and cold in summer). For other directions the winds will
bring dry air (warm in summet and cold in winter).

Furthermore, the African coasts nearby, create a region of
encounter between very different bodies of &ir — warm and dry
terrestrial air from the South (dessert) and wet air from the
North. Hence the coastal African region will be cyclo-genetic,
mainly in the transition seasons (spring and autumn). In summer,
the presence of the subtropical low will diminish any activity in
that regiony, while in winter the dessert is not hot enough and
consequently the cyclo—generation capability is weak,

Finally, the Mediterranean cocast of Israel can be under the
influence of monsoons coming fram either NE or fram SE. In both
cases, the pressure systems generated improve the weather
conditions 1in this region. These systems are the Indian monsoon
in summer, the Siberian "high" in winter and the Sudano—-Ethiopian
"low" active during all seasons, but mainly in the transition
sg@asons, especially in autumn,
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. 2 Summer season

The typical atmospheric pressure at sea level in summer 1Is
presented in Figure .

~
<

. Transition seasons (spring and autumn)

As mentioned previcusly, these seasons are characterized by being
controlled by both the subtropical "highs" and by passing "lows".
Main phenomena encountered in these seasons are the Red sea
“trough" and the hot weather "lows", both characterized by very
hot and dry weather.

Typical development and path of hot weather lows is represented
in Figure 4a and the map of athmospheric presure at the peak of
the low is represented in Figure 4b.

In Figure Sa is presented & typical Red sea "trough" weather map,
while in Figure Sb the low of the Red sea trough has moved over
the sea area.

2.4 Winter season

The winter 1s characterized by changing weather, hence it is
difficult to speak about a representative condition.
Nethertheless, one may observe situations leading to very well
defined and characteristic weather, against the majority of
winter days in which the weather is in a state of transition.

The most significant 1is the Mediterranean sea low which
originates from the strong Icelandic low, present the oo
arround. The latter originates from the encouwrter betweosn  very

. -

cold polar air and the warm air raising is wrara betwesn

England and Iceland due to the Sull oty

otwuni ter leads
.

to the creavion ol & Dtiong CyCioogernaEvic oS : .
Icelangiac  low  u gz meEnbtioned aliove Lo iy s s .
WERT .

Tha low migrat i the ks ozt Sl T i e abad by Lhe
It aws dn IR Dogrdin o Souge e b i, Wie louw lowers and
wenlems., HE NS PN TR SR ol s wqatn in the Tbaly reglron due  to
Tl ol e D Uae iy tovesrds the Genova bay (Migure V.

[l

DU vy bhebeoon [tady and Greece the low may take either the
rnorth—-eastern track nducing  only slight cloudiness 1in the
Tsraell region  or may talke the eastern track bringing the low
opposite to the Israelil coast. In the latter case the low will
Lering cloudiness and precipitation.
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In the latter case, on its
may strenghten again due to
a strong "Cyprus low" (Figure Ba) which may remain stationary for
a few days and induce high sea states in the coastal area
Israel. The surface weather chart of the storm on  January
1968, the largest storm encountered in the period 1998 - 19864,
presented in Figure 9.

way towards Alexandretta bay, the low
winds coming from Turkey and generate

Another characteristic situation which may occcur is due to

presence of lows located wi

th their centers in the south-eastern

part of the Mediterranean, so called "Gaza lows" (Figure 8b).

T WIND CLIMATE

Z.1 Intensity distribution

light winds (less than 10 kn
fresh winds (11 to 21 knots)

—

strong winds (22 to 33 knots

winds stronger than 24 knots

Directional distribut

ots) ~ 814 of the time
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14 of the time
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)
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777 of the fresh winds are f
77% of the strong winds are

Diurnal distribution

817 of the strong winds are
19% of the strong winds are

Z.4 Seasonal ditribution

?4% of the strong winds are
H0% o+ the strong winds are

For detai1ls seca tables Al

rom the W-NW-N directions
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4.1 Annual distribution Y
AN
LY -
good visibility {(greater thamn & Km) - Q87 of the time tjﬁb
intermediate visibility (between 1 to S Em) - 4% of the time A;vi.
bad visibility (less than 1 Em) -~ 1% of the time Sehend
extremely bay visibility (less than 100 m) -~ Z%.o0f the time Y
\"l’~
by
- . e tributi i
4.2 Diurnal distribution {Vﬁp
-v‘
647 of the intermediate visibility conditions are at 00-03-0&6 GMT f ?*;
76% of the bad visibility conditions are at 00-0Z-0&6 GMT i’
267 of the extremely bad conditions are at 21-00-03-06 GMT DA
‘e
A
y "
l\- -l--
4.3 Seasonal distribution i}jj
AN
- R L . Dy )
6OY% of the bad visibility conditions occur during March to June °
73% of the extremely bad conditions occur during March to June ey
T
For more details see table AZ fuj{:
: ey
Luxad
®
5. WAVE CLIMATE (DEEF WATER) RANIY
e o o e o e s e e i ot e i e .t e st e s e e .':\,\":
SO
]
5.1 Annual significant wave height distribution }{ﬁ?:
AL
T
Jerele
low waves (less tham 1m) ~ 58% of the time °
moderate waves (1 to 2 meters) ~ 28% of the time wyw~“
high waves (2 to 4 meters) ~ 12% of the time ;ﬁ:
very high waves (more than 4m) -~ 2% of the time -\&?&'

P LA

All waves approach from the NNW-W-WSW directions

e
-

b6Y of the waves approach fraom the WNW trough W directions =
g YR s
SR
5.2 Winter season (Nov.-Mairch) A
'_\.,\
‘. '.‘
low waves (less than 1m) ~- S0% of the time PR
moderate waves (1 to 2 meters) — 28% of the time v
high waves (2 to 4 meters) - 207 of the time

very high waves (more than 4m) - 94 of the time

9.3 Summer season (April--Dct.)

low waves (less than 1m) - &65% of the time
moderate waves (1 to 2 meters) - Z0% of the time
high waves (2 to 4 waves) - S% of the time
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5.4 Extremns Wave Statietics
The average recurrence of extreme soa etates (deep water
significant wave heights) 15 given below:
Recurrence (years) 1 5 20 50 100 SO0
Wave height (m) 5. 00 H.1% 7040 3.172 3.70 16,15
& TIDES AND WATER LEVELS

Astronomical tidal variations are in the order of 0.4 m ot spring
tide and 0.13 m at neap tide. However, extreme levels may occur
due to extreme meteorological conditionz.

The average recurrence of extreme sea levels measured {from  MSL
1s given below:

Gverage Recurrence (years) 1 50 100
L.Lowest Low Sea Water Level () -, 41 ~0,79 0.0
Highest High Sea Water Level (m) +0, GO +1 .00 +1.06
7. CURRENTS

7.1 Tidal Currents

The values of tidal currents in this reglion are in general low,
about one tenth o+ a krnot.

7.2 Wave Currents

Wave induced currents occur inside the breaker zone, flowing
mainly parallel tao the coast line (longshore currents induced by
waves aptroaching oblique to the contour lines), but sometimes
also narrow currents flowing offshore may occur (rip  currents).
The maximum theoretical values of the longchore current may treach
T to 4 knots during storms at a distance of about 2/7 of the surft
zone measured from the shore line. However, outside the surf zone
the longshore i1 estimated to diminlshes rapidly to & few
inches/second at about 15 m water depth.

7.z Cerneral Currents

A general current due to the water maszs circulation in  the
Mediterranean i1s encountered the yaear arraund. Its activity is
obezerved mainly in the offehore region beyond contour line of 20
m depth. Ite direction ise anticlovkwise and parallel to the coast

~lima and dta oman. mealocitv . aof abont 1/4 to 172 knat.
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8. BATHYMETRY OF THE REGION AND OF THE FORT

The batymetry of the region of the eacstern Meditertanean 1%
presented in Figure 1.

In Figure 2 is presented the bathymetry of the Ashdod port and

its surroundings.

?. DISCUSSION 0OF TACTICS FOR VARIOUS WEATHER SCENARIOS TO
OBRTAIN SAFE HAVEN AND LEAVE OR STAY DECIEIONS

The tactics recommended for various weather scenarlios to obtain
safe haven and  leave or stay decisions for Ashdod port  are
presented in tables AdS (a—e).

As they are mainly related to the seakeeping capabilities of the
various U.S.Navy vessels as imposed by various sea state
conditione both while underway and at anchorage, the vessels were
roughly classified in & seakeeping categories as described below:
19 meter, displacement less than 29 m tons.)

Category 1 (Lhp

boats, motor boats, landing cratt. See table A&—-A.

Cateqory = (Lbhp=20-70 meter, displ. ZO0 m tone — 700 m tons.)

Fatrol boats, rescuse boats, mine sweeplng beoats, patroel ships,
SES, warping tugs, landing craft, mine warfare ships, hydrofoils

IS, 9 ’ PS, Y 1
air cushion vehicles, world war I1 F.T. See table A&6-R.

Cateqory 7 (bp=70-1460 meter, displ. 800 m tons - Q000 m tons.)

Corvettes, frigates, destroyers, salvage ships, cargo ships,
Crul1senrs, submarines (at surfaced, amphibious transport deck

DL

ships, tank landing ships. See table AL-C.

Category 4 (bp=140-250 meter, displ. 10000 m tons -~ 70000 m

tons. )

Crulsers, submarines (at surface), amphibious ships, cargo ships,
oilers, dock: landing ships, auriliary ships, salvage ships,
battle vhipas. See table A6-D.
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Categary 5 (Lbp=270-3270 meter, digpl. 40000 m toms - 100000 m

Aircratt carriers. See table A&-E.

10. SEA BOTTOM DESCRIFTION

The sex bottom of the area opposite Ashidod port and southward ies
composed of gsand (mean diameter about 0.2% mm) extending from
shoreline to about comtour lines — 20 m. Beyond this contouwr line
the bottom is composed of fine sand and silt mixture to the edge
of the coastal shelf.

Consequently the anchorage holding capacities differ in the two
regions and depend also on the type and ¢izes of anchores used.

KR
by o

.

E A A

.
v
o
e

hY

-(_
>t
shi;
Tod

v
o

'r‘ﬂ
/

e
ﬂ.‘l’
'y oy

I. [ ]
¢ " 'l’

Y

2L
[AINLNENY
e
5y Y
¢

t'

b

| #
14
?,

5, N o
P fﬁl.'

&
'I
)

N ",
el




)

Y

[ L RN an

ol
4. \a\
farRH
ANt
AAPAREY

ERRRAR S

T A B L E S

fJf(.f

.\-.\




; ...(
“ -.---w»\‘nv-i-n - ’\ﬂf\ UAQ\ ’ \“
I CE ..\\\\v.

& q....,..:xm SIS LSRRI
g 5 /3 72 @ NN x
P«N«, .w ,..Nf.m.. ...,.f.. @ &# 3 ﬂ. [ Yt svs..\rs.\ WAM,OJWJ/ ...”....vz& X .*..

IO _fs‘-n--f
st Ll A e va'any . ol e L A

.u-hv._f\ o -h‘h\h\ FhMV VN\\:.P\\ \-) Mfs.\.hrv Yu.-uf‘iif.\ffy T-..f#l%\p.L
1 1 1 1 1 1 ' 1 i
FE ) VN OMNTITOO ' =+t ONOLTOIMMOO [ PR 1T OO T ODN 1
PO 1N NDO AT - 1 1O ~NO AN~ | O 1 MOOLTON~ —~ |
[ T B w ol [ [ i w o [ =~ 1 =M |
1 1 I 1 1 1 i 1 '
| i | 1 1 1 1 | '
1 1 1 ' 1 1 1 ! i
1 ) ' ' 1 i ' ' !
P30 ND~~ONOOOO | 31 LM DODOOOOO P30 OO~~~ O~
1 Z ) - m 1 [ - [oF BN ] »V Z 1 - ot I
] I 1 1 1 1 i 1 1
a i 1 ' 1 ! ' ' 1 ' )
Q I ! 1 1 1 1 1 ! '
a 1 I ) ' ) ! 1 ' |
%" t 31 O~ DOONOOO | [ I HNOOMDMDOOO M [ DHOOOHO ™Mt
| | — - w i ] | — - I 1 ' | 3 & Clci cl
A" ! 1 1 ) ) | ! 1 -
1 1 0 | I 1 ) 1 !
>8 i 1 ' ! ! ' ' 1 )
An M = MMNOOAA1O0O0 | = I HHEDDWVONO O (= CHODOCI =~ O W
—_ = 10 N t 0 — (ot I [ 77 ] NMNM«~ (@ ]
1 1 1 1 1 ' 1 ' -1
Q! &= ' ! ! 1 ) i 1 ! .
o 2 i ) i ! ! ] 1 ! )
S @ ' 1 NDNDQONO00W ! ] I WOV DNAOOO ! ' o NAS MO0 0D
Z - [N 72 I - N m [ ) B —-~ O~ w [ 72 I [ INe) Ie) D] [Taa|
X e | ] - [SI] ' ] — [oF I ] ' (o B}
1 1 1 1 0 ! ' 1 V
ul 0n 1 } I ) t | ] | ]
- w" m ! ! 1 ! ' ] t | §
< <. Voo TOOUOMNMOO0OOOCOM | [ T3 DO AO0O0OO0 D~ 1 o AWV HOOOID —~ 1
. o > v MmN~~~ ® [T I NMO [ [ I T -3 -}
o . g 1 1 N m 1 | ) — S [ [} - [of B
o | i ) 1 1 ! ' ' 1

- € ] —

' ) ' 1 1 1 1 1 1
n.M“ m.m" M 1 1 ) l 1 : ' 1 1
PR 1 ' } ONDNPDOOODOOO | | | NITWVWOOOOOo W | 1 OO O OO D
@ a [ T3 ] - T e @ W ™M~ w [ 3 | ¢l m ~
1 ' t ' 1 t i ) 1
21 = ' ! ) ! 1 ' ' ' !
S" < ' ) ' ) 1 i ] ' .
' 1 1 1 t 1 1 1 '
“ 3 Wt OMOO0OO0OA00D ! fWwY MOWMOO00OOD ! TWt RN~ 000O0m:
. @ y 21 — - m t Z 0t - - | [ | - [of B}
' 1 ! 1 ' 1 ' 1 !
SH 2 ' 1 1 1 1 i 1 1 1
m" m ' 1 1 1 ' 1 1 1 !
1 1 i 1 1 ! 1 1 !
m" L Z “«VOCIOOOON 1 Z NNONOOOO W " Z DONOAOOOCI
1 i - 1 | - | | | — - ™
o 1 1 | 1 ) i | ! |
...Huu_ 1 ) ' ! ! 1 1 i 1
E" | | NMODDOAMNMNOOD | 1 1 MNMOODO~NMMNMOD ! 1 ! MOOWO~AMN~NMMD f
Pl 0o E AN [ ) B AN [N 72 B = - AN E
T S T S T T T S T T T s I I O T S T T T Y T T T e B [ I S I T R I T T T B = I
Lt | Z 1 €A TN A NND T P Z 1 AN ANNDTE 1 Z 1 €I SNNDT S
[ &) - A NCI™ [ 1Y 10 - ANIm [ [ SN S ] - S NI M |

& = e

3 X X

(&) &) (&)

(o] m O

o Q o




1 R O R T TN WU TR UVUY WU U UV N UV UN VT Y AR VNV Y XN TR T RAVTRS VY R A B0 §ot B B8 fav
s

t

10

TABLE A1 - CONTINUED

FREQUENCIES OF SURFACE WINDS (0/00) AT ASHDOD

09 GMT KNTS N NE E SE s SwW W NW
CALM
1- 3 2 3 5 4 3 2 11 12
4- 6 14 6 5 s 19 12 52 42
7-10 33 7 5 3 33 28 191 149
11-16 24 ) 2 2 17 42 128 45
17-21 1 0 0 ) 4 20 14 4
22-27 0 ) 0 1 1 5 5 0
28-33 0 ) 0 0 0 0 1 o)
34-99 0 0 o 0 ) 0 1 )
TOT 73 16 16 14 77 108 402 252
12 GMT KNTS N NE E SE S SW W NW
CALM
1- 3 14 3 5 1 6 s 18 12
4- 6 17 3 1 1 15 18 41 46
7-10 53 4 1 3 12 22 190 138
11-16 74 2 3 5 19 30 119 164 406 sl
17-21 17 1 0 0 1 e 12 14 55 P2
22-27 1 0 0 0 0 6 3 1 2 AN
28-33 0 0 0 0 1 0 2 0 3 NN
34-99 ) 0 0 0 0 ) 1 0 1 vty
TOT 177 13 10 11 34 80 287 375 o
————————————————————————————————————————————————————————————————— S )
R
________________________________________________________________ E:J
15 GMT KNTS N NE E SE S Su W Nu TOT RO,
CALM 34
1- 3 16 6 4 3 4 5 15 11 52
4- 6 44 12 8 7 19 11 31 61 183
7-10 141 17 5 1 10 20 163 189 446
11-16 115 2 0 2 1 4 45 73 241
17-21 15 0 ) 0 0 3 7 7 33
22-27 1 0 0 0 0 3 4 0 7
28-33 0 0 0 0 o) 1 3 0 4
34-99 0 ) 0 o) ) o) 0 0 0
TOT 332 36 17 12 24 46 157 341
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TABLE A1 - CONTINUED 9
T 7
] ’,l :
{ FREQUENCIES OF SURFACE WINDS (0/00) AT ASHDOD i
) e e e e e e e e e — e e e e — e ————————— AR
\ Ry
. HOURLY AND DAILY DISTRIBUTION
y -::
Ry
O R
X 18 GMT  KNTS N NE E SE S S W NW PV
. CALM 173
N 1- 3 50 27 38 20 7 9 20 38 208
4- 6 76 61 51 54 25 9 33 41 349
y 7-10 49 30 16 14 12 4 22 34 182
b 11-16 18 3 0 1 4 6 14 7 53
4 17-21 4 1 0 0 0 4 12 2 22
22-27 0 1 ) 0 1 3 4 3 11
28-33 1 ) ) 0 0 1 0 o) 1
34-99 0 0 0 0 0 o 0 0 0 I
N TOT 198 122 104 90 49 35 104 125 O
N e e e e m e e e m m e e m e m e e m e e m e m e mm e e — - — .- . ——— - - — AS
» 'J‘XA‘.‘
°
_______________________________________________________________ sl
" N
N 21 GMT  KNTS N NE E SE s sw W NW TQT N
Y S e e T T T T U A
" CALM 273 N
) 1- 3 10 11 28 42 15 4 9 7 125 D 2ad
4- 6 16 26 71 147 43 12 26 31 372 ..
7-10 7 17 19 39 40 5 19 16 163 SERIN
: 11-16 10 2 2 0 11 2 12 7 36 e
' 17-21 o] 1 0 0 2 4 11 8 25 AU
y 22-27 o) 0 o) 0 0 2 2 0 4 DN
28-33 0 o) 0 0 ) o 2 0 2 SARks
; 34-99 0 o) o) o) o) o) ) 0 0 ®
¢ TOT 33 57 120 229 110 28 81 68 .m
et et "gkf
v
1 " )
e R
- DAILY  KNTS N NE E SE s S W NW TOT -
3 CALM 113 . .;:.
1 1- 3 14 9 16 22 12 7 13 13 107 ok
! 4- 6 25 18 30 105 48 13 33 34 308 RSO
7-10 ag 2 10 a3 47 17 5% 70 283 st
11-16 30 1 1 2 15 13 47 42 153 -
¢ 17-21 5 0 0 0 2 6 10 5 28 S
22-27 0 0 0 0 1 3 3 1 8 YOS
: 28-33 0 0 0 o 0 0
| 0 0 0 0 "
- 0 8 3 5
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DURATION OF STORMS EXCEEDING
A SPECIFIED DEEPWATER SIGNIFICANT WAVE HEIGHT AT ASHDOD

SEA STATE AVERAGE NQ. AVERAGE STANDARD
EXCEEDED : DURATION OF DEVIATICN OF
OF STORMS THE SEA STATE THE DURATION
HSE > = PER STORM OF THE STORM
(M PER YEAR (HOURS)

1.¢ 33.61 30.35 33.78
2.0 22.70 25.44 28.08
2.5 14.65 22.67 23.23
3.0 9.57 20.83 20.€65
3.5 €.61 18.12 17.79
4.0 4.39 15.55 14.3%
4.5 2.7 11.87 11.35
5.0 1.39 10.76 9.90
5.5 70 7.98 6.32
6.0 39 4.7 3.57
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Figure 1 - Location of Ashdod port.
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Figure 3 - Summer season - Representative synoptic map at sea level.
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Figure 4b - Transition seasons-liot low at its peak

Figure 4a - Transition seasons ~ Hot "low" and its path
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Figure 8a - Winter season - Northern (Cyprus) low
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