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1. Description of the Port

1.1 Location

Ashdod Port 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 Physical Data Z

Ashdod Port is protected by a 22C0 m lon9 main-breakwater based
on the southern end of the coastline, heading first seawards and 9
then continuin9 in the northern direction. A lee-breakwater of
900 m confines the basin to the north (Fig]ure 2)

At present, the total length of berths in the port amounts to 950
M- P".

e..J

Future development projects include the extension of the main
breakwater, the relocation of the lee-breakwater to the north, % S
and the creation of another berthing basin. 04

The lighthouse of the port stands on Jonah's Hill, southeast of
the harbour, 68 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 wharves 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 is characterized by the so
called "Mediterranean sea climate". This climate is induced by
the geographic location of the Israeli coast relative to the
world pressure systems. Its characteristic properties are imposed S
by the subtropic "highs". These "highs", located between
latitudes 2 5 and 30" degrees move with the sun, southward in
winter and northward in summer. Consequently, the summer 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 %..%
prec ipitations. s. -. 'V

In winter the region is located between two climatic area, namely
the subtropic "highs" in the south and the "conditioned weather" 0
in the North. The conditioned weather area is characterized by
moving "lows" (storms) which, when they "succed" to penetrate .
into the Mediterranean, precipitations and bad weather- conditions
occur. Therefore, the winter is characterized by changing
weather, precipitations - seldom very strong and calms between
them. S

71.

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) monsoons.

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 summer, and cold in winter).

Furthermore, the African coasts near-by, create a reg ion of 0
encounter between very different bodies of air - 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 (spr-ing and autumn). In summer, , '.
the presence of the subtropical low will diminish any activity in
that region, while in winter the dessert is not hot enough and
consequently the cyclo-generation capability is weak.

Finally, the Medite rranean coast of Israel can be under the
influence of monsoons coming from either NE or- from SE. In both . -.$
cases, the pressure systems generated improve the weather . m
conditions in this region. These systems are the Indian monsoon
in summer, the Sibcerian "high" in winter and the Sudano-Ethiopian -..
"low" active during all seasons, but mainly in the transition .- ': '
seasons, especially in autumn.......
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2. ) Summer season

The typical atmospheric pressure at sea level in summer is
presented in Figure 3.

2.3 Transition seasons (spring and autumn)

As mentioned previously, these seasons are characterized by being S

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 k" 1

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 5a is presented a typical Red sea "trough" weather map, .-

while in Figure 5b the low of the Red sea trough has moved over

the sea area. .

2.4 Winter season

The winter is characterized by changing weather-, hence it is

difficult to speak about a representative condition. S

Nethertheless, one may observe situations leading to very well "d>1

defined and characteristic weather, against the majority of , ',

winter days in which the weather is in a state of transition. .

The most significant is the Mediterranean sea low which

originates from the strong Icelandic low, present the ;9..u

arround. The latter originates from the encournter bet -:,, ry ."

cold polar air and the warm air raisi:- ,. L!, . . t.tV. b t -t.-

England and Iceland due to t S Iu _ hi
to the cr-eation . ,. K:, c>, _ ..::, r..jti - 9 - .

Th c. lo r........-it:, .iT , 9, .. :;:u :,. . .... .. - 9 .. .. ... J.., ,:d i t e." ...

. z~~cr, .l!..; ,:. ,.., i' i L!..,,.; .... i i tih ,:. I L..ily- r-u-.ji ort du : to
7 h . .. . ... .vi , .i .. ,. hI-. L t 1 J L h

th;-~~~ Gtn- -IFCLW_

: , ., t..nr I i d G3re'c2,.:e the low may take ei ther the

r, o i •t h- ea t ,::w 1'r' t C V: i r dCu i r19  on 1 y s light cloudiness in the *.

r-r'al2i rc' iun or nay talce the eastern track bringing the low
oposite to the Israeli coast. In the latter case the low will
bring clouCiness and precipitation. S
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In the latter case, on its way towar-ds Alexandr-etta bay, the low
may strenghten again due to winds coming from Turkey and generate
a stirong "Cyprus low" (Figur'e 8a) which may remain stationary for,
a few days and induce high sea states in the coastal area of
Isr'ael. The surface weather- chart of the stor'm on January 13, "
1968, the largest storm encountered in the period 1958 - 1986, is
presented in Fiqur.e 9.

Another char'acter'istic situation which may occur is due to the
presence of lows located with their center-s in the south--easter-n
part of the Mediter-ranean, so called "Gaza lows" (Figure 8b) .

•. WIND CLIMATE -.

3.1 Intensity distribution

light winds (less than 10 knots) - 81% of the time
fresh winds (11 to 21 knots) - 13% of the time S
strong winds (22 to .knots) - 1% of the time c.-".

winds stronger than 34 knots - less than 1%. of the time %.o.

-. 2 Directional distribution

77% of the fresh winds are from the W-NW--N directions %
77% of the strong winds are from the SW-W directions

3 Diurnal distribution '

8 1% of the str-ong winds are dur-ing the day, 06-09-12-15 (SliT
19% of the strong winds are during the night, 18-21-00-13 GMT

3.4 Seasonal ditribution"

94% of the strong winds are between Nov. and March
60% of the strong winds are in Jan. and Feb.

For details sca tables AI , A2

0

%J IV .=

%. . %.



4. VISIBILITY

----

4.1 Annual distribution

good visibility (greater- than 6 Km) -95%. of the time
intermediate visibility (between I to 5 Kin) - 4% of the time
bad visibility (less than 1 Kin) - 1% of the time
extremely bay visibility (less than 1() i) - T%4of the time

4.2 Diurnal distribution

64% of the intermediate visibility conditions are at C)dO-03-06 GMT
76% of the bad visibility conditions are at (-)0-o:-06 GMT
96% of the extremely bad conditions are at 21-00-03-C)6 GMT

4.3 Seasonal distribution

60% of the bad visibility conditions occur dur'ing March to June
73% of the extremely bad conditions occur durins March to June A,

For, more details see table A3.

5. WYAVE CLIMATE (DEEP WATER)

5.1 Annual significant wave height distribution .....

low waves (less than Im) - 507 of the time

moderate waves (1 to 2 meters) - 28% of the time
high waves (2 to 4 meters) - 12% of the time
very high waves (more than 4m) - 2% of the time

All waves approach from the NNW-W-WSW di-ections
66% of the waves approach from the WNW tr-ough W directions

5.2 Winter season (Nov.-Match)

low waves (less than im) - 5)% of the time
moderate waves (1 to 2 meters) - 25% of the time
high waves (2 to 4 meters) - !(:)% of the time
ve.-y high waves (mor'e than 4m) - 5% of the tif

5.3 Summer- season (Apr.i l-Oct.

low waves (less than 1r) 6  % of the time
moderate waves (1 to 2 meter-s) - '% of the timE?
high waves (2 to 4 waves) -5% of the time
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5.4 Extreme Wave Statistics

The average recurrence of extreme Ea States (deep water •
signifIicant wave hei3hts) is given below:
Recurrene cyears) I 5 20 50 1()0 5c "{

Wave height (m) 5.00 6. 15 7. 40 . 19 3.70 10. 15

6. TIDES AND WAJE. LEVELS

Astronomical tidal variations are in the order of 0.4 m nt spring
tide and o. 15 m at neap tide. However, e;treme 1evels may occur •
due to extreme meteorological condition.

The a v ra e recurrence of e:treme sea levels measured from MSL

is given below:

Averag:je Recurrence (y'ear- 1 50 1 UU
Lowest Low Sea Water Level (m) -0.41 --0.79 -0.90
Hijhest High Sea Water Level (m) +0.50) +1.00 + . 06.

7. CURRENTS

7. 1 T i cia C u r r e nt

The values of tidal currents in this region are in general low,
about one tenth c4: a :rc:t. S

7.2 Wave Ci-irrents

Wave induced currents occur inside the breaker zone, flowing
mainly parallel to the coast line (iongshore currents induced by S
waves aproaching oblique to the contour lines), but sometimes
also narrow currents flowing offshore may occur (rip currents).
The ma;.irum theoretLcal values of the longshore current may reach

to 4 knots during storms at a distance of about 2/? of the surf:
zone measured from the shore line. However-, outside the surf zone
the longshore is estimated to diminishes rapidly to a few •
inches/secornd at ,bout 15 m water depth.

7. General Cjurrontc:

A~ gener'al cu~rr"ent dute, to thnt waEter, (13a:5 c r-cu t ± ocn in the •

Mediterranean is encountered the year arround. Its activity is
observed mainly in the offshore region beyond contour line of 20

m depth. Its direction is anticloci wi-e and pwrallel to the coast NO
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8. BATHYMETRY OF THE REGION AND OF THE FOF:T %..

The batymetry of the region of the eastern Mediterranean is
presented in FigLure 1.

In Figure 2 is presented the bathymetry of the Ashdod port and
its surroundings. ,.V

0

9. DISCUSSION OF TACTICS FOR VARIOUS WEATHER SCENARIOS TO

OBTAIN SA~FE HAVEN AND LEAVE OR STAY DECISIONS

The tactics recommended for vacrious weather scenarios to obtain
aafe haven arid leave or stay decisions for Ashdod port are
presented in tables A6 (a--e).

o-f

As they are mainly related to the seakeepin capabilities -f the
various U.S. Navy vessels as imposed by various sea state
conditions both while underway and at anchorage, the vessels were OlV
roughly classified in 5 seakeeping categor'ies as described below: -

Categ:)ry k (L.)p 15 meter- displacement less than 20 m tons.)

boats, motor" boats, landing craft. See table A1-A.

Categy - 2 (Lbij=20--7CP m r, d isP 1. 20 m tone - 700 m tons.)

Patrol boats, reSCuse boats, mine sweepin9 boats, patrol ships, ..
SES, warping tugs, landing craft, mine warfare ships, hydrofoils,
air cushinn vehicles, world war II P.T. See table A6-D.

Catectocr/ Z :..b =, 160 mc-t t: r (lz 710 Q t t o ns - 9 C C Q m tons.) -"""

Col-vet te.s, f r" i,3 at ti . ,  desitr oyers, salvage ships, cargo ships,

Crulsers, submarines (at surface) :amphibi uC thpcanspot-t dec k
ohips, tano landing ships. See table h6-C. p %

C,;t tp ao ryz 4 (Lbp= 4 -5 meter. d:1 j, 'O .... Imi tolls -)-(-)O m (, n '-j
tons. •

Cr'uis -5, SUbmirine (at surface) , amphibioJus ships, cargo ships, ..
aoiIe rs, docik landing ships, auxilI Ia ry shi ps, salvage ships, . .

bat t le~~ ip' . tah lc, A6--D.
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Cate~got Y  5 (L.bp=27(:,-33c7 meter, dJsp I 4,:CAOC0 mr ton= -%AO:x) ] -

tons.

Aircraft car-riet-s. See table A6-E.

... . -

10. SEA BOTTOM DESCRIPTION

The sea bottom of the atrea opposite Ashdod por-t and southward is '. .
composed of sand (mean diameter about 0.25 mm) e:.tending from .

shoreline to about contour lines - 30 m. Beyond this contour, line ,0.k

the bottom is comFo ;ed of fine sand and silt mi Xture to the edge
of the coastal shelf. W.

Consequently the anchorage holding capacities diffei in the two
regions and depend also on the type and sizes of anchor-es used.

v -.
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TABLE Al

FREQUENCIES OF SURFACE WINDS (0/00) AT ASHDOD

HOURLY AND DAILY DISTRIBUTION

O0 GMT KNTS N NE E SE S SW W NW TOT

CALM 129
1- 3 1 6 16 34 17 3 6 2 85 S
4- 6 8 13 49 276 118 7 17 18 505
7-10 6 10 16 76 79 3 16 11 216

11-16 2 0 0 3 20 6 10 6 47
17-21 0 0 0 0 2 1 9 2 14
22-27 0 1 0 0 0 1 2 0 4
28-33 0 0 0 0 0 0 0 0 0
34-99 0 0 0 0 0 0 0 0 0
TOT 17 30 80 389 236 21 59 39

03 GMT KNTS N NE E SE S SW W NW TOT

CALM 78 ." '
1- 3 2 3 7 29 15 1 2 4 62
4- 6 2 10 34 333 99 11 10 12 510
7-10 9 5 15 109 115 5 10 7 274
11-16 2 0 0 1 28 5 18 6 59
17-21 0 0 0 0 2 3 8 0 13
22-27 0 0 0 0 1 2 0 0 3
28-33 0 0 0 0 0 0 0 0 0
34-99 0 0 0 0 0 0 0 0 0
TOT 15 18 55 471 259 27 48 29 v='7,.

"~~~N % ' '

06 GMT KNTS N NE E SE S SW W NW TOT

CALM 133
1- 3 8 9 26 49 32 22 26 10 182
4- 6 10 11 33 115 91 30 42 15 348 e..
7-10 12 2 8 45 92 39 26 12 237
11-16 0 1 2 2 33 10 20 6 74 5
17-21 1 0 0 0 6 2 6 1 16
22-27 0 0 1 0 1 1 2 2 8
28-33 0 0 0 0 0 1 0 1 2
34-99 0 0 0 0 0 0 1 0 1 .. .

TOT 32 23 70 211 256 105 123 47

-----.-- ---
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TABLE A1 - CONTINUED

FREQUENCIES OF SURFACE WINDS (0/00) AT ASHDOD

HOURLY AND DAILY DISTRIBUTION

09 GMT KNTS N NE E SE S SW W NW TOT

CALM 40
1- 3 2 3 5 4 3 2 11 12 40 •
4- 6 14 6 S S 19 12 52 42 156
7-10 33 7 5 3 33 28 191 149 449
11-16 24 0 2 2 17 42 128 45 259
17-21 1 0 0 0 4 20 14 4 42
22-27 0 0 0 1 1 5 5 0 11
28-33 0 0 0 0 0 0 1 0 1 •
34-99 0 0 0 0 0 0 1 0 1
TOT 73 16 16 14 77 108 402 252

12 GMT KNTS N NE E SE S SW W NW TOT .

CALM 13 .. . "
1- 3 14 3 5 1 6 5 18 12 64
4- 6 17 3 1 1 15 18 41 46 122
7-10 53 4 1 3 12 22 190 138 324 9
11-16 74 2 3 5 19 30 119 164 406
17-21 17 1 0 0 1 9 12 14 55
22-27 1 0 0 0 0 6 3 1 12
28-33 0 0 0 0 1 0 2 0 3
34-99 0 0 0 0 0 0 1 0 1
TOT 177 13 10 11 34 80 287 375 S

15 GMT KNTS N NE E SE S SW W NW TOT

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 is 0 0 0 0 3 7 7 33
22-27 1 0 0 0 0 3 4 0 7
28-33 0 0 0 0 0 1 3 0 4
34-99 0 0 0 0 0 0 0 0 0
TOT 332 36 17 12 24 46 157 341

,.------
... -

.d



TABLE Al - CONTINUED

FREQUENCIES OF SURFACE WINDS (0/00) AT ASHDOD

HOURLY AND DAILY DISTRIBUTION

18 GMT KNTS N NE E SE S SW W NW TOT

CALM 173
1- 3 50 27 38 20 7 9 20 38 208 01 %
4- 6 76 61 51 54 25 9 33 41 349
7-10 49 30 16 14 12 4 22 34 182
11-16 18 3 0 1 4 6 14 7 53
17-21 4 1 0 0 0 4 12 2 22
22-27 0 1 0 0 1 3 4 3 11
28-33 1 0 0 0 0 1 0 0 1
34-99 0 0 0 0 0 0 0 0 0
TOT 198 122 104 90 49 35 104 125

,e. -

21 GMT KNTS N NE E SE S SW W NW TOT
CALM 273-_------.-"---

1- 3 10 11 28 42 15 4 9 7 125

4- 6 16 26 71 147 43 12 26 31 372
7-10 7 17 19 39 40 5 19 16 163 % %

11-16 10 2 2 0 11 2 12 7 36
17-21 0 1 0 0 2 4 11 8 25

22-27 0 0 0 0 0 2 2 0 4
28-33 0 0 0 0 0 0 2 0 2
34-99 0 0 0 0 0 0 0 0 0
TOT 33 57 120 229 112 28 81 68

DAILY KNTS N NE E SE S SW W NW TOT

CALM 113
1- 3 14 9 16 22 12 7 13 13 107
4- 6 25 18 30 105 48 13 33 34 305
7-10 39 12 10 33 47 17 55 70 283
11-16 30 1 1 2 15 13 47 42 153
17-21 5 0 0 0 2 6 10 5 28
22-27 0 0 0 0 1 3 3 1 8
28-33 0 0 0 0 0 0 1 0 2
34-99 0 0 0 0 0 0 0 0 0
TOT 114 40 58 163 125 59 162 165

-------------------------------------------- -
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TABLE A-

.~. . . . . . . ., I. i ,,

TABLE A4: FREQUENCIES OF SIGNIFICANT WAVE OCCURANE % AT A:HOD-

, p. ,*j..

SUMMER CAPR!L OCTOBER)

I--T s  -( -E2) .-...

H1 R. H, ---- --------- --------- TOTPL
I I CSI Cm) ' 3-5.5, I 5--" I' 5-9"5 I10-1I*5 ' f11 I ",.,Ir (

,-: I 3~3 " C (Li I 0.0 '
3 ' o. 11 O0 0. GO 0.00

3_ .. 0.2G 0:.3 i 0.00 0.00 2.42
WSW 231 0.20 0.06 0 03 0.00 0.00 0.29 6.40

3-4 0.00 0.0 3 0.08 0.00 0.O0 0. 1 "
C 4-6 CC. 00 ( 0.00 0.00 c .00 0.00, 0.00

6- 0.00 0.00 0.00 0.00 , 0.00 0.00 ......

0-1 13.62 ' 2.03 0 I' 0.00 I C O0 1 1C.. 0.
1-2 7.38 5.00 1 0.43 C 0.03 0.00 12.8

w 2-3 C 1.30 C 0.66 C 0.68 0.03 0.00 2.e9 I 1.90.
3 3-4 C 0.08 0. 0C 3 O. 2 4 0. C0 0.00 0. 3-IC .0 > O C I 0 0I.,".,.-.o

4-6 0.05 C.00 0.00 I 0.06 C 0.00 0. 1 1
6-8 0. O 0.00 0.00D 0.00 ' 0.00 ' 0oo r-

- - --- ------------------------------------------------------------------- --

0-I 15.91 5.23 0.41 I C. C 0.00 I 21. ..

C C .68 .438 C . 4 I 0.00 I 0. )o ' a. 0 CC

N-- 0. C40 ( D 0.26 U 00 0.03 1 _3 1 .0
C0. 0.0 C I .03 C 0.00 C 0. 0 -C•

C- 0.0,3 C . oo C 0.0 0.00 I 0.00 C 0.03 i

C 8 C;. O0 0.0 C 0.00 C 0.00 0.0 0.00 I

o-1 C 14.8 c 1.60 0.16 0.00 0.00 1 16.62 .. .
I-2 1.93 C 1.66 C 0.22 C 0.00 0. 00 3 1. " 1

I Nw 2-3 1 0.16 I C) 06 0. 13 0.00 0.00 I 0.35 I 20.50'
C 2-4 O. C 0.00 0.00 0.00 0.00 0.05 CC

C 4-6 C0. 00 0.00 C 0.00 C 0.00 0.00 0. 00 C
1 6-3 0.00 C 0.00 0.00 0.00 0.00 0.00

0-1 7.18 036 . 0.03 0.00 7.60,
1-2 0.91 C 0.78 0.00 0.00 1 0.00 1.69

NNW 2-3 0.08 0.03 0.03 0.00 0. 00 0.14 9 .4 0 •

3 - 4 0.00 0.00 0.00 0.00 ..00
0-6 0.00 0.00 .0 0.00 0.00 0 0

6-6 C0.00C 0.00 0.00 0.00 0.00 0 CO
- - - --- I -- - - - - - -I -C- - - -

IS

0t O' %

'IKW...



22

TABLE A4 - CONTINUED 0

FREQUENCIES OF SIGNIFICANT WAVE OCCURANCE (%) AT ASHDOD

YEARLY ' .,"

i T s  (SEC) -

DIR. I H s  - I - TOTAL
(i) 3-5.5 6-7.5 8-9.5 10-11.5 12-14

- - - - - - ---- ,-

0-1 2.94 0.24 0.06 0.00 0.00 3.24 -
1 - 2 1.81 0.26 0.04 0.00 0.00 2.11 %

WSW 2-3 0.50 0.08 0.11 0.02 0. 00 0.71 6.70'
S3-4 0. 13 0.06 0. 18 0.04 0.00 0.41 ,,r

4-6 0.10 0.00 0. 10 0.04 0. 00 0.24 •
' 6-8 0.00 0.00 0.00 0.02 0.00 0.02

1-- - - -- - -- - -- - -- - - -- 4 ----- -- ------------ I---- - -- -- -- -- -- -- -- - - -- -- --
- - -- - -- - - -0-1 12.91 1.63 0.06 0.00 0.00 14.60

1-2 1 7.83 4. 14 0.42 0.04 0.00 '12.43
W 2-3 2.84 i 1.13 1.16 1 0.09 0.00 5.22 135.60!

3-4 0.92 0.09 0.68 0.17 0.02 I 1.88 S
4-6 0.48 C. 02 0.32 0.45 0.06 1.33 I .

6-8 0.05 0.00 0.00 0. 02 0.04 0.11
W I -I - -- 4 - - -. '"-

0-1 14.20 4.40 , 0.64 0.07 0.00 19.31
1-2 4.09 , 3.89 0.88 0.07 0.02 8.95

WNW 2-3 1.10 i 0.37 I 0.64 0.08 0.04 2.23 131.501
3-4 0.24 0.05 0.20 0.13 0.02 0.64 N ,"-N
4-6 0.13 I 0.00 , 0.11 0.10 0.00 0.34 I
6-8 0.00 0.00 i 0.03 .0 0.00 0.03 I6-8 O. O I •II._. - .. C

----------- ------- ----

I 0-1 12. 72 ' 1.46 ' 0.15 0.00 0.00 14 .20I II, "

1-2 1.68 I 1.34 0.26 0.00 0.00 3.20
NWI 2-3 0.22 0.10 0.21 0.00 I 0.02 0.60 118.201

3-4 0.11 0.00 0.05 0.04 0.00 0.20 I

4-6 0.00 0.00 0.00 0.02 i 0.02 0.04 I
6-8 0.00 0.00 0.00 0.00 0.02 1 0.02 I -

I-- ------------ -- --------------

0-1 5.91 0.55 i 0.02 0.02 0. 0 I
1-2 0.68 0.57 ' 0.06 0.00 0.0 6.5 I

N N W - . 0 8 o0 0 9 , 0o . 0 2 0 0 oo0.0 0 1 9 . o o ,..o 0. 00 0.02 0.00 0.00 oo 1

I4-6 0.00 0.0 0.00 0.00 0.no

6-8 0.00 0.00 0.00 0.00 1 0.00 1 0.00
L --L - - - - - - - - I - - - - - - - --- -- - - - - - - - - - - - - - - - -- -

% .r

,* , ,* **.- .'d
"0:""

• P-,p -
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TABLE A4 - CONTINUED

--- ------

FREQUENCIES OF SIGNIFICANT WAVE OCCURAICE C%) AT ASHDOD

WINTER (NOV. - MARCH)

F --------------------------------------------- -------------
I T, (SEC) '

DIR. Hs ------- --------- ------------------I --------- TOTAL
I a 3- . 6-7.5 8-9.s '1 10-11.5 I 12-14 -,0

I- - - - - - _ -- - - - -- - -
II- " a o .,

0-1 2.58 0.34 0.04 0.00 0.00 2.96 .
1-2 1.37 0.22 0.04 0.00 0.00 1.63

WSW 2-3 0.80 I 0.10 0.19 0.04 0.00 1.1s 7.10' e
3-4 0.37 0 08 0.29 I 0.08 0.00 0.82

4-6 0. 0 1 0.00 0.21 0.08 0.00 0.49 1

6-8 0.00 o 00 1 0.00 0.04 0.00 0.04 -..
-_ II q __. . -

0-1 12. 27 1.41 0.08 0.00 0.00 13.70
1-2 8.74 1 2.54 1.11 0.04 0.00 12.43

W 2-3 5.18 1.68 1 1.64 0.16 0.00 8.66 40.901

, 3-4 2.04 0. 15 1.25 0.45 0.04 3.93 1
4-6 1.07 0.04 0.62 1 1.05 0.12 2.90 1
6-8 0.11 0.00 0.00 0.04 0.03 0.21

~---------- - -- -
III------ ------ I--------------I

0-1 12.69 3.01 0.89 0.11 0.00 16.70

1-2 4.62 12.90 1 1.18 0. 15 0.04 8.69
WNW 2-3 1 80 0.51 1.27 0. 14 0.04 3.76 31.40-

3-4 0. 48 0. 11 0.36 0.28 i 0.04 1.27

4-6 I 0.27 0.00 0.23 0.22 0.00 0.72

6-8 0.0 0.00 0.07 0.00 0.00 0.07

- ---------- ------------- - - - - --
0-1 9.58 1.02 0.14 0.00 0.00 10.74

1-.2 1.37 0.0s0..256 0.00 0.00 2.58
NW 2-3 0.30 0.15 0.28I 0.00 0.04 0.77 '14.501'

1 3-4 0.14 0.00 0.11 0.08 0.00 0.33

4-6 0.00 0.00 I 0.00 0.04 0.04 0.08 I-?

0.00 0.00 0.00 0.04 0.04

----------- -------------------------- ---------------------------- ------------- I0-1 4.42 0.61 ooo 0 o oo 1
1-2 1 0.51 0.21 0.12 I 0.00 0.00 J 0.84 I %

NNW 2-3 0.07 0.14 0.00 0.00 0.00 0.21 6.10,

3-4 0.00 0.00 0.00 0.00 0.00 1 0.00
4-6 0.00 0.00 0.00 0.00 I 0.00 0.00II ~
6-8 0.00 0.00 0.00 0.00 0.00 0.00 "

L -- - - - - - I - - - - - - - - - - - - - - - - - - -- - -

p. ..

p -%

S...-:.
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TABLE A5

DURATION OF STORMS EXCEEDING

A SPECIFIED DEEPWATER SIGNIFICANT WAVE HEIGHT AT ASHDOD

----------------------------------------------

SEA STATE AVERAGE NO. AVERAGE STANDARD

EXCEEDED DURATION OF DEVIATICN OF
OF STORMS THE SEA STATE THE DURATION

HS > = PER STORM OF THE STORM

(M) PER YEAR (HOURS)

SEA STATE OF THE STORM CROSSING THE SPECIFIED LEVEL ONLY

1.5 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 6.61 18.12 17.79

4.0 4.39 15.55 14.35

4.5 2.70 11.87 11.35
5.0 1.39 10.76 9.90

5.5 .70 7.98 6.32
6.0 .39 4.78 3.57

a.-%/ Ij

% .% °.~

• .'.

-'*P *. ,'.
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Figure 7 - Winter season - Schematic description of "Italian low" approaching
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Figure 8a -Winter season -Northern (Cyprus) low
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Figure 8b -Winter season -Southern (Gaza) low
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Figu e 9 Weat er har of he tor on anu ry 1 , 168 he l rge t -
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