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Abstract

Historically, wind waves data that covers tiorth west of the Arabian Gulf has been
poor. The Demirbilek and Coworkers (1993) methodsed to hindcast the significant wave
height on a fully developed sea and period fordimeation from1960 t01990 in the north west
of the Arabian Gulf .The data of wind speed hamb®eserved at 10 m over sea surface and
gathered by Abadan station. Results show that thkeeh wave height , period ,friction
velocity , drag coefficient and wind stress areSmmmer (June-September) season in the
duration from 1960 t01990 and the manner of inangass in parallel with wind speed .The
higher wind speed gives more energy transfer fieenatind to the sea surface.
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Introduction

In some situations it is desirable to estemavave conditions for preliminary
considerations in project designs or even for faedign in cases where total project costs are
minimal. Many meteorological processes (e.g. witréss and wind wave generation ) are
important components in coastal and offshore desmghplanning.
Hindcasting is the prediction of historical wavenddions from recorded wind data. Wave
hindcasting method is a conventional method to agmsignificant wave height and wave
period from wind velocity. The significant wave @lati is the average of highest one-third of
all waves occurring during a period. It is the miosguently reported wave statistic and, thus,
appears often in sea engineering and studies ofsgsdace physics. For examples, the
expected significant wave height environment isesigh consideration for ships and sea
structure§l? ] is a scaling depth that predicts the regioaravhich bubbles are ejected and
sea turbulence is generated when waves [ft8alcan] be used to predict the air-sea drag
coefficient[11]and [4].Wave effects are critical componentha regional coastal processes.
Wave action in the nearshore zone is generally ghiaciple mechanisms of sediment
transport and coastal erosion.Locally generatedl waves referred to as sea, are the most
important component of the wave climate in the argiThe swell component, wave
generated from distant sources, is of less impoetan
Pierson-Moskowitz wave hindcasting method (PM mejheas developed by Pierson and
Moskowitz (1964). Silvester and Vongvissesomjai 1P modified and improved some
procedure for better prediction. Muangman (1973)lied PM method to hindcast wave and
verify with measure wave data at Naratiwat provinseuthern part of Thailand. Demirbilek
and coworkers (1993) method for wave hindcastingubipng friction velocity under fully
developed sea conditions .Weesakul and Koontanakgly1995) summarised three frequent
used wave hindcast methods including PM methodtestéd with one year wave data in the
lower gulf of Thailand This paper presents wind @dimdcasting at the north west of the
Arabian Gulf for 31 years from 1960 to1990 by usivigd data observed at 10 m above the
sea surface gathered by Abadan station. Demirlaifek coworkers (1993) method which is
one of the reliable wave hindcasting method willused . Also, provides the information for
the same duration to the wind stress on the séacsuof the study region.The significance of
this study is due to the non availability of suefevant study in the area , This study is an
introduction for further studies.
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Meteorology

When wind blow, wind energy will transfer tiee sea and create small wave height with
small wave period or high wave frequency. If windlocity increase or wind duration
increase, more energy will be transferred and apresatly, wave will be larger in size. This
is so called “Duration limit” because wave heigl#ncbe increased with increase wind
duration (constant wind velocity) with no limitatioWhen wave propagate from a location to
another location in the sea (distance is so cédf@tch length”) and reach the coast, the sea
area which wind energy supplied is limited but westdl can then be increased with
increasing wind velocity. This is so called “fetlamit”. When supplied energy from wind is
equal to dissipating energy due to wave breakirige Jea state will composed with limited
high wave. The sea will be rough at this state iamsl called “Fully Developed Sea”(FDS).
The significant wave height and wave period weestétically proposed by Demirbilek and
coworkers (1993).

The Influence of the Wind on Wave Height in Arabian Gulf

North (Shamal) wind is one of the important atma@sjheffect in Arabian Gulf ,this wind is
dominant in Summer and Winter as a result to ictéya between low pressure zones which
are concentrated on Asia on one side, and higlsprezones on Atlantic ocean on the other
side. This wind basically blow from northwest a tiorthern parts of the Gulf, the effects of
wind appears in the formation of wind waves , ane Arabian Gulf waves resulted from
north west wind is not high and rarely reaches Beight.

These wind generally cause pressure on the watéicseuwhich make rise of water and
causing waves, the study of this phenomena beconvery important for the direct relation
of waves with the oil industry activities.[8 ] af@] .

The Model of Wind Waves Hindcasting
The general equations for the fully developed weweditions to compute significant wave
height and wave period from wind velocity are gilnDemirbilek and coworkers (1993) :-

gHS/U*?=2.115 X168 .. ..o 1)
gTP/U* =2.398 X 10 covvvieiiieeiee e 2)
Where:

Hs : significant wave height in unit of (m)

g : acceleration due to gravity=9.8(m/3ec

Tp : wave period in unit of (sec)

U* :wind friction velocity in the unit of (m/sec)

U : wind speed at 10 m above sea surface in uifintsfec)

The Model of Wind Stress on the Sea Surface

The wind blowing over the sea exerts an effectrgeéntial stress on the sea surface .Surface
stress is the momentum flux through the air-searaction and stress is approximately
constant with height near the surface unlike wipéesl there is no need to specify a reference
height [1].The most effect of wind stress on the isethe generation of waves [2]. In this case
,the rate of momentum transfer into a water colgafrunit surface area) from the atmosphere
can be represented Hst ;- |

WS=CD * Pa*U? ... .oooiieieie i) (3)
Where.:-
WS : wind stress is usually assumed that it acteendirection of the wind relative to

the sea surface and its magnitude isqrt@mal to the square of the wind
speed relative to the sea surface inafriiN/n?) .
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CD : coefficient of drag for winds measured at 10eference level in unit of
(m/sec).The value of CD depends on (ajh#ight at which U is measured
,(b)the stability of the lowest few metefgste atmosphere and (c) the
roughness of the sea surface, as affegtedhises Which is given by [2] -

CD= 0.00L1(1.140.035%U).. ..o, (4)

Pa: density of air has been taken as 1.25 Rg/fi2].

Wind Friction Velocity

Friction velocity is a very important term some models of air-sea interaction . It is the
square root of the kinematics stress (where kinematress is the stress per unit density of
air). Close to the surface, the friction velociyriot a function of height. And given [1] as
follows:-

U* = SQRT (WS/PQ)  oeveeeeeeeeeeeeeeeeeeeee e eeeeee e (B)

Calculations and Results

By using the data of wind speed obserteldan over sea surface gathered by Abadan
station in the north of Arabian gulf (Iranian of i@erological organization,1960-1990) in the
range between the years 1960-1990 as shown in {ablef the study region (north of
Arabian Gulf). Hs, TpWS, CD and U*are computing as a function of U from the equation
1,2,3,4and 5 respectively which exhibits in taldg. The higher values of significant wave
height , period ,friction velocity , drag coeffioieand wind stress are in Summer(June-
September) season in the duration (1960-1990) awrshn table(1). Hs with U, shows
increase in parallel manner for both of them, whire higher wind speed gives higher
significant wave height in same time because tleggriransferred into water will increase
The values of Tp with U show that both of them @ase in parallel manner , where the high
value of wind speed gives long time to the watatiple to make long vibratonal cycle The
value of CD depends on U itself and increases dlnmoparallel manner with wind speed.
The values of WS with U show increase in paralleinmer where the high value of wind
speed gives more values of the momentum to trafrefer the atmosphere to the sea surface
and high effect on deformed sea surface will happen

Table (1) -Wind Seed , drag coefficient, wind stras,friction velocity, significant wave height and
period in the range between 1960-1990 in the studyea

Months | U (m/sec) 1960 CD(m/sec)1960 WS(N/m)1960 U* (m/sec) 1960| Hs(m) 1960 | Tp(sec) 1960

Jan. 3.75 0.00123125 0.021643066 0.131584395 073186 3.219789595
Feb. 34 0.001219 0.01761455 0.118708214 0.3048059 2.904717311
Mar. 3.2 0.001212 0.0155136 0.111404129 0.267847053 2.725990835
Apr 3.55 0.00122425 0.019285763 0.124211958 0.380%7 3.039390575
May 4.1 0.0012435 0.026129044 0.144579511 0.451P59 3.537772116
Jun. 5.05 0.00127675 0.040700394 0.180444775 00AG®B 4.415373171

3.2 0.001212 0.0155136 0.111404129 0.2678470p3 2.725990835
Aug. 4.7 0.0012645 0.034916006 0.167131101 0.6EB35 4.089595722
Sep. 3.65 0.00122775 0.020445874 0.127893312 033230 3.129471054
Oct. 2.2 0.001177 0.00712085 0.075476354 0.122%136b 1.84686017
Nov. 2.9 0.0012015 0.012630769 0.100521714 0.2\ 4 2.459704799
Dec. 2.8 0.001198 0.0117404 0.096913982 0.2027016 .371225816
Months | U (m/sec) 1961| CD(m/sec)1961] WS(N/m)1961 U* (m/sec) 1961| Hs(m) 1961 | Tp(sec) 1961
Jan. 3.95 0.00123825 0.024149745 0.138995668 (B27382 3.401138888
Feb. 2.75 0.00119625 0.011308301 0.09511383 0.12554 2.327377183
Mar. 4.65 0.00126275 0.034129765 0.165238651 (03152028 4.04328863
Apr 3.65 0.00122775 0.020445874 0.127893312 0.38300 3.129471054
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May 4.35 0.00125225 0.029619626 0.153934079 0.5 3.766672664
Jun. 5.75 0.00130125 0.053778223 0.207418847 099297 5.075412197
Jul. 5.65 0.00129775 0.05178428 0.20353728 0.89HK 1 4.980432628
Aug. 4.7 0.0012645 0.034916006 0.167131101 0.6 B35 4.089595722
Sep. 5.35 0.00128725 0.046055391 0.191948725 60a31 4.696867787
Oct. 3.45 0.00122075 0.018162471 0.120540354 0RBF3 2.949548655
Nov. 2.65 0.00119275 0.010470109 0.091520964 0ABE 2.239461959
Dec. 3.35 0.00121725 0.017075735 0.116878519 01794% 2.859945793
Months | U (m/sec) 1962| CD(m/sec)1962] WS(N/m)1962 U* (m/sec) 1962| Hs(m) 1962 | Tp(sec) 1962
Jan. 3 0.001205 0.01355625 0.10413933 0.234052806 .54822564
Feb. 3.9 0.0012365 0.023508956 0.137139218 0.432839 3.355712692
Mar. 3.5 0.0012225 0.018719531 0.122374936 0.32898 2.994439764
Apr 5.35 0.00128725 0.046055391 0.191948725 0.7983b 4.696867787
May 2.9 0.0012015 0.012630769 0.100521714 0.21&8%w 40 2.459704799
Jun. 5.3 0.0012855 0.045137119 0.190025511 0.779306 4.649807923
Jul. 2.95 0.00120325 0.013089104 0.102329288 087285 2.50393502
Aug. 2.4 0.001184 0.0085248 0.082582323 0.147183282 2.020738873
Sep. 2.5 0.0011875 0.009277344 0.086150305 0.168176 2.108045211
Oct. 2.4 0.001184 0.0085248 0.082582323 0.1471832B2 2.020738873
Nov. 2.15 0.00117525 0.006790741 0.073706127 04729 1.803543796
Dec. 2.35 0.00118225 0.00816122 0.080802077 0. B0 1.97717735
Months | U (m/sec) 1963| CD(m/sec)1963 WS(N/m)1963 U* (m/sec) 1963| Hs(m) 1963 | Tp(sec) 1963
Jan. 2.3 0.0011805 0.007806056 0.079024332 0.1957173 1.933677014
Feb. 3.7 0.0012295 0.021039819 0.129737639 0.3683258 3.174600598
Mar. 5.05 0.00127675 0.040700396 0.180444775 0098 4.415373171
Apr 3.95 0.00123825 0.024149745 0.138995668 0.2635 3.401138888
May 5.35 0.00128725 0.046055391 0.191948725 0. ®RIb 4.696867787
Jun. 6.35 0.00132225 0.066645537 0.230903499 15850@ 5.650067239
Jul. 5.85 0.00130475 0.055814759 0.211309742 OTBEH3 5.170620002
Aug. 3 0.001205 0.01355625 0.10413933 0.234052806  .54822564
Sep. 2.95 0.00120325 0.013089104 0.102329288 (BZ2288 2.50393502
Oct. 3.75 0.00123125 0.021643066 0.131584395 073NByY 3.219789595
Nov. 2.55 0.00118925 0.009666373 0.087938036 (O 7é1i 3] 2.151789894
Dec. 3.5 0.0012225 0.018719531 0.122374936 0.32388 2.994439764
Months | U (m/sec) 1964| CD(m/sec)1964] WS(N/m)1964 U*(m/sec) 1964 | Hs(m) 1964 | Tp(sec) 1964
Jan. 3.9 0.0012365 0.023508956 0.137139218 0.462889 3.355712692
Feb. 4.35 0.00125225 0.029619626 0.153934079 093906 3.766672664
Mar. 4.5 0.0012575 0.031830469 0.159575609 0.545562 3.904717454
Apr 4.8 0.001268 0.0365184 0.170923141 0.6305013%5 4.182384604
May 5 0.001275 0.03984375 0.178535711 0.687914541 .368859534
Jun. 5.9 0.0013065 0.056849081 0.213258681 0.989316 5.218309356
Jul. 5.9 0.0013065 0.056849081 0.213258681 0.981H16 5.218309356
Aug. 5.55 0.00129425 0.04983267 0.199665059 0.880BY 4.88568174
Sep. 4.55 0.00125925 0.032587024 0.161460903 25636 3.950849437
Oct. 4.5 0.0012575 0.031830469 0.159575609 0.545562 3.904717454
Nov. 2.85 0.00119975 0.012181212 0.098716611 02D 2.415535043
Dec. 2.5 0.0011875 0.009277344 0.086150305 0.18@176 2.108045211
Months | U (m/sec) 1965/ CD(m/sec)1965 WS(N/m)1965 U* (m/sec) 1965| Hs(m) 1965 | Tp(sec) 1965
Jan. 3.2 0.001212 0.0155136 0.111404129 0.267847053 2.725990835
Feb. 4 0.00124 0.0248 0.140854535 0.428179592 U231
Mar. 3.45 0.00122075 0.018162471 0.120540354 083 2.949548655
Apr 4.05 0.00124175 0.025459755 0.142715817 0.4B957 3.492168661
May 4.05 0.00124175 0.025459755 0.142715817 0.4B057 3.492168661

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com




Wind Waves Hindcasting at the North West of the Aran...

Jun. 4.65 0.00126275 0.034129765 0.165238651 X 4.04328863
Jul. 4.45 0.00125575 0.031083737 0.157692706 0ABED 3.858643958
Aug. 4.4 0.001254 0.0303468 0.155812195 0.523946792 3.812629008
Sep. 4.35 0.00125225 0.029619626 0.153934079 ®3908 3.766672664
Oct. 3.15 0.00121025 0.015010882 0.10958424 0.2551% 2.681459257
Nov. 3.15 0.00121025 0.015010882 0.10958424 0.2Z891% 2.681459257
Dec. 3.05 0.00120675 0.01403224 0.105951838 0. D%/ 2.592576596
Months | U (m/sec) 1966| CD(m/sec)1966] WS(N/m)1966 U* (m/sec) 1966| Hs(m) 1966 | Tp(sec) 1966
Jan. 2.75 0.00119625 0.011308301 0.09511383 0.193%4 2.327377183
Feb. 3.55 0.00122425 0.019285763 0.124211958 073829 3.039390575
Mar. 4.3 0.0012505 0.028902181 0.152058361 0.499005 3.720774985
Apr 3.75 0.00123125 0.021643066 0.131584395 0.3V3%7 3.219789595
May 5.75 0.00130125 0.053778223 0.207418847 0.92840 5.075412197
Jun. 6.2 0.001317 0.06328185 0.225001067 1.09228051 5.505638346
Jul. 4.9 0.0012715 0.038160894 0.174724683 0.658859 4.275406029
Aug. 4.5 0.0012575 0.031830469 0.159575609 0.548562 3.904717454
Sep. 3.85 0.00123475 0.022877604 0.135285187 (83808 3.310345703
Oct. 2.3 0.0011805 0.007806056 0.079024332 0.1356/17/3 1.933677014
Nov. 2.55 0.00118925 0.009666373 0.087938036 0 93 2.151789894
Dec. 3.75 0.00123125 0.021643066 0.131584395 073187 3.219789595
Months | U (m/sec) 1967| CD(m/sec)1967| WS(N/m)1967 U* (m/sec) 1967 | Hs(m) 1967 | Tp(sec) 1967
Jan. 3.9 0.0012365 0.023508956 0.137139218 0.462889 3.355712692
Feb. 4 0.00124 0.0248 0.140854535 0.428179592 U231
Mar. 4.3 0.0012505 0.028902181 0.152058361 0.499005 3.720774985
Apr 5 0.001275 0.03984375 0.178535711 0.687914541 .368659534
May 4.9 0.0012715 0.038160894 0.174724683 0.6588595 4.275406029
Jun. 7.05 0.00134675 0.083671052 0.258721553 106882 6.330757996
Jul. 4.2 0.001247 0.02749635 0.148314126 0.474732p 3.629155861
Aug. 4 0.00124 0.0248 0.140854535 0.428179592 B2E31
Sep. 3.25 0.00121375 0.016025294 0.113226474 (B2%66 2.770582492
Oct. 3.8 0.001233 0.02225565 0.133433579 0.38425061 3.265037984
Nov. 4.25 0.00124875 0.028194434 0.150185042 03&%77 3.674936031
Dec. 2.7 0.0011945 0.010884881 0.093316156 0.180930 2.283389209
Months | U (m/sec) 1968| CD(m/sec)1968 WS(N/m)1968 U*(m/sec) 1968 | Hs(m) 1968 | Tp(sec) 1968
Jan. 3.5 0.0012225 0.018719531 0.122374936 0.323898 2.994439764
Feb. 5.3 0.0012855 0.045137119 0.190025511 0.779306 4.649807923
Mar. 3.25 0.00121375 0.016025293 0.113226474 0 1HHD 2.770582492
Apr 3.05 0.00120675 0.01403224 0.105951838 0.22050 2.592576596
May 3.75 0.00123125 0.021643066 0.131584395 0.3%77 3.219789595
Jun. 4.8 0.001268 0.0365184 0.170923141 0.630501355 4.182384604
Jul. 5 0.001275 0.03984375 0.178535711 0.687914541 4.368659534
Aug. 4.9 0.0012715 0.038160894 0.174724683 0.658B%9 4.275406029
Sep. 4.9 0.0012715 0.038160894 0.174724683 0.658859 4.275406029
Oct. 2.7 0.0011945 0.010884881 0.093316156 0.180830 2.283389209
Nov. 3 0.001205 0.01355625 0.10413933 0.234052806 .54822564
Dec. 3.45 0.00122075 0.018162471 0.120540354 2.949548655
Months | U (m/sec) 1969| CD(m/sec)1969 WS(N/m)1969 U*(m/sec) 1969| Hs(m) 1969 | Tp(sec) 1969
Jan. 4.95 0.00127325 0.03899726 0.176629013 0.8%329 4.3220038
Feb. 2.95 0.00120325 0.013089104 0.102329288 0822868 2.50393502
Mar. 4.8 0.001268 0.0365184 0.170923141 0.630501355 4.182384604
Apr 5.25 0.00128375 0.044229199 0.18810465 0.763580 4.602805621
May 5.75 0.00130125 0.053778223 0.207418847 0.92840 5.075412197
Jun. 6.2 0.001317 0.06328185 0.225001067 1.09228051 5.505638346
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Jul. 6.15 0.00131525 0.062182554 0.22303821 1. 5.457608445
Aug. 4.5 0.0012575 0.031830469 0.159575609 0.548562 3.904717454
Sep. 2.95 0.00120325 0.013089104 0.102329288 (BZ2288 2.50393502
Oct. 2.9 0.0012015 0.012630769 0.100521714 0.2T8% 4 2.459704799
Nov. 3.15 0.00121025 0.015010882 0.10958424 0.2Z891% 2.681459257
Dec. 3 0.001205 0.01355625 0.10413933 0.2340528p6 .54822564
Months | U (m/sec) 1970| CD(m/sec)1970, WS(N/m)1970 U* (m/sec) 1970| Hs(m) 1970 | Tp(sec) 1970
Jan. 2.95 0.00120325 0.013089104 0.102329288 (BZ2288 2.50393502
Feb. 3.95 0.00123825 0.024149745 0.138995668 052732 3.401138888
Mar. 3.7 0.0012295 0.021039819 0.129737639 0.368P68 3.174600598
Apr 4.2 0.001247 0.02749635 0.148314126 0.4747329 .629355861
May 6.55 0.00132925 0.071285185 0.23880567 1.23%60 5.843428543
Jun. 5.45 0.00129075 0.047923127 0.195802201 009264 4.791159977
Jul. 4.65 0.00126275 0.034129765 0.165238651 OGEHEB 4.04328863
Aug. 3.9 0.0012365 0.023508956 0.137139218 0.408889 3.355712692
Sep. 3.65 0.00122775 0.020445874 0.127893312 03330 3.129471054
Oct. 5.05 0.00127675 0.040700396 0.180444775 004758 4.415373171
Nov. 3.25 0.00121375 0.016025293 0.113226474 0 1HHD 2.770582492
Dec. 3.45 0.00122075 0.018162471 0.120540354 2.949548655
Months | U (m/sec) 1971| CD(m/sec)1971 WS(N/m)1971 | U*(m/sec) 1971| Hs(m) 1971 | Tp(sec) 1971
Jan. 3.3 0.0012155 0.016545994 0.115051271 0.283671 2.815234166
Feb. 3.5 0.0012225 0.018719531 0.122374936 0.323898 2.994439764
Mar. 4.35 0.00125225 0.029619626 0.153934079 0 BIAEH 3.766672664
Apr 54 0.001289 0.04698405 0.193874289 0.811194006 4.743985157
May 4.35 0.00125225 0.029619626 0.153934079 0.5 3.766672664
Jun. 4.6 0.001261 0.03335345 0.163348584 0.57585752 3.997039849
Jul. 4.6 0.001261 0.03335345 0.163348584 0.5758b675p 3.997039849
Aug. 4.65 0.00126275 0.034129765 0.165238651 (0318132528 4.04328863
Sep. 4.85 0.00126975 0.037334614 0.1728227285 (03608 4.228866278
Oct. 3.8 0.001233 0.02225565 0.133433579 0.38425061 3.265037984
Nov. 3.85 0.00123475 0.022877602 0.135285187 0 SR8 3.310345703
Dec. 5.1 0.0012785 0.041567231 0.182356204 0.797&70 4.462144656
Months | U (m/sec) 1972| CD(m/sec)1972] WS(N/m)1972 | U* (m/sec) 1972| Hs(m) 1972 | Tp(sec) 1972
Jan. 4 0.00124 0.0248 0.140854535 0.428179592 4231
Feb. 3.75 0.00123125 0.021643064 0.131584395 073185 3.219789595
Mar. 6.3 0.0013205 0.065513306 0.228933713 1.128®7 5.601867796
Apr 4.6 0.001261 0.03335345 0.163348584 0.5758575P24 3.997039849
May 5.35 0.00128725 0.046055391 0.191948725 0. ®RIb 4.696867787
Jun. 5.5 0.0012925 0.048872656 0.197732458 0.8&83801 4.83839219
Jul. 5 0.001275 0.03984375 0.178535711 0.687914541 4.368659534
Aug. 5.05 0.00127675 0.040700396 0.180444775 00498 4.415373171
Sep. 5.3 0.0012855 0.045137119 0.190025511 0.719306 4.649807923
Oct. 4 0.00124 0.0248 0.140854535 0.428179592 82131
Nov. 5 0.001275 0.03984375 0.178535711 0.687914541 4.368659534
Dec. 4.05 0.00124175 0.025459755 0.142715817 074392 3.492168661
Months | U (m/sec) 1973| CD(m/sec)1973 WS(N/m)1973 U* (m/sec) 1973| Hs(m) 1973 | Tp(sec) 1973
Jan. 3.95 0.00123825 0.024149745 0.138995668 (b27382 3.401138888
Feb. 4.5 0.0012575 0.031830469 0.159575609 0.548562 3.904717454
Mar. 5.15 0.00128025 0.042444288 0.184269994 03B 4508973931
Apr 4.95 0.00127325 0.03899726 0.176629013 0.6 /299 4.3220038
May 5.55 0.00129425 0.04983267 0.199665059 0.86038Y 6 4.88568174
Jun. 8.15 0.00138525 0.11501471 0.303334416 1.985%6 7.422407452
Jul. 8.35 0.00139225 0.121338938 0.311562435 2533191 7.623742021
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Aug. 4.05 0.00124175 0.025459755 0.142715817 0RO 3.492168661
Sep. 5.7 0.0012995 0.052775944 0.205476897 0.982592 5.027893855
Oct. 3.15 0.00121025 0.015010882 0.10958424 0.2E01% 2.681459257
Nov. 6.55 0.00132925 0.071285185 0.23880567 1. 7876 5.843428543
Dec. 4.65 0.00126275 0.034129765 0.165238651 4.04328863
Months | U (m/sec) 1974| CD(m/sec)1974] WS(N/m)1974 U* (m/sec) 1974| Hs(m) 1974 | Tp(sec) 1974
Jan. 4.1 0.0012435 0.026129044 0.144579511 0.49B8925 3.537772116
Feb. 4.35 0.00125225 0.029619626 0.153934079 093906 3.766672664
Mar. 4.95 0.00127325 0.03899726 0.176629013 0. 2D 4.3220038
Apr 5.05 0.00127675 0.040700396 0.180444775 0. 70298 4.415373171
May 5.8 0.001303 0.05479115 0.20936313 0.945985978 5.122987598
Jun. 6.8 0.001338 0.0773364 0.24873504 1.33523662 .086894136
Jul. 6.3 0.0013205 0.065513306 0.228933713 1.12807 5.601867796
Aug. 7.75 0.00137125 0.102950879 0.286985545 177804 7.022360584
Sep. 4.9 0.0012715 0.038160894 0.174724683 0.658859 4.275406029
Oct. 3.2 0.001212 0.0155136 0.111404129 0.2678470p3 2.725990835
Nov. 4.65 0.00126275 0.034129765 0.165238651 (0] 338132528 4.04328863
Dec. 4.7 0.0012645 0.034916006 0.167131101 0.6G3835 4.089595722
Months | U (m/sec) 1975 CD(m/sec)1975 WS(N/m)1975 U* (m/sec) 1975| Hs(m) 1975 | Tp(sec) 1975
Jan. 4.25 0.00124875 0.028194434 0.150185042 B58a@7 3.674936031
Feb. 4.6 0.001261 0.03335345 0.163348584 0.57585752 3.997039849
Mar. 4.95 0.00127325 0.03899726 0.176629013 0. D 4.3220038
Apr 5.3 0.0012855 0.045137119 0.190025511 0.7798061 4.649807923
May 5.8 0.001303 0.05479115 0.20936313 0.9459859y8 5.122987598
Jun. 8.25 0.00138875 0.118152244 0.307443974 232893 7.522965802
Jul. 8 0.00138 0.1104 0.29718681 1.906089796 779288
Aug. 8.3 0.0013905 0.119739431 0.309502092 2.0673837 7.573326702
Sep. 5.15 0.00128025 0.042444284 0.184269994 013838 4.508973931
Oct. 6.25 0.00131875 0.06439209 0.226966235 1.00v3 5.553724814
Nov. 5.25 0.00128375 0.044229199 0.18810465 0.73%8 4.602805621
Dec. 5.25 0.00128375 0.044229199 0.18810465 0. 06833 4.602805621
Months | U (m/sec) 1976| CD(m/sec)1976] WS(N/m)1976 U*(m/sec) 1976| Hs(m) 1976 | Tp(sec) 1976
Jan. 4.1 0.0012435 0.026129044 0.144579511 0.49B8925 3.537772116
Feb. 5.55 0.00129425 0.04983267 0.199665059 0.82937 4.88568174
Mar. 4.25 0.00124875 0.028194434 0.150185042 08&%77 3.674936031
Apr 5.05 0.00127675 0.040700396 0.180444775 0. 70298 4.415373171
May 5.5 0.0012925 0.048872656 0.197732458 0.8438D13 4.83839219
Jun. 7.6 0.001366 0.0986252 0.280891723 1.702794269 6.873248485
Jul. 8 0.00138 0.1104 0.29718681 1.906089796 779288
Aug. 7.1 0.0013485 0.084972356 0.260725689 1.4674% 3 6.379797986
Sep. 6.15 0.00131525 0.062182554 0.22303821 1.082680 5.457608445
Oct. 4.55 0.00125925 0.032587029 0.161460903 [0pi19%5) 3.950849437
Nov. 4.4 0.001254 0.0303468 0.155812195 0.523946792 3.812629008
Dec. 4.05 0.00124175 0.025459755 0.142715817 074392 3.492168661
Months | U (m/sec) 1977| CD(m/sec)1977] WS(N/m)1977 | U*(m/sec) 1977| Hs(m) 1977 | Tp(sec) 1977
Jan. 4.55 0.00125925 0.032587024 0.161460903 25636 3.950849437
Feb. 5.05 0.00127675 0.0407003964 0.180444775 00AG®B 4.415373171
Mar. 5.6 0.001296 0.0508032 0.2016 0.8771328 A4 2E30L
Apr 6.35 0.00132225 0.066645532 0.230903499 1.158085 5.650067239
May 6.15 0.00131525 0.062182554 0.22303821 1.088D0 5.457608445
Jun. 8.1 0.0013835 0.113464294 0.301282982 1.958@95 7.372210101
Jul. 8.8 0.001408 0.1362944 0.330205269 2.3531645B89 8.079920778
Aug. 6.15 0.00131525 0.062182554 0.22303821 1.0738D 5.457608445
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Sep. 5.4 0.001289 0.04698405 0.193874289 0.81189400 4.743985157
Oct. 5 0.001275 0.03984375 0.178535711 0.687914541 4.368659534
Nov. 4.35 0.00125225 0.029619626 0.153934079 0 BIAEH 3.766672664
Dec. 4.1 0.0012435 0.026129044 0.144579511 0.49BP5 3.537772116
Months | U (m/sec) 1978| CD(m/sec)1978 WS(N/m)1978 U* (m/sec) 1978| Hs(m) 1978 | Tp(sec) 1978
Jan. 4.75 0.00126625 0.035712207% 0.169025932 Ba18% 4.135961066
Feb. 5.7 0.0012995 0.052775944 0.205476897 0.98PH02 5.027893855
Mar. 4.7 0.0012645 0.034916006 0.167131101 0.6E8B35 4.089595722
Apr 5.85 0.00130475 0.055814759 0.211309742 0. HEBS 5.170620002
May 5.75 0.00130125 0.053778223 0.207418847 0.92840 5.075412197
Jun. 6.65 0.00133275 0.073671921 0.242770544 1682179 5.940446569
Jul. 7.2 0.001352 0.0876096 0.264740779 1.5126065p63 6.478044773
Aug. 6.9 0.0013415 0.079836019 0.252722803 1.378E93 6.183972254
Sep. 5.85 0.00130475 0.055814754 0.211309742 (686338 5.170620002
Oct. 4.8 0.001268 0.0365184 0.170923141 0.6305013p5 4.182384604
Nov. 4.1 0.0012435 0.026129044 0.144579511 0.4313P5 3.537772116
Dec. 5.6 0.001296 0.0508032 0.2016 0.877132§ AZESA
Months | U (m/sec) 1979| CD(m/sec)1979 WS(N/m)1979 U*(m/sec) 1979| Hs(m) 1979 | Tp(sec) 1979
Jan. 6 0.00131 0.05895 0.217163533 1.017789796 3868692
Feb. 5.85 0.00130475 0.055814759 0.211309742 058633 5.170620002
Mar. 5.3 0.0012855 0.045137119 0.190025511 0.779306 4.649807923
Apr 5.7 0.0012995 0.052775944 0.205476897 0.9112928 5.027893855
May 5.3 0.0012855 0.045137119 0.190025511 0.779361 4.649807923
Jun. 6.5 0.0013275 0.070108594 0.236826677 1.2B3816 5.795003793
Jul. 6.45 0.00132575 0.068943143 0.234849983 12VRIEB 5.746635291
Aug. 6.1 0.0013135 0.061094169 0.221077667 1.0%1BD9 5.409635166
Sep. 5.8 0.001303 0.05479115 0.20936313 0.945985978 5.122987598
Oct. 5.3 0.0012855 0.045137119 0.190025511 0.771936 4.649807923
Nov. 3.95 0.00123825 0.024149745 0.138995668 051 3.401138888
Dec. 4.25 0.00124875 0.028194434 0.150185042 (037557774 3.674936031
Months | U (m/sec) 1980 CD(m/sec)1980 WS(N/m)1980 U*(m/sec) 1980| Hs(m) 1980 | Tp(sec) 1980
Jan. 5.2 0.001282 0.0433316 0.186186143 0.748133339 4.555860938
Feb. 7.5 0.0013625 0.095800781 0.276840432 1.684629 6.774115886
Mar. 5.65 0.00129775 0.05178428 0.20353728 0.8y 1 4.980432628
Apr 5.75 0.00130125 0.053778223 0.207418847 0.9287D 5.075412197
May 5.2 0.001282 0.0433316 0.186186143 0.748133389 4.555860938
Jun. 6.25 0.00131875 0.06439209 0.226966235 1.9142 5.553724814
Jul. 5.7 0.0012995 0.052775944 0.205476897 0.9BPB®2 5.027893855
Aug. 5.95 0.00130825 0.057894151 0.215209945 (021222555) 5.266055604
Sep. 5.2 0.001282 0.0433316 0.186186143 0.748133339 4.555860938
Oct. 4.95 0.00127325 0.03899726 0.176629013 0.6635 4.3220038
Nov. 4.05 0.00124175 0.025459755 0.142715817 0RO 3.492168661
Dec. 4.45 0.00125575 0.031083737 0.157692706 078&H 3.858643958
Months | U (m/sec) 1981| CD(m/sec)1981] WS(N/m)1981 U*(m/sec) 1981| Hs(m) 1981 | Tp(sec) 1981
Jan. 4.55 0.00125925 0.032587024 0.161460903 25636 3.950849437
Feb. 4.45 0.00125575 0.031083737 0.157692706 07236 3.858643958
Mar. 4.2 0.001247 0.02749635 0.148314126 0.4747329 3.629155861
Apr 4.7 0.0012645 0.034916006 0.167131101 0.602B355 4.089595722
May 6 0.00131 0.05895 0.217163533 1.017789796 B5RED?2
Jun. 5.35 0.00128725 0.046055391 0.191948725 060431 4.696867787
Jul. 6.55 0.00132925 0.071285185 0.23880567 1. 78076 5.843428543
Aug. 5.6 0.001296 0.0508032 0.2016 0.8771328 A 2E30L
Sep. 4.2 0.001247 0.02749635 0.148314126 0.4747329 3.629155861
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Oct. 4 0.00124 0.0248 0.140854535 0.428179592 8231
Nov. 4.4 0.001254 0.0303468 0.155812195 0.523946792 3.812629008
Dec. 3.9 0.0012365 0.023508956 0.137139218 0.432889 3.355712692
Months | U (m/sec) 1982| CD(m/sec)1982] WS(N/m)1982 U* (m/sec) 1982| Hs(m) 1982 | Tp(sec) 1982
Jan. 4.6 0.001261 0.03335345 0.163348584 0.57585752 3.997039849
Feb. 9 0.001415 0.14326875 0.338548372 2.4735788R7 8.284071382
Mar. 4.45 0.00125575 0.031083737 0.157692706 05855 3.858643958
Apr 5.8 0.001303 0.05479115 0.20936313 0.945985978 5.122987598
May 5.55 0.00129425 0.04983267 0.199665059 0.86138Y 6 4.88568174
Jun. 6.25 0.00131875 0.06439209 0.226966235 1.9142 5.553724814
Jul. 5.45 0.00129075 0.047923127 0.195802201 02BH 4.791159977
Aug. 6.75 0.00133625 0.076103613 0.246744586 15139 6.037688947
Sep. 4.95 0.00127325 0.03899726 0.176629013 0.68%329 4.3220038
Oct. 5.7 0.0012995 0.052775944 0.205476897 0.98PE®2 5.027893855
Nov. 3.25 0.00121375 0.016025293 0.113226474 0 1HHD 2.770582492
Dec. 3.4 0.001219 0.01761455 0.118708214 0.304B059 2.904717311
Months | U (m/sec) 1983| CD(m/sec)1983 WS(N/m)1983 U* (m/sec) 1983| Hs(m) 1983 | Tp(sec) 1983
Jan. 3.45 0.00122075 0.018162471 0.120540354 (BB623 2.949548655
Feb. 4.45 0.00125575 0.031083737 0.157692706 07236 3.858643958
Mar. 4.3 0.0012505 0.028902181 0.152058361 0.499005 3.720774985
Apr 3.5 0.0012225 0.018719531 0.122374936 0.3233%84 2.994439764
May 4.4 0.001254 0.0303468 0.155812195 0.523946792 3.812629008
Jun. 6.5 0.0013275 0.070108594 0.236826677 1.2B3816 5.795003793
Jul. 6.25 0.00131875 0.06439209 0.226966235 1. 003 5.553724814
Aug. 5.6 0.001296 0.0508032 0.2016 0.8771328 A 2E30L
Sep. 4.65 0.00126275 0.034129764 0.165238651 65833 4.04328863
Oct. 3.3 0.0012155 0.016545994 0.115051271 0.288571 2.815234166
Nov. 4.05 0.00124175 0.025459755 0.142715817 0RO 3.492168661
Dec. 3.3 0.0012155 0.016545994 0.115051271 0.288G71 2.815234166
Months | U (m/sec) 1984| CD(m/sec)1984] WS(N/m)1984 U*(m/sec) 1984| Hs(m) 1984 | Tp(sec) 1984
Jan. 3.55 0.00122425 0.019285763 0.124211958 072829 3.039390575
Feb. 4.95 0.00127325 0.03899726 0.176629013 0.663%0 4.3220038
Mar. 3.6 0.001226 0.0198612 0.126051418 0.342909698 3.084401026
Apr 4 0.00124 0.0248 0.140854535 0.428179592 3241581
May 5.05 0.00127675 0.040700396 0.180444775 0. 4758 4.415373171
Jun. 5.05 0.00127675 0.0407003964 0.180444775 00AG®B 4.415373171
Jul. 4.85 0.00126975 0.037334618 0.172822725 093608 4.228866278
Aug. 4.85 0.00126975 0.037334618 0.172822725 093BT8 4.228866278
Sep. 4 0.00124 0.0248 0.140854535 0.428179592 4231
Oct. 3.95 0.00123825 0.024149745 0.138995668 0512 3.401138888
Nov. 6.35 0.00132225 0.066645532 0.230903499 1558 5.650067239
Dec. 5.25 0.00128375 0.044229199 0.18810465 0. 06833 4.602805621
Months | U (m/sec) 1985 CD(m/sec)1985 WS(N/m)1985 U*(m/sec) 1985| Hs(m) 1985 | Tp(sec) 1985
Jan. 4.7 0.0012645 0.034916006 0.167131101 0.663835 4.089595722
Feb. 6.7 0.0013345 0.074882131 0.24475642 1.2928629 5.98903974
Mar. 6.2 0.001317 0.06328185 0.225001067 1.0925B05[L 5.505638346
Apr 5.8 0.001303 0.05479115 0.20936313 0.945985978 5.122987598
May 6.65 0.00133275 0.073671921 0.242770544 1. 82106 5.940446569
Jun. 7.8 0.001373 0.10441665 0.289021314 1.80278542 7.072174604
Jul. 7.75 0.00137125 0.102950879 0.286985545 178024 7.022360584
Aug. 6.4 0.001324 0.0677888 0.232875589 1.170394384 5.698323088
Sep. 5.8 0.001303 0.05479115 0.20936313 0.945985978 5.122987598
Oct. 5.6 0.001296 0.0508032 0.2016 0.8771328 A 28301
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Nov. 4.45 0.00125575 0.031083737 0.157692706 0BRED 3.858643958
Dec. 3.95 0.00123825 0.024149745 0.138995668 0521732 3.401138888
Months | U (m/sec) 1986| CD(m/sec)1986] WS(N/m)1986 U*(m/sec) 1986| Hs(m) 1986 | Tp(sec) 1986
Jan. 3.7 0.0012295 0.021039819 0.129737639 0.363258 3.174600598
Feb. 4.1 0.0012435 0.026129044 0.144579511 0.48B25 3.537772116
Mar. 4.35 0.00125225 0.029619626 0.153934079 0 BIAEH 3.766672664
Apr 4.9 0.0012715 0.038160894 0.174724683 0.658B%95 4.275406029
May 5.9 0.0013065 0.056849081 0.213258681 0.981H11 67 5.218309356
Jun. 6 0.00131 0.05895 0.217163533 1.017789796 3858692
Jul. 4.75 0.00126625 0.035712207 0.169025932 (02 5uile354 4.135961066
Aug. 3 0.001205 0.01355625 0.10413933 0.234052806  .54822564
Sep. 3.9 0.0012365 0.023508956 0.137139218 0.462889 3.355712692
Oct. 4.05 0.00124175 0.025459755 0.142715817 [oyznzieisd 3.492168661
Nov. 2.8 0.001198 0.0117404 0.096913982 0.2027016 .371225816
Dec. 2.95 0.00120325 0.013089104 0.102329288 087285 2.50393502
Months | U (m/sec) 1987| CD(m/sec)1987] WS(N/m)1987 U* (m/sec) 1987 | Hs(m) 1987 | Tp(sec) 1987
Jan. 3.45 0.00122075 0.018162471 0.120540354 (BB623 2.949548655
Feb. 3.75 0.00123125 0.021643064 0.131584395 073185 3.219789595
Mar. 4.15 0.00124525 0.026807898 0.146445615 0 46588 3.583434536
Apr 4.05 0.00124175 0.025459755 0.142715817 0.4B957 3.492168661
May 4.95 0.00127325 0.03899726 0.176629013 0.6 6399 4.3220038
Jun. 5.4 0.001289 0.04698405 0.193874289 0.8118400 4.743985157
Jul. 4.35 0.00125225 0.029619626 0.153934079 OBBH 3.766672664
Aug. 6.35 0.00132225 0.066645532 0.230903499 15581 5.650067239
Sep. 4.75 0.00126625 0.035712207% 0.169025932 Ba18% 4.135961066
Oct. 3.95 0.00123825 0.024149745 0.138995668 0512 3.401138888
Nov. 3.95 0.00123825 0.024149745 0.138995668 05V 3.401138888
Dec. 3.45 0.00122075 0.018162471 0.120540354 2.949548655
Months | U (m/sec) 1988| CD(m/sec)1988 WS(N/m)1988 U*(m/sec) 1988 | Hs(m) 1988 | Tp(sec) 1988
Jan. 3.45 0.00122075 0.018162471 0.120540354 (BB623 2.949548655
Feb. 3.35 0.00121725 0.017075735 0.116878519 017955 2.859945793
Mar. 4.6 0.001261 0.03335345 0.163348584 0.5758675P 3.997039849
Apr 4.15 0.00124525 0.026807898 0.146445615 0.468%84 3.583434536
May 4.25 0.00124875 0.028194434 0.150185042 0.48578 3.674936031
Jun. 5.3 0.0012855 0.045137119 0.190025511 0.779306 4.649807923
Jul. 4.45 0.00125575 0.031083737 0.157692706 0ABED 3.858643958
Aug. 4.8 0.001268 0.0365184 0.170923141 0.6305013b5 4.182384604
Sep. 5 0.001275 0.03984375 0.178535711 0.687914541 4.368659534
Oct. 5.35 0.00128725 0.046055391 0.191948725 06REIL 4.696867787
Nov. 3.65 0.00122775 0.020445874 0.127893312 0BBBY 3.129471054
Dec. 3.9 0.0012365 0.023508956 0.137139218 0.432889 3.355712692
Months | U (m/sec) 1989| CD(m/sec)1989 WS(N/m)1989 U*(m/sec) 1989| Hs(m) 1989 | Tp(sec) 1989
Jan. 4.55 0.00125925 0.032587024 0.161460903 25636 3.950849437
Feb. 4.65 0.00126275 0.034129765 0.165238651 B33 4.04328863
Mar. 5.35 0.00128725 0.046055391 0.191948725 060831 4.696867787
Apr 3.7 0.0012295 0.021039819 0.129737639 0.363r689 3.174600598
May 6.95 0.00134325 0.081102916 0.254720107 1.8RYVD 6.232845078
Jun. 6.75 0.00133625 0.076103613 0.246744586 152189 6.037688947
Jul. 5.45 0.00129075 0.047923127 0.195802201 o 2sh 4.791159977
Aug. 5.25 0.00128375 0.044229199 0.18810465 0. 358 4.602805621
Sep. 4 0.00124 0.0248 0.140854535 0.428179592 4231
Oct. 5.3 0.0012855 0.045137119 0.190025511 0.771936 4.649807923
Nov. 3.15 0.00121025 0.015010882 0.10958424 0.2891% 2.681459257
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Dec. 4.2 0.001247 0.02749635 0.148314126 0.4747320 3.629155861
Months | U (m/sec) 1990 CD(m/sec)1990 WS(N/m)1990 U* (m/sec) 1990| Hs(m) 1990 | Tp(sec) 1990
Jan. 4.05 0.00124175 0.025459754 0.142715817 070332 3.492168661
Feb. 4.35 0.00125225 0.029619626 0.153934079 093906 3.766672664
Mar. 4.6 0.001261 0.03335345 0.163348584 0.5758675P 3.997039849
Apr 4.95 0.00127325 0.03899726 0.176629013 0.6 /299 4.3220038
May 5.05 0.00127675 0.040700396 0.180444775 0. 4758 4.415373171
Jun. 6.95 0.00134325 0.081102914 0.254720107 166802 6.232845078
Jul. 6.35 0.00132225 0.066645532 0.230903499 15651 5.650067239
Aug. 6.6 0.001331 0.07247295 0.24078696 1.251267667 5.891909485
Sep. 5.5 0.0012925 0.048872656 0.197732458 0.833801 4.83839219
Oct. 4.75 0.00126625 0.035712207 0.169025932 [0]25uile354 4.135961066
Nov. 4.85 0.00126975 0.037334618 0.172822725 093618 4.228866278
Dec. 4.2 0.001247 0.02749635 0.148314126 0.4747320 3.629155861
Conclusions

1-Demirbilek and cowrkers hindcast method candesiuo compute
significant wave height and period in the navétst of Arabian Gulf (1993).

2-The data of wind speed which is Gathered by Abadation gives fairly results to
the hindcasts of significant wave height andevaeriod at the north west of
Arabian Gulf because this station coveragelyedirthe study region.

3-The higher values of wind speed gives more engaggfer from the wind to the
sea surface and gives large size in the walteme leading to increase the wave

height

4-Wind speed data not under the hurricane conditsanthat the friction velocity
have small values.

5- Wind wave data coverage the north west of Araldalf region has been poor

from the historic point of view.
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