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ManavgatRiverWaterSupplyProject.AanalysisofWindandWaveConditions.
INTRODUCTION.
TheobjectiveofthisworkwastodeterminetheWindandwavecharacteristicsatManav-
gat.Fordeterminingthewindcharacteristics,winddatarecordeda.tAntalyaandAlanya.meteorologicalstationswereutilised.Thewaveconditionswereevaluatedusingwavedata
recordedbya vvaveriderbouynearAlanya.
TheRayleiglidistributionwasusedfordeterminingthe1-yearandthe100—yearvaluesfor
boththewindandthewaves.Thisapproachisfrequentlyemployedinextrapolatingdata
oflimitedlengthforobtaininglongertermdesignparameters(ShoreprotectionManual
1973,Silvester1974,Khandelcar1900).Inpractice,thecumulativefrequencyofexceedance
oftheparameterofinterest(e.g.waveheight)are calculatedfromtheavailabledata,thesevalueslieon a straightline,withsomescatter,whenplottedonprobabilitypaper.
Alternatively,a plotofthesquareofthewaveheightversusthenaturallogarithmof
thecumulativefrequencyalsoyieldsa straightlineplot(ShoreProtectionl\/Ianual,1973).Eithergraphcanbeextrapolatedtodeterminethevaluesoftheparametercorrespondingtothedesiredintervalofrecurrence.Inthepresentreport,thesecondapproachwasused
(plotofwaveheightsquarevsnaturallogofthecumulativefrequency).
VVIND
RecordsofhourlyaveragedwindspeedanddirectionwereobtainedforAntalyaand
Alanyafor196541994fromtheStateMeteorologicalOffice(DevletMeteorolojiIsleri.GenelMudurlugu).ThewindsrecordedatAlanyawerefoundtobemuchweakerthanat
Antalya,possiblyduetodifferenceinexposureas a resultofthelocationofthestation.
VVindsatAlanyadidnotexceed16m/s;therewereonly8instancesofwindsinthe14-16
m/srange.Therefore,itwas decidedtobasetheanalysisformaximumwindson the
Antalyadata.
Therecurrenceintervalswerecalculatedasfollows.First,theoccurencesofwindsinin-
tervalsof1m/s(1-2m/s,2-3m/setc)foreachdirectionweredetermined.Then,the
cumulativefrequenciesforeachgroupwerecalculated.Thedatawerethenplotted,as
discussedabove,anda best?tlinedrawnthroughthedata.Fora samplingintervalof1
hour,therecurrenceintervalfora.windwithprobabiltypis1/phours.Fora recurrence
intervalof1year(=8760hours),theprobabilityp=1/8760,or1.14e—4;the100—yearrecur-
renceintervalcorrespondstoaprobabilityof1.14e—6.Intheplotsofcumulativefrequency



againstthesquareofthewindspeed.thedottedlinesindicatethe1—yrand100—yrrecur-
renceintervals.TheresultsofthecomputationsforthewindarepresentedinthefollowingTables.
Table1.1—yrand100—yrwinds.
Table17..Comparisonofmaximumhourlyaveragewindspeedwiththe100—yrwind.
Table3.Comparisonof100~yraveragewindtogusts.Table4.Averagepercentagedistribution,windspeed.Thecumulativefrequencydataforwindaccordingtodirectionandthecorrespondingplots
(Figs.A.1—A.16)aregivenintheAppendix.
VVAVES
Thewavedatawereobtainedfroma Datawell\VaveriderbouyanchoredoffAlanyain100
In waterdepth.Thebonyislocatedat36deg32min30secN,31deg58min30sec
E.ItisoperatedbytheCoastalandHarborEngineeringLaboratoryoftheMiddleEast
TechnicalUniversity.
Thebouyrecords20minutesofdataattwohourintervals.Thedataavailableforthe
analysisofsigni?cantwaveconditionsconsistedofrecordsofheights,periods,anddirection
fortheperiodNovember1994AJune1905,whilethedataforthemaximumwaveconditions
consistedofwaveheightandperiodrecordsfortheperiodNovember1094-April1905,with
severalgaps.
Theprobabilitydensityofa speci?cwaveheightimpliesthatitwilloccuroncein(1/p)Xrecordinginterval.Eventhoughtheactualrecordlengthis20minutes,itisassumed
torepresentthewaveconditionsduringtheentire2hrperiod,(Silvester,1974).Thus,a wavehavinga probabiltyof0.001willoccuronceevery2/0001:2000hrs,or once
everythreemonthsapproximately.Theprobabilitiescorrespondingto1and100years
recurrenceintervalsare 2.28e—4and2.28e»6respectively.Asforthewindplots,these
recurrenceintervalsare shownindottedlineson thecumulativefrequencyplotsgivenin
theAppendix.
Itshouldbenotedthata.similaranalysisforWaveperiodswillyieldperiodswhicharenot
necessarilyassociatedwiththewaveheightscorrespondingtotherespectiverecurrencein-
tervals.Ingeneral,thelongerperiodscorrespondtoswell,waveswhichhavetravelledaway
fromthegenerationregion,andnottothehighwavespredictedbytheRayleighdistribu—
tion.Inordertofindrealisticwaveperiodsforthe1—yrand100—yrwaves,representativecurves,?ttedtoscatterdiagramsofheightvsperiodsforsigni?cantandmaximumwaves,
wereused.Thescatterplotsforthesigni?cantwaveisshowninFig.1,andthatforthe
maximumwaveinFig.2



Themaximum1—yrand100—yrwaveswereassumedtohavethedirectionSW’,whichis
thepredominantwavedirectionfromthedata.Themaximumwaveheightfromtheother
directionswasfoundassumingtheratioofthesigni?cantwavefromthosedirectionsto
thesigni?cantwavehightfromSVVwasthesameforthemaximumWave.

Plotsofthesigni?cantwaveheight,waveperiodanddirectionforeachmonthare giveninFigs.3—Figs.9.
TheresultsofthewavecomputationsarepresentedinthefollowingTables.
Table5.l—yrandl00—yrsigni?cantandmaximumwaveconditions.
Table6.Monthlyhighestsigni?cantwaveheights,largestaverageperiods.Table7.Monthlymaximumwaveheights,periods.Table8.Averagepercentagedistribution,signi?cantwaveheight.
Thecumulativefrequencydataforsigni?cantwaveheightsaccordingtodirectionandthe
correspondingplots(Figs.A1T—A19)aregivenintheAppendix.Thecumulativefrequencydataforthemaxiniuniwaveandtheplot(Fig.A—‘20)arealsogivenintheAppendix.
REFERENCES.
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Springer—Verlag,214pp.
ShoreProtectionl\/lanual,Vol.1,1973.U.S.Ar1nyCoastalEngineeringResearchCenter,
Wasgington,D.C.
Silvester,R.,1974:CoastalEngineering,Vol.1,Generation,PropagationAndInfluenceOf
VVaves.ElsevierScienti?cPublishingCompany,457pp.



TABLE1
ANALYSISOFANTALYAWINDDATA

Basedon hourlyaveragedvalues,1965-1995.
Direction 1-yearwind 100-yearwind

m/sec m/secN 16.5 21.2
NNE 12.2 15.4
NE 9.4 11.3
ENE 10.6 13.4
E 10.0 12.2
ESE 21.4 27.2
SE 21.7 27.2
SSE 21.9 27.6
S 19.5 24.3
SSW 15.8 20.0
SW 11.1 13.8
WSW 11.1 13.8
W 10.1 13.3
WNW 13.8 17.2
NW 15.5 18.7
NNW 15.8 19.5



TABLE2
COMPARISONOFMAXIMUMHOURLYAVERAGEWINDSPEEDWITHTHE100-YRWIND(m/s)

Dir. Antalya Alanya 100—yrwind
N 18.1 8.5 21.2NNE 12.8 11.4 15.4NE 9.3 11.0 11.3ENE 11.7 9.2 13.4E 8.9 11.0 12.2ESE 22.2 10.0 27.2SE 20.6 9.6 27.2SSE 24.2 14.7 27.6S 19.7 14.2 24.3SSW 18.6 15.0 20.0SW 10.3 14.3 13.8WSW 11.1 12.9 13.8W 9.2 11.7 13.3WNW13.3 12.2 17.2NW 15.1 8.2 18.7NNW 16.9 10.4 19.5

TABLE3
COMPARISONOFTHE100—YRHOURLYAVERAGEWINDSPEEDTOMAXIMUMRECORDEDGUSTS(m/s).

Dir. AntalyaAlanya Mnvgt 100—yrwind
N 22.1 23.8 15.5 21.2
NNE 25.2 15.4
NE 11.3ENE 5.6 13.4E 12.2
ESE 27.2
SE 37.0 27.2
SSE 35.6 27.6S 38.7 30.8 18.9 24.3
SSW 6.2 20.0
SW 24.0 9.1 13.8WSW 30.0 13.8
W 29.4 18.9 13.3
WNW25.2 17.2
NW 20.6 18.7
NNW26.7 19.5



TABLE4

AVERAGEPERCENTAGEOFWINDSPEEDATANTALYA(1965-1995)
Windspeedgroups:

(1) (2) (3) (4) (5) (6) (7) (8) (9)
N 5.29 4.61 1.56 .39 .10 .01 .00 .00 .00 11.96
NNE 5.84 3.65 .54 .10 .01 .00 .00 .00 .00 10.14
NE 2.32 .74 .04 .00 .00 .00 .00 .00 .00 3.10
ENE 2.35 .94 .10 .01 .00 .00 .00 .00 .00 3.40
E 1.03 .34 .06 .00 .00 .00 .00 .00 .00 1.43
ESE 1.89 1.12 .21 .07 .03 .01 .00 .01 .00 3.34
SE 1.48 1.75 .41 .14 .06 .04 .02 .01 .00 3.91
SSE 3.23 4.90 .90 .21 .10 .06 .04 .01 .00 9.45
S 2.70 3.90 .90 .18 .07 .04 .01 .00 .00 7.80
SSW 2.79 2.48 .81 .07 .03 .00 .00 .00 .00 6.18
SW .91 .30 .05 .00 .00 .00 .00 .00 .00 1.26
WSW1.02 .15 .03 .00 .00 .00 .00 .00 .00 1.20
W .80 .08 .01 .00 .00 .00 .00 .00 .00 .89
WNW2.56 1.16 .22 .08 .02 .00 .00 .00 .00 4.04
NW 5.13 3.16 1.43 .50 .12 .02 .00 .00 .00 10.36
NNW 9.82 7.87 2.70 .87 .23 .05 .00 .00 .00 21.54
Total49.1637.15 9.97 2.62 .77 .23 .07 .03 .00 100.00

Speedrangeof groups:
(1)0 — 2.4
(2)2.4 — 4.9
(3)5.0 — 7.4
(4)7.5 — 9.9
(5)10.0 — 12.4
(6)12.5 — 14.9
(7)15.0 - 17.4
(8)17.5— 19.9
(9)20plus



TABLE5
l-yrAND100-yrSIGNIFICANTANDMAXIMUMWAVECONDITIONS.
l—yrrecurrence:

West Southwest SouthHs (m) 2.23 4.00 3.20
Ts (s) 8.00 9.10 8.60
Hmax(m) 3.50 6.50 5.00
Tmax(s) 7.20 9.10 8.00
100-yrrecurrence:

West Southwest South
Hs(m) 2.70 5.10 4.10
Ts (s) 8.40 9.60 9.20
Hmax(m) 4.58 8.30 6.40
Tmax(S) 7.70 10.00 8.90



TABLE6

MONTHLYHIGHESTSIGNIFICANTHEIGHTANDPERIODS.
West Southwest South

H T H T H T
Nov941.2 5.6 2.0 6.3 2.6 7.0
Dec94 1.0 5.2 2.6 6.7 2.1 5.9
Jan95 1.5 5.8 3.6 7.6 0.9 4.2
Feb95 0.3 4.0 1.5 6.6 1.1 4.9
Mar95 1.1 5.5 2.3 6.8 1.8 5.3
Apr951.2 4.4 3.3 6.9 1.3 4.8
May950.2 3.6 1.2 5.7 0.7 4.4
Jun95 0.8 4.8 1.3 5.5 0.3 2.9

TOTALNOOFOBSERVATIONS:
West Southwest SouthTotal

NOV94 22 171 123 316
Dec94 26 204 127 357
Jan95 92 253 6 351
Feb95 2 284 58 344
Mar95 4 351 49 404
Apr95 9 342 41 392
May95 10 460 21 491
Jun95 9 285 20 314
Total 174 2350 445 2969

TABLE7
MONTHLYMAXIMUMWAVEHEIGHTS,PERIODS.

H011)T(S)NOV94 4.2 9.3Dec94 4.5 11.3Jan95 5.7 9.5Feb95 1.7 9.9Mar94 3.8 8.4
Apr95 5.5 9.7



TABLE8.
AVERAGEPERCENTDISTRIBUTIONOFSIGNIFICANTWAVEHEIGHT.
Thereare waves fromwest,southwestandsouthonly.Nowaves fromotherdirections.

S SW W Total
WaveheightGroups(m)
0 — 0.4 8.49 41.80 1.82 52.11
0.5 — 0.9 4.18 26.34 3.26 33.78
1.0 — 1.4 1.62 6.26 0.71 8.59
1.5 - 1.9 0.54 2.90 0.07 3.51
2.0 - 2.4 0.10 0.90 0.00 1.0
2.5 - 2.9 0.07 0.54 0.00 0.61
3.0 - 3.4 0.00 0.37 0.00 0.31
3.5 - 3.9 0.00 0.03 0.00 0.03
Total 15.00 79.14 5.86 100.00
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Significant
waveheight,November
1994
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Significant
waveheight,December
1994
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Speedgroup19.18.17.16.15.14.13.12.11.10.9.

Speedgroup13.12.11.10.9.

[\)Ld>l>U‘|O\\lCO1.

Speedgroup10.9.8.7.6.5.4.3.2.1.

WIND:CUMULATIVEFREQUENCYDATA
Antalyawindspeeddata for: N
20.19.18.17.16.15.14.13.12.11.10.9.8.7.6.5.4.3.2.

14.13.12.11.10.9.8.7.6.5.4.3.2.

11.10.9.

Avgspd Obsrv. Cum.obsv.19.5 0 O
18.5 1 1
17.5 1 2
16.5 3 5
15.5 3 8
14.5 9 17
13.5 4 21
12.5 23 44
11.5 40 8410.5 140 2249.5 203 4278.5 319 7467.5 639 13856.5 1028 24135.5 1811 42244.5 3126 7350
3.5 4162 115122.5 5694 172061.5 6444 23650

Antalyawindspeeddatafor: NNE
Avgspd Obsrv. Cum.obsv.13.5 0 O

12.5 3 3
11.5 4 710.5 9 16
9.5 61 77
8.5 63 1407.5 160 3006.5 303 603
5.5 672 12754.5 1668 29433.5 3345 6288
2.5 5779 120671.5 7329 19396

Antalyawindspeeddatafor: NE
Avgspd Obsrv. Cum.obsv.10.5 0 0

9.5 2 2
8.5 1 3
7.5 7 10
6.5 26 36
5.5 53 89
4.5 194 2833.5 622 9052.5 1624. 25291.5 2776 5305

37

Cum.frq..000000O.OOO0379.OO0O758.OOO1896.0O03033.0OO6445.O007961.OO16681.OO31845.O084919.0161877.O2828ll.0525059.0914777.1601335.2786413.4364243.6522860.8965805

Cum.frq..0O0OO00.O001342.0O03131.0007156.0034438.0O62615.0134174.026969O.057024O.l316248.2812290.5396932.8674806

Cum.frq..0OOO00O.0002933.000440O.OO14667.0O52801.Ol30537.0415078.l327369.3709299.7780874



12.11.10.9.8.7.6.5.4.3.2.1.

Speedgroup9.8.7.6.5.4.3.2.1.

Speedgroup23.22.21.20.19.18.17.16.15.14.13.12.11.10.9.8.7.6.5.4.3.2.1.

Antalyawindspeeddata for:
Speedgroup13.12.11.10.9.8.7.6.5.4.3.2.

Avgspd12.511.5I-4

I-‘l\JL»JJ>UIO\\|C0\0OU1U1U'lU'\U'|U1U\U1U1U1
Obsrv.01O29295213233583318362888

ENECum.obsv.O113124193225560139332296117

Antalyawindspeeddatafor: E
10.9.8.7.6.5.4.3.2.

Avgspd

l—'l\)L;JJ>-LTlO‘\\|®\DU|UIU1U'1U1U'lU'1U'|U‘|
Obsrv.O22136641833105171215

Cum.obsV.O2235912330661611332348
Antalyawindspeeddatafor: ESE
24.23.22.21.20.19.18.17.16.15.14.13.12.11.10.9.8.7.6.5.4.3.2.

Avgspd23.522.521.520.519.518.517.516.515.514.513.512.511.5P-'

F-‘l\)La)>J>U'10\\lQ3\O<3U1U"lU'|U1U1U1U'|U'|U1U138

Obsrv.

UJ[\JLJ{\JI\lG\CXJ|—‘O|—'O
Cum.obsv.01121016182023253350771111542212974066761244233738105973

Cum.frq..OOOOOO0.OO01334.O00l334.00O4002.0Ol6009.O054696.O124066.O30016O.0747065.1858324.4307631.8160352

Cum.frq..OO0OO0O.O0O635l.0O73039.O187361.O3906OO.O971737.1956177.3597968.7456335

Cum.frq..00OOOOO.O0O1359.O0O1359.0OO2719.0Ol3594.OO21751.OO2447O.0O27189.OO31267.OO33986.OO44861.0O67972.O104676.O150897.0209353.O300435.O403752.O551930.O918978.1691137.3176998.5179445.8119902



Antalyawindspeeddata for: SE
Speedgroup Avgspd Obsrv. Cum.obsV.Cum.frq.21. 22. 21.5 0 0 .000O0O0

20. 21. 20.5 2 2 .0OO2329
19. 20. 19.5 2 4 .0O04659
18. 19. 18.5 12 16 .O018635
17. 18. 17.5 20 36 .0041929
16. 17. 16.5 21 57 .O066387
15. 16. 15.5 27 84 .0O97834
14. 15. 14.5 22 106 .0123457
13. 14. 13.5 39 145 .O16888O
12. 13. 12.5 53 198 .0230608
ll. 12. 11.5 49 247 .O287678
10. 11. 10.5 59 306 .O356394
9. 10. 9.5 99 405 .O471698
8. 9. 8.5 120 525 .O611461
7. 8. 7.5 144 669 .0779175
6. 7. 6.5 258 927 .1079665
5. 6. 5.5 519 1446 .1684137
4. 5. 4.5 1163 2609 .3038668
3. 4. 3.5 1781 4390 .5112975
2. 3. 2.5 1564 5954 .6934544
1. 2. 1.5 1478 7432 .8655952

Antalyawindspeeddatafor: SSE
Speedgroup Avgspd Obsrv.Cum.obsv.Cum.frq.25. 26. 25.5 0 O .OO000OO

24. 25. 24.5 1 1 .OO00479
23. 24. 23.5 0 1 .O0OO479
22. 23. 22.5 1 2 .OOOO959
21. 22. 21.5 1 3 .0OOl438
20. 21. 20.5 3 6 .OOO2877
19. 20. 19.5 7 13 .OOO6233
18. 19. 18.5 6 19 .OOO9109
17. 18. 17.5 14 33 .OO15821
16. 17. 16.5 30 63 .0O30204
15. 16. 15.5 42 105 .OO5034O
14. 15. 14.5 51 156 .0074791
13. 14. 13.5 50 206 .OO98763
12. 13. 12.5 63 269 .0128967
11. 12. 11.5 73 342 .O163966
10. 11. 10.5 100 442 .0211909
9. 10. 9.5 154 596 .0285742
8. 9. 8.5 176 772 .O370122
7. 8. 7.5 274 1046 .0501486
6. 7. 6.5 505 1551 .O7436OO
5. 6. 5.5 1151 2702 .1295426
4. 5 4.5 2958 5660 .2713587
3. 4. 3.5 5124 10784 .5170199
2. 3. 2.5 4588- 15372 .7369834
1. 2. 1.5 3378 18750 .8989357
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Speedgroup20.19.18.17.16.15.14.13.12.11.10.9.8.7.6.5.4.3.2.1.

Speedgroup19.18.17.16.15.14.13.12.11.10.

|—'l\Jl.J»J>U'16\\lO3k0Speedgroup11.10.9.8.7.6.5.4.3.2.1.

Antalyawindspeeddatafor: S
21.20.19.18.17.16.15.14.13.12.11.10.9.

{\)L»)>l>L)‘|G\\l8)20.19.18.17.16.15.14.13.12.11.10.9.8.7.6.5.4.3.2.

12.11.10.9.8.7.6.5.4.3.

Avgspd Obsrv. Cum.obsv.20.5 0 O19.5 5 518.5 3 817.5 4 1216.5 8 2015.5 13 3314.5 31 6413.5 25 8912.5 36 12511.5 59 18410.5 78 2629.5 109 3718.5 156 5277.5 255 7826.5 506 12885.5 1176 24644.5 2682 51463.5 4014 91602.5 3341 125011.5 2468 14969
Antalyawindspeeddatafor: SSW

Avgspd Obsrv. Cum.obsv.19.5 0 O18.5 1 117.5 0 1
16.5 0 115.5 1 214.5 3 513.5 4 912.5 9 1811.5 20 3810.5 30 689.5 32 1008.5 67 1677.5 138 3056.5 426 7315.5 1094 18254.5 1803 36283.5 2298 59262.5 2752 86781.5 2807 11485

Antalyawindspeeddatafor: SW
Avgspd Obsrv.Cum.obsv.11.5 0 O10.5 1 1

9.5 2 3
8.5 7 10
7.5 16 26
6.5 19 455.5 65 1104.5 158 2683.5 254 5222.5 479 10011.5 944 19452.

40

Cum.frq..0O0OO00.00O2901.00O4641.0O06961.OO11602.O019144.0O37127.0O5163O.OO72514.O106741.O15199O.0215222.O30572O.0453649.O747186.14294OO.2985265.5313842.7252001.8683722

Cum.frq..0OOOOOO.0O0O734.OOOO734.0OOO734.OO01468.O0O3669.O006604.O013208.0027884.0O49897.0073378.O122542.O223804.O536396.1339155.2662166.434840O.6367772.8427502

Cum.frq..00OOO0O.O0O3614.O010842.0O3614O.0O93965.O162631.0397542.O968558.1886520.3617637.7029274



12.11.10.

1-*l\)k.-JJ>U1CT\\l0IIKO
Antalyawindspeeddata for: WSW

Speedgroup13.12.11.10.9.8.7.6.5.4.3.2.

Speedgroup10.9.8.
7.6.5.4.3.2.1.

11.10.

l\)L.~)>€>U‘|O\\lCOkDSpeedgroup14.13.12.11.10.9.8.7.6.5.4.3.2.1.

15.14.13.12.11.10.9.8.7.6.5.4.3.

Avgspd Obsrv. Cum.obsv.12.5 0 O
11.5 1 1
10.5 0 1
9.5 1 2
8.5 1 37.5 8 11
6.5 24 35
5.5 26 614.5 59 1203.5 121 2412.5 345 586
1.5 1067 1653

Antalyawindspeeddata for: W
Avgspd Obsrv. Cum.obsv.10.5 0 O

9. 1 18.5 1 2
7.5 5 76.5 5 12
5.5 8 20
4.5 31 513.5 69 120
2.5 174 294
1.5 889 1183

Antalyawindspeeddata for: WNW
Avgspd Obsrv. Cum.obsv.14.5 0 O

13.5 1 1
12.5 4 5
11.5 13 18
10.5 24 42
9.5 46 88
8.5 63 151
7.5 105 256
6.5 144 4005.5 251 6514.5 577 1228
3.5 1182 24102.5 1511 39211.5 3216 71372.

41

Cum.frq..OO0OOOO.0O03814.OOO3814.OOO7628.O011442.O041953.O133486.O232647.O457666.O919146.2234935.6304348

Cum.frq..OOOOOOO.OOO5l57.OO10315.OO36101.OO61888.O103146.O263022.O618876.1516245.6101083

Cum.frq..OO000OO.00O1128.OOO5638.OO20295.O047356.OO99222.O170256.O288646.O451009.O734017.1384598.2717330.4421017.8047131



Antalyawindspeeddata for: NW
Speedgroup Avgspd Obsrv.Cum.obsv.Cum.frq.16. 17. 16.5 0 0 .O0O0O00

15. 16. 15.5 1 1 .O0OO438
14. 15. 14.5 8 9 .00O3938
13. 14. 13.5 15 24 .0O10502
12. 13. 12.5 32 56 .0024506
11. 12. 11.5 80 136 .O059513
10. 11. 10.5 139 275 .O12034O
9. 10. 9.5 278 553 .0241992
8. 9. 8.5 428 981 .0429284
7. 8. 7.5 778 1759 .0769736
6. 7. 6.5 1068 2827 .1237091
5. 6. 5.5 1561 4388 .1920182
4. 5. 4.5 2251 6639 .2905216
3. 4. 3.5 3049 9688 .4239454
2. 3. 2.5 3306 12994 .5686154
1. 2. 1.5 6929 19923 .8718274

Antalyawindspeeddatafor: NNW
Speedgroup Avgspd Obsrv. Cum.obsv.Cum.frq.17. 18. 17.5 0 O .OO0O0O0

16. 17. 16.5 1 1 .O00021O
15. 16. 15.5 8 9 .OOO1893
14. 15. 14.5 21 30 .0006310
13. 14. 13.5 36 66 .OO13883
12. 13. 12.5 106 172 .0O3618O
11. 12. 11.5 145 317 .OO66681
10. 11. 10.5 266 583 .0122634
9. 10. 9.5 486 1069 .0224863
8. 9. 8.5 736 1805 .0379680
7. 8. 7.5 1319 3124 .O657131
6. 7. 6.5 1992 5116 .1076146
5. 6. 5.5 2952 8068 .1697097
4. 5. 4.5 5071 13139 .2763778
3. 4. 3.5 7475 20614 .4336138
2. 3. 2.5 9495 30109 .6333404
1. 2. 1.5 12987 43096 .9065208
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Heightgroup
3.002.502.001.501.00.50.00

Heightgroup
4.003.503.002.502.001.501.00.50.00

Heightgroup
1.501.00.50.00

Heightgroup
5.505.004.504.003.503.002.502.001.501.00.50.00

(m)3.503.002.502.001.501.00.50

(m)4.504.003.503.002.502.001.501.00.50

(In)2.001.501.00.50

(m)5.005.505.004.504.003.503.002.502.001.501.00.50

WAVES:HsandHmax.
Hsdatafor: S
AverageH Obsrv.

(m)3.25 O O
2.75 1 1
2.25 3 4
1.75 10 14
1.25 42 56.75 105 161.25 284 445

Hsdata for: SouthwestAverageH Obsrv.
(In)4.25 O 0

3.75 1 1
3.25 9 10
2.75 13 232.25 27 50
1.75 60 1101.25 159 269.75 604 873.25 1477 2350

H5datafor: west.
AverageH Obsrv.

(In)1.75 0 O
1.25 16 16.75 91 107.25 67 174

Hmaxdatafor: ALL
AverageH Obsrv.Cum.obsv.

(m)5.75 1 1
5.25 6 7
4.75 11 18
4.25 3 21
3.75 16 37
3.25 17 54
2.75 45 99
2.25 69 168
1.75 140 3081.25 324 632.75 500 1132.25 408 1540
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outhCum.obsv.

Cum.obsv.

Cum.obsv.

CUMULATIVEFREQUENCYDATA

Cum.frq.
.000000O.O022472.0089888.0314607.l258427.36179771.0000000

Cum.frq
.0OO0000.00O4255.0042553.0097872.0212766.0468085.ll44681.37148941.0000000

Cum.frq.
.00O0000.0919540.61494261.0000000

Cum.frq
.0O06494.O045455.0116883.0136364.0240260.0350649.O642857.1090909.200000O.4103896.73506491.0000000
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