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INTRODUCTION 

FoR THE HAWAII DEEP WATER CABLE PROGRAM, HOURLY WIND SPEED AND 
DIRECTION DATA FROM PERTINENT LAND STATIONS, SPOT WIND AND WAVE 
OBSERVATIONS FROM DILLINGHAM TUGS AND AMERICAN HAWAII CRUISE 
SHIPS, AND HOURLY WIND AND WAVE DATA FROM NOAA BUOY 51005 (MARCH 
1986 ONLY) WERE COLLECTED FOR THE PERIOD MARCH 1984-MARCH 1986, 

THE COLLECTED DATA WERE SUMMARIZED, ANALYZED AND CORRELATED TO 
DETERMINE THE WIND SPEED AND DIRECTION CHARACTERISTICS IN THE 
ALENUIHAHA CHANNEL AND TO ALSO PROVIDE A GENERALIZED RELATIONSHIP 
BETWEEN WIND SPEEDS AND WAVE HEIGHTS UNDER TRADE WIND CONDITIONS 
IN THE ALENUIHAHA CHANNEL, 
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HAWAII DWCP FINAL REPORT: SUMMARY OF COLLECTED WIND AND WAVE DATA FOR THE 

ALENUIHAHA CHANNEL DURING MARCH 1984 THROUGH MARCH 1986 

I. Collected Data: For the period March 1984-March 1986, the following were 

collected (exceptions noted): 

1. wind data: Upolu NWS; Upolu 38 (October 84, December 84-April, June 

85-December 85); Constitution and Independence, American Hawaii cruise ships; 

Lihue and Kahului Airports, surface and gradient level; Dillingham tugs; and 

NOAA buoy 51005 (only for March 86). 

2. seas and swell data: Constitution and Independence; Dillingham tugs; ana 

NOAA buoy 51005 (only for March 86). 

3. northwest surf data: Sunset Beach, Oahu (March and October 84 not 

available). 

4. daily surface wind circulation pattern and strength for the Hawaiian 

Islands and North Central Pacific and any exceptional weather events 

affecting winds and waves in the Alenuihaha Channel. 

II. Analysis of Winds over Hawaiian Islands (and Alenuihaha Channel), MarcQ 

1984-March 1986. 

The strength of the "dry" trade winds from March to October 1984 was not 

affected by the severe dry spell which was the most important weather 

condition in the Hawaiian Islands in 1984. The "drought", which started with 

the 1982-1983 El Nino, ended in November 1984 following return of the "wet" 

trade winds through November 1984 and following winter ~1984-1985) rains. 
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After only three years since the severe El Nino/Southern Oscillation 

episode (ENSO) of 1982-1983 which distorted weather patterns world-wide, 

another ENSO, much milder, developed during the 1985-1986 winter. The result 

of this last ENSO episode in the Hawaiian Islands was light wind speeds 

during the winter months of November 1985-February 1986 highlighted by a 

pronounced drop in the frequency of trade winds during this period. 

Lihue Airport is used as the representative wind station for the Hawaiian 

Islands because it is the only long-term wind station that has a good 

exposure to trade winds. Great emphasis is placed on occurrence and 

persistence of trade winds in the Hawaiian Islands because the broad scale 

trade winds are the dominant winds in the Islands making up at least 73% of_ 

the winds at Lihue Airport and about 84% of the winds in the Alenuihaha 

Channel. 

Table 1 lists the monthly frequency of trade winds and average wind speed 

at Lihue Airport during January 1984-March 1986. The following are concluded 

from the data in the table: 

1. Trade winds are the dominant winds in the Hawaiian Islands~­

Higher-than-normal frequency of trade winds is related to higher-than-normal 

wind speeds. Conversely, lower-than-normal frequency of trade winds is 

related to lower-than-normal wind speeds. The following months recorded 

significantly higher trade winds and higher wind speeds than normal: February 

84, April-May 84, November 84 and March 85. The following months recorded 

significantly lower frequency of trade winds and lower wind speeds than 

normal: October 84, January 85, November 85, and February 86. 
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2. March 1985, with 100% trade winds, would vie strongly for the title of 

the windiest month of record. 

3. Trade winds are very persistent during summer months but are reduced to 

near-50% frequency during the winter months. 

4. Directly related to the high frequency of trade winds, the average 

monthly wind speeds are strongest for the summer months. The average monthly 

wind speeds are weakest in winter and fall months where the frequency of 

trade winds are lowest during winter and weaker trade winds prevail during 

the transitional months of September and October. ~ 

5. Not seen in the monthly average wind speeds, the strongest daily trade­

winds occur not during the persistent trade wind summer months but during 

winter and spring months when very strong high pressure cells pass from the 

west to east north of the Islands. The passage of these strong highs is not a 

common occurrence so the average monthly wind speeds for the winter months 

are lower than those for the summer months. 

6. Although the computation of the percent frequency of actual month!}'_ 

trade winds is approximated, the comparison of the number -of "+" and "-"-_ 

values of the difference between actual and normal percentage of monthly 

trade winds shows that there were 17 months of "+" trade winds and only 10 

months of "-" trade winds during this period. The difference between actual 

and normal monthly wind speeds shows that there were 16 months of "+" speeds 

and only 10 months of "-" speeds. These comparisons conclude that trade 

winds and higher than normal winds speeds were the dominant features of the 

winds during these 27 months. 
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III. Prevailing Wind Type and Speed in Alenuihaha Channel, March 1984-March 

1986. 

The summary of the prevailing daily wind type and speed in the Alenuihaha 

Channel is presented in table 2. This summary was developed using all the 

collected data plus knowledge of winds in the Islands by the analyst. 

Only two types of winds are acknowledged in this summary: trade winds (T) 

and southerly winds (S). This simplifies the presentation and also shows the 

true picture of the important wind types in the channel. Trade winds made up 

about 84% of the winds and southerly winds made up about 95% of the remaining 

16% of the winds in the channel. The reason for a higher percentage of trade 

winds in Hawaiian waters as compared to trade winds over land in the state is 

that weak trade winds remain trade winds over the waters but turn to other 

types of winds over land. This reduces the percentage of trade winds over 

land. 

For this summarization, the wind speeds are broken down into 4 categories: 

light speeds (L) - 1-10 knots, moderate speeds (M) ll-20 knots, high 

speeds (H) -- 21-30 knots, and very high speeds (VH) - 31-40 knots. 

Looking through table 2, it is readily seen that trade winds and moderate 

wind speeds are the predominant wind type and wind speed strength. The 

persistence of trade winds day after day is very evident. Trade winds 

occurred 84% of the time while southerly winds occurred 16% of the time; 

Moderate wind speeds occurred most often: 50% of the time under trade winds 

and 7% under southerly winds for a total of 57% of the time. 

High wind speeds occur 28% of the time and very high wind speeds occur 3% 

-5 -



e•u 

i16.:"f tv"o.~ ,..,,. \"'\,.. 'J,j .... ;)~\ 

I 'sL IH TI-l TM lt-1( 

2 SM 1 1M 
~ 1 Tf.\ TH 
"\ Sfv'l It-'\ IM 
S" SL 
(, TL 
1 "Tl-l 

8 TVH 

'1 II-\ TM 
-·lO 111 Il-l 

I \ \L IH IH II-\ 

lz_ Tt--l TM TM IM IM 
I~ TM TM II-\ 
l'l- II-\ TH 1\-\ 
~~ TM It-'\ It'\ 
II, Il-l 

7 IH -r'V\ TM 
18 \1-1\ Tt'\ TH 
.~ II-\ 

-2o 111 I'H IM 
-

. \ 11-1 IM If"\ Tl-\ 
22. II-\ II-\ Tf-1 

::?, Tl-1 It-'\ t rl "TH 
2<t- IL IM TM 1M .. HI SL IH 
2.(. IM ™ Tt-'\ 

1 IH IM 
l'C> TI-l It-'\ 

C<j IH 1\-\ 
3C TH TM IM 

\ T\-1 
' 

IM IM 
~ 

7 I 0 c 0 
10 , 2.1 12. a7 

TH e IS \0 ! 4 
VH 0 I 0 0 

Sl.. 2 I .. 0 0 lM 3 0 0 .. 0 
0 0 0 .. 0 
0 0 0 0 0 

1'-.o<, 

111 
IH 

TH 
1M 

TM 

TH 
IH 

TM 

TM 
C) 

14 
7 

0 
0 
0 
0 

\lair~'" coJ'q" 

s-~~ 

IM 

\\"\ 

0 
3o 
0 
C) .. .. 

0 
0 

Oc"\" 

Tfv\ 

"TM 

IL 

IM 

TM 
TH 
1\-1 

TM 
TH 
TM 

IM 
SM 
SL 
IM 

IM 
SL 
TM 
TM 

I 
1!. 
J 
C> 

z 
I 

0 
c 

f-lo< 

IM 

IM 
IH 

1 
TH 

TM 
1M 

TH 
IM 

IM 
114 

\k 

11"4 

'S"L 

S""L 

TM 
IM 

0 
I'!> 

1!. 
0 

.... 
0 .. 
c 

""'H:: -.!'O'..;-i-..~o.,·h-4o .,c:"'\:s 

ll<t:. Dt>.'f 

IM I 

SL 2 

11-11 i 

"TH "' 
TM \ 

\1-{ (, 

s 1 

1\-\ '(, 

TVH 9 

t lo ~ 

-

IV f.\ II 

II"\ 12 

S'M 11, 

S'M ''t-

1M 1\ 

'I-

1M 17 

IH 18, 
-

TH ~~ 
-

\VH ,_., -

1M 
.. 

""2..1 

IM 2.2. 

S'l. 23 

SL 2'\-

IM 2t" 

2(. 

"-7 

"2.8 

2.~ 

if''\ 3,o 

SL -~I 

0 
IS' 
... ... 
4 -6-c. 



-Ta.b\e 2. c..,...,.....,.,..,,j.c_J. 

Vve"o."'"'l w . .-.J. 'tfe "'....!. S~ee.l '"" ....... ~. ........... •"-o..n"' Cho.,.,.-.....1 (.1,,<~*-~~ "..-.\ l.f"',y; 
Mo....J.. l<fe,4 _ '1-·•axol.. \~8~. "'= *""~<.w·-ul... (1...1"-110-E) L= '·>'-* ·. \- 1= ~ s ~ SL...!-'r\.. .....,).~..l~ ('SI..I..)._Sl! 5 ....., =- 1-\.c::.<l ... ...-d... '. ~ \- :2-D '.:::.~ 

or \-4 ~ h•"')l.. ·. 2.\- lo K-tJ 
\ob.riolok1 ~n~..,....Ql.r....._ 'IH :. 1,1~\.,,~ ·.l1-4<c.._+;t 

~ 1~81; 

1)/,..j ~V\ \==d, Muv o.,' \-\., ""J.ll) J:.\ (\,~ Sol' Oct- \\loJ \lee. J;..., l;=..t, H.~ Oo.y 

I SL SL \VH IM IM TM TH ll1 TM Th TM T'IH \\-\ S'M S'L I 

2. \M \M f It-\ TM ~~ 1\-1 \\-\ SL \M 2 

3 ll1 \'IH 1M ™ t t IM \1"\ S'L SM 3 

4- TL TM IL 11-t TM 1\-\ TV\ \M IY\ SM S'L "+ 

s- \l-1 T\-\ \{'I) TM IM 1\-\ 1M } IV\ Sl S'M SL S\V\ SL \ 

(, TM IM \\IH II-\ \M In IM ll1 SL \¥1 SL \L ~ 

7 SL t T\'H TK 1\-"l T\-\ \L 4 S'M '\ \-\ -S""M \11 ' 
8 IM II-\ T\-\ Sl S'M T\-1 'is 

") .:SL S'H IH S:L S'L \M ~ 

10 SM TM \1;-'\ T~ 'll"1 ~ 'D 

\ I SM SL -n-1. \\-\ SL II-\ t I I 

\2. TM 1 TM T\-1 IM IM IIJ\ T~'\ ~~ 11.. 

\?, SM SL 1\--\ It-\ It-\ TH 1 ~M It-\ TM \1,. 

14 sv 1-\ -\H \'IH 1 T\-1 1M TM ~ S'L 1M '2L .S:JV\ Tr\ ·~ 
IS" IM t If.\ Il-l\ \L "TM S'L Si"\ 'SL Sri t ,, 
/(.. ~ TM ""1M f TM IL ~M .SM ~""' St<'~ It\ .... 
17 IM \\-\ Tl--\ 1M TH 1\M ~\..... :S:L SL SM ~I-t\ TV\ •7 

18 Il-l T\-1 \1{1-\ IL TM II-\ S\-\ ~l \M ~L IM •e 

~~ Tl''i TM II-\ .SL \\-\ TM IH ' 1 IYI \L 1 "T\-\ ~L I~ 

-20 SL T\--1 01\i TK IM II-\ ~~ 1\-'\ ""TM S\"\ \\"\ li.'L ... _ 
2<> .. 

2..\ ~L TM 1\-\ TM TM IYH TI-l T~ \l-t1 :SM -- 21 

22 \L.. 1 ll-\ 1'-\ IM TM ~L 1M >-> 

)..], t II-\ IH IM 11-\ t ,S\.... ~L -\ \-\ '-I 

2't \L.. \'lH It-\ IM TM ~~ SM ~M ~~ 2<; 

'1\ S'L 1\-\ -,M SL II-\ TV\ \L 1 .,_, 
2(, \L TM TH S\.... IM It\ 1 SL s t-<'\ TM "l-( 

'2-( TM 1\-\ T+-\ TM \Y\ T\v\ ~ TM SL ~L 1\-1 >-7 

28 IL \VI-\ \111-l TM \t-1. II-\ 1\-\ 1 "T\-\ S'M .fL 1..S 

29 S'l-1 1\-\ Tt-l \\-\ Tl-\ -SV\ SL '"-'i 

3D S\-1 1 ""'f'-/\ l 11\ T\-1 II-\ TM TM w. SM ,,, 
:!>! S\ TH Il-l Tlvl TM TM \1:4 SL ""\'\-\ ,, ql , 0 

TL.. .~ I 0 I I 17 I ~ I I 0 0 I~ 
0 I g 

TM \(. I 2.1 ~~ IG 19 17 1<\- I'!> 0 11- Sb 
TH I !; 1'1- s ... 1,_ ,,. IE> .. 10 .. I> S" "' I'J, ~e 

'TVH 0 I "" 0 "' 0 "' I 0 0 0 I 0 0 0 3 

\\\1 8 4 0 .. I 0 ~ -7-: : :; s " e 'a ~ 

~~" 
.. s: I 0 
0 

.. .. e ... s; 19 I .. 0 0 0 .. .. .. .. 
" "' C> .. 0 

.. 0 0 ... I I ,, 
I 0 .. .. c 0 0 C> . 0 c ,, 



of the time under trade wind conditions. Light wind speeds occur 3% of the 

time under trade winds and 9% of the time under southerly wind conditions. 

IV. Wind and Waves Through the Alenuihaha Channel Under Trade Wind 

Conditions. 

Before discussing the data and results of this section, it has to be 

cautioned that there are definite limitations to the data collected and 

method of analysis. On the other hand, this is the only generalized wind 

speed profile through the channel from Maui to Hawaii and it does provide 

useful comparative information on the wind and waves through the channel. 

The Alenuihaha Channel was divided into 3 zones between Maui and Hawaii:~ 

the first third of the way from Maui to Hawaii was called zone 1, the middle 

third of the channel was called zone 2, and the last third of the way to 

Hawaii was called zone 3. 

Because of the excellent cooperation of the Mate on the Constitution, wind 

and wave observations in the 3 zones were obtained during the ship's crossing 

of the channel from Maui to Hawaii on 27 nights in 1984. (see table 3) 

Because of the coarseness of the data and method of analysis, the absolute 

values of the data should not be used. But the comparison of the wind speeds 

and wave heights in the 3 zones can be informative. The data shows that the 

winds and wave heights are about the same in all three zones. There is a 

very slight increase in the wind speeds and waves heights in the middle of 

the channel. One would expect that the middle of the channel would have the 

higher wind speeds and greater wave heights than the borders of the channel. 
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V. Summary of Winds at Upolu Point, March 1984-March 1986. 

Located only a few hundred yards from the Alenuihaha Channel at Upolu 

Point, this National Weather Service wind station is automatically queried 

every hour and the data are available for operational use at the Honolulu 

office of the NWS. The uncorrected wind speeds from this station gives the 

impression that the winds are not as strong as expected at Upolu Point which 

is not the case. The wind speed from this station has significant error 

because of the wind sensor's location behind a building and ridge (in respect 

to the prevailing trade winds). The wind speeds from this station cannot be 

used directly to determine the wind speeds in the Alenuihaha Channel. 

Another wind station, Upolu 38, was established a mile away in a 

well-exposed location to correlate with Upolu NWS. These correlations are 

presented in later sections and it will be shown how the adjusted Upolu NWS 

winds can be used on a real-time basis during any project operation. 

It will later be shown that the winds at Upolu 38 can be used to represent 

the winds in the Alenuihaha Channel so it would be very informative to view 

some important characteristics of the winds at Upolu 38. The first graph; 

figure 1a, shows the average hourly wind speeds during the period of 

strongest trade winds, March 6-8, 1985. This was an exceptionally windy 

period with the speeds persistently above 30 knots for most of the time. The 

peak hourly average wind speed was 35 knots. 

The second graph, figure 1b, shows the average hourly wind speeds during 

the period of strongest Kona winds, January 13-January 15, 1985. The strong 

Kona winds do not persist as long as strong trade winds at any one location. 
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The period of wind speeds above 30 knots lasted half a day on the 14th. The 

peak average wind speed of 36 knots persisted for three hours. 

Figure 2 shows the average hourly wind speeds for a windy month (March 

1985), moderately wind month (April 1985) and a light wind month (January 

1985). The average wind speed for the windy month was about 25 knots, about 

16 knots for the moderately windy month, and about 10 knots for the light 

wind month. The windy month shows little diurnal variation of the wind speed 

while the light- wind months shows a more pronounced diurnal wind speed 

variation. The stronger wind speed during the daylight hours and weaker 

wind speeds during the dark hours can be mainly caused by the greater 

turbulence of the winds from heating of the land surface by the sun. 

The unadjusted monthly summaries of the frequency of wind speed and 

direction and average hourly wind speeds at Upolu NWS and Upolu 38 are 

presented in attachments A and B. respectively. The average hourly wind 

speeds for Upolu NWS are not correct for the hours when only few data were 

recorded: hour 1-2, 7-8, 13-14, and 19-20. 

For comparison purposes, the monthly average wind speeds at Upolu NWS and 

Upolu 38 are listed in table 4. From the table, it is obvious that the 

measured wind speeds at Upolu NWS are lower than at Upolu 38. This erroneous 

relationship is mainly caused by the low wind speed recordings at Upolu NWS. 

The true condition is that at the same height at the two locations, the winds 

are stronger at Upolu NWS than at Upolu 38. 

VL Correlations of All the Collected Data. 

The purpose of correlating the data is to determine the wind speeds and 
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wave heights in the Alenuihaha Channel based on the data collected. Use of 

the linear regression line and correlation coefficient is a simple and 

effective method to graphically and quantitatively show the relationship 

between two variables that are related to each other by more than chance. 

Correlation coefficient values close to 1.0 show high relationship between 

the two variables while values below 0.3 mean weak or no relationship between 

the two variables. It has to be expected that correlating data taken from 

field measurements as opposed to laboratory measurements will produce lower 

correlation coefficients although the two variables can be better related 

than the correlation coefficients will show. 

By a stroke of good fortune, the NWS installed a test NOAA buoy in the 

Alenuihaha Channel in late December 1985. There appeared to be problems in 

the data during the first few months. The wind and wave data from the buoy, 

NOAA buoy 51005, for March 1986 are submitted together with the other data 

for March 1986 (attachment C). Its percent frequency of wind speed and 

direction for the month is presented in attachment D. It will later be shown 

that the data from this buoy can be used as the standard in representing the 

winds and waves in the Alenuihaha Channel. 

Table 5 lists all the possible correlations between pairs of data 

collected. Errors in most of the data collected reduce the correlation 

coefficients. The following discussion of the correlations between important 

variables is presented in a block-building manner leading to the best 

estimate of the winds and waves in the Alenuihaha Channel determined from the 

data collected: 

1. Upolu 38 vs Upolu NWS: Each month's hourly data were correlated with 
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TABLE 5, CORRELATION COEFFICIENTS OF RELATED PAIRS OF VARIABLES 
FROM COLLECTED DATA, 

FIRST VARIABLE 

DILLINGHAM TUGS: 

SECOND VARIABLE CORR, COEF, # DATA 

WIND SPEED 
WIND SPEED 
WIND SPEED 
WIND SPEED 
WIND SPEED 
SEAS 

UPOLU NWS: 

1-MIN SPEED 
1-MIN SPEED 
PEAK GUST 
PEAK GUST 
1-MIN SPEED 
1-MIN SPEED 
PEAK GUST 
PEAK GUST 
1-MIN SPEED 
1-MIN SPEED 
PEAK GUST 
PEAK GUST 
1-MIN SPEED 
1-MIN SPEED 
PEAK GUST 
PEAK GUST 

CONSTITUTION : 

WIND SPEED 
WIND SPEED 
SEAS 

INDEPENDENCE: 
WIND SPEED 
WIND SPEED 
SEAS 

vs SEAS 
SWELL 
UPOLU NWS 1-MIN SPEED 
UPOLU 38 1-HR SPEED 
UPOLU NWS PEAK GUST 
SWELL 

TUG SEAS 
TUG SWELL 
TUG SEAS 
TUG SWELL 
CONSTITUTION WIND SPEED 
INDEPENDENCE WIND SPEED 
CONSTITUTION WIND SPEED 
INDEPENDENCE WIND SPEED 
CONSTITUTION SEAS 
INDEPENDENCE SEAS 
CoNSTITUTION sEAs 
INDEPENDENCE SEAS 
CONSTITUTION SWELL 
INDEPENDENCE SWELL 
CONSTITUTION SWELL 
INDEPENDENCE SWELL 

SEAS 
SWELL 
SWELL 

SEAS. 
SWELL 
SWELL 16 

0.62 
.45 
.50 
.66 
.60 
.45 

.48 

.26 

.51 

.39 

.57 

.59 

.69 

.70 

.44 

.25 

.44 

.44 

.42 

.41 

.43 

.47 

.58 

.52 

.48 

.61 

.47 

.43 

195 
196 
176 

47 
176 
195 

1:15 
176 
175 
176 

66 
68 
68 
68 
66 
&8 
55 
6S 
64 
48 
61 
48 

72 
66 
64 

72 
51 
51 



TABLE 5 CONTINUED, 

CORRELATION COEFFICIENTS IN RELATING UPOLU 38 1-HR AVERAGE WIND 
SPEED WITH THE FOLLOWING VARIABLES: 

VRIMONTH UPOLU NWS 1-MIN SPEED UPOLU NWS PEAK GUST # DATA 

1984 Ocr 0.85 0.90 
Nov 
DEC 

1985 JAN 
FEB 
MAR 
APR 
MAY 
JuN 
JUL 
AuG 
SEP 

Ocr 
Nov 
DEc 

AVERAGE 

VARIABLE 

TUG SEAS 
TUG SWELL 

.87 

.76 

.84 
,57 
.63 

.87 

.82 
,65 
.88 
,88 
.85 
.83 

.79 

CONSTITUTION WIND SPEED 
INDEPENDENCE WIND SPEED 
CONSTITUTION SEAS 
INDEPENDENCE SEAS 
CoNSTITUTION SWELL 
INDEPENDENCE SWELL 

.94 

.79 

.89 

.64 

.70 

.90 

.89 

.79 

.91 

.92 

.86 

.95 

,85 

CORRELATION COEFFICIENT 

0.57 
.63 
.69 
.63 
.09 
.52 
.73 
.52 

CORRELATION COEFFICIENTS IN RELATING NOAA BUOY 51005, 
BUOY AVE, SPEED VS UPOLU NWS 1~MIN SPD 0,75 
BUOY AVE, SPEED VS UPOLU NWS PEAK. GUST .86 
BUOY PEAK GUST VS UPOLU NWS PEAK. GUST ,85 
BUOY AVE, SPEED VS BUOY WAVE HEIGHT ,79 

17 

153 
0 

76 
359 
278 
566 
456 
0 
411 
349 
489 

. 511 
433 
216 

27 

# DATA 

47 
47 
25 
17 
25 
17 
23 
17 

MARCH 1986 DATA: 
547 
551 
551 
551 



each other: Upolu 38's 1-hour average wind speed compared with Upolu NWS's 

1-minute sustained wind speed and with Upolu NWS 1 s peak gust. The average 

correlation coefficients between Upolu 38's 1-hour average speed and Upolu 

NWS's peak gust and 1-minute sustained speed were .85 and .79, respectively. 

These correlation coefficients are high for wind speed data which indicates 

that the collected wind speed measurements are related to the general wind 

speed for the Upolu area (and for the Alenuihaha Channel). This also means 

that either one of the wind station's data can be substituted for the other. 

Because of the greater error in Upolu NWS's 1-minute sustained wind speed 

than in its peak gust speed, the correlation coefficient was higher in the 

relationship between Upolu 38 1 s 1-hour average wind speed and Upolu NWS' s-

peak gust than with its 1-minute sustained speed. 

A graphic example of the correlation between Upolu 38's 1-hour average wind 

speed and Upolu NWS peak gust is seen in figure 3. There are more than 10 

times the data points in the correlation than seen in the graph. The reason 

that only 40 points are seen on this graph is that most of the 489 points are 

overplotted and not seen as more than one point at each grid point. Most oE 

the overplotted points are close to the regresssion line which is the sloping 

straight line relating the speeds of the two variables to each other. In the 

figure, a peak gust of 9 knots at Upolu NWS is related to about 10 knots 

1-hour sustained speed at Upolu 38. At the higher wind speeds, a peak gust of 

27 knots at Upolu NWS is related to about 25 knots 1-hour sustained speed at 

Upolu 38. Even with the known errors in the wind data, this relationship is 

still valuable and can be used to justify a useful almost 1:1 relationship 

between Upolu NWS's peak gust and Upolu 38 1-hour average wind speed. 
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2. Tug Wind Speeds vs Tug Sea Heights: The estimated sustained wind speed 

and sea heights observed by the Dillingham tugs' Mates during the tugs 

crossing of the Alenuihaha Channel under trade wind conditions were 

correlated. Using 195 data points, the correlation coefficient was 0.62 

which implies moderate relationship between the local strength of the trade 

winds and the locally generated seas in the relatively short and narrow 

Alenuihaha Channel. Considering the errors in estimating the wind speeds and 

wave heights and the knowledge that the sea heights are also dependent on 

trade winds upwind of the channel, the moderate relationship between the 

strength of the trade winds in the channel and the local waves in the channel 

shown by the data is very encouraging. There is a good chance that the 

relationship between the strength of the trade winds and the local seas has a~ 

higher relationship than shown by this correlation coefficient. 

Figure 4 shows the graphical relationship between strength of the trade 

winds and wave heights estimated by the tugs. The graph shows significant 

scattering of the data points away from the linear regression line. It is 

not as bad as seen in the chart because there is overplotting of the dat~ 

points as evidenced by only about 50 points printed on the graph whereas; 

there were 195 data points used to derive the correlation coefficient. Most 

of the overplotted points are closer to the regression line. The regression 

line shows that a wind speed of 10 knots is related to a wave height of about 

2 feet and a wind speed of 28 knots is related to a wave height of 5 feet. 

Because of the errors mentioned earlier, this wind speed to wave height 

relationship has errors but it does show that wave heights are not· as high as 

the NWS standard forecasts for wave heights in the channel: 12 feet with 25 

knot speed and 15 feet with 30 knot speed. 
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It would be worthwhile to see how Upolu 38's wind speeds relate to tug wind 

speeds because it was earlier seen that Upolu 38 can be confidently used to 

represent the wind speed at Upolu Point and in the Alenuihaha Channel. Figure 

5 shows the graphical relationship between Upolu 38's 1-hour wind speeds and 

tug 1 s wind speeds. The correlation coefficient was only 0.66 with 47 data 

points which indicates that tug wind speed error contriiuted to this lower 

correlation. 

The main purpose of this discussion on the tug's winds and waves 

relationship is to lay the foundation for a better relationship between win~ 

speeds and wave heights in the Alenuihaha Channel. 

3. NOAA Buoy 51005's Average Wind Speed vs Significant Wave Height, March 

1986: For an easy visualization of the wind speeds and wave heights in the 

Alenuihaha Channel, the buoy's wind speeds and wave heights are plotted 

together on the same graph. Figure 6a shows the wind speeds and wave heights 

for the entire month. Figure 6b shows the wind speeds and wave heights for 

March 4-5, a period of low wind speeds and wave heights. Figure 6c shows the 

wind speeds and wave heights for March 14-15, a period of strong wind speeds 

and high wave heights. In the figures, the top line graph is the wind speed 

and the bottom line graph is the wave height. 

The following are the important facts seen in the figures: 1. low wind 

speeds relate to low wave heights while high wind speeds relate to high wave 

heights. 2. wind speed peaks precede wave height peaks. 3. even under low 

wind speeds, there is an underlying significant wave height varying between 3 

to 5 feet which means that the wave heights do not drop to zero or close to 
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FIGURE 6A, 

NOAA Buoy 51 005 
Wind Speeds vs. Wove Heights, r·1ARCH 1986 
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FIGURE 6B. WIND SPEED AND WAVE HEIGHT AT NOAA Buov 51005 DuRING 
LIGHT WIND SPEEDS ON MARCH 4 AND 5, 1986, 
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fiGURE 6c. WIND SPEED AND \~AVE HEIGHT AT NOAA Buov 51005 DuRING 

STRONG TRADE WINDS ON MARCH 14 AND 15) 1986. 
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zero height when the wind speeds are light. 4. under strong wind speeds 

between 20 to 28 knots, wave heights varied between 6.6 to 9.8 feet. 

For March 1986 data, the buoy's hourly 2-minute average wind speeds and 

significant wave heights were correlated for a verification of the tugs' wind 

speed to wave height relationship as derived in the earlier section because 

the errors in the buoy's measured data is significantly less than the 

estimated values from the tugs. 

With 551 data points, the correlation coefficient for the relationship 

between 2-minute average wind speed and significant wave height was 0. 79, !!_ 

significant improvement from the 0. 62 correlation coefficient in the tugs' 

wind speed vs wave height correlation. This high correlation coefficient 

between the buoy's wind speed and wave height implies that about 62% of the 

variation in the height of the waves is directly caused by variation in the 

wind speeds in the Alenuihaha Channel. This is a very important finding 

because it is proof that the cause of variation in the wave heights in the 

channel is due mainly to variations in the wind speeds in the channel. This 

also means that if the wind speeds in the channel is known then the wave 

heights can also be known. It then can be stated with confidence that if the 

trade winds are light over the North Central Pacific and in the Alenuihaha 

Channel, the wave heights in the channel would also be low. On the other 

hand, if the trade winds are strong over the North Central Pacific and in the 

Alenuihaha Channel, the wave heights in the channel would also be high. 

Figure 7 shows the graphical relationship of the NOAA buoy 51005 's wind 

speeds and wave height for March 1986. Although the data is for only one 

month, the graph can represent the relationship between wind speeds and wave 
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FIGURE 7. 
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heights under trade wind conditions throughout the year. Again, the scatter 

of the data points around the regression line is better than seen in the 

graph because of the overplotting of 551 data points on 42 points. The 

regression line shows that a wind speed of 10 knots is related to a wave 

height of about 4 feet while a wind speed of 28 knots is related to a wave 

height of about 8 feet. 

4. Comparison of the Tug's Wind Speed/Wave Height Relationship and the NOAA 

Buoy 51005's Wind Speed/Wave Height Relationship: For a 10-knot trade wind 

speed, the tug's related wave height was only 2 feet while the buoy's related 

-
wave height was 4 feet. For a 28-knot trade wind speed, the tug's related 

wave height was only 5 feet while the buoy's related wave height was 8 feet." 

There are 2 main reasons for this discrepancy in the related wave heights 

from the tugs and the buoy. The first reason is that the estimated wind 

speeds by the tugs may be on the high side. The second reason is that the 

human's estimate of the height of the seas and the buoy's measurement of the 

significant wave height are not the same. The tug observes the sea and swell 

separately while the buoy's significant wave height is from the measurementc 
--

of the total wave present. It was seen earlier that there is a 3 to 5 feet 

underlying wave height under light wind speed conditions. If 3 feet of this 

underlying wave height is added to the tug 1 s seas height, the relationship 

between tug wind speed and wave height will be close to the relationship 

between buoy wind speed and wave height. 

This problem of the difference in the related wave heights from the two 

sources is not as great as it appears. The tugs contributed greatly to the 

understanding of the wind speeds and wave heights in the channel. In the 
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first and only other definitive study of the wind speed and wave height 

relationship in the major channels, the analyst in 1973 with the cooperation 

of the Dillingham tugs, was able to find and publish for the first time the 

relationship between trade wind speeds and wave heights in all the major 

channels in the Hawaiian Islands. This earlier study, which used the tugs 1 

wind speeds related to the gradient wind speeds over the state, concluded 

that for the Alenuihaha Channel, a 15-knot wind speed related to a wave 

height of 3 to 4 feet while a 30-knot wind speed related to a wave height of 

8 to 11 feet. 

It is seen that the wind speed to wave height relationship in the earlier 

study and in the NOAA buoy 51005 data are basically similar. This shows that 

the derived relationship of wind speed and significant wave height from the 

buoy data is fundamentally correct. Therefore, the relationship as shown in 

figure 7 between 2-minute wind speeds and significant wave heights at the 

buoy is accepted and believed to be the trade wind speed and wave height 

relationship in the Alenuihaha Channel for the project. 

5. Correlating the Wind Speeds at Upolu NWS and NOAA buoy 51005: A 

permanent source of wind speeds in the Alenuihaha Channel other than from 

NOAA buoy 51005 has to be found because the buoy's life is uncertain as it 

was deployed for testing and not as a permanent station. 

The Upolu NWS wind station is a permanent station. Its wind speed can be 

used as a good estimate of the winds in the Alenuihaha Channel if its errors 

are taken into account. The correlation of March 19u6 Upolu NWS's peak gust 

and !-minute sustained wind speed data with NOAA buoy 51005 2-minute wind 

speed data showed that both types of Upolu NWS's wind speed data correlated 
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well with the buoy's wind speed data. Because of errors in the Upolu NWS 

!-minute wind speed data as explained earlier, the peak gust data correlated 

higher (0.86 correlation coefficient) than the !-minute sustained wind speed 

(0.75 correlation coefficient) with the buoy's wind speed. See figures 8 and 

9 for the graphical relationships between the two types of wind speeds "at 

Upolu NWS and the wind speeds at the buoy. Again, the scatter of the data 

points around the regression line is not as bad as seen in the graphs because 

most of the data points around the regression line are overplotted on the 

graphs. 

In the two graphs, the regression lines show that a 10-knot !-minute 

sustained wind speed and a 10-knot peak gust at Upolu NWS relate to a 14.5 

knot and a 11-knot sustained wind speed at the buoy, respectively. A 26-knot 

sustained wind speed and a 26-knot peak gust at Upolu NWS relate to a 27-knot 

and a 23-knot sustained wind speed at the buoy, respectively. 

The errors in the wind speeds from Upolu NWS are greater at the lower end 

of the speeds. The lower wind speeds at Upolu NWS are affected more than the 

higher wind speeds by the reduction of the wind speeds by the building an~ 

ridge upwind (in respect to the trade wind direction). This is why the peak 

gusts of this station relate better to other variables than the sustained 

wind speeds. 

The high correlation coefficients show that the wind speeds at Upolu NWS 

and at the buoy are well related and about three-forths of the variation in 

the wind speeds at the buoy can be explained with the variations in the wind 

speeds at Upolu NWS. This is a high correlation for wind speeds in the field 

which leads to a high degree of confidence to use the adjusted Upolu NWS' s 
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wind speeds for the buoy wind speeds and wind speeds in the Alenuihaha 

Channel. 

It was earlier seen that Upolu 38's 1-hour average wind speed related very 

highly with Upolu NWS's hourly peak gust. (see figure 3) This is a 

fortuitous relationship because waves are generated by winds pushing on the 

ocean surface over long periods of time and the 1-hour average wind speed at 

Upolu 38 is a much better value than the hourly !-minute average wind speed 

or the hourly peak gust to relate to wave height generation in the Alenuihaha 

Channel. 

It is not mere chance that the regression lines show that the peak gust at 

Upolu NWS relates about the same to the hourly average wind speed at Upolu 38 

and to the hourly 2-minute sustained wind speed at NOAA buoy 51005. For a 

10-knot peak gust at Upolu NWS, the related hourly average speed at Upolu 38 

and the 2-minute speed at the buoy both were 11 knots, while for a 24-knot 

peak gust at Upolu NWS, the related hourly average speed at Upolu 38 and the 

2-minute speed at the buoy both were 22 knots. 

For the project's future operational purposes, the best available means to 

estimate the wind speeds in the Alenuihaha Channel is the NOAA buoy 51005 1s 

wind data which is available at the Honolulu office of the NWS. The future 

status of the buoy in the channel is not known so the backup data source is 

the Upolu NWS wind data which is also available at the Honolulu office of the 

NWS. In using the Upolu NWS wind data, it is suggested that the following 

regression equations relating Upolu NWS winds to buoy winds be used to relate 

the 1-minute and peak gusts to the expected hourly average wind speed in the 

Alenuihaha Channel: 
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(1). Upolu NWS 1-minute speed (x) vs NOAA buoy 51005 2-minute speed (y): y 

= .7637414 X+ 6.886374 

(2). Upolu NWS peak gust (x) vs NOAA buoy 51005 2-minute speed (y): y = 

.9231754 X + 4.239043 

Alenuihaha Channel is substituted for the NOAA buoy 51005 (y) in the 

equations. Equation (2) is the favored equation but both equations can be 

used to determine the wind speed in the Alenuihaha Channel if wind speed data 

are not available from NOAA buoy 51005. 
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0 .. j 0 :1. :1. .... J. ~=.:; l 6 ... ~2 ( __ ) ·:;_:: :1. ····:?~~! L\ ' ' 
[lj () t) 0 ' .) () 

i"E [ ' l ('j t) () 

;:o;: L-"• b 
.. ,. .. 

' ) ,) .. ::. .. :• -~· • . .) 
~3E: /:_) 0 0 0 0 

b j . ) ' ) 0 j ) 0 
~::;t\t 0 0 0 (_ j \. ) 

I.J,) (.) [ ) 0 0 ('j . 

l\lv.r 0 u 0 0 0 
~./{iF~ 0 0 0 0 0 

i:. 6::::. .:!.4 -:·· u (l 

Days of Data~ 30 
Total ~fULli'"S Available Data~ 5j~5 

Ave!~age Wind Speed: 

AVERAGE HOURLY WIND SPEEDB 

Hour· (knc<t:.s) 

:1. .... "" .... :. 

" ·-:~ 

"· ···' 
·-:-; 4 
4-- ~~~ 

~5- 6 
b .. -, 

) 

·-, ___ D ' 
H·-·· 9 
C?-··l (J 

.10·-·1:1. 
11-.. ·t2 
l :2···· :1 .:': 

l :3- :1 4 
14-- l :"; 
l ~S .. ··-16 
16····17 
17- lU 
lEl---.1.1.'.:) 
19·----:.~·~o 

20·····:21 
'2 :! ---:~~? 
.... _,,.:, .... -··:. -~-.. : ...•...• : .. -...• 

~5 .. 90 
7~00 

.(L ~Y:f 
4 ~ f36 
5 .. td 
!:! "79 
5" ~~::(; 

7 .. ::<:u 

J?" i[.L[ . 

l :~:; ~ O'l 
j_ :::; " :~~ () 

l·•l g 2~.:; 

l2 .. E!O 
:L :~: ~ ~;·:::. 

11.'76 
:1. 1. ft ~.~:6 

l i)" 14 
/::;" ~37 
El .. ~.5c; 

8~ 0'-1 
-;; .. ~;u 
""/ u :L l 
~:! .. 70 

•· ::::: 0 
0 
-

j ) -
n 
j ) . 

[ , 
j ) . 

() 

( ) 

() 

(i 

D 
I 

note: pel~cent freqtJer1cy errol~ of +/- 1% due to roundj_r\q 

l F\' {."1 l...JC 
"J ) ~~1F·[: [ D ,', 

j 
. 
) (i ' H ' 

J :1. :1. ij 
'· ' " 

<:?:':? fJ El"?' 
)" -::· r.:c --~-

" ·, . .'-.. : 

' ) :~:; ()() 

0 (_ ) ! .. )( ' 
() ' ) ' . )\ ,) 

j 
.. 
) j ) ()(i . " 

(, ) ' ) 0() 



Oct Db 10!1". 1 'r84 

UPDL.U NWS 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

1:::. 

SE 

v,: 
I··~ I·'' 

'-.) ~1r~: 

() 10 
() 

.. (!.f.l 

u 

J 

0 
u 

11 1 :'; 
() 

(l 

····:1 
n 
0 
() 

(i 

I) 

0 

WIND SPE:ED (KtJOTS) 

16 ~.~:·:u 

0 
() 

t () 
() 

0 
0 
u 
() 

0 

J.O 

u 
u 

0 
!I 

() 

() 

(l 

:i. 

(J 

() 

(l 

0 

0 
() 

0 
0 

Days o·f Data: 31 
Total ~1ours Avail~ble Data: 441. 

AVERAOE HOURLY WIND SPEEDS 
f:} j::i EO' E! cl 

1·-!DUI'"".. (kf"iDt:~~;) 

( ) . 1 
1 ...... 

., .. :: 
~·· ... : .. . ...: . 
0' 4 
4 ····· ~~:.; 

~5--· {:, 

6-·· 7 
7-- p 

\~) 

(3 .. ·· r:; 
9--·:l.U 

l 0·····11 

L:>U: 
1 :-, .. ···14 
l Lj. -·- .1. ~5 

l (_, "'"" t "".? 

j 7- 113 
1[)· .. 1'"} 

1 C?-.. ·~'?() 
:20--·-2:1. 
',21. .... ,:;,·.::2 
·"'_\ '"""·' -··· ,··:· ··:~· ..... -~-- .. : .. , • ... • 

"? n ~:.~~ 

"7" ~=j() 
(:, p "?"! 
6 .. 00 

l 0 p 0() 
9 p ::;4 

1 ::::" 1 :••, 
l .1. ":so 
1 ~:.~" ~:~6 
1 ::;: " :,:::::: 
1 J" 00 
1. t" 26 
J ::~·~ n (} ~.~i 

1 j "09 
J.On/:J(l 
10 .. :26 
:f.~~~ n ()() 

D" ~-~:2 
c:_ii " 1 ~::; 
D.,70 
9" ::::.~.5 

·:.. :~:: () 

0 

u 
0 
\.) 

i..) 

() 

0 

( /.,) 

0 
.... , .. ::. 

Fl 

0 
0 

;::~F'E:E:I> 

() 

::~:" 2:::: 
.. : .. OCi 

J ( ;(:1 

() ()0 



r-J 
1\l[: 

E: 
:':iF: 

~; 

El~-~.,; 

,_,J 

NI.Ai 
1../{:':F' 

.. , ... 

IJF>CJL .. U NWG 
PERCENT FREQUENCY DP WIND SPEED AND DIRECTION 

() .. ·- i i') 
·' 1 1 ' 1 ... ~-• ,_,.1 

( -, (i 

'· ) 0 
:~:::·.? :~:El 

-.::. u 
···_; 
,,;, 0 
l 0 
··~· 0 
(j 0 
0 0 

::~::-.? ~~: 
r·-, 
C.1 

WIND SPE:ED (KNOTS) 

l (:. ··20 ~;~ :1 .... ,, .. :~ ~~:; ~2 

0 (i -
i) 0 

?4 ~--· 

( ) (l 

0 0 
0 ( ) 

0 ( 
' 
) 

0 0 
() 0 

.. , 
--~- 4 ;.:.; 

:::::o 

(, ' :~~f.) 

('j 

0 
() 

0 
0 
() 

l) 

0 
0 

0 

0 
0 
0 
0 

0 

Total ~~IJI.Ars Available Data: 500 
t ::? n 6.:? 

AVERAGE HOURLY W!ND SPEEDS 
bpE•(-:;:•d 

0·-·· 1 
:1. ··-· , .. , 

. .::. 
~. ·:: 
-~-
-=-; 4 
if .... r"~ , __ , 
~.:i .. b 
(')'''" 7 
"7 '' f'' ,, 

£1···· 9 
{-?· ·1. 0 

1(>- .. Jl 
l :1. .. ' :i. ::• 
12--1:o: 
1 :::;.-.. 1.4 
14--l ::; 
1 ~~-i .... :l t.) 
lcr·l'l 
1 7'"" 1 f.=J 

llcl .... 1 c; 
l9·---~2(l 

::zo--.. ·'2 :t 
:2.1 ..... ·;;::~? 

(kr·lc::-·t~;) 

1 1 a 9/:_~ 

1:~: .. 00 
l ~-.: n ~~:2 

II .. ::::~~: 

10 .. :::::2 
l0nf3'7 
1 :t .. ~:;o 
ll n 96 

1~:.i., 25 

14" 3'1 
lc•:. 55 
14" 17 
1 ~~; • E~ ~-'5 
l~~~ .. DE! 

l ~;:~ n 1:-J<:} 
1 •1.. 60 
1:::.1'1 

:1.2 .. 7,'7 
J:.? .. (::>o 

0 
:1. 

::::; 
() 

!.) 

, ... , ···:-;::: 
. .::. ~ I ... J 

1 :1. " :·.~' 

4 .. 4/ 

4" :.?o 
:~: .. 00 
(:< .. UCf 



~,; 
t ,. __ -
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c-
~ 

E;;E: 

s 
E\!-; 

i'-1 
t· '!'! 
"""' 

\/AF:_ 

% 

December 1°/84 

UF·OLU NWS 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

c .. ·• (:, 
" 

1 
... .,_ 
. 

.-.··~ 

...:.... ·-> 

" 
.q 
c -
' 
:L 

'· ' 
f, 7 

1 

.. , 

1L-·2U 
., 
L 

0 

c 
c 
u 

7 

u ,-. ._ .. 
,.., 

c 

(J 

AvErage W~~d Spead: 11 . 5'j 

AVERAGE HOURLY WIND SPEEDS 
Speed 

Ho: .. J( ( ki-,ot s) 

0- 1 10~ D~: 
. , ~. 7 . l 

-, 
" L ; 

~ ~; 10. 3t3 L 

~· ·- ~ 10. 37' ·-· 
lj.- ~ 1 " 07 ..J " . 
~ 6 10. 9"'' ..J- -· 
6- 7 10. e•' ..J.;:. 

7- 8 10. 40 
8- 9 1 1 . 50 
9-10 1 C• 65 

10-1 1 1 1 . 79 
1 1-12 13. " 1 " 
1:'-13 13. 40 
13-14 1 1 . 00 
14-15 14. 28 
15-16 14. 61 
16-1 ~ 12 • . , 1 ' " 
17--18 12. £:,;·r-, 

,_;..;:.. 

18--19 1 1 . 40 
l.9-20 10. 20 
20-21 1 1 . 1 .... , 

L 

21--22 10. -::-o 
·-'1...1 

22-23 1 1 . 1 1 
23-24 1 1 . . ~ J . ._; 

J IF~ 
( /.,) 

4 

1 
c-
1 

note: percent frequency error of +/- 1% due to rounding 

r, . -:­
'" ·-

C C•:~-:-~_-: 
~-- __ : ..... 
:!3.57 
1.o . .qs-
1.3. 39 

4 ~ s· .1 

::, ~ '~I 7 
2 50 
u ~ . 
r-, ,-,=:-
•'- ' ...::..o.d 



.-·-. 
-.. :1 

J..-\i 

l'll-J 
'v1P1h 

";" 
'• 

UF" t:JL .. U N W f:3 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

O····l () j .!. .1. '"' :1. b ! ) ,,J ·' 
:1. (_) () 

:i. 1 
, .... ') 
.. : .... : .. (_? ~' , _ _, 

:i.E! ! ) () 

0 ( 
.. 
) 

:~·;:: () 

:l 1 
( 
.. 

0 ) 

u () 

1. ::~: / 

:~:; 1. 

•o :1. ... :'? ~.:.; ~:~ 

0 
() 

( ) 

n 
() 

0 
( ) 

( -, 

~2 

2t:. . .. :',(.! 

(i . 

0 
(') 

() 

u 
0 
(__ ' 
(i 

! ' 

(__ ) 

() 

() 

0 
0 
() 

() 

0 

0 

''l"otaJ. ~1(Jl .. li~·s Avallable Data: 430 
F.·E~d :; 

AVERAmE HOURLY WIND SPEEDS 
~:3p F·f.~ci 

l-·-lo!..tl~- (knot~::;) 

() .... :1. 
1 ... 

..... , 

''7• -:: 
-·~- ··' 
--~· 

.... 4 
4 .... ~::_i 

u--- ;_:;; 
9 ··tO 

.1.0 ... .~, .1 

1 :1. ... J .• :· 

:1.>:-1:·:: 
l:J .. j.q 

.1. 4-'"'" J ;·_:; 
"i ~:::;-.... l h 
l (·::)'"":!. ')'' 

l'?"" j u 
:1. iJ--·--19 
t C_? ..... :-.?o 
20·-":-~::J. 

2:1 ...... ::,:~::? 

6,. FlO 
l :l. ~ ()() 

i:>" 6'7 

~'-' ....... -~ .. 
,.,.In . .:;.-.. :• 

4 ~ (J() 

7'. :::=;c) 
u" ~]7 
f:j" ~:J() 

u .. o~s 
j_() .. 4~:; 

j_~? .. ()() 
1?" (i(l 

G" ~.:'.iO 
L. .. ?:l. 
7" ~:::c.> 

1, •tD 
7" "/() 

. .-:. / 

H 
:i 0 

:1. 

UF'E:E.t> 
:;·,~~ " J .<:! 

:1 ()" (!/:-. 
c·· --·:·<::> 
·'" .. 
~~~ " {:; ,.. .. , 

7 -·' "' 

0 tl ()i_) 



E;; f.::: 

~::; t.·J 
t~J 

j--~(),J 

~-/ t-~lF: 

Ui"'t::IL.,U NWi"i 
PERCENT FREQUENCY t::IF WIND BPEED AND DIRECTION 

0···· J () 
:i. 

.. ,~-"-" ·-·,. 

.> 
, .. , 

'"\ 

:l 

j_ :1. ..... J:'.:j 
0 

0 
u 
0 

0 
n 

WIND SPEED (KNO'l''S) 

1 (~;)""':?0 
u 
0 

() 

() 

(') 

0 
() 

·"":, i _ ... ,.::: 
..... 1, .... -~- , __ ! 

() 

() 

(l 

(> 

0 
() 

0 
0 
(l 

0 
() 

0 

0 

>~_:.o 

0 
t) 

0 
() 

() 

·rotal l~o~ .. trs Available Data: 4-48 

AVERA8E HOURLY WIND BPEEDB 

Hour .. 

0 ... j 

:1. ... ~~:: 
··:·· 

~:: ...... 

-.. :• 4 
~· ..... ~5 
~~~-, __ ) .... (; 

(~; ---- '/ 
"/ ---- i3 
u '"" 9 
9 .. --j_ 0 

10 '"l J 
1 :L ... J. :~? 

l :;;: .... 1.::;: 
1 :': ... J 4 
:1.4··1~'; 

1 ~j --- j (~::. 

l /.-:. '" :i. l 
1. 7--- :I.D 
l f3 ... j '-:1) 

:1. 1:}--- •"'_l('j 

.: (J .. --21 

(knrJt::::.) 

G .. OO 
6 .. :;:'2 
13 " ::':I) 
7 a s:::._~ 

7 .. 91 
0~00 

:!. ()a ~:}\) 

:1. :J. "6 j 
l u ~ ·:~: :~;; 

:f. 2" ~50 
.1:2 .. 9-CI-

0 .. 00 
1. 0" ')() 
:iOaBH 
.1. l u '/f:3 
1.0 .. 9'5 
j_(la ~~_)<]' 

0 .. 00 
CJ .. "?a 

: 

no'l':.r:.·:: pE·f--c:E-~nt +t'"r;:.~quE~r .. lc::y el'"l'-DI'" oF+·/--· l~~~·. dur::· tcJ r"ounclinq 

( ;;, ) 
:i. 
4 

_ .... , 
..::. 

() 

,., .. ,, .... _ 

C) •.. · .. 

:i 0, '-:;'0 
:~:.,. Ei? 

.q" J Lt 
, ... , .---,;;;--
,,;_', " •• ::.-.... 1 

0 .. ()i) 



\_} 

UPOL.U NW~l 

PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

WJND SPEED tKNDTSl 

0 ..... l 0 :l 1 .. ,. l ~'.:.i 1 !:J :20 
,,, 

l ·--:2~5 
,, 

t~- ,.,_ ~)i ) ..::. -·~-
I'J 0 u u 0 () 

Nl:: 0 0 l l 0 
r::: (~-;/ ::?6 7r.~· .·•-,r··, 

4 · .•. •·, .• ! .: .. . .:. 
EE: l () 0 0 (" ) 

E; u () (i () 0 -
f~ l-1.1 ( 

' 
) 0 0 () ' 

j (, 

l~ ' 0 0 ' 
) 0 () (. 

~JVJ 0 (J () 0 0 
(~F-~ 0 0 0 0 0 

~-~ :1 (, ) 2c.·_, --~· (;:). 2::~: ~:::; 

Days o·F Data~ 31 
·rotal Hou1~s Available Data~ 575 
Avel···age Winrl Speed: 

AVERAGE HOURLY WIND SPEEDS 
E)pieF~·d 

Houf·· (l.:nDt!:~i) 

0····· l 
:l --

, .. , .. ~. ,, 
,_;, 

~-

,_:, '"" 4 
4,, ~.:· ,_, 
!::'' 
,_/''" -b 
6·-- ., 

' 7-, H 
8- ('I 

' 
1..)'--·-lO 

l () ··- .1. i 
l j' J;; 
1 :': -- J ::~: 
1 ::o:- 14 
l ij. ··-· :1. ~~j 

1 ~~-'! ·-·· i 6 
l{:J'''"l7 
j '/-···1El 
tH .. ·-19 
l r:?-----:,;·~o 

::?0···-2:!. 
:.:--:t-,:?2 
'"\ r'\ '"\ •c•· 
.~ .. ~ ...... .:: .... :• 
:2.:::::-.. 24 

it.~) .. ~)(l 
J {;,\ n ::.10 

1~:.~/u t 7 
l4. 17 
l ~.~.i u ::~: l 
1•1.7::: 
=~::~:" 00 
.1.6 .. 61 
:1.]" 9::~: 

l El ~ '.713 

lEI,c5'i, 

tEl .. ~~:~:; 

lB .. ::·~:::::. 

lt3~4l 
j, (7\ g (..) ~.~ 

17 g c;o 
l ~5 u 00 
1 u, u::': 
l El, :::>13 
J. 5 n 

1-:j :::; 
J )' " () ::::: 

>:~:u 

() 

( ) 
' 

n 
0 
0 
( j 
' 

( ) 
' 

0 
( , 

0 

D I n (;·I '·)C! 
( ~~ ) ~~~~F·E: [ D 

,, 

( ) [ j ( ) c ) -
=::; :'2 l ). /I 

' ···; 

c;:- '.~) l '"/ :i_ 9 
l C/ .:.1 ')' 

' ) ( j 
' 

( ) ' ) 

c ) () 
' 00 

0 ( ' ()() 

() ' 

:' ()0 ( 
' 

() ( j ()() 



UPOLU NWS 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

WIND SPEED (KNOTS) 
DIH AVC 

!1····11) 1 l ----]_~:; 1.6----~?U ~?.1 ··- :? ~:; ~26 ---~)[) 

N u Cl II 0 u 
NE ~::; :.::.' 

.. ,,. u u c' 
Ec :'>U :s.~::; .19 r") 0 ~:. 

5F 5 0 0 (J u 
" ,:) [I u 0 [) n 

S~l (I u u 0 u 
~I u Cl u Cl 0 

[·,[[,) 0 Cl 0 [I 0 
VM\ u 0 Cl Cl 0 

% ~59 ~-'S/ ~?1. ·;_::; 0 

Days of Data: 3CJ 
Total Hours Available Data: 456 
Average Wind s~~ee(j: 11.79 

AVERAGE HOURLY WIND SPEEDS 
Spc~(·:::~d 

Ho1.w (knots) 

() ] 1 1 - ~?L~ 

1 - ,.., 
:.: .. 19 - ~50 

~?-·· ::~) 10 .. 5::~ 
:?.;---·· lj ') Ob 
4- ~:· 10 64 c) -
~5 .. -- 6 10 - .1 ~-;: 

6··- 7 10 .. CICI 
7·- 1] '? - 00 
·~:·--'-·' 9 1 1 - 39 
.,, __ 1 D 1 l -00 

101 1 15 .. ::_~7 

I 1 .. -.1;;! L) 6::'3 
.1. ~?---- .13 14 ;) 1 
1 ;s .. -.lf+ 1') 

-·- -;so 
14···15 14 - 10 
1~5·····16 15 - 76 
1(c--J7 1 ::.> - :.J·::~ 

1 '? -J. ~:-~: 1 :~~ - .1. ~;: 
lC:----·.1.':1 1':> f. ... 6~i 

l';--1--- ~~~ Cl 17 - -~50 

:?0·-· >~ 1 HI -67 
:?. 1. --·- ~:~ :,2 1 1 - ~-;~7 

~?. ~? ... ' ~-~ :3 1 I -04 
~~3--~~!4- 1 1 - ,-) -~=) 

>::SO 
u 
0 
u 
u 
0 
Cl 
0 
0 
CJ 

CJ 

note: pe~cent fre1~uer·1cy errot· of +/- 1% due to rounding 

(%) 
1 

n 
D 
u 
Cl 
D 

1~--:~ ~ .19 

l.UU 
1 .. DU 
.1. ., OC) 
U.CIU 
u.uu 



May 1985 

UPOLLJ NWS 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

Nt:: 
F 

3E 
s 

i!J 
Nl.J 

•,..•AJ~ 

"' '· 

0"-·~.0 

... ) 

1 
18 

C· 

' ·' 
1 
1 
0 
0 

26 

·r 1 ···1 ~) 

1 
i 

3i 
0 
0 

Jb-20 
0 
G 

30 
, ... , 

0 
0 

Days of Data~ 31 

0 
0 

.L 0 
0 

0 

0 
0 

1.0 

Total Hours Available Data: 548 
Average W1nd 9peed: 14.oo· 

26-··30 
0 
0 
1 
u 
0 
0 
0 
0 
0 

1 

AVERAGE HOURLY WIND SPEEDS 
Spe<::?d 

Hour· (kr~ot;:;·,) 

0 ,_ j_ 

1 - 2 
~ .:; .c 
-, 4 ·-·' 

4- ~ 

-~ 

5- b 
(-. - 7 
'/ -· 8 
8-- '7 

~-~--- 1. u 
10 .. ·-J. '!. 
11--)._2 

1"~- ..... 1 ~3 
15·--J.6 
.L C.) .. -1 7 
:i. 7·-·1 F; 
-~3-l'=:J 

·;_ 9-~~0 
20----2~. 

:2.1 .. ---2~~ 
.... _, ·":- '"--::' 
..; ...... ~ .. -.. -

1.2~50 

:!. 1 " ~'50 

1 :!. "63 
J. 1 . ~-0 
12.07 
12~07 

1·1-~ 32 
~ 1:" "":"-""' 
l. ,..) " ... :o..:: 

1.5. :~21 
16~ ~?i 
J. 7. 00 
0~00 

15~ B1:') 

15~41 

j 4 ... 23 
14- .. ~JO 
1 8 ~- ::_::;:::, 
13 .. r~2 
14-, ·+D 
J.5 .. 93 
J.~.2 .. 96 

.::-:~~0 

0 
0 
0 
() 

0 
0 
0 

. ..:;. 

91 

1 
0 
0 

10 57 
:l4. 7C' 
6.00 
:'':. 1] 

~.i .. 00 
6~00 

0~00 

0 .. OC:· 



June 19B5 

UPOLJJ NWc> 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

WIND SPEED (KNOTS) 
DI r~ Ave; 

D-···1 [) 1 1 .... J. ~~~ ](.--;;>() ~? J -~? ~~i ~?(.;:, <SO 
N Cl 0 Cl 0 Cl 

Nf': ] 1 1 () () 
F- ~.lU ;s:3 :,:~ 1. :·::; C! 

~;F: 4 u [I () 0 
s 1 u u u u 

5l..J 0 u 0 u u 
w 0 D Cl Cl u 

l'iW 0 0 Cl () [) 

VAl\ u [) Cl u Cl 

'¥ ~;.)(. ~59 ~? .1. ·:s u '" 

Days of Data: 30 
Total. ~lclut·s Avaj_J.able Data: 549 
Avera9(~ Wind ~3Pl~C~d: 1~:~ _ U:3 

AVERAGE HOURLY WIND SPEEDS 
;:;.p{~~c·d 

Hout· (knots) 

O···· 1 
1 ..... .-, 

~c .. 

~~~···. J 
::s -·- 4 
4-· ~:) 
c 
d ··- 6 
6·· .. 7 
7·- B 
:::=:····· ·::J 

'~I·-·· .l (J 

.l 0··-.1 .1 
ll·····J.;:> 
L?·-n 
15·-14 
14--·Jc; 
l.S·-16 
.16·····17 
1.7···-1.::: 
l:::l- 19 
.19·····~~0 

~?0·-··~?.1. 

:~ 1 .. ·-~?~? 
:;:~ ~~~ .... :·~~ ~s 

Hl.70 
U~ .OU 

')- 76 
9.93 
u.oo 

l<i .. 43 
11~- 7') 
J. ~:)- ~50 

16.00 
J 5-:17 
14- 5:·_._, 
l.Li .. l7 
1:5 _ 4U 
1:5 . .1:3 

') .. -~JD 
11 - :'>:5 
11.70 
1o.::::::s 
10.9:\ 

>3U 
Cl 
D 
D 
0 
Cl 
() 

0 
0 
0 

[I 

note: pe~cent f~equencv error of +/- 1% due to ~ounding 

( % ) 3F'FTD 
() l CIU 
~~) 1 5 ?:·_:s 

9~-:~ 1 t""j ~~i }::i £ .. 

4 4 uu 
1 1 ::::::·:) 
0 .1 ~::}u 

0 ·~· ·-' -su 
0 0 DO 
Cl Cl - ou 



·-J"L~ l~e£' UPOUJ I\IWS1 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

'-.! 

,,._, 

._; 

() 

(! 

0 

0 

f11""\ 
--·r· . .::.. 

WI~·D SF'E~D kNOTS) 

31 

~-_,.::·, 

..:.-...... 

(! 

0 
0 
(.1 

'':>U 
~:... ,. 

. ..._, i .""'\ !.-.-
J;_ ........ ~::.. ... J 

_ .... , 
() 

o· 

0 

0 
0 
0 
0 
0 
0 

Avet·age WintJ Speed~ 

AVERAGE HOURLY WIND SPEEDS 
Sper::=:d 

HDt..\t- (~.n;;Jts) 

0-·- l 
1 -- ...., 

·-· 4 
-4·- 5 
5- b 
6- 7 
7- 8 
8-- 9 
9-lO 

10-11 
11-.-12 
12-13 
13-·14 
llt-15 
15-·16 
16--17 
1 7-·18 
18-19 
19-20 
20--:·2 j_ 
....... ~ __ ....... 
..::.J.·-...::...::. 
.-, ,.., ~-.-:~ 

...::....:- • .o._._;, 

23 .. ·-24 

11 w 2~1 

8.00 
10.72 
10w9~ 

11 .. 80 

11 u 88 
18o00 
1:~::u8'2 

16o00 
1 ~j ~ 29 
16u Lj.2 

16"33 
1 0 ~ (10 
1 1:'.- ,.-,,;:;­

,_) • C,..J 

15 .. 78 
l6u78 
16 d 16 
14.00, 
1 :::) .. 00 
l2.74 
13 .. 57 
1:2.59 
12u00 

... , . 

i' 

,..., 

0 

note~ percent frequency erl~or of +/- 1% dus to rounding 

i. 
(• 

c 
0 
() 

,· ... ··. 
~ .. ·-,_-···-· 



AL.lgt .. t~~t 19(~~.5 

UPClLLI I\IWS 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

('--.. ; 

SE 

Sl.:J 

0··- J. () 

' " 

~:- -.. -' 

1 
0 
(J 

() 

.l 

\! 

0 

I.! 

31 

(I 

0 

0 
0 
0 
0 

19 

-• ·f -·-,c~· 

.~:.-'- - c::_,_J 

7 

0 
t) 

Total ~~oL.Lr-s AV31lable Data: 505 
Av2rage Wind Speed: 

1 

(t 

0 

AVERAGE HOURLY WIND SPEEDS 
Speed 

Hour- ( l·J;ot·.s) 

0-- 1 1 1 22 
1 -

_, 
1 1 50 "'- • . 

~ -:~ 1 ' 
- ---:o--1 

~ ··-' ) ·-• I 
7 4 1 1 73 ·-· . 
4- 1:".- 1 :l 48 ,, . 
~ 
,_}- 6 1 0~ :?.7 
6- 7 1 0 t-16 
7- 8 -. (10 .~ . 
8- 9 1 .,. 

·-· . 7 L;" 

"r- 1 0 1 .<:l . :26 
1(l- 1 1 1 .q 

" 46 
1 1 1 .--, -- ..:~ 

. ~ 30 L-> . 
1 2-- 1 ::; 1 4 1 ~ . • '-' 
1 :o:--1 4 ::o . 50 
1 4·-·15 1 4 38 
15-- 1 6 1 4 . 46 
1 6- 1 7 l r-· 

,) 10 
17- 1 8 ., 4 25 ~. . 
1 8-- 1 9 1 3 26 
1 9-·20 1 5 00 
~~0--~21 1 .2 . :2:~ 
.-, 1 -·2:2 1 ~ 43 "'- "' ..., .-, ,.,._ 

1 ., 8:2 ..::...::.- .. ::.--· • . 
22:>· 24 1 1 . 96 

(} 

u 
i) 

(.i 

0 
(! 

0 
i) 

note~ per-c~nt frequency error- of +/-- 1% due to rounding 

1 

·-' 

1 
0 
l) 

0 

j_ 7 ll -":J-3 

1. 3 :l i 

_.;::, 

\) ~ 04 
,:)._ 00 



UF''OI_LJ Nl~S 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

r..!C" 
. ''·-

E 

1 

35 
G 

2 
0 
(_) 

L7-,. 
·..J / 

1 

(l 

() 

0 
0 
0 
0 

3:L 

WIND SPEED (i<NOTS) 

l t..·-~20 
(l 

0 

0 
(l 

0 

1U 

'""-. "' ,..., r.::­. .::.J.-...::., __ ; 

0 

2 
\; 

(i 

0 
0 
0 

2 

Days of Data: 30 
1-cJtal !-!ours Available Data= 533 
Average Wind Speed: 9.56 

0 
0 
0 
(l 

0 
0 
0 

0 

AVERAGE HOURLY WIND SPEEDS 
Speed 

Hour- (knerts) 

0- 1 8 . 89 
1- 2 0. 0(! 
~ ~ 7 == 
~ " 

,_l,_j 

., 4 6. 76 --· 
4- ·~ 7 1 1 "' = 6 8. 22 _;-

6·-· 7 -, 21 ' " 
-, 0 1 0 .. 00 ' ~ 

8- 9 ~ o. 60 
9-10 10 • ~...., .....;...:... 

10-1 1 10 .. q-:: 
'·-' 

1 1-12 12. r::-:: ,_,._, 

12-1 ~; 1 1 . 71 
13--14 0 . 00 
14-15 12 a 08 
15-16 1 1 5!.1· 
16- 17 10. 89 
17-- 18 10. 170 
18-19 10 63 
19--~0 ., " (J ~) .Ll " 
20-21. 9. 7= ,_; 

21-··2~ " 93 ~-

22-23 8. 83 
23-24 8. 25 

·· .. -:: , .. 

I.; 

u 

note: pe~cent freqLtency er-r·or of +/- 1% due to roLtnding 

1 
c.· 
-~ 

77 
8 

r) 

0 

i" 57 

-c -,;=: ·! 
·-' " ....._, -~ 

10. 1.)0 

5 .. 07 



UPCJLIJ NWS 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

1'-.\ 

I'·.JE 

'3l;J 
l.l.) 

i"'~ ~l.J 

~/ 

'" 

0-- .L 0 

.--, 

0 
0 

,,.,, 1 

Da\'·;:; o-f D-:;;.ta~ 

11·--1'5 

' ' 

\_ 

Wii~D SPEEIJ (~~NOTS) 

3i 

2 

0 
0 

0 

2 l -·- ',2 ~.5 

0 
0 
0 
() 

,--. 
\_i 

26-·3(.; 

0 

0 

AVERAGE HOURLY WIND SPEEDS 

Hour- (knot·::;} 

0-· 1 1 0~ 07 
1- ., 

.: 1 1 . 00 
~. 3 9. 71 
7 4 9. 28 ,_, 

4- ~ ~ 00 _, 7 . 
5- 6 10. 46 
6- 7 9., 64 
7-· ~ a 9 . 67 
8- 9 12 ~ ()r..:; 

-·~ 

9-10 1 --:.\ 1 0 
10-1 1 13. 67 
1 1-·12 1 .,, 

·-· u 

Lo; 
\...}·_ ... 

12-1 :::; 12. 8'":·1 

1 :::;-· 14 12m 50 
1 4-15 13~ 44 
15--16 12 ~-, . ~ ' 
16·-1 7 L?. 70 
17-18 1 

,, 00 J . 
18--19 1 1 . 68 
19-·2<) 9 00 
::o--21 1 1 . 54 
21-22 1 ' 04 ,, . 
'"":1.-,._.~3 9. 93 
23-··24 10 .. 07 

0 

'_; 

0 
0 
0 
0 

0 

note~ pe~cent frequency error of +/- 1% due to rounding 

0: i. ,_. , __ , 11, EU 
7 

3 ~ ~)0 

0 n"07 



Uf" 0 L. U ~I W f.l 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

:;:J::.-_ 

.. ,.·. 

c-.. 1. () 

1 

.::. .I. 

4 

Da.ys of D2:~.ta ~ 

p 

0 
0 
i 

() 

(\ 

1 iJ. 

WirJD SPEED (k:NOTS~ 

16-··:'?(! 
1 
< 

·'· 
0 

1 

,., ·! .-, •. :~ 
..::. J ..... "::.~! 

l 

() 

0 
,-, 

,-, 
i,! 

1 

:::b·-30 
!) 

.. -, 
!j 

0 
0 

0 

Total ~iours Available Data: r.::--,-,. 
,_;..:;. I 

Av~~age Wind Speed~ 

AVERAGE HOURLY WIND SPEEDS 
Speed 

Hour· (knots) 

0-- 1 
1-- 2 
~ -, 
~ "' ~ 4 ·-' 
4- 5 
'- 6 ,_;-

6- 7 
7- 8 
8- q 

9-10 
10-11 
11-12 
12-·13 
13-1.!1. 
14-15 
15·-16 
16-17 
17-ltl 
18-19 
19--20 
20-21 

22-23 

5 ~ .q.g 
6 a OJ.) 

4a54 
5a:24 

5 .. 48 
5 .. 71 
0.00 
6a04 
8u30 
8.37 
'1, 00 

1l.50 
8. Ll·6 
8.62 
8n54 
5u82. 
6n00 
5 .. 50 
6.59 
6u70 
6.96 

··. ·~~ (; 

0 

note: percent f~equency e~ror of +/- 1% dtJe to rounding 

10 
"::'L 
_.• ~.! 

1.7 

._) 

i •\ ..., -~· 
_J. ,L ~ ,· ' 

7' 7:3 
-~~" 7'.~ 

/L 19 

~ C·! 
····' u Li .~ 



UF'lll..lJ NWl? 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

o-~ :t f_) 

i\ 

...::. 1 

12 
s 1 j_ 

3 

u 
0 0 

.--,....,.. 

. .:...._) 

Da·/s c·f Data~ 31 

'·' 

8 
() 

0 
0 

(i 

6 
0 ,, 

l"otal Hou{-s A\'ailabla Data: 5~-8 

Average Wind Speed: 

\) 

() 

·< 

" 
u 
0 

f) 

AVERAGE HOURLY WIND SPEEDS 
Spc?ed 

Hour- (knot~:=;) 

(1- 1 
1- 2 

·-' 4 

6·- 7 
7- 8 
8·- 9 
9-10 

10-11 
11-1.2 
12-13 
13-14 
14·--15 
15-16 
1h-17 
17-18 
18-!.(7 
19-20 
20--21 
21-22 
22-23 
23-:24 

8~76 

0~00 

8, 17 
8u03 
8n97 
8u70 
8.76 
r) 00 
9 30 

11~·4·2 

11. 00 
11 .. 33 
12 .. 79 
10~00 

12,. 10 
10,90 
10~76 

9.95 
10 .. 00 
0~00 

10. 2-,, .. 
9.87 
8.97 
9.66 

[.) 

n 
0 
(; 

(; 

( i 

Die'. 

(.1 

·: 2 

1C 

(J 

nate: percent fr·eqLtency error of +/- 1% due to roLtnding 

c 1 .. 7 
- W," 

~ .--, 4 .' 
.:. ···- ~ .l Ci 

;:J ;-; ··:~ 
'.-i ···- .. 

7 05 
1 I •1 



UF'rJUJ ~IWtl 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

E ..::: / 

11 

n 

•.• 

l3 
0 
0 
0 

-o 
; ! 

li3 

Average ~inc! Speed: 

j 6---~~(l 

0 

'7' 

0 
(' 

0 
0 

9. 4Ll 

1 
·'· 

,. 
'·-' 

·.; 

.-

--':1 --·- ,';_·'·-' 

;_) 

1 
0 

0 

., 

.L 

AVERAGE HOURLY WIND SPEEDS 
Spee-.J 

1-...fr_:.ur-- (kr:Dts) 

0- 1 8 R 88 
1 - ~ 

"' 
~ ~.) 

- 4 
4- ~ 

,_J 

= b _,-
6·- -, 

7- 8 
8-- Q 

'7-·10 
1 0-·-11 
11-12 
12-13 
13--14 
14--15 
15-16 
16-17 
17--j_B 
18-19 
).9-20 
20--21. 
21.-22 
22-23 
23-.24 

6~00 

~3 ~ 36 
7 .. 62 
Q "7'--J 

' u ·-·...:... 

8 .. 76 

0~00 

9.35 
9 ... ::.s 

11 .. 04 
10~88 

1 0 n 2~5 

0.00 
11 n 86 
9,96 

:1.1-00 
9, 5-3. 
9 d ~59 

11 ~ 00 
9 .. 29 
9 .. 21 
8,.80 
8 .. 13 

0 

[) 

n 

0 
() 

note: percent f~~qLtency e~ror of +/- 1~ due to rotJnding 

.. --, 

15 

l 1 

/1 -, 

7 -·cr.::: 
.- " ,· ._; 

•! /' -:~~---.. 
-~ --~ ~ ·-> i::O 

'·:·. 

1 n ()() 



I.IPOLIJ 1\IWEi 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

C-1.0 
!\I 

t..:. 

SE 

11·-1~:1 

(1 

1 
r.:; 

i) 

2() 

WIND SPEED (KNOTS) 

16-20 
0 
c~ 

() 

0 
1 
·-:; 
·-' 

\) 

() 

0 

0 

Days of Data~ 28 
Total Hours Available Data: 449 
Average Wind S~eed: 

n 
0 
(i 

0 
0 
0 
l_.' 

0 

AVERAGE HOURLY WIND SPEEDS 

Hou1'· (knot~~) 

0···- 1 ~ BC? -'· 
J. - 2 4. ~)0 
2- 3 6. 19 
-· - 4 6. 81 -· 
4- e 6 . 65 . ~ 
5- 6 7 " 81 
6- 7 7. 00 
7- 8 0 " 00 
8- 9 6~ 00 
9-10 8. 47 

l 0--1 1 8,. == -''""' 
1 1-12 9 . 00 
12--13 9 . 42 
13-14 1 1 " 50 
14--·15 9. 71 
15-16 10 .. 50 
16-1 7 " ' . -;r,.., 

._;· ..::. 

17-lf::J ~ 
7. :!.0 

18--1 , . .., 7. "'1·3 7 

19--20 10 ~ 00 
20·-21. 7 " 1~2 

21--22 6. 56 
22-22:0 6. 50 
23-24 s .. 57 

i) 

0 
(-., -

note~ percent frequency error of +/- 1% due to rounding 

1 [-, 
1.7 
31 
n 

l 

'3FEED 
1. ~ 40 

0. 5/.) 

?"OU 



M.arc:h 1986 

UPOLU NWS 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

WIND SPEED <KNOTS) 

(i '" 1 (i 1 1····15 1 b--~2(1 ~21 ·--:'2.~) '2.6 ··.30 
!-.: 1 0 0 0 0 

r,\E :: 3 6 5 u 
c 23 :20 15 6 0 

GE 6 (I 0 (i 
.. 
~) 

t5 8 I) (I 0 0 
m• '1- 1 0 () 0 
w • 0 0 0 0 ' 

t~(;J 0 0 0 0 (; 

V?IR 1) 0 0 0 (, 

., -~ 24 21 7 0 '" ~-C) 

Days of Data: 31 
Tot~-;.1 Hours Available Data: 547 
Average Wind Speed: 11.86 

AVERAGE HOURLY WIND SPEEDS 
Speed 

Hc:JLtr- (knots) 

0-· 1 10. 90 
1 ..• ~ 

--=~ i :~~. 00 .. 3 10. 62 ~ 

3- . 4 
. 9. 30 

4-- -~ 10. 46 _, 
5- 6 9. 1 e· ·' 
6-- 7 9. 97 
7- 8 14. 00 
8·- 9 10. 91 
9-10 1 1 . 64 

10-1 i 1 1 . 66 
1 1-12 12. 8'3 
12-13 14. :.:::5 
13-14 14. 50 
14-1.5 13. 87 
15-16 12 • 9"' . ~· 

16-17 13. 68 
l 7·-1:=1 i" ---~ 

~ ..;., . 00 
1 f-j-- i c_.l t -~:. ·' :::.o 
19--20 1 !) • 00 
~~0··-:;:: J J. ~.::;. ~· 1 
21·<~-:2 i 1 . 90 
22 ··-2:2.~ l ~:.. 1.[3 
:;~~s----24 12. 04 

>:~:o 

0 
t) 

0 
0 
0 
0 
t) 

0 
0 

0 

D I~~ AVG 
(I.) SPEED 

1 10. 60 
14 16. 47 
64 1 :; . 87 

6 = ..J. ~r:::. 

8 
., 

96 ._;. ~ 

5 6. 60 
1 6. 75 
(1 0. 00 
0 0 .. 00 



UPCJL.l..l ~!;t;l F·"'l 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTICJN 

[) ···l 0 
l 
1 

l :r 

19 

0 

40 

J i. ... :1. '.", 

0 
i) 

.. : ... 
•.,;. 

u 
0 
0 
0 

,"''6 

Days of Data: 31 

() 

u 
u 
0 

J 

~::·~ l •···· :·? ~:; 
() 

0 

0 
u 
0 

() 

0 

l'utal ~icJL~rs AvailatJle Data: 306 
~ve~aqe WincJ Speed~ 12.36 

.~:: {.~ •.... ····'c.) 

(,"• 

0 
0 
0 
() 

() 

0 
0 
i) 

AVERAGE HOURLY WIND SPEEDS 

Hc)t.\r- (knot~;) 

()·-·· l 
j ..... .---~ 

..:~ 

2···- '7 

... , ..... 4 
4 .... ~:-

,,,,! 

,~-- 6 •,.J'"'' 

i> " 
'7 
.' 

7 -··· f1 
E3 '"" 9 
\.)····· 10 

j_ (1--··· t l 
1 j .... j :.-.:: 

1 :::- 1 ::: 
J. :~; --- l .q. 
14---1~~-; 

l ~:; ..... J. (; 
J. b·-··1.7 
J.7-····:f.H 
1fl"·"l'1 
:!. '·?--.. 2() 

::?0·-···:,·:: l 
2 j_ --· :z :.? 

::,:~:::::---·-:2-q 

<:,) " ~~; l 

9~46 

'.1 .. ::: l'l 
F.l .. (.;;~? 

[~ ~ 62 
t=J" 69 
9 .. ::cJ 
•7 .. T'•: 

11.67 
J.Li- .. iJ-2 
lf..1n 7~~; 
1'"/, 00 
:1.6 .. [l::::. 
j 7 .. 00 
l 7 ~ ~'-'.'! 0 
l t:o u ::;n 
j_ ::; • r:; ::.? 

l 4 u .::? :.~.: 

l ~~:" ::;7 
l :!. " fj(, 

1. l "79 
l 0" ~'-~!'? 

10" :~?::::; 

.:.::~:o 

("J 

0 
n 
0 
0 

i,) 

( i~, ) 
:1 

l 

-~ 
• .... 

:l 
i i 

1 ,-.... " (;::,'} 

:1. i,',::i \ i 

! J ., 

.. :• Ci 

l~." ·.') / 

4 .:. 
4 (n' 



December 19:0:4 

UPOLU 3B FT 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

WIND SPEED (KNOTS) 
DI ~~ AVr:; 

C!· lD I 1 .... .15 ]_(, ---~?Cl ~.:1 .. -2~) :?6 <:;;o 
t" 1 I'') 

~:- 1 u u 
i'!F u ~? (, J.Fl , .. l 

.: .. 
r u 4 6 (, :-~~I+ 

:';F: .. .:. 3 u (1 0 
::; i'l Cl u u u 

::.iVJ u IJ f..j u D 
\<! r:r u IJ u u 

J··Jic! u u C! u [.1 

\1/\ F~ !II u u cr u 

% .1 4 l Cl 1:5 ;.?t~ ~?(, 

Di3YS of Data: 31 
1·ot0.L HotJt·s AvaJ.J.at~le Data: 109 
Avet·age Wi11(j !3peed: 21.54 

AVERAGE HOURLY WIND SPEEDS 
Sp(.:::~!?d 

Hout· ( knotc-:) 
----------~---------------------

11-·· 
1 ···-
I"") ..... ,:. 

::.;-·-

~:) ···-

6 ... 

.. 1 

' 
..... 

:::::·-· 

1 
I"") 

r.". 

5 
4-

~=· 
/ 
;J 
') 

:.?.1.~?0 
:;?.1 _ 4U 
~?u _ f.::.o 
1.7.50 
l::C:.OC! 
:;~ Cl - ~~::. "J 
2U .. 67 
17 .. :~;:3 

l/ .. 00 
'_)··-10 1/- (:.? 

10 ll 19 .. ;:>(! 

1.1. .. ···12 ~:~2-·:~-D 
_l -~? ..... l :s :2 ::_:_) - ~:-~(I 

1~5···-1.4 2:.:_;; .. ~?Cl 
1. 4 ····· .1 5 ~::.~ ::::; .. ~:) !J 
1 ~s----1 r.::. ~:~ 1 . ::::::5 
.16·····17 :?~? .. :e?O 
.1.7"'".1.:3 ~;~:_- .. .=;_60 
J:::::-···19 2~:i .. r:::n 
.t·.~)···-~~u ~?4 _ ~~u 
~~-~0·····2 .1 2~.'.)- 60 
~-~ .1 ···-~:?;? ~-:~~? _ :20 
~:.)~:~··-·::?:~) 2Cl .. (,U 
;:·:··; .. --:;•4 ;;> 1 - uu 

> ::'.~() 
Cl 
0 

14 
0 
(') 

CJ 
n 
u 
u 

llf 

(%) c"if'EFD 
t.'.j. 1.1. .. . ~:! ··.~; 

~:.~ ::::: ~:~ .1 .. /~. / 
5:5 26 _ ':)U 

(, 9 . .1.7 
U IJ.UU 
D u.un 
U U .. UU 
Cl C! - !Jll 

l!J 4.UU 

.1.~{, du(·? to t""CJJ.tndi.nq 
not.c-~ :: 



U 1:::• Cll.. U :; fOI r:· T 
PERCENT FREQUENCY CIF WIND SPEED AND DIRECTION 

1\1 
j·-._j[' 

I'" 

~:.; ( .. ',1 

H 
r.,tt.'J 

\,)(lh 

. ,. 
/ 

,. ) ... :! (! 

0 

l 

() 

:J l ·-· :1. '-:'.i 

n 

0 
/!. 
.-··:· 

WIND SPEED (KNOTS) 

l (:.>"' 'I I 

,····, 
,,;, 

() 

() 

0 

:·.? j ·····2:::; 
0 

, .. , .. ::. 

i) 

... :. 

l'otal Hot.tr-s AvailatJle Data: 608 
Aver·age Wind Speed: 9 .. 94 

() 

0 
0 

() 

I 
·' 
() 

f) 

0 

... .. :~ 

AVERAGE HOURLY WIND SPEEDS 

0 ..... :1. 

i .. ~:-~ 
, ... , 

~s ... 
.... li 

4 .... 1:~: 
•,./ 

~:::; (:) 

6::, .... 7 
'? ''" u 

9-···i.O 
:J. o-.. -:1. J 
:1. J. ... ' i :~:~ 
1 :.::·-··:1 c'. 
l ::•; .... :1 4 
l4 .... :~,~_, 

l6 -·:!. 7 
l} "''1 \~l 

l H ... .1. '? 

~~) p E.' (-'7:• d 
(knot:.=-~) 

B n (_)-~~ 

E~, ~-34 

B,. t::-El 
f::) n ·~~ (:) 

'-? .. ::::El 
'-? .. 40 

1 0" 2~3 
l 0 ~ 1. 6 
t0 .. ?6 
11" 44 
.I :1. ,, ht:l 
1:? .. (J .. ~l­

:1. :1." 'h> 
:1. l " j 2 

9n l~.:~ 

C}" \)E) 

.::;; .. nu 

9 n :::;~:_:_:; 

10 .. 04 
9" 7:~:~ 
i), ::'i4 

(') 

() 

(i 

0 
0 

:1. •l 
J :i 

0 
._:;,: __ ! 

(! .. o:) 

J :1. n ·:/CJ 
J j " ( 'o!) 

t ').,on 
l ::/" \_J: 

l () " r:;: ~ 
6 ,. ~:50 
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UPCIL .. U :sr:l FT 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

~:.1 

[:1l,-J 
\i.,l 

l\11,.'-.,! 

1.,/(ii"~: 

() ...... 1. () 

() 

!j. 

lfi. 
:L 
0 
1 
.--..., 

4::::: 

:1. :1. ·····.t:o:; 
() 

:io 
() 

0 
() 

() 

0 

D2vs o·f Data: 28 

(, 

.1.6 
() 

0 

0 
0 

0 

j i. 
0 
() 

u 

(J 

() 

Total HoLtrs Available Data: 43() 
Average Wind Speed: 

() 

]. 

H 
0 
0 

0 
(i 

() 

iJ 

AVERAGE HOURLY WIND SPEEDS 
_::;pF.'E'cJ 

1··-lot..tr ( knc1t.!:s) 

0····· :l 

1 ... .····, 
-"-· 

.····, 
.; .. 
· .. :.····· 4 
4 ·-- L-;!" , _ _/ 

c~- ···- 6 · .. ' 
.:::.~ ···- -"1" 

' 
""/ ---- p ·' 
f.~)---- 9 
t:._~ •••.. 1 (l 

.l 0·--- J 1 
1. t ----1:2 
l ::~···· .1. ::::; 

1 ::S·- 14 
.i. l.~ ··-· :1. ~~-~ 

1 :~.J ... j_ (_1 

lf.J···t7 
17· .. ·1FJ 
j_ B ... :i. c_~ 

l (? ···:20 
:?()----~:.:: :1. 

:1.:2 .. o.::~. 

11" :2U 
ll. 44 
j_(). 7~"? 

1 (in ::10 
l j h 7"2 
J. ~? n ()() 

12" :1.1 
1~ .. ' .. 71 
i :.::;" C);4 

J. ~~'i u 01) 

l~5 .. }"6 

:1. 7" ~.::.10 

1 7 n ~~-i.;S 

j_ ;·5 n f:3c_) 

j_ ~::; •; -42 
j_ ~~j, 06 
14.'7<3 
:L4.7tl 
l4 .. ~56 
1 ::~: n ~:~: () 

:1 .•; .. :su 

i) 

() 

() 

f) 

() 

u 

0 
() 

( ~~ ) 

(_) 

j_ (:, 

0 

.c:. 

0 .. !)(i 

J [:! " (,~;. j 

:1. b" ''/::· 
L- .. Cl() 

("i" ()() 

l "L" "1.0 
7., "7H 
(~:· • :'.5 () 
.q. n ::::, c;' 
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PERCENT FREQUENCY OF WIND BPEED AND DIRECTION 

1.) .. .1. () 

:i. 
() 

0 
0 
() 

0 
0 

l 

:J. l :!. ~~~ 
() 

0 
.q 
() 

() 

0 
0 
0 

WIND SPEED IKNDTSl 

:1. ;;;) '"·20 

() 

(.• 

f) 

0 
0 

I I 

(l 

() 

0 
f) 

~?b .. ::·'-) 

u 
() 

0 
(1 

AVERAGE HOURLY WIND SPEEDS 
bpE::·E!d 

f .. -IDUI·-· ( knr~)t·.~.;) 

( ) 

i ~--
'":l .. ; .. 

. ~, 
~:~ -~:. 

·c; lj. 

,q. ··- ~~'.i 

:~ .... 0:::.\ 

6 .... '? 

f f' _-_\ 

D ..... (";/ 

q .... :!.0 

l 0-· ll 
:t j ..... l ::·:.' 
1~'-··Jc; 

1.4· ·1~'~! 
:!. ~:; '"l .s 
16 ... :l 7 
1 I····:IU 
1 f3 ... J. 9 
J. cr ... :;;:::o 
==~o ·-·:,;·:·: J 
21·· .. 2:::~ 
, .. ,,.... \'",'" .. : ...• :: ...... ~ .. -.. :· 
~.? ::::; ..... 2 ·~ 

24. 1? 

21~ .. f. 9 
24 .. :f.,~-, 

:?L~, lb 
24 .. 6:'..) 
::::4 .. 90 

:~?~.5 n 0}' 
2.-q.,. :30 

~;:::~.i" :1. -.. ~ 

:~:: ~.i " Ei ~:~ 

:::'4" 1 ::••: 
~~~A-:j., ]l:j. 

:?4 .. '71 
:.~:4 .. 4E( 

',I) 

0 
0 
0 
() 

() 

('/:.) 

0 
:~~ :1_ 

0 
u 
0 

() 

~3F'EF-o 

(!, H! 

i:;l,_ (!(! 

1),. 0(1 

0 ,, ()() 
(. (".\() 

(l, 00 
(l ~ 00 
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PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

WIND SPEED (KNOTS) 
DIH AVG 

D-IU 1 1.-··1.5 16··-~?D 2.1.··-·:?!::) ~:~ (,-·· :so 
I~ Cl 0 CJ () [) 

i'IE li ,j t.:. ::; Cl 
E .l:c; .lU 5.1 1::::: l 

:3E: ··:;· Cl Cl 0 Cl '·' 
s Cl 0 Cl Cl D 

::;w 0 0 0 u 0 
w (I 0 0 0 D 

NW 0 [I 0 0 Cl 
VAF: u 0 u Cl 0 

% ~?D ~? J ~S7 21 1 

Days of Data: 31) 
Total Hours Available Data: 720 
Ave~age Wi11d Speed: lt:). 97 

AVERAGE HOURLY WIND SPEEDS 
SpPed 

Ho< .. w (knots) 

0·· 1 
1 ···-

, .. ) ,;_ 

:? .... ~-s 

:5-- 4 
4-.. ~:) 

(•· 7 
? .. - :-::: 
::::--- 9 
·:• .. ·-10 

10·1.1 
11 ···1~'-' 

.1 ~:-~ . J. ~-~.; 

.I.e> ···1<'1 
14-· J!j 
.1.5···-.1.6 
16-17 
17··-l:c: 
l.U-···.1.9 
1 ')·---~~?0 
~.?0··-·21. 

2.1.···-22 

lo> ... HI 
1 ~::; "~:~7 
1.5.cr.:'-i 
1 5 H ~,:,; ~~5 

.l~.:J .. :::)~S 

15 .. (,(] 
l~)u6~) 

16 .. 0/ 
16 .. t.l.;3 
16 .. 70 
16 .. 7:) 
17 .. u:'; 
16 .. 90 
16 .. :50 
16 .. 17 
16 .. 37 
16 " ~~)~~) 
16 .. 17 
16 .. 17 
1:5 .. 70 
1~',_/(1 

lb.67 
16 .. 10 
15.4-~) 

) :·~)CJ 

Cl 
[J 

0 
0 
[) 

0 
u 
["l 

0 

I) 

( A~ ) c;I"EED 
u 6 .. .::;u 

16 1 ~::; .. lF: 
::::1 16 49 

~~) 7 .. 6.1 
u (J .. ClU 
0 0 .. uu 
Cl 0 uo 
0 u CIU 
u 0 .. 00 
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PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

WIND SPEED (KNOTS) 
DI 1:~ 1\VC 

D-H! l l .... J ~:) ](. ---:,_:~u .:.-~ J ---~~5 ~?.6··· :·5o 
,,_, u C! u 0 C! 

1-.!F 
,., 

f.::· 113 ? I") 
.-:: .. .: .. 

r 14 17 /'')•''') 

.: .. r.:_ -~:; l 
~5F 4 0 D 0 !! 

,., 1 u u u 0 -.~) 

~3W 1 () 0 u u 
w 0 Cl u C! u 

'" 1-J D D [I 0 u 
VAR u C! u u u 

% 
,_,,, 'I'') 40 J;?. -~·· 
~:-~:- .: .. r.:. ,_, 

Days of Date: 30 
Total. ~~oi.Jrs AvaiJ.able na·ta: 539 
Average Win,j Speed: 15.52 

AVERAGE HOURLY WIND SPEEDS 
SpE~F~d 

Hot.H" (knots) 

[)-· l 
1 -·-· 

,., ,, 
~?-··· :::_:; 

:·~; "'" (j 

4- 5 
5 ···- 6 
6·--· 7 
7 ···- ,·-, 

() 

r::---· 9 
(:) ·-1 Cl 

10·11 
ll··l~~ 

.1.~?-····.1.~5 

]: . .o--14 
lit-··15 
15-·-.16 
16-·17 
17····1:3 
ID- 19 
.11?---~~D 

?D----~?.1 

~:! 1 ···- ~~ ~;~ 
~? ~?. ..... ~? ~.) 

1~c.'.91 

1 ~? . !;:)D 
1:'\ .. 0C! 

.1;? .. 4S 
1~'.91 

14- l.j.~j 

l ~:) .. ::::6 
17 .. 59 

19.14-
1.:::.95 

.u~:.l7 

J.::~:- 09 
17- 4::: 

1{~- 74 
13.91 
.t:~l.96 

1 i). .. ~:-~ ~:~ 

1.~:1.91 

) ~·:so 

n 
[! 

Cl 
0 
u 
u 
0 
u 
(I 

0 

( 7;) ~'iF' FleD . 
Cl D. UU 

~StJ. .1 :;::: .. 17 
{:, Cl .l/.J. - ') ·::; 

4 S .. 6.'::; 
1 1 .. 67 
J {.J.- .::;;:.::; 
u (,_uu 
C! 6. DC! 
U D.UD 
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UI"OLLJ -3EI F'T 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

0 ··.!.U 

0 

.. , 
' 

l t ::. '.5 
c 
\/ 

(l 

21 

WIND SPEED <!<NGl"3) 

t 6·-·2(: 

3J. 

1 
/1 ,:' .. r \ .. ; 

0 

(i 

17.76 

0 
(! 

?1 
0 
0 

(.1 

-. ~ 
..: •. L 

0 

0 

" ., . 

AVERAGE HOURLY WIND SPEEDS 
E:.pE·E·d 

Hour (knots) 

0- l 
1-- ,., 

3 
7 ·-· 
4~- 5 
5- 6 
6- 7 
.. , - 8 / 

fj- 'i 

1 0---ll 
11-12 

13-14 
14-15 
15-16 
16-1.7 
17---18 
18--19 
19-·20 
20····21 
21--22 
,.,~ _,.,-~ ........ ···-' 
23-24 

15~64 

1'5. r)4 

1Ll-. 80 
15. lo:S 
15 .. 24 

17 .. ~4 
19~3:? 

l9.76 
20 H {-::4 
2J.a00 
21 "32 
2r) .. 80 
19.•'34 
20 a (J8 

17~D5 

16. 9:;~ 
1.7. J. 2 
lbn88 
16.24 
16.08 

c 

l.) 

:"·, 

note~ percent frequency error of +/- 1% due to rour1ding 

.-. 
'-· ., 
·' 

99 

0 
(1 

(\ .. \'I 

:1.7~75 

\ ~ r \' 1 
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LII~CJUJ 3~l F'T 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

0-J.C 

.l 
9 

0 
0 

12 

0 

18 

0 

f' 

WIND SPEED (~(NQTS> 

0 

31 

2l··-2~:J 
!.-) 

() 

u 
0 
\) 

'""":"··-· . .:.... . .:.. 

~=-: ,s -- ::::: 0 
0 
0 ,., 
c:-

0 
0 

0 

0 

,·. 

r) 

0 
'.i 

0 

Total Hours Available Data: 712 

AVERAGE HOURLY WIND SPEEDS 
SpE~E·d 

HrJur- (knot·::;) 

0- 1 
1-· 2 

3 
--;- 4 
4·- 5 
5-- 6 
6- 7 
7-- 8 
8·- 9 
'7-·:1.0 

10-1.1 
11-·12 
12·-l:J 
13-·- 14 
1 'k-15 
1.5-16 
1 b··-.1.7 
1 7--·18 

1. 9--20 
20·-'21 
21-22 
22-~23 

23-24 

16.53 
15u83 
14M87 
17u07 
~ ' c:- ,...,.. 
l.b ~ ,_J.:._. 

15.07 

1 S·', .t).1 
:20.00 
20~41 

20a :2::] 
~""7•1 Cl 
..;_ ~. " I / 

19.33 
1 EL 60. 
J.7a9U 
17.CJO 

17 ~ 5.3 
17a77 
17.30 

note: p2rcent freq!.ter1cy er~ov o·f ~-/- 1% due to rour1ding 

1 

() 

.-, .· .. "{" 
~' :·:·· ' !_· ... 

..:.)., (:.,7 
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UF'OLU 3EI FT 
PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

J. 

E.: 

l 

DE\}'S o·f Dati;;.~ 

l l -. . !. ~-~'; 

0 
1 

2i. 

,-•. 
<.J -

----·-~ 
~:~ ....... 

Avera~e Wind Speeci: 

.. .. .--, ,·-.. 
• L ·~:' -·. ~:.:. , __ : 

'! 

1. 
1 ,, 1 

0 C) 
.-\ 
'.,' 

0 
("·, ·-

1 

._:. '·--' 

AVERAGE HOURLY WIND SPEEDS 

0-- 1. 
1-- 2 

3 
4 

4- 5 
5-- f.:._ 

b- 7 
7--· 8 
8- 9 
9--10 

10--11 
1 1-12 

1 ~T.-·1 ··+ 
14-15 
15-16 
16-17 
1/'-.. ·13 
18--1 9 
1 9-=-~o 
20-21 
21-22 
....... _., .-, ""':'" 
..::....,;;,. --..:.:.. ·-· 
23--24 

SpeL::·d 

12 a i)Lj. 

11.5''· 
11 ~37 

11 00 
10.75 
1:J.a07 
11 ~ 1. 4 
11~46 

1 ~·" 79 
14~89 

16 0 (~4 

16 .. 89 
16.61 
16a00 

1. .(.1-. 79 
1 .q. 7C.f 
13 .. 76 
13 1.0 
13" 10 

1'2 55 
12." J. ~:3 
12n37 

() 

-··, 
'·.·' 

note: per-cent fr·equency er~o~ of ~-/- 1% due to rounding 

r~: 1' I i -' 

ll .. 
·' '--' 

(! 

.i. 
c o·::-___ , " '-.!· 

..::. Jll--. 57 
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PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

sc: 

'· .1/\C• ·.,·,-··;;' 

()-1~.) 

J. 

··:-· 

1 ~! 

WI~JD SPEED (~(~JOTS) 

0 

.--:, I -- .--,~::­

...: .. ~-

0 
' ·' 

0 

., .. 
~- .1..-

Total Hour·s Available Data: 609 
Average Wind Speed: 

0 
0 
; 
·' 

0 

(! 

:L 

AVERAGE HOURLY WIND SPEEDS 

Hou1~ 

0·- ' l 

1 - 2 
~ 3 
_,·- 4 
4- 5 
s- 6 
6·-· 7 
7- 8 
8-- 9 
9---10 

10-11. 
11-12 
12- t ~.:: 

13-14 
14-15 
15·--16 
16-17 
17--1t1 
18-19 
1 '7--·20 
20---:21 
:?1·-22 
...., ...... _, __ •-:;·~-
..:.....;... ·-·-· 

:3pE\r::-cj 

(knotc;.) 

12m88 
13.04 

1~~7:2 

12H92 
13.68 

13 .. .C]-8 
14.8~ 

16.80 
17 ~ "'-1-8 
17~28 

17" :1.6 
17.00 
16.28 
16 a i2 
15.77 
15, 15. 
J.4- .. . 3{--:, 

l-~~- ,, 23 
13 .. 38 
12mt38 
J.3H08 

;) 

0 
0 
0 
0 
0 
l) 
,.--, ,_ .. 

!""· 

'-· 

note: percent frequency error of +/- 1% dLle to rounding 

,- '.-' ', 

1 
r.::­
.J 

' '· 

0 

.., '-. ··-- ---~--

' ' ·: .... ~-::: .. U 

--~-
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PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

(--i 

s 

0-l(.i 

u 

-::; 

1 
0 

72 

Da·y'·;;;; of Dat.a~ 

J. :1. ···- .l ::.: 
e 
r.:.:: 

0 

5 
0 
0 
,-") 

WIND SPEED <KNQTS) 

1 (;;-:~:o 

30 

1.") 

.1. 

0 
(1 

.. .:: 
0 
r) 

0 

0 
0 

(_> 

(_l 

0 

(i 

To·tal Hou~s Available Dat3~ 288 
Aver-0qe Wind Speed: 9.01 

., 
'· 

() 
,.., 
i_.' 

0 

1 

AVERAGE HOURLY WIND SPEEDS 

Hc.1u~- (knDts) 

0- 1 7. (71 

1 - 2 7 " 00 
~ 3 6. 4.~ 
~ 4 6. 83 ··-' 

4- 5 7. 25 
5-· ' 7 18 " 
6- 7 ~ 18 I . 
7- 8 6. ""7r.:: 

' ~ 
8·-- Q B. 9" ' ~ 

~7-1 0 9 . 50 
10-1 ' 9. 0') 

' ! .;_ 

1 1 -12 10. 83 
12-13 1 1 . 08 
13-14 1 j_ 1 _, . , . 
1 4-15 1 1 . 38 
1 5·-··16 1 " 62 ' " 
16--1 7 9. 77 
17-1:3 8. 83 
18-1 C? 8. g-:~ ·-·' 

19-2(1 1 0 .. 00 
20--21 10 .. o:3 
21--22 9~ 75 
'"7•,., ~-:: 3 8. ' ~ 0/ 

23-·2Ll· 8. /., .-, i·.::.. 

>:~:.o 

0 
0 

(_. 

0 

note: percent frequency e~ror of +/·- 1% due to rour1ding 

1.:~: 

31 
... , ... .., 
.....:... -~~ 

17 
~ 4 

0 .. l.)\.> 

J.2 .. CS 

11 " 7~2 
f.,,. 1 () 

0,00 
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PERCENT FREQUENCY OF WIND SPEED AND DIRECTION 

0-·-1 c 
0 
0 
0 

0 
\) 

l; 

0 

0 
0 

'' 

0 
0 
0 

0 

WIND SPEED (}~'NOTS) 

0 
n 

~·I 
"'-- .1. 

0 

l.E 
0 
0 
n 
0 
0 
0 

l ~3 

fotel HctJr·s Available Data: 
Average Wind Speed: 25 .. 8B 

0 
:t5 

(I 

;_! 

0 
(i 

l,,! 

() 

59 

AVERAGE HOURLY WIND SPEEDS 

HDUl'"" (knot.s) 

0 ·- l 
1 - ~ 
~ 3 
~ 4 ·-· 
4-- o=: _, 
5- 6 
6-·- 7 
7- a 

~· 

8- 9 
9-10 

1 0-·11 
11-12 
12--13 
L0:-14 
1 ~~-15 
15-1.6 
16-17 
17-1.8 
18---1.9 
19·-20 
20-~~ 1 
'") ~ --~'") 
,,;. • .1, ..:....:.. 

2~-23 

23-24 

23~00 

26 .. 00 
25~00 
26m (1() 

26.00 
25.00 
25~00 

24.50 
25n00 
30 .. 00 
32n00 
30. ('0 
30~00 

3(\. 00 
30.00 
.'28 n 00 
28 .. 00. 
27.,00 
27.00 
26~00 

2~::. .. 00 
20~00 

21 "00 

. -. ..- :) 
(! 

0 

0 
0 
0 
0 

note: pe~cent frequency e~ro~ of +/- 1% due to rounding 

-: c:: 

01~-o: '-.J __ _, 

0 
() 

c .. 

0,.00 

\ .. ·'" ()() 



day ;timE 

1;o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

2./0 

1 
2 
3 
4 

5 
6 
7 

.B. 
9 
10 
ll 
12 
13 
1 4 
15 
lfi 

1 7 
18 
19 
?O 
21 
22 
23 

WINDS FOR HAWAII DEEP WATER CABLE PROJECT (speed in knots) 
(w"nd direction in deurees sr compass poi~ts' No~•BJ~ 1 0 ' ~==o.sl" . S'iccS" 

T.ihue :!(~h,l.ui Uno1u Lih 2M ""ahu1 2M Dillinq'Arn Hi C. Y....IIJO..S - ~n~oA"'e::!T(f 

2f3oo 5 i 18:::>" 1!:, 2:lo "'h 
27o ~ l2c= ID - , .. "(~ 

L~::J o 1
- I! 1-b' 

2?c> "} "2\0 Jo iqo "'l/6 ](,'S" 'i . -r;_o~ '3(!~ "' ~-~-: 

2<k> 9 I so \0 \<Jb ]b ;_]J _g/~o H ·a 

2qo 7 no e, \ qo "\ (, 200 )0/!L~ e 7 

l28o 7 :l\0 8 
26::J s-- 2.S) s- 2'" 9(,, 
'2.-<iO ~ 220 .q . "2.4') 6:6 lc:> f.,;; 

20 'T \eP R 2'\0 "</11 '29:> "'\ 21S" (;, 25=J g ·-:: 7 ' r 
'· l 'e 

Jo S"" 180 12 zoe 8 1a 240 4- \ 7c ._...__:;. 

]a s:- 2\o 12. 18" 7/11 

8o " /'00 1!:, \"JO "i 112. IU':l 5/JJ "3 I ,. 

'o 

.;<l I~ 2oo \0 :240 6/11 :bO g f'C; s ~-' 2 

J;,o 7 6o 8 . 8'::> a io I I !,G 
lo IS" \0 8 .2\o "1/,o I (,a 2 2o 4<D 2'2o <ilb I,'. 7? 

2o 12. .rD 9 240 2/9 22-0 ail 0 I I \-b 

34o '_l, lo 9 2Jo 3{l 
4o , 4o 7 24o 4{7 [,q-:-, 8 '·o B '? ,{ 

54o 4 3o " 2]<:> 3/e '-lw \0 {'=?::> sf,c '3 3.3 
lo ~ ?.o " . 2= 4/C:o 1.'!:> 5."2. 

lSC 4 \0 7 
. 

3"K> 7 2';:) b 
,, :n . 
'' 

Clt..'-i-1 ro ~ I be 3/~ ="1/b \3 .3-~ 

.240 ~ \fee ~ j(,c:, 2/'!; 240 4,/(, 10 ~-2 

l4o 4 lSD <1- \'tiC> 3/S 
2~ (;:; 34o 'l \'1o 1/r 240 .:4/-o ·-' g_-; 

280 ;::; . - 73:> .::8 . I "" _, ·~ 

270 {;" . '2CC "\-If" '2.8!;" I . zro 8i1c \L 1.. £ 

CALM . 'lj<:o ~/b zso B/tc '' 3.3 '' 
"i-70 4 360 1 2.Jc, "-/7 3oo b/:;<. \0 3.3 
170 " _3G,o B ]bD 7/ii "\0 £/(>, '' '' 3.. '2. 

). 7o 7 n, 4 -?-<:> 1<>/i!c 3o \2/il, II ?.3 '' 180 <0 \00 ~ - :So 1:;:,/ 18J I \ 1 ' 
180 7 c;,.,._l'""'\ '2.0 'a ib )!;"" Jo )0 DD X:> 1'\-ii 81 10 n 

"·~ 

340 7 2a \~ '0 \C ,,_ m i'l-iiRI t,'3- 3,< 
lo I\ Jc 12. 6<> I <>Iii I 
(,o 'l Jo l't lo 1<>11'2 '4Q 12./lb I~ ?.~ 

ro q 30 12. 7o 13/14 l;C) 1'2.(1"" \?, 1:,3. 
qo 'l 3o 10 . ;;1) i't/1>- \?, -s.s 
Cfo \o 2c to bO I<> liS l4o 3 . m 1'+/lfa IS g.s 
RC 8 3o 12 Sa ti.IJb 

l2o e. 3o \~ Eb 12 114 
130 e ~ \?, lo\'1- ib lD /~/:;>:! 14- 3.< 

~ 

14c 7. ~D 9 7o ll t7 So 1'/:zc 14 ~-.3 
(5<.\ 9 $C 10 . so lblz.c \(\. ""-,0 

19o ~ 2.0 8 I<>C 9 il CCJo "> ?..o e, bo !V18 17 .a... r:r 
14o 't 36o 10 1\0 9 i:l bO lb/:8 !4 .:::1..~ 

270 8 \10 4- \\0 e 12 G,o lt/itl 't4~ ~.-;;; 

27o 7 /00 't \\0 9 II 

I 



WINDS FOR HAWAII DEEP WATER CABLE PROJECT (speed in knots) 
(w'nd direction in decrrees or compass points) ~ 0 7r: <=oss S\():'.:> r 

day ,kime Lihue 'J(olm1.ui Uno1u ILih ZM Kahu1 ZM Dillin"'Am Hi C. 
w-.~-.).s- ,_: ... ,..~ 

'$/0 I2Sc 7 \}o 4 \9-D trll 8D \4il'o ,_--~ 4~ 
'' 

1 :24o Bl - - 70 ;o/i4 I"' 4,0 

2 )~o 7 tSl> 4 ISO 7(1<: 21'S" 12 - 70 "''I 0 I'\- 3.7 

3 :no 7 I~ 
, \-;b 4{7 bO 6, a. i'i- ~.~ 

4 ').aO Cj - 17o !,{7 -';0 <6 '4- g,? 

5 ).)o '1 I S1l ' 190 2/s; C..A._,_ L...-, . 1 c. --. '~ 

6 I Be> 3 I""=> S" 19o 4/b 
7 140 ~ :2J..o 6 - '2ct:J 2-'4- 1'\- 40 

'' 
8 151' \(o \7o 12. 23o 8/1o ?.,;r- Z> - '>7c ~Ira I'\- .::f. a 

9 ,l4o l'l 2e \ ~() II '2.$1:1 I l. {I'\- 7/j I: /• •J_ 

10 2"'10 J\ )q \80 \(., 2.40 1<-(17 

11 J"'o 2c{2~ \8<::> ,, ll: 240 I~M ;2..:_D \q,...i;:o - ? ~ 
·' ..0 

12 ).40 }I Ji \'10 18 l\ - ~40 '\-' ~~ 1"- 4.9 

13 251:> )\ l?fc 1.2o l'l - '.2£0 \(:,.-'"B I I 4.0 

14 :2b )\{ () 210 17/:23 '24o IJ/2o 2(.,0 21 . 270 \4.\~ ~ .::. 4, 'J 

15 .24o J.r/! \7o "20 2<!o rl(19 2.'-a ,q.) ;· f<:.. c'_. :) 

16 24o IB/24 \8() 17/24 '2]/o. \o(tq 2(L:, 1~/;(, '-.<; "-0 

17 2b 18 l?o '"' 1l<> 8(:20 2'::0 t-+/:~ 1~ 4 'J 

18 2b '1.l/L7 I '?a 14 '2"\0 11/IS :'3o :z/i'\- A· z.s 
19 13<> lb l~o 12. -
20 27o 4 I&> \0 '-""' «;, h 2\~ ll.o -
21 240 4- \~ 8 I B<> "'h 24o ·o/t' ·3 3,, 

22 23o "' (b<> 7 \80 c{(., lz4o '" ',o :a- 4.0 

23 2'-<> I; \5'c b lSD '\\-, 2'Zo 8/:o !.:;-- 'i-q 

4/0 280 7 IS'O 7 leG '\Jo 2l.o 8/:':) \"\- 4-_q 

1 2'o 8 l~o 4 - 2lo 9/~o ·z. 3.7_ .~ 

z 210 7 2lO 7 \qo 8 '0 l'lo 8 . 2',0 ~s 1"- 4.';' 
3 2St> r t 2lo 4 \80 b/8. 210 'cs ·<-1- 3.3, 
4 ?.10 8 2.4a 4 I 'Ia ~~~ Vf'tf._ S" /60 8 to \3 4S 

5 2_80 6 CAu-.. \70 11'7 190 b(IQ \,1 ,3.,£ 

6 28o Cj Ur::, .3 \~ 3/7 \'io 6/8 ,, 
.J.,.:;_ , 

7 28D 8 leo ~ . ; 

8 270 10 \7o \0 \8"' '1/7 22.S" \"\- \BS" ~ 1/o b(S I: s .3, 
g 7o 4 19o 12.. lea >IB 170 Bi,,ot I~ J,z, 

1 0 \90 4 \eo 10 z.so 4 9 I \/0 .,{o i, \ 3.], 

11 170 \2 I So 9 '20 7{10 ' 1'10 4/b l1 ;;. 5 
1 2 2:'Jo ~~ i 7c {, 'ZB" b/'j ISO 4i0 \j 23 
l ~ \9o 14 4o 7 - 2oo Z./4 \] 2 .J, 

14 2.30 !Go 17o e, - -zrn 19 \9'r (, ?co ::./s i"- :_.;,2 

15 \9o \J, 2.o r ra I 1/ 21o ~~s ' ;: :- -
..... ·..:-

1 1\ 23o 11 J.C 2..>1:> 10 6~ lb 23o '-/8 \] !._5 

17 2'10 (.; ?.c l'io 10 '<lC> 2. 'S" 2~ '-/8 \3 3 ·2 
1 8 23C 8 23o 't I Ia of~ 2S'D t,(e, '.3 S,!_ 

19 '22o e ;l.to 7 -
20 )4o 6 'kc 7 1\b l/4- 21.> \c(J\ 2-DS"' B 28o ?../4- .-, 2 ~ 

...;•..;, 

21 23c 7 14o 4 I "'"' L/4- Cp.LM \"- ., ' 
"' ' 

22 240 

"' 
IS"O 4 \ bO 1(~ ' 

23 2"10 12. (Sb 3 IS\.> 1/7 . C-.b, '--t--'" :s.~ 



WINDS FOR HAWAII DEEP WATER CABLE PROJECT (speed in knots) 

"I:! ( · d d" t" d rees or compass points) wln lrec lOll ln eg $"10<0>" 
day ,time . Lihn" :l(,.hnl ni Iln()lll T.i h 2M lrahul 2M Dillin11'Am Hi C • .......J.•NOJ '"'" P,.\j t,l 

-;;;o 24o II CALM !C.o C./e, Ct-. __ :~--- 13 :q 

1 )!,o 1~1 14o 4 -
2 11:\c 3 \7o >/7 -z ?,o "2.1 C~>-·-•·-" I~ 

~ .. -
;l4o IO - . -

3 :l],o II i4o 3 \'/0 7/7 c e;,._ ..__..__, II .ao 

4 230 Cf 170 ~ lSD 7/,o 

5 )40 fo 17o 4 \7o >18 
6 240 r:, i'BO 4 15:) 6/7 ~0 41~ ·"2_ ?O 

.:><·.;... 

7 2:)0 I~ 160 B - .s-::\ :;s ! I ..,; . ...;_ 

8 Uo '1 170 e 2ca "lh '2"r~ IB 2-D> 1\ no 4:~ 17 ;; _?_ 

9 )00 .:;:, l'iO 8 ~o r!to li'b 6_'3 II ";" ? - ·~ 

10 260 12> I </o lb 24o >h2 19a '\! B ' 4.D 

11 200 11. 180 14 '24o 7/13 2~ b,/8' I • 
'I ~-s 

12 210 1!, leo t~c/n 2SO 9(.-;_ 2Ul 6/8 '"7 3 . .; 

13 lqO 17 210 I'S/2• - 21o " ';:>, 
,~· 3 .. .; 

14 210 14- jqo 17/2 2'1o 7/t<. 2Z" \'\- 1"1,.. "28 2'"o 8 ·' ~':) 17 "'·" 
1 5 2<::x:o l~ 1qc 17/J 2<lo 9/cf 2]o B;'O -· -
16 l~O \2 \90 18 )~ ~0 '-/11 .!.so ialta,. I ; 

'' 5,3 
17 22.a 12. 18o lb l't 24o 4ft3 2-b ·a·~--'2.. '.( 4.0 
1 R 1"11lo 10 lqo 1?, l"'o <r,(q 2"o '0 /1'2._ .,;, ,_ 

19 2:J.o \!, 2oo II . 2&:> 8,'ia ' ; 2 '.? ··-
20 230 g l5a \1 19o 3,4 23o IS '2.10 2-Z.<L 

21 23o 7 180 \2. l~o 'If> 2'-o ~<\a \_ <.t- 4' . ' 

22 2}c 5 lib 12 I~ '17 
23 )40 7 \70 _12 i '""' 3/7 Lro ~0 S . .$ 

" I 0 2<\o 7 IS'o !'! 1 .;,c 3/r 
1 2Sll 7 17o IO - Ct~:.·-1-' I I 4, ~ 

2 no 5 17o 9 tBo 2/S"" 24~ 19 - CA .._,._1 ~'+ 4.9 
3 .. no q \80 B iSll "'(b J,oo 2 ·-.o '"'- 4-, (] 

4 22o 7 2<Co "1 1St> r-1" 
5 no b 2(o 5" l'-"' <"h 
6 :240 7 \7o 3 l4o V'b C~'-t-. ,'\. 3..5 
7 24o 7 17o 3 - '·,,0 Z;d.: \c. s .3, 

R ;240 b CA'-M - - {.C>') 12 
q 22o \0 '2.,;,o 4 '10 <f/9 ':0~ 6 81 I-~ ? ":' 

.;· ' ;;; 

10 20<:l 'f 17o 6 8<:> '\;f I ioo ;;s !q 4,0 

11 2:,0 q(lo t7o II 8a lqll '90 Ce \4 ~,_j 

1 7 no tr../lo l7o e -
13 27,c l<c 12 I&> II - C?'o 6 ·· .. s 'C. ' _., 

14 jG,o 1(, 12. .2SD I\ - 24\: 17 '22-o 8 'fO .b/6 !4 4.9 
15 2b 16/Zb 3o 1<::> 7c r q 6o "1/Co !4 3.; 
16 no 17/1~ 6b0 'l 7o Sl e 
17 l:l.o \~ ?,(,0 9 Ice 3/6 Sb 4 l.~ ,= ''1- 3 '--~ 
18 :no II 2o 7 1\C::. J/<t- 40 ~/:o 1"9- ~ -... ">._.:; 

19 ).2o \""!> J'JO b \~ b/(. 3"1) r,re, ;;-.L 3.3 
20 .23o \7 ""!.oo b \)C\ (J{ zso I+ c,,- 3, Co If ' I 

0 1~- i' 2 
<'J 

21 ).1>0 16 Joo ~ L~ 7/7 bO <:j '• ;, ,J '·.!: 
22 .110 9 'fO s \~ 7/8 ; 3o 4/&, '4 3.~ 

' 23 c:tq_t--\ 110 $""" 1\0 ~8 ?co :;·s :;;' 2 



WINDS FOR HAWAII DEEP WATER CABLE PROJECT (speed in knots) 
( · d d. t·on in de~rees or cRrnpass pointsl Wln 1rec 1 0 -:::r. ~=s . s-lc>Y~ 

day rt irne T.ihnP :J(,.hnln i llnc1u ILih 2M lrahul 2M Di 11 in I! 'Am Hi C. ..... ··"""tl.J ..._·..&f>.\IC.) 

7/0 27o 4 i Uo "1 1<\o "17 -

1 27o (o I - - c::o 8'~~ 
. ~ ., 
0 :>:.· 

2 250 s- \<\a ~ IIO '-h "23> l \6o 6/rc:: 1--'> "2 ? ..,. 
~--

3 ;2.40 7 \4o ~ 110 3/-e, bO e,:.c ~ 2 
? ' ~--

4 2~ b lSD 5" \Ia 'h 4<::> s· '" 
12 ~ .. 2. 

5 )4o s \~ s- \Ia 'IB 
6 ')<D b lSD "' \p ''rl8 """' B '-=: l4 .. . 
7 }7o b 140 5' -
8 ).o;;o 7 \Ia ~ - - \'f 8 g) \CI , ~ '2._ 

·~ 
? ( - ~ 

9 ).So 7 J<,c s- 70 12(,<; 

10 I= 7 :>2o 9 80 llf<7 S'lS \?..(t:.,.. \3, 7 ? 
~·;;.. 

11 joO 7 3o IS' Ba IJha ::r> \2./':J. !,-·\ 3, 2 

12 \10 9 .3D \6 eo 1218 so !-._ .·.'-1- ;:,:: 3,,2 

13 l_l,o 7 -'!o 14- - to . .,_ ',:, 11, 7 • __ , 

14 1\o 9 2o \4- 7o 1~/1~ 13> "\ ]o c; &a :a., ;0 ''2. ' . 
-·~ 

1 s 'fo e '1a II 86 12/ill 
16 lao 5 2o IS' 8o lc(/1, 7o +'IE 'A- 2 2 

17 \00 7 3bo 14- - bO '4"8 i't- ,j..Q 
t I I 

1 B 80 G 3~ ll 9o "711 !::> :lo;2~ '2 4::> 
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20 &a 7 ~0 r- ?c l't-/17 loa 4 e,s; 17 (,o I/' •'' \C. C::C1 
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21 Go G "'to ~ 7o \'!,(11, I ?,a IC+/I'.o !!;.. 40 
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23 1bD s- Jo 9 'lo lc/1111 "'=' \4/;;l \<I. "._0 

8/0 2SD S 8!0 b '7o l~/1'1 .::a \4- ~ ,k!,. .a:. a 

1 ]fp e. \90 s -
2 'l7o 7 1ST\ 4 \20 ~/.<i l4o b - ~ i<:o:~c I'T 0(, 
3 2SD b c..,~...... ........ Ho 7111 ~ I if&: 14 4. 'i 
4 2b0 G \'!,a s- \'2.-o S/<o ru ,.;,//~ l"r 4.~ 

5 ?.60 6 ko ~ 1)1:> rlB bO [2_ .''IT'= 14 d.O 

6 2S'D f, lC,.c S' IS'D 6(8 '"70 \o/\ \q. q 0 

7 2SD 7 14<:> 4 . bO 12/lq.i 1,4 ~.o 

B '240 .s: ibO 4 9o Zf(o bO ', 0/ ,?..)_ I a. · "'-, ct 

q \\0 5 16e:. ~ bC 1[_6 40 ,; '31 ~q_ 4" 

10 i o;;;o 6 2Sl:l .q. 3<:> 2/b IW''-'1 5' s-o 6/R 14 dO 

11 \g) \4- 3tc e, 3\C> 1/<j- •4o 8/' .C) \4- 4.-1 
1 ' 

17o ~~ 1(0 e, - 30 8no I .• ,.., d,_ q 

13 I ec 14- Jc 10 - 4o lei.''~, \q 4.q 
14 \'lo 12. Ia Ia 70 \0 n. :-o ~;;!: '+ I!, 4,0 

15 \(0 7 2o IO 8<:> "1 11\f Stl ~a~··2. 
-~ ~- C? 

16 so ID '1o \0 . 

17 \cO 7 '20 II eo "'( l't 
18 110 II '20 7 so 811?. (,o ·2../\~ 8 4.0 

19 2St> b jf.o 7 eo Ioiii 

20 :J.2o ~ 3D 7 ~<:, G/12 60 '2.../•'-+-- ': '\- 13 
21 .280 G be s- 8" 8113 Co !'0 /\ 2.. cr 60 

22 ).<jo 7 3_;,0 b '"" lli13 ' -o i~/10 " /. ? 

23 ;l.<JD 0 J4D 5 {;<> 13/1'1- so \4:'<:::- q ,..:'.0 



WINDS FOR HAWAII DEEP WATER CABLE PROJECT (speed in knots) 
(w"nd d"rection in dearees or comp~s~i~ts) l l 0 

"'' ~ SI~S' 

day ;timE LihUE! :Kahului Uno1u ILih 2M ahu1 211! Dillin<>'Am Hi C. W•l'loll" ,__.,Jj.,\,)~ 

9/0 2SU c; I )?to <a (3::> 13/14 
r.-e_;.f7,7.J"'"'J 

~0 
I/, ilf '4 4" .~ '.a '' 

1 2qu II - -
2 'lt\D G - su \I/!~ .c'«() i4 'o 13 ·---=. ~ 

3 )E:O 4 - 8::> b/llo Zo ,_ I<~ i? <~ 'I L.,· ........ 

4 no c1 2o C<, D) 1'1-iib 5o '" '" '.C- «:l_q 

5 ).lo 7 <!o 

'"" 
\cG 2.\6 !;o iz_ •.· ~ \:........ "-7 

6 :no '0 3<:o. " 7o II IN- ;a '- ! c: Q,:9 - 'o 

7 Jec' I 4c -~ 3c 1'\-1 17 ,;o 'c "2 13 C) 

8 J.7o 7 '"' " '1o J,f7 "ro 1,·+' :~ 1 ..::::._ 7 

9 so 5 3bO b lo 91,7 30 ).../''- 4 ~~;) 

10 7o (;, 3c ?, 70 II I !'I 4c::J 'C.:'b "' .:.:... 0 

11 "-to B 2o \3 'P t>li-c ....--~c) ~ 

0 (.; .. ~ _:') 

12 ?o 'f 3D 1"<. lo 12~] 4c ~ ''.' "' '"-, .] .. 
13 Ito "'! '"' 1'\-- . 60 r: ;,'·' 

,,....,-,4:' B ·-. c"J 

14 llo 7 2.0 q 8<::> \\ I" ::v \ti:6 ' -.:.. .,;:_::J 

15 9o 7 4o 12 7o \2 (t<o 4o ", '8 >~- ~·---l 

16 \oo 7 3a 1'\-- . ~0 iS/1c ' "'·" '~ 

17 lao (, 1c-, OJ 70 1.~ ~~ 3 ·~ :c;> - <; :J \_;, 

18 7o (, 2D I I 8C:. \o It ::') \C. j '2!1 ( 4_=-

19 SD .s- "2o '\ 8o \I I(, "' ·'-''." ,.;: a.;:;. 

20 I ~oa s- 2o 12. \ex:> 9/tc. ~) q..l.e . s .::::; :. 

21 21o 7 2o 10 qo 9116 

22 280 "' "'" '1 _Ha \Clll :::"tJ ·,; .fj '" ""'" . 
23 27o s- 3D "7 /o \3/1~ '10 t> L.c· ....... f<" ' ~.,0 

to I 0 2~o b 70 ,;- '7o >(,~ eve 23 .!:D ~ : ,, ·; (:,.,? L , '•'I 

1 24o (, - - "10 l4':r, 0 4.0 

2 2<oo 7 il,o 4 \'la 'B ~ \.:l. - :· ,.-" 
"~ c 

3 1Po '0 14-o s- \2..0 . TIB .:D A·':~ 0 "'· 0 

4 27o e, I '+a "\ \20 "l<e A-=> '4 "< .. 4J 
' 

5 2Ra 9 I '>tl 3. \2o 111 .~0 i() ~ ,~ 8 "'· 0 

6 11o q I "<::, 3 \\c ~8 go It}!'+ 13, 4-, .? 

7 27o q 16C. 3 - 8o 12.-/: c;.J '1 4.'·7 

R 18o q l.!,a .,. -
g 1<;.c s- Zc 2 9o lo I~ 10 . t..l 'c_ I ~ &:\. 0 

10 lo G iD ~ 7o \c 11 I be 'U..,i.' 
'' ~ io ' 7 ~. ' 

ll 2.o " 34.:> b Cfo \J Ko 'fD :~:'E 0 :z .:; 
12 ilo 7 33o 8 'fo II. ,.., 

':'"0 ! ~/z.., 8 3, 7 

13 Ito 10 La lo - bO ''"h ':0 z.?_ 
1 4 &_, 8 "o 7 8<:> 12. ,q :P 1(,/'l: 0 .?3 
15 <io R 2D Ia 9o 1\ 11 m lb'''Z.o a 4, 0 

1 li I\ a 8 s;<:, I I eo 11 I ~ ~~ l:p A ..;.. -.:..-

1 7 Cjo 8 2o \0 eo I I 17 .:ll ti./:s ':j 4. ') 

18 60 9 4o 7 7o l<>tlli *' r(,l; 8 •C 4.'1 '-' 
19 3o 7 ?2o 7 - 4o 1;, ira ·-· .:-::a 

20 bD ~ qo ~ ~0 e, If "kl I ~/:o :4 L::.. 'J 

21 1.~0 b ioO 8 \00 "'I '!o I b/Z<l ·- ..qa i; 
22 ;160 7 ISO 3 8::> 917, I7.J lt/13 1

1 '1 4,o 

23 ).7c 8 I~ s 9o 9 '" ~ 1'+-.'!e 'c ~.·:J 
-~ 



WINDS FOR HAWAII DEEP WATER CABLE PROJECT (speed in knots) 
( · d d" ection in de~rees or compass ~Diets) w~n ~r 0 .,. H::>;;:S o:::_,:,N$1, , .. ~_luo-;-

day tt imE T.ihllP :Kahului Unolu Lih 2M "ahul 2~ Di 11 inl! 'Am Hi C. w"""" i,...JA>l~ 

I\ I 0 24o b \?,a ~ \2.0 "'" 
............. ,_......, 

G'=' '*'" o •O 
·~ 2.-0 

1 2'+o 71 /bO "'t bO : ~ i'·:o 
'· 

4." 

2 270 7 (\cO s- \~ 3/~ 9:> 
,_._ '-
'· (,' """ 0 ~-:: ? 

3 17o 7 I s;:Q_ s- '2c= 2/!i; 24D 7 "' 8/C ..:::1~ 

4 180 8 I (co 4- 2~ 04 -za i 2/ 'c;.. ~~ «-.~ 

5 )60 9 {60 s- \:;:>,0 1(7 -z,;, ''·' ,''I' . '" 4 ? 
,.<..- ''0 'T 

6 17o 8 (<,<::> s- '2= o{., 2o ·.:. .' •d,_ ~ •C:...,.Y 

7 )40 '7 I~ r - 2o ' \q_ 4, q \01\2. 

8 )70 9 C.... ,A-i-r-) 1\0 •lio iO lc:Jr; :a... ~. ~ 

9 3fo 2> 3 ""' "" 7o "!(,., ~~ ~/B l<L c._::; 

10 C,o 7 lo 8 lc<> ?I• t ~~ <C ·~ ·~ :. CJ 

11 "0 8 2.o 12.. 7o 8/o_o .::-:> 4:/ b . "- 4-. :J 

12 bo 9 3'<0 IL 7o 11./1?, ,~_-:::, e ., '4- ...::..:. -~ 

13 G;o I\ lc I I - oc- \0 Bo f.-'8 I.Z <;q 

14 "0 lo 4o I~ 7o 1\{_i( 6o b ,;:; v '• ' 

lS 7o Jo :st> IS" lo lo(l"\ :;cl \0/12. '"~ '\ 9 

16 7o I I 2o IS" Be> 1211'+ "1-o >::t':2 ''"- 4-Q 

17 so lb(l '2.0 10 
\ "'"' \o(i" 3o .. / '1-

L ~C:- 4.' 

18 ?a ll. '2.0 'l 8o \Oii3 2o 12 /<!. :c,. 4o 

I 9 7.o 14 Ia 9 - 3c '2 /lb '3 ..::::..,·:::. 

20 .1£o 9 .20 B gco. ~l·f 3o ~/ 8 ,. 
·~ 

.c~ j 

21 2o \ I .~{,a lo ?o \J ll 'to •: ... ·;'b '.'\-- -<;;> 

22 lo 8 %0 7 7o \o 16 4o 14,/;~ B ...:;., ~ 

23 ]<;c;, s- 4o ~ "<o ic(ilc 'To r 4/.r'o -
t-z. I o 32o b "'o <q (,e ~~I 1<o "'io :~/·g 1"1 :?.1 

1 jn:, Ia 3bc> (:, 

""' \!,, ~~ 4o \6 :zc •c .:.::., ·:; 

2 (D) 7 ~ s- C,o 7 IS 4o if/18 rc.... 4-0 

3 3to " 2.0 3 (,o 12 l:f ~10E b "'la '<'e ''+ -4. a 

4 29o ~ -ro 4- G;o \3/ll "'\o ,.,.,. :"' \.::; L,;, 

5 Ji.o b bD .,_ 7o \:!,(1((. ~ 14 11( '3 4,0 

6 "'lo I~ 'To 3 \ao 2..(,, s-a 14il~ \:? &,o 

7 4o I~ 3c 3 . 

" 1'1il8i !] "i. Q 

8 4o \b S\J b 9o 'I 11:1 --c 'q.' ··~ 8 "'· -' 
g 4o Is 3t,o '7 9o 11M- I 
1 n 2o 2<> 10 13 8Cl 9/tio I '0l \4 ;•o •C 

'o ~.·::-

11 & 21(1~ s~o D I\ 8D 12(1 •6o :.:t:' ro '' $.~ -
1 ~ 4o 7.2 2..6 17 E>:> \~ ~c t ~/-to e, "\-;0 

13 4o \'0 \0 17 - '0 l ~Ls_ 8 .::!,? 

14 lo 1q 1~ 2o 21 7o llo(lc 

15 2o Zc 3c 19 7o i>(x so 18hz B 4. 9 
1 n 30 22_ 3a l'l Go 18(21 so :;.;/14 '2> 4 0 

17 Jc 2c J<.,_ 16 - 50 I B/=:: 0 4,•J 

18 40 <.o(4~ 3c \~ 7o 17{22. ~1) ' 2oj 22 0 ~-::c: J 

19 JO 16 24 '2-D 22 - ~ !B.·:J 0 a. o 

20 ]0 \q 2> Jc 17 __.,0 \8jl.O -::::0 '22- ··26 \::> "'. q 
21 4f>. '2-2. 2.P 18/l• eo 12/<1 rn 2.0(1!4 L1 ""1.1 
22 40 24 1,0 \q 1o 1'1'/1 ~ ':::"' ~o/24 9 ~.'f 

23 40 2\ 2o 2.0 '\() t:>12c 6o .:ZoJ::t ~ ..,, 
~ . ' 



WINDS FOR HAWAII DEEP WATER CABLE PROJECT (speed in knots) 
198G !'---IAI2."-" .(w1nd direction 1n degrees or compass points) ,-,=, 

~;;:;::...=--, 
day{time T.ih"" 'l{;thnlui TITlolu ILih 2M l<ahu1 ZMDilling:'Am Hi C. "-''-'"" ~ _,,..uc, 

1~/0 ~ l'i' 3o 1'0 'lc 7/LJ ~ Zo/24 e, <: 0 

1 4o 2ol4o 12. - t:,o '.'il'n s <O_, 

z 4o I/", 4o lo 9o 1'2.123 7o 18/n 8 "'·' 

9 Jc 2o '1> 0J I e, "'o 1>/u leo I 8'2D B 

10 ]o ;..In .l.c 17 80 \(.12.1 
~-.0 

12 "io 'lo~ 0l 18 - G.; 

16 S"O 18/z." <\a 'LL 7o 23 2~ 
17 S't> 2o 4o 17/22 8:> '212!\ 

l B $;b 2?.12.7 Jo IS" 7o I 7 2.4 
19_ bO 24 4o 14- -

1 rll 17/H "10 18 - s.:-

3 S'D 2o bC lb 9o \';/28 

7 be> "Lo 1;1) II.. -

p.; 

11 bD 16/; (· Sl) \e, ~ \OJ \1 23 

82 

15 7o 17 )4 Sb (qjlCo % '2-\ 2 

16 ~o 18 &D 1~11"- Ro "2-i 2. 
1 7 c<,o \9 4o 10>M= 'to tq(:/51 

19 ~ lfo 4o 17 -
20 '-o I 'B '1o 14- "lo 1<1- 2.q 
21 {,o I 9 2.o I\ Bo 'l.2./lk 
2 2 {,o \~ '20 <2 s~ 2.2.('/B 



WINDS FOR HAWAII DEEP WATER CABLE PROJECT (speed in knots) 
( · d d" ct"on in dearees or compass poirts) . w~n ~re ~ 0 ' S" teo:;,~ 

dav ,.timE T.ihu" :Kahu 1 ui llno1u Lih 2M "ahu1 2M Dillincr'Am Hi C. "-"1.~-,.ID$ I- '--'"'-i'!~~,5. 

I$" I o Go \'l I "2o I~ lo::l \ l,j l 30 2q.13~ -- ,;:;]...., 
. '-

1 (,6 =-14o 2o - 9) -:·q./ja -~ ·=~ 

2 "= 15/:z.: 4o '2o(~~ 8::> 2.2{ ].!. "70 "23 . ,S1) 2'\.'25 ·2) "'-2 
3 """ \5 "'to 16 6b 2.o IX 
4 bO I? 4o \S" qo lg 28 bo 24'28 ''3 ' ' ""'l 'c:: 

s ,;.o l<:o 4o 16/J.S" 'lo 12 2( -o Je.izG. ::J -=j' ·:: 

6 7o 110 7o 13 eo :1.?. u :-~ 22. /2'=- -9 .;:, C:·· 

7 lo 18 \oc 7 - = 22 ''28 8 
~. 

"::LL 

8 70 l'L 70 \ i - 7s 19 "'S" 1'6 
9 sn '-2/tt "L= 7 'lo I>M (,a zc_·2o 8 :<,.:.:. 
10 hO 18 3'1-o '1 EP 1'1-12<- 0:) l-o /-;z ~ A g -.. 

11 7o 2..( I '1-D b 9o 1112.1 (= 'Z.olu s b.:;~ 

12 GO 19 c.o 1eh - <;l) 2J:/z.B e e,z 

13 {,o 17 (.,co, "J.2, :l - 5:0 :l"t./2~ 3 '3.~. 

14 ;;a 1'1 "lo 20 )~ RO (7 I 'I 'Co '22 9~ 9 SD :2i./~ 0 8.:,: 
15 b) II k>J.!, '!J:o B:> \\ 2( ~ .2-o/Z-<:. 8 ,.,, ' 
16 lo 17 !,"0 1.1 t8 8::> 12 1C 0 }ojZA 0 0 ~ 

.C) 

17 7o ll 7o )( 31 ~0 -z.o;'~ 9 8.'2. 

18 7o \R 5b li. n <Jo 18 2.1 bO '2o/24- 0 

~."' ' 
19 7o 11'\ 4o 17 - 6o zz.Za q ':'.2, 

20 &, 18 7o 12 ""70 ~~ 12·1 BS" IB<D e,~ I\ "' 24.-'":.8 0 '7·8 

21 50 20 8t:> \2> '70 18 2~ (0 Z-D/2 b 0 "2> 
22 ]o 2.0~ ~ 12 'lo \D I :It ::D ;J.e ::'t " 8.2_ 

23 t)ICI I <he> 8 Be> n 1. .!.\) 2z./z-~ :o 6'.2 

10/0 Jo r<o \OD s- &:> fa_ lq so oM ':. c ~ 8.2._ 

1 G,o IS" - - .)() z.o/.-;~ 0 ~.::___ . ,_ ~ 

2 7o 14 - \cO 1./22 - - 511 2-o/U C> <3.2 

3 70 I~ - 'lo ~/15 ;a Z¢(2ro q 8.2_ ' 
4 7o 11., C,O 1 \~ 2/13 .so u.'u "' ~-

I a . .:;. 

s 8a 17/12 \6D 4 be •h 
6 lao 2.( 2S'O ?, le>.:> 'II' 

7 '10 IS"" \1.0 ~ - 7b .?c!l.h.a; 8 s,.:_ 

8 'fo IS" loa 7 \<>0 "\ II q~ 18~ - '>'~"::'> IZI! cJ 9 g-
'-· • £.. 

g <to I'/ \S"O 4 qo II 1'{- Sb iV:ISI 0 ~- ~ 

LO_ '10 lb IO 4 'lo 1211~ I (C> ;.z./~~ q .~. 

'='·.c. 
11 \30 l(o teo f;;'" - 1"!D 18 !'Z."t 9 ~::.. 

1 7 C[o l7 (,a lb \OC> 1'!.(18 b~ :e:':2 Ci '3.2 
13 "to IS" 9o 17 . ;o . l-8.'-t..? 0 1.-
14 eo !'r" 4o \71'!.2. liD Ill!' ~0 \~ lo'> 7 c. a ,2c /~:1 0 8 .• 
15 So 14 7o 19 \10 14122 (,c. 2.') >) '7 :-}_· 

' 

16 '1o 14 - - ~ -:cz ':: r '"l -
17 qo \1 eo 12 - tb 14/Jo B e.~ 

18 9o II ~ 18 \= 1112o 70 2o/']C::, e, a.c 
19 'lo l'b 8o \_1., - bD 2c!:z4- q g,·, 

70 qo ~~ \10 Ia 8o t~N! - lOS" 12 8:> 2ch<, 9 8·2 
21 '<PIS"" 110 c qa lc/2.( 8D 22ho R ·' <40 

22 80 I~ ~ '4 \00 17(20 '70 Je-'~r 
: .£-oo 

q 
()• ~ 

23 qo IS" 1'10 8 (oo Bho ·:Co 1. '8.r'.l "' 



WINDS FOR HAWAII DEEP WATER CABLE PROJECT (speed in knots) 
198C. f.-\P.L"-1-1 .(w1nd direction 1n degrees gro=£pmpass poivJ;s) ''""'~ 

dav;timer·;--;;-,o 1Yo""'',; TTnnln T.ih2M ahul ZMDil1inQ'Am Hi C. "'"-'"' ~-'~"'' 
n;o 9o lb 1 120 4 1oo ofq 7~ e/z2 ~ ~ ;_ 

1 qo I~ I - (o ig ;; " ;, • 

4 leo li 1oa (;, CJo r.(il ~o :;,.'-::,::. o C(o 

5 7o 3 llO 7 I '1-0 71.2.. 7o i 'l 22 · o .. o 

6 29o 10 CAL->1 12-b 1>/q So '.3 :: · ·) 

7 l90 7 j(:;n ~ - "'~0 \6/Z? 0 

8 290 - p, 14o .q. e.o 6/' 1 so I"<D IRO <t-
9 27o 7 \PJ::) 3 8o l"r/14-
10 4D e 17o .q. 1oo er,, 
11 k> e. 1 7o 4 Be lc{r 
12 7o 12.. s-D I-S" 7o 7/iq. - '',:) 

13 ~ 10 40 1'\- - r:-. 

14 7o \1 ~ f, 7o s:fq 30 \3> .34o '1 

17 S'b iS "2o 12. 7o 1cfl.i 

. , 9 SlO 14- 3t> \\ -
20 40 II ,, 4o 12. ~'-" 
22 3o 1'\- 2o 12... \= 1<o(z.1 ~D Zo/26 !o 

23 ]o IS"" 
l'tl/0 .lO \b 

lo l8fH 
2 \0 ,~. ~ 

3 Sa 14r1s :o 
4 1o z\h~ 
5 3~ 12 70 i'1:-/ i:.C 9 
6 

7 '1o 8 -
10 1'7fl_l; 

Q ~ \0 - ..::~. -, 

· 1 n ..::.;, .') 

]0 K 8o I'Ji 
1 , '2.0 20 Ia 14- - 4D Zo}, ''l 

lo lo - 40 2o 1'24 q 
lo 2o/l1 

15 10 ~ 7o /(,{Z.I 

<""">" .-, 

IO (q{z" 2o 14-- '"' ~~ 21 
, 8 ~0 17 3D lb c;c II' 2 

IO 14 b \1 -
20 ~o II 2o II 'o 17 21 1\ 2.4 30 ZI<Ji 
21 Jc;a IT 2c 12. 6<> lb 2.1 

22 JS'tl \) 
2 3 '2.0 2.C 'J7 



WINDS FOR HAWAII DEEP WATER CABLE PROJECT 
198b 

da_yjtime T.ihn" !Kahului llnolu Lih 2M ahu1 2~ Dill inE:'Arn Hi C. '""'·"'•' ....,,.,.,, 

19/0 10 II I 2o 12 16 19/22 

1 .:>~ 12 I 4o 12 -
z lo 20 3o 17 1"'- 18/22 3o 1'\.a:J 

4 ]i'""D I I - .:.a \"!(~ 
5 10 12 4o /0 -
6 "2D \7 "'10 t2. goo \o{~~ 
7 Z(l::> to 2o I ::5" -
8 to 2o/lk ]a 1'3:. - ~0 1'1 
9 3c 23 1<::> 1\ -
10 4o 23, 2o IO ]a 1'!22 

12 3c:o. '21 3<:> II ~ l'l/2..l 
13 '40 '2° 21 <:\0 1<0 -
14 3o 2< ).q "'o t'\- Zo 3.- ~~<D 

15 4o :l2 1.o I+ Sb IB/24 
1 6 3a '22... 1.o 17 "7o Z2..ll 

17 3c 18 7..0 1.-- Go 182~ 
1 R ..b 2>-/:g:, 4o 17 k,o 22@1 
19 2>o ~1-u:. ?..a I 'I -

21 Jc l'j 4o I~ 7o 14-/24 

22 60 lq ~ 12. 7o n/24 

Zo/ o 3o I \.a '2C> 12 Sl:l l~/i4 
1 lo 14 3o lo -

3 ]~D Ia "tt 12 -

5 3C> "LI 11 4o IS" ]c "L< 24 
6 -!i1l 2A 1 3a 12. ~ 2124 
7 40 12 10 17 -

11 ~ "2-o 3o 16 {,o 17'lc 
, ? Jo lb 40 19 leo \:rh.c 
13 "2a l<o 3o 16 -

_14 2o 6 'Zo 17 SO l~ko 
15 SO 20 lo lb ~>o 17/:16 

1 7 $t) '2.. 1.0 12,_ 1o 19 /2'\-

1 9 4o 2o 'io h -

21 Jo '1 ne so 1 s- I CP tq(2.f 
2 2 3o 'l.oj?,c rD li' 7o IY/1.!:, 

4o 22/2;;. ·o 

30 zqlz~ a 

4o "U:_-5o 0 

3 o zq.lze, 'l 

:?c .:<.4 30 8 
!o J2/2B 6 

40 IB/24 5 

·.:;!, '~ 

s:: 

8.::. 
8.;-_ 
8.2 
g,z 

8.2.. 

8.2. 

- . 

!· 
r;.e 

<'-"·'-'' 

:: ' 



WINDS FOR HAWAII DEEP WATER CABLE PROJECT 
:t"l c:c-(" 

day/time Lihn" ;l(,h,,lui Uno1u Lih 2M ..-ahu1 ZM Dillin"'Am Hi C. Vl•.-..lilj """"'-lof>.\)'i.,S 

21/0 40 tq/L.bl "20 a 7c II' IS to '2.oi;4 0 
~·-

1 5o l'c3/JS SZl 10 . .r/) :s; =· 
~ ;._ -
"' •L 

2 30 113 ~ G_ be 17 /;,_ ~ ::-':) '3(i2 ?-, c ' 

8/17 4<:, ' ·; 3 4o 20 ~ 12 loo {8.?2 ~,: 

4 3o '"11e 40 12. qo 1 ... 118 'to 2o,:~~ 6 ''k 
30 "\o ll 4o 1. r:,,: ;;._ 4 "' ·~-- ' 

5 '20 - "'' 
6 "-7 (;0"2"1 ~ te qo lc{iq h 2-e:..''t£ 

"' 
S' 

:I 4o 2c T7 4o l<o - f'\o 2q/Ja 'I a-
'---'',_:_ 

8 "\0 I~ "10 1'\- 7o L<f 2'1 

9 Jo 'lo Sll 16 7o )c. 2,] +:::l ..?<i ~~:o "> 'L-

10 4o '2\ 3o lb 7e> ufJ.? ~ 2·<~ ': ? ' ' 
_)<<-. 

11 "'lo ,q s-o 17 \:',0 l't-12:2 : -~ t.q ~~8 9 ,:::;,~--

12 -'10 17/Jj 40 lb b= 21{2'1, :0 ::..::.fz_~ 3 ,, ' 

13 Jo '7 '10 15 - ~ :i-2 12;; 9 -D·~·, 

14 !J:J 17 /2'':> 4o 18 (;,o 2~/lf, ?>:J ~~./r: " -

~5 -40 18 4o 17 ?.o t9/~ "'0 ;..~ i].C C' -
" 

16 -40 1qhs 40 1"\- <:.~ 2o, 2,7 Lc, zc 't'3 "' -~ ,-

17 ""\0 2.1 ~ \) (;0 e, 't<to J;, ;!;,_'!..2 "' -:'· ... 

18 "10 21 J,q bO t<o '"" nlz-7 "io "2-b/:!2 C' ,-l -
Clr.c.. 

~9 SD \q ·~ 4D 16 - c;:-() '2-6/~"' 0 R,---
20 40 24 flq 3o 17 ~ 2-"\ lR :::-') 'l~(j.o s Q-

21 s-o 22../31 ;sa 20 (o 23 IYt .3a 26/3 c Cf '!.2 ' 
22 so 2" !tJ (;c 2"i lR 
23 Sll '2-'l.j )_l) 2o 18 ~:U> (, 4-o 2~3,.., 6 9~ 

'2l./ 0 SD "tZ. 1_c lie "D 2.o/ 2k -zo '2-"1-;)c 5 :'-~ 
1 0 2~2c 'lo 2o -

2 g) 2 3o 1'\- c.c, 2J 127 7 .0 2'1-!S< 3 8 ,; 

3 30 -;q (6 13 (,o 2o 2~ ~0 24/Jc B B.;;_ 
4 40 2o "La 17 C,o 2!/l'/- )o z+lze '7 .s.; 

' 
5 J,O 20 2o \C. - 3o 26/Jc 8 6.2 
6 40 'Lo 3o IS' r;,c, 21 {2_\ 4o 2biJZ 8 5' -, ·,· 

7 ""\0 18/JS 2o 17 <io '4./3d e, 8.: 
H 1o 2o 3D \'\- ~ 211(27 3o 2r;/J? 6 s~ 

9 "\G 
I"' 2c 17 S'b22. Ilk So ·z-"- ::S 5 2-2 

1 0 3C> 18 ?P 15 m '-z, I Jo 2,/3 2 8 (,.~ 

11 "\0 22. IO 18 1o 1812 :o :2'b /J 0' 6 og.:-_ 

1 7 Ia 20/JS '20 1l bo '1.1 L' 

13 4D 22 3o 1'0 .• 
1 4 "'\o ll 20 \'I {,o 7'-fltt 
15 Llo :lJ 'J.o 17 - 4o ' b '· J41.::B, c" ~::> 

~6 :3o 22 40 '7 ""' u fz-1 
17 30 21 lc 18 8c. I<; 12!' 

18 4o 2o 4o \!;;' ~ 17/:z_f' ::.o 24/Jo (, r ' 
b.~ 

19 ~0 21 40 l<o . 4o 24/23 B 8,: 
20 40 17 40 14 \3<:> 12/Lf so 24/_~o (, g,,: 

21 20 14 1_0 12 7o IS/14 I;C 2cfl-e ' b ... 1,~ 

22 ~0 17 Jo IJ ~<> le.kf ::r, 2.2/:?~ 
.. -
,-- "• 

7' jO IS 3o I I 7c lb/22 .sD zqj_ze ~ s.--~ ' 



WINDS FOR HAWAII DEEP WATER CABLE PROJECT 

e.. ro•.s· £:o)..O!o<•T..li,....J 'r\OQ\ 

day /time T.ihute !Kahului Uno1u Lih 2M ahu1 2M Dillin!!. Am Hi C. Wr-...l,Ol '-".)~&!. 

:23/0 :0 17}2.51 Jo 12. Eb 1c(23 ' :-J 2-4/-zo .., 02_ 

1 k> 1'1 ·- - "1o ' ~2 ::_;; 8 bb 

2 '0 IB - (;o \8/23 ':1) 24.'?' "' 6.-::: 

3 7o I 'l - 8CJ 1&/2S .ro '24··jo 8 S'.~-

4 so 2o Sl) lie ')o 12(2(, .ro zq./zo 3 ,;_;_~ 

5 be 17 4o 14- '6"' 1!>/14 'D n:'-c. 3 ·;.-,_ :__ 

6 &o 17 4o 1"- qo lr/21 (o 2zizs ·" .-..,-::.. 

7 0:> 17 sz, 1-S' - ':'!:. 1..o/ta. 8 ~-' 

8 tn IS" rt> 17 'lo 2.1 {n ::D ;;.c,(H R '."' 
9 n, IS' bO 1$' 7o "'22 2~} u lt'+ 8 ..,__.,~ 

10 ,S<l IR 4o ~~ /1'1- G.o 2o2.( 4o 5 c:c;. B """ '·-

11 bO 16 !:,6 17 G:o Z<>{l'j- .\\ ur~ 6 -,.~ 
12 7o 18 ~ 19/21c C,o \8(12 8> ~ ... 2'' 6 r .--.,., . .., 
13 (,o 17 4o \') - :ll ~-~ ·t; 8 .,,., 

14 Go IS 4o 18 7o 2o(l-2 4o 18 22. 8 £.b. 

15 7o '"' 4o I~ C:,o 14{u 4o 2.c·;.;; B ::;,.~ 

16 '0 16 SC> IR "7o 18 124 :7) 18/.;<-, B 0 . .:::. 

17 &a 14 St> 1'\- 7o 18 /23 4-a 2-o ;: ·-?:-, bJ' 

18 bO l't (,o 9 (,= 18 ILl m 2o/24- q ' ? •:.0 

19 f,O 14- bo I\ - so '8/n e, ( 
~--, 

20 t;;o 4 -~ \ I 7o \~ 4o I~ 8 ::') b ' ' u, -::··-:-:. 

21 so 1<=. 3c 14 '= ~ JSJ .:::') :~/n. 8 6-b 
22 4o II 40 12. \30 11/20 4D H.,, -'1:c 2, ;;.-~ 

23 so l<t- 4o IS'" 7o 14117 sa 2-0 4o 18/2l 8 LD 

24r I o 7D 14- 1.o 1'\- 8o 9/tS: cio !- 3 (.(., "".,: •.. D 

1 4o ll, - - 4o t(.(t.. f .::: ,J 

2 ,$C) \2, SD 4 qo 7/11 4o l'r ~~ ·~ 4J 

3 fa 12. l'>tl 4 ec:. "f•o L1o \(.,.l :~ 6 L.- 'J 

4 IO 7 110 b loo .s-11,;- '0 \'i-/iC. I 4,Q 

5 ~D 10 12o $" I= .s-{ID (0 [~,':CD ~ 4.~ 

6 7o I I 14o b liD •IB 1,':) ! q.' ! ~ 
"" 4'? 

7 7o II l'lo ?, - 1-.)e ID-1\' 4-CJ 1<-/ 1'1-! e. ~ -J 

R bD \D CA1-r-'l \20 b/7 .d.~ ,,lull 4.~ 

9 bU II 33<> B (p f'/e, ,:,e:, \2 / !t-t-1 ? C:....:l 

1 0 ~ ~~ Joo 7 8D ?/1~ k 2-•-3c 
11 .\,"1) 10,. 7o -;;- loC:. Hf,• ' 'd'> :<,! i R• 3 ..:::...._-::. 

1 ? \\:l 12. 4o 12. ec. 12/1~ -~-_(_] ~ e ,: w s 4.0 

13 ~ 12 '10 12 8o 11/tlo bO 19- 1
' s ·'"\ "'·? 

1 4 2o \'I- Sll q - /6o ! b/,'8 ?l L, 0 

15 Ia I'\- S6 7 ')o I> n C.o /(;,! '20 6 "'·" 16 3o Is- - ~0 \~ I~ IP-<> :~ ''(_r ~ .r:,- :'"J .. 
17 2o 14 3t> ID "lo '"' •7 7o 16/3 q 4.CJ 
18 _3t,o I I 2~ s- lo<> B/1'+ 7o 16/UJ 0 

..q' 7 
19 3-S"t> 8 is-D 3 - 8o /!.•;.o q ~r.? 

20 to 7 7o 't I 1<::> 4(S eo l~ho B ..::::r,9 

21 JE,a I I \CO ~ lbo 2/7 '70 14-h::, 0 ~u 

22 -~(;D 9 l?.c .} j4D b 7 ~0 tzJ: 'o ';:>, ....... .J ,. 
-~ J~o 7 lqo ~ \lo b I"' 'IJ 12--/! 4-- ~ ~.-



WINDS FOR HAWAII DEEP WATER CABLE PROJECT 

rNOo.,flo.N[I~·"-<.k" Slc.C l 

day ;timE T.ihue 'Kahului Unolu l1ih 211 lrahul 2!V Dilling:'Am Hi C. \....s LNO;, ......... ..)"=:~ 

:~..;-; 0 3<io b 3;;o s;: 14o :>f? ;fO ,/<4 p, ? '€' 
' -

1 32o b \:',0 "\ - 8a !q./.rs ":', 4. c7 

2 2qo s- !2a 3 \4o ih eo 12 /iro B .:::;-_·:... 

3 ?,oc cO 140 4 \S'tl .-;b "" rz/r>o 9 7 ,': 

4 2.'jo s,- \I..D 4 l4o '(~ .':1:> 1~/1 q. a . . 
i 5· 

5 33D b \40 4 '2.co 414- ID !'2..... "" 
•. 

'0 ~: -~ 

6 340 b 12c ~ 1St {,('f q9 !2 '4 q ?.S: 
7 4o IO 140 3, - ' '2- ? ~. 7D 10/ :;_ ... •_..;. 

8 <;0 I\ \Ia 3 - bo 12../ !b " ;.J 

9 SLl I I 33C I \ £?o 11/1\ -:-·c 14/l'==- 4 4,c; 

10 bo I I '2.c \~ - 7o '"'.:'2> 'i J.£ 

11 bC \~ 4D IS' - ::;, '" ':s 'l 4.'1 
'' ' 

12 so 1.:, 4o 12. 7o 1c..l1~ ~~ I'+ I 1'2, Q 4-. q • 
13 _s,o 12. 4o 1?, (;a \<e(,e, e ~.o 

14 so 12 4o lS" :-a (r I 
'"= "!:.0 

, ,. 

1 s S"b 14- 4o ~ ... So 2o(E:. (p !a··, D 

L., 'c: 
16 5ll 14 7.D 16 qo \3{2c 
17 S'D \<\. 4o \~ - 6o \""'!2 

0 .6_ _J 

18 9> 1::, sz, 14- I= 3{13 liP ,. f·e 5 . ·, 
,'=>,' . ' 

19 5tl 12, 4o I I - 6o 141,\8 0 
~ 

20 5'0 12.. ~ IO '/DS': 10 

21 Sb \'\- 3o 12. \<:>::> <toe 2J :.L/!q... 'I 4.9 

22 "'io lb 3D 5" "/D &/b .::0 12/:4 ~ "'-" 

23 su 17 ID 10 loc 3/7 "' (2./!6 '_1, 9.~ 

U/0 SD lb j(,O 12 \cO 3/r" 4o \41..;, q 4D 

1 ~ I'=- 3-.o 8 - 4o '2 '16 9 4.~ 

2 S'D lb 3c 7 - -'1·:> :q f' '0 '? ~-S 
3 0) 1\ J<> b - 1\l\'.l:C \() 4<:> 1(,/VJ Q z .~ 
4 4o 17 4o 9 '70 I~ 'I~ 'fD t'=.(2o ~ 4,? 
5 $<) 17 . "JD lo ~ \~ 2.( 4o \B /2a, 9 .:q' ~ 
6 40 14- 4o q \.:x,q{b 4o :c..,id q ..:::::, q 

7 ]<:> I~ 3<=> B - s:o ?>h:z! 9 4,9 

8 {:,o 17 Sb ID Be 'h 
_9 hD 19 3D IS"' ljc::, 1\ lu be. 2e iz'\l ;o 4.~ 

1 0 bD I 'I 2..0 lb (;,o 'I 1?, I '"' 18 1<z " 4;_ ;1 

' 
11 'D 19 "10 lb eo ('i'J 22 ~~o IB:n q 40 
1 7 so 20 4D lb -

13 50 '2.0 '2c IB - ~ .l.o .'cl '1 -4. q 

1 4 S"D 22. so 17 - f.o lo/24- ~ .::-~.a 

15 ro 2.2 2o 17 eo 1'\ 2.1 m 1slzq q .::::: :-;.. 

1 fi 4o 7.( 3o 17 So ~a 18 <1o '2-o/24 'i 4,q 

17 LlO IS 3o 17 - 4;::, Z.tZCf 0 c,,q 

18 40 20 4o (:?, 7= 1!'>1() ~ Jo/24 r 4.~ ' 
19 ~0 IS' 1c \:?, - ~ \WI(, 0 4q 

70 g.; IS' .£;'() IS' 7o l'i 2C 70 1e!24 0 
"" q '' 

21 "'10 18 30 I~ l7o 17 n . '\) \8,'.27 1 __ ..; ;:;J 

22 40 20 ]0 12.. 7<> 17 J3 2\ \ f~)2Z.. i .d ry 

23 ~ 15" 4o 12. Kb l't 22, 



WINDS FOR HAWAII DEEP WATER CABLE PROJECT 
~\c;.c.,.r 

Ml't'.-•Al.. 

day /time Lihue iKahu1ni llnnl11 IT. i h 2M ahu1 2~ Dilline'Am Hi C. W\~ ~~ ...... ..§ 

">-7/0 4J 171 3o 12 7o 2o(2_1 
e,. F'"C-Sl 

4o J.o !;;z a .t:o J 

1 so 19 I ]o \0 - <;D 'Z-o ~; G 4_q 

2 so 10 2.o IS" e,c 21 23 ro ~/?" n 
..::; . " D 

3 "lo 2.( so \$"" "'\D \') 2?, ::Jl n/23 c ao 
~ 

4 40 zo 'IC 12, 7o \1(g til ?-'2-/'2, 8 
,, -... 

5 "'\o 22 40 ll 7c-2t 21.. ;;:, ufu. b 6 ,(. 

6 "io 18 so lb 7o 21 \1.6 N<'" ]\ I.e '24-: -;:z B c..:;. 

7 s;c, l'l 4o 12 - ME: :So '1o 'l q ,'3 z_ r r r 
O•O 

8 (p lb/}2 jo 12 7o ~2-7 511 :Z-!6/J,o .-- b.s 

9 ru 17 4D ID 6D 2D(zk be Z4/3o 
,.. 

:;.~ b 

10 so IS" 5:> 14- Cfo I ?./2.1. NE: '2-> 0 ~(3o 6 b.6 

11 40 Ito 3.0 Is- 7o 11..{23 ""' 1..6/"i-b r ' 
' •·"' 

12 _'10 14 so 1r 'fo \<tin- >D ') 2 /2t:J_ 6 b.~ 

13 0 IS"' n.l4- - bO \ ~r':;:.-,., 7 ' ' lo- 'o 

14 4o IS 40 19 \o<> l4j 21 bO 2.c :)Z."T 7 r ' .... io 

15 m \.?, (0 l'-/2't "JD 12 '10 ~ ;z,.-z.;;; ( 
r ,. 
"O•'Q 

16 40 16 C,o \1.{1( - 7e> ~/t~ " c,' ~ ~ 

17 Sl::> \$" "\? 12, qo 14/le "7c 2~/8'. - ~::... ~ 

18 St> n 40 \D qo \0/1(, 6o 2o.:.Zc ( ~-~ 

19 40 14 '10 e, - Goo 1-6/24 7 G-6 
20 bD 1$' 40 \0 \DC> 12/ib ,fD 2<>/Z'\- '7 Ll-0 

21 so l't- Jl'cc B Be 1"1 n "'"' U't:'l- 6 49 
22 bD I_~ jc ID 70 \8 Ll &::> 2<> Z4 7 4.9 
23 (p 12 40 ID 8::> 1"1 2.2 rt:> 18 fn '0 4.7 

28/0 (;o II jG::l \0 Bo 17 20 Go 2.o fzq 7 4.'/ 
1 so lo 10 B - ~ 18 2-2 ( 4.9 

2 1-f:f:> b Jo \0 \"'D 1•>/r~ 7a ~. 8(1.2 8 <;. 0 
'•i 

3 4o \2 2c 'l \C>G 9 l3 7o I '3(1.c 3 ~? 

4 C,o 12 tO 8 110 1112 Jo IS/7.-1. 7 '1:9 
5 7o 14 ID 7 \cO \CI 13 "70 \ '0 :'Z'J 7 "'\ 9 
6 7o IS" "\() 7 \OC 7 13 70 !1\:'2. C) 4.9 

7 ~ 14- 360 l - ; 

8 80 lb 40 l't e,a \0, I~ co --u/~ 7 4. r: 
q <fD iS' St> iS" 8_<> '" 22- I 
10 70 I~ 40 19 9~ \7 1.2,. ~ ?.-o/'!.4 I 4,9 

11 7D 1'\- 4o "20 8<:> li>/l{ ' "" ··h'-1 7 r.:+-, ':' 

1 2 BO lo,. "io 2c/2t.. 'jo n/1.4 ~a 2.~ .. :_~0 S' ' ' ::,.. ..... 
13 lc 1<-. 1c 2o 2'\ - - 0 2."/z::. "' 4.7 
14 bD IS SO 2o t\ 6":> 2c/2.\ ' """ 

zz.,t~ 6 (;,(, 

15 &o I 'I- lD 21 ).q ~a 1'\-\ZZ 7o 2Z:2 8 /'• 
o•b 

1 li bD IS' 7o 1.1 .IS Q,a i9(z.l 70 2o k.4: A ' ' ·-=>•O 

17 J.,o 14- bO \~{lb gc I '8/.14 70 )..()/% --; <'-- ? 
''· 

18 bD IS' /c l8 - 7o J_.e/1. b 

"' 
' ' D·~ 

19 "1o 14 7D 17 l~c 1 S1 ~2- ~ b (, 
20 ea 16 (,o 13 \o6 1rhz. &J IS/24 g : 

:~- ,_:! 

21 70 Is- 40 12 qo 13/1.-1 
22 '0 10 40 \3 \CO 17/21 &::> 2o/Zz_ 7 r 

lo•'O 

?" 7o 17 "'lo \~ lico II 22. :Bo L-0 ha. 9, b.b . .) 
" ' 



WINDS FOR HAWAII DEEP WATER CABLE PROJECT 

day,time Lihue !Kahului Unolu IT.ih 2M ahul 2MDi11ing:'Am Hi C. 

2.'1 I o 7o 1 ~ I 5o 1o no i'\-{2 
1 1o 18 

2 7o 17/:1.3 "fo 8 lb 

3 00 II 

4 
5 
6 ?o lb 4o 12. "'c 8/i!, 7o 2-n 'u 8 

7 7o 17 

8 7o 11"\ 
9 
10 
11 7o :cz/z~ 8. 

12 7o lb 

l3 7o u/u g 

14 7o l?i~ E\0 lo E 'JO 12. -
1 <; 7o IS" B<J ~~ z« eo 7 r9 
16 7o 1<- eo 2o -

17 
18 70 \7 

bO \"' 
20 
21 4D I! "7o 2o 2.{' 

22 bO \8 
23 70 lb l.o \ I (o \B{2b 

~0 /0 G.c 18 5a II -

1 bO 1'\-

2 70 \~ 

3 
4 70 12 &2> 1\ 
5 7o 16 4o 10 

6 4D'I Q,c 17(24 

7 7o 1'1-
7o I~ Sb lb 7o 2.1/2.'\ so 18<1 <ao Jo 

9 bO \b 

10 
11 7o 17 
1 ? 6o 17 

l3 
14 7o 12 l/ 
15 60 17 
1 n c:..o 110 /o I~ 2e 

17 1o I~ 

18 7o 17(22 
19 (o 17 

20 1o 17/zr So I~ 'Co 2.4 s.-
21 
22 2o II 
23 /0 1/ ?>o \o 



WINDS FOR HAWAII DEEP WATER CABLE PROJECT 
~ \6:._"\ :r 

day ,timE T.ihnF> iKahnl ni !Inn lu Lih 2M lrrahu1 2Jii Di 11 in<> 'Am Hi C. ""'""'·-I.O.S 
._.._...,._,._. 

3 I I 0 7o to I 2o 12. 6o nlu, " -:::.c. 

1 80 ~' - (,p J.e, /::; 3 6.; 

2 eo 14- '1D 12 le:s 16<1\ - bO U,;:e; '2, ' .. 
3 ·1o \?, ro P. '-o V>(to, ~ 

" 
;;.~ 

4 /0 12, 4o 17 ~ u, 'rk ~ b.b 

5 6o 12 '" 9 7o 'J-.l!!U, B G.·=--

6 ~c 1$" 110 q i.e. 2<l!U -~, " c 

7 6c 18_ IS<:> 7 bO z.z. lu R . -,._ ··~ • 
8 5"" IS"' n> I,. '7:;- l<o<U '2,(" I') 6o 'Ul i 2. q. e, P, .. .. 
9 7o I) SD 12, ~(.' ;z..ol.z q e, 82. 

10 £-D I~ 7o 14 /o :J.c/zrc 13 ' .· 
c. 0 I 

11 7o 17 n, 18 r=o z2i v; 6' 'C'l-'0 

12 70 18 b<> 18/24- ' 22/ZG. .,a '?; " " 
13 7o 17 ~c 2\ -;-D ,__;J?; t' ;, ' (-., 

14 7o l:s" fno 18 c.:.s: 14 e,o 1'\- "'"!~J 1-2/'?..G "' .-. .- , .. 

_LS rt \ ..... .D> :lc{l€ --. -.... :i ~ /iC.. 2 ~--

16 S1l IS' EP 1'0 7D '2cJz.4 6 ' . !co. a 

17 S1> l't- "0 IS/~ r;o -z.o/24 8 8.2 

18 4o\{ "b 17 70 t'Elln 7 \3,:-. 

19 6c IS' /c I~ 7o ie/22. 8 ~L~ 

20 6c\4- "fo 12 $;t) \~ 7';; 18 Go 1 B/z2 B f,:':, 

21 ro \1 2-o \:l Go I 8)-:4 ~ ,, ~ 
22 7o \~ /_0 I I I, a 2o/f..4 8 ' . '='' -o 

23 7o 1\ l;b 11 7o '}.o/14. B f. • 
~"'·b 

/0 

1 
2 
3 
4 

5 
6 
7 i 

R 

9 I 
1 0 I 
11 ' I 

1 7 

13 
1 4 

15 
1.6 
17 
18 
19 ' 
20 
21 
22 
?· 
-~ 



NUM\ Bllt:IY 
PERCENT FREQUENCY CF WIND SPEED AND DIRECTION 

E 

S~\l 

l•J 
i-1~,, 

1.../P:F~\ 

() .... :1 () 

,:. . ...... 

~;:· . __ ; 

j 

(i 

."20 

··:~ 

i 
i.) 

t) 

() 

J. (.! 

0 
0 
0 
0 
0 

3"/ 

::::·~ J. -·-:·.?5 
i) 

l :=:; 
, .... 
. .:.. 

u 
0 
0 

0 

.l ~."/ 

() 

4 
0 
l) 

0 
() 

0 
0 

Ave~age Wind Speed: }b. i~~.i 

AVERAGE HOURLY WIND SPEEDS 
;::~p E:•E·d 

HDut'- ( knDt". :~;) 

0···· :1. 

1 '' 
, .. , 
"::. ,, 

.•.. 

.~:~ .... /'t 

4·-·· 5 
1!.:" 6 ~·-··· 

(1·-·· 7 
7 ·-·· El 
D ..•. f"} 

9··-1.0 
l C•···- J. :1. 

1 :i '" 12 
1 ?·- 1 c•: 
1:3--H-
14·-- 1 ,,, 
1 =.i···- J (., 
l 6-···1"7 
:i. 7-···:i.U 
18---1? 
1 s., --·· '.~-~ o 
~?0-·~:~:! 

:.:' 1-·2::,' 
.-·.\ , . ._, .. _,-.~· 

-"-·-· 
2 :~:, --· 2 i.J. 

1~1 .. 8/' 

t ~~~. ;:;s 
:i.~i" 4:? 
j ::;, 4Ei 
J. ~.5. 16 
15" ~:;~:.i 
15u2.:S 
l~}n 2~::. 

l ~::.i. 48 
1~:f.U1 

J. 6. ()(:; 

lt-, .. ~~;9 

J. 6" ~7 t 
:L 7 .. o~::. 

17 .. 4.~;~ 

17 .. LIEi 
16" ·:::·,:;· 
l !'::.. d4 
i b. ·~r,c_;:­

it:.'. 19 

· .. -... ··. ,, 

() 

i) 

0 
u 
0 

0 

.. ) 
, .... 
.•. ..1 

1 

l.t! .. ():~·' 

L .. :2::::. 
")' '· (; .. ::. 

c. (i(l 
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