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ABSTRACT

The long-term variability of available wind power
has been studied in ten-year records of hourly wind speed
observations at fifteen selected weather stations. Month
by month and year by year sums of wind power occurrences
were used to generate average, standard deviation, and
autocorrelation statistics. The amplitude of the annual
cycle in available wind power was at least 70% of the
average at all locations. Long term integrated power pro­
duction showed maxima and minima that differed by 36 - 91%
from average annual production. '
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SOME VARIABILITY STATISTICS OF AVAILABLE WIND POWER

INTRODUCTION

A serious constraint against widespread exploitation of
wind power is caused by its uTIrel iabil i ty, resul t ing from
na tur al var iab il i ty of wind c irculat ions. Effects of th is
variability are amplified by the cubic relationship between
available wind power and wind speed. Even when application
can be adapted to short term variations in wind speed, even
on time scales of days, there are long-term random variations
that affect the economics of wind power.

In this report the long term wind power var iations are
assessed. Hourly weather observations from fifteen selected
stations, for ten years of record, have been used to obtain
aver ages of available wind power for each month and year.
Var ious statistical representations have been evaluated in
hopes of finding some simple general izations or relationships,
by regions or by seasons, but nothing of special significance
has evolved. In resu1 t, a number of statistical summar ies
have been prepared to make clear that there are large and
random uncertainties in wind power supplies.

Calculations were made for three heights above ground,
10 m, 20 m, and 50 m, by an extrapolation using the "One­
Seventh Power Law." Th-is recommended empir ic ism [1] says that
wind speed is proportional to the one-seventh power of height
above the ground, over level, flat terrain with a neutral
stability (adiabatic), temperature-height lapse rate. It should
be valid, particularly for powerful winds with strong mechani-
cal mix ing from ground sur face fr ict ion turbulence. In
consequence of this speed-height relationship, wind power
increases wi th the three-seventh power of height. Var iabil i ty,
expressed as a percentage of the average, is therefore
invariant with height. variability tabulations were prepared
for the 10 m "standard" anemometer height [2], and although
power is increased at 20 m to 50 m levels, their proportional
variabilities would be the same.

SOURCE DATA

Magnetic tape weather observation records were obtained
from the National Oceanographic and Atmospheric Administration
(NOAA), National Climatic Center (NCC), Asheville, NC, for the
fifteen selected stations listed in Table I. Station selec­
tion was made considering regional climatic characteristics,
data availability, and special wind turbine project interests
[ 3] •

A ten-year record of hourly observations was obtained
for most of these stations, but there were data gaps for
certain stations. The Nantucket Shoals, MA, station was only
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TABLE I

Stations Selected fOr Detailed Wind Power Analyses

Station
Record Period

Start Stop

Anemometer
Height

(m) .illl Remarks
Station Selection

Criteria

Corpus Christi. 'l'X

Albuquerque. NM

Memphis. TN

Dodge City. KS

1/1/55

1/1/61*

1/1/55

2/5/60

1/1/55

7/23/58

1/1/55

4/13/61

12/31/60*

12/31/64

2/4/60

12/31/64

7/22/58

12/31/64

4/12/61

12/31/64

19.2

6.7

14.6

7.0

16.8

6.7

17.7

6.1

63

22

48

23

55

22

58

20

Atop control tower roof

Near runway 13R~31L

Atop airport adm. bldg.

Near E-W runway

Atop airport adm. bldg.
**(Near runway?)

Atop airport adm. bldg.
**(Near runway?)

Gulf coast winds

Sandia VAWT Lab

Southeast U. S.,
light winds

High plams winds.

Nantucket Shoals. MA 4/1/57 12/.4/62 61.0 200 Radio mast. top deck.
Texas Tower

Atlantic offshore
winds

Atop airport adm. bldg. Northern plains
winds

Cleveland. OH

Fargo. NO

Lubbock. TX

Oklahoma City. OK

Cheyenne. WY

Great Falls. MT

Tatoosh Is •• WA

1/1/55

1/31/56

6/26/59

1/1/55

6/27/61

1/1/55

1/1/55

1/1/55

10/3/57

1/1/56

8/2/59

1/1/55

1/30/56

6/25/59

12/31/64

6/26/61

12/31/64

12/31/64

12/.31/64

10/2/57

12/31/64

8/1/59

12/31/64

12/31/64

17.1

26.8

6.1

6.1

20.7

4.0

22.3

10.1

22.9

7.0

56

88

20

86

20

68

13

73

33

75

23

64

Atop mun. airport adm.
bldg.

Atop int'l airport term.
bldg.

**(Near runway?)

**(Near runway?)

Atop airport'term. bldg.

Near N~S runway

Atop airport bldg.

. **
(Near runway?)

Atop airport adm. bldg.
**(Near runway?)

Atop USWB office

NASA Lewis Lab
and turbine

High plains winds.
Texas Tech turbine
project

Plains winds.
university turbine
projects

Western high
plains.

Mountainous and
windy

Pacific coastal
winds

Enewetak,Marshal Is.. 1/1/60 6/30/69 Unkn Tradewinds. ERDA
site

San Nicolas Is •• CA

Cape Hatteras. NC

1/1/60

7/1/63*

3/1/57

*6/30/63

12/31/69

12/31/64

21.9

4.0

9.8

72

13

32

Atop control tower

800 ft SE of opns bldg.

At USWB bldg. in Buxton

Pacific coastal
winds

Atlantic coastal
winds

8

*Exact date of anemometer relocation not recorded.
~~~,

Final location not specified but it probably was near a runway.



operated for 5 years. Enewetak observations were only made every
three hours. At Cape Hatteras, NC, only three-hourly observa­
tions were made for the last 26 months of the ten-year record.
At San Nicolas Island, CA,· measurements were usually made
only during the daytime. Other station records had, at most,
fifteen missing observations (0.017% missing).

At nine of the fifteen stations there had been at least one
change in anemometer exposure dur ing the per iod of record [4].
The anemometer was situated at standard 10 m height for only
one complete station record and part of another. An adjustment
procedure was developed to produce homogenized time ser ies of
hourly wind speeds at the international standard height of 10
m T4]. These homogenized ser ies were used to gener ate var ious
time-dependent statistics.

MONTHLY WIND POWER AVAILABILITY

Each hourly wind speed observation was assumed to be
representative of one hour of continuous wind record, although
standard observing procedure is to average only a couple minutes
of continuous recording or visual meter reading. Detailed ob­
servations have shown that this procedure is adequate for
most climatological purposes. For wind power estimates (which
use wind speeds cubed), it has been shown [5] that these
hour ly observations yield sl ightly conservat ive results, below
the power as measured at two minute intervals.

Hour ly wind power values (wm- 2 ) were cal cuI ated from
adjusted hourly wind speeds, and assumed to persist for one
hour to give the available wind energy (kWhr/m2 and GJ/m2 ).*
Hour ly energy availabil i ty was summed for each month of the
ten year ser ies. The mathematical procedure was detailed in
an earlier report [3]. Results, for one square meter perpen­
d icul ar to the (hor izontal) wind, are tabul ated in the Append ix,
along wi th annual summar ies and appropr iate statistical repre­
sentations.

An example from the first listed station, Corpus
Chr ist i, TX, has been plot ted in Figur e 1, to show the roughly
seasonal pattern of var iation that is generally associated
with the seasonal march of weather. The most wind energy usually
came during stormy spring months [6], but relatively large or
small amounts of wind energy could come in any season. There
is a modest cor relat ion coeff ic ient (0.47) between success i ve
months at Corpus Chr ist i. Many other stations showed smaller
autocorrelations (time-lag correlations) on this time scale,
as shown in Table II.

*One kilowatt hour equals 3.6 x 10 6 joules, for SI metric
units.
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Figure 1. Monthly Average Available Wind Power, Ten years of
Record 'at Corpus Christi, Texas.



TABLE II. Time-Lag Correlation Coefficients for Wind
Power Averages for One Month and One Year
Intervals ..

Station Monthly Annual

Corpus Christi 0.47 -0.10

Albuquerque 0.24 -0.32

Memphis 0.38 0.24

Dodge City 0.36 0.00

Nantucket Shoals 0.06 0.21

Cleveland 0.25 0.32

Fargo 0.41 0.40

Lubbock 0.20 0.20

Oklahoma City 0.14 -0.25

Cheyenne 0.06 -0.07

Great Falls 0.31 0.39

Tatoosh Island 0.20 -0.28

Enewetak 0.41 0.25

San Nicholas Island 0.10 -0.50

Cape Hatteras 0.33 0.53

11
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Both month-to-month and year-to-year time-lag correlation
coefficients, R, are plotted in Figure 2. It appears that corre­
lation is weak in the west and Pacific areas, and increases toward
the east. The significance of even R = 0.5 is that 0.5 of the
deviation from normal during one period can be expected to persist
into the following time pe~i£d [7]. The error in forecasting,
however, would be [1 - (0.5) ] /2, or 0.87 times the population
standard deviation. Thus there is only a 13% improvement in predic­
tion possible from consideration of this correlation coefficient
by compar ison to assuming that the average condition will occur.

There is a problem, in that the data base for several stations
was disrupted by anemometer exposure changes [4]. The homogeni­
zation adjustment was made to alleviate the effects of these
changes, but some res idual disturbance may have per s isted. Monthly
production (average available wind energy) is shown in Figure
3, for Cleveland and Cheyenne. Both stations had anemometry
moves dur ing their per iods of record. Cleveland data are somewhat
more regular than Cheyenne data, a manifestation of the higher
autocorrelation coefficient.

There is no clear indication of any data shift that was coin­
c ident wi th anemometer he igh t changes. It thus appear s that
the adjustment procedure was effective. Other stations also
showed no clear indication of shifts in energy estimates that
coincided with anemqmetry changes.

In Figure 4 for Cape Hatteras wi th relatively high correla­
tions, and Oklahoma Ci ty wi th weak correlations, respectively, the
noise level appears to be more or less similar. There was no
anemometer change at these two stations. Year to year dissimilari­
ties are reasonably like those from Cleveland and Cheyenne, where
the anemometer was changed but the record was homogenized.

ANNUAL SERIES

Annual averages of available wind energy for ten years are
shown in Figures 5.01 - 5.15. There are large var iations in pro­
duction from year to year at all locations. A br ief survey
of these figures will confirm that there was no significant
change in pattern associated wi th a change in anemometer exposure.

The credibili ty of the interannual correlation coefficients
(in Table I I) fails in a sUbjective test, by compar ing Albuquerque
and Fargo pat terns (F igure s 5.02 and 5.07, respect ively). The
difference in general appearances, from respective autocorrela­
tions of -0.31 and +0.40, is certainly not overwhelming.

One might expect that eastern locations, which showed rela­
t i vely higher time-lag cor relat ions, ostens ibly from better
organized weather patterns than appear for the mountainous west,
would also show some interstation correlation. Unfortunately,
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the Nantuc ket Shoal s record of only five year s dur at ion (Figu re
5.05) was quite short. Comparison with Cleveland (Figure 5.06)
does not indicate any significant connectedness. Memphis (Fig­
ure 5.03) and Cape Hatteras (Figure 5.15) also fail to show any
obvious connectedness, between them or with the other two eastern
stations. Dodge City, Lubbock, and Oklahoma City (Figures 5.04,
5.08, and 5.09) likewise show little similarity in their annual
production characteri~tics, in in spite of their proximity.

STATISTICAL VARIABILITY

Neg lect ing the computed cor relat ions, standard dev iat ions
were calculated for both monthly wind power and annual wind

power ava il abil it ies. Fe suI ts are shown in Figure 6. Annual
standard dev iat ions, shown by sol id symbol s, gener ally range from
about 8% of station averages at Fargo and Nantucket Shoals, to
to 22% at Corpus Christi (largely a result of occasional hurri­
canes [4]). In summary of the annual standard deviations, it appears
that about +15% var iation in annual production should be expected
at most locations. Even in the so-called steady tradewinds, at
Enewetak, this variability and uncertainty is well demonstrated.

Monthly standard dev iat ions from the ir respect i ve monthly
averages have been shown by open symbols in Figure 6. Only months
with extreme values are shown for each station. At Enewetak, for
example, December (month 12) is the least var iable month, with
+21% standard deviation. In May (month 5) the standard deviation
soar s to +61%. There is no clear seasonal pattern to these var ia­
bility statistics, although there is some tendency toward smaller
percent deviations in windier months.

Standard deviation data points from 9 stations were plotted
in Figure 7 against monthly average wind power, to see if there
was any discernable pattern. Data from the six stations that
were omi tted only contr ibuted to the heavy cluster near coordinate
( 50,180). At ind i v idual stations wi th high monthly power aver ages,
there is no constant or cons istent pattern to the var iety of
standard deviations that were calculated for different months.
One can only conclude that standard deviations are greater than
10% and less than 60% of the average monthly wind power. A +30%
standard deviation would be the best guess for extrapolation to
other locations, and it would be a fair generalization for this
collection.

TIME SERIES INTEGRATION

This calculation was an attempt to assess cumulative effects
of wind variability and serial correlation on the long term pro­
ductivity of a wind turbine installation. In a first approach
described here, it was assumed that all available wind power
was collected. More sophisticated approaches, considering turbine
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cut-in, rated, and cut-off speed "limits" summarized by a perfor­
mance function, will be reported in the future.

The approach used here was to make a running sum of the devia­
tions from the average wind power over the ten year record of
hourly wind observations. This may be envisioned as the deduc­
tion of a constant demand from the var iable hour ly supply, wi th
a running account kept of the balance. with demand set equal
to the average supply, the balance is zero at the end of the
period.

Resul ts can be 1 inear ly scaled to spec if ic s i tua tions .
If a 1. 5 kW average demand occurred at a 150 Wm- 2 location, ten
square meters of 100% efficient collectors would be required,
or fifty square meters of uniformly 20% efficient collectors
would be required to meet the demand, as averaged over the
ten year per iod. Complications from turbine speed 1 imi ts do
not significantly change the general conclusions from this
analysis, because most machines neglect little energy in light
winds below cut-in speed or in rare high winds above cut-off
speed. Specific performance functions should be tailored to
the local wind regime, so that the output probability distribution
function (PDF), at least roughly conforms to the wind speed
occurrence PDF. Then the simple linear scaling of results
should be reasonably accurate.

Resul ts of these ten-year cumulative calculations are shown
in Table III and Figure 8 (8.1 - 8.4) for the fifteen stations,
grouped by geographic region. Amplitude scales are shown in both
joules and kilowatt-hours per square meter on the left of each
figure. Local scales, in percent of one year average production,
are provided on the right for reference. A 1. 8 GJ (500 kWhr ~
deviation is much more significant to an operator in a 100 Wm­
(3.2 GJ or ~76 kWhr per

2
square meter pe2 year) cl imate than

in a 500 Wm- (15.8 GJ/m or 4380 kWhr/m per year) climate.

At many stations the annual oscillation, from very windy to
less windy months, is evident and dominant. At others, however,
longer term oscillations appear to be most significant.

Table III also summarizes numerical results of cumulative
wind energy excursions in comparison to station averages. The
amplitude of long period fluctuations ranges from 36% to 38% of
an average annual product at maritime stations San Nicolas
Island, Nantucket Shoals, and Enewetak. The largest proportional
fluctuation (91%) occurs at Great Falls. Amplitude fluctuations
in the central and plains sections generally range over 40%
to 60% of a one year average production.

The average time between maxima and minima is 4.27 years.
If extremes occurred randomly in a ten year record, the average
interval would be slightly less, 3.67 years.
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TABLE III. Summary of Long Term Wind Power Variability Characteristics
Height: 10 m

Annual Averages* Cumulative ?alancef'** Seasonal Statistics

Wind Monthly Monthly Annual
Power Enetqy Maxima Minima Amplitude Average Aver ag€ Oscillation

w/m 2 \ IGJ/m2 ) I kWhr 1m2 GJ/m2 )lkWhr/m2 ) Ii) YeaI (GJ/m2 ) kWhI/m 2 ) l%)
Range Windiest Quietest Amplitude

Year Ii j Month IW/m 2 ) Month IW/m2 \ Ii \

Enewetak ... M.I. 264 8.32 2312 1.12 310 13 1957 -2.03 -563 -24 1962 3B 1 396 8 89 - 116

Tatoosh Is, WA 340 10.73 2981 1.97 547 18 1961 -3.34 -927 -31 1959 49 12 672 8 82 173

San NLcolas Is, CA 229 7.22 2006 1. 49 414 21 1956 -1.07 -298 -15 1963 36 5 387 10 143 106

Albuquelque, NM 97 3.07 854 1.05 293 34 1956 -0.63 -174 -20 1959 55 4 161 8 58 106

Lubbock, TX 201 6.33 1758 2.28 632 36 1957 -0.60 -166 -9 1961 45 3 ,319 8 82 118

COIPUS ChristL, TX 177 5.57 1548 3.10 862 56 1962 -0.75 -207 -13 1957 69 4 245 12 120 71

Oklahoma C"ty, OK 194 6.11 1697 2.58 717 42 1959 -0.24 -67 -4 1964 46 3 286 8 111 90

Dodge City, KS 228 7.19 1997 1. 20 332 17 1955 -3.00 -834 -42 1963 58 4 329 8- 155 77

Fargo, NO 176 5.55 1541 1.07 296 19 1957 -1.18 -329 -21 1961 41 4 260 7 84 100

Cheyenne, WY 292 9.21 2559 2.49 692 27 1961 -1.92 -532 -21 1963 48 12 415 7 130 97

Gteat Falls, MT 251 7.91 2195 3.99 1109 50 1959 -3.21 -892 -41 1962 91 12 387 7 107 112

MemphJ.s, TN 83 2.61 725 0.52 145 20 1956 -1.11 -308 -42 1959 62 3 134 8 36 119

Cleveland, OH 149 4.70 1305 1.93 536 41 1959 -0.73 -204 -16 1955 57 3 215 8 72 95

Cape Hatteras, NC 145 4.59 1274 2.08 577 45 1959 -0.54 -150 -12 1955 57 12 201 6 84 81

Nantucket Shoals, MA 405 12.77 3548 1. 36 377 11 1962 -3.39 -941 -26 1957 37 12 632 5 229 99

- Calculated from smoothed wind speed distribution functions.
- Calculated from hourly reports ·or estimates (no smoothing).



SCALE

+2
+500

TATOOSH IS. WA

~

::I'

e
::I

'"N
~o

{
.r=

~ ~

'0
'i
Q

-500
-2

C
~
g
~
t>-
o;
::I
<::
<::..,
"l5

~
s
'5l

~

~ ~e5
15 '"
~
-'::>
:E
::>
u
u..,

1955 1956 1957 1958 1959 1960 1961 1962 1963 1964

YEAR

Figure 8.1. cumulative Total, Production Minus Constant
Demand (Average Production), Pacific Locations

25



26

SCALE

+2
+500

-soo
-2

Fif\lre 8.2 .

....
~ 0 1r--..L_';+-+--+--+-4-i~+--+--+--AI
1;1

CORPUS CHRISTI. 'IX

1955 1956 1957 1958 1959 1900 1961 1962 1963 1964

YEAR

Cumulative Total, Production Minus Constant Demand
(Average Production), Southwest Locations.



SCALE
+2

+500

VI

~
'"::lVI

N i; 0
~o 1::

g ~
....
u
iii
0

-500
-2

.g
ti
"~

C1.

;;;

"<::
<::
<
'l5

~
li
.Q

i il

f!!
.~

;j
j

:E
~

::l '"
U
U
oC GREAT FALLS. MT

Figure 8.3

1955 1956 1957 1958 1959 1960 1961 1962 1963 1964
YEAR

Cumulative Total, Production Minus Constant Demand
~verage Production}, Upper Western Locations.

27



28

SCALE

+2
+500

riCJure 8.4

1955 1956 1957 1958 1959 1960 1961 1962 1963 1964
YEAR

Cumulative Total, Production Minus Constant Demand
(Average Production), Eastern Locations.

/



Wind power production rates, in wm- 2 , vary considerably
dur ing the course of a year. The peak-to-peak ampli tude of
this annual cyclic variation, on the average, is nearly equal
to the annual average production rate. Corpus Christi shows
the smallest seasonal cyclic amplitude of 71% of the local
average supply. Tatoosh Island shows a very large seasonal
cyclic amplitude, 173% of the average. At most stations,
excepting Tatoosh Island, the quietest month offers roughly
half the annual average wind power. Detailed monthly produc­
tions are tabulated in the Appendix.

SUMMARY

Available wind power was calculated from hourly wind
speed observations at fifteen selected weather stations for
ten years of record. Monthly and annual accumulations were
prepared for 10 m, 20 m, and 50 m heights. Statistics were
prepared and analyzed, including averages, standard devia­
tions, and time-lag cor relat ion coeff icients for each expo­
sure.

Results showed that there were modest month-to-month and
year-to-year correlations in available wind power. There was
no apparent correlation of long-term oscillation between sta­
tions. Monthly standard deviations generally average near
+30%, but range from +10% to +60% for specific sites and
months. Annual standard deviations of about +15% of annual
average production should be expected for most locations.
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APPENDIX

MONTHLY AND ANNUAL WIND POWER SUMMARIES

The following tables show the average available wind
power (watts per square meter), for each month of the ten­
year record of hourly wind speed observations, at fifteen
selected weather stations. For each station, the first (top)
table shows resul ts at the actual final anemometer height
(adjusted for anemometer moves where necessary). The sub­
sequent three tables for each stat ion give est ima ted resul ts
at 10 m, 20 m and 50 m above the ground.

Monthly averages and monthly standard deviations are
listed for each of the twelve months and four heights.
Annual averages are shown for each of the ten years, along
wi th the ten year average and the year ly standard deviation
( inter annual var iat ion). Annual energy (power x time) availa­
bility is shown for each year, with ten year averages and
standard deviations for one square meter, in both common units
of kilowatt hours and SI units of gigajoules.

Finally, the month-to-month and year-to-year correla­
tion coefficients are shown, which are independent of height.
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Table A-I: Monthly and Annual Wind Power Summary, Corpus Christi, TX
lZ9?f'. CORPUC; ('H,dSTl, Tx At-.Ef!40MEIER AT 1. tJETE~" I 22. fEll) AHOVE SURF' ACE.

YEAR ",ONTMlY STATISTICS

MONTH 9 10 ,1,\1&. S.D. S.O.PCT

1 )'+'" 1'" 111. l07. }40. 117. ISl. 15•• 62. 122. 133· 36. 21.17
? 219, IA1. 132. 16", 118. 216.- ",e!l, Iltl. 103. 141. 164. ". 25.36
) 2/0. 154. 253. 103. 161. 162. 2'b1. 169, 92. 171. 180. 60. )3,34
4 115. 199. 276. 12~. 166. 232. 130. 192. }41. 1.9. 204. 59. Ztt.77, 1",3. 136. 268. A3. 163. 219. l46. 741. 118. 117. 1A9. 18. 1t}.Of!., 124, 117. 179. 111. 158. 170. 286. 138, 108. 152. 154. SO. Ji:.Z8
7 rll. ISS. ISA. 146. 106. 126, 21b. 165. 92. 88. 133. '0. 30.37· ,9. 127. 153. 108. 115. IlO. 65. 100. 72. 143. 106. 31. 28.71
Q '5. 14. 139. 69. Ib4, 53. ?SS. 88. ... 76. 106. 61. 57.55

10 17. 61. 154, 121. 133. 107. 119, 118, 35. 69. 99. 35. 35,41
11 IH9. liS. 224. A3. 127. 85. Ibl. 81. 136. 116. 132. '5. )".35
1? 18. 10. 14'. 1\. 77. '8. 116. 77. 132. 119. .9. 27. 27.32

AVG. 142. 125. 183. 116. 136. 142. 212. 1'0. '5. 126. 142. 32. 22.36

ANNUAL NET AVAILA~lE wtNO ENE'~GV
KWHQ/SQ.M. 12,+3. 10.8. 1601. 1016. 1187. 1243, lA55. l?23. 830 •. liD'. 1240. 277,

GJ /SQ • .,.. 4.4~ 3,95 ';,.'77 3.66 4.21 4.41 ,,.68 4.40 2.99 3.97 It,ltb 1.00

12'2' CORPUS rHw 1ST 1, Tx ESTIMATE AT 10. fo4ETERS ( 33. FEElI ABOVE SURF ACE.

rEAR MONTHLY STATISTICS

"'ONTH '2 10 AYG. S.D. 5.0.PCT

I 173. 138. 134. 250. 167. 143. 183. I'B. 74. 146. 160. 43. 27011
2 2.3. 218. 15', 198. 143. 257. 264. 111. 124. 169. 197. 4'. 24.93
) 323. 187. 302. 127. 193. "6. 318. 202. 112. 205. 217. 71. 32.69
• 212. 239. 329. IS'. 202. 278. 38~'1 232. 173. 2.2. Z4S. 67. 27.50
• 234. 167. 31'. 101. 198. 263. 409. 2.7. 147. "5. 228. 90. 39.63
• 153. 144. 217. 138. "2. 206. 341. 169. 134. 185. 18B. 58. 30.77
7 102. 18•• "4. 179. 131. 155. 259. 202. 11J. 108. 163. 48. 29.35

• 14. 156. 187. 13'.. 143. 148. 79. 121. '0. 174. 131. 37. 28.37
Q 114. ." 16•• 85. 200. 65. 308 • 108. 54. 9•• 12•• 73. 56.79

In 93. 7', 187. 147. 159. 130. Ilt5. 146. 42. 8•• 12" 43. 35.44
II 2i::7. 138. 267. 100. 151. 103. 1". '9. 166. 1'0. 159. 54. 33.86
12 .'. 86 • 181. 86. 93. 120. Iltl. '3. 158. 143, 120. 33. 27.21

AVG. 1/2. 152. 220. 141. 16•• 172. 2!)3. 169. 116. 153. 171. ' 37. 21.70

ANNUAL NEl AVAIl. AtiLE wl_O ENERGY
t<WHR/5Q.M. 1506. 1333. ,.31. 1239. 1440. 1506. 2216. 1483. 1014. 1339. ISO" 326.

GJ 15Q.N. S;1t2 •• 80 6.95 4.46 5.IA 5.42 1.98 5.34 3.65 1t.82 5 ••0 1.17

12926 CORPUS CH~IST I, Tx ESTlMATf H 20. METERS ( 6•• FEETI 480VE SURFACE.

vEAP MON1HLY STATISTICS

MONTH 10 AIIG. S.D. S.O.PCT

1 233. 185. 180. 335. 226. 189. 21t!). 255, 99. 195. Z14. 58. 27.1S

• 356. 293. 215. 266. 191. 351 " 357. 228. 167. 227. 265. 67. 7.5.43
J 435. 252. 410. 168. 261. 264. 429. 271. 149. 276. 292. 97. 33.12
• 282. 323. 447. 205. 210. 377. 530. 308. 22'. 322. 329. 9'. 28 ••9

• 314. 220. 436. 135. 263. 354. 556. 398. 191. 190. 305. 125. 4.0.79
6 2U1. 1.0. 290. 181. 257. 277. 461. 1.'24. 115. 245. 250. 80. 31.95
7 133. 251. 255. 239. 172. 204. )47. 268. Ilt9. Ilt2. 216. 65. 30.05

• •e. 207 • 247. 176. 188. 19i1t. 105. 161. 117. 228. 172. ... 28.42
q 153. 12). 225. 113. 261t. 87. 409. 141. 72. 123. 171. 97. 56.91

In 1~6. 9'. 251. 196. 217. 113. 194. 192. 57. 112. 162. 58. 35.59
11 305. 188. 363. 136. 206. 139. 271. 130. 218. 186. 21" 73. 34.21
I? 1l!6. \14. 2'1. 115. 126. 160. 189. 124. 212. 192. 160. 43. 27.12

AVG. 230. 204. 297. 189. 220. 231. 341. 725. 153. 203. 229. 51. 22.23

ANNq,lL NET AVAIl ABlF ilI~O ENERGy
t<WHQISQ.fro1. "011. 178). 25.9. If1S4. 1928. 2021. 2988. 1971. 1339. 1779. 200R. 446.

GJ ISQ."'. 7'12t· 6.42 9.36 C:;.'JIS 6.'il4 1.21 10.76 7.10 4.82 6.40 7.23 1.61

129"" CORPUS rHl'tlsTl. 1x ESTtJ04ATF. H ~O. Jo4ETERS I 164. fEET I AHOVE SURf ACE.

yEAj;C MONTHLY STATISTICS

MONTH 10 AVG. S.D. S.O.PCT

I 3]9. 270. 262. 4'f3. 332. lH. )61. 37&. 147. 290. 315. "6. 27.21

• 519. 431. 312. 3£1:9. 2BO. 512. ':i27. 13~. 246. 334. 3"8. .9. 25.37

" 6J9. 31,4. 600. 245. 38~'1 384. ,,34. 402. 211. 407. 42~1t 143. 33.34
4 416. 473. 657. ~qtl. 196. 549. 787. 456. 335. 474. 4134. 140. 2tS.92,

4~~'1 323. 637. 19b. 1Mb. ~21. A2~. 'itS1. 280. 218. 449. lHS. 41.26, 2",3. ?76'1 426. 763. 37~'1 402. b7e. 128. 256. 362. 366. 118. 32.35
7 l'il3. 368. 374. 147. 251. 29•• '13. 390. 218. 208. 31h. 96. 30.42· 141. 302. 362. 251. 274. 2t!4. 152. l37 • 111. 339. 252. 13. 2a.Sl
Q l~4 • 176. 329. 164. 31:1'1. 125. ,..02. 210. 105. ISO. 250. 14... <;7.3f:1

10 1113. 144. 364. ;-86. 315. 255. 7ts3. 280. 83. 164. 236. "3. .15.41
11 4.. 9. 274. !)29'1 1~8. 300. 202. 191. 19". 324. 217. 314. 10d. )4.24
1> 1114. 166. 352. 168. 183. c?32. 275. 182. 313. 282. 234. ... 27.32

• VG. 336. 197. 434 • 7.75. 322. 137. 503. 131. 225. 300. 336. 15. 72.39

ANNIJAL NfT AVAIl ArsLf ~IND ENF:Ql'ty
KWHr;:)ISC.f04. ~Cjl"8. 2604. )800, 7412. ll:'21. 2950. 4406. 2Q03. 1967. 2624. 2943. 6<;9.

GJ I~U.N. 10.61 9.37 1).6B 1-1.68 10.1':' 10.62 1~.H6 10.4':; 1.0~ 9.4-; 10.60 2.37

HONTH-fo-",molTH rONfffLATIO,," eOF:FFICIF.Nl FO. wlflolU PO~f R .47?1
YEAR-fO-YEAR CORktlAllON eoEn JelENl FOQ wI,.,O POwt:.~ -.01171
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Table A-I!: Monthly and Annual Wind Power Summary, Albuquerque, NM
230c;o ALHU.QlJE.QQuE. N. A~E~OIllEfER AI 7. IolETF.RS I Z3. FEEl) AtjOVE SURF ACE.

YEAR MON1_LV StAtiSTICS

MOf'.lTH 10 ",YG. 5.0. S.D.PCl

I ~I. 40. 47. 4•• 4•• 4Z. 38. 74. 54. 4•• 48. 10. 19.75

? 10. 191t, 45. .~. 144, 14Z. SZ. 59. 84. 103. 9•• 47. 48.73, I't5. 14}. 72. 59. 119. n. \39. 88. 165. 118. 114. 33. Z9.00
4 201. 13Z. 113 •. 119. 147. 105. 1ZI. 75. Z12. 95. 138. 44. Jl.11
<; Id6. 99. 74. .1. 158. 84. 131. 93. 167, 114. 1110 33. 30.0., 1'19, ". 54. a7. 99. 64. 10•• 8•• 14•• 97. 9•• 30. 30.75
7 15. 87. 44. 74. 124, 8•• 19. 53. 96. 4Z. 7•• Z4. 31.Z8
.. ~l • 51. 32. 47. 41. 59. 64. 39. 68. 49. SO. II. 21.13
q 5•• • 4. 42. BA • 19. • 1. 57 • 59. 43. 51. .0. 13. 21 ••9

In b8. 80. 41. 85. 110. • Z. 71. 71 • 2•• 48. 6•• 23. )4.10

11 tiC. 54. 61. 50. 50. 48. 1l9. 38. 36. 5•• .0. 26. 42.72

I? ..... 37. 43. 40. 35. 120. 58. 52. 46. 33. 51. 24. 47.15
AVG. 93. 88. 56. 13. 96. 80. 87. 65. 95. 71. 80. 13. 16.19

ANNUAL NET AV4!LAHLf .IfIlD EI'I1f.RGy
KllfHQ/SQ.M. A!S. 110. 489. "'42. 842. 101t. 763. 573. 834. 6Z0. 105. 114,

GJ I~Q.H. 2.93 2.77 1.7ft 2.31 3.01 2.53 2. 75 2. 06 3.00 2.23 2,54 .41

230S0 ALBUQUlI:lQuE. NM ESTIMATE AT 10. "4ETERS I 33. FEETl ABOVE SURF' ACE.

VEAR MONT_LV StAtiStiCS

~ONTH 10 AVG. S.D. S.D.PCT

1 ~9. 46. 54. 54. 53. 48. 45. 86. 64. 53. 56. II. 20.3Z

? 80. 224. 52. 7•• 164. 166. 60. 69. ••• IlO. III. 54. 48.60

1 101. 16'" 84. .9. 139. 108. 1.3. 10l. 193. 139. 133. 38. 28.85
4 2)4, 154. 132. 208. 110. 122. 142. 88. a47, 113. 161. 51. 31.38
<; 1..7. 115. 88. 71. 185. 99. 154. 109. 194. 134, 130. 39. 29.76, 113. 89. 64. 101. 115. 15. Il4. 10l. 111. 113. 113. 34. 30.54
7 85. 100. 52. 8•• 141f, 101. 93. 63. 113. 48. 88. 28. 31.28
.. !>8. 59. 36. 54, 47. 69. 76. 45. 19. 51. 58. 13. 22.05
q • 4. 73. 48. 98. 91. 71. 68. 69. 49 • 60. 69. 15. ZI.99

10 77. 92. 41. 99. In. 72. 83. 8l. 30. 56. 71. 26. )4.l5

11 93. .3. 72. 58. 58. 57. 151. 45. 41. 66. 10. 30. 4l.97

12 ~O. 42. 49. 45. 40. 140. 6g. 61. 53. 38. 59. 28. 48,58

AVO. 107. 102. 65. 85. 111. 94. 10l. 71. III. 83. 94. 1.5. 15.95

ANNIJAL. NET AvUI A~LE W1P'~O E"'F.:~Gy

f<WHR/5Q.H. 91+1. 889. 568. 145. 973. 823. 896. 67l. 910. 128. 821- 131.
GJ ISQ.H. 3.39 3.20 2.04 2.68 3.50 2.96 3.23 2·4 Z 3.49 2·62 2.95 .47

Z30~0 Al.RUQUEPQUE. N" ES1IMUE AT 20. METERS I 66. FEElI ABOVE SURfACE.

yEAR MONT_LV StATISTiCS

MONTH 10 AYG. S.D. S.O.PCT

1 81. 62. 72. 72. 72. 64. 60. IlS. 84. 12. 76. 15. 20.01

? 109. 306. 69. 101 " 225" 222. 80. 93. 132. 16Z. 150. 14. 49.16

3 225 • 220. 111. 93. 186. 14~. 218. 131. 260. 185. 118. 52. 29.15
4 314. 206. 177. 282. 230. 164t. 190. 111. 334. 149. 21 •• 69. 31. TI, 197. 154. 115. qS. 248. 131. 206. 146. l62. 118. 173. 53. 30.36

6 234. 120. 84. 135. 155. 100. 165. 135. 229. 152. 151. 47. 30.93
7 1I~. 135. 69. 115. 195. 134. 124. 83. 150. 65. 119. 31. 31.4t..

" 79. 79. 50. 14. 64. 93. 101. 61. 106. 17. 78. 17. 21.58
q 81. 9q. 66. 131. 123. 95. 90. .3. 67. 80. 93. ZOo 21.51

10 106. 124. 63. 133. 114. 98. 112. Ill. 41. 75. 104. 36. 34.39

11 125. 85. 95. 71. 18. 75. 203. 60. 56. 88. 94. 40. 42.94

I' • 9. 57. 61. .3 • 54. 189. 91. 81. 72. 51. 79. 38. 48.18
AVG. 145. 137. 87. 114. 150. 126. 137. 103" 150. Ill. 12•• 20. 16.27

ANNUAL NET AVAlLA~LE "'IHO ENERGy
KIlIHR/SO.H. 1211. 1203. 759. 1001. 1316. 1I0Z. 1198. 9100. 1310. 9174. 1103. lAO.

GJ ISO."'. 4,Se 4.33 2.73 3,60 4·74 3.97 4.31 3.24 1.. 72 3.51 3.97 ••5

230~0 AlBUaUEQQlJE t NM ES1IM_1E U 50. .EtERS I 164. FEElI ABOV[ SURfACf;.

yEAR JilONTt-iLY STATISTICS

MONTH 10 AYG. S.D. S.D.peT

I la. 95. 110. 111. 111. 99. 91. 172. 128. 107. 115. 22. 19.10
> Ib':i. 4C;3. 106. 155. 33•• 332. 121. 138. 193. 240. 224. 108. 48.43, 3J9. 330. 110. lIt2. 281. 214. 123. 204. 384. 217 • 266. 76. 28.58
4 475. 311. 267. 421. 345. 244" 282. 178. 492. 223. 324. 102. 31.53, 2~q. 233. 118. 146. 313. 196. 305. 211. 388. 266. 2.0. 17. 29.59,

3~1. 181. 130. 204. 235. 150. 241. 203. 340. 227. 227. 69. 30.32
7 111. 204. 106. 116. 292. 201. 186. IZS. 225. 98. 179. 56. 31.08.. 1cJ. 122. 17. 113. 99. 139. 152. 92. 158. 115. 119. 25 • 20.62
q 1J3. 150. 101. 200. 18b. 143. lJ~. 139. 100. 119. 141. 31. 21.91

10 1bl. lA9. 99. 202. 258. 145. 161. 1.4 • 63. 111. 156. 53. 33.89
11 lQO. 130. 1lt6. 11V. 120. 113. 301. 89. 85. 132. 142. bOo 42.08
1? 10". 81. 101. 95. 83. 279. 131. 122. 108. 77. 119. 5•• 46.67

AWi. no. 201. 133. 174. 221. 188. l04. 154. 222. 166. 189. 30. 16.02

ANNIJAL NET AVAILAI1LF WIND ENERGy
X.WHP/SQ.M. 19i!6. 1815. 11.2. 1522. 1985. 1645. 1186. 134•• 1944. 1451t. 1659. Zli>6.

(jJ ISy.M. 1ot.93 6.53 4.)8 5.48 10\5 5.92 6.lt3 4.85 7.00 5·24 5.97 .96

HONTH ... TO-MOtliTH CO~RflAT I otil COEFF Ie lENT FOR WI~O POWER .2402
YEAR_TO_HAIo! COPPt.lATION COEFFICIENT FQ~ ",1"'0 powlR -.3~'t9

33
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Table A-III: Monthly and Annual Wind Power Summary, Memphis TN
13~Q3 MfpllPHIS. TN AI\EMOMETER AT ,. ,'E1E~'i I U. FUTI ABUVl SU~f ACE.

YlAk MQMTHLY STATIHICS

MONTH 10 AVO. S.D. S.D.PCT

10. 88. 92. 51. 81. 95. 90. 11. 16. 8•• 8Z. 11. 13.3ft
lUI. IZS. T9. 74. TS. lZT. 9•• SZ. 9Z. 10. 89. Z3. 25.53
1]1f. lZ8. 61. 61. Ill. 90. 166. 91. 12Z. 13Z. Ill. 30. 27.18
'0. 98. 8•• 81. 6a. 92. 1~1. TV. 104. lIT • 95. 23. 23.98
• T. t:9. 66. 31 • 53. 83. a8. 63. 65. 6Z. 63. I', 22.67

• JI. • 3. '0 • • 0. 'Z • ... 5•• 3•• '2. '8. 'Z. 6. 13099
1 <9. 31. Z6. 30. ll. 3D. 56. 43. '1. 28. 3'. 10. itt.lt6

" Jl. 36. 28. 11. 23. 28. 25. 53. 26. 36. 30. 9. 31.13
Q 26. 63. ZOo 29. '1. 32. T2. SJ. 21. '2. '1. 16. '0.65

I. 55. 30. '8. 25. 51. 28. 6T. 60. 25. '1. '3. 15. lJ.76
II • 8. T8. 51. • 8 • " . 92. 102. 18. 11. '5. 16. ZOo 26.02
I> 05. 66. 98. 42. TS. 110. 13. T8. 12. 95. 71. 18• 2J.83

..vr.. 05. TZ. 59. • 6. 62. 11. 81. 63 • 6'. 61. 65. 10. 15,)1

ANNUAL NET AYAII.AdlE _HolD ENERGY
KWHR/SU.M. Sb6. 629. 514. 400. 542. 621. 75t1. c;52. 556. !;8'. 512. 86.

GJ ISQ.M. 2.04 2.26 1.85 1.44 1.95 2.2. 2.13 1.99 2,00 2.10 2.06 .31

IJAq] MEMPHIS. TN ESTIMATE AT 10. "'ElERS C 33. FUTI A80VE SURfACE.

YEAR MONT"~Y STATISTICS

MONTH 10 AVG. S.D. S.O.PCT

I _5. 106. 111. 68. 106. 115. 108. 86. 91. 102. 99. I], 13.'5

• 123. 150. 9S. 89. 91. 152. 115. 63. 111. 85. lOT. 2T. 25.12, 161. 154. 81. 81. 135. 110. 200. 111. 149. 160. 13•• 36. 26.93

• VS. 118. 101. 9T. 83. 112. 182. 91. 12T. 142. 115. 28. 23.89
5 56. 8" T9. ••• 6•• 101, lOT. T6. 80. T6. TT. 18. 23.IT
6 36. 51. 41. • 8. 50. 52 • 66. '2. 50. 58. 50. 8. 15.03
1 33. • 3. 30. 35. 2•• 35. 68. 51. 50 • 33. '0. 12. 30.66

" 36. • 2. 33 • 19. 2T. 33. 28. 65. 31. ". 36. 12. 33.37
9 30. TS. 22. 3'. '9. 38. 88. 65. 32. 52. '9. 20. .1.96

In 66. 35. ST. 30. 62. 3•• 81. T•• 29. 50. 52. 18. 35.15
II 118. 95. 68. 58. 11'. Ill. 124. 95. 86. 53. 92. Z'. 26.2'
I? 18. 80. 118. 51. 91. 133. 89. 9'. 88. 11 T. 94. 22. 23.93

AVG. n. 86. TO. 55. TS. 85. 105. n. n. 81. T9. 12. 15.31

ANNUAL NET AVAILA~LE ,U'-O ENEAGY
K"HR/SQ.M. 677. 751t. 614. 478. 654. 741. 916. 612. 615. 109. 690. 106.

GJ ISQ,M. 2.44 2.71 2.21 1.12 2.36 2.69 3.30 2,42 2'''3 2.55 2.48 .38

13893 MEMPHIS. Th ESTTMATE AT 20. "'£1£1(5 I 66. FUTI ABOllE SURfACE.

YEAR MO"TM~' STATISTICS

MONTH 10 AVG. S.D. S.O.PCT

1 1~8. 141. 1.9. 91. 1'2. 153. }46. 116. 123. 136. 132. 18. 13.36
2 Itt3. 201. 121. 119. 122. 204. \53. 85. 149. 113. 144. 36. 25.27, 216. 206. 108. 108. 181. 146. 268. 1..1. 191. 213. 119. .9. 21.15
4 128. 158. 136. 130. 110. 149. Z43. 128. 161. 189. 15•• 31. 23.94
5 15. 111. 106. 60. 86. 135. 141. 101. 106. 10Z. 102. 23. 22.16

• ':)0. 69. 64. 6'. 68. 11. 81. 58. 68. 11. 68. 10. 14.14
1 46. 59. 42. • 9. 3•• 4S.- '0. 69 • 68. '5. 55. 16. 28.55

" SO. 51. '5. 28. 3a. '6. 40. 88. '2. 59. '9. 15. 31.'1
0 42. 101. 3Z. .,. 61. 51. 111. 81 • 44. 69. 66. 21. .0.63

10 88. • 8. 17• 41. 8•• '6. 109. 98. '0. 67. 10. 2', 33,88
1\ 158. 126. 91. 78. 153. 149. 167, 121. 113. 12. 123, 32. 26,21
I. 1l.14, 106. 158. 68. 122. 117. 118. 126. 111. 154. 125. 29. Z3.60

AVG. 104. 115. 95. 74. 101. 115. 140. 102. 103. loa. 106. 16. 15.11

ANNUAL NET AVltlLAtJLE IIIlhO EhE~G'f

KWHRISQ.M. 911. 1009. 828. h4S. 881. 1003. 1?26. 891. 002. 946. 925. 140.
GJ ISQ .... 3,2A 3.63 2.98 2.32 3011 3.61 4.41 1.2) 3.215 3.41 3.33 .50

138Q1 MEMPHIS, Th ESTIMATF at 50. ",ETEkS I 164. FEEl) AHO\lE SURFACE.

yEAw MONTi'lL'" STATISTICS

MONTH 10 AVG. S.D. S.O.PCT

lkl. 208. 217. 135, Z06. 226. liS. 168. 180. 198. 194, l6. 13,44
23B. 295. 186. 116. 111. 300. '23. 121t. 211. 165. 210, 54. 25,56
315. 301. 158. 159. 264, ZI" 3l,jS, 215. 290. 313. 26Z. 12. ll.~9

Itl1, 2Jl. 197. 191. IbO. l11. ]~8, 186. 246. n8. 2215. 55. 2tt.31
Ill. 164, 156, 88. ll6. 196. 208. 14 8. 153. 1't1. ISO. ]4. 22.713

13. 100. 9•• 95. 98. 104. 128. 85. 90. 113. 09. I', 1'.25
1 b". 88. 6Z. 12. 49. 10. 131. 101. 9lh 66. 80. l3. 2tl.45
q 12. 84. 65. 41. 55. 61. 58. 126. 62. 86. 12. Z2. 30,8f!
0 62. 148, ". 68. va. 75. 111. 121. 6•• 99. 06. 39. 40.50

·In ll9. 12. 112. 60. 121. 61. I!:)H. 1.2. 58. '8. 102. 3'. 33.76
11 230, IFlb, 135. 114, 223. Z19. 242. 18~f. 161. 105. 181. .1. 2!).98
I. 1';)2. 155. 232. 98. 118. Z60. 173. 184. 110. 226. 183. ... ?J,99

AVG. b2. 110. 138. 108. 146. 168. ?O~. 14 Cil. 150. 158. 1154, ". 15.21

AfIINllAL NET AVAhAALE wiNO ENERGV
I(W~P/SQ.M. 1333. IItAS, 1213. 91tb. 12dO. 1411. 1196, 1101. 1311. 1383. 1-353. 206,

GJ ISQ.Jol. 4,80 5.35 4.31 3,40 4.61 5.30 f).ltb 4,7t 4.14 4.9a 4,s1 .1'

MONT ..... TO-MONT ... rOK~ELAT ION enEFF Ie lENT FOR 1111'\10 POIIIEFc- .371:)5
'IEAP-TO-YEAR COQRt.L.HIOt-f COEFFICIENT FOR .H",u iJQwf,r.r .2351



Table A-IV: Monthly and Annual Wind Power Summary, Dodge City, KS
139"'~ DeDGl (;T TV ,K.ANc;AS A~EfoolOfoolET£R AT 6. !'4EH.RS { 20. FEll ) AHOVE SUHf' ACE.

YEA~ MONTHLY STATISTICS

"lON11-I 10 AVG. S.D. S.D.PCT

ltd. loe, I'? II~. 160. 160. 114. 160. 155. 229. 1ST. 32. 2U.17

~,,9. 131. 12~. Iqr. 160. 210. 131, 12d. 134, 220. 168. '3. 25.13
2f+b. 226, 323. 90. 3~3. 193. 21'*, 161. zq,q. 2.8. 236. H. 31.35
333, 216. 254. 198. 2~0. 334, ld7. 209. 217. 36"0. 266. 56. 21.13
;>j5. 243. 192. Ill. 225. 223. 311. 225. Ilt2. 31lt, 229. 12. 31.51

f- It:!!. Itl6. 212. 160. 152. 161. 133, 131t. 188, 211. 170. 28. 16.15
7 111. 112. 128. ISS. 68. }Jo, 113. 107. 213. 2U. Ilt3. 1t8. 33.l1· b5. 1.ll. 121. 7'. 137. 119. 7~. III. 144. zoo, 121t. 1t2. 34.30
q loH. 178. 13l. I Pl. II~. 129. 113. 121" 158. 269, 168, itO. 23.51

10 1,+8. 206. 165. 116. ISO. 134, ISO. 1210. 126. 173, 149. 26. 17.29

11 1'.;)5. 1~2. 165. )46, 212. 228. 1106. 90. 185. 239. 175. 01. 23.57

1> 138. 120. 167. 121. 186. 185. 127. 97. 186. ,250. 158. 03. 27,40
AVf,. tHA. If;l,8. 118. 138. 186. 189. 110. 139. 179. 251. 179. 30. 16.61

ANNIJAL NEl AI/A II AI3LF: .tf>olU ENElo/Gy
I(W~I)/SU.M. 161+6, 1416. 1,55. 1"10. Ib2~. 1653. 1493. 1219. 1567. 2196. 1560. 260.

GJ ISQ.M. 5.93 5.31 ~.60 4.36 s.as 5.95 5.31 4.39 5.60 7 ••90 5.63 .90

139RC) DODGE C1l1,KAt'lSAS ESTIMATE AT 10. !o4E1EJ.lS I 31, FEET I ABOVE SU~F'CE.

yEAR MONTHLY STATISTICS

MONTM 10 AYG. S.D. S.D.PCT

1 202. 134. 177. 144. 200. 201. 218. 198. 191. 216. 195. ItO. 20.28, 307. 165. 158. 238. 199. au. 162. 158. 166. 211. 209. 53. 25.54
1 307. 280. 1t01. 114. "31. 239. 273. 199. 369. 306. 293. 91. 31.16· 413. 270. 317. 249. 309. 412. 350. 257, 268, .46. 329. 69. 20.95, 2""0. 301. 237. 140. 218. 276. 394. 217. 178, loU. 283. II. 31.21, ?l!.4. 207. 264. 198. 188, 201. 166. 166. 231. 268. 211. 30. 15.99
7 7.18. 1"0. 161. 190. 86. 163. 101. 13". 261. 210. 178. 58. 32.00

P • 5. 163. 152. 95. 171. 2U. 9~ • 138, 179, 247, ISS. 51. 33.15
q 207. 222. 166. 225. 217. 160, 214, ISO. 197. 333. 209. 09. 23.2A

In ItiS. 255. 205, 145, 186. 168. 18~h 155. 158. US. 116. 31. 16.69

11 1",3. 226. 206. 184. 261t. 283. 182. 1\9. 230. 293. 218. 50. 23.02
12 171. 151. 210. 152. 231. 231. 158. 123. 233. 309. 197. 53. 26.91

AVG. 234. 209. 221. )13. 231. 235. 212. 173. 222. 310. 222. 36. 16.32

ANNIIAL NET AYAILAI:H.F. \ill INO ENERGy
KWHP/SQ.N. ::to 1+6 , 1834. 1937, 1517. 2020. 2057. 1856. 1510. 19_2. 2712. 1943, 317.

GJ ISQ ..... 7,36 6.60 6.97 5••6 7.27 7,40 fu68 5·05 6.99 9.76 7.00 1.14

139", DODGE CnY'KANSAS ESTIMATF AT 20. METERS I 66. HEll ABOVE SURFACE.

YEAR MONTHLY 5TATlSTlCS

MONTH 10 AVG. S.D. S.D.PCT

1 212. 179. 236. 191. 268. 266. 289. 265. 251. 382. 261. 53. 20.29

2 411, 218. 213. 319. 261. 352. 211. 21Z. 224. 367. 211. 73. 25.94

3 Oil. 378. 539. 109. 589, 323. ) .... 268. 497. 411t. 393. 120. 31._1

• 558. 361, 026. 330. Oil. 559. 41'. 309. 360. 600. 4 .... 910. 21.19, )11,.. "07. 321. la4. 377. 314. 529. 375. 237. 620. 382. 120. 31."7

• 303. 275. 356. 265. 250. 268. 221. 222. 312. 360. 284. 06. 16.35
7 2.5. 186. 211. 259. 113. 216. 181. 177 • 355. 381. 238. 80. 33.53
A 101. 220. 201. 121. 228. 299. 120. 183. 2.0. 332. 206. 71. 34.64
q 279. 298. 221. 302. 293. 214. 288. 200. 260. 449. 28r. 66. 23.67

In 2106. 305. 277. 192. 250. 223. 250. 206. 209. 281. 2lt8. 103. 17.48
\1 257. 304. 2710. 2lt5. 352. J80. 203. 156. 307. 400, 292. 69. 23.61

12 231. 200. 280. 2002. 311. 308. 210. 159. 310. 1017. 263. 73. 27.65
AI/G. 311t. 281. 296. 230. 310. 315. 283. 231. 298. 018. 298. 50. 16.69

ANNUAL NET AVAII.Atjlf. WINO ENERr,y
KWHRISU.M. ~7~Z. l461. 2596. 20\1t. 2116. 2162. 2483. 2024. 7,609. 3660, 2608. 1035.

GJ ISa.M. 9.91 8.86 9.31t 7.25 9.7,q cih94 a.9" 1.29 9.39 13.18 9. ]9 1.57

139,qc; DODGE CTTYttrANSAS ESTt/lloHE AT 50. METERS { 160. FEET) ABOVE 5UNFACE.

YEAR MONTHLY STATISTICS

MONTM 10 AVG. S.D. S.U.PCT

4u4. 266. 350. 2e3. 395. 393. 430. 39". 383. 567. 387. 78. 20.24
f)13. 323. 317. 472. 395. 518. 32". 116. 332. 54... 415. 107. 25.66
60S. ';58. 796. 223. A70. 478. 539. 397. 737. US. 582. 182. 31.28
t'lQ. 533. 625. 485. 616. 8025. 709. ~11. 536. 889. 655. 139. 21.19
580. 599. 073. ?15. 1558. 5~2. 781. C)5~. 355. 920. 56~. 117. 31.30
446. 411. 523. 395. 376. 398. 331. 332. 463. 535. 421. 67. 15.93

7 4 jq. 271. 315. 3e3. 169. 321. 281. ?66. 528. 565. 3154. 118. 33.20· Ib3. 3'.6. 299. 183. 33~. 44b. 187. 27". 358. .95. 307. 105. 34.15

" 415. 43Q. 326. 44,. 43,.. 319. 4211. 301. 393. 667. 417. 98. 23.51
In 365. SOB. 409. 287. 371. 332. 373. 101. 314. 429. 369. 63. p.OO
11 ]"2. 449. 401. 362. 5< 1. 562. .162. 235. ,,51. 591. 433. 10\. 23."1

" 342. 299. 414. JOI. 4S7. 457. 315. ?41. 465. 619. 39\. 107. 27.29
AVG. 4tA. 41b. 4~8. 341. 4'8. 4b7. 422. )45. 443. 620. 441. 73. Ib.62

ANNIJAL NE 1 AVA IL At:lLf WINO ENEIoI6v
KWH~l/5U.H. 100b9. J643. 383~. ?9a9. 4015. 0089. 3#,94. 3019. 3883. 5431. 3867. 643.

GJ Isa.tol. I4.bc; \3.12 13.81 10.1b 14."'5 14.12 1].30 10.81 13.98 l<hSlj 13.902 2.31

MONTH-IO-HO~lH rOwRFlATIOfll COEFF lelENT FOO _lNU POwFR .3f117
YEAP .. TO-YEAW CORH~:L"T10~ COEFFicIENT FOJ( \iIIl~t) PO .... ER .0n]1
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Table A-V: Monthly and Annual Wind Power Summary, Nantucket Shoals,MA
14flC,~ NANTUCIU T Sl'-OAL.~.M' • ,.,EHOillt. TE~ AT 61. "'ETt.PS ( 200. fElT ) A80VE SU~FACE •

VEAR MOMT_LY STATISTICS

MONTH -3 6 10 AvG. 5.0. S.O.PCT

1 qq."q. '1999. 528. 1347. b'H. 761. 113_. 1?·I. 324. 9999. 869. 365. ttl.OO

• Q~'Iq. 'l~q9. 653. heo. CjJ"i. 532. 139. 499. 406. 999~. 57•• 108. 18.61, 09.,,'.1. 'l999. 376. 493. 4~i!. 658. ';46. Fl87. 2'2. '99'. 501. 132. 26,4-3
4 QQt.l9. '1999. 429. MB. 711. ~33. 498. 4 94 , 9999. 9999. 558. 103. 18,ItS, QQ"'9. ",999, 283. fl,,9. 617. 526. 46'1i. 138. 9999. 9999. 494t 150. 30.36
• 1)9~9. '1999. 337. ~51. 341. 501. 568. 733. 9999. 9999. 522. 108. 28.33
7 Q9""9. 99Q9. 8S0. 109. Illlt, 581, 1225. "65, 9.99. 9999. 792. 209. 26.36
A Q9Q9. ':fQQ9. 583. 927. '80. 1060. R14, 2'161. 9999. 9••9. lOSt. 505. "fI.71t
• QQ",<.i. 9999. 1558. 10A4, 1034, 2262. 140"_ 252. ••9•• ••••• 1266. 601. 47.99

In 1)999. 9999. 893. 1235. 10;53. 1685. t fiJI. 9999. 9999. 9999. 1279. 301. 23.51
I' QQQ9. 9999. 1505. 966, 1'J21. 1217. 1218. 9999, 9999. '999. 1365. 326. 23.87
I. Q9Cj1Q. li999. 128•• 1144, 1113. ~5J. 21 oCt Z. 9Q99, 9999. .9.9. IJ4A, 432. 32.0.6

AVG. I')QQ9. 9999. 714. A91. 894, 931. 988. 9999, '9'9. 9999. 89~. 70. 7.84

APIIN\lAL NET AVA ILAIjLf WIND EIIl(RGY
KWHo/SQ.M. Q9~9. 1J999. 1'0178. 7AOl. 18)4, 8158. 8651. 9999. 99'9. 9999. 784 11:;' 615.

GJ ISQ.M. 09,99 \:119.99 24.40 ?A.09 28.20 29.37 31 015 Q1hC,q 99.99 99.99 28.20 2.21

146~P: NANTUCK~T 5"OALS.'U ESTtMAn AT 10. METI::~S ( 33. fEET> ABOvE. 5UAFACE.

YEA~ MONTHLY STATISTICS

MONTH 10 AvG. S.D. S,D.PCT

I QCN9. 'i999. 205. 626. 324. 352. 526. 1)94, 150. 9.99. 002. 16•• 01.89

• QQIJ'i. Q999. 303. 315. 249, 201. 3"2, 22'. 188. 9999, 268. 50. 18,75, q9~9. \:11999. 170. 228. 209, 305. 252. 311. 135. 9999, 231. 61. 26.48
4 Q999. 9999. 199, 316. 327. 206. 231. 228. 9999. "'9. 258. 07. 18.32, Q999. <,1999. 131. 311. 313. 244, 216. 151, 9999. 9999, 229. 69. 30.32
• Q9'1/9. \:11999. 156. 302. 158. 233. 263. 338, "99. 9999, 2.2. 68. 28.14
7 0999. 9999. 393. 328. 331. 271. 566. 308. 9999. • 99•• J66 • 96. 26.29
• q9<oJ9. '#999. 269, 382. 453. 490, 404. 998. 9999. 9999, 099. 233. ".72• 99<oJ9, 9999. 723. 500. 478, 1043. 652. 117. 9.9•• 9999. 586. 280. 47.87

In Qq",q. 999CJ. 412. ~71. 71•• 783. 479. 9999. 9999. 9999. 593. 140. 23.64
11 Q999. 99". 6.7. 448. 888. 562. 565. 9999. '999. 9999. 632. 150. 23.77
I' CJ999. ~999. 597. 623. 515. 394. 9.3. 9999. 9999. 9999. 625. 201. 32.15

AVG. Cl9~9. 99.9. 358. 012. 414. 431. 458. 9999. 9999. 9999. 415. 33. 7.85

ANNUAL NET AVAIL AtilE wINO ENF.Qfjy
K"HRISQ.M. q'N9. ~999. 3139. 3613. 3624. 3774. 4009. 9q99. 9999. 9999. 3632. 28S.

G,J ISQ.M. .'.99 "'9.99 11.30 13.01 13.05 13.SCJ 14.43 99.99 99 ••9 99.99 13.07 1.03

l"'CiA NANTUCKFT S"'OALS.MA ES7IMATE AT 20. METERS I 66. FEET I ..80"E SURF ACE.

YEA~ MONTHLY STATISTICS

MONTH 10 AVe,. 5.0. S.O.peT

1 Cl999. '1999. 327. 837. 434. 413. 707. 801. 202. .99•• 540. 227. 41.96

• 991:19. ':1999. 405. 419. 336. 331. 459. 312. 250. 9999. 359. 66. 18.35, 9QQ9. 9999. 234. 306. 282. 409. J40. 027. 183. 9999. 312. 82. 26.32
0 '999. 'i999. 267. 421. 1t43. 332. 308. 301. 9999. 9999. 306. 60. 18.44, 99",9. 9999. 118. 416. 022. 327. 290. 211. 9999. '9". 307. 93. 30.18

• 9999. 9999. 210. 406. 212. 312. 351. 451, 999•• '999. 325. 92. 28.33
7 99':19, 9999. 530. 440. 443. 363. 761. 412. 9999. 9999. 492. 130. 26.47

• Q999, _9.9. 363. 513. 607. 65•• 544. 1347, 9999, '99•• 672. 315. 06.'0
• Cl999. 9999. 972, 673. 603. 1403. 869. IS'. 9999. 9••9. 186. 376. 07.85

In Q999. 9999. 558. 769. 965. 1008. 642. 9999, 9999. '999. 796. IA6. 23.39
II 9999, 9999. '32. 600. 11'0. 754, 750. 9999. 999•• 9999, '46. 202. 23.86
I. C19~9. ':1999, 7.9. A15, 6'2. 531. 1137. 9999. 9999. 9"9. 839. 270. 32,25."G, 99"'9, 9999, 081. 553. 556. 579. 614. 999•• 99'9. '99•• 556. 03. 7.80

ANNUAL NET AVAILAHLf wINO ENERGY
KWHP/SQ.M, Q999, '1999, 0216. 4R44. 48&9, 5069, 5375. 9999, 9999. 9999, 4874. 380.

GJ ISO.M, 99.9«; "'9.99 15.18 17,44 17.53 18.25 1•• 35 99,'i9 99,99 9••9. 17.55 1.37

146c;P NAN1UCK~T SI-lOALS.fIIA ESTIMATE AT 50. N(lUIS ( 164, FEEl) ,IBOVE SUAF ACE.

YEAk ...ONTHLY 5TA7I5TIC$

MONTH 10 AVG. 5.0. i.D,PCT

"9"'9, ",999, 474. 1224. hZ1, 685. 1036. 1I 76. 295. 9999. 188. 334. 02.37
qQ~Q. liQ99. 5'0. 613. 481. 47~. h64. 451. 370. 9~99. 5210 96. 18.05
qq",'i, "'Q9Q, 301. 446. 401, 589. 4liO. 1',16, 266. 999•• 4$0. 117. 26.00
~9~9. "'999. ]8'. 610. fda. 477. 445. 447. 9999. "99. 501. 91. IB,25
OQQQ. 'i9Q9. 257. h06. bll. 413. 4l~. 306. 9999. 9999. 446. 135. 30.29, ':lQ",q. 1,/999, 306~ c;e8. 309, 'ISS, C;14. ,,68, 9999. 9999. 473. 134. 28.36

7 Q9'19, 9999. 181, "'40, holt.}. 532. 1120. .05. ~999, 9999. 721. 195. 27.02· Q9Y9. 'i999. 528. 745. 889, Q61. 71)9. 1968. 9999. 'i999. 980. 462. 47.14
• '19.,.9. 'lI999. 1420. 9A5. 938. 2019. 1280. 2]4, 9999. 9999, 115•• 557. 48.20

1n .,9'l19. 9999. 813 • , 126. 1418, 1538. 934. 9999. 9999. 99'i9. 116•• 276. 23.71
II QQq9. "'999. 1373. 814. 1160. 1104. 1108. 9999, 9999. 9999. 1244, 303. 20.33
I. QQ~~. 'i999 , 1178. 1221. 1011. 771. 1948. 9999, 9999. 9999. 1226. 394. 32.16

AVCi, Q'i'l9. "'999. 704. fl;Ob • 811. 1)45, A9b. qq9'i, 9999. 9999. 813. '3. 7.75

APliNlIAl ~IEl AVA II. A~Lf • I~O ENF:RIiY
KWfof°/SU,toI. QQ99. ~q99. to 169. 70fJ4. 1l0~, 7404. 7R~I. 999'11. 91,/99. 9999, 7119. 552.

GJ ISO,N. QQ.9q 'i9.9Y ?2.21 t'''i. It 3 2L).SP; 2b.6fJ 2A,2" 99.99 99,9«; '19,99 25.ft3 1.99

MONTH·TO-fliIONTh rOtlRfLATIO~ COEFF'tCtfNT FUM WINO POwrR = ,0600
YEAR-TO·yEAFol CORPt.LAlIOIII COEFFICiENT FOR .HliD "'O.lk .2116
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Table A-VI: Monthly and Annual Wind Power Summary, Cleveland, OH
Ittf',;JO CLE\lELA ...·!l. CH A..... l:foI0"'£Tt::c.< 'T ,. -,I:: H.1o.C; , 20. ftEll 4l:tOVf. suwF ACE.

Yf:.Ato< JiIlOIltTHL Y STATIS1JCS

MO"-ll""' 10 "v6. S.D. ~.D.PCl

110. 17.1. 1~7 • 1",4. 11 J. II~. 1.,3. IO~. 142. 182. I.". 29. It1.d9
d. 1~3. 126. ~Sb. )19. 171. 1l4. 193. 130. ~8. I'll. S4. 36.40

C'1)'1, 1"04. 17f,. 11tJ. t2b. 123. }76. 140. 169. 191. 113. 35. 19.95

"'~. 1~5. 154, lC;lJ. 14~. 239, ISb. 141. 123. 156. 154. 38. {'It ,59
/p. 114. 132. 148. 11. 149, Ill. ll!:), 128. 110. 11A. 25. 21.26

h Jh. .S. 96. \\1. ." -4. 81. 1~. 5) • 19. 16. 21. 21.66, ,2. 76. 1R. 78. 'i4. "6. 6J. 61. 16. 49. 65. 11. 11 oil
H d?. 'I. 49. S~. 40. 51. "1. 45. 61. 66. 51. 12. 20.75, 1.3. ~ 1. 13. '0. 51. 46. 64. 14. 54. 69. 66. 12. 11.76

10 11 f_. AI. A4. 123. le. 13. 104, 80. 61. 14. 87. 19. 2i.1t1t
\1 l~p.. ttl4 0 194. Iql, 131. 13_. 141. 85. 11_. 92. h5. 39. 26.69
P IJ9. 149. 227. 115. OJ. 209, 163. 117. 96. 126. I1t4. 43. 30.00

AVG. 1uS. 121. 129. 116, 108, 122. 116. Ill. 101. 104. 115. 11. 9.38

AN/'IHIAL NE T AVA II At1Lf wINO ENFwC,y
I(WHw/SQ.M. 919, 106) • 1129, l1R8. 947. 1069. 1018. 973. 888. 912. 1010. 95.

GJ 15<.1.14. 1. J I l.A2 4.0~ 4.28 ).4} J.85 3.66 1.50 3.20 Jo,28 3.64 .34

14R?O CLEVELA ... U, 0" ESTIMATF .T 10. lo4ETEFlS ( 33. flET) AYO'VE SU~F ACE.

YEAI-I ",ONTHLY ST"'llSTtCS

MONtH 10 A'VG. S.D. S.D.PCT

1 1Jq. 1c;1. 193. 201. 212. 142. 18Q. 249. 115. 226. 188. 35. 18."2
2 IO'i. 1QO. 151. 112. 219. 210. 155. 237. 160. 14. 182. 64. )5."1
3 2"Q. 2SI. 216. 141. 279. 1!:t4. 218. 11•• 209. 231. 215. 42. 19.66
4 1ul. 27.8. 192. 196. 180. 796. lQ4. 176. 153. 194. 192. 46. 24.11, "9. 166. 164. 183. 90. IB4. 140. 144. 161. 139. 147. 30. 20.70

" • 1. 83 • 120. 111. a2. 119. 109. 96. 67. 99. 96. 26. 26.11
7 '0. 96. 98. 98. 68. 12. 81. 86. 96. 62. 83. 1). 16.20
8 10'- • 1R. 62. 10. 53. 65. 66. 58. 85. 83. 12. 15. 20.28
Q 03. 18. 92. 112. 13. 60. 81. 92. 68. 87. 84. 14. 16.91

10 147. 101. 106. 152. 92. 92. 130. 101. 76. 93. 109. Z4. 22.01
II 24b. 202. 239. 235. 161. 112. 116. 106. 149. 115. 180. 41. 26.33
lZ 114. 183. 217. 1117. lOS. Z51. ZOI. 14S. 121. 157. 179. 52. 29.00

AVG. IJ2. 1'51. 160. 168. 135. 152. 145. 139. 121. 131. 144. I). 8.91

ANNU"'L NET "''VA ILABU: wINO ENrRGy
t"WHP/SQ.M. 11~0. 1320. 1399. 1468. 1118. 1331. 1210. 1215. 1110. 1143. 1259. 112.

GJ ISO.H. 4.IA 4.75 5.04 5.28 4.24 4.79 4.57 4.38 4.00 4012 4.53 .40

148;:>0 ClE'VEL"'~JD, 0" ESTIHATF: AT 20. IolETERS I 66. FEETI ABOVE. SURF ACE.

yEAR MDMT"LY S7AlIS1ICS

MONTH 10 AYG. S.D. i.D.PCT

I IdS. 204. 263. ?1~. 288. 190. 2~4. 335. 231. 303. 253. 47. 18.58
Z 140. 254. 210. 429. JOO. 285. 206. 322. 217. 96. 2"6. 90. 36.70
1 350. 341. 295. 199. 371. 205. 294. 233. 281. 319. 289. 58. 19.91
4 1",3. 309. 256. Z65. 242. 391l1. Z59. 234. 203. 260. 251. 63. 24.54, 130. 223. 220. 748. 11•• 248. 186. 191. 213. 184. 196. 42. 21.44, 60. 107. 158. lA". 108. 156. 144. 124. 87. 130. 126. 35. 27.93
1 01. 125. 130. 110. 88. 93. 103. 111. 121. 80. 107. 19. 11.33
R 131. 101. 80. 90. 66. 83. 84. 14. 112. 108. 9... 20. 21.35
9 122. 10\0 121. ISO. 94. 16. 106. 123. 89. 114. 110. 20. 18.21

10 1~6. 132. 140. 70S. 119. 121. 111. 132. 101. 121. 144. 33. 23.03
11 331. 214. 323. 319. 2U1. 232. 7.34. 140. 199. 152. 242. 65. 26.94
12 23). 250. )83. 7.27. 138. 349. 211. 193. 159. 208. 241. 13. 30.42

"'VG. 116. 202. 215. ?27. 180. l03. 193. 184. 169. 113. 192. 18. 9.48

ANNuAL NET ... VAlLAHLf ~tNO ENERGy
l(WtUUSO.Il4. 1543. 1166. 1882. lQ86. 1514. 1180. Ift90. 1614. 1418. 1515. 1683. 160.

GJ ISQ.H. 5.55 6.36 6.78 7.15 5.67 t,.41 6.08 s.81 5.32 5.45 6.06 .57

1487.0 CLEVEL.....1D, DH ESTIMATF. AT 50. JolElERS I Ib4. FEET I A80VE SURFACE.

v£AIo4 MONTHLY ST"'TISTICS

MONTH 10 AVG. S.D. S.D.PCT

1 2'?'. 302. 394. 411. 431. 2M!). lKO. 1500. 353. 451. 318. 11. 18.82

> 207. 3F13. 311. tlJ8. 448. 423. ]09. 418. 321. 145. 361. 134. 36.4t4
1 'i18. 508. 440. ;;un. S6~. 301. 440. 149. 418. 413. 4]1. R5. 1'.81
4 20Q. '-"2. 38':t. ·"~b. JbJ. ~9c:,. .18~. 350. 305. 381. 384. ... 24.56, 1~]. 315. 331. HI. 180. 310. ?IiO. ~85. 318. 214. 294. 63. 21.31
h _9. 164. 240. tlli. 164. 2J'b. Z16. 188. 131. 195. lQo. 53. 21.83
7 12A. 190. 196. I ~1. 134. 140. I!:t1. 168. 190. 121. 162. 29. 11.59
R 204. 153. 122. 138. 102. 126. \26. Ill. 166. 163. 141. 29. 20.61

• 1nO • 154. 184. ,:)~~. 1't2. lIS. 160. 184. 134. 171. .16~. 30. 11.95
I" 740. 20Z. 212. l1l8. 181. 162. ?~9. 199. ISO. 183. 217. 49. 22.66

11 4<,11. 412. 483. .. ,6. 125 • 345. 3!)2. 210. 297. 228. 362. 91. Z6.78
I> 3..4. J14. 510. 140. 209. S18. 406. ?90. 239. 313. 360. 108. 30.00

A\/G. 2"1 • 30]. 323. ]40. 210. ]OJ. 289. 776. 252. l'3"i. 28fl,. 28. l,I.6l:l

ANN1JAl NE.l AVAIL AtlU • 1'110 Et-lPU;y
I\WHR/~Q.M. ?2t4? 2hC;1. 2~29. ?Q16. 2366. i'flS I. 7';J6. 2418. 2201. 2261. 251Y. 2et4.

GJ I~Q./l4. A.7? 9. c;7 10.IH I I) .11 H.!)? ~.Sl Q·D q./o 1.9'- 8.16 9.01 .08

MONTM-TO ... Jll:Ot-lTt1 rOl-IRFLA1IOl\' cnEFF ICIt:NT FOtoi wiNO PO"'~R .714,,2
nAP ... TOooYE A~ COl,)l-it-LATION COEFFiCiENT fOIof wlr-.o "'OwEk .32('\3

37



38

Table A-VII: Monthly and Annual Wind Power Summary, Fargo, ND
14Q 14 FA~GO. "0 AI\EMOMEtEP " .. "'ElE~S ( 20. ft:.E 1) AMOVE SURf ACE.

YEAR MOhTHL Y STATISTICS

MONTM ., 10 AVG, S.D. S,O.PCT

\ HH. l!lb. IJJ. 142. e•• 118. 1'.~. ?Z't. 111. 145. 144, 40. 27.9J
2 13J. 11. 143. 139. 9•• 123. 111. 181. IB1. 184. 1J1. 37. z•••J, 1<7. 136. 11•• 85. 10•• 115. \.7. 201. 214. 207. ISJ. 44. 28.J5
4 2u9. 269. 16'. 162. 139. 20'. ?1. 194. 209. 2B7. 210, 4'. U.13, 1.1. 121. 1J2. 101. 175. 126. 91. 90. 114. 202. 142. 38. 26.86

• H1. 122. 124. 5J. Ub. 138. 81. 5•• 109. 105. 99. 28. 28,06
1 • 1. 43. 69. 41. 100. 79. 51. 42. 80. 67. ... ito • 30.66

• 91. 56. 77. 48. 110, 128, 8e. 81. 83. 118. B9. 24. 27.36
9 1"'. 97. 123. 106. 1'1. 90. l1H. 80. 103. 144. 119. 28, 23.13

10 Ise. 251. 109. 93. 167. 125. 215. IU. B5. 136. 1415, 51. 15.01
11 237. 299. 161. 21J. 17•• 211. 190. 151t, 116. 78. 18•• 59. 31.20
l' 1"7. 15J. I1J. IB1. 86. 122. 190. 219. 158. llJ. 159. 39. 24.55

AVG. 144. 151. 132. 115. 125. 132. }lt8. lJ•• 1'1. 149. 137. 11. 8.05

ANNUAL NET AV/ltII.AtILf: IlIIND ENEUGY
KWHR/SU.!'4, 12b4. 1320. 1159. 1005. 1093. 115J. 119~. '1193. 1232. 130J. 1202. 91.

GJ ISU,M, 4.51; 4.75 4.11 1.62 3,94 4.15 4.68 .. ·Jo 4,44 ·4,69 4.JJ .J5

149 14 fARGO. "0 ESTlMATF AT 10. Ir4EH.RS ( Jl. FEET) "BUilt. SURF ACE.

VEAR MOhTHLV STATISTiCS

MONTH 2, 10 AYG. S.D. S.O.PCT

1 109. 23J. 165. 17fh 109. 148. 181. 277. 210. 119. 119. 49. 27.63
2 1.5. 89. 118. 112. 120. 154. 145. 225'. 230. 228. 171- 45. 26.1B
3 ISB. 169. 219. 106. 1JJ. 142. 206. 249. 26J. 25J. 190. ';). 21.BO
4 2SB. 333. 206. 20J. 115, 252. J2J. 239. 251. J55. 260. 51. 21.B6
5 238. 158. 165. IJ4. 218. 157. 120. 114. 214, 247. 177. 41. 26.40
6 110. 152. 154. 68. 144, 110. 102. 68. IJ6. 130. 12J. 3•• 21.JZ
1 115. 54. 89. 52. 125. 100. 65. 54. 101. ... A4. 25. JO·14

• 121. 12. 96. 62. IJ1. lS8. 110. 102. 104. 141. Ill. 29. 26,55
9 1':i8. 121. 152. 13J. 11". il4. 219. 100. 129. 118. llt8. J4. 2J.Ol

10 196. J10. 1J6. 111. 209. 156, 26J. 140. 108. 168. lAO. 62. 34,26
11 2"4, 311. 202. 264, 218. 262. 236, 190. 14J. 99. zze. 1J. 32.11
12 2JJ. 190. 216, 2n. 109. 152. 233. 269. 195. 1'0. 191. 41. z,..06

AVO. 180, 188. 165. 143. 156. 164, 184. 169. 174. 184, 111. 1J. 1.81

' ....UAL NET AVAILA8LE llIIND [NERGY
KWHP/SQ.M. 1514. 1643. ....... 1255. 1J66. llt34. 16G8. .479, 1525. 1612 • 1494. 117.

GJ ,SQ,M. 5.61 5.92 5.20 4,52 ... Ii? 5.16 5.79 5.JJ 5.49 S.8n 5.38 .42

14914 FARGO. "0 ESTIMATE AT 20. METERS ( 66. FEETI ASOliE. SURF ACE.

VEA. MONTHLV STATISTICS

MOf\ITH 10 AYG. S.D. S.O.PCT

I 1'-8, 309. 222. 231, 143. 198. 243, 37J. 284. l4Z. 240, 61. 21.85
2 224. 111. 2J1. 232. 160. 207. 197. 30J. J12. J05. 229. 61. 26.55
3 210, 229, 296. 142. 118. 193. 219. 334. 351. 347. 256. 1J. 28.21
4 J~O. 451. 218. 271. 230. 3..... 431. 324. 347. 1t77. 351. 18. 22.11, J19. 21J. 221. 1~2. 291f. 210. 161. I lt9. 2'90. JJ6. 238, 64. 26.80
6 145. Z04, 201. 88. 195. 2J1. 134. 89. 181. 176, 165. 41. 28.45
1 152. 10. 115. 61. 161. 1J2. 84. 71. 132. 111. 110. 3•• JO.94

• 1.1. 93. 121. 19. 182. 216. 145. lh. 1J6. 197. 1.1. 41. 21.89
9 211. 161. 206. U7. 235. 150. ?96. 13J. 111. 241. 198. 41. 2J.16

10 265. 420. 184. 155. 219. 208. 159. IB7. 140. 227. 242, AS. J5.22
11 391. 498. 270. 355. 293. 35J. 318. 257. 192. 128. 306. 99. 3l.44
I' 314. 254. 292. 313. 144. <'02. 31e. 1&6. 263. 181. 265. 66. 24.8J

AVO. 2411. 252. 221. 192. 208. 220. Zlttl. i'll. 234, 248. 22 lh IS. B.01

ANNUAL NET AVULAbLF _INO ENE~GY

KWHA/SQ.fro1. '115, a05. 1938, 1618. 1"24. 1929. 216'i. lQ81. 2048. 2110. 2006. Ibl.
GJ ISQ."" 1.61 1.94 6.9H ".04 ".51 6.9-; 1.tn 7.1C; 7.31 1.81 1.22 .58

14914 fARGO, W ESHoAff AT 50 ~ fIoIETERS ( 164. FEET) AHOVE SUWF ACE ~

YEA~ MONTI-ILY sTATISTtt.S

MONT'" 10 Ay(,. S.D. S.O.PCT

I 2~O. "60. 331. 3154. lllt. 29b. 3&3. c;53. ,,26. 35~. J5d. 99. 27.61
2 J32. 116. 354. '48. 23q. 309. z93. 44~'1 462. 454. 342. 89. 26019
J J15. ]42. 439. 213. 2&7. l8b. 41~. 49&. 530. 513. 3Al. 106. 27.8&
4 SIT. 610. 414. 1t04. ]4b. ,>09. IiSl. 482. 5H~. 111. 522. 115. 22.06
5 475. J19. 3J1. 2,,9. 43H. 31~. ,?43'1 ?2S. 430. 498. ]~4'1 9•• 26.47

220. 306. 310. t J4. 291. 344. 702. 1]4. ill. 260. 247. 69. 21.9H
2~9'1 In7. 174. 103. 251. l1i18. 127. 106. zoo. 166. 1M,. 51. 30.1&
240. 141. 192. 121. 2'5. 319. 219. Z03. 20'!!. 2>14. 2210 "0. 21.13

9 ]15. 242. JOR. 266. JSI. 227. 1t41. I ~9'1 l51. 357. 291i. "9. l].3t-
10 3.3. 624. 274. ?3J. 416. 311. S31. ?7<i. 212. 340. 3&1. 1?6. 34.78
11 15,,9. 740. 403. 531. 4J8. 5<,7. 411. 183. 287. 195. 45':'. 146. Ji.OA
12 41)6. 3RZ" 432. 4,,5. 218. 30b. 410. C;42. j92. 279. J95. ... 2ct .21

AYG. 3~9'1 ]76. ]30. /IIH. 312. 329. .lb~. 138. ]49. 369. 342. <7 • 1,,87

ANNIJAl NET AYAIlAl'!lf wINO Ef'tf~r.'i'

KWHR/!:lY.M. ~1't9. 3291. 2892. ?511. 2733. 2R82. 1?33. 2q~H. 3060. 3<31. 2994. 23".
GJ I~Q.M. 11.34 11.85 10.41 9.0't 9.1:14 IO.3A 11.64 10.b~ 11.01 11.61 10.78 .85

MONTI-I-TO·"'ONTt1 "O~RF.LAT 10'" COEFF I'IE NT FOR wlN[; POwfR .4120
YEAQ ... TO... YlAR COPQlLATlON COEFFtCIENT FOR .I~O PowER .3q~5
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rable A-IX: Monthly and Annual Wind Power Summary, Oklahoma City. OK
13Q14 QI(LAH(}M,. (I TY, 0< AP\E"OJolf.1E.R AT 4. "'E It::R<; ( 11. fEE 1) ABOVE SURF ACE.

YE.Af.l MONTt'lLY saTlSTtcs

MONTH 10 AVu. S.D. S,D.pe T

1 L1'+. 112. I~I. IGIS. 205. b~. Ibl. 112. 135. 121. 143. 40. 28.0b
> 1<2. 177. 122. 1)2. Ub. bJ. H~8. tJ4. 137. ,'7. 145. 42. 2'.00
1 2JB. 174. 189.- 168. 2'114 • 230. 171. 21U. 111. 122. 191. 51. 2b.72
4 ?41. 154, 197. 7,.1. Ib9. 147. " .. 188. lbO. )45, 181. 35. 19.55
< h). 312. 110. Ill. 192. .~. • 9. 101 • b9. 147 • 139. .7. 48.23, 117. 75. eo. 126. 114. 128. 122. 135. ISO. 100. 115. 22. 19."'9
7 l~l. '1. 95. • 8. 83. " . 44. 105. 74. 65. 83. 41. 49.33· IJ1. 59. 56. 97. • 3. 43. S4. 11'- • 50. 60. 75. 28. 37.95
Q 1H. • 9. 50. 1!8. 113. 30. 63. 100. bb. 104 • 82. 31. 37 .J7

10 'I. 75. 79. 73. .). 130. 1~4 • 15/. 106. 103. 109, 38. J4.~5

11 143. B9. 113. liB. 96. 154, 67. 152. 128. 196. 126. 3b. 28.33
I> 1~4. 81. 6B. 204. 119. 91. 157. 119, 116. 122. 126, 41. 32.28

AVG. I'Jl. 126. 109. 134. 14tt. 101. 12Z. 14 0. 109. 119. 12b. 16. 12.79

ANNIIAl I\ifT AYAltAdLF wINO E~E'WGY

KIIIHR/SQ.M. 1319. 1107. 957. 1177. 1299. 889. 1072. 1231. 955. "10'6. 1105. 141.
GJ 150 ...... 4.75 3.QQ 3.404 4.24 ,.. 6~ 3.20 3.86 ".43 3.44 ).17 3.98 .51

13919 OI<LAHOM ... l. Ilv. O' l:::STIMATE AT IU. "'ETHiS ( 31. fEEl) AaOVE:. SURF ACE.

Y[A;oj MONTHLY 5T,I,TI511C5

MONT"'! 2 . 10 AYG. S.D. S.O.PCT

I 110. 257. 22b. Z92. 307. 97. }40. 166. 202. 181. 214. bO • 28.27
7 !lU. 264. 182. 197. .138. 93. 219. 200. 20S. l21. 21b. b3. 29.05
1 3~7 • 260. 282. 251. 440. J44. 25S. 312. }74. 18•• 286. 77. 26.77
4 )/0. 230. 296. '60. 253. 219. 23H. 281. 241. 217. 270. 53. 19.52
< 2t7. 466. 16'. IB2. 287. 141. 132. 150. 103. 219. 207. 100. 48.39, 113. \12. 120. 188. 170. 191. 182. 201. 224. 149. 111. 33. 19.45
7 2d5. 91. 142. 101. 123. bl. 65. 151. 110. 9b. 123. 61. 49.6S
8 19C;. 87. 83. 145. 124. bS. .,. 111. 74. 89. I \I. 43. 38.23
9 2u4. 132. 7•• 102. lb8. 4'. 94. ISO. 99. 154. 122. 46. 37.3S

In lJ6. 112. \18. 110. 125. 193. 291. 235. 159. 154. 163. 57. 34.75
II 214. 13" Ib9. 116. 144. 231. 99. 227. 191. 291. 188. 53. 28.12
12 186. 121. 101. 305. 178. 131. 234. Z6•• 173. IS2. IS9. b" 32.41

AVG. ?2S. 189. 163. 201. 222. 151. 182. 210. 163. 178. 188. 24. 12.85

ANNUAL NET AVA1I.At:JLE WIND ENERGy
KWHP/SU.M. 19MI. 1654. 1429. 1759. 1941. 1325. 1599. IS'O. 1427. 1559. 1650. 212.

GJ Isa.M. 7.09 5.96 5.14- 6.33 6.99 4.17 5.75 6.62 5.14 5.61 S.9. .76

13919 OKLAHOM,. ClTy, O' ESTI"ATE AT 20. METERS ( bb. FEETl ABOVE SURF ACE.

YEAR "O~T"L' STATISTICS

MONTk 10 AVG. S.D. S.D.peT

1 229. )47. 303. 391. 411. 132. 323. 'l2lt. 211. 243. U7. SI. 28.07
> 244. 35lt. 245. 26S. ..53. 128. 376. 270 • 277. 295. 291. S•• 28.74-
1 417. 3'8. 379. 337. 589. 463. )43. 421. 234. 247. 384. 102. 26.6.
4 495. 306. 395. lt8!». 340. 296. 320. 318. 323. 292. 363. 11. 19.53
< 307. 624. 221. 245. 384. 191. 180. 203. 139. 295. 279. 134. 47.94

• 235. 152. Ib2. tl54. 230. 257. 246. 271. 302. 201. 231. 45. 19 •••
7 3M3. 122. 19l. 138. lb7. 83. 90. 212. 149. 132. 167. 82. 48.91

" 2b3. \19. 113. 14 7. 168. 88. 110. 230. 101. 123. lSI. 57. 37.73
Q 276. 179. 101. 137. 22•• bO. 126. 702. 134. 209. 165. b2. 37.38

10 lijJ. 151. 159. I'll. Ib9. 2b2. 389. 31'. 212. Z08. 219. 7b. 3••55
\I 2"8. 178. 227. 235. 195. 309. 135. 305. 256. 392. 252. 11. 28.22
12 2f:10. 163. 13b. 407. 241. 184. 3lS. 360. 2)4. 241. 254. 81. 32.08

AVG. 302. 253. 219. ?70. 298. 204. 246. 283. 219. 240. 254. 32. 12.74

ANNUlL Nfl AVAlLlHLF WIND ENERrty
KWkRISQ.M. '6..9. 2220. 1922. ?364. 2609. \791. 2155. 2415. 1922. 2106. 2221. 283.

GJ ISQ.". q.S4 7.99 6.92 R.51 9.39 b.45 7.16 A.91 6.92 1.5A 8.00 1.02

13919 OKLAI10M,. Cl1Y, o. ESTI"AH AT 50. JrIIIElERS ( 164. fEET) A80VE SURF ACE.

YEAk HONft'lLY STATISTICS

MONTH 10 AVG. 5.0. s.o.per

138. 511. 446. 519. 601i. 192. 411. 332. 400. 358. 424. IZo. 2B.29
160. 521. 361. 390. b10. lt1". ~5b. 394. '05. 436. 428. 125. 29.18
7u5. 514. 5bO. 499. 871. 681. ':;07. 621. 347. 3b•• 561. 151. 26.68· 7J3. 456. S83. 714. 1503. 435. 412. ~S6. .16. 430. 536. IDS. 19.55

< 4~3. Q28. 326. 361. 568. leJO. 763. 291. 202. 436. 411. 200. 48.61, 3..4. 222. 236. 373. ]J1. 380. J62. ]99. 444. 29b. 3]~. 66. 19.55
7 S65. 119. 2BO. 199. 24~. 118. 128. 112. 21b. 190. 2lt]. 122. 49.99

• 1k7. 171. 164. 281. 24~. 126. 160. 335. 146. 176. 220. 85. 38.49
0 406. 265. 14fl. 700. 334. 87. 11:tb. 295. 195. 304. 242. 91. 31.b7

10 ?b8. 273. 234. ZI7. 245. J85. 575. 467. 312. 30ij. 323. 113. 34.82
11 4~6. 262. 334. ]4t!. 21:15. 45&. IQ7. 449. 378. 578. 371. IDS. 28.34
I? lb6. 239. 201. 604. 3Sb. 271. 466. 531. 343. 363. )74. 121. 32.31

AVG. " ..6. 375. 323. 3Q7. 439. JOO. 162. 416. 322. 353. 373. 48. 12.88

ANNIIAL NET AVAil AI:lLF 'IIINO E"'f~r,y

KWH"/SQ.J4. lQu7. J2A3. 'l827. 1482. Ja4~. 2624. 3174. 3fl40. 2821. 309•• 3270. 421.
GJ /SU.M. 14.0':' 11.82 ) 0.18 12.53 1].84 '1.45 11.4 3 11.11 10.16 11.1" 11.77 1.52

Jl40NTH-To-~Ol"ln1 rOt<I(I="LAT 10~ cnf.F'F Ie IfNT FO~ WINU POWER: .IJ"b
Y[AP-TO.. yEAR COpwlL6TIOr-.. CCE..fFIC1ENT FOQ .lhO l-'OwEW -.2520
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Table A-X: Monthly and Annual Wind Power Summary, Cheyenne, WY
2401 A CHEYENNh OY ,Ulilt.MOJolE Tf.R aT 10. '-IETEPC; ( 33. fEET I ABOVE SURF ACE.

Vf.AH MONTHLY STATISTICS

MONTH 6. 10 AVG. S.D. S.O.PCT

1 7b7. 247. 311. 298. 410, 323. 411. 19U. 426. 609. 369. 100. 27.21

> 4j9, 31", 377. 114, 280, 427. 432. 290. 418. 572. 386. 85. 22.09
1 '5,+0, 511. 412. 193. 565. 439. 350. i?91t. 339. 318. 408. 118. 2ii.97
4 4~3. 292. 313 •. 549. 460, 392. 434, 272. 311. 533. lt04, 98. 24.19
5 2':13. 215. 264, 158. 240. 228. 239, 266, 197. 273. 237. 38. 15.96

• 203, 196. 192. 187. 153. 239. 129. 112. 133. 206. 175. 39. 22.19
1 103, 136. 121. 131. 155. 1)4, 144, 102. 155. 125. 130. 18. 13.63

• 90, 143. 139. 156. 137. 206. 116. 134, 115. 206, 144. 36. 24.67

" IUS. 170. 148. 116. 1'>9. 144, 197. 129. 116. 205. 155. 31. 20.28
In 3l3. 237. 99. 281. 268. 161. 284. 220. 121. 175. 217. 7\. 32.58
11 408, 6J9. 2M), 471. 550. 470. 283. 338. 185. 335. 394. 132. 33.59
12 433. 433. 641. 319, 359, 323. 441. 299. 302. 538. 415. 103. 24.89

AVG. J01, 300. 273. 274, 311. 291. ?88. 237. 235. 346. 286. 32. 11.19

ANNuAl. NET AVAll.AHLE wINO ENERGy
I'o:WHR/~Q.M. 7691. 2628. 2394. 2403, 2126. 2550. 2'CiZS. 2Q.77. 2056, 3033, 2508. 281.

GJ ISQ,Jol. 9.6Q 9,46 8.62 8.65 9.81 9.18 'hOg 1.48 1,40 ·10.92 9.03 1.01

24018 CHEYEfl,jNF. OY ESTIMATE AT 10. METERS ( 33. FEETI ABOVE SURF ACE.

YEAR MONT"LY STATISTICS

MONTH 10 AyG. 5.0. S.O,PCT

1 267. 247. 311. 298. 410. 323. 411. 3-90. 426. 609, 369. toO. 27.21

l 439. 316. 377. 314. 280. 427. 432. 290. 1t18. 572. 386. 85. 22.09

3 Slta, 577. 1t12. 193. ii:i65. 439. 350. 2'9"-. 339. 378. 408. 118. 28.97
4 .IB, 292. 313. '549. 460. 392. 434, 272. 311. 533. 401.. 98. 24.19
5 293. 215. 264. 158. 240. 228. ?39. 2b6. 197. 213. 237. 38. 15.96
6 201. 196. 192. 187. 153. 239. 129, 112. 133. 206. 175. 39. 22.19
7 lU3, 136. 121. 131. 155. 134. 14"', 10Z. 155. 125. 130. 18. 13.63
8 90. 141. 139. 156. 137. 206. 116. t34, 115. 206. 144. 36. 24.67

• 105. 110. 148. 176. 159. 144. 197, 129. 116. 205. 155. 31. 20.28
10 323. 237, 99. 281. 268. 167. 284. 220. 121. 175. 217. 71. 32.58
II 4U8, 639. 266. 471. 550. 410. 283. :U8. 185. 335. 39".. 132. 33.59
I~ 4J3. 433. 641. 379. 359. 323. 441. 299. 302. 538. 415. t03. 24.89

AVG. J01, 300. 273. 214 • 311. 291. l88. 237. 235. 346. 286. 32. 11.19

.....U.L ~E' AVAILABLE wINO ENERGy
t<WHRISQ.M. ;)69.1. 2628. 2394. 2403. 2126. 2550. 2525. 2077. 2056. 3033. 2508. 281.

GJ ISQ,M. 9.69 9.46 8.62 ~.65 9.81 9.18 9,09 1.48 7,40 10.92 9.03 1.01

2401~ Ct-lEVENNf. .Y EST IMATE AT 20. METERS I 66. FEETI A80VE SURF ACE.

VE, ...R MONT"LY STATISTICS

MONTH 10 AVG. S.D. S.O,PCT

1 359. 331. 417. 198. 551. 432. 550. 522. 570. 816. 495. 134. 27015

2 590. 422. 506. 422. 377. 575. 581. 389. 562. 768. 519. liS. 22.13

~ 726. 775. 551. 259. 757. 590. 1t69. 394. 455. 508. 548. 159. 28.97
4 646. 392. 418. 739. 617. 528. 582. 365. 418. 718. 542. 131. 24.23
5 394, 290. 352. 213. 323. J07. 320. 358. 266. 366. 319. 51. 15.88

~ 212. 263. 258, 251. 207. 320. 174, 151. 179. 276. 235. 51. 21.90

7 138. 183. 160. 176. 208. lBO. 193. 137. 210. 169, 175. 24. 13.71

~ 120. 191. 186. 209. 184. 219, 156. 180. 155. 275. 194. 48. 24,65

9 141. 228. 197. ~37. 214, 194. 265. 114. 155. 275. 208. 42. 20.20

In 433. 317. 133. 377. 360. 224. 381. 29b. 162. 234. 292. 95. 32.59

11 546. 856. 357. 6]4. 139. 633. 3H2. 455. 249. 451. 530. 111. 33.45

12 Iitt2. 519. 859. 507. 484. 433. 589. 401. 406. 723. 556. 138. 24.86
AVG. 412. 402. 366. ::\69. 418. 391. JIB. 319. 316. 465. 385. 43. 11.17

ANNuAL NET lV'It "'dLE IIINO EtIIE~GY

f<.WHP/SQ.M. 1612. 3525. 3208. 3229. 366S. 3428. 3390. 2191. 2164. 4014. 3369. 316.
GJ ISQ.M. J3.00 12.69 11.55 11.62 1301. 12.34 12.20 10.05 'h9S 14.61 12.13 1.35

24018 CtotEYEf>.Nf:' • • v ESTIMATE aT 50 • IolEH.RS I 164. fEET) leOVE SURF ACE.

'fEAR ",ONTHLY STATISTICS

MONTH 10 "'"G. S.D. S.O.PCT

1 I).n. 4eB. 619. S92. 816. 644. 817. 176. 846. 1212. 1)4. 200. 21.30

2 AbE-. 624. 746. fl24. 558. 849. AS7. 57,. 831. 1137. 161. lio19. 22.10

3 10 70. 1139. 815. 384. 1122. 813. b':t14. 585. fl16. 150. 811. 233. 2M.17

4 955. 578. 620. 10liO. 913. 7~0 , Flb3. S41. 617. 1061. B02. 194, 24-18

" 5~4. 425. 525. 31H. 41'1. 456. 414. ,31. 394. 545. 473. 75. 15.88

• 4u2. 3e9. 382. 114. )04. 418. ?S8, 22'>. 266. 410. 349. 17. 22.00

1 ?Us. 210. 240. 261. 310. 269. ?He. 203. 310. 251. 261. 36. 13.70
R 100. 284. 278. 312. 275. 413. 233. 26~. 231. 411. 28B. 71. ?4.50

• lug. 340. 294. 351. 311. 290. 395. lStt. 231. 409. 309. "'). 20.21
10 "39. 411. 197. 562. 533. 335. 5b8. 441. 243. 350. 434. 140. 3'-.36

11 aU9. 1271. '>28. 938. 10lo,ll. 937. r,64. "74. 370. 667. lA5. 2"3. 3J.49

Il ~~4. 81159. 1270. 153. 712. 642. ~71. C;94. 601. 1010. 823. 204. 24.83
AI/G. t>uA. 595. 543. 541. bl~. 580. ~14. 413. 468. 689. 510. 63. 11011

ANNllAl. "'lE T AV,AILAdlE wIND E~fQr,y

!<WHP/Soa.M. C;;)29. 5212. 4156. 4189. 5424. 5085. 5029. 4140. 4100. 6039. 4990. SSt..

GJ ISQ."'. 19.1~ 18.7" 17012 1 7,21. 1',l.':t.1 18.)1 1".10 14.90 14.76 21.74 17.96 2.00

MONTH .. TO-",Of>.Tt-t rO"difl.ATlO~ COEFFlCI[NT FO~ 4dND PlHJlj"_~ .Ot-O}
YE.Q-TO.. yF. ... R CO"l-iiLATlON COH-FlcIENT FOQ _IND IJO"'E.~ -.00')58
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Table A-XI: Monthly and Annual Wind Power Summary, Great Falls, MT
","141 GREAT F .\LLS. HT A"'EMO/olt- H~ AT ,. "'Eft."''' , 71. ffET ) ABOVE SUPF' ACE.

'l'EA~ fIIIOtHHLY STATISTICS

... ON1 .... 0 10 "vG. S.D. S,D,peT

110, Iqft. i'tlQ. 417. jli. 100. .142. 431. 43,. 480 • 329. 112. ]4.11
311. 470. 347. 142. lOtj. 12b. 1~'lI. }13. )03. 450. 279, 127. 4S.42
4.,H. 464, 192. '8. Y<. 100. ?~1. 10'+. 2SQ. 423, l41. 146. 6Y.50
l'i'J. lite. 154: ,.>5J. 104. ?4J. ld. 13":1, 203. J04, lIH. 5•• 29.53
l1i4. 9P.. .'. J 0 1. 58 • 117. 85. IJ1, 122. 256. 120. 54. 42.47, 114, tlfJ. 141. Ill. 38. 1~7 • 71. 60. 125. 108. 115. 48. 41.75

1 Ill. 96. It-O. 13. '4. 55. 01. 01. ISO. Y3. 91. 37. 41.12

" 11P.-, 136, 81. 132. 109. 12J. 4J. llttl. 72. 103. 110. 36. 32.81

• 113. lAO. 124, 319, 130. 146. 143, 12'l1, 109. 119, 157. 59. 37.35
10 ?19, lAS. 135. 172. 141. 227. ?14. ;J2G, 217. 264, ciS. ... 20.507

11 7d. 3A9. ]77. ..SM, ;'>b~. 111. ?2~ • J16. 376. 112. 317. 88. 27.75
17 207. 620. bOO, 41b, I'll'll, 193. 247. 168, 323. }"6, 3]2. Ihl. 48.41

AVG. 210. 275. n3. 721. 133, 15B. 1~9. 196. 225. 253. 209. '0. 19011

ANNtJAI.. Nt" T AVAlt A'1L~ _INO ENF~(';V

I\\IIHQ/SG."'. 1'3'ti. e410. 19S4. lQ ... 3. 116~. Dtl5. 1""60. 1717. 1967. 2218. lB31. 350.
GJ ISQ.M. 1,.61 K.e8 1.0t 1.11 4.21 4.99 <;.'lil ",.18 7.0a 1.9R 6.59 1.26

24143 GREAT fALLS, HT ESTIMATF. AT 10. "'ETI:.I-iS ( 33. tEUI A~OVf S\JHf ACE.

YEA~ ",ONTI-ILY STATISTICS

MONTH 10 AV(,. S.D. S.O.PCT

1 36't. 231. 313. 4$:17. 36? UB. ]9ti. 50.0. 508. 560. 384. 131. 33.96
7 366. 545. 1t04. 166. 128. 1,+1. 4l0. 202. 354. 526. J2b. 148. 45.28, 511. 541. 225. 92. 109. 118. 301. 123. 306. 493. 282. Ilt9. 60.06
4 232. 174. 181. 296. 123. ?86. 259. 161t. 239. 357. 231. 68. 29.30

• 218. 115. 113. 127. 69. 140. 100. 16i. 143. 301. 149. 63. 42.39· lJ6. 254. 166. 130. ". 185. 84. '". 148. 130. 136. 56. 41.55
7 130. 113. 18•• 86. 52. 65. 78. 11. 116. 109. 107. ... 41.40
A 103. 160. 96. 157. 130. l1t5. SO. I11t. 8•• 192. 129. 43. 32.98

• 13•• 211. I1t8. ]13. 154. 169. 110. 153. 128. 212. 185. 68. 36.74
10 210. 335. 157. ?~2. 167. 261. ?~4. ?59. 254. 312. i54. 52. 20.63
11 259. 455. 441. l334. 312. 36ilt. 266. '0'+1. 439. 204. 311. 102. 27.33
17 21t4. 720. 699. 4~4. 736. ~27 • ?89. 42ts. 377. 111. 387. 1~6. 47.90

AVG. 247. 321. 261. 266. 157. 186. ?22. 230. 263. 2H. 2'5. .46. 18.91

ANNuAL NET AVA It.AtiLF wINO ENF'RGy
k"HRISO.M. '166. i814. 22'5. 7132. IJtsO. 1628. 1947. 2012. 2304. 2604. 2147. 406.

GJ ISO.N. 7.80 10.13 8.2~ A.39 4.91 5.8tl 7.01 1.24 8.29 9.)R 7.73 1.46

Z4143 GREAT FALLS. HT ESTIHATE AT 20. "'ETERS ( 66. fEEl) ASOVE SURF' ACE.

YEA" MO.7HLY STATISTICS

MONTH 10 AYG. 5.0. S.D.PCT

1 4b2. 308. 419. ':'52. 481. 156. 540. ,,18. 684. 753. 516. 117. 34.34

• 41:10. 736. 542. 223. 16Y. 198. 566. 772. 414. 708. 438. 199. 45.52, 6'!5. 728. 297. 121. 143. 155. 404. 163. 406. 665. 317. 229. 60.75
4 305. 231. 240. lQ4. 162. 382. 3~0. ?16. 317. 419. 307. 92. 29.87
5 2'd6. 152, 148. 166. .1. 183. 134. '14. 192. 402. 197. 84. 42.19
6 117. 336. 219. 173. 60. 244. 113. 104. 197. 170. 179. 74. 41.50
7 173. 148. 250. 114. 09. 86. 104. 95. 234. 1'5. 14Z. 58. 41.23

• 136. 212. 126. 70S. 171. 193. 61. '33. 112. 256. 111. 56. 33.01

• 115. 280. 193. 499. 203. 228. 224. 202. 111. 219. 246. 92. 37.38
10 3~'t. 444. 211. 1'17. ?ZO. 357. 136. 347. 3lfl. 414. 337. 69. 20.55
11 345. 608. 592. 715. 414. 1f88. 353. 1594. 591. 270. 497. 138. 27.69
17 3"3. Q71. 943. ",,9. 311t. 303. 181. ~80. SOb. 228. 520. 252. 48.41

AYG. 3i8. '110. 348. 155. 208. 248. 298. 108. 352. 398. 327. 62. 19.06

A~NUAL NET AVAil AelF: wIND ENFI-tGV
t(WHRISQ.M. ?R69. 3164. 3052. 1108. 1826. 2170. 2.12. 2700. 3084. J482. 2867. 546.

GJ ISo.H. 10.3' 13.55 10.QQ 11,19 6.51 7.81 9.40 4.72 11 010 12.54 10.32 1.91

2414~ GRE~T FALLS. HT EST1"IATF AT ,o. "CETlRS , 164. fEET J ABOVE SUUF ACE.

YEA~ MONT .... LY STATISTICS

HONTH 10 "''''G. S.D. S.U.PCT

1 1eh. '11,6. tl31. r~ 75. 72d. 234. 193. qQb. 1007. 110Y. 1~tl,. 2,8. 33.11

• 131. 109". BIO. n~. 256. 294. ~:JJ. 402. 101. 1042. 650. 2<;4. 45.11, IOlO. 1084. 452. 1fl6. 220. ~32. C;1:I5. (lift!. 60•• 982. 5.,2. 33A. 6U.Oft· "tl2. 150. 302. SQ2. 249. 563. 513. •2J. '172 • 708. 459. 133. 29.02· 4J4. ?J3. 221. ?'55. 139. t,li. 19o,J. .20. 285. 59,. 29b. 1?,4. 41.94, ? II. 511. BS. fJfll. Yl. 365. 1&7. 15"1. 294. 256. 271. 113. 41.65
7 21>3. ?21. J77. 114. 105. I JO. 156. 14 3. 351. 21B. cl't. 88. 40.8&· ~o~. 371. 194. 114. 2~b. 288. 101. 345. 170. 382. 25•• B'. 32.46

• 2hti. 424. i92. 14~. JUJ. 138. 134. 303. 251. 417. 368. 137. H.10
In C;Jlj. 672. 311. ':122. J2H. 525. 4Y~. 513. 506. 016. 50't. 104. 20.10
11 Std. 911. IiB4. 1 OF-fl. fliCi. 718. "2e. 816. 819. "03. 13Q. 206. 27.80
I> 4~b. I1t44. 139,... '110. 4b5. 41t5. ~11. 1151. 752. 339. 172. 374. ItB.43

AVG. 't'14. 64'5. 523. ~J3. 31 J. 161. 440. 456. 523. 589. 1t8A. 9 •• 19.20

ANfl4I1AL NfT AVA I, A~Ll=" .INO Hll'-~r.V

.... \IIHs;./~U.M. 43~6 • ,:,1)49. 4l.j~1. 'tf-.71. 2140. 1216. )~~6. ]Q9d. 45'34. 5159. 4218. 821.
GJ ISo.H. It,.51' eO.]) I6.4q 1f-.bI Y.b" 11.51\ 11.88 14.19 16.50 18.51 15.40 2.96

MONTH-To-...O~T'" rOwHFLATJOt>. CIlEFFICIf~T FOk wlh[) ~t:wfk .]0,'1
Yf.Au_TO_YEAR COPR£LATJON COE.F"FICIENT FO~ ... 1"'"0 fo'Owt:.k .3qj?0
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Table A-XII: Monthly and Annual Wind Power Summary, Tatoosh Is, WA
(4240 TA TOOo;"- I'· •• ,6"'l~O"'F, fE.14 AT ~O. ')£Tf.H~ ( b4 • frET I AtiOVE su~, ACE.

vE.AR MONTHLY STAllS TICS

MnNTI-l b' 10 A'II6. S.D. s.o,peT

C>t'''. 7blt, HOQ, ot1fl8. ~ii. A90. 14!;6. 101. 708, 806. 84(,. 2H. 21.30
\:;,0, 417 t Al7. 11ft'. bOlo flQ9. 199, ,23. 1351. 378, 6QO. 2"'4, 38.31
4'll5. boi. 529, 118. 411. 1Hi. ~8~. S28. 512. 525. 529. liS. 21.81
3~2. ?/I 7 , 264, 31\:5. 469, 6H5. 303. 386. JOl, 295. 365. 125. 34.24
Ilt4, 115. 95. H~2. 248, 21tH, 151. 18b. Jll. l63. 206. 14. 36.01
111. t '6, 13. 150. 114. UHf 143. l 4 3, 110. 115. 138. 33. 23.81
42. IttC;. 'b. ?32. 131. Ill. li8. )36, 13b. Ill. 13i. 11. 28 ....
04. 94. 82. 108. 101. 130. lO~. l'n, 95. 114. 109. 34. 31.01

11 O. no. 239. 115, 214, 2Sb. 21~. 134, 214, 22b. ZJl. 54. 23.14
10 4,.3. H9. 745. '199. ztn. 485. 380. S9i. 630. 7t1l. 521. 1"1. 30.54
11 121S. 637. 463. <oj~5. 718. b44, 496. 829. 110. 382. 611. 228. 33.10
l' 121A, ~el. 1044. 911· 513. 1018. 734. 8il. 9Z8. 195. 893. 110. 19.03

AVG. 4'::10. 391. 438. 41.1 1. 399, 511. 459, 448, 516, 399. 4lt5. 41. 9.l0

ANhlJAl. filET AVAII.AHL~ ",INO E~r:Rr,y

I\WHP/SQ.14. ,Q,.2. j4~7. 3836. 1A62. )491. 4476. 4011, 3928. 4521. 3498. 3900. 359.
OJ /50.M. 1I•• 1C) 12.34 13.81 13,90 12,c;,o Ibol 1 14.'100 1~.14 16.21 12.59 14,04 1.29

24il4n TA TOOSH l~. WA ESTtJ.4I\H': AT 10. "4E1E"5 ( 33. FEETl A80VE SURFACE.

YEAFi MOMTMLY STATISTICS

MONTH 10 A\lG. S.D. S.O,peT

3"'5 ~ 513. b09. "53. b9i. 669, 1091. 531. 531. b04. 635. 11t.. 21.39
413. 322. &16. 563. 45i. '52~, 601. 39Z; 10ZO. 286, 519. 199. 38.26
314, 4S3. 398. ?"O. 308. 58b. 4'103. 396, 383. 392. 391. 86. 21.73
2tt4. 111. 198. 214. 352. 513. ttl8. 290. 226. 2Z3. 214, 93. 34.04
109. 131. 11. 138. 18b, 187. 114. 140 • 218. 198. 155. 56. 35.85

• 1~8. 133. S4. 113. 86. 136. 106. 101. 83. 11. 103. 25. 23.17
1 09. }09. 12. 111. 9d, 84. 91. 103, 101. 84. 99. Z9. 29.02
R 48. 11. b2. 82. lb. 97. 19. 148. 71. 8b. 82. 25. 30.91

• B2. 173. 119. 160. Ibl. 192. 161. 251 • 206. 170. 173. 40. 23.31
10 332. 24e, 560. '50. 215. 365. 2S4. 446, 412. 585. 396. 121. 30.54
11 9cR. 479, 346. 41t6, 538. 485. 31 ... 623. 577. 287, 508. 171. 33.69
I? IHJ, bl0. 1S4. M2. 432. 167. 552. b16. 701. 600. b7Z. 12T. 18.92

AVG. 338, 294. 329. 331. 300. 38,., 3"S. 331, 387. 300. 335. 31. 9.16

ANNuAL NET AVAil AElLff \IItl'\lO ENERGY
KW~RISQ.M. "9~9. 2S1A, 2882. 2903. 2626. 33b2. 3020 .. 2950. 339... 2629. 2931. 268.

GJ /SQ,M', 10,bCi 9,28 10.36 10.45 9,"~ 12·10 10,81 10.62 12.22 9.·7 10.55 .97

24240 UTOOSH IS. •• ESlIMAlE AT 20. METERS ( 66 • fEETI A80VE SURF ACE.

YEAI\! MOMTHLY STATISTICS

MONTH 8 10 AVG. S.D. S,D.PCT

1 ~i6. 764. 809. Bb8. 92Z. 890. 1458. 707, 708. 806. e"6. 231. 27.30

2 5~O, 421. 811. 748. bOl. b99. 799. 523. 1357, 318. 690. 26", 38.31
3 4~S. b02. 529. :)18. 411. 782. 569. 528. 512. 525. 529. 115. 21.11
4 352. 221. 264. 36S. 469, b8S. 303. 386. ~01. 295. 365. 125. 3••24
5 1441. 115. 95. 182, 2"8. 24H. 151. 186. 371. 263. 206. 14. 36.01
6 171. 116. 13. 150. 114. 18 1. 143. 143. 110. 115. 138. 33. 23.81
1 ~l. 145. 9b. 232, 131. Ill. 128. 136. 136. Ill. 132. 37. 28 ...
A 64. 941. 82. 108. 101. 130. 105. 197. 95. lllf. 109. 34. 31.01

• 110. 230. 239. 215. 211t. 256. lIS. ,3ft. 27... 226. 231. 54. 23.14

10 4,.3. 329. 71f5. 599. 287. 48~. 380. 592. 630. 781. 521. 161. 30.54
11 t2:J5. b37. 4b3. 595. 716. b44. 4Q6, A29, HO. 382. b11. 228. 33.10
12 1218. 887. 1044. 911. 513. 1018. 731f. 821. 928. 795. 893. 170. 19,03

AVG. 4~0. 391. 1t3t\. 441, ]lj9. 51}. 459~ 448. 516. 399. 445. 41. 9.20

AMNUAL NET A\lilt AtlLE 01-0 ENE"&'
KW~QISQ.M. 19<tC!:. J427. 3836. 3B~C!. 3491. 44116. 4017. 3928. 4521. 3498. 3900. 359.

GJ 15Q.f14. 14.1Q 12.34 13.81 13.90 12.Sq Iboll 14,46 14.14 16.21 lC:!.S9 14.04 1.29

24,2'~0 TATOaSH Is. •• ESllMAH'. "1 50 • _ETEkS ( Ib4. FEE" ABO\lE SUNF ACE.

Vf.AA MONT"LY STATISTICS

MONTH 10 AI/G. S.D, 5.D.PeT

7Hl. 1140. liOO. 11rib, 131... 1332. 21
'
1. I ~SI. 1051. 1201f. 12bO. 344. 21.21

Ens. 63'5. 1210. 1111. 90\. 104tt. II'•• 181. 2025. 564, 1028. 394. 38.33, 1.H. 894. 186. 4112. 6D. 1111. H19. 188. 161. 783. 789. 113. 21.94
4 ";'2. J38. 390. li~,2. 102. 1024. ,.\;)~, 516. 450. 442. 544, IF\7. 31t,44, 214. 2'>8. 140. il'10. 310, 311. 22~. 27tt. 553. 393. 301. 111, 3b.24

· 2~3. i6? 108. ?ZJ. PO. 110, l13. 213. lb4. Pl. 205. 49. 23.1b
7 1 -,1. ii'15. 143. 144. hl~. Ibb. I ~I. ?Olf. i02. Ibb. 196. 55. Z8.24

• ",5. 140. 122. 1'1. 151. 193. 1~7, 295. 142. 110. Ib2. 51. 31.i3

• Itl). 342. 357. 119. JeO. 3A2. 3il. 499. 410. :U8. 31t5. 80. i3.i9
10 ",,0. 4lH. 1110. R~8. 4e9. 72". ~66. 885. 941. 1110. 186, i41. 30.b'

I' PU7. 944. b8&. 888. 10 lb. 961. litO. 1236. 1151. 511. 1009. 33Q. 33,63
1, 1H14. 1316. 1550. I JC)a. 855. 1520. 109b. 1223. 1387. 1190. 1331. iSi. 18.93

AI/C;. h1:l9. 5.1. b50. ~~&. 596. 163. "'84. ,70. 171, 597. 664. b2. 9.29

At.lNIIAL ~ET AVA 11 A"LF 11I1""0 F~I:Rr,V

KWt1IJ/SU.M. r.;HbO. ~0~9. l;695. "'7]7. C,2e4. ~687 • S~"lIQ. 'i~66. 6752. 5229. 5813. 540.
GJ /sy.M. ?I.I n lR,32 20.50 ~rl.b5 lA.81') 24.01 ?l.~6 210li 21t.31 1B.82 20.93 1.94

MO~TH... TO"MOfllT"" rOI"/RFI.ATIOt.. COErflctfNl Ff)" _lr-.l) PO\tF.W ~ .201S
YEAR-TO-YEAR r,ODI./tLHIO'" cOf.f'FJCIE~T FQR 'lIllt..O "'O'lfEH -.2A41
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Table A-XIII: Monthly and Annual Wind Power Sununary, Enewetak, MI
411>01 E t-.lwfTll- • "'1\1J~t1ALll:, AI\!:.JoI0Polt-: TEJJ .T 10. "'ETE.f<, { 31. f EETI b.~ovt" ~U...F ACE.

·n.A~ MUNTt"lLY SUT1~TtCS

MONT>-i 10 AVG. S.D. S.O.PCT

) '" 408. 1"3. \78. lSi. ?84. itO!). 418. 399. 760, 39b. 140. 35.31
4":.7. 'i]0. 414, ;)]4, 40 '. ?4c.. ]bb, lOb. 280. 441. 374, 98. 2b.33
;?Ol. 41006. 520. ?C1J. 212. 726. 315. 708. 551. 152. 317. l~l. 47.89
1,.,9. o;?? 199. I'H. 2':16. 110. ]iO. ?bl. 406, bo2l. 339, 142. 41.81
?t.7. 4t?A. J7~. lOY, 1.. 7. nJ. ltw. 145. 200. 650, 274. 166. bO.6~

P"R. ll:i9. 121. ~z. 113. 193. 7th, 143. 187. 461. 191,. 102. 51.86
1;:,,~ • 119. 169. "2. OU. 138. 15':. 11. 112. 9999. 153. 16. 49.74
'3. 1~3. 90. ~6. 53. 10:1. '<. BU. 80. 9999. 89. 31. 34,79
b"', U~5. 14. '0. ll.". 155. 0'. 141. 91. ~q99. 110. 41. 36.75

10 10M. ICtA. 106. 8B. II':. IB2. 6S. t 09. 194. 9999. 124. 40. 32.5~

11 2':,1 1. lQ5. £'19. ?20. l~". H2. <30. 290. 162. 9999. 231, 54. 2J.S4
P 4ll'l. JQO. 315. "20. £,48. Ito!). 402. 366. 292. 9999. 314. 16. 20.38

Aye,. ?ltlt. 329. i4C,. lAO. lIn. i136. ~J3. 211. 252. 17999. 211. .0. lb.94

AtIl'''IIAL /ljl: T AyA I, A'1LF 'If",..D E~£ .... (,y
J(WH~/SU."'. ')l~n. cl'iAtJ. ;n8S. 1.,7!). 1123. ?ob9. ?O43. IHs:,l. 2205. q999. 201fo. 313i2.
('J /:,(1 ..... 7.71 10.39 1.87 S.61 fl.lO 7.45 1.J6 ..... 6P 1.94 9C1.9Q 1.47 1.21

41t'ool E",hETOl<t "lAR~HALLS tSlIMATF AT 10. "'E Tt.~S ( 31. H:'E.lJ ABOVE suwF ACE.

ytAR ..UNT .... lV STATIStTJCS

"'ONT'" 10 AYG. S.D. S.U.PCT

175. 408. 383. 118. J5c. 284. 40~. 418. 399. 760. 396. 140. 35.31
457. 530. 414. ?34. 461. 242. 166. 306. 280. 441. 314. 98. 26.33
201. "Ab. 520. 293. 21':. 226. 115. 208. 551. 752. 317. 1a1. 47.89

4 3,:,9. 522' 199. 197. 29b. 110. )cO. 261. 406. 621. 339. 142. 41.81. ?~7 • 48A. J7S. 109. 1"7. nJ. 180. 145. 200 • 650. 274. 166. 60.65, IbA. 21:)9. 127. 11:2. 113. I ~J. ?26. 143. 181. 461. 196. 102. 51.86
7 IL'~. 179. 169. 82. 80. ))l:S. 152. 11. 112. 9999. IS). 16. It~. 74
A '3. 163. 90. B6. 53. 103. !;tl. BO. 80. 9999. 89. 31. )1t.79
9 06. 185. 14. 68. "". 155. .6. Iltl. 91. 9999. 110. 41. 16.15

10 Illf\. 148. 106. 88. 112. 182. 65. 10fJ. 194. 9999. 124. 40. 32.58
11 2'1'3. 195. 219. ?20. 152. 312. 230. ?90. 162. 9999. 231. 54. 23.54
1. 4l6. ')90. 315. ';20. 2lt8. 405. 40Z. 366. 292. 9999. 374. 16. 20.38

AYR. 244. 329. 249. 180. 191. 236. 733. ?12. 252. 9999. 237. 40· 16.9.

ANNUAL NEl AYA ILAl:IlE. lII'IJ'IID HIF.~C.Y

KWMJi/SU."'. ::>140. 2886. 2185. 1C;75. 1123. 2069. 2043. 1851. 2205. 9999. 2016. 352.
GJ ISU.M. 1.11 10.39 1.87 1i.61 tJ.20 7.45 7.36 fH68 7.94 99.99 1.41 1.21

4161'\1 ENhETO,< • IolARSHAlLS ESTIMATf AT 20. p.lETERS ( 66. fEET) AaOyE' SURf ACE.

YEA~ ~O"l"LY STATISTICS

HONllol 10 AYG. S.D. S.O.PCT

1 508. 548. 521. i'J5. 416. JeD. 55;:. 561. 531. 1019. 5)4. 188. 35.14
1 6.10. 706. 552. ]14. b2~. 328. 493. 411. 319. 591. SOle 130. 25.88
~ 270. 650. 696. lc;.l. 283. 305. 422. 211. 147. 1001. 505. 241. 41.16
4 5c:1. 698. 265. i'6b. 399. 225. 434. 352. 547. 834. 455. 188. 41.45, )04. 657. 514. 14S. 200. 296. 241. 196. 268. 8b9. 369. 2230 60.53, ttL'4. 349. 161. 110. 1~0. 258. ~02. 191. 251. 623. 263. 138. 52.55
7 112. 240. 221. 109. 108. 458. 204. 102. 230. 9999. 206. 104. SQ ••2

• li4 • 218. 120. 115. H. 136. 69. 109. 107. 9999. 119. 010 34.67
9 8a. 241. 99. 91. P2. 20B. 114. 189. 123. 9999. 148. 54. 36.81

In 1'15. 191. 144. \}1. 151. 243. 88. 144. 262. 9999. 166. 54. 32.54
11 3QtJ. 266. 297. 7.'16. 204. 421. 108. 186. 211. 9999. 310. 13. 23.50
1. 575. '53}. 422. "'96. ]36. 554. 546. 494. 396. 9':1':19. 506. 102. 10.20

• VG. 3('8. 442. 335 • 741. 26~. 310. 114. 28~. 339. 9999. 319. s •• 16.91

..... N\IAL NET AYA 11 At:LF wIND ENf~r,y

KWHR/SQ.M. ::>~nl. 3Ft14. 2936. t'112. 2J20. 2785. 2154. 2494. 2967. 9999. 2191. 472.
GJ ISQ."'. 1O.3f1\. 13.94 10.51 7.60 8.31:; 10.02 9.ljl R.9>3 10.6t! 99.9q 10.05 1.70

41601 [",hElO" t t'AUSHALlS ESlHUTf AT so. MElERo;, ( 164. FEET' ABOVE SURf ACE.

YEAFt MQNlkl Y SUTlST1CS

MONTH 10 AVG. S.D. S.O.PCT

7':11. H09. 765. 3hZ. 703. .,71. ~ 14 • A33. 797. 1510. 792. 276. 14.89
(11). 101)1t. ~2R. 411. 932. 4db. 732. f,1~. SS6. R71. 14b. 194. l6.06
403. 971. 1042. <;~7 • 4c~. ,,54. "';'1. 414. I10d. 1495. 11)). 359. 47.65
711. 104J. 398. 1-11. .,92. 3"2. ~3tS • ':;25. 811. 1248. 616. 21:\1. 41.57
4')H. 912. 151. ??1. zqs. 449. ]64. 1'91. 400. 1290. 549. 329. 1)9,93
l.I9. 521. 256. 1101. 230. 389. 4~!). ?8tt. 312. 918. J93. 202. 51.29
?f:l2. J60. Jltl. 16~. 161. tJ7~. 106. 1'34. 341t. 9999. 30fh l"l~. 4'l1.35
1>19. 329. 183. 114. 101. 201. 104. Ibl. 161. 9999. 11<1. 62. 34.b8
1.,,5. 372. 150. l)tS. 2bl. 311. 114. t'tH. 183. 9c;l99. 223. "I. 3b.31

10 217. 29". 214. 171. 223. 365. 13':. I'ZO. 384. 9999. 21tfl. "0. )2010
11 'id4. 391. 1t41. ,,43. 306. 626. 463. s81. 327. 9999. 462. 108. n.26
1. 8..,4. 7JtI. 633. 1038. 1t9d. 814. 79~. 12B. 583. 9999. litR. 152. ZO.2B

AYG. 4~0. &58. 500. jf!l. j~4. 414. 4bl. 424. ~O2. 9999. 475. ao. 10.81

AII;NIIAL ~fl AYAII At'L'" _1I... lJ [J'IIfi.'(jy
K~H~/~(,j."'. .. ~42. ,=,767. 4.l81. 116J • JItS~. 4152. 40174. 1716. 4398. 9999. 41OjA. 6Q9.

GJ I~U.M. , "i.4e;; lO.7tJ 1~.77 11.39 12.44 14."'5 14.1lt 11.3R 1~.83 "'9.9q 14.91 2.152

p.lO~TH-ln"'Jlo.... r ... rn~HLI4T 10"" C(}fH ICln.. T '0- _IIIIU PO.,u;"R = .'""6·
YE.UI-To ...n.AR COPPtLATIO,," cOlrFICIENT fOR .1"'0 "'Uw!:.J.l .2504
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Table A-XIV: Monthly and Annual Wind Power Summary, San Nicholas Is, CA
~31' " C\AN "'l1C"LI,l~ 1>. LA A"" E. 1140... r. TI:.Iol ., 4. '~L' tUli ( 11. FEET I AI:IU'Yt: SUHF ACE"

'ft:Ai-i MOhllhLY STATISTICS

MOt-iT"" 6· 10 • VG. S.D • StD,PCT

l<tf-·, Jq. 107. >::7. ~6J. 139. 101. ~~. 45. 12. Inc." 63. ~9.85

?r<3. If> 1. 91. 144, 102. IU. iii!). .'. 103. 162. llt2. '9. 314.35

1"'<;. 34J. 165. ,?09. 1~'1. litO. 116. I'll. 14&. 219. 2n9. 58. 28.00
l-.;S. }'17. 211. ,133. 169. 16b. 119 , 112. 255. 256. 223. 66. 2~,"2

:U4. 4",lj, 2f-O" 1')9, ?J3. j~b. 81. >23. 330. litO, 260. Ill. 42.53
1 >.13, 15A. 118. I SO. Ie 1. IB2. ?lJ. .?39. 320. ISS. 11th 63. 3S.61
It:'tl. •'1. 91. ?]4, l~H • 164, ?OJ. !H. 1613 • 11It, 131. 53. 38.87
102. 149, 138, 11. 81. lIlt, '>'. 8q. 224. 61. 110. '8. 4J.21

• "4. 15. II'>. J 02. 121. litO. 210" 4!;). 192. 6 •• 115. SO. 4J.72
10 1,.,1. ~g. 125. 11. >t,. 0'>. 13. 40. 123. 123. q6. 35. 36.2Y

11 "4. 106. Ill. ?J1. 111. Ill. ". 3•• 213. 40. 111. 66. S6.26

l> ~4. 1::6. 46. 10). 21tQ. 102 • I ~O. 122. 128. 126. 111. S). 45.10
AVG. 113. 162. 137. 148. 1 ',;M. 1SO. 148, 115. 181. 133. 151. 20. 13.28

APIlNllAl. -.T AVAIl AtiLf ",IN[) E"iF.H(,y
~WHQ/SQ.M. 15c::O. 1418. 1153. 1101. 13tH. I JIlt. 12'll£t. IOQ1. Ifl40. 1166. 1320. 115.

GJ ISO.M. 5.1t7 lj.l! It. I'!:! 4.b~ 1t.90 4.73 It.bb 1.62 ~.90 '1t.20 4.75 .63

QJllol) SAN t11IC'lLAS IS. C' E.STIMATF' 'T 10. ....E.H~s I 33. fEEl J A,IiOvE. SURf ACE •

yE. AI': MONT"l y ST AUSnCS

MOtliTH 10 AVG. 5.0. S.O.PCT

1 ?)1. 1;;8. 151. ~4. 303. 201i. 150. 12/. 61. 101. 1S1. 94. 60.06
? 3) 1. 241. \ 33. >11. I':1J. 184. 1J6. 125, 153. 24Z. 211. 1). 34.4t7, 2'14. SnA. 243. 312. ?~b. lOti. ]21. 285. 218. 418. 310. B7. 27.99
4 5tHi. 292. 310. 34lot. 2SZ. 250. 2&6. ~S1. 381. 383. 332. 98. 29.51, 'C;4. 696. 384. 23'>. .148. 489" 129. 1JJ. 491. 211. 387. 164. 4Z.4t6, 1';t2. 234. 114. .?21. 18 1. j?74. 320. 360. 415. 231. 2&2. 94. 35.88
7 1!:I2. 128. 135. ~49. 191. 241. 303. 16. 250. 170. 203. 19. 38.96· 14Q. Z19. 205. 1\3. 129. 111. 81. 133. 333. 91. 163. 10. 43.13
9 122. Ill. 168. 1';2. ItlO. 209. 11~. 61. 285. 103. 1110 16. 44.13

10 240. 131. 186. 114. 83. 14 2. 10'. 60. 18.-. 183. Ilt3. S2. 36.45

11 1~3. lSB. 165. 1S4. tlSb. \65. 81. 58. 3\1. 58. 114. 98. 56.50

\> I~J. 98. 61. 153. 310. \53. 224 , 183. 191. 187. 115. 19. 45.10
AVG. 7.')7. 240. 194. 2>0. 23b, 225. ;>21. 112. 219. 199. 224. 30. 13.25

AtliNlIAL NET AVA Il AHLF WiNO ENE~GY

I(IlIHP/SQ.M. ;>?~4, 2103. \100. I Q29. 2069. 1'161. 1933. 1~05. 2443. 1140. 196... 260.
GJ ISO."'. $\.11 1.57 6012 fJ.~4 7 .4~ 1.0R 6.'116 15.42 8.79 6.2#1 7.07 ••4

9311/\ SAN NJCnLAS IS. C' ESTIMATE " 20. NETE~S { 6•• fEElI ABOVE SURF ACE.

yEAR MONTt1LY STATISTICS

MONTH 10 ·'G. S.D. s.D.peT

I >91. 71. 214. 113. ~2~. 280. ;'03. 112. 90. 1..4. 211. 121. ...92

> 444. 3J3. 183. zJlJ. 209. 246. 451f. 169. 206, 325, 28S, 91. 34.16, 395. 619. 328. 411. 403. 281. "31t. 381t. 295. 561. -18. 115. 27.62
4 1'10. 390. 419. 463. 346. 1360. 159. J45. 511. 517. _48. 131. 2'.26, 11t2. 935. 516. Jilt. 4t6o'i. 656. 11'>. 448. b64. 282, 520. 221. 42.39, 20'!l. 313. 23~. ?IHi. 244. 36'. 431. 481. 643. 312. 353. 121. 35.90
1 255. 113. 182. 4t12. 260. 3J2. 408. 103. 3J1. 229. 215. 107. 38.95· 202. 295. 27". 151. Hb. 230. 11•• 181. 448. 123. 22\0 94. _2.61
Q Ihl. I1t8. 229. 205. 243. 283. 4t20. 91. 388. 139. 23h 101. 43.80

10 3d. 171. 250, 1S6. 11'>. 19Z. llt1, 82. 2.8. 2'+8. 19•• 69. 35.81
11 Ihl. 213. 222. 4t15. 3lt~. 226. 118. 78. 421. BO. 235. 132. 56.1"
12 101. 132. 91. 209. 502. 20b. 100. 74 1. 251. 254. 236. 101. 45.21

AVG. ]'05. 322. 262. ;>97. 320. 303. 291. 232. 316. 268. 302. 40. 13.16

ANNUAL NET .VAII.Mill:: wiND ENF~GY

I(WHQ/SQ.M. 'O~6. 2821. 2297. 2602. 2803. 2654. 2foJOJ. 2031. 3294. 2345. 2648. 349.
('J 150.101. lO.R9 10.ltl 8.21 9.31 lO.uq oJ.51) q.;P 1.31 11.8t: 8.44t 9.53 1.25

9311" SAN NIC"LAS IS, C. ESTlfrIlIATE " SO. "'e:H,~<; ( 164. FI:El) ABUyF. SUwFACE.

yt:,AR MONT~L" STAT Isncs

MONtH 10 AVG. S.D. S.O.PCT

431. 115. 31", If)t1. 711. 414. ~~6. 2~1. 132. 210. 311. 1~5. 59.1f1

6"..0. 492. 268, 420. )Olt. 367. h66, 2 4t8. 303. 415. It?o. 145. )'t.3Q
'il"b. 1010. 484. 1'119. ~'H. 415. ft1t2. ~6~. 432. A29. 618. 112. 27.81

libel. C;A2. b19. bed. -:'00. 4~3. ~2~. ,". 160. 160. 661. 195. 29.46
llv3. IJ8'1. 168. 4tl,4. ftd9. '1b7. 20;4. ~60. 91S. lotl~. 7b8. 328. 42.12
3ul. 't6b. 34fl. 439, 3S". S40. "J2. 710. 945. 4bl. 520. 186. 35.84
317. 2~8. 2b'~. hfil. 177. (odl. FoO~. Iltt3. 491. 340. 404t. 158. 38.95
?'j9. 441. "10. ?,?3. i54. Ub. 112. ?b3. 665. 11•• 324t. 142. 1t).7d
?" 1. .??I. 339. 7Q'1. i~'i. 413. 1'12b. 132. 510 • 202. )41. 151. 't4.21

10 47fJ. ?Fo3. 3f.9. US. 164. ('80. 216. I U~. 361. 361. 283. 103. 36.39
1\ b.". .ll s. 330. ""·n. 509. J21. 1 12. 113. b29. 116. )41.). 195. 50.J8

I> ?"7. 194. 134. Jf)3. 741. 305. 445. 160. 381. 312. 348. IC;S. 4t5.39
AVf,. ~12. 4t79. 388. 431. 4tbd, 4t45. 4JtI. 140. 554. 39J. 44tS. SQ. 13.2Q

ANNI:AL ~~E T AVAIl. AtjL~ .HoID E~F'(.Ir.y

~Wt1~/SQ."'. l>4t~1. 41'H•• ))91. '.R.j?5. 4091. 3H91. ~~;Jb. ;.q81. 48'505. 344b. ]901. 519.
OJ ISU ...... , b. J 4 \5.10 \l.21 110 17 Itt.7e, 14.03 11._1 11'" 1 !1.4e 12.40 14.04 1.R?

MON.TI-t .. Tu ..... OtllT ... r-OI<RFLATI0t.. C:ll€HICJHd FI);i lIIl .... U PC"EH .10(\4
yF. ... p-TO.. yF.AR COI.lVt.LATIQI\l COI::.FF:Ir.IE~T '0< _1"'0 '"'OWE:,R -.4QI1J
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Table A-XV: Monthly and Annual Wind Power Summary~ Cape Hatteras, NC
~Jl?q CAPE t-oA1Tt.RAS. 'C A!IIt:JolO"'ETER AT 10. "'I:.TE~~ I 32. fEEl) ~80Vl SUHF ACE.

YEA~ NO'T"LY STATISTICS

MONTH 10 "VG. S.D. S.D.PCT

1~'t. 1~7 • 203. 184, 2U. 184. 121. 134, 99. 160. 165. 15. ?l.lS
140. 229. 145. 168. 415. 145. 133. 119. 91. 1't6. 174. .,. 49.96
1.:~4 • 113. 123. 113. 165. t14. 135. 90. 61. 109. 115. 26. 22.23
/0. 119. 86. 119. 210. 98. 95. 95. 78. 185. 116. 40. 38.24
'1. 96. 83. 59. 124, 150. 84. 70. 74. 68. 90. 26. 29.38, Ie3. 117. 73. 120. 88. 69. 70. 52. 48. 77. 84. 26. 31.26

7 19. 244. 80. lA'll, 170, 107. 135. 143. 62. 91. 130. 55. 42.28

" 202. 178. 154'- 66. 88. IlS. 183. 134. 8•• 1'3. 100. 41. 33.22
Q l~h. '6. 195. 85. 102. 235. 158. 82. 73. 186. 134. 53. 39,92

10 21l3, 175. 215. 152. 100, 1'0. t41. 18. 61. 190. 151. Sto 33,51
11 232. 154, 128. 198. 143. 82. 165. 121. 164. 154. ISS. 39. 25.01
1> 2~q. 124. 247. 262. 146. 221. 112. 208. 175. '999. 201. 47. 23.49

AVG. 1~1. 153. 144. 143. 16,., 142. 133. Ill. 90. 9999. 137. 21. 1~.64

ANNUAl. NET AVAhAdlF. WINO ENERCjy
KWH~/SQ.M. 131'-. 133b. 1264. 1751. 1439, 1247. 1161. 915. "2. 9999, 11.9. 1M.

GJ 15Q.Io4, 4.75 4.81 4.55 4,50 S.tR 4.49 4.20 3.51 2.85 99.99 4.32 .68

937?9 CAPE HATltRAS, 'C ESTIMATE AT 10. METERS I 33. FEET I ABOVE SURf ACE.

YEAH NO'T"LY 5 fA Tl 5 T( CS

MONTH 10 "YG. 5.0. S,O.PCT

1 154. 181. 203. 184. 216. 184. 121. (J4. '9. 160. 165. 35. 2\0 15
> 140. 229. 145. 168. 415. 145. 133. 119. '7. 106. 174. 87. 49.96, li4. 113. 123. 113. 165. 111t, 135. 94. 61. 109. 115. 26. 22.2)
4 14. 119. 86. 119. 214. '8. '5. '5. 78. 185. 116. .0. 38.2.
5 'I. '6. 83. 5'. 124, 150. 84. 10. 14. 68. '0. 26. ~9.38

6 123. 117. 13. 120. 88. 6'. 70. 52. 48. 11. 84. 26. 31.26
1 7'. 244, 80. 18'. 170. 107. 135. 143. 62. '1. IJO. 55. 42.28· 202. 178. 154. 66. 88. 115. t83. 134, 89. 193. 140. 47. 33.22• 126. '6. 1'5. 85. 102. 235. 158. 82. 73. 186. 134. 53. 39.'2

10 203. 175. 215. 152. 100. 1.0. 141. 78. 61. 190. 151. 51. 33.51
11 2]2. 154. 128. 198. 143. 82. 165. 121. 164. 154. ISS. 39. 25.07
1> 259, 124. 241. 262. 146, 221. (12. 208. 175. 9•••• 201. 47. 23.09

AVG. 151. 153. 144. 143. 164. 142. 133. Ill. 90. 9999, 137. 21. 15.60

"NNUAL 111fT AVAILABLE litHO ENEAGy
KWHR/SQ.M. 131 •• 1336. 1264. 1251. 143•• 1241. \161. 915. 7'2. .9.9. 1199. 188.

GJ /5Q.N. 4.75 4.81 4.55 4.50 5.18 4.49 4.20 3.51 2.85 99.99 0.32 .68

.3729 CAPE I1A1Tt.RAS. NC ESTIHATE AT 20. METERS I 66. FEET) ABOVE SUAf ACE.

VEAR MONTHLY STATISTICS

MONTH 10 AVG. S.D. S.O.PCT

1 212. 259. 218. ?5S. 2.6. 252. 173. 184. 136. 222. 227. 48. 21.17
2 192. 310. 200. 232. 511. 200. 18it, 16S. 13,., 204. 239. \19. 49.69
3 112. 154. 168. 154. 227. IS6. 186. 130. 80. 10•• 158. 35. 22.15
4 103. 164. \16. 164. 2.5. 134. 130. 130. 107. 254. 160. 61. 38.35
5 126. 130. 114. 81. 171. 206. 111. '6. 101. '2. 123. 36. 29.51, Ib9. 162. 100. 164. "'. 95. 91. 73. 65. 105. \15. 36. 31.23
1 110. 334. 109. 25'. 232. 147. 181. 197. 85. 125. 178, 75. 41.93

" 21:10. 248. 213. 01. 121. 157. 251. 186. 122. 266. 194, 65. 33.36
9 114. 134, 270. 116. 140. 322. 217. 113. 102. 257. 180. 73. 39,82

10 279. 24\0 297. 210. 131. 263. 190. 107. '2. 263. 208. 70. 33.5..
11 321. 213. 116. 214, 198. 112. 228. (14. 224. 209. 213. 54. 25.25
12 3~5. 172. 340. 359. 200. JOS. 235. 288. 242. 99••• 211. 65. 23.36

AyO. 208. 210. 198. 191. 225. 196. 183. 153. 12S~ 9999. 188. 29. 15.60

ANNuAL NET AVAltAtiLF. ."IND ENERGY
KWHR/SQ. H. 1820. 1843. I1J8. 1721. 1975. 1115. 1606. \305. 10'1. "'9. 1650. 257.

GJ 'SQ."". 6.5C:; 6.63 6,26 6.20 7.11 6.17 5.18 4.84 3"3 99.99 5.94 .93

937?q CAPE "ATH.RAS. NC ESTIHATf AT 50. METERS I 164. FEE II ABOVE SURF ACE.

VEAR NO'T"LY STATISTICS

MONTH 10 AYG. S.D. S.D.PCT

1 310. 316. 409. 369. 4JI+. 368. C?~4. ~10. 198. 322. 331. 10. 21.25
7 2dl. 461. 290. 33'. R35. 2.1. 267. 239. 1'" 2.3. 349. 175. 50.04, 21+9. 221. 248. ?26. J33. 221. 211. 190. 123. 218. 231. 'iI, U.18
4 149, 240. 173. 239, 4,28, 196, 190, 1·0. 156. 312. 233. 89. 38.01, 185. 194. 168. 120. 250, 302. 111. 141, 149, 138. 102. 53. 29,19, ?':'6, 236. 149. 242, 111. 140. 142, 105. '6. 156. 169, 52. 31.03
1 1'.:>9, 1192. 161. 381. J39. 213. ?/3. c'90, 124, 180. 261. Ill. 42.lt3· 4U6. 358. 311. 133. 111. 232. 368. 269. 118. 392. 282. '4. 33.25
Q 2,3. 193. 3'1. 11\. 206. 1112. 111. 164. 148. 316. 269. In1. 3~. 79

10 40Q. 351. 432. 305. 201. 381. 285. 151. 136. 381. 304, 101. 33.36
11 466. 310. 257. ]99, 288. 164. 331. 256, 331. 309. 311. 18. 2S.0b
I? 5tO. 248. 497. 526. 292. 446. 345. 420. 352. 9999. "los. '6. 23.60

AV(_. 303. 307. 2'1. ?88. 330. l8b. 268. 224. 182. 9999. 215. 43. 15.57

ANNIIAL ~ET AVAIl AtiLf. wIND [NEHGy
KWHW/Su.M. ::ttl"']. 2691. 2~45. 2'519. 2891. 2505, 2346. 1965. 15'8. 9999. 2413. )76.

OJ /~U.H. 9.C;C; 9.69 9.16 9.07 10,41 9.02 R.44 7.07 5.15 ~9.9q 8.69 1,J5

MONTH-TO-MONT ... rUI"IRfLATlOh CoEFFICIENT FO" "11'110 PO"fA a .3258
YEA~-TO"'V[AA CORktLATlON COE.FFIClENT FOR wINO !JOwlR .53>5
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