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ABSTRACT

All suitable data in the National Climatic Center archives, for 758 stations, have
been analyzed for monthly, seasonal, and annual average wind power. Results have
been assembled in maps with equal power (isodyn) contours to show geographic regions
most suitable for wind power exploitation, An Appendix contains an almanac of all
these wind speed distributions and power data tabulations, ordered by state and region
and suitable for referencing,

Wind speed versus height above ground relationships were examined with upper
air climatologies at 85 kPa and 70 kPa pressure-altitude levels and certain micro-
meteorological research towers. An often-used rule-of-thumb appears adequate:
that wind speed increases in proportion to the one-seventh power of height above
ground, Thus, wind power increases with the three-sevenths power of height, for
use in sizing designs for wind turbines and mounts,
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WIND POWER CLIMATOLOGY OF THE UNITED STATES

Intr oduction

In response to needs for alternate energy sources, Sandia Laboratories began studies and
experiments in 1973 to develop technology for a vertical-axis wind turbine. This device was in-
vented in 1925 by G. J. M. Darrieus of France, patented in the United States in 1931, and re-
discovered by the National Research Council of Canacla1 in the late 1960's. It offers several

advantages over horizontal-axis turbines:

. It is nondirectional,
. The generator may be mounted at ground level.

1

2

3. Blades can be fabricated easily,
4,

Tower structure is minimized or eliminated,

It does not, however, start by itself and requires either drag buckets or a motor for starting, 2

Parallel to aerodynamic and hardware development, climatological evaluations were needed
to show where such turbines could be effectively used, how much energy was available for exploi-
tation, and how turbines ought to be sized and mounted to be useful. Several preliminary reports
have been published on wind climatology,s’ 4 but in this report, a final assemblage of data and
analyses is presented. Our evaluations do not consider wind direction but only evaluate wind

speed and the resultant wind power,

Wind Power Estimates

The power available in a stream tube is the product of the kinetic energy per unit mass of
moving air and the mass flow rate through a cross-sectional area A, so that

L 02 1 3
P=§V (pAV)=§pAV i (1)

in terms of wind speed, V, and air density, p. Obviously, all this power cannot be extracted be-
cause the wind would be stopped and the air mass would thus clog the extracting machine. In this
report, we concentrate on available power as a meteorological parameter and leave problems of

recovery methods and efficiencies to engineering, For a square meter perpendicular to the wind,
with various coefficients appropriate for available input wind data and with standard sea level air

density, the power per unit area is



= 0,6125V° Wm2, V in m/s

>
!

0.05472V° Wm-z, V in mph ()

0.08355V° Wm'z, V in knots.

This cubic response to wind speed requires use of a climatological distribution of speeds,
rather than an average speed, for calculating wind power. If the wind is a steady 15 mph (6.7 m/s),
185 Wm'2 is available, If it blows 10 mph (4.5 m/s) half the time and 20 mph (8.9 m/s) half the
time, again averaging 15 mph (6.7 m/s), it yields 245 Wm_z. Also, this cubic response makes
the particular anemometer exposure very important because wind speed is affected by the sur-
rounding environment of buildings, hills, or irees, as well as height above the ground friction
level.5 For example, where a 5-m/s wind speed could be doubled to 10 m/s at some greater height,
the power would be increased 8 times. Available data were, unfortunately, not very consistent in
regard to exposure although "standard" anemometer exposure has been defined as 10 m (33 ft)
above level ground and away from any obstructions. Hence, no great confidence can be placed in
the applicability of power figures calculated from published wind records for specific locations,

unless anemometer height and surrounding obstructions are well defined.

Only a limited number of appropriate wind speed distributions have been published for United
States stations.6 Power estimations from those statistical summaries showed great interstation
variability. It was concluded that all data, available in suitable form from archives of the National
Climatic Center (NCC), should be assembled and used for national wind power estimation. A com-
plete tabulation of their summaries is reproduced in the Appendix for 758 stations in the United

States, including Hawaii, Alaska, and Canadian border provinces,

Proper integration for average wind power from tables of occurrence percentages by speed
categories could require extensive curve fitting calculations. Several cases were evaluated to
show, however, that an assumption of the median value to represent each category caused only a
few percent truncation error in total calculated wind power. Thus, this simplified power calcula-
tion method was adopted. Monthly and annual wind power tabulations were made at the NCC under
Sandia Laboratories contract, A duplicate data tape was provided to Sandia where four seasonal

averages - along with other evaluations - were calculated for mapping.

Wind power averages for the full year and the four seasons were plotted, and isodyn* con-
tours were drawn to give the results in Figures 1 through 5. Severe smoothing was needed be-
cause of the extreme interstation variability of calculated wind power values. When wind speeds
were cubed to obtain wind power, otherwise minor differences in speed were amplified so that
nearby values sometimes varied by 50 percent to over 300 percent. Objective smoothing was
accomplished by geometric averaging of station values for circular areas of 150 nautical miles
(2.5-degree latitude) in radius, centered on each 2,5-degree grid intersection. In analyzing isodyns,

subjective adjustment was applied to give pattern conformity to major orographic features,

¥ isodyn: equal power, adapted from Greek iso + dynamis,
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Note that steady wind speeds of 10, 15, and 20 mph (4.5, 6.7, and 8.2 m/s) at sea level cor-
respond to wind power values of 55, 185, and 438 Wm_z, respectively. At best, Betz showed that
only 16 /27 of this wind power can be gathered by a perfect collector.7 If all wind energy is ex-
tracted, airflow stops, thus blocking further flow through a collector. Various practical consider-
ations further reduce potential exploitation (by friction as well as limits on energy conversion
efficiency), low power operation, and structural integrity at extreme speeds. It appears that only
about 20 percent, possibly less, of indicated isodyh values can be extracied and converted to on-

line commercial electricity.

Wind power maps do show, however, that there is considerable power available in the West-
ern High Plains and along New England and Pacific Northwest coasts. Areas in the BEastern Great
Lakes and Texas Gulf coast also have potential wind power value. It appears that Southwest and

Southeast regions have only limited potential for exploitation.

An analysis of interstation variability was made while geometric averages (log-normal
distribution) were calculated for circular areas. The geometric standard deviation (error factor)
pattern is shown in Figure 6, There was little seasonal change in these values, so only a spring
season map was prepared. Spring did have the greatest variability in most areas. There was,
however, only +0.1 range of geometric standard deviations over different seasons, even in the

most variable regions.

SYMBOL GEOMETRIC
STANDARD DEVIATION

U: UNIFORM £15
V: VARIABLE »2.0

Figure 6, Relative Pattern of Wind Power Variance
Between Stations, Spring Season



In Figure 6, areas of "uniform" and "variable" conditions were delineated by geometric
standard deviations of 1.5 and 2.0, respectively. For an interpretive example, in the Wyoming
region, where wind power averages near 400 Wm_g, the "variable" designation means that about
one-sixth of stations reported more than 2.0 times the average, or 800 Wm_z, and one-sixth had
less than 400/2.0 =200 Wm_z. Also, in the upper Great Plains where the power pattern is more
funiform"”, a 150 Wm-2 isodyn indicates that more than two-thirds of the sites would give between

150/1.5 and 1.5 x 150 Wm_z, between 100 and 225 Wm-z.

Great variability occurs along Pacific and New England coasts, where station power depends
on local exposure to free airflow from the ocean. Variability is also large in the central Rocky
Mountain region, where local elevation and mountain exposure (or protection) dominates the avail-
able power at a particular site. This analysis substantiates intuition that detailed site selection
for wind turbines is very important in irregular terrain environments., It is of much less concern

over great areas of relatively level ground.

Seasonal Wind Power Cycles

Figures 2 through 5 showed that areas of high wind power usually have their highest winds in
winter, but little wind power in summer and fall seasons, Curves of monthly average wind power
for some selected stations are shown in Figures 7 through 11, in various areas where wind power
collection might become feasible. In the Northeast, Figure 7 shows maximum wind power usually
comes in winter and roughly coincident with a peak in electricity demand in that region,8 Similarly,
Figure 8 shows that the Pacific Northwest also has its maximum wind power and electricity demand
in winter. All stations for Figure 8 were on the coast, and three were selected for high power
values, Astoria was shown because it received very little power, although it is on the coast at the
Columbia River mouth. Local conditions are clearly important influences over such inhomogeneous

terrain,

In California (Figure 9), seasonal power peak occurs in May or June along the coastline at
San Nicolas Island, in the uplands at Palmdale, as well as in the desert Imperial Valley at El Centro,
This pattern peak precedes the regional electricity demand peak that comes in fall. In Texas
(Figure 10), the spring wind power peak lags the electricity demand peak by about 3 months, Fig-
ure 11 shows maximum wind power in late winter or early spring in the northern plains region, and

this precedes a summer peak in electricity demand.

Such seasonal nature to wind power availability makes it obvious that large scale systems
that depend primarily on wind would require long term energy storage where supply and demand
curves are not in phase, Current work that envisions wind exploitation to supplement existing

electric generating networks to save fossil fuel is not dependent on storage developments.

13
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Wind Power in the Free Air Circulation

Surface level wind power estimates from anemometer observations are very sensitive to
local exposure and environment. "Standard" anemometer height is 10 meters, but actual instal-
lations often depart from this standard for various local reasons. Above the atmospheric boundary
layer, which extends up to about 150 m o 500 fnﬁdepending on terrain, air mass thermodynamic

stability, and wind speed, flow patterns are more coherent. They have less interstation variabil -

e s a2 e

ity caused by terrain and exposure, and they are not éubject to significan'f dfﬁrﬁgf'fﬁj}¥ﬁﬁ1:}?
h" v B e S et - == s,

In wind power evaluation, it is useful to know this free air circulation power, and thus what
potential power could be gained by a wind turbine if there are no practical engineering and economic
factors to resisi very tall tower installations. FEight isodyn maps for four seasons and two levels,
in Figures 12 and 13, have been prepared for this purpose. Upper air analyses, from rawinsonde
balloon observations, are routinely made at standard levels of 850 mb (85 kPa and near 5000 feet
MSL) and 700 mb (70 kPa and near 10, 000 feet MSL) pressures, The 85-kPa analysis is assumed
to be representative of free air circulation over low terrain in the Eastern United States. The
70-kPa analysis is similarly assumed as representative over higher elevations in the West. The
1000 Wm_2 isodyn is emphasized on each; it is the only isodyn common to all eight maps. Note
that isodyn sets are not graduated linearly. Below 1 ka-gm geometric spacing was adopted with
500, 200, and 100 mez contours, Above 1 ka_z, linear graduation was used with ka_z delin-

eations, except where a 1500 Wm_2 isodyn was added for pattern clarification.

In general, winter patterns show the most power available and summer patterns the least,
as previously shown in surface isodyn maps. Two interesting features have been found in these
maps. First, power near mountain top level in the Northeast, at 85 kPa, was substantially higher
than it was near mountain top level in the West, at 70 kPa, in all seasons. Record anemometer
speeds of 225 mph have been observed at Mt, Washington, New Hr:m'lpshire.g It is conceivable,
however, that even higher records could have been obtained on higher Western mountains if com-

parable observatories had ever been constructed there,

Another feature of the high power aloft in the East in winter was its increase with height,
The 50-percent increase in power from 85 kPa to 70 kPa was only slightly greater than would be
predicted by the boundary layer "Law" that shows wind speed increasing with the one-seventh
power of height above grrouncl.1D On the other hand, at other locations and in other seasons, the
power increase was much greater. Most wind power values at 70 kPa were double or triple those
at 85 kPa, except in very low power regions of the South and Southwest, where the pattern was

irregular,

Data for these maps were obtained from a series of climatological maps by Crutcherll that
describe the elliptical bivariate normal distributions of wind vectors at several altitudes, as calcu-

lated from rawinsonde data archives,

19
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Five statistics required for this evaluation are shown by example in Figure 14, They are
vector mean wind speed, |V|, and direction, é, elliptical normal distribution major and minor

axis standard deviations, Ua and o _, and orientation of the ellipse, ¥. These parameters were

read from Crutcher's charts™ = at lfntersections of a 10-degree latitude and longitude grid. Wind
power, proportional to VB, was calculated for incremental rings of wind speed, where AV = 1 m/s
and angular increments of A6 = 1 degree, with occux’-rence probability determined by position in the
elliptical probability distribution field. Integration for total power was carried out for 0 £ V < 50
m/s with single precision computer arithmetic, Resulting net probabilities usually overshot 100
percent, but by small amounts, under 0.1 percent, Limited testing with AV = 0,5 m/s showed, at
most, that there was a few percent truncation error. A 10-degree grid does not preserve any de-

tails from the general circulation pattern, but such detail seems unimportant to this present purpose,

WIND DIRECTION

T I 2 A W9
AL
LT AKX
_——"|_-WIND SPEED
106} —— 20010)—-—30(15)
kn_ots([r__t[s_)
% Wwex )
- 538 pia ~
_-—"2. ’ .“.-ﬂ'a'.""'
oo :
/= soutH 180 A\ X

Figure 14. Upper Air Wind Vector Statistical Model

Comparison between Figure 12, at 85 kPa, and surface values in Figures 1 through 5 has
been made for certain selected areas. Around Amarillo, Texas, the surface annual average
power, 300 Wmnz, is only about one-third of the 85 kPa value, Near Albuquerque, the 150 Wm_2
annual average contour near the ground is nearly 40 percent of the 85 kPa average, since the ter-
rain level is higher and nearer to the standard level (often above it). Incidentally, anemometer
data from Sandia Crest,lz at 10,600 feet MSL, east of Albuquerque showed 518 Wm-z, about half
the 70 kPa average taken from Figure 13. In Southeastern Wyoming, surface data showed about
half the 85 kPa power. Also, off the New England coast about half the power at 85 kPa reached

down to the anemometers at shoals lighthouses,



Wind Power-Height Relationships

In the frictional boundary layer above the ground, wind speed increases with height in a com-
plex way. This rate of increase depends on air mass thermodynamic stability, wind speed, and
terrain roughness, For long-time averages, this rate often follows a rule-of-thumb law that wind
speed is proportional to the one-seventh power of height above ground. 10 Wind records for two
meteorological research towers at Albuquerciue, New Mexico,l3 and Hanford, Washington, 14
have been analyzed to find whether this rule is reasonably valid, as shown in Figures 15 and 16.
Tower data wind power, plotted versus height on these figures, approximately follows the 23/7
slope, as expected. Wind power is also shown at 85 kPa and 70 kPa upper levels, although 85 kPa
is below ground level at Albuquerque. Sandia Crest data were plotted as if the mountain were
simply an instrument mast above the Rio Grande Valley and surrounding terrain, The conclusion
is that reasonable "ball-park" estimates of wind power may be made with the "One-Seventh Law"
for wind speed. Detailed estimates, with better than a factor of two error in power, would require
some sort of site survey, When annual wind power variability is considered, however, it is not
clear that very accurate evaluations would be possible in any reasonable length of special record-

ing, They may, however, be correlated with long-time records and thus correctible.
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Figure 15, Annual Average Wind Power Versus Height -
Albuquerque, New Mexico
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Comparisons of ordinary "sui"face" cbservation anemometer data with upper level wind
power values was made for four other locations in Figure 17. At Cheyenne, Wyoming, the 85-kPa
level was below ground level. These data also show that the one-seventh power law gives reason-
able approximation, even to 3 km above coastal stations. It does appear, however, that both east

and west coast 85-kPa power values are 30 to 50 percent below the connecting curve.

104

70 kPa 1

!

0.

H

—

T
:

M

AL

HEIGHT ABOVE GROUND (meters)
=3

/
/ /
7
-~ +@ 85 kPa
10 bt N
b
.'IQ.?
1 /
10 102 103 104

WIND POWER (Wm2)
© NANTUCKET SHOALS, MASS. » DODGE CITY, KANSAS
e TATOOSH ISLAND, WASH. ® CHEYENNE, WYOMING

Figure 17. Annual Average Wind Power Versus Height at Selected Stations
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Some data have also been published in form suitable for evaluation of height effects at differ-
ent wind speeds. The wind power at 400 feet above ground at Hanford, Washington, I divided by
the wind power at 50 feet, as a function of wind speed categories at 50 feet, is shown in Figure 18,
averaged for the entire year. Plotted points show values at midcategory speeds, For example,
the 10-mph point represents all 8 mph to 12 mph speeds, as tabulated in the reference, It appears
that "interesting" wind speeds of 5 mph to 35 mph give the relationship that

-1/2
R 12,7 V50 (3)

for 50-foot wind speed, V50 mph, and R is the ratio of wind power at 400 feet divided by wind
power at 50 feet above ground. Reasonable linear approximation is also obtained with both linear
and semi-log plots of these data, but this power law allows simple calculated extrapolations for

other height pairs.
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Figure 18, Wind Power Versus Speed at Height 400 Feet
Versus 50 Feet - Hanford, Washington

Data from an Argonne Laboratory tower, near Chicago, Illinois, 15 have also been published
in a joint distribution form that allows calculation of power at a 19-foot height, under circum-
stances of categorized speeds at 150 feet. Results are shown in Figure 19 and compared with
similar statistics from the Hanford data collection. There is only minor difference in slopes
between the two sets, and both show slightly faster increase in bower with height than predicted
by the one-seventh law for speed. Particularly at high speeds of interest to turbine designers,

the Hanford relationships would reasonably well apply to Argonne,
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At other stations, "surface" anemometer height may be standard, 10 m, and extrapolation
might be needed for a power estimate at 40 m. Assume that, for some speed, Vl, a power law is

valid for relating speed, V, to height, Z, different from Z_  where V1 was observed. Then

1
N a
v/v1 = {z/zl) , (4)

where the exponent a depends on V, as was shown by the data in Figure 17, When surface wind is

very light and there is a strong tem;era‘cure inversion (at night, for example), then the speed in-

crease and exponent a are large., With strong turbulence and thermodynamic instability and high

wind speed, this boundary layer would become relatively homogeneous and the exponent a — 0.

The relationship in Equation (4) may be used to determine the function a = a(V50), and appropriate
algebraic manipulation with Equation (3) then yields

_ 0.27960+0.03265 &n Z
VZ/V1 =(z,/z)) 1

o v 0.10528 4in Zl—(0.09831+0.05502 in Zz+0,006424 in Z

in Z_) (5)
1 2

1

where V2 is the speed at some height, Z_, when the speed V. is known at some other height, Zl‘

2’ i
By assuming that a(VsO) at Hanford is applicable elsewhere (this may not be unreasonable because
at interesting speeds, mechanical ground friction is most important and this probably is not

drastically variant between larger airports where observing is usually done), a computer program

for Equation (5) allows wind speed versus height estimations for other station data sets. Synthesis



for Albuquerque conditions has been calculated and shown in Figure 20. Such curves could be used

to estimate wind power above ground at stations where only one anemometer level is available in

archives, based on the speed frequency distribution of anemometer winds,
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Figure 20. Wind Speed Versus Height - Albuquerque, New Mexico;
Based on Hanford Speed Relationships

The wind speed distribution from the Albuguerque airport anemometer data is shown in Fig-
ure 21, along with calculated estimates for 100 feet and 200 feet above ground, Where anemom-
etry shows 21 percent of wind speeds greater than 10 knots, this increases to 32 percent at 100-
foot height and 42 percent at 200-foot height.  Total wind power, integrated from these distribu-
tions, ranges from 113 Wm_2 at the anemometer (which was moved from 48-foot height to 23-foot
height during the record period) to 192 Wm 2 at 100-foot height and 278 Wm 2 at 200-foot height,

These extrapolations give results that are very close to values obtained from SMILE tower data

at those heights, which are shown earlier in Figure 15,
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Figure 21, Wind Speed Distributions Versus Height Above Ground
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Summary

Wind power, dependent on the cube of wind speed, was evaluated by month, season, and

annual averages for 758 North American weather stations. Results as well as speed distribution

tables have been tabulated in the Appendix, Maps with isodyn contours have been prepared to show

large wind power potentials in the Wesiern Great Plains and off New England and Pacific Northwest

coasts. Seasonal analyses show that power availability in some areas is synchronous with elec-

tricity demands but is out of phase in other sections.

Anemometer power estimates range from one-third to one-half of the "free air" power flow-

ing above the atmospheric frictional boundary layer, 200 m to 500 m deep. In this boundary layer

wind speeds generally increase in proportion to the one-seventh power of height above ground, as

determined by others and here verified with meteorological tower records from various locations.
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APPENDIX

Tables of Wind Speed Distributions and Available Wind Power

The following Tables were made from a magnetic data tape of wind speed distributions from
summaries available at the National Oceanographic and Atmospheric Administration (NOAA)
National Climatic Center, Asheville, North Carolina. They are here organized alphabetically by
states and geographically within states. A selection of Canadian border stations follows the United
States collection. In addition, international station number designations have been supplemented

with location names and geographic coordinates,

A total of 758 station records is included. There are a few apparent duplications where two
summaries exist for single stations., For example, Station 2316 0, Tucson, Arizona, has two sum-

maries, one for knots and one for mile per hour wind speeds.

Available speed distribution summaries used different speed intervals, depending on the
needs of the requestor at the time of preparation. A uniform re-evaluation of all NCC wind data
would be prchibitively expensive and was not considered, Also, no attempt has been made to
normalize these data for various and varying anemometer exposures, even where it is known, It
was assumed that the great noise of local variability in winds will mask most of such detailed dif-
ferences, It is thus cautioned that specific pieces or sets of these data should not be blindly
accepted for standards. They may, however, be useful as guidelines in determining procedures

for detailed site studies or evaluations.

The heading code follows:
NNNNN ¥1-¥2 SS LLL.,.L LATI LONGI WI SP SU FA
where NNNNN = international station number

Y1-Y2 = period of record, 19--, (-0--0 shows broken record periods)
58 = abbreviation for state names, U, S. Postal Code
LLL...L = station name
LATI = Latitude in degrees and minutes (3439 = 34° 39'N)
LONGI = longitude in degrees and minutes (8646 = 86° 46'W)
WI, SP,SU, FA = winter, spring, summer, and fall seasonal averages of wind power,

in watts /square meter.

Column headings are almost self-descriptive, Data column headings show speed intervals

in designated units of knots or miles per hour, Units for the average wind power column is again,
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Wm =, The month number code follows 1 = January, ..., 12 = December, 13 = Annual total or
a\ferage. TOTAL OBS is the number of hourly wind speed readings in the specified raw collection,
There would be 720 observations in a 30-day month and 8, 760 observations in a 365-day year.

Basic tabulations are percent occurrence frequencies for indicated (columnar) wind speed intervals.

There were very few errors or omissions noted in the provided tape; these have been cor-

rected, logically or in some cases by interpolation.

Canadian province names were assigned abbreviations that sometimes duplicate Unites States

abbreviations, The system used was

NS-Nova Scotia ON-Ontario AL-Alberta
NB-New Brunswick MN-Manitoba BC-British Columbia
QU-Quebec SA-Saskatchewan

Users with special needs for large quantities of this information are encouraged to contact
the author for copies of the data tape, locator cards, and analysis programs. Special summaries

may also be arranged and programmed for Sandia production.



5056 59-64 aL HUNTSVTLLE K39 B646 HI= 92.6 SPs=

S.0 SU= 32.0 FA= 61.9

HONTH TOTAL 08§ KWOTS 1=3 4 =8 7-18 11-16 i7=21 2e-27 28=-33 bi=47 50-9%
i 4580 Lo 26.2 28.2 21.7 2.8 o 0.0 1]
2 4079 2.9 22486 Ji.8 8.7 §e9 «0
3 [T1-}4 2.2 19.9 32.3 26.0 9.3 1.2
& &370 245 ?3.8 32,3 23.6 2.0 3
5 L T1.3 ] 3.9 30.2 29.5 12.6 8 9.0
6 43zn bat T6.6 2R.1 Bob «3 9.0
7 (11 2] 5.7 39.0 28.0 5.0 ok 8.0
8 Lass - BT J6.1 25.7 6.3 «3 9.0
9 5040 445 29,3 31,9 | 1¥.4 1.5 ol

i0 Lid L] beB ?6.2 20.5 12.1 1.3 +1
11 5060 5.2 25.7 264 i8.0 ] T
12 5207 3.0 28.3 32.1 21.3 Jo1 +6
i3 55528 bel ?8.2 29,3 16.1 2.1 +3

93826 -f--N AL FalFY 3358 8605 WI= 143.8 SP= 157.1 SU= B82.0 FA= 107.4%

MONTH TOTAL NRS MPYy T-T R=-12 13-2n 21~-30 31-40 POWER
i 2372 29.7 L2.6 28,2 1.1 0.0 133.5
? 7512 19.5 45.% 28.0 2.7 0.0 : 182.6
3 7815 24,9 ° hh.? 25.7 1.7 a.0 153.9
4 7695 20.A 469 25.9 2.6 0.0 174.6
5 2511 ?22.4 51,1 ?2.3 1.0 0.0 : 142,58
5 2827 3.7 49.2 12,4 1.1 0.0 106.2
T 2816 319.5 41,7 B.5 2 0.0 73.6
] 2132 uNa by 4T, 4.5 ok 0.0 B6.2
9 25%9 5.6 4h.1 1.1 1.6 .1 109.8
10 2564 7.6 Y. 7 12.64 «h 0.0 el
11 2un7 0 4,7 17.0 -9 8.0 116.3
12 2767 LY 41.8 17.1 -9 9.0 : 115.2
13 3IN564 0.7 45,4 17.3 1.2 0.0 12247

.

75258 -9--0 AL GANSNFN 33548 ABOS HI= 84.2 SP= AS.4 SU= 27,2 FA= &9.7

HONTH TNTEL 0OBRS KHOTS 1-3 4-f 7-10 i1i=-1% 17=27 28-&0 ' POMER
1 L5 7N R.R PT.6 ?1.9 16.2 3.9 -1 8446
2 L2RT A.? 24,8 2ha5 2f.1 S.1 n.o 1045
3 LRPA FaS 25.7 26N 19,4 5.7 2 114.0
4 417 5eR 2T.8 P73 17.? &7 2 99,14
5 L73N [} 3. ?5.5 18.2 7 0.0 43.2
B LLTY 9.5 6.0 2?.0 B.l o7 0.0 349
7 4560 9.3 7.1 21.2 1.9 .2 0.0 25.0
A Ly RA 9.5 AL Ty 18.7 3.5 2 0.0 218
9 L3I52 R h 3.1 P45 9.1 6 .0 40.0

10 4EER T.7 ?68.7 22.1 11.1 9 D.0 45.6
11 4377 749 ?6.3 21.7 144 2.2 0.0 63.5
1z 4507 Fal ?R.0 23.7 13.7 2.3 0.0 63.5
13 53055 8.0 29.8 ?3.4 12.1 2.3 2.0 61.5

~

13676 -0--0 AL BIRNINGHAN APT . T334 Bh45 WT= 130.6 SP= 124,19 SU= 52,h Fa= 41.9

HOKTH TOTAL OBS KNOTS 1-3 4-1i0 11-21 2227 28-40 PNHER
1 74373 10.5 476 28.5 ] .2 127.7
2 6765 8.9 43.7 T5.4 1e4 o2 157.5
3 Thkd 9.7 45.0 33.3 1.6 «3 156.4
& 7290 10.5 45.5 30.2 1.2 o2 137.8
5 Th&D 13.1 1.3 18.9 a1 0.0 AN.h
& Fzan 15.56 51.9 1%.5 -2 1.0 Bla?
7 T&39 16.1 55.1 B.5 o1 o1 49.5
8 Ta3n 1R.2 2.1 Aal «1 0.0 b4
9 7196 ’ 14.5 53.5 15.2 o1 n.0 RRL7

i0 THIB * 16.58 48.3 15.2 .2 0.0 AR5

11 7200 15.2 Y74 23.3 .7 .? LLIN
12 7437 12.n 50.1 ET N o7 n.0 10F.5
13 87626 13.5 49.5 211 «h «1 7.2

93406 -0--0 AL TUSGALNOSA,VAK NF GRAFF APT 1344 ATIT WI= 76h.1 SP= AFE,.4 Sysz 19,3 FAz 40,2

MONTH TOTAL ORS HPH n-3 L=-7 4-1? 13-14 19=74 25-31 37-31 kPN oNWED
1 3rzo 27.H 2hel 2%.5 13.5 3.5 h 7.0 ten 79.4
2 3384 34,0 20.5 21.2 0.k 1.4 .5 1.0 n.n 71,5
3 37z0 1.9 21.7 4] 19.2 L7 .9 7 rop 3.3
b 3599 30,5 19.3 ?1.7 15,0 2.7 -7 9.0 n.r AA.4
5 3razn 5L A 20.0 15.9 9.5 o7 o1 0.n LN 37.0
6 X600 657.2 ?3.1 15.1 4.3 ole 0.0 n.o [ Tlaly
T 3718 60,0 LT 11.7 E) .2 0.0 0.0 o.n 15.0
8 3719 h1.5 ?1.7 17.4 ba2 3 7 n.n n.n 2i.b
9 3598 51.4 27,7 1h.8 7.2 o 1.0 n.n 0.1 2.1

i0 3720 Shet 2N.n 13.5 A,0 1ets T Nef n,n TALR

i1 Jean 45.9 21.7 1h.9 131.3 2.5 3 n.t o.n 55.h

iz 3717 40,1 ?2.% 1ha5 160 3.8 ] N.n L 6.2

1% L3815 46,3 ?2.4 17.1 11.5 2.0 3 0.0 0.0 4.4

13850 42-67 AL SELMA,CRAIG AFR 7?1 ARS9 WI= 71,R SP= 7.3 %5U= ?9,A FA=z 39,1

HOWTH TOTAL DRS  KN2TS i-3 u=-h 7-10 11-1R 17«21 22-27 ?R-133 Iy =t Li-u? LASH DAKER
1 1728¢ 11.5 ?3.6 29,4 1443 ?+9 o7 o1 L 0.1 n.o Thad
2 15019 Q.9 23.F 7.4 1.1 1.5 -9 -1 n.n n.r n.0 Ahaly
3 1649F 8.3 20,9 1.5 17.5 bai -8 -1 0.2 0.N 0.0 I1.1
[ 15794 11.7 75,3 1.9 17.9 7.4 5 a1 L) Na N .0 H8.5
5 15793 17,7 28.2 27.5 7.9 1wt .? n.r L n.n n.0 P
[ 16370 15.4 m.? 26,7 ] o7 o1 7.0 LA n.n n.0 4.0
7 16458 15.4 33.0 ?3.9 4.9 ol o1 0.0 LR N.n n.n ?9.4
] 16585 1.2 T2.8 ?1.h 1.3 ol o1 Ly fon N .1 H.1
9 15864 S0 ?9.1 I5.% 7.3 -9 o1 T.0 n.0 [} 7.1 37.5

10 17225 15.4 25,7 U R 5.7 .h .1 L] n.n n.n 9.0 1.9

11 16582 14.1 23,6 ?¥.? in.o 1.5 2?2 n.0 p.n 0.0 n.n 47 .1

12 16975 15,1 2%,k .2 11.0 1.9 .3 1.0 ] 0.1 n.n 54,2

13 195431 ©1%,.58 2he6 7.5 9.8 1.7 ol n.0 . Rhan n.0 7.9 5l.8
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11Ra5 -1--n AL MONTENUERY 3214 AB2L WI= 75,5 SP= BL4.5 SU= 31.9 FA= k2.7

MONTH TATAL NAS MOy 0-3 4=-7 R=12 13-18 19-24 25=-31 372-34 Ja-486 ’ POHER
1 Tuyn 2747 4.7 ?9.h 1hf 3.0 «5 0.0 n.0 Thal
? 1702 27«7 23.4 N3 19.1 La.0 9 N.0 a.n 0.0
3 7Lhyn i PO | 22,.R 0.9 18.1% 4.2 5 n.0 0.0 85.2
4 L L ?8.1 PR.F PT.R 14.2 T.0 ¥ =1 n.0 68,9
5 7LLN 3341 in.a 7549 B.3 o7 1 N0 n.o 39.5
6 72nn I2.6 3.0 Pha.9 h.5 5 ? Dot f.n 35.7
7 TLun 3.7 16.2 2heF 6.5 5 .1 0.0 0.0 4.0
a Thyn I7.7 16.9 21.h 4e5 3 0.0 0.0 0.1 2hal
q 7zan 3z.7 I Phe? 9.2 ol «1 0.0 n.n 19,4

10 744N 37.5 28,5 P4 R.8 sl 0.0 .0 Q.n 36.3
11 7zan n.3 ?a.1 24,7 17,5 1.3 .2 0.0 0.n 51,2
12 Thyn 29,2 25.4 78,1 165.1 2.1 .2 n.n n.n 62.3
13 STRT? in.z ?9.1 2h. 7 11.6 1.7 -3 n.o 0.0 53.8

13821 17-RT AL MAMTOAMFRY MAYUFLL AFR 273 ARZ21 WI= 67,0 SP= 49.7 SU= 21,8 FA= 31.0

MONTH TATAL NNS KMATS 1-7 t=h 7-11 11-16 17-21 22-27 28-33 34-4n 41-47 4LB=-55 POKER
1 PI2TR 1R.5 P4 Tha R in.z 2.3 -5 1 0.0 0.0 0.0 S8.0
4 2nzan 16.5 PRLA 25,7 11.5 2.7 L »1 N0 0.1 o.n 67b
3 21987 15.3 2604 ?h.3 12.2 2.7 -8 -1 0.n 0.0 n.0 69.0
4 21673 17.7 ?heh ??.8 A.l 2.0 5 n.0 0.0 Nan 0.0 51a6
5 215R7 ?N.? 2r.e 19.1 4.9 o7 o1 0.0 0.0 N0 n.0 28.5
'3 PNRTY 2Nn.8 7.9 1R, 7 bl b ol n.n N.N 0.0 0.0 ?5.2
7 15649 .0 2a9,4 1.9 2.2 3 a1 0.0 n.n 0.n 0.0 20.8
5 218567 1.4 27.1 15.1 ?.8 3 o1 n.n n.n 0.0 o.n 19.5
9 21584 2N.8 2R,N ?20.9 4.7 ol 1 0.0 0.0 N.n 0.0 27.0
in 27313 21.5 5.4 17.7? Gal «h a1 7.0 0.0 0.0 0.0 ?hals
11 2150y 1A, A 5.0 2.0 A.B 1.4 .3 0.0 n.0 n.0 0.1 39.7
12 22307 1G9. 10 4.7 ?7.9 8.2 1.6 b 0.0 n.n N0 a.n L5.3

11 IGART 19,1 Ph.4 ?1.7 ha9 1.7 ¥ n.0 n.0 n.0 0.0 39.1
3IAS50 55=70 AL Y QURKED FATPHS AAF AR LY A%y 3 HI= &2.0 SP= 40,5 SU= 1{4.4 FA= 27,0

HONTH TATAL PRE KINTS -7 4 =h 7-1n 11-16 17-21 ?2-27 ?28-33 Iu-u0 L1-47 48-55 POMER

1 114A7 17.7 3T,k 24.9 9.0 o7 +1 0.0 0.0 0.0 0.0 40.1

10420 11.0 3.2 2h. 4 in.4 1.6 . ? n.n n.o 0.0 0.0 50.9

3 11794 11.9 1.4 2heh 17.4 1.9 2 0.0 0.n N.a 1.0 55.9

u 1nasr 12,7 X3, R PT.h Q.4 T n.o 0.0 0.0 n.n 0.0 41.8

5 11344 1h.F 17,8 20,8 a1 o1 0.0 0.0 0.0 0.0 0.0 23.7

L} 1naz> 18,7 Theh 1RaN 2.8 1 g.0 0.0 n.n 0.n n.o 18.5

7 10934 ?1.7 T4 10.7 1.3 -1 0.0 0.0 0.0 N.0 a.0 12.3

a 11047 27.10 Ti.? 1a.n 1.5 a1 n.0 n.n n.n N.0 0.0 12.4

q 1nFy7 10,7 Ty, 1h.3 2.9 2 .0 0.0 0.n 0.0 0.0 19.2

10 11474 19,4 Th. b 17.7 3.0 ol 0.0 0.0 0.0 0.0 0.0 19.7
i1 1177+ 18.1 15,4 19.5 H.0 ol o1 0.n 0.0 0.0 0.0 29.7
12 17130 14.1 TI.1 ?%.5 7.5 7 0.0 0.0 n.o 0.1 .1 I5.0
13 174525 1habr 4.7 20.0 5.a .6 1 0.0 n.0 0.1 0.0 30.7

13885 =0==0 AL FVFRGPFFN 14726 702 WI= R2,4 8Pz f4,8 <= (7,7 FA= 74,7

MONTH TATAL NAS  KNPTS n-7 LES Bl 13=74 ?5-27 LLTEE
1 rzn 6741 ?5.0 7.8 a1 L]
2 I3RG hl.9 Phe% 4.5 L ha,5
3 Irzn hR.0 2T.5 10,3 -1 78.0
4 3600 Th.A b T ha7 .0 571
5 3720 7.3 17.4 2,7 n.n 29,4
6 3600 . R7.1 12,1 <A 1.0 1A.0
T 3721 A7.4 11,7 -3 n.n 17.%
A 3770 A9.3 9. A -7 o1 1745
9 RN AlLA 16,1 1.3 n,.n ?1.7
i0 Iran L] 14.3 1.2 .1 4.5
11 Ih00 TA.1 17.0 b, 7.7 19.7
12 Rvachi] 71.5 22,7 G.7 q.0 91,7
13 L3IA%Y 7.7 18.0 4.2 0.0 No.1

1383R 43-67 AL MASILLAR2ANKLTY aFp 1934 ARNG HT= 29,7 7Pz 114.1 "y= 47,8 FAz AY,S

HMONTH roTaL nAg nre 1-3 b= 7-11 11=16 17-21 ?32-27 ?8-37 Ty-yr 41-47 4R-65 PAYER
i 1RIT9 1in.3 e g 33.4 19.2 L. 1.1 ? a.n n.n 7.0 105.4
? 16740 tr.? 21.7 ih,2 1a,8 L.k 1.1 o n,n 0.0 a.0 1N4.1
3 1A7A1 a,m 2n.3 6.5 1.4 fad 1.4 .3 n,r n.0 n.n 174.5
4 177889 1.7 27,0 Tr.n 20.? LI | 1.5 2 a1 %.0 0.0 119.5
5 1A3R7 1.1 4.7 15,2 17.4 bk .9 ol n.n n.n n.0 ay.4
3 177AR 14,7 TR 4.1 11,1 1.7 ol LS n,n N7 7.0 5R.8
7 1RO/ 1F,.7 .7 3.5 7.5 1.1 4 q.r0 n,p n.n 7.0 L3.7
A 19897 1744 37,1 Fl.b T.? A «? .0 n.n n.0 T.10 L41aly
9 18299 1%.* TR 16,7 11.5 S | W6 .1 .1 n.1 T.0 hA9.6
10 1 rRaANG 1he? 31.1 Th.1 11.9 1.1 .? n.0 n.n L n.n 51.1
11 17578 17.5 6.7 Tt 1.4 .0 o g.n n.n .0 n.0 TP.2
12 1RIRA 12.9 2541 IT,n 15.1 .0 1.0 o1 f.n Nt L%} AQ,7
13 21ALTT : 12.7 76,7 T2 | 1,2 .8 o n.n fn.n 0.0 an.7

26308 47-70 ax AMMETTF 1% 5507 134%%4 WT= 301,k <P= {75,4 <iy= A2,1 Fa=z P58,

MONTH TATAL ARS  K*ATS 1-% 4-h 7-1n0 1t-16 17=71 22-27 2A-3% Ty -on ui=47 LA-SE PAKE P
1 14577 LIPS 1A% 2.3 21.3 12.7 AaN L o7 .1 0.0 12046
2 16938 1 1R.4 6.4 2% 4 11.1 head 1.7 -? a1 n.n PhluaT
1 1RE57 L | 0.7 ?8.1 ?1.1 a5 L.9 let 7 N.0 0.0 216.3
4y 17867 Baf) 21.4 1.7 1.5 .3 ot 1.0 .7 wl 0.0 199.4
5 1A6A7 10,1 5.1 6.7 17.% 4.7 1.5 .3 o1 n.n 9.0 110.2
[ 179R/R 1mn.s 6.4 Ih.5 1h.4 .6 1.5 o1 A.n n.n 7.0 974
7 1A5R7 12,2 29,% 4.9 144 2.F .5 o0 0.0 N1 1,0 71.5
L3 1RETA 11,7 TT.h W8 1baly 3.0 AL o1 a.n nan N.1 773
9 {7907 17,1 4.0 1.9 17.6h 5.6 7.6 w4 0.9 n.n n.n 128.1
mn 1R5A2 7.7 17.¢ 2h.N0 ?%2.5 11.3 b7 T.l . F -1 0.0 297.9
i1 179339 7.7 1R, T 22,7 21.8 17.8 4.0 Tl W6 -1 0.n 32446
12 1RR9? G 16.F 22,4 2?.5 L | 7.8 E4 ) «? a1 0.0 319,56
13 21AR20 a,s ok 29,1 19.4 LI bk 1,7 .7 nan n.n 199,2
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67 -0=--0, AKX KFTLHIKAN 5521 17139 Wiz 62,7 SP= A4F.& SU= 39.9 Fid= ARZ.4

MONTH TNTAL NRS 4Py =18 1h=11 1?47 POMER
1 A5 1 S2.0 5.0 G0 59.9
? TAA 51.1 4.0 n.o 53.3
3 a1s 61,9 2.0 0.n k2.8
4 ANy FR.1 1.0 N0 523
5 73z 7n.n 2.0 0.0 §7.0
L L4 § S LU 1.0 n.n ITa1
7 AT 740 1.0 0.0 38.5
A az3 L] 2.7 1.0 ’ bheZ
9 K7a A3 L 0.n 43.8
in any 9.0 9.0 n.g 67.9
i1 77n 65540 7.0 g.n 75.5
1?2 KSh S4.Nn 7.0 n.n TS5.0
13 9957 ~1.0 4,0 n.n 570

25%17 -N--N Ak LPATG 5579 {13309 HI= 170.0 SP= 127,31 SU= Thk.1 FAx= 158.0

MONTH TNTAL MRS MPH -1 - L-7 8~12 13-1% 19-24 25=31 32-38 3946 POMER
1 1aa13 17.8 ?3.5 33.5 1.t Bel 2+ B 1.3 185.2
2 1ant 177 21.5 35.14 15.6 5.7 3.6 1.0 .2 159.1
3 2056 17.% 27,0 35.1 1h. 4 L.8 2l 1.2 W7 i67.1
[ 19A/A 15.3 ?5.1 9.0 13.5 1.3 2.7 a8 3 132.9
5 nL? 1a.0 ?a.1 375 1i1.7 1.9 1.1 ., o o a2.0
] 2106 17,9 ?9.8 I7.1 10.7 .1 7.0 L n.n 95.1
7 ne? 13,6 *3.5 33.2 1.7 1.8 1.0 -1 at Tieh
8 202N 234 6.5 10.5 Ta2 1.7 ok 3 0.0 5548
9 1200 2747 28.4 IG.2 1.4 2.5 1.0 3 +9 113.0
in 19519 21.7 23.9 ?7.48 16.6 5.1 2.5 1.0 1.3 186.7
11 193n 1.9 ?2.9 176 16.2 Ha.3 2.3 «f 9 17he2
12 1932 17.5 ?3.71 3.5 i3.A 5.3 2.7 «A «R 165.56
13 73797 1R.N 2haT 15.1 1%.1 3.9 2.0 ok +5 1287
960 -0--n ax PETERSNIRA 549 13257 HWI= 29,7 SP= 37.0 SU=x 22,7 FA= 25,1

MONTH TATAL 735 MPH L=15 16=74 2-47 POHER
i LR LS 2FaN 2.0 0.1 26k
2 F71 40.1 3.0 1.0 hOei
3 761 50.0 2.0 n.10 37T
Yy AP G8.0 2.0 n.n ik
5 IR 53.1 i.n a.n 32.8
A 3R 50.1 0.n 0.0 23.5
7 ?RA L7.0 n.o n.n 2240
A ms uf.n n.0 0.0 22.5
9 RN7 6.1 i.0 a.n 2.0
19 731 32.0 2.0 n.n 29.2
11 ATT . 2.1 i.n n.o 22.1
12 759 30.1 1.0 0.n 21.2
13 7265 w00 2.0 0.9 33.0
961 =N=-=-0 aK SYTKA R7TNT 13570 Wi= T7h.5 SP= 35,0 Sz 19,9 FA= 41.R

MONTH TNTAL 089S MPH 4-1in 18=-31 12-47 PAWER
1 77 40,0 L] 1.0 109.3
2 676 260 2.0 n.n 25.0
3 779 29.10 3.0 Q.0 4.9
Y 787 4h. 0 3.0 n.1 42.9
5 624 47,0 1.0 0.1 2743
3 611 15.0 1.0 0.0 21.5
7 £uS5 32.0 1.0 n.n 22,1
8 699 3n.n 0.0 n.n b1
9 RS 29.0 .0 0.0 34.9
10 617 AL 4.0 n.n Lot
it Lu7 . 38.0 9] n,n 462
iz LR13 37.0 R0 i.0 93,7
13 7TLL 35.0 3.0 0.0 7.7

75309  &49-70 AK JUNFAU APT BAZ2 13435 HWT= 137.6 SP= 116.4 SU= GBR,1 CFA= 145,73

MONTH TNTAL NRS KNNTS 1= u-5 7-10 i1-1% 17-21 22-27 2837 Iy -un Wi-47 LAi-55 POWE R
1 131383 18.1 2140 17.4 17.2 Al 7.2 b 0.0 0.0 0.0 119,8
? 12198 17.8 19.3 19.n0 18.% F.3 2.7 «F 0.1 0.n n.o 134.0
3 13388 16.3 ?1.9 20.6 19.3 5.9 2.4 X n.o n.o 0.0 123.0
o 1295A 14,7 ?1.3 2%3.9 19.2 [ 2.7 ol 0.0 n.0 0.0 127.2
5 13378 1h, 4 Pu.7 26.7 1.7 4.9 1.7 1 a0 0.0 0.0 95.9
6 12923 13.4 .7 T2 13.4 3.0 .5 0.0 n.0 n.o 0.0 70.3
7 14428 13.8 35,5 3.2 11.9 2.0 o 0.0 n.n 0.0 0.0 50.6
A 14122 1h. A 34.1 2%.73 13,3 2.8 -6 e n.0 0.0 .0 LY
9 13670 18.5 4.2 ?0.9 1h.1 4.9 i.3 .3 «1 0.0 a.1 1i0A.0
10 14129 15,4 17.0 19.9 19.% 7.9 1.8 .a .1 0.0 1.0 170.3
11 13677 16,5 16.6 18.7 ?0.2 A0 3.3 o6 vl flaf 0.0 157.5
12 14128 15.8 18.7 2n.Nn 1.5 7.5 3.0 6 o ? n.0 n.0 159.0
13 162079 16,0 27.9 27.9 17.3 5.5 2.0 4 0.n 0.0 0.0 11545
955 ~-0--0D AK HATNFS 5914 13526 WI= 193,2 SP= {4?,0 SlU= §£9.9 FA= 16§7.7

MONTH TOTAL NAS  WoH 415 1h-11 1?47 POME®
1 565 56.0 27.0 n.o 21840
2 AN3 hALN 26,0 n.n 212,3
3 664 59,0 20.0 1.0 3.4
4 729 59,0 17.0 .0 168t
5 274 52.1 7.0 0.0 Thot
6 775 40,0 B.0 n.n 61k
r 310 3440 11.0 0.n ot
8 328 40 5.0 0.0 54,3
9 330 48,0 7.0 n.0 72.2
10 635 59,0 14.0 1.0 150.8
11 630 58.0 25.0 (] 238.5
iz 665 52.0 19.0 D.n 159,3
13 6117 55.0 17.0 0.0 146.5
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MONTH

26442
HONTH

28451
MONTH

26409
HONTH

~0=-=0 AK

TNTAL 0RAS
18825
17167
18819
18201
1R886
1R436
19nAe
1RB4N
18472
19257
1RF95
19333
P24017

45-63  AK
TOYAL 0RS
13014
12404
11901
17409
13947
13309
13213
12965
1?5568
13014
11800
12015
155557

4R-70 &K
TOTAL NRS
15518
14143
16677
150 34
15561
14975
15448
15278
{4785
15279
14775
1L 2Ry
11576

=0==0 AK

TOTAL 085S
1366
1263
1283
1211
1220
1211
1263
1249
1144
1271
1303
1351
15135

=-0--0 AK

TOTAL 08S
3720
X384
3T28
3600
3rzo
2880
2976
2976
2880
2976
3600
3720
40152

=0~=0 AK

TOTAL ©AS
719
1387
3748
3600
3720
3p00
3718
3720
3598
37?0
3598
3720
43816

YAKUTAT APT

TKNOTS

-3
9.5
92,9

115

12.2

11.8

12.0

14.2

15.0

13,73

in.7

10.2
8,7

11.7

HTNDLFTAM IS AFS

XNATS

1-3
3.0
7.9
4.7
Gt
6.k
746

10.5
9.6
6.3
1.8
3.2
2.3
£.5

4-h

28.0
?0.6
20.9
22.9
238
25.7
?5.7
24.7
23.9
?i.4
210
19.7
22.5

CARNOVALMTLF 313 4PT

LS LHh

VALDEZ
HPH

1-2

13.4
13.7
17.6
13.2
13.8
16.1
1R.N
18.5
17,7
16,0
13.5
12.8
16.7

0-3
67.1
(1)
58.8
64,3
41.6
4R, 0
60.2
T3.1
Tba8
55.6
£7.1
56,0
$9.3

ANCHORAGE IAP

MPH

uBY

1-3

18.8
12.1
11.8
11.3

L)
7«1
-9
11.8
12,13
16.2
17.8

20.1
13,4

ANCHORAGE 4 MERRTLL

39.7
LLTS
4240
37.h
2R3
27.8
Ihals
k0.7
41.7
37.9
3.2
43.3
IB.1

L-f

17.10
iA.4
22.0
4.2
?5.k
29.5%
79,2
28.0
?5.6
23.5
?0.1
i8.9
231.5

H-T

12.5
15.5%
12.0
17.9
32.0
32.8
28.1
21.7
17.9
21.8
18.6
15.6
20.%

4=17
4.0
48.5
61.2
1%+
56.9
LTS |
61.4
56.0
49,0
S1.7
49.9
40.9
A ]

FLN

W=12
44.3
39.9
bhel
51.6
59,1
£7.6
534
46.9
43.5
45,5
Lh.5S
47.0
4B.4

7-10
2240
220
235
25.A
29.8
30.0
29.5
27.6
25.6
2?64
2641
25.7
26.%

7-10
18.9
19,2
?27.2
25.8
29.0
3.1
I2.4
32.7
2R.5h
2%.2
20,7
19.8
7544

7-11
1544
175
19.1
?21.9
22.7
19.7
16.5
16.9
19.1
20.1%
17.7
14.1
19,5

8-12
Red
12.8
15.0
3.9
1R.1
17.2
9.6
3.5
3.9
114
15.3

11.3

5971

11-1s
14.9
15.3
15.3
13.7
1hats
13.9
1246
11.3
12.8
16.1
15.1
17.4
1Gah

5927

1t-16
25.0
2hab
26.9
28,2
242
22.8
17.9
18.7
25.4
28.3
2R.0
2R.2
24,9

6430

1i1-16
9.7

-

O33NV AEFEI»OO0D

SN0 N A
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hiQ7

13-118
Tat

N

-
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MOFNmYEa® DD

6110

13940
17-21
G5
5.2
5.9
3.2
2.8
2.1
1.5
2.1
3.3
5.3
5.3
Gole
5.0

14619

i7-21
16l
15.7
13.9
in.8
B.5
6.0
Jab
5.2
9.1
12.6
16,1
17.3
11.14

14570
17-214
1.6
1.4
1.7
1.1

-2

14616
19-24
2.7
1.5
3.8
3.2

15001

@ Soooogsoo
cofrfaoascocalaoce

WI= 163.9 SP= 102.0 SU=

22-27 28-33
3.5 1.3
3.0 i.0
2.0 -5
1.5 .5
1.4 wh

+6 .2
-3 0.0
-8 a1
1.8 ol
2.9 1.0
2.7 1.2
248 i.0
1.9 6
WIz 610.6

22-27 2a=33
12.5 6at
13.3 5.5
9.1 3.6
6.7 2.5
4.5 1.5
2.3 b
1.1 3
2.2 «5
4.9 1.6
Bk be?
11.2 4.8
11.5 5.2
7.2 3.0

WI= 47.7

27-27 ?8-33

ol =1
o 0.0
3 0.0
.2 0.0
-1 0.0
0.0 0.0
[ ] 0.0
0.0 0.0
+1 0.0
-5 o1
X el
oh o1
.2 0.0
HI= 91.7
25-31 12-38
.7 .7
n.n 0.0
1.7 .7
AL +1
.2 0.0
0.0 0.0
o1 0.0
9.0 0.0
0.0 0.0
.3 i |
2.8 .7
4.3 1.k
.9 .3

HI= £9.0

W 49.0

SP=

sP

SP=

36-50

3581

I4=40
245
2.4
1.8
1.1

T72.8

63.9 Fa= 153.%

hi-47
1

SU= 12&.1
b1-47

Su=

19.9

bi=47

|u=

coocagossocoo
R EREEREEREEND

cocooaaona

h3.7

48-59
[}

FA= §50,.3

hhely

PONER
177.7
14440
116.5
100.9

90.7

T1.3

56.1

64,3

96.1
181.2
183.0
169.9
114.5

POKER
625.7
597.9
460.0
359.6
238.8
141.3

96.4
134.7
243.3
519.3
588.4
688.3
376.9

" POMER

6.2
LB.b
L2.3
41.7
37.1
23.7
18.1
17.8
32.2
53.k
47.6
LBk
36.7

POWER
727
2R.1
75.3
L1.8
I6.2
16.6
13.9
7.5
T.8
45.3
100.1
172.9
53.04

POWER
61.7
95.2
k8.2
6l.7
108.5
T6.7
fi.8
57eh
4hel
34.3
ELTY
50.1
bla.2

BOME R
6577
ABaD
79.9
27.9
41.1
una.?
23.1
?7.3
30.5
310.9
59.5
23.4
37.5



26401
HOMNTH

26523
MONTH

?6412
MONTH

26425
HONTH

26415
HONTH

26611
MONTH

42-h8  AK

TATAL nas
17A25
16757
18364
18174
19409
1AT05
19314
19376
18700
19070
172R1
17821
?7n1?9

49-R7 AaK

TATAL rRs
12634
11617
1?7647
172218
12644
122138
12R4L7
17143
127465
13142
17?716
13113
1611319?

45-70 MK
TNTAL 9A%
16997
14597
1h084
15%9F
160R7
1864
1595R
15303
1GR3
158729
15525
1A045
187205

=0==0 Ax

TOTAL NRS

16356
1490y
16349
15799
163721
15824
16345
16352
158069
1360
15828
16350
192596

49-69 AK

TNTAL DAS

13147
11971
131i2R
12471
12881
12671
12890
12848
12474
12887
12472
12854
1525656

4L9-70 AK

TOTAL ORS

13382
12189
13379
12954
13379
12953
14112
138487
13424
1 %880
13432
13asn
160847

ANFHORAGE . FLMFMNORFF AFR

KNOTS 1-3
27.0
29.1
25.1
23.9
?1.h
PPa7
PLe5
Phe5
2hed
PE.5
2R.5
?3.5
?5.R

KEMAT APT
KHATS 1=3
13.7
12.0

OOTEE
s NS N® 0D
T T O
NANY P DO u R

-

NNPTHWAY APT

KNATS 1-3
19.2
17.2
17.6
1640
13.9
15.1
18.1
16.6
iR, 2
17.9
1h.1
16.0
16.9

GULKANA

KNNTS i=-3
27.1
2n.5
17.56
15.7%
14.8
1%.1
16.3
1€.0
18.9
19.7
23"
23.7
1A.1

ATG AFLTA

KNNTS 1-3
10.4
11.1
11.7
in.t
10.9
in.s
12.?
17.0
11.5
10.5
9.5
10.0
11.0

FATRAANKS TAD
KNDTS 1-3
?8.1
?a.1
26hele
2n.7
17.8
19.7
2345
25.5
25.5
2545
I7.0
3x.0
25,6

LEL

78,2
26,2
?6.1
2R8.5
2773
30.14
3.3
P81
5.2
27.7
25.1
26.7
275

L=4

?8.5
.5
.,
29,7
28,1
7R.9
28.7
10.5
17,6
I1.4
37.%
0.9
0.1

[

9.4
13.4
19.p
25.5
?7.?
2R,
32,8
3n.9
28.9
236
thaed

9.8
?1.9

L-R

19,7
23.7
274
26.6
25.1
27.6
29.N0
26.5
2T7.9
?8,0
22,7
17.9
?25.1

4-6
19.6
20,7
75,3
29,5
31.9
3.4
40.%
18,1
12.3
27.0
1.8
19,8
28,7

4-5
?0.5
PRk
3041
30,3
20,9
3.k
35.1
364
15,1
5,7
28,1
19,40
0.2

7-110
12.6
13.4
1646
19.3
?5.8
23.5
20.0
15.4
16,3
15.7
149
13.0
17.1

7-11
1741
19.7
25.1
3.y
15,1
17.5
.7
28,5
2u.4
71.5
20.9
17.1
?haon

7-10
f.1
7.5

1645

23,8

2R.5

29.%

25.3

2u,7

21.5

15.6
7.3
LR

17.5

7-10
11.5
15.1
18,7
77,4
27.?
28.2
4.5
22,2
19.9
17.0
12.5
1701
19.7

7-10
LTS
9.6

145

24 .1

?79.3
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22,6

20.1

21.8

18,7
9.6
5.5

i7.3

6115
11-16
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1haly
15.8
15.5
14.7%
15.2
1h.8
1b. A
17.5
10.6
15.4
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qu0n
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6449

11-16
1.5
2.4
445
4.7

12.2
Q.7
7.5
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5.1
el
1ol
1.7
.1

14948
17-24
1.3
1.9
1.9
1.0
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15115
17-21
LR

NNOTONOOF G~

14156

17-21
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14544
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14752
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27=27 ?8-33
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o1 0.0
0.0 0.0
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.2 0.0
.3 0.0
+6 .2
o5 o1
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22-27 2R=-3X%
1.3 3
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1.3 ?
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+1 0.0
0.0 0.0
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5 0.0
1.0 .2
1.2 .2
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WI= 18.1
22=27 78-33
.2 0.0
Y4 0.n
+1 0.0
«3 0.0
0.0 0.0
-1 0.0
0.0 D.N
0.0 0.0
0.0 0.0
n.n f.0
.2 0.0
o2 o1
.1 2.0
WI= G&.3
2»7=-27 PR=~33
1.0 «?
2.1 .7
1.8 o4
1.7 o4
1.7 .2
1.7 !
o8 o1
1.4 .7
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22-27 2R=-13
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1.1 1.0
1.2 1.1
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22-27 ?8-33
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-1 n.0
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SP=  4&.1
Th=kn
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0.0
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0.0
0.0
0.0
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0.0
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0.0
9.0

SP= Thad
34~-40

o1
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o.n

0.0

SP=  38.5
Ry=40
n.o
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Saocscesoesan
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Su=  27.10

bi-47
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0.8
0.0
0.0
0.0
0.0
0.0
.0
0.0
0.0
0.0

Su=  58.0

41-67
0.0
b0
0.0
0.0
g.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0

SU=  36.0

41-L7
0.0
0.0
0.0
0.1
0.0
0.0
.0
0.0
0.0
1.0
0.0
0.0
0.0

fliz 94,1

L1-47
n.n
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.0
N0

EUEREN L |
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SU= 6,0
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Soasscoaosoan
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0.0
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46.9
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POWER
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fi.5
63.0
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53.1
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5.3
B0.3
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POKER
16.2
21.8
30.3
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40.8
42.5
33.2
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22T
18.4
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3.9
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95.7
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COWER
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?39.9
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