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ABSTRACT

The purpose of this report is to provide largest yearly fastest-mile wind speed
data corresponding to winds blowing from each octant at 37 airport stations in

the United States. Four sets of data are presented. The first set consists of

largest yearly fastest-mile wind speeds at 2A stations as extracted from original
records. The second set consists of largest yearly fastest-mile wind speeds at

13 stations as extracted from Local Climatological Data (LCD) summaries. The

third and fourth sets consist of the data from the first and second sets reduced
to a height of 10 m above ground. The report also provides information on
possible differences between extreme data extracted from original records on

the one hand and from LCD summaries on the other hand. Procedures for estimating
extreme wind effects that take into account the directional characteristics of

the extreme wind climate and of the aerodynamic behavior of the structure are
briefly reviewed, and it is noted that additional research on sampling errors
in the estimation of extreme wind effects appears to be warranted.

Key words: aerodynamics; climatology; directionality; reliability; structural
engineering; wind engineering; wind speeds.
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1. INTRODUCTION

It is widely recognized that, owing to both aerodynamic and cllmatological

factors, wind direction can have an important effect on the design of wind-

sensitive structures. For this reason, modern wind tunnel tests provide exten-

sive information on the dependence of aerodynamic loads upon direction. How-

ever, in current design practice this information is in many instances not

integrated in a consistent manner with data concerning the extreme wind climate.

This can lead to the estimation of design wind loads that, depending upon the

extreme wind climate and the aerodynamic properties of the structure, can

differ significantly for any given mean recurrence interval from the actual

loads.

In recent years various procedures for estimating design wind loads have been

developed that take into account both aerodynamic and cllmatological directional

effects. Procedures applicable to structures in hurricane-prone regions have

been proposed by references 1 and 2. Procedures developed for structures in

regions with well-behaved wind climates are described in references 3 to 6.

The procedure of references 3 and 4 depends for the characterization of the

extreme wind climate upon continuous wind velocity records (or similar types

of records, e.g., wind velocities recorded at 1-hour or 3-hour intervals). The

procedures of references 5 and 6 utilize records of largest yearly wind speeds

for each of the eight (or sixteen) directions of the compass.

It has been shown in reference 7 that continuous velocity records may reflect

predominantly the presence of weak winds, such as, for example, morning breezes,

which do not belong to the same family of meteorological phenomena as the strong

winds of interest in structural design. For this reason, the use of such

records may lead to systematically incorrect Inferences concerning effects of

strong winds.

Records of largest yearly wind speeds provide a more dependable basis for such

inferences. However, a major obstacle to the implementation of procedures that

utilize such records is the absence of readily available directional extreme

wind data. The main purpose of this report is to provide such data at a number

of airport stations in the United States.

The report consists of four sections and four appendices. Following this

introduction, section 2 includes a brief review of recent research results

reported in references 2, 5, and 6 concerning wind directionality effects in

well-behaved wind climates and in hurricane-prone regions. Section 3 discusses

the differences between directional extreme wind speed data as obtained at

various stations from the original records on the one hand, and from Local

Cllmatological Data (LCD) summaries issued by the National Climatic Data Center

on the other hand. Section 4 describes the procedure used in this report for

reducing the wind speed data to a common elevation.

Appendix I includes directional extreme fastest-mile wind speed data obtained

from the original records at 24 stations. Some of these data differ from

those obtained from LCD summaries, for reasons explained in section 3. In

those instances where such differences exist, the fastest-mile wind speed data
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obtained at 21 of these 24 stations from LCD summaries are also listed under

the heading "Published Data." Appendix II includes directional extreme

fastest-mile wind speed data at 13 stations, as obtained from LCD summaries

only. The data listed in appendices I and II were recorded at a variety of

elevations. For statistical analysis and structural design purposes it is

necessary that the data be reduced to a common anemometer height. This is

done, as shown in section A, in appendices III and IV, which include extreme

fastest-mile wind speed data reduced to a 10 m height for the stations listed

in appendices I and II, respectively. Also included in appendices III and IV

are sample statistics (sample mean, v, sample standard deviation, s(v),

sample maximum, v^^jj, and sample minimum, V[jj^^) of largest yearly fastest-mile

speeds for winds blowing from each octant, and for largest yearly fastest-mile

speeds for winds blowing from any direction. Such statistics are calculated

for the entire period of record, as well as for the first and for the second

half of the record. These three sets of statistics are presented in order to

provide some Insight into the dependence of the statistics upon the data sample,

both in the case of winds blowing from each octant and in the case of winds

blowing from any direction.
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2. WIND DIRECTIONALITY EFFECTS ON CLADDING AND STRUCTURAL LOADS

In this section a brief review is presented of results reported in references

2, 5, and 6. These results are applicable to cladding and structural members

not subjected to resonant or aeroelastlc effects under the assumption that

the only random dependence of the loading upon time is that associated with

wind loads.

2.1 EXTREME WIND LOADS

Let the direction-dependent loading be defined by the expression

Q(a,, e.) = 1 p E C^(a,, e.)v2(a.) (2.1.1)
J 1 2 P J 1 J

where p = air density, E = exposure factor converting the square of speed v(aj)

recorded under standard micrometeorological conditions into the square of the

mean speed at reference elevation over the building site, and Cp(aj , 9^) = aero-

dynamic coefficient corresponding to wind direction, aj ,
given that the angle

of orientation of the building is 9^. We assume for the time being that the

building has a specified orientation, i.e., that the angle 9^ is fixed.

Let the largest wind speeds blowing from the directions aj during a specified

period be denoted by v(aj). The largest wind load to which the member under

consideration will be subjected during that period is:

Q(9.) = i p E max [C^(a., 9.)v2(oi )] (2.1.2)
1 2 j P J J

2.2 WELL-BEHAVED WIND CLIMATES

Let now v(aj) represent the set of largest yearly wind speeds corresponding to

the directions aj . Q(9i) is then the largest yearly wind load acting on the

member to which Eq. 2.1.1 applies. In well-behaved wind climates, where sets

of largest yearly wind speed data, v(aj), are available for a sufficient number

of consecutive years, largest yearly wind loads corresponding to these data can

be calculated by Eq. 2.1.2. The requisite statistics of QOj) can be estimated

from these calculated loads. The advantage of using this procedure is that it

does not require any explicit assumptions concerning the joint probability dis-

tribution of wind speed and direction, for which no validated model is available

to date.

In practice it is computationally convenient to estimate statistics of a variate
1/2

VgqOj^) which is proportional to [Q(9j^)/p] and is referred to as the equiva-

lent wind speed. The requisite information concerning Q(9i) can then be

obtained from the statistics of Vgq(9j^).

2.3 HURRICANE-PRONE REGIONS

In hurricane-prone regions the design loads are influenced by winds associated

with both hurricanes (tropical cyclones) and non-hurricane storms. Let the
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cumulative distribution functions fitted to the hurricane and the non-hurricane

equivalent wind speeds, vy^gq and vj^^gq, be denoted by Fjj[vjj^gq(9i) < v]

and FNH[vNH^eq(8i) < v] ,
respectively. The probability distribution of the

equivalent wind speeds is obtained from the relation

< V] = FjjlVjj^^^O,) < V] F^[vj^^^q(9,) < V] (2.3.1)

The reference period for the distributions of Eq. 2.3.1 is one year. However,

the sample of hurricane equivalent wind speeds to which the distribution Fy

is fitted are not yearly values. Rather, they are associated with hurricanes

whose irregular occurrence is characterized by the mean rate of occurrence,

V. The approach used in this case is the following [2]. A large number, m,

of hurricanes is generated by Monte Carlo simulation on the basis of climato-

logical data pertaining to hurricane storms. The corresponding largest speeds,

v(aj), corresponding to the directions, aj , are calculated for each of these

hurricanes. These speeds are then used In Eq. 2.1.2. A number of largest

hurricane-induced loads, QkOj), is thus obtained [k = 1, 2, ... m, and

9i(9i) < 92(9i) < ... 9n,(9i)]. It can be shown [8] that the mean

recurrence Interval of the load, QkOi), is

N = 1 (2.3.2)

l_^-v(l- k)
' m-1

The probability distribution and various statistics of vjj^gq can then be

obtained as needed. Hurricane wind speed data, v(aj), for m = 1,000 hurricanes

generated as shown in reference 8 are recorded on tape for 56 stations along the

Gulf and Atlantic coasts [9].

The sample of non-hurricane wind speeds from which the distribution of the

equivalent speeds, v^jj^gq, is estimated consists of the set of largest yearly

non-hurricane wind speeds recorded for each octant over a sufficient number of

consecutive years. In practice, data recorded at a station in a hurricane-prone

region also include hurricane wind speeds— If hurricanes happen to have occurred

at that station during the period of record. To estimate the distribution of

^NH,eq largest yearly wind speed data at that station must therefore,

be corrected, i.e., the wind speeds associated with tropical cyclones must be

excluded from the set (e.g., using information on the occurrence dates of trop-

ical cyclones available in references 10 or 11) and replaced by largest yearly

non-hurricane wind speeds (e.g., obtained from Local Climatologlcal Data

sheets). Note that appendices I through IV Include data sets at the following

stations in hurricane-prone regions: Corpus Chrlstl, Texas; Jacksonville,

Florida; and Cape Hatteras, North Carolina. Wind speeds associated with

tropical cyclones. If any, were not replaced In these sets by largest yearly

nonhurricane wind speeds.
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3. DIFFERENCES BETWEEN EXTREME DATA FROM ORIGINAL RECORDS AND FROM LCD

SUMMARIES

Local Cllmatologlcal Data (LCD) monthly summaries Include fastest-mile wind

speed data* and the corresponding direction. On the date of this fastest-mile,

another (lower and unpublished) value could have occurred from a different

direction and actually exceeded the published annual extreme for that different

direction. Since that value would not appear In the LCD summaries, It is

referred to as a "hidden value".

The 24 stations for which data are Included In appendix I have been corrected

for possible "hidden values" by examining the original records. "Hidden values"

discovered as a result of this search are Indicated by an asterisk adjacent to

the date of occurrence of the wind speed and the corresponding published values

are listed, for 21 of the 2 A stations of appendix I.

A comparison of the "hidden values" with the corresponding published values

shows that In most cases the wind load statistics would be only modestly

affected If the published values were used In the calculatlono. The reader

can verify that in the case of such stations as, e.g.. Great Falls, Montana;

Portland, Oregon; and Tucson, Arizona, using the "hidden values" instead of

the published values would result in differences in the design wind loads of

the order of 1 percent. At some stations such differences are somewhat larger.

Examples of relatively large differences. A, between "hidden" and published

values are shown in table 1

•

Table 1. Examples of "Hidden" Versus Published Values of Extreme Wind Speeds

Station Year Direction
"Hidden" Value
(mph) [m/sec]

Published Value
(mph) [m/sec]

A %

Abilene, TX 1960 SW 48 [21] 36 [16] 25

Bismarck, ND 1953 N 51 [23] 43 [19] 16

Buffalo, NY 1952 W 51 [23] 37 [17] 27

Omaha, NB 1950 W 61 [27] 47 [21] 23

Omaha, NB 1953 S 57 [25] 42 [19] 26

Omaha, NB 1957 SE 53 [24] 39 [17] 26

Tulsa, OK 1950 S 52 [23] 43 [19] 17

* The fastest-mile wind speed is the speed averaged over an Interval equal to

the time required for the passage over the anemometer of a volume of air

with a horizontal length of one mile.
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However, even at these stations the effect of such differences is small from a

structural design viewpoint. This is the case because differences such as those

listed in table 1 occur only for a small number of observations so that their

effect upon the wind load statistics is strongly mitigated. The data of appen-

dix I thus suggest that the use of extreme yearly directional wind speed data

extracted from monthly Local Climatological Data summaries is acceptable not

only for preliminary design purposes but, in most cases, for final designs as

well.
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4. REDUCTION OF WIND SPEED DATA TO A COMMON ELEVATION

To ensure the microtneteorologlcal homogeneity of the data at any given station,

It is necessary to reduce all the wind speeds recorded at that station to a

common elevation. The elevation chosen for this purpose Is 10 m above ground.

The mean wind profile near the ground in homogeneous terrain Is given by the

well-knovm logarithmic law, which may be written In the form:

z
In _

v(z) = ^ v(10) (4.1)
In 11

where z = height above ground and Zq = roughness length, both expressed in

meters. In open terrain, Zq may vary from, say, 0.03 m to 0.10 m. In this

report the reduction of the data to a height of 10 m is based on the assumption

Zq = 0.05 m. It can be verified that the errors inherent in the assumption

Zq = 0.05 m — if in fact the values Zq = 0.03 m or Zq = 0.10 m were correct

—

are small (of the order of 1 percent or 2 percent).

An approximation to Eq. 4.1 is given by the power law

v(z) = (1^)"* v(10) (4.2)

where, for open terrain conditions, it is generally assumed that a = 1/7. It is

noted that Eq. 4.1, and therefore its approximate equivalent given by Eq. 4.2,

is valid for mean wind speeds averaged over a relatively long time interval,

e.g., one hour. The question thus arises of expressing the variation with

height of the fastest-mile wind speed, which is averaged over a relatively

short time (30 to 90s or so).

To obtain an approximate expression for the fastest-mile wind profile, it may

be assumed, approximately,

^pk ~ ^fm _ _1_

Vpk - V 2

where Vpj^ = peak wind speed, Vf^, = fastest-mile speed, and v = hourly mean

speed (see, e.g., reference 13, p. 62). The expression for Vpk can, in open

terrain, be written as

1/2

Vpk = v(z) + 3 7^ (4.4)

1/2

where v'2 = r.m.s of longitudinal velocity fluctuations, and

7



1/2

v'2 « v(10) (4.5)
In 10

where Zq Is expressed In meters (see reference 13, pp. 45 and 54).

It can be verified by using Eqs. 4.1, 4.3, 4.4 and 4.5 that, within the

anemometer elevation range of interest in this report, it is possible to write

approximately

. Hioi (1 + z::io 0.02) (4.6)
Vfm(^> v(z) 10

where z is expressed in meters. The errors inherent in Eq. 4.6 are of the

order of -1 to 3 percent, the higher errors being on the conservative side

(i.e., yielding slightly higher fastest-mile values at 10 m above ground than

would be obtained by a more "exact" expression). Eq. 4.6, also used in refer-

ence 14, has been employed in this report to obtain the corrected speeds at

10 m above ground.

Note that Eq. 4.6 is based on the assumption that the atmospheric stratification

is neutral. As shown in reference 15, this assumption is acceptable for wind

speeds of the order of 20 mph (8.9 m/sec) or more at 10 m above ground. The

use of Eq. 4.6 for lower speeds entails errors which may become significant if

the speeds are of the order of 10 mph (4.5 m/sec) at 10 m above ground.

Since these errors affect only the lower wind speeds, which generally do not

control the structural design, their practical effect is not significant. For

this reason, no corrections for these errors have been attempted in this report.

8
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APPENDIX I

LARGEST YEARLY FASTEST-MILE WIND SPEEDS EXTRACTED FROl ORIGINAL RECORDS (IN

MILES PER HOUR).

Notes

:

1. For all stations listed In this appendix the data have been extracted from

the original records. These data may in certain instances differ from data

published in Local Climatologlcal Data (LCD) summaries. This is the case

because the LCD data consist of the daily fastest mile and its associated

direction; on the date of the fastest mile another (lower and unpublished)

value could occur from a different direction and actually exceed the annual

extreme for this direction published in the LCD's. Dates when such "hidden"

values were noted are indicated by an asterisk, and the corresponding data

published in LCD summaries are listed at the end of the data set for all

stations except Huron, Sheridan, and Toledo.

2. Dates of occurrence of the wind speeds, and anemometer heights for each

station are also included in this appendix.
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ĈO
CO O CM •H
CM CM CM tH

,£>

3
Ph

00 ON

ON ON o> •K
1-1 r-l i-i

0)

c
o 00 00 t-i o m CM

CO CM CO CM CM CO

s CO :z CO g :2

O t-i CO NO o m 00
ir> in lO ir> NO NO
ON ON On ON CN On ON

45

\



1-1 m .-I t-H

tsii-Hi-icn voinO'-i voo incooior*. -Kr^Oi-i
»^^l-^•^»dt-^c^lI-l^CT^r>.CNt^l<I-lI--lcocSr-^T-^c^lC^lc^^.-^r-l

,-i,_icnrHr^cncsc^j'-ii-ic^csoo-*vr-<rrHcvieNii--tst-i-ics«;j-CT\

c^^cs^^^H^~.-^o^l-t>X)Ocn^>.mc^llnI-^cNo^pOvo-*cNm^^s^

* ON
<r vo r~. o o «N o <t o ^ CM i-H cN m vomooco

oocncncsicoeoi-icni-icocviinstvoc^-<t>-i»niHin'<ri--ii-icncvi

csoovor>«Ooor-~ooooinr-~fn«*oocMcsvococsoNr-ivocMsj-vo

K *K
I—I On r-toNcor».\om vom i—i vom i>.o

cncNin»3'r^ONcocsi-^i-ieM'-^r-~cvjcvjcsi»ncsisrcNicsi-ir^i--irH

r-<i-i>*cMONcoin\OrHoo-*i-i<-ir~«.cncsiiooi«stvo-*cnr--(cnvo

i-iOvOi-ivor>.^<j-oocscMONOcMoovDsi-rHfnoocnovoor^

O * 00 *
CMCM cNj*r^vocsOt-iONmi-i-^r ooooooes m r^vo
^CNJONeMi-ICMi-(r>4fnCOCNCVJOOrH{M-^T-l«-l^— a^C^^C^^C^^l-^I-t

i-i'*r^><fcnin<fr^o>invocsicnr«»«*i-Hfn«;rT-i«d"CNiinfOcovo

ovOr-toor^r^OvOfOsOf-^oovovOfOvoooocnrHinmoNONvo
srcvjCNjcsicncvicnevicgcocMcvicsc^jesicscvir-icsjrjcvirgpgcsii-H

CMCMOnOO OO'-l <N CO vOOvOOsD ONfOOCM
^-lrHl-tr-^r-^oo<^lc^l^-^oo•->~.vOl--^vOCSl--^c^lc^l-*1-^l--^e^lC^l^

I-^«3fncocoo^l^^o•<f•^r»o^-lr^ln<Noo«^^0^'nl^oo<^^oo^«a•

oOfHvoo-^rr^cMfnvOiHi-ii-iooN-tfONrHr^^voocoooi-i^cv)
l^|stC^lC^|vOe^IC^^cnc^Ie^4C^^C^l^^llHe^4l--le^l^^^es<^le^II-le^^C^^C^l

o o ^ -a-

>s^r-i^esp«.mvor>ji-iiH^ini-i^csjr>»p>j>«^*v^"»^iHiH"«v.

cOl-^l-^<•1-l^cn•<r<l•sl•CM<^HO^l-lI-lO^«*lnIHl-ll-leMo^^H

ONi^mmo«srsosor>»\omo>or>.cMONvovo«Mi-i-*ooeMcn-*
{MeMCOfOmcMCMCMCMCMCMCgcOrHeMf-ieMfMCMCMCMfHeMcnfO

m i-i

-*-^rcMcOf-icMi-i lo I-I r^cM «<rcMt-icMcnoN
r-icMi-i'»^i-ii-»cneMm'«^vOso^r-4»nfOfni-ii-t^^iH'^eM^ —.»-^^0*^^"^^'*-^eM>v»^i-(^^^"»-«.'— ^CM 0"*>^tM^

incnr^ONr-t-<r><f>d->-i\Oi-icncnr-ir-icno>00'-ir^rHt-i CM CM

ON^r-i,—ir^oor-«mr>.<i-.—ivOfooOvOoo^fcMvOvtLTifncM
r-ICM<M(Mt-lCMCMrHfnf-li-<<MCOCOeMCMeMCMtSCOeMCMCMCvlCM

00 m u-1

<T>0"^Oi—i-^cMcMON o Ovc«a'vomo\o>r^cN«d"00
l^|CMcnescn->»<M•^^I-lo^^MTHI-lI-(1-(c«^cMl-lI-tcMCMI-lCMeM

ON>d-«fl'cocni-icoi-ii-ivooocoi^invOsir>.r^r^cMONirio>f-4r^

r^-t—iocMvo-<roocMu~it—ifOvooooNinou^cMcnovcoNCOCMr^
t—IfOCMmCMCMCMCMCMCNCMi—li-leMCsiCMCMCncncnCMi—ICMCOi-l

Ol-^eMco«*lnvo^-.ooo^OI-l^^^cn•<J•lnvor^ooo^Ol-^c^^{n«3•

ONOnOnonO>OnO>OnOsonOnonOiO>0\OnOiOiO>OnOiOnOnONON



i-H O
cn \

i-i i-<

vo rv. CN
sj-

m oi

^ eg
00 tH ,H

o o
«* ITl CO

in o
eS rH rH

00

^ 1-4 St
CO CO <M

i-l O o>
CM fH

C>4 ^—^ ^
»-i \0 -iT

SO r>.

CM CM 1—

I

?H i-H

CO CO iH

St csj

CnI CM CNJ

CO

t-«. r>.
iH CM i-H

CO CO C>J

CO ON

CO vO CM
tH CM

CO

3 CM
CO

o o > CO
CM CM—

,

NO o in CO ON 00 00 m
CO I-I CM CM CM CM fO CM CM iH

CO

CM CO i-i •H !3 13
CM CM

Publ

!S CO CO CO CO CO CO M

m CM fH >3- m o CO VOm m VO vO VO vO r> r>«
ON ON •K ON ON ON On ON ON c^ CJN On o>
rH i-i r-l r-t f-l I-I I-I I-I 1-1 I-I



td CM I

O VO I

I

NO

•H I

V

4J

•g,

•H

w

0) 00 o
•w fn cs

I

1^

1-1

I

00
in
ON

(0
4-1

o

o

4-)

3
O
CO

o
i-l

oot^srr-vinoNi^r^-^r^cMvocMcoovOfncS'^m

OvOI-^e^^oo^r^cMlnsrofocnr^l^•*<^<ro^o^

vo o o in

12
CO

cvir^OinovOi-icN4>*in-*«*soooi-ii-tocNisfin
ro>*mvo-<fc>iin-*commpocococncor^-*insf

CO

a
o
•H
4J

U
V
U

0
CO

an

o CO 00 CO
CM CM

CM
CM

sr m rH

vO 00
O

1-1 CM CM

fx 1-1 i-< CO in
1-1 1-1

CM
rH CM 1-1

1-1 vO 1-1 m vO

00 CO f-l

so sr CM 1-1 r-l—

.

00 CO CO vO

vO CM O CO vO CM CO 00 CM vO
CM CO CM CM vO

O
1-1 CM CM 1-1

vO CO 00 -* ON i-l vO m sr

m
CO m
1-H 1—1 1-4 1-1

St m CO CM

sr 00
srON sr ON CM 1-1 o CO ON

CM 1-1 CM ON CM 1-1 CM ON
1-1 o —

CO ON sr 1-1 1-1 t»x sr CO sr

OrHp^cMrx-OeMmsroooomcMincomvosroin
ininsrsrsrsrsrcococococosr«*srcococosrco

i-iONCooinsOiHinocM ONONvOr-isroN
CMi-li-ICMCMr-li-lCO'~>.CMiHr^vOON^r-lCMCOi-ICM

\ocMvo«*-*srvOi-irHsroN»d-inr^t-i-*srr^cMoo

cocMinsrcMr«>inNOcooovoinco>*i-i»ncM\ocovo
coco\o«*srcocococococococococo<rsrincoco

so
CMsOCMf^i-lCM CM i-lONsrONi-1 CO COST
i-4,_(CMi-HeMCMeMCMCMCMCMCMr-l^vO,-l\Or<.CMCM

sooNsrininvo>nincooovovoini-t-*co^insroo

oovovor->.r>.«d-cMcoi-ir^insrsr-*coi-ivocoinvo
COCMCOCM«a--*COCMCO<MCMeM«MCOeMCOeMCOCMCM

CO sr-* rH sTOvo eM00r>»srr^OrN,f-i
mCMini-Hi-ir^i-IOOCMCOCMONi-lf-lr-lCMi-liHCMi-l

>*coinininr-^r«.inoN"*i"».in>d'cocoinr»>.ONi-«.co

i-ivo-^ONsrvocMCMONr^inoor^^d-m-^srvocoin
sr<Mco<-cococococM-d-srcoeMcoeMcosreMcosr

00

CO
vO sr in
CM

1-1

sr r-l CO

CM

CO
srCMCM VOl-l iHrHl-liHOO
1-1-^CMOOCMCOi-li-ICMr-ti-l'

—

i-ir^i-isrr-icococooo«-i-*oococor^in\oooco

in 00 CM m ON CO m m o CO o o CO vO ON CO so CM CM O
CO m -* CO CM CO CO CO m CO sr in CO CO CO CO CO sr

00 ON o 1-1 CM CO sr in so 00 ON O 1-1 CM CO m som m vO vO vO vO NO so so so so so r»
ON ON 0^ o> ON ON ON ON ON ON ON ON ON ON c^ ON 0\ ON

48



<u CO en r-* o
4-t m ko m \o

O c>j o O
ft i-H

C 00 eg •-) m

(U
4-1 cn CO o
CO m XT) m vO
O

1-H i-i

c CM t-H 1-1

•H 1

00 00 CM f-t

iH i-i

PQ

4-1

•a
•H

m
U - - " -
u 00 oi o m o
4J IT) CM cn CM

I

ON

fH
Iom
9i

CO

0)

H

5

C/3

CO

o r-l cn I-I NO o m 0\ o 1

CM CM ON o NO r>-. CJN sr
I-I CM CM NO f-i CM 1-1 CM 1-4 ON I—

1

CM CM rH rH I-H rH I-H rH CM m rH
CM

NO vO cn m CM ON CM cn cn vO NO nO 00 I-H cn m m m vO ON cn NO cn »*

VO OS i-t 1—

1

CM o CM ON f-i CM CM NO m vO a\ 1-H m o o CM o rH o CM CMo
I-)

NO NO m NO m sr sr sr m cn cn St m

cn m On
0\ CvJ o\ cn iH 1-1 cn CM r-4 CM 00 rH sr CM I-H 00 O

CM rH CM I-I CM CM 00 m I-I ON 1-1 1-1 cn cn f-H I-H CM cn rH CM
CM —

,

CM CM CM CM
cn 1—

1

CM 1—

1

CM m >* m NO CM cn cn m cn 1-H r-4 rH CM rH cn f-H rH sr CM

cn m OS CM m NO ON CM 00 CM o I-H sr ON o CM ON cn o cn o o ON cn
<n m in sT in sr m cn cn m cn cn cn

« cn
cn 1-1 NO o cn O o « I-I 00 CM m cn NO 00 o o ON
CM CM CO CM CM rH cn CM I-I CM ON I-H CM CM CM CM rH cn I-H CM rH rH CM C>) rHo
cn in cn On CM m CM m CM in 1—

1

00 I-H cn CM cn cn m cn

00 m m in cn m 00 CO cn m m m ON NO o cn 00 ON m ONm m m St sr cn <• cn cn cn cn cn cn cn m cn cn cn CM

o NO ON CM CM NO CM iH CM o CM m On 00 o CM
00 cn I-I CM 1-1 CM CM 1-1 I-I 1-1 CM CM rH I-H r>. cn CM CM rH rH rH I-H CM r-4— O o rH
ir> cn cn cn NO 1-1 sr m NO 1-4 sr CM I-H CM cn I-H cn 1-H •a- m

vO iH CM 1-1 ON 00 ON CM o 00 m cn 00 m m 00 o in rH sr CM CM rH om NO m m m cn <• cn cn cn cn cn cn cn cn cn sr cn «* sr

m f-i m o O o CM ON in r-4 o sr r-4 O ON ON sr ON NO 00 rH m
I-I 1-1 1-1 cn 00 CM CM 00 CM 1-1 CM cn iH I-H cn rH rH rH sr 1-H CM CM CM rH rH

sO m •^^ r*» nO cn sr m CM cn m cn CM m 00 cn r>« m m m «^ CM

CM cn CM O ON CM NO r>. CM 00 m o CM O 00 00 rH cn m rH CM o
si- m m m m cn sr cn cn cn cn -a- cn cn cn cn -a- m

ON CM
NO m iH o CM 00 00 •IC m NO I-I m m rH CM 00 CM o

i-H I-I 1-1 i-H cn t-i iH NO m CM m r-4 cn CM CM CM CM rH ON NO f-H I-H m CM m
iH o

IT) «d" ON m ON f—

1

NO m ON NO NO 00 00 cn 1-H NO sr in nO

00 vO m CM ON o 00 NO ON ON cn ON ON o m m cn rH o ON cn rH nO
CM CM CM cn in CM cn CM CM CM CM 1-1 cn CM CM CM cn cn cn cn rH CM CM cn CM

4e 1-H CM
cn -* 1-1 m NO O 00 ON p^ cn rH o m CM 00 m m * 00
rH CM 1-1 1-1 CM I-I 00 CM CM m ON NO CM rH rH CM 00 rH CM rH I-H ON CM

m m r<« 00 CM NO NO 00 NO nO I-H cn 1-H CM cn NO in 1-H nO 00 nO

00 NO m NO cn m NO r-l sr m NO O CM cn 00 rH cn 00 o m
vO cn cn cn m cn cn cn cn m cn cn cn cn cn •* cn in m cn cn

NO
inm o 1-1 NO o CM CM cn rH cn

ON
CM

CM iH 00 I-I 1-1 CM cn m rH 1-1 CM NO CM CM I-H CM m m rH
CM
i-H m m 1-1 m m cn m -a- iH NO NO m sr CM cn I-H CM NO rH m rH ON

cn
NO m

SO r«. m sr o ON o\ 1-4 m cn cn m NO m CM 00 cn ON cn m cn o
in m m m sr sr cn m m cn cn cn sr cn «a- cn cn cn cn m

o 1-1 CM cn -a- m NO 00 ON o iH CM cn m NO 00 ON o rH CM cn m NO
in m m m m m m m m m NO NO NO NO NO NO NO NO NO NO !>. r>.

a\ ON ON ON ON ON ON ON o\ ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON ON

4 9



G
O
•H
U
O
0)

CO

CM
nD

1—

t

•-( NO

m m ir>

CO -a-

o
CO CM o
CM CO

CM
CM i-H CO

CM 00
Si- CO CO

00 vO
CM CM CM

CO m CM

CO o 1^
CO CO

es ON CM
CNJ l-t CM

CM CO i-H

00 o 00
CO CO

ON
i-t CM CM
cs t-H— O

CO tH

00 00
CO CO CO

CO T-t

CM CM vO

CO 00

li-l 00 CO
CM CO CO

f—

1

o
I-t CM CM

00 m sf

o CM r>.
fO CO CM

(0

<u

fH
vO (0

00 o f—

t

>
CM CM

CM
1-4 CM i-l

CO
lA vO m •H
CO CO CO r-l

.o

.3
Pk

00 o\
r>^

a> ON *
I-H

cMO^^NOvOiTiirtvoin
sTiOCOCMCOCOCOCMCO

13 u rs
CO CO

1-icooooNOcomi-tm
ir>»r»irimNONOvor>ir^
OnOnonOnonOnonOnOn

50



(1) in o o
4J in vO vO

O cn 00
i-i i-t

"B O" 00 ON

<U 1

u in o o
(d m vO
O

00 ON
cs I-l

•H '

—

60 o 00 0\
0)

PQ 1

•a
•H
V
US

u •

(U

u

i

5

CO

I-l o cn
cn rg 00 «s

CO

CO

m
r>.

ON
iH
I

ON
Sf
ON

CO

0)H

SB

•H

O
09

oo

O cn On

oocsoNtn-vj-OcjNr-^evjoofno-^in^-^fnint-iinvOvj-esiONOO
-*st-<r<*-*cnsfcNr>4cncn-d-v£)fnco-^fnrn>3--^fninvo<i--*-*cn

* * o «N .-I

r^coooinincoesi<j-incs cm a> t-ioor-ivovD ooi-i
I—tCSi—ICvlCNi— l\CNlCSr-l-*-^vO»-lincN>--(^r--l'^i—li—li—ICNO^>*

>*cocninoOi-tu-(,-^cni-ifNiest-ii-HCSeNfnv£)i-Ha\i-icsiinini--icNoo

vooor^ooOf-toovoinr^ooocsmOi-ioooinvoeNj«*inooooi^«s
-d'i-(«-iinrH,-irHcn-*i-ti--tco-<Tcsfnfo>-"-*cNfn-^rofnfO(n«s-^

* O * eg
oofOi-tinoo>*i-tcninor^cg oni-i*o coon

vocSI-^I-^eM-^»-^m^I-lCM1-ll-^lnoNr^c^I-~^vOl-^v£)rovoo^c^^ r-i«s

00-*>*ONf-Hi-tf-l00i-lvt00CSONONi-l00<-'t-l'-lr^CS)0000i-(00ONVO

o
vor^ONinv£>vo«*i-iONO'-"cvj-*vCiin<roooNi-ir^r».cNOinoNvOfn
evicsi»-tcgc>icsii-tcnt-<i-tcNCsistrvicse\itH,-^co,-ii-H,-<cscNjt--i<sicvj

O * T-H * ON
cN)i-it-iooOt-tvo ocno«*or^NO cn«* r~.in mcsoc^— cni-HrHco^escscMcsif-^<^cOf-ii-ivocsii-ivOi-i«s-^rint--i-^i--(--^

,--(fOinr~~fOi-iin.*sf«*incn<rf^4'<>-fncM>*'-<ooNO{si»nt^,-i^,-i

invoinoknooOi-*»nfOinr^evjinocsOinovoin»ninmoN,-ir^
^insr..*<-sfco<r<^cnp^cn'<rcnco«*'<r«*<-cnfncncncnc^vt<n

fnvo»-ir^cM»a-in o vocN»-icsi-icsrgooooooin -d-

i-ICSi-lrH,-^rNlCV|l-<»-l<n-^OOCgi-Ht-(»-ICSl-^CN-^i-li-Hr-ICNrHfnrvl

c^lfnlncnc*^cnln^colnI-^c^c^^^o>4cS'-^l--lO^I--^•<^<rc^4>^<lfnln

oor^srincNi-tr«.inr^ocsin<rvoooooeM>d-i-iooooosfr-*coooN
^«i-in>*-sr>*cncncocn'*cncoin'>*cocnfnvo>*coco«d-«d'<t«*»4"

fO«Ni»*NOininoNOO*r-icoo ooo i-40 o>a-o r>.i-i
evj,-^,-^,-HrHCS)cvicNeviu^i-Hcvicocs)cvii-ioocNitviONcnc^Jt--itN»*.-icn

sfr^^P^cnvosfcnfOtH-srvovosocncoinsroNin-^r^r^-inoo-a-oo

vor>«r^in-*ooNOOOoor^i^«^'-<ONCoinr>»cMOONOr>-inst«3-o
cncocncncncn^^lc^lfnc^lcsc^cncne^Jfn<ocnr>.<cscoc^lc^cse^lcn

NO
fO i-HvOi-i ON t-iONt*»soo rN.r*»i-(-<J-cNf-i r^ooo
cs<NCN4\^cM\or>«"^knin^— esrHcsr-<coi-HCMi-icM»^<-ioOFHi-ics

0\«^^2i-tcnON^i—l^^^-I^ON^fOCSO^C^^ln^-lI-lO^COf^lNOO^

«svOi-tincv)oOi-iinoocsOpgovDCMO-*ooNOtn^«*srfOsj-voo
cnescorjcoc>jcncvicsi«3'cn>>*sfco«a-cscN4cscn»*fOcoincn(ncnco

o eg 00 *
comescg csr>* cncmi-icso r^.-H>^i-t j-h OnOcovocm
_-»^i-icM<j-^ — r^t-iesicN'-<<-iincM"«^cN'^vDin'>^i-i.-i"^i—icsji-H

OcsiNOcoOvOvocsvocooor^csjoovOi-icSi-iCNioNOOOi—ir^>*0
•*«*'>*«*-*sf«*«4-cococncnin<*icn«*<'«*incn«*«a'in-*fOin'<r

ONOi-icscostinsor^oooNOi-HCMfO-*'nvor^oooNO<-icscn-*in
^^n^nln'nlnlnlnmlnmvo^ovo\ONOvovo^o^ONO^»^^^^^^r^^>«
OnonOnonOnonONOnOnOnOnOnONOnOnOnOnonOnOnOnonOnOnOnOnOn

51



0) u
0 G
O CM O
iz sr »

IS CO &

0) 0)

c c
O NO o
Z «M 52!

CO M CO

NO vo m
cN CM m

CO CO 2

O i-H ^
iTi in u-»

ON ON On

m 00 om ir> so
ON ON On

CO 1^ ft
NO NO r*.

On On On



O
vo

00
CM

4-1

n)

«
!

C I

•H
00
(U

PQ

O
«* vOm̂

ON
CM CM

.£3

00
•H

IXl

^1 - -
(U 00 ON o
4J m CM cs

I

I CO

ON

o>

Io
ON

4:
cd

u
•H
U

1-3

H
OS
CO

cM-«*cooo-*cMOONOOor^r*-cocnmoooo-<rmv£>oor^f-ioomv£)

i-H (N| CM
tNON ^or-( tsrHCMocM •^<f-^o^t-lo comm >-H

l-^c^lcN^-^csJr^r-^^^cnt-^l^cnl-^r-^t--tr-ll^cNCNlc^)Ln^

oocviiocoio-^-c^i-Hf-Hco-^sfvo-^t^ooi^infnincN^

t-^"*ONf^>-HOvOCSCTN^NOOvOCNir«~vOCMfO<l-'<fvOr-lLncslOOOO\

Cs| ONo>i-imr-».rM moo o r-~.-ifno
|-^cne^lc^lc^l^0^^lu^lnc^lvOI-^co.--la^lncnmvD^-^c^I«Nf^lC7^<}l--l

i-HOOONcncnvo-*r^inNOONOOr^vooocNoo^oot-^f^iiOr-(r-^-<}-rHp^

vDini-Hr-^oNCsii^inincNj»noNt^cocNir~^«;r\or^rnuriOv^cNiOvOfn

* NONO voovCt-HOvOi—icNcSf-i<r <r t-Hcsimvc m <t

<-mu^t^in«*coi^oooooO"vrfHstoNOOi^»*inoOrHONvor-^fn

i-icsi-iooi-icntNesoooOi-iOi-icMcnco»*ooi-i_ __
"^^«S i-H eS^—.^i-t^^ 0*»^ "->»i-H-««-^^^— -^^ ^ o
srf^iHu-»r-)i--tsj-ooi-ir^>^fHi-ifOi-ir-ioN<nr>»sf<-CNJoofnco.-4rN.

r^omOso>*esmcnmoocgoNcnmmoioofncM>-Hr>.«*mr^fn

•4- 1-1 m CM vo
sr i-tr-.00-*fnOCN)CMi-l CMU-li-l 00Or-IC0«3-tHvi-00i-l

>n^CM'-Hr-l-^CM.-l-^'^OOC>>li-l"^r^CslCMCMCM<-l.-li-(fHCM(N>*

i-lcni-Hr^CMlOi--lrHONi-lt-lOOCOCni-Hr-tr>.POOOi--lvOOO>*vOCMCOCM

cMCMcnoNsor^«*voiricMi-ivOr-ir^coNor>-f-i>3'>3'coirioo>3-NOv£)st
in-vTsrc^iosfcococncocncncocncocnfnsj-cncococncocofnfOco

CM
ooocMcnr»-ONvor>«i-t-* ONi-nmcMoooN r^moo<rovo

incSi-t'»^f-lr-l»HCMCMCMCM00fM.-lf-ti-ICMi-ir*»r>«vOi-HCSli-Hi-li-Hr-l

vooNr^rHr^r^oo>-icnir>inr^r-^oooN«*mNOoONOvooNoor-«.r>»r^m

co-^NOooNOcMCNjONONNOf-tsor-fnoor^ONOOsriONOi-imoovooN
cM<ncMfneMfncMi-ii-icMCMCMi-tcMf-icMc»jcMcncncMfncMfncncMi-i

•K -sr 00 On00 CM «d-cnONNO 00 lOvOCMsOO 1-ICMOON.-ICO-*
U^tHi-HON»««.\Of-<r-<CMeM«*i--IC0eMr-ICS^<-lrHr^Cn^CMCMr-li--li-l

iovoooiOrHr^r^vot^NOirtcnsooor^«*rHr^minoOi-tmcomoNeM

ONCOfn«*si-«*i-tcMvOOCMmt-itnoNNOvoo>-iONvoinmvD<'CMoo
CMCMcnfnCMCMCMCMeMCneMCMCOCMi-ieMr-l-*C>4CMCMCncOCMiHCMi-l

CM ON ON
1-ttH r^o cocncscMON i-irHinr^i-i r-~rH cMm

ONi-l\00CMCOini^«-li-H •>«^i-4i-lcn<fCMCNCMr-ti-HC0i-l^cnCM<-H

rHint-i^^cncn-<tONfOi-tF-tvocO'>*t^cnNOcn'-tsj->-i\Di-ivci^vo

•*cMeMOOi^ONirivOsfr^oocooc*i»'NoOi-ir^O'>*cMr^r^cnoocMON
CO-*CMCMCOt-ICOCMCMeMCM-<r-*0O>a-CM-;rcO>*COCOCMcnfnCNlCOCM

Oi—icMcn-^iTivoh^oooNOi—•cMcOKrinvoi^oooNO'—t<scn«*iri\o
u^ir>iniriini/^ir»inin'nvONOsONOvONONO\OvONDP>»r^r~»r^r*.r>.r^
OnONOnOnOnOnonOnonOnOnOnONOnONOnonOnonONCT\OnONOnonOncn

53



C^ i-l r-l

cn 00 vo

o m 00
-d- CO

^ ^ m
i-l r-l i-»

ON vO 00

ON O
CO -sf CO

vO CO vD
CM «S 1-4

in lo CO

00 CM sT
CO CO

ON >-l r-l

VO CM

00 CM O
CO ««f

cvi "<r tH

^ 00

^ i-t

CO CO cs

l-< ON
vO C^^ r-i— •-^ ^
NO h» r-«

so O O
CM CM CO

t-l

«NJ r-t ON

r»» m uo

NO CO
CM CM CM

1-1

CM t-l On

CO in

CM 00 O
si- CO CO

r>* 00 ON
1^ r»»

On ON ON

CO

0) o
3
rH

1>

in m
^ CO r-l CO
CO

•H IS :3
iH CO CO
43

o 1-1 eg
^->. in in \o

ON ON ON
i-i r-l

5: to H

O <t 00
r>. r-



0)
4J CM 00 ON
CO m m m
^ o ^ ^
-a CM cn CM
C ^
[I] 00 1-4 O

u
(0

CM 00 ON°

.

m ITI

c
•H 1

1-1 !>.

00 CM CM
(U

PQ 00 CM o

4-*

•s,
•H
(U

O IT) 00 i-t

•U CO CM

a
<

ON
I-l

Io
ON

o
n
•H

(d

CO

CO

CO

5H

cococM-<tstr^r>.vocMineMsOOcvjvOinLr><f-^oov£)CMrOf--(r^eMr^
r*.«*«a'Ln-<d"»3'»*i/^sr-d'cocoinco-^cnfOfnu^cMcnrorococM--*cM

o 00 m o
m —.r-tcnCMCMi-li-1^00--v,eM>-v.CMt-tCM«;}-r-ir^-^ CMr-li-lr-lf-ICM

i/^r-tr-t<tcn^n•^c^r-<^^-^en'-^^'!3^^f^'^<tr-->t-^c^a\\D<tl--^(n

r«.nvor^OONCMr»«coooooor^oocMOtMvor-.r^omi-ir>^cno

* *
in CO * 4« in o\

invOCMT-tt-l i-JCMi-lvOsfCMOOvO ON O^CM i-tt-ieMON
"^"«-»CMCMCM--^i-<^eMCM"^CM<-lvOCMt-ll^t^CM->~,0000CMCM-~-»i-l

i-ii-iinoini-tcoi-tONONf-^coooin\c-<J'i--tin<Tir-i-<i-i-i^<r,--(co

vOinoocOi-tcMininsOvocMcMcncnr-iovoco-<f<Tii-iOi-iro<J-ONr^
cMcocnvococococncofOcn^^fOcn-^covj-fncocMfOcofnfOcocMCM

O t-s CM
«-4000NCMi-t>-imini-4fOincMr«-t^Oi-< ^-^f-lO^<} ^i-t

tH00i-tCMf-<eM.-4^CMt-ICMCMCMrHcMrH,-t^CJsCMfnCMr-lO\fO-^r-l

cnr^vOeMONcocOfHincnco<tr~-crir^f-tr^i-tcM-<jr--r-ioor^r-t,-icM

mcMininr-(ineMr>.<i-cM<X)Or-tor^>*oovoinfn\ocTNf-t^mfn<r
•*r^cnva--*<;f>*cofO<rcncnco<)-inrofnrofOfnincn-*va-rofOcn

m ON r-. o CM
1—1 o CM CM vo OfocMf-i<a-o<-icM Of-"coin

^co^ON(ncnT-(oocMin-^^r^cMCM^^cMi-ti-H-~,cMr-^f-<cMr-(r-i
mcn<-(vDinr^inr**cM>d-r-4.-tvocMONi-4i-iF-tvoeM»-)«4-cnincovocM

mO O O CM o
vOCMOi-<f-H00fni-l vOO CMOOCM*CM CMCO CM
CM^CMCM — r-I^CMi-4COr-ICMC»i-ICMr-lr-ir^^00CMCMv£)-^CM

c»^l-toocnl-l»d•r-lln-*ooln•sr•*lno^«^^1--^^-l.-H«*-*lnc^l-^^^o^t--^

mONCMcor^inoNCMvocooocMincnr^OinoocMcMooi^moovOi-iin
•^CMCnsJ-CMCOC^^CMCOfOfOCOcncMCOCMCMCOcncncMfOCMCMcnCM

00 ON
cn 00 ONCMcnr^ incnoo inr^cMvOr-i^oNOOi-iovop>»co
CMCM00CMi-I^CMCOinONCMi-<i-lini-ti-l^i-l-«^i-tr-4t-l-^C0i-lCMCM

-*cM-<t-*«*ir-icn«*<fin<rcocMcnoNcot-H«*.-i<t--<rcni-i«;fin'co«*

CM CO 00 m o o NO o m vO NO CM C3N St in sr NO 00 1-1 00 o CJN m NO NO CJN

sr CM -a- CO CO CO CM CM CO CM CM CM CO CO CO CM CM CO CO CM CM CM CO I-l

CO CM ON CM CO o sr CO NO O O O 1-1 sr CM 00 CO c^ sr m
i-t i-i 1-1 ON CM CM CM CM f-l 00 1-1 T-l 1-1 1-1 in 1-1 r-l CM 1—1 1-1 (?N CO r-l CM

CM

—

vO CM vO i-l sr CO CO sr CO CM CO m in 1-1 ON CM CO NO 00 ON sr NO

ON vO NO O m sr 00 CM 00 00 CM CM <5N o NO 00 O sr in sr NO CO
CO CO CO CO CO sr CO CO sr CO CO CO CO CM CO CM CM CO CO CM CO CO CO CM CO CO

CO CO * O CO CO
CM CO 1-1 CM 00 sr CM CM CO CO 1-1 CO ON NO 00 CM 1-1 o

00 1-1 NO CO NO 1-1 CM r- CM CM CO CM CM 1-1 1-1 CM CM CO
O o i-( 1-1 o I-l

CO i-t ON r««. CO 1-4 CO 1-1 NO 1-1 NO 1-1 1-1 CO CM CO 1-1 CO r-l CM I-l

CM 00 m ON St CM CO CM m m ON 1-1 NO St NO CO r-x ON o CM r». CO ON ON -* CO
CO -<r CO CO CO CO CO CM CO CO in CO CO CM CM CO CO CM CO CM CM CO CM

O f-l CM CO in vO 00 <^ O 1-t CM CO sr m NO r>. 00 ON o 1-1 CM CO m NO
m m m m m m m m in m NO NO NO NO NO NO NO NO NO NO
ON ON ON ON ON ON ON ON ON On ON ON ON ON ON ON ON ON ON ON ON ON ON CJN ON On CJN

55



^^^ m
i-l i-t

m cs
CO fO Sf

-^r i-i

CO 00 00
sr CM c^i

r-l 00 o
«M i-t cv)— —

.

lO CO vO

vO CO
CO CO sr

<M tH r-^

i-l t-H f-l
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APPENDIX II

LARGEST YEARLY FASTEST-MILE WIND SPEEDS OBTAINED FROM LOCAL CLIMATOLOGICAL DATA

(LCD) SUMMARIES (IN MILES PER HOUR).

Notes

:

1. The data listed in this appendix have not been corrected for "hidden values"

(see note 1, appendix I). Values are listed as published in Local

Climatological Data (I£D) summaries.

2. Dates of occurrence of the wind speed, and anemometer elevations for each

station are also Included in this appendix.
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APPENDIX III

LARGEST YEARLY FASTEST-MILE WIND SPEEDS AT 10 METERS ABOVE GROUND CORRESPONDING

TO DATA EXTRACTED FRO! ORIGINAL RECORDS (IN MILES PER HOUR).

Notes

:

1. Also included in this appendix are the following sample statistics:

V = sample mean

s(v) = sample standard deviation

Vjjax ~ sample maximum

Vjnin ~ sample minimum

Sample statistics are provided for the entire record as well as for the

first and the second half of the record.
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Tuscon, Arizona (1950-1979)

Wind Direction

Max. Winds
from all

YR N NE E SE S SW W NW Directions

1950 40 51 38 35 46 41 46 25 51

1951 39 37 55 38 35 32 34 24 55

1952 27 20 59 46 42 35 32 40 59

1953 20 18 43 34 36 32 33 42 43

1954 43 7 37 41 44 33 32 26 44

1955 31 44 39 42 35 36 31 44 44

1956 26 31 35 37 28 35 36 34 37

1957 22 18 38 42 31 30 35 40 42

1958 20 28 44 35 35 30 35 27 44

1959 28 50 46 53 58 41 49 45 58

1960 33 39 31 58 52 37 53 47 58

1961 37 32 58 54 35 43 37 36 58

1962 27 36 43 43 39 36 58 32 58

1963 25 37 37 45 39 38 56 31 56

1964 20 37 42 38 58 41 33 31 58

1965 18 45 41 58 44 42 51 37 58

1966 22 39 43 51 39 45 29 43 51

1967 32 41 42 41 42 40 43 35 43

1968 27 26 56 37 34 33 32 27 56

1969 29 60 42 39 40 38 47 29 60

1970 30 52 39 47 38 38 66 34 66

1971 38 38 49 79 42 40 47 34 79

1972 52 30 47 50 36 47 50 39 52

1973 28 30 29 40 40 42 36 38 42

1974 41 42 48 42 32 41 41 39 48

1975 37 37 44 38 50 41 40 50 50

1976 32 38 32 40 32 40 42 33 42

1977 29 48 44 47 37 39 42 38 48

1978 28 39 30 42 44 39 34 41 44

1979 31 28 33 39 34 34 42 31 42

Period v 30.4 35.9 42.1 44.4 39.9 38.0 41.4 35.7 51.5

1950- s(v) 7.8 11.3 7.9 9.3 7.3 4.3 9.2 6.7 9.0

1979 v^ax 52 60 59 79 58 47 66 50 79

Vmin 18 7 29 34 28 30 29 24 37

Period v 29.2 32.3 43.0 42.7 40.9 36.0 40.0 34 .

9

51 .0

1950- s(v) 7.7 12.4 8.4 7.4 9.2 4.2 9.6 7.7 7.7

1964 Vmax 43 51 59 58 58 43 58 47 59

Vmin 20 7 31 34 28 30 31 24 37

Period v 31.6 39.5 41.3 46.0 38.9 39.9 42.8 36.5 52.1

1965- s(v) 8.1 9.2 7.6 10.8 5.0 3.6 9.0 5.8 10.4

1979 vmax 52 60 56 79 50 47 66 50 79

Vmin 18 26 29 37 32 33 29 27 42
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Sacramento, California (1950-1979)

Wind Direction

Max. Winds
from all

YR N NE E SE s sw W NW X/X Xd..UXV^ilB

1950 33 16 14 57 42 39 23 23 57

1951 25 24 17 44 52 41 24 23 52

1952 26 3 17 59 55 11 28 29 59

1953 44 28 17 59 41 11 30 31 59

1954 28 10 17 50 37 32 24 30 50
1955 30 28 12 49 36 38 33 36 49

1956 33 20 25 32 44 35 26 30 44

1957 25 8 15 31 30 36 22 34 36

1958 25 9 14 36 33 28 21 30 36

1959 33 33 31 44 27 48 32 28 48

1960 27 19 15 34 31 34 34 31 34

1961 14 29 22 24 35 38 42 44 44

1962 14 5 36 37 37 46 34 35 46

1963 24 12 27 36 37 32 37 37 37

1964 35 24 8 35 33 41 25 40 41~ X

1965 38 8 8 37 32 35 31 46 46

1966 37 19 8 36 29 40 25 32 40TV/

1967 35 36 13 64 37 35 34 44 64

1968 42 20 7 33 19 35 32 27 42

1969 36 32 13 38 29 30 35 21 38

1970 37 11 8 25 36 38 32 25 38

1971 40 22 8 32 31 32 34 36 40

1972 37 10 9 29 25 35 32 41 41~ X

1973 32 10 8 34 27 34 31 29 34

1974 46 7 15 32 30 32 29 11 46

1975 47 12 8 37 27 11 27 41 47

1976 32 14 11 27 27 30 11 37 37

1977 35 15 10 33 29 29 25 35 35

1978 26 8 12 42 24 32 19 35 42

1979 24 14 10 40 20 29 11X X 33 40

Period v 32.0 16.9 14.5 38.9 33.1 34.5 28.1 33.0 44.1
1950- s(v) 8.1 9.1 7.3 10.3 8.1 5.4 7.0 6.5 8.0
1970 V 47 36 36 64 55 48 42 46 64

^mm 14 3 7 24 19 27 11 21 34

Pprlod V 11 ,1 17.9 19.

1

41 .8 38.0 36.

1

29.0 32.

1

46.

1

1950- s(v) 7.7 9.6 7.6 10.9 7.8 6.4 6.2 5.8 8.4
1964 vmax 44 33 36 59 55 48 42 44 59

Vmin 14 3 8 24 27 11 21 23 34

Period v 36.3 15.9 9.9 35.9 28.1 32.9 27.2 33.9 42.0
1965- s(v) 6.3 8.7 2.4 9.1 5.0 3.6 7.8 1,1 7.2
1979 v^jax 47 36 15 64 37 40 35 46 64

Vmin 24 7 7 25 19 11 11 21 34

86



Denver, Colorado (1951-1979)

Wind Direction

Max. Winds
from all

YR N NE E SE S sw W NW Directions

1951 36 41 37 32 41 33 33 42 42

1952 36 36 27 41 31 36 36 51 51

1953 37 49 25 34 40 33 37 47 49

1954 43 43 31 35 34 32 33 43 43

1955 47 38 30 36 39 26 34 45 47

1956 35 36 23 42 45 38 47 35 47

1957 40 33 24 50 37 28 39 38 50

1958 34 36 24 40 36 33 36 43 43

1959 35 33 26 29 38 41 34 43 43

1960 32 26 31 31 32 34 43 54 54

1961 41 37 31 37 39 40 54 48 54

1962 40 42 26 37 37 47 53 46 53

1963 46 32 36 47 39 52 48 43 52

1964 43 39 34 38 36 48 44 39 48

1965 33 34 28 47 40 62 43 44 62

1966 41 47 38 32 37 36 36 50 50

1967 34 39 32 40 42 44 47 47 47

1968 38 38 28 32 32 40 43 42 43

1969 44 32 23 41 32 51 43 47 51

1970 41 44 22 29 30 41 40 44 44

1971 46 39 32 52 47 41 37 42 52

1972 36 41 24 32 40 47 47 42 47

1973 48 38 29 34 38 37 36 54 54

1974 42 42 31 33 38 39 38 48 48

1975 47 48 26 31 41 38 48 50 50

1976 59 38 29 33 46 42 38 56 59

1977 52 42 27 32 42 41 46 50 52

1978 47 42 33 60 46 44 46 43 60

1979 38 38 26 39 31 38 44 33 44

Period v 41.1 38.7 28.7 37.8 38.1 40.1 41.5 45.1 49.4
1951- s(v) 6.3 5.1 4.3 7.5 4.7 7.5 5.9 5.4 5.2

1979 v^ax 59 49 38 60 47 62 54 56 62

Vmin 32 26 22 29 30 26 33 33 42

Period v 38.9 37.2 28.9 37.8 37.4 37.2 40.8 44.

1

48.3
1951- s(v) 4.6 5.6 4.6 5.9 3.6 7.0 7.4 5.0 4.3

1964 Vmax 47 49 37 50 45 52 54 54 54

Vmin 32 26 23 29 31 26 33 35 42

Period v 43.1 40.1 28.5 37.8 38.8 42.7 42.1 46.1 50.5

1965- s(v) 7.0 4.3 4.2 8.9 5.6 6.6 4.3 5.7 5.9

1979 vmax 59 48 38 60 47 62 48 56 62

Vmin 33 32 22 29 30 36 36 33 43
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Jacksonville, Florida (1950-1979)

Wind Direction

Max. Winds
from all

YR N NE E SE S SW W NW Directions

1950 42 45 63 33 52 43 31 24 63

1951 28 37 24 30 36 34 33 26 37

1952 49 35 29 40 34 34 36 37 49

1953 39 38 37 28 40 45 28 26 45

195A 31 31 32 24 40 31 38 28 40

1955 28 40 31 27 27 31 37 28 40
1956 32 32 33 38 43 31 29 31 43

1957 27 31 31 35 40 24 30 24 40

1958 24 34 27 28 25 29 37 28 37

1959 30 31 24 28 33 32 30 25 33

1960 31 40 36 26 29 36 34 30 40

1961 36 31 30 34 29 42 38 28 42

1962 31 37 47 34 24 37 35 31 47

1963 54 45 39 35 24 27 44 45 54

1964 72 42 68 39 42 36 38 33 72

1965 31 39 50 31 34 37 42 39 50

1966 26 35 42 31 32 34 32 31 42

1967 24 66 31 25 26 34 30 41 66

1968 45 36 28 34 29 40 30 28 45

1969 51 45 27 24 31 32 31 35 51

1970 31 31 34 38 34 30 32 31 38

1971 26 36 24 38 31 48 37 52 52

1972 27 33 43 35 34 42 34 48 48

1973 30 47 45 30 29 38 53 37 53

1974 27 38 26 48 37 37 37 37 48

1975 68 30 26 30 30 59 38 37 68

1976 29 32 22 30 32 44 46 46 46
' 1977 29 29 24 29 23 34 36 31 36

1978 27 27 21 26 32 43 37 42 43

1979 35 37 27 32 30 34 35 35 37

Period v 35.3 37.0 34.0 32.0 32.7 36.6 35.6 33.8 46.8
1950- s(v) 12.3 7.6 11.5 5.5 6.5 7.0 5.5 7.5 9.8

1979 vmax 72 66 68 48 52 59 53 52 72

Vmin 24 27 21 24 23 24 28 24 33

Period v 36.9 36.6 36.7 31.9 34.5 34.1 34.5 29.6 45.5
1950- s(v) 12.8 5.0 13.1 5.0 8.3 5.9 4.4 5.5 10.5

1964 vmax 72 45 68 40 52 45 44 45 72

Vmin 24 31 24 24 24 24 28 24 33

Period v 33.7 37.4 31.3 32.1 30.9 39.1 36.7 38.0 48.2
1965- s(v) 12.0 9.6 9.3 6.1 3.4 7.4 6.3 6.8 9.3

1979 vmax 68 66 50 48 37 59 53 52 68

Vmin 24 27 21 24 23 30 30 28 36
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Boise, Idaho (1950-1979)

Wind Direction

Max. Winds
from all

N IN El OEi cD QLJ w IN W ^ 1*d ^ ^ i~» »^ oui xcCLions

1 950 25 24 99 S9JZ 99 An AA 'i9JZ JZ
1 QS11 7 J 1 9ft 99 1

A

xo J7 •^9 '^7J / AA 1";JJ JZ
1 QS9 1 ftX o XD 99 LL 9AZD J7 A9'tZ Al**j AAHH

/. 9n J7 jO ji JX CIJi
1 QSA 1 7X / Q7 xo J** ^AjO An ^njU LL ^n

1 QSS 9fi 9QZ7 X J Afl ^ftJO 17j/ 17J/ An An
1 QSA1 >JD "^9 QO 9ft AO "^AJ'* 19JZ A9fz 1ftJO A9tz

X 7 J / 9d 1 9xz 99 JU LL 97Z/ AA'to An AA
1 Q ^A1 y JO JO X J A9 JJ A9'tZ LL 9ftZO AA

1 QSQ1 7J7 1 AX H 17X / JU A9fZ "^AJO "^AJH inJU A9HZ A9
^9J^ X J JJ SAJD "^ftJO A'^HJ ^9j^ JX SAJO

X 7Q X 1 9X 7 9Q^7 "^9Jim JH "^9j^ A9 JJ JJ A9

1962 19X 7 24 38 32 29 42 38 33 42

1963 24 19X 7 29 62 19X 7 42 37J/ 36JO 62

X 70*+ 1 QX 7 9

1

^ X J X An ^9JZ AA JX ^AJH AAHH
X 7 \JJ 1 4X H 1 9X 7 9fi<.o J7 Jv ^AJH ^AJH AnHU 40HU
1966 19X 7 10Xw 28 36 24 SO 36 38 JU
1967X 7V / 29 26 36 37 36 32 38 33 38

1968 27 27 26 37 44 29 26 47 47

X 707 JJ JJ JO HO
1970 16 18 34 42 38 47 44 50 50
1971 27 34 32 41 27 38 39 49 49
1 97?X 7 /

1

1

X X 1

4

X*T 9A^o 47 AlHX 41H X 41*T X 44 47H /

1973 23 10 27 52 47 42 32 47 52

1974X 7 / H 19X 7 9 42 38 56 31*J X 41*t X 56

1975 16 24 31 47 44 44 28 47 47

1976 21 34 32 42 29 41 37 51 51
1 Q77X 7 / / 1 QX 7 1 Axo 9A JX JW An AlHX A7H/ A7H/
1 Q7fiX 7 / O 1 AX H 97 9fizo '^AJO 1 QX 7 "^ftJO J^ A7 47H/
1 Q7QX 7 / 7 ^9 9*^ 19X 7 "^7J/ 98 ^X 3AJH 44 44

Period v 22.4 19.5 11 ,1 40.8 34.0 39.4 37.6 41.4 47.3

X73U S\V

)

O.J ftO.J A 70 . / 7 A ft n A A A 1O . X A Ao . o S AJ . H
1 07Q IT JO "XLJ't A9oz ^9JZ ^AJD snJU S9jZ A9oz

^min
1 1
X X

y,H X J Jv 1 9X y 27 26 28 38

Period v 23.9 17.5 26.5 41.7 34.1 38.1 39.9 38.7 47.3
1950- 8(v) 6.6 7.5 8.5 8.9 8.2 5.1 6.3 6.9 6.3

1964 vmax 38 29 44 62 52 44 50 52 62

14 4 15 30 19 27 30 28 40

Period v 20.9 21.6 28.8 39.9 33.9 40.6 35.4 44.2 47.4

1965- s(v) 6.2 8.7 4.3 5.6 8.1 7.4 5.0 5.2 4.5

1979 vmax 32 34 36 52 47 56 44 51 56

Vmin 11 9 19 31 19 29 26 33 38
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Louisville, Kentucky (1950-1979)

Wind Direction

Max. Winds
from all

YR N NE E SE S SW W NW Directions

1950 26 21 14 30 44 48 41 37 48

1951 26 24 25 39 48 49 38 32 49

1952 29 20 25 51 38 49 49 37 51

1953 34 26 20 40 40 52 49 44 52

1954 29 23 21 29 48 49 32 49 49

1955 22 38 29 35 48 44 28 29 48

1956 32 22 17 29 42 43 50 44 50

1957 26 24 22 37 40 35 49 36 49

1958 20 25 15 48 32 30 29 32 48

1959 24 19 21 36 32 37 38 27 38

1960 22 19 36 29 40 33 29 38 40

1961 28 23 19 32 38 37 48 39 48

1962 47 27 20 29 39 33 43 33 47

1963 48 22 32 28 39 31 44 40 48

1964 44 27 30 24 52 39 49 34 52

1965 34 29 21 14 34 39 42 34 42

1966 33 24 37 29 30 31 34 67 67

1967 44 30 19 38 34 36 30 63 63

1968 37 23 19 20 42 56 37 42 56

1969 31 22 28 39 31 38 42 44 44

ly /u OAJO ZO LI jy /. 04z OQjy OQjy /. o4z

1971 33 30 20 40 33 38 61 42 61

1972 32 31 19 24 33 50 38 31 50

1973 32 29 26 33 40 50 42 32 50

1974 28 29 18 29 34 60 49 44 60

iy/j /y 1

1

Jo JZ j/ A An't OfiJO A 7

1976 32 36 21 24 33 39 46 40 46

1977 33 22 34 29 43 42 41 37 43

1978 33 29 11 31 29 36 42 38 42

1979 34 24 28 37 34 38 42 37 42

Period v 31.7 25.9 lh,l 32.5 38.2 41.7 41.5 39.3 49.1

1950- s(v) 6.9 4.7 6.4 7.7 5.9 7.8 7.5 8.6 6.8
1979 Vmax 48 38 37 51 52 60 61 67 67

20 19 14 14 29 30 28 27 38

Period v 30.5 24.0 23,1 34.4 41.3 40.6 41.1 36.7 47.8
1950- s(v) 9.0 4.7 6.4 7.6 5.8 7.5 8.3 5.9 3.9

1964 vmax 48 38 36 51 52 52 50 49 52

Vmin 20 19 14 24 32 30 28 27 38

Period v 33.0 27.8 25.3 30.5 35.0 42.8 41.9 41.9 50.3
1965- s(v) 3.7 4.0 6.5 7.6 4.2 8.1 7.0 10.2 8.8

1979 v^ax 44 36 37 40 43 60 61 67 67

Vmin 28 22 18 14 29 31 30 31 42
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Portland, Maine (1950-1979)

Wind Direction

Max. Winds
from all

YR N NE E SE S SW W NW Directions

1950 30 33 59 41 41 32 43 44 59

1951 32 28 32 45 49 33 31 31 49

1952 52 37 43 40 37 24 26 36 52

1953 31 33 41 45 40 37 37 41 45

1954 29 40 62 42 30 29 37 54 62

1955 37 37 39 25 29 47 41 36 47

1956 40 40 31 31 31 34 29 31 40

1957 29 30 22 56 44 33 31 31 56

1958 40 34 29 23 28 36 26 29 40

1959 29 37 31 40 41 38 31 28 41

1960 38 32 35 56 35 33 21 23 56

1961 32 32 38 29 27 29 24 28 38

1962 31 31 40 39 26 38 34 34 40

1963 40 22 40 31 43 38 44 36 44

1964 32 32 26 37 30 31 29 39 39

1965 29 22 38 47 32 39 33 47 47

1966 32 44 32 37 26 31 34 37 44

1967 32 30 31 24 28 32 46 41 46

1968 29 27 30 34 28 33 44 38 44

1969 36 37 40 36 40 50 47 34 50

1970 63 22 34 34 29 39 33 42 63

1971 32 28 42 34 29 30 42 38 42

1972
t 1

41 37 38 47 40 31 36 4/

1973 40 33 38 42 39 33 Jo 39

1974 32 30 32 29 42 33 46 48 / o48

1975 37 29 44 37 27 38 46 40 46

1976 40 26 20 31 37 32 46 57 57

1977 36 33 42 41 40 30 40 41 42

1978 30 36 34 53 43 32 40 48 53

1979 31 37 28 32 34 37 Oft39 o oJo 39

Period v 35.4 32.3 36.4 37.9 34.8 34.4 36.4 38.5 47.3

1950- s(v) 7.4 5.4 8.9 8.7 6.

6

5.2 7.4 7.8 7.1

1979 vmax 63 44 62 56 49 50 47 c nDl 63

Vmin 29 22 20 23 26 24 21 23 38

Period v A ft '\R 7 35 4 34 .

1

32 .

3

34.7 47 .2

1950- s(v) 6.4 4.7 11.0 9.8 1,1 5.3 7.0 7.7 8.0

1964 Vmax 52 40 62 56 49 47 44 54 62

Vmin 29 22 22 23 26 24 21 23 38

Period v 36.0 31.4 34.9 37.2 34.3 34.7 40.7 42.3 47.3

1965- s(v) 8.5 6.1 6.4 7.6 6.1 5.3 5.1 6.0 6.3

1979 v^ax 63 44 44 53 43 50 47 57 63

Vmin 29 22 20 24 26 30 33 34 39
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Detroit, Michigan (1950-1979)

Wind Direction

Max. Winds
from all

YR N N£ E SE S sw W NW Directions

1950 32 21 22 18
O T
27 35 35 44 44

1951 30 25 20 20 28 47 30 36 47

1952 31
o o23 17

o /24 OO22 54 o c35 Oft
39 54

1953 31
Oft30 o o22 o c25 o o23 45 41

/ ft40 45

1954 28 o o22 19
Oft20 o o22 36 46 O ft39 46

1955 47 o o23 16
o o22 o o22 47 i ft40 OO38 47

1956 25 O 121 O O22 O 121 OO22 O T37 / o42 / O42 / o42

1957 26 O /24 O O23 OT27 O 1
21

O C35 O T37 O C
35 37

1958 O ft29 O 121 oo LI 35 39 35 Oft39

1959 33 31 O 121 21 31 Ar»40 36 36 /. ft40
I960 35

0*7
37 Oft20 1/ OO

2.1 35 35 CI.64 64

1961 29 ooLL o oLI 1 £io o o 31 OA on3U O A34

1962 25 23 Oft20 21 OO22 OO28 o o33 A ^47 A 147

1963 34 22 18
O /24 O 1

21
o c35 O36 50 50

1964 Oft30 23 1 T17 1 olo OO 37 A t46 O 131 A £46

1965 o o28 O O23 18 19 o^26 O C35 A C45 o o38 45

1966 39 38 zl 32 OO22 o o28 38 OO33 Oft39

1967 38 ft ft29 27 24 O 131 CO58 A O43 o^36 c o58
1 ft ^ O1968 O /34 O O33 29 31 47 Cft50 56 OO38 56
1 ft ^ ft1969 O f37 O /34 Oft30 OO

38
0£
26 40 / O42 Oft39 7 O42

1970 29 32 40 26 32 44 43 53 53

1971 33 26 30 22 37 50 56 56 56
1 ftT O1972 32 O C36 36 O 121 34 51 5o A T 56
1 ft "7 O1973 O ft30 o i

31
Oft
29

0£26 Oft39 Cft50 38 o o38 Cft
50

1974 29 31 28 28
O ft
30 56 44 / O42 56

1975 30 36 29 28 39 58 49 42 58

1976 31 37 30 19 24 54 39 42 54

1977 42 36 37 28 28 42 62 41 62

1978 26 31 36 33 37 57 46 47 57

1979 36 33 27 27 37
/ ft40 52 62 62

Period v 32.0 28.8 24.9 24.0 27.9 43.0 42.5 42.0 49.5
1950- s(v) 5.0 5.7 6.6 5.2 7.0 9.2 7.8 8.3 8.1

1979 vmax 47 38 40 38 47 58 62 64 64

Vmin 25 21 16 16 21 28 30 30 o /
34

Period v 31.0 25.2 20.1 21.2 23.3 38.5 37.7 40.4 45.4
1950- s(v) 5.4 4.8 2.2 3.2 2.9 6.9 4.6 8.5 7.2
1964 v^ax 47 37 23 27 31 54 46 64 64

Vmin 25 21 16 16 21 28 30 30 34

Period v 32 .

9

32.4 29.8 26.8 32.6 47.5 47.3 43.6 53.6
1965- s(v) 4.2 5.8 5.3 6.8 9.1 7.5 8.0 6.8

1979 Vjsiax 42 38 40 38 47 58 62 62 62

26 23 18 19 22 28 38 33 39
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Jackson, Mississippi (1950-1962, 1965-1975)

Wind Direction

Max. Winds
from all

YR N NE E SE S SW W NW Directions

1950 31 20 36 33 42 25 33 55 55

1951 31 17 27 35 53 35 31 55 55

1952 36 24 35 43 63 32 29 47 63

1953 35 34 18 39 46 30 34 32 46

1954 33 37 29 39 29 39 34 52 52

1955 45 36 28 35 35 35 38 52 52

1956 30 33 37 28 34 28 31 35 37

1957 52 31 29 50 33 33 34 33 52

1958 33 29 34 32 29 23 39 37 39

1959 34 31 26 43 26 32 26 37 43

1960 37 35 24 30 28 35 33 39 39

1961 41 30 35 26 41 30 30 39 41

1962 38 30 25 33 31 33 35 58 58

1965 32 37 24 42 33 32 26 41 42

1966 33 20 23 43 43 27 29 50 50

JH JZ Jo jZ 1 o 44

1968 42 19 32 32 44 31 29 36 44

1969 30 44 24 44 27 31 29 38 44

1970 27 26 26 34 40 34 29 40 40

1971 31 37 26 41 33 36 24 33 41
1 Q 7 0 JO j/ 1 o "57j/ JJ j/ Zi HO 40

1973 33 34 33 42 39 30 33 47 47

1974 34 26 24 41 43 38 28 38 43

1975 30 23 29 38 38 40 22 37 40

Period v ir\ 1 ^7 /. "57 0 jZ . ^ zy . o 4Z . J 40 . 4

950-62 s(v) 5.6 6.9 5.2 5.8 8.8 4.2 5.1 7.8 6.8

965-75 vmax 52 44 37 50 63 40 39 58 63

Vmin 27 17 18 26 26 23 19 32 37

Period v 36.5 30.0 29.8 36.1 38.3 31.4 32.7 42.8 47.8
1950- s(v) 6.5 6.3 5.7 7.0 11.3 4.5 3.6 8.8 8.2

1961 Vmax 52 37 37 50 63 39 39 55 63

Vmin 30 17 18 26 26 23 26 32 37

Period v 33.5 30.4 26.4 38.8 36.2 33.4 27.0 42.3 44.9

1962 s(v) 4.1 7.8 4.3 4.1 5.7 3.7 4.8 7.0 5.1

L965-75 Vmax 42 44 33 44 44 40 35 58 58

Vmin 27 19 19 32 27 27 19 33 40
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Great Falls, Montana (1950-1979)

Wind Direction

Max . Winds
from all

YR N NE E SE S SW W NW Directions

1950 25 28 19 19 51 56 55 40 56
1951 40 29 36 27 48 55 62 40 62

1952 24 28 36 24 43 56 49 44 56

1953 34 28 19 30 29 57 57 48 57

1954 21 25 25 19 41 60 61 42 61

1955 46 24 18 25 40 62 51 42 62

1956 28 21 27 28 32 69 52 43 69

1957 25 27 27 24 30 57 55 43 57

1958 29 29 17 14 40 63 59 45 63
1959 34 19 22 29 30 47 56 45 56

1960 32 32 19 32 30 75 56 47 75

1961 32 40 34 27 35 61 51 45 61

1962 45 23 23 23 29 66 47 35 66

1963 35 32 25 35 39 56 47 48 56

1964 41 32 24 26 37 48 51 41 51

1965 32 28 19 26 16 47 61 39 61

1966 32 23 28 32 38 56 47 45 56

1967 45 26 28 23 19 61 51 39 61

1968 34 32 20 37 28 51 51 51 51

1969 30 28 19 22 39 51 41 41 51

1970 22 34 17 17 32 63 32 39 63
1 O 7 1ly /I zy io ir\

jKJ
0 oJo ji A 1 31

1972 25 28 28 29 24 54 44 35 54

1973 34 27 23 28 35 52 45 41 52

1974 56 34 27 24 37 60 40 35 60

1975 33 28 16 25 46 57 36 32 57

19/6 52.
o o OA Ji A 1 OQJo CO

1977 37 28 32 25 38 50 42 44 50
1978 30 32 19 15 35 48 60 46 60

1979 35 28 17 28 33 63 46 36 63

Period v 33.2 o o c28.5 23 .

9

26. 5 34 .9 56 .8 49 .

6

/.I c41.5 CO 158 .

3

1950- s(v) 7.8 4.4 6.1 7.2 7.7 7.3 7.8 4.5 5.9

1979 Vmax 56 40 36 52 51 75 62 51 75

21 19 16 14 16 47 32 32 50

Period v 32.7 27.8 24.7 25.5 36.9 59.2 53.9 43.2 60.5
1950- s(v) 7.7 5.2 6.4 5.4 7.0 7.3 4.7 3.4 6.1

1964 vniax 46 40 36 35 51 75 62 48 75

Vmin 21 19 17 14 29 47 47 35 51

Period v 33.7 29.3 23.1 27.5 32.8 54.3 45.2 39.9 56.1
1965- s(v) 8.1 3.4 5.9 8.7 8.0 5.3 8.0 5.0 4.8

1979 vmax 56 35 34 52 46 63 61 51 63

Vmin 22 23 16 15 16 47 32 32 50
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Omaha, Nebraska (1950-1976)

Wind Direction

Max. Winds
from all

YR N NE E SE S sw w NW Direction

1950
1

52 43 29 43 49 40 32 63 63
1951 37 30 39 35 32 37 45 48 48
1952 39 36 31 34 37 34 51 43 51

1953 40 24 32 34 49 51 40 43 51

1954 40 26 36 34 34 36 39 46 46
1955 39 25 28 32 38 30 30 41 41

1956 48 42 30 36 32 48 33 42 48
1957 41 38 49 45 36 29 35 36 49
1958 42 29 36 34 46 29 31 35 46
1959 41 41 29 38 38 30 55 36 55
1960 46 41 33 34 38 46 35 41 46
1961 40 35 35 32 36 25 29 42 42

1962 46 36 35 37 34 38 35 47 47

1963 49 31 36 42 37 39 42 54 54

1964 47 31 37 41 37 36 51 70 70

1965 50 29 30 33 38 41 47 50 50
1966 56 38 29 31 30 36 31 47 56

1967 62 23 33 33 47 42 46 62 62
1 96© 43 31 21 42 48 39 36 72 72

1969 33 33 39 36 30 36 38 43 43
1970 42 30 42 32 36 47 37 52 52

1971 43 29 29 39 31 50 29 62 62

1972 37 37 30 31 39 50 42 52 52
1 Q"7 0 DO 40 29 54 36 41 30 43 56

1974 39 49 40 39 40 42 33 44 49

1975 42 29 26 47 34 38 38 49 49

1976 46 40 28 46 64 58 18 44 64

Period v 44.3 33.9 33.0 37.6 38.7 39.6 37.3 48.4 52.7
1950- s(v) 6.6 6.6 5.8 5.8 7.5 7.8 8.2 9.8 8.1
1976 Vxaax 62 49 49 54 64 58 55 72 72

Vmin 33 23 21 31 30 25 18 35 41

Period v 42.4 34.3 34.0 36.0 38.4 36.4 37.7 43.3 48.7
1950- s(v) 4.3 6.8 5.6 4.0 5.9 8.1 8.1 7.2 5.7

1962 Vmax 52 43 49 45 49 51 55 63 63

Vmin 37 24 28 32 32 25 29 35 41

Period v 46.1 33.6 32.1 39.0 39.1 42.5 37.0 53.1 56.5
1963- s(v) 8.0 6.6 6.0 6.9 9.0 6.5 8.6 9.8 8.4

1976 Vmax 62 49 42 54 64 58 51 72 72

Vmin 33 23 21 31 30 36 18 43 43
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Buffalo, New York (1950-1979)

Wind Direction

Max, Winds
from all

1. X\. N NF E SE s SW W NW

1950 25 26 39 34 34 73 38 30 73

1951 23 22 23 27 34 53 42 36 53JJ

1 952 27 29 22 21 34 42 41^ X 34 42

24 30 21^ X 22 37 40'TV/ 47"t / 55JJ

1954 45 34 24 40 43 50 36 28 50JO

1955 18 38 22 20 33 51 46 29 51JX

1 956 22 27 20 17X / 29 46 45 38 46

1957 29 26 21^ X 34 30 52 54 37 54J*T
1 958 25 26 26 18XU 29 47 41*T X 32J^ 47

1 959 26 28AC? 21^ X 32 36 52 54 30Jv 54J^
1 960 32 29 23 30 47 52 47 40 52J^

1961X > X 32 29 22 34 31 48 42 34 48

1962 24 38 32 27 33 52 49 48 52

X 7 U ^ 32 32 32 29 32J^ 58 52J ^ 32J^ 58JO
1 QftA 29 97 JO 28 36JU 58JO 59J-? 41H X 59J37

1 965 30 39 36 29 57J / 52J ^ 33JJ 57J /

J. -7UU 23 23 29 48•tO 46*+o 37J / 48*tO
1967 32 32 32 22 42 63 50 32 63

1 968 32 32 32 22 32 46 46 32Ji^ 46

1 969 27 39 20 26^ O 36 49 40 33JJ 49

1970 27 27 23 32 32 46 31 34 46

1971 32 22 11 21 34 58 46 34 58

1 972 31 36 31J X 26 36 53 49 36 53

1 973 32 36 32 19X ^ 34 38 42 40 42

1974 32 28 34 23 38 52 53 38 53

1975 34 31 21 23 36 52 52 34 52

1976 28 29 18 32 32 56 36 37 56
1 977 29 ^8 ^0 44 31J X 56JO 43J 38JO 56JO
1 9781 -/ / o 24 28 26 67o / 56JO 36JO 36JO 67O /

1 979 27 XI 24 27 32J^ 54J*T 37J / 34J'T 54J*T

Period v 28.6 30.3 26.6 27.2 35.3 52.4 45a 35.5 53.1
1 Qi^l^— c(n\J.yDU S\V

)

A Q J.J 0 . O 7/ . J A 5O.J A 9O . A H . O A 8o . o

19/9 Vmax jy jy 0/ / J jy Aft40

Vmin 1 o Li. 1 8 1 7 9QA7 ^8JO jO 9ftAO 49Ha

X: cxxoa V 97 9Q AA7 • H 9 S AA J . D 27 SA / . J ?4 SJH . J 52 (\ 45 7HJ . / 5 7JJ . / 52 9JA . 7

1950- s(v) 6.3 4.5 6.1 6.8 5.0 7.1 6.7 6.2 7.1

1964 vmax 45 38 39 40 47 73 59 48 73

Vmin 18 22 20 17 29 42 36 28 42

Period v 29.7 31.3 27.5 26.8 36.0 52.3 44.6 35.2 53.3
1965- 8(v) 2.1 5.3 4.9 6.7 9.2 6.1 5.9 2.4 6.6

1979 vmax 34 39 34 44 67 63 53 40 67

Vmin 24 22 18 19 29 38 36 32 42
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Charlotte, North Carolina (1952-1978)

Wind Direction

Max. Winds
from all

YR N NE E SE S SW W NW Directions

1952 38 22 26 39 35 42 14 28 42
1953 23 19 13 23 32 37 29 39 39
1954 38 51 18 32 32 36 28 48 51
1955 39 30 27 27 28 41 28 38 41

1956 42 37 21 20 38 46 42 32 46
1957 48 34 19 28 34 42 33 51 51

1958 28 36 14 32 17 48 36 50 50
1959 30 34 27 32 23 35 30 44 44
1960 39 50 24 29 24 36 28 42 50
1961 24 27 31 37 32 54 34 31 54

1962 28 40 20 21 31 38 43 66 66
1963 29 30 18 34 27 37 31 30 37

1964 28 37 29 18 29 38 29 31 38
1965 27 24 19 21 31 42 30 27 42

1966 27 36 21 19 24 41 29 32 41

1967 24 26 19 30 32 39 28 27 39
1968 38 31 21 23 32 42 31 29 42
1969 32 31 27 22 32 41 29 36 41

1970 27 22 28 21 29 38 27 38 38

1971 26 26 18 28 24 52 31 29 52

1972 30 26 19 28 33 38 32 33 38

1973 32 30 16 29 29 38 28 36 38

1974 32 27 37 26 23 40 37 32 40
1975 31 21 19 37 34 50 31 44 50

1976 26 27 30 32 34 38 38 50 50

1977 36 26 19 27 29 54 38 34 54

1978 30 32 20 34 33 56 33 32 56

PpTi oH V£ V 31 .6 30.

8

22.2 27 .7 29.7 42.2 31.4 37 .4 45.6
1952- s(v) 6.2 7.8 5.7 5.9 4.7 6.1 5.6 9.4 7.3

1978 Vmax 48 51 37 39 38 56 43 66 66

Vmin 23 19 13 18 17 35 14 27 37

Period v 33.4 34.4 22.1 28.6 29.4 40.8 31 .2 40.8 46.8
1952- s(v) 7.7 9.4 5.7 6.6 5.6 5.6 7.2 11.0 8.0

1964 Vmax 48 51 31 39 38 54 43 66 66

Vmin 23 19 13 18 17 35 14 28 37

Period v 29.9 27.5 22.4 26.9 29.9 43.5 31.6 34.2 44.4
1965- s(v) 4.0 4.1 5.9 5.3 3.8 6.5 3.7 6.4 6.5

1978 Vmax 38 36 37 37 34 56 38 50 56

Vmin 24 21 16 19 23 38 27 27 38
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Bismarck, North Dakota (1950-1979)

Wind Direction

YR N NE E SE S SW W NW

Max. Winds
from all

Directions

1950 53 44 47 53 31 31 44 53 53

1951 44 33 40 53 36 23 54 47 54

1952 46 32 53 33 32 53 53 53 53
1953 48 40 47 39 46 54 53 62 62

1954 46 31 61 36 47 26 53 53 61

1955 36 40 46 41 46 56 60 53 60
1956 40 27 38 49 43 37 54 58 58

1957 41 32 44 47 32 56 40 54 56

1958 49 43 36 41 28 38 47 63 63

1959 36 44 33 47 34 33 58 62 62

1960 62 41 40 45 31 33 50 62 62

1961 36 33 42 33 27 29 54 40 54

1962 56 33 40 33 38 28 47 52 56

1963 56 50 27 40 44 62 50 60 62

1964 38 58 48 44 32 40 48 54 58

1965 30 42 37 38 31 47 42 58 58

1966 39 46 29 41 29 37 40 58 58
1967 42 51 31 36 40 44 49 58 58

1968 50 36 41 44 34 28 50 51 51

1969 58 40 32 43 41 32 41 52 58

1970 34 46 32 33 37 33 52 56 56

1971 40 38 34 44 50 33 47 50 50

1972 33 34 32 40 32 52 44 66 66
1 Q7 "3 IQJO jy 51 Jj 0 QZo Jo DU jU

1974 28 39 34 37 44 34 50 47 50
1975 32 39 54 44 32 37 50 60 60

1976 42 42 33 40 34 44 48 52 52

1977 38 44 24 42 41 50 42 50 50
1 n"7 o19 /o zy zy Jo 3J jy 111 oU OU

1979 38 31 21 50 36 29 52 48 52

Period v 41.9 39.2 38.2 41.6 36.5 39.5 48.6 54.7 56.8
1950- s(v) 8.9 7.0 9.0 5.6 6.3 11.2 5.4 5.8 4.5
1979 Vmax bZ JO Do jU DZ OU DO DO

^min 28 27 21 33 11 23 38 40 50

Period v 45.8 38.7 42.8 42.3 36.5 39.9 51.0 55.1 58.3
1950- s(v) 8.2 8.3 8.2 6.8 7.0 12.8 5.2 6.3 3.7

1964 vmax 62 58 53 53 47 62 60 63 63

Vmin 36 27 27 33 21 23 44 40 53

Period v 38.1 39.6 33.6 40.9 36.5 39.1 46.1 54.4 55.3
1965- s(v) 8.0 5.7 7.5 4.2 5.7 9.6 4.6 5.4 4.9

1979 vnjax 58 51 54 50 50 59 52 66 66

^min 28 29 21 33 29 28 38 kl 50
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Toledo, Ohio (1959-1977)

Wind Direction

flax. Winds
from all

YR N NE E SE s sw w NW Di rppf "i onRU -I. J. ^ I. J. \J L iO

1959 38 31 32 24 20 42 40 44 44
1960 26 30 32 23 36 39 38 39 39

1961 34 30 31 23 22 40 52 32 52

1962 33 29 24 21 29 43 40 57 57

1963 29 27 22 40 33 47 42 39 47

1964 29 38 29 32 31 41 40 38 41

1965 32 36 27 18 24 46 52 42 52

1966 33 34 30 21 28 34 37 39 39

1967 39 29 28 31 26 62 42 34 62

1968 34 37 26 26 23 44 42 34 44

1969 29 36 20 38 30 39 56 59 59

1970 26 42 27 29 27 48 39 60 60

1971 24 28 28 19 32 50 52 47 52

1972 28 33 29 31 22 39 52 42 52

1973 33 26 29 29 38 48 42 42 48

1974 26 33 22 27 28 44 42 42 44

1975 31 32 23 38 29 48 47 56 56

1976 30 29 29 20 36 46 42 37 46

1977 40 32 26 42 29 42 47 31 47

Period v 31.3 32.3 27.

1

28.0 28.6 44.3 44.4 42.8 49.5
1959- s(v) 4.5 4.2 3.5 7.4 5.1 5.9 5.8 9.0 7.0
1977 Vmav»max 40 42 32 42 38 62 56 60 62

^min 24 26 20 18 20 34 37 31 39

Period v 32.6 31.6 28.3 25.9 27.7 43.8 42.6 40.4 48.1

1959- s(v) 4.2 3.6 3.5 7.0 5.2 7.8 5.6 7.2 8.2

1967 Vmax 39 38 32 40 36 62 52 57 62

"^min 26 27 22 18 20 34 37 32 39

Period v 30.1 32.8 25.9 29.9 29.4 44.8 46.1 45.0 50.8
1968- s(v) 4.7 4.7 3.2 7.6 5.0 3.9 5.6 10.3 6.0

1977 vniax 40 42 29 42 38 50 56 60 60

^min 24 26 20 19 22 39 39 31 44
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Tulsa, Oklahoma (1950-1978)

Wind Direction

YR N NE E SE S SW W NW

Max. Winds
from all

Directions

1950 41 33 22 17 46 48 30 40 48

1951 42 33 35 29 36 40 49 37 49

1952 30 33 23 26 31 38 35 30 38

1953 33 31 29 29 33 36 32 33 36
1954 49 33 43 26 31 38 33 46 49

1955 33 30 24 32 37 31 38 33 38

1956 34 35 46 31 30 41 28 46 46

1957 49 41 30 39 35 17 28 40 49

1958 31 35 28 28 29 41 45 30 45

1959 48 41 29 25 33 32 37 44 48

1960 37 41 44 31 43 46 35 33 46

1961 34 34 24 30 32 33 39 55 55
1962 38 32 27 36 31 35 29 35 38

1963 37 32 30 49 37 37 31 37 49

1964 36 38 33 36 43 39 37 41 43
1965 35 38 28 41 40 37 36 41 41

1966 42 40 27 29 41 44 31 35 44

1967 41 32 43 37 41 45 37 37 45

1968 38 38 32 44 38 44 32 37 44

1969 31 29 33 36 51 45 29 35 51

1970 33 31 18 41 39 38 32 36 41

1971 37 50 32 36 43 35 35 53 53
1 Q7917/^ ^7 "^7 43 "^7 j\j J X 4^

1973 41 37 40 39 49 46 41 41 49

1974 31 35 29 51 49 40 44 35 51

1975 36 30 28 44 50 46 47 43 50

1976 37 30 30 43 45 45 43 36 45
1 Q77J. 7 / / 46HO AS An

1978 32 25 30 11 32 25 27 32 32

Period v 37.3 34.4 31.0 35.1 38.9 39.0 35.7 38.3 45.5
1950- 8(v) 5.2 5.2 6.9 8.0 6.6 7.3 6.2 6.2 5.5

^max AO JKJ Aft CI
Jl. AQ JJ

Vmin 30 25 18 17 29 17 27 30 32

Period v 38.3 34.6 31.0 30.6 34.6 36.6 34.9 38.5 45.3
1950- s(v) 6.6 3.7 8.0 7.4 4.9 7.5 6.3 7.2 5.6

1963 Vmax 49 41 46 49 46 48 49 55 55

Vmin 30 30 22 17 29 17 28 30 36

Period v 36.5 34.2 31.0 39.3 42.9 41.2 36.5 38.2 45.7
1964- s(v) 3.6 6.4 6.0 6.1 5.4 6.6 6.3 5.4 5.6

1978 vn,ax 42 50 43 51 51 53 47 53 53

Vmin 31 25 18 27 32 25 27 31 32
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Portland, Oregon (1950-1979)

Wind Direction

Max. Winds
from all

YR N NE E SE S SW W NW Directions

1950 17 10 25 26 43 45 28 22 45

1951 18 16 34 50 51 36 44 21 51

1952 15 17 31 23 34 38 26 20 38

1953 16 7 22 23 49 39 28 22 49
1954 20 16 22 36 42 42 31 23 42

1955 18 21 32 36 50 42 27 30 50

1956 15 21 29 31 47 36 28 20 47

1957 22 16 26 22 54 31 17 23 54

1958 14 15 23 29 46 55 23 21 55

1959 13 20 29 34 38 31 26 23 38

1960 9 20 31 36 31 42 23 21 42

1961 16 13 31 38 45 50 39 21 50

1962 18 15 36 42 79 32 23 27 79

1963 24 26 31 27 55 39 27 23 55

1964 13 34 39 31 44 31 30 26 44

1965 9 39 39 64 42 53 30 26 64

1966 30 18 33 38 38 40 33 32 40

1967 27 26 38 41 78 42 28 34 78

1968 19 34 44 29 50 41 27 28 50

1969 19 24 39 29 40 51 39 29 51

1970 28 29 50 27 42 38 26 31 50

1971 19 13 39 33 53 34 34 29 53

1972 21 31 47 27 53 43 36 27 53

1973 28 21 51 26 32 36 34 31 51

1974 23 29 44 28 56 33 36 30 56

1975 31 17 37 41 31 40 36 31 41

1976 26 38 34 30 26 44 31 38 44

1977 26 20 39 39 26 48 46 31 48

1978 22 9 42 41 39 38 32 28 42

1979 24 19 43 43 49 36 27 38 49

Period v 20.0 21.

1

35.3 34.0 45.4 40.2 30.5 26.9 50.

3

1950- s(v) 5.9 8.3 7.9 9.0 12.3 6.5 6.4 5.1 9.7

1979 Vmav 31 39 51 64 79 55 46 38 79

lUXll 9 7 22 22 26 31 17 20 38

Period v 16.5 17.8 29.4 32.3 47.2 39.3 28.0 22.9 49.3

1950- s(v) 3.8 6.5 5.0 7.8 11.1 7.1 6.5 2.8 10.0

1964 Vjnax 24 34 39 50 79 55 44 30 79

Vmin 9 7 22 22 31 31 17 20 38

Period v 23.5 24.5 41.3 35.7 43.7 41.1 33.0 30.9 51.3

1965- s(v) 5.6 8.9 5.3 10.0 13.5 5.9 5.3 3.5 9.6

1979 vmax 31 39 51 64 78 53 46 38 78

Vmin 9 9 33 26 26 33 26 26 40
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Harrlsburg, Pennsylvania (1950-1977)

Wind Direction

Max. Winds
from all

YR N NE E SE S SW W NW Directions

1950 16 18 27 54 37 29 39 39 54
1951 29 24 25 38 24 37 35 39 39

1952 19 20 33 24 20 52 34 44 52

1953 30 20 33 19 26 29 44 57 57

1954 24 16 47 60 35 34 37 44 60

1955 22 19 22 25 25 25 63 57 63

1956 26 19 24 21 28 41 44 55 55

1957 21 16 24 31 24 32 35 38 38

1958 23 33 25 24 21 26 35 34 35

1959 20 16 24 20 34 30 33 37 37

1960 21 13 23 20 20 30 35 31 35

1961 15 20 27 20 26 27 31 35 35

1962 20 39 33 22 28 33 37 38 39

1963 32 36 19 21 28 35 52 46 52

1964 11 22 24 26 25 30 46 38 46

1965 22 22 21 21 28 39 46 45 46

1966 27 28 28 23 22 26 39 46 46

1967 35 30 28 29 20 34 47 42 47

1968 36 26 24 28 25 25 46 47 47

1969 33 35 23 22 23 30 32 39 39

1970 28 28 26 25 27 25 56 48 56

1971 21 26 20 20 27 33 50 46 50

1972 25 27 24 23 32 28 46 38 46

1973 35 25 36 26 32 44 37 40 44

1974 19 24 37 24 17 29 39 37 39

1975 24 47 19 29 28 37 44 50 50

1976 25 17 25 26 29 34 54 51 54

1977 23 24 19 24 19 26 37 46 46

Period v 24.9 24.6 26.4 26.6 26.1 32.1 41.9 43.1 46.7
1950- s(v) 5.7 7.9 6.3 9.5 5.0 6.3 8.0 6.8 8.0
1977 v^ax 36 47 47 60 37 52 63 57 63

^min 15 13 19 19 17 25 31 31 35

Period v 22.7 22.1 27.6 28.5 26.9 32.9 39.6 42.4 46.5
1950- s(v) 5.0 8.1 7.0 13.2 5.4 7.0 8.7 8.5 10.5

1963 vmax 32 39 47 60 37 52 63 57 63

^min 15 13 19 19 20 25 31 31 35

Period v 27.1 27.2 25.3 24.7 25.3 31.4 44.2 43.8 46.9
1964- s(v) 5.6 7.1 5.6 2.8 4.6 5.7 6.8 4.7 4.7

1977 vmax 36 47 37 29 32 44 56 51 56

^min 19 17 19 20 17 25 32 37 39
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Huron, South Dakota (1958-1977)

Wind Direction

Max. Winds
from all

YR N NE E SE S SW W NW Directions

1958 34 40 37 32 48 31 29 56 56

1959 56 25 25 31 49 46 45 55 56
1960 41 33 35 63 46 29 30 52 63
1961 34 48 26 43 41 63 41 46 63
1962 32 38 52 47 52 44 67 72 72

1963 37 40 49 41 44 29 54 66 66
1964 39 36 36 39 47 57 37 63 63
1965 39 36 26 40 39 47 24 52 52

1966 56 32 34 37 38 38 50 60 60
1967 37 52 30 42 42 39 38 63 63
1968 44 50 28 40 42 38 33 80 80
1 QAQ JO HZ. 97 jy Jo

1970 37 30 27 37 47 40 37 t\l 47

1971 40 38 38 38 50 42 41 48 50
1972 43 28 26 34 48 34 39 56 56
1973 48 38 34 50 39 34 38 51 51
1 Q74 AQ H / An / o 97 AftHO 7ft

/ o

1975 36 29 37 62 38 47 38 58 62

1976 47 37 28 37 44 60 32 49 60

1977 44 50 29 40 39 50 32 50 50

L CI. XL'U V JO . \J
"^9 7 A9 n A'^ ft AA 9 JO . J 7JO . / DU • J

1958- s(v) 7.3 8.0 7.5 8.5 4.5 12.5 9.9 9.0 8.9
1977 Vniax 56 52 52 63 52 78 67 80 80

Vmin 32 25 25 31 38 29 24 47 47

Period v 40.5 38.0 35.0 41.5 44.6 42.3 41.5 58.5 61.4
1958- s(v) 8.6 7.8 9.3 9.0 4.6 11.5 13.0 1,1 5.7

1967 Vmax 56 52 52 63 52 63 67 11 72

^min 32 25 25 31 38 29 24 52 52

Period v 43.5 39.1 30.3 42.4 42.6 46.1 35.4 54.9 59.6
1968- s(v) 5.9 8.6 4.4 8.4 4.4 13.8 4.2 10.1 11.5

1977 Vmax 56 50 38 62 50 78 41 80 80

Vmin 36 28 26 34 38 34 27 47 47
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Abilene, Texas (1950-1979)

Wind Direction

Max. Winds
from all

YR N NE E SE S SW W NW Directions

1950 50 60 24 36 50 42 38 41 60
1951 48 39 25 42 54 43 31 97 97

1952 42 30 23 46 46 40 44 54 54
1953 42 30 31 47 63 49 43 42 63

1954 40 32 46 46 43 49 49 54 54

1955 48 50 26 44 51 47 49 46 51

1956 44 33 35 42 43 40 41 53 53
1957 43 31 34 43 46 41 48 46 48

1958 49 36 26 37 37 38 49 49 49

1959 41 43 29 42 40 47 41 41 47

1960 35 39 29 36 42 48 52 42 52

1961 60 63 54 41 39 48 42 47 63

1962 48 40 26 47 37 39 47 51 51

1963 59 46 21 41 42 39 44 61 61

1964 39 38 38 42 39 39 34 51 51

1965 40 39 32 50 39 52 60 43 60

1966 39 40 22 44 42 38 43 46 46

1967 47 44 28 36 41 43 44 38 47

1968 42 41 39 44 44 41 47 50 50
1969 52 47 37 42 38 40 43 44 52

1970 37 37 34 42 50 56 48 44 56
1 <)71 4"^ 64 46 46 48 44 47 64

1972 48 57 21 48 38 42 48 56 57

1973 39 48 26 39 47 54 44 46 54

1974 37 42 27 46 47 39 44 44 47

1975 30 44 34 47 46 41 43 47 47

1 Q76 44 44 19 48 47

1977 39 33 28 41 42 37 47 39 47

1978 40 36 42 42 44 44 42 50 50

1979 39 30 37 42 42 41 41 50 50

i cITiOU V Al 7 HJ . ^ Lii 1 L'\ 9 AA Q SA S

1950- s(v) 6.5 9.5 7.6 4.3 5.6 5.5 5.3 10.5 9.7

1979 vinax 60 64 54 56 63 56 60 97 97

Vmin 30 30 21 36 37 32 31 38 46

Period v 45.9 40.7 31.1 42.1 44.8 43.3 43.5 51.7 56.9
1950- s(v) 7.0 10.3 9.1 3.6 7.2 4.2 5.9 13.8 12.3

1964 Vmax 60 63 54 47 63 49 52 97 97

Vmin 35 30 21 36 37 38 31 41 ^7

Period v 41.1 42.7 31.3 44.3 43.3 43.2 45.7 46.1 52.2
1965- s(v) 5.3 8.8 6.1 4.8 3.5 6.6 4.6 4.5 5.5

1979 vmax 52 64 42 56 50 56 60 56 64

Vmin 30 30 21 36 38 32 41 38 46
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Corpus Christ! , Texas (1949-1975)

Wind Direction

Max. Winds
from all

VI?IK IN
MIT 17

Ci
ciroh cD bW T.Iw Directions

1 QAQ An 1AjO AOty AAHO OAZD A7H/ AnHU AQHy
A'X 9AZO 17Jl A SI C7

Jl 07Z/ 1 ftio AnHU Jl
1 O ^ 1 LIHI Ji 17Jl

c cJJ /•AHO 1 Qiy 1 711 / 1HJ c cJJ
AA ZJ 1^JJ A AHO AnHU O l»Zj ji tinjU J

1

An JZ 1A A1Hj AAHO OAZO 1 ftio AAHH AAHO
1 Q A7 zo injU Al AnHU OAZO 1 1

i i 1AjH A7HI
1 QS^^1 yjD A7 Ji OQzy 17Jl 1RjO 1 AiH 1 ftiO AnHU LIHI
1 Q AlyJO A 07z /

injU 17Jl HH 11JJ IfiJO 11Ji ASHj
1 Q 7Lyj/ Q QJo Qn 1 oJZ /.n

H\J
17Jl onZU / QHO OQzy /fiHo

HD injU 10JZ 1JJ 1 1
ii 1 Qio i/ijH HJ

1 O A 1 jZ oozy Hj 17jI 00ZZ 1 Qiy 10jZ ASHJ
/i ^HJ An 17Jl HU OAZH 10jZ AlHj A SHJ

1 1 RAJO 'fJ 1"^jj 17jI A'^HJ A7H/ A";Hj AftOO AftDO
1 Q£ 0lyoz "30jy 11JJ Anou 10JO oaZo 0^Zj 19jZ AnOU

lyb J jy hj 1

1

Ji JZ 10JZ 07Z/ IOjZ 17Jl jZ

lybH /. /.HH oozz 1

A

JO Hj OAZD 11Jj /iQHy AQHy

lyo J OAZo IfiJO 1";JJ AlHJ 1 Qiy 1 Qiy IQjy ASHj

1966 44 30 40 37 49 20 43 37 49

1967 56 39 78 66 43 33 27 46 78

1 yoo A 0 AO A1Hj A1Hj 1Qjy 1 ftiO jy AQHy AQHy

iyoy 17JI 1

1

Ji A 1H i 1ftJO 1 ftio A";Hj 11Jj ASHj

iy /u A'^ jl ^0jZ AlH i JO 1 OQ1Z7 "^7Jl SQjy 1 9Q

1971 54 58 29 47 38 22 38 71 71

1972 44 36 38 51 36 27 41 47 51
1 Q7iy/ J An 17Jl OAZO AAHO HZ HX ASHJ Aft

Ly / H JO 1Qjy OAZO AlHj AAHH ORZO OQZ7 S^JJ SfiJO
1 Q7 ^ly/

J

10jZ 10jZ ilJJ AnHU 9^ZJ ASHJ AlHX S'^JJ

Period v 44.4 35.3 35.1 44.6 41.3 28.1 32.4 43.2 54.9
iQ/iQ_ t./»T^ly^y— sv.v^

c 7J. / Q 1O.J Q Ay . 0 7 Q/ . y Q 1J . i 91Z i • J I 1 SKI I . o 1 n sXU . J 1 7 1X / . X

1 fl 7 C1975 vmax JO JO 7QlO AADO C7Jl 1 90izy CIJi 71
/ i 1 9QXZ 7

Vmin JJ 00zz OAzo "^0JZ JZ 1

1

1

1

X X 29 4S

ircLXUU V HJ . J "^7 8 33.4 42.

1

42.4 24.6 29.2 40.6 49.8

1949- s(v) 5.3 7.0 3.6 6.4 5.9 8.9 14.6 10.2 6.7

1961 Vmax 56 45 40 55 57 47 51 68 68

Vmin 35 25 29 32 35 11 11 29 45

Period v 45.4 37.6 36.6 46.9 40.4 31.4 35.3 45.6 59.6

1962- s(v) 6.0 9.1 12.9 8.7 4.3 28.4 8.0 10.6 22.2

1975 Vmax 58 58 78 66 49 129 45 71 129

Vmin 39 22 26 35 32 18 19 32 45
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Salt Lake City, Utah (1950-1979)

Wind Direction

Max. Winds
from all

YR AT KIT? h oh b
T TW NW Directions

onJU 0 AZD oZj / A4d A O4Z 0751 0 oJZ AnbU AnbU
1 Q 1 07

-J /
onZU onJU 07J / JO OQjy An4U OQjy An4U

1 Q t^O OQzy 0"^ZJ JO Jo LI RA JJ RAj4
1 Q COiy5J Z5 on 0/.J4 0J5 OAJo OAJo A R45 51 51
IOC/. 0 0 Z5 07LI c;n5U A 74/ OAJb OAZb A ObJ A ObJ
1 n c c1955 1 Q19 Z5 o oJJ 4o _»5 55 A 04J A 141 55

195d OAJo ZZ ooZJ 0 1;J5 A 04J A 04J O QZo 0 751 A O43
1 Q t; "7

195/ 07LI 0 oZJ 1 Qiy 07J/ A A44 O 1Jl A A4b ooJJ A A4b
1 Q Q Z_> 07z/ 1 Qly OAJo A A44 onJU OAZb An4U A A44

iy jy OQZo 0 1 07LI 0 0JJ OAJo OQjy A 04J 0751 A 04J

19d0 O 1Jl O 0ZJ o oLL 0/.J4 0 Qjy A A44 OQjy 0751 A A44
1 QCi 1lybi /. Q 0 QZo OQzy /.n4U A 74/ ^0jZ RAj4 A A44 RAj4

iyt)z o/.Jh ly 0/.J4 ';aj4 A 141 A 141 A n4U RAj4
1 OA 0 0 7J /

OQZo OAZD /i 1 AQ'fo AQto 7n
/ u RQJO 7n/u

1 QAAiyoM- KC\jU 0 1Z

1

onZU "^7J /
^Q HO JD DJ OJ

lyoj 1J 1 OQzy JU tu ^Q JU jU AnHU JU

lyoD /. A 1 Qio 00JZ 41 A A44 A O4Z OQJo A 74/ A 74/
1 Q A7
1 y 0/ / 1 O 1Ji /.A40 ^njU A 04Z OQzy AQ4o RnjU
1 Q AQly DO 0 0ZJ OQJo OQJo Anou A 1 AnbU AnbU

1 yoy OQ ooJZ OQjy OQJo A Q4o RnjU A Q40 AQ4y RnjU

1970 36 29 29 37 47 40 39 51 51

1971 30 39 34 39 46 42 44 46 46

iy /z OQjy OQZo / 04Z A THi A 1 ORJo A 101 Albi

ly/

J

07 OQzy OOJJ OQJo OQJo A A4b A 74/ A 74/ A 74/
1 Q7 /• 0 1 1 A ooJJ An4U E^njU A 04Z 00JJ A A tinDU

1975 36 24 29 40 41 39 40 42 42

1976 32 20 21 38 48 40 48 54 54
1 Q77ly / /

/• 7 OQzy OQzy OQJo A 04Z A O4Z A 04J A A44 A 74/

19 /o 4Z onJU ZZ 0 AJ4 A 74/ A 74/ A A44 RnjU RnjU

19/9 o o OAZb 0 0JJ O Qzy A A44 OQJo OQjy A 04Z A A44

Period v 35.2 27.3 27.9 38.6 43.9 42.9 40.8 46.8 51.1
1950- s(.v;

O f\ 6.Z C C3. D C 1 A Ab. b o oy . z Q QO.O 7 0
/ . J

1979 Vmax 50 44 39 50 55 AnbO 7n/u A ObJ 7n/U

Vmin 19 16 1 o19 oozy O AJb onJU OAZb 00JJ An4U

Period v OO 7JZ . /
OA 1ZD . 1 OR 1Z J . 1 OQ 7Jo . / A'^ 0

4-J . z A 1 7i • / A 1 R'ti . J AR 0
. Z RO 03Z . J

1950- s(v) 9.4 4.0 5.0 5.3 6.1 7.3 11.8 10.7 8.9

1964 Vmax 50 34 34 50 55 55 70 63 70

vmin 19 20 19 33 36 30 26 33 40

Period v 37.7 28.5 30.7 38.5 44.6 44.1 40.1 48.3 49.9
1965- s(v) 5.6 7.9 4.9 3.7 3.8 5.8 6.0 6.2 5.2

1979 vmax 47 44 39 46 50 60 48 61 61

^min 30 16 21 29 38 38 29 40 42
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Madison, Wisconsin (1950-1979)

Wind Direction

Max. Winds
from all

YR N NE E SE S sw w NW Directions

1950 40 47 40 43 25 74 70 43 74

1951 36 33 41 28 34 70 41 69 70

1952 43 35 27 31 36 44 39 34 44

1953 46 34 42 40 59 44 51 42 59

1954 32 28 37 25 29 66 41 38 66

1955 39 32 37 33 30 46 44 42 46

1956 31 42 34 27 33 39 44 39 44

1957 30 32 28 39 33 35 52 35 52

1958 34 37 34 25 35 42 41 33 42

1959 34 41 25 32 35 37 44 41 44

1960 32 42 29 42 35 55 35 42 55

1961 34 42 35 35 46 44 40 33 46

1962 40 35 32 38 36 44 55 34 55

1963 59 35 26 36 36 52 35 44 59

1964 40 32 27 30 45 53 51 63 63

1965 36 33 37 33 33 57 38 37 57

1966 30 29 34 27 51 33 38 42 51

1967 32 31 40 31 36 46 37 40 46

1968 33 33 31 35 37 40 59 38 59

1969 35 37 23 35 32 41 31 36 41

1970 30 27 42 42 34 41 40 62 62
1 Ql 1ly /I 3o 3/ 33 JU 33 I.I, 1,1

1

1972 32 41 32 38 34 38 36 45 45

1973 32 37 27 31 36 34 34 51 51

1974 37 29 29 29 37 41 30 38 41

1975 30 37 40 34 32 47 46 36 47
1 Old JO 0 1 z/ j/ A7

1977 40 31 29 30 29 40 47 36 47

1978 34 29 26 33 29 37 31 35 37

1979 32 31 42 29 32 47 31 48 48

rerioa v Jo • Z 1/. QJH . O "iO 7 5 0 QJZ . 7 A'^H J • 3 A 1 SH J. . J L\ Q 1 AJ 1 . H

1950- s(v) 6.3 4.9 6.2 5.1 6.9 10.3 9.3 8.9 9.2

1979 vmax 59 47 42 43 59 74 70 69 74

Vmin 30 27 21 25 25 33 30 33 37

Period v 38.0 36.5 32.9 33.6 36.5 49.7 45.5 42.1 54.6

1950- s(v) 7.5 5.2 5.7 6.0 8.2 12.0 9.1 10.5 10.4

1964 Vmax 59 47 42 43 59 74 70 69 74

Vmin 30 28 25 25 25 35 35 33 42

Period v 34.4 33.2 32.4 32.3 34.3 41.3 37.5 41.6 48.2

1965- s(v) 4.5 4.1 6.7 4.1 5.3 6.4 8.0 7.4 6.9

1979 v^ax 47 41 42 42 51 57 59 62 62

30 27 21 27 29 33 30 35 37
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Sheridan, Wyoming (1958-1977)

Wind Direction

Max. Winds
from all

YR N NE E SE S SW W NW Directions

1958 28 20 23 50 23 49 50 69 69

1959 41 25 19 29 25 40 38 60 60

1960 35 21 16 33 26 43 45 60 60

1961 25 18 29 35 27 47 38 59 59

1962 22 23 22 35 16 47 51 60 60

1963 30 14 23 32 35 63 48 56 63

1964 22 15 18 33 19 53 53 60 60

1965 33 31 20 33 18 68 43 56 68

1966 37 21 19 34 14 52 40 62 62

1967 44 14 17 41 37 52 42 63 63

1968 37 19 19 36 21 40 41 48 48

1969 29 17 16 37 22 54 34 68 68

1970 29 13 20 36 38 62 38 54 62

1971 33 16 22 31 22 50 31 48 50

1972 23 19 27 37 38 56 44 48 56

1973 29 23 19 32 16 47 40 66 66

1974 24 29 19 38 26 58 50 57 58

1975 22 22 19 28 29 40 33 52 52

1976 31 24 29 33 39 48 33 48 48

1977 44 20 19 41 37 34 44 57 57

Period v 30.9 20.2 20.8 35.2 26.4 50.2 41.8 57.6 59.5
1958- s(v) 7.1 4.8 3.8 4.8 8.3 8.6 6.4 6.5 6.3

1977 vmax 44 31 29 50 39 68 53 69 69

Vmin 22 13 16 28 14 34 31 48 48

Period v 31.7 20.2 20.6 35.5 24.0 51.4 44.8 60.5 62.4
1958- s(v) 7.7 5.3 3.8 5.9 7.7 8.6 5.5 3.7 3.5

1967 Vniax 44 31 29 50 37 68 53 69 69

Vmin 22 14 16 29 14 40 38 56 59

Period v 30.1 20.2 20.9 34.9 28.8 48.9 38.8 54.6 56.5
1968- s(v) 6.7 4.5 4.0 3.8 8.6 8.9 6.1 7.5 7.2

1977 vmax 44 29 29 41 39 62 50 68 68

Vmin 22 13 16 28 16 34 31 48 48
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APPENDIX IV

LARGEST YEARLY FASTEST-MILE WIND SPEEDS AT 10 METERS ABOVE GROUND CORRESPONDING

TO DATA EXTRACTED FROM LOCAL CLIMATOLOGICAL DATA (LCD) SUMMARIES (IN MILES PER

HOUR).

Notes

:

1. The data listed In the appendix have not been corrected for "hidden" values

(see note 1, appendix I).

2. Also Included in this appendix are the following sample statistics:

V = sample mean

s(v) = sample standard deviation

Vmax ~ sample maximum

Vjnin = sample minimum

Sample statistics are provided for the entire record as well as for the

first and the second half of the record.
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Atlanta, Georgia (1950-1956, 1964-1975)

Wind Direction

YR N NE E SE S SW W NW

Max. Winds
from all

Directions

1950 20 29 27 25 42 42 27 36 42

1951 32 20 22 31 34 31 32 38 38

1952 42 22 28 36 35 34 27 38 42

1953 31 60 29 29 30 34 38 46 60

1954 41 24 27 48 31 34 37 40 48

1955 27 24 29 43 31 43 37 35 43

1956 25 26 23 22 37 58 43 44 58

1964 32 39 31 47 27 38 47 42 47

1965 36 32 28 28 28 36 38 32 38

1966 58 33 28 34 26 33 38 44 58

1967 20 33 27 27 30 26 37 39 39

1968 20 29 31 30 32 43 32 39 43

1969 19 38 32 77 32 33 32 37 77

1970 32 30 30 37 26 28 34 37 37

1971 33 38 38 33 36 70 49 38 70

1972 34 42 31 28 30 36 49 43 49

1973 34 28 31 38 30 46 47 34 47

1974 33•J -J 52 38 28 34 34 53 49 53

1975 30 37 32 47 38 54 49 32 54

Period v 31.5 33.5 29.6 36.2 32.1 39.6 39.3 39.1 49.6
1950-56 s(v) 9.3 10.1 4.0 12.5 4.2 11.0 7.9 4.6 11.1

38 11
f / 42 70 53 49 77

Vmin 19 20 22 22 26 26 27 32 37

Period v 31.8 30.7 27.1 34.3 32.8 38.9 36.2 39.0 46.2
1950-56 s(v) 7.2 12.4 2.9 9.6 4.7 8.2 6.7 4.5 8.0

1964-65 vmax 42 60 31 48 42 58 47 46 60

vmin 20 20 22 22 27 31 27 32 38

Period v 31.3 36.0 31.8 37.9 31.4 40.3 42.0 39.2 52.7

1966- s(v) 11.3 1.2 3.6 15.0 3.9 13.5 8.2 5.0 12.9

1975 Vmax 58 52 38 77 38 70 53 49 11

Vmin 19 28 27 27 26 26 32 32 31

1
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Peoria, Illinois (1950-1979)

Wind Direction

YR N NE E SE S SW W NW

Max. Winds
from all

Directions

1950 32 39 27 41 49 56 50 39 56
1951 38 33 27 32 41 41 46 34 46

1952 46 46 25 28 38 51 40 43 51

1953 60 28 38 37 51 48 48 69 69

1954 31 38 31 30 39 50 43 48 50

1955 31 25 27 27 39 46 39 46 46
1956 29 28 28 27 32 51 60 39 60

1957 39 27 37 25 35 48 43 38 4i8

1958 28 27 24 22 41 55 40 41 55

1959 31 30 26 27 29 38 55 45

1960 40 44 19 41 32 37 42 52 5^
1961 32 29 33 36 30 48 44 38 48
1962 33 41 29 32 38 42 44 40 44
1963 34 31 29 36 33 42 42 46 46

1964 42 39 36 29 38 48 62 42 62

1965 36 32 28 30 38 47 57 39 ^7
1966 33 33 29 33 36 39 44 44 44

1967 36 34 32 41 41 43 44 51

1968 22 33 22 41 39 42 44 43

1969 33 33 42 32 33 32 48 37 4fe

1970 22 49 22 39 33 44 47 44 49

1971 28 38 22 36 39 52 47 51 52

1972 30 36 26 23 33 33 41 38 41

ZO J£.
"^7 Jo "^7 1 AHOU DU

1974 32 34 31 31 33 39 54 40 54

1975 28 26 34 31 44 38 56 32 56

1976 27 32 31 29 32 38 48 46 48

1977 29 29 19 36 31 49 40 48 49

JX JO

1979 36 29 21 28 33 33 36 46 46

Period v 33.6 33.3 28.7 32.0 36.6 43.5 45.6 43.9 50.8
1950- s(v) 7.3 6.1 5.7 5.6 5.3 6.6 7.3 7.6 6.7
1Q7Q w AQ HZ HI ^1JL jO A9OZ Qy

vmin 22 25 19 22 29 32 31 32 38

Period v 36.4 33.7 29.1 31.3 37,7 46.7 46.5 44.0 52.5
1950- s(v) 8.3 6.9 5.2 5.8 6.3 5.7 7.2 8.3 7.0
1964 Vmax 60 46 38 41 51 56 62 69 69

Vmin 28 25 19 22 29 37 39 34 44

Period v 30.8 33.0 28.3 32.7 35.6 40.3 44.7 43.7 49.1
1965- s(v) 4.9 5.5 6.3 5.6 4.0 5.9 7.6 7.1 6.1

1979 vmax 38 49 42 41 44 52 57 60 60

Vmin 22 26 19 23 31 32 31 32 38
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Minneapolis, Minnesota (1950-1979)

Wind Direction

Max. Winds
from all

YR N NE E SE S SW W NW Directions

1950 28 25 32 34 31 44 43 41 44
1951 40 25 40 29 35 31 78 35 78

1952 34 34 36 27 29 28 36 44 44
1953 40 40 38 46 34 31 38 35 46
1954 30 29 39 35 30 38 32 38 39

1955 31 30 33 29 36 34 36 33 36

1956 31 29 36 36 38 32 31 40 40
1957 26 25 29 36 31 28 36 42 42

1958 37 34 36 31 31 66 38 45 66
1959 34 33 32 34 44 46 36 42 46

1960 36 30 / ft40 30 36 33 36 46 46

1961 35 33 22 32 44
/ ft
40 36 37 44

1962 55 27 43 36 31 41 52 45 55
1963 41 35 31 35 37 / ft49 O ft32 38 49

1964 / ft40 32 27 / ft40 37 48 57 bl 67

1965 34 25 '^ft29 31 34 3/ 42 49 49

1966 44 62 32 31 38 42 41 43 62
1 ft^ T1967 /I ft

69 27 43 33 35 y ft49 34 62 69

1968 46 30 29 36
o ft

38 44 ft ^
36 48 48

1969 46 31 20
*\ ft

38 34 41 C ft
59

O ft33 59

1970 38 26 20 32 40 44 49 46 49

1971 35 36 29 35 35 46 44 46 46

1972 29 40 32 33
O ft30 42 43 36 43

1973 35 48 30 42 33
/ ft40 ft /24 36 48

1974 54 31 26 29 33 42
ft O
33 44 54

1975 38 40 42 37 37 44 35 55 55

1976 41 30 27 30 40 37 37 41 41

1977 32 33 26 35 43 36 45 1 ft42 45

1978 37 32 31 29 30
/ ft40 / ft43 37 43

1979 33 41 35 35 34 41 37 42 42

Period v 38.3 33.1 32.2 33.9 35.3 40.5 40.6 42.9 49.8

1950- s(v) 9.0 7.8 6.3 4.2 4.2 7.6 10.3 7.8 10.0

1979 vmax 69 62 43 46 44 66
7 ft
78 67 78

Vmin 26 25 20 21
Oft
29

o ft28 24 33 36

irerxoa v "^n 7 41 .

1

41.9 49.5

1950- s(v) 7.0 4.3 5.6 4.8 4.7 10.2 12.5 8.0 11.9

1964 Vmax 55 40 43 46 44 66 78 67 78

Vmin 26 25 22 27 29 28 31 33 36

Period v 40.7 35.5 30.1 33.7 35.6 41.7 40.1 44.0 50.2

1965- s(v) 10.2 9.7 6.5 3.6 3.7 3.5 8.0 7.6 8.1

1979 Vniax 69 62 43 42 43 49 59 62 69

Vmin 29 25 20 29 30 36 24 33 41
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Kansas City, Missouri (1950-1979)

Wind Direction

Max. Winds
from all

YR N NE E SE S SW W NW Directions

1950 26 29 28 29 48 57 42 47 57

1951 40 34 24 32 35 51 47 55 55

1952 29 27 24 32 34 59 41 57 59

1953 31 23 26 36 42 40 51 32 51

1954 40 30 22 35 40 46 30 47 47

1955 29 22 20 24 41 44 38 30 44

1956 27 27 18 28 29 38 45 40 45

1957 40 28 27 25 28 34 32 45 45
1958 28 36 21 28 28 45 32 28 45

1959 40 23 29 23 28 36 42 38 42

1960 26 23 14 24 28 47 36 36 47

1961 25 36 31 35 28 36 24 35 36

1962 28 24 27 38 27 40 42 41 42

1963 33 31 22 25 30 46 33 35 46
1964 51 30 36 33 37 37 37 37 51

1965 47 41 23 41 39 38 36 34 47

1966 32 48 30 44 37 27 33 37 48
1967 33 26 25 36 36 42 40 45 45

1968 32 28 16 46 35 47 34 35 47

1969 34 34 22 50 35 59 51 49 59

1970 34 33 25 41 37 38 44 41 44
1 Q7 1 jD JO ZD JJ JO An AA AA

1972 34 37 29 23 37 50 49 46 50
1973 37 35 32 36 35 46 29 76 76

1974 32 35 46 44 38 44 33 41 46

1975 30 22 34 35 38 45 16 41 45
1 Q7 A17/0 97 ZO "^7 ZJ A1 ^A

1977 33 38 27 36 34 39 25 38 39
'

1978 28 30 30 38 26 36 28 50 50
1979 36 28 36 34 39 38 35 37 39

Period v JH . Z jU .o ZO . D AO Q4Z • O jO . J AO nHZ . U A Q OHo . Z

1950- s(v) 7.1 6.3 6.5 7.1 5.4 7.4 8.4 9.4 7.6
1979 Vmax 54 48 46 50 48 59 51 76 76

^min 25 22 14 23 26 27 16 28 36

Period v 32.9 28.2 24.6 29.8 33.5 43.7 38.1 40.2 47.5
1950- s(v) 7.6 4.7 5.5 5.0 6.7 7.6 7.2 8.6 6.2
1964 Vmax 51 36 36 38 48 59 51 57 59

^min 25 22 14 23 27 34 24 28 36

Period v 35.5 33.3 28.5 38.3 36.3 41.8 34.5 43.8 49.0
1965- s(v) 6.7 6.7 7.0 6.5 3.3 7.3 9.4 10.2 9.0
1979 v^ax 54 48 46 50 40 59 51 76 76

Vmin 28 22 16 23 26 27 16 34 39

114



St. Louis, Missouri (1959-1979)

Wind Direction

Max. Winds
from all

YR N NE E SE S sw w NW Directions

1959 21 26 20 28 22 26 31 25 31

1960 23 18 30 36 37 28 35 37 37
1961 31 22 25 31 34 30 31 24 34
1962 19 30 21 31 31 37 37 31 31

1963 36 34 24 33 33 39 50 44 50
1964 31 40 41 67 44 42 50 50 67

1965 36 23 27 37 37 42 40 60 60
1966 36 27 30 36 31 41 36 53 53
1967 42 29 24 36 31 50 42 41 50
1968 30 47 29 43 32 42 46 38 47

1969 38 37 41 32 32 50 38 44 50
1970 32 41 32 47 37 32 43 38 47

ly /

1

0 AJU Jo 21 44 o o38 47 42 42 47

1972 29 26 32 32 32 36 41 44 44

1973 48 27 34 47 44 42 44 36 48
1974 31 26 29 42 33 56 52 37 56

1975 28 38 32 40 36 44 44 46 46
1 Q7A Zo JU LI Jo 3/ 36 42

1977 36 29 11 40 37 47 46 44 47

1978 47 30 38 33 32 47 46 43 47

1979 37 38 22 41 31 34 38 44 44

Period V 32 .o 31.1 o o c28.6 28.9 34 .

3

40. 2 40.9 40.8 46.6
1959- s(v) 7.5 1,2 6.3 8.4 4.8 8.3 6.6 8.4 8.8
1979 vmax 48 47 41 67 44 56 52 60 67

Vmin 19 18 20 28 22 26 11 24 31

Period v 30.5 29.6 27.1 37.8 33.2 36.7 38.8 40.3 46.0
1959- s(v) 7.5 8.7 6.0 11.1 5.7 8.3 8.1 11.8 12.4
1968 Vniax 42 47 41 67 44 50 50 60 67

Vmin 19 18 20 28 22 26 11 24 31

Period v 34.9 32.5 30.0 39.8 35.3 43.4 42.8 41.3 47.1
1969- s(v) 7.1 5.5 6.6 5.4 3.8 1,1 4.4 3.7 3.7

1979 Vniax 48 41 41 47 44 56 52 46 56

Vmin 28 26 21 32 31 32 37 36 42
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Albany, New York (1950-1979)

Wind Direction

Max. Winds
from all

VP iN
co on w MUINW Lixreccions

JJ 90Z7 o/ 9ftZo A7 11JJ ^njU "injU A70/
1 Q 1^ 1 90Z7 9SZJ 90Z7 11Jl 19jZ 99ZZ AnHU •^njU •injU

1 7 J J 1AjO 9 RZ J 9";ZJ 90Z7 9nzu "^AJH AlHJ

JH jU 1 9iz 11Jl 19jZ 97z / AlHI Aftoo Aftoo
9Q^7 9^ZJ 91Z J An injw 1

A

lO A7H/ AlHI LlHI
9Q 91ZJ 19jz 9

1

Zl 9Rzo 9

1

e. 1 HJ A^HJ HJ

JU 19jZ 1

1

1

J

9AZO 19jZ 1 71 / 1AjO A 1HI L 1Hi

17j/ ifJ 1 017 9 1Zl An^u 1'\JJ 19jZ A7 10jO A7HI
1 Q17 JO JO ir>jU 97Z/ 90Z7 9ftZO 1 111 HU 1AjH AnH\J
1 Q^Ql7 J7 9ftZo 9nzu 9ZJ 9ftZO 1AjO 11Jl jH A7H / "lA

1 70U JJ 17j/ 91ZJ 9ZJ 97Z/ 19jZ HH 1AjH AAHH

1701 9Z J 9'>ZJ 9AZl 9nzu AAHO 9nzu 19jZ 10J7 AAHO
1 0A91 70<6 9QZ7 1AjD A9fZ 90Z7 1AjO 11JJ A9HZ AAHO AAHO
1 OA 11 70 J jU 9ftZo 10 11JJ injU AlHI '%njU 10J7 injU
i yoH 97 1 AlO 1 71 / 1ftjo 11Jl '^AJH HI J7 A7H/
1 QAS1 7DJ AlHI 9Rzo 9AZH JO JJ "^AJH AOHU AAHH AAHH

1 70D 9*^zJ 9A 9fi 1 ft1 o JJ J / JO 40H7 AQH7

1 7U / J

1

J

1

1 o 97 JJ 37J / 33JJ JV SO

1 QAA1 7DO 90Z7 11Jl 1

1

1

J

9fiZO 19jZ 9

1

Zl AftHO A9HZ AftHO

1707 97 1 AIH 1 9IZ 11JJ 11Jl AnHU A7H/ 11JJ A7Hi

1970 26 28 23 36 32 29 kl 33 47

1971 11 24 12 33 29 29 54 63 63
1 07 91 7 / Z 9AZH 1 ftlO 91ZJ 19JZ 99ZZ AAHO LlH / A7Hi

1 7 / J 90Z7 97Z/ zu 97z/ 17J / 9ftZO 1RjO 10j7 J7
1 07A1 7 / 97 9AZt 99ZZ 11JJ 17J / 90Z7 A9HZ ^9jZ jZ

1975 22 21 29 22 36 30 38 50 50

1976 33 24 11 24 37 22 44 53 53
1 Q77 17j/ 1 a17 1 ftlo 91ZJ 19jZ 91ZJ A 9HZ LlHI A7

1 Q7Q1 7 / O JO 9r>ZU 1 A10 9ftZo 90Z7 1AjO 17j/ AlHj Al

1 Q7Q17/7 9AZH 1

1

j1 1 71 / 99ZZ 1AjO AOH7 H/ A9HZ AOH7

Period v 30.8 26.0 22.5 28.5 33.3 28.5 43.6 44.6 49.1
i7jU- 8\V) n /.j.H J. / lU. 7 c oJ. 7 ^.0 O.H «; QJ. 7 o. U c o0.7

1979 vmax 45 37 bl 40 /. 74/ 47 D4 OO AQbo

Vmin 99ZZ IH 1

1

1 filo 97Z/ 1 11

1

19jZ 11JJ 10J7

Period v 11 Ojl • 7 97 AZ/ . H 9A AZO . H 90 AZ7 . 0 11 1JJ . J 9A nzo . u AA ^HH . J AlHJ . J AO AH7 • O

1950- 8(v) 5.1 6.4 13.6 6.2 6.1 8.5 6.3 8.4 8.3
1964 Vmax 45 37 67 40 47 41 54 68 68

Vmin 25 16 12 20 27 11 32 34 40

Period v 29.7 24.7 18.6 27.4 33.3 31.1 42.7 45.8 48.5
1965- s(v) 5.6 4.9 5.4 5.6 2.7 7.8 5.5 7.8 5.3

1979 vmax 41 31 29 36 37 49 54 63 63

Vmin 22 14 11 18 29 21 33 33 39
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New York (LaGuardia) , New York (1947-1979)

Wind Direction

Max. Winds
from all

YR N NE E SE S SW W NW Directions

1947 39 46 43 49 26 52 40 49 52

1948 31 54 28 31 28 35 25 46 54

1949 40 39 21 33 26 39 28 46 46

1950 37 31 33 56 27 31 50 42 56

1951 40 35 35 37 28 28 35 49 49

1952 35 35 49 37 26 39 30 46 49

1953 56 31 43 41 28 32 35 46 56

1954 41 41 21 54 28 33 35 49 54

1955 46 35 46 45 29 31 46 43 46

1956 53 45 45 25 26 26 47 43 53

1957 37 35 21 42 37 29 31 46 46

1958 35 56 31 27 26 31 31 52 56

1959 35 40 22 31 31 35 31 52 52

1960 31 58 27 29 26 32 37 41 58

1961 41 49 26 21 23 40 33 43 49

1962 26 35 39 37 29 36 24 60 60

1963 38 53 34 36 36 29 66 47 66

1964 32 66 21 47 31 48 42 47 66

1965 38 36 19 31 41 33 41 41 41

1966 27 44 27 39 37 29 57 50 57

1967 41 46 32 28 36 41 50 53 53

1968 41 74 38 47 44 43 48 47 74

1969 58 50 26 30 33 38 33 50 58

1970 32 40 52 29 42 39 50 41 52
1 Q7 1 Jo oZ 1,1, 1,1, Jo AO DZ DZ

1972 38 63 24 43 39 40 60 54 63

1973 33 44 27 29 42 38 42 39 44

1974 31 61 26 34 36 32 42 47 61

1975 38 36 37 29 31 44 50 42 50

ly /o ZU JO Z J jZ Dj HO JO

1977 28 60 32 32 32 60 47 50 60

1978 29 43 30 24 32 40 48 40 48

1979 36 38 48 38 58 50 46 41 58

Period V o ^ o36. o A ^ CH0»0 3Z. J Jo . o
"3*5 1JJ . J J/ . H A 1 Q41 . y AA 7 ^A B

1947- s(v) 8.1 11.4 9.4 9.1 7.5 10.2 4.8 7.1

1979 Vmax 58 74 52 56 58 60 66 60 74

Vmin 26 31 19 21 23 26 24 39 41

Period v 38.9 41.6 33.1 37.2 27.8 34.3 34.9 47.1 52.3

1947- s(v) 7.7 8.8 9.9 10.2 3.1 6.2 7.6 4.8 4.4

1962 Vniax 56 58 49 56 37 52 50 60 60

vmin 26 31 21 21 23 26 24 41 46

Period v 34.9 51.4 31.6 36.0 38,5 40.4 48.5 46.3 57.1

1963- s(v) 8.1 11.7 9.2 8.1 6.7 7.8 7.8 4.8 8.4

1979 Vniax 58 74 52 52 58 60 66 54 74

Vmin 27 36 19 24 31 29 33 39 41
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Cape Hatteras, North Carolina (1917-1956)

Wind Direction

Max. Winds
from all

YR N NE E CT T T.TW NW Directions

1 O 1 7 c;qJO /. THJ 00zz TJ J AHj TQjy AnHU c 1Jl SQJO
1 Q 1 fi A 94Z T 1Ji A7H/ OftZo 9 ^ZJ 7n/U ATHJ AnHU /U
1 Q 1 Q fJ T'^JJ 97Z/ TOJZ T 1J

1

TAJH TftJO TQjy ATHJ
ATJ TftJO 1 Qi^ T7J/ 97z / ATHJ ATHJ AnHU ATHj

1 Q 0 1 JO TJJ T9jZ TQjy 97Z/ ATHJ AnHU A 0HZ ATHj
1 Q99 A7 T7J / 97z / 9QZ7 TftJO OQzy AQHy AQHy

HZ T9jz 99z ^ TlJX T7J / TlJX AQHy AQHy AQHy
1 Q9A1 y ^iH JJ T9JZ 97Z / HU ATHJ ssJJ T7J / ssJJ ssJJ

i y^D HJ TftJO 9QLy ATHJ 07z/ 9Q AQHy HO AQHy
AH J T7J/ OQzy AQHy TQjy T7J / AOHZ ATHJ AQ

1 Q9 7 An TftJO 1 AiH T7J / onzu T7J/ ASHj 1:7Jl 1:7Jl
1 Q9H1 y^O ATH J T7J/ 1 Ai D TftJO T7J / ATHJ ASHJ TQjy ASHj
1 Q9Q1 yzy AftHo T^iJJ 9TZ J ATHJ TnjU ATH X ATHJ ASHJ AHHo
1

Q

1 7 JU JZ TTJJ X
" HO TSJJ TOJo TftJO SIJX S"?JZ

1 oilly ji ATt J 9QZ 7 1 AiO TSJ J T

1

J i TlJi SAjH Ji SAjH

1 yjz A7 AQHy 9Qzy T7J/ T

1

J i ATHj AODZ AOHZ A9OZ

lyjj TftJO 7n 1 Qiy A";H J 9AZD TOjZ ATHJ ftT0J ftTOJ

LyjH T7J / T7J /
1 Qi.y Oftzo T7J /

Tljl TOjZ (CID / A70/
1 Q T\ly J J A9hZ THJO 07Z/ 0 '^ZJ TnjU AQHy AOHZ snjU snjU

7T/ J TfiJO AnHO 38JO 44 49H J 830J 8T0J
1 oili y J / DO TAjH 9nzu ATHJ TftjO 07Z/ ASHJ DH AA

1 yJO TftJO 9ftZo 1 0i z AlHi ATH J TftJO SOjZ AnDU DU

I yjy 9JZ T 1Ji 0 9zz T 1ji 9QZo T7j/ TOiy 7

1

1

1

1 QAn1 ytu AQty AAHO 9AZH A 1Hi TSJJ T9jZ 9ftZO AnDU AnDU
1 Q/i 1lyti A 1 07Z/ 1 AiO T 1Ji T7j/ 97Z/ TftjO c 1Jl CIJl
1 Q/i 91 y tz TftJO TnjU 99ZZ A 1H i TnjU TAjH AlHi AlHI AlHI
1 Q/i T1 y't J A 1 9 AZo 1 AiO OAZH TftjO TAjH T7 ASHj ASHJ
1 Q A A T7J / 9ftZo 9nzu T7J / ASHJ TlJi TQjy Jl CIJl
1 OA A 0ny 07Z/ T7j/ 97Z /

TSJJ 9ftZO ATHJ CIJl CIJl
1 QAA '^9JZ A 1Hi 9 '^ZJ T^^J J AlH i T9jZ AlH i TftjO JZ

1947 39 37 24 33 35 39 48 39 48

1948 39 60 32 22 44 40 35 33 60

xyHy T7J/ 9RZo 9AZH TnJU TTJJ TQjy T7J / AftDO QO
1 Q "^niy ju TAjH TnjU 99ZZ AnHU TSJ J A9HZ T7J / T7Jl HZ
1 Qmi y J

1

T9jZ TJ J 9HZo TAjH TSJJ HH AAHH TSJJ AAHH

1952 32 29 20 42 26 44 30 46 46

1953 45 27 27 71 61 44 37 46 71
1 01 y j't T";JJ AnHU T7j/

E\9jZ TTJJ S9jZ T7JI 79/ z 79

1 Qly J J Af>HU JD A^^HJ A 1Di AT0 J A9HZ ATHJ AOHZ ATOJ

1 yJO A7H /
A7H / 9 1Z i 9AZD AnHU AftHO TQjy TQjy HO

Period v 43.6 36.7 24.2 37.4 35.5 38.9 41.3 50.3 55.5
LyL/— S\V

)

Q Ay . H 7 A O 7y . /
ft A0 . D ft sO.J A 7D. /

1 9 siZ . J 11 .

1

1 O ^A TT195b Vmax 7 '3

/ J 7n/u A 7HI 7 1

/ i ATDJ 7n/u A9oZ ftTOJ ftTOJ

Vmin OAZD 1 0iZ 09zz 9nZU 97z/ 9ftZO TTJJ AlHI

Period v f J • u Tft nJO . U 9T ftZ J . O TA ftJD . o T9 TJZ . J An nHU . U AT 0HJ . Z S 1 1J 1 . i SS SJJ . J

1917- s(v) 8.4 8.7 7.5 6.7 6.4 9.9 7.3 12.9 12.0

1936 Vmax 73 70 47 49 45 70 62 83 '83

Vmin 35 29 14 25 20 29 29 39 43

Period v 42.2 35.4 Ik.l 38.1 38.8 37.7 39.5 49.5 55.5
1937- s(v) 8.4 10,0 7.9 12.2 9.4 7.0 5.5 12.4 10.4

1956 Vniax 66 60 45 71 63 52 52 72 72

Vmin 32 26 12 22 26 27 28 33 41

118



Cleveland, Ohio (1950-1976)

Wind Direction

Max. Winds
from all

YR N NE E SE S sw w NW Directions

1950 29 26 28 26 31 53 42 38 53

1951 39 24 23 26 32 38 58 36 58

1952 33 30 18 27 25 50 50 31 50

1953 32 21 19 29 50 44 56 40 56

1954 30 22 23 37 26 52 41 38 52

1955 38 23 18 24 30 61 47 38 61

1956 41 28 20 25 38 50 53 49 53

1957 33 29 22 29 44 55 44 32 55

1958 28 27 21 29 37 48 42 38 48

1959 33 21 27 30 33 57 46 49 57

1960 47 29 31 32 41 33 41 34 47

1961 29 32 36 27 38 44 36 48 48

1962 42 26 19 27 34 41 41 41 42

1963 32 28 18 33 63 47 44 37 63

1964 29 42 26 32 37 53 48 34 53

1965 32 38 28 47 40 44 48 42 48

1966 36 37 36 28 40 44 39 32 44

1967 32 33 21 26 36 39 59 34 59

1968 39 42 26 36 38 44 39 29 44

1969 44 39 30 30 42 39 33 36 44

1970 29 29 32 33 38 50 47 44 50

1971 38 29 19 24 30 54 47 40 54

1972 32 34 31 33 43 52 44 37 52

1973 27 32 21 36 38 41 38 32 41

1974 29 38 18 44 30 50 56 36 56

1975 28 37 28 31 34 50 44 41 50

1976 29 33 13 23 44 54 37 33 54

Period v 33.7 30.7 24.1 30.5 37.5 47.7 45.2 37.7 51.6
1950- s(v) 5.5 6.2 6.0 5.8 7.7 6.6 6.8 5.3 5.7

1976 Vmax 47 42 36 47 63 61 59 49 63

^min 27 21 13 23 25 33 33 29 41

Period v 34.9 26.0 23.5 28.3 35.3 48.2 45.9 39.4 52.3
1950- s(v) 5.9 3.6 5.5 3.4 7.1 7.9 6.6 6.0 5.2

1962 vmax 47 32 36 37 50 61 58 49 61

Vmin 28 21 18 24 25 33 36 31 42

Period v 32.6 35.1 24.8 32.6 39.5 47.2 44.5 36.2 50.9
1963- s(v) 4.9 4.6 6.6 6.8 8.0 5.4 7.2 4.3 6.3

1976 Vmax 44 42 36 47 63 54 59 44 63

Vmin 27 28 13 23 30 39 33 29 41
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Chattanaoga, Tennessee (1941-1974)

Wind Direction

Max. Winds
from all

YR N NE E SE s SW w Directions

1941 22 22 1 ft10 O ft29 o y24 o c35 O C35 O 1
31

o c35

1942 28 23 25 23 /. o4Z /. o4Z /. o4Z A A40 A O42

1943 35 24 Oft20 31 34 o oZJ 45 A O43 A C45

1944 26 23 15 23 Ju o oJZ o oJo A O4J A O43

1945 O ft29 34 1 ft19 OO28 34 o cJ5 OA30 o O33 o c35

1946 29 31 22
O C35 O

36
ti o62 c y54 O O38 ^ O

62

1947 23 28
O /24 o o22 O O28 45 71 64 71

1948 24 28 O O28 o o32 OO33 41 C A54 OA30 C A54

1949 ft29 56 14 Oft20 onzy 0 oJZ /. 141 O 131 3o
1 ft CA1950 11 25 1 Q JU /. 141 OQJo o/.J4 OAJ4 A 141
1 ft C 11951 38 21 0 1 0/. o 4o /. o4Z j/ C7

1 ft C 11952 27 28 15 1. 74/ o oJZ 40 C75/ A 04J C75/
1 ft C O1953 o cZ5 2.1

1 -7

1/ 4z otJo OQJo 4j DU OU
1 ft C A1954 /O ZU OQzy 07J/ OOJZ A A44 /•A44
1 ft c c1955 o oZJ ooJZ L2.

07LI 07il 4D / o4Z A 141 A e:4D

lyDD O 1 Jo 1 c
1

J

OQ 00jZ 07J/ C 1Di A 04Z J>1

1957 ooLL Id OQzy OOJZ C 1Jl C 1
ji 0

1

Ji
c 1Jl

1 ft C O1958 21 O 121 41 1 o18 O 131 /. 7
"tl

/. o4Z o oJZ A 74/
1 ft C ft1959 23 Oft20 O 121 O 1Zl O 7LI C 0

_>J
OOJJ OAJU ROJJ

1 ft ^ ft1960 27 31 1 o12 o /.Z4 OOZo 41 or>JO OQjy A 141
1 ft ^ 11961 22 23 1 /

O 1Zl /. 141 OOJZ 41 OAJU A 141
1 ft ^ O1962 25 24 1 c15 y OOJZ or\ZU OQJo OQJo OQJo
1 ft ^1963 34 22 15 O 1Zl O 0ZJ OOJZ 0 1Ji 07il 07il

1964 33 26 18 29 o o32 49 07il o oJZ AO4y

1965 28 24 19 22 28 37 33 48 48

1966 32 42 26 30 38 29 37 33 42
1 ft /! "7

1967 / ft40 O ft29 1/
O O23 O O32 o/.34 OQzy 0 oJJ An4U

1968 34 24 1 /
14

Oft29 O ft29 o o38 o o32 o oJZ OO38
n r\ / ft1969 26

'5 ft30 14 o o32 o oJJ OA34 o oJZ 0 7il 07il

1970 29 28 21 30 33 39 28 37 39

1971 33 33 29 28 28 37 32 30 37

1972 32 29 23 31 32 31
o o23 y ft40 AA40

1973 26 37 14 32 33
y o42 O 131 o H36 A O42

1974 22 34 1 o
18 o o33 Oft30 A 141 AA40 07il A 141

Period v 27.8 28.3 19.7 27.5 32.2 38.7 39.2 38.4 45.9

1941- s(v) 5.0 1.1 6.3 7.1 4.4 8.3 10.0 8.5 8.7

1974 vmax 40 56 41 47
y o42 62 71 64 71

Vmin 21 20 1 ft10 9 o oZJ onZO o oZJ OAJU O R
J->

Period v 2.1 »\J 1 Q 7 9Q ^ JJ . Z Ar> 1 LL Q L 1 S LCk Q

1941- s(v) 4.6 8.4 5.6 7.3 4.6 8.7 10.5 10.3 9.9

1957 vmax 38 56 31 47 42 62 71 64 71

Vmin 22 21 10 20 24 23 30 30 35

Period v 28.6 28.1 19.6 25.5 31.2 37.4 33.5 35.4 41.8

1958- s(v) 5.3 6.0 7.1 6.4 4.2 8.0 5.1 4.6 4.7

1967 Vmax 40 42 41 33 41 53 42 48 53

Vmin 21 20 14 9 23 20 23 30 37
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Nashville, Tennessee (1950-1974)

Wind Directon

Max. Winds
from all

YR N NE E SE S SW W NW Directions

1950 29 30 13 30 36 28 32 45 45

1951 32 22 14 30 30 37 54 44 54

1952 24 28 20 40 28 35 38 67 67

1953 35 19 27 29 29 28 36 69 69
1954 40 28 22 23 32 32 36 40 40

1955 29 25 19 21 27 26 49 39 49

1956 34 25 24 28 28 28 44 45 45

1957 40 19 22 31 33 31 38 37 40

1958 36 21 18 25 40 30 58 43 58

1959 27 18 16 20 40 40 40 34 40

1960 48 16 18 32 34 30 38 40 48

1961 21 15 31 31 25 41 40 32 41

1962 34 21 23 22 39 34 35 47 47

1963 28 29 13 24 36 40 39 50 50

1964 28 20 16 34 26 34 41 45 45

1965 31 36 23 30 37 42 32 50 50

1966 28 35 20 37 39 32 28 53 53

1967 21 25 16 30 36 38 32 33 38

1968 23 31 17 34 36 44 30 32 44

1969 19 35 13 31 31 40 44 38 44

1970 20 22 16 40 34 40 38 36 40

1971 30 37 18 36 44 38 26 33 44

1972 39 31 15 31 32 41 46 49 49

1973 20 28 23 35 35 39 33 37 39

1974 21 34 21 38 37 38 37 37 38

Period v 29.5 26 .0 in 119.

1

30.5 33.8 35.4 38.

6

43.0 47 .

1

1950- s(v) 7.6 6.6 4.5 5.7 4.9 5.2 7.6 9.7 8.2

1974 Vmax 48 37 31 40 44 44 58 69 69

Vmin 19 15 13 20 25 26 26 32 38

Period v 32.9 22.2 20.3 28.3 31.8 32.2 41.9 44.6 49.7

1950- s(v) 7.6 5.0 5.2 5.5 4.9 5.0 7.9 11.7 10.3

1961 Vmax 48 30 31 40 40 41 58 69 69

Vmin 21 15 13 20 25 26 32 32 40

Period v 26.3 29.5 18.0 32.5 35.5 38.5 35.5 41.5 44.7

1962- s(v) 6.2 6.0 3.7 5.2 4.4 3.4 6.1 7.6 5.0

1974 Vmax 39 37 23 40 44 44 46 53 53

Vmin 19 20 13 22 26 32 26 32 38
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Richmond, Virginia (1951-1979)

Wind Direction

Max. Winds
from all

VDI Is. IN
IT c0 ow uw INW uirecuions

1 Q 1 zy 9Qzy 9Qzy 9Qzy 9Qzy 90jy 9Qzy 9";JJ 9Qjy
1 Q '^9
J. 7JZ 97 9AZD 9AZh A'^H J 9Qzy 9ftZO 99Zj Hj A R

LyjJ Z J 9'3Zj 9 "3
Z J 9AZO 9ZJ 9ftZo 97Z/ 9Qzy 90zy

9"^Z J 9"^ZJ 9"^ZJ J7 9AZD 97 9'^ZJ 9Qjy jy
9Qzy 9Qzy 9"^ZJ 9Qzy 9"^Zj 99jZ 9nZU AftHo Aft

9 9ZZ 9Qzy 1 AID 97z / 9AZD 9AJH 9'^Zj 90zy 9A

1 Q ^ 7 9 TZ J 9

1

ZJ 99ZJ JJ A 9 99JJ 9AZO 90zy /. 9

1 yJO 9Z J 9Qzy 9A 9Qzy 99Zj 99Zj 9 9ZJ 90zy 9A

1 Q1 y jy 9Z J 97z / 9 SZJ JU JJ 9Qz.y 9QZ7 97z / JJ

1 you 97Z / 9AZH 9AZD 9 1Zl 9QZ7 99ZJ 9ftZO 99JJ 99JJ
1 Q^l JO 9A '^ftJO ^9j^ A9 91J

1

97J / A9

JU 9ftZO 1 Q1 y "^0J\J ADHU JH 99JZ 99JJ JU

iyoj "^9JZ 9AZD 1 Q 99ZZ 97z / 9Q£.y AlH 1 9ftJO AlHi

JH JO 90 9

1

9A AA JU 98JO AAHH

J7 ^9JZ 91 JU 9A JO 99j^ 98JO OQJ?
1 QA^1 yuu JO 9A 9A 9Qy 97 JO 99J ^ AAHH
1 QA71 7 o / ju 9QZ7 1 71 / 90^u 1Q1-7 A9H^ JJ 97J / A9H^
1 QAA 9QZ 7 1J 1 9^ZJ 9A J 1 AAHH 98 9AJD AAHH
1 QAQ1 yoy JO JJ 1 AID 9RZO 9AZH 9AJD 99JZ 97J/ 9ftJO

1970 32 28 19 22 28 32 40 34 40

1971 32 29 19 27 19 44 34 48 48
1 Q79ly / £. 9QZ 7 9Qcy 97 jy 9R^0 j^ 91J

1

AAHH AAHH
1 Q7 9Qi.y oy 9AZH ZO 9 1z 1 97J / 9QJ7 S9JZ jz
1 Q7A1 7 / H 97Z / ZJ "^9JZ 1 QLy 1 A 9QJ7 9AZD 9AJH 9QJ7

1975 24 33 22 20 19 38 38 44 44

1976 29 28 22 24 23 34 38 37 38
1 Q77i y / / JJ jy 1 Qly jD 1 y 9AJD 99JZ A9HZ A9HZ

i y / o 97Z / jU 1 Q1 y 9 1Z i 9Azt LIH / 99JZ 99JJ A7H/
1 Q7Qi y / y J 1 9AZD 99ZZ 9QZ7 JJ 9ftJO 97J/ AftHO AftHO

Period v 30.0 28.6 22.8 28.7 26.5 35.3 31.0 37.4 42.2
lyji— S\.v; D.J /. /A. 4 4. J 0.4 A 9D.J A RO.J c cJ.J A A0.0 A 9O.J

1979 Vmax jU jy 9AJH jy /. 9 It 1H i ^9jZ jy

^min
99ZZ 9"^Z J 1 AiD 1

Q

ly 1 A 99ZJ 9nZU 97Z / 99jj

Va^^ ft/1 9ft ftZO . o 9A QZD . y 9"^ QZJ . 7 1 AJ i » H 9Q AZ7 . D 91 8J 1 . 0 97 8^ / . 0 9A QJH . y Al 1HI . 1

1951- s(v) 7.8 3.6 4.8 10.1 5.9 6.4 5.1 6.3 8.0
1963 Vmax 50 36 34 59 43 44 41 48 59

^min 22 23 16 21 23 23 20 11 33

Period v 31.1 30.2 21.7 26.3 23.5 38.6 34.0 39.7 43.3
1964- s(v) 4.4 4.6 4.1 5.8 5.2 4.6 4.2 6.2 4.2

1979 vniax 39 39 32 39 33 47 40 52 52

Vmin 24 23 16 19 14 32 26 32 38
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Lander, Wyoming (1950-1979)

Wind Direction

Max. Winds
from all

YR N NE E SE S SW w NW Directions

1950 26 29 17 34 50 71 57 40 71

1951 38 36 57 31 59 60 58 44 60
1952 36 33 22 36 48 50 51 30 51

1953 46 40 17 30 51 62 55 48 62

1954 29 29 18 23 57 60 55 44 60
1955 22 33 30 33 48 73 67 55 73
1956 26 31 30 46 29 53 57 38 57

1957 26 26 30 25 43 78 51 50 78

1958 35 29 24 34 40 66 75 38 75

1959 37 42 24 35 33 57 50 45 57

1960 24 32 18 19 42 61 45 34 61

1961 33 30 20 30 38 57 65 56 65
1962 23 33 15 26 43 52 56 42 56

1963 40 29 21 26 43 56 38 34 56
1964 24 28 14 26 40 73 47 46 73

1965 32 26 33 31 29 56 59 52 59

1966 33 32 34 21 43 66 61 34 66

1967 31 29 20 23 42 73 50 51 73

1968 38 29 20 29 36 43 50 42 50

1969 25 32 16 22 57 57 50 43 57

1970 29 29 16 18 50 60 54 34 60

1971 32 29 16 30 31 61 47 34 61

1972 28 30 18 31 36 80 50 45 80

1973 27 26 16 17 34 45 45 40 45
1974 27 22 22 29 44 70 43 34 70

1975 39 25 21 29 34 47 43 32 47

1976 23 28 32 25 40 45 40 33 45
1977 19 31 18 35 45 50 42 47 50

1978 32 28 23 35 38 46 44 44 46

1979 21 28 24 26 33 61 47 28 61

Period v 30.0 30.

1

22.9 28.5 41 .9 59.6 51 .

7

41 .2 60.8
1950- s(v) 6.5 4.1 8.6 6.3 8.1 10.2 8.4 7.5 10.0

1979 Vmax 46 42 57 46 59 80 75 56 80

19 22 14 17 29 43 38 28 45

Period v 31.0 32.0 23.8 30.3 44.3 61.9 55.1 42.9 63.7
1950- s(v) 7.4 4.4 10.6 6.6 8.2 8.5 9.1 7.5 8.3

1964 vmax 46 42 57 46 59 78 75 56 78

Vmin 22 26 14 19 29 50 38 30 51

Period v 29.1 28.3 21.9 26.7 39.5 57.3 48.3 39.5 58.0
1965- s(v) 5.7 2.7 6.3 5.6 7.5 11.4 6.1 7.4 10.9

1979 vmax 39 32 34 35 57 80 61 52 80

19 22 16 17 29 43 40 28 45

i^U.S. GOVERNMENT PRINTING OFFICE: ISA** '21 997 26
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