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A COMPUTER PROGRAM TO ANALYZE DIFFERENCES IN SIMULTANEOUS
WIND SPEED AND DIRECTION MEASUREMENTS AT SERVAL STATIONS

INTRODUCTION

Every day thousands of meteorological observations are made
across Canada and the United States for the purpose of calculating
forest fire danger. Generally the instruments are 1located in open
areas adjacent to an administrative office. This office may be a
ranger station, a sawmill, an airport, a fire tower; in fact it may
be any permanently manned structure involved in the administration or'
use of a forested area.

For the majority of meteorological observations such as
temperature, rainfall and relative humidity it is not difficult to
find a clearing of sufficient size so that the instruments are
unaffected by adjacent obstructions. In the case of wind
measurements, however, the influence of obstructions such as
buildings and trees can be felt for a distance of several times the
height of +the obstruction on the downwind side. 1ills and valleys
can also greatly affect surface wind speed and direction. In
predominately forested areas there are few sites available other than
airports which are completely open for considerable distances in all
directions. If nothing else, the office buildings themselves have
some effect on wind speeds when they are upwind from the anemometer.

While anemometers are generally exposed in the largest space
available, no two open areas are identical. As the size of the
clearing becomes smaller wind speed in the clearing is also reduced.
Furthermore, clearings are rarely perfectly round so that the
reduction in velocity varies as the wind direction changes.

Aside from not having a sufficiently large clearing, many other
problems with regard to anemometer exposure present themselves. When
a number of independent organizations are providing weather
observations for a central agency, it is not likely that mast heights
will be uniform for all of the organizations, or possibly even within
an organization. Furthermore, due to budget constraints aneometers
are frequently mounted on the roofs of buildings, which causes a
number of additional problems not associated with masts. On the
other hand, an anemometer located at a fire tower which is on a high
exposed site may have readings somewhat in excess of +those measured
at lower elevation airports.



All of these# considerations and many others make it nearly
impossible to define a standard exposure for anemometers which are
used for fire danger rating purposes. Without a standard exposure,
there is no way to compare wind observations at two different
stations. Of greater importance with respect to fire control
personnel is the fact that as wind speed increases, fire danger
increases also. Furthermore, the increase in fire danger with
increasing wind speed is exponential, (Simard, 1968 a,b) which means
that the rate of increase is faster at high wind speeds than low.
Therefore if two stations record different wind speeds they will have
different fire dangers. For the purpose of calculating an area
forest fire danger, it is necessary to know whether the differences
in wind speed and hence fire danger at a number of stations are real
or simply caused by variations in anemometer exposure.

DISCUSSION

In an effort to solve the above mentioned problem, the computer:
program "WIND" was developed to statistically compare wind
observations at a number of different stations. The basic assumption
is that airport winds are a valid measure of the overall surface
winds. There are provisions, however, for comparing observations at
up to five airports at one time.

In fact, ideally the airport observations should first be
compared with geostrophic wind measurements at 2,000 to 5,000 ft.
above the surface. This will determine whether or not measurements
made at an individual airport are in fact revresentative of the
general wind flow patterns. To do this, simply substitute the
geostrophic winds for airport winds and airport winds for sheltered
stations and follow the procedures described in this paper for
comparing surface stations. This two step procedure will allow the
comparsion of sheltered station winds with a true standard value.

Using the airport winds as a base, the program compares the wind
speed and direction as measured at any number of non-airport
stations. The average wind speed and wind speed ratios of the two
stations are computed individually in eight directions. The standard
deviation, standard error of the mean and significance of the
difference between the average wind speeds at the two stations is
also computed for each direction.

With the data provided by the program, one can adjust wind
observations at the sheltered station so that they are comparable to
the observations at the airport without the difficulties of
attempting to determine the effect of the particular orientation of



the station or the clearing size. The measurement at the sheltered
station 1is simply divided by the average ratio between the two. To
adjust the airport winds to those measured at the sheltered station,
one simply multiplies the ratio times the airport winds.

In practice, if there are a number of stations to be considered
each day and little time available for computation, a simple table
could be prepared for each station showing station wind measurements
and adjusted values for each direction. Prior to preparation of the
table, the significance of the difference between means should be
examined to determine whether or not there is in fact an actual
difference between wind speeds at the two stations in each direction.
For example, in the sample problem considering Caribou and Bristol ,
the values of t which are presented on page 27 indicate that at the
95 per cent level of confidence no conclusion about the difference
between the stations can be drawn when the winds blow from the
Northeast (Samples 1 and 9), East (Samples 2 and 10), or North
(Samples 8 and 16). Therefore there would be no reason to adjust
winds from these three directions. It should be noted however that
the difference from the Northeast is significant at about the 75 ver
cent level of confidence, and the small sample size (9 observations)
warrants further analysis with additional data and consideration for
inclusion in the adjustment table.

A second simplification can be achieved if the significance of -
the difference between the ratios in each direction is examined.
Wherever the ratios are approximately equal, a number of directions
could be placed in one class as 1long as there is no significant
difference. For example, the six directions 1left (including
Northeast) could be placed in three groups with negligible additional
error. If they were placed in only two groups, the extreme wind
speed ratios in each group would be significantly different. Thus,
Northwest and Nemaffheast could have the same adjustment, Southeast and
West would be placed together, and finally South and Southwest would
be placed in one group. This is illustrated in Figure 1.
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FIGURE l. Diagram of Adjustment Factors for
each Direction in the Sample Program.



It can be seen in Figure 1, that the greatest adjustment is
required when winds blow from the South and Southwest, with the
amount of adjustment gradually decreasing to zero when winds blow
from the North and Northeast. Since the purpose of this paper is to
discuss the application and use of the computer program, no attempt
will be made to explain the reasons behind the wind speed ratio
pattern which is illustrated in Figure 1.

In addition to the direct application for fire danger
computations, the data provided by the program allows a number of
questions to be answered with regard to wind measurements. For
example: (1) Does the wind tend to blow harder from certain
directions than others? Is this difference significant? (2) Do two
stations have identical exposures? (3) How variable are the wind
speeds? (4) Is there any significant shift in direction between the
two stations?

The program also analyzes wind direction differences between two
stations. The purpose of this is to determine whether or not there
are statistically significant shifts in direction caused by the
particular orientation of +the sheltered station. The statistical
output is the same as for wind speed. Looking again at Caribou and
Bristol it can be seen in the 2nd table on page 29 that there is a
marked tendency for East and Southeast winds to be shifted to the
South at Bristol. North winds are shifted to the West. From the t '
values presented on page 29, it can be seen that in five directions
(East, Southeast, West, Northwest, and North) the shift is
significant at the 99 per cent level of confidence. The shift from
Southwest is significant at the 95 per cent level of confidence. No
conclusion can be drawn with respect to Northeast and South.

In conclusion, this program provides the basic__data necessary
for adjusting wind speeds from a number of statidns to a standard
value. This allows for the preparation of valid area fire danger
forecasts. The data also enables two or more stations to be compared
with each other to determine their similarities and differences with
respect to wind speed and direction measurements.



USE OF THE PROGRAM
l. GENERAL
This program is written in Fortran IVG language and requires 96K

of core storage.

" The approximate execution time on the IBM 360-65 may be
determined by the following formula:

T = ,08(N-1)! + .,08n + ,02(N-1) + .07
Where:
T = Time in minutes

N

Number of open stations

n Number of sheltered stations

As a rule of thumb, it requires about 0.1 minutes per
comparsion. Note that all open stations are compared with each other
- hence the need for a limit of five.

2. LOADING SEQUENCE AND INPUT DATA

Before the job is submitted, the data deck must be in the proper
sequence. The data deck is made up of two sections. The first
section can contain from one to five stations, each station
containing up to ‘100 cards, with five observations of wind direction
and speed on each card. All stations in this section are compared to
each other, averaged, and the average compared to each station in the
second section. If the first section contains only one station, then
it is compared directly to each station in the second section. The
second section, unlike the first, can contain any number of stations
but again a maximum size of 100 cards per station is mandatory. The
first card ofieach station must be a name card containing the name of
the station or a blank card if names are not used.

Similarly, the first card of the data deck itself must be the
data control card through which the user stipulates the restrictions
he wishes to apply to the program. It is also of vital importance
that the order of data for each station be correct. It is up to the
user to ascertain that the proper data items of one station
correspond to the data items of the other station. The function of
the program is to match each pair of observations (one from each
station) sequentially, i.e. the first observation of the first
station vs. the first observation of the second station, the second
observation of first station vs. the second observation of the second
station, etc.



a)

DATA CONTROL CARD

This must be the first card of the data deck. It is used to
supply the system with the necessary information for processing the

data.

Column

1-7

21-23

24-26

27

28

29

30

31-33

34-80

Description

Not required (could be used to name the card).
Card code number =-- always 9999.
Not used.

The number of stations in the first section of the data
deck. The number must not exceed five. If this column is
blank or zero, it is assumed there is one station in this
section. ’

The number of numerical data cards per station, excluding
the station name card. Each station must contain the same
number of data cards and this number must not exceed 100.

The angle of deviation of the direction =-- can be 45°, 90°°
or 180°, If these columns are blank, the default option is
45°, Any pair of observations which have a difference in
direction greater than the stipulated angle will be
rejected for the wind speed analysis routine. Only zero
directions are rejected for direction analysis.

Any character in this column will suppress the 1listing of
'Zero Direction and/or Speed’'.

Any character in this column will suppress the listing of
the wind speeds.

Any character in this column will suppress the 1listing of
the wind direction classification.

When the second section of the data deck contains no
stations, a character must be inserted in this column. 1If
there are stations in the second section, this column must
remain blank.

These columns must always be blank, as they are used by the
program.

Not used.



b) STATION NAME CARD

This card contains the name of the station. It must appear in
front of the numerical data cards for the station. In the case where
no. station name is required by the user, a blank card must be
inserted in place of the name card.

Column Description
1-30 Station name
31-80 Not used.

c) STATION AVERAGE NAME CARD

This card has the same format as the station name card. On it
the user can supply a name for the computed average of the stations
in the first section of the data deck or leave it blank if he does
not wish to use a name. Regardless of whether or not a name has been
used, this card must appear immediately following the last station in
this section when there 1is at least one station in the second
section. (For card format, see station name card.)

d) DATA CARDS

Columns

1 Not used.

2-21 Five wind direction and speed observations, of four
columns length each, according to the following
format:

1st column - blank.

2nd column - wind direction (0-8).

3rd & 4th columns - wind speed (00-99)
A sample of the data would look like:

5 817 108 814 416 507
5 410 306 312 508 607

The 5 in column 1 was used to denote the month for convenience.
A nine in the direction column causes the pair of observations to be
rejected.



3. DESCRIPTION OF PROGRAM

The program is composed of a main program and eight subroutines:
CALCU, AVRAGE, SETDIR, DEGREE, ZVALUE, SETUP, SDEV and TFRM. The
following section briefly explains the function of each.

The main program reads all the data cards including the data
control card. It checks these cards for errors and moves the data
into storage, making it available for later use. This program also
controls the sequence of operations. Depending upon the information
on the data control card, the main program decides what procedures
must be invoked in order to process the data.

Subroutine CALCU compares and analyzes the data according to the
stipulations of the data control card. The selected observations are
set up in two - eight column matricies; one matrix for wind direction
and one for speed for each station.

Subroutine AVRAGE accumulates and averages the data of all the
stations in the first section of the data deck and lists the average
under the name supplied by the user on the ‘'station average name
card'.

Subroutine SETDIR rearranges and prepares the wind direction-
arrays for processing by subroutines SDEV, DEGREE and ZVALUE
respectively.

Subroutine SETUP rearranges the wind speed array formats for
entry into subroutines SDEV and TFRM.

Subroutine SDEV calculates the standard deviation of both the
wind direction and speed arrays using the following equation from
Freund (1960):

(1) n szi- (in)2

n(n - 1)

This subroutine also calculates the number of observations per
sample, the sample mean value, and the standard error of the mean;
the latter with equation (2).

o’x=—o

(2) n

Subroutine TFRM calculates the significance of the difference
between the means of the wind speeds using the following equations
from Freund (1960):

For (n1+n2)/2> 30 . - X - X,
(3) - 7 z
(o) (a,)

1 + 2

oy )



For (n:L + n2)/2 < 30

X1 7 %2

t =

(4) (- D (0P + @y - (x)® [

(nl + nz) -2 n, n,

Subroutine ZVALUE calculates the significance of the difference
between the means of the wind directions. Using equations (3) and

(4).

Subroutine DEGREE converts values of wind direction obtained
from subroutine SDEV to degrees. The representation of this data in

degrees makes the direction analysis more easily interpretable by the
user.

4., ERROR INDICATORS AND MESSAGES

The program has built-in checks which list messages when certain
errors occur in the station data or the data control card. The-
acutal error messages are self-explanatory and are produced when:

1) The data control card is missing or incorrectly
specified.

2) The number of records per station is incorrect.

3) Erroneous reading of a data card.

4) Missing station name card.
5) Data overflow.

*
The majority of these errors cause an abnormal termination. The
error must then’'beée corrected and the job rerun.

5. OUTPUT AND PRECISION

'~ Three of the output listings are optional:
1. Zero direction and/or speed,
2. Wind speed classification,
3. Wind girection classification.

Their 1listing can be suppressed by inserting any alphanumeric
character in the proper column of the data control card.



a) Zero direction and/or speed listing.

The program disregards any pair of observations where one or
more of the data - items -are missing. It also disregards zero wind
directions and/or speeds. The zero values are listed, however, with
the corresponding direction and speed of the other station.

b) Wind speed classification and ratios listing.

. Wind speeds of both stations are listed, together with the speed
ratios. _The. data from each of these stations are listed under the
corresponding station name, and the ratios are listed under the title
'Wind Speed Ratios®'. Each station, including the ratios, are 1listed
in eight columns, each column being a particular direction.

7 NW NE 1

6 W < >E 2
5 SW SE 3
v
S
4

FIGURE 2. ﬁiégram of Numerical Values Associated
with each Wind Direction.

Also 1listed across the top of the page are the numbers 1l to 24
for easier reference to subsequent listings.

The choice of column in which to list the wind speeds and ratios
is based on the directions of the observations at the secondary
station. For example, if the direction of an observation of the
secondary station were 2, then the wind speed of that station would
be placed in column 2; similarly, the corresponding wind speed of the
primary station and the ratio would be placed in column 2 of their
respective tables, regardless of the direction at the primary
station. ‘ ‘ ‘
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The ratio is calculated by dividing the wind speed of the
primary station into the corresponding speed of the secondary
station. The resulting ratio is then rounded to two decimal places.
At the end of each list of wind speeds appears the numbers 99 or
99.,00. These numbers are necessary for programming purposes and have
no effect on the results.

<) Wind speed analysis listing.

Using the listing of the speeds described in section (b) above,
the program now lists the number of observations per sample, the
first observation of each sample, the sample mean value, the standard
deviation and the standard error of the mean. The resulting values
appear in double precision accuracy. The samples are numbered under
Sample No. from 1 to 24.

d) The significance of the difference between the means
listing.

The final analysis of the wind speeds is a computation of the
significance of the difference between sample means. The numbers to
the left of each equal sign are the sample numbers. The double
precision number on the right is the significance of the difference
between the means of these samples (value of t). All the samples are
sequentially compared with each other.

e) Wind direction classification listing.

The directions, from 1 to 8, of +the primary station in the
comparison are listed across the top of the page. The directions of
the other station are then listed under each corresponding direction
of the first station. The name of the station whose 8 directions are
listed across the top of the page appear to the right of these
directions.

This is a reversal of the procedure used to determine the proper
column for the speed analysis. In the wind speed analysis the object
is to determine the ratio for the direction which prevails at the
forestry station. In the present case, the object is to determine
the shift in direction at the forestry station relative to the
airport.

When a pair of wind directions are 180° apart, the shift is
always assumed to be in a counterclockwise direction for winds
blowing from Southwest through North. For winds blowing £from
Northeast through South, the shift is always assumed to be clockwise.
This may introduce a slight bias since it is not possible to
determine which way the winds are shifted. If, on the other hand,
the direction of shift were alternated for each pair of observations
which are 180° apart, the average of these adjusted values would
indicate zero shift rather than 180°. Also, the standard deviation
of the wind direction would be artificially increased. Since the
number of pairs which are 180° apart will normally be a very small
proportion of the total sample, this should not introduce any
appreciable error.
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Similar to the listing of the wind speeds, the number 99 appears
at the end of each column. This signifies the end of the data for
that column and has no bearing on any of the wvalues 1listed. The
directions 1listed in all but columns 4 and 5 have been adjusted to
bring them numerically closer to the corresponding direction of the
primary station 1listed across the top of the table, using the
following procedure:

In column 1 the number 8 is subtracted from all directions
greater than or equal to 6. In column 2, the number 8 is subtracted
from directions greater than or equal to 7, and in column 3 from
direction 8. In column 6 the number 8 is added to direction 1. In
column 7 the number 8 is added to all directions less than or equal
to 2, and in column 8, 8 is added to directions less than or equal to
3. \

f) Analysis of the wind direction listing.

This 1listing 1is represented in the same format as the one
described in Section (c) above. This is an analysis of the wind
directions, also in double precision accuracy. Note that the first
observation is the adjusted value which is listed in the first row of
the wind direction classification listing (e) and not necessarily the
actual value in the data itself.

g) Directions in degrees listing.

The results of Section (f) above are converted to degrees, by
multiplying each of the values by 45. The values in degrees are then
listed in the same format as (f), with the exception that the second
column contains the average difference in degrees between the two
stations.

h) Listing of the significance of the difference between
the means of the directions. (value of t)

The sample numbers appear on the left of the equal sign and the
difference between the means on the right. Double precision accuracy
is used.

References
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FORTRAN

ccel
cCce

ccez
CCCs4
ccce
ccce

ccer
ccce

ccce
ccic
el
cClz
cc1z

CC14
ccile
CCle
cc1v
CC1E
ccle

ccac

ccal
(czz
ccez

CCz4
Crecs
Crze
ccen
ccze

IN C LEVEL

Chsts
Crdss
CHtee
CHtee
CHee
Codds
Chass

Cress

<

CHa%s

w
9
N

Ca%%
Crass
Crsss
Cress
CHa%s

4

€e
CHexs
Crtes

71
Ctst

Cra%s

74
£F

CHtes

APPENDIX I PROGRAM LISTING

1, ¥(D C MAIN
THIS PRCGRAVM CLASCSIFIESy CCMFAKES ANC ANAL YSES WINLD CIRECTIGNS AND
SPFLCPS CF Twl CR MORE STATICAS.

FECGFEMNMNED EY Jo Mo VALEMNZUELA

NINMENSICN WS(B) gk (S,6CC) 4ELCIS) 4PLW(S) ,TITLF(S5,12),CAVE(ECC),

1hAVELECT)

INTEGER DI (5) 4C(5,5CC)
MAIN DATA CCANTRCL CeRC PELT oNC CHFCKEL,
REAL (1 9CyFRR=114) PCTL o NCFoNRCS,NANCLE,ZP1,FP24P34FSTHBLCILBLWS
CrRVAT (7X'14'8X.Il.21?.5é1o02l
IF (ACTLNFLCGGS)CC TC 114
TF{NCPGTeSe (R,NRCEL,GTLICM)CGC TC 200
N_VRER CF CRSERVATICAS PEF STATICN CETERMINEL.
[I=8*ARDCS
WRTTF(3,555) I1,NCF
FORMAT (1X4 01Q= ,123,ICX,'NCF= *,11)
K=1
KF=(
IF(KF.EG.1)Gr TC 71
GC 1C FR
THE FCLLCWING FOULER STATFMENTS CHECK FCF:
1-CCRRFCT NUNMBFR CF CPSERVATIONS,
2-MCRE THEAN CANE CFEN STATION,
2-/N CFEN STATICN HAS BEEN REAC,
4-p SHELTERECL STATIUN +AS BFEM REAC.
IFCITNELINGE TF 11C
IF(NCPLLELLICC TC (€6+99),K
IF(KkFLEQC.2)GC 10 ©¢
IF(KLEC.NLFICGT T1C €
K=ke+1l
GC 1C &8
FQCM STATFNENT 71 TC 74 IS THE RCUTINE PERFCRMEL AFTER REACING THE
LASY TFEN STATICN ANC CEFCRE REACING THE FIRST SHELTEREC STATION.
KF=2 .
VHEN CAMLY CPFN STATICANS A&E USFT THE FCLLOWINC STATEMENT IS EXECLTEC.
IF(FST.NF,RLLINIGC TC S5CN
k:?
CALL AVPACGF (DobwKF IT NCFLLAVE,LAVE)
THFE STATICN MPANF AMT MUMEER IS FEAT.
PEAD (1,74,FFR=116G,EAC=5CC) (TITLE(]l,KL)skKL=1,15)
FIRMAT (15842)
REA (1,74,FRR=11C,FNC=50C) (TITLFIK,KL)kKL=141%)
1=C
FC 1C L=14ARES
THF STATICN CATA IS RELC, FIVE ITEMS PEFR RECCRT,
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cces,

cerre

cr2]
cczz
cc2z
CC24
(i
cCz2e¢
cC27
CC2E
c(3¢
ccac
Ccan
CCaz

CC42

CCeC
CCel
CCez
CCe?
CCéq

Cces
CCee
Ccen

CCee
crec
ccic
cci
€C1z
ccq?
CC4
ccis
CCe

cCcy
CCre

CHdds
CHrsx

1
Crttx

CHatd
Cress

CHdsh
<

114
11¢

2Ccc
117

€CC

REANY(] 42 g ERP=TC4FMF=500) (FLOCJ) 9PLW (J) 9Jd=14C) o (CIIMYI o KSIN)eN=1,€)
FORMAT (1 XS (1X 3P 322)«T3,8(11,F2.0,1%))

THE FCLICWING KOULTIME,y TO STATEMEAT 17y, STCRES 2LL CATA ITEMS INTC
THFIF CCPRISFCNCIND ARPEAYS,

P 1C J=1.°

TEARLO T FCaPLI (U el FafFLlh () et CaFIWSICC TO 2C

IFIDTCJ)GTLEIGE T 2C

I=1+1

Cl¥,1) =710

W{K,I) =hS(J)

GC 1C 1€

I=17+1

D(k,l’z‘l

PlK,1)==1.C

CONTINLF

CC 1C 4

ALL THF CPFN STATICMNS HAVINC SFFN FFECy KF IS SET TP 1.,

KF=1

A CALL IS MACE TC SULFFCLUTIMNE AVRLACE YO ACCUMULATE ALL THE CIRECTIOMS
AMDY SPEFRENS £F THFE (FFN STATILANS,.

ITF{F ST AFLRLED)ICC YL €7

CALL ANFAGF (CobhokKF 4] 1 aNCF CAVE 4w AVF)

IF(NCP.CY.2)0C TC <F

V=]

A=

CALL CALCU (TITLE oC ool T o ACFE s KF oM gNg I NANCLF,BLTI,P1,PZ,P2)
1IFUIT R, C)GC T 2(C

cC 1C 2372

SUERCUTINE CRALCL TS CALLET T¢ PECIN THE COMFUTATICN OF THE DATA,
AVM=NCP-]

DO €0 M=] AN

ME=tM4+ ]

CC €C M=NMENCF

CALL CALCUL (TTTULE 90 gk oTT oNCFgKF gMghy TKyNAPCLF,CLET,P1,P2,P7)
IF(IT.{R.TC)GC Tr 2CcC

CONTINLE

Gr 1C 2373

THF FCULLTWINC ECULTINES ARE ERS(CF CHFCKS,

WETTE(2,11)

FCEMAT(OE XY, *CEAC CFRECET)

ct 1C &cr

FRITE(2,111) (TITULOAUK kL) 4kLl=1,41¢)

FCONMAT (VJCARCS (NEGQULAY FEP STATICNY// 31X, Y CURRENT STATION S v,

11542)

Gr 10 Sc¢
WRTTF(?,1164)
FORMAT (11X, '844¢YTHEFF TS AN =CkCC [N THF SUPERVISING CONTROL CAFD

TN FROMNY FF THE C/YF CECKYEEIEY)

GC 1 o

WETTE(?,117)

FOEMAT (28%, *CATA CAFEFLCh?)
€C N0 ecr

WRITE (2,114)

£ FERMAT (28X, 'FSECR IN STATICN MAME CARCY)

o L
FRITF(2,201)
FOOMAT (8%, tTHF MAYIMLY NUMFER CF STATIC!S [N THE FINST SECTION A

INC/CR 8/ CARRS FER STATICN FAS ECEN FXCEFCEL CN THE FATA CCNTRCL CA
2RO Y /)77 720 % 14PN PPNCEMZL TERMINATICN B AS RESULTECSStEe)

cate £yl
[N
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FCRTRAN IV G LEVFL

CCCl

ccce
ccca2

CCCs
ccce
cCCe
cccq
ccce
ccce
ccic
Ccl11
cclz
ccrz2
CC14
ccres
CCle
cc17
(ClE

ccils
ccec
cczl
cc22

cce3
(cea
ccze
CCz¢
(S
CCze
ccze
cc2c
ccz21]
ccag
ccaz
€C24
cczs
ce2e

€C27
cr3e
CC2c
crac
CCsl
CCaz
CCez
Craa
(3

CHdss
CHesx
CHxdk
CHeds
CHdsx

¢z

¢C
cc
CHees
12

Crexs
CHads
CHeds
CHets

€1

€4
€2

£
Gk
Ok s

Z¢é

1y MCP C caLcy

SLAPCUTINE CALCU (TITLEsCoWwelloNCFyKF Mo Ny IKoNANCLE,BLCI P1,PZ,P2)
THIS SULBRCULTINE CLASSTFIES THE WINC SPEECS ANC CIRECTIONS IN TEHEIR
CCRRESFONCIANG ARRAYS ANC CALLS UFCM CTHER SUFRCUTINFS FOR FURTHER
COMPLIATICAS,

RFAL RY(3CCF)yTITLFE(S,15),k(5,5CC)
INTEGER NIP(2CC48), TN(E) 9 UN(B),C(E,50C)y, FWI2CC,E),OM(3C

1C, 61,4

Ik=(

Kkd=C

I1P=(C

DC 112 WMNM=1,3CC

PC 112 LL=1,¢

CIR(MN,LL)=CC

FiMVM,LL)==C

Cwi{NMMyl)L)=cc

PTI{(NMM,LL)=CG.C

COCNTINLE

CC €C JJ=1,8

INCJd)=C

JANCJJI) =C

CONTIMLE

CC 2C L=1,11

CHFCWS FCR 7FRCS CF PLAMNKS TN FITHER wIMD CIRECTICN ANC/CR SPFEC,
IF{D(VMeL) eECe—1eCFR CINyL) EC—-1)CC TC 20

IF(RIN gL ) e ECe=1eCelFabh(NylL)ECe-1.T)CC TC 2C

TFUW(N L) eFCaCalC aCFaw(NGyLYLECCLONCC YO 26

THE FCLLCWINGC PCUTINE, TC STATEMENT &5y AMLLCCATES ALL SFELTEREC
DIRFCTIICAS LMNDFER THE CCRRESFCATIMG CFFMN CIRECTIGNS. THF RCLTINE
ALSC PPINGS THE SHELTEREC CIRECTYICAS MUINMERICALLY CLOSER TC THE
CPEN RIRFCTICANS.,

Kk=C{M,yL)

JNIKK)=JNLKK) +1

Kd=Jh (KK}

TF(KKelToboefRJKKLGTLSICC TC €1

CIR(KJI KKI=N(N,L)

GC 1C 2¢

[F(KK.CF.E)GE TC 67

IFIC (N4} «GFo(KK+5))ICC TC €4

GC 1C €2

CIP(KJ KKI=DIN,L)-¢

CC 10 26

IF(C(NSL) e LF(KK=8)ICC TC €5

GC 1C €2

TIR(KJILKK)=D(N, L) 48

THF FCLLCWIAG RCUTINE CCMEARES THFE WINL SPEFCS ANC CALCULATFS THF
RATICS LISTING TVERYTHING UNCFR THF CCPEESFONCIMC SHFELTFREC CIRECTION,
A=C(MqL)-0IN,L) :

IF (2)13,1F,14

A=-A

JFtLALEC.L1)CGC 10 1%

IT({NANGLE=-GC) 79,76 ,15

1IFIALEQL.2)CGT TC 1%

IF(A.FC.€)CC T 1€

IF{ALNF.7)CC TC 2¢C

KC= C(M,L)
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CH%x%

Chkd%

24

23
21
2C

CH%x%

31

Chktd

12¢

24

1CC

42
Chdsx
Chetx

INKD)=TN(KE)+1

[A=IN(KT)

FV(IA'FD’=V("yL,

Cr{IA, kD)= (N, L)

CALCULLATICN CF FeTIC.

RTI(IAJKD)I=({WIN,L) /W{lM,lL) +0.CC5))

GC 1C 2¢C

ZERC CIRECTICN ANC/CR SFEEC IS LISTEC.
IF(RLOI.ANELFL)GT 1C 20

IF(Ik,GT.CIGC TC 22

WETTF(2424) (TITLE(M3J) 9d=1415) o (TITLE(NGJ )9 J=1,15)
FCPMAT (Y1Z2ERC CIFECTICN ANC/CP SPFEC'//4.1X415A2,1CX,15A2/
T46¥,'D  NMFH® 36y, 0 MEET)

Tk=1

WRITF (2,21 CUNMaL ok (ML) yC{A L)y iA,L)

FOPMAT (EXx3l 191X sFaaC 928X ,11,1X4F4,0)

CONTINLF

IF(BLCILMNF.F2)GC T1C 12C

SPFELS AAND RATICS £FE LISTEC,

WRITF(23431) (TITLE(MyJ) od=1,15),(TITLEIN,J)yJ=1,15)
FCRMAT ("1%,11X4150244X41C82,13X,*WINC SFEFL RATICS*'//)
WRITE(2,432) (JyJd=1+8),3(Jlsdl=1,R)glJUZyJ2=1,8)
FORMAT (2(5% 812X 911 ,1%)) 45X 48(3X,1142%)/)
WPTTIF(2,22) (J2,J2=1,24)

FOPMAT (2(5X 801X 3I241X)) 4SX 48(2%4,12,2%)//)

[2=1P+]

IF(IR,CT.IINCC YC 2C1

KN=C

CHFCK FFR THF FINAL FRIANT-LINE CF THFE LISTINCG.

ne 8C J=1,R

TFIFLUIR Y FCaCS)kA=KN+]

IF(CW(IR,J)FC.CG ) kN=KN+1
[F(RT(IRyJ)eFECaGS o Ikh=KMs]

CONTINLF

WRITFCOR,8) (FW(TEac)od=148) g (CWIIP,J1)yJ1=019E)e (RT(IPyJZ)eJ2=14E)
FCRNMAT (2(8X,8(1341%))46X4RIF5,2,1X))
IF(KMNLTo24)CC 1C 41

CAlL SETLPIFW (k4 KT)

IF(RBLCTOANFLGF2)Gr 70 3CC

VRITE(3434) (Jod=142) 3 (TITLE(N,J) 4d=1,15)

FCRMAT (11 ,45X G CLASSTFICATICN CF CIKECTIUNS'//742%,8t2Xy1241%),1
1Cxy1E0277/)

FPC 42 (=]1,415C

KN=C

Cr 47 J=1,%8

TE(NIR(L 9J) ot 6eGSG) KN=KN4]

CONTINLE

SHELTERFN NIRECTICMNS ARE CLASSIFIEL ANC LISTCC UNCER THE CCRRFESPONDING
FPEN NIRECTICA,

WRITE(2,28) (TIF(Lsd)ec=1,4R)

FCRNMAT (42%,8(2%Xy12,41X))

IF(KN.GFLFIGC TF 3(CC

CONTINLFE -

CALL SETRIR (CImGTITLE 4M4N)

GC 1C 2c?

I1=C

2 CONTIMLE

RETLRAN
ENE

16



FORTRAN IV G LEVEL 1, MCD C AVRAGE

0001 SUBROUTINE AVRAGE {DyW,KF,II,NOP,DAVE,WAVE)
C*%%% THIS SUBRCUTINE CONMPUTES THE AVERAGE OF THE OPEN STATIONS USED AND
C*%%% MAKES THE RESULTS AVAILABLE FOR COMPARISON WITH THE FORESTRY STATIONS.

Ce*x%
Cases
gcc2 INTEGER D(5,500)
0Co3 REAL W(5,500) yCAVE (500} yWAVE(500)
0CCa4 0P=NOP

C*xx% WHEN KF=2 ALL THE VALUES FOR THE OPEN STATIONS HAVE BEEN ACCUMULATED
C*%%x%x AND THE AVERAGE IS NOW TC BE COMPUTED.

0CC5 IF(KF.EQ.2)GC TC 2
cCQe6 D0 5 J=1,500
¢cct - DAVE(J)=C.C
ocos WAVE(J)=0.0
cccCs 5 CONTINUE
Cx*x% WIND DIRECTIONS ANC SPEEDS ARE ACCUMULATED.
oc1¢ DO 10 K=1,NOP
cCl1 DO 10 L=1,II
GC12 IF(D(KyL)oEQe-1e0ReW(Kyl).EGe-1.0)GO TO 1C
0c13 DAVE(L)=DAVE(L)+D(K,L)
cC1l4 WAVE(L)=WAVE(L)+W(K,L)
GC15 10 CONTINUE
0C1ié RETURN
C**** THE AVERAGE IS CCMPUTEC.
cCc17 2 DO 2C L=1,II
ccig IF({DAVE(L)eLEeND.OsCRe WAVE(L).LE.O.0)GO TO 3
cC1s D(1,4L)=DAVE(L)/CP+0.5
¢cao W(1l,L)=WAVE(L)/CP+0.5
ccz1 GO 10 20
¢C22 3 DllyL)=-1
GC23 W(lsL)=-1.0
0C24 20 CONTINUE
cC25 RETURN
CC2¢ END
FORIRAN [V C LFVFL 1, +r10 O SETMIEK
ccC SLRYCLTITAFR SETRL® (CIFGTITLF M1 ,NT)

CH%%% THIS SULPROLTIAFE MIKES VUMD CIRFCTICNS AVAILEAFLFE FCR LUSE By
Ca¥x¥x SLNPOLTINFS STEV, TFCFFE AAND 7VELUT .,

Caens
CEE%t
cccz CINMENSION TITLE(SE,41%)
C(rz INTECGER PIR(ACCL,E) JNF(30)
CCCa4 CrLRLE PRECISION XU3C) o XM(2CHySTOUZN ), STE(2C )y SCU2C) o SX(2C)ySXC(2C
1Y b F X430y ,2(3C),1TN
ccce Th=cc,r
C(Ce¢ I=C
cCcCi K1=¢
CCCs Trv=]
c(cCc 1t=1
cclr h=F
CC11l 2 L=r
CCle I=1+]
[ CC 1 K=1,4N
CCle Y(k)=0TR(T,K)
cCl¢ IFIX({K)JECaSG aC)L=L4]
CC1¢ 1 CONTINLF
CC17 CALL SCENMIXgRToINgM o TN gSTL o XM oSTESCoSX9SX¥SeFXaNE)
cr1e IFIL.GELF)CC T1C 3
cC1¢ cC 1w ?
€Cer 2 IN=2
cczl CALL STEVIY qKTQINgNgTNGSTL o XM oSTE2SCoSXoSXSeFXGNE)
CCze CAtLL CIGPEF (Mg XM STE oSTFLTITLELMILALD
ccz2 CALL ZVALLE (N SCaXMySTC,2)
cCz4 PETLHAN
CCzt END
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FORTRAN IV G LEVEL 14 MOD O SETUP

0¢01 , SUBROUTINE SETUP (FW,0W,RT) o
C*%%% THIS SUBROUTINE MAKES WINC SPEECS AVAILABLE FOR USE BY SUBROUTINES
C**%% SDEV AND TFRW,.

Crex%
Cx**x
ecc2 DOUBLE PRECISICN X(30) 4yXM(30),STC(30),STE(30)ySC(30)4ySX(3C)ySXS(30
1),FX(30),V(30),TN
cccC3 INTEGER F%(300,8) C%(300,8)4NE(30)
0004 REAL RT(3C0,8)
cCcCs ) TN=G6G,.0
CCCe¢ KT=0
cCcec? LIM=1
ccee IN=1
0CCS NT=0
cclc N=24
0Cl1l1 J=0
0C12 25 J=J+1
cC13 J1=0
0Cl4 J2=C
0C15 J3=0
CClé6 L=C
0C17 . DO 99 K=1,N
ccle IF (KeGEe9.AND.Ke.LE.16)GC TC 97
CCls IF (K.GE.17)GO TC 98
0C2¢C Jl1=J1+1
cc21 X(K)=FW(JyJl)
cC22 GO TC 96
cC22 - ST J2=J2+1
0C24 X(K)=0W(JyJ2)
CcC25 GO TO Gé6
0C2¢ 98 J3=J3+l
0c27 X(K)=RT(J,yJ3)
cc2s S6 IF(X(K)eEQe99.0)L=L+1
CC2s IF(X(K).GT.0.0)GO TC 99
CC3c¢C WRITE(3,1) J
0Cc31 1 FORMAT (1X,*'X(K) HAS CCME UP WITH A VALUE OF ZERO. THE VALUE OF
1J=*,12)
0C32 NT=NT+1
CC33 IF (NT.EQ.20)GC TC 32
0C34 99 CONTINUE
0C3s CALL SOEV(XyKToINgNyTNySTLyXMySTESCySXySXSyFXyNE)
0C36 IF(L.GE.24)GC TO 150
0C37 GC TO 25
0c3s 150 IN=2
0C3s CALL SDEV(XoKToINyNgTNySTC9XMySTE9SC9SXySXSyFXyNE)
| 0C40 CALL TFRM(NySCyXMySTDyVy1IM)
| 0c4l 32 CONTINUE
| 0€42 RETURN
| 0C42 END
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FOPTRAN IV G LEVEL 1, M0OD O SCEV

ecel

cccz

ccc2
occea

cCcs
ccoe

occ?
occs
accs
CClc

CC11
0C12
cC13

CCle
0C15
CClé
oc17
ccls
oc1s

0c20
0c21
0C22
cca23
0C24
ccas
0c26

0c27
0c2s

ccas
0C30
€C31
0C32
0C33
0C34
€C35
0C36
cca27
0c3e
cc3s

SURROUTINE SDEV(XyKToINoNoTNySTDyXMySTEySCySXySXSy FXsNE)

C**%% THIS SUBRCUTINE CALCULATES THE SAMPLE MEAN VALUE, STANDARD DEVIATION
C*##%% AND STANDARD ERROR OF THE MEAN.
Cx%x%xx%x
C*%%%

DOUBLE PRECISION X(30),XM(30),STD(30),STE(30),SC(30),5X(30),SXS(30

1) 4FX(30) 4 TN

INTEGER NE(30)%,KN(30)

1 FORMAT('1SAMPLE NO.*y4X,'NO. OF OBSERVATIONS®,5X,*FIRST OBSERVATIO
1N@,5X,*SAMPLE MEAN VALUES,5X,*'STANDARD DEVIATION@, 3X,* STANDARD ERR
20R OF MEAN&//)

2 FORMAT(4X,14414X41546X,4(TX,015.8)7)

C##%% KT IS USED TO INDICATE THE SIZE OF EACH ARRAY,
KT=KT+1
C#*%% THE PAGE HEADING IS WRITTEN.
IF(KT.EQ.1) WRITE(3,1)
DO 200 K=1,N
IF(IN.EQ.2)GO TO 4C
IF(KT.GT.1)GC TC 20
C**** THE FIRST OBSERVATION OF EACH ARRAY IS STOREC AND THE ARRAYS USED
C*##%% FOR ACCUMULATICN ARE CLEAREC.
FX(K)=X(K)
SX(K)=0.0
SXS(K)=0.0
C**%% NE IS AN INDICATOR USED TO SIGNIFY THE END OF THE PARTICULAR ARRAY
C##%% [T IS ASSOCIATED wITH.
NE (K) =0
20 IF(NE(K).EQ.1)GO TC 200
IF(X(K)<NE.TN)GO TC 30
SC(K)=KT-1
NE(K) =1
GO T0 200
C**%% ACCUMULATICN OF EACH ARRAY.
30 SX(K)=SX(K)+X(K)
SXS(K)=SXS(K)+X (K) 432
GO TO 200
40 IF(SX(K).EQ.0.0.0R.SXS(K).EQ.0.0)GO TO 41
IF(SC(K).GT.1.0)GC TO 43
KN (K)=1
GO TO 44
C#**% CALCULATION CF THE MEAN.
43 XM(K)=SX(K)/SC(K)
C**%% CALCULATION OF THE STANDARD DEVIATION.
STD(K) =DSQRT((SC(K)*SXS(K)-SX(K)*%2)/ (SCIK)*(SCIK)-1.0)))
C***% CALCULATION CF THE STANDARD ERRCR OF THE MEAN.
STE(K)=STD(K)/DSQRT(SC(K))
KN(K)=SC(K)
GO T0 42
41 KN(K)=0
44 XM(K)=0.0
STD(K)=0.0
STE(K)=0.0
42 WRITE(3,2) KoKN(K) JFX(K) 4X¥(K)4STD(K),STE(K)
200 CONTINUE
RE TURN
END
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FORTRAN IV G LEVEL 1, MCD 0 TFRM
occl o SUBROUTINE TFRM(NySCoXMySTD,V,IM)
C***x THIS SUBROUTINE CALCULATES THE SIGNIFICANCE OF THE DIFFERENCE
C***%x BETWEEN THE MEANS.

Chak% ,
Crxkx b

cCC2 DOUBLE PRECISION SC(30)4XM(30),STD(30)yV(30)yA4BysCyD

CcCC3 1 FORMAT('1,47X,*SIGNIFICANCE OF CIFFERENCE BETWEEN MEANS'//)

CCCs 2 FORMAT(S(1X92I341X,4*=*,1X,C16.8))

CCCE WRITE(3,1) '

0CCé M=N-1

ccc DC13 K=1,¥

ccce 1=K+l

cccCs “Dp0O1CC J=I,N

CClc¢ IF(SC(K)eGTeleO0O.AND.SC(J).GT.1.0)GO TO 9

0Cl11 viJ)=0.0

CCl2 . GO T0 100

0C13 S IF(IM=2)10411,412

0C1l4 10 A=(SC(K)+SC(J)}/2.0

0C15 IF(A.LE.30.)G0 TC 12

0Clé 11 V(J)=(XM(K)=XM(J))/CSQRT(STD(K)*%2/SC(K)+STD(J)*%*2/SC(J))

CC1l7 GO 70 100

cc1lé 12 B=XM(K)=XNM(J)

0C1ls C=((SC(K)=1.0)*STD(K)*%2+(SC(J)=1.0)%STD(JI*%*2)/(SC(K)+SC(J)-2.0)

0C20 D=1.C/SC(K)+1.0/SC(J)

cc21 V(J)=B/(DSQRT(C)*DSCRT(D))

0C22 100 CONTINUE

0C23 13 WRITE(392)(KyJyV(J)eJ=I,4N)

CC24 200 CONTINUE

0C25 RETURN

0C26 END

FORTRAN IV G LEVEL 1, MOD O ZVALUE

0Co1 SUBROUTINE ZVALUE (NySCyXMySTD,2)

C**%%x THIS SUBROUTINE CALCULATES THE SIGNIFICANCE OF THE DIFFERENCE
C**x% BETWEEN THE MEANS CF THE CIRECTIONS.

CHx%x%
CHx%x%
ccc2 DOUBLE PRECISION SC(30),XM(30),STD(30)52(30)4A
0CO03 WRITE (3,1)
0C04 ) 1 FORMAT('1',10X,*SIGAIFICANCE OF DIFFERENCE BETWEEN MEANS'/
126Xy *DIRECTIONS'// 415X *SANMPLE NO.'//)
0Cos o ] DO 20 J=1,N
CCCé A=)
cco? IF(STD(J).EQ.0.0)GC TO 3
0cos IF(SC(J).LE.0.0)GC TO 3
0C0S } Z(J)=(A=-XM(J))/(DSCRT(STC(J)*%2/SC(J)))
cClcC GO TO 20
cCl11 . 312WJ)=0.0
0Cl2 20 CONTINUE
0C13 10 WRITE(3,2) (Jy2(J) 4J=1,4N)
0Cl4 2 FORMAT(20X4I3,4* = *',D16.8)
0C15 RETURN
0Clé END
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FCRTRAN IV G LEVFL

ccct

cccz
cce?
CCra
ccce
cccCe

(o
CCcCE
ccce
cric
11
Cle
ce1z
CCl4
cc1¢
cCie
ey
ccle
€Cl¢c
ceze
(rel
Cree
ccz?
(cza
CCee

Crosz
Cresx
Crids
Chsss

3

N

")

T, ¥vCOD O CLCFEE

SLFOCLTINE DFCGREE (N XN ZSTO,STELTITLELNM1,AT)
THTS SLPOCLTYIMF CUMVERTS THE PISULTS CF THF CIRECTICN ANALYSIS
FEONLCED RY SCEV TC NFCREES, FCF MCRE MEANINCFUL RESULLTS.

CIMEANSION TITLF(S,15)

CFLRLF PRFCICSICA XM(20),STC(30)4STE(2C)

MANGLE =45

WETTE(242) NANCLE o (TITLF (ML oK) gK=1415) o (TTITLE(NL 4K )yK=1,y15)
FORNMATY (///7/7/50% 4 'CIRFCTICN ANALYSTS IN CECREES (*y12,0)%/71X,
LOSAMELE NCo 922X o 'TIFFERENCF O (86X, *SANPLE MEAN VALUE® 9SX,y 'STANCARE
CCEVIATICN Y 33X 4 'STAMCARE ERRCR CF NMEAMV/IX,150243CX,1522//)
0r 2 J=1,N

»=xM(J)

€=CIn(J)

CT=S1E(J)

IF{XxFCeCC)F=C,C

ANCLF=MNANGLE

A=y

TF{X.FC.C.CICT TC 4

F=(X-A)*ANCLF+C.CS

= X*ANCLF+C,CS

IFISECT.CICO TC ¢

C=CHANGLF4C,CS

JFLCST.FC.C.CIGC TC ¢

CST=CT*ANGLE+C. TS

CA=JTNANGLF

PRTTFU2531)JA3F 9X08,8T

FEORMAT (4X%X414,2F%44(1CXFPL144%X)/)

CONTINLE

FAD
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APPENDIX II
SAMPLE PROBLEM

It is desired to run a wind direction and speed analysis of four
stations: 1 - Caribou, 2 - Bristol, 3 - Plaster Rock, 4 - Houlton.

Stations (1) and (2) are to be compared to each other before
being averaged and the average compared to stations (3) and (4)
individually. Stations (1) and (2) must therefore be placed in the
first section of the data deck followed by a 'station average name
card' and station (3) and (4). There are 99 cards per station and
the angle to be used is 45°. The data control card can now be made
up and inserted in front of station (1), as in figure 3.

STATION_ (4)
DATA CARDS |

STATION (4)
NAME CARD

STATION (3
| DATA CARDS };

STATION (3)
NAME CARD
STATION

AVERAGE
NAME CARD

STATION (2)
DATA CARDS

STATION (2)
NAME CARD

STATION (1)
DATA CARDS |

STATION (1)
NAME CARD

FIGURE 3. Card Sequence for Wind Analysis Program.
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ve

STATION
32 4
3 4
7 7
8 9

1¢ 13
¢ 15
¢ 14
7 €

10 10
s 20

10 21

11 8
9 9
9 5

10 10

10 10
7 10
3 8

13 8
(] 3
7 6

15 12

12 9
7 11

99 12

99 8

99 7

99 7

96 8

99 9

99 18

99 8

99 16

99 8

99 7

99 4

CARIBOU
6 7
6 7

17 15
22 8
16 5
14 18
11 10
10 S
18 19
10 12
12 5
11 25
4 9
25 16
20 10
10 12
13 22
S 16
14 10
12 18
11 9
4 7
12 16
6 5
1¢ 20
20 19
18 14
9 6
18 20
24 S
9 21
8 8
16 8
3 17
8 1¢C
6 17

STATION

2 3
10 11

2 2

3 2
15 8
15 2

4 7

9 4
99 3
99 8
99 5
99 8
99 12
99 3
99 4
99 1
99 4
99 4
99 4
99 1
99 2
99 8
99 3
99 7
99 99
99 99
99 99
99 99
99 99
99 99
99 99
99 99
99 99
99 99
99 99
99 99
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NHWLONOUVNWUNSINFNNWOVWENOSONDENDINON D

BRISTOL
5 6
13 14
3 15
10 20
4 11
s 8
5 2
3 2
2 4
1 8
3 4
6 3
4 2
3 17
4 4
3 s
4 4
8 4
8 5
5 17
5 4
8 2
9 10
3 2
4 7
3 12
8 10
4 5
12 12
8 17
2 11
5 7
4 3
5 4
6 5
3 3

—
n o~
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SN0V

p—
@ OOoON

—

—
OO NWVMSNNDOWMO
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0.50

0.59

0.52

l.46

0.67

0.25

0.73

0.90

l1.34
$9.00
99.00
99.00
99.00
99.00
S9.00
99.00
99.00
99.00
S9.00
99.00
99.00
99.00
$9.00
$9.00
99.00
99.00
S9.00
99.00
$9.00
99.00
99.00
$9.00
99.00
69.00

WIND SPEED RATIOCS

18

0.50

0.60

1.88

1.08

1.00

1.80
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00

3
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0.29
0.25
0.80
0.34
l1.17
0.58
0.3C
0.89
0.50
0.73
l.34
0.34
0.40
0.1l0
0.58
l.34
0.31
0.17
0.29
0.54
0.25
1.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00

2C

C.58

0.23.
C.77

C.a7
C.29
C.34
C.40
0.40
(.58
1.00
C.45
1.20
C.20
C.l0
C.10
C.38
.63
1.00
C.84
1.00
0.12
C.19
C.34
C.50
C.29

Ce43

C.25
C.56
C.45
C.63
C.19
C.38
C.15
C.50

21

0.20
1.00
0.31
0.27
0.34
0.15
0.23
0.13
C.20
0.43
0.25
0.60
0.37
0.38
0.31
0.48
Q.67
l.67
0.42
1.00
0.75
0.38
0.37
0.25
0.80
0.19
0.64
2.00
0.25
0.46
0.58
0.84
0.55
0.38

22

0.89
0.91
o .69
0.58
0.19
0.20
0.23
0.80
0.34
0.28
0.50
0.68
0.20
0.50
0.31
0.80
0.36
l.42
0.37
0.50
0.84
0.34
0.70
0.60
0.56
0.56
0.67
0.71
1.23
0.88
0.19
l1.34
0.63
0.50

23

1.00
0.88
0.80
0.50
0.40
0.80
0.43
1.00
0.80
0.48
2.00
0.50
0.80
0.84
0.46
0.63
0.40
0.67
0.78
0.43
0.69
2.20
1.25
0.79
0.65
0.84
0.40
0.89
0.58
0.88
0.63
0.71
1.00
0.48

24

0.64
1.25
0.80
0.64
0.80
1.00
1.00
0.58
0.86
0.50
1.08
0.50
1.00
0.84
1.72
1.25
1.00
0.80
0.31
0.75
1.89
0.91
3.00
1.25
0.78
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00



14

14
10

14
18

1C

10

14
13

17
13
12

2C
18

17

5SS
GS
SS
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SS
S6S
S¢S
S¢S
G¢
SS
SS
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Nl

§9.00
99.00
99.00
$9.00
$9.CC
$9.00
$9.00
S9.CO
S9.CC
$9.00
$9.00
S9.00
S9.00
S9.0C
S9.0C
55.0C
§9.0C
$9.00
69.00
S9.06C
$9.00
G9.CC
39.00
G9.CO
$9.00
$9.00
$9.00
$9.00
$9.00
59.00
$9.00
59.00
$9.00
$9.00
99.00
$9.00
99.00
$9.00
99.00
99.00

99.00
99.00
99.00
99.C0
99.00
99.00
99.00
99.00
$9.00
99.00
59,00
59.00
99.00
99.00
99.C0
59.00
99,C0
G9.C0C
59.00
59.00
G9.,C0
59.00
99.60
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00

99.0C
99.00
99.0C
99.00
99.00
99.0¢C
99.GC
99.0C
99.0¢
99.0C
99.00
59.0C
99.0¢C
99.¢C
9G.0C
89.00
$9.3C
99.0C
99.CC
99.0¢C
99.0C
99.0C
96.0C
99.0C
99.0C
99.00
9G6.0C
99.0C
99.0C
99.0C
99.0C
99,00
99.00
99.0C
99.0¢C
99.0C
99.00
99.00
99.00
99.00

C.40
C.58
C.27
C.50
C.40
C.38
C.5S
C.44
1.34
C.47
C.29
C.25
C.48
1.00
(.64
C.36
(.80
1.0C
C.C6
C.75
C.75
56,00
€c.CC
€c.00
€<c.00
€5.00
€5.00
€G.00
€s.00
€c.00
$G6.00
€c.00
€5.00
€G.00
€6.00
€5.00
§$.00
€<.00
$6.00
€S.00

'0.60
0.58
0.34
0.29
0.20
1.00
C.29
0.23
0.20
0.45
0.40
1.34
0.20
0.15
0.29
0.24
0.75
0.C6
G.70
1.00
C.7C
0.40
0.78
1.00
0.71
1.20
1.00

99.00
99.C0
99.00
99.00
99,00
99.00
99,00
99.00
99.00
99.00
99.00
99.00
99.00

0.78
0.50
0.50
0.37
0.75
0.34
C.46
0.40
0.24
1.25
0.29
0.34
0.50
C.80
0.67
0.59
C.75
C.l7
0.55
0.34
0.28
0.20
0.38
0.63
0.86
0.43
1.34
0.29
0.72
C.75
1.29
0.75
3.00
0.88
0.58
0.37
0.64
C.47
0.47

99.00

0.64
1.25
1.00
0.35
0.50
1.C0
0.34
1.50
0.38
0.62
2.15
0.40
0.47
1.86
1.10
0.70
1.36
l.14
1.50
0.65
0.54
0.67
l.12
1.50
0.80
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
39.00

99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
99.00
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SAMPLE NO.

1€
11
12
13
14
15
1€
17
18
15
2c
21
22
23

24

NO. OF CBSERVATICAS

22
55
61
73
56

25

22
55
61
73
56

25

22

55

73
59

25

c.80C00000C
C.4000c000C
C.70000000C
0.700000000D
0.150000000
0.17000000C
0.15000000C
c.19000000C
0.400000090
0.20000000C
C.20000000C
C.40C0C0000
0.30C00N000
C.15000000C
c.15000000C
0.12000000C
0.50500000C
0.5C50€C000D
C.290714260
0.576428530
C.204999980
0.88735288C
0.100499920

0.63657892C

FIRST CBSERVATICN

01
01
cl
Ccl
02
02
02
02
n1
o1
0l

01

02
02
02
00
00
00
oc
oc
co
(03

00

C.12€66€667D
C.E66666667C
C.872727270
C.1056363¢€D
0.11180328D
¢.110821920
0.126949150D
C.117200000D
€ .922222220D
0.80000000D
0.463636360
C.50000000D
0.511475410
G 642465750
C.97288136C
¢.10720000C
0.77520418C
G.11460707D
0.570369750
0.5G5111510
0.541868870
0.623633650
C.85243387C

€.10087686C

SAMPLE MEAN VALUE

02
01
01
02
02
02
02
02
Cl
01
01
Cl
Ccl
ol
01
c2
ocC
ol
00
00
00
00
00

ol

0.57227616D
0.38815804D
0.26935871D
0.44752970D
0.47028651D
0.517942890
0.518370870
0.4677249SD
0.4493822%D
0.59329588D
0.288750110D
0.31739€82D
0.2972643SD
0.43G6354900
0.42976111D
0.449555340
0.39€1663CD
0.583321C5D
C.3731465CD
0.290796100
0.38316¢€250
C.4104888SD
0.44553115D

0.54830534D

STANDARD DEVIATICN

Gl
cl

ol

o1

Ccl1
Ccl
c1
01
01
ol
ol
Ccl
Cl
(03
cl

N1

cC
cc
cC
cc
oc
cc

ccC

STANDARD EFRRCR

0.19075872¢
C.158464860D
0.5742746SC
0.603448920
0.60214017D
0.60620630CD
0.6748613SD
0.93544998C
C.1497941CC
0.242212030
0.61561725D
0.427577780
0.3806080¢€0D
0.51422601D
0.57252C20C
C.89911067C
C.132C5543D

0.23813982C

0.795551010D-

OF MEAN

c1
o1
oC
ocC
Qo
00
00
00
cl
o1
0o
00
00
CG
00
ocC
cc
0C

Cl

C.39210939L-01

0.490594120-
0.48044C910-

C.58003215D-

0.10966107C

Cc1

01

Ccl1

00
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0.223483030

-C.12660€450-

C.39215538D
C.621888780
0.631122670
-0.1£118579D
-G0.2443C4260D
C.95225563D
C.344511350
0.2€6666437D
=C.22C4434CD
-C.38C1S17¢D
C.29870865D
C.14C694730
C.14C211610
-C.722408€150
C.10270315D
C.10C3€G60D
C.1€6333180
C.114854S7D
C.759921130
0.425356460
€.17€09354D
-C.177778830
£+81963756D
C.16612839D
C.17168545D
C.84515843D
C.97834973D
C.1€137€€10
C.174835¢€3D
€C.12871713D
Ce496C€4140
C.111351730
C.113724760
€.455063330
-0.315904270
C.58174C2€D
C.19874393D
-C.12£31955D
C.3C7854310
~C.48496655D
7.395717330
Co.€4584€2CD
-C.2CC360560
C.78688406D
Ce9€C32829D
-C.204745650
C.11€872240
C.1C2€€2€SD
- .4293€1890
C.11478243D
-C.52589C6SD
C.155875C8D
C.65€254810
C.112122€40
-0.147544250D
-C.53%452810
€.29€3€6068D
C.S44€783CD
C.725773¢50
-C.58527239D
-C.1150755¢0D
-C.3C27€4110
-C.126019370D

Cl
Cl
01
Cl
Ccl
Cl
Cl
oc
Cl
Cl
C1
00
Cl
c2
c2
cc
Ccl
Cl
c2
cc
cl
co
c2
Cl
Cl
c2
c2
cc
Cl
c2
c2
Cl
01
2
€2
cc
cc
C1
C1
Cl
c1
cc
01
Cl
co
Cl
c1
01
c2
c2
Cl
02
co
c2
Cl
2
Cl
cc
Cl
co
CcG
cc
Cl
Cl
01
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10
10
10
11
11
11
12
12
12
13
13

14
14
15
15
16
16
17
17
18

19
20
21
22

13
18
23

14
19
24

10
15
20

11
16
21

12
17
22

13
18
23

14

24
10
15
20

11
16
21
12
17
22
13
18
23
14
19
24
15
20

16
21
17
22
18
23
19
24
20

21
22
23
24

L T TN T2 Y N VT TN T (T 13 L T 1 O O O (I O LI T O

oW ononon Hodon oo o
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o Hon

SIGNIFICANCE OF DIFFERENCE BETWEEN

0.26338397C
0.49104973D
0.38823587C
0.48533512C
0.61904248C
-0.22982027C
-0.113588900D
0.145264020
0.76295373D
0.737672980
-0.2948085CD
0.44433896C
-0.12350866C
0.14284213C

-0.606243980D
0.68757643D
-0.144400920
0.1655287CD
-0.16746145C
0.836603180D
0.16879086C
0.174764130D
-0.57218003D
0.83369103C
0.15255739C
0.16798324C
0.21137014C
0.739025590D
0.17842433C
0.170921820
0.16643142C
0.18155445C
0.11978245¢C

0.24016089C
-0.857151940
0.57917512¢C
0.121969040
0.27123468C
0.304481810
-0.£6096768C
0.29061961C
0.£1194596C
-0.2129455SD
0.10175828C
0.90339468C
-0.671146130
0.120474940

-0.41469869C
0.11388373D
0.152388230
0.158479800
0.51404944C
0.10952041C
0.136360020

-0.11677999C
0.265576470

0.30493402C
-0.191121680
-0.40880810C
-0.32168627¢C

01
00
01
01
01
01
01
00
01
01
01
00
01
02

00
01
00
02
01
01
02
02
00
01
02
02
01
01
02
02
01
01
02

01
00
01
01
01
01
00
01
01
[}
02
01
01
02

01
02
02
02
01
02
01
0l
01

00
01
o1
01

NN NN = et s bt s

NSNNCOOOVUVLULIUL S DS wwww

@ ™ 2

00 o

10
10
10
11
11
11
12
12

13
13

14
14
15
15
16
16
17

18
19

20
21

21

22
23
24

I (I B N NI L ]
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[T I IS T O B BT A 1) [ ]

uonon

0.105111590
0.142013700
0.315942080
0.101144560
0.103394430D
-0.266262170
-0.460653440
-0.18174049C
0.388708880

-0.282015620
0.485920590
-0.181125360
0.142017360

=0.235419460
0.75203808D
0.158458330
0.164200290
-0.485101840
0.851493940
0.154964210
0.170729480D
0.11510027D
0.585904600
0.171929180
0.163517610
0.186722610
0.335154390
0.180322660D

0.61433507C
0.770721970
0.11933070C

0.27102347C
0.561730000
0.573732170
0.117676670D
0.28161444C
0.295010850D
-0.222943060D
0.655027470
0.61653353D
-0.661554130D
0.104588170D

-0.574101150
0.119161010

0.106410450
0.112321610
0.138415140
0.154250860D
0.10543748D
0.10721479C
0.196068990

0.24849884C
-0.573119620

-0.496080110
-0.388646470

01
01
01
02
02
01
00
01
01

01
01
01
02

01
01
02
02
00
01
02
02
01
01
02
02
01
01
02

D1
00
02

0l
01
01
01
01
01
01
01
01
01
02

01
02

02
02
02
02
02
c2
01

01
00

01
01

NN N P

[ e N« N, IC U IC R wwww

N~

@ ™ ™

10
10
10
11
11

12
12

13
13

14
14
15
15
16

17
18

19
20

MEANS

12
18
22
14
19
24
1¢

20

16
21

17
22

18
23
15
24
2G

21
22

o onou

LI N A AT I T owohow

[

LTI N T I 1] nowon

[ I O} HoH o

0.743033€5D
0.152543130
0.1475C8520
0.6374C13€0

-0.2602507CD
0.142042170
-0.202832420
0.386323170

-0.447748€50
0.52041636D
0.873188¢€¢€D
0.140619€10

-0.103877310
0.76373545D
0.14516744D
0.16C150(C3D
0.121287370D
0.6005892¢D
0.174686C70
0.166189€GD
0.123444270D
0.162309470
0.174116(20

0.882153750
0.175672(CSD
0.1796CE€15D

0.€53249220
0.694255¢2D
0.1184¢€445D

0.265762€¢<D
0.432405640
0.5583244¢€D
0.636218CCD
0.614932¢€CD
0.61183815D
-0.605744€CD
0.669717€30

-0.57442718D
0.103489€3D

0.107716<20
0.117069£¢€D

0.931474S30
0.107678£30
0.15€444ECD
0.1495504¢D
0.1135C3140

0.165634130
0.215049€¢€D

-0.2864904CD
-0.432470340

00
01
01
01

01,
ol

01
01

01
01
01
02

01
01
02
02
o1
01
02
02
01
01
02

01
01
c2

01
01
02

01
01
01
00
01
01
01
01

01
02

02
02

D1
c2
02
02
c2

01

01

0l
01

[C G U I i Wwww NN e

oo

~~

13
13

14
14
15
16
17
18

19

11
16
21

12
17
22

13
18
23

18
23

19
20
21
22
23

24

[

H U & % 8 d 8w [ T I ] [ I '

[ 1} [}

EUNE I ] o0 oH

"on

L ]

"o

v Hou

# i ]

"

0.791606890
0.522753310
C.10364455D
0.635399000

-0.349997860D
0.101537790
0.460535470
0.38117332C

-0.263865160
0.524350350
0.676208720
0.136432550D

0.830636360D
0.522051410
0.164181920D
0.155786220
0.127424920
0.174697210
0.176913190

0.746057550
0.334007310
0.173306920

0.962916010
0.173337230
C.178418980

0.65403951D
0545759740
0.11595206C

0.17664211C
0.918129380
C.92003391C
-0.694619420D
0.30939448C

-0.543359030
0.663001980

0.943270690
0.101618570

0.883955100D
0.11070892D

0.11250813C
0.103005010
C.16C730490D
0.113034060D
C.10786129D
0.11680193¢C

-0.315939100

00
01
01
01

01
01
ol
01

01
21
0l
02

00
01
02
02
01
01
02

01
00
02

01
02
02

01
01
02

01
J1
01
00
21

01
01

01
n2

01
02

02
02
n2
02
0l
01

0l
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CLASSIFICATION OF DIRECTIONS STATION CARIBCU

2 3 4 5 6 1 @8 F——————— D---~-~-
|
4 5 4 5 6 7 6 |
6 4 4 4 7 4 e [ 99 99 99 5
4 4 2 4 8 7 e 99 99 99 6
2 4 4 5 4 6 6 | 99 99 99 3
2 4 5 4 6 7 8 [ 99 99 99 4
2 6 4 5 5 6 8 i 99 99 99 .. .3
6 5 3 6 6 6 8 | 99 99 99 1
6 4 5 6 5 8 e | 99 99 99 3
2 2 4 4 4 8 6 99 99 99 5
3 4 4 6 4 6 5 | 99 99 99 4
4 4 4 4 6 8 7 o 99 99 99 4
6 6 4 6 5 6 S | 99 99 99 3
3 4 4 4 6 6 6 | 99 99 99 4
99 6 6 4 6 8 T ' 99 99 99 3
99 2 2 4 4 8 6 99 99 g9 5
99 4 2 2 5 6 3 I 99 99 99 5
99 2 2 5 6 6 7 [ 99 99 99 5
99 5 4 4 7 6 P) | 99 99 99 5
99 7 4 4 4 7 7 | 99 99 99 4
99 5 4 5 6 8 7 | 99 99 99 4
99 4 4 5 4 6 7 99 99 99 4
99 4 6 5 6 6 7 | 99 99 99 5
99 2 4 6 4 6 7 ] 99 99 99 7
99 6 1 4 8 9 7 | 99 99 g9 4
99 6 4 4 7 7 7 | 99 99 99 4
99 3 4 4 6 7 2 | 99 99 99 6
99 3 5 4 6 7 2 99 99 99 99
99 2 4 5 6 5 S ! 99 99 99 99
99 4 5 4 6 6 2 I 99 99 99 99
99 2 4 1 6 6 7 ; 99 99 99 99
99 3 6 4 4 7 € | 99 99 99 99
99 5 4 4 6 6 5 99 99 99 99
99 5 3 6 4 6 7 ! 99 99 99 99
99 5 6 4 4 6 8 ! 99 99 99 99
99 4 4 5 8 8 7 | 99 99 99 99
99 99 4 7 6 5 7 | 99 99 99 99
99 99 4 5 4 A 6 o 99 99 99 99
99 99 7 5 5 5 7 | 99 99 99 99
99 99 4 6 6 7 7 | 99 99 99 99
99 99 4 6 6 6 99 | 99 99 99 99
99 99 4 4 4 7 99 99 99 99 99
99 99 1 1 6 6 9§ | 99 99 99 99
99 99 5 5 7 7 99 [ 99 99 99 99
99 99 4 5 6 8 99 | 99 99 99 99
99 99 5 5 6 7 99 | 99 99 99 g9
|
|

- -
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SAMPLE NO.

SAMPLE NO.
STATION

45

NO. OF OBSERVATIONS

CARIBOU

SAVMPLE NO.

LI T )

D NN WN -~

17

13

35

1C

67

S5

66

36

DIRECTICNS

-C.$83800740D
-C.39725C830
=C0.499541070
-C.68050514D
C.22765254D
0.363372820
0.299424740
C. 550846310

0.40000000D
0.40000000C
0.50000000C
0.400000000
0.50000000C
0.60000000C
Cc.70000000C

0.600000000

DIRECTION ANALYSIS IN DEGREES ( 45)

CIFFERENCE

21.2

83.1

51.5

-13.4
-17.5
-16.3

~71.5

SIGNIFICANCE OF DIFFERENCE BETHEEN MEANS

co
Cl
Ccl
Co
Cl
Cl
01
Cl

FIRST CBSERVATICN

ol

ol

C1

ol

ol

01

0l

01

C.147058820

0.284615380

0.414285710

C.410000000

C+470149250

€.56105263D

0.€63636360D

0.641025€40

SAMPLE MEAN VALUE

01
0l
ol
0l
01
0l
01

0l

SAMPLE MEAN VALUE

STATION

66.2

173.1

186.5

184.5

211.6

252.5

298.7

288.5

0.19722337M
0.1¢7561700
0.138348910D
0.122946S10
0.10732975D
0.10446SC1D
0.98€623€3D

0.18C230770

88.8
75.5
61.0
55.4
48.3
47.1
44.4

8l.2

STANDARD DEVIATICA

Cc1

01

0l

0l
Cl
Ccl1
cc
Cl

STANDARDO DEVIATICA
BRISTOL

STANDARD ERRCR

C.47833694C

Ce4641732540

0.228781420

Ce146549660D

0.131124150

0.1071€2940

N.121445000

C.28860C21C

STANDARD ERRCR

21.6
21.0

10.3

CF MEAN

00
ce
co
no
0cC
co
00

00

CF MEAN



ZERN CIRECTION AND/OR SPEED

AVERAGE OF OPEN STATIONS STATIGA PLASTER RGCK
D MPH € MPH
7 €. ¢ 0.0
5 1l. 0 0.0
é €. 0 0.0
2 1. ¢ 0.0
AVERAGE OF CPEN STATIONS STATION PLASTER ROCK WIND SPEEC RATICS
1 2 2 4 € 6 7 e 1 2 3 4 5 6 7 8 1 2 3 4 S 6 7 8
1 2 2 4 € [ 7 8 9 1¢ 11 12 13 14 15 16 17 18 1s 2C 21 22 23 24
6 6 & € S 1l¢ 15 14 12 8 2 2 2 6 8 8 1.85 1.24 0.34 (.34 C(C.22 0.37 0.52 0.58
5 10 € 6 1C 14 21 14 10 3 5 5 7 5 10 2 1.82 0.30 0.77 (.84 0.67 0.36 0.47 O0.15
€ 12 ¢ 12 21 11 7 9 10 6 5 4 12 7 3 3 1.82 0.50 0.84 (.34 0.58 0.61 0.43 0.32
w 16 2 10 5 S 7 5 11 10 5 10 2 3 3 2 3 0.62 2.00 1.00 C.40 C.34 0.43 0.40 0.27
o
SAMPLE NO. NO. OF CBSERVATIONS FIRST OBSERVATION SAMPLE MEAN VALUE STANDARD DEVIATICA STANDARD ERRCR CF NMEAN
1 4 0.600000000 01 C.80000000C 01 0.535412610 01 0.26770631C 01
2 6 0.60000000C 01 0.£1666667D0 01 0.402077940 C1 0.16414763C 01
2 1C 0.60000000C 01 C.740000000 01 0.20655911D0 01 0.6531972¢C 00
SIGNIFICANCE OF DIFFERENCE BETWEEN MEANS
1 2= 0.621943070 CO 3 = 0.31499065C 00 1 4 = 0.21006523D0 00 1 5= =0.962750€50-01 1 6 = =0.16957947C 00C
1 7= -0.128073880 (1 8 = =0.23904572C 01 1 9= -0.91798509C 00 1 10 = C.103741¢€¢D Cl 1 11 # 0.16282348C 00
1 12 = C.108651C70 Cl 13 = 0.79120547C 00 1 14 = 0.93204574D0 00 115 = 0.625974(2D 00 1 16 = C.922132660 00
117 = C.24C1C2700 Cl 18 = 0.31760153C 01 119 = 0.436268540 01 1 2C = 0.9515C8€CD O1 1 21 = 0.26998513C 01
1 22 = 0.27186C130 C1 23 = 0.67676055C 01 1 24 = 0.61310389D0 01
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CLASSIFICATICN OF CIRECTIONS

1 2
3 4
3 3
-1 0

3

o JJIVVIY ]

4

S

s
=

[o e ¢ 3

6 7
7 7
7 6
8 7

mm,

AVERAGE CF CPEN STATICNS

SAMPLE MEAN VALUE

0.50000000C OO
0.21666€67D 01

0443750000 01

STANDARD DEVIATICA STANDARD ERRCR CF NEAN

C.177281C%D C1 C. 626783170 OC

0.21248€8¢D C1 C.61340250C CC

C.1584S5%5D0 C1 C.28018391C OC

—/—‘;

CIRECTICN ANALYSIS IN CEGREES ( 45)

SAMPLE NO. NO. OF CBSERVATICNS FIRST CBSERVATICN
1 e 7.30000000C C1
é 12 C.4000c000C .1
2 32 ¢.5000Cc000C C1
SAMPLE NO. CIFFERENCE
AVERAGE OF CPEN STATIONS
45 -22.4
S¢C 7.5

SAMPLE MEAN VALUE

SIGNIFICANCE OF

SAMPLE NC.

S WN -
nowonon

DIFFERENCE BETWEEN FMEANS
DIRECTICNS

G.76772404D 00
~0.271708490 GO
-C.513055870 (1
-C.671259250 01

STATION

22.5

97.5

STANDARD DEVIATICA STANDARD ERRCR CF MEAN
PLASTER ROCK

76.8 28.3

95.7 27.7




(4%

ZERO DIRECTION AND/OR SPEED

AVERAGE OF OPEN STATIONS STATICA HCULTCN (MAINE)
D MPH C MPH
4 (3 C 0.0
¢é €. 0 0.0
4 Se 0 0.C
€ Se 0 0.C

/

AVERAGE OF OPEN STATIONS STATICN HOULTON (MAINE) WIND SPEED RATIGS
1 2 2 4 € 6 7 8 1 2 3 4 5 € 7 8 1 2 3 4 5 6 7 8
1 2 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 16 2¢ 21 22 23 24
14 [ 4 € 9 16 15 16 14 8 8 8 10 12 15 12 1.0C 1.24 2.0C 1.24 1.06 0.73 0.97 0.75
¢ 10 4 6 1C 14 21 14 12 8 4 6 10 9 15 10 1.85 0.80 1.0C 1.00 0.S6 0.65 0.70 0.72
s 4 é ¢ 21 15 6 14 12 8 12 10 20 6 10 10 216 178 1.85 1.67 0.56 0.39 1.54 0.72
3 12 4 12 s 11 7 12 5 12 4 14 10 12 9 11 l.42 1.00 1.0C 1.17 1.12 1.05 1.29 0.28
SAMPLE NO. NO. OF GBSERVATICNS FIRST CBSERVATICN SAMPLE MEAN VALUE STANDARD DEVIATICA STANDARD ERRCR CF MEAN
1 € C.14C00000CD 02 0.90000000D0 01 C.5215361SD0 Cl C.21261626D 01
2 11 ¢.600000cC0C C1 G.68181818D0 01 C.598027C¢éD C1 C.18031194C 01
3 21 0.40CC0000C 01 ”.€63333333D0 01 €.23523038D Cl C.51331478C OC

SIGNIFICANCE OF CIFFERENCE BETWEEN MEANS

1 2= C.74539039D0 CC 1 3 = 0.18339475C 01 1 4 = 0.100277010 O1 1 5 = 0.854894480-01 1 6 = -0.43071894C-01
1 7 = -C.9969€2740 CC 1 8 = =-0.17317467C O1 1 9 = -0.38537625C 00 1 1C = 0.53692973D CO 111 = C.64169675C 00
1 12 = C.17718535C CC 1 13 = -0.22884818C-01 1 14 = -0.288842150-01 1 15 = -0.1427C47€C CO 1 16 = -C.6972726CD 20
1 17 = C.35615487D C1 1 18 = 0.43485671C 01 1 19 = 0.70126848C 01 1 2C = 0.11383712D0 C2 1 21 = 0.37252665C 01
1 22 = «2727¢€¢8460 C1 1 23 = 0.28113521C 01 1 24 = 0.93042582D0 N1
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CLASSIFICATICN OF CIRECTIONS

1 2 3 4 5 6 7 8 AVERAGE CF CPEN STATICAS
-2 4 3 3 [ 6 7 g
1 4 1 3 6 6 6 e
-1 -1 4 3 € 6 7 8
SAMPLE NO. NO. OF CBRSERVATIONS FIRST CBSERVATICN SAMPLE MEAN VALUE STANDARD DEVIATICN STANDARD ERRCR CF MEAN
1 8 -0.200000000 C1 0.375000000 00 0.14078860D 01 0.4977€2850 CC
2 17 0.40000000C C1 0.22941176C 01 0.16110826D C1 C.39074501C CO
2 35 C.30600000C C1 0.29428571C0 01 C.15519C31D C1 C.26231851C CC

‘Nx o

CIRECTION ANALYSIS IN CEGREES ( 45)

SAMPLE NO. CIFFERENCE SAMPLE MEAN VALUE STANDARD DEVIATICA STANDARD ERRCR CF MEAN
AVERAGE OF OPEN STATIONS STATION HOLL TON (MAINE)

4c -28.1 16.9 63.4 22.4

SC 13.3 103.3 72.5 17.6

*——‘_

SIGNIFICANCE OF DIFFERENCE BETWEEN NMEANS

DIRECTIOAS
SAMPLE NC.
1 = C.12556180D0 C1
2 = -0.7527G6993D CO
3 = -0.35543C810 01
4 = =(.34668941D0 C1
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