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A COMPUTER PROGRAM TO ANALYZE DIFFERENCES IN SIHULTANEOUS 
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 located in open 
areas adjacent to an administrative office. This office may be a 
ranger station, a sm�ill, 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 dowmlind side. Hills 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 ld thin 
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 tovrer which is on a high 
exposed site may have readings some\'I7hat in excess of those measured 
at lower elevation airports. 
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All of thes� considerations and many others make it nearly 
impossible to define a standard exposure for anemometers '\",hich are 
used for fire danger rating purposes. without a standard exposure, 
there is no way to compare "lind 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 representative 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 t,\"10 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 tvoJO 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 "Tithout the difficulties of 
attempting to determine the effect of the particular orientation of 
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the station or the clearing size. The measurement at the sheltered 
station is simply divided by the average ratio between the bl0. 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 
dif ference between wind speeds at the two stations in each direction. 
For example, in the sample problem considering Caribou and Bristol , 
the values o f  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 dif ference from the Northeast is signi ficant at about the 75 per 
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 simpli fication 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 o f  directions 
could be placed in one class as long as there is no significant 
difference. For example, the six directions left (including 
Northeast) could be placed in three groups with negligible additional 
error. I f  they were placed in only two groups, the extreme wind 
speed ratios in each group would be significantly different. Thus, 
Northwest and �east 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. 

N 

w E 

s 

FIGURE 1. Diagram of Adjustment Pactors for 
each Direction in the Sample Program. 
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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 9 5  per cent level of confidence. No 
conclusion can be drawn with respect to Northeast and South. 

In conclusion, this program provides the basic0,data necessary 
for adjusting wind speeds from a number of stations 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. 

4 



USE OF THE PROGRAM 

1. GENERAL 

This program is written in Fortran IVG language and requires 96K 
o f  core storage. 

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

T = . 08(N-l) ! + . 08n + . 02(N-l) + . 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 nee4 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 of I each 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 o f  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 o f  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 o f  the other station. The function o f  
the program i s  to match each pair of observations (one from each 
station) sequentially, i. e. the first observation o f  the first 
station vs. the first observation o f  the second station, the second 
observation of first station vs. the second observation of the second 
station, etc. 
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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 

8-11 

12-19 

20 

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 o f  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 
4 5°. 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 listing o f  
'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 listing of 
the wind direction classification. 

When the second section of the data deck contains no 
station�, a character must be inserted in this column. If 
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. 
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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 is at least one station in the second 
section. (For card format, see station name card. ) 

d) DATA CARDS 

Columns 

1 

2-21 

Not used. 

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. 
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3. DESCRIPTION OF PROGRM1 

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 
arrays for processing 
respectively. 

rearranges and 
by subroutines 

prepares the wind direction' 
SDEV, DEGREE and ZVALUE 

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) 
2 2 n LXi - (L Xi) 

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). 

ax 
a 

=-

(2) 

Subroutine TFRM calculates the significance of the difference 
bet\veen the means of the \'lind speeds using the following equations 
from Freund (1960): 

For (n1 + n2) /2 > 30 
(3) z = 
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(4) 

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 be 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 �irection classification. 

Their listing can be suppressed by insertinq any alphanumeric 
character in the proper column of the data control card. 
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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 th� 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 listed 
in eight columns, each column being a particular direction. 

7 NW 

8 
N 

NE 1 

6 W ...-----��-----+ E 2 

5 SW 

S 
4 

SE 3 

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

Also listed across the top of the page are the numbers 1 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 speeQ 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. 

c) Wind speed analysis listing. 

Using the listing of the speeds 
the program now lists the number of 
first observation of each sample, the 
deviation and the standard error of 
appear in double precision accuracy. 
Sample No. from 1 to 24. 

described in section (b) above, 
observations per sample, the 
sample mean value, the standard 
the mean. The resulting values 
The samples are numbered under 

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 o f  each column. This signifies the end o f  the data for 
that column and has no bearing on any o f  the values listed. The 
directions listed in all but columns 4 and 5 have been adjusted to 
bring them numerically closer to the corresponding direction o f  the 
primary s�ation listed 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 o f  the wind direction listing. 

This listing is 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 4 5. 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 o f  the signi ficance o f  the dif ference between 
the means o f  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. 

Re ferences 

1. Freund, J. E. , 1961, Modern Elementary Statistics, 2nd Ed. , 
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2. Simard, A. J. , 1968a, Initial Report - Relative Spread Index 
F. F. R. I. In formation Lea flet, April 1968 

3. Simard, A. J. , 1968b, Relative Spread Index, Progress Report No. 2. 
F.F.R.I. Information Lea flet, July 1968 
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APPENDIX I PROGRAM LISTING 

FORTRAN I\ G lE\,F.l 1, �C!1 C 

cce 1-

C(C2 

CC(� 
eCC4 

CCC� 

CCCt 

C((l 

(( (1:: 
ccce: 
C U( 
CC1l 

CO2 
e(J� 

C(l" 

co!: 
CClt 
C (l? 

C(lf 

CCle: 

C(2C 

C(21 
((2;: 
cr i: 

C(' 2" 
U2� 
(r2f 
COl 

C(Lf 

c**** THIS PRCGRIH' fUS�lf'lr�, (UF"HS 1If-1: ""III YSfS wrt-lc CJRECTIONS ANO 

c**** �pr[r5 cr T�f C� �r�F STf-TI(�5. 
c**** 
c**** 
c**** 
c **** 

c**** 

r. **** 

c: 

e**** 

��5 

3::t3 

c**** 
c**** 
e**** 
c**** 
e**** 

n I '" f f\ 5 I (f\ \0 <:; ( <; I , � ( ':' , <; c c ) ,f l [ ( 'i I ,f'I 10 ( '5 I , T IT LF ( <;, 15) , C � V f. ( � C C ) , 
11-1\ lif{ �rrJ 

I"HGER GI(<;),C(5,':CCI 
��I� DATA Crf\TPCl (��r PEtc tf\[ f�frKEr.. 
RE"r(l,r,FRY=1141 �CTl,f\eF,f\RCS,��f\(lE,Pl,F2.P�.FST,elCI,Bl�S 

r:rlnl"T (7't.,I4,8X,Il,2P,«;n,t-21 
IF (f\CTl.�F.C:SS�IG( Te 114 
JF(�CP.GT.�.CR.f\�C�.GT.Icr)GC Tf 200 
f\l",RFP CF (P�fQ\ATI(f-S PEP ST"Tre� CETFP�If\E[. 

n=!:HRCC: 
IoPJ1F(3,5551 II,f\Cf 
Frp""T (1)(,'[1: ',!'l,lCX,'f\(F: ',11) 
K = 1 
KF =C 
lr(KF.EC.lIGf TC 71 
c:c Tr FP 
T�[ fCLlr.Io!f\G F(LF 5TIITF�ff\TS C�ECK F(F: 

1-eC':;�FCT t-.(I"'HR (F CP.SfPVHIONS, 
2-�eFE T�at-. Cf\E erE,., STaTION, 
3-'� (FEf- ST'Tlef\ �,s PEFN REAC, 

4-/ SHElTEHC SHT let-. I-IIS BFH! REAC. 

" IF(II.f-F.IIGC Tf IIC 

IF(I\CP.LE.UG( lC It6.99),1< 
IF(�F.FC.2IG( If c� 
IF(K.EC.I\lP)Gr l[ � 

tt K-=Il+l 
Cf TC P.8 

c**** FRr'" 51ATf�E�T 71 I( 74 IS T�E PfUTJI\F PFPFCPMEC AFTER REACING THE 

e**** L��T rr-�f- ST1TICf- t�c [[F(�f RE�CIt-.G T�E FIRST SHELTERfC STATION. 

11 KF-=? 
c***. ��rf- r�L� CPFf\ ST' l I C f-S t�f USF[ T�E FCllfWIt-.G STATfMFNT 15 E)EelTEC. 

IF(FQ.f-F.Rlr.[IG( T( 5C" 
K=? 

[I'll II\PIlCF (D,,,,I<F,II,"(F,CIlVf,�;I\Vf) 
c**** T�!r �TATlr� H"f Hr �t.HfP Ie; pur. 

PFAn (1,74,FPR:llS.Hr=<;N�) ITITLE(l,KlI.Kl=l,I!:) 
7" FfR"'lIl (1«;1'7) 
FF PFf·C (l,?t"FI<P.=II<:,Ff\r=r.;o(") (TITI.FII<,Kll,l<l=ld':l 

T = r 
ce IC l=I,�RC5 

c**** T�r �lATJr" CIITA 15 FEtC, FIVE ITE�S PFM �f(rRr. 
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U" 1 

CC?? 

C ( � ? 

cr�" 
(C?'� 
« ?f. 

(C?7 

U?€ 

(?<; 

«(1.( 

C(41 

U4� 

C(44 

( 45 

(C"f. 

( "1 

CC"f 

C(4<; 
C("( 

C(!'1 

(C�2 

U �? 

« �4 

(":� 

cr�f. 

« �i 

C("E 

C(!'e; 

( U-( 
CUl 
CU;: 

cu� 

(U4 

crt " 
( Ctf 
(U7 

C (f F 
cue; 
CO( 
COl 
C (1 � 

c C1 � 

C (14 

C Ci � 
CCH 

C (1/ 

CCH 

"l f: r "I' ( 1 ,? , f R P = 7 r , r � r =�; n (; I ( r l [ ( J I , r l w ( J I , J= 1 , !' ) , ( [ I I�: ) , � S (N ) ,  N = 1 , ": ) 
? F(J.I"'fo1 (1)(,'>(IX,f1,t?I.T3,<;(11,r2.0,lx)1 

r.**** TH F-rtIOll\C i<rllnr, H STI'THr.n 1 1'), STCHS All [lirA JlfM� INTO 

c**** l�rI� r.roprc�r�rI�r tP�IIYS. 
r( l(' J=l,<: 

TFrplrl.FC.Plr(J).r�.Fl � (JI.��.�lhS1C[ Tr "l( 
IF([)"JI.GT."IGr If �c 

12 1-=1+1 
C"",II =rI(';) 
HI<,I) =�C(JI 
f,r 1( 1(' 

3C I-=T+1 
r(I<,I'=-1 

,+ ( I< ,I ) =-1. C 
tr CCl\lHt.F 

G{ 1C 4 
c**** All lHF cpr/\ CTIITI(�S ���I�C r-rF/\ PFt[, KF IS SfT T� I. 

� !<f=1 

c**** II r"l.l IS �ft[f 1( �tF�(LT'''E fovrfCf TC IIC(L"'Ll�TE IIll T�E rl�tCTIP�� 
c**** Afr 5PFFn� [F l�f rrF" SltTILI\S. 

IFfF�l./\F.PlCII(( l( <:7 
C I'll t. \ � '" G r (r, � , J< I ,I I ,,, ( � , [ 1\ V t ,�',� V f ) 

C7 JF(/\[P.(1.2Icr 1[ CF 

cC; "'=1 
�,= ? 
ell L l C" leI (11 T lEt r , v, , I ! • � r:- F • I( F • ,., ,�, I K, /\ � 1\ C L F, el r I, PI, p 2, P? l 
1�(II.�c.r)Gr If "lcr 

C( 1C :n� 
c**** �lPRrtTI"F Cl\lr.t l� (!'Ll.H 1f PHIl- TH (r�FCT"Tln! ()F 11-[ rATA. 

cF �"'=�.rp-l 
rr f( "'=1,"" 

"F="'+} 
rr f( �=,.,r,�(F 
r:-,�Il CAl(l (lTTlF,[,I-,Tf ."cr,KF-''',,..,TI<,/\HClr,[lrI,rl,�;:,p''l) 

IrIII.((.'IG[ If 3(( 
l ( C'f � 1 I 1\ l £: 

Gf l[ :rq 
c**** l�r F(llC � I�r �[lTI�fS ��[ ER�r� [�Frl(�. 

7( HIF("l,ll) 
·11 r(F�tT(?�),fCf"C [F�(�'I 

Gf" H �rr 
l1C HI1f(?,Il11 (lITlr(k,I<lI,I<l"" ,l'"'1 

1 l 1 f f" Q " t. T ( .  J r �. p (. � l f\ F C t. A , r F. P "T f T I r � f / / , 1 )( , , ( l � R f f'.' T <; TAT I 0 �� IS ', 
1l�t>?l 

CF 1f ",rr 
114 v,kT1FP,lll'l 

11 6 rr IH' �. T (1).' H 1 < i HEn T � " f\ � r:- !< r r. I" 1 I- F S L P f "V J S I" r ( on R r l r. 1\ P D 
II� rpr�T rr. l�E Cllf [rrK1111�' I 

r, (' 1 r "C r: 
�C( ��T1F{?,lI71 
117 rr"".�l (::>")" rll],A r\FFrt [�') 

rf: If �r� 
II" I-klH ('�,ll}Jl 
11 f' F r D " ,\ 1 (? c: � , fro; Fer. !" <; T tTl r 1\ �. fI ", F C:!I � C' I 

r:r lr "(,r 
?cr 1-1�IF("',?(Il 

2(J rCo",,,,, 1?<.�,'l'Jr �!)(Ir-l" �L"rr-p f"F ST.HIPS If\. 11-1= FIt.'ST �ECTtON A 
If\.C/r�·/'r�Rr� �F9 �TflTT(" �ft5 Frrf\ rXC f �rE[ (� TI-E rtTA CCNTRCl CA 
2 R !'. ' 1/ I /I ? r x , , 1 11 1 H � .f P H H tt T r F � I � ft T I r � • t S R F S Ul TE C U H $' ) 

�(C UII. P[l 

U.r 

14 



fORTRAN 1\ G LE\;Fl 1, �rr r UlCL 

CCo 

C(C� 

CCC� 

C((,4 

cccr; 

CCet 
CCC1 

CCCE 

CCC<; 

CCIe 

CCII 

C02 

CCI':! 

CC14 
C CI': 

CCH 

CC 1 1  
CC)E 

CCIC; 

COC 

C(�l 

C ( 2 2 

ce£� 

C(24 
CC2� 
CCU 

C(�7 

('Of 

C(2<; 

C(?C 

U! 1 
cr"� , _ It. 

CC:"! 

C C:!4 

CC:� 

Cf!f' 

C(:7 
cr:: EO 
CC ? C  
U4( 
C (l. 1 
CC 4 � 
CCl.? 

C ('," 
((''' 5 

�lPPCLIT�E crLCl (TtTlF.[.�,[1,�(�,Kf,�,N,I�.NtNGlE,6lCI,Pl,P2tP?' 

C**** IHIS �IPR[lTJ�F Cl l 5S J FIE S  l�E �I�r SPEECS t�c CIRECTIO�S IN T� EIR 
C**** C(PRf��(�CI�G APP�'� ��[ CftLlS U�C� rT�EP SUFRrUTINFS fOR rURT�ER 

c**** rr�PlTATI(�S. 
c**** 
C**** 

REAL Pl(3C(,F), IIlLF(�,15),�(�,!cr) 
I�lfGfR rIP(�CC,�), r�(F)tJ�(R)tC(�,50C), FW(!CC,E),r�(!o 

IC,F)',r. 

222 [ 1<=( 

I<J=( 
IP=( 

DC 112 "hI,3U 
rr 112 ll=l,f 

rIR(�",lll=<;c 

F H �",l l l=� <;  
r�I,,�,lll=cc 

P1(��,lL) =<;<;.c 

112 C(�lI�tF 

rc tC J J-=1 ,8 

IHJJ)=(' 

J�IJJ)=C 

H COIHlf 
�c; CC 2 C l=l,JI 

c**** c�rCK� FC� lFP(S CF fL'�f<S J� FIT�FP WJ�f C IR F CTIr N  "NeieR SPEEC. 
7! IE(D(",ll.EC.-l.(F.(� , l).EC.-l)(( Tf 20 

IE(�(",L).r'.-l.C.(F.�(�,l).E'.-I.�)(r T( ?( 
IF(C(",l).�'.('.[P.[(�,l).fC.0)cr TC 2� 

c**** 
c**** 
c**** 
c**** 

f':l 

tl 

f4 

f-? 

f:� 
( *** * 

c**** 
2t 

13 
14 

7C 

;'7 
l� 

IF(�(",ll.Ec.r.(.(F.�(�,l '.f,.r.ClrC rf �! 
IrE FClLC " I �G PCLTI�f, TC ST!T��f�T 6�, fL LC Chl E S ALL S�ElIEREC 

nIprCITr�s l�DEP I�f crpPESFc�rT�C CFr� [[RFCTIGNS. l �F RClTINE 

Al�C EPIr\GS THE !:HlHPEC CIRECTIOS �, U � H IUlLY ClCSER TO TrE 

CPE� rHRFfllOS. 

t<t<"'C(�,L) 
J�( t<I<I=J t\ ( t< Kl+l 

t<J=JHf<t<) 
tF(t<I<.LT.4.rp.kl<.Cl.5)C( If �I 
r.r!< ( I< J ,t< t< ) -= r: ( � ,l) 
Gr lr 2f 

1�(I<I<.\'r.f)G( IC 6� 
I�(C(�,L) .GF.(t<K+5)lGf Tf M 
CC 1f f3 
r IP ( t<J,t<t<l= n l � , l ) - f 
r-r H ?t 
IF(C(�,l'.lF.(K�-�')Cr T( fr-

ec 1( t3 
rIP(I<J,t<k)=D(�,LI+� 

T�F F(lLC�[�G AClTJ�� C(�f'PFS T �f WI�[ �PfF[S 'N[ CALCUlAlFS T�F 

lH.lIr� LI�lPG r\tfnlH�G L�cr-P TH (f:nr:�HHI"C S�El T FR H DIRECTH'�·. 

A=C( �,l)-r:(t\ ,ll 
IF (t)13,l",14 
A=-t. 
TF(t..fC.IICr lr 15 
Ir("'h�GLE-SC175.U ,1'\ 

IFft..fC.?IG( l( 15 
IF(A.FC.6ICr Tf l� 
IF(A.�F.71(r T( ?C 
KC'= C(�,1I 

15 



(C41: 

( ( 4? 
(C4E 
((4<; 

CC"2 

C(<;3 

(:('54 

C(�: 

CC':I: 
(C'.:1 
C('Sf 
CCC;<; 
( etC 

Cef 1 

(U: 2 
(U� 
CUt. 
cue; 
C(et: 
CUi 
CUE 

cefS 

C OC 
(Cll 

C (12 
C C7? 
COl, 

C (1 <; 
CCH 
(Ci i 
( if'  
( (1S 
C (F( 
C(F l 

((f 2 
cr. F.-:: 
C( E 4 

CCFe: 
(C Ef 

(en 
CUE 
cces 
c cce 
((q 
(CC;;;: 
ces? 
(CSt, 
C(COr:: 
((C f 

II\(I<[I=HII<CHI 

I'=II\II<r) 

FI<! If. ,1<01=1..( to ,l) 
CI«IJI,t<O'=HhLl 

c**** C AlClLr. iIf l\  CF P�TI(. 

PHl,r.,I<OI=«I<(f\,l) JI«hLJ +0.00511 

Gf 1C 2C 
c**** lEPC CIRECTICI\ "I\(/eR SPEEC IS LISTEC. 

?e: IFIP.lCI.I\E.P1'Cf 1( 20 

IF(I�.GT.C)G( TC 2� 
I< P T 1 F I : ,24' (T I T l F ( � ,J 1 ,.: = 1 , 15) , ITT T L F 11\, J , , J= 1 t 1'3 ) 

24 F(P�Al ('llER( rIF[(TI(� t�[J(P SPFEC'JJ , lX, 15A2,lCX , 15A2J 

1,f).'O /lF�',:1r;y,'r t-HJt) 
I �,= 1 

23 I<RIH P,21l [(/I,[),I< I",L),[H,l),wll\,l) 
21 F[P/lJl T If�,I l , lX,f4.C , �5X.Il,lX.F4.0) 

?C cr�ll"Lf 
IF(8LCI.�F.P2)G( TC 12C 

c**** �prFr� AI\C PATI(S C�E LISTf[. 

7 1-0 p I 1 F ( 3 , � 1) (T I T L E ( ,. , J) • J "1 ,1 5) , (T I T L E ( " , J I , J= 1, 1 '5 ) 
31 FCR"'/IT ('1'.11 X,l'i1'2 , 4Xt15A2,13X,'I-oII\C SPEH PtTICS'll1 

\oPJTE(?,32) IJ,J=l,P. I ,IJl • .:l=1,R).(J2 , J2=I , fl) 
32 1'(1</lf.T 12('i� , RI2X , Il,IXI).5x,HnX , Il , 2)()n 

I<DI1rI3,��) IJ3 , J?=1,24) 

�3 rCP/I"T 12( 5X , BI1X , J?,lX» ,5X.812X , J?, 2XIII) 

41 I�=I£,+l 
IF(IP.GT.IIIGr 1C ?(1 

I<"=C 
c**** O'FCt< FrR lHF FI�H HHT-LIH fF Tt-F LISTII\G. 

f'r "c J-=j,P 

IF I F � ( I P ,.il • Fe. <'<; I � � =!< HI 

I r ( O. ( I P , J) .1= c:. c;q ) H = I< HI 
IF(Rl(IP,J).['.Sq.r. I ��=I<�+l 

"r: ((I\111\1. ( 
I< R I H ( ':l , e) (f I< ( r E , .; ) , .;= 1 , f) , ( (w I Ie, J 1 I , J 1 = 1. F. I ,  (RT I I P, J;;: " J 7.= 1. e ) 

f FC��AT 1?(�x,P(I3 , lX) , 6X , Rlf5.2 , lXI) 
IF("�.Ll.24)r( lC t, 1  

1 2f Cllll �F1LF(F\-,[I.,P) 
IF ( K LeT • � I' • P )!; r 1'f � (C 
\-Q[lE(3,14) (J,J=l ,8) ,(TIT[E(�,JI,J=1 , 15) 

34 r(I=r-/\l (tl'.45X,'(lI'C::SIFICI' TICI\ Cf CIRHTICI\.S'IIt.2X , !H2x']2.I)I) , t  
lO,l:/I?l1l 

I C( rc t.3 l=1 ,1�C 
I< 1\ = ( 
cr ',2 J=l,P 
Tf(rIP(L,JI.Fr..SS)��=K�+1 

t. 2  r.OlIl\lF 
c**** �f'flHF(1) f1IRE<:lIOS /IRE (USS IFIE[ He LlSH[ UNCER TH CCRKF�PONDINC 

c**** rPf" nIPErl!CI\. 

I<KlHI?,�'51 (CIFll,.;), .. =l,e) 
?� FC Pr-IlT (4?)C,f(2X , I;;,lXlI 

IF(K".GF.�IG( Tf 3(( 
4� Cr"lII\lf 

3(( Ull. �rll'IR (CIR,lITLr,",�) 
GC 1('=f? 

3(1 II=C 
3 C 2  CCl\lHU-
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FORTRAN IV G lE VEL 1, MCD C AVRA GE 

reCl 

C (C;; 
fer:: 

((C4 

C (( � 
((U 
C C Ci 

C( CF 

CCCo; 

(( ]f 

CCl] 

C(l� 

CCl ? 
cr 1 � 
((1 � 
UH 
C (17 
((lI' 
cn 0; 
C(�f 
CC21 
((;;:{ 
CC2? 

('(24 

CO:� 

SUBROUTINE AVRAGE (O,W,KF,II,NOP,DAVE,WAVEJ 

THIS SUBROUTINE CO�PUTES T HE AVERAGE OF THE OPEN STATIONS USED AND 

MAKES THE RESULTS AVAILAB LE FOR COMPARISON WITH THE fORESTRY STATIONS. 

INTEGER 0(5,500) 
REAL W(5,500),C AVE(500J,WAVE(500' 
OP=NOP 
WHEN KF: 2 All THE VALUES FOR T HE OPEN STATIONS HAVE BEEN ACCUMULATED 

AND THE AVERAGE IS NOW TO BE COMPUTED. 
IF(KF.EQ.2'GC TC 2 
DO 5 J=I,500 
DAVE( J) =C.C 
WA VE ( J) =0.0 
CONTI NUE 

W IND D IRECTIONS ANC SPEEDS ARE ACCUMUL AT ED. 
DO 10 K=l,NOP 
DO 10 l=l,1 1 
IF(D( K , l l . EQ.-l.OR.k(K,l ) . EQ.-l.0)GO TO 10 
DAVE(l,=oAVE(l,+o( K,l) 
kAVE(l)= WAVE(l)+W(K,l) 
CONTI NUE 

RETURN 
THE AVERAGE IS CC�PUTEC. 
DO 2C l=I,1 1  
IFfOAVE(ll.lE.O.O.CR. W AVEfl).lE.O.O'GO T O  3 
0(1,l)=DAVE(l)/CP+O.5 
k(l,l) = WA VE(l'/CP+0.5 
GO 10 20 
O( 1 ,L) =-1 
W( 1, L) :-1.0 
CONTI NUE 

RETURt-: 
END 

� t P 'I r l. T T "F <: r T r� I r; ( r I r; tTl 1 l F , tv 1 , " I I 
c**** 1�1� clnRrlTT�F tv'�FS �f"r [ IQFCTIl"S �V'lltFlF Frp LSF e, 
c**** <lflprl.ll"F<: 5[;[11, (F(FFf: /"f 7.vtl.ur. 
c**** 

r:y�'n�ln TIHf(5,1'5) 

If\ll-CFh' rIR('rc.e),�Ff3P) 
r riP L f· r;.:, f r I 5 I r" X 1-:(' ) ,x � (.3 <: 'tS T [ ( ::,., I , S T F ( , (" ), S (" ( :> r. ) , !' X ( :" ( ), S )( � ( ?C 

1 ) ,F � ( -H ) ,l( 3 ( ) , 11\ 
l,,:cc;.r 

1=( 
n=c 

T ,., '" 1 

P =1 

2 L=r 
I = 1+ J 
['( 1 K=1 ," 
)(I<)=rlF'(T,KI 

IF()(K).�,.sc.C)l=L+l 

1 (Oll"tF 

C�Ll SCE�(X,"T.I�,,,.T".,ST[,X�.STEtSC,SX,SXS,FX,NE) 

IF(l.G[.F)r( 1( 3 
{�r Ie ? 

� I" "'.? 
(�ll �rf\I'tMl,I".�tT�.ST [ ,X�tSTEtSC.Sy,SXS. FX.�E) 

(filL r.rGP!'F (".X�,5Tr:,SrrtTITLh�1'''1l 

rt'lL Z\.I\LLF- (",� C.)c�.SH,Zl 
I'Ir T If-''' 
f"[' 

17 



FORTRAN I� G lE�El 1, MOD 0 SETUP 

0001 SUBROUTINE SETUP (FW,OW,RT) 
C •••• THIS SUBROUTINE ���ES wl�[ SPEEDS AV�llABlE FOR USE BY SUBROUTINES 
C •••• SDEV AND TFRII'. 
C···. 

C.··. 

OCC2 DOUBLE PRECISIC� X (30) ,X �(30),STO(30),STE(30 ),SC(30),SX(3C), SXS(30 
1) ,FX(30) ,�(30' ,TN 

CCC3 I�TEGE R Fk(300,8) ,Cw(300 ,8',NE(30 ) 
0004 REAL RT(3 CO,8' 
CCCS TN=99. 0 
CCC6 KT=O 

CC07 IM=1 

ccca 'IN=l 
OC09 NT=O 
CC1C N=24 
OCII J=O 
OC12 25 J=J+1 

CC13 Jl=O 
OC14 J2=C 
OC15 J3=0 
OC16 l=C 
OC 17 DO 99 K=l,� 
CCle IF (K.GE.9.AND.K. lE.16'GC TO 9 7  
C C1 9  IF (K.GE.17)GO TC 98 

OC20 Jl=Jl+ l 

CC21 X(K'=Fw(J,Jl' 
CC22 GO TO 96 
CC23 97 J2=J2+1 

OC24 X(K)=Ow(J,J2' 
OC25 GO TO 96 
OC26 98 J3=J3+1 
OC27 X(K'=RT(J,J3l 
CC28 96 IF(X(K).EQ.99.0ll=l+1 
OC29 IF(X(Kl.GT.O.OlGO TC 99 
OC3C WRITE(3,1) J 
OC31 1 FORMAT (lX,'X(Kl H�S CCME UP WIT H A VALU E OF ZERO. T HE VALUE OF 

IJ=',I21 
OC32 NT=NT+l 

CC33 IF (NT.EQ.20lGC TC 32 
OC34 99 CONTINUE 
OC35 CAll SDEV(X,KT,IN,N,TN,STC,XII',STE,SC,SX,SXS, FX,NEl 
OC36 IF(l.GE. 24'GO TO 1 50 
OC37 GO TO 25 
OC38 1 50 1�=2 
OC39 CAll SOEV(X,KT,IN,N,TN,STC,XM,ST E,SC,SX,SXS, FX,NE) 
OC40 CAll TFRM(N,SC,XM,5TO,�,I'" 
OC41 32 CONTINUE 
OC42 RETURN 
OC43 END 

18 



FOPTRA.N IV G LEVEL 1, �OD 0 SCEV 

OCCl SU�ROUTINE S DE V(X,�T,IN,N,TN,ST D,XM.STE,SC,SX,SXS, FX,NE' 
C**** THIS SLBRCUTINE C�lCUl�TES THE S AMPLE MEAN VALU E, STANDAR D DEV IA TI ON 
c**** ANO STANDARD ERROR OF THE �EAN. 
c**** 
C**** 

C CC2 DOUBLE PRECISIO N  X (30" X�(30"STO(30"STE(30),SC(30) ,SX( 3 0"SXSC 30 
l) ,FX(30),TN 

CCC3 INTEGER NE(30'�K�(30) 
OCC4 1 FO RMAT('ISA�PlE �O.·,4X,·NO. OF OBSERVATIONS', 5X,'FIRST OBSERVA TIO 

I N4,5X,'SA�PlE �EA� VAlUEi,5X,'STANDAR D DEVIATIONa, 3X,'STANOARD ERR 
20R OF /oIEAMU /) 

eccs 2 FOR",AT(4X,[4,14X,I5,6X,4(7X,D15.8'/' 
c**** KT IS LSED TO I NDICATE THE S IZE OF EACH ARRAY. 

OC06 �T=KT+l 
c**** THE PAGE HEADING IS WRITTEN. 

OC07 IF(KT.EQ.l) WRITEC3,1' 
oeC8 DO 200 K=l,N 
OCC� IF(IN.EQ.2'GO TO 4C 
C CIC IF(KT.GT.1) GC TO 20 

c**** THE FIRST OBSERVATION O F  EACH AR RAY IS STORED AND THE ARRAYS USED 
c**** FOR ACCUMUlATICN ARE CLEARED. 

CCll FX(K'=X(K' 
0(12 SX(K'=O.O 
oe13 SXS(K) =O.O 

c**** NE IS AN INDICATOR USED TO SIGNIFY THE END OF THE PARTIC ULAR ARR A Y  
c**** IT I S  ASSOCIATED �ITH. 

CC14 NE(K,=C 
oe15 20 IF(NE(K'.EQ.l'GO TC 200 
oe16 IFIX(K'.NE.TN'GO TC 30 
oe11 SCIK'=KT-l 
OC18 NE(K'=l 
OCl� GO TO 200 

c**** ACCU�UlATICN OF EACH ARRAY. 
0(20 30 SX(K'=SX(K) + X(K' 
OC21 SXS(K) =SXSIK,+X (K'.*2 
oe22 GO TO 200 
OC23 40 IF(SXIK'.EQ.O.O.OR.SXS (K) .EQ.O.O'GO TO 41 
OC24 IF(SC(K) .GT.1.0'GC TO 43 
OC25 K�(K) = l  
OC26 GO TO 44 

c**** CALCLLATION CF THE �EAN. 
OC27 43 X�(K) =SX(K'/SC(K' 

c**** CALCULATION OF THE STAND�RO DEVI ATION. 
oe28 STD(KJ=OSQRT( SC(K.*SXS(K)-SX(K'**2'/(SC IK)* CSCIK'-1.0), 

c**** CALCULATION OF THE STANDARD ERROR OF THE MEAN. 
OC2Q STE(K) =STO(K'/DSQRT(S C (K) , 
0030 K N ( K) = SC ( K) 
CC31 GO TO 42 

OC32 41 K�(KI=O 
OC33 44 X�(K) =O.O 
0(34 STO(K) =O.O 
ce35 STE(K) =O.O 
OC36 42 kRrTE(3,2' K,KN(K) ,FX(K, ,Xf'(K"STOCK',STE(I() 
OC37 200 CONTINUE 
OC38 RETURN 

Oe3Q END 
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FORTRAN IV G lEVEL 1, �GD 0 TFRp.! 

oeCl 

cee2 
eeC3 
cce4 
cee!: 
oce6 
ceC7 
eecs 
ecec; 
CClC 
OCll 
CCl2 
oe13 
OC14 
OCl5 
OC16 
ce17 
CClS 
oelc; 
oe20 
ce21 
OC22 
oe23 
ce24 
oe25 
oe26 

SLBROUTINE TFRM(N,SC,XM,STO,V,IM) 
c**** THIS SUBROUTINE C�LCU l ATES THE SIGNIFICANCE OF T HE DIFFERENCE 
c**** BEThEE� THE ME ANS. 
c**** 
c**** 

DOUBLE PRECISION Se(3 0),X M(3 0),STD(3 0),V (3 0), A, B, C, D  
1 FORMAT('1',47X,'SIG�IFIC A�CE O F  DIFFERENCE eETWEEN MEANS'II) 
2 FORMAT(5(IX,2I3 ,lX ,'=',IX ,C16.8)J 

�RITE(3 ,1' 
. 

M=N-l 
0013 K=l,M 
1=1<+ 1 

'
·
OOlce J=[ ,N 
IF(SC(K).GT.1.0.ANO.SC(J'.GT.1.0)GO TO 9 

veJ)=o. o  
GO T O  1 00 

9 IFCIM-2)10,11,12 
10 A=(SCIK)+ SCIJ»/Z.O 

IFIA.lE.30.JGO TO 1Z 
11 V(J)=(XM(K) -XMIJ')/CSQRT(STOfK'**ZISC(K'+STO (J '** ZISC(JJJ 

GO TO 1 00 
1Z B=XM(K)-XM(J) 

C=(fSCIK) -1.0)*STD(K)**2+ (SC(J'-1. 0J*STDeJl** Z '/eSC(KJ+sceJJ-z.o) 
D=1.C/SCIK)+1.0/SCCJ) 
VIJ)=B/(OSQRT(C)*OSCRTCD)J 

ICC CONTI NUE 
13 WRITE(3 ,2) (K,J,V(J) ,J=I,N) 

200 CONTI NUE 
RETURN 
END 

FORTRAN IV G lEVEL 1, MOO 0 ZV AlUE 

OC01 SUBROUTINE ZVAlUE eN,SC,X M,STO,ZJ 
c**** THIS SUBROUTINE C ALCULAT ES THE SIGNIFICANCE Of THE DIFFERENC E  
c**** BETWEE N THE ME ANS C F  THE DIRECTIONS. 
c**** 
c**** 

CCOZ .00UBlE PRECISION SC(3 0),X M(30',STO(3 0), Z(30), A 
0003 WRITE (3,1) 
0004 1 FORMAT('1',10X,'SIG�IFIC A�CE OF DIFFERENCE eETWEEN MEANS'I 

1Z 6X,'DIRECTIONS'II,15X'S AMPlE NO.'llt 
oe05 00 2 0  J=l,N 
CCC6 A=J 
ee07 IFCSTD(JJ.EQ.O.OJGC TO 3 
OC08 IF(SC(J).LE.O.O)GO TO 3 
OC09 Z(J)=IA-Xp.!(J»/(OSCPT(STC(JJ**ZISC(J') ' 
celC GO TO 20 
cell 3 Z(J)=O.O 
oe12 20 CONTINUE 
OC13 10 "RITE(3,2) (J.,lfJ) ,J=l,N) 
oe14 2 FORMATI20X,13 , '  = ',016.8) 
OC15 RETURN 
OC16 END 

20 



FCPTRAII< 1\1 G lE'IIF-l 1. I'rr: f 

C(el 

CU2 
C ((" 
Ccr4 

((" C � 
CfU. 

cce; 

ccce 
CCCc 
C(IC 

U11 

C Cl2 

cr 1:: 

C Cl4 
C(1 c: 
C( H 
[(11 

C C]f 
(( 1 <: 

C c;; r 

C(21 
C(' � 2 

ce2' 
((24 

CU� 

SLPDrllJ�f D�rpfE (�,X�,STr,STf,TITLf,�t,�l) 

c**** l�J� 5lPO(llr�F Cl�\E�l� T�[ PfSUlTS (F T�F [IPE(Tlr� ���L'SI� 

c**** F�r�l(tr A� �[E\ T( rFCRFfS, Frp �(PE �f �� I� (FUl RESULTS. 

c*··· 
C···· 

CII'F��lr� lrTlF(�,l�) 
crlRIF p�rrl�JC� X�(30I,ST((�0),STf(?(1 

�.fd'(,lF=4" 

H Ilf ( ., • �) � H rL r , IT f 1l F ( � 1 ,I< I , I< :: 1 , 1 c:; I , ( TT Tl f I" 1 ,IC. ), K: 1, 1 � ) 
3 FfPlIlIT fllIll'30)l,'URfCTIH /I�/'lYSlS If'. CfGPEES (',I�,"'lIl)I, 

l'�"I'FLF �(.' .. �;n(,'(IFffj;E�rF',f')(,'S��PLf ,.£t� VAlUE',SlI,'STANCARC 

2CE'IIIAlIn. ',"3)(, 'STHUH EH(J; (F "UP/lll.l5�2,?C;)(t1�ft2ln 

pc 2 J=l.� 
>=>"IJ) 

�=qr(JI 

�1=51[(J) 

IF(>.fC.C.CIF:f.C 

A"ClF=�lI"GlE 
�=J 
1FI).FC.C.CI(( 1( 4 
F=()(-AI*/I"rLF+r.c� 

>::�.ll�CLF+t::.r.'5 

4 IFI�.Ec.r.(I(f 1( c 

�=�*"�GlF+r.(',,: 

� JF(�l.F(.(.CIG( Tf � 
�l=�l*lI�GtE+C.�� 

f ,;":';*�MGlF 

�!<T1F(3,1 I J" ,F,> ,S ,n 

I-rfi"�l (4)(. 14.2"1<,4 ItCl! ,FF.l ,4)( III 

;' (Cf\ltHE 

Hr 
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APPENDIX II 
SAMPLE PROBLEM 

It is desired to run a wind direction and speed analysis o f  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 o f  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 4 5°. The data control card can now be made 
up and inserted in front o f  station (1) , as in figure 3. 

DATA 
CONTROL 

CARD 

SJATION (3) 
DATA CARDS 

STATION (3) 
NAME CARD 

FIGURE 3. Card Sequence for Wind Analysis Program. 

22 



ev 
W 

Z ERO o I � ! r T I OI1J .'\ . � . 

') T f. T I ON t. !\I< 1 �  
M P H  

1 7 .  
0 0 . 0 
C 0 . 0  
C 0 . 0  
S ( . .  
", ('I . r 
r·. O . \:  
5 8 .  
t' e, . o  
r 0 . 0  
C C . O  
0 (} . 0  
;) 0 . 0  
0 fi . O  
I) O . �  
2 te . 

,.., /) . C  
4 1 .  
() 0.0 
'1 /) . 0  
0 " . 11  

lOR q ' f E O  

Ii < T fl T I � � al- I '  , f1l 
II �PH 
0 0 . 0  
4 2 .  
') 2 .  
2 1 J .  
£' 0 . ,) 
0 0 . 0  
S 1 • 

0 6 . 0  
') 2 .  
4 : . .  
7 2 .  
'. 4 .  
t: S .  

, - .  
0 2 .  
0 )  0 . 0 
4 l .  
0 (i . 0  
5 7 .  
6 7 .  

B .  



S TA T I ON C AR I B O U  S T AT I ON BR I STOL W I ND SP E E D  RA T I O S  

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 

1 2 3 4 � 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 C  2 1  2 ;J  2 3  2 4  

p. 4 7 7 1 5  1 7  1 5  1 9  4 2 2 4 3 1 5  1 5  1 2  0 . 5 0  0 . 50 0 . 2 9  ( . 5 8  0 . 20 0 . 8 9  1 . 0 0  0 . 6 4  

1 2  5 a 9 1 0  2 2  8 1 2  7 3 2 2 1 0  2 0  7 1 5  0 . 5 9 0 . 60 0 . 2 5  0 . 2 3 ,  1 . 00 0 . 9 1  0 . 8 8  1 . 2 5  

2 3  8 Ie 1 3  1 3  1 6  5 5 1 2  1 5  8 1 0  4 1 1  4 4 0 . 5 3  1 . 8 8 0 . 8 0  C . 7 7 0 . 3 1  0 . 6 9  0 . 8 0  0 . 80 

1 1  1 4  e 1 5  1 9  1 4  1 8  1 9  1 6  1 5  2 7 5 8 9 1 2  1 . 4 6  1 . 0 8  0 . 3 4 ( . 4 7  0 . 2 7  0 . 5 8  0 . 5 0 0 . 64 

1 8  4 e 1 4  1 5  1 1  1 0  1 5  1 2  4 7 4 5 2 4 1 2  0 . 6 7 1 . 0 0  1 . 1 7  C . 2 9  0 . 34 0 . 1 9  0 . 4 0  0 . 8 0  

8 5 7 6 2 (  1 0  5 8 2 9 4 2 3 2 4 8 0 . 2 5 1 . 80 0 . 5 8  ( . 3 4  0 . 1 5 0 . 2 0  0 . 8 0 1 . 0 0  

1 8  9 9  1 0  1 0  9 1 8  1 9  1 0  1 3  9 9  3 4 2 4 8 1 0  0 . 7 3  9 9 . 00 0 . 3 0  ( . 4 0  0 . 2 3  0 . 2 3  0 . 4 3  1 . 0 0  

1 0  9 9  9 2 0  8 1 0  1 2  7 9 9 9  8 8 1 8 1 2  4 0 . 9 0 99 . 0 0 0 . 8 9  0 . 40 0 . 1 3  0 . 80 1 . 0 0  0 . 5 8  

6 9 9  1 0  2 1  1 5  1 2  5 1 4  8 9 9  5 1 2  3 4 4 1 2  1 . 34 9 9 . 00 0 . 5 0  ( . 5 8 0 . 20 0 . 3 4  0 . 8 0  0 . 8 6  

9 9  9 9  1 1  8 1 4  1 1  2 5  8 9 9  9 9  8 8 6 3 1 2  4 C; 9 . 0 0  99 . 00 0 . 7 3  1 . 0 0 0 . 43 0 . 2 8  0 . 4 8  0 . 50 

99 99 9 9 H 4 9 1 4 9 9  9 9  1 2  4 4 2 1 8  1 5  99 . 0 0  99 . 0 0 1 . 3 4  C . 4 5  0 . 2 5  0 . 5 0  2 . 0 0  1 . 0 8  

99 9 9  9 5 � 2 5  1 6  1 8  9 9  9 9  3 6 3 1 7  8 9 9 9 . 0 0  9 9 . 00 0 . 3 4  1 . 2 0  0 . 6 0  0 . 6 8  0 . 5 0  0 . 50 

9 9  9 9  1 0  1 0  1 1  2 0  1 0  1 4  9 9  9 9  4 2 4 4 8 1 4  99 . 0 0  99 . 00 0 . 4 0  C . 2 0  0 . 3 7 0 . 2 0  0 . 8 0 1 . 0 0  

99 9 C;  1 0  1 0  8 1 0  1 2  1 8  9 9  9 9  1 1 3 5 1 0  1 5  9 9 . 0 0  99 . 00 0 . 1 0  C . 1 0  0 . 3 8 0 . 5 0  0 . 8 4  0 . 8 4 

9 9  9 9  7 1 0  1 3  1 3  2 2  7 9 9  9 9  4 1 4 4 1 0  1 2  9 9 . 0 0  99 . 00 0 . 5 8  C . 1 0  0 . 3 1  0 . 3 1  0 .4 6  1 . 7 2  
N 9 9  9 9  3 8 1 7  5 1 6  4 9 9  9 9  4 3 8 4 1 0  5 99 . 0 0  9 9 . 00 1 . 3 4  C . 3 8  0 . 4 8  0 . 8 0  0 . 6 3  1 . 2 5  
A 99 99 1 3  8 1 2  1 4  1 0  2 0  9 9  9 9  4 5 8 5 4 2 0  99 . 0 0  99 . 00 0 . 3 1 ( . 6 3  0 . 6 7 0 . 3 6  0 . 4 0  1 . 0 0  

9 q  9 9  6 3 3 1 2  1 8  1 0  99 9 9  1 3 5 1 7  1 2  8 99 . 0 0  9 9 . 00 0 . 1 1  1 . 0 0  1 . 6 7  1 . 4 2  0 . 6 7  0 . 8 0  
9 9  9 9  7 6 1 2  1 1  9 1 3  9 9  9 9  2 5 5 4 7 4 C; 9 . 0 0 99 . 00 0 . 2 9  C . 84 0 . 42 0 . 3 7  0 . 7 8  0 . 3 1  
q q  9 9  1 5  1 2  e 4 7 1 2  9 9  9 9  8 1 2  8 2 3 9 99 . 0 0  9 9 . 00 0 . 5 4  1 . 0 0  1 . 0 0  0 . 5 0  0 . 4 3  0 . 7 5  

99 9 9  1 2  9 1 2  1 2  1 6  9 9 9  9 9  3 1 9 1 0  1 1  1 7  99 . 0 0  99 . 00 0 . 2 5  0 . 1 2  0 . 75 0 . 8 4  0 . 6 9  1 . 8 9  

9 9  9 9  7 1 1  8 6 5 1 1  9 9  9 9  7 2 3 2 1 1  1 0  99 . 0 0  9 9 . 00 1 . 0 0 0 . 1 9  0 . 3 8 0 . 3 4  2 . 2 0  0 . 9 1  

C; q  9 9  9 9  1 2  1 1  1 C  2 0  5 9 9  9 9  9 9  4 4 7 2 5  1 5  <;9 . 0 0  9 9 . 0 0  9 9 . 0 0  ( . 34 0 . 37 0 . 7 0  1 . 2 5  3 . 0 0  

C; C;  9 9  9 9  8 1 2  2 0  1 9  1 2  9 9  9 9  9 9  4 3 1 2  1 5  1 5  C; 9 . 0 0  9 9 . 0 0  9 9 . 0 0  C . 5 0  0 . 2 5 0 . 6 0  0 . 7 9  1 . 2 5  
9 q  9 9  9 9  1 1 0  1 8  1 4  9 9 9  9 9  9 9  2 8 1 0  9 7 99 . 0 0 9 9 . 00 9 9 . 0 0  C . 2 9  0 . 80 0 . 5 6  0 . 6 5  0 . 7 8  

99 99 9 9  1 2 2  9 6 9 9  9 9  9 9  9 9  3 4 5 5 9 9  9 9 . 0 0  9 9 . 00 9 9 . 0 0  ,
0 .4 3  0 . 1 9 0 . 5 6  0 . 8 4 9 9 . 0 0  

C; 9  9 9  9 C;  8 1 9  1 8  2 0  9 9  9 9  9 9  9 9  2 1 2  1 2  8 9 9  «; 9 . 0 0  9 9 . 00 9 9 . 0 0  0 . 2 5  0 . 64 0 . 6 7  0 . 4 0  9 9 . 0Q 

C; 9  99 99 9 4 2 4  q 99 9 9  <) 9  9 9  5 8 1 7  8 9 9  99 . 0 0  9 9 . 0 0  9 9 . 0 0  C . 5 6 2 . 00 0 . 7 1  0 . 8 9  9 9 . 0 0  

C; 9  9 9  9 9  1 8  e 9 2 1  9 9  9 9  9 9  9 9  8 2 1 1  1 2  9 9  <19 . 0 0  9 9 . 00 9 9 . 0 0  C . 4 5  0 . 2 5  1 . 2 3  0 . 5 8  9 9 . 0 0  

<; 9  <; 9  9 9  8 1 1  8 8 9 9  9 9  9 9  9 9  5 5 7 7 9 9  99 . 0 0  9 9 . 00 9 9 . 0 0  C . 6 3  0 . 4 6  0 . 8 8  0 . 8 8  9 9 . 0 0  
<; q  9 9  9 9  1 6  1 1 6  8 9 9  9 9  9 9  9 9  3 4 3 5 9 9  99 . 0 0  9 9 . 0 0  9 9 . 0 0  C . 1 9  0 . 5 8 0 . 1 9  0 . 6 3  9 9 . 0 0  

9 9  9 9  9 9  8 6 3 1 7 9 9  9 9  9 9  9 9  3 5 4 1 2  9 9  99 . 0 0  9 9 . 0 0  9 9 . 0 0  C . 3 8  0 . 84 1 . 3 4  0 . 7 1 9 9 . 0 0  

99 9 9  9 9  7 1 1  8 I e  9 9  9 9  9 9  9 9  1 6 5 1 0  9 9  99 . 0 0  9 9 . 0 0  9 9 . 0 0  C . 1 5  0 . 55 0 . 6 3  1 . 0 0  9 9 . 0 0  

«; 9  9 9  9 9  4 8 6 1 7  9 9  9 9  9 9  9 9  2 3 3 8 9 9  <;9 . 0 0  9 9 . 0 0  9 9 . 0 0  C . 5 0  0 . 38 0 . 5 0 0 .4 8  9 9 . 00 



" 

'1 '1  '1 9  9 '1  2 5  5 9 1 1  9 9  9 9  9 9  9 9  1 0  3 1 1 9 9  '1 9 . 0 0  99 . 0 0 9 9 . 0 C  C . 4 0  0 . 60 0 . 7 8 0 . 6 4  9 9 . 0 0  

'1 <3  '1 '1  9 <3  7 1 4  8 1 2  9 9  9 9  9 9  99 4 8 4 1 5  9 9  99 . 0 0 99 . 00 99 . 0 0  C . 5 8  0 . 5 8  0 . 5 0  1 . 2 5  9 9 . 0 0  

<; <;  <; C; 9 <; 1 5  '1 4 1 0  9 9  9 9  9 9  9 9  4 3 2 1 0  9 9  99 . 0 0  99 . 0 0  9 9 . 0 0  C . 2 7  0 . 34 0 . 5 0  1 . 0 0  99 . 0 0  

<; <;  <3 9  9 <;  6 1 4  1 1  2 0  9 9  9 9  9 9  9 9  3 4 4 7 9 9  <; 9 . 0 0  99 . 0 0  9 9 . 0 0  C . 5 0  0 . 29 0 . 3 7  0 . 3 5  99 . 0 0  

<; <; 9 9  9 <;  1 0  1 0  4 2 4  9 9  9 9  9 9  9 9  4 2 3 1 2  9 9  C; 9 . 0 C  9 9 . 0 0  9 9 . 0 0  C . 4 0  0 . 20 0 . 7 5 0 . 5 0  99 . 0 0  

<; s  <; 0:;  <; 9  8 4 1 2  1 5  99 9 9  9 9  9 9  3 4 4 1 5  9 9  <; 9 . 0 0  99 . 00 9 9 . 0 0  ( . 3 8  1 . 00 0 . 34 1 . (1 0  9 9 . 0 0  

<; C;  c; <;  <3 <;  1 2  1 4  1 1  1 2  9 9  9 9  9 9  9 9  7 4 5 4 9 9  <; 9 . 0 0  99 . 0 0  9 9 . 0 C C . 5 <;  C . 29 0 . 4 6  0 . 3 4  99 . 0 0  

<; <; , 9 9  99 1 6  1 8  1 0  1 0  99 99 99 9 9  7 4 4 1 5  9 9  '1 9 . 0 0  99 . 0 0 9 9 . 0 C  C . 4 4  0 . 2 3 0 . 4 0  1 . 5 0  99 . 0 0  

<; <;  '1 C;  9 9  6 5 1 7 . 8 99 99 q 9  9 9  8 1 4 3 9 9  <; 9 . C G  <; 9 . 0 0  9 9 . 0 0 1 . 34 0 . 20 0 . 2 4 0 . 3 8  99 . 0 0  

<; <;  9 9  9 <3  l 3  C; 8 1 3  9 9  9 9  9 9 9 9  6 4 1 0  8 9 9  <; 9 . 0 0 99 . 00 9 9 . 0 0  C . 4 1  0 . 4 5  1 . 2 5  0 . 6 2  99 . 00 

<; <;  9 9  9 <;  7 1 0  7 7 9 9  9 9  9 9  99 2 4 2 1 5  9 9  <; 9 . 0 0 9 9 . 0 0  9 9 . 0 0  C . 2 9  0 . 4 0  0 . 2 9  2 . 1 5  99 . 0 0 

<; <;  <; <3  9 <;  f! 3 3 1 5  9 9  9 9  9 9  9 9  2 4 1 6 9 9  <; 9 . 0 0  9 9 . 0 0  <;9 . 0 C  C . 2 5 1 . 34 0 . 3 4  0 . 4 0  9 9 . 0 0  

<; C;  S O:;  9 <; 1 7  1 0 8 1 5  9 9  9 9  9 9  99 8 2 4 1 9 9  <; 9 . r O  9 9 . 0 0 99 . 0 C  C . 4 8  0 . 2 0 0 . 5 0  0 . 4 7  9 9 . 00 

<; <;  <; 0:;  0:; <)  1 5  7 5 1 9 9  9 <)  9 9  9 9  1 5  1 " 1 3  9 9  <; 9 . 0 C 9<) . 00 9 9 . 0 0  1 . 0 0  0 . 1 5  0 . 8 0 1 . 8 6  99 . 0 0  

e:; <;  <3 9  99 1 1  1 4 6 1 1  99 9 9  9 9  9 9  1 4 4 1 2  9 9  <; 9 . 0 C  99 . (,' 0  9 9 . 0 C  f . 64 0 . 29 0 . 6 1  1 . 1 0 99 . 0 0  

<; e:;  9 9  9 <;  1 4  1 3  1 2  1 0  9 9  9 9  9 9  9 9  5 3 7 7 9 9  <; 9 . 0 C  9 9 . 0 0  <) 9 . 0 0  C . 3 6  0 . 2 4  0 . 5 9 0 . 7 0  9 9 . 0 0  

<; e:;  9 <;  9 <; 1 0  4 4 1 3  9 9  9 9  9 9  9 9  8 3 3 1 8  9 9  <; 9 . 0 C 9 9 . 0 0  C; 9 . v e C . 8 0 0 . 75 (1 . 1 5  1 . 3 9  9 9 . 0 0  

C; <;  C; 9  99 e 1 7  6 1 '5  9 9  9 9  9 9  9 9  8 1 1 1 7  9 9  <; 9 . 0 0  <; 9 . r o  9 9 . 0 C  1 . 0 C  0 . 06 C . 1 7  1 . 1 4 99 . 0 0  

<; <;  9 9  9 9  1 7 1 3  1 1  1 0  9 9  9 9  9 9  9 9  1 9 6 1 5  9 9  '1 9 . 0 0  9 9 . 0 0 9 9 . 0 0  C . 06 0 . 70 0 . 5 5  1 . 5 0  9 9 . 0 0  

<; <;  <; 9  9 9  8 1 2  1 2  2 0  9 9  9 9  99 9 9  6 1 2  4 1 3  9 9  e:; 9 . 0 C  9 9 . 0 0 99 . 0 C  C . 7 5  1 . 0 0  0 . 3 4 0 . 6 5 9 9 . 0 0  

<; <;  9 9  9 <;  1 2  1 0  1 1  1 5  9 9  9 9  9 9  9 9  9 7 3 8 9 9  <; 9 . 0 0 9 9 . (' 0  9 9 . 0 C  C .  7 5  C . 7 C 0 . 2 8  0 . 5 4  99 . 0 0  

c; <;  C; 9  c; <;  9 <;  2 C  2 0  1 2  99 9 9  9 9  9 9  9 9  8 4 8 9 9  <; 9 . e e  9 9 . 0 0 9 9 . 0 C e:; <; . o o 0 . 40 0 . 2 0  0 . 6 7  9 9 . 0 0  

<; 9  <; <;  <; <;  <; 9  1 E 8 9 9 9  9 9  9 9  99 99 1 4  3 1 0  9 9  9 9 . 0 0  9 9 . 0 0 9 9 . 0 C  <; <; . C C 0 . 78 q . 3 8  1 . 1 2  99 . 0 0  

9 <;  <; 9  9 <;  9 9  7 8 4 9 9  9 9  9 9  9 9  9 9  7 5 6 9 9  <; 9 . 0 0  99 . 00 9 9 . 0 C  <; <; . 0 0 1 . 0e 0 . 6 3  1 . 5 0  99 . 0 0  

<; <;  <; 9  9 <;  <; c;  1 7  7 1 0  9 9  9 9  9 9  9 9  9 9  1 2  6 8 9 9  <; 9 . 0 0 9 9 . 0 0  9 9 . 0 0  <; <; . 0 0 0 . 7 1 0 . 8 6 0 . 8 0 99 . 0 0  

9 <; 9 9  <; <; 9 9  5 1 <)  9 9  99 9 9  9 9  9 9  9 9  6 8 9 9  9 9  <3 9 . 0 0  9 9 . 00 9 9 . 0 0  <; <; . 0 0 1 . 20 0 . 4 3  9 9 . 0 0  99 . 0 0  

<; <;  <; 9  <; <;  9 9  E 9 9 9  9 9  9 9  9 9  9 9  9 9  8 1 2  9 9  9 9  «;9 . 0 0  9 9 . 00 9 <; . o e  <; <; . 00 1 . 0 0  1 . 3 4  99 . 0 0 9 9 . 0 0  

c; <;  9 9  9 <;  c; <;  9 <;  1 9 9  9 9  9 <)  9 9  9 9  9 9  9 9  2 99 9 9  <; 9 . 0 0  99 . 0 0  9 9 . 0 0 <; <; . 0 0  9 9 . 00 0 . 2 9  99 . 0 0  9 9 . 0 0  

<; <;  C; C;  C; <;  <; <;  <; e;  1 4  9 <;  99 9 9  9 9  9 9  9 9  9 9  1 0  9 9  99 <; 9 . 0 0 9 9 . 00 9 9 . 0 0  <; <; . 0 0 9 9 . 00 0 . 1 2  99 . 0 0  99 . 0 0  

<; <;  9 9  9 9  9 9  c; <;  1 2  9 9  99 9 9  9 9  9 9  9 9  9 9  9 9 9  9 9  <; 9 . 0 0  9 9 . 00 9 9 . 0 C  <; <; . 00 9 9 . 00 0 . 7 5  99 . 0 0  99 . 0 0  

<; �  <; 9 9 <;  C; 9  <; e:;  1 4  <; <;  9 9  9 9  9 9  9 9  9 9  9 9  1 8  9 9  9 9  <39 . 0 0  9 9 . 00 9 9 . 0 0  <; <; . 0 0 9 9 . 00 1 . 2 9  99 . 00 99 . 0 0  

<; <;  <; 9  '1 9  9 9  <; e:;  1 6  9 <1  9 9  9 9  9 9  9 9  9 9  9 9  1 2  9 9  9 9  <1 9 . 0 0  9 9 . 0 0  9 9 . 0 0  <; <; . 00 9 9 . 00 0 . 7 5  9 9 . 0 0  99 . 0 0  

e:; c;  <; 9  9 <;  9 <;  <; <;  3 9 9  9 9  9 9  9 9  99 99 99 9 9 9  9 9  «; 9 . 0 0  99 . 0 0  9 9 . 0 0  <; <; . 00 9 9 . 00 3 . 0 0  99 . 0 0  99 . 0 0  

<; <;  <; 9  9 <;  9 <; <; <;  8 9 9  9 9  9 9  9 9  9 9  9 9  99 7 9 9  9 9  <; 9 . 0 0 9 9 . 0 0 9 9 . 0 0  <; e:; . o o 9 9 . 00 0 . 8 8 99 . 0 0  9 9 . 0 0  

<; <;  <; 9  9 <;  9 <;  <; e:;  7 9 <; 9 9  9 9  <; 9  99 9 9  9 9  4 9 9  9 9  99 . 0 0  99 . 0 0 9 9 . 0 0  <; <; . 00 9 9 . 00 0 . 5 8  9 9 . 0 0  9 9 . 0 0  

<; c;  <; <;  9 <;  <; <;  <; <;  1 1  9 9  9 9  9 9  9 9  9 9  9 9  9 9  4 99 9 9  <; 9 . 0 0  9 9 . 00 9 9 . 0 C  <; <; . 00 9 9 . 00 0 . 3 1  99 . 0 0  99 . 00 

c; <;  C; <;  9 <; 9 9  9 <;  1 1  9 9  9 9  9 9  9 9  9 9  99 9 9  7 99 9 9  99 . 0 0  99 . 0 0  9 9 . 0 0  <; <; . 00 9 9 . 00 0 . 6 4  99 . 0 0  9 9 . 0 0  

C; <;  9 <;  9 <;  9 9  <; <;  1 5  <; 9  9 9  9 9  9 9  9 9  99 99 7 9 9  9 9  <; 9 . 0 0  9 9 . 0 0  9 9 . 0 0  <; <; . 00 9 9 . 00 0 . 4 7  9 9 . 0 0  99 . 0 0  

; <;  9 9  9 <;  9 9  9 <; 1 5  9 <1  9 9  9 9  9 9  9 9  99 99 1 9 9  9 9  99 . 0 0  99 . 0 0 9 9 . 0 0 <; <; . 00 9 9 . 00 0 . 4 1  9 9 . 0 0  99 . 0 0  

; <;  <; <;  9 <;  9 9  c; <;  <; <;  9 9  9 9  9 9  9 9  9 9  9 9  9 9  9 9  9 9  9 9  99 . 0 0  99 . 0 0  9 9 . 0 0  <; <; . 00 9 9 . 0 0  99 . 0 0  9 9 . 0 0  99 . 0 0  



S AM P L E  N O .  1\0 . O F  C H S E RVAT l n S  F I R S T  C e S E R V A T I CN S A� PlE M E AN V AL U E  S TANDARD DE V I A T [ ( I\ S TA I\DARO E l< R C R  O F  � E A N  
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