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INTROBUCTION

The effects of meteorological conditions upon sound propagation in air
are to a large extent known; however, the importance of the various m~te-
urological conditions upen measured community necise levels during actual
aircraft operations has not previously been determined. Th.: objective ot
this project was to separate out and examine the effects of local meteor-
ological conditions 4pon measured community aircrait noise exposure.

The study utilizes data measured at Orange County Airport in Santa Ana,
Caiifornia. For over a year, the Orange County Airport noise abatement
office has been monitoring and recording noiss levels in the surrounding
community due to aircraft operations at the airport. Several thousand
sound level measurements have been recorded which include both takeovf
and landing sound levels produced by the Boeing 737, the Doug'as DC-9
and most of the more popular business jet aircraft. Associated with the
direct noise measurements, related data have been collected on weather
conditions, noise abatement procedures, community noise exposure levels
and noise complaint histories. A part of the very large data bank con-
taining the information was used for this study. A principal advantage
of this data is that it provides information taken in the community sur-
rounding the airport over a long period of time, under varying meteoro-
logical and operational conditions.
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BACKGROUND

It is well known that the propagation of sound in the atmosphere is
dependent upon local meteorclogical parameters. The FAA noise standards
for aircraft type certification,] for example, specify the corrections
for non-standard atmospheric conditions tiat must be made to the EPNL
calculated from measured noise data. These corrections are based upon
data presented in SAE ARP 866.2 The noise standards also place limita-
tions upon the range of meteoroliogical conditions under which noise cer-
tification tests can be carried out. Known atmospheric absorption data
can therefore be utilized to correct measured noise levels for meteorn-
logical conditions so that the measured noise levels can be referenced
to standard atmospheric conditions. Recent measurements of the flyover
noise from a T-33A aircraft were used to experimentally determine atmos-
pheric absorption.3 The aircraft was flown at nominal 100 percent engine
power on straight and level flybys. Measured ncise and meteorclogical
data were used to determine experimental absorption coefficients. The
results indicate that for elevation angles greater than 15 degrees cal-
culations from ARP 866 generally underestimate the air-to-ground absorp-
tion coefficients, and for elevation angles less than 15 degrees the ex-
experimental absorption coefficients agree with and, in some cases, fall
below the ARP 866 predictions. Except for some scatter at low frequen-
cies and errois at high frequencies due to interference from backgrcund -
noise, the measured absorption coefficients show the same trends as the
predicted values. Thus, provided the propagation path is known, atmos-

pheric attenuation of aircraft noise can be determined witn reasonable
accuracy.

The effect of meteorological conditions upon community noise from air-
craft measur2d over a period of time, however, involves factors other
than atmospheric absorption. In addition to its affects upon atmospheric
attenuation, for example, temperature also strunqly affects aircraft per-
formance and thereby indirectly affects measured community noise. The
work carried out in this program was aimed at ascessing the effects of




temperature, humidity, wind force and direction, visibility, and ceiling

upon meacured community noise by correlating these factors with measured
noise data.

o The Orange County Airport .0ise monitoring system provides a continuous
area-wide monitoring of the airport's noise environment. The monitoring
system presently consists of five microphone sensors arrayed in both the
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landing and departure zones of v.e airport as shown in Figure 1. Under
_ most conditions, runway 19R is normally used for both landing and depar-
3 ture. Three microphone sensors are located in the departure zone; one

5 : is along the runway centerline about 10,060 ft from the brake release

3 point, and the other two are about 3,000 ft on each side of the depar-
ture flight path and about 16,000 ft from the brake release point. Two
additional microphones are located along tha runway centerline in the

§: approach zone at about 25,000 ft and 6,000 ft, respectively, from the

E E point of touchdown. The output of each microphone is in A-weighted dec-
E ibles with a dynamic range of 60 to 120 dB{(A)j. Tfhe sensors conform to
if applicable sections of IEC 179, ANSI S$1.4-1971 and the Noise Standard

g, for California Airports. Output accucracy is 1.0 dB and each station

.3 has logged over 3,000 hours during the past year and has remained within
}; calibration while axposed to the outdoor environment. Each sensor trans-
1! mits a frequency modulated signal over private telephone lines to a cen-

3 tral processing computer located at the airport terminal.

iE A teletype and display output unit, connected to the central processor,

: print the formulated data and serve as the input unit for the operator-
s2lected operational instructions. The system can be set to operate and
provide information according to a variety of formats by selecting thres-
hold levels at each station, resolution limits, maximum and minimum event
times, and minimum excursion values for each station. using the various
parameters available in the system, almest ail nonjet aircreft events can
be rejected or any class of events capable of description by the appli-
cable parameters can be selected. The system normally prints out single
event noise exposure level (SENEL) which is the A-weighted noise exposure
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level for a single event, hourly noise level {HNL) which is the average
(on an energy basis) A-weighted noise level during a particular hour, and
comunity noise equivalent level (CNEL) which is an average A-weighted
noise level during a 24-hour day, adjusted to an equivalent level to
account for the lower noise tolerance of people in the evening and night-
time periods relative to the daytime periods. In addition, a true histo-
gram of individual or multiple station events may be printed out. The
detailed methods for calculating the SENEL, HNL and CNEL are given in the
“Adopted Noise Regulations for California Airports."4

The noise measurements used in the present calculations are the SENEL
measurements, which are closely related to the effective perceived noise
level (EPNL) for a single noise event. This study is limited to flyover
noise from the Boeing 737 aircraft (operaied by Air California out of
Orange County Airport) to avoid variations that could be introduced into
the data by the use of a mix of aircraft types. Only takeoff noise data
are used for the calculations. Each calcuiation was made for SENEL
values which were measured at a given microphone for the Boeing 737 dur-
ing takeoff. In addition to the effects of meteorological conditions,
other variables that influence the measured data are the ajrcraft gross
weight, the particular aircraft producing the noise event, the pilot or
pilot teéhnique. and other more secondary effects such as maneuvers to
avoid other traffic, VFR versus instrument departures, etc. The analysis
carried out here only accounts for the effects of the meteorological
parameters.




STATISTICAL ANALYSIS OF DATA

For each of the nine matrices of collected data tabulated in Appendix A,
a complete multiple regression analysis was conducted. The results of
these individual analysis runs are presented as Appendix B.

The dependent parameter, Y, uced throughout was the observed ncise level
(SENEL) at microphone station #1 excapt for Runs 7, 8, and 9 which used
data from microphones #2, #3, and #4, respectively.

The following is a 1ist of the independent variables, Xi, which were
studied in at least one analysis run.

Wind Speed, cverall (knots)
. Wind Direction (degrees from flight path)
Flight path down-wind vector (knots)
. Flight path cross-wind vector (knots)
. Visibility (miles) '
6. Ceiling, reciprocal (fhet)"l
7. Temperature (°R)
.8. Relative humidity (percent).

U\-&?)N—J

The major purpose of the experiment was to discover which factors from _
the system of independent erternal meteorological conditions of interest
could be statistically related to the observed aircraft noice level as
measured at a fixed microphone station. The statistical technique used
to perform the evaluation was "multiple linear r'egr'ession.“s

The input for the analysis is a data matrix of the following form:
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These data arrays for each of the nine analysis runs made are given in
Appendix A, and Appendix B presents the corresponding analysis results
for each of the nine runs made.

The analysis of variance is presented at the top of each page in Appen-
dix B. Basically, *his analysic provides a measure of the relative sig-
nificance of each independent factor as it reiates to the dependent var-
iable, which in this case is the measured noise level, Y. The quantity
"F" in the next to last column {is the statistic that provides thc basis
for the significance test of each regression coefficient. The larger the
value of "F" the more significant the independent variabie is. The final
column is a code of the significance levels having the following meanings:

- : the corresponcing factor is not significantly
correlated with Y

+ : the corresponding factor is significantly cor-
related with Y 2t the 95 percent confidence level

+ : the corresponding factor is significantly cor-
related with Y at the 99 percent confidence level

++ : the corresponding factor is significantly cor-
related with Y at the 99.9 percent confidence level.

The multiple correlation coefficient, R, provides an estimate of the over-
ail level of correlation for the particular analysis. A value near zero

STy
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indicates a relatively low correlation, while a value of R near + 1
(or -1) indicates high correlation and a near perfect predictability
of Y from the given system of independent variables.

The value of R2 represents the overall fraction of the original varia-
tion in Y which is accounted ftor by the regression. The remaining vari-
ance, the prediction error, is then due to a combination of experimental
error (measurement errors, etc.) and the effects of additional signifi-

cant factors which are not a part of the current system of independent
variables.
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3 The least squares predicticn equation resulting from the regression anal-
ysis is of the form:

Y = b +b, X, +...+Db

145 % X

th X k Xk

0
where the bi are the estimated regression coefficients. The quantity S¢

is the estimated standard deviation of error of the fitted equation. The
results of the nine analysis runs are discussed belcw.

ol A p s Nt ity

Run No. 1

Multiple linear regression Run No. 1 was conducted for the SENEL measured
at microphone #1, as a function of temperature, humidity, wind speed,
wind direction, anu visibility. Temperature and humidity were input as
exponential factors, whereas wind speed, wind direction, and visitility
were input as linear factors. Wind speed, wind direction and visibility
data were obtained from Orange County Airport weather reports. Tempera-
ture and humidity were obtaired from Orange County Agricultural Denart-

ment weather reports.* For conditions of zero wind spead, random numbers
from 0-360 were used for wind direction.

*
The Orange County Agricultural Decartment maintained a weather station
near the control tower at the Orange County Airport until 1 January 1972.
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The major statistical result for this run, as seen in Appendix 8, was that
temperature had a very large inverse effect on the measured noise level.
The higher the temperature, the smalier the noise level.

The only other effect showing up significantly on this run was wind

direction for which a marginal significance at the 95 percent confidence
level was indicated.

Run No. 2

The data used for the second corralation was the same as for the first.
However, only the effects of temperature and wind direction were consid-
ered. As before. temperature was input as an exponential factor, whereas
wind direction was inpuvt as a linear factor. Conditions of zero wind
speed were discarded in order to test the validity of using random num-
bers f,- wind direction under such conditicns.

The results of this run were essentialiy the same as for the first run.

Run 0. 3

For the tnird study, the same set of data was used as for Run No. 1.
Temperature was irnput as a iinear factor. All other conditions were the
same as for the second run.

The results for this run indicated that temperature aicne was significant.
The overall resuit as measured by R was somewhat l2ss tnan Run Mo. 2;
thus, it was concluded that for the future 3nalysis the exponential trans-
formaticn of temperature would be retained.

Pun No. 4

Analysis No. 4 was run for the SENEL measurement by microphone #1 as a
function of temperature, ceiling, and wind down the runway. Tempei-ature
was input as an exponential factor, ceiling was input as an inverse fac-
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tor, and wind down the runway was input as a linear factor. Tne wind
down the runway was computed as the vector component in the d rection
of the wind down the rumway. Temperature data was obtained f om Orange

Cuunty Agricultural Department weather reports. Ceiling, winu speed, and
wind diraction data were cbtained from Orange County Airport weather re-
ports.

llore of the factors indicated a significant relationship with noise level
on this run. The range of temperatures included for this run was much
narrower than in prior runs, and, thus, perhaps was not wide enough for the
effect to show up in the calculations.

£ xt VIR U S ee 1 O 2 g S ANG LR UEL L G VIR Yoy Ci A Lttt i ATEIU M A L e i

Run No. §

Analysis No. 5 was run for the SENEL measured at microphone #1 as a func-
tion of temperature, crosswind, and wind down the runway. Temperature
was input as an exponential factor, whereas crosswind and wind down the
runway were treated as iinear factors. Wind down the runway was computed
as in Correlation No. 4. Crosswind was computed as the vector component
of the wird perpendicular to the rumway. The data were obtained from the
sam. sources as for Rua No. 4.

Cnly temperatere indicited & significant inverse relationship with noise
level, as in prior runs.

Run Ho. 6

For Study No. §, 2 completely new data set was obtained. SENEL of micro-
phone #1 was correlated versus temperature, humidity, wind speed, and
wind direction. Temperature and humidity were input as exponential fac-
E é tors, whereas wind speed and wird direction were input as linear factors.
: Random numbers were used for wind direction data in the cases of zero
wind speed. Humidity data were obtained from United States Marine Corps
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Helicopter Air Station, Santa Ana, California, (see Figure 1) weather
re-arts.  Temperaturz, wind speed, and wind direction data were obtained
4 from Orange founty Airpori weather raports.

The recults of this run indicated that, again, the inverse effect of tem-
peratu“e was very sigemificant. Nome of the other factors considered
wer2 found to be significant.

Rur Ho. 7
Run No. 7 was conducted for the StRIL of microphone #2 as a function of

temperatyre, humidity, wind speca, wind direction, and visibility. AWl
conditions were the same as for Rur No. 1. except the microphone.

3 : The results were essentially the same as found for microphone #1 with
the effect of temperature being the only significant factor.

Run Nao. 8

GPPCORVEAY SRR Y ke e

g ¢ Study No. 8 was run for the SENEL of micrcphone #3 as a function of
temperature, humidity, wind speed, wind airection, and visibility. As
for Run No. 7, conditions were the same as for Run Ko. 1 excepi the
microphone. Fewer data sets were used since microphone #3 did not func-
ticn nroperly during some of the flights.

The resulis were essentially the same as the rur for the other twn
micrsphones. Thus, the results do aot seem to substzntially diffz: as
a functicn of microphone placement.

5
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g 2 Run No. §

B

R g% A ccmpletely new data seot was obtained for Analysis No. 9. Faor aill pre-
;7 §§ vious correlations, data were used for €lignts departing to the south.
‘fi'ig For this run, data were used for flights denarring to the asrth. The cor-
%‘ ;ﬁ reletion was run for micraphone #4 as a function of temperature, humidity,
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wind speed, and wind direction. Temperature and humidity were input as
exponential factors, whereas wind speed and wind directior were input as
linear variables. Random numbers were input as data for wind direction
for the conditions of zero wind speed. Humidity datz were obtained
from United States Marine Corps Helicopter Air Station, Santa Ana,
Caiifornia, weather reports. Temperature, wind <peed, and wind direc-
tion were obtained from Orange County Airpor: weather reports.

The results of this aralysis indicated the presence of wind speed as a
significant inverse effect for the first time. It may have been a real
effect previousiy; however, the range of wind speeds present was per-
haps not sufficiently large for the true effect to be seen. The wind
speed range for this run was 0-25 knots. The effect of temperature did
not, however, show up on this run, probably because range of temperature
vz3 somewhat narrow on this particular data set.
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SUMMARY AND CONCLUSIONS

The inverse effect of temperature was the only dominant effect that was
é reneatable throughout the nine runs. There were only two cases which
did no* indicate the temperature variable as significant, and in both of
these cases the range of temperature variation was considerably below
that of the other runs.

The effect of wind direction, although showing up significantly on re-
lated Runs 1 and 2, may very well not be a "real"” effect. It did not
have a large effect, even on these runs, and it did fail to show up sig-
nificantly on any of the other runs. It.should be mentioned that an
"unrez1" effect showing up with significance code + i+ill happen about
cne time in twenty and, clearly, this would not be toc unlikely here
since about 30 tests of significance were made in the overall analysis.

The effect of wind speed, likewise, only showed up one time; however,
this more likely represents a real effect since the run on which it

did show up was Run No. 9, where the data set possessed the greatest
range for this factor (i.e., wind speeds up to 25 knots were observed).
More data sets with large wind speed ranges should, however, be analyzed
_ before this factor is accepted as being "real.” Run No. 9 was made

E E using recently acquired data taken during a so-called "Santa Ana" weath-
3 5 er condition. This local weather condition is characterized by high

¥ winds from the north and very low humidity. A Santa Ara weather condi-
E tion occurred during the later stages of the program and, because Orange
County noise abatement personnel were noticing generally lower noise

1eve‘ls.6 a regression caiculation was made using new data taken during
this condition.

| |
N Y fali v
p T

Kone of the other factors appear to be significantly related to noise
level; however, - .e of these factors should also be studied over wider
ranges to be more certain that they are not significant.

13
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It should be noted that, although humidity is an important variatle
affecting the attenuation of sound in the atmosphere, humidity was not

a statistically significant factor in any of the runs made here. This
was the case even though humidity varied over a fairly wide range in

all the runs in which it was included. Based upon the calculations

made here humidity, therefore, is apparently not an important parameter
in the measured community noise f.om aircraft. This is a tentative con-
clusion based upor a limited number of calculations, however, and would
require further calculations based upon a wider range of data to fully
substantiate.

Some error was introduced by interpolation of the meterological factors
since data in all cases were not available at the time of the noise event.
Continuous monitoring of these parameters would reduce this error.

This work indicates that temperatu~e ind possibly wind speed are the most
important factors affecting measured aircraft noise levels under operat-
ing cGiiditions. The local meteorological factors generally account for
about one-fourth to one-third of the variations in measured ncise levels.
This indicates that an improvement of predicated airport noise levels may
possibly be achieved by proper consideration of these parameters. Of more
importance is the possibility that the consideration of meteorological
parameters may significantly assist in airport noise abatement planning
and evaluation. This work serves to indicate the relative importance of
meteorological parameters in measured community aircraft noise. Further
work using a wider data base at several locaticns would be required to
substantiate these results and lead to information that would be of sig-
nificant usefulness in noise abatement and predicfion activities.
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E APPENDIX B
; : RESULTS OF ANALYSIS RUNS
&f 3
§ ; SET 1. (N=49 data set:)
2
3 ANALYSTS OF VARIANCE
f Source d.f.* ss* ms* * Sig.*
: 8 1 0.642  0.642  0.07 -
¢ X, 1 48.746  48.746 4.98 +
- Xy 1 0.045 0.045 0.005 -
- X, 1 137.247 137.247  14.02 ++
: Xe 1 1.670 1.670 0.17 -

Residual Error 43 420.998 9.791

Totals 48 609.347

OVERALL CORRELATION ESTIMATE

R =0.55
R® = 0.300
PREDICTION EQUATION
A
Y = 228.64 - 0.016X2 - 43.77X4
Sg= 3.13
where Range of Data Set
Low High
Y = Noise level in CNELAB, Mike #1 94.5 112.0
Ay = Wind speed (knots) 0 15
X2 = Wind direction, deg. from True North 0 360
X5 = Visibility (miles) 0.1 40.0
) 3 1/s28
X4 = e » Where T=temperature in °R 505 554
X5 = Relative humidity in % 30 92
*d.f. = degrees of freedom; ss = sums of Squares; ms = mean square;
F =

F-test ratio; sig. = significance code.
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SET 2. (N=35 data sets) _ 3
ANALYSIS OF VARIANCE 3

Source d.f. ss mns F Sig.
X5 1 30.404  30.404 4.36 + f
Xy 1 98.940  98.940  13.54 +H :

Residual Error 32 233.84i 7.308

Totals 34 363.185

FESTTT  FYT K18 TR F R ST A T TRV
Q Yy o4 gy oy
A OR AT AR (L2 e hactidd £ As L R T

OVERALL CORRELATION ESTIMATE §

~
L1}

0.557
0.356

=
[

N S R N N R L

PRERICTION ECUATION

i3

LT

A
Y =178.16 - O.GOZOX2 - 27.34X4

Sg= 2.70
where Range of Data Set

Low High
Noise level in CNELAB, Mike #1 97.0 112.9

X2 = Wind direction, deg. from True North 0 360
= e/ hore T=temperature in °R 505 554

-
n
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SET 3. (K=35 data sets)
ANGLYSIS OF VARIANCE
Source d.f. S5 ms F Siy.
X2 1 19.6G53 19.053 2.38 -
XQ 1 $8.28% 83.259 11,04 ++
Residuzl Error 32 255.843 7.995
Totals 34 363.185
GVERALL. CORRELATION ESTIMATE
R =0.544
A% = 0.206

PREDICTION EQUATION

A
Y =111.19 - 0.1021)(4
Sg = 2.83
vihere Range of Data Set
Low High
H = Noise level in CNELAB, Hike #1 7.0 112.0
X2 = Wind direction, deg. from flight path 0 360
X4 = Temperature in °R 505 554

Y

s
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SET 4. (N=43 data secs).

E ANALYSIS OF VARIANCE
é Source d.f. 3 ms E Sig.
g x] 1 0.168 0.1€8 0.02 -
% X, 1 5.369  5.369  0.50 -
3 x3 1 17.825 17.825 1.67 -
Residual Error 33 415.766 10.661
Totals 42 439.128

:
E
‘f
P L
1

OVERALL CORRELATION ESTIMATE

0.231
0.053

~ X
i}

PREDICTION EQUATION

A -
Y = 104.09 (equals Y since no variables are

significant)
Sg= 3.27

§
whera Range of Data Set §
Low High i
Y = Noise level in CNELdB, Mike #1 94.5 108.5 :
X, = eT/528, where T=temperature in °R 505 536 :
g . _ wind sp. 0 15 i
X2 Flight path downwind vector wind dir. 0 360 .4

X3 = Reciprocal of ceiling, (feet)'] 900 0

38
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SET 5. (N=49 data sots)
ANALYSIS OF VARIANCE

Source d.f. - SS ms F Sig.
X4 ] 52.80 52.80 4.32 +
X2 1 2.86 2.85 0.23 -
X3 1 3.53 3.53 0.29 -
Residual trror 45 550.16 12.226
Totals 48 609.35
:
c OVERALL CORRELATION ESTIMATE
? R = 0.312
§ RZ = 0.097
PREDICTION EQUATION
A
Y = 144.12 - 15.171X
Sg = 3.50
‘ where | Range of Bata Set
: Law High
: Y = Noise Jevel in CNELdB, Mike #1 9.5 1z2.e
ny = eT/SZB’ where T=temperature in °R 505 553
Xz = Flight path downwind vector, in knots
wind sp. 0 15
3 X3 = Flight path crosswind vector, in knots
wind dir. O 360

i mm:;,sa&mm&m_m_"._ h«g
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SET 6. (N=74 data sets)
ANALYSIS OF YARIANCE

Uity

Source d.f. ss ms £ sig.
X] 1 57.274 57.274 5.84 +
X2 1 5.112 5.112 0.52 -
X3 1 15.668 15.608 1.60 -
x4 ] 24.236 24.236 2.47 -
Residual Error 69 677.251 5.815
Totals 73 775 .541

OVERALL CORRELATION tSTIMATE

R =20.362

R™ = 0.131
PREDICTION EQUATION

-=>
]

162.75 - !2.518X]
3.13

where

-
]

= Noise level in CNELAB, Mike #1
T/528 _ s o

= e » where T=temperature in °R

Relative humidity in %

= Wind direction, deg. from True North

Wind speed, knots

> ¢ P <
& W N -
n 1}

]

40
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Range of Data Set

Low High
92.5 108.5
511 548
33 86

0 360

0 16
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SET 7. {N=49 data sets

ANALYSIS OF VARIANCE

e - P A————rE S 3O

)

o e e e

Y L AT R e W A e 7 A T Y N TR e
e N A T R A S S S O A e R e SR I S TR s Bl TR A VTS g

R e aaear— e R e

Source .f. ss s E Sig.
X] 1 0.528 0.528 .09 -
XZ 1 14.153 14.183 2.39 -
X3 1 0.149 0.149 .03 -
X4 1 65.118 65.118 10.98 +H
Xs 1 4.862 4,862 .82 -
Residual Error 43 255.242 5.936
Totals 48 339.918
OVERALL CORRELATION ESTIMATE
R = 0.499
RZ = 0.249
PREDICTION EQUATION
A
Y = 148.43 - 27.6]3X4
Sg = 2.44

Y = Noise level in CNELIB, Mike #2
X] = Wind sp2ed, knots
X2 = Wind direction, deg. from True North
X, = Visibility, miles

3 y/528 .

X4 =g" » where T=temperature in °R
X5 = eﬁ, whare H=humidity in %

41

Rangz of Data Set

Low High
82.0 956.0
0 15
0 360

0.1 40.0
505 554
30 92
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SET 8. (N=43 data sets)
ANALYSIS OF VARIANCE

Source d.f. SSs ms F Sig.
. x] 1 4.584 4.584 0.64 -
x2 1 9.322 9.322 1.30 -
x3 1 13.091 13.091 1.83 -
X4 1 58.831 58.831 8.23 +
XS 1 1.063 1.063 0.15 - .
Residual Error 37 264.586 7.151
Totals 42 351.477
OVERALL CORRELATION ESTIMATE
R =0.497
RZ = 0.247
PREDICTION EQUATION
A
Y =150.03 - 2].907X4
Sg © 2.67
where Range of Data Set
Low High
Y = Ncise level in CNELdAB, Mike #3 84.5 97.0
X] = dind speed, knots 0 15
X2 = Wind direction, deg. from True North 0 360
X, = Visibility, miles 0.1 40.0
3 /528
X4 =e , where T=temperature in °R 505 554
g Xg = e, where Herelative humidity in % 30 92
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SET 9. (N=45 data sets)
ANALYSIS OF VARIANCE

SS ms

Source d.f. sS ms
1 7.012  7.012
1
1
1

X
K
X

1
95.408 95.408

3 29.C73 29.073
X4 8.526 8.526
Residual Error 40 482.092 12.052

N

R, N T A S N W ORI R N e e A N R o T

R P B A s T T B o S A K o T R e e T R A MRS S A ST O R

0.58
7.92
2.41
0.7

B S N

A T R R S R e s S AT

e T T

Totals 43 622.111

OVERALL CORRELATION ESTIMATE

0.474
0.225

o
1} ]

PREDICTION EQUATION

-
n

118.52 - 6.80'IX2
3.47

vhere

Noise levei in CHELdB, Mike #4
Wind direction, deg. from True North

Wind speed, knots
- eT/528

eH, where H=relative humidity in %

, where T=temperature in °R

> > > > <
HW N -~

43

s
P SR s ey e S A i

Range of Data Set

Low

High

91.0
0
0

509

106.0

360
25

552
94

Somanate o




