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INTRODUCTION

The C.C.R.I. meteoroloaical crew and equipment were again involved
in the adult budworm study at Chipman New Brunswick. Meteorological
sensors to measure wind speed, direction, turbulence, wet and dry bulb
temperatures and temperature differentials were mounted at 12 and 24
metres above ground level. Barametric pressure was recorded as was a
dry bulb temperature at 6 metres. Figure 1 shows the relative positions
of the sensors. The tower and meteorological equipment were set up in the
same Site as in 1974.

The analogue outputs fram each sensor were sampled at 1 second
intervals and digitized using a Nova 1220 camputer. Calculations were
carried out and at 5 mmute intervals data was printed out. The print
out format .followed the plan shown in Table I. The program used was
based on that developed in 1975 (for explanation of calculations see File
Report No. 4 by Armstrong and Beveridge).

Data collection was started 30 June- and continued until 14 July.
Most nichts data collection started at 1930 hours and continued until
midnight. Toward the end of the study session, the sampling period was
extended until 0500 hours.

In Table II are given a series of dry bulb temperature readings
taken at a height of 6 metres. These readings are spot cbservations taken
at the times indicated.

Tables IIT to XVII are data taken during the nights observations.
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Table I

Print-out format and explanation of symbols.

RC
Time H SPED MAX DIR TURR IEIT DRIB VBIB R.H.
V SPED S.R. B.P.
L SPED MAX DIR TUFB DEIT DBIB WBIB R.H.
V SPED S.R.
RC Run count, indicates the sample number in sequence.
TIME Tire.
H Indicates all data in this line and immediately below are
from readings taken at the high position.
L Indicates all data in this line and below are from low

position.

H SPED Wind speed, determined as a mean value.

MAX Peak gust recorded during the sample period.

DIR Direction calcﬁlated algebraically.

TURB An R.M.S. value of the angle of elevation.

DELT Temperature differential between 12 and 24 m or between
2 and 12 m, mean value.

DBLB Dry bulb reading, mean value.

WBIB Wet bulb reading, mean value.

R.H. Relative humidity, mean value.

V SPED Vertical wind speed, mean value, the sign agrees with that of S.R.
to indicate a net movement of air.

S.R. Stability ratio, mean value, stable (inversion)is +we, unstable
(lapse) is -ve.

B.P. Barometric pressure, mean value.
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Table II

Dry Bulb Temperatures at 6m Above Ground

Time Date - July
2 3 4 5 6 7 8 9 10 11 12 13 14
1930 . 22,0 21,0 22.5 27.0 25.0 20.5 21.5 23.0 20.5 21.0 -
45 22,0 21.5 22.0 26.5 25.0 26.0 20.5 22.0 23.0 20.0 21.5 -
2000 22,0 21.5 22.0 26.0 24.5 25.5 20.0 21.8 22,5 20.0 20.5 24.0
15 21,5 21.0 21.5 25.5 24.5 25.0 20.0 21.5 22.5 20.0 21.0 24.0
30 21.0 20.5 21.0 25.0 24.0 24.5 19.5 21.0 22.5 20.0 20.5 23.5
45 23.5 21.0 20.0 20.0 24,5 23.5 A24.0 20,0 21.0 22,0 19.5 20.0 23.5
2100 21.5 21.0 20.0 19.5 24.0 23.0 23.5 19.5 21.0 22.0 20.0 20.0 22.5
15 21.5 20.5 20.0 19.0 23,5 22.5 23.0 19.5 21.0 21,5 19,5 19.5 22.0
30 21.0 20.0 19.5 18.5 23.0 22.0 22.5 19.5 21.0 21,5 19.5 19.0 21.5
45 21.0 20.0 19.5 18.0 22,5 22.0 22.0 19.0 20.8 21.5 19.0 18.5 21.5
2200 21.0 19.5 19.0 17.5 21.5 21.5 21.5 19.0 20.2 21.5 19.0 18.5 21.0
15 20.5 19.0 19.0 17.0 21.0 21.0 21.0 19.0 20.2 21.5 18.5 19.5 21.0
30 20.0 19.0 19.0 16.0 20.5 21.0 20.5 19.0 20.0 21.0 19.0 19.5 20.5
45 20.0 19.0 18,5 1:6.5 19.5 20.5 20.0 18,5 19.5 21.0 19.0 20.5
2300 19.5 18.5 19.0 16.0 20.0 20.0 19.5 18.5 19.8 21.0 19.9 20.0
15 19.5 18.5 19.5 15.5 20.0 19.5 19.0 18.5 19.5 21.9 19.0 20.0
30 19.5 18.5 19.0 19.0 19.5 19.0 18.5 19.5 21.0 .§‘ 18.8 20.0
45 18.0 19.0 19.0 19.5 19.0 18.0 19.5 .§ 18.5 20.0
0000 18.0 19.0 18.5 18.5 19.0 19.9 b 18.1 20.0
15 19.5 18.0 19.2 ‘5 18.8 20.0
30 18.0 19.8 § 18.0 20.0
45 19.8 _é 17.9 20.0
0100 5 17.6 20.0
15 18.8 20.0
30 18.8 20.0
45 18.8 20.2
0215 18.8 20.2
30 18.8 20.2
45 18.8 20.2
0315 18.8 20.2
30 18.8 20.2
45 18.8 20.2
0400 18.8 20.2
15 18.8 20.2
30 19.0 20.5
45 19.0 20.9
0500 18.5 20.9
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Table III

Data for 30 June

Observation period - 1900 - 2209 hrs

General camments on the weather:

wind speed: started at an average of 10.5 mph a general decrease
to 4.8 mph by the end of the observation period.

wind direction: a steady E. wind (bearing about 90°)

Turbulence: a calming trend during the night, at start of night
a turbulence number of 4.2 at the end of the night
this had decreased to 0.8

Temperature: a mean of 26.4°%C at the start of the night with a
decrease to 20.4°C at end

stability ratio: weather became more stable during the course of
the night

Invalid Data
Barametric pressure: incorrect, changes on BP valid
Dry bulb temp: a problem with the A-D converter resulted in
temperature readings "sticking" at 25.8°C.
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Table IV

Data for 1 July

Observation period: 1800 - 2257 hrs
General comments on weather:

wind speed: started at an average of 3 mph, increased to an
average of 8-9 mph at 2119 hrs with peak gusts of
13.1 mph followed by a decrease in wind speed to
2,4 mph at end of cbservation period.

wind direction: a shift in wind direction during the course of the

- night fram 1805 to 2221 hrs the wind bearing was
between 115 to 156 degrees, fram 2226 - 2236 hrs it
changed to a bearing of 22 - 34° after this period
it swung to a bearing of 200 - 265°

Turbulence: generally not much turbulence

Temperature: a mean of 29.6°C at the start of the evening observation
ending at 19.9°C

stability ratio: generally stable conditions all night

Invalid Data _
Barcmetric pressure: incorrect, change in BP valid
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Table V

Data for 2 July

Observation period: 2038 - 2332 hrs

General caments on the weather:
wind speed: all night wind speeds between 8.4 and 6 mph
wind direction: all night wind bearing between 210° and 230°

Turbulence: an indication of a calming effect. Turbulence
number of 2.7 at start of night to 0.9 at end of night

Temperature: a temperature change of from 25.8°%C to 20.1%C during
the night

stability ratio: unstable to neutral weather condition all night

Invalid data:
Barametric pressure: incorrect, change in B.P. valid

Wind direction: periodic nonsense readings ie. 2129 and 1179
at 12 m position

terperature: sensor trouble at 12 m position both DBLB and a
WBLB reading 4.98C
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Table VI

Data for 3 July

Cbservation period: 1823 ~ 0000 hrs

General coments on the weather:

wind speed: all night speeds between 4.7 and 2.0 mph

wind direction: a wind shift during the night, from 1830 to 2020
hrs the wind was generally between 116 and 135
degrees, from 220 to end of rim the wind was
between 130 and 265 deqgrees

Turbalence: turbulence number between 0 and 1.2 all night, a
generally calm night

Tenperature: a cooling trend dgring the night, started at 24.5°C
finishing at 18.3°C

‘stability ratio: unstable (-7.0) to neutral (+0.4) during the
nicht

Invalid Data
Barametric pressure: incorrect, change in B.P. valid
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Table VII
Data for 4 July

Cbservation period: 1919 - 0016 hrs

General caments on the weather:

wind speed: between 8.5 and 4.6 mph all nicht, peak gusts
5.6 to 13.4 mph

wind direction: an average direction of 225 degrees

Turbulence: turbulence nurber from 0.7 to 2.2 all night,
a calm night

Temperature: little chénge during the night, a cooling trend
from 22.5 C to 19.4°C during the course
of the night.

stability ratio: slichtly umstable (-1.5) to neutral (0) all nicht

Invalid data:

Barometric Qressure incorrect but shows valid changes
until 2157 hrs; after this time,
gave correct readings
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Table VIII

Data for 5 July

(bservation period: 1925 - 2314 hrs

General comments on weather:

wind speed: an average of 9.7 mph at start of night,
_ dropping to 4 mph, qusts varied from 15.6
to 4.9 mph

wind direction: a wind direction bearing between 200 and
225 all night

Turbulence: a general decrease in turbulence during the night;
at the start of the night's cbservation, a
turbulence of 2.7, then a calming trend to a
turbulence number of 0.9. '

Tenperature: at the start of the evening, the average
dry bulb tenperature was 22.7%C; by the end
of the night's dbservation, it was 16.2%.

Stability ratio: neutral to slightly unstable conditions
with an average stability ratio of -0.3
all night
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Table IX

Data for 6 July

Observation period: 1930 - 0027 hrs

General coments on the weather:

wind speed: during the early part of the ewening, the wind
speed was in the 8 - 10 mph range, with peak
gusts up to 15 mph. The wind dropped during
the course of the night to 1-2 mph, with the
gusts dropping to 2-3 nph.

wind direction: the wind maintained a bearing of between
190 to 230 degrees all nidht.

Turbulence: the turbulence nunrber during the night was from
2.2 to 0.3

Temperature: the temperature d.m?ed during the night
from '29.680 to 19.1°C

~ Stability ratio: during the night, the weather changed
from neutral (-0.5) to very stable (+20.7),
and as the inversion layer rose, there was a
trend back to more neutral conditions in
the zone (12 - 24m) where reading were taken.

Invalid data:
temperature: from 2036 to 2117, a constant DRIB
temperature of 25680 and
WBLB tenmp of 19.7 C at both 12 and
24 m. This was due to a faulty circuit
on the A-D converter.
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Table X

Data for 7 July

Observaticn period: 1925 - 0007 hrs

General caments on the weather:

wind speeéd: during the early part of the evening, the wind
was 8-9 mph with a peak of 13.7. The wind dropped
to a low of 3.6 rmph at 2310, and then picked up to
about 5 mph by midnight; peak gusts at the end of the
nicht of 5-6 nph.

wind direction: a wind bearing of 200 - 230 degrees all night.

Turbulence: there was a calming trend with a turbulence nurber
of approximately 2 at the start of the evening and
0.4-0.7 by the end of the night

Temperature: a general cooling trend during the night with temp~
eratures dropping to 19C by the end of the night's
ohservations.

stability ratio: conditions ranged from slightly unstable (-1.1) to
neutral (+0.1) during the night.

Invalid data: The DBIB and WBIB at 24 m. indicated oonstant
temperatures (25.8 and 19.79C). This was the result
of the fault in the A-D board.
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19.2

192

19.1

WBLH

15

17«6

18

17.5

18

175

179

17.5

17 4

17.9
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X

Table XTI

Data for 8 July

Observation period: 1940 - 0005 hrs

General comments on the weather:

‘wind speed: a wind of between 5.4 and 12.2 mph all night with
peak gusts up to 18.8 mph

wind direction: the wind direction was between 211 and 238 degrees
all night

Turbulence: with the steady wind, there was little change in
turbulence during the nicht, with turbulence number from
0.9 to 3.5 being indicated.

Temperature: during thg nicht, tge terperature dropped
from 26.1°C to 20.2

Stability ratio: neutral weather conditions just slightly
unstable with an average S.R. - 0.2
all nicht were recorded

Invalid data: Again, the fault in the A-D comverter showed
‘ with DBIB and WBIB at 24m resting at
temperatgree of 25.8°C (reading €3 to #14)
and 19.7 C (readings #28 to #41).
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Table XIT

Data for 9 July

Observation period: 1930 - 2341 hrs

General caments on the weather:

wind speed: the wind was fairly constant, with speeds between
5.9 and 11 rph. Gusts up to 16.9 mph vere recorded.

wind direction: the wind direction during the cbservation
was between 206 and 222 degrees

Turbulence: with the constant speed and direction, a turbulence
nurber staying between 1.5 and 3.1 was recorded.

Temperature: the temperature dropred fram an average 20.8°C
at the start of the evening's run to 18.5°C at

the end.

Stability ratio: the stability ratio indicated veather in
the neutral to very slightly wnstable
condition with S.R. ranging from -0.4 to -1.2.

Invalid data:
Temperature: the constant temperatures indicated on
reading 1 to 15 at the High position
and 1 to 9 at the low position were
the fault of the A-D circuit problem

Direction: the wind direction reading at 2259 hrs
(#41) of 17 deqrees is apparently out of
sequence with readings and should be ignored.
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Table XIII

Data for 10 July

Observation period: 1835 to 0044 hrs

General comments an the weather:

wind speed: at the start of the evening's observation period,
there was nc indicated wind speed; the wind then
picked up a maximum of 5.3 mph at 2215 hrs,
after which it dropped off to 0 about midnight.
There was a second increase of wind activity fram
0008 hrs to 0033 hrs with a maximm of 4.6 nph
recorded.

wind direction: The indicated direction varied between 350
and 65 degrees. Some "nonsense" reading
(1179 and 999 degrees) were shown. These
appear when there is no sensor activity.

Turbulence: there was very little turbulence, any activity

paralleled to wind speed activity. Turbulence
nurbers of 0 to 1.0 were recorded.

Temperature: There was little chanqe in temperature with a
change fram 21.9°C at the start of the chservation
period to 19.0 at the end.

Stability ratio: weather conditions were generally unstable
with very large negative values recorded.
An indicated S.R. value of 999 appears with
no wind speed.
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Table XIV
Data for 11 July

Cbservation period: 1930 - 2330 hrs

General coments on the weather:

wind speed: the wind speed varied between 12.5 and 6.1 mph
during the cbservation period. A peak gust of
18.5 mph was observed.

wind direction: there was little change in wind direction
cbserved. The recordings show mean
bearing varying between 205 and 239 degrees.

Turbulence: with the constant wind speed and direction,
there was little change in turbulence recorded.
Turbulence numbers varied from 1.8 to 3.5

Temperature: the temperature dropped during the dbservation
period from 22.5°C to 20.2%.

Stability ratio: unstable to neutral conditions were recorded
all evening with S.R. Values from -1.0 to
-0.3 recorded.
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Foreword

The dedication of researchers to detail and the daily pressures
of the working day often masks or decreases the amenity and/or practical
value of’intricate individual contributions as related to the primary
objectives of major research programs. Certainly, many of us who have
specialized input have little occasion to either reflect or philosophize
upon individual effort and its "fit'" regarding official policy and stated
objectives. The increasing demands for safe and effective pesticide
treatments in forest management, in my estimation, necessitates a periodic
review of individual effort to maintain quality of research as redirection
of program occurs. Otherwise, the preoccupation with the tree might forever
prevent a view of the forest.

It is with pleasure, then, that we present a seminar paper (ecology)

prepared by Miss Joan Allan, second-year biology student at Carleton Univer-

~—3 T3 73 7% T3 T3F T3 T3 T3

sity, Ottawa. The paper represents Miss Allan's views regarding the diffi-
cult and controversial topic of spray treatment in Canada's forests, It
also reflects an understanding of the Chemical Control Research Institute's
role in forest pest management and the problems of prime importance to the

Department of the Environment. Miss Allan's paper offers an opportunity to

reevaluate our research expenditures at the same time.

~—3 —3

rm Robert F. DeBoo
C.C.R.I., December, 1974.
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Pesticides in the Forest Ecosystem

Preservation of the Canadian forests is often largely justi-
fied as an attempt to safeguard an economic interest -- to put guard-
rails around an invaluable resource that provides jobs for 300,000
Canadians and furnishes products that comprise nearly 207 of the export
dollar (Canadian Forestry Service brochure). However, the forest is
fast becoming a recreational facility and aesthetic wealth, and must be
maintained for these purposes as well. Man, with all the manipulating
ability that advances in technology have given him, is not necessarily
subject to the 1ills that the environment may deal him. He is able to
control variables in a way that no other animal can. But where man
alters one natural process for his benefit, there ensues a necessity
for another alteration, and yet another, to initiate an approach to
equilibrium once again.

0f all the hazards to a healthy forest, the forest-fire 1is
the most widely publicized. However, 247 of the timber lost due to
catastrophic events between 1900 and 1958 in the United States is
attributed to fire, whereas 587 (morelthan double the value for fire)
is accounted for by damage by insects and disease (Graham 1963). An
even more contrasting set of values is given by Hepting and Jemison
(1958) , where fire damage is estimated at 17%Z of the total loss, and
657 48 due to disease and insects.

Ingects are a necessary element in the forest ecosystem, and,

in fact, are directly involved in the modification of forest composition



and succession, by hastening, delaying or altering this process. By
their participation in the detritivore food chain they serve both to
restore access to the ground for regeneration by clearing away dead
wood, and to unbind the chemical elements that are immobilized by plant
synthesis. 1Insects populate a wide range of microhabitats in the

forest and exploit a variety of food opportunities. The free atmosphere
above and within the canopy exhibit airborne insects in activities of
dispersal, pursuit of mates, and search for food and oviposition sites,
while the so0il houses smaller insects and cocoon and hibernating stages
(Graham and Knight 1965).

But, for all the benefits that insects provide by their in-
volvement in the forest community, the injury and death they inflict
is monumental, as catastrophic-loss statistics show. fheir devastating
effects are comprehensively outlined by Graham (1963).

The obvious effects of insect invasion are defoliation and
bark-stripping, particularly in specific varieties of trees. This
superficial denaturation leads to a consequence of much greater severity.
When a tree is the victim of such an assault, it becomes vulnerable to
other environmental ills -- possibly mechanical damage, disease or
infestation by another species of insects which can take advantage of
a weakened condition. Ultimately, the tree dies and the loss is
undoubtedly registered in immediate financial terms. That is to say,
so many board-feet are lost, or so many dollars. Perhaps the more serious
losses are paid to the ecological system. To be sure, the astounding

volume of about 2 billion cubic feet of timber is lost annually in Canada



(DeBoo 1970), and this loss must be shouldered by the logging industry
at a time when no loss is acceptable, but the forest region itself may
be drastically affected.

If one particular variety of trees or plants is removed, the
relative balance of competing species is altered. The forest floor is
changed by the creation of conditions that are differentially adverse
to one species or another. Natural thinning of the understory layer is
delayed by removing the overstory shade, and this causes displacement
of trees by grass in the transitional areas. Occasionally, succession
is hastened by the removal of the pioneer forest species, which allows
the statement of a climax forest. More often however, removal of the
ploneer species creates area openings which can support only a shade-
intolerant breed and thus perpetual regeneration of the pioneer species
ensues. One of the most interesting consequences of insect infestation
is the forest's susceptibility to fires. Defoliating insects open trees
to dessication and leave tinder-dry dead foliage in the crowns. Further-
more, not only is the total leaf or needle complement moved from the
tree to the ground to greatly increase the organic layer and thus amplify
fire intensity, but the litter layer is then exposed to sun and wind and
becomes more flammable. The remaining dead snags act as lightning targets
and encourage a fire during the regeneration time. In a denuded area,
there is increased water run-off which leads to soil erosion and severe
leaching. Some forests design root and branch systems to favour windy
conditions, and a loss of these may result in increased wind-throw and

blow-down. Lastly, an area that has been ravaged by one type of insect
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is often subject to an attack by another type which may then migrate
to a nearby healthy stand.

Action against this destructive force is requisite for the
maintenance of a viable stand. Of the several methods that are
available, insecticides provide one of the most effective and versatile
means of securing quick and decisive protection from insects, under
varied circumst;nces and on a gigantic scale (Qanadian Agricultural
Chemicals Associétion). It is certainly true that insecticides are not
appropriate in every occasion, but Dr. DeBoo (1974) assures us that
when correctly chosen and properly applied, they can be an excellent
control mechanism with maximum effectiveness and negligible detriment
to the environment.

Insecticides have been in use for about 25 years, and we
might glean from the discouraging publicity concerning these chemicals
that they have not been employed correctly. Fettes and Buckner (1972),
in analyzing the use and misuse of biocides in the forest, concede the
fact that a quarter of a century of experience in this area has
"alerted us to the implications of chemical applications to the total

forest ecosystem', but go on to say that "undesirable effects are never

deliberate and where such effects are discovered, measured and evaluated,

they are never repeated" (Fettes and Buckner, 1972, p.l).

The first chemical to be used to any great extent was DDT, a
chlorinated hydrocarbon with an estimated half-life of about 25 years
(Woodwell et al 1971). DDT was the sole insecticide to be used for

the first 15 years of chemical control operations. Initially, it was
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applied by spraying in the amount of one pound per acre. More for
economic reasons than for ecological impact, the amount was reduced

to half a pound per acre (1953-1958). Even at this reduced dosage,

high mortality of salmon fry and aquatic insects was registered (MacDonald
1967). Consequently, the amount was again reduced, this time to a

quarter of a pound per acre, a dosage which was continued into the
mid-60's.

A great deal of information can be drawn from the long-term
programme of forest insect suppression in New Brunswick. In fact,
this case history offers the longest continuum of data available for
investigations into DDT activity and that of other major forest
insecticides. Eighty-five per cent of the province area is covered
with forest, and composed of species (spruce-balsam) that encourage
dense populations of Canada's worst insect enemy, the spruce budworm

(Choristoneura fumiferana Clem.) (Fettes and Buckner 1972). Particular

attention will be paid then to investigations into insecticide impact
in New Brunswick and similar forest areas in Canada and its broad
implications at a world-wide level.

At one time, the forest industry was able to absorb the shock
of insect invasion by relocation of their logging sites. However,
forested land is currently under such pressure to produce at an optimal
level that such infestations and subsequent fires cannot be allowed.

In 1951 an insect ravage was prédicted in New Brunswick and DDT, the
"wonder chemical' was brought into the picture. The theoretical

positive effects greatly outnumbered the possible hazards to fish,
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valuable insects and wildlife. But then data continued to accumulate
which corroborated the reports that non-target mortality is an important
coincident factor.

Investigations by Yule and Tomlin (1971) into DDT persistence
in forest streams that were made prior to, during and two years following
the final operational use of DDT in New Brunswick lead us to believe
that the amount of pp'DDT increases during aerial app;ication, but
subsides quickly after the spraying has ceased. It is understandable
that where DDT was applied in an oil suspension, large amounts of DDT
occurred on water surfaces in oil slicks. Equally understandable is
the finding that surface water contains considerably more DDT than water
at a depth of 12-18 inches, immediately after chemical application.

Bioassay work reviewed by MacDonald (1968) averages the lethal
level of DDT in water for young salmon at 50 ppb. This information,
accompanied by a delay in fish kills seems to indicate that DDT concent-
ration increases over the first few days after spraying. While there is
a drop in DDT concentration in water within a few hours after spraying
(i.e. below 50 ppb), there is record of particulate matter containing
up to 606 ppm in the few days following spraying, followed by a corres-
ponding decline. If these coarse suspended particles include organic
food material, and presumably they do, Hopewell's (1962) proposal that
fish poisoning is via feeding activities is substantiated. Further in
this direction, DDT arrives at the stream through aerial transport of
dust and organic debris and by surface run-off (as DDT is bound tightly

by forest soils, and thus is less likely to be leached to undergound
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waterways, than to be washed attached to solid matter into streams).

By the late 1950's, so much negative data had been collected
that there was no alternative but to commence the development of a
substitute, and by the mid-60's the carbamates and organophosphates
were emerging as potential replacements. It must be remembered however
that DDT was still in wide use, and during the advancement of an equally
effective but less harmful insecticide, it was still effecting major
immediate changes in the forest. Phosphamidon, an organophosphate, was
tested operationally in 1963 in one-mile blocks along major salmon
rivers in New Brunswick, while the remaining area was treated with DDT
(Fettes and Buckner 1972, MacDonald 1967). Measurable bird mortality
necessitated a decrease in the proportion used of this insecticide to
one quarter of a pound per acre. 1In combination with DDT, this
insecticide is very effective against the budworm and is considerably
safer and cheaper than other organophosphates.

Control of lepidopterous defoliators in Canadian forests has
been largely commanded by fenitrothion since 1969, at the economic
dosage of 2-4 ounces per acre, without severe damage to plants or
animals (Fettes 1968). This pesticide is registered for forest use
only, against the budworm, hemlock looper and sawfly, and though its
environmental impact is to a lesser degree than DDT's impact, it is
characteristically similar. Further discussion will focus upon results
of application of both these chemicals, bearing in mind their levels

of effect.

The initial result of spraying is high mortality of both
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target and non-target species (Fettes and Buckner, 1972), particularly
of the flying variety. Graham (1963, p. 255) classifies the entry of
the chemical poison into the insect body as one of "contact", tracking
or "residual", "stomach" and "systemic'". Contact poisons are those
applied directly to the integument; residual poisons are those which
an insect picks up by walking over a treated surface; stomach poisons
enter by ingestion of contaminated food; and systemic poisons are
applied to the bark, foliage, etc. of a tree, are absorbed into the tree
sap and thus enter the insect system via sap-sucking or chewing.

Quite obviously the chemical is chosen with a specific pest in mind -—-
i.e. species with little body contact with contaminated surfaces will
not be greatly affected. Most chemicals bring about disjunction in a
variety of ways that reduce insect survival and reproduction. Some
chemicals disrupt vital functions or desynchronize their functions in
relation to environmental factors, perhaps sensitizing them to these
factors as well, or destroying symbionts upon which they depend.

(Krehm 1973).

DDT and fenitrothion have been extremely effective in the
elimination of insect threat. The unfortunate incidence of high
mortality in non-target species gave rise to investigation of spraying
effects on parasitic and predaceous inseéts. If a pest population is
reduced below a level that is critical for search efficiency of the
attacker, the latter must decline. Thus, by removal of a potential
restraint, the opportunity is restored for the pest to again increase.

However, less intense destruction of a pest population, even if it
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kills a proportional number of predators or parasites, may establish a
more favourable opportunity for parasites to overtake the host. On
the one hand, foliage conservation and predator kills may give rise to
higher pest counts than in unsprayed areas, the likelihood of which
will be reviewed later, and on the other, poisoning of associated in-
sect fauna may result in mortality counts far smaller than those
produced by the parched, defoliated conditions following infestation.

A great deal of work has been carried out concerning the
effects of chemical application on pollinating insects, particularly
the honeybee (Buckner 1973). The threat to these insects is diminished
by the use of bee repellants and the replacement of residual poisons
by stomach types (Graham 1963). Analysis of fenitrothion residues in
honeybees and their products by Sundaram (1974) gave the retention
time to be no greater than ten minutes in any of these forms.

Occasionally, birds are almost immediately affected by
insecticide application, exhibiting insecticide tremors and ultimately
death. Studies by Buckner (1973) revealed that 2 ounce applications
of fenitrothion had little effect on birds in densely foliated habitats,
while those species in open areas were more subject to mortality or
reproductive failure. Additional work on small mammals and birds
showed only behavioural alterations which normalized within a week, and
small mammals, by their secretive nature, exempted themselves largely
from adverse conditions (Fettes and Buckner 1972). 1In all cases,
populations had equilibriated to former proportions within a matter

of days.
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Although long-term effects are difficult to state conclusi-
vely, a cause and effect relationship between DDE in the diet of birds,
particularly the brown pelican, and "eggshell thinning pehnomena" has
been established, where up to 157 thinning of the shell is associated
with DDE residues of 4-5 ppm. (Blus et al 1972). The amount of DDE
in the egg is taken as an index to the concentration of residues in
the female, the physiological processes of which determine shell thick-
ness. As brown pelicans are a declining population, and eggshell
thinning contributes to population deérease, this pehnomenon is con-
siderably noteworthy. Though the brown pelican is not directly ;elated
to the forest system, mathematically similar relationships are asso-
ciated with other species, though at a level that is species-speéific.

Investigations into fish mortalities, similar to those for
DDT, were performed in and adjacent to areas sprayed with fenitrothion
and it was concluded that no significant mortality amongst the fish
populations could be attributed to insecticide application to aquatic
systems, though very small numbers of trout were possibly poisoned by
concentrations of fenitrothion in surface oil slicks. (Kingsbury 1973).

Although contamination in the atmosphere has been studied
less thoroughly than in soil and water, it is known that much of the
dosage of pesticides applied by aircraft to land targets can be lost
to the atmosphere and will drift locally (Akesson and Yates 1964).

One aircraft discharging dust at 300-500 pounds per minute multiplied
by the number of aircraft required for large scale application gives

a very large dimension for drift potential. To obtain a proper pers-
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pective of drift problems, all aspects of the application must be
considered--the purpose, the method, the material---bearing in mind

that the loss of chemicals by drift is a loss of application efficiency.
Certainly, atmospheric transport may account for pesticides being found
in air, rain and dust remote from significant application sites.

Surveys done in New Brunswick at the time of the 1969 budworm control
programme (where approximately 700,000 pounds of fenitrothion were
applied to approximately 3 million acres of pulpwood forest in 4 weeks)
showed that this large operation contributed relatively small amounts

of insecticide to atmospheric contamination, and to other parts of the
environment outside the target area. If the amounts of phosphorus
collected daily in this survey were attributed to Fenitrothion intro-
duction, they would still represent less than the 0.01 mg/kg body weight
that might be taken in per human per day. It was concluded then that
the local inhabitants were not faced with a health hazard (Yule et al
1971, Yule 1970, Yule and Tomlin 1970).

A similar survey was carried out on the persistence of feni-
trothion residues in forest foliage (Yule 1974). Balsam fir was chosen
as the indicator species for coniferous trees, and the findings were
that although 70-85 per cent of the initial dosage of the insecticide
deposited on the trees was lost by the foliage within two weeks, about
10 per cent remained for at least 10 months. Soil analysis showed
persistence of residues to be much less than that in foliage (¢0,02
pPm) .

Probably of more ecological effect than those values already
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discussed, such as mortality figures and pool accumulations, is the
resistance induction that is set up. That is to say, insects undergo
a selection process which culminates in the evolution of a species type
which 1s resistant to the effects of the particular insecticide. This
resistance is quite often generalized to similar chemical compounds
and thus the resulting "invulnerability'" of insects is distributed over
a host of chemicals. According to Dr. DeBoo (personal communication),
this creates a considerable problem in control procedures, and makes
it necessary to alternate insecticides to prevent such a build up of
resistance. Just what will come of this inbred characteristic immunity
is still not fully understood (Grant and Brown 1967, Sprague 1968).

Our concentration thus far has been upon the immediate effects
(ie. within years of operational use of insecticides) but the
persistence of these chemicals, particularly DDT holds grave impli-
cations for long-term activity in ecological systems. It has been the
experience to date that immediate effects subside relatively quickly
to allow some sort of stabilizing of the community, but it is thought
that "worldwide effects may be occurring unobserved or masked by
other causes" (Woodwell et al 1971, p. 1106). It is perhaps difficult
to perceive that of the total amount of DDT applied, only a fraction of
the spray lands on the target, while the remainder is left aerially
suspended or falls on non-target species as well as soil. Thus, it
turns ‘out that the primary reservoirs of this insecticide are the land
surface, the troposphere, the mixed layer of the ocean and the abyss

(ocean depths). Residues which accumulate in soils may be volatized
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or cafried by run-off and thus be returned to air or water suspension.
The total amount of DDT retained by the biota is relatively small
when the immensity of these biospheric pools is considered. 1In fact,
the biotic capacity for DDT is so small that appraisal of worldwide
movements and persistence become more the focal point.

Perhaps more important than initial mortality counts in the
forest ecosystem are the possible consequences that DDT-spraying will
have universally. There is a tendency towards amplification of biocidal
effects as the trophic ladder is ascended. This 1is due to the typical
concentration effect that is seen from level to level and has come to
be known as "magnification" (Woodwell 1967, Odum et al 1969). High
concentrations will cause reductions in food webs, elimination of
carnivores and the favouring of hardy, small-bodied organisms (Woodwell
1970).

Thus, one effect of DDT is to reduce biota and to increase
the rate of removal of residues into sediment. This accentuates the
importance of local contamination and entrance into the biotic elements
through food webs and direct absorption. It also spotlights the
attempts to reach equilibrium after such an intervention, a time interval
which is estimated to be "four times the average life~span of the
longest-lived species and the sum of the life-spans for all trophic levels"
(Harrison et al 1970 p. 504). This time value infers that realization
of equilibrium would take decades... and therefore, continued input
would postpone such a balance for many years. What we have then is this:

small-bodied, warm-blooded carnivores (i.e. birds) that have high metabolic
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rates and feed from water-based food webs accumulate high concentrations
of DDT and experience drastic depletion as a species. Under these
circumstances, the concept of an equilibrium becomes elusive -- there

is no true equilibrium, only a constant state of flux through a pool
that probably grows smaller as the biota is reduced (Woodwell et -al
1971).

It can be reasoned then that although the most conspicuous
effects on biota have been due to local spraying operations, long-range
effects are not only possible, but probable, as seen in DDT content of
oceanic birds which have absolutely no direct contact with terwestially-
applied DDT except through their feeding activities out at sea
(Risebrough et al 1967).

From all this, the very least that we can glean is that
pest control is esgential, and chemical means, though the most
effective to date, may well be a subject for further investigation,
particularly in impact areas that are not yet clearly understood. The
most recent concern is that chemical intervention may encourage the
recufrence of a similar outbreak, long before an outbreak would set in
naturally. It is known that operations can, in some cases, prolong the
duration of outbreaks, but now it appears that the interval between
attacks is shortened by control. Ring-growth studies on old trees
have been used to determine the dates of previous outbreaks and have
shown that the shortest interval between infestations is thirty years
and the longest, one hundred years. However, an interval of only 21

years is recorded between the most recent outbreak in New Brunswick and
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the Gaspe, and the last one before that.

The goal of the spraying programme was realized by maintaining
the forest during the outbreak. However, by this conservation, the
natural course of events did not take place. Because the trees did
not die, a regeneration time was not necessary, and the forest could
support another outbreak much sooner (Blais 1974). Climatic conditions
also set the scene for an outbreak, and when both forest conditions
and climatic release are coincident, an outbreak can be predicted
(MacDonald 1967).

It would be very easy indeed to clutch at this information
and immediately jump on the bandwagon for the termination of all chemical
control. It would seem that mistake after mistake has been made in
insecticide application and that continuation of this or a similar
programme can only result in disaster. However, it must be remembered
that introducing pesticides into the environment is a controllable device.
Unlike industries that pour refuse chemicals into the environment as
side-products, insecticideg are quite purposefully applied with a very
clear goal in mind. It is unfortunate!that no previous experience in
this line of study 1is available for an operation of this nature to be
based upon, but there is no reliable ground upon which you can make the
accusation that such research is done solely by trial and error. It
can be seen from the documentation presented here that there is no sure
way of knowing initially how much of a chemical is needed to be effect-
ive without being detrimental, but information like this has now been,

and 1s continuing to be, established by investigation by such organizations
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as the Chemical Control Research Institute (Canadian Forestry Service)
in Ottawa.

It also remains that, as potentially harmful as pesticides
may be, there is no better method of pest control.) It comes down to
a question, moral or philosophical as it may be, of what we are trying
to save. Can we realistically "bury" the chemicals and return the
forests to their natural processes of succumbing to infestations and
then taking many years for regeneration, while cutting back our resource
of wood and wood-products and making the area an unsightly desolation?
Alternatively, can we save the forests only to inflict other environ-
mental components with unknown injuries? It is a difficult question
to answer, but it 1is unlikely that man will turn back time to the
point of no intervention at all.

The success of a control programme is evaluated by both its
results and its cost. Dr. DeBoo suggests that we are into a time when
insecticides, like o0il and sugar, are at a premium. He goes on to say
that "We've come this far in our research and yet we're faced with the
possibility of having to revert to the use of DDT, simply because
other chemicals are getting harder and hafder to get... We hate to see
that happen, but there may be no other way..." (personal communication).
Control is in fact limited, not only by budgets, but by the availabi-
1lity of tried-and-true insecticides.

Neatly defined by Geier, pest management ''seeks to deal with
populations.....for they are biological units in which species exist.

A population results from complex and continuing interactions between
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the innate qualities of a species and the effective attributes of the
environment is which the population is both supported and limited
numerically. The abundance of a population is a function of the

fitness of the innate qualities of individuals in the population for the
operative features of the environment... This fitness can be reduced

(a) by modifying the innate qualities which enable individuals to
perform their life functions within the population and the environment;
or (b) by altering essential features of the environment in such a way
as to make it no longer able to support large numbers of a population
while leaving the innante qualities of its members unchanged. Pest
management implies acceptance of continued existence of potentially
harmful species, albeit at tolerable levels of abundance". (1966, p. 475).

Clearly, then, pests must be managed. Alternatives to chem-
ical control are now being researched though none of these are capable
yet of replacing pesticides (Morris and Armstrong 1973, Hall 1963).
Alternatives include several forms of biological control such as viral
and bacterial infections, as well as the use of chemosterilants and
insect sex attractants.

The main issue remains the manipulation of environmental
processes with the maximum benefit to man and the minimum disruption to
these processes. Insecticides are a major tool, and what is required now
is not panic at the use of this tool up till now, but foresight into

future potentials for these chemicals.
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9 999
71
") ?3 H © :9
f{l 999
L ‘ol ﬂ
9 999
72
0 ;3 H =-.1 o
o 999
L =e!}

/]
7 999

vin

D.F.

2u4

. :2708

34

999

999

34

18
=779.7

34

345
~102.9
329
349
7“7!:6
149
1359

999

149

168

:18

149

TURB

87

... 7

2

7

=3

A.. 7

el T

-o d}

=3

“e4

ppL s WBLEH

19.3 19.4
19.2 19

19:4 !9{5
19.2 19

19o-5 l.Q's
19.2 18.8
194 19.5
‘902 l8'8
19.2  19.3
19:2 !8:8_
19f3 1914
19.2  18.9
19.03 19.04
19f2 1819
19 19.2
19.2  18.8
19 19.1
39.2 1808

Helte
Bopf

1903.9
999.5

98

100.9
999.7
93
99.9
999.8

Q6.1

1A9.9
999.7

96. 1

180.9
999.7

96.1

1137.9
999.7

97

180.9
999.6

97

lqlfq
999.8

96. 1]

1093.9
999. 6

96. 1
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Table XIV

Data for 11 July

Cbservation period: 1930 - 2330 hrs

General comments on the weather:

wind gpeed: the wind speed varied between 12.5 and 6.1 mph
during the observation period. A peak qust of
18.5 mph was observed.

wind direction: there was little change in wind direction
cbserved. The recordings show mean
bearing varying between 205 and 239 degrees.

Turbulence: with the constant wind speed and direction,
there was little change in turbulence recorded.
Turbulence numbers varied from 1.8 to 3.5

Temperature: the temperature dropped during the dbservation
period from 22.5°C to 20.2%C.

Stability ratio: unstable to neutral conditions were recorded
all evening with S.R. Values from -1.0 to
-0.3 recorded.




—3 3 73 3% ~3 ~3 73 T3 T3 —3I —3I —3 ~3I % T3 T3 "3 —I I

NO.

TIME

20 'S5 H

20

19 35

19 40

19 45

19 S0

19 S5

ee o

10 H

15 H

H

H

H

HSPLED
VSPED

3
25

mel

9.4
2

9.5
ol

3.3

86

=l

2.8
-.‘-.I

9.3

3.1
=el

862
=1

el
-.,-]

77

=e2

2.9

=e1

8.9

=2

3:3
115
:2"

3.9
1

Max
S«R.

12.4
-1

6.6
-4.3

1744
-,6'
8e7
2.7
15.5
=6
11.2
=-0.8
137
=T
8e1
=4.1
14.3
-6
11.2
=3.5
12.3
=7
748
=35
- lde}
se8
8.7
=4.1
153
-V.. 6. N
Te4
=3.2
167
e

12.4
=2-3

DIR
DeFo

213
=34
188
218
-1.4
171
226
n.a
154
212
8.4
184
209
52
188
208
4.1

188

207
8.2

223
285
11.1
181
221
flfs

240

TURB

2.2

3.3
203
2.5
2.3

2.4

2.2

2:5

3:5

2.8

/7

DELT

-8

s )
DBLB WBLB ReHe
BePe
0.5 4.0 83
1000, 1
22.9 20.3 79.2
22.7 20.5 82.3
10€80. 1
228 20. 2 79.1
22.7 20.4 815
10P00.2
22.8 20.2 79.1
2245 20.4 83
1000.2
22.8 20.2 79.1
22.5 20.4 83
19000.2
2n.7 20.2 799
22.5 206. 3 82.2
7 1000.2
227 20. 2 799
22.5 20.3 82.2
1000.2
22.7 20.2 79.9
22.5 233 82.2
‘ 1999.2
2246 20.2 80+ 6
22.8 205 815
' 1000.2
22.6 20.2 80.6
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NO.
T!H?'

28 21

10

-

e R
(o))

I ¥

26 31

20 36

S~ S

13

14
20 “a1

15

HSPED

VSng

H 12.5
- :}..
5 Ae 8 ’
g

I 1.3
- 7.4
L 4.7
ned

H 8.3
A f'.f
L 2.8
o f

H 77
] o~
L 2.8
!

H 9.4
o nee
L 3.4

20 46 H 8.3

16
28 51
17

26 ‘56
18
.81

L

H

L

H

L

il
3¢5
=t
9.1
-02
3.8
oot
Te9
o3
3
]
T¢7
5

2.9
"'0'!

MAaX
SeRe

14. 3
il
9.2
:276
12.9
9.3
:4;4
124
se8
8.1}
=5:2

DIR
DfF:

231
Hell
1238
nno
7:9
202

228
3fl

234

22
2.5

1209
2817
16. 1%
167
211

1419
219
216
6:6
188
208
9.5
154
214
=9

137

TURB

1.6

2e¢4

242

2.4

1.8

1.9

2.4

119
1.9
2.1

l:9

DBLEA

22.9

22.5
22.5

22.5

WBLB

1L P

20.7

o

24.
20. 4
2.2
203+ 2
28, 1
20. 3
2. 1

2i3. 2

20

19.9

ReHe
Be Pe

1.2
10005. 3

L S
82.4

1000.3

8l.n

B1en
139%. 4

8.6
82.2
1900. 4
80.5
dl.n
190G.3
79«17
8le4
1000.3
79(7
803.56
19")’3'0' 3
797
79«7
10003

789
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NG.
TIME" HSPED max DIR TURB DELT DBLB WBLB ReHo
T USPED  SeR. DeFe B Pe
19
2t 7 H 9 143 2¢49 2.3 -1 22.5 217 797
’ ’ | =e2 1N 6.} ” ' N 19392.4
L 3.8 9.8 265 2.1 -1 22.5 19.4 T8¢ 1
- -3" . ' . s
. 20 e o
21 12 H 8.7 124 208 2.2 -1 ' 21.5 19.9 86.4
R T -7 2.4 - h - 19080.3
L 2.8 8.1 137 261 -1 22.5 !9-8 78}
o1 -5%3 ’ - - . '
21 - R
21 I7H 11.2 176 210 3.2 -e8 21«6 20. | 87.4
IS " SR 55 & 11.3 - B 1899.9
L 4.8 12. 2 205 246 =9 21.8 19.8 83.4
- 1.9 .. ‘e .. ..
22 . onw - “rraé ‘
21 22 H 9.7 175 214 207 o7 2@09 2@. | 92.7
h TS o =l 3.4 ” T . o 1981.2
L 4.1 11 184 2.3 -0 21.3 19.8 7
=2 =2.5 - B '
23 . NS
21 27 H 8.7 14.4 212 2.2 -e7 20.9 20 91.8
B S e T R R 106141
L 3.1 8.1 193 le 6 -9 21.2 19.8 8Te¢7
' | -4e3 ” o N ” '
24 o T
21 32 H 9.! 13.5 218 2.1 -7 20.9 29 91.8
SRS & -4 9.6 . . 1991.3
L 4 9.1 174 2.1 -9 21.2 19.8 877
-2 -2vS .- - .. ..
25 - o e
21 37 H 8.5 13.4 217 2.3 -7 209 20 91.8
Y -e5" .5 - - 1601,
L 3.3 8.5 186 2 -e9 21.2 19.8 877
o -3%8 e -- . ..
26 e ae
21 42 H 18.8 17«1 222 2.2 -e7 21 20. 1 91.9
R Y - -3 a - 19914
L 4.1 11.2 21590 2.3 -.9 21.2 10.8 477
- 2.3 - .. ..
27 veee e a- ’ .
21 48 H 108.8 14. 4 218 1.9 -7 21 20. 1 91.9
T T el 2T “eJ A7 o o ' 1081.5
L 4.4 18.9 167 2¢4 -9 21.2 19.8 877
-t 8 .- ... - .
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NO.
TIME" HSPED  MAX DIR TURB DELT DBLB VBLB
o7 USPED  S.R. D.F.

... .81 53 H 9.8 141 207 2.3 . 20.8 281
F' bosaE % yed 2 o . . .
L 4.7 10 160 2.2 -.0 21.1  19.8
-3 -1.8 S ; ;
r” 29 ceem s e ae
21 58 H 9.7 159 208 3.2 -7 20.9  20.1
o R o e 2.8 - e o -
[w L 3.9 12. 2 134 .4 -0 21.! 19. 8
| 2 o . - . M
| 35 et me.
[m 22 —3 H 9-7 16 208 204 "09 2@08 2@01
T =l -5 8.9 - T - .
F’ L 3.7 91 171 2.1 -9 21.9  19.8
oA ove . . = . .
: 31 el ot ‘
22 8 H 9.5 16.8 211 2.2 -1 21 20. 1
rm ) - -02 ';6.. 409 ° o o
L 305 902 l88 108 A"‘ 22.3 '908
r - ® S
| - =S
22 13 H 9.5 14.9 214 2.2 -1 2.6 2ff. 1
r T -3 -6 o.8 - ‘ ' -
L 3.8 9.3 2w 1.0 -1 a0 g.d
iy -0l
S w
20 18N 9.7 168 214 3.3 -1 21.2  24.1
L 3.5 9.8 171 2.3 -1 21.7 19.8
o -3va - : - :
F 34 . as
22 23 H 16.3 174 212 2.9 -1 21.2  20.2
T el -5 9.9 - . :
r] L 4.2 14.3 181 2.9 -1 22.1 1948
-e3  -2.4 / . . - 3
35 - nes! |
F’ 22 29 H 9.6 15.6 213 2.9 -1 21 20. 1
. T e -e§ 5.1 . -
F' L 3.7 12.4 188 2.3 -1 22.3 19.8
-2 ~3.1 & - - a
36 o ki
22 ‘34 H 10.2 16.8 2039 3 -1 21.2  24.1
ra oLl -5 704 . a
| L 4.4 11.2 1179 2.5 -1 22.2  19.8
{m . " . .e .. .- -

ReHo
BePe

93.6
l@ﬂlfs
88.5

92.7
1881.4

xQ

8.5
93.5%

1901
82}7
91.9

1990;6

79,6

93.%6
1.5

Q13e
998{2
84.1
91.3
993f1
8!,2
919
998.2
7946
O1Ye 2y
997.9

8.1
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NO.
TIME
37
g2 39
38
2? ‘44

22

22

22

23

23

23

39
a9

49
" 54

43
19

434}
15

Ny

24

' HSPED

H

H

H

I

VUSPED

10
3.7
s

9.5
g

3.4

2

88
*3

3.1
o

3.9

6.9

MAX
S. RO

155
—.5"

9.1
~3.2

18. 1

::6u

13.7
:gi%

14.3
:-56"

8.7
ane

14. 8
seST
9.9

:225
17¢4
:isﬂ
11.8
7236
15. 6
o6
9.9
n2.9
1t.2
:l o
8¢5
n5:6

DIR
D.F.

......

188

222
- 4}

217

226
.“t.o 5
285

234
:13:8

2¢5

239
~de 4}

{o
v—
o]

D3N

!

"'(: ° f"

225

7¢

TURB

2.8
2.1

3:2

2.6

2.5

2:!
178
l:B

1.3

l:3

DELT

JI - 7— 7S

DBL 3

2049
22
2ﬂ:9
21:1
Qﬁiﬂ
21:8
2. 0
2118
2Xv

21:7

26.5
SN

[ WM
.}f'~‘l!

20.8

WBLB

20.
19.8
20
19.8
Qﬂfl
19.8
iy

19.8

19.8

2
19.8
19:9

19.8

19.8

,

ReHeo

B.P,
92.7
998.2
82
91.8
998.2‘
88:5
L P
998.1
83.4
9.7
997{9
3.4
91
995. 1
84.1
1.8
998
86}3
94.4
998
89.3

93.5
993.12

o
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TIME" HSPED
ST VSPED
46
23 25 H 8.9
it - om
L 3.t
&
47
23 30 H Te9
> Y A .}
L 3
7}
STOP @ 1863

8ol
-5e1

DIR
D.Fe.

212
7.6
139
222
~1-6

175

95

TURB

148

2.1

//~7“7_S—
DELT DBL K wBL 3
'19 ﬁﬁfﬁ 1.8
=11 206 19.7
518 2.2 19.7
-1 26.5 19.6

ReHe
8.0,

G6."
998.9

91.7

95.3
998.9

917
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- Table XV

Data for 12 July

Cbservation period: 1945 (12 July to 0535 (13 July).

General cdmments on the weather:

wind speed: during the early part of the evening, wind speeds
in the range of 2 to 5 mph were recorded. The

wind picked about 2230 hrs and for the rest of
the night, was in the range of 5-10 mph until
the end of the. dbservation period.

wind direction: for most of the evening, the wind directicn
was on a bearing of 200 ~ 240 degrees. During
the time period 0204 to 0250, the wind dropped
to a mean direction of 256 degrees.

Turbulence: the turbulence for the night was in the range of
0.5 to 2.2,

Temperature: at the start of the evenings cbservations,
temperatures of 20.1°C were recorded. The
temperature then dropped during the night and from
0030 hrs to 0535, it had stabilized between 16.9
and 17.9°C.

Stability ratio: Lapse conditions existed during the whole of
the period of cbservation.

Invalid data:

Temperature: DELB and WBLB at low and high positions
from reading count #9 to #23 and #24 to #28
were invalid with a constant reading 19.7°C
recorded. Again, this was the result of the
problem with the A-D converter.
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NO.
TIME

1

HSPED
VSPED

19 S1I H 3.1

-.5

L .l

2
19 S6 H

26 1 H

20 6 H

-

£

20 21 H

26 26 H

20 31 H

-e 3

2.8
-5

ol
-.3

3.5
-.5

o2
-3

o/}
gt

S¢3
-ed

1.2
-.8

406
-'.5

5
-e b

Se5
-eh

11
=¥
=5

1.9
=e9

DIR
D.F.

211
34.7

1179

215
38.5

1179
202
34.1
1179
e
28.2
234
M
2(3. 3
171
204
20

223

287

2444

186
207
a5

171
208
18

202

97

TURYB

le }

3]

~—

led

l1e4
le1
lf3

l:6

/>

DELT

2
DR,

19.9

20.1

2. 1
19.8

20.1

20
19.8
20
19.8
20
197
2e
19;7

19.9

JBLB

19.7

19.7

1.7

19.7

19.7

197

19.7

197

197

19.7

197

197

197

19.7

197

ReH.
B.P.

98+ 1
1064. ¢

9€.2

98.1
1984.5

96.2
99
1004.4

9¢.2
. 99
19914.3
97. !
1894. 3
97«1
99
10043
97.1
99
1804.2
97.1
99.9
18064.3
97.1
99.9
1004.4

98.1
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.. NOe
TIME" HSPED MAX DIR TURB
W‘m T VSPED S.R. DoFo
. 10
’ 26 37T H 6.7 9.9 219 1.5
r‘ T ae® -171 7.8 -
- L 1.9 6.8 170 1¢7
ﬁ -09 ‘8” '
C 1" =. -
26 42 H 3.8 7e4 204 1.6
r| ) -.T ‘3:2 908 ’
L 5 3.4 1179 .8
: -%5 -82.7 '
20 47 H 2.5 409 197 .9
T T =eB -72 47.5 '
F- L <4 3.6 205 .8
XY =129.9 ’
13 ] s1e9.
F 20 52 H 2.1 4.2 241 .8
. '05 ’9;3 310] o
F ' L .2 1e7 1179 5
-3 «366.4 -
14 Se e
- 26 ST H 1.8 4.9 231 le1
w AR Y3 - SR § - ARt (- % Rk i
e -
L o1l 18 1179 *3
r -v2 -1351.6 ' -
1S th - -
21 2 H 4.3 Se 6 242 7
F T =3 -2¢5 7.9 ‘
L 8. 3e7 2085 o8
. -7 -33.4 -
r 16 - =33
¢ 21 7T H 37 5.3 181 .6
T T ek -3%3 30 '
r L 3 2.4 1179 .6
-c4 -149.6 -
_ 7 id 149,
F‘ 21 I2 H 4.8 8 194 1.6
. -. - -.ﬁ -2 213 o
F L 1.1 4¢3 205 1.2
-7 -23.2 -
| 18 Te. SEoe
r’ 21 18 H S.l Te4 211 1.3
T T e 18 9.9 a
" L 1.2 Se3 1179 1.2
F e -28.3 ‘ -

J & T 70

DELT DBLB WBLB

-1 19¢7 . 1947
-8 19.9 1947
-1 197 1947
-8 1948 1947
-1 19.7 1947
-.8 197 1947
-1 1947 1947
-.8 19.7 1947
Sl 1927 1947
-8 19:7 197
-1 1947 19.7
-.8 19.7 1947
-1 197  19.7
-8 19:7 1947
-1 l9f7 19:7
-e9 197 1947
-1 19:7 1947
-e9 19.7 1947

R.H.
BePe

99.9
1004.4
98.1
99.9
1004.4
99
99.9
1884.4
99.9
99.9
10044 3
99.9
. 9949
16084,
99.9
99.9
1004.3

99.9

99.9
1004.3

99.9
99.9
1004.3
99.9
99.9
19084.3
99.9
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NO.
T!HF'

21

21

21

21

21

22

19
‘23

22
38

23
43

24
48

25

54

26

-

R -

HSPED
VSPED

Qe 7
.t‘

1«8
=
=e3

"led
=8

Se9
=3

17
=B

6ol
-2

1.8

=8

4.9
=5

1.4
-..7
He 6
-.2
1.1
:57‘
52
=o't
1.2
=<8
3.9
=3
e 6
=e6
4.2
=3

«8
=6

Max

SeRe
7.3
4¢3

:l?i9
8.7

cle3
4.9

:ll:d !
902A

c14
S5¢6

=9s6
9.2

11:3
Te4

:1n“
8.1

n1s9
6. 6

:1118
Te4

s
4.9

-19.9
8.5

s1e7
5.6

~17.1
Y

o289
3.5

:5&12
T7¢3

-2-6

4.1
:37.5

DIR
DeFeo

214
18.80
2pe
235
8:2
153
228
9:2
223

99

TURB

le2
lel
1.2
le&
le4
1.4
le6
1e7
1.6
1.3
1:«
1.5

1.2

9

=8

122

9

DELT

L 7= 78
DBLB VBLB
19.7 197
197 1947
19:7 197
1907 1947
19¢7 197
19¢7 197
19:7 19:7
197 1907
19¢7  19.7
197 197
x9f7 l9,6
19.7 1849
19+7 18:6
19.7  18e2
x9g7 1832
19.7  18.1
19:7 1832
19:7 18

ReHo
Be P,

90.9
jowa.p
99.9
99.9
1004.3
99.9
99.9
1084.3
99.9
99.9
1004.4
99.9
9909
1004.5
99:9
99
1004.5
92.4
91.5
l@ﬂ4f6
86e2
86.2
1004.7
85)Q
8602
1064.90

84:5
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NO.
TIME" HSPED MAX DIR TURB DELT
- USPED SeRe De.Fe
28
g 9 H S 6e7 216 9 -1
~eJ =19 14. 8
L 1.2 h.2 205 1 -5
-eB ~179
29 .. R
22 14 H 3.7 6 190 1.1 -1
‘ T el «3.3 31.2 . ”
L 6 3.5 154 9 -.9
-5 624 T ”
30 el
22 19 H 3.7 62 197 le1 -1
' - - -S?' -§73 2.9 ” a
L .2 2.2 169 5 -
-3 -313.5 ' ” )
31 Tt T ” A
e R2_ 24 H 5,2 7.3 194 -1 L=l
' T =eB -17 24.4 o
L 9 4.7 165 12 -1
Y] -38.3 " h
32 e LIPS,
22 30 H 5.8 8¢5 201 13 -1
TT =4 -174 18.2 . v
L 1le4 Se4 137 1.3 -1
-7 -17 o v
33 vonn- N
22 '35 H 5.1 81 206 lea -1
T T =43 =18 14.9 ” o
L 9 43 154 1e2 -1
-l -38 ” o
a4 . ..
22 A“@H 501 801 208 !-5 -t
T ::T -1.8 5.3 i '
L 1.3 5.6 2¢2 1.3 -1
- -2B.4 o '
35 . Mttt
22 45 H 5.4 Tett 2017 1 -1
) . t.ﬁ =176 15.4 a
L 1.6 469 188 1.3 -9
-7 «13.6 “ CT
36 e LLovE
22 ‘BB H 4.8 'y 204 1e1 -1
"::2 -2 9.6 . ‘
L 8 403 1179 1 -1
oS -44:3 | R

DBLR

1907
1.7
18,2
19.7

18:2

196
18
196
18
19.3
e
19. 1
18
10
18

13:9

WVBLB

18+ 1
18
18
179
18

17:9

179

1739

ReHe.
B.P.

88.4
1A O
84.5
98
lﬂﬂﬁf9
33{7
98
100040.8
83f7

---08..1

1004.7
84:5
99

1005
84}5
99

1094{9
87:1
99

1005
88{1
99

1005. 1
89}8
99

1805

89f9
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TIME"

37
g2 B85 H
L

38
23 "9 H
L

39
23 ‘s H
________ . L-

40
23 10 H
L

41
23 “1s x
L

- 42
23 21 H
L

43
23 "26 H
L

44
23 31 M
L

45
23 36 K
L

HSPED
VSPED

469
=e3

4e 4

-l

.7
oe5
Ge !
=3

13- -

i
5.9
1.5

i

5.6

- me2

f.1
=8

4.2

1.3

1.9

4.4
cee

:55

MAX 1) R
S.o' R.O DO‘ F.

6.8 2N
S1Ee 13
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o

Table XVI

Data for 13 July

Olservation period: 1936 (13 July) to 0456 (14 July)

General coments on the weather:

wind speed: the wind speed during the night varied between
~ 7+8 and 13.8 mph, with an indicated speed of
5.8 mph being recorded. Peak gusts up to 19.9 mph
were reocorded.

wind direction: varied between 199 and 239 degrees.

Turbulence: a fairly constant turbulence existed all night
with turbulence nurbers between 1.8 and 4.0
being recorded.

stability ratio: neutral to lapse conditions existed all night -
with stability ratios between -0.2 and -1.5
being recorded.
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19
*3

3.2
=1

13.1
el

4.7

MAX
Se«R.

199
=eS”

172
il

18.7
Se 6

12.3

=17

19.7
ce6”

12.2
=1.9

19.4
T

14.4
fafn

179
Se T

8.9
=3s5

18.2
“04..

14
~1.3

18
=6

11.2
s3.2

1666
"-o 4"

18.7
19.9
".o 2"

16.7
o1-5

D
D

IR
.;. F...

221
8ol
152
220
13.5
282
223
18 1
203
219
12.9
179
229
3e4
198
227
9.1

219

"y

TURB

3e4
2.8
3.3
3.2
2.9
2.6

3.2

2.7
3.4
2.6
3.4

3:1

DELT

‘x‘oa
=7

=13

DBLB

21.9
2847
20.7
285
20.7
20.4
20.3

20.2

29,3

20.2
21.3
26.3
20.6

20:3

20:4'

2032
20:9

20.2

WBLB

20

19.5
1907
19.3
1946
19.2
19.5
1941
19.5
191
19.8
1941
19-6
19.1
19.5
19.1
19.6

19. 1

ReH.
BePo

84.3
1009.2
89.1
909
lﬁﬂ9}5
89
909
1809. 6
88.9
92.5
10@9f7
89.8
92.5
10097
89.8
87
1009f8
-88{9
9.8
lﬂﬂ9{9
88.9
91.7
1610
89.8
883
1010

89.8



3 ~3 3 73 73 T3 73 73 T3 73 ~3 73 73 3 T3 313 73 73 73

NO.
TIME” HSPED MAX DIR .
- - VSPED S<Re DeFe.
28
21 59 H 11.6 176 228
’ Y ~e 3" ~-.!
L 4.1 11 207
‘01' “109
29 . S
22 4 H 11 19.3 229
I =e3 -4.3
L 3.1 11.7 178
o «3.73 '
30 oo
‘22 ‘9 H 12.5 19.9 234
R YY o2 Se8
L Se.a 13.3 228
-4 -1.2
| 31 e Lot
22 14 H 11.8 166 228
ST T e e§T -3 9.6
L 3.9 16.3 241
B o -b,2"
32 -
22 19 H 16,3 |, 15.¢ Lo
e -3t 68
L. 4.2 11.2 197
! -2 -109
33 o T
22 25 H 16.6 1647 226
) ‘03" '03“ 6.3
L 3.6 11.6 220
=1 -2.7
34 T o
22 38 H 9.9 15 228
) ’ '02 “03 6
L 3.2 8.9 202
-2 -3
35 i ..
22 35 H 9.5 151 223
. - 0-!' "03..‘ 03
L 3.2 9.6 196
g -3.2
"~ 36 o
22 40 H 9.4 15.2 el
S - -1,
L 3.3 19.7 217
- f -3 -

TURB

2,7
214
2:4

2.2

2.3

3:2

2.8

'.',.'.3
=7

=8

=7

--.8

20

20
20
19.9
19.9
1909
1949
20
19.0

20

WBLB ReHe
B.P.
19. 4 903.7
T 101@.2
19 89:7
198 917
. 191052
19 89:7
195 89.9
' 1210
19 89.7
194 9@e«7
N lﬂ;ﬂia
19 90f6
1903 93.4
o 1010
19 90 6
19.2 92.5
Too1eg
19 QIfS
19.2 93.4
1010
19 91.5
19.2 93.4
. 1919
19 9@ 6
1°.3 D43
‘ 'lﬁlﬂfﬂ
19 90.6



~3 73 —131 131 73 73 T3 —13 T3 T3 —3 3 "3 73 T3 T3 T3 TI T3

NO.
TIME™

37

g2 45 H

22

22

LI I B

a3

23

23

23

38
50

39
‘55

a2
n

43
6

44
‘21

45
26

v oo

HSPED
VSPED

lﬂ:9

1@04

4.2
=e2

9.5
*3

3.2
oot

10.3

MaX
SeRe

13.7
=3

Be6
=31

15.5
=37

186.9
=19

12. 6
.""o 4. )

6.8
-4.9
16.3
~e ll..
8.2
"'4.0.3
16.3
3..

11.3
=19

153
=3

11.9
n3-3

15.7

DIR
DfF°

228
5:3
1604
221
1:7
188
219
=6
176
217
=6-5

164

218

]

191
220
:5
183
217
-1.2
179
217
"t3.o -6
160
213
=6:8

1179

TURB

2.1
2.2
2.1

2.2

l:9

2.4

2¢7
2.8
204
2.6
2.4
2.5

1.9

2.2

DELT

DBLB

9.0
205.1
o

2@.1
1919
20. 1
19.9
20 1
Qd:l

26.1

2o .

28.1
20

20.1

20.1

WBLB

19.3
19.1
19.3
1901
19.3
19. 1
19.3
19fl
10.4
19.1
19.4
19. 1

19:3

19.3
19.1
19.3

l9zl

ReHo.
BePo

94.3
1010.1

an. 5
93.4
19019
90. 6
94.3
18019. ¢
9ﬂf6
94.3
1339.0

91. 6

03.4

13799.7%
9@16
94.3

1899. 7
93.4
93.4

109937
908.6
94.3

lgﬁ937

a9.

(&8

25,

1009.7

908.6

Al
'



—3 ~— 3 T3 ~—3 — 138 T3 —/13 3 3 3 |

,-?

: Ndo
T!HF.

23

46
31

47
36

. 48

23

23

23

23

42

49
“a7

50
52

51
57

54
12

HSPED
VSPQD
H 9.
Y
L 3
"}
H 18.1
- o
L 37
-.;';'
H 9.1
‘s,ﬁj,
L 2.7
o1
H 11.1}
me
L 3¢5
PO
H 8.4
: .1
L 3.!
-e2
g 8.9
, :I
L 3.6
-1
H 7.8
B |
L 2.1
o
H 9.3
- f
L e 5

MAX
SeRe

16
-4
=3¢ 6

17.8
il

14. 1
n2-3

;A:l

Y

8e6
el

176
me3

185

n2:B

14. 8
=S
=3s5

13.8
-téli"

Be7

-avT7
14.2
S5
=8¢l
13.2
"01&“
8.9
-2.9
14. 6
Se4
9.8

'3:2

DIK
D.Fe.

219
=7.2
211
213
:2:3
163
218
,le
185
208
4:7

193

224

187

2¢5

"‘o 5
178
204
2.8

167

e

TURB

Pe 't
2.4
2.8
2¢5
2.2
2. 1
2.6
2.6

25

2.4

2.3

2.1

1.9
2.3
2.4
2e3

2.3

DELT

-.,f_,
=8
=6

=8

=8
=6

-8

=8
=6
=8

m.8

DBLB

19.6
2%. 1
19.9
20

19{8

19.7
19.9
1947
19.9
19.6
1949
16.5
19.9
19.5

19.8

WBLB

19,2
19
19.2
19
19.2
19
19.2
19
19.1
19
191
19
19. 1
1849
19
18.8
18.9

18.8

ReHe
B.P.

9443
1009.6

ga.7
93.4
159957
90:6
94.3
1309.7
90}6
93.4
lﬂﬂ957
9@f5
94.2
lgﬂ9;7
9165
94.2
1999.8
9lﬁ$
95.2
lﬂﬂ9h6
9@76
95.1
1919.5
89.7
94.2
1999.5

90. 6



~—4b — 3 ~— 3 3 T3 "3

—3 T3

—3 — 3 — 3 =3 —3 T3 —/3 T3

T3 T3 T3

NOe
TIME HSPED
T VSPED
55
@ 18 H 5.8
A
L 1.9
. o"
56
B 23 H 8.7
St
L 3.2
IR~ - S
57
@ 28 H 8.3
S
L. 2.8
7
58
6 33 H &.¢

-1

L.o2.9
o1
59 ”
38 H 9.1
: © aLm
L 3.
-1
60 .
43 H 9.
P ©
L 3.1
-
61 e
48 H 9.3
- -3
L 3.8
-.'I
62 "
53 H 7.3
Y -

DIR
De Fe

2141
=177
198
199
9.1
195
202

-.5

185

2116

4 N
A A

178
201
Te?7

171

17

TURB

2.1

2:2

1.9

lfB

DELT

-..9

-.9

-6

-0

-e9

DBLB

19.2
l9f6
19:l
19.4

19

1o
19.3
19
19.3
19
19.3
19
19.3
19
19.3
19

19.3

WBLB

18.8
18. 6
18+ 6
18.5

185

18.4
185
18. 3
18. 5
1.3
18.5
18.3
18.5
18.3
19.5

183

ReHe
Be Po

96.!

. 1009. 6

9@. 6

95.3

1999.5

91.5
95.3
1999. 4

22.5

()f; o '.),

17310 .5
81.%
95.3

1800%9.4
993.7
5.3

1999.3
9.7
0543

1009.3
90«7
953

1999 .4
913.7
5.3

1939.3

96.7



NO.
TIME"

64

67
19

68
24

69
29

70
34

72
a4

2f3
9.8
=e2

3.8

oot

8.7
-3

2.8
o1

8.9
o2

3.3

:3?6

18

/
MAX DIR TURB DELT
SOR' D.Fo
12.5 215 1.9 -.5
=e i 5. 0 a -
7el 2902 1.7 -9
=S¢5 -
11.5 215 1.8 =s6
e -
-430 - :
13.5. 228 o P SEA
. -6 |
Ve 190 o BN
-‘:i‘ .
1308 225 2.3 -e 6
-ty .6 .
9.6 180 2 -.0
-3.5
13.6 224 1.9 )
mes 36 - '
9.7 202 1.9 -e9
-3.2 a o
12.7 226 242 -e$S
-.lt" “07 '
T3 175 1.8 -8
-6e4
15.7 222 1.9 -6
“03 4..6
10. 1 179 1.9 -e 9
-0.% . .
13.2 226 2.1 -6
- 3.4 ..
8.9 204 2 -9
'4.0-6
1505 221 2-5 "'05
—.d -2.9 - 4
8.7 215 2402 -9

DBLE VWBLB  R.H.
8.D,
19 18.5  95.3
1999 . 4
19.2  18.3  91.6
19 18e5_ 95.3
- : ! iﬁb@.r
10, 3.3 91.€
9.} . “ 1.3
(8. -
“'a ‘%0; CJe 7
19.2  18.6  94.3
1999. 4
19.4  18.4  0n,7
191  19.7 96.2
' 1919. 6
19.4  18.5  91.5
19.2 18¢7 95.2
10809 .4
19.4 18.5  91.5
19.3 18.8 95.2
1629.5
19.5  18.5 90.5
19.3  18.8  95.0
a 193105
1.5  13.7  92.4
19.4 1849  95.1
. 1809.6
19.6 1847 91.5



T3 — 13 T3 T3 T3 T3 T3 T3 T3 T3 T3 T3 773

3

—3 T 31 71

" NO.

T!M?.
73
1 50
74
1 55
75

2 0
76

2 5
77
e 10
78
2 15
79
2 20
80
2 25
81
2 3¢

‘—l

"HSPED
USPED

95
:3

3.6
7

18.2
2

-

-.O

10.4
-

197
4.5

915

-e i

19. 1

178
223
1e6
171
222
"'06
181
223
f'l-f)
181
224
3.3
179
222
6.4

175

226

. Sfl

159

225
15. 2

196

19

TURB

2.5
2.2
3.4
2.5
3.6

207

2¢4

2.9
2.2
2.6
2.2

2.4

DELT

-6

-.‘V8

-0
-6
-,9
-eH

-eQ

DBLB

195
19.6
19.7
19.7
19.8
19.8

19.9

19.6
19.8
19.7
19.8
19.7
193
19.9
19.9
19.8

20

WBLEB

19

18.8
19.1
18.8
19.2
18.8

19.

1]

18.8

19.1

18.8

19.2

16.8

19.1

19

19.2

19

ReHe.
BePe

95. 1
1889.4
92./
94. 2
1309.5
915
94.3
19009.5
9. %
V3.4
17399 .4
91.5
95.2
10095
a3 H
95.2
16009.5
913. %6
94.2
1999.5
91.5
93.4
1009. 6
91.5
94.3
1899.5

9. 6



H

2

H

Il

‘ NO.
T}M?'
e e ...8z-..; .

2 }6
&3
o 4!
84
2 46
85
2 51
86
2 56
87

3 1
8¢

3 6
89
3 11
90
3 17

9.3

3.9

3.8
=1

18.5

-2..4

11.6

- -o"

&g.o

3.3

12.9
"t/‘“

706

-5.2
13
-4
=34
13.7
R
10.2
‘30 5
15.3
ce3
13. 2
fcna
1S4
=3

18.2
~2.5

DIR

D. ¥,

R
7, 0

176

DNy
Loty -

SR
222
-f6
191
oL
-1, "7
181
227
f3

208

227
4.1

194

| O

TURDB

2.3
2.5

1e 6

2.1

1.9

2.7
2f3
2.3

2.2

-8

-5

-6

-e8

-6

v mm—— e

19.2

19.9

20. 1

19.9
20.2
28.2
20.2
20.3

20.2

—

7

JBLB

19.3

\9

19.3

19.1

19.4

19.1

1.

I

19. 1

19. 4

19.1

1.4

9.7

195

19.2

19.5

19.2

19.5

19.3

ReH.
SOD.

95. 4
19 .4

19-¢
95.2
1009.5
9@.6
95.3
16095
90.6

2G50

18340 4

a(l. %
6.0
1999, 4

3. 7%

e [
. ' - L3

1809.3

1,4

96.2
1009.3

90.7
93.4
1999. 4
903.7
92.5
18099.4

91.6



92

93

94

95

G
]
3 a7
Cooe
FR
- T,
) ~o o

ta

=

-

=

HSPED" "~
VSPED

8¢ 6
,a

2.9

97
5

3.7
o

19. 2
A

/4
)

8.6
-3

3¢5
=el

ey
sl

3.7
e

Coo
Sy

MAX ~  "DIR

SOR. DO F‘c
14.4 228
"‘o/“. -6'5

176

186

15 227
-3 5

-l -3+5
9.2 2215
~2+8
15.1 2E9
"‘3. 509
D7 [
- T
vt
ive Lol
.*‘::‘,’ /)‘n‘
Ty aod
“f
f
[ ] -
..
-t -
< .

229
8..-. S

219

14! V1 3
_".- o

8_ 121
"30;

TURB

2.1
2.2
2.5
25
242

2.7

DELT

-5

.8

=

DBLB

273.3

2u. )

2.3

Q5. 3

204

20.2

20.4

06

hen

WBLB

ReHe
B.P.

19.5 95.3

1339.5

19.3 915.7

19.5 9.3

103019 . 4

19. 3 9.7

03.5
11390 o 4

9@.7

197

19.5 91.7
1G. Gl

19997

' -

s G 7

i',i - i a
MW

1. i

Q44
1069. 6



'NO»

L TIMET
1@
4 8
181
4 13
102
a 18
103
4 23
184
4 28
185
4 33
106
4 38
107
4 a3
108
4 a9

H

3.7
f.?

8.3
..- AI

3.2
f{‘

8:3
249
=1

8.6
.., .I

32
=e2

9f2
37
=e1

9.4
fT

3e 1
:1

9.3
35
- 3 . {

8.8
... .3

3.1

MA«
Sehe

l4e2
e

f2&8

14.8
-3

9.8
=25

13¢5
-.a..

9.4
f334

13
-.a

8.9
73;8

124
=4

Te4
f3gl

 15.5
-.3 -

10.4

. 72:‘

14.4
=3
10+ 6
=3.6
14.2
me 3
8.7
-2.8
14.1
“e4

10
=3-6

pl..
Do{-

D

R

229
5¢6

234
230
9
180
232
8
216
228
'lf6

199
227
186

230
..4
189
228
-.2
185
229
‘207

210

(R RN

“URB

2.1
2.1
2.2
2.7
2.2

2.1

1.9

246

2.1

2.2
2¢4
2.2
2.6

2.3

DEL™

-8

-.5

=06

—.8

VARV S
CELE  YBLEB
. e
20.6 1945
20+5 19.8
20+6 195
26.4 19.8
205 19+5
26.4 19.8
206 19.5
20e4 198
20+.7 19+5
204 1947
20.7 19.5
20.4 197
28.5 19.5
26.3 197
20.5 195
20.3 19.6
20.5 19.5

F.oH.o
b. [ ]

Shed
{1.2e€
89.9
03¢5
1009.6
89.9
94.4
1099.5
90.8
Q4e4
19009.5
89.9
S4.4
1009.7
89.1
935
18609.7
89.1
93.5
1009.7
90.8
4.4
1089.7
9F.8
93.5
!069.8

90.8



NOe.
TINE " HSPED
T VSPFD
109 |
4 S84 H 9.1
: 5
L 3e4

e’

119

4 59 H 9.2
o

L 3

]

STOP @ 1023

MaAX
SeRe

14.4
7:4"
75
'2;9
13.8
-.3”
117
f3g5

DIR
De Fe

233
181
233

196

| =3

TURB

203
19
23

2.5

DELT

DBLB

20.3
205
2003

2ﬂf5

:.7 [
WVBLB ReHo
BePe
197 94e 4
' 1909.8
195 908

197 94.4
1010. 1

1905 9.8
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Table XVII

Data for 14 July

Observation period: 1915 (14 July) to 0504 (15 July)

General camrents on the weatheré

wind speed:

For the whole of the observation period, there

was a steady wind generally in the range of 10-20
mph. During the time period 1940 to 1950 (run
counts 6 and 7), the wind speed scale was switched
in an attempt to pick up higher wind speeds. The
program in use did not show the higher wind speeds.
At run count 8 (1955), the wind speed was tummed
back to a 0-20 mph scale.

wind direction: a cmstant wind direction was maintained

Turbulence:

with a wind direction bearing of 209 to
245 being maintained.

the turbulence nunber remained in the range

2-4-7 for the period of cbservation. The data for
runs 6 and 7 (1945 and 1950) are not valid since
the wind speed in used on the calculation of a
turbulence nunber.

Stability ratio: the weather remained in the neutral to

unstable condition all night long.
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A1 T

NO.
TIME

19

19

19

19

19

19

19

20

20

25

30 1

35

49

45

50 1

55

HSPED
VSPED

14.8
S.9
-'. l

15.1

6.2

-yl

16
-e3

6.9

-l

16.8
=7

Te b6
-.2

1S54
-5

6.3
4.1
"0'2-

Tel

-l
6.3
153

=e3
6.1

=
17
=7

7eS
-2

Max
SOR.

19.9
-3

18.7
el

19.9

16.8
19.9
-'.2
18.1
19.9
"02

19.9
-‘l‘

19.9
-.2..

174
-5

6. 2
f2i7
19.3

19.9
-6

16.2
-7
19.9
- O
174
=8
19:9

mel

185
se5

DIR
D.F.

219
188
221
3¢5
188
215
6.7
205
217
11.7
204
219
8.6
154
217
13.1
188
221
2.8
218
221
6.1
204
219
9f6

2085

TURB

4e 1
3.8
38
3.8
3.8

3.8

4.5

3.2

‘305

38

He 6

3.9

3.8

)y 7T
DELT DBLB
-1 26.5
%} 26.1
-1 273
) 26. 1
-1 28+.4
2} 26.1
-1 23.7
-2 26. 1
-1 28.1
-4 25.9
-1 27.8
-¢5 25.8
-.9 26.9
=e6 5.4
-.8 N€. S
-e 6 25.8
~e 6 26.9
-7 25.8

WBLB

23+ 4

22.5

235

22.5

23.7

e2.5

23.8

22.5

23.7

22.5

23. 6

2245

23.4

NNeS

22.5

23.3

22.5

R.H.
B« P.

771
1608. 3
73.3
728
1008.3
73.3
67.8
1608.3
733
667
1608.2
733
695
1008.2
T4 6
785
1008.2
753
T4. 6
100G .2
753
-
1008.2
75.3
73.9
1088.2

75f3



r--—z f—\.g

~— T3 T3 T3 T3 T3 ™)

~3 3 T3 "3 T3 "3 T3 T3 T3 3

NOQOe.
Tgﬂg'
10
20 6 H
L
11
20 11 H
L
12
26 16 H
L
13
20 21 H
L
26 26 H
L
15
20 31 H
L
16
20 36 H
L
17
26 41 H
L
18
26 46 H
L

HSPED
USPED

13¢4
4

4.8

3

14. 3
-y

Se¢6

=e

116
e

4.6

-..'I

153
meST

5¢5

-'...I.’-. .

15.4
-l
5.9
!

12. 6

b

VIV |

-.o-!

137
=S

de 7

s

115
-.3"

3.9

3

14. 2
=8

5.2

=t

MAX
Se¢R.

19.9
~e2

1749
1.3

19.9

me

15.1
~e9

19.9
f:2”

13.3
"'lo-.[‘

19.9
se

12f6

-ﬁlff

19.9
-2

15.5
_.9..

19.6
"02“

16. 2
- 2: I

19.9
- 2”

14.8
=17

19.9
ce2
1le1
-2.6
19.9
=.2
16. 6
.-l..'li

DIR
D.F.

223
-1

200
a0
719
199
213
f9
208
ele
!ﬂ{?
19
214
7f4
233

2140

176
209
10
180
216
7.3
153
213
16. 2

148

1 X6

TURB

4¢7

3{3

0

Y
3e4

3{6

3¢5
3{4

3,6

3.8

3.7

DELT

-.!*

-.8

DBLB

26.2
25.8
6.3
25

25. 1
24.9
25.8
nhe6
25.9
0N g
Hae 7
thaen
24.8
23.9
23.9
237

2.7

WBLB

22.9
22.5
LG
21.1
22. 1
21.1
22.6
28.9
22.6
20.9

21.9

2.7

h\»]
]

26. €
2le4
20.5
21.8

JETR I

ReHe.
BePe

7545
1808.2
753
7449
1008.7
71e1
771
10€88.8
71.8
76
1908.9
72.3
753
1068.8
729
783
1008.6
733
78.4
1008 .0
T74.5
80.3
18609
754}
777
1006.9

7S
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1Y - A

NO.
TIME HSPED MaAX DIR TURB DELT DBL B WBLEB ReHe.
T VSPED SeRe DeFe B. P,
19
286 S2 H '12.7 19.9 219 3.7 =e 6 23.9 21.4 88.3
T .27 -2 2.3 1809
L S 159 215 3¢5 -9 23¢4 203 75.6
"] =1e4
20 e :
20 57 H 11.7 193 217 3.2 -5 23. 6 21.?2 !
T « 2 -0 -1 ' ' 1gae
L 40! !2 2@4 209 “08 1030! p.”of' '7609
o1 P ..
21 .- S
21 2 H 12.9 19.9 216 3.9 -8 23.8 m G
' - -.27 trh ' LN
I, 2.3 Yhen 16 ¢ 3 s -8 od il 776
o f 1.9 .
00 .- R
21 7 H 12.2 19. 2 215 3.2 -5 e i gr.v
~~~~~~~~ PR Y- -s 2 Te? . 1008.9
L 4.7 15.5 187 KT | -8 229 20 7607
o -1e6 o '
23 e e
21 12 H 13.1 19.9 219 3e 6 -e5 23+¢4 20.9 83.3
’ '04" -.2“ 708 ’ 1009
L 5.8 16 217 3¢ E - & 0.7 e 7F .
- -1.! ) ’
o L.
21 '7 B a4l Q. a nee % -. 5 21 789
T -2 - 2 5.4 ) 1609
L 6. 15.6 179 3.8 T =8 22.5 19.8 784 1
-ef -9’ :
25 T T
2l 22 H 15.6 199 222 3.3 =5 24.2 2le2 7649
' T o=.57 -el B¢l N ’ o 1208.9
L 6 13.4 214 3e 4 -e8 22¢4 19.8 78.8
el -9 .. .
26
21 28 H 15.7 19.9 221 3.8 =e5 24 21.1 775
T oee T -el 12.9 h ’ 1099
L 65 15.7 218 3¢ 6 -8 22.3 19.8 796
- -8 | '
27 ‘- .- .
21 33 H 1501 1909 22G 308 el 2309 2lol 7802
) ~e5" -e 1 85 a 1008.9
L SeS 1667 233 3.3 -e8 223 19.8 79. 6

:.I fl:?




NO.
TIME~

21

21

21

21

21

22

22

22

22

31

28
38 H

29
43 H

38
48 H

‘53 H

32
'58 H

35
14 H

HSPED
VSPED

12.1
3

4.7
14.4
e l“

(Y9 |
=2

13.1

=el
Se2

=1
123

-7
5:3
19

3.2

12

- me2

36
19 H

4 6
1

1313

=1

Se2
=1

MAX
ano

18.7
_{2_

156
=18

19.9
.2

136
=13

19.9
me2”

12.1

s1i4

19.9

mel
1S5.5
=8
199
f.2“
12.8
:lté
18.2
me2
13.9
:1‘2
178
=3
11
f3f3
19.9
fo2”
1S5.1
fl{?
19.9
ne2
147
-x.zi

DIR
D. F.

219
5.9
200
218
de4
238
226
-.4
215
225
I:S
204
222
127
215
14f2
165
214
2:3
169
212
6:6
194
212
15f4

195

128

TURB

3.7
3.1
3.6
3.1
3.6
2.7
3.1
3.1

3.7

2.6
2.9
3.5
2.7
3.3

3.1

3e 1

DELT

-9

-.8

iy~ 77
DBLB VBLB
22.8 20.7
22.1 19.8
22.7 20. 6
22 1937
22.6 20.5
22 197
236 20.8
22 197
233 20.8
22.1 197
2246 20.6
21¢9  19.7
21.7 20. 1
217 195
217 20.1
21+ 6 19.4
223 20.3
21.6 19.3

ReHe
Be.P.

83.1
1609
8l.1
83.1
1809
8le.1
83
1809.1
8lel
781
1009. 1
8le1l
80.2
1809
80.3
83.8
1009. 1
81.8
86+ 6
19009
81.5
86+ 6
1808.9
8l.4
83.7
1008 .8

80.6



3 T3 T3 T3 T3 T3 Ty

3

3

—3 T3 T3 T3 T3 T3 T3 T3 T8

’ NO.
TIME~

ge

22

37

B4

38
29

H

L

22

22

22

e2

23

23

41

45

42
50

43
1

H

H

HSPED
VUSPED

133
fo6

4.7
ot

9.6
°2

3:9
135
ned
5:4
124
-edy’

Sed
mel

184

=el
3:9
10

ced
3.9
9:3
3.8
o1

9¢4
=3

4. 1
=e2

9.7
=1

3.

MAX
S« R.

"Jo ¢’
-e 2

12.8
sle7

14.4
se3
180.7
=25
19.9
=2
1S.4
=13
19.9
"'_o 2
112
=13
173
s 3
9.9
f2€6
14. 2
se3”
18.3
=25
17}
=e3
11«6
=28
14.3
Se3
9.6
72:4
15.2
w3

8.9
=2.7

DIR
DeFe.

B ]
137
178
219
-.3. 2
267
2156
Te2
175
217
1B.4
226
212
5{4
198
218
H4.2
176
215
2.9
181

215
Te9

- 148

219

4.2

292

129

TURB

de g

)
e
x

2:4

2.7
2.6
2.2
2.2
2.3
28

2.3

DELT

-.b

-.9

-.s

-.9

-eH

-.9

-.s

-.9

an

DBLB

2le4

211

21.2

217

2l.2

21.5

21le1

21

20(9
20.7
208

26.5

20.2
208.5
20.2

2.4

WBLB

20. 1
19.2

19.7

19¢1

19.9
19

19.9
19

19.6
19

19.4
189
19.3
18.3
19.1
18.8
19.2

18.8

ReHo
BePe

B4.4
1008.8
81le1
87.6
1008.8
8l1.7
84.9
1008.8
80.8
86.4
1008.8
81.5
875
1808.7
83
88.2
1008.9
83
: 894
1008.8
83¢7
89.8
1808.8
84.6
90e7
1808.7

85.4



#7 NOQe
T!Mg”

23

a3

46
19 H

47

15 H

-‘-000,4.-.—’_"_

23

23

23

29

23

23

23

48
21 H

49
26 K

5@
31 H

S1
36 H

‘52

41 H

53
46 H

54
51 H

HSPED
VSP@D

14. 6
-6’

Gel
=e3

14.9
f:&u

-1 S,
S |

13.1
me4

S5¢3

MAX
SeR.

19.9
mel

17.4
i

19.9

'f‘”

178 .

a
19.9
7,2”
14
~1e3
19.9
=e2”
14.5
flon
1.9
=e2’
14
-!{3
19.9
ﬁfg.
13+ 6
~1.4
19.9
sel
17.9
=11
19:9

_,2
19.9
=9

19.9

-

19.9
-1

DIR
De Fo

218
!3}2

182

232

2

193
20
2,4
198
228
4.9

223

|30
TURB

Sfa
3{7

37
4,1

3.3

42

3fi

4.}

e O

4,6

s

DELT

-/l
-8
-5
=8
-5

-,9

-8

-5

DBLB

20. 6
22

20.7
21.5
20.7

216

TMeb
fg.6
1.5
2.5
22.3

205

(&
.
™

WBLB

19.7

18.8

29

18.9

198

18.8

19.8

184

19.8

18.8

tg.8

20

18.8

19.9

18.58

19,7

18.8

ReHe
B« P,

83.2
1908.8
83.7
83.6
1998. 6
83.8
85.5
1008.8
82.9
84.8
1908.8
3347
84.8
1008.8
93.7
84.7
1008.8
8.5
' 8le2
1008.9
84.6

84.02
1009

an.n

86.1
10069

85.4



3 731 73 T3 73 73 73 731 73 T3 T3 T3 71 T3 Ty Ty 3 3

NO.

T!ME
85
23 57
56
,0.,2-.'.
57

g 7
58

/] 12
59

g 17
60

g 22
61

] 27
62
] 32
63
Y

HSPLD
VSPED
H 17.2
) 704“
L 6.6
o2
H--15e4- .
s
L 6
("]
H 15.4
=l
L Se4
pd
H j3.4
A
L 5.3
o
H 11.9
ce 1
L 4.9
-'...x
H 11.3
P
L 4.3
pod
H l2.2
o1
L S5
H 11.8
-
L Se3
>
a 147
=8
L 5.7
=t

MAX
S« R.

19.9
“el
172
-1
19.9
"02“
15.8
-1-2
19.9
“:2“
14.17
=15
19.9
"'o 2“
17
flts
18.5
-2
11.9
~1.8
18.3
o3
12
-2.2
19.9
ne2
157
“107
177
-3
14.5
-1.6
19.9
nee

14.8
=13

DI
D. F.

230
6.9
169

228
Te7
228
226
6.2

196

131

TURB

3.8
3.8

4¢4

3.2
2.5
2{7

3.4

/Y

DELT

DBLH

21.8
20.4
21.5
20.3

21.5

20.3

21.3
2¢.3
20.8
20.3
213.7
215.3
20.8
20.4
20.9

29.4

WVBLB

19.8

18.7

1907

- 1867

19.7

187

19.7

18.8

195

18.8

19.4

19.¢

19.5

18.8

19.6

16.8

19.7

18.8

ReHe
Be Pe

83.4
1329
84.6
84.7
1809
8Se4
84.7
1999
85.4
861
1379. 1
86.2
88.2
1009.2
86e 2
88.2
1009.2
fh.2
88.2
1809.3
85.4

88.3
1009.3

g% s

84.7
1929.2

8S.4



— T3 T3 T3 73

NO.
TIME™

64

8 43 H

LI ]

65

e 48

66
53

67
58

69

’
g

706
13

71
18

72
23

H

H

HSPED
VSP§D

13.4

N

B IRk 1S SR

2
143
- Q"'

5.5
-f

. eee

12

]

5.2
702

125
o3

4.0

* O
-

12.7

.o

5.3
I

14. 2

"'cl‘“

Se7
=2

11.6
«3”

4.7

‘‘‘‘‘

227
1.8

200
230
fe
218
224
2.5
189
221
6.1
183
221
:306

193

132

TURB

3.2

‘-2'..7..-.-

319

e
e
(o)

2.8

315
207

3:4

LW
‘e
W

2.7

DELT

-t

.....t-_- - -

- 6

-0

DBLR

2173

Bﬂgﬁ

.3

21.6

2@,3

20.7

20,4

WBLB

19.7
18.8
19.%
1c.n
10,7
1848
19.5
18.8
19.5

8.8

18+8
19.7
18.8
19.8
18.8
19.6

18.8

ReHe
8.P,

86.1
1999.3
85.4

0.

1399.7

e 2}
ey

88.4
1899.3

85.4
88.2
lﬂﬂQEQ
86.2

89.1
1399.2

6.7
a0
t31,.9

‘86:9
86.9
1099F2
862
84.8
1009.2
862
9@
1099

85.4



[
[
r
]
)
-

NO.
TIME"
73
'!"2910
74
1 34
75
1 39
76
1 a4
77
1 4
78
154
: 79
1 59
8@
2 4
81
2 9

11,1

-.3"
e 6
187
27
3.9
11l¢4

-s 1"

sl

1264
=e5”

12.7

sl

4.8
=el

12.9
-.4..

Se4

12.1

191
200
L. 1
171
204

[ = £
[ R

108
227
6.3
193
227
=35
2150
221
405
203
215
106
213
222
58
207
222
8.5

168

133

TURB

2.8
23
34

2.9

2.4
3.4
2e7

3:!

3:3
219

3{2

3.9

313

P

DELT

DBLB

2132
205+ 3
2117
20:4

2. n

20.4
20:4
2@:5
Qﬁfﬂ
2217
20:5
2@:9
20:5
21:!
28+5
21

285

WBLB

19.6
19.2

19.5

19.4
189
19.5
19
19.6
19
1947
19
1947
19
19.7

19

R.H.
BQP;

86
1998 .5
89(8
89.1
1999
86.2
a9.0
173799, 1
e 2
9.8
19939
-86}2
9@.8
1999
€761
90
10609
86}3
89.2
1G08§8
86:3
87«6
1558:8
86:3
884
10ﬂ858

86+3



— —3 ~—3 T3 73 T3 73 —3F 731 73 73 T3 73 T3 T3 T3 T3 T3 T3

v e v g e -

83

84

85

86

87

88

89

90

.. .HSPED ' NMAX
USPED ~ S.R.

H 12.8 19.4
me57 me2v

L 5.3 14.8
= =1.%

H 14.4 19.9
-l -2
L 568 13
C =13

H 12.9 19.8
Bieit AL
L 56 14+8
W- ‘loz

H 12.5 18.5
) "0.4" "02”

L 4.5 12¢5
g -2.71

H 11«2 18+ 4
T me5T =ed
L 4.3 16
g :2.4

H 12.7 1901
" s -2
L 5.4 13.8
=1 -1.6

H 12.5 19+ 6
T - -2’
L 4.6 11.9
o -2

H 9.6 17.1
- e2 -ed”

L 3.6 18.5
o1 =3.3

H 11.7 17.3
el =3

L 4.4 12.7
o -2.2

DIR .

[IRRS

DéFo
220
148
227
7{3
234
227
5:5
204
228
8:3
190
226
9:4
186
225
224
229
168
236

-1.3
229
230
6{8
207

3:6

3.6
3.1
3.3
249
2.9
2.3
3.3

2.8

2.7

2.2

2.8

2:7

...........

DBELB

21{3
23:5
2!:7

2635

2!{2;

20+5
21.4
20.5
20.8
20.5
21.3
26.5
21.2
20.5
20. 6
28+ 6
21.1

20.6

. WBLE

19.8
19
1949
19
19.8
19
199
19
1947
19
19.8
1941

l9f8

19 1

196

191

19.8

19. 1

ReHo.
Be P

817
1a5838
86f3
84.9
1003!7
8603
87.7
1808.7
86f3
87.1
lﬂﬂSE?
86f3
9@
1608.7
86{3
87
1608.8
87}2
87.7
1608f7
87.2
90.8
1008.8
86.3
885
1008.7

863



NO.
TIME™
91
3 1
92
.3 6
93
3 u
94
3 16
95
3 21
96
3 26
97
3 31
98
3 36
99
3 42

g

HSPED
USPED

11¢1
-2

10. 6

-.. 1

3.6

126
-04”

5.2

=1

4.6
=

11.8
o‘[‘..

He 5
13
~e b
4.4
|
12.8
"04”

MAX
SeRe

173
-3

127
72g7

16.9
ne3

10. 6
=3:6

15.9
"04“

18.7
=3.%6

15.5

19:6
175
e 2“
1167
18
177
-.3"'
185
‘202
16.7
A
1.3
-22
18.1
fog'
1265
n2-3
19.9
Srer
12. 7
:lﬂg

DIR
DsFe.

228
“led
194
231
4.2
171
232
"44.8
208
227
2:9
204
225
6.8
218

228
... 3

[ X4
204

7.8

lil

13§

TURB

3{2

8:2
2.5
2:8
2.2
2.2
213
2.6
2.9

2.9

2.5
[A) "

o0

248

IR

207

)y e 7T
DELT DBLB WVBLB
=6 20.9 197
-1 2@. 6 19.1
=e6 20.8 197
-1 20.6 19. 1
-i6 2@:3 19.5
-1 208.5 19.1
~-e 6 26.7 196
-!fl Qﬂib 19{1
~e 6 21.3 1938
-1.1 20-5  19.1
=6 20.8 19.7
-1 203 & 10. 1
-,6 2@:9 19f8
-1 ang !971
-e 6 21f3 19.9
-1 20.5  19.1
-6 218 1979
-1 206.5 19.1

ReH.
Be Pe

89.2
10087
B86e3
90
1808. 7
'86f3
925
1008.7
87.2
90
18068. 6
672
87
1808. 6
872
90
1008.5
€72
(i
1008. 5
72
87.8
10085
872
78
19085

87.2



T3 T3 7131 T3 T3 T3 T3 T3 T3 7737}

3 T3 T3 T3 T3

NO.
T!M?"
180
3 47
101
3 s2
182
3 87
103
4 2 -
184
a 7
185
4 12
106
4 17
167
4 23
108
4 28

L

H

HSPED
VSPED

9.1
c...3
3.4
11
13.9
-
$9
oe3
12.3
-. ‘.- :

4.6
-t

112
se2

lﬂ:9

3.7
oot

16.4

L1

3.8

MAX
SeRe.

14. 6
- o/l“

193.21
=3.9

1849
me2r

13.2
-l.'&

18.3
=2

11.2

-2.2

18.8
s

117
-209

15.5
-3

9.8
-2.8
14.8
=e 3

18. 1
:2-6

14.2
=3

g.9

nd 3‘; 1

15¢3
=3

99
19.4
::3"

ttenr
:208

DIR
D.F.

231

"5‘-3

256

223
5.4

203
229
16.8
217
227
5.3
198
222
6.5
186
233

201

235

A X4 ..
206

13¢ )~ 7-7%

TURB

2.7
3.2
2.8
22
2e 2
2.3

2:2

256
2.5

3.8

DELT

-..6

=lel

'1f!

-e b

=9

=5

DBLB

RMe

Do b

26.6
21

20.6
afte &
20.6
20+ 6
20+ 6
2fen
ot . ".%,
20.7
2@:7
2&:9

e
e QO

WVBLB

19. 6
1.1
20

1.2
aon

19.2
19.9
19.3
10.7
19.3
197
19.3
19.7

10,

(]

197
19.3

16. &

ReH.

Be Do
9!".- ’.'
10390 . 1
('-'.’o?..
85.8
13036« S
72
8¢ .7
1808 . 4
- 87.2
90 !
1008.5
88.1
917
1008.5
88.1
91e7
1028 6
88.1

93.5
1008. A

A
90.9
1608.5
873
Qfi
1OGE. 8

Grot



g'-.' :209
STOP @ 1083
X

137 ‘ _
r, )y =7 7 < /<
NO.
TIME® HSPED  MAX DIR TURB DELT DBLE  WBLB  ReHe
r" - - ‘USPED  S:R. D Fe - B.Pe
ﬁ 169 -
4 33 H 1lle4 176 245 3 -6 21e2 19.9 88.5
” I A 2% o N Tooant.s
. L 4.7 11e 2 200 2.5 -0 21 194 85.7
r1 ' | B -17 o e '
110 e
, 4 38 H 10.2 18 . 234 3e4 -6 21.2 19.9 88.6
f’ S -3 ~1o1 - : a " 1008.4
| L 3.7 13.8 202 2.6 =9 21 19¢4 B85.7
1 ooy . = . .
Y - o
4 43 H 119 19 238 3.8 -6 21.6 20.1 87e4
F RS - -.2 =3 - e - " 1988.4 .
7 L 46 12.3 214 2.9 9 21  19¢4 85.7
o e . = . .
r‘ 112 e
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