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When the local oscillator of the reserve was
tuned to 2,95 GHz, all but the closest
reflected signals were eliminated. Accuracy
of radar position was to 0,65 degree
horizontal and 18 m in range to 10 km and 150
m in range to 70 km._Tetroons used in these
experiments were 1 md.

We analyzed the data in two forms. First
of these analysis were for Lagrangian
turbulence characteristics from individual
tetroon flights. Tetroon path coordinates
were used to define the local coordinates.
The x axis was always along the flight path,
the y axis was horizontally normal to the
flight path and the z axis was upwind. For a
tetroon flying at a fixed mean altitude, we
assumed that,..

u (x, t} =Uu *+ u' (x, t)
v (ks B) = (%, 1)
w{x, ) =w (x, t)

in which V = W = 0. Reynolds averaged
turbulence terms from the momnentum equation
yigids the following pairs, u'2, v'Z,

w'e,

Time series analysis of the
autocorrelation normally produces an
exponentially decaying function with time.
The decay coefficient, with units of time, is
the Lagrangian time constant. The product of
the Lagrangian time constant and the mean of
paired velocity coefficients gives the eddy
diffusivity for momentum. In particular,
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A second estimate of dispersion was made
through analysis of tetroon clusters. Tetroon
were released in 4 cluster of three or more.
The variance about the centroid of the cluster
is equivalent to the dispersien coefficient of
the Gaussian plume model.2.

The eddy diffusivity frow single tetroon
flights can be compared to the variances
obtained from the clusters through

0l = 2Kt
RESULTS

We present details of only one of the five
experiments done in the study. This
experiment, No. 4, was selected by ASCOT for
intensive analysis and comparison. Tetroons
flown from Larry's Cabin in Putah Creek,
followed the drainage, along the east side of
the Anderson Springs Basin, and into the
Collayomi Valley (Fig. 2a). Tetroons flown
from the Thorne 7 wellpad moved both upstream
as well as downstream. Those tetroons which
moved up Anderson Creek and up Gunning Creek
were in the antimountain wind (Fig. 2b).
Tranport characteristics were dE?%ﬁEE_by
transport time to downwind locations. The
transport patterns (Fig. 3) show the rapid
flow down the east side of Putah Creek and the

slowing of flow at the upper end of the

Collayomi Valley. The flow from Thorne 7
shows the slow speeds near Thorne 7 and across
Ford Flats.

Fig. 1 The tetroon launch sites — Thorne 7 (T7) from the Thorne 7 in Anderson Creek and Larry's
Cabin (LC) in Putah Creek drainages are in the Coast Range, 100 miles north of San Francisco,

California.



Fig. 2b Trajectories of tetroons: movement from the Thorne 7 site
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Fig. 3 Transport times from the launch sites Thorne 7 (17) and Larry's Cabin (LC).

Turbulence estimates of Ky and oy from for eddy diffusivities in which a
individual tetroon flights varied widely, by corresponding oy was computed were 37 to 216
launch site (Table 1). The eddy diffusivities me s-1. We calculateq the dispersion
ranged from 34 to 245 m¢ s-1. The range coefficient oy from the tetroon clusters

Table 1--Eddy diffusivity and estimated dispersion from individual tetroon flights.

Experiment and vZ AY Ky Distance P
launch sitel/ me 52 s ne 51 (km) me
No. 1:
LC D.1889 198 37.4 1.6 211
2.0 423
I 0.2233 49 145.1 1.2 417
0.1924 526 101.2 1l 348
0.7149 220 157.2 1.2 439
No. 4:
LC 0.4681 205 46.4 3.9 480
s 0.7765 278 216.4 2.0 1134
No. 3:
T7 0.4650 527 245 - e
0.4121 177 73.3 = =
0.1979 173 34.4 =

1/LC = Larry's Cabing T7 = Thorne 7

108



(Table 2). In both analyses, the measured
dispersion was near the Pasquill-Gifford-
Turner stability class of A. Large uncertainty
existed for all estimates of the dispersion
rates. The standard deviation about the
cluster means was a factor of 2 (Fig. 4).
Because of the few estimates of oy available
from individual flights, these values

were not included. Except for one flight, the
estimates were a factor of 2 greater than
those obtained from the cluster estimates.

4, CONCLUSIONS

Dispersion in Putah Creek was consistently
less than in Anderson Creek. Dispersion

calculations showed high variability. The
slope of the mean dispersion coefficients (ay)
paralleled the Pasquill-Gifford-Turner
curves. In particular, the dispersion rate
was near that of Class A stability. The two
estimates of dispersion did not give similar
values. Conversion of the eddy diffusivities
to oy gave values approximately twice those
obtained by the cluster analysis, Hecause of
the limited number of eddy diffusivity
measurements, we are unable to account for
these differences. A1l estimates of
dispersion showed that the dispersion rates
were significantly over those expected from
stability considerations alone.

Table 2.--Composite dispersion coefficient and standard deviation, by launch site.

Larry's Cabin Thorne /
Mean Mean
Distance dispersion Standard dispersion Standard
downwind coefficient deviation coefficient deviation
(Km) oS
Meters
5 90 35.3 174 6.9
1.0 182 50.5 156 37.3
1.6 290 36.6 223 84.8
2.0 354 126,0 603 -
2.6 311 - - ~
3.0 298 - - -
3.6 443 - - -
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Fig. 4 Measured dispersion rates from all experiments compared to
Pasquill-Gifford-Turner dispersion curves. X's = oy in Putah Creek; dots, for

Anderson Creek, open circles, means for both drainages.

deviation about the composite mean.

Vertical bars = one standard
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