allowing an understanding of the
relationship  of temperature aloft
and thermal lift by the soaring pilot
who may have no desire lo pursue
the thermodynamics of the problem.

In the language of the mathema-
tician, a low value of TI is neces-
sary but not sufficient for strong
thermals. It's like the hook on the
end of the fish line. Without the
hook, no fish can be caught, but
adding the hook does not guarantee
a catch.

It is probably true that the Ther-
mal Index will be frequently con-
fused with the Stability Index. The
Stability Index i1s computed and re-
ported by the Weather Burcau to
indicate the potential for precipita-
tion and thunderstorms. It has oc-
casionally been useful for predicting
lift. Its definition is indicated in

STABILITY INDEX =+2°C

500mb

MOIST
ADIABAT

ALT.
DRY
CONSTANT H,0 ADIABAT
VAPOR
850 mh
TEMP.
FIGURE 3

Figure 3. Point (1) is the tempera-
ture observed at 850 mb, (2) is the
dew point at that altitude, and (3)
is the temperature observed at 500
mb. (1) is extended along a dry
adiabat to point (4) where it inter-
sects the extension of point (2)
along a line of constant water vapor
content (constant saturation mixing
ratio). The temperature at (4) is
extended to the 500 mb level along
a moist adiabat to point (5). SI is
defined as the temperaturc at (5)
subtracted algebraically from the
temperature at (3). If the resulting
value is less than 4 a chance ex-
1sts for cumulo-nimbus development.

Since the main problem in soar-
ing 1s to climb through the first few
thousand feet above the surface in
dry thermals, the Stability Index is
not a practical clue to the quality
of soaring to be expected.
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A potential for improving the
state-of-the-art in soaring appears
available here. 1t is entirely possible
that interested Weather Bureau per-
sonnel could prepare TI forecasts
during the summer weckends. The
author urges other soaring pilots to
utilize the concept of the “Thermal
Index” to test its potential for pre-
dicting lift.

ADDENDUM

The Thermal Index can be plot-
ted on a pseudo-adiabatic diagram
very rapidly and with high preci-
sion. If a diagram is not available,
however, the TI can be computed
using the approximate mathematical
formulae shown below.

Given:
h=Surface pressure altitude ==1600
Ts=Surface high temperature fore-

cast = 26.7 °C. (Convert 80°F

to Centigrade by subtracting 32

and multiplying by 5/9.)
Tr(850)=RAOB temp. at 850 mb

= -+13.0 °C (taken at 1200 Zulu

time ) .

Tr(700) =RAOB temp. at 700 mb
= +4.5 °C (taken at 1200 Zulu
time.

1. Estimate 850 mb temp. lapse
T1(850) = .003 (5000-h)
T1(850) = .003 (5000-1600"
T1(850)= 10.2 °C

(Note: For maximum accuracy the

temperature lapse should be com-

puted for pressure altitude. If field
elevation is used in place of pressure
altitude the pressure error will
amount to about 1.5°C on the TT
for a barometric change of Ve-inch
of mercury, the error being optimis-
tic if the glass 1s low and pessimistic

’

il it is high. Soaring is frequently
successful with the barometer Va-
inch off standard and 1.5°C appears
to be a significant change i TT so
it is recommended that the tempera-
ture lapse be computed on the day
of the observation. If the recom-
mendation is ignored, the standard
lapse can be used for all forecasts
al the same clevation which would
reduce the drudgery at the expense
of accuracy.)

2. Estimate 700 mb temp. lapse
T1(700) = .003 (10,000-h)
T1(700) = .003 (10,000-1600"
T1(700)=25.2 °C

3. Est. 850 mb temp. of surface air
Ts(850) =Ts—T1(850)
Ts(850)=26.7--10.2
Ts(850)= + 16.5 °C _

4. Est. 700 mb temp. ol surface air

Ts(700) =Ts-—T1(700)
Ts(700)=26.7-—-25.2
Ts(700)= + 1.5 °C
Compute TT at 850 mb
TI(850)=Tr(850) —Ts(850)
TI(850)=13.0--16.5
TL(850)=—3.5°C

6. Compute TI at 700 mb
TI(700)=Tr(700)—Ts(700)
TI(700)=4.5—1.5
TI(700= +3.0 °C

(@]
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Fred Hefty pilots the German-built Scheibe L-Spatz-55 sailplane he owns with Elmer
Katinszky near Tehachapi, Calif. Increasing numbers of these ships are being imported as
the design becomes more popular. It has an approved type certificate in the U.S. so is
easy to get licensed. Wings and empennage are of wood construction, fabric covered, and
it has a welded steel tube fuselage. Basic specifications are as follows: span, 49.3 ft.;
wing area, 126 ft.; aspect ratio, 19.0; empty weight, 337 Ib.; gross weight, 583 Ib.; wing
loading, 4.6 Ib./sq. ft.; glide ratio, 29 at 45 mph; sinking speed, 2.1 f+./sec. at 40 mph.
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