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(With English résumé p. 225)
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Résumé

This work was performed with the purpose to determine by means of microscopic
observation the quantity of NaCl contained in the individual precipitation elements such
as rain drops, graupels and snowflakes.

For the present purpose the experimental procedure was as follows. The falling
precipitation elements were received on a cleaned glass slide coated with hydrophobic
Dri-film and were photographed by Higuchi's shadow-photograph method (Photo. 1-a).
Then the precipitation elements were melted to water dropléts when they were graupels
or snowflakes Photo. 1-b). Since the water droplets lay on the slide in hemispherical
form, their volumes could be determined from their diameters. The water drops were
then evaporated and the impurities contained within them remained as residuals in
irregularly spread patterns on the glass slide (Photo. 2-a). But when water vapor was
condensed on the residuals to form water droplets and they were evaporated again, the
residuals tended to collect themselves into several patches. The repetition of such a
process of condensation and evaporation brought them finally into one or several cubic
crystals with some irregularly formed deposits around them (Photos. 2-b, 3-b, 4, 6, 8, 9
and 10. Photo. 2: Residuals of a snowflake which fell in the half-melted state. Photo. 3: The
residual of a snowflake; (a) at first the residual appeared as dendritic crystals, but (b) when
recrystallized, they changed into cubie crystals, Photo. 4: Cubic erystal found in the residual of
a snowflake. Photo. 6: Large cubic sea-salt erystals found in the residual of a snowflake, (b)
enlarged photo. from (a), {c) recrystallized cubic crystals. Photo. 8: (a), (b) Dendritic erystals
found in the residual of a large graupel, (c) pyramid-like crystal in the same residual. Photo. 9:
Cubic crystals found in the residuals of snowflakes. Photo. 10: Cubic crystals found 1n the
residual of a rain drop).

The cubic crystals gained in this way can well be considered as those of NaCl judg-
ing from their external appearances. Examination by phase-transition method showed
also that they were made of that substance (Fig. 1: schematic representation of apparatus
for controlling relative humidities in the dish A, in which the specimens were placed.
Photos. 3-c. 5-d: cubic crystals melting in atmoshere of 75% relative humidity).

The quantity of NaCl contained in each individual precipitation element was then
obtained by determining the dimensions of the crystals under an ordinary optical micro-
scope. The largest crystal obtained up to the present is about 2 x10-% g (Photo. 6-a).

The following relationships were found between the content of NaCl in the precip-
itation elements and the weather conditions:

(1) Most of the larger NaCl crystals were found in the residuals of the precipitation
elements of showery type: that is, rimed snowflakes or graupels which were produced
in cumulo-nimbus clouds developing in northern cold air that had travelled over a warm
" sea surface. It should be noted that such showery precipitations occur generally with
the strong winter monsoon which surely gives rise to much sea water spray.

(2) The quantity of NaCl contained in rain drops or snow crystals produced in alto-
stratus or nimbo-stratus clouds which were derived from southern maritime air were
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unexpectedly small.

(3) The larger the precipitation element the larger the amount of contained NaCl
(Fig. 2: Ordinate: NaCl-content found in the residuals of individual snowflakes. Abscissa: sizes
of snowflakes when reduced to water drops). But its concentration tended to decrease as the
element became larger. (Fig. 3: Ordinate: NaCl-concentration of individual snowflakes. Ab-
scissa : sizes of snowflakes when reduced to water drops). J. S. Turner made observations on
the NaCl content of rain drops. Their masses were smaller than those of the precipi-
tation elements observed by the present author but they showed the same tendency to
increase in NaCl content with increase in mass as was found by the author.

Turner’s results are represented in Fig. 4, the straight line sloping down from left
to right of which the elongation passes near by the circular marks representing the
results of the present author obtained on snowflakes. (Fig. 4: The salinity of snowflakes
plotted against drop diameters. Comparison of the present results (circular marks) with those of
Turner. Turner obtained this curve when he observed rain drops close to the sea (the Radiophysics

Laboratory), under the condition of strong wind (more than 20 kt/hr) which blew from the direc-
tion of the sea).

(4) NaCl in the precipitation elements can be thought to have come from the drop-
lets of sprayed sea water captured by them while the droplets were floating among
numerous non-saline droplets within the cloud.



