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CLOUD DISSIPATED BY KITE. 

J. A. RILEY, Meteorologkt. 
[Weather Bureau Oftice, Broken Arrow, Okla., Sept. 14,lWB.l 

AUQUST, 19% 

On Julv 29, 1923, during a kite flight at  the Broken 
Arrow, Okla., station one of the kites caused a rift in a 
layer of thin clouds as the kite WLS being lowered through 
it. This phenomenon may he of inkrest in connection 
with recent reports of rain milking m d  cloud dissipating 
by airplane. 

The clouds on this morning were predominately alto- 
cuniu!us. wit.h some patches of very small fleecy balls 
that would haTe been recorded as cirro-cumulus from 
their appearance had not their alt,itude been determined 
by the kites. A very t,hin alto-stratus veil spread 
~ ~ i ~ i o n g  t,he more com act masses of alto-cumulus. 

The l&es were o scured by this thin cloud layer 
ils they were being reeled in, when resent.lg one of the 
kites cast, its shadow on t,he clou&: t.his shadow was 
risible to the observers at  the reel house for perhaps two 
niinut,es. Then the kite entered the cloud stratum and a 
rift in the cloud began. It rapidly lengthened in the 
lee of the kite and looked as if the kite were a plow niak- 
ing n !ong straight ~UITOW in the cloud. The opening was 
somewhat wider than t.ho l&e and more t,han 2,000 
feet, Ion as det,ermined b angular measurements, when 

The rift was risible as a stmight dark line for several 
minutes afterward as it drifted away. 

Contrasted with this dissipating of clouds is the forma- 
tion of cloud bands by t.he passage of airplanes through 
previously clear air o# high humidity, as recorded 111 
“The Argonne Battle Cloud.JJ1 The two processes are 
not necessarily related however. The eva oration of the 

act.ion of the kite on the air passin through it. 
The c.louds were 2,SOO nicters figli, with a velocity 

of 8 ni. p. s. from the west, and n temperature of 7’ e. 

it. was c 7 osed by the kite t eing lowered out of the cloud. 

cloud particles is undoubtedly t,he result o r the deflective 

I MO. W U T H E R  REV., JUnC, 1921. 

(45O F.). Below the cloud there was a nearly normal 
lapse rate of temperature: above there was a sharp 
but limited inversion. As the kite entered this inversion 
layer this warm air was deflected down into the cloud 
with the result that the cloud particles were evaporated’ 

The total amount of cloudy condensation evaporated 
was, of course, relatively small; it is only because the cloud 
stratum was very thin that an openin in it was made. 

small B eflection in the air caused by the kite. 
Streaks in the clouds have previously been observed 

during kite flights, twice a t  Mount Weather, Va. , and once 
each at  Dresel, Nebr., and Ellendale, N. Dak5 

hfr. V. E. Jakl states that- 
This henomenon has come under my observation twice. In the 

rase of brexel on July 9, 1917, and at Ellendale on January 15, 1918, 
we find in the former caae an abrupt inversion and dro in humidity at 
about the level where the streak started downward. fn the Ellendale 
case. the tabular record ahows no inversion, but ahows increasing 
humidity and fonnation of alto-cumulus up to the level where the 
streak was observed to begin. In both theae cases it appears that the 
kite waa far below the cirro-stratus in which the streak waa observed. 
However, what appeared to have been a streak in the cirro-stratus 
might have been amply greater visibility developing in a line in a thin 
stratum of air where cloudiness was incipient, this greater visibility 
evidently caused by the evaporation of the tenuous clouds, similar 
to the dieaipation of the actual clouds observed at Broken Arrow. 

The electrical theory mentioned by Dr. Blair (Mo. WEATHER REV., 
June, 1917) seems lausible enouqh, in the light of recent experiments 
on dissipation of d u d s  b charged sand, but has the objection that if 
this were BO we would ogserve the streak phenomenon more often, 
and when observed, it should be more permanent. 

Usual1 the clouds are far too thick to % e affected by the 

: At the cloud level thelapse rate was about 0.9’ C. per 100 m. as shown b the record 
nr a11 mximatel adlabatic Hcnce the atmosphere at this level was near in neutrd 
o?the cloud’just ben&th the kite to a convlderabl lower and warmer level. &rthe.r- 
more the loss of heat due to the evaporation olthe &pressed cloud slightly incrsasd the 
distance of fall and Eonsequent ultimate warming of the desrendihg air.- W. J .  E. 
: Mo. WEATEEB REV., June, 1917. 45 : 289-2iO; and SUPPLEMENTS No. 11, p. 5. and No. 

12, p. E. 

e ullkrlum Cfearly then’. the downward deflBction of the air carried k t t d o n  

FORECASTING RAIN ON THE WEST TEXAS COAST. 

JOSEPH P. hlcAuLrwE, Meteorologist. 

[Weather Bureau, Corpus Christi, Tex., Sept. 6 , lW.l  

Rainfall, the most important meteorological element 
in most regions, beconies doubly important on the west 
coast of lesas ,  since the relatively smpll aniount .re- 
ceived annually bears an iniportnnt relation to the yield 
of crops. It is very important, therefore, that weather 
forecasters have a thorough knowledge of the subject in 
order that those rather infrequent rains niay be accu- 
rately forecast for the bencfit of farmers. 

An effort has been made by the writer to determine 
the character of the atmospheric disturbances that most 
fre uently cause precipitation in this region, and to this 
en% a careful study of the most important rains has 
been made, the period under discussion bein 
from 1902-1922. inclusive. Only the rains t a t  were of 
material benefit to crops have been selected, those 
amounting to 1 inch or more in 24 hours. 
9 striking feature of these heavy rains has been the fact 

that the great majority of them have occurred with the 
prevalence of a north or northeast w i n d 4 5  per cent of 
the rains occurring with these wind directions. The 
north wind predominates with rains of 1 inch or more in 
24 hours, being 28 per cent of the total. Northeast 
winds give 20 per cent of the rains, while east and south- 

E the years 

east each have 18 per cent, south 9 per cent, southwest 2, 
west 1, and northwest 4 per cent. 

The uestion now arises: What is the character of the 
2eric disturbance causing these heavy rains, and 

in order to give precipitation3 In the great majority of 
cases the rain-producing LOW overlies the Rio Grande 
Valle , with a well defined HIGH to the northeast. Often 
a Gu% disturbance will be the cause of the great rains of 
this region, but these disturbances frequently move 
inland and become Rio Grande LOWS, so it may be 
assumed that the majority of the rain- groducing dis- 
turbances are of the latter type. Any epression that 
moves far south, especially in winter, and comes through 
New Mexico, thence to south-central Texas, may cause 
precipitation on this coast, but there are many instances 
where the LOW will swing northeastward throu h 
northern Texas after reaching the vicinity of Roswe fi , 
New Mexico, and when this happens it becomes either a 
“dry LOW” for this region, or one with very little pre- 
cipitation. When, however, a large HIGH im in es on 
one of these western LOWS in the Rio Grange $alley 
north and northeast winds result, with an abundance of 

what atmosp ocation must it have with reference to this locality 
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rainfall along the west Tesas coast. It matters little 
what the season of the year, rainfall will almost always 
ocmr with a LOW in the Rio Grande Valley, and a HIGH 
over the region to the northeast. 

Of course there are many esceptions to this rule, and 
rain may occur with a south wind, but the data for 
twenty years show plainly that heavy rains with southerly 
winds are rather rare in this remion. In most cases the 
LOW is advancing towards the %io Grande Valley, and 
will at  first cause southerly winds, but soon ea.sterly to 
northerly winds will set in, and then the rain mill become 
general, heavy, and long continued. 

Often the southward advance of a northwestern HIGH 
mill cause precipitation without the resence of any well 

over extreme southern Tesas caused by the abnormally 
high pressure advancing from the Northwest. Thus it 
occurs that many “northers” in winter, spring, and fall 
are attended by general and sometimes heavy rains. 
Frequently these rains on the west Tesas coast :we little 
more than mists that come in with the north and north- 
east winds, but they often persist for sereral dugs, and 
cmse only after the HIGH has advanced well into Texas 
or has passed entirely out of the western half of t.he 
country. 

A peculiar feature of tlie influence of the sea coast on 
wind direction in this region is the fact that a northwest 
wind seldom persists for a long time. The ‘inortliers” 
that cause strong northwest winds in central Texas 
reach this coast as a northeast wind, or when sufficiently 
strong, cause a northwest wind for a short time, then 
shift to north, and finally to northeast. It is this ten- 
dency for a northwest wind to become a northeaster 

defined LOW over Texas, but with on 7 y a “relat,ire LOW” 

that, causes the mists referred t,o above. I t  slso tempers 
the cold waves, because the wind l~lows over tlie water 
surface when it comes from the nort.hensb. Frost ctnd 
freezing temperature :we therefore prevented from rench- 
ino this const., escept in the miusually sewre cold waves. Pt would seem from what has been said that it is an 
easy matter to forecast rain on this comt! the wind 
direction being t.he principal element to consider. As a 
matter of fact it is ruther a difficult prohleni uat,il the 
rain begins, as it is often uncertain where the LOW will 
ndvzlnce when it is coming from the southern Rocky 
Mountnins, and when it comes through Mesico it may 
cause rain before its presence is observed. After pre- 
cipitation begins it is safe to assume thltt it will continue 
until tlie Rio Grande Valley LOW moves out or dissipates. 
These LOWS are usua.lly sluguish, therefore 1% forecitst for 
24 or 36 hours ahead is not chicult once the rain begins. 
Occasionally. howerer, they advance ra )idly, itntl a rain 
fcrrecast; for H certain period wyill occur b efore the verify- 
ing period begins. 

In conclusion it may be s d  thRt locd forecasters in 
t,liis area should remember that. light and infrequent 
precipitation occ.iirs on this c.o:wt esce t when north to 

LOW. Forecasters, t%erefore, should be wary about fore- 
castinu wecipi tation w-ith an advancing LOW unless the 
centray Aeprc .ssion is fa.r south, generally below dinurillo, 
ant-l it. is expected t,hat the depression will move into the 
Rio Grrmtle Valley. On the ot,iier hand, they should 
not forecast a cessation of precipitation with a Rio 
Granile LOW unt.il it is certain that! it will move entirely 
out of the Valley, 2nd this is usually a slow process when 
n HIGH checks it. 

east. winds prevail, wmerdly induced 1 y t~ Rio Grande 

WATERSPOUTS NEAR CORPUS CHRISTI, TEX. 

By JOSEPH P. MC.%ULIFFE, Jleteorologist. 
[feather Bureau Offlw, Corpus t‘liristi, Sept. l X ,  1I)p.] 

A waterspout occurred over Corpus Christi Bay dur- 
ing the morning of September 12, 1923 under conditions 
that were most favorable for observation and study. 
Unfortunately, however, no photographs were made of it. 

The phenomenon formed during a morning that had 
iven moderate to heavy local showers and squalls. 

ft was the first occurrence of its liind since 1917, and the 
most perfect waterspout that has ever been observed so 
close to the city of Cor us Christi. Occasionall these 
phenomena are seen on t R e Gulf of Mexico, but se 9 doni in 

spiral motion of rotation was plainly visible, and it 
caused a great agitation of the water surface over which 
i t  passed, causing water and spray to rise to a height 
estimated at  10 feet. The direction of the spiral motion 
was usual for such phenomena, i. e., counterclockwise. 
The waterspout advanced rapidly from the northeast, 

breaking away sornewhrtt from the nia.in thundercloud, 
which advanced froin a more easterly direction. At 
10:40 a. 111. the middle part of the pendent cloud made n 
sharp bend towwd the sout,h, leaving the upper and 
lower portions a little in its rear. A few iiiinutes after 
this the wat.erspout broke into two parts, the upper part 
tlrawin up int.o the main storm cloud, while the lower 
part a % vanced onward toward the southwest, cr.using 
the agitation of the wat,er surface to continue. In its 
last stages the only pmt of the waterspout visible was H 
twisting niass of spray moving rapidly across the bag. 
This disappeared when within a mile of tlie city :ind r i  
half mile northeast of theMunicipd Pier, where niot.orlt,,:its 
and sliil-fs were moored. This was esactly 10:94 a. ni. 
The diameter of the Waterspout was estimated ut 40 feet. 
The entire distance traveled by the cloud trft.er touching 
the water was about 13 miles. and it. covered this tlis- 
tance in nine minutes. A sharp squall came in from the 
bay immediately after the disappearance uf the water- 
spout, giving a maximuni velocity of 26 miles a n  hour 
from the east at  10:46 a. in. Only 0.01 of an inch of 
rainfall occurred, the heavy riiin area passing north of 
tlie stat.ion. 

Fishermen returning Irom the Gulf reported haring 
seen two waters outs during the same da.y, and n t  dif- 
ferent times un1  places. One of these was reported a 
few miles east of Corpus Christi Pass inbout 12 miles 
southeast. of the station), while anot1ie.r was seen in the 
Ligunn Madre, robably 15 or 20 miles southeast of 
Corpus Christi. K either of these was as large as the one 
observed over Corpus Christi Bay. 


