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WESTERN STATES

by Sol D. Resnick
Colorado A & M Collegs, Ft. Collins, Colorado

The biggest questlion in the West these days 1s, "Can we get more moisture
by ertificial means?™ It 4s o vital question in ell the portions of the United
States in which more precipitation is needed to give satisfactory moisture for field
orops end to get the best production out of thousands of acres of grasslands. In
fact, the entire public has & stake in knowing the answers since an eoonomioglly
successful inorease of preciritation artificially will affect all water supplies -
agricultural, domestie, and industrial. Tts impact wlll be felt in engineoring, law,
econonmics, transportation, hydroslectrio powsr produstion, agricultursl practices end
' almost every human activity.

Hence the possibility of inoreasing precipitation by artifiocial mcans has
literally taken the West by storm end as & result hundreds of thousands of dollars
have been spent by farmers, ranchers, and other groups in this region in an effort
to inerease precipitation by cloda seeding.

Independent evaluations of these rain making projects have beon made by
fmpartial interested groups such as state colleges and governunental agencies,

One of the first independent studies was made by G. E. Stout, Meteorologist,
fllinois State Water Survey Division, who stated:

®This organization attempted an‘evaluation projéot back in 1947 when cloud-
socding work boomed forward with great vigor. Ve wore given logs from eight rain~‘
.making flights in Central Illinois end after careful roview of the Weather Bureau
data, f found that no rain fell in the area where they were doing their seeding.
However, due to the scarclty of gages in that erea it was impossible to make s fair

statoments, Since that year there has been no raine-making work in Illinois,”

UL840L 0589535

QA



“le
In the Bishop Creek artificial nucleation expsriﬁant, planes were used for
distributing eilver fodide in ¢loud seeding tests during 1048, 1949, and 1960, The
basio procedure of testing by the Ue. S. Weather Bureau consisted of establishing &

relationship of regression between flow in the exporlmental basin and flow in the

comparative basins. The conclusions dravm weres

®The rosults of the tests do not show conslusively that there was an effeot
from artificial nucleations It is bolieved, however, that they indicate the dosira-
bility of reexamining the individual seedings in en attempt to explain the unusual
'increasé in 1949 in contrast to the other two years, The significant inorease in
flow showm in the tables may a8lso Justify continuance of the expgriment if the
expected gains 1n flow are of economic importance."

Joint U. 8. Air Force -‘Weather Bureau cloud seedxng trials conducted during
winter and spring, 1949, consisted of nine sceding missions using dry ics flown over
the western slopes of the Sierra Hevada mountain range and thirteen seeding missions
in the Gulf of Yexico regions The evaluation of res ults published in May 1950 of
the above trials was swamarized as follows:

"The nature of the trials conducted to date were not of the type to permii
extensive deduction of possible or probable cloud physics réactions resulting from
seedings in addition. acoeptable theorles are still in an undeveloped state. These
~are the difficulties that exist at the present time.

*It would be a serious mistake to discard completsly the concept of eloud
modification by artificial moans because of the failurs to achiove more spoctacular
results to date. The demonstrated modifications aro highly significant in the sense
that they prove that eloud control is not an impossibility; and, in fact, it may
possibly devolop into an extremely valuable tcchniqus.

"The feeling here, however, is that the greastest nced at present is to under=

stand thoroughly the cloud physios processes which are significant in weather control.
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A sound knowledge of these fundamentals coertainly will enable one to mike definite
predlgtiona as to the extent of possible control, snd et the same time point out
the direction to which the maximum effort should be made to achieve this control.™
. Another indepsndent study was mads of a projeot in north central Oregon by
the Oreogon State College Agricultural Experiment Station in collaboration with the
Us S+ Soil Conservation Service. .Cigud secoding was conducted in the area of Sherman,
Gilliam, and Morrow counties from Septembor 1, 1950 to June 30, 1951, using ground
generators, which burned charcoal imprognated with e solution of silver iodide and
scotonss The enalysis consisted of a statistical study showing the relationship
of precipitation during the oloud seeding poriod to the probable emount which would
have ocourred normsl ly and e geographical distribution study of all raln fall occurring
in the Northweste The following conclusions were reacheds

¥l, Thore is no evidencé that cloud seeding eétablished or resulted in estabe
lishment of any systematioc preocipitation patteran in the Northwest month after month
during these operationse

2. Favorable departures did oocur betwsen tri-county precipitation stations
end oontrol) stations of Weshington and Oregon as based on statistical estimtess
These wore not statistically signifiocant, howsver, and therefore may have been due
entiroly to chance.

8¢ Evidence indiocates that cloud seeding did not substantially inorease
precipitation when porformed on marginal days vhen only small amounts of precipitae
tion wore likely to oocur,

4. 1In view of the dopartures which did ooouf this-past year, 1t is felt that
one year of oporation is not suffiocient to draw definito conclusions es to the real
eoonomic possibilities of oloud seedinge. The station recommends, therefore, that

this project be continued, if possible, to provide additiomal information.”
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The above group also analyzed an attempt to increase procipitation by cloud
geeding in the Yedford, Oregon arcas Preliminary conclusions drawn were:

"1, There is no evidence that cloud-seeding increased the emount of preciple-
tation stored as water in snow over the deposition area in 19050-51,

2+ Bo far there is no oconclusive evidence that cloudseeding affectsd ons way

or enother total amount of precipitation falling over the deposition erea in 1950-51.

3. In view of the short length of the experiment (2 years) it is not
believed that the complete econcmic possibilities of cloud-seeding in this ares
“have been fully explored or demonstrated."”

Dre EJsJ. Workman of the New lexico Institubte of Mining end Techuology in
reporting to the American ¥eteorological Society siated:

¥The enthusiesm with which we started four years ago has not been sustained,
Our sinmple field experimente have been inconclusive for the most part.®

An enalysis of tho clirmatologleal data for the cloud seeding period, ¥Varch 1,
1661 to June 1, 1951, over morth central Colerado w;s made by the author for the
Colorado A & ¥ College Agricultural Experiment Statione The attempts to inereaze
the total precipitation by spreading silver icdide from ground generator$ wWeYre
analyzed by statistioally studying precipitation on the fargat arsea and a coatrol
arez, comparing snow pack on the target area and a control area, and by studying
the rain fall patterns over the entire wostern Unlted Statess The rosults indicated
that there was no apparent inorease in precipitation resulting from cloud seeding
during the period March 1, 1961 to June 1, 1951, over north contral Colorsdo. There
is also no proof that possibly good results cannot be brought about dy artificlal
cloud seeding. Extensivo field experimentation over a period of years, undeeron~
ditions that permit ecliontifically adequate observation, may be required to estaﬁlish

the degree of success which ocloud seeding oparﬁtiona nay be expected to echieve.



wf=

'In view of the ;ﬁgéqifindings of impartial ageﬁcies evaluating cloud seeding
e#periments and in view of the lack of understanding of cloud physies processes
which ere significant in weather control, for example, the contrary théories as to
rain drop formation or as to whothor there is a lack of ioce orystals or an over-
abundance of ico orystals in many cloud formationsy @ justifiable conclusion is
that although cloud seeding probabdly has had soms effact on procipitation, the effeot
has been on too small a scale to dotesh and the hopes of the publioc, fanned on by
over-optimistic statoments in ths public press, hava not been realizeé.

However the results %to date warrant full seale applied and theorstical experi=
mentation both in the laboratéry and in the field on elcud physics and the artifiecial
stinulation of precipitation to deteralins the most favorable procedures and conditicns
for cloud seoding and to determine with any assurance the economiscal value of cloud

scodinge
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ABSTRACT

In view of the findings of impartial agencies evaluating
cloud seeding experiments and in view of the lack of underw
standing of cloud physics processes which are significant in
weather control, for exasple, the contrary theories as to
rain drop formation or as to whether there is a lack of ice
erystals or an over-abundance of ice crystzls in many cloud
formations, a justifiable conclusion is that although cloud
seediny probably has had some effect on precipitation, the
effect has been on too small a scale to detect and the ﬁopes
of the public, fanned on by over-optimistic statements in the
public press, have not been realized,

However the results to date warrant full scale applied
and theoretical experimentution both in tle laboratory and in
the field on cloud physics and the artificial stimulation of
precipitation to detemine the most favorable procedures and
conditions for cloud seeding and to determine with any assurance

the economical value of cloud seeding,
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