UNITED STATES

DEPARTMENT OF AGRICULTURE
SOIL, CONSERVATION SERVICE

209 S. W. Fifth Avenue
Portland l, Oregon
March 1k, 1958

Dr. Vincent J. Schaefer
birector of Research

The Munitalp Foundation, Inc.
R. D, 3 « Schermerhorn Road
Schenectady, New York

Dear Vince:

As one who is familiar with our snow survey operations in the West,
you are well aware of the many operational problems we encounter in
our collection of the actual snow surveys. With rapidly increasing
competition for water between agriculture, industry, and other users,
the collection of basic data, so necessary in order to make sound
decigions as to the greatest utilization and wisest conservation of
this resource, exceeds in many watersheds our ability to meet new
demands for snow courses and soll moisture data.

For years we have abltempted to develop and assist in the manufacturing
of a dependable economlcal over-snow machine., While progress has been
made and models do exist which will guite satisfactorily operate within
limited circumstances, we are stlll plagued with a multitude of machine
breakdowns each year, Bven if the ideal machine existed today, we still
would not be able to collect data as frequently and from all wetersheds
which we desire and need to improve our forecasts.

It is for this reason that the snow survey supervisors have for years
realized the importance of a method which could acourately measure the
water content of the snow in a remote manner and thus reduce collecw
tion expense congiderably while collecting data from areas not now
sampled because of operational problems.

In our continuing efforts to find a workable scheme to measure the water
content of the snow remotely, we would like to describe to you one of
the more promising and yet simplest methods, not only for your comments
as to utility, but to inguire as to your group's possible participation
in the development of such a device or similar one, if within the realm
of your present activities. This device perhaps of plastlec material,
partially filled with a fluld which would not freeze, would resemble a
"pillow" and would weigh the snow. A "pillow" would be placed on the
ground at each of the regular sampling points of a standard snow course.
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Undoubtedly it would be best Lo place the "pillow" in a small depres-
gion with the top of the "pillow" or welghing element approximately
level with the ground surface. It could rest on a smooth surface
(plywood) to insure fairly uniform distribution of the enclosed fluid.
The surface ares of these "pillows" might be of the magnitude of a
camping air mattress, from 3" to 6" thick. These dimensions are only
conjecture and the critical size and material would have to be developed
or proven from field testing.

A1l the "pillows" on a snow course would be connected independently to

the sensing system in order to obtain an average weight of the snow
resting on the 'pillows". The individual Ypillows" or weighing elements
would be so designed and interconnected that a failure in one would only
reduce the total number of weights contributing to the average. With
these "pillows" acting as weighing elements of the water content of the
snow, & communication system would translate this information via a
pressure transducer into a battery-powered transmitter which would operate
only when interrogated from a mother transmitter and receiver. Such a
mother transmitter and receiver would be located in an aircraft which
would merely fly over the snow courses and aubtomatically record the data
from each course on a micro-max recorder. Kach snow course would identify
itself by suitable code when interrogated. Fifteen to 20 seconds time
would doubtless suffice to record necessary information from one snow
courses

The ramifications of such a successful device would almost transcend any
concept now of collecting data.

T am not sure just what The Munitalp Foundation policies are on such de-
velopment, but we in the snow survey aetivity certainly would welcome
any assistance that you might be able to give us direetly or indirectly
in developing such a device to glve remote reading of water content of
the snow pack from remote watersheds. Will you give me your views on
this?

With kindest personal regards and best wishes from the Supervisors, T
am
Sincerely yours,

Re Ao WOI‘k, Head
Water Supply Forecasting Section




Mavch 28, 1958
Mr, R, A, Work '
Soll Conservation Service
Rose Bullding
209 %, W. 5th Avenue
Portiand 4, Qregon

Desy Aveh:

The following is & brief report of several {temes which may be useful o
vou in the prepavation of 2 report of the Committes on Snow, of which
you are chalrman,

Phan Internutionel Classification for Snow has bsen fssued
by The Commisgion on Snow and lee of the International
Apsociation of Hydrology, A commities consisting of Dr,
V. g ﬁﬁh“ﬁfﬁx’; j T ks o, Hlein and Dr., M., R. da ’g‘:}“ﬂm””
vain prepaved & dyvaft of the proposed classification sad |
submmitted it to the International Conndssion on Snow and
Ice at Brussels in 1951, After recelving suggoestions for
improvements, u finel draft was prepaved and presented
at the Rome mestings of JUGG in 1954, X has now bean
presented to the W, M, O, through {ts Technical Commis -
slon on Aerology with the recommendation that it be given
field trisls. The publication in final fovrn was greatly
spesisted by the Natlonal Research Councl of Canada thew
the help of My, R, F. Legget, Chairman of its Committes
on Boil and Snow Mechados",

The classification hay besn designed as nearly as possible to conform to
current fleld practice in various parts of the world,

Coples of the classification may be obtained from the National Resesych
Gouncll of Canada, Ottawa, Canada. It is avallable as Tachnical Memo-
randum No. 31 by the Aseociate Comumittes on Soll and Snow Mechanics.

It was good to see you, Archl My osoly regret was the fact that you ¢ould
not spend & vouple of days at Schenectady. I hope the next time will be

different,
Bincerely ymw;
Vincent J. Schaofer
Direvtoy of Research
THE MURITALP FOUNDATION, ING,
VIsK

ENG,




June 2, 1954

Mr. Bric Hinton
- Hydro-Electric Manager
Bowater's Newloundland Pulp & Paper Mille, Ltd.
Deoy Lake, Newfoundland
Deayr My. Hinton:
Many thanks for sending me the copy of the Report of
the Coromittee on Snow, It contains many interesting items,

Sincerely yours,

Yincent J. Scheefer
Mrectoy of Hesearch
THE MUNITALP FOUNDATION, ING,

VI8 lnmeb




BowaTER'sS NEWFOUNDLAND PuLp AND PAPER MiLLs LIMITED

INCORPORATED IN NEWFOUNDLAND'
TELEGRAMS & CABLES:

DEER L.AKE NEWSPRINT CORNER BROOK
CODE: BENTLEYS
NEWFOUNDLAND .

Hydro-Electric Power Development.
May 27th, 195L.

Mr. Vincent J. Schaefer,
R. D. 3 = Schermerhorn Road,
"SCHENECTADY, New Yovk, U.S.A.

Dear Mr. Schaefer:

In accordance with Mr. R. A. Work's
request, I am attaching hereto the "Report of ‘the
Committee on Snow", of the American Geophysical Union.
I presume that this report will be contained in the
usual transactions produced annually.

Very truly yours,

P

A

HYDRO ELECTRIC MANAGER.

e

Encl. (1)
Bl gw




OFFICERS OF THE UNION, 1953-66

JouN A. FLEmING, Honorary President

JAamEs B, MACELWANE, President

MAURICE EwINg, Vice President

JOHN PUTNAM MARBLE, General Secretary
WaLbo E., SmitH, Evecutive Secretary

1530 P Street, N. W.
‘Washington 5, D. C.

IX.OFFICIO MEMBERS
CHAIRMAN, NATIONAL RESRARCH COUNCIL

CHAIRMEN, DIVISIONS OF THR
NATIONAL RESEARCH COUNOCIL
International Relations
Physical Sciences
Chemistry and Chemical Technology
Geology and Geography
Biology and Agriculture

AMERICAN OFFICERS

International Union of Geodesy and
Geophysies

AMERICAN GEOPHYSICAL UNION
EXECUTIVE COMMITTEE

American National Committee of the
International Union of Geodesy and Geophysics
and Committee on Geophysics of the
NATIONAL RESEARCH COUNCIL

WASHINGTON, D. C.

COMMITTEE ON BNOW

o/o Soll Gonservation Bervive
209 8, We Sth Avenue
Portland L, Oregon
May 3, 1958

Mopsrg. Mo B Baudendigteld
Robert D. Ellioth
Brie Hinbon
Glyde E. Houston
Govdon J. He Ridd ,
Gu o MeDonald w/
Yinoent J. Schasler
Jde wan do Hrve
Ge Cu Warniok

Dear Pellow Membersy

SECTIONS OF THE UNION

Section of Geodesy

ALBERT J Hosxmsom President
Section of Seismology

Ross R. HEINRIGH, President
Section of Meteorology

P E. CHUROH, President
Section of Terrestrial Magnetism

and Electricity

Vicror VACQUIBR, President
Section of Qceanography

RiouArp H. FLEMING, President
Section of Volcanology

‘WiLiaM I, FosHAG, President
Section of Hydrology

HAROLD G, WILM, Premdem

Section of '.l‘ectonophysxce
FRANCIS BIROH, President

Avtaohed is a copy of the report submibtied to R« N Wilson, Chelrman,

Progran Cammitbes, Hydrology Section, AGU, for inclusion in the

TRANGACTIONS,

Avbachmend

Oordielly yours,

AL

R As Work, Chaiwman

Comudtbee on Snow, AGU




BEFORE OF THE COMMETREE ON SHM, AGE

YT T
Re Ao Work, Oualymasn
My Be Bavdendlstel Tlyde B Heawbon Phooand Js Sobhaole
Robard B 233Laltb Gordon Ju He Kidd de Van de Feve
Hede Blnton e O MoDonsld e U Warniok

Tae following repert has besn propoavesd by the somdbbes fren & guestione
nodre send do Andividuals and sgonclen solive in onew vessurdh.

¥ By Baud 3 (Be 8, Porest Sorvieey Porilend, Oregon)e-slorado, wnder
HNperY] G Boodell, Pard Collinm, Colovade. Studies ave usder way

in Tlwe W@M%’ﬁ&ﬁﬁ& where sosw s the prlasyy souree of stressflow. logging

Le under way on twe of the five watershedw snd will be comploted duping 3@5\%
Continued stesenflow comparinew will show the effeet of Huber vewwl on
piveanfiow, and indivectly, the effesty on soow snd avousslsation snd vata of
malbe  Frow one wabsrabed the Waber Lo belng renoved in a sleipswise patbern,
wirdy widthy varying from 56 to 396 feot, and wiwlp dlvestions ranging through
180 degyrase. aieover stelps shbtexnabe nith wneut stedps. Durdng yours fols
Jowing the compdetlon of oubbing, messuresspbe will be swde Yo duberaioe the
M“ﬂ“%é% of whedp width and orlentetion on the ssowmdation, deifeing sod nelis
fng of oo,

Jdaha, under wuperelslon of Charlew A WUsdlner, Spohsae, Vashingbon. Sl
wmmm condd ene are helng sbodied in M&miﬁm o anawmell gﬁam&m by v
off palved fostallabionn of fibweglase wlestrdoal wedde in conjuncilen vith
sy soarse neaswelog polnbe.

Horthonet, wdar superyieien of Howerd We Iall, Upper Darby, Pemmylvenise
fAondyils 1o balog made of snow and feost depth nesmprenenby emmmm mdm
woslkly over a peried of fwo winders. Dets wers semwed in 18 e 80 Jande
woe condidione 2% eanh of #ix lomtiony soatbeored theoughout the ﬁﬂﬁ&iﬁ%@%
The first sbjective Az to deternine fov saoh lovatlon whether signifisunt
#4 ﬁf@?ﬁ%@& exdeh in snow soowmdstlon and frost ﬁw%« Luker the aﬁ%& ﬁ&m
& anelywad to determine snowsslt and frost disappearsnoe rates by lLandegss
sondi WMons, Yo New Haspshive, so exploratory Mwﬁy im m&f&w wEy b
i ﬁﬁ;&% s water sonbend op sy experdmentel wetsrohed uhere u wabovihed
manngemend sesesrch progrem s belog developed. Semdts w111 be used b help
ﬁ@a@v@gx& @a«w detallsd shudien,

Howthern Hooky Ksmbaing. Paul Dogebo hag propassd o shord paper on "An
Dosteament Tor Vessarened of the Dened by of Floant Jover Over Hnow Coweas
Fodivtss® Publication 1w soheduled Wie yesrs eoms rosulbs will be prosended
on rolabisnablos whioh exist bebween snow sooumpistion apd pland cover density
ag mopmared by Whis luetewments T cooperation with the Wealther Baresn, plow
fawen are belng baken st selecied pelads duriog the snpumsld period to s:a T
the volrest of the snommelt Vee on seleubed slopes, howumalative roadings ab
gerbain bask ewuptey standedpe snow sl raln geges are belog made also Lo e
operation with the Westher Burssu.




Wik, under superelsion of Jeorge w g
pege Suey rocords as paprd of bhe pearey !
fekon ab elevations k500 Yeat, 7,000 toab, mnd B,E00 fesk on the Davis eunty
Expardmonbal Waterghed neay Parmligbon, %&h el i s G000 Taunty 7,000
foat, 8,000 feot, and mﬁm fout in *ifﬁ’xw *;&mm Grask Wetepahed ab &h& twoab
fmeln Moseareh Uenbar, Pphasdm, Uihhae  The o ﬁ%ﬁ@ page rucerds have been
supplemented Ty Soow ﬂm& 2] m@. the mowe slevabed slatl mm\m woll ne by
PAgRLLY RnoY Soures mekarensbe. |

talifernie, uoder suporvielon of Te A Colman, ﬁﬁ&:ﬁkﬁ@m émhﬁm&m Wark
in vnow ressared haw bewn gonfined o g@mﬁﬂm ﬁw rovotsh Ln nowpask
minsgement which, 1% 16 hopsd, will gob wedey Way soon. [he land in whieh
whrsandlov 1o fed maduly Teom sasvnedt has T magrped, Abows 1% willien
aeres ave in thie calegery, snd this aree (32 perent of the mres of the
Stabe) s the sourse of %1 pevesnt of the Slade's avernge dueual runsfl
Parblowlsr interent 18 1n dhe part »f the wn " gune thsk 108 wiiin the
pommarelal Hlubey bty beeaure 1% 1n theve Hheb w sgensnt of soow (fie
Luproved op ineressed waber yiedd) haw the best passloilities, The aves of
thiv poebion 16 about 9 million peres) Lis aﬁa@ it 4e eutimeted ab 38 pevbent
of tuw Statety runedf, or sens 27 allidon sovbefont por yeuds Most of mw
ponmerelal tiwber lend in thewe 9 mililon adrhe is mm ity bt Jogging
1o now sovleg wpward within the aves and swaiuelly sll bab the res
will be subeover sod converbed into pagondegroirth ovente.  Gomsldering
Jorgs msnt of runeff orbginatdng in this aven and the Dabh dhad mwﬁm W uie
will bo mutewssr, 18 A8 Lepeptant to lessn heow fovesty therk san be messgel
iﬁ‘w smew contvol o8 well s Visber production. | Seme prelisbimey amwwm Py
enged date oblained in past pesord ab e Centpal Meres Suew baborstany by e
Govps of Toglnoern snd the Wenthey Bureme have leen mide. Heney Andersen has
found in thess snslyses that there ave savked difPewemees L0 mnow secumsladion
and in melb rabon beltwesn wpobe with Glered degresw of foydst cover
vhade. He concluded et forvesdt sbands with small openings held mmew b
than of ther denss Torents or lavge opon avest. Uhis sonclesion Lo st nem,
of oowrse, bub ax o result of his enalysls Yhers are some speslide olues w
kinde of vesenveh that would peovide suantdtative weasuros of the ef Peptdves
nesn of svow conbrol under o manber of forest ﬁwzﬁé& mgmm

Ty . wa (Oalifornia Divislon of Water i{ﬁﬁ&ﬁ#‘%ﬁﬁ Sauranmntog (33 £ornia Jue
A sphe of the m k on watershaeds of the B Jongulng Alogs,
ﬁw@a&h Hewny Mono Lake snd Owen Lake Baging are | mng\; sacured. With ap

aclanma e mmmﬁ af datu, svelvation of swmer stooeslt charaebarlrtion Wil b
albhemp bt ‘

wely tigden, @ﬁmw Honthly sbovwas
e w@%@m&% b venead deive baen

o Thateom ;  Darend, Portiond, @mw}m‘ﬁm Hoathor Bupresu hog
eon 't g mmsmgmw iy ﬁw whspreatlon proghen deseribed by Batson
{ Prospedings, Jeatern Snow Cantevence, Apeil 19933, Dude see now awillabile

Doy the 1952, 1993 and 1950 wmelb wensomsy and will be oollsebed duslng e

1955 melt weason. Obsuwrvstions ave belng sewured in m@ Flathead, oveur d¥Alune,
{earester snd Payette Mlver Dagsing,

unky ;wmlimimaﬂy analyels of the pho '

tographe han been wey
fnow sovar perosntages Tor abould b éﬁm& R year hawe :
plaging & 10 % 10 per indh teanspavend grid orlay o i B0 ook
graphs. Oy conpering the setimabed muow sovey on the phi mm Mﬁmﬁ
snow oover data on the same debes (sweiel phobopesphe, o sl sl
atation mgw depth reporbs, show sueveys, and othey h&a%@%m& ditba which

B m@% % i@ﬂ%ﬁm




ardinayily ave not avelleble on o daily or even o weskly busie}, o relation
bolwasn poreent of maow ogver on the photegraph and on the iver besin hes
pesn spproximted for the Plathesd Siver, Homiana, The petinated Dasln moow
sower hes bosn tesbed Por Lts velue as o pavemeter in a sooweell foresastiog
prosadure,  Slthough the pembwe of years of avallsble vecord Lo aally e
sulbe to date sve somewhal onoowrsgings

4 daywie-day molh Sesson forennating pradedure wad developed for the Payoebie
Basdn, Tduho. Tae entire ssasomal hydvograph abave base Flow, Wen Pl
shrucbed from ewporature, snow cover, sod rainfall dete vithoub refeceos to
shyerved Plawe. The sholes of the Foysbbe Besln sbove Gmmetb, Tdsho was based
o the velatively dene network of steadegleslly lowited climatologlieal mube
ptations snd snow couvses apd freguency of walleble vepovts, Reilessnde
pamperatures provide the basle Por most of the fompuratuve paraseters Dally
{meramenta of tobal eomputed punell from snowselt apd relufall are diwlded tnbs
two sompomenta ~- surfase snd grouwnd waber wwwdl, These are Honbined and
vouted bo the Dmmatt gaging sbation with the electronio stremnfles reuling
anelogue, osing sepavate stopage wnd lag dhnrs abiom. A papwr by & Ja
mmennnn, epenstitution of the Ypowewlh B gegrh in the Payelie Hiver
;é“fam@ ¢ will be pubdished in the 1955 Prowsedings of the Wewbern Bpow Db

5 RrEnew.

Beekuoml {Covps of Inglneers, Furtland, Oregon)ethe fpow Lnvestlgaiion

UAlE Ta prapuring s sussery reparh on smow hydrolegy to be completed 1 1956,

Gnow Tovestdgetion Rensapvh Note #24, "Lyslueter Studiew of Snowmelt,” dated
Mewoh 1y 1995, prosents the asalysis of the 195k speing melb date un a lysie
water olts in the Cepbesl Worvea Swow Labovabory. Hadiaton and condenssilon
melie wepe Indepsndanily determined Dvon wadiometer wosswronmbs snd gypatd el
nod sbupsenrchange esporiments.  The residvel melh wan connldeyed duis G0 Oume
vankive hoat braowfer, Devived melt sosabions gove sordenmation melhs appiess
imabely enmal to Sverdrupts (1936) and eonvestion melis pnpethied of Svercvup .

In wesowech Nobe #2h, "nalyels of Pebrospy 1991 Haln on Snow in a Deosely
Porosted Ares," rupoff rosulling Erem paln on saow wan ntudled. Another sludy

wan muds of the stovage cupaolty of snoe over a besin during s reln sbogm.

Monthwby-nonth wator balanges for the years 1F40LT theough 194950 ware oot
pated for Sryland Cpesk, Upper folwaide Snee Lebiwstorr, wsing methods ne
daseribed in Besegreh Note FE2, "Voresusting Peasonal Hun 0 by the Hotere
Bainwae Hoethod, "

Dher siadies and work inulude construstion snd prelimivary testlng of an
alsotresds salame for storagewbype rouking vhleh poralde variatlion in the
Yingwepdenborass constant during setosl roubing. A sludy wl diurnal wveriailon
of albeds ot Centpsl Slerrk Snow lebwwatory fov e spring of 195k show thak
the sy had seasweabls speowisr reflostiens Do snother study, mell rates
st seversl Upper 0xddfornla Snow Labowatery suow cowrses shewod that abletion
mjg%gw the ssme aly Seupeyature varded direstly =th expoesare to soley
radiatd o,

il &  (Unbvareity of Weshingbony Sentile, Yashingtonj=the Dupar bt
of } and Mimatology bas besn lnvestigabing the albeds of soos wmalnly
fyom data on the reflseidvity of the lLemen Opsel Glasicr in Alueks. D fe
Bustiner and ¥ry R Hubdey fipd thab the slbeds of enow, walery Los, sod gleuds




e

vavy strongly with the sun's wenith dlatance, sleudiness, and the -
fresuing processes, Work ie golng on goncwrning explanation of thess togr
ol well oo thelr impovtance for the heat balwnee of surface, twoposphere, and

£

(e W, dotmen (Fonbena Stade Colloge, Jomenan, Manbana Jeelanidnual offord huw
Denn mene b coeihor develop a mmi, onelly tranupeebed over-mmow wokloles 4
maching Just nawly developed will provide tpanpaerbation for dwe men el Gen

be twansporded tn a halfeton plelne el

Waw dowic, on
dn Inderoat

Elodn (The Munitalp Foundation, Do, Sehonaatadyy
Seanpen Davnell, Obbmwn, Cspade, vespaptiealy jee
Map For Soow han beon Lemed by the Commisslon on
Boow sid onal Sugoctation of Hydreloges 4 oomnd blan aobee
wr, Moy G Ju Wleln, wd D M. B de Ouervaln

propared a4 desft of the prepesed lassificoatlon and submdbbed it o the ilnbeve
wawls to 1991,  After vaselving suge

nahlonsl Comstazion on Spow and Low At B
gostions fov dspyovements, a fisn) deedd was prepared snd presented ab the X
meeting of the In nal Unien Ceodeny and Gesphymiss in g5k, Lt hew now
been pressnted tu the orld Meteoyoleglesl Urg wization throvgh be Tednioel
Dormdaslon on lerelesy

stk the vesomtiendatioe that 1% be glven Pleld brdsls.
ton Ao ol forn wes grentdy ssvizbed by the Nejloonl Hesssreb

cexwls Wirovgh the help of e He By leggeby Chalvman of its sl Bl
on Bodl and Boow Pechandog,

e We Oold (Mablonal Heseareh Tuwnedl, Otiswa, Carmla JooThe Snow and Loe
et el e Movislon of Buildieg Research osowpled new eold voes Paslidbiess
To thds codd roesw & projest to windy the nechenioal proaperties of foe, e
whtimate strength in Lenslon aod sompression, relabionships bebwsen steess o
wheain, and ity plastic propeptios was Initlated. lome wery rnld ndnary ol
yatdong huve boon made conserping the wode of fadluwre of low under losd and the
dependence of this sode on the divestion ot Peaewing of bhe lew.

Tn the Pleld of snew apd wwed? the seetien hes done 124tle more than sontinw
the snow swrvy projoct woported laat year. Hove chasrpations that were mude
duriog Wb 19535k wister on the nipwgih of snow have beon anelysed md e
posplis of this work will probobly be published shortlyrs

% (Umiversity of Idshoy Mowsow, ldshedwduslng the year 5 ae pige
lated on 8 ostudy of wlue loe and saowesappdng on bigh elbiiade

EHR0H. These geges wers lastalled in the Velse Rlwer Dasli.

By he Wowl (Bodl fonarvation Servios, Partlard, Cregenlswfoll Tonserveblon
arviog povsonnel condusbed exbenvive beche on fwe new designe 6l awer-Bn
pavhings durlng bhe pesb winter in en effort to Derther developnont of mepady
Por aver-anos eweels

Jo W, Mawe (Unlversliy of Goleopedes Joulder, (wloredn)e-The Institule of drotdis
Bhd Adlpding Resespeh Lo contloning §w patenrh on the inberaotions of snow
aceumulation end vegetatlon on the Veonbk Rwmge. Suow meaturenants and several
oy ewelronmentel faotors sre belng tukan st elghd whntions.

i%ﬁm% Apmplesn Weather Conoulients, Golets, Californdnjew
boreasing epowpack threwgh oloud sevding are wder way in




k=5

A

many weshern watersheds, Indiuaied resilie to dede have Daen onoouragiug
anouph bo Laad to the sontinuesde of sach peograms.  Srondnent e A,
vropssding Trom Noeth Yo Boubha

le  Souihewn Daseadess projouts sponsored by Cedilevnia-Oregon Powar COMpRY,
C wileh hes now eomplebed Lbe Lih yeer of snowpsek needings

2 Yoo Leke Alwanor, MekeluwweDiaolslane, apd Sass lake projoote, spoutored
ny Pashlic Gam & ‘leotele Cowpsmy, POR hes spoosored elouwd seaedlug -
psrpael progmmes Ao the Slervas ey § yoore

o Yoe Upper San Josspln progeas pponsaved by Whe Soulhers Uelifomnda il gom
Dempany, vhich 1s just complebing 198 Bib yesr of oporation.

Le Bishop tups sres projent, apensared by Gdlifurnla Jeetrio Poeer Uae  Oha
of the esellest projecis, it was sluwrbed In 1748 ond han continued on @
varying ssales to dabe.

Be S5lb and Vords flvess projent, condusted by e Salt itbwer Yallay Yatop
Gepe Sesoslation, from ISLT to dube.

Be Moving casty the Soukh Flatbe Weler wosourses Development Gorparablon
: has sponsopel snoepatk Inevessing pojeets for 4 yesrs in bhe South
Flatbe Yalershol ares.

o addiilon to the sbove, several velstively new mowpssk projects have oo
seneed 1n Californie, Uleb, Jdsatioy, aod Pyomdag, wd Britieh Golunbias

it 48 exponted thab the wealth of daba belng sysiomableally collecbed by
these warlous prejocts will reveal in debedl the tue effecblveness of wealiey
wmodi Pipation beobmigues under warlous wpes of sebeerclogiconl =l jvatlone,
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Dr. Vincent J. Schaefer
Munitalp Foundation

630 Fifth Avenue

New York, 80, New York

Dear Vinceé:

WESTERN
SNOW CONFERENCE

EXEGUTIVE GOMMITTEE ~ GENERAL GHA}RMAN
AUSTIN E, HELMERS
_INLAND EMPIRE RESEARCH CENTER
S. 157 HOWARD ST., SPOKANE 4, WASHINGTON

(A

NORTH PAGIFIC AREA
W. E. JOHNSON, SPOKANE, WN. (GHAIRMAN)
G. J. A, KIDD, VIGTORIA, B« G.
W. T, FROST, PORTLAND, OREGON
G, C. MCDQNALD, TACOMA, WASHINGTON
C, PEDERSON, PORTLAND, OREGON

SOUTH PAGIFIG AREA
F. A. STRAUSS, SAGRAMENTO, GALIF, (GHAIRMAN)
W. A. LANG, LOS ANGELES, GALIFORNIA
C. E. HOUSTON, RENO, NEVADA
F. B, BLANCHARD, OAKLAND, GALIFORNIA
H. W."OLIVER, SAN FRANGISCO, CALIFORNIA

207 Federal Building
Tacoma 2, Washington
October 18, 1954

Preliminary contacts are beilng made for a program for the 1955 Snow
Conference to be held in Portland, Oregon April 13-15.

As program chairman I have made an effort to determine the general
subJjects that appear to be of greategt interest to those who normally attend
the annual meetings. Inevitably, weather modification stands high on the list
v We had a good report last year on the activities of
the Advisory Committee on Weather Control by Captain Orville, and I would like
to include the subject of weather modification in the program again thig year.

of interested subjects.

As far as I am aware, no significant change has occurred in the

methods being used by the commerclal operators.

No doubt evidence of effective-

ness of their operations is bullding up but such evidence is slow to appear in tech-
nical literature. In time, I presume, the Weather Bureau will make public its
findings in the Western Washington tests by Ferguson Hall,

We would like very much to have a report from you at our April 1955
meeting on recent progress in the technology of artificial neucleation and weather
modification. I am not familiar with the work of the Munitalp Foundatlon except
as reported in Seattle newspapers recently, but I am sure you are familiar with

the accomplishments and potentialities along these lines,

T am sure you are aware

that the Western Snow Conference numbers among its membership representatives of
practically every group in the West concerned with the yleld of water from melting
snow. It is probably the most interested and representative group, from a prac-
tical standpoint, that could be found with regpect to potentialities of cloud

seeding.

If you can possibly fit it in your schedule, we would appreciate a

report from you next April.

Sincerely yours,
¢. ¢. McDonald, Chairmén
Program Committee




UNITED STATES DEPARIMENT OF AGRICULIURE
SOTL CONSURVATTON SERVICE
Watershed Planning Braneh

209 B, W. 5th Avenue
Fortland L, Oregon
April 25, 1955

Tos Hembers, Committee on Snow, L983-Blh, ACGU
Me E. Baudendistel Je Geo Mary
Walter . Garstka Ge Go MoDonald
Erio Hinkon Vincent J, Schasfer
Olyde B, Houston Walter T, Wilson
Gﬁmm d o Ha Kﬁdﬁi

From: Ko Ao Work, Chalrman

fubjeets Report of the Commitltee on Snow, 1963=54

It 4= a pleasure bo be able to send you a few goples
of this veporb, We have a small supply remaining snd
would be glad to send additional ocoples to you if you

desire them.
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March 2B, 1958
Mr., R, 4. %ork, Head
Water Supply Forecasting section
Sodl Conservation Service - U, 3, Dept. Agrivultvre
209 8. %, Filth Avenue :
PFortland 1, Dregon

Denry Arohy

§ have read your letior with regard to the developreent of a wethad for obtain.
ing snow pack data frown vemote etations.

1 wish thiz were a projest which we io Musltalp could support sinve it has
many aspects of decp lntercet to yoe., However, cur proagrar 19 baing ahifted
toward tropical meteoyalogy oo that it is wnlikely dhis i possible,

There ave seversl places, however, where I would thiok you might ubtain help
hoth with veapect to ldeas as well as profect suppaert In one way oF ancvther.

I suggest you contact Dr. Marvcelde Quervain, Director, Jnuw and Avalanche
Research lostitute, VWelseflubjoch, Davos dord, Switzeriand. I kaow that
Marcel has davices which measurs the pressure of potential avalanche snows,
The method of making contact with the snow raay be of interest we well ba his
recording instrumenta, I am not curvent un wheinex they have useveloped re-
mwote recorders. If you are not in touch with his group, I am sure you ghould
b, in view of your many mutnal interests. '

You roay wish to contact Panl Maclready, Yr., Pyesident, Meteoyology Desearch
mesrporated, 979 Hast Unlon dtreel, Fasadens, wadiiornia, with vespect to your
problems. Paul's group have been interested in stmple antorsatic weathey siax
tions snd, 1 am sure, have given considerable thought to remote transmitting
stations, [ie group ave deing dome very interesting work in the development

of meteovological instruments of bighly apecialized wass. ~




2w
Mzr, R, A, Work
32858

Mave you given consideration to the possibility that project support might be
available through S, I, P. R.E. 7 This would seem to be the logical govern-
mental group to lean on, but I am, of course, aware of some of the personnel
problems and personalities involved which may make this appmmh impractical
at the moment. .

Finally«-we have in our area an inventive genious who has from time to time.

become juterested in hydrologic problems. He owns a number of the instruments
used by Robert Horton who lived near his home and apparently influenced him
to @ certain extent. If you obtain project money and need someone who might

be useful in devising mechanical lmkag@a, etc., I would be glad to put him in

touch with you, -y

Tt 1s nessumed i‘wm the tone of ymur letter that yd‘u have completely recovered
from your indisposition of last year. I sincerely hope this is the case, Axch,
and I hope to have the pleasure of seeing you one of these days,

muwreﬁy,
] . .
(i 60
Viacent J. Schaefer
Dirvector of Research
THE MUNITALP FOUNDATION, INC,
VIS:E
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REPORT OF THE COMMITTEE ON SNOW, 1953-1954
R. A, Work, Chairman

M. E. Baudendistel Clyde E. Houston C. C. McDonald
Walter U, Garstka Gordon J, H. Kidd Vincent J. Schaefer
Eric Hinton J. C, Marr Walter T. Wilson

The following report has been prepared by the Committee from a questionnaire sent to indi-
viduals and agencies active in snow research.

M. E, Baudendistel (U. 8. Forest Service, Portland, Oregon)--Studies will soon be initiated
on the H. J. Andrews Experimental Forest to determine differences in runoff from snow melt from
areas logged wholly or in part as compared with uncut areas.

George W, Craddock (Chief, Division Watershed Research, U. 8, Forest Service, Ogden,
Utah)--Studies of snow blowing and drifting from adjoining experimental watersheds are planned
in order to reveal some variations of runoff which cannot logically be attributed to differences in
the amount of snow that falls directly on the catchment areas.

W. T. Frost (Oregon Snow Survey Leader, U, 8, Soil Conservation Service, Portland, Oregon)--
A network of aerial snow~course markers to be photographed from the air has been established in
Oregon, Density factors from nearby snow courses will be applied to depths photographed from
the aerial markers. Results will be compared with those of regular snow-course measurements.

Several electrical fiberglass soll-moisture measuring units are to be established in selected
watersheds of Oregon, Measurements will be made and studied in cooperation with Oregon State
College Agricultural Experiment Station to assess water contributions from the winter snow pack
necessary to bring watershed soils up to field capacity in the spring.

Walter Garstka (U, S, Bureau of Reclamation, Denver, Colorado)--The experimental studies
of ice pressure by the Bureau of Reclamation were discontinued in 1951, The more important re-
sults of both field and laboratory investigations were summarized in a paper, Ice Pressure Against
Dams, Experimental Investigation by the Bureau of Reclamation, by G. E, Monfore [Proc. Amer,
Soc. Civ. Eng., v, 78, Sep. no. 162, December, 1952]. Essentially the same data are contained in
Bureau of Reclamation Laboratory Report no, C~662,1A, Ice Pressure Measurements, December
7, 1953, The latter report includes an annotated bibliography of 22 references on the subject of
ice pressure,

The active data-gathering phase of the Bureau of Reclamation-Forest Service Cooperative
Snow Investigations terminated with the 1950 snow-melt season. Analyses of that season were
presented in Report no. 3, 1950 Snow~Melt Season, Progress in Snow-Melt Investigations at the
Fraser Experimental Forest, Colorado, released by the Bureau of Reclamation and Forest Service.
All analyses for this cooperative effort have been completed and a final report is being assembled,

R. W. Gerdel (Snow, Ice, and Permafrost- Research Establishment, Wilmette, Illinois)--We
have been studying the settling and deformation of snow profiles with a unique slide-wire device,
originally developed in Switzerland, It is giving us some interesting information on the self-
compaction, melting, and possible upward sublimation of snow layers without disturbing the snow.
This device may solve the problem of snow melt and soil priming during the winter. Effectively
we have one leg of a Wheatstone bridge permanently installed in the snow and read the change in
thickness of a layer as a change in resistance of the wire.

W, A, Lang (Chief Hydrographer, Southern California Edison Co., Los Angeles, California)--
A network of 12 snow-survey aerial markers has been installed in the San Joaquin River Basin and
Sierra Nevada Mountains, These aerial snow markers are to be photographed from the air at
monthly intervals from December to July.

149
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John W, Marr (Director, Institute of Arctic and Alpine Research, University of Colorado,
Boulder, Colorado)--The Institute, in its long-range study of the ecology of the East Slope of the
¥ront Range, is making measurements of snow depth and water content, Total precipitation and
soil moisture are recorded also in order to determine ‘all’ aspects of environment water each
month, Evaporation measurements are to be added as soon as possible.

Information on the interrelations between plant species, plant communities, and snow accumu-
lation are being collected. This includes observations of the effect of snow accumulation on the
reforestation of areas in the Sub~Alpine Forest and the distribution of types of tundra plant com-
munities in the Alpine tundra.

The results are being used to interpret vegetation features in the Sub-Arctic Forest-Arctic
Tundra Transition Area in Quebec (or Ungava). Investigations are being conducted attempting to
work out the particular role for which snow accumulation is responsible in altering the environ-
ment on different exposures in the Montane Forest,

C. C. McDonald (Staff Engineer, U. S. Geological Survey, Tacoma, Washington)--In the field
of forecasting seasonal runoff from snow-survey data, joint studies of the Soil Conservation Serv-
ice, Geological Survey, and Oregon State College have indicated the adaptability of antecedent base
flow of the stream to the improvement of the relationship between water content of the snow and
runoff [Nelson, McDonald, and Barton, Western Snow Conf., April, 1953].

. Milton 8. Sachg (Chief, Water Utilization Section, Bonneville Power Administration, Portland,
Oregon)--In the interest of effective utilization of water for electric energy production, the Bonne-
ville Power Administration has entered into a hydrologic cooperative research program with the
University of Washington., A report by D. R, Makela, Short-Term Stream Flow Prediction from
Snow Melt, Middle Fork Flathead River, has been submitted by the University of Washington. Copies
may be received from the Bonneville Power Administration,

- C. C. Warnick (Associate Research Professor, Engineering Experiment Station, University of
Idaho, Moscow, Idaho)--Work during the past year involved testing precipitation gages of different
diameters in the wind tunnel under artificial snowstorms, using sawdust that had terminal velocities
the same as two different types of snow crystals, Additional development work was carried for-
ward on the Shasta windshield for the Bureau of Reclamation’s new radio-reporting rain and snow
gage, Improved performance was obtained both with the wind tunnel gages and the experimental
field gages,

The Forest and Wildlife Experiment Station at the University of Idaho is studying snow depth
as it influences the availability of forage for deer and elk, A series of measurements of snow depth
are being correlated with feeding habits of big game animals,

Walter T. Wilson (Acting Chief, Cooperative Studies Section, reporting for Max A, Kohler,
U. S. Weather Bureau, Washington, D, C.)--Recent investigations by the Weather Bureau in its
program of water-supply forecasting have disclosed instances where forecasts can be improved
by including snow-pack water equivalent as one of the variables along with seasonal precipitation,

A recent study has indicated that much of the variation in seasonal precipitation catch and
accumulated snow pack from station to station in rugged terrain is related to the amount of natural
shelter at each site of observation, and that average wind speed is a good measure of the degree of
shelter. A completed analysis of the midwest April, 1952, flood is to be published as Weather Bu-
reau Technical Paper no, 23,

Lorne W. Gold (Snow and Ice Section, reporting for R, F. Legget, Director, Division of Building
Research, National Research Council, Ottawa 2, Ontario, Canada)--A cold laboratory for this Sec-
tion will be completed and in use by summer of 1954, A program of research on snow and ice,
which we have looked forward to for some time, will then be initiated, The initial work on this .
program will place emphasis on the behavior of snow and ice under applied loads,

The Snow Survey of Canada, which began in 1947, has continued with at least ten observation
gtations each year, Technical Memorandum no. 21 describes the preliminary results of this project
to 1950, .

Morlan W, Nelson (Snow-Survey Leader for Columbia Basin, U, 8. Soil Conservation Service,
Boise, Idaho)--Two additional forecasting variables, which have proven reliable in forecasting
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seasonal runoff from snow melt, have been incorporated into forecast procedures, A soil-priming
variable has been used as an estimate of soil-moisture status over any particular watershed.
Secondly, base flow of a river as measured near the first of November has also been used success-
fully as an indication of soil-moisture status on a watershed. Papers published on these procedures
are: Soil Priming in Relation to Snow Surveys and Flood Regulation by Nelson, Wilm, and Work °
[Trans, Amer, Geophys, Union, v, 34, pp. 240-248, 1953]; Base Flow as the Parameter in Fore-
casting April through June Runoff by Nelson, McDonald, and Barton [Trans. Western Snow Conf.,
April, 1953]. Preliminary work has been completed on the uge of a consumptive-use factor for
increasing the accuracy of forecasts of flow from melting snow. This material has not been com-
pleted at this time, .

David M. Rockwood (Technical Director, Snow Investigations, U. 8. Corps of Engineers,
Portland, Oregon)--In 1953~1954 the Snow Investigations Unit, Corps of Engineers, has concen-
trated on analysis of data collected during the operation of three snow laboratory basins (Central
Sierra, Upper Columbia, and Willamette Basin). The Central Sierra Snow Laboratory remained
in limited operation during the 1953-1954 snow season to obtain more data from two snow lysimeters
together with related special observations during the melt season. The Snow Investigations Unit
was transferred to North Pacific Division, Portland, in June, 1953, and has a staff of ten,

Heat transfer to the snow continued to be the principal subject of analysis. Two studies of
radiation and heat exchanged in late-season snow patches in heavy forest were based on observa-
tions of short-wave and long~wave radiation and melt at Willamette Basin Snow Laboratory in
July, 1952, Based on observations of a melting snow patch in dense forest during clear, calm
weather, a melt formula is developed with heat components expressed in terms of air temperature,
absolute humidity, and short-wave radiation. For the conditions described, about one-half the
melt is due to long-wave radiation (Research Notes 11 and 12},

~'The thermal-balance approach was also used in two studies based on observations of melt at
two snow lysimeters at Central Sierra Snow Laboratory, On the basis of a study of clear-weather
snow melt, recommendations were made on the use of the thermal-budget method of estimating
snow melt (Research Note 17), Estimates of melt made by thermal-balance and water-balance
methods agreed closely with observed amounts of snow melt occurring during a heavy rain on a
deep snow pack (Research Note 18). Using Willamette Basin Snow Laboratory data, regression
equations were derived for rainless periods in April and May by correlation of daily volumes of
snow-melt runoff with air temperature and vapor pressure (Research Note 19), A modified day-

‘degree factor was used in computing melt in a water-balance method of forecasting runoff for a

400-sq mi Cascade drainage basin where meteorological data are scanty (Research Note 21).
Ground melt of the bottom of the snow pack was studied, using data from deep-pit and snow-settling
meter observations made by the Snow, Ice, and Permafrost Research Establishment at Central
Sierra Snow Laboratory during the 1952-1953 snow season (Project CW-171, Tech. Bull. 16). The
relation between upper-air flow and thermal balances and snow-melt runoff in the Western United
States, May, 1949, and May, 1950, was investigated in an exploratory study. Results show how
changes in the circulation of the upper air are reflected in snow~melt runoff (Research Note 15),

Two studies of precipitation distribution and estimated gage deficiency were nearing comple-~
tion. In a study using yearly precipitation data at Willamette Basin Snow Laboratory, it is suggested
that where gage deficiencies and poor areal sampling of the basin give an unsatisfactory basis for
estimating mean basin precipitation, a more reliable value of mean basin precipitation may be
computed as measured runoff plus estimated losses. The Thornthwaite formula was used to com-
pute the evapotranspiration component of the losses (Research Note 20), Precipitation gage defi-
ciencies were the subject of analysis for Central Sierra Snow Laboratory data, Here the network
of paired precipitation gages and snow courses, the frequent snow surveys, and the infrequency of
rain on snow permitted a direct comparison of precipitation-gage snowfall catch Wwith accumulated
water equivalent at the adjacent snow course (Research Note 22).

In an exploratory study, relations were examined between spring-season snow-melt runoff i
from the Columbia River at The Dalles and winter runoff for selected coastal streams. In another i
miscellaneous study, plans were made for a reliable and inexpensive electric analog for rapid %
computation using standard routing procedures, The report on the radioisotope-radio-telemetering
snow gage (Project CW-1170) is being completed by personnel of the Hydrology Section of South
Pacific Division, Corps of Engineers.

During the past year, the unit issued seven research notes, two technical bulletins, and the
hydrometeorological log for Central Sierra Snow Laboratory for 1951-1952. Five more research
notes are scheduled for early publication, and a paper summarizing the results of the lysimeter
studies was prepared for the Rome meeting of the International Union of Geodesy and Geophysics.
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George W, Peak (Snow Survey Leader, U, S. Soil Conservation Service, Casper, Wyoming)--
Some work has been done by this office with respect to the methods required to introduce tempera-
tures into a multiple correlation for April 1 stream-flow forecasting,

The April 1 water content of the snow pack represents the algebraic sum of the values of all
the climatological factors involved in this accumulation, Prior to the April 1 snow survey, evap-
oration and transpiration losses are not considered; however, the extent of snow melt in the late
winter is highly significant, A correlation involving only April 1 water content, the extent of soil
moisture at fall freeze-up, and the influence of spring precipitation produces errors of estimate
which, when plotted against February and March temperatures, produce a positive regression
curve, indicating temperatures to be proportional to the increase in soil moisture and therefore
directly related to the yield from the measured values of the April 1 snow cover.

There is an interval, beginning with the April 1 snow survey and ending with the change from
winter flow to the upward surge of the hydrograph, during which time the stream flow does not
reflect snow melt, Part of the depletion in the snow cover is the transfer of storage in the snow
to storage in the goil plus a very minor contribution to the dependent variable, April-September
runoff. During this period, the extent of this ‘loss’ is the requirement of the remaining soil deficit
and this amount ig determined by two variables, namely, the soil-moisture index of the preceding
fall and the degree of melt prior to the snow survey, There are also real losses from evaporation
and transpiration. The regression line, in this second interval, is negative, indicating temperatures
to be directly proportional to losses inthe water content of the snow pack and, therefore, indirectly
proportional to the amount of runoff,

The third temperature interval beging at the time of soil saturation and continues as long as
the soil maintains storage capacity. The date at which the hydrograph reaches its peak indicates
the end of this period. Temperatures during this interval form a positive regression line and are
directly proportional to seasonal runoff. High temperatures indicate an earlier and heavier runoff
with less loss from seepage, evaporation, and transpiration than that which occurs with compara-
tively low temperatures, which slow down the runoff and, therefore, increase the losses from see-
page and evapotranspiration,

Although temperatures undoubtedly influence the entire runoff , the correlation between tem-
peratures and runoff depreciates when carried beyond the peak of the hydrograph., The snow cover
has been depleted and, with this depletion, the water content of the soil recedes; with this recession,
all climatological factors that influence rungff are proportionately reduced in value,

U, 8. Soil Conservation Service (R. A. W.),
Ross Building,
Portland 4, Oregon

{Manuscript received June 11, 1964, and, as revised, September 17, 1954;
presented at the Thirty-Fifth Annual Meeting, Washington, D. C., May 3,
1954; open for formal discussion until July 1, 1955,)




June 2, 1954

Mz, Eric Hinton .
Hydro-Electric Mavager
Bowater's Newfoundland Pulp & F’apw Mills, Lad.
Deexr Lake, Newfoundiand
Deay My, Hinton:
Many thanks for sending me the copy of the Report of
the Commitiee on Snow. E#: contains many interesting items,

Sincerely ywma;

Vincent J. Schaefor
Diveotor of Research
Tmﬁf MUNITALP FOUNDATION, INC,
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10 Cenbrdibabory ammh% Fagbor studiew, mmmmﬁ m e
 depth and surface, new soow dapth, type and averags denslly, wi
notdon, presdpliatdon mmm% mmﬁam intensity, temperature
B mm with svalanche soourtents - &8 & nsdny aef

3l Windbaffles wnd soow fondes - a8 p nedng of m&iﬁ.ﬁ‘g‘m m
?ﬁm in ﬁﬁlﬁ%ﬂ%&i aveat in oxder b veduse or sondeed svalanshe
18

il atal, We fy Vovesb Saryviow, Porblapd, m@@ﬁ% )

v yoe a%mmm bo Dlleed te recent sumery papey N8 REVIRN
ﬁf SOIT, PHERZING s AFFEQIED BY SHOW COVER, PLAND COVEH, mrd 50LL
OBONDITIONS 4n HORTHWEATERN UNITED %ﬁﬁf&%ﬁé slag bo D &wfﬁmu g mm
bouk "WEGHTATION and WATERBHED MANAGEMENTY whish hae some veferonses
ard dlesonssion on enows

You sve faollisr with the thyeo ebeesn geges ve bave insbelled on the
He Je Andeews Hxpevrimental Fovewb. 'These are stlll So the weborshed
enlibration mgm fventually twe of the wabterdbade will be logged, in
shols or do parb, and studies made on the effesbi.  In thud aves & sube
shanbial pavh M‘ the punolf sonte Prow melied snow

mxmm wdalon Watarshed Resenroh, Us 8. Foprest

%km W ﬁimms mme ﬁxz amxm baing aﬁiﬁ;m surrantly by this Slabdon i3 8

SRR #r o Beverel anow doursss 3% bhe Orext Bawln
mi the Wasaboh Heseardh Contevs in Ulah. These regurls ave mgvlww
meported to the BOB ab Salt leke Clby, Vs

We have nob sede sy specific mww studies fw the past few yours. We
aves howsear, wery meh Sntevested dv whak sppesrs o e et influencs
on sbesanflow b saue of ouy esperdmental m%m‘smm Aowdyeds of the
wureds vevopds Lron vardeus pairs of adiolning webereheds vevenl sons
vardations whish vaonot loglosdly e abtribubed to diffevences in the
poounk of wpow that fells on the cabohment areng. e suspsst doabend
that the varletions fn stsandlow sme due bo differentisl Ma%ssm of
griow ont of and lodo the waberohedss Strong winds ave oopmon over thone
arons during the winber mmm I% hes been observed m’m«m %‘M mm
evoslon shannels in the snow wendde on wind sweph slopss and sowdrdfbe
on lepward slopes have been more W@M@ﬁ in gowe yesps than xm %ﬁmm%
Thess srow blowing effests sondelvably eould asoount For wich of the
vardabionm we hove nobed 4o the WW%WQ wuned mm%w of mm
wakeraheds. We plan to e o Durther stady of snow blowing
wxpsrimintal wabersheds and W have movs 4o Wgﬁﬁzm m won on 'Eﬁmm TG
blew in am‘&my VBT«




He W, Oewdel, STHE, Wilwetbe, Tllinols " |
L e ﬁmﬁ?&w the ﬂ%‘%ﬁ%&i m dadovmid ol snow B opiding ﬁ,ﬁ,%
g wnlgue slide wive devies, oviginally developsd in Swib grlands I
© glving us gome intevesting infermeation on the wels coxpasilon, malilng
snd possible upward sublimetion of meow leyers without disturbiog the
anows  This devies wey svlve the problem of smow welt snd soll peleing
duving the wirber, Bffestively we heve mne leg of & wwabsbone hridge
weanenbly installed in the snow and wvead the change in thickness of 8
j change in meslotance of Whe wive. .

411, Assiwbant Snow Surwey Leeder, Seid Censerysblo

Addibionel couvses were surveyed for the firsd time on both Febwuary U
sod Moyoh lwb. Yo the Pebyuary L ewrvey we book 35 courdes Hids yeay
while in provious yesvs, on the seme dabe, 25 supveys weve nade.

Maroh 1, 195k, surveys nede mubered 92 whille thers were 8 monsum
that date in previons yeawss On Apedl 1 we book our vewsl Sourdet.

AL the vequenh of & local Lrrigation distiich, we ave instliubing May 3
supvays on the Walker Mlver abershed, saupling Wo covrEos.

This yewry ab the vequest of Nevada Fish and Wildlife Comntemon, o
runoff foresnst has bean wadde on the T4thle Truckes Biver nokr Mo

Auwbin Be Helmevs, Yovestery Us B Porest Sevvige, Spokene, Washinghbont
owe snow studien ah Frlest Hivew wore tewminated in May-3052: Mo new
#eld work has been started sines then. I balieve & brlel desoripbien
of the Sald sstup was subndbbed bo the AGU aows yRars 820

Covtadn of the dete were muslysed for purposss of the USUA flced eontrol
survey of the Columbla Hiwer, Thewe remsin unpublished. We vetunbly
sbaptad working up the date in hopes of reporbing the remdlts of the
pust studles. ‘uo

‘ g, Hydva-eleatele Mansger, Bowate
1o, Lide, Dosy lake, Newfoundlends :

He have nob been able to cwaved sny vesssrol word dupdng the

bub we made owr awsusl Spow Survey, e wewal, dn Mook, Cwlug o _
unsessonably mild weather some of Bhe mnow selbed asd prodused abnorpally
hdgh roneff durdog the Bleed week of Maveh. '

The snow Wlanket wan mensured to be only 5900 of bhe averege of %ﬁw
previons 20 yesrs. The vesalbsoh flood fovecsst dodlcates that weler
sbopage reserves, whlle nob abundant, will be sdacusbe.

Wy As Lang, Ohief Hydvographer, (veporbed fow A. U. Vardens drw,
Lo Angeles, Californias Edtaon Bampa

GENERALS The Sewthern Cald formla Tddson Company, aleng with wary othey




sgenoios dn Gelifornis, 48 socporablng with the m-w Mviaion of Waber
Hosoureas in ﬂﬁamnim ywmw:m dubs on snowpael sonditions. Haoh
ageney edthey dosy Lte own work dn Lt own R w worbributes Pude o
the Shate to have sadd work deve, with the Btate collesting dada nob
wrovided for by private soopeveborss ALL daba, priwate and publie, i
mm%&mm published, aod wlesssd by the zﬁmw Pheinion of Vet
Hotmumans &m thely mmm on Water Opndibiens in Catifornis dlosed
monthly Yebruery Sheough May.

ROV SUHVEYSy  Wdieen Conpany hydeogvaphers tale snow iurmgs ab 13
asonrges and wo use the %%W 28 mnow wourses in sonnsstdon with
ouy runeff fovecanting progiem. Theme Dowrsss pange fm :M% L
11,150 feot in ﬁ%ﬁﬁ'ﬁiﬁ% and e mm& dn '&w *%m Josquin River Besin
én the west slops of the Sierm Nevads ke

kRS s Tn addibien o our soow courss ground sueveys we have
now ataken thab are phobopmphed from the aiv, This
mggmﬁ m%&% of oblione pletums of the some and eloseny views of
ihe stukey beken st monkhly fntewrvels from Dedenber to July cedh poar.
Bowss m' the stakes ave Llobwhbed m Lol wm«m; sl some are lossted ot
vemote nvons nob surveysd by ground ovews. In additdon, we ke e of
dute fron sight sdditional m&m in *&m San Jonguin Blwer Baelne

donn W, v Divestor, meddinbe of Avotle snd Alpine Rsmsrohy

of Uolorado, Hou s %@MM '

The Inwbitate 1o owvenbly ping & verdeby of envivenmnt fastors in
the different vegatation Boues i e Dewh Blops of the Fronh Range.
ol 1o pard of our longevenge stady of the eovlogy of the aMe. Ouwe
chsorvationa on snow gonuisd of ﬁmmzr doterminabions of depthy in
svean with & winimus of dediftdng, and determioatdons of Wi %ﬁ%ﬂ%
m %am mm mw saoh monbh l@gm& we ave slso mepsuring bobal
mﬁﬁ%&ma 4% will be possdble for wi to dote
s mw %ﬁh mm&m {W@ x;im*% m 4

o ave ﬁm %Mwm mmm%m o the m%wmmmm Mm:ﬂ

of MWM maw mm mm%m @m@m R dintethtion of
* L : : m& :m ‘@’%ﬁ m@ﬁm mm %& wm"mm e

shonuld, Staft Bogiooer, Us 5 Coo w Svrvey, Taooms, Weshingbons
the fleld of Hovwoastlng m&a@m& paft Svomn BOoW mmy ém%m Jodnt
ﬂmm of the Sell Oonservaiion Zspvies, Geologisal Survey, and Ovegon
ﬁm% %mw %WW m@mﬂm oy WWMMW of aptesedent bese lod of
ezﬁ*; %&m %M%mm@s mm wistoy content of
Bavton, Wesbern Snow Confevence,




w Paak, Srow Bugvey lesder, Soll Conserystion Service, Gesper,

ﬁm wm huee bean done by i office with respeet to the swihods
poguived to integrate smoweslb iaa% & maldiple sorrelabion for Apeil 1,
ﬁwamﬁmg PUPDOBEN

The Apeil 3, watey conbent off the snow - paprassata Yhe M@mﬁ
gunm of the values of all the ollssbels m fasbors lovolved In this
ateusuiations OF the mejor tempevature factors sonteibuling to loss,
avaporation and transpiration, prloy bo April 1, nesd net b ‘oonad deved,
however, the mmount of snowmell thad has mmmﬁi i nighly signdficant.
Whan ng againgh avvors of astinube, teuperatures, pelor to the

iy fovm & posibive regression lind, dndieating temperatures im b
&im%iy portdonal to the smount of soll rechurge, PR T —
dimestly propopbionnl 4o the yleld feon the Wﬁmﬁ valuen of e snow
e

There in an ﬁmamig M@M&MQ w&m s ﬁﬁ,’?m 23@ W By
with the chavge Syom wintey Llow 4 s of bhalyd
durdng whish e the st v s pownnilhs.  Thim "ls
dn the mwgwmwmmwwﬁ%kmmw mmmwm
e sull plus o very minoy m@%mmw o the dependstile werdable,
éﬁeﬁmmﬁ mmolfs Davdng this pe e entant of W *‘1&%”
Lo W 1%%2:*& off the e Y mm ﬁa%ﬁ,%% mm ﬁhﬁm
detarming o wmmwmm KoLl
degray w wlh prior bo the @ SuvEy.

mtseplatabdon wre sw m&g&mﬁmﬂﬁ The

; g o drestly propoviionsl w %m Ta88 du m ﬁwﬁ 1

%%%w mém& sndy mwmﬁmﬁ mmw proportionsl 4 the dmound
sf muneff.

“The and of the negative yegression period soowrs whem sindl horag
vouvhes ite capaolty and sddiidondd welt besones divest nuneff.

The thivd inberval, invelving %&mwmﬁm% begine with B4l mﬁmﬁﬁm
fnd poptdnues s long aw the wm madntaing storage sepnoitys The gmk

of the hydvograph will spprosinete the wnd of thig po Tenapaes

fovn a posilive wmmﬂm :;mxar mﬁ are divastly xawmmm ] mm:m:&
vanol®s, High tempereduves now fndicoate sn eerlier snd heavier vunef? with
dsun losw fvom seapage, svapeoebion and brenm mﬁm, bhan that whieh
osours with sompasabively Jow %mﬁmmwg a@h Blow down the yunedd
and, thevelors, inovease the lowses from seepage snd svpotvanspiretlon.

Adthough M&:g@mWﬁﬁ widonhbsdly Lafluanss the exbire runell, the
awrsraiabion belween MW&%@W% avd yunofd depreciates, when tarvied
bayord the peal of the hydvopraph. The snow tover has been ﬁ%ﬁ;amm
and with this depletion, the water vontent of the sedl reu and with
this recession a1l olivatelogloal ﬁ‘mimm, Snoleding m*mip&%%ﬁmg uye
mm&mw radused in w:imﬂ




oy L Ponpss
e W&h aah&%mia em %}x@ past yoar have lurgely e, %m %wwm
sviineting the infinence of the suew sover st mﬁ.ﬁhg inbermpdinbe snd
Jow elevations on the mam wm urdl veasonal mwmmsa of yunolfs
Wabor comtent of the snovpack st low and dolermediate wlpwatd i
been shown to have mach mm IntIononse than ban previously
Coleman fbey glaws nadde for wosswedng gell m&m%w A Mﬁgg
o oF neay soow conrses in selested srean. Rain geoges avoe glso being
Yosated ab snow course sites o messwre full snd spring preciplietion
For %ﬁi&.ﬁiﬂg the wuneft fovecasty based on the &mﬁ:ﬁ 1 water sonbent of

\1, Hyﬁmx&m Enginesr, Soll Conssrvabion Sevvice,

‘»

i, Ohdef, valsy Midligetion Sectdon, ‘ifamm da E@mw ‘
,, mm&m&; Opegont :

The Power Adminioteation in B Interest ﬁs‘ﬁ’ s&fmgm
mm&, axx wﬁ* ﬁmw for the produstion of eleotrie woergy m %#

Federal powss plents has snbered into o hydeelogie o
th P tgrm mm the Universlby of Unshinglon. Une of the pr _y _
mmmﬁa ad undey this progren 1o the developsent of provedurs
Fovevasbing inovessed flow Lo - purdods of £ive "éﬂ m waﬁ
Ae 8 pesulh of thia Wﬁ%@%g&., on, e Undvernity of Washington submlbhed
o vepord o us enbitipd “SHORDTHRRY STREAMPLN PREDICTION w"m‘%& BROAMELT -
WIUDLE FORK FLATHRAD mmm* Tonald Ry Mekeles Mee Hakela 18 8

graduste vesesveh ptudent ab the Universlty. The Bomeville Fowsy
Mminmmﬁma har lgo obdlised srow dabe An the dewelopant a& Wmﬁw
for Fovesssting thy weasonal velune inflow to Hugry Horse Reservoly on
the ﬁw%h Povl mmmmx Rwey dn Montans.

Aumoniaty Resonroh K%‘MW‘# Wwﬁ@m&g Bxpariom
"mgr of Xeﬁa‘km; %mwﬁ Tdahory

SR vioaring Bxperiment Stadion s *Mw
t%ﬁimﬂiw aﬁ‘ mam e wmma B shady of Ahdelding precipiiation
gauges to obtaln a nove gosistent satth of #now m«& falls vhen windy
are Wowing. Work Hhe ;m*b g Lovolved testing geuges of different
diameter in the wind tww seder artllfielal woe m
that had terninml %w&m wEns ag. o &%f poend 1
crystale, Additienal developmondt walk was dong on the Shasbs Winosniele
Loy the Burean of mm%im’a s mgzﬁ&w&mﬁw@ %m mi Brow %ﬁgm
Toproved pevformnce wan obbalned both fn bhe wind bweel ad ad
sxparimentel fleld g&ugmgg he tewhs on mnow gavges at Millen Pausy,
Tdaho, have covbivaeds  Reoond mwmm m this atation was meamuwed.

The Foresl mﬁ Wldlife Wmﬁm% M&Wim b the ﬂm&wwiw in aﬁm
sbudying soow and snow deapth ap 4% Influences the avellability of fovmge
m@ &atw and 81k A sevdes of neasurenents of sngw: ﬁw&h are t:mmg
sorralated wih feading m&i’w of big game snimalds,




w& lﬁaﬁﬁg& Chief Hydrogwapher, Salb River Valley Wabter Usews' Assoulabion,
Phioendi, Avdsonie

A.f'hw m;ﬂmmm of Heomgvelt Dam in 1900, the guestden o the ninds of

the people was divected towaed weebher oenddbions, waow cover, and speing
runcff, which would provide shovege in the new resepvelr fop dhe suervent
seunon and & emevy-over for mmm pronperliy.

Bepuuse of the naceesslblilly of our nowsbaloous wabershed in the wintey
montha, we were never sbile to provide that informetdon snd service wnkll
tha advent of the over-mow vehlels io vesend ywava,

Io eeoperabion with the Soil Conservatlen Service in the fleld @ﬁ gnow
anrveying, s biemonthly service of forecasbing runcf’f to our vesswvely
sy ahen on bobh the Salt snd Verds RKvers is o belog ;W@ﬁ«@iﬁﬁ*

Other ssblvities on the watershed ae am Ut th ol the mmmﬂ Pron

the fleld of snow msﬁmw and runelf, ave ressard: dn the fleld of
Fovest and Hange wensgemsnt o produce 8 greater wabter ylald from the
snow paok. Hedues m M@a In sodlesthoved spleture snd aoll srosion by
e evadiostion of noxlous m%m%ﬁm plante. Preseribed mmsg fm
the Viegin Pendeross Fine bo reduce the flre hassued, inoreuss o

for Mvestosk, reduce mm@mmw for Miwibed wodl wmww whigh m
Anprove timber quality, open up the wapepy whdoh will well veduge swhlima
tlon losses dn the snow mw}s: mmw e sodl-slored nodatuve, sl again
inorense wber ymm for the Sbate s gmwmﬁ% aeanonys sl e,

Hadber Ts Wils .; Aotdng Ohisl, W@wﬁ%m% Stwlies Seetion, (reporting
b be Rophler) Us Be Wewbhor Pupesu, Washingbon, Deles

The .ﬁaﬁ%@zﬁ Huvsan has contlused it é&&%@mﬁa work in the field of
webep-supply fovetastdng. Heownt fnvestigations heve disclosed wone
intances wheve foresaube san be Lwproved by ineluding woow pack water
eguivalent ag one of the vardiebles slong with welghted seasons)
pragipitation. A recent study hae Indieated thab moh of the variabion
in sesswmal precipitetion eaboh and scowmlated mnow paok from sbation
o statdon dn rugged tervain is related to the mwuob of nolural shelter
al each plte of ﬁmﬁawmﬁmﬁ and thah average wind speed 48 a goed
moaswre of bhe %mﬁ of shelber. A vesenbly cowmplebted analyeie of the
vidwest Aprile-1952 flood 48 40 be published as Teshnlosl Paper No. 23,

orne W Gold, Snow and Ive Secidon, (veporting for Dr. Re ¥, Tagpaty
: Dlvision of Building Hesesreh) Nsblonel Resesroh Gounedd.s
i:;wam ua} Grbario, Chnades
A vuld leboratory ;ﬁ'w this Seatlon will be mmpmwa and ready for use
Phin sprdng. A progrwos of resesreh on snow and los, which we kmm
dooked Porwasd bo for mome tng %m %hém be dndblateds The initiad
work on this progrenme will plese enphesis o the bshaviowr of snow and
due wuler appm loads,




The one project vhich this Sestdon haw conduobed durdng the lest slw
yuars wwl which 18 wost dimsetly %MW% »m o ﬁ,mmw m m& ol the
dnow Suvvey of %mmﬁ Touhnleal Momoraadun Yo, 81, The O o Bnow
Puawey 1947 » 50, deweribes the g&mﬁ%ﬁm&w yomuiba of Hiis & b
1950, Singe that time, the Jowjent hus boen gontimund with at least
Ben obaervation atations woe s The initdal sbeblons weed m this
survey were at exposed srean Mm e Adavilk, HaWoT. 3 Uhusdhdll, Manibobay
%mwm Alberbey Mal ton, mm%@; wmmiwggﬁ Haniboba, bt In Technieel
vandun Hos 2L wo expressed our view fwut cbesrwbliong should be made
m move shelteved syens. Singe 1950 we huve adepied this polisy.
%m%?xm%%% we have been Ilmdted in the punker of smow k&%& avallel
or thesie cbrervations e b vh 1 0 '

3:&% winter's cbhasrvations wore made st the following stabionss
Ammg Baulo

ﬁ!
%&am ﬁfxwm
mmm ﬁﬁ@”@ N

Thowe wore considered ay exponed aress and bave bawn in the suevey einve
4% dnsopbion in 197,

mwm &I@m
Fowaainddlu, %%m
Mardawakd , fmm
%?“ %iwﬁﬁé%%g;ﬁ il
ﬁm %

M Bkttt

sunaidered as shelberad wmw

m prasent our stef? is not lavee enough to provess the vemulies of thiw
murvey to the degires thet they deserve. We look Forwerd te dodng this
ﬁ:ﬂ the nob Boo dlstand Mbuve.

fim Survey Leadey for Colunbis Basing Sell Censervaticn

gt ﬁw wm m have deodated two now forecnebing verisbles
which mm proven yellable in forssashing seasonel yunoff fewn miow
okt streamss  The flret one iseleted wan hermed the soll prlwing faoter
whdth led to the digcovery of wm%@ rdependant wmma known 89 the
base flow of o viver a8 mowswred reay the Mesh of x%z BT
Pouhors ave used a8 aorvective fmﬁw& with the sl

wionun e mﬁm& o
- mouh dnporbant Sodependent verdable. The two new mwm ave belioved

W glve & mmmm%w astlmate of the soll moleture atabus over any
partdonlay watershed, .




U papers have been complaeted on %m.m One is enbibled; "Upil Priwing

in Relatdon to Snow Surveys sod Plood Regulablon,® by mm e Ka&m*

He G Whimp and A he Works The W iw entiblied, "Hasd Flow as the
Pavoun o in Fopwossbdng the Appdl theeugh June Huneffs" by M. W Helson,
Do O MeDonald snd M. Darboas A sooond pepay on this m aubjent way
wedbhon this year entitled, "Effest of Antecedent Baee Flow in mamm
mﬁ%ﬁ‘ﬁ 33}2% the Columbis River frees Spow Swevey Dabe, by G O HeDonaldd and
He We m

Oy mmwh nas been esompleted soncerning the wee of i%hm%ﬁ @legbradon

to &W A mihgure of mell moleture mhelue. Thete eleotrodes } YhisvE prrover

hitghd ‘jmmmm in debermining the well melstwe stebus, Wb o pesled

ol %ﬁmm has not yeb been eetablished, Preliuleary work bay beun gome
plated on the ues of a ponmupbive vy faoter for inereasing the sosurayy

cxﬁ“ ﬁ@mmm% of fiows from welbing suow. This mtﬁmm has awk mg

sompiated at dhis Yime.

, U0 tend m&@ Avomus, Denvor (15) m%mmw o

A Lopmanh of the past two yesrs has boan the "hydwsbherang
wethod of deternining dadly disshavgs froen W mma mvm@ p

the dadly discharge of diveel mwnaff and of ground watey ;

independently, each with e own tdme lag, Wm m mmy mmm

tempavatures at an Index stabions. Binpe m soomnt of svexrBend Slow

from snow meld 1y wirtvally pil, a21 divect sunedd cen be wmm i Antape

flow and Lhe novesd depleblon mwxmm by the detly apilisation of &

gongbant faotors Uround watey Llow i g&mmm in thi sene mm m«m

he own fﬁﬁwxﬁ

B Wimg m %%w m& m a e s expren
final hydrotherm L BEpPSHEGY é&%bwgﬁ in alde ﬁ%’% tﬁwﬁ in
wh%mm %y ; '

brso nﬁ mﬁwmm Lo the aﬂ&my i
arparature ab the Index @ﬁm%m@ The base tewparatuge le WM’% in
mdnary hydwethernog israa:ﬁ:« -:m the fnal dype 1% du s varidble
;m% ton %ﬁ‘ ﬁ&m seomulated peroent of total sessonsl muoelfs

The net temperaturs repressnts the mesn desharge of the ! ek Ay howrs
runal ¥ prodused by e W slbs Ko the final hydb wwspram 4%
4o mmamﬁ mw ofs Wy & ﬁim&w&% fastor, wiloh 19 & 3 ble Funehion
gl Mwm@wﬁ%ﬁ% songoosl ranoff. The %Wg%

: adduel Dow Teom m%m& melbing and the
mm mwmm what mm &%ﬁ.wmm» The Iatbes ta then mddlplisd
by the constant depletion fastor te vbbain the noaxt day's penddunl £low.
o demonsbrate the fOw] hpdrothersogran in 4bs alaplewnt form, fraguenits
of & somputation of the cﬁmﬁ% punstf of Willow Ureek neay Pavk View,
Now Mexieo, are presentsd in the mmmmmm@g babile, (Tebile m&m&w&
wt end of %mm m;m%ﬁ} ,




kL

Tn the teble, Oolumm (5) de the diffurence of (3) and % ;,* and g} ds
the product of (5) and (6)e Colun (9) 48 the sun of ¥ m&
Colwnn (8) 1e the predust of the mrevious day's dlvcharge of Colwan {

and the depletion Duoloy ﬂ%@ﬁ@} 4‘3}? direat wuwd? 4o Wllow m&k ﬁmm
Tn praction, Cedumn (8) oun ba ondbed.

ALY medt provious to March 1 hes been disvegarded do thie somputationg
pit the resulbing weror would MW mﬁig&h by the end of Mareh. If
an aoourate veproduetion of the Vareh hyndvograph had besn desived, dhe
&%ﬁ,ﬁm%‘iﬁw wondd have bean stavbed m &%mw sl the eﬁmmz*gm Puegtove
woudd have heen expressed to tenths instesd of wnlbe, The firat few
%ﬁ% of melt runoll, howsver, am wanally haad bo reproduse SET
the weveandform dlatelbution @af Lok o &b the lowseh elevatdons,

%@ﬁm@wﬁ have been developed that gwatly sleplify the ﬁﬁ&%%%m mfﬁ
adjustsent of the wlabion suryes for ‘izmm Wmmmw and & schargs

favtors Thors 18 aleo & sluple melhod fov cobining e series of duil
inorenents and determindng ﬁ&am Juinh wffent on aay Duture du e
ave wseding the latter method dn sowe of ouwr shudiewn, din m%m m
%‘h& %ﬁ (ﬁhm ;i;% the “f’\"‘i"*l'*

o %mm Hreator, Snovw f;a@aﬁmm@wx%ﬁ - .

iy Hordh Papifdo Diviel oiny Gowps of mg&mﬁmﬁ;

wary of m&mem 19835k Gnow Investigatdons Unih of Corps of Roglreerss
Sl the Bnow Investligations Unit, Cowps of Englneevs, has sensenbmmbed
on mw&;ram of the date eollecked during the opevoetion of theee snow
Jsberatory busing {Condesl Blawrs Soow Leburabory, Upper COolusbis Suow
Tebovatery, Willanette Basin Bnow laboratovy)e The Centwsl Slawwe Snow
Lebovatory vemained dn Limited operation duping the 1953«5L snow suswon
W mmm pddibional dabe from twe snowmelt lysimeters with reluted
WaWMMm mﬁﬁa éswi:mgg ”mﬁéi welt pesmone The Swow Tavestigetions
b wan transler ‘ s Pasdfie nim%mg mmm& in Juns wm
$hed %:ssy %m ysswaﬁwn

Hoab Wm o the snow sonblmued 40 be the :yxmmxmﬁ, subjeet of

mrakyades  Two sbudies of mﬁ&%@a and heat axchange in late Wﬁm gomw
zmwmﬁf in heavy forest wave baswd on observet of shoarien Lisnygg
 radiation and melt ab wm&.m“&% E‘iﬁ%ﬁ %w m&a@w&@w in M@* 1968,
I oa amﬁf baged on sbhssrvations of 8 conbimumely melidng snow pateh dn
depse forest during five daye of olebr, oxln wesbher; & nels fowmile is
doveloped in whieh the hesd componenbs ave Wmmﬁ in terme of sip
touparatore, sheolube bumiditys and shorbewmvs wolar radiabion. For dhe
sondlbdong deseribed, ahout mmmx* the melb near the wnow mﬁ&m m
dus do long«wikve a%m%mg ongwLifth 40 conveetive-cmduntdve translay
of heat fvom the aiy, one-seventh b latent houb ol wondensmblen, m&
the mmm %o shortewave soley raddation: :

The ’@ham&. baluncs approsch was also used dn two w fﬁm. sl @
hasrvations of melt wt the two spow lysimeleye, ’im% ah m@fmﬁm
&:ﬁmm m ﬁm&m& Blewrs Boow Lo dory.  In s sbedy of elesr mmw
wowmelt ab the neadow W@im%iﬁ madeinlget eotioates of snownsly
wors shown to be as;&sm dadly movn aﬁ%mw than w&*&m%a vode W W @:&?




& wariety of tewpevabore Indewen, Pecommndations wers made on uw of
thie method whove mmwma ol date are noeb mmafmm% Observatlons
of & hewey valn on & dewp suowpsok on 9 Janusry 1953 were the basds of
& peoond Lysiuetey mcm MLt compubied by thirmalsbudpet nethod sl by
wbersbalonos method agreed m&m&i‘i@y mm ohasrved dab, ‘ii’%m bl Low
hydeograph won mﬁimmww raproduosd by bwo peubdng vethod.

Haod transfer in terns of o modified dey-degree faobor wag ueed in o
:gmmg mm :‘m :a, %W wmm mﬁmm of Foruasbing roneft for &
seade deainsge baodo whetw ;w%ﬁwl@giml m&m bl W

Laborabory dabe linesy vegression squatlony

W : ﬁ:w mmﬂ ;em*i@%@ :’m ’%M monbhe of Appdl sl Mey by ,
mxﬂm stion of dally volumes of mnownoll runals wiih alr B and
prasmue dika :&i‘m & wingle stablons Botinsbes of @ b yunads

‘&aséss " tenparabure snd I
w&w than setimates based o

Tsdng date feon the dasp plh
Brow, Tos, and Pevsalvost Rewssgch Rebabli o o,
w&mﬁwy in dhe 19521983 mnew waam & etudy was mﬂw ﬁf %& Tsbton
twe layers of the snow paglk from the ﬁmﬁmﬁm of the ammﬁ of grounds
ol mﬁ‘ e bobbom of the paoks

Baow cover was the mm& pineipal subjech of snplmsdies A mﬁﬁ?“% R
made of the sxperdencse In estimding snow covey dn the Keobenai sed
Flathond Basing W moried mm&m&&&mmﬁ An Lobensive wmy m mﬁm
of the velubion bebwesn snow-gover éﬁﬁ&at@m and. punedfy A y &t
Uenbyal Hlerre snd Uppay Colunbis Suow Labovabories. Relstions analywed
ingluded ‘%WWW and sequenoe of welting extent of " ﬁw smﬁ
paek depthy por tent of snow gover and smound fa&f‘ soagonal. runoll wensindng.
ﬁ;ﬁp&%ﬁ@%ﬂ inelude eveluations of vardous methods of satinabing extent of
BHOW Gover from grouwnd surveys slonss & mgmaaim of dhe Influense af
opography on snow sovey and on deplevion, snd a debatled dipsusslon of
mfm gontribublons by diffevent topographis wnits Lo %ﬁ%& Harre
Snow Lebovabarys 1947, Hecommendations for snowenowmy seeial yéegons
nigh wmarie f1lphte enphasdes the meny benefits o be doplved fron paliable
snowr aover data.

Meteibutdon of mow Io & baedn de alse studied dn & statiabicnl anedysle
eontdnuwing the study begon dn an sarller resesveh nobe of the Influancs
of tepographie charasteristics (@levablon, lopo, supout, verbles)
survature, wxposure, and ng%m} oty m ﬁ%s@mxm on of AocwmlaLed
whar eq-mmm 8 woild msmmmﬂm

The pelation bebwsen uppes-ale Slow snd themwld belances and mwmm
manoff An the Western Unlted States, Mey iﬁiw and ¥ay 1950, was
jnvestigated in an ﬁmplmmg abodys  Tiemn pudied were Jovabion of
whrong wasterly flow on the S00-mdlldbar swisoe over the Weskern Uniied
Hiates, sonewmrent values of sonsbitusots of the thermal mm ‘mw
the soowpeok in three headwabor mﬁmﬁﬂ Wx paoulting snowmslt puned
fyon these baging. Bemadbe show how changes in the @&mﬂﬁm of %&m
upper ale ceuss changes in haat mw&%m w the sayth's surfase and

by ave shown be be approdmsbely :‘&5 e ant
¥ an bemperabuea  Lode,




in the sowponents of the anergy balanve of the snowpeole, and how thews
shanges in the heat sconony ave then yaflested in snowmeli renelfs

Two shadies of precipitation disteibution and estinated gauge daliciency
wate nearing complebions In & sbudy of the ddetpdimblon of smmal
prasipiintion, st Wllomette Beslp Soow labovatory, it is suggested
that wheve geuge defiolencies and poor svesl ssopling of the basin glve
wnsatisfactory basin for esthetlog nean bosin precipitetion, & nove
reliable valup of mean basin presipitation wey be computed as weasured
runoff plus estimated losses uwseing the Thernthweile fommds proves good
approximations of nessuved evapoteensplration amounts and requires au
hagin date only mesn mondhly alp b

gL ¢ , patres, monbhly peeclpitation, and
Iatituds of the station. Poeeipltation geuge defiedensies were the mubjent
uf soalysis for Cenbral Bleprs Snow lLuborshory dade. Here the vetwork of
woelpliation gauges aml nnow pourses, the fyequent ane
nirequency of vein on onow pemibied & conparison of
gange snowfall satoh with sceuminted weter aguivalent at the adjacent
snew cowesss, On this basis gauge deficlencies vy fvom sers (4n small
alespings) to My per cenbh (windy losaidon)e '

T wn ssplovatery study, relatdons wore coanined belween spring seaswn
£ fpom the Oobwebie Hiver ab The Dalles and winter wunolfl
: Led coasbel obreanm. DLooe winber pregipliation in the
Colusbla Basin ooours dudng perlods of sbosng westerly atmespherie
Flows winbey yonof? from cesobel wivesns, fed almewh entively by minfell
wlone, is considered %o be an lodex to the winber's mredipiistdon in the
Codumbia Basin, and thue ap index 4w bhe speding el voluos, In
soother wizeslisneons study, plany wore made Qo s velisble snd Inespensive
elaptrie analog for ropid scupubabion veelng stunderd roullog prossdures.

he veport on the development, uwee, and veocommendabions of the redisaetopse
radiotelenetoring snow gougs Emm Works Peojech 170) is belng cagpleted
by pevsonned of the Hydwelogy Seablon of South Peelfle Division, Corpe of
Bogdneerss Durding tho pasb yesr the unit fesved seven vessmrch notes,

ene technlenl bullebin and hypdromsbeorologiosl log for Centval Blevea

Snow Labovatory 1951-19528, Flve pove researeh notes aye scheduled Dor
early publieation, snd & pager sweerdaing the vesulie of the lymineter
gindies was prepayed for the Howe meebing of the Intesational Union of
(imodengy and Opopbysicg. -
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U, S, Soil Conservation Service
Snow Surveys Section
Colorado Experiment Station
Fort Collins, Colorado

Postal Card mailed 3-5-58

to receive the Snow Survey and Water Supply Forecast Bulletins
for Colorado, Platte, Arkansas, and Rio Grande Drainage Basins.

(signed) Vincent J. Schaefer
March 3, 1958




"IN REPLY REFER TO:
UNITED STATES
DEPARTMENT OF . THE INTERIOR
" GEOLOGICAL SURVEY

Water Hesources Division October R0, 1954 Post Office Pox 948
Surface Water Branch - Albany 1, New York
e |

R TRV,

Mr, Vincent J. Schaefer /
Re Do #3, Schermerhorn Road
Schenectady, New York

Dear Vince Schaefers

The Executive Committee of the Eastern Snow Conference met in
Albany on October 15 and accomplished some business desplte the winds
and the hurricane threat. The members of the committee are pleased that
you may be able to participate in the 1955 meeting. You will be placed
on the agenda with the understanding that you are subject to call else-
vhere.

As T recall, your subject is "Studies of High Clouds". Please
let me know at your convenience how you wish to be identified on the
program, by title and business comection.

The meeting will be held on October 10, 11, 1955 at Burlington,
Vermont in the Hotel Vermont. You will receive an advance copy of the
agenda but please feel free to contact me about any phase of the meeting
that may need clarification.

With best regards,

&Mﬂ’% ,
Dean B. Bogart

Secratary .
Fastern Snow Conference

DBE/dal
¢C: Charles E. Knox, Boston, Massachusetts
H, M. Finlayson, Montreal, Canada




IN REPLY REFER TO:
UNITED STATES

DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

Weter Resources Division . Beptember 89, 1954 Pogt Office Box 948
Surface Water Branch _ Albeny 1, New York

Mr. Vincent J. Schaefer
R. D. # 3, Schermerhorn Road
Sehenectady, New York

Dear Vince Schaefer:

The summer has rolled by and once sgein the assembling of aen agenda
for the Hestern Snow Conference is under way. The meeting likely will
be held at Burlington, Vermont, in the second week in February 1956 and
we all hope thet you will be able to sttend.

Since we missed connections with you last yesr, we are wondering
if you will have a peper svailable for the next meeting. I em sure that
everyone concerned would like to have you on the progrem for we know
that your papers alwaeys sre well received. As vice-president of the
Kastern Snow Conference, Charlie Knox, U.8.G.5., Boston, is program
-chairmen and hopes t0 get the agenda roughed out within the next two
woeks, Please let me know at your esrliest convenience about yoﬁr
possible participation=<perhsps you could phone me sbout it if that would
save you btime. I usuelly am et Albany 6-7Y61l, extension 89, during
business hours. »

We consider you one of the "stalwarts" of the orgenization and I am
wondering with your new set-up if you will be able to take a more setive
role. Although the Eastern Snow Conference seems to be operating st =
getisfactory level, an incressed interest on your part surely would give
it a high degree of impetus. .

Hope you will be with us this yesr end 1 look forwsrd to hearing from
youUe : ,

With best regards,
(L AE e,
Dean B, Bogart
Secretary, Bastern Snow Conference

. DBB/dal
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