
Calhoun: The NPS Institutional Archive
DSpace Repository

Theses and Dissertations 1. Thesis and Dissertation Collection, all items

1936

Study of the Santa Ana winds of the Los
Angeles basin

Strange, Hubert E.
California Institute of Technology

https://hdl.handle.net/10945/6578

This publication is a work of the U.S. Government as defined in Title 17, United
States Code, Section 101. Copyright protection is not available for this work in the
United States.

Downloaded from NPS Archive: Calhoun



diikUt

! t

STUDY OF THt. SANTA ANA WIf"

OF THIi: lOSANailESBASIN

ilii^

I''

Kubaii L Strangs

'i 1





DUDLEY KNOX LIBRARY
NAVAL POSTGRADUATE SCHOOL
MONTEREY, CALIfOfiWIA 93i}43-5002!







;



'
;
v'

^i-'

'^

V.
.y^ ~/

I

V
"I

. u

Vxi

A

1 ^^'

t^

>>-cr

5fe

.•V.

»*'

W'

\

A

\

\
^^^^

.'/

.c-

^ :y /N4^

f/-

1986



I



ttoslA by

Otlifomiei Inotituta of



z^-

aflptr*' aw/.

U .'

vd » fpR/jT

•a«6

litfpal! •iir

i JB



Vtg^ gp»%«ful thaiiics ar« dtt« to U«ttt«iMnt*

IF* M* ZiHtiduurd, n«^,FF,» fbr his halp tad

&dl7ioe In eolXeettn «teta naooawury i^sr tUia study*

to Uoutonaat F* ^« NoX«oii« lT»S«N«t for hla aid la

prsparlac »»]» to aoeotBpany lt» to i^* a?«rr«

l%tt«r«Mn, of tho st&ff of Tai^TasIliiftn "^ Toat*

Imidet., ;or»'.3^^, .::'wa:.", "
-

• ' ''3 'la^ h»lp in

th« r>r«xiniQary worit, and to ;}r, Irrlog ?• K)p1«1b

of tua Callfomia Inatituta of Taahnoli^/ for hla

advlea >ia<i oritlclaBu

tU ( jg) Hubart .i.* StXHUkga, u,S,N«

April lk?36

Gailfomia laatltuta of TaohMftlocgr



-Ofsrs^

Ha^. tocwcst.tfr



aWDT Oy IHii ^fjm. \"\ '"Tnyi nr TH,^ I/© ANaUI*ii3 BAS2K

Introduction

Thla sttidy of iiasia Ana winds is iiade with ths objoot ?a

law of onablln^> forocawtwro to toU when high v«Xoeity jSm wludw

will affoot Cjoii Pedro Harbor, mry aaroloiRj lifts ha»w been obia to

«lva wamlaf: of tha dsTelopaant of thla eondltlon In »^U oaaoo, bat

hava fijund «iat In aanjr aeaaa whan thla aondttlan wrb foiaaaat

hl^ winds oftan a|»paar aloft but do not rwaoh tha aurfoca.

fSam acnelualona hawa baan raaohad ^urln^? thla study vhich

It la hopad will -rowa an aid to foraeaatlW':.

mth th© aloaar natwork of ssatloub now available, end v'^t-

are ftpaquont baU^xMi ootmdlnRB aad aarograuh raeords. It Is tUufl v

that definite arltarla will 80«ii be found which mz.y ©TiiioXe i,h€

fbraaaatar to ba rxwo aartaln In glTln^ out oanta Ana aamlrTa,

StRtA JUtt vinAs of 3onthem Callfor^ilA^ tamtlvsus aRlled

Daaart iriiida or Foa^In ^nda, nay be of auoh ^reet fbiCJ t^iat far;,- ru-e

aapable of (tolnfi i9r«at *»iF«a In the nraa i^loh thay affaat.

Tba orl/^ln of t';e nana of tiia wlnda la eontrorarslal. li^ was

probably napiad by the early .'jranlarda either baaaaaa of its occ r .rno^

ttpon aona early ;^imta Ana*s da^/ or beaauee of Its fre uist fini^oBtitiwi

in the Tlolnlty of ^ionta Ana :)anywft or "^w, m> ln^;<ailotxc oxplrjvitlon

of the nana la that It orlfli jt^) ' r<> : *u Jazlean I-<f*a*s In ^huno

lansowTa «Sintana'* oaaaa -31^ nnd" or *»Deni ^Ind".*

It la neeeaaaory to define what wlnda will be aonaldared aa

3anta /»na winds In thxa -janaar. In thla writer's opinion, it la soooaaary

•Lt. Ooiidr. iUlua A. llaaon, O.ti.ii.
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that tho wind b« ottMMii ^ «i arva of hl^^i pi^asoM ofor thtt Or«at

Basin of fkivi^ ^fmriotL, ted that this «i»d occur in the area to tha

aoutlnvastvard of tha litai (3(ibrlal and Saa BaniQrdino Hs?; *a« of tha Coaatal

MDunteina. Thia araa ia oallad Iha Loa AiMoalaa Baain md tha 3an Far-

nando 3aala» Another limitation to t»a inaXudad in tlia dafinition of

3a&ta Anaa la that aa JBtt vlod of about 20 knota blow at tha aurfaoa

la tha San r-edro l1arbo*r.

lligr - *>a Axiaa farm tlioam idiiah siva hlr^h J7raatai*l^ vlnda

aloft at C4C Juo to tha (pmdlMdt trtm tkm draat !laaiBt bat aro

only naxfcad at tha asurfaaa by low boni^tya hi^?; t^e tercitura and clear

to faaajr akioa.

Tha aaata Ana atate MnifMrt ttoiaalvwi zw«t oflan ma a Hmmb

af dry aii^ floi?inr throng Cajon Paaa and oontinuln^ from thava on to tha

aaa in tho lelnit^r of >^Vi T^edro, <!itrinc i^iah traval a fpnat daal of

duat iB ploicad «q»«

Oaion f^aaa ia about 17 rdlaa lone «d quita ataap an aaah alda*

It aKtanda ga&arally north end aonth* turning to tho {'{'ut^iOf^at ut; its

rathar aorrow mouth. At tha tot> of tha jsmmo en tha ad«a of ^a ?lojavo

Dawirt »t Bftld" temi, the devatUr: In iJ?-)'^ "t,; tit tht* )>otton of tha r>aiis

at fy>nlana tha aloTatlon Is 1700 ft, Thf :iocoi«? nvin'' i^iotoisraph ahova

tha m^bnbla imth of ^o nir oarrantR at tha aorfaea '^uriBj? a SGnta Ana*

Oibaarvatl.ona fro^n an eSmlaaa flyins in thia vioinity ahoa

that anothar atraar. of nir from ""itn naptsmXo T'wn to tim acmtli aloo

tatcsa ipart in thin flov*

Q^aarrora h«ra laaoribed a '^iinta /oia aa a atram af aU)

dof' aO ^v *;>.<j <^'Bt '>ie'<»d up in its tui't* :~mt floej w'Jc'. 'tx/ ho (rf*

• a -



MMNift# lk9igm ma with a mAX «ifiiiB4 width of about flT» ^Um*

fhia can «oIl bo b«Ilov«d mhm it is eoii«ld«rod tiicrt ^9 r^anta 'Mta

of 11«*I2 JtuHiflarf 19 :n!^, v?^it<i»; *n4 aH>i<^|!r« eaewidiivr vrl»000,000 In

loa Aa^t&M flad f^nm. -o Coa^Uon ^.!.-:?.i- <to«n oil ilaerricko, unroofing

boti£}oa» iBd bloiylnr' ol trees troos fiemnf «?av9 winAa of less thaa IX

miltts per hour in loo ;ijtv"<d - nd e ar^d little If any off«Krt In

iHui T)lo(^« DorlTr «il« ator : a riii2d ju voloolty of .^M i9»p«h« wao

obsorvttd In '^romiat) md 34 n.pth* on tho U«L»s« Apiota mohorod at

Sua ihM&ro*

Davin^ a T>«rloa hImm a vitl iwratepaA BBB vvvr %hm OMst

Bealit la oimaiiifs J^mta /um nind^ Foalm ulnda of hi^ Talooltir occur

all al<»iie; tiio mofjntaln rmi "«» and aro :mrtloal«ri||^*Mili; wmr plaeaa

nh«ro t^ffl ruT.in.^^i vaa.- j'jro broiciii ^ «wiiyoii9» ?ha wrltor ab0<»rvod

this diarixif? tlM P^rmta Aaao of f\itob«r 1999* "fhan In aotw tMOPta of

Altadona near ^«ton CtmyQe hl|^ BMha vlnda wava asparlMOod, In othar

QMvb? parto no affoota wmr9 fait*

At 01«iaala la tha [)«i ' omondo TaUaft mmAimnMm 0mmm

tea hmtk dona t»7 atnda of tha a«Ba typa whloh eaa» tliroii^ wm,ymsk» naar

thara. On ilof»^«r :^8» 193D, at tha ovand C«ntaPQl Ur<r}ort in 01attdala»

a trl««ia%emd plana avis torn trou its fttheresa dwrliv^ tba mrlj aomin^

«• o <•*



hottrt aa& mm ro&lad hy tho wind s half mile aaxoM th« field, irtieve

It wftB tiumedi txpaiae doim and wreelced* oonAidcroble other dKeBeg*

ma dcoe by this aeat vtsA* At other Tjiaeee the vind iseoffrelly blows

fron preotioall? the earse direction duri% tlie stoxTa« but at GSlandale

it woald blor^ frea HS 90 n«p«h. «jid thun oudaeal/ ehlft to r<.T' and

blow nearly as hard a« before.

!ehle atcuna ^7e wlndo aloft m> to 8000 ft* &t owr HO abp«h«

pvev«Qting o plsme whioh liad taken off for Stun f^raneleoo frm naklnf;

asy headevy*

High vindB fron the eoatinMit are aleo experieaoed near Santa

Bwbaray sium B^reneiaeo and in Ibe Tie JUana 7alley near r^an Piago* Tbmm

will not be eonoidered in thle atndy altbousb they roault fron olrsllor

aynoptlc oonditions and mif<-ht well be eloaaed aa :^anta /mas*

7ery oftwi the oaily effeet of a high pvaaare area In the

Qpeat Baain la to eauae a riae of torvserature and low haniditiee alons

the sea eoaat aa the aorfnal ataipnit aarltliis air la dlaplaoed by Veaiui

air frcm the intmrior» In the awBer it in the only effect. At Fontana,

an air field nm» the taonth of Oajon ^^aae^ northerly winda of at leoat

foroe 5 are generally exDerioneed i^ien there is a HXOH in the Cirmit

Baain. I^la raay inoreaae to foroe without any Senta Ana winda being

•xperidHoeA in tiKsi "'edro ^Inrbor*

Another intar^tln/;; feature of ^eae winds ia deaeribed in a

VVftBt by LI* Oandr* >ftUi(£n <• r^aecm, tJ.;;,'. , w^to statea **Another

phoncnnoii aaeonrianylnf* Hie Santa Ana ia ^e eleetro-atatie effeet*

During?: the '>ro?Troee of tho iesert wind friottonal olectrleQl chargea

dne to the extrerao dxTneaa of the nir are notioad on nearly ewary objoet

*» 4^ «*



that la insulated firwi tte f^^eamA*

**!loYla<; fiutoraobllea of%«a gtith«r a bmtry obavg* of statie

•leotrielty on the bodiy Tamlolia irMeh, ^han <mo on tte ground raoeha*

for iha door in antarlag* vmrnmn lnt.o tLo h^^ruX vrith rv!i audible ar^p

and ndth oonsaqti«it afaoak.**

A ffvas* inatlianie who llToa la ttia lelnltjr of amta Ana

has told tha m*i%ap that diurfag tlui i3a»ta Asa qC Oatoter 22, 1935,

aara mspti atallad baaaaaaa of tha failura of Ignition ayHmm 9tmmH

hy tha atatic aloetrioi^.

• 3 •



Litaratttrc

In ordar to und«ratan<3 tin* ' ;an%a jm or Fo«]m ivinda of

Safattem California hj roodlnr! of thora, it rmiMt bo reallaod that

eaoh writer who (losoriboa thna ttaa difforont notivaticms for hio

intearoat* 1%o tiroMut stady vao neUbi Ttriraiirily with on Intorost la

3on ^^'odro llrirbor*

In 1953 U. Goradr. '^^ A* »M0O, U«n.lU> in Ida ''The .;atita Ana

OS* '>oaort Stora of 3out)Mnni CAllfOoBia*' gavo a Ttvy good dBsorlntion

of tiia ^ aanta Ana and ita effoots from the vieirpoint of tho aoo.- vuu

In tbo Lahrbtti^ dor Mataorolc^io^ Hum-^lurin^, th«ra la a

ohftfitor on "aoMndacro Arton dor ;';3rkao>ialam und aattijIcloiiaXaii Inda

in (loblxHalondom.** Thla doala ehiefly with Foehn winda In tho dps*

and quotoo iBuny ^iropoan authora who havo atiidi€k) thoao phmoaMMu

In a "por **?ioote winr^w of oouthom California*' by Irriag ?•

1CHo?;» the Totim offoot in olearly ahowa in Cajoa Paea by oonaldarinc

Baldy Moea at the top of the t>aao o&d Pontaaa at tha bottom.

In am artlole •*v^oert nnda In 5:>outl»Bm Califorala" in

the :.toxithl3r leather %nriaw of r^toj&r 19^.1, t» l^loyd B, Toun^; hao

studied the :aatR \nri winds ehiefly in r w. . citrus indu«try

whioh la affoetod by thaae winda«

A dotailed doaeri^tion of '*Jnnta Anaa " la alao oosl^lned i»

a pn-^v '*7lio ionta Ana** o<]nr>iio<t ond ciistrlbuted by Cotaanndor Mrorafty

Battle fOroe in 103I,

• • •



XnoluiSad in t:. /^r by U. Comdr, % U kiacii» and tbat by

Chief A«rograTihera C. 3. iil.'5i» i and ^, ' Brown, TJ,a,?l., the folXairing

datas of . onta /oua ttlnds at on Poaits urbor nre liafiMidt

DttI*

Tim
Hours hoyrif Vc.l'^fk

iMlatiYw
BdBidity

M Deo. 1984 ? t ? t ?

30 Dte. X9S9 OTOO U aMB>4a. ? 149(

38 ilM. 19^.9 1100 l:-^ li « - l""!'. ? aoj{

SI T?CMr. 1930 8000 8« <Sn3.«86 46 8H

aO 1)90. 1930 1030 34 •3^i-'?3 ? 30^

•8 Ilov. 1931 lax) 9 SOMKS 40 34^

M myv. 1931 1600 3 fim»3i 40 »9C

88 Jan* 1932 oaoo 11 MMti^ 37 •f^

M net. 1932 1400 11 flOUSl 40 10^

1.0 Jan* 1933 OOCK) IB nia^4»4 •0 sui

Itt -<>fs>«p« «atltl»4 *lii»t«8 Cono«miaf; :;aiita Aaaa" IXmb OoHMBdor

Crulsor% touting Vimni«» tho follo^inr ie fbtmdi

1« SlwYft ^luw «aii b* •an«o%«d to oeour durins ^« 2At« fall <ai4

•orl.r witit«r riontha* ^toeuiaii: Cold air outbrMJcs aova frgn K aa4 HW

<tiTiii|E AWMMMarf high pM«f<ur« ttr«aa«

S, ?hv ean tak» p1(mi« at any tiBM of day or ni^t, but oondlticma

are T!xiro favoraitle for oeourrenoe la early norninf!; houra. Baaaon:

l^e noeosaary r>reaaiuni fiareidlcjnt oaa be built up day or jaifli. ;; -w ^,

at nl^ht the radiation eeelizLn; aa.'^ffta in thla buildt^ up,

the 8un*a mdiatlon Juria-- tho dagr t«nda to rotfuv' t in inoroano of

r^reaoure*

- 7 •



3« Warn m h^h pfmmxf arsa is situated %o the oorthimrd, a

1cm nros-uro jrwi at or to th<3 soiitumjrd ot <^xtr«n» ll^thttm Oallfornla,

an* the rsr«wiaure tJlffersztee betMMQ i?«wula and Xnn '%«lro la over

45 huntlrodtlis of nn Inch, a iieokUi Aaa of eonaidovable foroe ean be

eocpeoted a -g^N^ofe of** the soMtheyn t3«aifenilR Coaat. Tf thle pveeaiure

dlffajranee ie l»etvean 85 and 4S hundredthe of an Ineh, a nlld 5*4inta Ana

een be eocpeeted*

4« The foree of the winds la alao derMndeBt on the trond of the

ieobora* The greetoar the northeeeterly and easterly «lnd ooiaponanta

aetiniTt the g!reater wiXl be the floe doim the Oaion aad Stm ^torgonlo

^'^assea. Mao noi't (SficttiV • - 'aid eaeteorly idnd oonpoBente f:lv« ; -Tefiter

poeaibilit^' of t' o ptor JOcurrluR In the TjORfi leoeh-f^en ?e<li*o &r&si,

5. Qendrall:' clear atlea and ^;ood to exeell^ot visibility iireeede

a atojwj of t-lr! t ' o, vot there will he anaee whasi this is not trn«,

as -no th-> om»© nrocadlrs o i of 11 JiUttaiy 19J3 fa iieoi T'odro i^y.

})eBeoa: Tlie hot, dry air flowlt. ..^.\x\ Inland dlaslpatea cloud fonaatlona

find clears the ati^eenJMre of hese, rbd to r«>lature sus^^eaalona,

d« '^^recadla/^ a SaatA Aiia« the dlfferenee beteeun the wet and

ifery bulb theiiaowwMr readings ueually verfee frora 10 de^reea to 2S

da^reea ".-trotiJiiolt. ^eln referonce Is asde to the atozra of 11 Jtenuary 1933

iriisre this dlffsranee did not oeour until the atom had actually ar^^lvoa*

It la ?u)t t«ell to ^IcMie too ^preat a oonfldaiee In these readings, as an

In^iioatlon of a >>>oaohln(i ilcmta AxMui* I:; this eotmeetlon the* followlns

data are noted: !)ettfeon >«$aroh 1932 and u^st 19 Sj, fflilla the '>eoutlnf;

force Aorol(:^:^lcal Unit was In llan ^odro ^y» there vera 59 days vhen the

dlfferenee between the wet and dry bulb tharnoneter ims 10*^ ?• or fpreater,

and In scbmI eases ss mieh as 84** 7« On only one of these days did a

«• 9 ••



SAnia Mia ooetir at i^an '^oAvo naohomf^, «nd on (»ily two otbar of

thaaa daya a«a <1aBt obaorrad in tha alr» yat mild tMata Aiuis nagr

htiva ooatuTod dtLaowharo almi^ tha aoaat*

flotaa 7, 8 and 9 not IneXiided hara*

DaaarlTytion of r«tt«a Ana of mmmary 21, 1339, aa aaan ttfm air by

Lt« D* Zm ^iaawRMuu t}«. • .«

'*'- .l^aataiy 21, 1936 at 0900, U. • • Sl^ruTTian, U«o.-\«,

too^ off fraa iftupah 51ald, alifornia. Into a li^\t ^?oat ^l3^ and

otwanrad & M^anta ^uia for four liourn, Tha mioanipniijrta^ ^ ^a, i^ig. 1,

irtiova tha air ourranta aa obaarvad.

Tbara ana a fll" ->;.? cueitaru-! a^ *:'..: o:.-': .-m bordar of liavtula

and rlTltift a Tiraamipa m&fiiaat to ^£>n -in;' j; iyLK) fpcrj "Tinantutaa

'Tlth a t«ra|>aratiira I '."ii' ^^ o ornins of tha niat of 2&^ K.

Tlia laobora rut lltii firaa loa Aasi.l uppor aiada ira!ra divarf^ant

llSht northerly at l^vala baSoa 9000 ft* a&d I'oroa 5 trcn T9S& at Loa

Aa/9ilo8»

A atraan of ulr aaa n,<7 do«i Oa|ott Paan vhioh bagaa to

ruino (Tliiat In t'vi ". 'xloiLlt iro..l In^^'.'^t ';r'T n'l '"anona, r.,:l3 s-?;r\.:v vrn

wall (!orin(9d aran ;>tjfo^^u It raiaad duat at ^^^OMonay baoauaa tha not-ou

•f tbd wind OR tha ovanf^ fprovM and wind bvaaka bataaan 'Nxnoea and tha

foot oT the T«art nmil'^ ha fio-si, fff flylw t%r'ou^h tha alp etr^an at

arlous lorala -ttia trough ahsTja of tha atraaa oould bo obaapfad*

\ftar duat baoMia tslxad ^ith tha air it oould ba o^aarrad to

hit tha aotith alio of »nta Ana Oaayon and rwiaa out to aaa ao that Ita

aoutham adua aaa at Ha^Mirt Baaah and aorthaera aAfa at ilimtlngtoa Baaeh«

. 9 •



A euxTO&t of air vmm flovSa^s ont of rnn Oorp^onlo '"aa» and

aoTlCie: throng Tuoalpa 7all07 «aia ot«p th« Mn jraoinlo Mountain rniataMia

to join tho ttlr strMm trmx Cajoa ^aa«« Anothor atv«(Kn of air ims

dlTttrf^ag at ^^Hnomi aem aovlar north aaA joining tho raaln stroam while

Bfmo noYod aoTith to tha >^snta Aaa Hiountalnff*

At tha ahoxp^l^ dafIaoA aurfaea booadavy of tha laain slyaan of

air« tha air from the violnlty of onm&a «^ieh ima ^^aovlnf^ In tha opTx>elta

dlrootlon of tho natn atreer; oouXA bo obaanwd balnf* ?"rkotl Into tbe

naln atraan aanalxv; ulilrla «f Aiat at t)Mi bordar of th@ n«iln atra<n«

Air fron tha 39n :'omon(k} V^gIIo;^ wns noTln'r ovor Loa Aagalaa

•outhMWid to join tha mla atraop^ on a Una Aran 9l4^la9*ton{ hoticrrer,

aloai; this lino Aia to tha dlmlnliiiad ynXofAty of tha nlr frora tha

Santa Ana Oonyon, no imlX Aaflnad lltM 4f dlsoontlnulty botwoMn thaaa atraama

aoiild ba obfiarrad,

tha ha^sr atraira of air aaKtoadiad oat to Qatallna lalend at tha

ttna of ^ :e off -j^O ^taamty 21 ao tha flow fron i^ Cajoo lauat hava

atarted befora this tlaa*

ISio air from >'4ki ^^ranndD Tallajr vaa rmey atnbla^oa a BEBOlta pall

trcn roa Aa/i^laa ntrims oat to oouthnard durlw? oil of tha Obaormtlon.

later t-. tha ^»'rr r, SMI iMpaasa waa obaarve<l to raova In froo

• onto .k)nlco lioy. At -? tine tha atraan of air fron Cajon '^anm

ahlftad ao that It liapl m the north aide of lonta Ana Canyon und

then ahlftad freii batwaan flaaport rM»ooh and '!u&tln<^ton Bono!: to batvaon

Xjotm. ^)aaAh end Huntington Haaoh,

Vary rnvrtcad tarbalonae aslatad at tha bovinAm'y of the rnaln atraarA

(NT air, but In tha straa Itsolf there ana leaa turbt>lunca t'vm at tho

bounddury, liiM aatlen of the air la earyyln<* dtaat nloft to dOCX) ft. ahova.

. 10 -



hoowTor, that tho tur^loM* vtthia th« stPMct nurt have b«fln ooa»

•IdnrAlA, a&d fdao ahomi that 0000 ft, la ftbout th* upper llnlt of

the turty^ilont flow*

On XaDding at iluvh FiolA «t 1330 a mttom mmt wlnA was

Ihmt (*Mntttlc»ui telD ffirlaiB th« ^ppcMnt alMrp tefXaetion

of the vinde fron Gajon ami to iinnta Aaa Oanyoa, as tha Btraoe cuiroit

trm :)an OoTBonio '^aaa, al^ad by ^.ho n«n Jaolnto .'SooataliMy would produoa

a daflaction aaattyard to n: Inlr 'tm floit.
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amta Aaa of Jhnoary lit 1:^53
,

Fran ^ Juiisary 1}33 ontil after I4 JkritMry* the jsr^uawn In

the (Jrsat Baaln rmAixmA Hij^h abof* 3026 at «SliuMB«ooft» Tte tvesperotiff*

rangM 1»«t«»iB 8^ oaA 66^* At Lc« An^lM the pressore v«ried betvMn

5016 md 2^8 fMB Jnwy 4 to Jkmmmpjt 10 A.: •, fallinT te 2^ Jtiniary

10 ?•*'» th«m Hsliv? to 3^ja4 Jteawry 11 ?«ii« i^srln- this porlocl tho

Aleotlon hcm WLB woU developM and tho Psoifio ontlqsrolone protilnont*

JtaWMtry 8 P«i!« tho 41duti»n T«r'V ^sec .si&: X-^oor '^•jtl-.arc c-vst^^-roc at J. rj

li 137 ^ Jbaaary f*A«r« an Intonso Li:. u.-. i -tr Canada ind a

front i>a88Qd tho rr stato brinflii^ froah Polar i^aoifio air o id It.

¥ho ?aclfio mm built tip norttaMMPtf tetll JMwry 10 A.r. It vao

oontored ol t 43 A t 30*30 • Tho Itofeoo^s thoo thowod a ton^o of

hi|^ protouro oortoodln^ into tho Oroot ilotin« Tho i^oosoro thon hnilt

«p taitil on tho fn^TtAm* of Jteiwury 11 It tns 3Q70 at iTlanoMOOOOv fftvinr?

a prooovro i^t6Aim.t bot«ooa Haatnaooa oad Lot Axtf^lM of f>0/lOO^(.

Ob Jmamopy 10 i*;** Otoro «a« a raoldly vtowimn oeld front v ith

Pp air hohlnd It J«st past Pt# Ai^iollc rtmnln^ oaat to abmit .inta to,

n*£'«» thoanoo H^ into a LO^ 29*10 jnet ivoot of Liko i:^op'?rlor« % Jbaaary

10 ?0^^ the front Has ir. tho liolnitsr of .Iftn fiioffo aid a LOV 2^ mm

in tho Tlolnity of P)ie«iix« Tho tendonoios is tho Oroat Boain vore -f- 6

to -<- Hn + ;» hOhind tlio frcsat and A «> alouKT It.

Purln- trio /l^Tht aftor thlt:. • ''ir., t-i-:'.* nnta *oao oocnTCh!. '^^Mch

oawod !^oat daroiro in > 11 edro oad viol aitythy tho BOintii^ of Jtavaty

11 l\\o •;• had r4>vo<s far eooth oaA .jonta Aaa oinda ipoto profolsait at

^o«e 'Binds ^voro ^uoro 1 for tho nvadiont iwrin^ thoir

mmtefm howly Tolooity, b«rt tho IC.?. azul Lcr;. iwlpod inilooo thoa (aoo ?!'?• 10).
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Al Lon^ fiaodli a li;)it outh wladf loe reported tmtll ridnlTht

Jtem^ry 10, vilseR th« wind shifted to «a«t and lnorsasod rapidly in

•looitsr until it rMOlMd a valooity of 50 lexiota betirMn 04OO and 0^00

trtim vsin* !ai« winds thse daer«a»ed ttoadil^r to 1$ teots at 1000, than

iaoraatad to 33 %noti batwatn 1100 and I?00, svadnally diciinislilafir dwrint?

aitCRMMm* Aftsr I600 tho vlad baeama ll*^ aad ^lariablt* This is^ia

Aaa did teeaga io tha harbor aad arovad Jan Paiva and Loan Math of

oaa tilliotTj dollars*

Tha tt>llfyfjlru^ 4eta!lad da«Qrlptioa af tha taaittlaas aitallaf

fror Ootobar I3 to Ootoi»ar 23* 1^3|^t ^^^ '^r^ analysad b^ })r» .vorre

Pettsrssan at tha California Inistltate of Toohael'iigf, is inolodad* It

voold bo daeirabla to inelndc tli^tniled inforpMioa for othar aasao, but

oirotarataooae do aot peredt at this timat hovwrer, it is hopad that thay

aaa ba addad at am^ latar data*

Aagr ona intarastad in Rakta^ a farthtr sto4]r of this sabjeat

ffsgr abtain additional data now a(failabla bj witii^T tha anthor*

:iaH9S 17 to ?J CiNihdr 133^.

Oti tha rornlxr: of Ootobar 1"» 1935t * tOB WM ia l^romiVS <«&

tho TDsifio RI1H aas aantared at ]« 35 9 y^ 1^ ¥• Tha vpp^ viada in tha

rmt of tha tCfS shavad an Influx of ?? air of saa^lovalt Lat* 40, T» G3^«

9ar aroT In r tho L^^' had rovad aast to Tiorth X&kota sad ^ith a praasara of

"ibotit 30*30 etrar Xhm lirmt >a3in» tho Hobeurs aora north tad saath* Ttio

appar Mnda still show 1^ air .^ntorinj^ tho oontln.mt frott a ganaraUy

,jrw diraatic • at X<r8 Anglos wore *1; , Tcrco P at h!

l<rvol3« Taadoijci ^^ -t j t5Tor tlio Jroot iJaaia*
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On tho r.cmlnf? of Ooto^«r X6t a^ irrivoilar romd IIX9H ^Gt5i^

oantftred at th^ norihom l»erd«r of Jallfrrnia* 71i« i^rftdiaBt «m
.07 in.hg,

100 ml* aad %h% laobar* raa rr; fra-. Lo« Aiis«l0«« A aetall niH r^9

•«n%«r«d a* L 55 X 133 ^ aad at L 47 i^ 179 B a mm 50«40.

^st :^ft«r this rAp «k &7OO P^, idnl at /osiana* #iiah IMUI

toMn li'TM 911^ tariablo^ b«oair» 1^ m*p*h« Ti>sty fror- IVPir witli 7 55 «

and di« polat 34*

The wind ^aeaBa sMrth and imraaaad ant11 10000 yiOmn it aaa

57 si»p«]u .^loatj with 7 66® t daw point 33* At 1700 tho tixrio of tho . • «

•tap, tb« wind «aa H 25 i!t«p«h.« 7 'p^ , i^p. 26* ^t lea Ai«alaa t 65®,

D*P* 31, t?ith lilht nMt rrlnd* dt 3an BiAre

a'^oa T 62** n»}J. x. . . X ' nets •im^ 30«05

1200 T 62® . • 1 « . 2 IG ^ •»

30.03

•lisni Vint f 20 kaota at I4UO tc r,00« •rinT to k:; % 1700, SB 8«

1900 tc 2000,

On tlia ''•«'• nap thart rns a HXK at tba nortKera boMer of
»10 in.hg.

Vavada 3Q[|3 ^th a f»i«di«nt lOO -A* nms tha isobars raminr VS fras

Itoa AB4?alas* fXin tho omitar of the i ' to Los Angelas tha gradlant was

|£ ^1*^* • 7^ QTip«r ulads vsra dlvav^snt tva. tha RliH and fron KW

at Loa Axy^las* Tha Toal fio HI(M had navad !«

Tha tariparatvras and daa point - rrerai nt fisgffait 6>26t ^moe

54-27, ViinianBaoa 50, aad Los Aa^r^lot 65»31«

A* awtanlr 1700 tha viad laa fnss SB 12 m«r.>»«« ?. b'/« P« • 40*

This inoraasad a»a at "J^OO nas IF 16, ?• ^6*» ?•% 40.

• inO. ^*. a-:; adro, I5 losots, alaov

1600 f • 62® ^.H. 44 ii.P» 47 ^15 yaao^B 39*38

2000 ?• 63® H«K* 61 i)«P* 52 .iS 6 icnota 30*0^
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At 1)00 th« viUi&e shlftad trtK^ ^H? 6 to R 5 SBid at 3000 bttoae^n

IS tsitil at 3300 the hotvl^^ aifwof^ «&• 31 Smots fvor US* Tli« wind

•t«y«d ITS r tmtil O300, tlum wu northorlj*

At ;3000 tho tirporaturo nxid 4dw r^int tMVtt 66 a»d 52 «i%li a

r«laiiv« Inrldity of GXt^y OPoo tlM mmI norolnr? t«iyomtwp« tmA 6tm point

««r9 6>54 with .i rolatlTs bwidlty of 36 lAd on 'l^ tjlnd r-r-te.

riorlagr tHls ni-rht r4»0« fver tint mooitaia* of oon»ld«Pol>l«

iBiontiity varo ooeporlooood In ^ It y on;i«

On thfl iU;T« no|> Ootr^aor 17, thoro -n: i fjdf

Orool Basin of }Q!^ with tito isobars tree Loo Ai^roloo nraiing i^ mA a

gfttdiimt of «w^ ^*^* with ffonorally Htin^ toadoiiolot+ 4 in tho oontor*

?horo vat aloe a KIOR of }^0 a% !• 35 i IJO and h 4^ i^ ^7^ • ^^>m ippor

wiado ««ro foroo 4 to 6 fror. tho QopmM Satin !Qni#

At Fontaaa tho viad mo 1 j6 satty T c4°« }>•>>• 23* This wind

iaaroaood imtil 09OO ?£ff ohon it «ao X 43 rri«p«h« l^ho tor poraturoBaad

do* polntt ww9t Ifewg^t 51«31t none S^-iSO, dnd ^iHiiiniociw. 24* X<oo

Anroloo had ^w foroo 3 with 1' 70^ aad i. • ?;)« thoisdnr* it isat i

hoatod air*

U aarbanlt tho ivtad had doerootod to ^j r*p«h« fr<r- iSBSf' 7 7^^*

C*P« 289 thotPOd ?oohn windo* At San t>o4^

0^00 t di^ ruH» a8 i>«?« 34 hms 5 knott 30.14

1200 ? G3* R*H» i ©•P. 15 V7 6 ircott 30.10

mwA an Podro atarosod irs 3 dorinT OOOO to o^'OO.

ca tho r/ •::• map tho Oroat Baoin kuv %ai: at ill oootoc^d a*

tho irir oonkMT of ^^iOfoda with iO«60 prootaro* i.no n'^s'tir. :iaifio n.l3H had

oloogatod to tho oatt aad oat ohont . • • 7bo Itobort fror Loo Anroloo
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atlll W oat a trr .-: t^itS bor^wii t . cr oror the Ariiona»lMP : oxlco

bordwr* The nr^r YvioAt otlll «wr« trm. VW fror; th» 9r«at fiatiA, and all

tlM isotathors Oalifnmla ooaet mt imaM* the inflnonoa of ?o«lui air* I'hd

iratfiflit fAS nov 1^ ri*
^^ ^^ tandanolM wwre falllnsr on the «ad<f»

toward tiot Aa^laa abova ^3 rmd Ir tbo ooutar or© abf>t3t 0«

7«r:p«irattira« tmrat %lnnflr;uooa ^« xcv^att yo^^ R«bo 6o«23,

Xida Aiij^lat ^0^« The tsrins at Lot An^laa «at SIW f«^»a 4 aai tha

vpp«r vrfnd IfSW foroa 6«

At Ffmiaaa tha wind aaa ITS >4 ^^oaty 7^-32. ftor tM» rap tha

viiid radaood ontll at a^OO it aaa SIS 3 aftar ^lah It a^ln Inoraaaa* at

aurbai** 4t I7OO tha wind had ^99mm ^ »»p«b, frtr IB with f Po®. D»?» 24

fr«n ab&oh It radoaa* cost11 at 2200 It was aaath a in«p«h«

Aft San odro

1600 T (,}*> I.R. 32 I).P, 41 jj? 17 loot! 50.0S

aOOO T toj* lUH. 90 ».?• 3r ^12 MMta 30.09

»<r 1?00 to 1900 tha wIimS arax^a* v^Tii?; 16 icaott« biat 2300 to

2400 It waa agala n 8 knets*

Qb tha AJU nip OetalMr l8, tha draat Baain BZOH ted ajyaad ta

tlM «aat bat waa aaiAarad O'tar Otah 30*56 with falllm taadanolat* fha

vgpor winda Khowod alvtrg—aa erar JaUrornla arU tho ^adl^ial woa aov

OT rll^*
'**^ *^ Irebara frer Lot AaflpaUft rwwilaT to tha '3SS. Tha

aarth Moiflo iix; /» .all t^jraadinfr aattward with auoat 30.6O at its

aanter*

fanpavatoraa warat mmmmmm |^ mgjaftt ;r-'?7, nana 23*20,

aad tiot Aasalat 71^ » tkawiair ?a«hr> air at Lot <Vi^^laa« Ftmtam had

wind fren nv 27 in«]^«h« TUtty aad G6»lP« Thlt wltid had iaoraaaaa trm

9 in«p«h« at >?00 aad i-aaohad 3> r .p^h. at 1000.
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Aft nasi 7«dro

OPOO ? 62® B.H, 22 XUP* J2 «H» ol««r 30.02

X200 f 62® »»H, 27 !)•?• 39 * 13 to»ti 2>93

Gn ii» ^•..« ' h:> !?«3« HIOR Mw «Mi only >0«30 iritb fallins

ft»«onoto8 •^ at xh ' toneurd liot Aa^relof falling w;» A

Aeflnita tpo«gh ioA »ow fenrsod o»«p th» Qulf of Jallfomia 2^«% at %wa«

Th« tippor idadto thmroa TH t n ^ foroe 4 naar Lot iMr«&««» TlM north .I'atolfio !U3H

«At atill aiJixf«to>ili- li^' >^^f'^ .-^.bO 5>t L 47 ^ '^V. •

At TKMttaM tli« — . - -•,. i,» T ao^, n.^. 30i aft« tOOO

tiM «tm4 4A«d A««9i %• 13 a»9«li«» ti« Ant polBt (pttdyAllsr InerMMd and

th« t«n^mtiu!« dewtft—d •« that this oontlfluid Staia ABft wlsd at fontaaa

ay ¥• aoiuiia«z«d to hare aa(!ad» Loa Aosalaa bad a T ao'^aad &•?• 38 with

mw wind foroa 4 at 1500, lAovitig i^^ttiA air*

Hm emdlaift «aa m*^ j^^* T at ^riwaawuaaa M? Dagsatt T 73,''

D.P. 35, '^^atto 7 •»**, D»P. 18.

At i^aa Vitiro

XSOO T M^ R.H, 30 0,!>, 4M W U iBMta i0*«f

3000 T 6t^ H^H, 68 D«1»« M W 19 tanota 99*00

At Fonttma tfaa wind «aa N S4 s,p*h,, T 80®, D«r« 30, bat aftar

2000 tba vlafl daaraaaad to N 13 sup«h«, aid tha dav point aad taniparattura

gradtially daavaaaad ao that tha oeatlanad fMHa wlAda nay ba ooaaldtrad to

hare en^ed.

At an ""^adra

1600 T 90® H« !• 30 B^« 48 W U ka&U 88),8f

8000 T 88 R«H. 54 D.?. 94 W 18 tcaota 89*00

On tha .Tanlt« of tha mh a |,% ^^^ ,^^011 had haaa aorliie

turn MV t« S8 «# af«r wymtng, aad fraA i^ Ir •/as no" antorin^ cmtot tha

MT? atatoa, oeualn^? a daaidad daaraaaa in aarfaoa t«q?araturaa« Tha Jaolfie
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HIGH WEB ••nIerMi ot L 47 / 147» 30«d0« T'i«Mtare« hid now b^gun to

ri9« oT«r tto M ttotda* 'Aro «idit#s ««r« bcglanla^ to •ipp^ar on tho

HIOH9 ona ofllorinB <'^o' "*n«kiBgtOtt aaS Or«0oik, tho otter oxttsullag

south «t /( 135 ?•

Ob tlM raomiiM; of Cotobor 30 tho HXOR appoorod aimllar to

t)io foanwr wroniagy at this ttna th* linear wiada orar tha Vff aoaat at

hU^ larala naaro forao 8 fron tha W% aad a iir^ mm basinniit^ to

font in tha (^raet Jkiattu

On itia aTanlBfi oHr tha "^aoifla RtOB ted vetatod almost 9 aat

S asd a TAW waa foBmiQ^ orar ntah* Iba sppar winds oTar tlia Riv atataa

wv now nodOMta waatarlr wlilla at HaddtaK^ Calif. , thay wora W fttrea 10

at 14000 matava*

kt am iPadio» '^otobaor 80

oaoo r 55^ 0.^. 55 ^/u 79 b la mwis 29*97

1800 T 54<> D,P, 54 H,H* dd it 8 ICBOtS 89«9t

leOO 7 87® D»P« 57 lUB* 84 Wt 80 iDBOta 89,a8

8CX)0 T 86^ D.^. 88 R.21. 94 W 8 lOMtS 89,98

On tha nojnulne of Ootobar 81 tha r^Mifio HZOH waa aantarad at

L 46 i^ A 1135 , ?cl8 if aad St aad acaim a wadca aKtaadad into tha acMitfl

at tha northarn hordar of Califomlat «^ * BXan cppaarad to ha fomii^

in tha Cir9rxt 0aain« 1%a IJOV waa aow ovar ^/aatam Colorado 89 •TO, Uppar

wiada wava s foraa to a aleag tha aaawt.

Gn nm ^rmtbiH af rmUlbmr 81 tha HOW had aowad to Kaw Maxloo

and thii raaifla in ma aantavad at L 45 N 133 9. , 30«S0t ita mia

axia H ana ^>.:w with a wadga WKtwidia^ Into tha iraat daafia.
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!)•?• S5 !(«H« 74

D.?, it S,H. 74

At SMI ^

oaoo T eo^

uoo Tea®

lAOO T «S*

8000 T 80*

IB4 kMM
asr T knots

88* 15 itmu

WS 5 lOEi*!*

80.d?

89,88

89,93

CM«Ml Aa§9 ftsA ftov ViSM^ «•• 9nlT « tMiigh i«»aali« of thm l/)^

vfeiieh liftd b««ai iB M« Mflaci«o« Tlure mui « aiOfl 90*90 OT«r TaiMo«r«r

«[id aaottair 30*90 at L 43 A 130* Tlui iB9i^mn trtKH !«• AngolM v«r«

now toiijpd iSDU

ft «to tlM Of tb* fimiliiR MP 0400» fWUMI tai tt «toA MV

84 Eup.h. TUJty and T SI**, y, . 20, ^thile at 0400 It H • -- ^- 6 nup.h.

7 58®* O.P, 48* TI^ wbKS IwMUMd mtU UOO «fe«a it ...

gm%7 T 71^» i)«l\ 17« »d tiMB aiM—Btt vmtiX 1700» after which it af>ai&

i»or«aa«A«

At SM 7«8MI

0880 T. ig* D^. 94 R,l!« 94 n8 30,01

1800 T. ii" D^. 88 n,iu 70 8Sf 15 89*97

On ttii <iv«Bing of Oetol»«r 88 Hm oroat Baata RKSI aaa aaatar*-:

o^tar Idaho ao*84, with a iio8go into tlia ^^ifie aoA aaotfektr oooth into

%k0 Oraat 3aain, Tba taoaoadlaa vara ^4 ov«r Hofa4a*

At WtmUmm Htm vlaA «•• H 88 bup«)u» T 78^, :
•' • M, aad

^o unpor atfida orar tHa loa Angalaa aroa vara IRTf, The itind at Fcmtana

JaBraaoaa to 48 is.n.h. '^uatsTt •% 8800 ftaaraaaaa aad a<(aln inoroaaod at

0800.

At am ^%«po tlio Santa Ana bogan at about iil«it^lit. At 3300

tha aorfaaa vlada for tha laat hoar ted aytragad K8 17 toota and by 0000

av«ra8«A SRX 81 Iraetaa ineroaaiqg uittll 0600 Oatobar 88, vbaa thMf avaracoA

Y f I

'
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44 tanUim

At S«Q

1600 T 65^ D.P, 57 H.H. 78 W M ti.90

SOOO T 40^ D,P. 80 i^.H. 74 It t 80,99

On tte Boamlai^ of Oetob«r 33 th« HlOii «•• oMtflorad over

Idaho with wedRM to / over the ^««lfio and to tho Sotith tlirotagh tUd

CSrsat Bttslxu Tendoaalaa tmra •till *Z In the ^^raat Buln* The gpNtAimt

in tha vicinity ot Los Aa^^ec «m ebool ^^*^*t ^^^ ^^ io^ura

IS in the Groat Jiaain« bat orar tiM aoaatal aanataiaa th»y ware RW,

daa to the Barriar /^eet* !S%a t^^r iriaAa at FlraanOf Calif., nata

W& foroo ?•

At FoiAaao Hia irtaA «»• MKf 84 a«p«h«» T 88^» D*v, 14» aa4

at aan T'odro wfaA vaa IRS 40 imota*

Bux^im :, Calif,, in the San TemandD 7allay, had eotten Foehn

viada by 1700 tbe vt^viawt evanin^, vrhaa thi^ baaaw 118 f m«p«h, vith

T 71^« D,r* zXm This wind laaraaaad at 3000 being N4 85 aup.h,, and

at 0000 m 40 Tun.h. with T 44« D«p. 88. By 0400 the 8Sd, the vini

daaraoaed to HS la n«p,h«, T dS^ ^v^* ^"^^

At San ^edra

0800 T. 48^ IU^» 88 H,H. 84 OB 46 30.16

1800 T* 88^ D,T>, 39 n.fU 83 X ST 80.18

On the QTeniflR of Ootobar 33 the (fireat Baaia BXcm. «as 90.68

vith «ed^^>ea aa before, bat the ieobara were now more lpraf;;ular a^aat of

the ooaatal naaataina. Th» tandeneies about -^ at the oenter. tlia

isobars frori Loa Aagelea wera atill goiandly UiL aad the apper winds

were also RX*

The wind at ^jfin ^odro had deereased frora :i3^ 44 ^ota at 0600,

until at 1900 it was iifJ^ 10 knots. At Fontaaa ttie wiad at 1300 was Wf
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86 BUp«h«{ tli«M viaAa oontinuod fion R loA KVW, b«ecmtn> 46 a«p«h,

at XIOO oeto^K" 84* tiMi dmrmmim to 1«m than aso rn,i>,ii* aftar 1400

Oetobar SSp wlian tlw tamarwtura x«aa to mP F with D« . b. Izida at

SttB Padio ranaiin^od norttwirls tut vaora laaa than IS :aiet0* At Burbank

tha Foehn wlnda eoaliaiiad u&tll at 29CK) vhMi thay ahlftad to a 5 flup*h.,

T «9» D»?. f

.

At Son T^

lioo T. M D«P, 91 R.H. M W 16 30.10

sooo 7. 67 ii^\ SI R«a, m S 14 30.U

m&mmMLM.mm^iL,kJssLj?2i^iujga

HovaEBOer 1 P»>4« a wave whioh toaA 'kmm aorios «lth lov

liroaattra oantarod at L 37 ^ 1JS4« wa saorlng Into tha Oaliroxnia oooat.

Thira vaa a ivvm 30. ao la tha (hilt of illaainu

9f ]fov«Kbar Z JMU tha Wt ted aovod into tlia Ovoat Baal]i«

fflTlBC 6 WH 89*50 ia SV MoTado nd rain«

Xoraoibar Z P.IS« tba Um hftd laoroA to Utalu Tbo uppar winda

bolow sooo ft. alioirad 8Si 105 m.p*h. at r>aiita I^» V foreo 19 «f«p,h«

•laniK tha So« Oallfomla aoaat aai Jf llc;ht in uragon m4 .maMBgtoai

At larale atiova 9000 ft«, Santa Ba ma 3W ICX) ^•n•h•, ^a 3o« California

atatloBia varo J, ' in oragon aad laahia ton vara NW «d N 35 to

40 a«p«h. Tha Pp inORi had axt«dad aouthaard aaA «aa now 30«80*

Itoywfcay 3 \«M. tha Wi had moTod sad waa eantarod in Now

MaoEioo 89«66» tho HXOU va« new eoakaxod about i. AO X 138, 30.40.

Tho wlada holow 8000 ft. W9f l^ht asaopt t»r tho warn

aattor «t tha t/W ovor ?iow k»xico i^tore thoy wore sw 40 ««p.h« Abovo

8000 ft. in 30. CallfomiOt !?awnda aod CoIoi!«do« tho wlada watro w aai £PV

m ^.p.b, , ?rhilf> o7ar aohln-^ton and Orafsoa ^lay wairo K aad Fj. 40 ra.p.h.

« fil «



tlis P9 HXGH IwA i9or«(l JSMtt to the Ma.re,^rM^<- Proylzu»98

of CaitadAy Imt !e air wM •vldcatlj ooctti^Tiir' th« 3r«tit 3a»l& to tho

mr of th« um^

IteiiTMMraituroa vcupo nuoh lover thoa Maaonal In tlA Qwat

SMia*

Horwifcoi' 8 ^•Jf« • nodito teft #»«r»o4 to %allA ooath or«r tho

Q^poat BMin, Vm KJm hod iwrod %%t(<^^Mcuc^ 80.70 naS tlM Poeifio mm
ymm 30*80 at atotit L 48 /^ 137 aztaodlng for Bouth*

'Ao olBds olms tho ooeot ooro aoo VSt is the B«rtli» booomigg

XW ot aoa Diogo nlth IIjb^ wlado bolov eOOO fl« aaiA foroo 8 obevo 6000.

Bihiiid tho W^ ttfl wlfiSo ««rA 9tlU Sir«

lof«ib«r 4 A«s^ tli« G»oat aoolo iUSR woo ooll dovolopod

oontogpo4 oror tho northom NorAor of Ttnrodo 30»flO« 1!1io ^aeiflo HlSlffl

«oo is about tbo sono position oo on tho prorioaa ma^ but ito lovor wo8co

ooo BOO Wi oni 3S«

fho mt'»iir vlads boloo dOOO ft. voro li^M foriable, b«it i^to

8000 ft. th«^ V -' ' V * Uoi^lii- the e^toiv of tho oooot. la

tbo ciroat Booln

S^€eibor 4 \'Am tie aroat Saoin iltTJi woo 30«d2 at Boloo, Idaho,

trppop viado aoo ihoood dlvoyfVOBoo ffo^t th« (froot Booia SIOH bolow 8000

ft. but had boooBO TIPS foroo 3 at am imaolooe ood Wf 3 ot 3ob Diogo

with ^ 8 in '1^ Moxloo.

MovMbor 5 iL.i'« tho Gkroot 9o«S» RXOH ««o 30»80 just aorth oT

WfBBiaaaooo the &^cltlo it too at L 17 A 137. Vpp^r vlaio voro ^! t

to 4 oloar; the 8oathtm Oolifozaia oooot K' 7 over Mohiogtoa oad 2 to

4 fron :iJ oaA JOGi iloog tho oottthorn «ootol roafroo.

• 22 •



•x^rloBottA 50 knot viri^ fmn th« i^ast off tho CaXlfamta •«••% bmot

P«d]»f but th» miiylwtw vtioelty re«Mrd«d «m 84 n«p*h« at IBSO wmtmm

at 0700, ^^hlch la atetn Ikalf tJie TaXoollqr ustnlly raocrtod whas a

Bt^li 3aata »aia la in ufogyaaa , (aaa ll;<r* 4)*

Daoaeabar 1933

na %to asndast of 't>aa«ilMr l/i! l^ia aeifta T>oi«r freot aaa

Xaeatad* Hdlaatarly andHa? blind to tha aoath of a '
I oantarad at

L 39 A X40» aM rvmsdsitf; up thxoagli OaH'^oralAf NavaAa and Itebe to

aa ooalualoa ovor Jteaaa» A mow fiont with a 4ooi> oooXualea aaa looafeaA

aouth of Diitah F!ftr?>or aaA axtandlas «oat«ord«

Bf «t)a ^nopnt*!^ of X^aoanibtr t^ lt*» oli Pp froet boA MtroA

oaataard to Kaa ^'iisarlco with a !/y? a»wr f?gbrar. -!», »j.1 tha occlriBlon tssovod

aaatward to iaatetobaaaa* Tba Tp RZOB a«a faadlas a AatniAlas ^ ^iv

Into tba Oraat ttaaln and bulXdliv? a? a HX(9 tbara ablXo tbt ^Ralflo fllDH^

««a bala^ dl^lsoed »:.ut^)%rd. ?9ia aaa Pp ftWMt wltb a aarlaa of ooaXadad

asraa oa It bad siorad 31 «id Ita aDtttbam Xlnlt aaa about lat« 39*

Dao«^bar U W^ tba Qraat Basin BI9S aaa aaotarad nortb of

wiaaffiittaaa 30,44 and a IHi^ t8«8t aaa aantarad Is tb» OoXf of AXaaica;

thara aaa a 30,M Taeirio iVm i^battl L 34 < W faadln^ air into tha

araat Baala«

D—aibag X9 s^U* tba gfadtaat bt»aa«i ^i

4d iB.bg. Tba Polar . aoifle freat bad ooattaaad to aora aontbaart

Ale-ofioLi^

and XoBff ooabi^a^ wvr— vara agm»
i|>ad «9 1r tlia Atlantic l/y*f S8«ao

aantarad aoath of .^tcv- ar", ;<<, AXaak^ T5i« raairio ' tis n-^' .; .ao



4fint9r«d about L 30 A 134 m& air frora this xiXau had pr*otteall7

e«aMd tmBAim into thft drtat Sftslii ^GH* On this dajr no strands aunla

Ana winds wara rapertad*

araa Daa«ibar 10 iUM, un^il Daoarabar Id tlia (kfm% Baaln Hian

«aa flulBtainad irtillo ocolualoiui paaaad aaroaa to tbt aorth of It* Tha

Paalfle high aaa novad ss aad aaa stlU avldant*

On Daembar hi a LO:*^ davaloma »uth of tha tiolf «r CallfomlA

and A rroat orientad Itaaif aloq^ tha T/war Oallforata ^aniaaala. Him

gradlaitt raaaltiq^ by rtoea«)bar 19 A^M* bataaiw yfrnt—aiwa S'^.dd mA

9m%mk S9*95 aaa •^l ln«hr^» Tbia Imraaaad by tte '^«?>4« nap to tdS lti«bg*

and at IlOO 'rismKiat*^ 19 a ^^anta Ana bagan vhiah «*aY« a aiiuli—i boorljr

aloolt^ Of ar> ^-^o - a laatad 10 be«Eni« (saa ii , v).



SlinMU Tigfaofm 8 to 9i

SP Dew Point

A OP Bifter^sB* In dmr polAt A» to PM »«

7 P CbnkAlent of prooaaro flroa station to Lot 4agolM or BurlMttk

A T Difforoaoo in toiaporotaro froa AM to ?M ma^ {wmgk la

app«r ioft«tead eomor bj ? /^Itoo olqr ecmdltlon If not

oloar or partly elou47«

Llnoo thiottfrh ooquvtoe show frofttal poooogo

n AaIb

3 Staow

M MlsolBS
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In mikiiig %hiM study tb* r*f«r«M« pxwMW* ei»dl<mt is takm

wi that from ^iaB«ni0oat II«i«Aa to the '"«fttii«r Biir««u mutation In Loa

Aflgalaa for aaaaa bafora 2988» and for eaaaa durine 1935 to tha ^«athar

Bovaau 3^tloD In BiurtMuik^

It woulA ba battar to oonaldar tha gradlaBt to :>an Padro HuWr

but axftot praavaraa ara not avallabla aa on ahlpa of ttui Naty prasanraa

ara reoordad at 0600, ISOO, 1000, and 8000, loaal ::itandard Tiaa, whlla

tha vaatter rmr^ reading ara fbr 0800 and tOOO ii«S,7.

WlnaMaiiaea, 400 allaa IBIti ot Xab i^aloa« waa ahoaan aa tha

rafareaoa atatton In ttaa Oraat Baain baaaaaa ^at of tha high praaaora

araaa aaca to ba oantarad oithar natr ^ttoaanaoa or noor^ of It* Dafigatt

aboat 100 nllaa AV8 of Loa Angalaa In tha Or^^t Baaint nay ba a battar

atatlon for rafaranoa than 'flMaanaaa, aa It la not at aueh a hleh

alaratlon and la naarar aan Padro* Itowanrar, i)a«ptt waa not arailabla

OA napa atadiad until 1035.

^ith etotlons at r«f%att, Taa /agaa, Paladala, IndapaBidaBBa»

and othar iilaaaa in the ^ra&t liaaln naiar tha loa Aagalaa ai^aa, atudiaa

af Vf9maf9 gradiosla to auen atatlana flboold prova of sraat TaXua*

Tliaaa atatlona tMva ^a advantaoa of bain' nt lovrar larala

and haaea laaa aubjaet ta radaatlon arrora than ^iananaaaa, Toaeiptiix and

lladaaa. Thigr will ahoa a gyadiaat vhiah will act aora diraetly baaauaa

naarar, aa tha gradiMt ahleh oota to fovoa tha air out to tha Loa Angalae

3Q8ln la tliat aatlag on tha aaatara alda of tha ^i«vra &iadraat aad hmaa

ahottld ba *^iova aignlfiaaat than that froa aoMO nara dlatast point*



Santft Amui hacr« oeauirvd ic;lvlni7 aT«e«g« hourly Telocltloa of

80 knots iSU, with a caraaiont of as low «i .40 iii«h<;« to itiimsBuaoft*

In this easo, .JOosnibMr )S0« 1M9 (Fig* 8)» tho Ssala Ana lAStod U hours

b«t «as seoomMBilsd ^y s LOW vAiidi foaaod south of o«n Dlogo and iBOfsA

test to /krisoaa*

Hm hl^cbMt grodlAt fomd 0Miirv«d dnrlJip, ths 3«iita Ana of

Ostobor 23» 1936» «h«ri It raaohed .OS In.h^ to WiBa«maeoa {nr,, 3),

This saYS m«i> winds whoss hi^sst hoiirly avoresa aas 44 knots*

0500 Ootobar ZZ tha smdlcnt to '^unaKiiaaa vaa ,30 in.hg*

and frlS in*h@* to i)as8*t% alian tha isa&ta Ana winds startad at Jrteitana*

At 0400 tha wind had baaa ? 4 BUT).h. , T 99» D.P. 4S, by 0500 tha wind

was raf^r M n)*p«h«« T 61 and l)«r, o. rho ^aata \na did not start at

San ?adro until aidnight of tha aana day* with a gradiant of .65 frca

^lananaaaa and .84 from Dana>H«

On Ootobor 17 x*iu, 1995, tha gradiant raaohad .46 in«h8« to

""timwMiin aad ^BO ia*he;« to Ua<«att« Howavar, no Janta Ana or JRI

winda oooorrad in tha Harbor during this nt'-ht. Tho winds wera NS 81 kaaia

at 8800 th» 19th at «100 thay had only ataracaA SB • at «K)0 thay had

awar&^o^ 13 imots. .J^irinf^ thia ni^ht tha daw point at San ^dro had

droppad frcB 08 at 8000 tha lAth to 34 tha nast nomine*

On Daaaabar 15, 1890 at 0000 tha gradient alao raaohad ,40 in«h%

to ^ianaraaaa and •Id to Da^igatt* ^iowawar, on ths 14th both • . and ^.M*

M9a ahowad »ZZ in.he* to Da^ggatt and .37. and .40 to 'inn«imeca. This

ivadiffiit did not Txpoduoa a ^anta Ana*

Dozing tha pariad Kovenbar 4*5, 1955, tha <i:radiaBt toioantad to

•58 in«h^* froRt TinnoBaaea but no Santa Ana winda raaohad tha surfaea at

San Podro and tha nppar winda waro not as stroft^ aa on othar oaaaaioaa

• 27 -



Tbt Hdr«n^«r 1935 9A8« abomi « hl^iMr ^imdiait than imy otter

MM stuilUd* vhleh ftallitd to pxpdaoo a S«it» Ana» Tho big dlffomwo

la this e«M vpoors to bo that tho air whioh fonaoa tho BISH flowod

•reima a um vhioh atovod iato tho Oroat Ba«iB far aouth of tho path of

M«t t/MS)* T%io ayaoptlo aituatlon ahova that ^ lanat haro oroaaod tho

lloolqr MoaRtalaa aaA oadwpod tho Oroat Baain. Tho lov ttuyaiaturoo vhloh

foHowod tho paooago of tto liDW tend to ootifirni this*

Lopoo vatao in ?o viator ara atablo or ahov a ooaoidorahlo

iBToroion to hJMch lovola* Sueh air gMoralljr folla to orooa tho Roolcy

MoMtaiiia booauoa of its atablXityt and %r tho oana roaaon it would

hcra difficulty erorooniiK BKmBtaia paoooo of tho Coaatal Auiso*

Ooi^oto data aro not aTallablo f^r tho porlod ^luroh £7 to

fWbrwuqr S» 1996, vhoa a |ppaftl«it of .iS in«h(?« on 9«broary 19 r«M«

failod.to OTOD dloaipato tho flo^ at tho Tkuibor^ whilo oauola^ a 58 n,p*h«

wi ' ^Mrovort «» Muroh 1 or S tho oono srodiwit eouood

«1: to at tho l]srt>or,

V '^ la Fl«a, 8-0, it oaa bo aooa that

„. --clon 1- . „ i-oat Main la not tho ooa*

trolling faotor la this prdblflra.

Qao vary iaportoat faotor vhleh lOLajm a part la tho gfodioat

iroduoias . aata Aaa wlada ia iStm gradioat to tho ooat of Qtm. Podro* It

appoaro algnifieaat that in oaooa irtivo th«ro la a ooparato Hloa ia tho

Paolflo or ono oAoootod bjr a aaddlo with that ia tho droat Baaiat aaaia

Aaa oinda do aot oaaily roaoh tho autrfaoo at 3ob Podro* A oarofal

aaalTsifl of tho Tsoathar latpa at Ootobor 17-13, 1935, i>ooan£b«r X5«Xd, 1955,

ahova thia dlatrlbiition of ^i
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t% voold b« aiffle^Ut to gtf| an •eeomt* taIuo of tho avftAlMfl

fMn tht Paelf le oar to for«oast ttet fjrftdiaat at pz«««nt; ho»«r«r. It

oat b« ooaaidarad la this pro{iI«m« ^l«i aaaurato ol>a<ar7atioiia fi<w

aaa HleoXaa laland and aova aMuntta vf—^Jf obaarratioaa tram ahip

atatlona* work oan ba dona in this line at aom futuara tl»a»

Until a atttdy ot QttkUt. Ana vinda la laada uaUws; praaauva aafa

Arawn for pv^r9B radaoad or raiaad to aona laval aa tlia 5000 ft. la-ral,

it will ba nroblesoatloal iriiat ra<ftxotion arrors antar Into tha praaaaraa

raportad by tha C^a* Baaia ataticma*

Tha low taoparatoraa iailvg fha Iwaaibar 1935 eaaa

diaeaaaad naj ba tha axplaaatlon for tha apparant failura of tha davalap-

aat of a ^ianta Aaa with auah a gyadlant aa ^SS in tm* froa ^snamaaa*

9ith lo^j taisparatura tha raduotion arrora fiwn tha hld^ laval atationa

nif^t ba eoaaidarabla.

£arly in thia atady of ^Saata Ana wiada, mt attaivt aaa aaAa ta

aarralata taioparatara dlffaraaeaa bataaaa Oraat Saala atationa and Loa

As0alea« vith aena athar faetar aaah aa v p whiah lafluNwad tha viadSf

but BO aoeaaaa aas aisflovnt ahmsi: thla Una of aadaavttr*

Conditiona of laa haoldlty aftan aat in at Jan ^adro without

balne followdd by Saata Ana wiada* ??han thia happaaa taaqMratora viMmm

about K)^ F abOTa aonaal far tha aaaaon* At othar tiiaaa fa^; aay bo >roaent

until Just bafora strong Saala Ana wiada arriva at tha aarfaaa in tha

Hurbor. Tith thaaa diffarant tan^patatara aenditicme, ooribinad with

Irre^^I&rltiaa and tha ftadaaantal uaaoaaarrativaaaaa of ta&iparaturay

no racogniaabia aorralatiao eould wall ba aq^aatad*

* to •»



Stedy of dmw point diffOFineo off«r* •. poaaibilltF of bott^r

roonlta booauM tbo dan point of tiie air is raoro eooMnratiTo xmm

taqporaturoi honofTor '^atlMir BwMn stations did not rap«rt daw points

until reeontl7«

Aa «ltaiq;>t to stadj tht relet iva stability of tho air whiah

iiusts bi^h Santa Am* sad thoaa lAtoh raaoh ths snrfaea raost ba laada

by indiroat asthoda, aa Oaattla sat SpokMia mn pr«fsnta<l by aaatbar

fMB nakia^ s«gular lat^gmph. aaewitat and th«a ara as atationa in tba

Oraat 3aain irtiich aak& tlasm*

Aaatapdlag to lU C, UlXatI ^lumHamt Mr Mass '"ro^artiaa",

Pp air with a abort history orar tba aeifia baa as ali?»at adiabatia lapsa

vata in tha loaar two leilflBistara and tiMit witb a longer trajaetory over

tha ooaan baa a mom atabla Inpsa rata at ijaattlo* In tba Oraat Baala

it aould ba «cpsatad tbat "p air would rataia awwabat similar Ispaa rataa*

Tba Oatobsr 1*65 aaaa »»mtB to basr this oiit in naay rtrmotmm A 7 ia

graatar with old«r Pp air aaft f is loaor, -.4 In fj-onu-^.l r.h« '^ of ^^oro

vacant Polar erisin sa«ita to ba lAora unatat)lo,

VifS** 8 to bavs a aolunn A r whioh rapraaaata tba abaasa ia

tanparatura at tba atatiaa Uram 0000 US«r« to 8000 U^'^.T* This dif-

faransa aan ba aaaaidirad as a jaaaaura of tha stability of tha air abova

tba atation ir aixoaaasaa ara aada for o bangs af air naaa or diffaroneaa

of alooA eoTor or ifinA raloelty* ft»rttiaataly tba air in tba Oraat Baala

ia relatlTaly eloudlaaa sad wind Talooitiaa aaldaa asaaad foreu 3. Ia

tha fitToras rafsrrad to« oXoud corar la ladieatad by tba data • naaniag

cloudy, aad a partly sloady* t^atal paaaagaa ara in<Uaatad by a liaa

tisrovbE;h tho tabulation.
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If thB lapM re%« t a ttatlen la adlnb^tie amll dinrsal

aiff«r«BS« In t«iap«anitixF« would ^« exptetvA w th« hMit would hm

dWTled alAft rKpidly hf ooarMtion* If th* lApM rate wwrw ataU.*

•onaidarable dlvmal ahnfta ia tanparatura would raault*

Thipa are othar faatoora thai th» itvaa naatloaad whiab would

InfluanBa tha dlffavaaea of tanpwatiix^* but thay aaaaot ba allowad for

at this tl^ta*

If ^a faator of di ffareaaa of taiar>aratiira ,4 T ia aonatdarad

for caaaa wh»ra eonplata raadiaga for aeraral daya ara arallabla,

a*<« Oatobar^ ll0f«Bkar» Paaanbar 193S, Jamiary l^^S^ ^tobar 1933« Fab*

vmry 193$« tha diffaroaaa Is foond to iaeraaaa until a aaw frontal

iwwaa^ ia axparioMad at all atationa aaoaT>t fonopah. iMa would

alioa that tha air ia baiag atabiliaad*

In tha Oatobv 19S5 aaaa» tba air Draaent bafora tha front

yaaaaga about Ostabar 19 P«M* would ap!»aar to ba niara atabla and waxtaar

than that i^Oh foUowad*

In tha Naranbar 4, lt95 aaaa, :^' r>.i-^ty^ <' t^e ";ro^>t. '•*^.«tn

hf Hoffonbar S, eroaaiair tha lloalqr Mowita ndar tba influaaaa of a WK

whiah Tmased fron tha aoiflo ta l^aiaa* Saw auah air waald ba aodifiad

ia problanatiaal but tha tavtRtlanaa atniaad bf mulh a paaaa^ ahoold tend

to brin^ haat doan and raaka tha air laaa atabla.

^0 air in wintar owar tho Plain Stataa haa an inraraion whleh

MEtanda to wvej hl»h lowala and ia warj dry* Aftar a paaaaga orar tha

flaalciaa into tha Oraat Baaint thla invaraioa will probably not ba

antiraly teatroyad*
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T)» ttmtOf A T itt F|#s. 4 t^omt tlM air to b« r«liitiY«l7

•tablo md A DP «r ohaaf!!;* in ^tm point dxirlAg tlM tey oHovo o ooa*

•Idonblo ineroaae* Thia Otta also bo IntorprotoA «• raowiiBg otablo air

for the diuraal iMotlag voold toad to earry tho raoiatvoro away f^em tha aarth,

thoa daoToaain^ tha daw point ^ rlnr; t'<@ oy* Aa daw polat In a fuaetlon

both of tOBSHnnitura aad rolativa faaanldttXt a aonaldavabla loaa of laotatura

aould t«U to daaraaaa tbo dav -xjlnt a?an tlioo^ tha tieiqparatura looraaaad*

ampfl^riaaB of tbiaa faatonia dav polat* taeasiaratura, A IP

9mA A T in ttf Ootobar ISOB aad TkjiwmSbmi' Id: 3 aaaaa vlU lUuatxata thia

9oint« ma daaraaaa la daw polat fion aoamln^ obsarratloft to thm aavft

aMmlBff duHn? tlia tint an unatabla air oaaa Is ovar tha atatloa eaa

ba aotload* Durliu? tba parlod Ootobar »Jt ^935 to Ootobar S3, 1939«

laatablXltr aaa ba aotload and tba oppoalta affoct durias tha otbar

porloda la Ootobar 1980 aad Jt^tfambar IMS.

Tatoolty " •'

^;

"
,.

Tte ovrfa, Fig« ^

aforoga hourly alad valaalty oa ahlpa ia 3an radro ilnbct aad praoaora

isradlent fioa ^muMBaoa, tfatada* to the rlalaity of tta Hu^or*

Tha appor part of tha eur?a la |H<obla«atloal aa oaly thraa

polnta ara aTallabla wid thooa ahoa poor oorralatloa* It la thoasht that

tha Jaanary liS3 oaaa a^uwa a hlish oloclty baaaoaa t?)>ia oaaa foUoaod a

frontal ^aaaa^. l%a HaaaMhar 199S oaaa aaa aaaaad by tha olroulatloe

halaaan a VSW to tha aoath aai a HKm In tha draat Baaia.

1i(9n arumrh eaaaa ara svallablo for atady» It will probably ba

to^md that aorr^ for pnra praaaura ctadlaxat« daralopBonl of IjO^ olrotOa-

tloas aad aonftiaatlona of thaaa faatova with ralatlra tnatabtllty doa to

tjpa of air niaaa aad froatal affoata aaa alao ba founds

mJHt m
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til* vpmr winds rsoorAs at 9ui i^*dro «vailabl« for Oetob«r 1936

•how lo TeloolU«s oT«r 3 s/mo* in th» lower 1000 aMi%«rt before 1440,

C«tob«r S2« A% 8055 %ho aurfftto viad was Ktf 5 m,p«s«, inoreulne %•

17*4 nup.a. at 611 netOTB^by 8245 tho wind had Ineraaaod to SI a*p.a.,

«r 47 lailos por hour at 990 oatara irtieara It bad ba«i l;>«3 in«p*a« on tlia

irartoua 80tindlii% This aonaidarabla ijiaraaaa in Talooitsr in tha vppar

air in a abert p«rlod is aharafolaristia of tha dafalonaaont of Janta Aaa

visdOt in tboaa eaaaa for whiah upper air oba«rvatloiia are aTailabla.

Aa far aa the writer ean aaa at thta ttaa^from tba iqn^av wind

obaarratiMM aYallabIe« tha wpper winda at 3aa Pedro offer ae eriteria

wbieh ean isiTe »oriiiite indiaationa of ili« a Uaata Aaa will or win not

raaah tba aorfaae.

the u»TM»r ^nds in thu Tisinitor of Loa Aagalea^ in aaaas where

there ia a oreat iJaain iWlnl wltriim:. ^.i^t acco;4T>k.:/iu^^ -.i) to tba acniUi^

ahift fro^a between Vi and I^ to betw«>an ..^ ^^i^ 12 in 13 to 24 hoitra before

a Santa Aaa oaonra. In aoiae taaea it apyaara that tba talooitiea abow

80 Bu/a* or ;iare before the Janta Aaa reaahaa the aarfa«e« but thie

warnin.: eannet be aooatad an batauaa base or f!ag aagr prefaot balloca

aowadiaga*

other etotiona suoh aa Saa^^tta or Saaibaivi htef baaa tried aa

key atatlona for apner air in<iioatora for Janta Anaa. So far aa atationa

upper air obaarratioaa aloae have proved a key to foreaaeting* tapper

wlada nnat be eorrelatad with tm otiier faotora whioh enter the problen.

tipper wiada muit ef> into tba HiS quadbwut bafore a saata \aa

oeaam but they often do thia without the oaeurreaae of a ^ianta Ana,

^aB'raoorda for appor winda are arallattle for theae aoaditiona over a
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Imm P«nod of tiaia» oott* eorrelAtion b»t—aa tht «pp«r wind dbtorratlotti

RMords of ballOQB •otai4iB8a ov«r the «9ntlre ar«a aff«ot«d»

MBd of ft«rof9Ni9ti •ewiAUifs* frot ^i«n Dlti^ f^lT* «n intas'astliie platuro

•f tb» oooditlona of ^« air In tha Tioliilty of 3an nadiro, tntifortuaataly

ao •arofiNiT>h aaeanta «ra sfalli^la in tha (%ra«t l^Vuila or in tlia Ias

A«gala« Besln» Imt for a aacabor of ymn Hhm Naval Air station at i^^an

Dlago haa naAa tliaoa aaaanla*

DuriiiR tli» parlo4 '^tobar 10 to B4 a vamarkably aoaplata raoord

of tha uppwr air at San Diago la avallabia aa aaaaata vara aaiAa tviea

Aally, naathor pandttin^,* oloitaliaa 11 to 15 abov 6e£« JiqaiYalaot r^tantial

Vanparaturat plottad asalaat baig^ for tMa pariod* 11: drop la tai ahoaa

by tha wt^» IS for ^otobar ^» 1939, end that of Ti^» JLS for ootobar 17,

ItaSy a'paar typioaX for Jaala Aaa aondltioaa* Bia low 9& axtandia^^ to

tlia aorfaoa, aa in Fi^« 13, only in aall daralopad aaa«i

fl|*& tha aaa«iita ara plottad (n tba adiabatie ohart, a loartead

dvop itt 0, T'otcBtial Tai^arattira, ia aboan.

SOB Diago ia about 100 milao frwn 3an T>adro» ao in ordar to sot

a piatura of lapaa rata aondltlaBia at M«a Padio during a ^>anta Ana a

point aaa looatad on tha adiabatie abart {7iim» 19^7) uaiiu; belabt of

mm "^llaon and taoporattira at OdOO. Tbia waa joina^ rrith a point plottad

by uainR taiiiparattira aad pvaaaara at Saa i>adFO Itebor at oexX), Tha v^

aultia(» lapae rf^ta aboaa aosraotlTaly Yiaatablo silr while aoznally tht

lapaa rate batvaon thaaa tao polnta is brolBaa ^ a ^larp InYaraioa giving

a nootbad lapaa rata al^^^oat Isotbarnal, T!h9 aorraaponding eiunra for

aaa Oiaeo oa zaxa aandn .si/j*7od '» l-'-^ac; n-<^Q •'orrf^o ovdlri- Tory oloaaly
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to ill* p8«alto-4iAi«batlo, f^ a fkm^y dtarrwi (Fi«^l irui9) tlM air

bolon 3000 nu arap—

«

d wXX aixad a« tho ai/Tnlfleant ->olntn yroro c1<k?o

tQsathdr*

Th* San Dia«o •••«»« at Uat flatobar S3* 1999 tfMwad a aao*

aldarabla vanaiiig of tha air and a ataapaning of tha lapaa rata up to X830

matora, than a aharp invarsion. 'irlnf: tlia aay the tanparatiura inaraaaaa

t^im* WiUoA f^raa 80® 7 at oeoo to a mndwm of 70^ ? aooattiat ditviag tha

4a^* ^t San P^itro tha rMKlsna taetparatura durliv; tha tey «aa 90^ 7*

Ttilfi 8hoPTn that *^>o If'-n&c rnto wlotura ohaii|:ad antiroly durln.* t.A^: day

ftoi a aonraotlTalT tnatiAIa oaa to n oonaidaamble inrareien*

Tha Po««5b\' rUaf>rQ:i for tho air at i^mn 10:0 rt 1432 8h«>t*or IS,

1989t ahona that tha air haa a I09 9^ aliailar ta tliat In tha A*M* aaaastt

tot ia no» aran mara thoroufMf ' ^ to IfOO artara.

It is raallzaA that tliaaa dia^Faraa wolf afaaa shat naa happaBady

thay do aot In th«MiaalTaa offar aaj ntaAa for foraaant!ii«^ TVlor to tha

aaaumma of tha 3mlm Aaa* Tha aondLtlan of tha nlr bafora haln^ barou^ht

Into this etraa aaanot ha t(bMm dlraotly aa no aaeanta tn thla fiir during

ita traval throii^^ tha Hraat Baaim ava aTallabla*

3ttta Aim wiada ara daaerlhad aa hot« dry, doat lada»« t/uA^

vtadaf and tha Intamratatlon cf tha dlarrana a^oNiaa in aartaln raapaata*

Tha vlnda ara vary dr/, haYln^- a araoifle mtnic'lt7« «» at tha aurfaoo

ofar watar, of only a,9 !*f«Bna par lcllo(anm« miara w la aMfsally 9.1 r una

Tha hottnaaa of tha viBda la not ahowB aa<^ d'irln^ tha full foraa

9t a Santa Asa with alada of 44 knota, tha t«qparattiro la aa hlp^har at

0000 Cotctoar 33 than It aaa at OBOO Oetobar 19 and ^ aftd only S® aaxnar

than Oetobar &!• In silld ^Janta Ana aonditlona with ll^rht or aran aaatarly
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winds t«8p«nitur»s do baoom* rmry maem A>r tl» MMwrn, but in tho

dlrMt Santa Aaa 0arr«nli with strong winds » the air Is not wanasr

thiSB SMSonal tsnpsra^^urss*

#» A>r ths lowsr 1300 mwtsrs on ^otobor S9« avoTagtA slxaMt

10^ A Xsae than tho xastial 9 as did 8ii£«

nth thoso faotors In ralnd» It Is thought that ths qiiastloa

whloh arlsas of how a hot i^iaso of air dl^Iaoos a oold onot ean bo answurod

•atlsfaetorlljr*

Tho air In this «iso is a flPoshM* typa of '*oiar T^ifio air

than that whloh was prwssiat In tiio Tlelnltor of Los Angolost and srsn

thOQgh it Is wamsd hj si^ddOBBOt it stilX has a lowsr tan^oraturs*

• aad «S tiiaa tho air vhleh it displaeod*

Thsjpo was a sotmdlsis avallablo for r.^kano, '.^sliln^^ton,

olowation 910 motors » In tho aorthsm part of ths Olroat Basin on Ootobsr

^, 1935. This gsTO « w
aurfaoo MO 4*8

•90 m. S9f 4.4

•MO m« 898 3,«

8tt0 a, 899 8«f

sftd a 9£ at about 9000 iiiSft«Ni of 896» w «3.

Tbm air whloh ar^noarod at 3tti Diego and ^an ^edro haA 9B iqp 99

1900 n, of 900 to 901» This ia not r ;> Hfforoat from that at dpokaas

two 9ayw before (See Fl/». 14 }•

In the Deoesaber 19 » 1935 easot no sueh clear out d|s90&%iflid9r

In 9i^ appears In the a«e«iits at San Diego (see Fig. 10 )• The air whloh

was oTor apokaao on the 13th« 14th and ISth of Deeenber appears rather

waza» end this t>anta Ana failed bo dsvelop until it sas aided by a LOW

to the south of Oallfomla,

^ith the fortiatlon of a W^ to the south of the Santa Ana area*
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it vould not b« nmmmary tor tho air trom tte (Sreat 9Min to dlsi>lao«

•r foreo air out of th^ Los aii^^mi aroa} It would maraly bava to folliNr

•round bahind the air vhioh sovaa arouxki tlia X/)^«

In both tba Dat«&bar -iid Ootobar 1995 aaaaa, tba gradlasta

roaa to .46 in hg. with tha first influx of 7*p air into tha Oraat 2aain«

tlMRi tha gradiaat baeasM lass. In tha '^otobar S3, 1935 aaaa a now T>

aaa ooldar than tho first thaa aitsrad aad build up stroaig gvadisttta

aad aana of ^a air MMrgad at tiia aouthara California aoast« In tba

Oaaanbar aaaa no Apaah sold T^p air was aappliad to tha Graat i3asin nXdR

but tha low cirsulatioa induaad a flow iriiiah prodtt0ad £3«ita Aaa winds.

Oonplsta oontlnuoun roeords of aarof^ph aauadiBga ara not

•fmilable for atny 99S9b of ^«Bta Anas, but thoaa insludad in thia papar

flttd otbar fraemsntaxy raeords pxonlaa intarastias rasulta*

Mara aonplata raoords trmt lit* Wilson supplarasntad by raeorda

fMoi auah plaoaa aa att« £aha aad ii^m aloNar would prota wavy valaabla

in any a^dy at uppar air aonditiona* AarafVttpb laaorda fkan tha Oraat

BaalB would ba of inaatiaabla valua«

If aarograph aaasats from ttas ^^raat Baain wara awailsblat tha

(Staaation of tha Isipertaaaa of atabilitr ot tha air oould ba dafiaitaly

aolvad* 4nothor and naarly oartaiB nathod of foraaastinT whathar thtt

saafta Aaa would raaah tha aurfaoa,or sot, would also ba availabla* If

ths tsnpavatura of tha air in tha (hpaat liaaia wsra ^oiown tT<m aaragraph

aaaants, it oould ba found ihathar tha air is oold aaoogh to sndaxiso

tha sdiabatio haatiag of tha da^^oa&t to ^^*an ^'adro liarbor and atill ba

abla to dlsplAoa tha air thara*

^^a davioa whish mi/^t pxova of awaa adwantaga ia to usa tha

tsrtparatura of tha air at fiBntana, add nina ^^^grBom i . t t lot, r/'deh
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«oaUi b« th« ftdliLtmtie bvatln.'^ fbr a d*0e«it of 1700 fiMt, a&d 9— it

tte rmultln^ taap^raturo inv« lev Aoufli for tiM air to maoli tlkt

Qu^or.

ThU 4«fi«« aif^ht px<0Ta alualda Imt. at this tlna bo attampt

baa baao aada to pxova shatter or not it vlll invariably i*or^« Lt* D« H«

Collina* TI*S«H« has at«ta4 tiuit thia natliod prcrvaa valuabla during 1039

1936.

Iaobag>

Tbi dravior of iuabf «r a —atlmr a«p la of graat iaportaaoa

in foraaaatlng «aa^er« lAd in terataatiag Sasta Aaa vinda offara sieaifi«

aaKt ^roblana*

Haay additional diffiaoltiaa ara InrolTod in nap analyaia otm

%hB Dtoitad Stataa fioa tba ftoalqr MBaBtalui ^aatf baaaoaa of tba aoattarod

alvoile of ^Ttethar Buraan atatioaa* and baeauaa of tha hi;^ alavation of

tbaaa atotiMia, aoana of ahioh ara over 7000 ft* abova aaa«»l«val and aany

over 4rOCX> ft. i*aaonraa for all of thaaa at«ti<»ia ara roduoad to aaab«

lofal, by nwaaa of ft fomala eoatainin^ ampirioal vaXuoa; hanoo aoa-

leval iaobara ara not truly rapraaantativa of praaaura dlatrinntion.

Tha airways stationa balp ^laka a eloa«r notv«grtc of atationa

and offar oonaldarabla aid in amlvsia. It la trao that thaaa jofmnf

r«p«rta tiro tore erratia than tba o '; jr iiuraau atationa but vith ata^

praaaura gradianta tha drarix^ of iaobara ia auoh aimplifiad vith tha

halp of auoh atationa.

iiapa for ^tobar 17 and 88, 193B« analjzad by Dr* nvarra Pattaraaaa,

aha* a diatinat frontlaaa trouj^h alon.'^ tha aaaatal rani^aa of California*

MftTMi aaan by tha writar wiloh vera drair uaing only t'^o prinolpal ©at'^or

Buraan atationa do not abov tha trooniu



1Mb tvoQKlk mpimtant whm «i VLlfM boilte l» •voir tiM (lr««t

alosg tiM •Qftst* It t« owM«lT«^4 iiCNi ^•99 iMotjtsital^ia aigbt «•% M
a Will ohaa^ln.?, f(li« norasl etxwilatloa of a 3I9II •oiuia«gptbly» (*!%1»

7»oA tte isobttps OR th«» aaiwmwiiytag m^ Cett&iMis* l^ to ^,

l»38» it 8!»p#«r» that wm mm is lMft««4 in %h» r'fteifio «ff %ba Q«U*

fdmla «Ki«st vl%h a <»ir6<!l£i%i«a viiioh aii^t .yX^^ 9^ <m»lme^ mmfiwmt

«% iS&M '^«<ivo* T?t« othor IHH haYin^ laotaypf* «ihi«b iff <Ki£ttJLttiWd wi^li

Alrmtlon uaa&ttftcNl ««ro»a tiMi stwfttaia* ««>il4 ji^^tYa Ti or orf«hor« winds

«t 3«& Psttvo* i7n%h s ssli a«T«i(l9i»«a mesa ?«aaiaias' i-^ %it» IHiaifls^

luifia^ tt sst»>arat« tontsr^only hi<tt!i ;?«ii^ Aass fievs ood'trvad in ossss

•tadisA),

:j;aat«rl7 to ItarlBI J9««l«^1.7 «l»te ssttMitlir ^ «!9str at vwfritm

ls7Sl« fMn ffllS 3.0 ^/« at !?W n* at 0700 on '^etobar , I : , n.. 3,S

m/s ()t r^l ti« at 1800 en tha ldth» I3!I!S 4*6 !•/« at 414 m« at 071') on tlM

Xf^ n^ S*Q a/a at 1115 r:« on tfia I?th« ^.^ IT? to n winda baloa tltaaa

lavaXa* On tJiaaa dataa it ia pvo^abli' tiia p7oi>«2* intas'pratatlQB that

th«f ia a alxvraation in tha aaifia^oTf i^outlisim Oallfor»ia« at Iwar

to ft>]s>ea tlia al.? Aran tha Inl
^

'.a^tam ^'aaa^alAft*

DttVing tha lattar ^nrii of t^a nay tha saa liroeB» «f?««*i a^^ad ir; thia«

ttk aaaas alMSPft tlia asNralflpMRt of a mm ovmt tha Oenut Baaia

nay aoaaa a 3aala ina, tHa iaabara to tha aoaatal tmm^h ai« oriaatod

IB to 8K& twmn this txwu^ ialaiut*



^fidtn a U>i d^mlojiMi to tt» ftouth or aoatlMast of tli« Lot

Ai^^ttlM artta and the rofmmv la hlrh in ^« (lr«at BmIh* tha troogh

la wlpad out and tha loobara r\m fron lfli£ to ^U from tho Loa Angolaa

Whan nora aonplata aaa acNnirata olMMVTatlona of i^foaaora

wimA dlraotlon and aeu&diag balloosia ara aTailahla from tha Paoifle Ooaan

tlM true eharaotar and aynoptio irnportaaoa of thia tro^Kgii oan ba aralttatad*

atatloaa auoh aa saa NlehoXaa lalaaftt Mt, Wilaon and Mt* PaXonar eotild

ba of graat valaa to» amdi i&Taatl^tiona*
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Conelufltans

I. .^ntai Axia Tvinda at 3azi Pi»dro «»• •outt#d b/ tto aiffMraiit

tytHW of flow I

A* Cold Pp «lr foreod out of tte Oroftt Basin by largo

proooaro ^radiants, tfarou^ Ham Coesbftl RKOi* T^sooo

oaA awT Hio CoaotU. T^aaeo*

!• ?p air inOaMd to floo out of tho aooataia p$»mm

hf m Wi? temlm to tho South or dootboaot <tf Su

Qiaeo*

(A third tn>« probably oooaro vhloh io oaioood by prooooro

gradtottt aoooR^waiod by tho paooago of aa aetiYO oold

front vhieh lioo ua aaA SS aad aovoo dom aavo or loao

poTTSOttdiealcr to tba Coastal Dui^)

8« Santa Aaa aiada oaoor at ^o aurfaeo only during ooldar

wmtho ^ th» yoar*

3. aanta Aaa oindo oaa bogin at any tina^ day or nigbtt but

ooour iMTo oftOB dttiiag tbo nigbt*

4« '^han ivsMitro ia hirrh in tha Gtraat Baain and a LOW do*

Tolops ;;H3utb or ikmtbaaat of San Diago, Santa Aaa viada aa bigb aa 90 kaota

dan ooeur with a sradiosi of .dO in«hg* flora WfaKaaMta to l4>m Aaeoloa*

vith a gpodiant of ^dS in^hr.m ralooltiaa aa high as 80 lonota oan ooour*

S» ^«n hi(;h fwoaaara oaoara in tho Qroat BasiBt gvadioata as

hif^h aa .52 in.hg. froa ttiwsoa to tos Aae<il«i sMy ooour without

sausiag ^^anta Aaa winds at 3aa ^odro*

d* HlMA A Saata Ana oeoura Ihoro ia a rolatioa botwaon tha

gradient fron ttiimanrioe« ntl tho ayori^ro hourly Tolooity witic i roRults

at ^'3an ?odro Ubrbor (Fig« 10}*
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7. ntirth«ast«rly "' "arly iaobera extant fton t!w

i;aat«ni sld* of thm OoftStft? and duxlBg a Santa Aaa momA by

hUfiL pr«0atax« In th« Ore&t -i^iohu

8« ijiaat ^rlh ^ast to iSnat Simtii ^atarl.v Isobars aztaaA

tmm tha Loa Aanalaa araa Inland dirin^^ enta xnas oaaaod hy tho forr atlon

of a r/K, South (tf Oouth IGaat of Saa Diaiso*

0« A tbeToagb analyata of aaathar maps la naaaaaair to foro*

•aat Santa Aaa alada aa^aasafulXy* fni» aaalyaia la aidad by naa of

Almaja stationa aa wall aa ^Vaatliar Buraau statioaa*

9a, It la naaaaaagy to feaoa tha atruotura <tf ^i« G&r<aat Ju'iln

air vhlah aiay aauaa a aanta Aaa aa %ba ralatlva atabUlty aaA tanparatura

of this air la an InDortoBt ftetor In daaidliv; iriiathar tlia air will

itaah tha aurfaea at £lto TwSro or naaa out aloft* ^t laraaant only in»

dlraat raothoda aad tfaa lrr«^lar aaragfaph aaeonta fron Saad T>olat ndl

3p(HPUia,^^aahliigtan aro evallabla to aid In tMa datamlaatiaB*

10* !7lth a aaraful nap onalyaiat It la tvaotleabla to fora*

ma% gradlflBta to Loa Aagalaa 18 baara in adfaaaa of tba daralopraaat

of Saata Ana wlnAa*

11* It la aaaaaaaty to aatlaata tba davalopaant of tba *aoific

BZQfif aa If it retalna a ait^arata aantar off tba aoaat it la probabla

tbat only a msfi Santa Ana will raault*

IS. iMlar imeiflo air wltb a ralatlvaly Xasa/* trajeotory orir

tba Paolfla mr Avtamln^ T>olar Paelfle air, will ba laaa llkaly to

prodaaa Santa Ana winda than fraah "'olar Paalflo air whlah baa a abort

tvajaotory*



I3* Mo •«••• ^ Saalft AnM eaua^d ky ^^ air bar* bMn

fooad in this study* but ^ 4a« to its low t^nqpcrtttur* sisM 9«iis« a

Ssata An«*

14. Nto k»y stations or any ois ssmoptio fastor has basa

tvmA ahieh will anabls fopasastinr; vlisthAr a Oanta Ana aiU ba hieh

or will raaeh ths soorfaaa*

IS* Air fLoviir oat of Saa Ooftoaia Faaa praftabXy ia a aajitr

influaaoa in <Urootiag tiM fXov of air fran M, Oajoa ^'aaa to Saata Ana

««S.
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