
, .A A

M-12232-MS .,

,.

. . ,



,.’ ,

,,

I
I

An /
,, ,,

.

d
%walcvmuhs loparc~appdhy

thin, wavy,cirrusclouds.(f%otothn towardthf+.southrast
fromMountahSc/uxd. l.usAbnos,&yBretft Buzwn.)



. .’

L A C lS

b t‘ ~ f 1

LA--1 2232-M

.,
. .“

.
Los AlarnosNa!lonal Laboratory
Los Alarnos.?JewMexico 87545

ABOUT THIS REPORT
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.For additional information or comments, contact: Library Without Walls Project Los Alamos National Laboratory Research LibraryLos Alamos, NM 87544 Phone: (505)667-4448 E-mail: lwwp@lanl.gov



,.
,.. ,,,;

i

; . Contents
.,

Acknowhxlgmtmw..............f.......#......#................c...............................,......ri :
.Atwlracl...,.......;..............,...............;............ ...

....... ....................................t“lll

,.
‘1 Background 1..

1.1 Geography.,...,’....,..,.,,.............................................................................. 1
1,2 Laigc.scnlcAlrnosphciicFI(Iw ?.......................... . . . . . . . . . . . . . . . . . . . . . . . . , .,, ..,,,..,. -

,. .,

Oh*”nrafi(mNt.lwnrk.............................;........J..............l;.....:.:............... 3

.,2 Los Alamos ClimatologySumrnaiy ., 7

~.I Tumpcrmwu.................................................................... ........................ 8“
~,~ PrccipilNi(m ,........................................ ‘ 9.............<........,J................, .........
2.3 ChangesinLalcslNormals..;..!............................:.........:.........................13
+J SurfwTWirds.....................................................;.....L.......,.....................15
2.5 Humidity...................................4:..........#.......................:.........;........:......18

:‘~.~ Sunsbinc 18 :......................................................................................................
?.7 AlmosphcricPwwrc, ................................................................................)9 ‘“:.
2.S., AImosphcricDispersion.....;..r.....i..,,...............,..;........;..;............i..:.....;.:19.., .

,“ ,,,., ,, ,.
3 Other’Weather Phenpmerm , ~ ~, 21

.3.1 T(tmadws~nd~Ms:~,ti;~......,,.,.,.......l............o......:..;........:..................~I
~“ Thundrrsrorms,l.igh!nin~andHai?.........................................................21
3.3 FltMd\...... 22..........,. ....................................... ..............................................
3.4 Wink’rSi,mns . : 23... ................................,;.,,..;.’,....,...’...,,,....’..,.......................
3.5 Ice ~’,..,..............,..,.,..,..,..’....................................................................... .
3.6 Heavy%towbadirig................................................................................23
3.7 Wind. 74...........................................................................................................*
3.s ~ DIM.’tkwc.andS n.............................. .............................................24
3.9 Fog :............................................................................................................25
3.1(J hf)U~!..........;. .........................................................................A.........,..x

I HcaIw%vti..............................................................................................2s
. ..............................................................................................

Phenomena..... ............................................................................ 26



.— .,._..,w- —-
~~&@P’ ● ~;

,,:

, ,

,

ppmdixes
—- -—

‘A
9
~

1)

Inferences

.— .. . . .. .. . . .—.

,lildtvic;tlLir.i:,.II\,.. %’cxhcrSttiIi@I\ 7g......................... .......
D: ;:rcc-@ys... .,,,..............4............ ,.......... ............ ......... ...... ,,,....3}
Gr(twiog+Se;l*mC.)ala........... ,,,............ .... .......... , .,, ....../ ,,’ i n

UnitConvcmiqFacwrs............................ ...... .....!............-............37

41-...——



-—- ——~-——
~, .-i ” %m?rwy Cmterlts

.

~~•F l g— .. .— — ,

RrghvmlIoc;!ltono$l.~1.\I :.I{N.,...,.:;,;,..,..,.. ...,........................ ,., 1
Aerial\ P:ti:irilttPl:~!r;Iu
[~nv;srd!ht”Jrm’v Mtwn[I;:I>........... .. . ..... ,................................ 2

;trtd ~

silcnumbcfs......... ... . .......... ........................,.,,.............................. 4
p srrriwf,tll

,t!(.osAInMtfiandWhIwR{~~.k.... 7. ........ ................................................
Summerand;innud~:wtinIIrccipi[atitmalb Al;ItrntiS,..,,,.,,.,............ I3
Annc:dd;t}”am!nightwindiIIw\I(M1.osAl;iri}tw;tlT&50, ~
~~i:%rG:$rc,Am~G ~n~,~an&.licr;..;.......................:................:.......:.:17

I

fkl

$ilm:md1}.Pcs(}f ..... 4
[ ;tn’d andmedian

p,,.t,ji}l[:]tion~r[4}s/\I,I~I{E,iitd.Wtii[cW*k....,,,...,,’,............... ......,.,.1... 8
*fMm.l~m<-;fns.;mltwfrmk-s’(!91I-lwlj. .............. ,,..,,,.,..:.:.............10
~rcc.hourW.U;IIIIL;~,iirhbksMIWnsht%for.jfinu.a~, ~
Afrii.~vly.mf Odokr ..............;.............;...'....:............;......;.., ..........12
Hi\i~Mi~%lwt%hw~Ctli(vlI(wation+(forIcrnpt.ra!urcatid
pr4c.ipi!:tlit>n)................... .............;....................:................,.....,...........,.30
1,IS~ %; ~ R h d ( b . .

L4nAi;tm”oiandWhileRockc(difigdcf+t’b”-~zy$4652FI’MM-)..........L.32
b)%,4!:iI;;ipi,gmjng-stqwflM;!;1919.IWO.....’............,...,.....,............3-$
V“hik.Rockgrowing.wawmtfnt~,lY65.19U~...................;....;,.,..,:..,.,...35
.Lcri.glhwmvc~ionfat-[i)r$.,,,,.............................................................. ....3!,
TCmpCVtUJW:mdMm(fiphcricprcswrccorwcrshtfactors..................,.39

,.



,,. .

,,, .,,

Dktantpfiirofmaturqcumulonimbuscloudsor“thn&rk&D withwcll+/cl~d anvils.
~ (Wto.takcnlwardtk wthat A41cyPond,hAlamos,’by BRmBowcn.)

.



Pre&ci9

Thisrcpmtisprimarilylntindcd10give[hcreaderi generaldcscrip!ionofLos
AJamosclinla~c.Intiddition,30-yt!arhtirmdsofwcathrxvarialdcs

inclw.tc[hc1%1-1990period.Enginccm,scientists,,andmhcrindividualswb desire
morecomplcwOrdetailed’climatologicalinformationordalashouldread“1AMAlamos
C1imarology;LA-1173-MS(Bowcn.1990).

Bccauscthisrqori iswri[tcnforz largexudicrrc”c,andhccau.w.Englishunitsarcslill
thestandardinNalirmalOccnnicandAlmm@cril.’Adminislrali{?n(NOAA)
mcaswcments,reporting,andpublications,f~miliarEnglishwritsarcuwd.Conversion’
chartsarcprovidedinIhcappcm$ixtocnahlctherradcrmconvertfromEnglishmmclric
units.

ThefmsAlanwsNationalL=dwramry”sEnvkmmrcntalPr(i!cctiwrGroup(EM+) i>
rqnnsihlcformonitoringeffectsofbbnratgwyoptvatioitscti!hccnvimnrmm!.TheAir
QualityandMckxwologySccti(mofEM+ isrcsprmsibfcforOperatingamctcoroiogieal
rrioniroringnetworkandprovidingguidanceduringafio=itdc,cmcrgcncyrr+pnw :.
rcsuhingfroman%tmnsphcricrclcmcoftoxicPnllutanis.Mc[,crwologicaldatnareal~
usedforroutinecnvironmcn~a~as.scwmcnt,‘CleanAirACIcornpliancc.al~~sphcr~ :

dispcrsimrCalculations.wialhcrforcciislin~andcriginceringdesign.Thernctcrmdogical
ln~~crand‘m;mi;oringfictwt~rk’arcmajniaimxtt{)ful~llUS ofEnergy(DOE)
environmentalguidelines(DOEC)rdcrs54[H).I and55(ti).3A,andEnvimnmcnlal ,

RegulatoryGuideforRadiofogitalEfffucntMonitoringandEnvironrncntalScrvcillancc:
DbE/EH-0173T)andUSEn\,ironmcn[alPmtcc!ionAgcrrcy(EPA)guidelines(On-Site
NjctcomlogicalProgramGuidanceforRcguhiwyModelingApplication).

TheLosAlarnoscnopcralivcweatherstationhashc+cncollccfinggeneralweathcrdata
andreportingthatdarncotheNationalWeatherScrvk,sincc1914J.Atthatti~, the,,
BoysRanchSchnoihcganmeasuringdailyprccipifatirin(irrcladiogwmwfall)inwhalis ~
nowb Aiarnrn.Dailyhighwrdlowlcmpcrarur~swereaddedin1918. The’bbgratory
cookoverIhccoopcrwivcweatherswim @ring WorldWarIl. @w EM.8~f~p :
continuestomeasuredailyhighfindlowtcm~rahwcs,precipitation.snnivfall.an’d
generalweather&ndi!i6nsaidr~p&ts;hcrndailyioIhcAlb@~uc ,NaIionalWeather
Scrvi&Offir& Thcdaily’rcporl..atedi@riMcdtorcgkmalicltiisimtstati&s,radio
staIiorw.ncwspapc~andrcpincdqvcitheNOAAwcahr@inand wire=~icc. The
NaIior@ClimaticCam dw rnahrtainatong.bmnavciagcsofmurwy-w!dccoopmtive

LosAiarnosNarhnalL8btxatory
,
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1: Background
., .1.1 Geography

,.’ -.
IIN b AlamosNationalLahoratnryandIhccommunitiesofLosAlamos

., andWhircRockarchwa[cdirII.msAlamosCountyinncmh-ccruralNcw 1.
Mexico.Byair,tk Lah)rakwyisIoca!cdapproxinwtcl;fd)miles{l(M) km),’
NNEd Albuquerqueand2Smiles(40km)NWOfSmlaFc(Fig.1.1).Muchif ~i ~.~

‘ LosAlamosCountyislocalcdon!hcPajaritnPlateauontheeasternflanksof ;.
[hckmczMountains,Thcpla[causlopesdowrrw”ard10ttrccMksouItrcasI,“,.
covcdngadisttinccofmnrc~han15 knl)fromthehascoflhcJtimcz

., ~ounlaifls:(a~roximalcl)+78(Mfl [23~’nl]abov~scaIcvt.1[ASLJ)toa :
~~•Iocatinnjus[,ahnvc!hcRioGrmlc RiverVal!cy(42M)ff flWOml ASL). .,: ~

., P$mc~usallcmaling“~ngcr-mcsmagdcanyortsrunalongI,hcfilalcauslop .
,, , ,linc(~cFig.1.2).Thecanyonsarc150-3fMIfl (46-91m)dccpmd3(MMI@ff ,

,. ..[91-18J@witic.~c SfiigcdcCcjs[tiMountainsIicncarly4Umilcs(tikpn)
lolhccas!.TheRioGrade%“dlcydtiiitsNINEtoSSWbdwccn!hcIWO,.
mountainrdngcs. .,

f

..>;,.

. . ‘.” ...&l:”:g!.’..:::l: ,;,“ : r.,

N@o@ LEbcIrawyi
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tibstruasmuchofhe moisturetransporttidfromthePaeifiiOceanlyingtothe ‘

wcst.SimiMy, Pacificmbisturetransportedfromthesouthwcsz‘@wardNew
.Sfexico the mountainousandro@ terrainin!IW
direction..Finally,moisturein!hewfitcdy flow isalsosqueezedoutbytk
Jemezfsfm.mtxir.%a..itreachesh,s Alamcw.

YofihcmNcwM b t southernedgeofthewsualslotm

trackor,jetSt.:am. Durhg thecoldseason( .mtunrtthroughspring)tvcs?-to-
andprecipitation.Stormstha!

moveihmughN*CWIbfexicocanproduceheavyrainandsnowaltime%and.
s~ortn$!M pasajusttothenorthofNew,McxicocancauseWottgwinda,~ “..“
esp4.ciaIIyduringthespring.Upper oeasiooally&e* t
o an offfrom.theprimaryjetmam andestablishthemseks OVCrthe

.southwe.w~rnitedSWes.These“cutoffIow5°alsoemqproduceheavysnows
whenacoldairmassk%locatedOV=[he

$f3:?

O..=S~naIIy,Ihejetstreamksdirectedduesouthward!OwardNCW~ex~? :

orcvcnSJWrianairmassesto?h:swe.The
:.:!strewnisdisplacedrtofihward10then&thcrnUnitedS:z!c.>andsoutkm
CanadaduringIhewtnmer.A high-prcssum’systemisoflcnIoeaCedoverthc
t~.,rcrnL-nitedStates high~resultingifi
akc”i.k.soutkaskr!y~’fror,; tk G W corsoc:kdyflowfrrxnthe ‘‘
PncificmwasdNewMexico.Thismon.s&fipa&mprovidesIAMA&moswi~h
fr:. MMthUII&fSh.f3WCf3dJfkg&” StMMH. CS@d]y dd~ghiy and @m

I obsmmim Network

Thebtwwarory?sErtvirunmtmdprotectionGrcwp{E,M4)Air@aiiq and
%feteofnfogy maintainsame~ “ 1towerandmonirmingtc&rk ~
Furtherinfcmna!iononmetcmofo&almonitoring.ine[udingqualityxsaurance,

PmjcetPlanff)rMcfclXobgical > : ‘“canbefoundinESf$’s Qua#ityAss&m&
Monitoring(Olwn,IW1).

Themetmrologkaldatausedwereobtainedfrom{hes g

Table1.1.Prmcnrkxationsoftie mwersadsit~sareshowttti.fig 13. ‘.
Measuredmcteorofogicdvariablesincludef s d vert~al
wirrd9pee&,tempcraturqinsglatiomrclativeftu@dity,art$~@iMtioO. Not
ailvariablesammcas&d.at.eae!tsi~.X@ sQmgvariablesarc&astrr&dti

ttlId~ipkfOwCflevels-.J~l& beentakenatthesixrowers●t.
~i~ -4 m~fi (I tQ~ ns)abovc@ f-ei (mL)- . .;;

,,”

Lo!3MMmaNarxm*lLlbQmtm-f3
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eaekgfocu’d1

LosA)ammprimarywcathcrth!a(tcmpcra!urc,precipitation.andsnowhdl)
havebeentakena! 199(J,(MMC have alsobeen

povidcd ;O theM[iona[Wca[herS C O~rvcr Network.)f.xM

Alatnosweatherdataweremeasuredit!TA.59from197%1990,kxarcdnearly
1/2mileNNEoiTA-6.

TIMwcalhcrdatafrom‘ 1 9~cre[akcnatS\f-.S3,Iomtcdslightlyless
t~tt f miIc~%~~o(T’A-6.Thectc.vationhas:cmainrdviflually themmc for
allthr-e fcci. Bawd on [hc small changesofk+on ‘.
andc)evitrion%incc1956,rhcofficialImsAlamosw<ea[hcrstationhas ‘‘
maintainedacrmsisfcnt

f~. theLAMAlarmsweatherstationhat remainedsimilarsinceitsi~ptiori : :.
in,1910,exceptformuchof1950And1951,when[hedataweretakenat@CM

AlamosAirpm.

Tcm&rarurc.humidity,andprecipitationhavehen measured’atWhitiRod: ‘
sincelate1964..I& l&Ik andeicva~iomhaveremainedvirtuallyconstan!

Ihroughogt’!h;’ent,ircpiriod.AM@@ [hclatest30-yearnormalswcr~. ~
eakulatc~.w:ilha~irnale~~ 4-1Aycqrsr$rnk%ln~dira,thecalculated~~1 ~

isexpecfed:tor+sclyapproximateiwtwlM)-y;a[wrmalscr@ingin 1990.

Pree@iIaIi~mafonci%alti rncawredafthreeother.s~w~.

@idi@malinformationonhisttwiedlocat.~ of wcdta a$adonskAthis

networkisprovi&din~ndix ‘A.

,.
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LmAlamm’hasascmiarid,tcmperalcmounlainclirnalc.Normal[XJ-yrmean)
,. rcmperaturcsandprecipitationforb AlarnosandWhiteRock.andsnowfallforLosr :

~lam- areplottedin Ftg.2.1andli~cc! TaMc2.1. hfcans ofthewand

!“ oihcrclima[cvariablesforLosAlamosarcalsofoundin Tabjc2 Three-houfaver?&
vaiucs6(weathervariablesforJanuary,April,My, and,OctobcrarcgiveninT~blt.2,3!

,.

fortwosilcs. ‘,
{a)

&!lt ;--
L

-
Zzz .tr:e nccn

., , ,

Mow?+

La3Namo!bNa5ma!bb3fi—y



2 loa#amrJaamtobgySumm@y loam ctbn#kl&gysvim@ty

Tsbk21. Modhly meantempemtumssndprecip}titjoedmdaa practpU@OllStb Abmoa@@
W31ttcUock.”,.

Tcmpwahwe(‘F) Frsclpltatloo[b)
., Daily

,. Msximmn Minimum Avenga Ranga !bfeao Median ‘: .

~ January (0,57)
February 0.80(0.58) 0.66 (0 43)
March 3S.0 (40.6) 23,1 (285) 1.22(0.87) 1.07 (

, ~ ( 1 ( 0.4310.44j’ .“
67.6~.o) 42-0(41.3j 54.8(56.6) 25.6(30.7) 1.17(0!97) 1.05(O.*)

,. Jilist 0.91 (0.82)
Juiy 80.6 (8S.6) 5 5( 5a f l~ 2 ( 23 ( 3 (
August 773 (825} 53.5 (54.0) 6s.5(68.3)’ : 244(*.5) 3.52 (237) 3.24 (221) 1 :

‘ Septembcf ; 201(155)! (-J@*r (50.3), “ 23.?.(303) ’130 (1.13) 1,05 (0.60): ,., :
November 48.9(52.?) 27,1 (24.6) 3&O(38,7)” ‘21.8,(28.1). l..W.(O.q 0.67 (0.56) ~l•~ ~±:•ä±:•ô±:••²:•ŒÇ,.

: Lkcelnbcr 40.8 (43.0) 19.4(16.1) : 30.1 {29.6) .(0.81) Q.74 (O*), ~
,,

Annual 59;7 (63.9 .36.0:(34;8) ,474.(493) 234 (29.0) 18.72(13.* p.m ‘(#3.s2)

.,~~~~Ê‡~i~’~~q~amjn~~~ , ~ “
,.

21 Temperature

@spite Los Alarms’southernfocation,!cmpcraturcsarccoolatthenearly..’
7400-fl @2S5-rn)ASLc&ation. Mean;ernpmrwcsvarywithzltitudc,averag-

ing5’’F(3”C)highcrinand~arthcRioGrzndcValley(6500fr [1980 m] ASL) ~S
., &d 5°Fto10T(3”Cto5.S°C)her inthenearbyJcrnczMountaims

. @ m .

Wintertcrnperatwcstypicallymngcfrom156Fto25eF(-90C10-4”C)
duringthcnigh;andhn~FtOS O”F(-; oCCo IOeC)duringthcday. G@ ~ ~:
ardc airfttiksoccasiqally invadekbs’Natno6arca fromtheN aid NE ~. ‘
butoftcnthesbllow laj&of&AkstairisdamrnedtothccastbytheSan@”& ‘ “ ; . ~ .,,
Ctistcshf.outiainiOeedonally.ImsA&inos~m~mtur~&~toOeF(-16eQ, ~

:,..: orbelow.~e cOldcstnightsoccurwith.acofd-airmawoverthearea.fresh
. snowon *.grqqnd; lightyk!s, am?ckafskks. M“ng due condil~ ~ , ~” ~”.

cwerttighttemperaturesam’cwnknvcr@wardthevalky.,,!b@tywinter&ysire
,.- almnywith?@ witK&* theatq,&SMrtc &t *kc m feetqaiti :

amtbrtabie;eWtWten& tempcntttrci5*. Eitic&ly bwwindchiiti arc ~‘‘
‘raE”inL& Alamosbc&lae StmqlJwindsIlsttallydo IsMOcmrwithmy Cofd

,. ‘~
.,

8 bsAhneaNatbrdW*’ , ‘, ‘.
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SummershavemA*ratelywarmdaysandcoolnights.Afternoon ~
tcrrjperafurcsarcinIhc70sand80s(“F)(21”Cto‘32eC)andoccasionallyreach.
WF (32’’C),cspet%dlyin WhiteRwk. TIMrelativelythinair,Iigluwir@s,
ckarskics, aunosphcrccawsc fu.droptolhe

1015”C). afterIhcwarmestday.

Dailyfcmpcraturcrangesarclargeat.‘imsAlamos,cspeci%llyduringt@
summer.DiffcrcnccshefwccnIowcsrarvlhighcsldaytimetcmpcrafures
normallyvaryIwtwccn25’F(14”C)inJwwand2i“F[12°C)inDeccmlwrand
January’.Thetcmpcrmurcrangeaverages5“F(3”C)higherinWhileRock.:
resultingprimarily
andIowcrnighttime/earlymorningtemperatures.especiallyinthewintet.“fi ~
thin,dryair’andfrcqucnlclczrskiesallowhoI!tstrongdaylimchca[ingah
nighttimecooling.

Winddirc~ion~n influc~c : ~

ofthePajarifo’PlaIcau.Adiaha(iccooling(orwa~ing)accompaniesrisi~g(or
~inkingj)air:movcmcnf.Spgeifically*S’lyw E“lywinds,cnnlfhcairastheair ‘
r~.s~werthepb:cau,andW*lywindswarmtheairastheairdescmds.A wind

switchcan&uscthetcm@&rrccoriseorfall5°#”t0IO?F~3aCto6e~frorn ~,.
thiseffectalone.

Thefrcczc-frc~grow’iirgsiaionL\157.day;sirt,k’Afam*. Thew-l : ,.

growingseasoninWhi[cRuck ~

‘Predpltwon ,.

~~•LosAlarnosCountymcatvprecipilatti’fofthesurnmcrmonsr.nnar@1~ .:
yeararcshowninFig.2.2..

Normal annualprccipi;aficn,whti!ti@tdes~’infa!limdwater-equivalent
sninvfall.fotalsnear[y19in.(48cm).‘Aifnualpidpiiafiori fallsoffrapidly
towardhe valky,withthenofial Wh,iteRockpkcipilalionat135in.(34t%). ~
A ~ccipi[a;ionnmmally.totalsr@ic:than ~ in,(64*) inthcadjaccq~ ~, ~

hfountaims.Theinaea$irtga~um,,ofprccipi!ationtowardfhc.munuk ,.
~ cspcial]y noticcahlcduringthesummerwhen lhurrdcrs@wcrsdcvekw@cr: ~ ~.

l@ mounlaiq%Sho%yerstctid10form,orbestrongcf,overk t!ynmtainsfor>.,
muchofthejcar. ,Nso, wi~tc:’s[~rmsassociatedwit?u-: windsdmpnkwc
srtowhigheronIIteplateau.“ ~‘ ~~ ~~ ,.

LOsWamosprccipila@isehahr&rist ,kofawtibridcl@atcin that
variationsinprccipi[iitifnhycar IQyeararcquitgkgc. Fmins&tci~thg :
an&alprceipitatimr from6.fWto30.’34in ii7.77;o77.06crD)
overa71-yearperiod.~ standarddcwiztionover’t&aamcperiodwas4.81inf ,
(12.Z2cm),&,&oftbc mg~. In W86,~,01 @.’fcUatk NorthCommunity.~
site.Hrlhc JemezMmmfahts. ,.. ,

,,

&umalL&raw+ 9
:!



Me.tico ‘1. =35”,32’N,. ~I@u& =‘!w’19”W Ekvatkm=7380ft

.,
Awrage Awrqp Year Awrqc l’var NfAaium Ode

17.4 28.4 37.6
k’kbruafy415 21,1 323 37.4
ymti 49.6 ’26s 38.0 ?45.8,
‘*I : 58,4 II 3 43.8 !4.3
?&y ‘.6 4~.~ 54.8 : 6ik5
.Iulw 77.8 51.1 M.5 ~Qh

3Jaiy 806 33.3 6%0 71.4
Augti 77.5 $3.5 65.5 70.3
.%@cnfbef71.! 47.2 59.1 65.8
Oc;oba hl,.s ?7.6 49.6 547
,$kwembec48.9 ,27,1 38.0 44.4
Dcccplhef40.8 .’‘19.4 30.1 38.4

‘“hid 9.7 36.0 47.b 520
,.

-...
~~fa!~cenr{~:{ijrrc~e(mOIX!* ~Wtiti~+).

/

1972
1954
W%
Im

1*6
1%3
1949
Iwo

M.4

2 IWO
23.0 ‘1V39
321 194B :
39,7 1973
50,1 }*57
@4 1%5
63.3 1926
60.9 1929
56.2 1%5
428 1984
30.5 1972
24.0 .1990

46.2 1932

,..
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I 2
0.9 5,2

120 7.4
2

( (MJ
—

- .
—

0.1

‘ o ,:‘0.0-.
4.6 4.5

6-Lti jw7
WL5 ]

360 1073
336
170 ]017

,— —
—
—

“, “,’. ,0$1 1:5 24.1 — !7.3 .,.’3:2 ,.‘q.; 3.1‘ , ‘ 1.1 ‘ 0
:’‘April (@ 0.2 135 — .:5.9

M& :“’ 0.0 U40 2.9 - 6.0
J u1,0 - 0.0 -- : .y .
J~T,/ 1.3 —’ ‘.Of) — 1s.0

().2 -- ‘W - , : ‘i5.2
!kp!ernhcr f).{) - 0.3 - 9.8

~,~ 0.5 :~.2’ 0.3 25 ~0.3
.3.4 ;“ g.5 ‘~0.2 ,0.0 6.4 0.3
3,2 (j.a “- - 8 n ?1
7.$ ;]’7 ~~1- — J7.6 Q
&.3 , 22. -“ - 1 3.1

5,’~ , : 1,J 0.0. ‘ 0.0 7.7 1I.:
ckxobcr o0“ 01 6.8 .— 5.8 32 O.Q ‘0.6 ~ 0;2 0.7 0.4
I%vcm!wr 0.0’ i :5 218 r);* ‘5,6 ,~~ : ~.6 ,.s 0,2 : 0.’3 ~~ ~.’ :

:: *mi6w 00 ‘ ‘“:5-6 30.i (?.5 5..9 ‘2.* Q4 3.1 ,1.O: 0.I 1.1 : :
,.

AaIld = 19.2 15S.9 23 S,li 46.5 10.3 Ss.fi 4.8“’“ 61:0“ ~~ $.8

,.,
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(Arcs(;)

Ihu Refdlve W’ind Atmapherk Ikw &eiSti*e wind
Temp. PointHumidl$y Wind speed Pwsurc ‘remp. hint HumfdiIy Wind spud

fsisn (“F) (“H (%) Directltm(mph) [In.) (f’:) (F) (%) Dlrertkm (mph)—

03 Ls 14 6J N 5 w~7 24 IS 70 N 5
.06 M \3 65 N 4 ~~.~7 79.* 15 73 F 5

‘“’ 09; ?n 15 5N 34?4}; 4 22.89 23 16 67 Nxl:
12 ~~ 16 46 Ssii ~. ~~.~ KI:.s ;

38 17 43 SW, b 2?.83 38 !9 46 !ww
lx T2

7“
16 53 w 5. 2N4 :34 18 55 .Ssw 6

21 yJ 15 57 WNw 5 22.fUl yj 17 S ‘
24‘ ’27 i-$ .5V Wdw 5 2 226 16 6 N 6

April’
f)3’‘ 3s 22 53 NW%’ 7 22,83 .J9 ; 23 53 Wiw 7
06 ;36 ?! 55 WNw 6 22.83 ’36 22 57 N ‘6 :,.

,00. 45: 23 4? SK 7 22’.47 : 46 ?4 43 ?W.ssw 8
’12 52 23 3? s ? w~ 8 5J ~.,, 32 .Ssw 10

... i5 55 w if) :2.s2 ‘5U M ~Q SSlk JI
18‘ 52 ?3 3: W v ~~.~j 55 25 ,3J SSN :
2! 44 -. wqw’, Q“ 2:.8? ~,~~. ~ f)

~J ; Jz 47 w%. 8 mm 43 24 47 Wsw 7
——— —— -

:J@; ,
. ,’‘:’03‘ fif) J5 59 ‘,WNw 5 23.02 6; 46 57 Wsw : 5

., ~~{)6 fh 4b “($5 m“w’ 4 23.03 50 47 fj3 N
, Ob M 47. , sf~ 5 s ‘ 6’

., ,2 ,6
78 47 34 s ,7. .

75 47 37 s ~: 23,02 7Q A7 32 Ssw ,9
18 ?3 47 Jg :.. s.’ 7: . ‘ :2i.w “76 45 34 s Q
21 : hs 46, ‘. 50 ~ %%%’ 7, .2j.tL! ~ 68. .i6 45
7‘$. : **. 5-J N’NW’ . “6: ~.f~. : 65 46 W Sw

.6 ;

o~i,,;jlc~
,, ,,

f)3... q ; jfl ‘M @ ‘., : 5. ‘2?,04 : ~~ : ,: 32 66 Sw.wxu’ 6 ‘
(+ JQ yJ 70 Nw: ,. 5 ‘ “2~94,’ 3fJ, ~ 30 72. x 5.,
I. :.. c ‘Ssi: “ 5 .22.67 46 ~32 58 Ssw

7 , 55 “ 3:J : 41 ‘mw

%: 2 258 31 37 ~~•Ssw
6 : zz~z ‘ 52 31 44 “&w’
7 22.93 4? 31 54 WNw
7 22.W 43 3059 Sw
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‘!’lMy+x pmcnt of thewmttalptccipi!a[ht fallsinJulyandAttgustduring ~~~
Ihcheigh!ofthemonsoon.acmmr.Thundershowersdevelopover!hcJcmcz
Mountainsduring[heafkrmmmandearlycvenin~andd ifioutoverItrc
PftjarifoPlakail,catisingbricf,butfrcqumly iimvke, reins, The rainfallis’oflen‘: ‘.

acuornpanicdbysmatl.hailstones.A SE’lytoS’lywindpancmtypically
ImnsPrts~isturc from!hcGulfofMcxiclandthePacificOcean!0NCW ‘.

McxicwThismoisture,comhincdwhhstmngsurfaceheating,prnduccsan
unsla~lc t

mqwoftenhaveawcsIcrly

componm,[heyfrequentlytransportthefhundcrstormsforrncdoverIhcJcnw
Mounlairwfowardk Alamos.

WinterPrecifrilabnfallsprimarilyassnow,withaccw-rIu\aIiormofatwut39
in.(1.50cm)&sonidly.Whi[cRocksnowfallisIWIuurrcntlymea.surcdIIUIis
csti;rmtcdro& 25[o.30in.(6.$to76cm)annually.Rainfall~~xnw~occasionally ,‘
duringrhewinrcr,hutfrcczin~rairirarclya“cwi. precipitationu%ti~ly ~ : ‘

rcwdIsfromwcsf-to-cs.st.rnnvingstormsthstoriginal!.wcrthePacificocean;
however.muchof [hc moism?cprecipitatesor outhfwe .’
rcauhingNCWMexico.GulfofMcxiuow IropicalPacificmoiswrcis ‘‘ ~
osca$bnallylappedhysfwrm, rcsuhinginheavysnoworrain.

SnowfallVrwicscomsidcfatdyhornseasonto.scasomThescasomdwroiifal~ .’ . ,.
cx~rcmcsran~cfromIhemini’rnurn9.3;in.(23.6’&rl)durjng194%195(9tv’the:. “
rccwd 1S3.2in.[389.1cm)Ihatfclidu~ingS98f&1987.Snowfallisgrcarcstii
December.folfowcd,byihai ii Jainra~’andMarch,

,’
Snowatotiwith accumuhIionsexrxcdirrg4in.(10cm)arccmnmonin I+

Alatrtos.However,Itcavysnd ‘txiycrAtom rcmainsinexposedareasfor:
Icng[hyper@@bceauw,ofstroirgsunshindandrelatively ‘A

fewstrymsati ~iatcd withs!icmgwinds,frigktair,awJdatrgcrouswind~ ‘
chilk,c-speciallyhi”fhcmounfain;.ManyoftheIargcLosA1arn~. .;

UKnststo=
arccausedbyapcrsistattupsfopc(S’lyorSE’ly)windoverfhclopif ashallinu~ “ ~.

wcticairmm...lltrsprecedingcqndirion..werermporrsitrkforIhcIargcstsir@
snowfallonrrcord,48in.(122cnr)during.January15-17.1987.with70in. ~
(178~)fa~liaginI~ LosAljwrtcmNorthCommu~ity; : . .
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2.3 Changes in Latest Norma#s

ThenormaltcmpcramrcduringIhc r:tiodendinglWwas47.86F,
{Mahout0.3°Fh.IOW 1~*averagein I~c x)-y.cw pcritd cmlingIWO. The
slightlyiwolcrnofmalwasquilcsmalland-~rcadoutsporadicallyoverVafi0U4

months.TheIZIMInom}alncar[yequalsIhcaverageof47.9°Fduringtheetitif$
fcmpaturcrecordfrom1919through1990.

,,Annualprccipjiafionincrca.scd10]9,72 inchesintheIattxl30-ycaf pcrkdf”

anincrca&n10.86,i~h& overIhcX).yearperiodending19$$0.Mnnlhly ~‘ ‘“ ‘
avcfiigcsincrca$cdii allmonthsCXa~t for Octohcr.whendcctcas&

tnokpfacc,andJati~twh@h’rc~i~d”cKwn[iallytmchangcd.‘k Iatcsi, “

normalprccipilalionn@y t@ak lk cnlirc$Iationrccomlf

Ia;gtiJkrcascof8.2inchesduringIhi :~
larcw30-ycarpcricid,avcragirigSO.()iw~cs.~C incrcascwasprimarilycaused
hylhcsnowyyearsii the]98fk,t:spcciajl~!hc).~arlywmwfall?,of 178,11~. ~,,
and100inchcs,in1W7.1W4.and19fi2,rcspcetit’cly.ThenormalSwfall “. ~.
incrcascdinIhckwicr.wmwfallmnmhsofDcccmhcrthroughMarch:however.
Ihcnorma}srcnwirkdIhcsamkordecrcascdinIhcothermnnksthatrcccivc ,

snow.Thelalc~mkal is~tit 5kchcsahovclhccn;ircstakntctiid :., ,,
normal.

! 2.4 ‘‘Slnface~~g
,,

,.

Surface!B1-12mAGL)windsarcqui[clighta;h Alamos.averaging7,~~
mph(3m/s).WindsartlighthwauscNcwMcxicl}’liesa8Ihcsou{hcfiedgeof
thehandofW’ly windscurntimovcccen!ral!$offh’America.Wind”spcc~arc
swongc.ufrnmMarchthrough inOcccmbcrandJafiuav.: :~
htlcn.scs!ormsandiwsocialcddd hn~~jo@~ing t~~ciailyduringIhcsprf~g
months.causethesrrnngcsrwinds.Su&incdwirt&cxcccding2.Smph(1I’WJ
withpeakgustscxcccding50mph[22m/S)arccommytduringt&spriqg.
~tmdcrstormscanalsocawchr~cfstrgngwin~,.especiallyduringspringa~

mnnmcr.The windsare’gcrrcrallySW’lythrnughNW”lyandoccurin
theaftcmonnorevening,Thehighcatrcctwdcdwi@ guslinrcccnlhi..~w~
77mph(34ml+ fromIhcSW SIEastG#codWrvcmhcr15.198%resulting’,,.
fromauormsyst&tm&in~ttiro@t”ti”R&kis, fitindcrsInrmsptoduccd76=
mph(3+mIqpeak SE’athd?!~. G#fcad AreaG oflMayg”

and27,1989.rcspcciivcly.Averageni~~wiml;arcWNW”lyal theW-c*cti
panofk Paj~riIqPlatciibkctt~w tifp@slcntcnl&airhinagc thwllti. ~. ..’;

plafcau.’Daytirncwi&’arc’&ikralljSSE4SW’lyicaus@hyup?%sti”~ \ ~ ~:?•ì:?•ü:?•
valfcyw*, huddaylkncwindaareirlsofrcqucfillyW’ly.dttiingIhcWitiy:. ~: ~

.,xcaw.m,~afch~~rmtgh~ay.,,
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Mean, annually averaged winddirectio~.areplottedinwindmscsalfour~, ;
sitesinFig.2.3.A windroseisacirckwithIincsextendingfromthemvrtcr
rcprc.untingIhcdircc!ionfromwhich[hcwindMows. Open\iOCsrcpf~~cnl.

daylimcanddarkIincsrcpre.sentniglmimc.TheIcnglhofcachIinci% .,
prop}rli~~nal10Ihcwinddirectionfrequency.Eachdirectionis1of 16primfl~, ,

compawpoints(forczamplc,N,NNE, CIC.)nndisctmtcrrdona22.5”-wide
,,

sector.Thefrequencyofcalmwinds,orwindswithspccttsu I mph,isgivenin
Ihccircle’.accntcr.DayandnighlarcdefinedhytheIimcsofsunriseandSurisct.~ ~~.

TIwwinddircdionswcrctakcnata heightnhovcgroundofiIhouI36fcc[(~1m) ~ ~‘
al(O!Usilcs:TA-50,Eas[Ga[c,Bandcjicr,andTA.5.$,~~ winddir~clj~nat
MOft(92m)isalsogivenforTA-50. ,.

,.
LOSAImnOSsurfacewindsoftenvarydtamatkallywithlimeofday. , :.:

Iocalirm.andhcigh[abovegroundhccauscoft!Iccmnpkxterrain.Ondays’with . . ..
sunshineandlight,large-scalewinth,a600-1010flf).ft-deep(180-toMXkm. ~ ..

deep),Ihcrmallydrivenupsiopcwinddcvc@s over !hc Pajarirr)Platrau.
U@opc wintfsarcgcncrtillylight,ICSS!hafi6mpn(3rrl/s).Wind%usually
bc~ moreSSw’lyand!j’lyN locations[&ilrdW Ritt(hndcVidiCy,
wherea Iirgcr-scak,t~~ally driven,up-valleywindprcdnminatc$.Thiswind

can ~~h spcedsof11mph(5 nik),

WiIII clear~iesiMdlightl~rgc.scalewinds,!hc.sclocallyproduccd,wimk .,

rcvcfscaInighf.,Atsu~t, sh.ilknwdrainagewindsfromIhcW toNWhcginto
IIOW downIhcptatcmr,csprcidlyncartheJcmczMrxmainsandinareaswil~a
Iargc?slopc.Thcscwindsreachspccck~of{~ttmph(J-3.5mls),Theannual ,
windrosesshnwnigtmimcdrainagewindsarcmorefrequentontheplztcau.,. ~
TowardIhcvalky.IhcdrainagewindsareICMfrequentasvalkywindstwtic.
increasinglypredominant.Wind~irccfiimsalonly1S0fi (46m)orsnahovc.
pund ICVC)(AGL)arcoflcnNNE’lyW.~WwIy,whctcassurf~”cwitisarc ~~ :
Wh(W’Iy.OIccanscc1~ shallti~stifi~ d~ajna~.wjnlj a[TA-W, w~~c,. ~¤T•„¤T•Ø¤T•,¥T• ÊP•1~

Ihc~fI wina follow[hcRioGraII&’Valicyandarcctrarnakdly’diffcrcti
@omIhoscat !hcsurfaci.

@fc aIni~htiaIargc;.scaic~~ddcc~r~riinagcwindol,cnflowsdownIhc~ ~
Rio@mdc RiverValley,accwnlingforIkcf;~qucnfN-NE’lywindsatIhc7A.

,,

SO,34WfI Icvclandatlhcrxhcrsif~sIowgronIhcplajcau.Bwauscofthei?fg~r
simof fhi:+wind.if’ofrcnCXgCnd%in!oIWrnoming(aidearlyaftc~rnlninIti

,,
wiot~i)asranbcseenin!hcdaytimewi@ frcqucncics.ByIhc.samcIoken, ~
ll~ti!)y driviri,up-vailcywindsfroml&SSW.SWcxicndwellinlo Iti

evcningi~~~f M windsirrc&ochartncti alongtbcvaiky, cspqqid}ythe

NJ4E’ly winds. W.@ rectwds[rtqtdwwn)s@’th+ d@vn-Jalkywi~:arc.

r!torefrequentin thewinterwhenrtightsarclongerad Ba;gc=s@cwindsarc:
more~’ly. Siniilarly.summerwihdsaremorefecquehllyupv*Iky.bc@n&cof ~,
!ongcrdaysandIcs..ircqucn[‘N”lylar~-scaic’winds.

LwAhtras NatumaJLbtarBw.w
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26 WHnwty

AM43aphcrictrtnisture cmwent is relafiwly low in [.475Alamo% Dew JJOirtga

god i~dtitorof’atmphek watet-vaprcmren~reachcsapeakduringJu!y : ~
andAUgrAW.averaging46°Fand.u3°F(8°CandWC),r~cfivcly (weTahk

‘TIWe!ore.evertonthewarmest&y5,cQUdiRioilsarcquitecomfortableimLos ~
winter, a

lrtdcmrrelativehtsmiditiewcanbccmneext~ly low
(4%~~bymc@~g?~ usert[ahumidifier.Theaverageatmospheric

.motsturecotttentinAugust&nearfy7!imcshigher!haninJatruary.

a variahkstrongly @ a’. .,,: difftii ~ttntta{diuribaIiomThemonthfrwn,AugKst
r avcragingherwcen525+and57f6.“Thelate ,

~~ ad c~~lY~mcr tllo@Ishe thelowest@a!ivchumidity,wir~r~’
mirhum average0(396+occurringduringkc. Early ~

humid;t]’occ&ooa!Kydips:0j% ork~sduringwarmaftc~ Rs@iv+
‘humiditiesapprtzhittg.IOtY+(~tufa~it%joccurfreqvct;tfyoncoldwirw.
morningsandaIsoinihesummerduringsh&crsandduring., mornings;
f“lowing.$hc?wers. ‘

Evapora&xtoffree-standingwam,in f-ns~amos isrnuch&arcr thatiifi
amountofamtud precipiqtim.. AnnaalmeanCMs A pangevapwa&rt iangcs
fmmappxhnatdy 65 in. (165czn~inLk Jcmezh40unCainstm?~.m.(f~~~ ‘..
atWhitCk~ f“!WA.4i- Annuall~kceva&&~ isestimaredti he@% “ :~: ,. ~‘,

O theClassA frti appimairna$cly44~a(112cm)in
thek~z’$fountaina10,51& (lw~)at lb%itc&k.,

i’ :,
26 Sunshim ~

Sunshineis~rifd,at I+ A&moshecaaseof itssoutl!erfykkatti’a&i‘.
frequen(ckarskics.k Alarms [hdn757 dpmsibk $urdtirte

~~w(mczswedincotniltgSolar,rafi.i%tion)amually.PosdlcStm..inc k dcfmcd *

thearrtouotreceivedassurn~gga pedgctly ctif~c sky.Surt&* isC5pgc+

prevaknt~riught~ry andFchruary,dtqtmtxethan’iK)%ofpoesibk,. ,
,. .Silsshincisrcdved(sccTaMe’29 m fGicti&lofpntmibkh?sq!atim,.,.

receivedisalrtd aShighh A@ ~ ktite. With7%&&ctsiringin June.
,,
; :

“Cfas.A$ai’trefm tot?lestmdtrdp fttar&erco&logk&M i@ru&3@sL%mem
rwaaurcw?pomfionofdmnaw,lnec-uanding%arcr.

Is LM&amc+sluat@Ul~
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Frqqt lhundersbwcm’aticloudsi@tg tti monscon,sd~&c7cascthe

; pycctita~ ofpqib!e ‘in..}latjon,,t&-ithaminimumof7!’%‘imcwriagduring”
@ust. .Evcrtthoughchw.dutcs.sisgrcarcrduringJuly’andArtgMtthatt$unttg

~anua~,andFebruary.LosNa,mosrecciveifwiccM muchWrishincdutirigjttfy ~
~~•andAugustbrcauseofthehigher.wnangleand?cmgerdays, .,

‘ ~ highahilutkwithitslhinairai}ow$mowwwhirwtoreacht~gr,m~; ‘. ~ ~.
tifqe, cam:m&tbctakenf.~pmfcctexposedskin.especiallyduringItx

aummcr.wbik cag@ng inwateractivities.andwhik dtiing.

27 A-4-@WWk ‘
! :

“’ksI-ric pr&urc at 73@)f!(Z49 m)ASLavcmgrs22.91in.(77S.7 ‘

fnbar)or:~~,”@7&+77w ofl~.gandard .ua.kvcj gwesum.la’’~kr ~ ‘ ~~•,

w-+ A@& l~~bpvz W [haiiT4~%ofdieatin&phere.’:Si@irfy;l~ ~ ;
airdensityi+a.@c ‘;S-i gf Ihr standardseat+ air density..

.
# ad&u~j prcwafe va@&em aremodestaf @ Aiati ~‘AnmM1.Se2wM?2.

km&& a ~inkukduring~arch (averaging 22.77 in. [?71.2 n?mr~,

when inrctkestn&ts trivrlwestIO&t &mm:& &ma! andwmthcm.Rockies

Aweragcpms%u&reachcsa‘Masimumduringtherncmwmnxcason.July@ “
Au-. averaging23.0$in.(MU.~W@. The$t&rtgIwf!ofsubm-qklhigh

~prcsiureisusuallyfanhcslMrth d~ringlhktimeb(year.. ,’

‘Thepressuredisplayya’b@caMc diufnd cyck 00 tnovcAys: a ti~imurn; ‘:
duringI& I?(cmomittg,d 2 minimumtinng,;hclateifrcmoim.Thkcyclc
r&itlUf+ [tip’s i+wrtat?tcatingamcoolhtgofthe*-kvcl air(apto,,
“-3000ft.[~ tn~A$iL~’Theeffc~ls~ f%auntispkridh@iag andc&ling1~
behindt~’x&fa&~xi& and~inin& ~ A

c yqparcrir.espxid!y ikingsnmef.
‘w.~ ~&&q’ ~imum _m -f m~imt & ~-

WtOnd2~,@’nWmt . ‘ ~ “’
~~0ndao&um’4 b 6hoursMer, Thissecom$aq wck ~ withuher mid ~ti[~

StArXM2tMfI&Mtlo SMi&30fy e@a?taIion.{Bc~”cfaL,’ 194$) ~ ~~3•È•3•••3•À•3•à«••~~•
,.

:
~ &w

* irfe@irig+3itial k Alartmsfavoratlyandwifavbrabiyaffcdslhe :~‘ ~‘.

., q=l??+ of at!air,-~”:ufioorcticcbyat%crtig●mmphcnc. lurtlukncc ,, :
zt@&spt@rm. Favo@leeffccu~r,~~ increaseddispersion,pmmotgs
~teqdi~c~qf conzami~rm..r++ intoIti atmosphere.I’bcmplex : :: ,
&@ andf- crcatcanaerodynamialtyrough,surhce.forcittgincreased .‘ ‘

.
bomomd a iIt&klmnd(gapcisi%. AJ!hough[k dispkxj ~

~Jty&reaacs k,lowete~bm whereIhcterrainkcomcxSmriotbcfand
ha vcgclad, * freqwal ckarqltks ad I@”windscausegooddayli~

.,

h~ ~~ 19
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heatingduringIhcsunmwrcanfnn,-gstrongvc~ic+mixingup“n.mtfi-%mf)f!
(!,=244Mm)AGL

Unfavorabkeffccl~&xujb&se thegcnc~lly Ii&t winds archmitedin

&galivc effectotidixpe&i& at’night$&ealing41rong.shallowsurface

laser cxrcn!.hofixmlald~@pc&on.,Tlic

with’cdd#if,fhgr+y
itwt@nts.whicharecvmmonmw.wdtheR,ioGmti” Valley :

(WhiteRoek)onckarni~~with winds.Canyogs’alq~limi!di~~@~
channelingairflow-.St~& Iargc.st..kinvcrsimwduringthewintcteanlimit
verticalmixin~10under)~(XX)ft (3050 m) ASL..,

‘‘OverWd&tskn inIhc+ringtiuringslrnag&ind*.W&tier,.
. dccp:iwrlicidmixin~kilicg&Iesldiriig.timkr aftmwoms+n the

afare kwcl~mixedup’fdCMXJft (l%MJrn).ti’niOCtAGL ti’-kvdl

di..rs&n k?@mc@lythefca~’duri~gwmmef!
l

dkpersma‘ q’--#&ady~~@ ~ ‘.. ...:

.,,

,.
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,3 ~ber We8therPhenomen~ ‘

~ugust23,I,w3.,Alvo,twmcrmt~funnelcfoudswererepoticdnearSantaFc’ort
A ,

Sqwmtw20.19!?5.



—..

LcnAl+niwqfin14ft?@ysunrrwy

~j@njnB jn b Akogciin be f?c~uenlandinlcn.. dufiflgWrnC ~ :

ihti&dcrstcvtns,2nd people shou}davoidhcingowdom Jwing Iightriktg !
brief

protectionis,andshouldhe,ii iittpotianidcsignfaclw [or mos[facililic$aI Itk

La!writIoryandIhcsurroundingarea. “

‘HailLValsoverycommonzt Im.sAlmnos. In’fact,lhcam around1AM

Afamoshasfhcmostfrcqwnthailt!mnsinNCWMcxILw(N)AAlW7’j: ~
diametersofahnut0.25in.(W6cm).withaf-

wmcwtialIargcr. Sonwstormspmduccmcawwatdti the \
ground.Rarely,hailsfti~causcsignifiiwn~dam;tgctopropcrtyandplank.
Therti-t d~rnagittghaihti~ otxurre4iA July20, i9900wtin golf-h;ll.~izcti
andsomehascbali-sized’hiilpum~llcd homes.’vc’tiiL4cs.andvcgL%aIioiIin
While Rock. ~i~ rniliiondollamof insurancedtims wcfc paid INJt. A

fhundcrskmnonAugust11.1982,drt~d atmit3 in.(7.6cm)of bil neat[he
LosAlamosairport.primarilydamaging‘windshieldsandvegetationinthe

{mMay 9, 1989,dmp@hailstmtcs’upw I in. (2.Scm) in

diatnclcra~h%i!i I an?,thtwh~fcRock,Y.causingdamagett~’cam,r&fs,
vegetation.Rtcsamestormkft 2in.(5c*] Ofhailwmmula;iumint~”

f%wfhCotit.rmrqity.

Rcmrt~ntsofhricancs andtropicaistor&ori~inatingintheGUIfof
,M&ico and~bcPaqik@cai &ca;ikally fcachScu”kkdufing I* ~

summer~ndautumn.l%cws?ornkarcwrakby~hctimeIhcyfcdt nonhcrn
~ScwMcxkoand,t~ircforc;donotprnduccikng wimk tf&SCr. thes(wtlm

cartprodtie,widcqwcad~nd~rortgtN,mdcntor@%aid hcavyrain;.
,. ,.
:

~~ +& : ,,, : ‘“’ ;

.., ”

22 LmcJr~
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3.4 winter storms : ‘,+--

!,

. .

,. :3.6 . H‘
~~cnti~!c%% for Itca+ ?noivsio+tirno~~: on rogf%~re+siffglhcy ,

andevencavin~t,bcm’in.In tk r&ord saowfallof January.1*7. stwwfrorna :
! dngk SW& 4 ,ft( j.2’tn)at TA”59*W $6 ft (1.5-’I.~m) in !$~h .,’.

,. ,
Communily.hotbcr~ ft(B.2’m)ofti fcllai TA-59durin~Fch~V 1%7:

,, Thesrt&”s~ci~l&’*gc$~ cMapscd~ctal roofs in [OS Ala-. ,lly : ~~
,.

‘waIcrcqu’~aknt fti [k 1967~fall totaled2.43in.(6.17cm]in~an~a~ ‘: ~à “

and2.71in. (6.W cm) in Fc@uwY.
GCncrdly. ~~ s~~c $Uf,~avyeittimfallcart?1s0be@m@ng t~~Q*WS-. . ..:

., .wctmowmrtns duringthesprjnghavethemostwatercy~knt. ~, hCZV!CSI:

., :in m&t h’~~ WA a Qitt, (~l=an)”ittowfdl,@rtApril.S,%!%1~% with~

in. (76cm) fa?litt~~ i~ Ilth ~ 12th.-wat.ctcwiv~knt r~kd 3.12 in.,,
(7.92 cln)durkt@lk~- 71teJq”l~a~w! lq%+~r%af “ ,“

‘: kvcti nearIhc NMky-f cstimatc$for9tmwI@ttg w+crapcriodof ti~: ~
:

I . ~: :‘ .,, . . ,. fromottcstorm. Muchof Iltc.ao@ tiJH~-Feb~fY ~~7 rncll{dw aftcf :‘“‘

I “.’ : “’‘ .“. ‘“ it Ml. ,.

LosAkma@udiundbbamwy~



(

—

3 W 8 uLU9~611WS~t~~
,,
~.. .’
,, 3.7 wind

AlthoughbsAkmnswin& arcgcnemllylight.strongwind swilhgu$ts ~
,. CX.~“1.!ing 50mph{22rws)arecommonandwidcsprc~dduring[hespring.

Occ+mitmally.[hcstrongwindscausesomedamageto d

Brief,gbsfywintlsarcaisoctimmoriinandncai’thumlmtcmns. ~”., ,.

3.8 Du@, hlaziJ,and smoke,. “
Srrrmgspringwm pick andblowdUSIintf~thearmospfwtc.ViSibi,li!yk ‘ :

;
rcduccdduring~l(;wingdust,cspccidlymar IhcftioGrandcValleywhcrkthe,.

‘groundis(~m.:Bll!whtgdustcanals~,bccawsed~ylhundcrstwnw.Hati is: ‘.
:; ihcnarncgiven10advstsmm pdwxti by Ihuidcrstmrndowndraftsin dcsm

.,, rigkms. ,.
:

Htic.am%Tiqnallyrcsttickvkihility w 2fJn)ilcs(32kmjorless.’in.so~...
ca.w.st(t,asc]ow”asfOmihw(1(5km).,Thehazeis&uscJhyacrosidswith.
diarnemm’lc~tthan10ym. Sulfa[{or arrmils, whicharcprotfuctsdf:
@OW-Cfpla~m IJIOUM~tchi~l~@W*~CJ[~r*. and(~h~ritl~u~fri~f~~r+ qn ,: ~.
k frpmfarawayp ant!cafi$cvcrcjylimit theu~ually&@

. . : .,visihiii!j’’(approxil~jatcl~ti.milcsIQ$imrl~.Hazeh~sbeenobscfvcdin @ ~” ~., :
AlaITWSW M sou!hwmtdy winds occur. The briskwind..usuallyfqlh?w ~,

,,
Ihcs of lightwindsoversouthernArizmmand!hcadjaccmMexicorc~~.,.

‘ Hzzcisprohablycauscdb}c froq largcci!ic~(i~!udingaut~~ik

cxhaus!}and Mus;rialplantsl tnw~rd;ht”w}~thwcst.% soulhcrn
Arizonaandnonhwcs[crnMcxicu.TheiTa I km severalhaze : .‘ ‘: : .

. occurrcriccsw’hcna&CjIcaskrlywiid flowwii ptkm ovceNcti’M
~ pmsitdchaze.trartspnttfrnmTCXZ%.; ~: ,’

l)isL3hlfim%r”fircsdsi>~ancauseh ink’Almio\. Ilx/y c~mdili(~n...,”.,. . .
,, .. :pcrsjsIcdin LAWNarnos andmttcti”nf!$kwNfc.iicwforncartyx wcdt in ,” ,

,,
~Septcmhcf:fW7 whenfmesf’fireshurirc~ourofc~rrol inmari~ofr!Icwc?crn.
slates;includingCalifornia%;’Nrvada.Aiimna.an~,&l?ah.,$b’c$cflyu,ppcr.kir

, wjmk Irapqxxrcdlhcacrnsq~s.Ward k cis! duiifi~’xnd’afterthe,fires. ~

Marhy:forcstfires,ofeoursc.alticauw rcdwxdvisibility. ticavywrwkc
wasprcwntin Ific Lm Alamosair.amjo;,hcrrwarby’arc~s’~uringJ&c~’%~1.. ~:,. ,
W77;whq k La M fire,watItuining : ~‘.i

.
Onra~ticurrctiws,distantvoh-a&escanca~ hazeby .@wing M!$inlo

;hcaunosphcrc.lhe cn@ortsofIhe MountS$.}feknaw4cano@bsftir@ti] ~,~a .~. “.
on lbfayU). 1980.andshorliythereaftercausedwideqwqd ha4covcrmuctrof,.
theUnitedSfJIfCSrincludingb Narnas.

;.: !,
,,r.

.,

24 La’sAmmesIWbe41alL8borarq : :



LoaAlatnoa C&mmogysummary OttlafWeatiwPhawmanm3:

3.9 Fog : ,

,, Ckncra!fogwfd&:&xurs in b Aiivnm, The grcatc?l :

j, duringD&vnhcr; t~~veragc numhcr

f(qj),

somaimcswith nnupslopewind. Fogforrrm[ionisgrcalcstin Dccunbcr. .
hccAuscnightsarc.Iongcst[ha. The oihcr cdd monthsaverageUI f q day pcr ~

month.m wirrn’ntonlhshaveevenIcti ft~ w;thnofogdajs rqmrtcdin ,’
Augww.Fogtaid.. tbhc riioicfrcqtint in ;hcvalhiyJWdin Iot%llow sjms.

.,

3.10 Droufpt : ‘
,.

Ex[cndq ipcrindsofcxlrcmcdryrtcsswc uncommonin b Names. largely :

hccause,of,thcreliablesummerrhundcrshowcrs.1x%Alamosmcapcdthc ‘”
,’ .

droughfofthe‘dusthowd‘30s- andrccciw-dadcqua!eprccipitafionWwworat,,
droughtoccurredduringKMkwhcnordyMUin. (17.3crn)llfprccipil~tmi:fell

:..,, duringIhccnlir~ycar,38$+ofnormal.‘l’hedrnugh!wascyuciall> severe. ~.-
,.

,’-
towardIhccodof the’year.withonly0.32 in, (0.tii cm}ralli:~~fmm Augwi 24,.

, f 1~. timxighJinuary2,1957.Morercccritlytiveiydrvwadiw..Kmwkm!

:. ifurirn~!&,surnrncrof 1980.kainfall mt~icdonjy03! in. (fM9cr@ in ju~ M
Julyand2.32 iq. (S.89crn)during’theeti;ire.sumriwr(l~-A~~ thed~st ~ ~

,.
summer,onrccoid. :,.

,’

3.11 Heitt Wav4s —.--, : —..—

ExIrcmc~calin ~’Al&ws isW*I$~. M@evenwheni!’dqmocc&,’low ‘
rcla[ivchumidifymakesit mlcrahic..A km wa~ctamtw &%Jw@zts

dayswilhthelcmpc&m r&hing ~°F< ~highrr. 1AMAlw@w

avcragcsonly [woor ltttccdays~ .ycarwdhrernpCrAmC&nxi&irqj~°F. m ‘

Wmrncrof 1980Uamtsow X<theM*’ ‘Wrkr (n rccu~~.jz ~i~~ during

198011kkm@aIurc r c a giml~ 20 r~% inJune@L!~uly.;
P:iviously.Ihcinosi9fW d#ys{7}’ocKllIrr&hi:WrJ. hfw’ %Xrnly.mw’dm%
of9fY’Fuctirrcdduring@mmer19W. ZmpcraI@@in,19w mk’kd WV or
higherCMittcIaitcight dayscdhny!a~d’%t,g_ ,,, three~+’wti~c d#VS

., d@tgJtrlj. ~e~paiw~aiwjtitil?od l~t+~v’rn~ ,offt~II@ at Ltm ‘ :: ~ ‘
A&mosaqdoccas~Hy ~,~~~,, .4*,ti*,:em+ w’_ ,, ,

,’ :tCrnpCra;U”;C~aS9ScFonjuIy 11, 1935.~’Jsmr #lWii~@#?@re@tft$cd

Whi$cR~k tcrn@a?urewas,lOIY@ I~July12.19~l,and~r”n. f=f.

,.

3.12 ColdWqra8 ~~•~~ ‘ ,;
:

F@d wca$kr occasknallyoccursh b Alwnoswhenpolaror Si~ri#n”sir
,’~acftkovcr [heregibo. Normally.t@[cntpccatwcdiopstof.J”Ft+@low: ::‘

onlyonceor twkc a year. b coldwaves w

.

LosAJunosN@.ow.‘ >“/ ->
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3.13 O@bl Phe@&ten~’ ~ :: ‘ ; ; ,’; .,’
,: .,

,

LosA/8mos Climatology5Ufll~
,.

icmpcra(uredwps[o- JO°F IowcrorwhenIhcfcmperafurcdrops10 ~
M

a with
clearskies,ligh[winds,andsnowCwvcr.Clearskimallow radiationfromIhc . :

a ~
from heat{ngtheai; above the I s ~

dayi andIowcrtcmpmaturc?a! : :

~

Alarms art Rock.

~e l~cs[ k

~ :

w a

d

[ ~ ‘
rcspectiwIy, on fj~,c~-(m~culit.cmomings ~.ginning on the ~

I ~

t
~qOF rcprcwnl$ !hcdl.tinw l(~watJanuary,+9. ~

: . :
A of,f$ovcrnhcr’ : ~

_ ] - -

hytirnc highsdidrn,%igcIfJ
: ~

k%urrcd

( l@ ~

t

rnoq rcrcnicoldwxtiem-tirrqdinQeicm~;rlw).
ic)(~Etir.ti”~ frt~ thc2hd-2%;h,

‘

and Whi[u Rrx.k, ~



Otrlorw8arhaf 3b+rrrasctiq9fo&gy##ntyy
,.,

,,

mountainair. A ramdisjdayof v@vi#’bplical phmmrcnaoccurredIn muchof ..

n&hcm N4w Mcxicn,includingh Alaiuos,ofi Fclmary 2$ 19W wheni thin
qvcrca~ofhighcloudscau.scdrcfractiooofsunlight. The viewing of mctcofs.
slati, andplamctsis tixcclk,ntbccauscofIhcqlcar.thjaair. T?rcqgflhcrr,li@s

‘(aurotabor@lis)appcqrinfrcqucni6yandlackthebrifliwtgg&s@ve~,inareas

faribcrnorth.

,.,
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,AppendlxA
Historlcat Loc8tlona o W StatIons

Climalcrecordreliability dependson instrumentaccuracy.datarccovcry,and siting
consistency.TheLosAlarms

iushccn tnovcd .uveral times.TableA.1Iisfshiuorid s;alionsiteinformation.Ndicc
IhaIahttoughthek Afanwsstationhasbeenmowfseveraltimes,theckvaiion●nd
Ioca(iomhqvec~gcdvcry Iiuk cwcfx fern bricfpcriodduring1950-1951w,kn,the
sitewaslocntcdfa@cr casIS!Ihcdtport. Airport!cmpertmircsarchigherand

Prccipitat”kmis lowerthanat theothersitesbccauscof %elowerelevationsndgrcatc~
distatm ftom IheJcmcz s wasmovcdloIhcLaboramryin1932at

8 si[eonlyslig?dyhigherin ekvdon thanthesitesfor 1910-}9S0.Thes{ationwas ~
againmovedastmrtdistancein 1956.whentcm~raturcsweremeasuredontheroofofa
~ildingat SM-43 for●S.rnionthperiod.‘icm~-raturcsgcncra~lywouldhavehadd
dc&scddiumal ran@on theroof.wilh!owcr high kmpera[urcs a higherlow ~

tctn~cmhrrcsMeg in 19S6.WCtimpkranmcswcrcmeasuredathe standardground .‘ ~
kvcl{4.tOS ftabcjve’jpound).TRcstafionwasmovcda gaina slwrtdistanceIoTA49@ ~ .‘. ~.

Iafe W780rcar!y W79twhcre it”waifocatedtm[iI 1990. ltDAtqptsIoftha! ycar,lhc ; ‘:
Aationwa..mnvcdtoa locaIinnO;5mik (~mjsouthof TA-59, ata slightlyMgkf ~ : ,..,

dqfdoitof742s fc

l%cl&a Alam&wcaIhcr stations~inghasacluallys!aycduniform,&spite Ihc : ~
movca.The ckvationsaboveseakvcl haveremainedwithin● N041 range,and Ck “” ~,’

~iomiarewithh’a l=mik(I.6-km)distancc, e&ept for the 19S0-1%1pmiuxf.
Tcmpmatuccspro@blyahow~d~-modentc diu=l~n@&ringth#5--th&rW :‘

in W56whcntcmpcrat@ruwccetncaswcdbnthi roof.“Gcncrafly.however.Ihc : ~‘
icm”pctiwic‘~ndprccfpi[adti rccqr&arcIh&@t totK litllcaffcctcdby thedifftin~,

locat*cwxpt krllie.abgvsetimplm l)a~ mCOVC*bbceh goodtexc*f&mc ~

pwiodsfrom1917’161023and1943tQ194s.’ : ‘. ~ :.$’

1 9Ma fccoverya thiaafationf t a sc a nfwt * mottIfta
&Jnnin~inktelWati*_btiy 19S1, T@&aW&w~ilIktnc@&t ,.

Wfnwitbattcw towcrwi9Cofwbfte I&dtO



AHisw@tLoc@OOsof weethwst9ri@!a
—.

Loskatnos c&ma$*.SXnfnqf

Ekvath)n
s iM ( A St4tihMk LmgUudc Comrncnts—.. -—. .—

LosAbmos WeatherStdtm:
Rij@~)@ : .ll/l,f1910-3/10/1946‘ .7320. ‘35.”53’N’.

3/1%’’!946-4/30/1950 7320 ‘“35”53’N

Airpon $,/1;!WWj3f/195~::‘‘7150 .35”53’N

,
,’ ‘ Lul&#toqy.$&a;

tl/Ad ‘ ! ,/ V ~ 2 - 37 ‘ ‘ 3~ ~,:,
.: SM.43 3’11/195&lV3V1956,:‘74oo‘“ ~~•35852su ,

,. ,.,.
.,. W -W1/lW-1978 ., .7+ 35’S2’N

,.:

“ N

TA.6 $ “7425 Jjq}’ pJ

‘K16?18’w

106” w

1 w

w

“K16”19’w

19’w

w

‘ Whtit”Rd IVtatherSta&n: ,,
.. FireStatiim~ 9 , 1 - 2 1~ f ‘ 3N M W

ft/19t7-l/191tt, ,.
3/19)R-7/1918,:
9119.2(L311?22,

S2/1922-1/1923, :
10-1}/1923, 1/1943,
65/1943, 9!194s

V C I Jm%40us
silc

Tcmpcrawrcsw
rcpfc.~nlafive ‘
(umhighdtiring1 ,

Tcmpcralurcmeasured. ‘.
on rod

Themlbmclcr;miwmi10
@nmd” ‘ ~

SlaIiot, n&cdtoTA*59 “
in 1978or

,-
N’cwsjlc , .,

,



Appendix B

D e gDays
-.—

Heat!ng Degree-Days

A hc;l{jn~dc~wc.d;Iy

x a
if ~ n a 4

&grcc-dtycs 6 k f
forestimatingIUCI

i

I dmvn1016 Wing h “

d al
WhhcRtwka forJanuaryandk.cmhcr. ~ “

hccauscI)f datareed

CcnWtg Degree-Days

A a

numlwr a :

TabBeRI. JAMAhsmnsandW’hitsRnckIreatin gdcgrwe.drnys@5°F lmse).’
.

LosA:anwsNo!,onal
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W R dataarccompwwjwith Lw Alamwdacat?ccamc!empu@wc

foramuchshorterlimeat
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LasAlanuaG’tmwelcyy tkmnuf~ Gmwq:ea%cw D* C

Tabk {-.2. W%iteRock gmwinpcason dam 196S-1990 ( m ck 0 ●u p e

a l ,

T r t r q xi dE ah of Days
f“E3 flctween Dares :

36 5,2: %-26 124
:. 3? 5..’11.: 10.07 348 :.,

28 J3fJ lfWi7 16!7
~~,. 4’14 1027

: ~[}
: :’ $95‘ ~ ~ ,. “ ‘ ; ~

,. .4,1)3 I 1,W 21s : ,
: :’243 , >

,, .,

Lo5A8nm3N4am@ Ueomory 35



,. ,,

,,

~ ,
,..

:

M.. LAact8py :



,. :

A D
Unit C o n vF a

k Intcmdional :
,..

Systemof Units(S1,)in anefforttosimplify
UnitedStaks,however.isordygrahali~ adoptingthesystcm.This report.

. generallyMm familiarEnglishunits,suchasdegreesFahnwhd!’F). m’ik;w
hour(mph),and usedati@au~’ ~.

data.generally,arcstil!Compiledydi+ributcd. ~ ~

Uttils.

~

[wind I @

,.
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D Unit Conversion Factors Los A/amos Clm?wogy summo’

Table D.1. Length conversion factors.

Multiply my To Obtain

Length

Speed (Wind)
kn(tls

Il)pll

111/s

mph

km h

ill/\

knilt \

111/’s

km “h

km h

kll(tl>

(1-!4”
,*\-.. .

I .WJ

11~1.1

c.cnlimetcrs

inches

meters

feel

mclcrs

inches

kiltmwtcrs

~l;itult. miles

nautit.al milc~

sI:IIuI( miles

IM’1

sI;UUI(’ milm

It”.’l

klhmu”ltr~

klll)ls

Inpll

multsrs p“r sctxmd (nt/s)

mph

kihm~,tcrs ~r h{wr (kntfhl

mph

Iill{ll\

111~

km h

Ill ~

kn,)l\

kn) h

—

38 Los Alamos National Labwatoq



I SW7mafy

I ,,
, tawl a.$” *.... *.- .... -*,.-l..- ‘

miliiham

I “““~ ‘
milljmclcrs(U@ ~:. 0 ., inches . ‘..

,,,,.. -;II:A.- n lafia —:11:------ J..--k .,

II

,
. , millihars : (-)J : :: :

kih~w-als . . 1
.
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