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Figure 2 .1 The instrumentation mast
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Figure 2 .2 Wind velocity and temperature

sensors near the ice surface
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Figure 2 .3 Instrumentation mast and shelter
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a~ 15 .j " abC!~e\t~~ \ I CI! 5urra.c·~ : (F~g . ' L 1 p ' , ,, ' ) . ,," .' '\

· • St.~ve~_aon lI~r\~ e~: ~~.~ta1ned.. m~~"-and ~ntJIIUIII t~ermolllet.er_~ -.

· (~e~d. - at 09.: 00 .M".D;.s . 'l", . an d 2J,. ?O M. D.S .':,. da lly) \and a ' .. \: -

• -Cas e l la -t herlllObl'grogr aph . Dur ing pro f ile runs . a i r".... ' , ' " . ': , ' .. .'. ,.";
t emp er a t ure. r e lat Iv e humi dI ty . baromet r ic pr e ee ure ten-

:: de~~'; : . ·clo~d .c~~~~/an~ ' t :'.~~' . -dur~t'l~n. a~~ _~ype . Q.~ p~~Cl ~:l t'~-
t1.~,~. • er~ r~c~rt hour ly.' , ~~1s .1~rormat ~on .~a~ . ~S,~_d . ~..t.~.h. ".',' 1.': .
syno pt i o ' ,char t s and r adIosonde da ta , ( f r olll nearby s t ation s )

. , ' " ,, / .. ' ' . ", '.: ' ,- . ' - .- _ . - . \ "1

to. :.detlne 9,)nOP~ lC ~c ~teg~rle S , 1~ ' l.at ~r ' !1na~Ylll,!l" _..(<:ha~te7 ) .

La.ca l ,radio..weat he r ' t ,or lllcs ilo t s a nd p er s onal obs~rv,ations we~e

~-.~~'~~ , r~r . ·p~10r . ~~~'ri1 :~g.,·O,f · h~'~;~ ' ~t,o,rlDS' whl~h Co~l~~d~'a·g~ :· t~'e'
., pror~ i~, ' ~n~ t~ume~tat'10n: mi~ 'ai, ~,lnd1c'atlo,~' I:Of, ' t :he' pre~a ~'l1~ ~ . \ • .

'. " , .: , . "., ', . \::',." .'- . " ..... '.' '.
a nd ' a ntie1pa t ed 81n opU c "patt e r ns .

,'. , ..-'.. . . t. ' :\ ~i~
2. 6 . "Sampl1ng de 's"1! n
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'.:.:. .::\ :.. ' : '.:: .I· ·.·:.•...'~ .•..:.:\.·..~.•. :.I.:,,1;~:~t!~t.£:~~2Ii::.:,1
< . , :· b~t;een .'l ~nd /I '• .; Di~an ; houri; va l ue s ' we~e ~a i.ct11 tit·ed w:

. ,' c01Te8pon~ Wl~~ w;n~;~e locltY' ~ata , - ,' ,". '. ' ~ . ' v , r . \" '

~.:: .':.•.•·•.:iit;~t:!j~J~E~~:E~;:1;:::1I~~~~~:::::;r::::~:::!~ .:
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The length ot e~nt ~~uOU8 ' asapl1rig . _ . "b~ ' tbf . .

" need t oreeharge tll e slt.1l!,oo battertes , ava ilable. tQ r powering

·t.h:e ~y~~~~ : ;. S~Pl~n~~a;; g~n:;~l:i~ ~~l~d \OU~ ~ver. ·a."61··'\ ·

.:::: ::::~:: .;:::::~...:er"lo~~r::~;l: orup;:o,:.' hI .
~amPl1n~ ',,,as " carr 1e~ out . be~ w:.e en , 6t .h ,.rUl Y, a~d ,,7,t h " AuaU8~ , • .

:97~,,:: ,~ ',The : b ~glntli~g , ' »t ' :t~~,'f1,:l~\ · 8, e~8,~ ,~as.\d~.~ay~~ ~~ue, to".. ,,~,
8,low:I:t r ea t , or ft he ',tran s i e nt ' sn ow:l1 ne,,,',j ,The :mast C?Ul d , Ih~ t ', ..:'

be ' . ~re'~ .t'7'd:, .un~_~~ · ' ~~~, ~.lt~ " Cr;e~.· '!,~S, ~e;:.e ~:',·,o:r _ ~n~~ ; " , "'j: ~
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S ~Jt, ,~.UbJ?t1ve 'we"'a,thel" , ~ ype6

~ e~s ~,. , : Guif,: ~( ·Ala9·ka ,.~ ,:hiC~ Q~ ey U~ ~d ,:~,~, _ ~trat l~Y " CO~Btat,
'wi nd s ' under :s,t r ong ,or ,ogr apll.t c tni'1~ence . ': ~U,tl J ect:lve ,s ynopt 1c

\n~~y,s'1~invo±v,e~ as s~gn1~, ,~dal1y\we~ther ma~s to diffe;erit

oa tegOr1e ; . ,w1th ' re~ (jgni't~o~ , o~ the underly"1~s- llI~teordl~g~'c'al, - , ' , ' ,

,p:r,ocesses ; ' ~he' ~arl~tion:.. of m1 cr~",,:s ¢aie ' \1i i~at1 o parame~ ~~~
.. ' , , ' , ,: ' ,:" "" ,' - " , ,: ' , ' , , 1

~~~ _t hen, , ~e , eX~,i~ed "~:t~~n ,t h e ,t"r am,ewor k 0,£ a ', rna,ero-~cal e :

syno pti c · c lassification ; An alternative lappr oach "Is ' to
' . ' ' ', , ' C" , . , " , , ' " , ,

ex ami ne as s oc i at 'ed ,gr oups, of , local - cl 1jniuc' da~a andrelat,e j

,\',dift~;~;~t group a', t'i:,~;~hnc~ ' ~yno~t'1c , ~~-t ~g6~1~:S {'e' ; g ; crane~'
~" ~ .. ' \ ' "

1979 ) . , ' Crane us ed clus ter analysis t o gr oup day s of s imi l ar . , "
; ' '- ' ',. ~ ': ' '', ' .. " ' > ,,', , '" " ',: , ' ,. ".... , :, "" ,," .: »:

: t~rbulent ' :lux . , ~ha~~ct~d~t ~~.6 " ~,n a ' ,S ~,U,dY ::O~. "the , 6,y,~0~t1 C/ .::

c~ntrole ~f ' the, \~~e~gy ~:Ud~et ', : ,over an, , : ah~atin"g , ra ~:t~, + q~/..-' · \. ' :

'sur ~a~e . , , ~~ys ,"wi t hi n' a 'parbcu~ar g~~'up ,'wer,~ qh~;erl z ed
\ ... . " " '.-" v:.. ": ,' ", ---:...: '. "

, .' by,: br oad l y s1mllar, pre~sure" ,pa,t t~~~B· -a~d :;dlre ctlons of , ai r



. 'It is s~gg~.sted t hat Significant ,' d1 fr~bence s 1n miero,

,.. 's ca l e c l1trt~tl~' pa 'ramet'er s ,ot : t~e kat,a,?at lc \ a yer ·1ma; tie '
\ ' " , ' " "

physica lly eXPlalned ,b :>\ var1atl0?S lnsy.noptlc sue ae weat her

'condit.~ons . ' I t, :' !s lmp~rt·a.nt ' l,; o b-e :b le 't o P~~dlc t , t he ,na t 'ure

"' profi~e"·s ., /{f ',wl.nd· a rid.' uemperaeur-e ' W~ t.,J::l l tl t he .. boy nda,E'Y '~nd
. , . 1 ';\ \ ' ,,'.' " . . : .. i "

katab~t i:c la~~rs , (a nd t he i r ' impl1cati oqs for heat .r uux

. D,lagn1tude ) ,.1'r,om large-sc~le _ .more r,eadi ,lY·' , aVal1~ble . synOPtiC
I

.. ' ; ',' " , . , " , " , , ' \
SUJllJller' \feather "condi t ions 'in the Peyto Gla cier' region

.;D~rln~' t h'e :~uTiuner _ .zo~al 1'~ ~w an d 'c!cl oni c a ct l vl t ).' r each ' J.

. _~a ~i~im~~ ~ o~.~r ~est~r~ 'ca~ada: l (BFr's,6n 'a:i,d ~Hare . , 197 11) , . Pac,ifiC '

1cy cion~~ are, mO.s,t ac t i v.e ,o.vet: th~ .eci r O~ . ·~l~,S~~_ , tJ:1 ~ , A~e:~t1ans

and i nl and Alaska • . ' Sou t her n ' Brit ish Col umbi a , and Alb er ta
, I

11e ' ~ outh " : t~~. mal ? disturbance
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. . Ttle orlg1~s l of the major alr masses _.1nfluencl ng -:ac u t ber-n \ . ', \ .

\ B~;~~8h ' C9;um~ ~a' .~ri~ '.~'~~~rt~, ~Ur1~g ~ :t_he~u~~~ ' " : -O~,l~.•, .3 ~ ,1 ) ,: , , ' ~
:' : l ;. :, ' ,~~r~d~~ , Ar\~;l C, : ,\ we a t er l Y. , W l~:d S' mo'{~ngov~\r t.~e : C?ol~
no:r t h..eaat ern port10n~ . ot the recr rrcecean arrive on t!Je ' . .
weat ccaet. with , a ~e ar;';m01 5 t ' adlab~~'lc ,l a ps e : r~t e '. a nd wi th

high humldltv to '~ 'QOns l der ati'l e' dePth.. (BrYSOn 'ahd "ke":1'971l)'.. \ . . " " , ' . ' '.,[' .
" 2,. Mar ft'lm.e' POl'sr : " W~ 8terly, Wind,S" from warmer! "mor,e .

sou~hein ·~ ?rt~~~~., : ~r. h~ ~~r~h1.,~~.lnc·" a_~~.slde :, .r~om \~ , ~~.~~'
. tr.?'plcsl ant1~yc~~ne and move- dl~e~tly , eaB,tw~d t~ tt coa~t.

~lr~l11 ' doml nai~ ?~'~r"the st~dy .a~ ri, :~\eri~
, ub-trop1'~1 h11'h .1' · "ell ~~·s.t·a~.l1.she~ ,. ? ~,r , o.r \Ov~r
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cy:~.on.1~ , d~~tu.~banc:e maY .8,15 0 \ ~rri~:, as ~Old ' ,~rontal e~t,ent

e acne rrom, . , SUb-pO~ar lOws ' 'over" t he': N~rth-:~est Ter~it,?r1"es an d

" .', - '. ." : ,,: , . :

~Y~lo,niq ' 'dep~,e s~ io~s, tnf,~uenCl~g:th~ " ai-e~: be g1n ,~s ' wa,ves

" ~n; the' P91~r \ t' r,o nt be tween >t :r;oopi cs l a nd 'mar i time po'!J.ar , aIr;'

" " , - , ' , ' , \ " , ' , , .",,'
of ita .moi sture on the:w i ndward , s l opes ? f ,the Coastal Range

~f Brit1,S h .C~iumb~a . - ~'nd ratlg~s fur~he~ ' ~as~ . , , ' A'd~a~a.i~c •

wSr~i ~g. .0:c.ur5.9-~~lng des ce nt ' o~ ,t~e e as tei% ~ide of t~e

\ moun t ains :, (o~ca s1on8i~y ca us i ng ch'ln~ok$ on wes t ern eectloml

: ~f '~~~ ' prairies):; ' Inte~ve~lr;g \ spei'i ~' of conu nentai ' trtlp ical '. ' ,,- ', ' ''- . -- \' . '---. ," ..' " ,, : . ,. ' , -:.' , -.
a. l~ I . ,ar~ , chara~t e.ri zed by ;~lgh ' t~mperatures a~cl low.,t e l'aq ve .

humidity . a nd are . re sP <?~ 8' ib le ,f or. the ho~test ,s unune r w~ather

. , , ', .." ".-':, ' ... , . ', " " . , : '
deVell?P ln~, r~pidly( ~n~o clo~'ed depr ,eS5:iOnS whiC,h 1D0ve nor t h -

e~st ~ar~:t.~w~?·s Br1t'i~h ' COlumbia : "', SOllie ,may "~'ermi n~te .~ff

, .' ~ ' ..~'~e\ .c oast 'lo_ther~ fo llow': ~he'~,coas~ " ',~Or{hWa,~S '" and · 5~",e . ~. :"

' ,c?,nr~ue e.a.s,t, : over S~lJ t hern a~1tls~,. CO~U~b i.~ . ~nd ' c~o s ,~ t he

" Rocky Mount ain s I ntR Alberta. br 1ng i ng 'frol;}t al syst~ms' with_
:' , , ' , ,, ' , . ,: ., .'" " . ,: .

accompany i ng clOud and pr ec i pitation t ,oPeyto Gl a Cier :

'oro~~apti i c 'de~;~e ~ 1 ~ils o/ 'Aib~rta ~:bw~ ' m~y , ~~i'm ov~; ' t ; e
: .: ,' , ',' ' . , .,,' " ' . . ' "" ,- ;," ,", ," ' .' < .' .
mou nt ains a a .e r-esm.e of . tur- bu Ie nce c and unst ab l e co ndd t rcne •
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, \ , ~ . , :~e, ' p~e_ S 8~r,e:_ pa.tt,e~ns as ob served ;on , t wi ce i3.~~lY

Sy~"Opt1C .Charts (OOOO~ . 12 00 2 ) at t -he 700 rob' level. ~ 70 0,mb

chart.s wer~ -,.usep in p~e.fer~nce" t o 850 ' mb , Ch~rts . 'a e t he 700 mb :

- l eve l (app~o~~~te:alt ltude: ' 3000 rna .m. 8 .1. ) - is: ' th~.'lowe5t . .
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{/,e,vte.i .1n' ,!~1~,~ smooth ~l~~'maY:'be aSSU~~d \ (Wal~~~ ' .\1961 ) ." _The
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. ..
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5550 m)' 1~v\F1S. fro~ V,er ?Qn ra11108.~~l1e stat1ont~40krn ~outh':.

w:est ' oi Pe'y~o GJ:.&cier.• Flg.: ·'Ll : p ,' ,'4 ). .

' " , ! ' ; '. ", .. ..
3 . ., ~~ce"'~~1 iy. \ ,( O ~,:?~ ; , 12q.O~) , r elative hum~di~Y. ~t t"h~

700 mb and 5 00 mb. l evej.e ; ob tained from dr y-b ulb · and de w

po Int. ' depre q ~lon ' data"f~om ve~non radl~'~~ ri~e .' ii t llt~ on . · <
, . "-., ,'. " . \I, ' .

.~. . The ,upper
f
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lap se.r~te (0 . 7 2 OC per 100 _;,, )~ ahd 10 v ~elat ive _humidity ..-t ;
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r r 'olll the glac :1~r ,t'all:"Une ..,"
1.1. .

'g l' s c1er. kataha.t l~ w :i.-n~ • .

D~~~~< ,t ti~·~~~r.: ' r :i.e ~d,': '~~a~on ?t:19~9 , "L?,S£,e'r l{

upper J.1r wl'r1d s ,(as , ' ~ c~I)\,it e~ , ir6m tWic'e'~daliy ' 700, 'mb
flynopt:1c Ch~~~8 ) preV~lled ' at ," p ~'yto 'ia acIe; . " More thari .

,~ ~~ or. wInds <it"the ' ' 7 0'O , ,~b' " l~,~e il: ,~;;r~ 't rom 2 7SD ." :~ , ~h~re , '-
':\.. . .. . . ,. . . . .., ..

~~re , re lat~ve~y , ~ew cas'~s , \ l ri ':Jh:(1lb"the!, u.pper ,w ln~ was,:".1~

" a down-g;aCI"e~dlre~tl~n . ( I '.e. 'f r O« 2 07o-){F :1~. 4 .1 ;; The

U:p~er 'a~'rw1"nd 'ro;~ " S'h ~WS\' • p~:ou~ced' ,c~~.ckwlse devla~ 1~n"

. '. >

.. ' " '. ; " ; ' , "' , ,',.", '. " ,' C ', " , "

: ee :obser ,,;,ed a t . the glacIer , llIet ~ o~olog:1 cal · 8 ~t e . de monstrates \ .

a pre'd~tnJ: nant'l~ ' d~~-~laC 1er 'd1r ec't1on (Fig. '4.1)':.. There '
.,' ' ,1 ," , " ',,' ', ' , ',' '. " . '

i s.' a de :t:l n1te cloekw1s e deviation or the lIe~ a\,l r t:aee w:1nd

. d:1reet1o~i6~ ' tA~' gla~I~~ :r~1l ';' 1'1~~ . ..'w~'i eh 'c D1ne i~~a"wfim'-
" c, /. ' ~ ; . ' : : ' " . : i " ' -. " \ .. . , .", :: , ,' :.' " . '

. .~~e ,- 7,~O : ~mb.?~~u~~,e~" d~~t.r~bu~10n ~ " , O~~,~ ~J, ' ,~ r" ~,?e, -" r,~e,ord;d~

~~.urly , m,~an :W:1nd dl~ecl~,10~5 ' :r,all , .q~t~:1 de ,~,he ...qUadrant 180,~

1°,- :;.7~~ " ,:' ''~ t~ ,D~~,!' ,2 ,() ,; ',or ' .Ob8~ l:"v~d ~ln~8 , bel·ng ·~r~~ . 205? an~
~ i~ DVe; '20%, ~o~ · 2250: . . . < ,. . ~. ,

",\



'.;-.\ .. .:
. , '.,. :;'''; ' . ~>





















. :"" : .•..; '1; . \ . ' .,~, , ~ . :, ., ' : i'.: " .:- ."
"" g~aClert'al~,-,:~ne (PI g : . 4__ 10~ ~ausn the'- lo~ ' level~~ ,

. .ee be ilI111111arly de f l e cted under· synopl: Ic eategor-Le e 1 . 2 an d · ..-,

\ ..:. 5 JPIg~ . :".2Md ,,:,,>. . ')lo, e ~pronounCe·d '...g i!OI ~~~h~~ 'c o~t~ol .'

..II.:::~r:..~:::.:~:::..u::::O:::;,'::::':ott::e::::;::: ~). '. l~.
~liii 'may be Chll.racte~l'~·ed by ~~ ~~-glac 1e·r· n~~ (Obgerv'e~ ~nlY ,.'
. ' ,. ' , . . "' , " . :." :: . . " ', .., . .

.. 1,:t r eQuenj'lY). ·, or :,rrlor e ,CO_ori1.y , mod1t'l~d t o.,n ow ro ugh ly , '

" pe~p endicular -i'o ' t'~e ta~l-l1~e-., F igu~es 4. 5 and·,' " ~ 9 dem,:, "' : ,

O~B t~a:~e,. th~.~ ~nder . bO~ h 8Yno~.~ l c c'ate~~rl~~\ 'and ' 5i~eh;-: - '.',
~llJl1J.ar ge o8trop~l c ·: c'ontr~l ;' Of' \h~ ~laci~'r ~i~d , di~e ~~ l on .

WhlCh ; ;~ B 'de rle c t ~J' ~.~ ~ " C16~ klfl~ e '~lr~' ctl o~ ;~O-: '~:h~" ra'l ;~ il'ne :

. ' , ' , Under anti cy c lo ni c 'i nn uence ; w'l t h wl!lak ' l5ynoPU c·pr e.5I'u;e - - · -.

\ ~~enh ./tm! surf~oe ~ln~- d lrec t~~n ' l ~ . 11t tll'l·' a~foecied : . " -v :
.' ' ...'.:,," ».the' ,70 0 mb dIreqt lon (F.lg~ ,11·. 3 ' an d :II . ~O). ~d ::now-~ ' eon :",

~ t. ~ , s1st;ent l~ dO:n '~he' gla~lej. 'f~ll-l1n~ . " ~lth 4evl~t lOns· ·or -t:

J" ~ l~~ lf"3't~an ,1, 25? " . Vlth, ~ , d~lnan~' ~lgh ~rell ~ure_ '~l~ge .

_ ~e': '.t!he P~yt~· .~~ae~e~ ~e\f ,(:~)'no!t~lC c a~egorY. 3)...: ~,OJ , ~~
\ the . ,Ob Be~...ed IIUrt;'ace wInd s were - r ro . ;205° . I ,e . dir ectl, · --',\ .

' ~down-'gl iL c ler (P I g. 4:;'.;' ,' F I~~r~' ,'-.-1 , 'rQrth~r-'"~~~ha;l ze~ ) .·..·'.\he ~;..n... Qt ·con~ rolb:' uP;'~ ~,;';;. ·under~tlc'ClOL . ...'.,.
" ' •• ' , : " <, • . '. , . \. . . . .•

'C~ndlt10nl'J,~ Whe n" a !,U~tl~.an~l c lo,c,kwllJ.e devht:10n : o,~. , .

" the' ~r~je' w1~ · o~cur ll · ~n sev~~~l :'oc~u~~nB " Wit h a l(eak '

~lt~ ~~:'s ~4;e : 'rld;:' ove~' , p~yt/a ~~o~'er . · ( synopt;~c ~c at~goi·Y: 4 ) . ~ ,
· ,C " . ',.' , ' , ' ,' , .• .'. '" " ",,' ', " ,' '. ' " . "









"

ai~c~~;rwere exami~ed 'for ka tabatic -or'\.~",ot, ;i"t1,.urid~r ·
t'h~' d1ft~re~1;' s y.nopt1c categorl~a: ,:

, , , ' , , I ", ' ' " '.' . -'.- , •

. tn ·th~ory.an.t1cyclon1c conl;l.lt ions 1n 'sulIIlIIer ~hould ~
, . ' ,

f'avour a 5 trOng 'near-8urf~ce t emp,l! rat~ure , i nve.rs ~on ab'?"e
glacIer . 'wIth "& l~~ ,'level ,wir id ' ve!ocH y ,maximum and : :

". -: - Wi t h' ,h.1gh ;1';-COm1ng ,radlil.tio~ and ' ~nlY 8catteredclo~ds • .

, • 't 'he temperatu~e' , contr~st ' b'etll'e~~ the 'i c"1!.ecr -re ce arid
" • ' ' " .-' , ~' " , . ,.. , - " ' 'I , ,' " " ~ " , ' , , '. ' . ,~

' .8urr,~U~d~ng , ~ce~fre,e: ~re a8 .- i8 " ,~t- , a 'm~x~~um . , ,~nd ~ir" ~dv~,c~et ' ._

over the g lac iertias a rel~t1vely ' high ambient t emperature . '
.': f . . . •. ' .

At nlg.h~'1 str.~ng near,:",SUrtfaCe InverS 10ns , .-may " ,b~ m~~nta~ne~

due ,t o, s i gn1 t' l can.tly ~armer air t emper-abur-es ass ?c lat~d

w'1th ' a ntlc'y'c'l on1 c cond1tio'J s 'an d strQng surf'ace" ~OOl1~: " '

· ~Tab~e ·' 3 \ ·p ~ ' 38 " ). , ~t i c Y? lOn~\ Sy~Pt ~c '~o~J~'t't~ns'~'
~ , " ~ ,' ',' " , .. ,' I .

" Wh ~.Ch, ~avour sea r-eeve .iccee katl~bat ,ie " flow, (Fig." 4 ~l2 "¥'I,d

. :Tabl e ',4.1). thus ,r e su:lt in a' h~~her . f r equency of l ow, i e; el '

: ~ 'W'I nd y'elo,~l~; , ~rB..d.l~~t · re,ve~~ al; . :~ :U~de~:' c,Yc,l~niC , ~~d , z,cin~l ~
condit10n:B ,h?,W:ever.small Btrength , l~ver,Bio~s ~nd>urbUle~t ,

s: dond1tlona '~e'ad to ' lnf~lquent' l ow ,l \i!Vel ' wt nd-'veloc~tY ::'

'gra~ l e~t ; re~;rsah '~~ " p ciorlY: deV~loped 'k·Btab~t:1·~,\i5t, ~~ · ; '; .
'I · . ... • . '.. ... .: . ~ -." ".

~ '/' r lJ'iSt. ' ( s ee : APpendlx'S) :ahowed 'ca; ver y :a l gni f1 cant

.d~#,~rence :./a\,~,~,~, '- p ~ OOl ' l~,vei) -.i~" ;he: ~~ber, .,~f l l~w , , ~e<~l :.
,: wi nd ,ve locity ' maxi ma , obseryed un der each ' Bynopt ;lc ,t yp e . , aa .

'~ ~~~ar,~~" : t~~ t~T~'x.~~~~,e~ ifre~:u~'~.C)/(T~·l~,-: ,~,~~:, >, ~' ;":''.





.:........:....~'.. .'-~ .
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.•
'. -, Th~' '~lre~~l~~ ot ,!,he ,:700, 1lI~' 'wi r;id (abo ve' t h e Infl~ll ne ll '

~t.~ he ,:~laC1e·r) h'~S b.P,o~~~~t 1Il1P/l~:t1~.rt3 tor. t he B t ~in;;t;y
ot t he , neaio-g1a¢l~ ·aft:....fayer. ·· Under, ~yclonle . c ·ondl t :1o,l)ll. '

.~pp~~,~ ~~~. : ~ t-i;~'''n~ ~~~~~. an lc~~ s.l~pe ' enhane~ , ~nt~~r~acla~
s.bear and ~ayplay , .~ do minant. ro~e ~n dee eralni ng whetll.er or

not a t rue . k&taba t :1c tlow ,I s preB~nt (Man j, I].B an d Savr ord ,
'- " " , : ~ . " . .. ' . ' . , ', ; '" j . . ,,": -- . '

:- l!l 7.9 l .~ At..~elto·" U_P~~~ .~s Uo~lng perpen~lCUlar.to .t he .

. gla e.ter ,t a11 711ne '. c auBe , c0n8 1d erab~e turbu l ence ' In t h e glac :!"er

£iu in. ~~ su~t1n@: In dl~t~r,~lo~ 'ot t~~ tell1p er~tur/~ '~ .

" ' r1~ld8" I n'~t~e" n~'ar'-aUr~ac'e l lay er·;· .:'~U~;'J". , th~8 e . ;;o~1~·:1'cni a
.'.' '" , .' ." • l · " . '"

t he k at'abat1e layer
_ j .

" e~ l~de 't h: etr~~~ ot , ~~e~s10n ~~r!ngth ~ ' . )1eJds .,1.~t1:" .~ .
. ~, ~~ c~rr_e.J.at1o~ . e~~~~e~ent.~ algn:U'lcant' at '0 •.0 01. "'Ihe pos1.t1ll!~ , .

. ·'~orr.e l!l~l~ e~t~l clant~ ~e~~en ' RI B>.n~·,.lnvel'S :1~~· ·' ~ t~~ngt~. ,. •

(~l:~ lU41~ , t he e r t"e c:: tB'.~r_v1nd . Ye+OCl~ij . '.1 8 also · .Bigri.1t~~e.nt .-;. . ... ', ', , '.' " " .. - ..

.• ~, ._ . _ • ..:..::. , ' k ' , ' ;,.' '.;::.. : . ~>;. .. I " ': :

-, .~ ~:::. ' .>



















»:·1

:\ " ~B~: _' : 6'_ ~~ATrO'; · OP ~isION;S~ENG~H VI TH·< · '"

.:.- ~LO~~ cm~ '~~co~r;,-d ~ ·~Y~~;ic CAm~O~!. .-

it f~~;"\;\ ';if'Yi'U';'!!";~~:'~~~1:i:~,";it~ ]:~?i7:7~'~~:r:~i'~;'j;~:-'~ii~1f~~:;~~At~t~~~~\.:t{~5i':

~. ~ " 0~~1~~r~I$~lf~~j; ':
:: :~~~\:.':'-~ .-\t~~~~~~~_~.~c~.~~~!tn.8,:::~~~.e)::'.;~.: _~





.. : i

I ' ,

I: ..

'j';
" ; \. :

. , ;.. : . ' " ..... : '. ',' , . ,.-
Wlt.~ '~at~r, _8 til~1 ;L it!. (RiE > · ~ ", 3 5 l. a.nd.. II~ro.ng ~ empef,~-

errer er ereru. e Qondlt1o~HI

" ". nUllbe~ Ri~~ ' ~,c1. "" : hO.Ur~1,"8~~~~c1: ;~~i':t1~ri ~·r .~ :te~~rat:~~·

1· ·:[:t~:t::~;:f:::\~~::Di~~~~~::::::::~:~::::
. . ,:'':' .. .. ' " ," , . . , ' '~" , ,,' " :, ' , " , '.
I '~'. value ..-with ~lncrea81ng. 8tabl11't7''ot- t. ti~ !.rlear-::ll urra·ee ' i.1r

. i.i'., '(~ : ;: ,.i ;r~:~:~er~a~';~~ lo ~o ;j; . , · . . .•... •... :. .. . .
.. , ' { \ 'Unc1.: r t he lea~~ st~bie ~~~dit ~O~1I e;nco~ter~d · !RlB<O ' ~5~ : <
. : ; " " ' . :. . ' ' . ' . " . . . ... ~:. " ' .

. th e , ~e;..1I~,ta.;e .~ayef . Wll~ :, we l.\~xec1 by, ~~r~ng}~ ~.~.t ~ , .lC. :. .' " "

le vel ' winds , I . /Ilaxlmua,ve l ocity ,wl tbl n ' t he f lr,st .7 'mwas

~en~~~~l~ '~~~ea~,;~ · ~han,' , ~ _.0 m~:",1 . -...T'h~ ~ re~~ih ; tn' W~ak

',,:'



















"S:,.: v

·. .'.' ..... '-:'.,./ . . :, . \ :~rf:i :~7 · >
ll :o.eCw:rl~g. :m~e,r_ , .w~~ ~\tlC:~~O~~.C CO~dl.t.~O~~ . · .I!lc~a~.n.g -:o~ ; · :::\'

.- l ev e l' w1nd ve lociti es tollow1rJ,g tbe . pr e-sunri s e lUllll.bpear ."
. '. . ' . . . . . . . \ ,. . ' . , ..

,\" to...~e , ·a8.80c1ate~ .: ~~~h. '_l.~.~~easlng ' .~ ~ l'~~g~~, :.o:__~be. _ ~ear sur f ace.:'·

1n. e1'8 10n as the .al:r::temPer~ture ' t:1aes . ~ A. siIll11ar,'lui. l .was : .' .' \











- \ 1 . \
The only category to sh pw a s ignificant pos it ive cor relat ion

, " •. ", ,' , " , \' . '" ' ,' ': ' , ' -c "' , ' -0-..

betwe,e~ ' g l aci er l ~~~d ve~o,e.ity ~ an~ ' inv~r s.ion, s t r.engt~ :,was

~,y~~Pt1C , c~~egory \~ ' (W~8 t~~~Y Zon.~ tl~~) • . Th~ , s~e,~.~~ .~wlnd,
and . temperature , condit ions expe r -Ie nced wi t h thi s ' synoptic

,. ;.' .. :.. : ' , .,1 ' ~ ' r: , " ", ': . ,>. ., ..'
~a~;e,gorY,:a~~ ' been ~~:~~~~8 1Y.. no~ed" ~ s eli~~~~ , 4 .1~? ~s.
may ,account . fo r ' t he" str onger r e1at1'onsflip .cbtadn ed betwee n

'~·, ' /: ,1~.~·:~ :e,~e.~ , .wi nd ,~ei~,~~tyfand ' 1nv. ~.r.~ ~;~· .~t:~n.g.t~ : U~d~~ : -8Y~OP~~,~
.- cat.egor Y:,5 . ·;. The ' gusty , ~ature , or" thegJ.ac1er katabat i c wind

~;~'~:~ : '.~~ti~,~~ ,lci~iC ' .~~~ciit1ons In,eans, t h at ',_' ~n' . a "Sh;~~ " t im~' .

..:S.C;;~ i ' , iri~r~~SingW1~d 'Ve~od ,t~cau~e; :'de~~~~~ed 'temp;r~tur~'~ .

~e~' :t he' to~ o:~ th~ ' katab a~l~ ' 1ay~r~ and.- t 'hus ,' ari lnv,:rs.~

.' r:,f'r~t~~'~td~P : h~;we~n wfnd '~ei6cit.~: arid . 1t~~ers10~ : str~n~t'h: :
SimUar.ly . under strong cyc lonic Influenee '{s ynoptic catego~y

... " , j , " , " , ' .' : __ . ' , , .: 1 : "

2 . ,i Loea1 ' , cz cacruc ) , gus ty ' wtndsand .wea k' , lnve~ s,iDns r-eau Lt;', . . ~ . . . . ~

\ . ., In a poor ,correlatlon .



.•,1.,.:1 :~::o~..,:n::~,..:o::::::,;'~':::':.::.n:r.:~d.~.:.:.W.:.:. '::\.'. .: f.''''','
\ ::. Th. r~let1 on,",-p b.tw.;n the .. ~,"u";.,nd ••,,,it, .
~'\\-""'. L wl~,~ln , 7 ~ or ,t~_~. _s~tac e an~ . r~~ ?n~~r:s lo.n .8t~en.~th ~ ~~s ':\ . ," r.

:::,·:Z::::..,:J:~:~:o:~::;r::::n:O:;'::~:r;Z! ,'...Ii.....
\

1I1gnlrlcant) -'WllS 'o~~~.~. Whe·n -ob8ervat l~n3. _~ere_ . llu tid'lVl~'ed· .

."-.".:,-..\"~,oo:,, ~~g to."nopu, oate gO~1 . : .m~l1n.g';1v;V" U" ~r t~~..
:'. COr~dat1~o~ co~_tt1Cle~~: _~,ere , ob t a1:~d .'U,~der ~t~~_YCl:n.f:~ , ":.1.; ' ,

-1 condlt lo~B I _ (~~~oPtl~ . : ~at:~~~r.~~~:- ~ . and., . 4? ,,~~n~_ .s~all. ,P~.s1t!lye .

'\":':va.~~. e~ und....r .,,err Cl On. ,1 ? ':.":".~ ' Z~~~.l'. 'CP~lU~~8 ..(•.r..n.O~U,'J .' .
c~~egO~l~B . 1 , -?, and 5? [Tab.~~ .1l. S? ,,:' ~e .l~g~.~t P?Sl~l':r ',"

\: ~orrelat lon_ was ,obt a i ned. \Inde.r ·synop: ~c c at.egorr. 5 : .(We~ter~Y

'.\Z~~:: :~ ' ;hl...·part1~u;1 ;tu.~ , " .~~~· :~~m~L;on .~;L:~ . · ,
'l ow,.-lev el (4 m) ~lnd. !eloc lt1 and t he · et-r.e ngt h ?t ,t he eur~~c e

.~~;?'~~:~;~:~:'I..,~;~:-j:
tlJ!1e · e ~·ale . ' .1ncr~ae e.I": ~lnd ,,;lOCj,t 1 in the kat atlatlc ·l a,.er .,...l : ~

.' . ~'~u,~~?:~~ o,r.~ tie~~~.~emp~r~~ u~e·~ ·.~d.. :i~.~~ra1ori : s tre~~~ .'.::,. ?>_..:::

" f:(~~:l;:,~:~:::::ei~:~~:w~::~;;,e'~,::u:~n:h~~::::':~'lO" ;Y " '.
. .Ilf.~1u.e.~~ .~.t?,a~lv.e lY.-. _~~~ " t eIIIP~rat~:.~~ _~ . ,:. :~, :,.,;;~," . ;...,;

.<.j,?,; • {J( ·O;t :· ';, ..... ...,'."': .'. . ".''.

:,~~, ' ,..·;,l~Jt!::: " ';;?~;f!~(i;;'{i~,;'jf£
•.i!~~;~"<: ~""'~:~ """ .~ ~ .;: "'::" ~ ..~¥$::-'1AI'~""~¢.;.tV:Ka.....

; '.-', t-' ~ . ".'

















Figure 5.1 The western ice-fall depression
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Figure 5.2

BEDROCK

_ _ · 80 m _

Post -sunrise warming rates :
depression (oC hr- 1)

western ice-fall

















~·\:;i~;<·:,::;;fl;~~>i;- ~t~/~:'~{~:1;)~;:{V~~" ~~ ~->~:;~.~~~~~:(~(}~~;~~~J~~~~)~~':~-~<:~J;fii!{~:~~~~~;~~~.tfj~i;~~:~~;~_tfr~!

t.~f' ,".' ,I " " 1' ·~:(··~,·.·5: i • • ..'..·.~·.·.··· ' ~ . : ";:

~ __ ".~ _ . ._ r ..a~.lo wa~~.~ . :_.~t1n- ( i.9\' ~ )·~·~~~~e'~~ 8~' ~~~t
~~t~ .·..m~1~r ~:~~10~. or ne~~~c,~, : _~.~l&per~t~r~ . pr~.t~~l.~a p:'~ l~ln~. :~ . , _" .
.• 5unrl!Se: 'DCCU~1l ~~ . the 1~e 8~rt'ae~ tem.pera.ture)belowtre,edng . ~

.+.~;~. ~~ dur.l~~,:.~·h:~ ' ~,1ght_. d~~ 't\ __~?;~~wave r~~.rad~ .a~}o,~ .l , : ~.~ t,~,l'n~ ·- ,~·o ,, ;o.o.~J·,
.At --equ a l-: amb 1 ent t;emperat Ul'es , t here .18 "t hen: r ehe a ting ' ot' the .

,"_. ~~~~~~'~.~- :~1~ : -:_ .t~~8 : ~h~ ' {~~:_B:t :_ ~~~'el">~\~ ' ~) W'~l~~\\w.a~~~d- , : .
. Tin t. l'.e,s\l1 t 1f1g ' l n a sll ght d eerease ' i n I nver81 c:m ' lI ~rl!!! ngth ,• . .

.·':l.~,t'1 1' ~~e , ~~~ er le'~~l ' u , 5.,' .U~:~" 'S·., .::. ,~,· .'u·O'·ed'~,~r"~~d. te-· ~,' :..... ,~·.: ~.: Ae:·d~' ~"n'vt ·e;.}~.,·-,o' n·.~.•~'. :
~~e~i~r ,\~~u.1~n'o~ . :, att'e; . .. .'

' B treng'th-" ~' . ::'< !." .. '
" ..1"';,,' '." •.::. ',~ : ' . : :- .y ' ... . , ..:.::..- .~:. ",;,: \ .:.i. "~:_ : :'" ": '~ "

. " Relativ e huml d ltJ" or t he . n ear eu s-reee au ,l a y e r decreased

.~~p~~~~..·at.~:1~ :\~t,e\5' to·~~~';i~.·. ·~~.~r1 8: (:a ·:f .ean: d.: ~.~~~'~~ · ·a~· : ~'~~ ;. ~ ,-
Lowes ", 'post - s unr i s e .huml d J.t 1&s : 'wer e e xper- Le need at &11:;e , 1 , :'

~:!'o"~~~~~~ ' ~Hh·' Il~b~t·ant :l~llJ ~~~~~er ' t~Jl1'~~a~'~~~."s 'at ' ~ O~h'

























COriC~US1~n;f -'1;-0' 'b'e' 'd~'~wn' 'from' -ioC~I , st~~~~s ' : : :
' ,, ' ,,', :: -: " ':. ,l , , , : ' , " " ' \ '

,', Al th~~g~ t.he ",~ast. , ~i t~ i s.. , r~p.re 5 ~nt ~t i~e . .~~,,~ond~~~~~5

" 'over ,a:.l a:,:,ge · /?or t1 on ~f ·~the glacier t ongue , it is . C;l.,ar ' ~

;~om , ,the s'~ , ~~,~~:i~8 ' , th~t ~'~nd ~nd ' ;;'e ni~·~ra 1iu~.e,. p~flle·~ · ~il1 ~ '~

\ r rfle ct . ;'odal' ~irt~.~ene~,s 1.0 :. ~ 1 6pe . : as~ect. taI1.d , pro:xl~,t'Y . · .. '

~.O'"ic:.~rr:,e ', .~~;, a. ~ '~ ." : ':D~;r,e.~~ ~on~.' in tt~~; , ,~~~ie.r ls.~~~.a.:~i~~~
.a a t hat be neath the, we s t e :rlf--i ce-fall, , 1'orm l o cali zed ar-eas '

of ,~oct ~rnal ' C~l~ ~i/~~oi iri~ ~it'h eati;: ~~~dit1~~~ ari'd
, " ' . , " .- . ' :' , ''' : ' ' ' , ' ' : , . : ' .; ' -"· ', :. 1 : . " ' ..:

~~equ~nt.~y str?~~ ,t~rrl~~ratur~ :i~~ersl~n(. ~e~ . ""..l~ e , ~W:~ln -. ',' '

, , More',s t e epl y sloping 'areae "of ' the snout exp e r ience acce.Ie r-aeed ',
i " .. ' " , " , . " ' ,' " ... , 1. ·. .
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, ,) ':'~'H91nk'~~->'H > '~9~ ~'/ ' G i~ci~L mete.or.olo'~ ;, -"010 '
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','",,\&~~~S~::~~i~~';' ::~::t eCZ}~:::;, Jar~L. ;na ''.
:,: _:;\ . ' :'Sub- Po l ar Tce~c-a'P , ,1 n swnmer ' : " " A.rctI~InstHut!,!Of, . '
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