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ABSTRACT. The R eso lute Bay area in the central Canadian Arctic I sla nds is in a 
region Olm<lximum \'ariabilit), in 50 kPa h eights in spring. This is the northern part Ot 
an oscillat ion in large-scale atmospheric circu lat ion ca ll ed the BafTin bland \Vest 
Atlantic Oscillation (B\\'A). The hi storica l reco rd ol temperature at R eso lute Bay, 
North\\'est T erritories , O\'er the 1948- 93 peri od is compa red with circu la ti on patterns 
for extremely \I'arm and cold spring seasons , using a composite technique and a simpl e 
ind ex of rhe intensit y ol the B\\,A. Th e ex tremely co ld sp ring ol 1992, th e second 
coldest ol the 46 a record. \I'as probably ca used by red uced so lar rad iat iona l lorcing 
due to the increased dust \'eil caused by .\ Iou nt Pinatubo. 

\\ ' ithin each spring season, large-sca le synop ti c conditions pro\'id ed an important 
contro l on the timing ol criti ca l stages lead ing LO lull sno\\' melt on rh e sea-ice su rface. 
The first stage is the cha nge [i-om domin ance of th e region by wintertime contin enta l 
pola r air to the freq uent invasion of ma ritime polar air m asses, resulting in inerea. ed 
cloud cover and reduced frequency of' Arctic inversions. The second stage is the 
transition to f'ullm elt on th e ice with a sha rp drop in surface a lbedo. During th e sp rin g 
of 1993, the first stage was tri ggered by a major sto rm which mO\'ed through the area 
on 9 10 :\l a y 1993. The second sl1 o\l'-mclt stage was tri ggered by a sta ti onary upper 
rid ge whi ch remained O\'er the a rea fo r a 2 week period (i-om 15 .\ lay to ea rl y J unc a nd 
prod uced clear LO sca ttered-cloud conditions and high do\\n\\'ard so la r radiation. 

INTRODUCTION 

The Sea-Ice M onitoring a nd Ivlodelling (S [;"[;"IS) field 

expe riment has been carri ed o ut o n the sea ice 0 [1' 

R eso lute Ba y (74°45' N , 94°50' W ) in the Canadian Arctic 

Isla nds e\'e ry spring si nce 1990 . An oven'iew ol the 
SI ~ l 1\IS project is presen ted by Ba rber a nd o th ers (1992 ). 
Th e o bjectil'e of'this paper is to exam ine the va ri ability in 
regional climate during the sn r;"t[s experim ents in 

comparison with th e longe r-term climate \'ariability. 

Long-term variab ility of Arctic climate has been the 
subj ec t of in creasing interes t because ol concern o\'er 
Arctic climate \I-arming due to th e increased concentra
tion o l greenhouse gases (Roo ts, 1989). This concern 
stem s from recent equilibrium ge nera l-circulation-m odel 

( GC~l ) results which sugges t th at g loba l climate 

warming will be amplifi ed in Arctic regions (T PCC, 
1992 ). GC=--Is estimate la rge-sca le seasona l changes in 
circul a ti o n patterns res ulting (i'om in creased CO2 forcing. 
One of'm a ny reasons fo r th eir limited use a t regiona l a nd 
loca l sca les is th eir limited spa ti a l resolution . The ex tent 

to whi ch regional climate \'a ri a bility can be explained by 

large-sca le circul a tion could lead to methods of ex tra
polating (i-o m GC;..t[s LO changes in region a l a nd loca l 
climate. As a resu lt an attempt is mad e to relate large
scale circ ul ation to spring-season climate in the a rea. 

C hanges in large-scale circul at ion control th e mO\'(

ment of a ir masses and storm trac ks and a re therefore 

importa nt in determining th e timing of criti ca l stages in 
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the spring transition period during S l i\,l .\ fS. The first 
criti ca l stage is a n a brupt increase in clo udin ess a nd 
surface temperatures and decreased frequency of Arctic 

il1\ 'e rsions, assoc ia ted with the ad\'ec tion of warm, moist 

maritime pola r air into the region. The second stage is the 

onse t of snow m elt on th e sea-ice surface . The timin g of 
these stages and the cha nges in sy noptic reg im e which 
occ ur a re importan t lor interp rcta ti on of' result s of 
indi\'idual Sn1MS projects within each sprin g pro

g ra mme a nd from yea r to yea r. 

To examin e the long-term clima te, the R eso lute Bay 
wea ther-s ta tion tem peratu re reco rd was used. Th e 
Reso lute Bay weather stat ion is a prin cipa l observing 
stat ion of the Atmos ph eri c En vironment Serv ice with 
con li nuous weather records go ing back to 1948. The 

surface-temperature reco rd was tested for inh omoge neity 

a nd co rrected where necessary using m ethods d escribed 
by Gullett a nd others ( 199 1). =--I ean d ail y temperaru res 
we re a\'Craged LO prod uce sprin g-season \'a lues lor April. 
'\ Ia)' and June, co rresponding to th e peri od of th e 
Snll\IS field experiments. Seasonal \'alues were th en 

su btracted from norm a ls for the 195 1- 80 period to 

produce tem pera ture a nomali es . Th e la rge-sca le circul
a ti o n was examined usin g d a ily g ridd ed 50 kPa 
(500 mbar ) d a ta deri ved li-om OOZ obsel'l'ations. These 
data consisted ol 455 la titud e- lo ngitud e grid points O\ 'er 

th e Northern H emisphere from the North Pole to abo ut 

30 :\ latitud e. Average monthl y a nd seasona l 50 kPa 

g ridded data \I' ere calcu la ted. 
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.-Igllfl(' alld SIlis: ,s/Jrlllg clill/ale III Calladiall , IrUIe h l({lIris 

Fig , I, LocalivlI lII a/} ~/I/ze Calladian Arclic h !allds , Tile SLll.IlS el/lerilllml:, lake place aboul 10 kill ,\Oulll 0/ Re,lOlule 
B{~l' VII l/ze sea ice .facillg ill lo LrlllcaJler SOllnd, 

CLIMATE CONTROLS OVER THE REGION 

Th e S Il\I!,I S fi e ld progra mm e ta kes pl ace in the 
a pprox ima te geogra phic centre o r th e Cana di a n .\ rCli c 
Isla nds, o Il' th e south coas t of C ornwa ll is Isla nd fac ing 

L a ncas ter Sound (Fig, I ), Th e ge nera l c lima te or th e a rea 

is d esc rib ed bv ~lax \\' e ll ( 198 1) wh o id e lHi fl es cyclone! 
a nti cyc lo ne ac ti\ 'it y, la rge-sca le ph ysiogra ph y, ne t radi
a ti on , a nd th e sea-ice- wate r regim e as th e ma in clim ate 
controls fo r th e a rea , 

The cyclone frcq uency is consid era bl y less th a n in th e 

regio ns to th e east towa rds Ba fTin Bay a nd to th e wes t 

to\\'a rd s th e Arc ti c O cean a nd Bea ufo rt Sea, Th e Ba ffln 

Bay region is influenced by a hig h frequ ency o f c\'clones 
trac king up from th e ma in sto rm track w hi ch crosses 
.'\o rth Ameri ca (K le in , 1957; Zishka a nd Smith , 1980 ) , 

Th ese cyclones tend to occlud e in th e Ba fTin Bay a r ea but 
d o no t mo\ '(' into th e ccntral Arc ti c Is la nds due to th e 

ba rri e r prOl' id ed b y th e mo unta inous terra in of Ell esmcre, 
D e\'on a nd Ba ffln Isla nds, The reg ion to the wes t towa rds 
th e Arc ti c O cean has a contras tin g a llliClT lonc/cyc lone 
regim e in winter a nd summer (Scrrcze a nd Ba rr),. 1988 ) , 

In \I'inter , thi s regio n is influenced b y semi-perma nent 

hi gh pressure O\'e r th e Bea ufort Sea producing a hi g h 

frequ ency of a nti cyc loni c ac ti\'ity, I n summ er , th e reg ion 

is influ enced m o re by sto rms \\' hi c h mO\T into th e 
Bea u fo rt Sea a rea li'om th e wes t , so uthwest a nd north, 

Fig ures 2 a nd 3 show th e 50 kPa (500 mba r) circul
a ti on o\ 'e r th e ,'\o rthe rn H emisp here a nd th e \'a ri a bilit \, 
in 50 kPa heig ht in spring , Th e Ca nadi a n Arc ti c i sla nds 

a re situ a ted under th e d ee pes t pa rt of th e cireumpola r 

\'ortex a nd in a region of la rge 50 kPa height \ 'a ri a bility, 
Th e seasona l \'a ri a bilit y is caleul a ted li'om th e d a il y OOZ 
heig hts o\,e r the 195 1 80 peri od a t each grid po int. This 
\'a ri a bility usua ll y occ urs OI'e r 1- 2 week tim e-sca les, 

longer tha n typical cyc lone/a nti cyc lo ne aCl i\'ir\', S tudi es 
b\, Kn ox a nd H ay ( 1985 sugges t th a t thi s \'a ri a bilit >, is 
due to a hi g h frequ enc\' of'bl oc kin g ac ti \'ity ill the region, 
Th e max imum \'ari a bilit y, so utheas t or R eso lute B'l)' O\T r 
Ba f1in Isla nd, is compa ra bl e ill mag nitud e to \'a ri a bili t\, 

Fig, 2, T he 1951 80 /IIeall 50 kPa helj;hl; Ol'l'r /Ill' 
, \ 'orlhem Hellli;/Jllere , 
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Agmlt' alld Silis : Spring climale ill Cal/adi({1I .,1 rclic Isfal/ds 

0\"(:')" t h e No rth P ac ifi c a nd No rth Atl a llli c. Thi s 

maxim u m in 50 kPa \'ar ia bility sugges ts th a t la rge-sca le 

circ ulat ion pl ays a g rea ter tha n norm a l ro le in regiona l 
cha nges in lVea th e r fo r th e area , 

Th e inlluence of large-scale c irc ulat ion on regio na l 

c lim a te has bce n srudi ed ex tensi\T ly oye r th e las t d ecad e , 

Perh aps th e bes t-kn olV n north ern stud y of la rge-sca le 

ci rcul a ti o n a nd IITa th er is th e "seesa ll'" in tempera ture 

be twee n th e wes t coas t of" Gree nl a nd a nd north e rn 

Euro pe caused by a n oscill a ti on in surface pressure O\T r 

a broa d region of th e No rth Atl a llli c (R oge rs a nd \'an 
Loon , 1979 ) , This osc ill a ti o n is rde rred to as th e N orth 

Atl a nti c O sc ill a tio n (:\AO) a nd a n index of its intensity is 

usua ll y d efin ed as th e difTe rence be tlVee n th e no rm a lized 

winte r surface-press ure a no m a ly fo r Po nta Delgad a 

(Azo res ) a nd th a t fo r Akureyri ( Icela nd ) , It has bee n 
used ill seye ra l clim a te stu d ies rela ting circ ul a ti on to 
regio na l c1im a tC' (L a mb a nd P ep pie r. 1987; ~loses a nd 

o th e rs, 198 7) , The .\1AO ind ex d efin es a dipole-like m od e 

of \'a ri a bili t y in th e North Atl a n ti c betwee n th e I ce la ndi c 

lOll' a nd th e Atl a nti c sub-tropical hi g h, 
S tudies o r th e prin cipal mod es of 10w-f'requ eney inter

ann ll a l \-a ri a bility o r th e a tmosp here h a lT id entifi ed th e 
N AO as a pa rti cul a rl y strong m od e present thro ughout 

th e yea r (Ba rns to n a nd Li vezey, 198 7), The NAO is 

usua ll v sep a ra ted into a \\'es t Atl a nti c (\\'A ) a nd E as t 

Atla nti c O sc ill a ti on (EA), N eith er the NAO no r th e \\'A 
captu res th e hig h \'a ri a bilit y in 50 kPa h eig ht ()\'e r th e 
Ba llin I sla nd a rea (Fig , 3 ) , As Cl res ult a se pa ra te 
osc ill a ti o n, th e Ba lTin I sland /W es t Atl a nti c O sc ill a t ion 

(B\\' r\ ). is d efin ed b y Knox a nd H ay ( 1985 ) , assoc ia ted 

with 50 kPa va ri a bilit y o\'er thi s a rea , Justifi cation fo r thi s 

is based on Knox's d e ta il ed examin a ti o n of th e i\a mi as 
Te leco nnec ti o n Atl as [\0 , 29 (Nami as, 1982; person a l 
communica ti on from,J, Kn ox , 1993 ) , The NAO , \ \'J\ a nd 
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Fig, 3, The Jla lldard del'ialioll of 50 kP({ heighls Jar l/ie 
195 / 80 fmiod, 

B\\ 'A ca n a ll be th o ught o f as m a nifes ta ti ons o f th e 

" K orth At la nti c O scill a tion m od e" but lVith di stin c t 

difTe rences ill ph ase. The se pa ra ti on into d iff'crent indi ces 
is no t m eant to sugges t an intrinsic d ynamic diffe rence 
be tll-er' n NA O , \\'A a nd B\\, A , 

From th e m ea n m o nthl y 50 kPa fi elds, B\\'A , \\'A a nd 

NAO indi ces fo r spring lI' ere ca lculated from th e mo nthl y 

g rid ya lues using fo rmul ae ShO\\'ll in T a ble I, Each ind ex 

r epresents a difTe rence in geopo tenti a l h eight be twee n th e 

t\I'O centres ex pressed in d eca m etres a nd represents th e 

streng th o r th e po leward he ig ht g radi ent betwee n th e two 
ce n tres , 

T ab fe I. Tefecollllerlioll ill dices derived Jar sfJringjrom Ihe 
50 kP({ gridded d({ /({ , Z (fa l, ,lollg.) is Ihe heighl (lII om([~)' 
using !he 7947 87 period as normaf 

,Vame 

N orth 
Atl a nti c 

O scill a ti on 

(:\:\0) 

Ba fTi n 

Isl a nd \\' es t 
Atl anti c 

O scilla ti on 

(BW A) 

\\' es t 
Atl anti c 

O sc ill a ti on 
( \ \ 'A ) 

illde,\ fo rmllla jin sfJ111zg ( using 50 kPa geo
pOlm/ia/ heighls ( Z) al indicaled grid /Joillls ) 

O, 5{ Z (65° N , 70° \\I ) - Z (35° N , 65° \\') } 

O,5{Z (55° N, 50° \\ ' ) - Z (35° N , 40 \\ ' )} 

SPRING TEMPERATURE VARIABILITY SINCE 
1948 

Fig ure 4 shows a p lo t of spring tempera ture d epa rtures fo r 

th e 1948 93 peri od a nd th e 5 yea r running mean appli ed 

to rem o \'e th e hi gh-fi'eCJu en cy inter-a nnua l \ 'ari a bi lity 
a nd show lo nger-term trend s, T a bl e 2 lists th e spring 
tempera ture a nom a li es a nd normali zed a nom a lies (i, e , 
d i\ 'ided by th e rms va ri a bility so th a t th e a no m a ly is 

sca led like a t-\'a ri a ble) , A t-\'a lue of a bout 1, 65 repres

ents a s ta ti sti call y signifi cant d e\'iatio n fi'om climato logy 

a t th e 95% le\'C1. 
The 5 a running mean sholl's wa rm tempera tures a t th e 

sta rt of th e record whi ch proba bl y ma rks th e cnd 0 1' th e 
genera l wa rming OI-e r th e Arct ic th a t occ ur red in th e 19205, 

19305 a nd 19405 (K ell y a nd o th ers, 1982) , T empera tures 

we re near norm a l in th e la te 1950s a nd ea rl y 19605, The 

ea rl y 1970s were pa rti cul a rl y cold, The long-term trend 
th en re\ 'C rts to nea r no rm a l during th e 1970s a nd ea rl y 
1980s . becoming sli ghtl y positi\,(, in th e la te 19805, Th ere is 
no signifi cant ove ra ll trend in th e reco rd, 

Th e first two spring yea rs of th e S l\l MS fi e ld 

p rogra mme (1990 a nd 1991 ) were Il'arm er th a n normal 

but no t exce pti on a l. Th e spring of 1993 was th e wa rm es t 
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Year 

Fig . .f . .5,Hillg sil l/ace temjJeralllre allomalies}!Jr l/ie 19+8-
93 period b{IJed 011 Ihe Resolule B(~J ' wealher-slalioll record. 

during the field programme a nd the sixth \\'arme,t o[ th e 

ent ire record. The spring or 1992 \"as th e seco nd co ldest oC 
the c~6 yea r reco rd, exceeded only by the ex tremely cold 
spring 0 1" 1972. Th e II\T co ld es t sp rin gs in ord er of se\"(' rit\" 
\IT re 1972, 1992, 1970, 1974· and 1983. Th e li\T \I'armest 
springs \lere 1952,1953,1988, 195 1 and 1975. 

The abru ptly co ld er 1992 spring season meri ts fu rth er 

comm ent. This \'en ' co ld spr ing occurred Ol"(' r a large 
part o[ th e cas tern Canadian Arctic (K err , 1993 ), 
approximatc l\- 10 months a ft er the erupti on of i\ l ount 
Pin at ubo. GC:'- I modclling studies by Hansen a nd o thers 
( 1992 1 suggest that \lount Pin ar ubo injected suffi cient 
su lphur-ri ch materia l into th e stratos ph ere to redu ce so lar 

rad iation a ncl coo l mean g loba l surface temperatures b\· 
as much as 0.5 c: for a 1- 2 yea r pcriod. A delay ofsc\'e ra l 
months in the cooling signal \I'as expected to a ll o\l' th e 
dust \'c il to spread o\"er the hemispherc and O\TI"COlTIl' the 
inertia or the clim ate sys telll. A del ay in th e , \ rni c until 
th e sp ring \I'o uld a lso be expec ted since it is only \,·ith the 
retu rn of" 2 c~ h sunshin e that redu ced so lar-radi a ti on 
forcing due to in creased stra tospheri c aeroso ls \\"Qu ld 
occur. fn th e model simulati on . Pin a tllbo red uced 
temperatures by 3 sta nd a rd de\ 'iations 01" th e a nnua l 
g loba l mea n temperature. 

T EMPERA T URE ANOMALIES AND LARGE
SCALE CIRCULATION 

To examine the changes in 50 kPa circu lat ion patterns \\'hich 

occur fo r extremes in sp ring tcmperatures, a composite orthe 
circu lation [or th e fi\T lI'a rm est and the Ii\T (o ldest sp rin gs 
\I'as made. The dilkrenec bet\\"een thc lI'a rm and ro ld 
compos ites is sho\\"n in Figure 5. The pa ttern sho\\"s abO\'e
normal height O\Tr the Canadian .\ rcti c Islands, as expec ted. 
sin ee surfa ce tempcra tures should be rcncc tecl through the 

lo\\"er Lroposphere. ;-\lso present is a north south dipole 
patlcrII beLIITen th e Canad ian i\ rcri c Islands and th e 

Agllezl' alld Sdi.l: S/Irillg clill/ale ill Calladiall . I relic Is lalld.1 

T able 2. Spring-.lCasol/ lemperalllre al/lIlll((lies . . lslni.lk.l 

indicale anolllalies Ihat are signifirallt at Ihe 95% lel'el 

) ear T ell/jJeralllre alloll/a~)' 1-.l/ali.llicjiJr Inll/Jeralllre 

C 

19+8 0 .60 0.+1 
19+9 - 0.+6 0.32 
1950 0.76 0.52 
195 1 2. 17 1.+8 

1952 +.0+ 2.7."'/ 
1953 3.++ 2.3+ • 

195+ 0 .47 0.32 
1955 0.1+ 0.09 
1956 0 .66 0.+5 
1957 0 .04 0 .02 

1958 0. 13 0.09 
1959 1. 26 0.86 
1960 0.94 0.6+ 
196 1 0 .20 0 .1 3 
1962 0.17 0. 12 

1963 0 .27 0. 18 

196+ - 1.+6 1.00 
1965 0.60 0.+ 1 
1966 0.50 0.3+ 
1967 0. 10 0 .07 
1968 0 .00 0.00 
1969 0.+6 0.32 

1970 2.60 1. 77-

197 1 0.6+ 0. -13 
1972 2.93 1.99 ' 
1973 0.26 0.18 
197+ 2.1 3 1.+5 
1975 2. 17 1.+8 

1976 0.53 0.36 
1977 1. 2+ 0.8 ~ 
1978 2.00 1. 36 
1979 0 .+6 0.32 
1980 0 .66 (H·S 

198 1 1.0 7 0.73 

1982 0 .26 0. 18 
1983 2.03 1. 38 
198+ 0.30 0.2 1 
1985 0.60 O. -~ I 
1986 0.36 0.25 
1987 - 1.1 0 0.7.3 

1988 2.2+ 1. 52 
1989 0.00 0.00 
1990 0 .79 0.5+ 
199 1 0.9+ 0.6+ 
1992 2.60 1. 77* 

1993 2. 1+ 1.+.3 

lI"('stcrn .\ tl anti c. simila r to the Ba fTin Island " 'es t Atl anti c 
O sc ill at ion. LO\\T r heights centred O\'e r the :\or\\'egian Sea 

in Figure .3 rcl1ce t th e seCS<l\\' in tempera tures \\'ith northern 
Europe discussecl ear li er. Th e o\Trall pattern is \'e r\" similar 
to Barnston and Li \"('zc\\ 1987 ; fi gurc 2 for .\ Ia\" andJlIn c 
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Agnew alld SiLis: Spring riimate in Canadiall Arctic Islands 

Fig . 5. 50 kPa dijference jJal/em between the jive warmest 
and Jive coLdest stJl'iJlg seasons at Resolute B CI)). 

and sugges ts increased meridional circul a ti on ove r northern 
Canad a, with redu ced weste rli es ove r eas tern North 

Ameri ca, displaced south ward O\'er the North Atl anti c. 
As a furth er comparison with circul a ti on, the time 

se ries of temperature ano malies \\'elT compared with the 
B\YA, WA, and NAO indices. Onl y th e B\VA ind ex was 
signifi cantly co rrel ated with the temperature ano ma ly 
(Fig. 6) . The corre la tions were 0.56 [or the BWA index, 

0.4 [or th e NAO ind ex, and 0.24 for the WA ind ex. 

Temperature Anomaly vs. BWA Index 

5 _ - r Anomaly 

3 

1 

-1 

-3 

-5 
1948 1958 

-~ BWA Index ___ ______ _ 

1968 1978 1988 
Year 

Fig. 6. Plol of l/ie B filA index ill geo/Jolenliaf decametres 
against temjJerature anomaly ill qc. 
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CRITICAL EVENTS DURING SIMMS 1993 

As indi cated , th e 1993 spring season was th e sixt h 
warmes t spring in the 46 yea r record at R eso lute Bay. 
In 1993, the tra nsition from predominantly con tinen tal 

polar air to more frequent im'asions of wa rm er maritim e 

pola r air occ urred with a major storm which moved into 
the Canadi an Arctic Islands from th e K eewatin /western 
Hudson Bay region on 9- 10 tV1a y (Fig. 7). Figure 8 shows 
a sharp increase in su rface a ir temperature and snow 
temperature followin g Juli a n day 130 ( 10 ~lay ) which 

persisted for the rest or the SIMMS experiment after th e 
storm passed. Similar increases in rela ti\ 'e humidity are 
observed. After rhe warming, a ir temperature in Figure 8 
mos t! y exceeds snow tem pcra tu re, i 111 pi ying down ward 
sensible-h ea t flux and warming of th e sur[ace by the 

warm, moist air. 

Fig. 7. SllIJace pressure alla01sis showing a 17uU'or storlll 
which mO lled through Ihe Canadian Aorlhwesl Territories 
into tIle Arrtic [stands al 1200 GMT 011 10 M(!)' 1993. 

The second stage is th e onse t or s n o~\ mel t on th e sea

ice surface. In 1993, th e prec LI rsor to melt was a 50 kPa 
ridge which moved into the so uthern Greenland- BafTin 
Bay area aro und 21 1\1a)" ex tend ing across th e Arctic 
Islands into an intense high over th e wes tern Arctic basin . 
At the surface, high pressure domina ted O\ 'e1' the reg ion 
for more tha n 2 weeks. Figure 9 shows the surface ana lys is 

on 27 M ay a t 1200 GMT, with an intense 1035 mbar high 
ove r the region. This situation persisted with only minor 
changes until ea rl y June, produ cing a long period of clear 
to sca ttered -cloud d ays giving high va lu es of average 
incid en t so lar radia tion (K d) . Figure 10 shows abso rbed 
solar radia tion , i. e. incident sola r radi a tion (Kd ) minus 

reOec ted solar (Ku ), a t the multi-year sea-i ce site. Th e 
gradu a l in crease in absorbed so lar radiation is apparent. 
or pa rti cul a r note is the sha rp increase bel ween J ul ia n 
d ays 147 and 155 (27 May- 4 Jun e) when this stationary 
high was most intense . This eventua ll y leads to a rapid 
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Fig, 8, Time series oj dai[J' a['erage air alld SIIOV .. ' 

lem/Jeratllres during S/. \ Ll fS '93 allilejirsl-..)'ear ire sile , 

drop in I(u a nd surrace a lbed o as th e sno\\' surface beg ins 
to m e lt. 

This warming situa tion lI'as excep ti o na l as indicated 

by comparison with th e long peri od of wea th e r record s at 

th e R eso lute Ba\' ,,'ea th er stat io n , \\'eekl y tempe ra ture 

\ 'a l ues compa red to the 19.51 80 normal period lI'ere O\'Cr 
2 a bon' no rm a l fi 'o m mid-~J a)' until the cnd 01' th e fi e ld 
programme (not shown ) , Other pa rameters fo r the spring 
months suc h as the percentage 01' normal hri g ht sun shine 

\\T IT a lso abo\'<" no rmal fo r ~Jay and June , Th ese \\arm 

conditi o ns \\TIT no t local but ex tended O\Tr th e centra l 

and ,,'es te rn Canadian Arct ic Is la nds a nd into \\'(s te rn 
Canada , 

Fig , 9, Sill/ace jJreHlIre (//{({£J ',Ii.1 jar 1200 (;, II T 011 27 
,I h! l' 1993 ,I/iull'illg all illtmu 1035 mbar high /Jrf,lslIre 
Ol'er the "Irelie h tallds , 

."lgllell' al/d ,)'ifis: SjJl'illg rfil/wle ill Cal/adial/ . Irelir fstal/d.1 
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Fig, 10, Time Jeries oj dai£l' ab.lUrbed ,iOlar radiatiol/. i,f , 
il/cidellt ,lOlar radiatioll ( k d) 111/111/,1 re/7eeted :,olar 
radialiol/ ( It'll ) . al lite IIwtli-..)'f(lr sile , 

CONCLU SIONS 

Th e SI:-L\IS stud y a rea IS III a r('gion or th e :-\rClic where 

th cre is ma:-; illlulll large-sca le circulati on \ 'a ri a bility in spring, 

E:-;alllina tion of \'aria bili t y of spri ng tem pera t ures in [he 

R esolute Ba> a rea in th e cen tral Canadian ,\ rcri c [ s l a nd ~ 

indi ca tes lhat th e fi\ 'e cold e;, t springs in order ol'se\'erit\, were 
1972, 1992, 1970, 1974 a nd 1983, The fi vc \I '<lrmcst sp rings in 
descending order \\'e re 1952, 1953, 1988, 195 1 and 1975 , Th e 

ex tremely co ld spring of 1992, th e seco nd coldest reco rd ed , 

\I'as probably ca used b\' redu ced so la r radiati ona l forcing du e 

lO th e increased dust \'('il caused by .\I OUlll Pinatuho 
10 months ea rlier, Th e inertia 0[' the clilll a te s\'s t('m . lhe 
delay in spreading th e du st \'e il o\'cr th e Northern Hemi· 
sphere a nd th e timing or th e a rri\ 'al oCco ntinuo us daylig ht in 

the spring sugges t th a t thi s delay is reaso nabiC', 

Extrem es in temperature occ urred in conjunction \\'ith 

a change in c irc ulation pattern rererred to as th e Ba fTin 
Island- \\' est At lanlic O sc ill ati o n (B\\, A ) , 1\ B \\ 'A index 
desc ribin g thi s osci lla ti o n was sig nifi ca ntl y co rre lat ed 
\\' ith the tem pera ture anomah- , Correlations \\'ith the \\', \ 

and :\AO osc ill a tions \\,(,IT no t sig nifi ca nt. 

Th e spring-seaso n weather and climate of the area arc 

s trong ly influ enced by changcs in large-scale atmospheric 
circ ulali o n \\'hich controls the mo\ '(' nlent 01' a ir masses 
and sto rm trac ks and thus th e liming of' two importan t 

s tages during this peri od, Th e first is th e transition rro m 

predominantly contine nt a l polar air O\T r th e regio n to 

the fiT qu ent il1\ 'asion of warm , mo ist maritime polar air. 

This transition brings a sharp increase in clo ud iness , 
surrace temperature and rcl a ti\ 'e humidit y. reciu ced 
rrequency 01' ,\ rc ti c innTsio ns and increased fi-equ e ncy 
01' positin' net radiati o n, Th e s('co nd stage is th e o nse l or 

snO\\' m e lt o n th e sea-ice surfa ce a nd is acco mpani ed by 

a n abrupt change in s urf~lce ,llbedo ancl increases in so lar 
radiati o n absorption and positi\ 'e ne t radiati o n, 

During the sp ring 01' 1993, the s ta rt of' the !irst stage 
was tri ggered b) it majo r s to rm \\'hi ch mo\'Cci lhroug h th e 
area on 9 10 .\ Iay 1993 , Th e snow-melt stag(' \\ 'a s 
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_'lglll'w alld Si/is : .5jJrillg clilll ale ill CallaC/iall A rclic i s/a 11 dl 

trigge red by a sta ti o na n ' upper rid ge whi ch remain ed 

O\ 'e r th e a rea fo r a 2 week pe riod from 15 i\l a y to ea rl y 

June a nd produ ced clea r /sca ttered-cl o ud conditions and 
hi gh ineidcnt so la r radi a ti o n whi ch acce lera ted sno \\' melt 
on th e sca-i ce surface . 
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