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Stratus c loud co ver over Barr -u, ’; , AIDJEX camp ‘Big Bear ’ and over

the Beaufort Sea was derived for 1975 using surface and satellite ob-

Servat iO S. Contrary to the reported value of the consistently high

lon g term summer rican cloudiness , the valu es for 1975 showed a per iod of

complet e lack of cloudiness. Comparison with the wind field suggests

that a southerl y component in the 700 rib winds corresponds to an increase

in cloud iness and a northerly com7enent corresponds to a decrease. The

unusual northerly 700 rub f low during this year may explain both the lo t

summer c loudiness and the severe ice condit ions in the Beaufort Sea . The

temperature an~ em issiv ity pr~files measure d u~i~,g uiistr iment ~’d a irc ra r L ;

indicated tha t wi thin a few days of formation of ~t ratus c loud ove rcast

the eniiss ivity at the top part of cloud become:; low and the tei lpe ret ure

inversion drops down to the middle part of the cloud. Continuous solar

heatin g and the effect of scattering in the long wave iiay he ~e~;~onsibl e

for these chan ges.
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INTRODU CTION

During the summer mon ths l ow stratus clouds cover the Arct ic  basi n

almost cont inuously. Thi:~ persistent cloudiness appears to be a peraian -

cot cl imata logica l feature and hence has important impl icationi s fur the

radiation budget of the Arct ic.  Early investi gat ions of cloud cover

amounts by Husch ke (1969), V owi r~ckel and Orvi y (1970) and Henderson

(1967) showed that the amaunt of cloudiness and the frequency of occurrence

are essential ly a step function of time and that t h e  incre ase of cloudiness

during the summer is due to the presence of 1”;; level stratus . The

l ayering feature of these clouds was reported by Joyaweera and Ohtake

(1970) wh o also indicate d that these clouds are essentially supeecooled

with few ice crystals.

A mechanism for the formation and l ayering of arctic stratus was

given by Herman and Goody (1976). They suggested that condensation is

induced in in i tially uns at u ra ted continen tal pol ar ai r u s i t fl ows over

the pack ice , the condensat ion is induced by diffusive cooling to the

colde r ice surface and l ong wa’.’e emission to space. Intense m ixing

wit hin the cloud is generated by a strong ~
-.ool ing due to radi~ tive

emiss i on at the cl oud t’i 1~. The layered structure is attr ibuted t i l a

greenhouse mechanism w hereby solar radiati ce penetr atos to the inte rior

of the cloud and cause s evap a -e t ion there. At the scia :.’ time ~ha top

rem ains cold due to lon g wave emission to space and the base remains

co ld since the surface tempei ature is f ix ed near 0°C. Herman end Goody ’ s

model predicts that condensati o n wi l l  occur w i th in a day and the cloud:

w ill persist over several days due to the absence of effective iissi p~t ive

niechani as.

2
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In this report we re-examine the c loud cover amounts over the Beaufort

Sea using surface observations and sate llite imagery . The cloud cover

auloLints are then compared wi th the wind field ‘to infer the large scale

air h o w  d uri n g the cloud cover conditions . The stratus clouds have low

liquid wa ter content , hence their emissivi t ’ies are considered to be less

than 1 thereby making it difficult to estimate long wave radiative

f luxes from observa t ioni s oF t~ne clou d top temperature. In add ition to

clou d cover amounts , this pa per also reports measurements of vertica l

profiles of emissivity and air temperature of stratus clouds during a

clou d episode over ‘the Beaufort Sea near Barro~ .

CLOUD COVER AMOUNTS

(a ) Mapp ing

This study was limi ted to the region sho rn in Fig. 1. This area

covers the Beaufort Sea , Alas kan coast and t h e  A 1DJEX area . The cloud

cover amount for this area was obtained fr~~ the ima gery of the HOAR 3

and 4 satellites. The satellite imagery for the (Very High Resolution

Radiometer ) (Vr !RR~ a ’ e  a va i lab le in the V i s j b l I.d hand (0.6 to 0.7 
~

‘
~~

) and

th:~ th erma l infra-rcd hand (10.5 12 .5 pm) with a resol ution of 1 kidi . N ~ny

techniques are availabl e for mapp i n:j c louds from satellite im~cjei-y for

lo”;er latitudes. But in the Arctic. the und erlyina snow or ice cc .’er

and the existence of t~’ :~erature inversio ns at the lowe st l ayers in the

c louda moLe these techniq ues inapplicable. Further iore it is not, possi ble

to deve lop a standard iden Ii fi cation strategy appl ic ab le in all case~
for the ;- pp ing of a rct ic stratus clouds.

The nie~hod d do~Hd to map arctic stra~ us clouds is to utilize both

the v i ~. ible and infra-red imagery and use the fea Lures such as shadows

3
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and h i ghl i ghts in the v is I bl e and abrup ~ tempera ture changes in the

infra—red . The solar el ovation in th e arctic is low and in SUI,II1C1’

sunl ight is available most of the time. The stratus clouds in the

visible sh e’; h iqh l Igin t s on the side facing the sun ari d dark shoduws on

the other side. Titus clouds of ten appea r as an indentation in the

imagery (see Fig. 2a), alth ough the contrast iii the albed o is small.

From the pus i tio tl of the sun it ‘is possible to di sti ni gu l sit t h e clouds

frue the surface. This method is satisfactory unless the entire area of

Arctic ocean in the satellite image is cloud covered so that the cloud

layer can be mistaken for the ice surface. Under these circumstances

the exact location of the coastline car; be used to help it ;  the differe ; t ia t ion

of cloud from the ice surface. The infrared imagery often shows sharp

contrasts in temperature between cloud tops and ice surface. These

d ifferences may be especially enhanced as shown in Fig. 2b so that

isotherms can be drawn . Sharp changes in tcerpet’ature are assumed to be

a boundary between two cloud layers or between a cloud layer and the ice

surface. Using these characteristics we were able to map the cloud

cover of arct ic stratus for all the sate l l i te  in . gery a v a i l a b t e  d ur ing

the year of 1975 for the area shown in Fi g. 1. The cloud w;:n Jnt is

defin ed as the fraction of the area covered by cinuds other thur hi gh

ci r ru s.

In addition , surface observations of cloud cover ore av a il able free

the weather service office at Barrow and from meteo rological observat ’iIn

at Bi g Bear camp of A IDJEX. The latter are available frow April until

Au gust.

4
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(b) Result.s

The weekly lea n cloud cover amount front May until September 1975 is

shown in Fig. 3. Alt inu ji the mean cloud cover is Still rather high *

(-6/10) ~~ is riot much different from the previous estim ates of Husch~:e

(1969), Vow inckel and Orv ’iy (1970), the p ’esent results show cortsider ab lu

fluctuations in the weekly cloud amount , for the yea r 1975 , especi ally

over the Beaufort Sea (ed ‘Big Bear ’ Camp. Beeause our results were

confined to one year , this p a rticular year may have had anomalous cloud

covet’ conditions. Indeed , the weather conditions departed considerably

from the mean conditions for 1975, giving rise to anomalous ice co~Jit i ons

(W e ’ dler and dayawee ra 1976).

Another inference from Figure 3 is that the cloud conditions at

Barrow are considerably differe ut from those over the A IDJEX camp. These

results show that c loud cond it ion could vary co nsiderably from place to

place especial ly for stat ions near the coast where the presence of land

may have local ef fects.  Therefore , inferences art the cloud cover s i tuat ions

over the Arct ic  Ocean from rteor- cea st  and land based s t at i ons roust be

nr’~de with car~.

hle ’r in and Goody (1976) suggested that stratus clouds are ini ti at o d

by cond ui sdti an on continental polar ’ air as it moves oven’ the c~ld ice

P .~~~
, ‘

~ 
. In order to test th ‘I s So ~j 1O~ ti on we cw:~ . . red the daily surface,

850 rb and 700 ~b E rth—S a ut h rind componen t at Harrow ml Lb the ci , U , ~

cover a a~ur ; t . The c u h a  r I son sha ;a that a good rd a ion is found P a tree::

t he cl ou d iri ~;s and the n w ther ly m ind co~:po rien t, at 700 irS level ( 
~

F~ g. 4) . The surface winds showed i n  cctrrel a ti on at all , whi le a

correl atjort with wi re ds at 850 :5 ma a irtcuncl usi ye . This corn’;’,, ’ i ~ a

5
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suppo rts hlei’mun and G J ,’ ‘ S co n too Li on to the ox tc t t l  that cold arctic ice

causes stratus clouds th ough tt n dific a tio it of sy nop t i c  scale co nt i t :e ; i te l

ai ‘ above thu buiindu’y 1 ajar . l.oe— 1 evel fl~ ’.: i ; : y  g ive rise Lu orct i c

fog, but stratus clouds are n t  necessarily fw’i ;aJ by Li ;e 11 I’t’ing of

thes e fogs.

Lack of 700 nib ci id a at Li ‘C Al DJEX camp made 1 t I epcns I bl e La

compare the wind direct ions and cloud cove r over the ca mp. t rove ’ the

Nat 1 o;co 1 No ; ther Serv ‘ice syrtupt c ma PS at 700 nib 1:’~ be lit I 1 i zed for

COi :i pa I’i son mi Lb the ci and covet’ over Dccii fo t ’  t Sea . The iCOn 700 :5 fl 0’,!

was compu ted for two mevkly periods from f\pr’i 1 until Au c;!tst of 1975 [or

this region. For all the per’iode except Ire;;; mi d-June to mi d— d ul y the

mean flow showed a n orth erly coepen ’m t . For thi Pet’ od Lhe vi rnds wi re

northeasterly over the Beaufort Sea . This rat h’ -r qualitative analysis

tends to confirm that the 1 ask or cloud incas duri ng t h i s  per led ca

cides  wi th  th e ch an ge i n m ind d’i rect :iun from sou ther ly o nerLh : r l y .  I:

order to confirm if a close carrel a tio rn e>i i s ts bet;’ !eeil the c / i  rid a nd

cloud cover a detail ad an ialys is of the 700 nib vi i ri d f ield is nec rissa j .

CuNPARISON r~T;Ir1 N ICE AND C . OUe c’nv: ’o

The suwmei ’ of 1975 was r ’ L: ’ for it’; unusual ice cnnd’i t io ns in the

Buaufnr~ Sea . The ice i;’~’.’~.;~~iL was  l a i n  n’d wa s i n : o ~~1o~e. f a in ly zJ n~
tl~e metco rol ogical si t riati on p e r ~ : in intg  to  Li ;e  a \ ’ C ;C ; l t  of ice, N e d

and Jo y mac ro (1975) found that a persist out lea ‘ :. .o n ( ’ E ;  Sy S t u  Oven’

the I igh Can adian Arc !,ic a ided a no n - t ’ t uest er ly rind c oap ’ nwn i t  Li ,; the

aver ~ j e w i n d ;  the read ti ra ’j  wind kept the ice neon ’ to sa uce .  Us I op the

dev ~L inns of the height o~ t he 700 iS level  for su ’ ”:e ’ 1975 fr ’ ...; t i C

long rn ;  m or n , thej a hr.’;’’d ha t the wind vector ~Fc ,.’ ‘ 1  a so r t Nrirly

Li ~~~~~~~~~~~~~~~~~~~~~~~~~ 
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c~ : ‘ ‘ . r i t 0 u t on ly i nn Juno. For the ;‘e;e it ;d ; ’ of the S ’ J i . . e C iO’ thor C “kS a

p a  ri a t  0:1 n ; ’ ,r’~ Iu” r ly  C(1 epe ) l l c f l t  . Except i t t  early June , the c lou d  co’;er

t h is yore iS  curl S s t o u t l y  less t h~~ t hose infe r red f ,’ : ;  ~. ;at  ci in ;;a [ ulu~ ica l

data. T he e [ut ’C  less tita n u :;..; 1 offshore ice o’.’u ; !e: ’ t see s to Ire

t e l  ated to he less t itan us ;.; 1 cloud cover over t he  1[ - ’ ruf ;’ r  t Sea. Both

thes e factors Sh d . ’I their stro:v; dcpe;~’te ;; ce o r t  the 700 n t )  S : / nop t i C— ScO lC

w ind f ie ld over the area.

VERTICAL TI , ,S~LRATUNk A ND CLOUD F~ J S S IV Iii q

The meteorologic a l pt’op i.er’ties of the s Lr ’~ tus clouds end the envi ron -

ment , such as humidity , air temperature arid the up”irrd s pectr a l  the rma l

rad ia t ion  temperature in tire atm ospheric wi  indow rag ion , \ ;~~

measured during two periods. The f irst , ire July 1975 u t i l i zed  t}~-

el ectra a i rcraf t ;  the second , in May l97S , util ‘izecl a Cessn a  1Pti . The

for :ico - n-los in coni uncti on nil ‘Lb the 1.1 Dl ’  . X rod ‘ia Li or; procjra:.i . ~~ cI OU;j

properties were obtained d;tr t i n  two days . Jul ’1’ 19th and ? .IJ”d. The

observat ions of May 1976 were des igned to study the vot ’ ia t ’ ico s of cloud

properties during a s ing le s t rot us cl o t tO tapi soda . P. str tus ci nd

episode is def i ned as a period th rough wh ich tea sky over B:;; -sc - ’ a

overcast  wi thout  a break. Twice daily :eiSu; ’eale nt s of te :’ ipa rc - a ; ’

rd at: lye humid I ty and Line spec t ra l rod’i a L i v e  1.c.~ ~Jerat.u ;’e m et ’o , t r  to nod

dot’ ing a cloud epi Soda \ ,‘hi oh s t a r ted  on May 20 [:1 ~nd las ted tnat ~ 1 Na y

26th . The spec t ral rod i 05:0 to ;’ u sed dim ’ i ri g these cane ;’ az ;;; Lu co a 0 B r;. 5

Pt t T- 5 r i l o i r ie t a r .  A thermisto ’ wa s used fo,’ air t o. ; . a’, : [ ‘ t e n

an d th~ humid ity  was r acasrirad us ing e Vail ‘i sr l n.~hyc nc’oz aLe r.

7
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It ie  Boo t ie s  PNI’ —h r’ad D’n:et c;’ c ;s u~; un t t ~ d lu. !’ lu’j  do;’,’ ii so that it m s

t I i Y O S U i ’ i ) t ~ the it p. i ’ rc l  s p e c t r a l  rod lance.  If R , is L ine uvI’in ’ c ! l’~n’t (‘, S i V C

f lu  ~ at the hot: to ; ; of  t he cloud 1 oy., ’ , t he upo a’ d 1 ong we ye fl ox at

t h e  top of the 1 oy :n ’  and aT 4 la the hl aoL bedy rod lo t io n  at L ir e av e ;”aoc

t o r ~era Lur e of the cloud ‘layer ’ , thou t1t~ ei;;i s s i v ’ity is

PS 2
- cT

This expression can be i sed to calcul at e tho e f fe c t i ve  f lux  cmi as iv i  ty

of an y  stratus ci ;iud or a laye r ’ Lho , ’eof .

A d isadvu ntaqe of us i r i~ u; r’ ’ rd  t’odi iO:CC ~O d~ t ern ;ln ’re emi ss’ iv i  ty is

the influence of tine undei ’lyi r;g surface. As pa in Led out by On ygs

(1968) , t he radi once co ;ning out at th e t i ;  a tire 1 ajo ;’ becom es insen-

si’tive to eeis s ’ivity naSa. ; the cloud tcr pzrreture is c lose to thar t of the

‘ice surf ace bel c’.,’ . There for e for ’ ve ry low thin cl nods , s nch as fogs,

tine va lu e for cm’ issi v ’ i  Ly obt a I ne t  by t ini s io .l. ed may be in error.

The ver t ica l  t (‘..;;‘ z ’ r ’ O t t t ;’~~ end rod lance [‘t o > ; ; : c os u , ’ c ln;;Ls us ing the

Ces s na 180 were ‘a r e  in’: t S r  v i c i n i t y  of ho e ..’ . The f i rs t  fl ic ;ht 1,- as

r: ;’ ; d~ on tin f l  rat o vc ;’ce at dci’ a [t Err ’ a per ’ ni l  of par- ti al ci;); di ness . ‘ra e

r , : ’ an ’ J r cranrL S of air or c l oud Lc: , :,’c ’at ur e , s p e r t c~;l red icliv e t :apor ’ r ;; ’e

free PR’f—b rod i z : i i e o ’  ou’d t he i ;z ~a ’idi ty of a ir  mere a; do at v. r , ’ io us

c i i i  Ludea below , w ith  in a n d  ~tar’ :e t he c l o uds . Tha~ 
; . .r. S : , rc ; ~~.‘ . t s  cc  C;

ad , :  by f ly ing for ’ chant 3 a1 in ’e i [as ‘in hCt r ’ l /o ,: t ,di b r;’: . l;n cx~; i ’ i re ’ rn ta l

l e’js were ver t ic a l ly “ hove ear.h o tin e ;’ a ; id sc ’ par , r t nJ by shou t 100 a

fl r;r in ;c ; the s ix da~ c lo ud n~’ ; S T ; ’ to ,  m o a n :  r’ z’ n~~s n- on e ,~ Oe in t ime n: ’ ’ rn r i ’ zq

~n t a f t ’ e r n ;aan ,  Of t a V O : ”Y day.
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The t i ; a ’ n ’; n i SLo ; ’  se nso r ’ , w in ich n ,;; .; ’ an:r ’u;l Li c e o uts ide tu; ;pc ; r rtur e , 1505

n ; u i c n i’n t i J at  the urn.tara (to of  the t i g h t  n’ a nt g oF t i re a i r ’ c r ’ e ft and c ’ s

sh ie lded w i t h  ref l ec t i ve  mater i a l  to ;r c .o id ic ing ann d so l a r  hea t i o g .  The

SOnSO n ’ 0.;’; or b i b t ’ aL :d bo f o n ’ ;; ~,n r d di tet ’  every expc ’r’ ’iux n ru ,  , u S i n E J  , r n c

ice Ira th. The output ra ts  recvt ’ded on a mul t i  ‘~‘ol I —flil: ter s 1 n rp b C;

t ’oc ’ ;r der.

‘lhe B-t rue’ ; PRT—5 rad i o m eter ’ was n ;;. ’ ;un;tn I ins i de Ihe c a b in  uc’ ~ ; r ’ a

portho le so tha t it is loo k i ng  d i rec t ly  dsc ,’rn , ’.’ : ,r’Ja . Ti re periut’~: ; z i’.ce an d

accuracy of tine ins tru’; co n L n ero cher.Lo ] by f l y i n g  eta ;  t b UD fee t, ribr ve a

lead. Du r i ng the ent ire durat ion of tine ox; ;; ’ i r on ;  L , the ind’icai od

rod i a L l  ye tetnper’a Lur e of the PBT-5 over lead n .’~; . -1 .8°C. Ver little

or no trj;’bubeni ce o c c u r r e d  di e ’  ii~i ny c r f  t i e  r ent ’;, h a nnr,e ;ire e f f ec t  01

s l ight  p1 tc hing and roll °n of h~ a ~t’~’r’oft ont t he look—d ’ i n ’ ’et i’ r; i’;[ t i ;

bh ’f-5 c - a r -c co n r: . iJnr ’d t, he n : : :ii g hi,: .

‘l’he i’ ’~~ 
i le~ f ~ l l  d O  L r ’ . , ; . . ; r ’ u t t ~~’( : (a i r  te , : ; ’;nr’a~~r ; : ’ z ’ ) cud too POT-5

spect ra l r’ , m . , i~ Lic ” ’ t 
~‘ o ~~~~~~~~ 

( jp n f ’ , . ’ .~~ , ’ ,r i - a )  for’ 3 ‘ mx; ’ar n’ ’inniea ta b run;s

are sh ’:c’m u t  Fi gs. 2 H ‘ i t  J c .  iOn c ’ ’ n~ l co n : r ! ; [ ions  du n lug t h~ three

ia ’s dn~ c; ’ i b” J F o l t o  -a Li t h er e d i s t i ’ .t  s i t . t r ; L i ;  iS ‘‘1 tin e

s t r a tus  clo ud die - i:1 t, Li n - o r L i ’ ~i,m 1 . r r ’ ep i

( 1) ML’  2 1,  1911: l~ 
,: — lIS P l a -c l l i m e .

M’ ry 21 l,’ . : ; . ’~~” 5 : ” ., . 0  d y  c i iF ~ stratus c1 :ud ep isud ’:. ‘Li? i f ile s

1-);’ ti;l a day, S h:  “, ‘0 i n ’  lhr . f r , Ot id  t i a  L of thu o r”5’ I ens :[a ’ ,’ \‘ , i;’~~ si :i I an’.

They are re~~
.c ,en n L ivr ;  i f ’ s t ; ’ a ’ [ i t u c bo ;,d c unid i t , ion : ,  f - c d  elou . ’,he , ’c .

‘Ike cloud c i a  t h ick  t a i ’ : ’ ; : H  ~~i he bl at , ~nnc1 i t ;C rac l i . ’’ t i~~e t n ; ; . ‘3110 0 at

cloud top we’s nnc ar ’ uy eq t . i l to L i; ; t r f  it ’; d o n ’  ‘ , , ; - ~~ n.p,—r ’~ t i n ~~. :‘ ‘ 10 o ‘n: ’” ,

r a d i a t i v e  c ;u l i t t ’ ;  at rOn~ t i r ~ 
(
~ ‘‘ .‘e r is ’ ; ‘Lu ~ sharp I or ;;; ’ - ; Lu : ’ ’ ‘i n _ n ’ s

o f  t ine top of L i re cl ;;d . ‘ lie clou t top was ‘ az- i l  d r f in r . .zI .

9
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( 2) r’ ;y 22 , lYlt’ : 9 : 2 0  — 10:09 Loca l Ti ,;;e

Tine p’r ’uf’i l es in t h in  the cloud s iton-o ’c [ r : ,:,;’ I ;‘d Ci u t r r g ’ ; nut  ti n is d r y .

The cl n’ ntd top wa s tenuous so n, hot ‘it w as cl i [ti cut  t to urea s t e  i ts  LI,OC t

ci ti t,ucle. m t  F igure 2b the I: x ’ ir nu ;,; obse rved i re i girt is I in dicat ed.

Vo r i a t i on t  by as much as 500an was observed clu n ’i n ;g ‘five up and d ’ ,’n ~~~~
tin;’ ; u~j h the cloud top perfor med in t c r t t i c ;n r i  by ‘Lu d a- t n:r ’ r :  Inc it s  i re i ’ . ;hi i

ike tc ’ n : ;p ,; r ’a t orr ;  structure was unl ike that of t ire p;’ o’i iou:- day n. j  hi f i r : ;

I ne.’ers’i on occurri nq 1 ess I hen hal f-w ay from tine cb rr ud Lm ac .  Ev e n fur

the rest of the 1 erie ; ’  sec Li n u n , t in:: te ;;.pare Lure Vu ; a Ver y i’’c :ul i t t ’  i i  t i ’

the top three quit n’ters having no effect nra the red i re ce f lux c: i t in d by

the cl oud. This p”cub icr pro f l ie is quite c ur: Lrary to accep t e d  j oo ’f ii ;-: ;

of stratus clouds. The tenrper’a ture inversion near t i n  a idd’I e of the

ci ari d and a steady tem pera Lure inc r’ease ~l 1 the w ay to tSa r top nm

indicate the cfI ’ e::t of so la r ’  he.’ iti nrg. But t im stndv IlL t ’ : m ; e ratnnee IS

most peculiar eir nd may indicate the imp d c c  of scatte rin g (sin for

exampl e Pb ott 1 972) . Fur Liner - ni 1Ca ; su;’e:s’;r; t na ry  5’ ; r-equi red to connf i ntl

th is  effect  p r -ion to c l cu lutiue g ti r e t r ’ot isr , r ’ is s ian coef f ic ient  of sc a t ter ’—

m U .

May 24 , 1974: 10:30 — 11:10 Local Ti m e

Tini s is [ he  f i r s t  instance wh ere t ite si i.u ’~ t ion des~ ;”i Led

c } r : ro~ uO into a d i ff erent type n’dmr ’ ro in t ine ci au ! do co :1 n; ad an in to ’s Lic e 4
q i v i ne g  r isc  to Lr’.’o bayer-s. It is i t t t e r i r a t i n i p  that  the in~~;- :;Lice occurred

eL,;ut the sonic ine’iqht where t b’; Lnsa; ’ ;-r ’~ U ’ 5 ; invers i on ’  o c c r n . ’ i’~~O or ;  tSr: ~‘2

(Fi g. 5b). The lowe;’ ci oud tran s i ts base 1 urn -roil [inn i I overs ‘ion c;’r :n di t j o ins

are :t radi a rtc e ef fects are v r,rr ,y si ; ii ‘ r n ’ to t han t ~in’, ’~; in Fi g. 5h. T [ , ,~- Lop

i i ’ ’ ’ ’ ha s i”ocutne t h iche r ’ annd the i ’ i c r ’ c - ’ s ’ ’  inn c lo ud r : : ’ ’ ) n ; ’ d t n ; ’;’

10
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is r e f l e c t e d  in the f i t - , u ’ ’d’i n rc e . lore aga in the 
~~~~ 

t.o; ;;.’c ; an t ur ’e

I uncr e a so a t . i i . . cl m ud t rap Is riot observed . In the La , ci owl 1 ‘yr-r : . , t ine

tin a 0;’st ‘ t of tine c loud I S I n n the 1 (in’;:- ’ , t sect ’i ( n un  of the but to: ;; 1 aye ;’ .

‘Iii ’ ’ high 0 . 1  .‘; ‘i a l L y  v a lue s  irid b ate a hi gh liquid r a t e r ’ cie tent fo r ’ the

l a o ’ pr tn ’L S of [he cloud (Pal tr idge 19/4).

La te e - on ii; the afte ;’ n ;e ’ ,n of th is  day , an ci ‘ t rostratus layer a t  a

nrruc h higher a l t i t ude  i r s  ohsc ’vccl in the no rth. Pa sses under t h i s  c i a - r d

shun’ied that ‘it had a cu naid ~rabl effec t urn the pn’o’ii ks o f air ar ;d IP~
temper ature of the upper layer’ but no effect on the 1 0 .3C r ’ 1 z; ,~er. Tire

effec t of this higher cloud was to increas e tempe ra Lures arid r n ndin i i c ~ of

tin ;; top 1 aye:.

Prior ’ to the end of t i,~ cloud episod e on Nay 26 , a f l ight thro ugh

t in’~ cloud sho oed that th e  cb inn i nters Lice m u d  di S neppoa nr ed , C J I V 1  ng thu

impress icr, of one sob Id 1 a~ on’ of near’ 1600 t~ th ick.  Hu;- .~ vo e LSe cloud

w as very tenuousin the top ore half w i th  c lear  reg io ns at ‘i n’ reg ubor

interva ls. Tin e te mpe rature prof i le showed ito init ia l ~w olJ  decreas e in

the te;’ip~rat u re ‘in the 1 or-ic r half of  the ci (nOd cu d an ’inv er ’s’i on w i th  a

sl ight ‘increase in ten nrperatur e ‘ e n the e -egio r ; wher e floe ci cud rut s tenuo”a .

pJ iSS~IO N

Exc’:;p t ‘F o r’ one case of a s t i -a tocu nmnul u ns reported by P1 ~t tt  ( 1 9 7 2 )  the

Lc ’ ;sj ~orature arid spect r a l  r;rd’i i ’ m -ce pr’ofi l es den ,:r I b eat in this report ore

unique in cha racter. The dev~l O[’ o”eul : of a r c t i c  s t ra tus  el cod s is rot by

ra d i a t i ve  co t rb ing at the to p, h’j t r r , t i n e r ~ at t i re botto m. Tine cr , nt  I t O C i O S

s no b ight during the so . . er shor ;s its e f fec t  by w a rn ing  the top pa rt  of

t i ne  cb c rud so ti at , cnn Si d arch] c I n ;y u ’ Ca Se ‘in tc -ul[ ” mri ’a tune occurs ‘- ‘ i 1,1; the

j o ’.’ an ’ ’~ ion n’ - n ; -  Lice midd le po r t  of the c lr; nrl . The d e v ’lup rue t of

1- I

- ‘ ‘ - ‘ ‘-~‘~~~~~~ “ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ ‘ -
~~~~~ 
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i reterst ’i ins is r’;hr.re t F~e sob or rod ia lion effects supercede 1 one .’.ovc

cool ‘ing , or neo n’ t he i nvars’ i on i r  . As sug’~es ted t ry l lee’n o’rn F. goody ( 1976)

sol air red i a Li on cain peni tr.n to fu r— t h r e e  in to the ci oud i’,h i ‘Ic 1 onra .’nve

coo l jug eff ects ar e con’Fi ~rd to the top and hotto ;nr . Therefore war ini cy

exoect to fluid cli soppmr ,; r ’ ;nc a- of the cb o rud ‘in the midni l e tn-ia layers . The

result of continuo r ,ns so lar mac t i  rig i s  to make the top layers of tire

cloud v5 :; ’y tenuous , hence they have neg l ig ible e ffect o ut the bo r r qw ave

radiance flux . The sma ll an’:ount of radiat ion owl tted h,y the c lued

particles may he scattered av;iiy so that , even ru th a conside r -abl e increase

in the cloud temperature , the 1 o ni nj i /av e flux rcar~;i ns essentially a cons L an ; t

through the top part of the cloud.

The results descr ibed here are preliminary and need ver i f icat ion.

The p r o f i l e s  d esc ri bed show the consideranl ,l: ; effect the stratus

clouds have on the radiation field and hcm nir n on the heat i r; n . ,:leet of

the Prrctic. The appearances and dl sappea rcui cos of the cloud I u;es~ seer ;

to he related strongly to the iii r~d ‘f’i eld. Tini s obse rvat ion is cnos’ i  st en ; t

with that of Reed and Kunke l (1 p60) . Sout he r ly ‘Fl c’ -; adyect inrj war ’; a ir

s hor-.’s a high corre lation with the for ; ‘:t iori of clou (! m ess . The p r ’ ’ima r’ ,v

source for di ss i  pa t ion of these so a r e r  s t r atn es c boud s ’i s the an y, , .: Li on

of cold dry air f m :’; the north .
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Paper s submitted at meetin gs:

Physical an d Radiat ive Properties of  Sutrinnier Clouds ‘in ALe- Sc from Satel l i te
Iinaqee-y , International C loud Physics Co nte rern ce , Bou lder , Colorado ,
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Sa tel l i te Imagery , Syr;uposi urn on Rad ati on in the Atnopsh ere , Garoni cli —
Par te u iki rchen , U . Germany , August 19— 28 , 1976.
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F ’iqure 1 . The area for which the c loud cove r ai ;:uunts were oNto i ;:a :i .
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