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...... .,, ..... .. THE AR CTIC OCaMN

e pf !;!o bsic obioc%ves of the 0ifting stations North Pole
(:" c~ i . SP; :.7. in EnTlish, Translator) was the eluci-

e 7 7t: s ::hich determine the ice drift in the Arctic Ocean.
Tho -. ' z~necessary for the improvement of methods

Sieo ? oon tibg ond a.so for the (larification of ases that
. ..t u Q~ot cv'-y year in the Northern Sea Routep now

y,i.; the conditions for navigation.

o roz3s the of th sea of i

S u'i~c.n- Porz tion conc :rminR %he distribution of
'UU oi l 2r -it ... rals have been collected

.c t t -; r "_ paxt of the Arctic Ocean. This fact

o: : :1> -i... the p'ossibi-ities of analyzing the displacement

of gaxat ice fioids.

iis .r 1 out by the Soviet scientists

.n ni 1 tI.... 1fte dr of ice affects substantially

.......... of ..... c cco= ice masses whose southern branches

.c:: T:S !<ea "oute. The masses usually appear to be the
m< n .ceob e.esfor na.vieation.

ot:i%'h e:-tonziou of obscrv tions covering wide geographical areasq

! 'b: co:c3 c!t - tP"t in certain years the over-all pattern of ice
r% 1.) can be subject to great changes and deviations. The

... vo.... r .. of cn:sez for these irregularities and deviations from
-;e; p er- in th! -,ork of such a gigantio planetary machine as

s t e 2 :--c.1i2 bol en the oceans of the water and the air is

If'.....t':l.-t. At -le sa-me time, it could be said that even the
~-ro .tz-- ?- V-ns :-r on in th) ci-,culation of water masses

:cc c n' ot C' ,:.n'o. oe or-:l! i rn of ice drift.
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.- I-:se t je zs clarified that the ice drift

in . t l,o I-ctic C -- .c.Jaoent to the Beaufort Sea, the

.... ch Sef ...... 3ib.ri:. i are subjoct iD the action of

t- c = "- :9'* 1 . .... to a ,a.n .ter extent than in other

I t nt to the Greenland Sea, the role of the

I.. " , "t CiHtt iishe3, whereas the role of the other drift

i- i. t% oatgoing compensatAry surface current, which

ic f.r tl , Arctic Ocea' into the Greenland Sea through

, :.~''
~ ~. " -r2enland and Spitzbergen - increaseso.

/6
o17 ..... : L,lt conclusions arrived at from the investigations

~y 1~ .... :Kar--i-alp 14. M. Somov, V. Kh. tuaLLtskii, Po A*

¢ordiJzcot l, ' was thri division of the Soviet Arctic seas into

.. . thc character of drift - namely, the seas of
" -  - e :- the seas of incoming ice7. To the first group be-

Sthe Y:a rT Lo.'ev seas; to tho )econdj the East Siberian

I.<-. :, t0 ,. ce:tain LegreeI the C71ivkahi Sea.

R ". o tZ. siii ce cf %0asations in the transport of

..... ,, the K Cc_ian into the Greenland Sea have changed sub-

sa _.y ~z~r~i. the last yaarm.

. :-t- lidcc he& by the scientists of the Arctic

<nst ,,. v stzbstaxtiated the possibility of applying

_,ov laws" with respect to ice drift in computing

........1 c.n3:,'U of ice drift,

. ._31, m..,thod, provided sufficient observation

: 7J o.-i. .7 iz -t hand, it is possible to obtain data on

the : 24i: oA of the so-called "constant currents" in

...... 2, o : c n.aorid Arctic seas.

S. v ri.7),tly called it the Papanintsev Strait, and
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he u f " .bu Ii in nR*l'i -i jrift of the Fram, G.

)-!dov' the ; oios Th pe"t the elucidation of the major

caur>s i,re the _amo:.2n.t of ice along the arc of the great
eKe'-' f e-tor of the Arctic Ocean and the anti- /7

Tin the C diac1i i-American sector of the ocean.

C e c2 = : is the predominant distribution of air

ir ie . -- coequ tly, the provailing winds over the Arctic

COe nt rth AtI,ntic. If the basic relief of the atmos-

* ic'ly ovar the 11rctic Ocean forms the wind component

&. !r1 [;, ov er N: North ritlantic it determines the magnitude of

i n strea of compensatory transport of water and ice

from he Aicti 0ce a in'o the Greenland Sea.

The p4 Kii t pole.r c&ticyclonio hijh pressure araa also

oxp i s m;.%f '.,ril tne circular motion of ice in the Canadian-

A scotor of the Arz;tic Ocean,

- u . ....- '...-T that, for the first time, the hypothesis

o-,i u -'-la r e I"-t of ice in te Canadian-American sector was

to inl tho :;clea-ific reviow of the team of Russian Polar
-:'5-,; 5hoDne' ZWria published in 1907. It is note-

t. : h t 2,-e C .. n time, the hypothesis was based on

ehi ae rted by the winter anticyclon of the area.

Te :ng72lr'ky o'f cir-oniir drift in the sector of ocean was thee-

rstLic a.-- fez :t'lf.. by N. 1N. Lubov (1938) and, later, confirmed

b,' ocai-z:cs clled out by the high latitude expeditions

und~er '-'c > :ce of V. F. Durkhanov and by the drift of station

NP-2.

.n "h> -, : ,, t :'ter ha; attempted to describe more pro-
,--tarn of ice drift in the Arctic Ooem on the
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t r ;-.- ....... iod in: ";-: 55o Such analysis is of
;' r.:cic: l i ;.'ect; speci2icaI.yv the analysis pe-mitted the

c1l'W- n of ei or tie Th incr-ase in iciness and for the
t,,te-. .nt5 n of :iavin iona! zo 9ditionz in the Mhukohi and East

... .~ ~, ':W i ccu r, in i95. v,d 1955-

."j .. h- ola-, ice retreating in the sl-ng

ix e nerlng the mean, unexpectedly changed the
>~ft~ T_,_U&7,t. turning southward and blocking

n ,teriais of stations NP in 1954-1955, the writer

"L" -!. -tady Ydrometeorological data obtained from the
-, ...~c ~ .i-s; the weather bureau, and aerial ice

" :- ce~ o? the ~rin ITorthern Sea Route.

K ;o: ~ 'TI in_1 5 L ~i the Spring=ummaer Period

... . .. ..v,.t pattern..J.. ofH-s~-~ st4 c- ti-s NP- t NI-'-4 and IP- in

in .951.-1955 is shown in Figure 2.

'L. o ., ,  rift c,t is based on the coordinates as they were
-t the eCi ea ch "n-ly pe iod (dekada). Ten-day periods

,' co : f'- V"3 ;yoz e of depiclin, sufioiently perceivable

2*7' t_ rards the geographic perception against

S..... 4o o te vast expanse of the Arctic Ocean. The initial

C oo:'\ c-: show in Table 1.

The ~~-'t n- > y and zonthly dlrif't vectors are orientated

-33tIo-Aeridiani, which is more convenient for
c:D ' ,. ":: - C tho meridian is the mean for the aro of the

':s3 . _ . u:Ic w ;vhich the displacemant of stations NP occurred
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th ice j tr&sported from polar regions to the
rec ead (PiL ure Io)o

It sfiu2' >e n-eCL tbato in studying the direction of ice drift

for ong time poriods, froquently the information on the so-

e :erall direction of ice movment does not reflect the

es :nc of 'r'- T for Instance, in May-Septembert 1954,
!: "' : ' .. ", r in -lite drift of station NP-4 oorre- /8

; :c t , 53% ' i,era ia etuality Lhe r-iovement of the ice

.... ; :,ticyc! ,a, h1If circulcr. The same can be said about

the af' tl e stLt-; -:A* .n ti '-ril -August period in 1955

'i v.-.3 oic Tt ia xpedient to regard the "gen-

Y c.... ...... !rit in ea-h particular case in connection

4;th. r ,,..ti st1ti, ve :kin into consideration the basic

3trea ih: ic rl' ': x in whieh tlin ove :ent of station occurs.

x;iir ::, §>c .t : :'m:i" ILoveent of ice, either in a straight line

..... "circle, the resultant one) or in oir-

cu!r~ : ic i- holAd b kept in mind.

eength) of the drift and its meandering can be

... ' th..... ...... records of the instrument drawing the

.. r-t In practice, however, the extent of drift is

n ;ci b, a3,11-ag the sections of straight lines lying between
t e . p. who o coordinates are determined astronomically* The

1 ...... . betreen the actual length of drift and the sum of

;in'; bt. e.n diurnal coordinates can be illustrated by

i?l-i .eample. In July 1954, 14. V. Izvekov, oeeanologist

i s:-t 1on >9-_ ', utiMzinG an original cothod, carried out a 20-

h-_ o_ d _ Liffioinlly 7ocuate cal/lation9

:e, &ui., sdreii .-1- irection of the station. The circular

of tLe ice fl24 ravelled du-ing the 20 hours and deter-

, >ne;. th ) thoi e z lied 7.5 km. The distance between the

r : ic l!y d"lOtlaa points at the beginning and the end of

the reriod (20 hcuz's). however, equalled only 2.3 kin.



ah12 . . orcat-1;na o- of stations NP in 1954-1955

(in Apri-September period)

NP-3 i'54 1TP-' 1954 NP-5 1955 NP-5 1955

Date N. l . long. N. lat. E. long N. lat. E. long.

8 Ap -- 7504(' 131*35' ....

10 .. i3059' 185054

1 5 O 2 --. .. -.....

20 1320!;-' 75056' 181026 a 046' 184002' 820091 157*10'

2543 15r47---- 8209
-47, 183-05, 82.15' 155017 '

I0 ... . -- 318329' 82039 '  1540081

20 -- c820 1'18000'  8125 18108' 83*00' 150010'

25 t7i., IK9QWY15'I 178'051 -- 83#00' 151005?

30 i '7730 176*501 8114' 182004' 82*57' 153000'

10 Jil 35' 1750091 81*35' 182015' 83024' 153000 '

20 1 Q; !/9S 7651'  172046' 810442 18o46' 8349' 15102'
20 Sj5' 701 8*9 502

30 )7Jf' !)c;3 35 77 19f 179-40' 810521 18056t 83*50' 15106'

10 Ju!I IW- 2C6 52 77023 17307' 8149' 182019' s40051 15501'

20 88  ' 2304 31 7703 '  174-07? 82-111 185e42' 8422' 153010?

310 2 77027' 1740171 82*14# 187-37' 84-09' 154-40f

10 A !)cX 1i6-17 '  7t03'  174038 82o161 187*15' 84*34' 152o06'

20 1xj," 78"57' 1760091 02055 '  188054? 84637' 1520021

31 j 79'' 7 191 176*56' 820411 188018' 84*40 1500520

10 Sej-. '2(; 25V15' 7)0"5' 176'56' 830071 186*59' s4*54' 147*00'

20 1. 2 34'42 7t918 170':: 121 8534, 184004# 850026 142*30'

25 83* 7y ' 173-Q6' 842' 184*03' 84042' 141"30'

1 Oot--1..... 84"04' 18133'

Remark' - t.a c 2 blongitudes follows the circular system from Greenwich meridian
eai.twaXi fron 0 to 360. Such convenient practical system has been adopted
c . ..... ... Atut and the main Northern Sea Route,
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-. tht exnt of . lasting drift can be deter-
4-7A z J...cn,s of str,i.-ht lines drawn through the

io tht *'st c.AI-lI's a-troncmi ;'!lyo In such a case, it is

<., n'. c ., ~to r.oIsot a section of drift, taking into consid-
.to h sa oLjc;Lve. For studying the processes of weekly or

te-da. -e '!ots, it so,'m 1o us thut diurnal coordinates can be used;

for st:dyinr;J p isoo_ ':. oo:so o,i csses, ten-day and five-day

coo -. c- studying yearly processes, monthly
002.i > eC ) o eettably, in high latitudes diurnal

.0 r>Jo' 4 . re not always possible because of frequent

fo lo7 AinesS

7 5' 7 5 and 6 3,io*? the dx'ift of stations NP-3, NP-4 and NP-5

TI 20t1 x,, z of .... of lineas ach representing a period of ten or nearly

ten 1;.1- e ia:n diirnal drift speeds in individual periods are

shci. in Table 2.

/10
Lyz1i:- ,e obs-rvations on the drift of stations NP in 1954-19559

4. follo,_-inz -.zelininary coments can b- said:

. _n - rx the bogininin;g of the diif't (April) to June 20,

- n driftod strict'y in the northwestern direction.
rhen 'rc- .... n the latitude 770v the trajectory of drift turned

shrxply towar'l the :i,tg i.e. tow=rd "the pole of relative in-
.casibility" (he m coUse 300 ) . This direction was strictly main-

I.-Lined t' io ...... r. Incidentally, the original

d:iractioL 0o t':: dif: of station N?-4 raised in several members of

.. . - -nions that the station could be carried
.... .. : re. It should be assumed that in April, May

aI t -2 ' Ilf of Iune, 1954, the drift of station NP-4 praoti-

c.ly : to the -,eneral scheme of the drift (Figure 1.).
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7 i'; be_ '- Of .&ft (a,2 l, to June 20, 1954, the
tti "- d ed im c nQrthea.sL . lirection. After reaching

the "i-twi 8 the liLrction of she drift became steady toward
he ':x.; i!Vnd 2oo The direction of the drift p,'or to June 20

efecl % ooncTion tP the station had been drawn into
. ..... .... , reaultant direction of station

- .<: i of April-September 1954 also corresponded
to thv ,, ;c:iemeo

/11
7 T,u peed and the magnitude of the drift trajectory
cof st" on -- l I!-September 1954 were generally 35% greater

.. e ->ec<a r2le jth of the drift trajectory of station NP-3.
S u sittiation will be discussed later. It should be

ct t} t the xz.;edin exponents of the drift of station NP-4
o--cr t' - the station 1T-3 -resulted primarily from the drift

S.... to June 20 when the station NP-4 was drifting in

. . > oxf th c It'ncntal shelf. After June 20, the difference
the Ii th of trajactories and in te : ean diurnal drift speeds

of b~'ct' mzn~ as a :re-sult of an increase in the
S.... ............. Fr the time lasting from 1ar 1 to September

2-, t 0- _u1t.; of both stations were practically equal
4570 ,, 72 -". , !o thoir directions vere a.lAost similar.

/12
4. Ta2isin t,) cns-;.tio. the Conoral (resultant) direction,

Of 0a o nst 15-3 and NP-4 in April-September

54 .. . 10 higher than in the case of stations
_..t J he correadonding period in 1955. The move-

... 7les, taking into consideration the sum extent
.. ....7--l,,. cu.e in 1954, was higher than in 1955, but

only by l5 "

5. In 1 54, 1.'e basic turn in the drift (transition from ocirular
moveane,' tn outgoing alo the are of the Treat circle) of stations
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-; -c i !moet ui'ultaneously, in the same ten-day

. ~f.L ' .e trnin point, in the second half of Junes, the

move nt no&eth1:rd increased in the case of station NP-3 and

sii 't! dec n.s.Q in the case of station NP-4.

K L: i .35, eiS' th, turning point which occurred in the third

- eri od of, the movement speed toward north-northwest
conid9mbly increased0

7, :he m:ii:1 mean d3wna1 speed was 118 km a day (on the basis

of Ti'.... pr .eJ1i the ten-lay periods), which was observed at

s. i " 'P-' i,* e - e-- .. a ten-day period of Au-ust 1954. The
F':rL ia 3,ee 11- v 0.2 km Ly, obseied at station NP-5 in the

Vli- tcn-!iy pei,od of June, 1955o

/13
S n of the rs!tU ts of the drifting stations was facilitated

bj theo f et t< .t~ ~ hd,_- rV n of their drift was almost similar (in

. d 19 y ud -- 4 drifted 166 days; in 1955 iP-4
. Cbmparison of the composite extent of

.- the rean diurnal speeds, would not be sufficiently

, ....... u ; the ieomidering of the course of each station is

In orrbr to introduce the needed oorrections, we assumed a oeffiolent

of he oezUerih" of 0-rift. The coefficient designates the ratio of
the suz of composite lengths of drift calculated from the coordinates

of ten-> y periods to the length of the resultant drift in the same

perid of timo.

TL c C7fficient of .Lderin& (for the period April-September) for

v-erj .ation was as follows: for N7-3 (1954), 1.14; for NP-4 (1954),

.. 9, 1 o; for ;.'-j (1955), 1.32,
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: 7 Y Lt the course of station IT-3 was

/14

Thble 2 ?L: ,xi d1i.=ml speeds of drifting stations NP in
15%-'955 (in tho spring-summer period)*

Resulting magnitude of 14ean
Direction Resultant Diurnal

:.Zt Parids of Drift Drift Speed Remarks
in Degees in Im in km

Statio l : - , 9 c .7

April ', _ T .. 20 1Tendencq tward c1rou-Apri ....... 20 45 160 2.4 lar anoyclonic &-ift
June 20-Sep"°. 20 347 160 5.8 Steor movement

peri :od I 75o%
r: 520nrtad

sult, tfr =tr ""°i

.April -Jue 23. 5 2.8 Novement in direction
.. 500 536 f .5 of Ayon massive

JU20 2> t2~30C 392 4,.3 tedImovement
- - . _ ___ ___ ___i~n~ny'g1th D l

343 728 41
----r ' .... .... .. . .. -, 5 394 .

suit fo" mtir pj3c

Statioa 74 1'555 (Pi-g. 5) 1
ATendency toward cir-

__ prl20 g.015 408 3.3 cular anticylonie drift
Aug. 10-Sapt. 30 528 212 4.2 Past t i

Entire period 352 6203.6

Accordl<in9 lonth of 3 52 380 2.2
sutt for en Kirc Cr-iodi

Station W'-5, !(55 (Yig.6)je n a

April 2o21 'hwar
A -3 55 584 3.8 along axis of Iasomowv

.... ! tho re- 355 366 2.4suisiltfo:_ ritiire p-riod
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n y however, tha cour,e of the st:.tions drifting with the

.... :'~>~ it~~,. ztations .TP-3 P 5) was straighter

tha- t-t r stati,don dr-am into tlie -ce-Aphery of the circular

~t:. i y o3Io .c mc.. nto Tho act ac , evidently, be explained by

(I.) Tn t zone of the outGoirg .ice rovement, where stations NP-3

e o r4ng in the spri- -summor period, the surface

cu-u=;w: I '3>:t-7 z~Th1,Pb pproaching the Papanintsev Strait,

.- " r c.--ed of the cu:rent increases. Suoh a hydro-

is disripted only by exceptional conditions.

'7 =cj 1! :;. .:ee 2rescnt for station NP-5 in the spring of 1955,

, :;o of ica fields moving toward the strait during

the 7-:n 1 -19%5, could not pass freely through the straite

2ii ! . a coniderably retarded the transport of ice.

(;I) In tho perijv.ral zone of the circular anticyclonio move-

...... n~o .:hi.c .... " '-4 had been drawn in the the /15
- u er iodb of 1954 and 1955, the wind regime happened

to be v-er r :n t.fleo The area was affected by frequent Pacific

cg.c 1 nes com,i,:J f:.m the scAut, by 1Latio cyclones coming from

the .. , anc by the co-calle Ila:uti -n cyclones coming from the

nor. :t. The cyc3cl,)ns i;a, ;ec' accorpanied by frequent shifts in the

airctln ana! velocit of wind. The most shifting wind regime oc-

urza in the area sItuated to the southwest of the anticyclonic

dxift c:rcl :hi:h appezrs to be the area for the mentioned cyclones;

here T.P! -he sLc t o:,.Tp in 1954. In the area located to the west

of . r cf 1ie ft circle, however, where was the station

-ere ~ctive only the high latitude cyclones, and the

shifts in :In re7I,ne were smaller.
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cc : e:ticn Lhe erm of the composite extent of drift

i .c" qh the ponts of diurnal coordinates, the coefficient

of ne_ z .den_-. will be ; ater than in the case of the coordinates of

tn-da - :.~IvcXso Trble 3 lists tbe data of the composite extent of

montWi Ct of station NP-4 in the April-September period of 1955,

1 n *coputed by A. T. Teologov, making allowance for diurnal

_§ t of taion TTP-4 in the April-September period of
>15 c.- , oring its meandering or. the basis of diurnal

{ tc' c noerning coordinates.

fttol7 !or' -:±.enjth of rift Direction Coefficient of
C'1. th of t ;utait of drift meandering (on

in km in km in degrees basis c dLunal data)

A i1 98 26 320 3.77

47 299 4,,3 8

Jno 175 72 342 2.46

199 108 65 1.83

L.22 58 20 3-83

t . 235 183 340 1.22

"'le d-ijd in Table 3 show that the meandering of drift increases

A)T .. z~. bi in t'ansition periods from one season to another, which

2re ck .r-cd by most unstable wn.s .s to their direction and

>o : '., e. ii April =.d Yx (trani4ion from spring to summer) an

zo b-"t (tra.nsitio:i frioa summer to autUMn).

0mm
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> " t. " ..... 1x t i Jonithen the drift resultant appears

to bo J- 7 ar? Ien3th, the coeff cient of meandering is of mini-

mum m., -i rde o

~J.. interost is the comparison of the drift of

. .... : -955 (of course, to a degree at which such com-

......... . s :i,Ie 1o; sihically) among themselves and with the

1I>.t . rz7ati.,e t he 0'ifts of the Fran (1893-1896), G, Sedov (1937-

194), N?-1 (1937) anid NP-2 (1950-1951).

Ta. s ta3h te axpeditions drifte in various areas of the Arctic

0...!riftz ien plotting Table 4, were arranged in accor-

1. : ih.'s, o;ra'2'!cal characteristios i the drifts in the

bal,-Lf tL continental sh-elf nd in the deep-water area of the

TL_ i ., t. 3 and laft-ha-i! parts of Table 4, one can see

thi ta" rc:-n opeeds of the drifting stations NP-3 and

'-. 2... 1,i s ae!l s those of stutions NP-4 and NP-5 in 1955,

a ;1.:,2r?,,y the speeds of all stations and expeditions /16

th :t h- i Y; d:'.:2 in the past years. The speed of station NP-3

exccy;. d1 thc drilt speod of station NP-1, although in the given

ti:e ," .. 1..:e station ITP-3 was farther from Papanlntsev Strait

0't-tion lP-Ie



T ! -,o' orrisu o' i e i 2di 1 drift speeds in various areas

of the A,ogic Ocoan.

iThi--rtr es of Drift in the belt of continental
3, ne ;r ic Cce slope of the Arctic Ocean

Station (2 -. Mean Station (ship) Mean
and th i irca d dua'al and the area Period diurnal

of drift speed of drift speed
_ km,AY __ km/day

35. poa !LI 1 895 F ram, interiox .lo 1894
region long the 1.1 1896 1 part of the Laptev loI 1895 2.1

NP-I, F!sr G. Sedov, ovex
rogic, -t :eo 212J--'VIIl 2.8 the underwater 2.III5X

* paral"Ils 90' an 1937 ridge north of 3o8
87 30' Novosibirskiye

Ostrov.G. F) -dov,
pola ' " a]n I5ox 1938--OIOL . 2.3 NP-4, along

"9e continentalpaaLc oD 8.IV-20oVI 4°slope north of the 195445
Fast Siberian Sea

of the icx§c a 1950-1951 1.5

IT-5 20.IV-
2-3, po r 15.P5- 20.VIII]955

region 2 K 5 1954 3*3

a-4,-ara of
the rcJc of -l' -  3 3.6
tive inrcessiIiti 1

The mean speed 2.7 3,5
Remar' ta 11 . ' t .bL> were oalm,lated on basis of trajectories of drifts
dr .m -- f- L coordinatec for ten or nearly ten-day periods.

0
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iIr' 4- it n , of cases it is, however, possible to draw

aai& h.r intez. ig o:nolusion - namely, that the mean drift speed

alo. y" Eurasian part of the continental shelf is greater than

in the der-w:-ter region of the Arctic Ocean.

,->ac- P volutioyis at Ice Drift

z 2 ...... lthe external ch!racteristios of ice drift for

Se ' os, it 13 f rGat inte'3t to investigate the loop-

7.a ioa.. "o ic3 floes. The resultant movements along
F-uch loops equa -eo

Since it is Possible to com.-ute the mesultant of wind drift, one

c-ui rlet r. iThe t>c ~~3~~ -l m "nd speed of the so-called steady

..... ..... rnt.. "le period of drift moving along a

_:c- t  C_'r,e-._ this cas,t vs was already suggested by Nansen,

.. ,,U. Cel the current resultant can be validly regarded as

ecuc.i ; 2 tix. r itant of wind drift, but the direction of the /17
7h z.:_ ,t as op posite to the direction of wind drift.

In ::i.-Se;te ber 1955, the drifting station NP-4 formed nine

loop- (-n the basis of diurnal coordinates), (Fig. 7a and 7b).

Zh2- 1. - o cn be Jivided into two basic types: the loops of anti-

cyc.; . . ... c .. (A, three cases) and the loops of cyolonio di-

:o)c'.n (', six cases).

':Ho ziYociVc ,eicht of such evolutions, not having results in the

:ow: >t .ng ie.~~-- .:1 line, O291 be seen from the fact that

,-11 c t_l- Lays spentl by drifting station NP-4 in 1955 87 ays,

i 0 5,' of the total time, were spent for loop-shaped movements.

Conscque11Glyf, whn computing ice drift in the conditions of a

ste-Lay st .o .nd regime (for the case when the formation of loops
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:-2, 1 oy iG cour-se o- drift), one should not be guided
by -,e :onx z l the mear, wind coefficients fomd for a lasting

arift, ITe .- n m i:gritu s that are taken into consideration must

be mru)ip!ied twiceo

Tbb 3 s : tlh 'ita concernirZ the resultants of a computed wind
'JAri't or 'Gheoixd of tio-e when loop-shaped movements were observed.

: 3l , 5o~ opt .ti r oiZ fiind drift, tl-e direction and speed of
o a-t a time when the st"tion NP4 performed loop-

no.~I ents (in April-September 1955)-

Mean f, Coi,puted Mgnitude Computed Mean

i I!tar, of U i:fr. L -'ind direction of wind direction diurnal
Period ciir;ctin a! ccc r-imt of wind drift for of speed of

ofr u!tt o'i xif drift period current current
() _ /co. (0) (kcm-) (km)

(902 0.010 3 1.53 213 017

O.IY-8oV 2 J.2 0.011 259 20.52 79 1o14
(18 dayo)

15V-2 VJ o. 4 0.010 84 6.78 264 0o34(17 dir) I
1.4"I l0.011 197 14.6 17 1.3

26.VI'-,.viT. 5G 0.012 80 5-92 260 0.74
(8 da-s )I

24.vii- T' T 29 0.018 59 20,20 239 4.04
(5 dV2y')

1-1001111T 1,21 2 00015 151 15.60 331 1.56
(10 d ys )

34BVI3 Vii K 0.013 119 7.30 229 1.46
(5 daye )
4-6.0,i415 1 0.4,0010 187 1,52 7 0.38

(4d - )_I_ 
_ _ __ _ _ _ _ _
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S c t.s 1e:e rdopted by us from the scien-

tific 0C:- t . .. > : r ou by he 1,roFio institute, Of course,

":e Wk ito cir dtr-eior an ix d± t concentration of ice that

S. - - v'r' e ttm periodL in the area of station NP-46

!Ai :'i, u J'm , 1S53, the concentration of ice in the area /18

-K " . _- ...... l 9 to 10 balls; in July it was 7 to 8; in

. to 9: jtmbor 9 to 10 balls. As regards the age, polar

......... . aT of drift declination from the wind direction

to 30*~'~ to the right.

Viet<>J. ; *.: presented in Table 5 show that the "permanent"

: c:raht of b lx rea crossed by the drifting station NP-4 in

;? K WITi e ,eC b poriodc ranping from several days to 2 to 2.5 /19

.e t. ... cK . .oons.-erable variability u.hich, evidently, can

:. y .2 of zreater order th_- are the divrnal synoptic

* r :z:;-o :' . !. K; thi L sin inst nces out of ten the loops are

o ..n -. -'>.r- west'0 t:l 1,90 ° :idi3n) indicates the pre-

... f 2:f. ct .< - tio" c of cU'2.nt alrinC the formation of the loops,

... . -. : s of drift formed? It is not possible for

uc 'o n-i:; :. :, Ii JL 0, :rat intorest to exaradne each of the nine

c :e . c'ul-yct!optit> t'e sy:cotic clu-,rts and the trajectory maps of

bh-.c f ;x :7. <:-:1 the 1>cv. of station NP-4. Regrettably,

4;] t:'.t ij1s .:": t our disposal,

/2V

T'- '~it ses of 11 ting Impairmwit of Ioe
C~ilt "'K>- Sea zollte ini 1154 and 12Z5.

T2'- r-: .;: (fri1'-r'y of 1954 were characterized by a positive

a - y ;-Li '- ur-te alon- the entire Northern Sea Route. In June
m<t J ...... ~~tu .. re was nearly normal, the difference not ex-

: !v . z .t the air temperature, remaining nearly normal over

. ah o .:t w ; .v .s somewhat below normal over the East
"I . -i: r. c Th ,x.chi seaso
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.c-nditionsr the janning of the summer season in 1954,
tW"r C"~- mti.. .. :ti' n only the ice inertia, promised a favorable do-
ve!cpnent o2 the p rc jrf ice destruction and displacement, which oorre-
sr.oo t--e t a re&ri of atmosphere and to ice conditions on the
!orhern SeA Routa.

T -- "or 7 I -tance, the breaking of the winter fast ice in the Chukohi
s:' , in ai.3e rtena ixr-; of the EAst Siberian Sea and in the Vil'kitskiy
PIolirT (.'. s'0 '; obrered 5 to 15 days before the mean dates, but
i 'ieho - t--v Soa it wtao at a date near the normal. Only in the western

Fr ~of t; Fasit -ibo-ZLM Sea the breaking of winter fast ice was de-
ln,voJ 1 y 5 to dVs. Tha ioinass of the Avrctic seas, i.e. the degree
t....... b.y i , z n'-ly normal, or somewhat smaller,
in t f£i ..... n: , .tionl 'oth (July).

* Thus, the 1a27iznJn; of navi4 tioaa1 period, if one takes into consideration
onT the !lc! .. --J. %n o ' ia.ic processes affecting directly the Arctic
sc ,  m' -: 'rt vel, fI or. ble navigational couditions. In the
fI>'s% b:9 if' :b , Ubover, the iciness of the Chukohi and East
S_: :r 'ro. z >ogj t increa. The phenomenon was accompanied by the

Ofc o V;,1,?7, ice vassifl, the sloping of the Ayon ice massif
and -y - e: -' %- or:3en of naviational conditions in the seas. The

f ' fv slopln,' from the north toward the Chukchi coast
;r o not i ;u :- . . .l difficult to mster even by icebreakers. The
uo :onl of ice conditions continued practically to the middle of Sep-
t :i bo:' u'hr the action of the warm cu-'rnt comin from the Be-

Sea and b- locr I tin up, th3 ice masses arriving from the north were
eithor ;ic k ro' or 1est .oy-do

P'iit'r'_ -- e - Thi3 -.ord is used by the Russians to indicate a large
v.nd stablo -c'- L:.ich - enls to recur in certain localities year after
yearo
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It is notcr,;, tb t. t the tit$on LT-4, being at the time at the boundary
diol t ...... t Ciakchi a id the East Siberian sas, to the north

of the se-,, cn, the station NP-3, approachLng the geographic Norti Pole,

wc ri northw:. rd with considerable sp-,:d. During the entire summer

I953I-, tL. retul :,ii dxift ve tors of stations NP-3 and NP-4 were directed

f ' h . isto- sea.- of the Northern 0e , Route toward the north, Such

S i  if-t- of otations se:arated from. each other by- a distance of 1100

k:,i as u-ndoub'>,ly accomp --uied by a. trwsfer of vast ice fields; the

uouthern edge of the ficl! (rcssibly giant belts) was near the original

i.;nt of t.>o Lriftin- station 1TP-4 in April, but the northern edge had to

Ito uot ,u>7t2 I, f, ri the 1 osition of station NP-3 on September 20, 1954.

%e ' :cl 1.on of the facts permitted the formation of views on

2tiorThle ic, , if .,Un co, ditions in high latitudes. As we shall later

sco, the coc]i7z ton 1,0.9 false.

0L ! 55, c':riv; 3 -: 'or mociths, as late as the middle of Agust the

io 0,111 no' l Chukchi coast as usual, but remained packed along

Scz,.z Such ic.> conditions obstructed the beginning of active

ope:,,tions ir coiunr:yin ships from the east to the ports of the East

Ei r 'uA-.a n the Laptev seas.
/21

The u.n- s of local factors that determine ice condition , such as the

o: c-4-iucro, the ension of heat currents coming from the Bering Sea,

te m .i_,s of ice at the end of winter, v-A lastly, the wind regime in

Jna, 7_1y oz at the belirm,5.Z, of Aik'..t, failed to provide a satis-

-, !:o: tiol as t he causes of delay in freeing the coat from

ice.

itwa ad-as d$, in irnk xhen -e strove to investigate the possible effect

of ice cL> 1i co' urn in hi:rh latitudes on the formation of ice conditions

in te cor talrou. The worh of two drifting stations in the Central
to investigate the problem more thoroughly. We based

cur w;ork o.7 the follo'ring hypothesist
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J ! . of ice drift in the Ccutra!. Arctic appears to be a

cli: ato ic__ _":2 m u,...caused by the circulation of atmosphere

aiU the zi:zfface our-'erit a&ait t1--c ici oearl, which progresses along the

R-c cf t l oh circle,,tci7.r into Y -' Greenland Sea, whereby the speed

of - is .in -0 In t'l Caci,-;14merioan sector. In oonjuno-

ticn ".th i', in the L.. dc-..ircu sector of the oceanp the polar

nnd the wend1n' winds colnstitute the most stable factor

d<.<x: te ri"jon !iX?t £ Thi y)ar. As a result of the predominant in-

...... ....... .. ., cL~r sector, not only is the ice drawn into anti-

~c' !,nc ....... 2 t L;, ed , also sufficiently thick surface layers of

S viTh 2 o l -1 the anticyclonio system of the so-called per-

...... : (~ 1 i) ci:'c2.r curent. On the western side of the eye-
wholn, -1 Nl ... 0.rift-ec in 1954 and 1955, the current is

~h t'.-r In the area of the ocean adjacent to the

I", i-atpev t t o it, tLie .zjor role in t4e transport of ice belongs to the

.c .. t':ns otint (outgoing) cAurent;

,p , tsr c of lasting& di3locations in the usual scheme of the

i< c-- ,'- j' t centers over 'he Arctic Ocean, and

o' - 1-7 the iitzbe-Cen maximum of atmospheric pressure sets

in 5"..' 1 .f;r c onlitio , the influx of Atlantic waters into the

2 'Li: C Oc:vn thizoh the Pez.-nC Sea -"nd the transport of Arctic waters

............. . : - >:n: .v cla!. (iainish. These oircumstankces

c ~ ...-Un ...... ice transport from the entire expanse of the

Oa; ,c.,cj.?3. :x ': Pi " Strait. Vhen the dislocations are lasting,

t e . or '- [ inP 2 f')r:Lio o ice conditions and drift over the

o s o ei is j,-acd by local circulations of the atmos-

..... .. " t by the "Zubov method" in such ciroum-

(' 1 ' :o re frequent ty-,eo of atmospheric circulation

(ti t t , in f Ct, criate the drift pattern shown in Figure I) by less

* a :'.. t,b circr.. ,.ion, whose direction Is usumlly rverse , is
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-.. in the tension of water flow in the ocean, no

ma;tiIc - or re inooLnii.; or outgoing. In the final analysig
th- changes :inifo ' Lh selV3s in the fo= of outgoing pulsations.

T2ke oxt ~2 t l f!uctwztins in the tra.nsport of ice from the Arctic

....." . > ....... Sc% c ivn be sufficiently great and, according to

.. can roach .Jllion sqKare kilometers.

S ' .. ~ ui 2, I :'i c reco... nr -s.nce in the area lying be-

..... . ci le :. " reenland Sea, for the first time we observed

E" r: 't e I - oce,n was covered by a compresseJ continuousic ccv.er th ~ the + .....- ..
..... _oj:'s t.. t r br.ses of the high latitudinal aerial expe-

di ,n ostdli§".an the ::ea of rorth Pole were drifting slowly, but

........ u ; hc ; ":A cf the a:7cenland Sea was a reversed rare phenom-

t:-, ... : h,P" - ic c flow did not exist.

rl u i. c, :L! be seen in the entire expanse between Greenland

._ / ......... 1:r . hc :egon lying nearly 100 miles to the north of

t;f,: -: 'v 7:xlt: The ocoan was covered by young ice. During the

tim ( z. L.::) -a,c ,:inds of the southern quadrant lastingly prevailed

........ w:ni o 2..ait, In the eastern half of the Barents Sea,

r>rro ucrthr>.3ter!r rzis prevailed, an increased iciness was observed.

_c . : ic ... .ccts of the working hypothesis adopted by us when

s-.. >. tY co cete problon on Lhe causes for the worsening of ioe
cn<it!oa Ll t e c,,rn ,octor of the Northern Sea Route in 1954 and 1955.

+" i -~-. merr iorth- ,cf 195., the water expanse of the Arctic

C coxri v: '" '- dtr the act '. of the centers of atmospheric circulation

r,,hoie lc..-tion and dl>1 ,acei.nt was geographically unusual. The imme-

diate so!ar are nd zi1 the regions or the ocean adjacent to the Beaufort#

ChuhcPi, c .....: .... useas ware under the impact of active cyclone.
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t! t hoe. d le '-Ii te ih 1,titudas from the Oklotak and Bering seas.
C v:r the '", -'! t>o seocr adjacon' to the Atlantic Ocean, anti-

.....ni .... cI iradomimated over the Barents Sea, which is usually

7' . . jotories of the cyclones of North Atlantic origin,
............ c':.ivi ... was wa,,koned; only a few cyclones penetrated to the

ea~of 'iuv. ai~elya.

T11i 1ysi of '',vp&s o tcting the displacement of the centers of atmos-

pheric ci. '!.tiorn -l of the mid-seasonal map of atmospheric pressure

f po -. -io p : io 195+, permits a close approach to elucidating

..cr wo,=x1ing of ice conditions in the given sector of the
0." ' o in _ e July-Au4-uuzt period of the yeax. The analysis

d tc l . ', .f.o!lowint basic peculiarities of the baric relief of atmos-

- J ,~ -v'zo x rrefectei in the peculiar drift of ice:

( e of ic2 . the *rctic WOean into the Greenland Sea in
. .. :n t--~de in >2nnection -Ath the prevailing of wind whose

j.. 4 .. the outgoing flow of surface waters and ice (let us

cry!! t> 2 tions of a:.ia! ice reconnaissance in the area of

R 2rints: tr it in Aprl 1954);

(2) in th: I -c i sector, where throughout the summer the

,!7n w . .c .... fdrected from the Bering Strait toward Greanland,

t'.' ±ce fo> h i thw re±ionq adjacent to Alaska was transported to the

<>th, ..... c : tio:i ,:ith t, concentration and compression of drift ice,
on, ........ in tl: drift, were observed along the northern
co Y3t of . . the is-Lands of the Canadian Archipelago. Aerial
icz: ... tiDns o thit' the concentration and compression of ice at

t...s to Gr-: nland cr.i El!Ire Land occurred already in Alil-

I y 15k. 2'r' ; th sznert 1954 the drifting stations NP-3 and NP-4

w C~e.. > c .- tht transported the ice across the'Aratio

0 c a
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( ) fi-om t_3 31-n-o h traic Pole, the ice flow (current) is

2. .'cod t'o : }' tou, c2 the ' Silierian S3a, the Vrangel' Islands and
th e3tern art of the Chukohi Se. The presence of t,e current en-

c ,r: i ...... oC < :Jra thol 500 km wide explains the ao-

C t <' . t- C-huchi coast in the summer of 1954. In

a t ... .. £ c iere existed in the immediate area of the

U k -rt' - ole, o cert in, a-o.i wea7ened, outgoing current of surface

..... ........... to..rC %7 Grenlncd Seaq, the wind drift in the area

. qou;h:: rouce., Therefore, because of differences in the speed

cf ."ft U ..... o ot and . noethern sections of the pressure belts,

thera wer: crectAl broaks in th concentration of ice cover which was

v -ry deno3 i deed;

/23
( a) roi'r t e i l. of Severnaya Zerya such conditions were created

Sthe9 c .......... from the Kara Sea to>Tard the north and pressed

m to a ca'_,n U a.ainst the west coast of the archipelago. The

s: ic ~iz. Xo sy_om of drift that f-_ -hored the destruction of the

T: 4y-r -gsif J '.... I the co;:zeitrdtion of ice at the central meridians

oI . hO.n -. (rt ( i e Laptev Sea.

T _ tlinc! oo laic- s aix-- based iot only on the examination of pe-
S :.~iie of ::o b . roliJ' cordine to the mean pressure chart but

alsx on to 2. t ut-, of d<isplacements in the Central part of the

i .......... .to the "Zubov law". The computation results are

.. . : .. :. r o !7, cssirxg them in the form of drift trajectories

nn, f' ell sleoted points of ice cover.

A --c- e m> ion of the computed drift trajectories helped

fi:'. oat thb tte 'rift vzas irregular, i.e. pulsating, during the season

th-it i 2-rcussod. Muz, the major faltering of the oceanic ice in the

aron-of ';on nsif7 rnaCd from there in the Long Strait occurred in July,

0
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bore Th in,tion if ica drift toward the south in

the ares 1:~yi t tolre i: st of the dcift divide began in June. When in

ScpteTabcr the cc2 ice begaa to drift into the Kara Sea, and into the

T.pt.-r Se., tho o t' v- r -me of drift bacas.e established.

In 7:'> ai- pon _2 ..sev 3t only in June (during the period from

S ..... .to !rxift vector was directed toward the Greenland Sea,

Th cO IC-!--I. :7- l fro the conputations of drift during the spring-

w er si_3on in 1754 T 7 re verified by a number of aerial reconnaissances

in high iitPIz.

.... s -s thc coipnrison of the actual position of ice barriers and

tb bo'jciJ z Of ico massifs in the rovthern Sea Route in the first half

o I3ptC. b :: .XUkth Zs:7tatLon results. Te chart discloses the influence

oA 1 ec1ii::r zync.-7c situation on the ice. The actual status of ice and

1i ...3 :irci of ito t'Lansport are in sufficient agree-ient with the com-

putations.

t; .,s t(- the se:.... paradoxical blockade of the

~ oo~ y , .3 ic , s brofht from the north while stations NP-3 and

-U , L0czAed on tho s i ncridit-no, were drifting to the north with a
rocco id spe?d.

En 27 , L_ . situ,ion ia the Arctic Ocean can be regarded as an ex-

-:f -o general scheme of ice drift. The analysis of

e -- -jJ in r2'-ining the question on ice conditions in

L:1-1_- .'thern Sea Route one must take into consider-

a': i ....... of ice in high latitudes and, basically, in the

..... - ... Papanintsev Strait. The synoptic charts and drift

3r .c c.'is ca of stitions NP supply the needed material for such analysis.
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it cecnputIioa charts of the

tIs: ' the f u: tr umm'r %f 1933 is analogous to the

.. I. t: Z) s I:WeZ of 195L- Let us recall that in 1933 the ice

ht. ..... n 'Th< i. lca8t crushed Ehe steamship Cheliuskin.

I ;i i'> -: .rnori-)d 1955, as stated above, again an unusual

it- -f c.-AtLiuous ice cover was observed along the ooaste

of tle y .i i art of the East Siberian Sea, in the Long Strait,

and. i th c tI"n v.-t of t'Ae Chukchi Sea. The ice conditions

I'S-: her- czr: d well to the ice processes occurring in high

1 vtiud It Ja 3lte d pointed out that during the entire summer

. e nd. of S enemor 1955 the resultant direction

f I.... I= iJ.i : ! dotours of the trajectories of drift did not
.iitJ of .. oaracteristics of ice that drifts in a sys-

'e, ... circu!x flo%s of the anticyclonic ring shown in the
.....1 . . . F. t iz e I.),

.. . .f ronthly drift vectors of station NP-4from

Snil to '' a: 1 ie : trzted that the movenent speed of the

';0tio. in a dt.co ';io. that aight be c,nsidered "general" for the

I tiouI ?- - :en ze- of anticyclonic bir was not uniform.

'< i:{c :j- tho wzt r2. sectioa of the anticyclonic ring, be-

. . ., the Ceneral direction was north-north-
e:t (150 ,°ith rce-c to the meridian 180 ). At the time, the re-

CK :n,t &~c, o x f r ice Doe was 5520, which differed little from

er ....... . . n (250) The projection values of each monthly

d' v 'D. Of: s i P- on the meridian 1800, i.e. the magnitudes

i" " ....... . !n; the anticyclonic ring, were as follows /25

"mh) i - in May - 42; in June - 45; in August - 32;

in SeptembLer - 160.

.... z iAti cUons TinIe speed of progressing ice displace-

nent (U.; tic[i) O0 .not be explained only by shifts in wind regime.
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X. c &o t c ,ipo<i, ic * iiplacement in any sufficientl
lor -:o t 7 o1: 4 o,;m,s tc be the. resultant of two components -

the (:3l, ...., ao a result of wind action and as a result of ice
t.:s.+ 7 m.. by- +c,2, cU:rTents - we made corresponding computations

for e2.h mo-nth°

t of -:.ind coefficient, the actual ice ooncen-

t-r,to. ..on il Vc. of station NP-4 having a radius of
5J mile • - t i:c n into account; the declination angle of ice

_i'ift fa-D-it t: ;iction of wind was assumed to equal +30*. The
cu= --t :otori wer-e computed from the composite drift %mctor of
w .:d dr.-, The a osulLs of the computation, expressed as

v! ctl,-o-s ,-,, e x-coultant st.rface curent for each month in the

le .: the vectors of wind drift, are shown in Figure 10.
:'mi ..n ' the fi nun, oe can see that in July and August the

rzr .t of ic. f,,orp Io aho i north.rd must have been at a
,jiz'im;u . ri:'e' 7 , t+ u1: :eniDc f<: south current and the

!ct;- (" west to st) trans-o rt of ice bythe wind in July,
':-."l as a conji)ate ce_sation of outging current, which was /26

Iy the op reince of a weak current from north

to south in Arst, ,iso did no' contri ute to the recession of

ice f'.or the Cin..c1,i --ni Alaskan s

It is qriT.nt t t a more detailed analysis taking into consid-
e i ! local fV%tore that participate in the formation

of :n ......... t.te 11 Torthern Sea Route will permit a more

c- 2 rfi-. Jion of the role played by ice displacements oc-

curri,. -,;:1. 1 Iitudes in this process.

P,n e:7-AmiuLtion of the lines of ice transport by currents in 1955

led .- tne couclasion conoerning the relative conservativeness

of t'.: ,i cti r. sv'face current in the area of drifting
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ill. -4o T o" o ionj such stability in the direction of
wa- L3 ur l i c:ou.ed by the fact that the compensating flow from

the '-:ic Oce,n into the Greenland Sea was active continuously.

The e)1 tL7- flow, howeverp in association with fluctuations in

t :iohc Xc ciroulEtion in the area of outflow (Papanintsev
3tl'ait) i,,-s not wiiform and was shifting from month to month.

T k1_ into acco _t the interlinking of the speed of outflow

thrro ih e iaanintsov Strait with the speed of outgoing current
in the _ o .2I%r saction of the ocean, we verified the causes for

Sv ... 5 tit ia th speed of surface currents in the area of drifting
-I M 1955.

For- Thse r-poo, tlh g'alient of se,monthly pressure in the

i, K,.ev Streit was compul'ed. The gradient vector was lald off
--o-c mUirn - the middle meridian of the strait (in the

no-te' ~t part of the strait it was at the same time the axis of
flow). The oomputation was bpsed on the assumption that

tia .. ,' . of -radient o the axis of outflow can characterize
th, .. Of rat '. -din- or accelerating effect of local winds on
the > of o<ut-oing fbw in the Papanintsev Strait and in the ad-

'_ -he Greenland Sea and the Arctic Ocean.

-i r ] ;> j. s ! i in the tension of wind action in the

Thp..i i' v :£t it (p.-ojection of the pressure gradient vector

over the -.,is uf transport) and in the speed of current in the
arei-. of ,.riin" station NP-4 in the April-September period. The
identity ia tho course of the two processes is conspicuously

sho- -i I . oc< ... M his convinces us of the correctness of the

w;o' L;h; V pdtJis c,cerniw the unity of dynamic processes in
the x 'tic aan: th: displacement of ice, of surface currents and
the izrc'.1.rtin -, the -Atmosphere.
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'h thi- c i z, le rrd the local circulation of atmosphere in the

2-r.a:a of i,e outPlcr "s potent factor which is able to correct the

opoa of outfic- to a con-iderable degree. The first mote potent

factor aeter,ani- the t-ansport of ice and surface waters from the
tytie I 4 nf7ow of Atlantic bottom waters into the ocean,

r s uT,- '!-a n 'ura of t %is _Denomenon, and especially the study

of 1' '. ±ox: th tension of the Gulf Stream, is thus inter-

linwc' :o the so1;ion of prognostic problemz for the Arctic Ocean.

2 Pr T- of .. _ i. Ice Di., lacements in li4 Latitudes
O he UJfctic Oce an

ot so !o:-; : o, d-.'ng the drift of station NP-i or the icebreaker

o 3e&, th. f re .... , of goneral$ principal characteristics of

-:osti71 ic- *Lef i th Arctic Ocxan ivar extremely difficult,

r i'io bie o2 ! ok of !no iledge of the general scheme of drift.

o on ic3 distribution in the regions of
i? !. :. : - aj cet to the Northern Sea Route permitted the

crifCii tiU c& 22 char. teristios. The more possible directions
of c i. I~ ~rij.ti pe eeloities were determined. The knowledge

of the char c'cX<ics ;>3 however, more or less satisfactory only

,!ith res':o3t to t 2ii'ai> sector of the ocean. As regards the

1radi2 -e:me c na sector, o-r kowledge of the character of local /28
i-e ci',I 4-n oaeakne extremely limited until the obserrations

on the i,ifti-il- ic' islands T-, T-2 P.nd T-3 were published; of

s2c±ul s7i$ianc were investigations of the drift of the ice
.loe un x;hioh eho statioi NIP-2 was active in 1950-1951.

At the s:t i t c'ic.l s ificance of forecasting ice
n h i-h lt= !-a of the Arci, Ocean has increased tremend-

,oT I, - o as ' conclusions b-.ed on such forecasts are needed

fur 2'ol'in!z pI-.Ctic.'. navilgtional problems on the Northern Sea

Rout, .The freca fii of the drift of large ice masses in the cen-
t2,! p ' of "'ho a%'ctio basin (anl the drift of stations NP) has
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V come ui ... ntal part -of aeroral prognosis on ice conditions on the

1'orthe- n . ue .t>ey ,kty tffeot navigation; practically, this

s-ect forns the ba.is for 7eneral ice forecasting.

in 1951' ztte-. ,ted to comptte the dr-ft of stations NP-3 and NP-4

i th :>: r>tetbe peiod. The solution was based on the computation

o7 wiud d.:ft calci-t. fr,jm I.:rognoutio oWm.rts concerning the mean

;>;nthly : ich .ere prepared by G. Ia. Vangengi and A. A.

Ciro - fthn t , md on comrutation data concerning the

arc,ion A m.,aezn s2eo! of surf ce cir-ents in various regions of the

v. ....o Th 1.jCt,r -:t . obtained jointly with D. B. Karelin in
> . by :--%Ps jf --:,-,jar-tivel,y simple plottings.

T cowitiu of .:ind 12-ift wis done in accoxilance with "Zubov's

T,ho :Ln coefficiente, 7.s .as the practice of the

4 i, i: the prognostic drift vectors of stations NP-3

- .7~ -h D' ;tiro pxriod fror T-ay to September 1954, in addition

to tho & 2, zIU Qt oif the stationa. The dotted lines show the com-

,utd ;..... ..... " -of wind drift which were based on monthly charts

of rv.ta 1-,r-3o:2 - . T.e errors of the oomputed resultant drift vectors

7i comrr-,isor- o t actual data were found outt with respect to the

ai'ect%c . of the resultant drift for station NP-3 it wass -9%; for

m-.tion ii'-4, -iep (the iinus mark denotes that the respective drift

'Tpe1 ;o to the left, westward from the actual position); with

respcot to t-o .;,-nitude of the resultant, the error for station

m ;-2o fe:" station NP-4, +3 (plus rark denotes that the mag-

nitaJ x, ofC)12Od 'cmt.ras ~<l nthe actual m~agnitude).

, (ord t)ono uid D. B. Karelin. The problems of ice displacement
%.nd .istri,i,tiou in i he Ar,tic BRsin. Problow Axktiki (Problems of
the Arctic) no. 5, 1945.
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S(f wi onCh: the nitude of the resultant drift
of i :tio i 5 o:ccded20 . of the pL)nomenon itself) are such that

formal.ly tI-e for-:tn can be regarded as satisfactory* At the

i,_eseiit time, holvever# in the ligh't of ca-re ftil analysis of the

ccurs, of ar.iftin.- atations !TP-3s N-P-4 and NP-5 in 1954-1955t we

I.v to .dit tiat the prerequisites of prognosis and the con-

clusion_ from it ae uns.1Usfactory . For Instance, the intro-

duction ito the conmtation of th ne m climatological speed of

c- wl't, wicIl did not ;o,=respond to tie baric situation which

.s: e eot3-d ,t the circulation of the atmosphere that was setting

in w,a5 *.>co:.:ct. .Tow we know that, with the development of cy-

c01 ic acti-vity bet'.reen ti. Bering Strait and the Greenland Sea

ta-h oastr_xrn location of the stations as regards the lines of

t xft d,vic (ind wa.tar divide), we had to select a greater

ti.A 22 f;co sicoed of the surface current.

2heo c n-wc:1i , >-soc on the forecasting of the displacement of the

two st Aion: 7tort!Lr.rd nt be considered unsatisfactory, The con-

c!usiTzc o no', c tced by a progiosis of ice displacements in the

adi.j acem o'W ;c .cern _-rea of the ocean, although the displacement

:iist hncc .. ctiz. a s."stantial influence on the formation of /29

icce co Titln o:i the To hexn Sea Route. The deficiencies in the

ji7ogouiL2 r. h it i,together unsatisfactory.

* kon !:io. fozecasts of ice displaceents in any part of the

2 o 2n, it is oCnccsza to examine the possible changes of the

-a'r~: t r..go in the entire central sector of the ocean and in the

out ri;. ota, to wialyze the interaction of moving ice masses in

.: o <7 bolt of the ocean, to clarify the possible breaks and

de~c!i 1i:.:uo as -o the general drift pattern and thus arrive at con-

c-_sions )f navi -ticnal character.
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e 2 2 f&t tI t>e materials of direct observations on currents

in th' :'.tlo 4c have not yet been processed and we havo to use the
17ta of c,--trea.t. =ived at by indirect oomputatione, the problem on

th 7 JTh e . in' Jf p i of ice drifts in high latitudes can be

faced rven itth -h Citi ncmns at hand. The presence in the ocean

ofa !ol" i Tht cn'rry cu co,-tinuo,. observations on wind ele-

n i'•  re tx and ica drift pe=.its the preparation of com-

pitiv; depead.blo charts on the baric Celief and drift computations

'2v ihCh l U inl Iz-cessas in the form&tion of ice conditions

oa tLe tho> 7. 2Vte is oo great, the range of their phenomena so

ii t muzt alw:ys be taken into consideration when

: e'arir; f : of a vi4atio l o nditions on the Northern Sea Route.

The Scientific Research Station NP-4

(The Arctic Ocean)

September-October 1955


