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Coherent Delineation of Clinatic Changti over the North Pacific 

Ocean.  Ice in the Southern Okhotsk Sea. 

By I. I. Schell and E.   N. Sabbaph 

In reviewing the literature on clinatic changes over the 

oceans we find most attention fiven to the North Atlantic 

Ocean.  The recent increased availability of data from the 

North Pacific makes it possible to give attention also to 

this ocean by investigating the possible changes in the atmos- 

pheric circulation and the changes in other elements with 

long records of observation that form an integral part of the 

circulation system, specifically, the ice in the southern 

Okhotsk Sea as observed from a point along the northern coast 

of Hokkaido (Abashiri). 

Ice in the Southern Okhotsk Sea. 

The record of ice along the northern coast of Hokkaido 

(Abashiri) goes back to 1892.  Ice first appears at Abashiri 

on the average January 14 and is last observed April 22. 

The decade with the least duration of the ice at Abashiri was 

the decade 1931-40 with 88.4 days on the average per yr?r, 

and that with the longest duration, the decade 1941-50 with 

104.7 days (see Table 1). 

As was shown by Agakawa (1973) (see also Sr,hell, 1972), 

heavier than usual ice conditions alone  the northern coast of 

L_  — 
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2. 

Ho^aido develop with .cronfer. and liphter ^ ^ ^ 

conditions «ith wea.er northeasteriy ,ln<i8, and „. „., assume> 

with chanres in the intensitv r,f +>.= n  i- iniensity oi the Aleutian low and the 

Hlrti over northeastern Siberia. 

Since the average onset of the ice alonf the northern 

coast of ho.haido (Ahashiri) is .id-.anuary. we can ta.e as 

a rou*, measure of the strength of the northeasterly „inds 

over the ^anchatKa Penninsula and the Okhotsk Sea, the winter 

pressure difference between 160°E, 50°-:. and 140°E, 7o°:: 

each decade b.ginnin? with 1921.30 If ig:  1-5). Data on 

pressures for the pariio^ ^«^„^ 
earlier decades were too uncertain to be 

used in our analysis.  Table 1 shows ^derate a.ree.ent with 

the strength of the northeasterly winds over the refion. 

Thus, the difference In pressurp for- +** * pxefasure lor the decaco 1931-40 with 

the shortest duration of ice alon. the northern coast of' 

Hokkaido was 21.4 Bb| as cmpared with ^ difference ^ ^ 

«b for the decade 103^0 with the lonfest duration. 

frequency of icebergs off Newfoundlwid. 

Following the widespread anelioration of the clinate 

includin. liPhter ioe conditions off Iceland with its peak 

in the 1O30-S, a worsening of cli.ate beeain in the for» of 

a downturn in te, perature in .any regions including a moderat= 

xnorease in the ice off Iceland in the decade 19*1-50 and 

with a sharp increase also in the duraUon of the ice in the 

-,____ 



■PWW-<W^W«WPW^^^^^—p»!^P 1 ' ■" 

Fig. 1. December-February 1920/1-1929/0 Pressure and Pressure 

Difference:  160oE, 50oN to lkO°E,   70%  (nb). Duration of ice 

at Abashiri: 99.1 days. 
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Pif. 2. December-February 1930/1-1939/0 Pressure and Press:., 

Difference,  160oE, 50ON to l4o0E, 70«* (mb). Duration of ice 

at Abashiri:  88.^ days. 
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FU. 3. December-February 19^0/1-19^9/0 Pressure and i-ressure 

Difference:  i60OE, 50oN to l40oE, ?0oN (tnb). Duration of ice 

at Abashiri:  104.7 days. 
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6. 

Pip-. 4. December-February 1950/1-1959/0 Pressure and Pressure 

Difference:  l60oE, 50oN to 140oE, 70oN (mb).  Duration of ice 

at Abashiri: 9^^  days. 
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fit.   5. December-February I96O/I-I969/O Pressure and Pressur 

Difference:  l60OE, 50ON to l40oE. 70oN (mb). Duration of ice 

at Abashiri:  96,8 days. 
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8. 

Table  1.     ice Conditions  in the Southern Okhotsk Sea.     Duration 

in Days  (Ice observed at Abashiri)  and Decenber-February 

Strength of the Northeasterlies  (Fres 

50oN  to l^o0E,  70o:i). 
assure Difference:     160oE, 

Decade* 

I892-I000 

1901-1910 

1911-1920 

1921-1930 

1931-1940 

19^1-1950 

1951-1960 

I96I-I970 

Duration 
days 

99.9 

89.7 

102.4 

99.1 

8P.4 

104.7 

94.6 

96.8 

Pressure Diff.»» 
mb 

22.1 

21.4 

23.5 

21.6 

22.9 

Includes December of th • preceding year. 
♦* 

Pressure data for earli 

computation 
er decades too sparse to all ow a 



7« 

in the Okhotsk ^OQ ^», 4.1. 

with th , ?a,,e deCade ^"^ " tte ^« 

H        
n?eSt dUrati0n 0f th' l" 1" th. peri0a or r^ä T:rKhiie -—-—of Iceland the, r 

0 .vears „ere o.ee^ ln th. 196o.s ^^ 

tryresson. 19701 t^o ^  A- 
d A 

m)'  ^  dUratlon of 1" at Ab.,hirl that 
decade was only „ocerate (o6.e 

■ aK 
ys'  and the frequency of the 

icebergs off ::ewfoundland only 1,1 M, 
last 70 P  ■year' the least ^ th. 

t 70 ■VearS-  ThiS ^"t" that for periods as short as 
-ade. the chan.es In Ice conditions are not necessarl 

coherent with each other in all regions in 
FaerrC,   ■  • reP10ns' " apreenent with 

Fri S Prin0"le that ^  —er the duration of a 
climatic chanpe. the «m^n.« ^ 

seller the area sinilarl,, affected (1950)i 

er tory. for SUDplyinff recent ^ ^ ^ 

and aisappearance at Abashiri. 
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