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Fig.1 ( a) Percentage frequency of blocking as a function of longitude during 1979—2014 boreal summer ( JJA) ( unit: %; the
shaded longitude belt of 120°—160°E with the largest frequency of blocking denotes the selected area to determine the
Okhotsk blocking activity; (' b) percentage frequency of Okhotsk blocking during the four traditional seasons( spring:

MAM summer: JJA autumn: SON winter: DJF; unit: %; the red bar denotes the frequency in summer)
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2 500 hPa (a; 0.03; 0.03 ( )
0.05( 0. 01) ; (130° ~ 160°E 60° ~75°N) ;
500 hPa ( 4 ) (b;
0.05 )

Fig.2 ( a) Horizontal distributions of correlation coefficient between blocking index and the associated 500hPa-geopotential
height( with contour interval of 0. 03; minimum contour shown in the figure is 0. 03; shadings exceed 0. 01( 0. 05) signifi—
cance level; boxed area of great coefficient denotes a selected key area of 60°—75°N 130°—160°E) ; ( b) power spectral
analysis of the box-averaged 500 hPa-geopotential height anomalies( with the mean and first four harmonics of the annual
cycle removed; solid curve denotes power spectrum; solid and dashed lines denote red noise spectrum and its 0. 05 signifi—

cance level respectively)

3 10~30 d 500 hPa (Z500) (a—d;
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7 50 +1 ; ; +1 -1 )
Fig.3 (a—d) The normalized Z"y,, averaged in the key area over 36 summers.A thick solid time point indicates when a blocking

day occurs; the purple bars indicate when a blocking lasts more than 5 days; and the green bars indicate when the Z°,,, ex—

ceeds+1 standard deviation during the blocking events lasting more than 5 days.The horizontal solid line is the zero line

and the horizontal dashed line indicates +1 standard deviation.
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Fig.4 Composite Z’5( interval: 20 gpm; zero contour omitted) from ( a—j) day —10 to +8 in blocking events( shaded

areas exceed 0. 05 significance level)
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Fig.5 Composite wave activity flux( vector; unit: m*> * s™>) wave flux divergence ( shading; unit: 107 m * s7°)

averaged from day —6 to O( shadings exceed 0. 05 significance level)

aZ\ _
6 Z sool ; : gpm) (7) ( ; tgpm = d)
0t | s

YA
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Fig.7

('a) Budget terms in Equation (5) and their sum at day —4 in blocking events; ( b) individual terms of B2 for day —4
based on Equation ( 7) (unit: 107'° s7)
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The role of intraseasonal oscillation at mid-high latitudes in regulating the
formation and maintenance of Okhotsk blocking in boreal summer

YANG Shuangyan' LI Tim'?

'Key Laboratory of Meteorological Disaster Ministry of Education ( KLME) /Joint International Research Laboratory of Climate and Environment
Change ( ILCEC) /Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disaster( CICEMD) Nanjing University of Infor—
mation Science & Technology Nanjing 210044 China;

% International Pacific Research Center Department of Atmospheric Sciences University of Hawaii at Manoa Honolulu 96822 USA

In this study by using daily data from the Department of Energy Reanalysis at the National Center for Envi-
ronmental Prediction dating from 1979 to 2015 we investigated the connection between Okhotsk blockings and
mid-high latitude atmospheric intraseasonal oscillation( ISO) in the boreal winter.The results showed that the ISO
perturbation over a key area of 60°—75°N 130°—160°E is the most greatly co-variated with Okhotsk blockings.
The averaged geopotential height over this key area exhibits a statistically significant 10 to 30-day periodicity.By
applying lead-Hag composite analysis it is revealed that the ISO perturbation associated with the Okhotsk blocking
activity exhibits pronounced westward propagation. The perturbation initiates at about 140°W triggered by in—
traseasonal wave energy accumulation.A geopotential tendency diagnosis reveals that the time change rate of the
geopotential height over the key area is primarily attributed to the dynamic process.In addition the results of a
scale analysis show that the advection of mean vorticity by the ISO meridional flow plays a dominant role in the
time change rate of the geopotential height during the occurrence and maintenance of the summertime Okhotsk

blockings.

Okhotsk blocking; intraseasonal oscillation at mid-high latitude; wave activity flux; diagnosis of

geopotential endency
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