oo oudg

Jogoboboboobobobodgdd

Joobobon

ot oot guod
guoggod
200410247
o o

20080 10



] O
o0
ooo
Abstract
1 0000
2 0O0OOOO
2.1 NCEP/NCAROOODOODO ... ...
22 30000000000000 ... o0 s,
3 OOoog
3.1 0000000 ... . s s
3.2 0000000000 ... .. s s s,
3.3 30000000000000 ... ... s s r .
4 00O
4.1 O0O00 ...
4.2 O000 . ..
421 19760 120 280000 . . . . . . .,
422 19770 1050000 ... . o,
423 19770 10 130000 . ... . s,
424 19770 10 180000 . . . . . . . o,
4.2.5 19880 120 160000 . . . . . . . o,
426 19890 2040000 . . . . . s,
4.3 1976/77000O0 1988/89 000000 . . . . . oo oo v it
5 00O
5.1 OOOO . ..
5.2 O0O0O0 . ..
5.3 1976/7700 00 1988/890 00000 .. . ..o oo oo oot
6 OO
o0

iii

(51 SO NN

o oo o

10
10
11
12
13
14

16
16
16
17

18

20



gooo

1

21



O o U

© o0 N O Ot = W N =

W W W W N NDDNN DNDDNN NN N E e = e e e
W N P O © 00 N O O = W N +H O © 00 N O Otk oW N = O

I I 1 0 22
AO-index OO OO . ... oo o e 22
AO-indexO00OD0O0OODOOODOOOO (1976/77000) . . . . ... .. 23
AO-indexO00O0O0O00OO00OODODO (1988/89000) . .. . ... .. 24
0000000000000 0000 (19r6/7r7000) & ..o L. 25
0000000000000 0000 (1988/89000) ... ... .. 26
500 hPa 00O ODODOO0O (19760 120 280) . . o v oot o . 27
O000000000Doooo (19760 120 280) & . . o o oo . 28

O0000000000000000000000 (19760 120 280) 29
0000000000000 0000000000 (19760 120 280) 30

19760 120 25000 120 3000000000000000 ... 31
500 hPa 00000000 (197701050) .. ... ... .. .. 32
00000000000000(197701050) .« . ... ... ... 33
00000000000000000000000(197701050) 34
19770 10 2000 10700000000000000 . . . .. 35
500 hPa 00000000 (1977010 130) .« .o oo oot 36
00000000000000(1977010130). .. .. ... ... 37
00000000000000000000000 (1977010 130) 38
19770 10 1000010 1500000000000000 . . . . . 39
500 hPa 00000000 (1977010 180) .« ... .. ... .. .. 40
00000000000000 (1977010 180). .. .. ... ... 41
00000000000000000000000 (1977010 180) 42
19770 10 15000 102000000000000000 . . . . . 43
500 hPa 00000000 (19880 120 150) .. . .. ... .. .. 44
500 hPa 00000000 (19880 120 160) . . . .. .. . .. .. 45
00000000000000 (19880 120 160) .« ... . . . . .. 46

O00000000000000000000000 (19880 120 160) 47
0000000000000 D0O0000000DO (19880 120 160) 48
0000000000000 0O00000000DO (19880 120 160) 49

198800 120 13000 120 8OO oogoogooooooog - .. 50
500 hPa 0O O OO0OODO (19890 2040) . . v v v v oo oot 51
O00000000000000 (19890 2040) .. ... ... ... 52

00000000000000000000000 (19890 20 40) 53

111



34
35
36
37
38
39

19770 20 100020 600000000000000 . .. . .. 54
00000 (1976/77000) - . .o o 55
00000 (1988/800 00 ) - . o o oo oo 56
000000000 .« oot 57
250 hPa 0000000000 .. .o o oo 58
0000000030000000000000 ... ... ...... 59

v



Relation between Arctic Oscillation and

Blocking causing the Extreme Weather

Masaki IKEDA

Abstract

Many cases are reported that a blocking occurs when Arctic Oscillation (AO) index
changes rapidly. Once a blocking happens, extreme weather occurs in that area or
other regions by the effect of the teleconnection. It is important to examine the
relation between Arctic Oscillation and blocking.

In this study, wintertime extreme events in 1976/77 and 1988/89 are investi-
gated from the perspective of north-south transport of westerly momentum using
the NCEP/NCAR reanalysis data. In these years, the climatic shift and a lot of
blockings occured.

It is found that the variation of the AO-index corresponds to the variation of the in-
tensity of polar jet, and the polar jet is accelerated when the westerly momentum flux
flows into the middle-high latitude, and is decelerated when the westerly momentum
flux flows out from the middle-high latitude.

Blocking is characterized as an amplification of Rossby wave, and Rossby wave
breaking occurs when dq/0y < 0, where ¢ represents the barotropic potential vorticity.
When the Rossby wave breaks with anticyclonic rotation, westerly momentum is
transported to poleward. In contrast, when the Rossby wave breaks with cyclonic
rotation, westerly momentum is transported to equatorward.

In 1976/77 wintertime, polar jet was relatively weak, and Rossby wave breaked
with cyclonic rotation at high latitude. Contrastively, in 1988/89 wintertime, polar
jet was intensive and AO-index was the highest value in the past, and Rossby wave
breaking was anticyclonic at the south of the polar jet.

When polar jet changes rapidly or momentum flux becomes extreme value, large-

scale Rossby wave breaking occurs. These events can have an impact to the global



scale. So one blocking event can change the Arctic Oscillation.

Key Words: Arctic Oscillation, blocking, westerly momentum, polar jet, Rossby

wave breaking
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North-South Transport of
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Potential Vorticity (10719 s'm™)
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500 hPa Geopotential height (m)
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North-South Transport of
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500 hPa Geopotential height (m)
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North-South Transport of
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500 hPa Geopotential height (m)
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North-South Transport of
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Potential Vorticity (10719 s'm™)

1977 015-020 00Z

—

0 30 60 90 120 150 180 210

02319770 10 15000 10 2000000000000000

43



500 hPa Geopotential height (m)
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500 hPa Geopotential height (m)
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North-South Transport of
Westerly Momentum (mz/ sz)
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North-South Transport of
Westerly Momentum (m?/s?)
and Difference of [ U(t+1day) - U(t) | (m/s)
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North-South Transport of

Westerly Momentum (m?/s?)
and Difference [ U(t+1day) - U(t) | (m/s)
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North-South Transport of
Westerly Momentum (m?/s?)
and Difference [ U(t+1day) - U(t) | (m/s)
00Z 1988 351
local mean (180 270)
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Potential Vorticity (10719 s'm™)
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500 hPa Geopotential height (m)
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North-South Transport of
Westerly Momentum (m?/s?)
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North-South Transport of
Westerly Momentum (m?/s?)
and Difference [ U(t+1day) - U(t) | (m/s)
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local mean (180 - 270)
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Potential Vorticity (10719 s'm™)
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Distribution of Wave Breaking
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Distribution of Wave Breaking

1988/1989 DJF December
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Zonal Mean Wave Breaking index (DJF)
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Zonal Mean 250 hPa U (DJF)
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North-South Transport of

Eddy Momentum (m2/ 82)
and Anomaly of Zonal Mean U (m/s)
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