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EXTRATROPICAL 20-30 DAY VARIATIONS DURING
THE NORTHERN HEMISPHERE SUMMER

By Toru Terao

Synopsis

Intraseasonal variation in the northern hemisphere summer with the 20 - 30 day time
scales shows the following results. Barotropic zonal wave patterns with about 5,000 to 6,000
km wavelength are evidently seen along the subtropical westerly. They are well seen over
the Northern Pacific Ocean, the area from the North America to the North Atlantic Ocean
and the northern rim of the Tibetan Plateau. While they are standing wave without
apparent zonal phase shift, their wave packets, or energy, propagate eastward.

The teleconnectivity maps (cf. Wallace and Gutzler 1981) for the 10-40 day and 30—
60 day band-pass filtered data show that large values of the teleconnectivity of 10 - 40 day
band are seen in the defferent areas from that of 30 — 60 day band. This result implies that
the 20 — 30 day variation along the subtropical westerly is not directly associated with well
known tropical 30 - 60 day oscillations. \

In order to examine the relationships between the 20 — 30 day variation and the time-
mean flow, a simple analysis based on the theory of the linear barotropic Rossby waves is
performed. It shows that the areas where the 20 - 30 day standing waves are well seen
correspond with the climatological waveguides for the stationary Rossby waves.
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Fig. 1. Teleconnectivity map of (a) 30—60 day and (b) 10—40 day band-pass filtered 300
hPa streamfunctions. The arrows indicate the location of the point at which
negative correlation with the base point is the largest on its one-point correlation
map. Contours are (a) 0.5 and 0.55 and (b) 0.45 and 0.5.
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Fig. 2. The time-mean zonal wind velocity during summer season at 300 hPa. Contour
interval is 5m/s.
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Fig. 3. Lag-correlation between the 20 — 30 day variatins of the 300 hPa streamfunc-
tion at the base point (42.5°N, 150°W) and the 20-30 day variations of
the 700 hPa streamfunction. Contour intervals are 0.1, and negative values
are dashed. Correlations between — 0.1 and 0.1 are not contoured.
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Fig. 4. Lag-correlation between the 20 - 30 day variatins of the 300 hPa streamfunc-
tion at the base point (42.5°N, 150°W) and the 20-30 day variations of
the 300 hPa streamfunction. Contour intervals are 0.1, and negative values
are dashed. Contours between — 0.1 and 0.1 are omitted.
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Fig. 5. Same as Fig. 4. Base point is 37.5°N, 72.5°E.




267

HE RIS B 5B 20-30 HRAGIZEIC W T

LAG=-4day

LAG=-2day

LAG=+2day

= P 5 5
. ( . . '
y N,
o - ’ !0 n
>’ 'I 0—
1 o e X o/ L} \ - \ '] "
I3 ’ (Y '
F 4 N \ {
4 3
] a . ’! s
) * . H L
S 0 - ;
' -~
Il l’ ]
N ™ :
N W
l’
.
a)
S
o d
ez / .
g 1]
ity N " Y
PtiioN o N NS Y /\ Y
,~ =y P N\ Y S e ) DNUPLI Y \ Y
N\ . A i B h Sy N TN Y
Nt S e ™ ., [N, -~ \ Y !
A PAantN N RN A S - . . Y
V. s \ [N e . b
. ¥ ' COR N B St b
N N 2 1
e 2N . N /A
() Y o =~
3 L L > [
C :
’
. SO o >
A~ - . -0 . NO H
P ._.G ) Fe , ¢
d LAl / )
- 2,07 s o . F - y OI/
N Ll e 1 ! ” , "
\ AN eazal } A = ..o.u /i I VAl B
; RN F LY T
p &7 H 2o o Y Loy \ Vg
¥ H P RN 1 —aes” S 1
/] ‘) \\\\ F K \\\\\\\\\\\ i N 2o’ N -y
N, ] ! b LA A
) g AN K . #
£ ~ ra ;
- st < W A Pamn== A Pan n
. | . v ) U
b A 718 A
lﬂ - \Qll' L -
Lx— -..- H ..m
d A Y ¢ A
) b i

LAG=

+4day

Fig. 6. Same as Fig. 4. Base point is 22.5°S, 157.5°W.



968 HEAPKRFRER F38EB-2 FET7.4 (1995)

5, HAORERG ETHBE Y — v h3dtfad SERANDHEZRL TV 3, EEEE o 2 © Bk
HIREARSHFERIANVE-FEIEDT, O/9—YIAXOEE LD SILEARIAD T 2 V¥ —{Z
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i$, BB =2 K-EDV2 LT, BEE I OFSI L - TR E bR X T &R 5,
0 A —HOBEE IHRICER, KRAXNLOT, BHOIXVF—BEALBHLEASELVWT L
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Y
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Fig. 7. A schematic diagram of the Rossby waveguides.

Fig. 8. The stationary total wavenumber, K, in the northern hemisphere. Not shaded
areas are K,>6. Areas where 6 >K,> 3 are heavily shaded. Lightly shaded
areas indicate negative K?. The teleconnectivity pairs are indicated by arrows.
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SBROTCETHELEVIRE-TVBEEVWSIHTH B, 320 5L ¥REFTOHE L teleconnectivity
pair 9 HD 2 DI OV TEBDEFEMNZL SNicC &It b,

—%, 7Y TEO teleconnectivity pair i&, D& 97 waveguide k- TWEL, OB T
KR T K NEALAKRELBIFERICH > TVB, LD ->T, TORERTIE, oXAE—HiRE~NE
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Bt=lg*+FE ................................................................................................ (2)
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R ICEREF B Y 5 HHEE D 20 - 30 HEHEAH oWV 971
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