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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
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1. Idealized sketch of the typical blocking system at the

500hPa geopotential height fields: A 1s Rex Type and B

1S OMEEA TVDE.  creeererrereeeieimioiie s oeeee e 12

2. Zonal distribution of frequencies of the blocking

occurrences  over 100-180° E and 50-70° N in (a)

summer and (D) WINTOT v e e 14

3. As in Fig. 2 but for the meridional - 16

4, The region of the maximum blocking occurrence that is

60-65° N, 120-130° E in summer and 60-65" N, 170-18

0° E in winter. Shaded arecas indicate that is higher than

LOOOML, oo e, 16

5. Asg in Fig, 2 but for duration .. 17
6. As in I'ig. 2 but for time series of blocking occurrences

7. Differences Dbetween the composite mean of geopotential

height for the period 1986/1987-2000/2001 and for the

period of 1971/1972- 1985/1986 at 300hPa, 500hPa, 700hPa

and 1000hPa, respectively (left) and one between the
temperature (right). The contour intervals are 10gpm for
the geopotential height fields, negative contours are

8. The composite mean of (a} geopotential height(gpm), (b)



geopotential height anomaly(gpm) at 500hPa and (¢} zonal

wind( ms 1) at 200hPa on blocking cases of the Table. 3.
The contour intervals are 60gpm for (a), 20gpm for (b)

1

and Hwms = for (¢). The negative contours are dashed.

Area exceeding 40gpm for geopotential height fields and

30 s ! for wind speeds are shaded. oo 25
Fig. 9. The composite mean of (a) geopotential height(gpm), (b)
geopotential height anomalv(gpm) at 500hPa and (¢) zonal
wind( ms™ 1) at 200hPa on blocking cases of the Table. 4.
The contour intervals are 60gpm for (a), 20gpm for (b)
and Hms | for (¢). The negative contours are dashed.
Area exceeding 40gpm for geopotential height fields and 30
ms ! for wind speeds are shaded. 27
Fig. 10. The composite mean of {(a) geopotential height{gpm), (b)
geopotential height anomaly(gpm) at 500hPa and (¢) zonal
wind( ms~ ') at 200hPa on blocking cases of the Table. 5.
The contour intervals are 60gpm for (a), 20gpm for (b)
and 5ms™! for (¢). The negative regions are dashed. Area
exceeding  40gpm for geopotential height  fields and 30
ms ' for wind speeds are shaded. oo 23
Fig. 11. (a) The monthly snowcover in June, (b) snowcover in

Table. 3 and {c) snowcover anomaly. oo 31

Fig. 12. The composite mean of (a) 1000hPa, (b) 850hPa, (c)



700hPa and (d) HOOhPa temperature anomaly in June in
the blocking cases vears. The contour intervals are 0.3°
C, negative contours are dashed. -« 32
Fig. 13. (a} The monthly snowcover in July, (b) snowcover in
Table. 4 and (¢) SNOWCOVEr anomaly, - 33
Fig. 14. Termperature anomaly at {(a) 1000hPa, (b) 850hPa, (c¢)
700hPa, (d) 50OhPa, (e) 300hPa and (f) 200hPa on
blocking cases in July. The contour intervals are 05" C
at 1000hPa, R50hPa and 200hPa but 0.3° C at 700hPa,
500hPa and 300hPa, negative contours are dashed. - 34
Fig. 15. (a} The monthly snowcover in August, (h) snowcover in
Table. 5 and (¢} snowcover anomaly. o 35
Fig. 16. Temperature anomaly at (a) 1000hPa, (b) 850hPa, (¢)
700hPa, (d) 5H00hPa, (e) 300hPa and (ff 200hPa  on
blocking cases in August. The contour intervals are 0.5
C for temperature anomalies. The negative contours are
RSO, - e e e, 36
Fig. 17. Plot of 500hPa maximum or central height values(gpm)
for the 500hPa short- wave rnidge or blocking anticyclones
versus  time.  Important  periods  of time  within  the

blocking’s lifecycle are separated by the vertical dashed

Fig. 18. Plot of 500hPa minimum or central height values(gpm)
for the 500hPa short-wave trough or lows versus time.

Important periods of time within the blocking’s lifecyvcele

_iv._



are separated by the vertical dashed lines. e 38

Fig. 19. Regional 500hPa geopotential height(gpm) and 200hPa

wind speed( ms™ ') maps for (a) and (h) 00UTC 01 July,
{c) and (d) OOUTC 02 July, (e) and () 0OUTC 03 July,
(g) and (h) OOUTC 04 July, i) and (j) 12UTC 05 July,
(k) and (1) OQUTC 06 July, (m) and (n) 12UTC 07 July,
(o) and (p) 12UTC 08 July, {(q) and (r) 12UTC 11 July,
(s) and {(t) 12UTC 13 July, (u) and (v) 12UTC 14 July,
(w) and (x) 12UTC 17 July, (v} and (z) 12UTC 22 July,

1986. The contour intervals are 60gpm for the height

fields and Sms ™' for the wind speeds. The shaded

regions are wind speeds exceeding 20 ms ™' 42
Fig. 20. Regional 1000hPa height maps for (a} 00UTC 01 July,
(b) OCUTC 02 July, (¢} 12UTC 02 July, (d) 00UTC 04
July, (e) 12UTC 05 July, (f) 00UTC 07 July, (g) 00UTC
10 July, () OOUTC 13 July, () 12UTC 14 July, ()} 0OUTC
16 July, (k) 12UTC 17 July, (I 00UTC 19 July, (m)
12U0TC 20 July, (ny 0QUTC 22 Julv, 1986. The contour

mntervals are 2hla. e 46



Table. 1. The characteristics of blocking occurrences - 12
Table. 2. The characteristics of the blocking occurrence in sumrmer.
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Table. 3. Blocking cases over 55-60" N, 120-140° E in June ... 24
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On the Characteristics of
Blocking occurred over
East Asia

Hye—Sook Hu

Department of Environmental Atmospheric Sciences,
Graduate school

Pukvong National University

Abstract

We o have  analyzed the characteristics of  the blocking
occurrence in the northern hemisphere over 100-180° E during 27
vears (1974-2000).

The blocking phenomena mostly appear over 60-65" N, 120-14
0" E in summer and 60-65" N, 170-180° I in winter. The
duration of the blocking is various from three davs to nineteen
days.

The total occurrence davs of the Omega Type 1s about two
times more than the Rex Type. The occurrence frequency

increases in summer and decreases in winter. The duration of



Omega Tvpe is about half of the Rex Type in winter. But in
summer the two is almost same.

When the hlocking occurs in summer, which generally is
Omega Type, posttive anomalies of geopotential height and
pasterlies appear in the blocking anticyclones with two westerlies
branches. Also we suggest the possibilities of the decrease of the

snowcover with the increase of temperature, when the blocking
OCCUrS,

One case of blocking that persisted during 19-days from 4 July
1986 through 22 July 1986 was investigated. It is found there are
six stages. They are developing, onset, intensification, maturity

and maintenance, decline and decay. It is alse found that blocking

anticyclone was accompanied with explosive cyclone.
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Fig. 1. Idealized sketch of the typical blocking svstem at the 500hPa
geopotential height fields: A is Rex Type and B is Omega Type.

Table. 1. The characteristics of blocking occurrences

~ Omega Type Rex Type Total
. Summer 82 51 133
Frequency
Winter 35 19 54
Average Surmmer 368 3.71 3.69
Duration Winter 3.17 6.11 409
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(a) Summer

35 r

Frequency

i

100-110°E 110-120°F  120-130°E  130~140°F  140-180°FE  150~160°E 160-170°E 170-1B0°E
Longitude(100-180°E)

(a) Winter

My
w

[
<

—
w

Frequency
=)

‘m-nnll

100~ 110~ 120~ 130~ 140~ 160- 160- 170-
110°E 120°E 130°E  140°E  t50°E  160°E  170°E  180°E

Longitude(tC0-180°E)

Fig. 2. Zenal distribution of frequencies of the blocking occurrences over

100-180" E and 50-70° N in (a) summer and (b} winter
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(a) Summer {a) Winter

CoZFENBRE S S

Leituch(50- 70N LAt celS0-70N

Fig. 3. As in Fig. 2 but for the meridional

75N
72N
69N 1
66N

63N

0N 1,
57N P
San |
sIN{

48N

45y AL . . . : . , . : , : :
11SE 120 125€ 130 135 140E 145C 1S0E 1S5 160 165€ 170F 175f 180 175w

Fig. 4. The region of the maximum blocking occurrence that is 60-65" N,
120-130° E in summer and 60-65" v, 170-180" E in winter. Shaded

areas indicate that is higher than 1000m.
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Fig. 5 As in Fig. 2 but for duration
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Fig. 6. As in Fig. 2 but for time series of blocking occurrences
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300hPa Height{gpm)

Fig. 7. Differences between the composite mean of geopotential height for

the pertod 1986/1987-2000/2001 and [or the period of 1971/1972-
19851986 at 300hiPa, 500hPa, 700hPa and 1000hIPa, respectively (left)
and one between the temperature (right). The contour intervals are
10gpm  for the geopotential height fields, negative contours are

dashed.
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Fig. 7. ( continued )
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Table. 2. The characteristics of the blocking occurrence in summer.

Date  Frequency Maxirpum Type Duration Ma).(
Region (Days) Duration

6.1-6.10 16 120-130" E Rex 475 8
6.11-6.20 24 30-40" E Omega 4.17 8
6.21-6.30 20 40-60° E Omega 49 3
71-7.10 21 o 110-130° E | Omega 4.71 19
7.11-7.20 15 140-150° E Umega 4.8 1
7.21-1.31 13 70-80" K Omega 3.85 9
S 1-8.10 7 20-30" E Omega 4.14 3
8.11-8.20 10 20-30" E Omega 4.1 ]
8.21-8.31 5 120-130" E Omega 3.8 5]

Table. 3. Blocking cases over 55-60" N, 120-140° E in June

Year Date  Latitude(" N) Longitude(" E) Duration(Days)

1977 613-6.20 59 131 8
1980 6.24-6.26 56 129 3
1988 6.14-6.16 o8 139 3
1895 6.18-£23 o6 125 6
1998 6.16-6.19 o8 139 4
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Fig.

(a) 500hPa GH (b) B00hPa GH Anomaly

The composite mean of (a) geopotential height{gpm), (b}
geopotential height anomaly(gpm, at 500hPa and (¢) zonal wind
(ams™ 1) at 200hPa on blocking cases of the Table. 3. The contour

U for (o),

intervals are 60gpm for {(a), 20gpm for (b) and 5 ws
The negalive contours are dashed. Area exceeding 40gpm for
geopotential  height  fields and 30 s ' for wind speeds  are

shaded,
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Table. 4. Blocking cases over 55-60° N, 110-130" E in July

Year Date Latitude(°N) Longitude{"E) Duration(Days)

1980 7.24-7.26 56 129 3
1985 6.30-7.02 58 19 3
1986 7.03-7.18 59 119 17
1992 7.09-7.11 55 117 3

Table. . Blocking cases over 55-60" N, 120-140° IE in August

Year Date Latitude(" N) Longitude(" E) Duration(Days)
1976 7.04-7.06 61 135 3
1996 8.11-8.15 %) 125 5)
1997  R812-8.14 55 129 3
1995 8.24-8.28 61 127 S
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Fig.

9.

(a) 500hPa GGH {b) 500hPa GH Anomaly

The compostte mean of (a) geopotential  height{gpm), (h)

geopotential hetght anomalvigpm) at 500hPa and {(¢) zonal wind

( ms ™) at 200hPa on blocking cases of the Table. 4. The contour

intervals are B0gpm for (a), 20gpm for (b} and 5ms | for (o),

The negative contours are dashed. Area exceeding 40gpm for

geopotential  height  fields and 30 ms ™!

shaded.

for wind speeds are
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Ifig.

10.

(a} BOOhPa GH {(h} 500hPa GH Anomaly

The composite mean of (4) geopotential  height(gpm), (h)
geopotential height anomaly{gpm} at 500hPa and (¢) zonal wind

(ms™?) at 200hPa on blocking cases of the Table. 5 The

contour intervals are 60gpm for (a), 20gpm for (b) and 5 ms™"
for {c). The negative regions are dashed. Area exceeding 40gpm

for geopotential height fields and 30 ms™ ! for wind speeds are

shaded.
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Fig. 16+ 247} 8¢ H snowcover X8 8Y & E= 7 24
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(a) Snowcover in June {(b) Snowcover in Table. 3

Fig. 11. (a) The monthly snowcover in June, (b) snowcover in Table. 3 and

(C) snowceover anomaly.
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(a) 1000hPa

2 T g : i o 3
2% .
ook B3 <30t "3oE TxeE T50E E3 For 8o Gone e V20E 130 i T5oe 1850 T7oE oo

(d) 500hPa

e

Fig. 12. The composite mean of (a) 1000hPa, (b)Y 850hPa, (c) 700hPa and
() S00hPa temperature anomaly in June in the blocking cases
vears. The contour intervals are 0.3° C, negative contours are

dashed.
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{a) Snowcover in July (b) Snowcover in Table, 4

Fig. 13. (a} The monthly snowcover in July, (b} snowcover in Table. 4 and

(c) showcover anomaly.
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{c) 1000hPa
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Fig. 14. Temperature anomaly at (a)

0.3° C at 700hPa, 500hPa

dashed.
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contour intervals are 0.5° C at 1000hPa, 850hPa and 200hPa but
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(a) Snowcover in August (b) Snowcover in Table. 5

N
\

Fig. 15. {a) The monthly snowcover in August, {b) snowcover in Table. 5

and {c) snowcover anomaly.
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(c) 1000hPa (d) 850hPa
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Fig. 16. Temperature anomaly at (a} 1000hPa, (b) 850hPa, {(c) 700hPa, (d)
500hPa, (e) 300hPa and (f) 200hPa on blocking cases in August.
The contour intervals are 05° C for temperature anomalies. The

negative contours are dashed.
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The Intensity of 500hPa Ridge or Highs
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Fig. 17. Plot of 500hPa maximum or central height values(gpm) for the
50ChPa short-wave ridge or blocking anticyclones versus time.
important periods of time within the blocking’s lifecycle are
separated by the vertical dashed lines.

The Intensity of 500hPa Trough or Low
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Fig. 18 Plot of 500hPa minimum or central height values(gpm) for the

500hPa short-wave trough or lows versus time. Important periods
of time within the blocking's Iifecycle are separated by the

vertical dashed lines.
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Fig.

500hPa Heights(gpm) OOUTC 01 Jul 86 200hPa Wind Speed (m/s) QOUTC 01 Jul 86

19.

Regional 300hPa geopotential height(gpm) and 200hPa  wind speed

{ms ') maps for (@ and (b) OUTC O1 July, (¢) and (d) 0OUTC 02
July, (e) and (f) 0QUTC 03 July, {g) and (k) 00UTC 04 July, () and
(1) 12UTC 05 July, (k) and (1) 00UTC 06 July, {m} and (n} 12UTC 07
Tuly, (o) and (p) 12UTC 08 July, (@ and (r) 12UTC 11 July, {s) and
(1) 120TC 13 July, (W and {v) 12UTC 14 July, {w) and {x) 120TC 17
July, ¢y} and (2) 120TC 22 July, 1986. The contour intervals are

G0gpm for the height fields and Sms ' for the wind speeds. The

shaded regions are wind speeds excecding 20 ms |
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Fig. 19. ( continued )
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Fig. 19. ( continued }
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Fig. 19. { continued )
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1000hPa Heights(gpm) 00UTC 01 Jul B6 1000hPa Heights(gpm) OCUTC 02 Jul 88

(b) \&%
/f ley

2=
.\\g/ =22

N J_,//

1000hPg Heights(gpm) 12UTC 02 Jul 86 1000hPa Heights(gpm) 0OUTC 04 Jul 88

. Regional 1000hPa height maps for () 00UTC 01 July, {b) 0OUTC

(02 July, (¢} 12UTC 02 July, {(d) 00UTC 04 July, (e) 12UTC 05
July, (6} 0OUTC 07 July, (g) 00UTC 10 July, (h) O0UTC 13 July
(i) 12U0TC 14 July, () OOUTC 16 July, (k) 12UTC 17 July, (D
O0UTC 19 July, {m) 120TC 20 Jul:, (n) 0OUTC 22 July, 1986. The

contorr intervals are 2hPa.
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Fig. 20. ( continued )
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