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Studies on the Convergence Band Clouds Formed in the Mid-Winter Seasons
on the West Coast of Hokkaido Island, Japan (1)
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Meteorological Satellite Center, Japan Meteorological Agency
( Received November 25, 1986 )

It is generally well known that cloud bands and cloud streaks are formed and develop over the
Japan Sea under the conditions of northwesterly monsoon wind directions when the typical west-high
east-low pressure patterns are formed and continue over the Japan Islands. While still larger band
clouds, which are 200 to 300 km in length and several tens of kms in width are formed over the Japan
Sea. The more larger band clouds are called the Convergence Band Clouds (hereafter referred to as
CBCs), one of such CBCs is formed along the west coast of Hokkaido Island. While another is formed
on the west side of the Noto Peninsula, Ishikawa Prefecture. It is also known that the landing areas
of the CBCs are subjected to the local heavy snowfalls. A number of analyses regarding the CBCs
were carried out mainly from a synoptic points of view till the present. However, many questions
regarding such points as formation and disappearance processes, and the time and space relationship
between the CBCs and “small cyclones over the Ishikari Bay” remain unsolved.

In this paper, we describe the time changes of CBCs mainly using the GMS cloud pictures and the
black body temperature of cloud top (Tgs) data which were obtained every 3 hours. As a result,
significant features of CBCs in meso-scale were clarified from two case studies. After the passage
of cyclones around Hokkaido Island, we confirmed meso-scale disturbances which were curved in a
cloud shape on the west side of the Soya Strait. The curved cloud shapes are regarded as an early
stage of the CBCs. These cloud tops (up to 5 km) were higher than that of normal cloud bands (2 to
3 km). Afterwards, the CBCs as one system seemed to extend southwards, in fact, the center of low
Tes in the CBC systems where it was assumed that the most active convective region in the systems
moved southwards with time. At these moments, a shear line between the northwesterly wind from
the Littoral Province of Siberia and the northeasterly wind from the inland of Hokkaido was formed
by the movement of the southern edge of the CBCs. . In the weather stations located along the west
coast of Hokkaido, a pressure jump, wind surge, and temperature drop were recorded with the passage
of the shear line. It was readily assumed therefore that the abrupt changes of these meteorological
parameters were caused by the intense downdraft with graupel particles in the part of the leading edge
of CBCs. The lifetimes of CBCs were more than 24 hours in these cases. Thus, it was suggested that
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there were two different stages in the lifetime of CBCs. In the first stage, the CBCs behaved as meso-
low, and in the second stage, the CBCs were considered to be maintained by cold flow from the meso-
high formed on the inland of Hokkaido or by the preservation of the wind circulation in the west side
of Hokkaido.

I.& L & (=

&4, dLHEEFE S O B AR LIS EERC ) BREFRBET A, NI S TEED»LE
Al bz > THEEI BNy FROZIFRECRE LT, dhi¥Eic LB 2 ogic BRI LE
ERLbTILTALATYS,

ZOFRBERER, WhO 2 AFE/MERE L E L FEBRCEEL NI Tt S IERMBEINTEL,
EHEF (1968) (v —7—8Hilly o, FEAEFREOBAERNOBERDFENRNEGLI W 2 BRT 3
YL ZOBRREEOEESIFICAL LI LB L, MEEES, LE~DOU S LB 1 Ea
FROEPEE SN, BK- BR (197) B2 FRERELFRZOEEZRNOLIICE LR, T
b HIFHINRALHRE DR > NIENINREES L BB —o o ich ), ZORITHWERTIE
B, T CAEREEAR &S FRBRESTNR S RIS /MEREBIT I NKE2 20T &/ L. £
NM(NU,w%)m,%ﬁﬁﬁ%w¢@ﬁEu;ékémﬁﬁﬁﬁﬁ%ﬁw,%ﬁ&ﬁ%%ﬁﬁ%ﬁk
BIEERE LTHET 22054 7efif b Z L &RLL.

ZNLIIT, TNE TOMETIIBBRR T —LOBITRHIRIC B3 5V —F—BRADETH - 72720,
FRPORENEECTHBERH 2 Wid/MERE & DR ZEHER L *THL ArBEL E{ARINT
Wh, ZORIXTIE, BH10km, EE200~300km, S LR —NT1HHbFRLEE WS ST
WEN A Y Ay —NOFEREITY, ZOBHELERELACTLAZLEHBE LTINS,

i, B - BRE (197D L TEEEHFRBRELIFA TV 545, ZOMILTIEM L THRICPERE
T LT 5,

II. FRIREO—#zAIIEE

BORERR, ABENICEFEAL SRS, SEHERMICRET L2 LML N TS (R (197D),
L Ladis, ZOBRICOWTIRARLERIIZIN T, F2ERIC Fig LIRL 2 4 BI0EER
BERTL, 3 TELWEBIFDLI L bhrd, — I3, FEMREED LV CEEE, L
~DUEIEE NIz 1 RNDE Y FT, SROBF TR INEFRNRENROLESEMSEE L.

BRENKMUT b HLIEECIZERFALT, TITREERBIFESBL T2 I HREINTEY
Fx (1971), R (1972)), BEERIBBRENHEHL LR e Ed L 2 2 CRREHLRECRE
bhaZtd%n, Lal, BROMEBRSHTH -7, BHLEH L WIIARERICEALLILT
BROBITRL DL, WRENEUICEET SHRENRENETFLRL S, T2, Ah—Y 7ELOE
BRENERIE-ENLTCVBEEEE) TEWEEEFH 5, :

ZOWMLTRIMBEFEREOWREEZNR L LT 575, BEEBMOBREEIC L3> &) L LS
YENEETHI LD (FE (1979)), FBICHFRERE L MHIN T3, ZOBRFERIZR LW
EO M)A —E D RET B Z EHUKSE (1986) 2k NIEHE TV 5, ;

T— 2 1% 1980 #4065 84 200 5 ERMIC 1T 5 HEIAYLIPRE 20 lic >\ T, & LT GMS Eifg % #ic
LTRE L7, 20T, B TREBIE 2 Flic oW TlT 247 - 72, fEITIC % - Tid, GMS t&beT
NOAA Mg L AV, Z02HIC OV TR RRHEL> #—T7) > } 77 b &z Tes (Black Body
Temperature) 7—2 (REHHLK 4 km, FEiLHMK 8 km OB TFROTERIE) LB, %Mﬁz,‘;
AMeDAS 7—2, A%6, MMEROBEMEK, MG ERARB I UEBT—s LERL L.



(b)

Fig.1. Meteorological satellite visible images of several types of the Convergence Band Clouds (CBCs) : (a) GMS image at 12 JST Jan. 25, 1981.
(b) NOAA —7 image at 1320 JST Feb. 16, 1983. (c) GMS image at 12 JST Feb. 15, 1980. (d) GMS image at 12 JST Mar. 14, 1983.
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Fig. 2. Sequential displays of GMS images and Tz distributions from 06 JST Feb. 4 through 09 JST Feb.
6, 1982, showing the formation of CBC system to the west coast of Hokkaido. Areas of Tgs
< —22, —30, and —40°C are shown by hatched, stippled and solid, respectively.
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Fig.3. Synoptic weather charts. (a)Surface at 21
JST Feb. 4, 1982.
4, 1982.

TBB (°C )

(b) 700 mb at 21 JST Feb.

21 JST
Feb.4,1982

2y’

JAPAN SEA

OKHOTSK SEA

Fig.4. East and west cross sections of Tgg in each

latitude of 50, 47, 45, 43° N at 21 JST Feb. 4,
1982. Stippled areas and double arrows
denote cloud regions and the position of
CBCs, respectively.
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Fig.5. Meso-scale weather charts. (a) 06 JST Feb.
4. (b)09 JST Feb. 4. (c)09 JST Feb. 5, 1982.
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Same as Fig. 2 except for from 15 JST Feb. 25 through 21 JST Feb. 27, 1983.
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Fig. 8. Synoptic weather charts. (a) Surface at 06
JST Feb. 26. (b) 700 mb at 21 JST Feb. 25,
1983.
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Fig.9. Meso-scale weather charts. (a) 09 JST Feb. 25. (b} 15 JST Feb. 25. (c)09 JST Feb. 26. (d) 15 JST
Feb. 26, 1983.
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Fig.11. Same as Fig. 10 except for from 09 JST through 15 JST Feb. 25, 1983.
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Fig.13. The movement of the lowest Tus center expressed by each open circle. (a) Feb. 4, 1982. (b) Feb.

25, 1983.

4, RO T—51DESH

WRENBHIC HE > THETIEN S T—F 4 BT 22 & #5002, 202 %28 512/
BURT—NTEZTHDZ LT 5, Fig 1413400 2 B, $SHE4LEAE & N2 FEN & TR
BERARERNHRILER TH 5, FNFNOERBHKLOKIMOBELZ 1.5mb, 1.0mb & \» 5 pressure

Feb.4 ,1982 WAKKANAL

THOLTHIER

R R
it [H
AR
Temp.

==

Fig.14. Time changes of pressure (mb), surface air
and dew point temperatures (‘C), and wind
speed (m/s). (a) Feb. 4, 1982 at Wakkanai.
(b) Feb. 25, 1983 at Haboro. Arrows indicate
the time of pressure jump.
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Feb.4,1982 Feb.25,1983

(a) (b))

Fig.15. Time changes of the locations of wind shear line at every 3hr and the locations of south edge of
CBCs characterized by —40°C of Tgs. (a) Feb. 4, 1982. (b) Feb. 25, 1983.
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Fig.17. Time changes of the areas of Tgs. (a) Feb. 4—

6, 1982. (b) Feb. 25—28, 1983. Arrows show the
lifetime of CBCs.
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Fig. 18. Time changes of pressure deviations from the average value of 4 weather stations. Arrows show
the time of passage of the wind shear line.
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