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Observations of Planetary Boundary Layer by Means of Sonic
Radar in the Cold Season, Hokkaido Island, Japan

By Takashi TANIGUCH]I, Katsuhiro KikuCHI, Toshio HARIMAYA,
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Department of Geophysics, Faculty of Science,
Hokkaido University
and
Chikashi HIRAMATSU
Division of Environmental Structure,
Graduate School of Environmental Science,
Hokkaido University
(Received March 22, 1983 )

Observations of surface inversions were made in the Moshiri Basin, Horokanai
Town in the northern part of Hokkaido Island, Japan in the mid-winter season of 1982. This
basin is known as the coldest region in Japan. Vertical profiles of air temperature were
measured by a thermistor probe suspended by a tethered balloon 150 m above ground surface.
At the same time, atmospheric stratifications were investigated using a sonic radar (SODAR).
Echo patterns by the sodar showed a good correspondence with vertical air temperature
gradients except that the echoes near the ground surface disappeared when the cooling was
severe. This phenomena took place when the surface temperature decreased below —30°C
or thereabouts, irregardless of the vertical air temperature gradient. Thus, the altitude
scale of the sodar recorder required correction because of the decrease of the sonic velocity
in the cold atmosphere. Echoes caused by falling snow particles were useful to provide
information of the fall velocity and the concentration of the particles in the atmosphere. On
snowy days, the frequent removal of snow on the reflector of sodar was necessary to obtain
the good records.
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Hbdr b FZEICERERSFL, RATTEELEN TR TREZFHEBN THZ LIk - TK
SHORBREZH DL —DOFEICFR LV —F— (SONIC RADAR : SODAR)#*% 5. ZDH
HRIIREEN TR d B A%, KN B RaE HBENESICBONENT, EFICHAHTHS.
N, HEOHBICRES TR TH 5N THEMEIC L EATY S, 208U > Tid, CRONEN-
WETT et al. (1972) % WYCKOFF et al. (1973), f8E: (1973), FUKUSHIMA et al. (1974), HAYASHI
(1980) iz k » CTHEIN T35 ZN5HI3E L L THRICBT 28G5 % , (RIRFRFC T
Vv — 2R RERES Ly, bbb EIIICERY — 57— 2 By CRIBYTENE
BOBRENBR 21T % - 7275, ZOH CRIBTHEN L B b O 0BR 2B LN THRET
5.

I. & b
EHEL2HEY — 57— i3l L BRSNS T, 20Tt Table 1 m@H TH 5.

Table 1. The specifications of the sonic radar.

FEBERE 1600 Hz 2 - 2 £ . 50msec. (100msec., 200msec.)
EIEE N 60W (10W) K 8 B #i: 4sec. (8sec.) X% 6sec. (12sec.)
P 300m (600m) TrTTERE: 1.2m

X 13500m(1000m) 7= =TI 2.4m

EHNL—RLERO S 5 RAHIC, HEREIDFENNVAERF L T5E, 2O
BNHEEIIHBERICIE > THA L,

&b, ZITPRRBRHEEDES, PR3RERS, CEEE 3 VAR, ARSEET YT
NEE, LI3EERETH D, o (IBEMTEMR T, McALLISTER et al. (1969) iz & 1,

6=0.08 a’ L"’3< Ze)
% BBRD DB, @ BIATET A5 — L, GEUROIE, 0 B froTiIR, A Gk
HEE, T 3RIETH S,

RELTE ez a—%EE —BEMEICEbLL ThDLE, ZOEORANDKEREIZHE> T
RO —2 2Ry M LN T3, CLARKetal. (1977) 3B &Nz a—nsey—>
1 EICHEL Tw5, —K, HAvasHI (1980) (2 Table2 iz & 91z, LV FERMIcZLL
* 9B HGEL T3
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Table 2. Classification of echoes (after Hayashi (1980)).

Facsimile record Meteorological condition
white ——neutral or weakly stable
significant vertical (weed) —— thermal plumes

— icant — . . .
o ortronal  focaying proces of suface
horizontal surface based ——surface inversion layer

t(with) isolated single —— lifted inversion layer
_]: multiple —— lifted inversion layers

black ——rain, snow

'— no significantAEgrey high wind
white —— break down

Im. 8 &’ # R

1982 £ 1 AT a2 56 2 A LAcoi o 238/, tiEdEdbE o =mE NBEm M &+ 2 Tk
HEHOBENCZ WL —F— 2 FHALZ. ZZREBADERE L TRLN TV AEENHTH Y,
ZEEHRNC LR LB TR EZRAL., —BRICEBR M BT E L , Syl
HLBZERICHLNTHENT, ZOMOBHICIIITETH - 72,

FEFEAMIT Fig. 1IR&NB L HICERS km i3 rodi e, FE%Z LS 150~200m ol
MTHFN TN L, FHERIEO C S THFRY —F—8El L, #F150m £ TORIBDEHRED
OFRBRIRER 421725 -2 (Fig. 2), BRSELICIE AR AL, FHEV—-F—-DOREFIC
I BEEEZITLZI L, FEV—F—0iE&ic /4 X2 L3 LBOTERDL, /2

FRY Loz,

BRI LB HA» R I > HIZ 5 Eb -2, 299 boRE L 3HICOWTHF
LCiE~ND,

Fig. 31319822 A1 H~2 BOHIT, T LA 1 B 158532 8 15K ToFHRLY —
F—Dxa— (0FEBEE TIIBEIED) &, HIFHEICHLE150m F THORIENHE 7o
TrANE, FOTOOMBERSE, ZOTHRIIBECEL FOREHE, 2L TR FEICHE
RKIBOBMZLEZRL Tv 3, Bl BRIZ 16 BPETH D, BEBEOMERBO TR L i
WEErEHICREL (RhiEv20), KR 20EE, BIA»SLRE L b5 RELE
Koz a—%RL T, B ABENRIE LS (08FE) [T~ 13FBLLY, %
NTHEFEHFTERL T OoEKLE. o, 5, —HD 9 b, KPORM I
HE 5 TnwhZ by sd, ZOHBBEGEIEY - 20T, RIEKIRIZ—38.1CETTFH -
fehs, AR A L NFES LR L, 28 1330 SEICIE—10CIEL Tk -7z, PRI BH
12 & - THUEE IR & T A% e ), thermal plume |2 & 285 e imle o — Lk 0
TWBIZEREDLNT, BANOSENER T a—-0HBREIIEFEICB MG L Twiza, L
L 21 B ~09 B RllE, RBEPWWEL T2t bbb, TERTRI I—HE2 T, 2
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Fig.1. An arrangement
of the observation
points in the Moshiri
Basin, Hokkaido
Island.

Fig. 2. Photographs of the obser-
vation site of sonic radar (a)
and transmitter/receiver
inside the shelter (b).

(a) (b)
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1~2, FEB, 1982
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Fig.3. Air temperature profiles superimposed on the sonic radar echoes (upper),
weather conditions (middle), and surface air temperature on Feb. 1~2, 1982.

5~6, FEB.,1982
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Fig.4. Air temperature pfofiles superimposed on the sonic radar echoes (upper),
weather conditions (middle), and surface air temperature on Feb. 5~6, 1982.
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7-~8, FEB., 1982
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Fig. 5. Air temperature profiles superimposed on the sonic radar echoes (upper),
weather conditions (middle), and surface air temperature on Feb. 7~8, 1982.
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FBOBEFTHL LHRABR->TABE, 23 —30CHKRTH -7,

Fig. 4121982 2HA 5~ 6 BBIT, D HIZFEESRIEIZ—36.4CETTH -7z, Fig. 3 &
LT, #ERBAERL, SEENOEEERE, W ERIEIW—30CUTICTH 5L TENT
a2 BHR L EHIFEICRIMPTN S,

Fig. 512198242 7B~ 8 BNBABI TH 2. ZOHIBMESEYDH > Th F N REFRITE
Kbl ot2, BEFHB L, Ta—0TFH-TRLY, HEREF EREL THE0bh 5.
$72, Figs. 3, 4 TR~NATECza—»E2 52 &b Lh o7, MOBHEFIC DN TLRKT,
W EDWHDTED > e BIIE TFBOT 2—»H2, ZOBREHIFET 5 EMH3H ERELIH—30TC
DT A BRI AR L T,

v. % =

BEIDFERERD S, H—WCLUTORE,LIZT I—dR - THEEWEWVIERIELILLDY,
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BFERLTW3DOHRBENE ZATHTH 5, FRICHT 2 BRANEED 5 b, —30CHHA TEE
BT B & S AR A S 25 20T, BHRRMCBEOREEESERE TH 52 b HN %
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Fig. 6. Sonic radar echoes of the tethered balloon kept at the
constant altitude.
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Fig.7. Effect of removal of snow from the reflector of the sonic radar.
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