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FORMATION OF THE STABLE LAYER AND
THE LOCAL WINDS OVER THE BASIN.
——The Kyoto Basin—-

By Masaaki TANAKA

Synopsis

The purpose of the paper is to understand the thermal and dynamical effects of the topo-
graphy to the lower atmosphere over the Basin. Variations with time and height of wind speed
and potential temperature observed at the central part of the Kyoto Basin and hourly variations
of wind speed and direction at the surface of the Kyoto Basin are analyzed.

In the afternoon, the stability of the lower atmosphere is a near neutral and wind direction
of the lower atmosphere is almost same as a general flow, however wind speed is about a half.
In the early morning, stable layer and local wind are formed over the Kyoto Basin.

Transfer mechanism of the energy from a general flow to the lower atmosphere are inves-
tigated by consideration of the instability in the relative motion of the different layers. Mecha-
nism of the southerly local wind in the early morning, over the Kyoto Basin 10 km in horizontal
scale, 300 m in vertical, 6 hours in duration, is a thermal convection in a stratified fluid caused
by the horizontal temperature difference between north and south.
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Fig. 3 Upper : Wind directions at 1000 m height. Middle : Variations with time and height of
wind speeds in meter per second at the central part of the Kyoto Basin (Fig. 1at1).
Lower : Hourly variations of wind speed and direction at the flate part of the Kyoto Basin.
K : Kyoto Meteorological Observatory (Fig. 1 at1), U: Ujigawa Hydrauric Laboratory
(Fig. 1 at2), T: Tanabe AMeDAS Station (Fig. 1 at 3)
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Fig. 4 Variations with time and height of potential temperature at the central part of the
Kyoto Basin (Fig. 1 at 4)
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Fig. 8 Variations with time of vertical profile of the wind speed (U : left) and potential
temperature (8 : right) at the center part of the Kyoto Basin (Fig. 1at4). U,
815 indicate ¢/, 6 at 18 hour
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1.0 7
f[ \ 14
0.5 3
[o]
KSCCEPrel L sy . ~ro JAAf..._“,-fr\...\.
-~ -~ A
U rracttcet it o rrmn ) NE 33\( P Y L
T FEFICFEEFRCK ,J,J’/JJ:/.)\/\r/‘f_“A“ﬁ/'( rooaog
20
10
I‘2 5 8 21 4] 3 ‘6 9 l‘2 |‘5 18 21 24

Oct.19, 198l Oct.20

Fig. 9 Same as Fig. 3. Variations with time of air temperature at Kyoto Meteorological Observatory

AMeDAS (Fig. 1 ©3) oKR%ZA#E (REE) &R (AL TRUK, TORBBRT, TRFH/
KEERFTOHRETO 178 5 5 g TO FHEWRKAHRIZ L& 0.09ly/min. &30 ORSHEINH
& - 720 Fig. 8 DBAI DOIAE A OREINE b S REBOEBIREE A 5, 19B18KTEL S EEE TR
IZEBEMNTH 508 BRE & SICEEED S KERBNERY, T THELCEEERBNTSE, LT
ST, B—F, 18EMS 0BCAETEEN O TRE CRABIChI > ToRHT 2.5°C BEET L.
H, ThiZZ ORIRGNTOEY 10m/s FROLRICL BBREBRTELLbDTH S, 0BIrORER
OEEANET D, IHLBRRITEOREENME 2 KX EBO AR 500m 2L K518,
BHIERIL Fig. 9 hBot ERSH» >3 L5 i, RBFROHE TARIS il [os@rhREic

(K : dashed line) and at Tamabe AMeDAS Station (T : full line) are added in the lowest part.
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1880 5 6 By T 128, BIRICK S DOEBRVT, NEE

KREDRN - 1 BRE, EHORESGLORD B L, 1008~ (jf// iji///

_[,,,,/ (01— 00)ds=550y &1, HMETAK >

FoESkHS O BRE Ry=0.091y/min X kpdoh B ’°°
Bt EEZ, 0.09%12x60=651ly T&H - o
6 5°C

Ocl 19, lssl c:v zo

1.3°C Fig. 10. Variations with time and height of
ol o
100 m DROEEMED 70 FHIOR, BRES frequency of Brunt-Vaisala oscillation

RESCE DREES N, 250m fHAF Tz & -
7eds, ZOE%E 500m fHEF TR, FRROBEEIER-> TS, TRFERRDOP SO0 B S EF
HEHET 800m FHE LD FESHREBREL L -T2, K DEMICEEEDMERKEER/ILORTFEH BT

7]
B, BRAFEHET SV b N1 €5 DRI Nz‘/%%» ZRDTFig. 10 TR L, 3BED S 9

RS T, BOEERsH B S 400m fAEF THERIN T3,

AL, TRREORENE EBICTEPSHL > T EHTFh Fig. 8 KX IRINT D, HKicHFH
35 & 6REDRIT 500m kb EETIE, BIEEBIIBEAERILLEHLDIC 300m & 500 m DR TAM
KT D, 6D IBORYR 250m 25 300 m OEEICEREE R LTV 5,

C OFRH 6 5HIIC, FRICHRRELRS 21, K& TREOHEY = 7 — (mmm)ﬂﬁﬁfééﬁﬁﬂ

COESTREAREHICH 12>, 4B THIFNVEVFILLNVYDI 545 Y4, J2 itk ke
b EREOKESERET 5, 755§+ 4 05 DS 11045 21045 00 S = 7
—8X107/s T, S BB E 5 & & LY, V=10 THREEERD LEOBRO T 4 4+ —HF
RIS N5, V=2x10s E185 &, ¥aT—hi3x10%s THEEENS T EHTMBbIS,
ORI, TEORLABNES, DEEEEREORS HLEO = 41 ¥ —OFE~OEREMLEL
ZORE TR, R Us=0, 1B RIERIED 7 L,

KIT, Fig. 9 1o, ABSC Hind 0BT ¥ 3 TTEAD 250 m FHEICE THIE L e, —RE &R 3R
ORBBOSBHERNT 5. Fig. 9 OTEIC, 2HILH (K) S (T) O EREERLAS, 0
Beb s 8B THIOHAEL DR ZC B, U bAEBREEAE—ETH S, ¢ OBERROMIEE 45
T UIAH OHBICER LTS5, /95 —4 —13, V=2x10"Ys, Ty= st < L_10km (@ijko
AR - DES), K=0.5mis, AT=2C LF5E, B SHIES NEATH I 0 HE 27 — 1
Hiy BRAR Unes. 32HEH,

Hy~3.6 % (%)mzs. 6x (%%01%)”3:230 m

Unas~0. 25X AT=0.25 s x2=25m/s
&Y, BRSO RERORERR 250 m, BAEEZm/s LIE—H LTS, Lichi-T, ZOTEIC
FHE L RHAR, BELEOKFREENRRE L > THEUIKEGHETHZ EEL 505,
HEAMOBEA, HHEORLLEMOTRECAREREELRLTAH2 &, HIDFHMHENHIEHE
KED, COFRRBRFEBAHOBEHHEN, R LV S HEFORRICL A REMEBOZES, g usHid
TR SHEMIR TH 27-DICET L ATHRBABOEICL S EBbNG, RPN TRELRERS
HTHBo

— 11 —



118 FORBISARFESR 275 B-2 (1E59. 4)

6. » & M &

@, < TR, RESBAMEF & U TEEEZ SR Tl e 10 km~20 km O inAE S DM
B, KRG ZEEEZOR-RET 2BAREHERBRRICOVTEN, SELRRICRETEE
DE—I, IFHNHRTH 5. THbbAMERICOR AR, HESRCLOTETE (FALtEL T
DOF) WRAKEHMZEDL LT, —BE @HHIChIb DI LV KERRSREtICE > TRE 38)
B ->Bo LN O TERADHERAI L >TOMEEINL, AHMESRKICRITTEEOHE 2. A
AMEOMNPRTH B, 12E2E, KEIESHHSS 254, AEECESD 3ETERITIE, AME
HOBENMCXD, HERDFBAHBHEKE S, ZOHKE, FMHE EEOTEARE LBAREORO%E
EERKRELNS, CO2OORFHEH FERKOEKBOREZRY 5, TEBAROEAZDORAENIE
ECEALLEE, OB ORICBE L EFORRBRET 2, L LEIRTEHICRET S
R, FHEMIOKEREEND 5 & ERETAKEGREETH S,

MELERERERL, BEORKDEAKMHE > T, KFE2F —VHEF 8km, Flt 20km, 3 500
m QTR EHE T & > TRBROKREL AT,

1) —fg@EA 13m/s P EDREADEHA BB bAAKMS, TERETLEDRMEDL-TET, B
WRERFRAELSY, 20 ERTOWRER, L{BASH lkn BEMEETHITH 3,

2) —fgELS 18m/s YT 4m/s PLEDOE A RiE, TRAKIBIAAZERELRT S, BEUOELR
BUEEOEXRS00m 4T, CHIZEIOLMEFEABOREEICIZIZELY, O, 300m fhFic
BEEOBHICHEVESHE, ZhE O TR, BEltOKTFREZNER LSS > THNEMR r —VORIE
BRET BEANE, BEFSE TRAKRDIORESSY, TELLIEO—BAOEETICAS,

3) —fgmELs Am/s DTFEFHOEAS; RER2) EABTEREMIITELRAIRCLEL, HEMERaEt»
SRMTBLABEREN S, TERFILTH S0 800~1000 m FHEICLERID 2E41H 3,

4) HH—#EH 4m/s PTOHHEADEA, FHR6BCAPOBCAETHELDS 500m frET
AR T—AFROLN T 2 KB, >OMBREEDLNS Sm/s BEORERSIKRL & 152,

L EDBLWTES,

A TE I —REASXEANCE 2P REBWERINTRHASRET 2 0DOE%K LS 13m/s, 4
m/s I EDIEIR, BHMDORr —, B, KREBBEICL->TOLAARNS, 70&LTHEEY S50OKE
15450 m, K5 100m 2D R Y SFRO/NEH, BENELOBAIKINE, BEBMEET LD, 4l
DEETEMA Sm/s T, —REICLTS6.3m/s ThH3,

bivbhi3, 4%AFEEMPADOEIICE N THAR/MINELENZTTISV, ERNBREN Tatho
Ry = NHREEBI NI HEEARHT 2ELTH 5,

£ B

AREZTOBET, FEERKLEBRE LUKELEHRAZOH IR L THIKE0T, BEERLE
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FREICS BOBRAEEOE ( REREHHERR & RRWARABETER, SRE LTy iclut, MmiFsic
HUESOLET, ROFHIRERERAZORFBFEFFRICL TV,

AR AR ERKERIFR EHREOER L2 2 BB ORRBHIOREE L B
FRICBET 2HR] (RKE, OEME) O—BLLTHTONIbDTH B,

& B X #&
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KETEAER, $205B, 1977, pp. 571-583.
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