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Fig. 1 Topographical map of Miyoshi Basin. Solid line is Chugoku Jidoshado. Dashed lines denote the range of
video camera vision. Open and solid circles indicate interchanges and observation sites (Mt. Takatani,
Mt. Okada and the Hiroshima Prefecture Forest Research Center), respectively.
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Fig. 2 Daily mean temperature, duration of sunshine
and precipitation at Miyoshi (AMeDAS) in
October 1999.
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Fig. 3 Daily mean relative humidity and water
vapour pressure at Hiroshima in October

1999.
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Fig. 4 Diurnal variation of (a)the solar and net ra-
diation, and (b)temperature and relative hu-
midity on Oct. 25, 1999.
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Table 2 The general weather situation in 1. O. P.
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Table 3 Daily water content of fog and concentration of major ions.

No. L] BAMER  AAlr

FRE (pg/mL)
NHyt  Ca?t

(mL) (uSfem)  pH 5042~ NO3~  cI™ a Mg?+ K* Nat
1 10/22-23 546 117 5.71 19.90 10.65 6.65 9.40 6.63 0.62 1.70 3.00
2 10/23-24 167 225 5.64 17.70 11.00 39.05 8.35 3.68 2.81 1.65 21.75
3 10/24-25 383 88 5.79 12.30 5.05 5.05 8.15 1.47 0.32 0.30 2.00
4 10/25-26 669 67 5.78 8.75 3.95 3.00 5.85 2.21 0.21 0.45 1.10
5 10/28-29 445 232 5.63 27.70 35.90 17.05 16.95 8.10 1.84 3.95 9.00
] 10/29-30 69 598 3.81 78.40 72.65 54.75 34.95 15.47 4.82 8.95 30.70
7 10/30-31 415 137 4.82 11.45 18.60 11.55 10.40 2.95 0.94 0.80 4.85
No. ikE] R (peq/LY
pH _ SO42~ NOs~  CI=  NHs&  Ca?t Mgt K+ Nat
1 10/22-23 1.9 414.3 171.7 187.6 521.1 330.9 51.1 43.5 130.5
2 10/23-24 2.3 368.5 1774 1101.8 462.9 183.8 231.1 42.2 946.1
3 10/24-25 1.6 256.1 81.4 1425 451.8 73.5 26.5 7.7 87.0
4 10/25-26 1.7 182.2 63.7 84.6 324.3 110.3 17.6 11.5 47.8
5 10/28-29 2.3 576.7 578.9 481.0 939.6 404.4 151.7 101.0 391.5
6 106/29-30 1549 1632.3 1171.6 15444 19374 772.0 396.9 228.9 13354
7 10/30-31 15.1 238.4 300.0 325.8 576.5 147.0 77.6 20.5 211.0
No. AH Asum [ Cal EC  Meas EC  CalEC /
Anion sum___Cathion sum Csum__ (uS/em)  (uS/cm)  Meas EC
1 10/22-23 773.7 1079.0 0.717 131 117 1.119
2 10/23-24 1647.5 1868.3 0.883 235 225 1.044
3 10/24-25 480.0 648.0 0.741 82 88.2 0.926
4 10/25-26 330.5 513.2 0.644 61 67 0.907
5 10/28-29 1636.6 1990.5 0.822 253 232 1.092
6 10/29-30 4348.3 4825.4 0.901 680 598 1.137
7 10/30-31 864.2 1047.7 0.825 138 137 1.008
3.2 BRESENUE

Table 4 The method of NOAA satellintes.
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B K S E
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&) el 45 101 4
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Table 5 The method of AVHRR sensor.
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Fig. 5 Visible(ch.2) images from NOAA satellite.
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Fig. 7 Thermal images of Miyoshi basin at (a)0h45m
and (b)3h20m of Oct. 24., 1999.
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Fig. 8 Vertical profile of relative humidity from Oct. 24 to Oct 25, 1999.
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Fig. 9 Vertical profiles of surface temperatures of
mountain slope or fog from 1h20m to 1h28m
of Oct. 24, 1999.

Fig. 10 Thermal image of Miyoshi basin at 1h30m of
Oct. 24, 1999.
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of Oct. 23 to the morning of Oct. 24, 1999.
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Fig. 12 Time variations of height of fogs and net radiation in Miyoshi basin from the afternoon of Oct. 23 to

the morning of Oct.24, 1999.
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Fig. 13 Transition of surface wind field by AMeDAS from 24th 21:00 to 25th 8:00.
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Fig. 14 Time variations of wind velocity and direction observed by AMeDAS and SODAR(50m), Oct.23-26.
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Table 6 Movement surroundings of SODAR.
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Fig. 15 Time-Hight cross sectiom of horizontal wind vector averaged for 15 minutes.
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Fig. 16 Time variation of wind data by SODAR. (a)Westerly (U) and vertical (W) wind components, and

(b)received echo strengths are shown.
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Table 7 List of the tethered balloon observation series.

Series No. duration note
1 18JST 22 Oct.—12JST 23 Oct.
2 18JST 24 Oct.—08JST 25 Oct. | Wind and pressure data are missing.
3 18JST 25 Oct.—09JST 26 Oct. | Wind and pressure data are missing.
4 18JST 28 Oct.—09JST 29 Oct. | Most of data are incorrect or missingp
5 18JST 30 Oct.—09JST 31 Oct. I\\Ioc authorized instruments are used. Under analysis.
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Fig. 17 A schematic diagram showing the balloon
operation after the 2nd series.
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Fig. 18 Time-height cross sections of (a)temperatures, (b)potential temperatures, (c)equivalent potential tem-

peratures and (d)specific humidities of 1st series observation. Contour intervals are 1°C for (a) and (b),
2° for (¢) and 0.5x107* for (d). Regions where relative humidities exceed 95% are shaded.
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Fig. 19 Same as Fig. 18 except for 2nd series observation.
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2200LST and (d) 0100LST, for Control CASE. The thick lines indicate the coastline. The thin contour

lines indicate 200m interval ASL.
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Table 8 Case runs carried out in the present study.
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Fig. 24 The temporal history of the upslope wind speed (a) at 150m AGL (above ground level) at the median
points of plain (dashed line) and basin (solid line) slopes of the left-hand mountain range (From Kimura
and Kuwagata, 1993), and (b) at 50m AGL at the points indicated by heavy and light circles in Fig. 21.

D 2ODERIIFMRY L DFBMIEEETL LT
BOEHN, HEgic¥uok L TLEHLZOFOIA
VE—DPHOLINF -~ BSHENT, BEB
BNT Y A ELoTL ), BT FHHBERD
BREOLODPEALTL I BRI HEDOT, #
NSV ABBEL WV HICHTEREL T,

T, B BEUEOKESREEZ AL 0
12 Kimura and Kuwagata(1995) & F#D AT
BERBOKFEAMEEET 5, 1700-0300LST %
TTREFEYE KL 725 Fig. 25 KRSATY
%, D CASE b#EHMANTEANKE L, FHb—
BHEIC LA RBSHEICERT2b0LELLRN
3o ZOFH— BB & o TEE SN T BKE
KOFHE T (i, RUAFK, BRNAFK) 2L E
iE, B2 —BLTbbd b L) ICBINFET
AERBLELOND, FIDLOEBRMHEE S Y
} L 7= NoLHout CASE D4, 10 CASE & }t
RTEHNTOKRERD FHERES 60~80W /m?
RSV LHERTEN S, ERICEBNBEETK
ELHHINL TV ABBFICBWT, YOBELE
KENBTWAED EWRIE, B EEE 300m BT
THEEFCR-oTBYRKA28/kg ¥ BR TV, Zh
FARFHBEICTRIE, 10 ~ I5%ICHST DL
EZbhb (NEH).

7.3 PERCRE

PEo&EBIZBNT, SREMEEEL - BEE
B b . BN D S BN KERH
EFRIoTVATEEMEREL T/ 2L TE
NERL T DR X7 LT~ BHEATH -7,
kiz 5EBEIL I OBMEEINTELKETD ., BB
OB E DEETSL T 300 L) BIHRHR
Ths I, T, EfllA oI EBRLKERTESK
BRI THEVIFEFBLNRTVEN (4.,6. 8
B), SEOBEERTIZD & ) L HBRIIZR
bhizve TOREBRMNE. BFERSNEIXT
DEFBERICE A DR, FLETOREL Vo
L CFELbDTHAEFEILND (£
Vo BTk, EFVTRERSHOREL b &
), 2. 6. TRBITBR SN 5 LGN b g
DRIDPERENTVE, THIZDOWTIE, BHCE
L TERL ABRFBN SIS HNAATEE
BErbLlhkvn, wIFhicg k., ThoEL oM
BEICEZ B0, (FFIC sub-grid scale TD)
BEBELYEAFEFVEENTILENHHLE
P

8. bW

BHBOEEEY ARMORBIERE OMEICER
LT, Fy7o—L—¥—ickaREOERBN
TH1Eh, e TBOERB LURERKEIZONT
REHTH OB ETo7. FVRRREMHC
HIh, $LOBRERTF— I EFICANRLIENT

— 206 —



~q T v v T T T
[} w W Mo
West~Eamt {km)

e Control CASE
e NoSea CASE

= = NoLHin CASE
00 t = = NoLHout CASE
100

Fig. 25 Spatial distribution of the time-averaged la-
tent heat fluxes accumulated in an atmo-
spheric column during the nighttime (1700-
0300LST), along the West-East line (upper)
and the South-North line (lower) in Fig. 21

X7,

FHETHONLELERED L /OTERLT

B,

1. ERITORCEZBH, W AFBIUTETE A
ASRE X HEFEHRUNS . BUINhATH
DFIERH L REBEL RN FHIFEL
FATDOLDEHZRLNBIZL b LT, BE
BELEKELLIZAICE > TR VLTS
ZENbd ol

2. NOAA HESEHE,FLBREOAES . &
OG5, BERE DT - DBLRBI LN

Ni, FOKR. BRI AT 2LETIEELZ
LMo BOREBRCE XML »
XN, REBRBOBOSREFFELIELR
Lz, ILOHEE BOLEHBEIZEOBE).
MBIEE, HRRRLE L L (HIELTEY,
DS THIE SRR & KERS
BIUZORBBELLE bRIELTWAH I &b
Motz TR HORERT RO B EERE,
EERBERNMEERE b L {HEL T,

. T AT A ERT -5 QTN G P RE

TIREE 50m L L iZERUTORE»EHE
DOWH S NOBHIZF o TREIC WD - Tilh
AA TV B AR E N T2,

Ry T - —F ik AEEBMC L. B

OLHEBEL A LM 54 E 200m 146 T%1E5H
BEASELL 72, BIRT - LITLIEBRI S 1
7oA, SHUE BRI KRR IRED RO H
R X 2 BEFRERL ZRDOBAOTREMEH
Erbhb, TLBERORSOKELEL
R, HEBRTOKKDFEEIN 2 B8 810 T
FLiEbzbhi, IhbixVWTFR L EBA
BRI PDIEER TS EILN D,

. R FEOER . BRSSO ERNO

KEHFTRE LBICTHEE. FHIC P BED
KEVBLW) IBOHELL TWwaE I edb
Potz, BIERY. TROFAEO LHMTEIC
H5H, RECPHEOBICRE, BARMIZIEE
BoRME I CEOEBE LS, LBIRE
THE, FORBTIIALBMA—EE 258
FIDSERD b Tz,

L 3RTHEBEEEFVERAWTY IaL -V 3

VERToER. BHMRTMNCEET 2 KERR
o5& T 5 BHERIC & - TIHESUC %S
n, Bk, FH—EHEIC Lo TIHEBICE
Fo TV AABRIIEBMUEREIN L LP
b o, TrEBPUCER SN L KERDNR
ELTRLEELR DOFZRINTFET 5 HK
TH Y. BRI &5 ELED> S OKERE R
EAEOTWRWE Edbirol, TRHD
BRSO SREMTOBOTBITIL B A 55
BBBRORE - BREL BEICBHRL T3
ZENREER D,

kD &) 2HRBRROS CRERBHTOBE

bhol,. BOERNLT - VWAFTELD  OHRTRBLATVEVIDTH S, RiwidHE
T, BOSFHYLBRORABERICAVICH  ICTbh RRRE TLHLEHTH) . Th
HTE 5, 5 DHWEDERIZ OV TIE+ 3% BT RE =

3. FIVGBEGREE L BMBREHICLABLEN  ToTwiV, SHROKELBRETHL. TOEP
£EB IUFAOBRENFOBII IO TAL  WEXLNB5BHOBREERLTE o

—207—



1. BEHIGER S 5 dTRRTBNE T I L
PLETHL, T-BKBEAEIEOEKION
TOHRELRT -5 Thb, ThODBREWLRE
e RMCHI>TIFIZLFETN G,

2. NOAA HESEEEORITIBERITII BV
ZLDOTMREBEHOTVE, ZOF—¥2b%
COPMAMPBONDZ EXHETES,

3. FARMREREE L BIUEREHIBOERE
EH25ET, BOTELBABSETHLS
EERLT, Tho0BHIgRckoTIh ¥
THLN LD 274 OBEFHLPICEN S
ZENPHETED,

4. ¥ v 79—y~ B3I 4 EEC - B 7%/
BEUETHLIENUETH S, TREMNE
DREBET A LR, EHEBICH 5 RE
POV THRETILEYNH S,

5. BBV FEEICOWTIE. SEORERE Y B,
DHB1DIZESIZBHT— 7 2 LTR/T HLEH
H5, BROFECOWTIREHREDETT
EKBRBETH D,

6. YIal—¥ariZonwTit, BEY > FEE
KEoTRESNAKBEEFBIT LW
IR BEEERALLEND b, sub-grid
scale DEHBE. BHEREOKFSHRELL 2B
DANTZEFVICHBT AT LR, —BD%)
BENTAREARESBEE 2 B,

LB =REBOBOREL L TiEHDT
DB DIDOTH B, EbI¥ Iab—Yavif
L FTL TiTbh -2 kit RBBOMES EH
T5LTBOTHENLMROEDFLELELD, 4
%, SEOBAEROBITE ELICH#EDBE L bIT,
LSBT BRI O HATHWE 2N,

BRLZRITTACh) . BRELSFCTH
Bzt e hBRRREREL Y Y- DB EH
K. KEERFERICE#HCL T, T80
ZREL TWAZE BRiceEmcaBiL Tty
T2 IL BRI AR R £ > 7 — O BRE I RS
L. B#LEBL LiFEd,

BEVM
ARIT (1999): KSBRNOFFE, RETHE, (M)
FREL L ¥ —.

g & (1999): MEBEIZ L3 BORNT (F
), 1999 F H AR R ¥ X MERHEH
% ,pp.26-29

W - KFEHE (1996): BB AMERE
DR, EBERRIIE Y S ¥ - By,
No.4, pp.5-9.

HPER - SHEC - KBBE - KE— - 75
FE - mOkE - FRM - EEM - K
MK (2000): ZHICBITLBORERY
EFBRL ZOFHICHT 2H%, 1999 5
FUERK 2B KRR SE AT — A St FIRF S s

BHET (1994): ZXEHOFOFE, B
pp.255.

EHET (1998): WEECRETZHFOERE, HER
RFER 1998 EHEFASHETTFRHE, Vol.73
C104.

DR (1998): BIEIC & 2 #F PO BEARD
KFoAe & B, T 9 FERIIKER
FEEER L.

Gill, A. E. (1982): Atmosphere-Ocean Dynamics,
Academic Press.

Kimura, F. and Kuwagata, T. (1993): Thermally
Induced Wind Passing from Plain to Basin
over a Mountain Range, J. Appl. Meteor.,
Vol.32, pp.1538-1547.

Kimura, F. and Kuwagata, T. (1995): Horizontal
Heat Fluxes over Complex Terrain Com-
puted Using a Simple Mixed-Layer Model
and a Numerical Model, J. Appl. Meteor.,
Vol.34, pp.549-558. .

Ohashi, Y. and Kida, H. (2000): A Numerical
Study of Local Circulations in the Exis-
tence of Both Seaside Urban Area and In-
land One, to be submitted to J. Meteor.
Soc. Japan.

—208 —



Intensive Fog Observations over the Miyoshi Basin
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Synopsis

The observational studies were conducted to investigate the mechanism of the basin fog over the
Miyosyi basin of Hiroshima Prefecture on October 1999. The local circulation was also simulated in the
same area using the three dimensional regional numerical model. The fogs formed at first about 200m
above the ground surface and developed to the so-called fog sea after complicated movements. Such
appearances of the fog were related to the winds, temperatures and specific humidities in the fog layer
and also to the surface temperatures of fogs and the ground. The results of numerical model showed that
the water vapour was transported from the basin areas to the mountain areas in the daytime and from
the mountains areas to the basin areas in the nighttime by the local circulations. They also suggested
that the sources of the water vapour were on the forest land outside the basin.

Keywords : Miyoshi basin, fog formation, Doppler SODAR, NOAA satellite, thermotracer, tethered sonde,
regional atmospheric model
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