H A K% B KB %P £ | $405 B-1 FHoE4H
Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 40 B-1, 1997

BEICK)REETINHRRABORMBES I2L—-va>

B g

772 RETHREL T 3R THEF A (ARPS) 2 FivC, #HE LEFEOH
EHABEEC IV FEI L IBRORE: a2t —vav Ty, BEHELCRETIA
HERBWORZBELP LUV L OMFEEB L. NBERBRERATHOBRE FEC
REL, TOHEI REEESLOOERO 1/ 2R CHT 3. BHRBATRBAELLOK
FHAHLEARBEHLZABRIEND O LY, BARLERBHAMEFLI LT3,

F—0—F : AWMBERE, HE, FRTFHET 1L (ARPS)

1. @L&iS

NS s R E R R, EWRE, @
BERE)DAHAF L Y RET IERBCH 5,
MEFEEER AR L L T v 5 REH R bR
RIAbbiRBNETD 5, L BElCRHnE
Wik, FCERTBE S IUHEBERIRL S 20,
AR IR T 5 o NEE~ A TR 2338
T35, TOXHAERERMNECRET 5ABERE
CBLTR, ThETCIKBA AFERITDRhTWwE,
Durand et al. (1989) {3+ 7 v ¥ DR IC B W THRE
BREOBRTEHALT Y, TOEKEELHLIK
Lko ¥, HodBARKEZECAREREOK
Hriav—yavifTn, BERBOBICONWT
#HIWL T3, Shaet al. (1991) BB CEEAL
WE2RTEFAACEEROBIE: Iav—va v
1T, EAFE LCHLER, BB gingmE
CHRLET 5 Kelvin — Helmholtz f§iIC 2T H ko
¥/, RO, HEARRORE T HECNHRERES
BELTWVWRCZLERLTwSE, L2L, ZHhOD
Proec ik, WSSO REHE CHFRBCcO»
TRHELAEFERDRL T kv, AFETH, HE
D CE D& THRFEMAE & L CHER X S IC
BT 2 B50NBERBORMEY Iav—vay
2fThv, tOREER S X UHEEEBRLH L I
T35, REEHMELAANHERERE DX 5 K BE
LEEIAT w202 %2H~ 3,

2. EFAOBEEVMEH

21 EKiieFL

BUEHHE X, #* 7 7 & <KD Center for Anal-
ysis and Prediction of Storms (CAPS) TR & h /&,
JEBIKE - EfgtE o BT854 ( Advanced Re-
gional Prediction System W L T ARPS ) # w3,
$TZ V9 F Xy — A OEMRE & 1.5 ROEK
Bz Ar¥—se—Yr—%, MEEH I Fv7 R
CREBELHERCKEL AT A2 ) ¥—va
YERCD, HOLOERAKILEEL, KEK
rEUHHABRER LAV, ¥4, 2VF IV HY
ERLAv, RERZ2BALEIE 50, KEHA
K2R, MEFEIKC 4 ROBEERSEZ (0
T5. k7, FWREWHIT 2, BEERHED
LTz, FRARSLPHEHE LoFarRE
AL Xueetal (1995) CEHELLEINT VL A H,
el a2 :E (% L

HABEE S LR FEBOBER % Fig.l KRT,
HE G, BERCEEAKF 75 kn x $AE 5 ko ©
SAE 2R TFENTIT 5 HIFER DM 1/3 (25 km)
2B, A 2/3 (50km) % EH & T 5, KFELH@D
BF AR 750, FRIFEA Az = 100 m THRBE
¢T 5. MEFEOBTF AR 100 & L, BT
RTWAENEADE5CFET S (Fig1BME),
¥, RTETORTFERE Aznn =10m T 5,

—173—



X [km]

-20 -10 0o 10 20 30 40 50 -

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlmllllll|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIII|IIIIIIIllIII|IIIIIII[IIIIIIIIIIIIIIIIIIII!I[IIII
e
|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImllllllllll IIIIIIIIIIIIIII!lIIIIIIIIIIIIIlllII|IIIIIIIIIIIIIIIIllIlIlIIIIIIlIIiIlIIIIIIIHIIIII
T ey
AR IIIIIIIIIIIIIIIIIIIIIIIIII lI||II|IIIII||l||| III I|I||II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIII
IIII I IIIIIIIHI AR RN IIIIIIIII|IIIIII|IIIIIIIIIIIIIIIIIIIIII
III IllllﬂllIIlllliﬂlHIIIIIIIIIIIIIIHIIIIIIII IlI!I II IIIIII II||IIIIIIlHI
[N I|II||IIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIlIIIIIIIIIIIIIIIHlIIIIIII I !IllIIIII

|I1|IIIIIllllllllllllmllllllllm AT T 1 IIIlIllIIIII il
A A R A

Z [km]

Land

Sea

Fig. 1 Schimatic of the configuration of the compu-
tational domain and that of the grid.
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Fig. 2 Evolution of the potential temperature (con-
tour) and the velocity (vector) fields. The
numbers on the abscissa indicate the distance
from the shoreline [km] : positive for inland
and negative for sea. The numbers on the or-
dinate indicate the height [km]. The figures
are shown for every one hour. Contour inter-
val is 0.2 K. Unit vector [m/s] is also shown
in rhs of the figures.
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Fig. 3 Horizontal distance-time cross section of the
vertical velocity at z = 200 m. The numbers
on the abscissa indicate the distance from the
shoreline [km] as in Fig.2. The numbers on
the ordinate indicate the time [hour]. Con-
tour interval is 0.2 m/s and negative areas are
denoted by dashed lines.
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Fig. 5 Height of the thermal internal boundary layer.
The z'/? and z/* lines are also shown.
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A Numerical Experiment on the Internal Boundary Layer Produced by the Sea Breeze
Toru Nozawa

Synopsis

In order to investigate the development and the maintenance of the thermal internal boundary layer
(TIBL), a numerical simulation on sea breeze, which is induced by the horizontal difference of the surface
temperature, was performed using the Advanced Regional Prediction System (ARPS) developed by the
Center for Analysis and Prediction of Storms (CAPS), University of Oklahoma. The TIBL is developed
in the lower part behind the sea breeze front, and the height of TIBL is nearly proportional to 2172, where
z is the distance from the shoreline. In the TIBL, the horizontal advection of the disturbance potential
temperature is nearly comparable to the turbulent mixing of it, so that the unstably stratified TIBL is
maintained.

Keywords : Internal boundary layer, Sea breeze, Advanced regional prediction (ARPS)
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