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Statistical Analysis on Precipitation Events over the Kinki District, Japan in Summer
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Synopsis

This study investigates the characteristics of precipitation events and their
environmental conditions over the Kinki District, Japan in summer by conducing
statistical analyses with operational meteorological data for the period between 2003 and

2012. The cases with and without significant weather disturbances are compared. The

precipitation characteristics are examined by dividing the Kinki District into several

distinct areas. It is found that the precipitation over the Kii Peninsula indicates a

pronounced diurnal variation, while other areas in the Kinki District do not show a clear

diurnal variation. The diurnal variability over the Kii Peninsula is considered to be due

to the combined effects of sea breeze, high elevation over the region, and convective

instability.
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Fig. 1 The area and the elevation for the present analysis.
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Fig. 2 The method to create 2.5-km mesh data (black

dot) from 1-km resolution data (red dot).
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Fig. 3 The relationship between observed temperature
and MSM analysis temperature at 300, 500, 700, 850,
and 900-hPa levels at the Shionomisaki point under

undisturbed conditions.

T(300hPa) (R=0954) T(500hPa) (R=0930) T(700hPa) (R=0.852)

de [K]
sonde [K]
de [K]

MSM K] usMIK MSM K]

T(850hPa) (R=0.857) T(925hPa) (R=0917)

sonde [K]
[ g

MM K] MSM [K]

Fig. 4 The same as Fig. 3, except for temperatures

under disturbed conditions.
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Fig. 5 The same as Fig. 3, except for relative humidity.
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Fig. 6 The same as Fig. 4, except for relative humidity.
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(Fig. 13) . 7272L, 2AOFHEIT 12 %1ZE T
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BRICRE R BB D o 1. F 2Bk TRE D fEl
EORFZAICB N THZIEERE 1T L, 2
OFEMED 2.8 mm/h 1E £ T 7 DDOHUBED F Tl /)
SVWETH-72. Lo T, Z DHUIR TIZILITHAF
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zZ5.
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v—27 %F> (Fig. 14) . L» L, BKEEIXZH
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Fig. 7 The spatial distribution of the frequency of precipitation at every hour under undisturbed conditions.

— 223 —



Flmg ™
o R
o VY
il

R A S N e
0 10 15 20 25 30 35 40 45 50 100 [%]

Fig. 7 (Continuted)
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Fig. 8 The same as Fig. 7, except for the precipitation intensity (mm/h).
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Fig. 8 (Continuted)
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Fig. 9 The same as Fig. 7, except for the cases under disturbed conditions.
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Fig. 9 (Continuted)
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Fig. 10 The same as Fig. 8, except for the cases under disturbed conditions.
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Fig. 10 (Continued)
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Fig. 11 The spatial distribution of the frequency of strong precipitation of equal to or greater than 10 mm/h at

every hour under undisturbed conditions.
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Fig. 13 The diurnal variation of the area-averaged

frequency of precipitation under undisturbed conditions.
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Fig. 14 The same as Fig. 13, except for the area-averaged

precipitation intensity.
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Fig. 15 The surface wind fields averaged for the
undisturbed (red vectors) and the disturbed (blue
vectors) cases at times from 10 JST to 19 JST.
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Ao FEUIIERICT <, BARKEY—ZICHIE L
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HLWEBExLND.

5. RRODOREEDMREM

AHE T, RROFHPILZEEEZTHRD. 207D,
MSM 5 — % (¥ 1THIB8@ 20 km, FEFIMIRE 6 BFRE)) %
A=, BEZNE, 3B, 9B, 15, 218 CTHD.
fENT RIS BB L OMEELZe L - BELd 0 ofhH B Uz
SONTIE, AT ET — 2 OBALE L THSH.2003
NS 20124ED 104FE B THZEICEY T 52 & T,
KRR DL TEJE % AT L7z,

5.1 REERBOAMW
RRADZEMZ R TIHIECTH L REERBKITE -
THNLZEEZRD. BEEEKSIZITEORHE
I ERKORZEROREZ BWICRILIZHDT
HY, HOIMAIBITDHRILEEOZWIZHND
B (CKEF, 2001) . AWFIETRGE U722 E BRI,
VaUNE—ORERE (LT, SSD , Y774 R
% (LUF, LD , KfE% (LUK, KI) , h—%/ -
F—=2 NV (LLF, TT) Th 5.

Fig. 161, 3RFOMSMT — Z 2 X 5 &% E R
(CO)DO3HRTH 5. ZEEREHIB L OEELOF

BT, a BhE TO/ XKL H 5. Fig. 17, Fig. 18, Fig.

191X ZNZENoRE, 15K, 2IRICEBIT 2D THS.
F£ 9" Fig. 16 75 Fig. 19 (2B T, EELAR L DS
HLEELDH Y OBE DR L EERED N E LT
5L, SSI, LI, TT IZOWTIHERR LDOEA &
BILH Y OLHATIZIEFFEOSMAZ L TND Z &0
bnd (FManbd gBkOh . —H KIS
WTIRHEBLLD Y OBAEDIE I DAL ETHD (%K
e BXO) . Tk, KIiX 700hPa Jg 0t % =
BLZEHTHY, ZoETEILLY DLEDIES
DR THLZENERELTNDLEEILND.
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Fig. 16 The spatial distribution of stability indices
derived from the MSM data at 3 JST. SSI under (a) the
disturbed and (b) the undisturbed conditions, LI under
(c) the disturbed and (d) the undisturbed conditions, KI
under (e) the disturbed and (f) the wundisturbed
conditions, and TT under (c) the disturbed and (d) the

undisturbed conditions.

WICHERFR DL EERB M E L THD. 3 K
9HE, 21 K CIIEBILARLLEEILDY O L LOHA
HHIR S ISR EERBEORE 22T, 13E—
KEIZ43 A L5 (Fig. 16, Fig. 17, Fig. 19) . —
77, 15 REIZIEOFEERER 2 0 fe O L o s Ll & v o
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Fig. 17 The same as Fig. 16, except for at 9 JST.
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Fig. 18 The same as Fig. 16, except for at 15 JST.
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EVICDOWTHERET 5. Mgz R 5121F, Fig. 12
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Fig. 19 The same as Fig. 16, except for at 21 JST.
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LTW%. £7z, Table 1 (31BEL7e LOGAICBIT 5
AC L & ] L M 00 22 aE BE R AT BT D t ME
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LI EERBLTWS, £z Table | 245 E, £
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5. 21 BEZIX, SSIDZETIE, TT OEITATHY,
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FEILMOIZE) BDARLZETHDH I EERBLTWVD
REEER LS S.

BiLd v o E1E, Bl LOLAICENTEE
EfREOZ T/ SV (Fig. 20b) . LaL, 15
B KI 22\ CIRIBELZ LA & ERRISR O
& P ELHEICIIRE RER DY, FELRAEDR
H5id (Table2) . ZHUCIE, BiI/ET GBIkt
I 31 2 %R P O IR A K& < BB L T
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e (a) BELRL e (D EED Y

L5 ——3981 15 ——S8I

LLeu A L A
—a—TT —=—TT
05 T— 0.5

04 ’ ﬁ‘
T N\ [51

0.5 -0.5

-1 -1

Fig. 20 The differences of stability indices between the
Kii mountains and the Chugoku mountains for (a) the
undisturbed and (b) the disturbed cases.

Table 1 The T values for the differences of the stability
indices between the Kii and the Chugoku mountains

derived by t-test statistics for the undisturbed cases.

Time
SSI LI KI TT
JST)
3 -0.13 0.71 4.3 -0.18
9 2.3 -3.5 3.3 2.3
15 -2.0 -1.2 5.5 1.6
21 4.8 -0.63 -0.15 -5.4
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Table 2 The same as Table 1, except for the disturbed

cases.

Time
SSI LI KI TT

(JST)
3 -7.2 -1.2 7.1 4.2
9 -3.9 3.2 1.2 0.35
15 -1.6 -1.6 6.7 0.85
21 2.1 -1.5 -0.76 5.2
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