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ON THE RAINFALL OVER THE SOUTHERN
KINKI DISTRICT (III)

By Yukio GOCHO

Synopsis

The relations of horizontal water vapour flux, precipitable water, mean humidity in
the layer, 1000 to 450 mb, and stability over Shionomisaki to mean 6-hour precipitation
over the southern Kinki district in warm season are investigated. For the cases in which
mean 6-hour precipitations exceed 15 mm, the vaues of horizontal vapour flux, precipitable
walter and mean humidity are estimated above 4.5 kg/sec-cm, 45 mm and 80% respectively.
Number of the cases in which values of these three elements exceed above values simul-
taneously is 51 in 304, all cases. In these 51 both cases ase included, that is, very heavy
rainfall and very light rainfall. It seems to be difficult to distinguish heavy rainfall

from the other by the data of upper air observations only at one point.
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Tl o T 5, Wi (E248)Y TRz oo 6 HENE L #if4 @83 % 1000 mb 725 450 mb %
TOXKEZOWE & DBEFEY TN, & 2 TR TORE LA 19614 6 B~10A OB Rx AT, i
OO 6 BRI E L 1000mb 425 450 mb * COMEKE, FHOBE, IIORKEE L OBREHEN
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1) KREBEIAOHRLEEFHOF 6 RHNE

KEALDOWE & FE & DBIRIC OV TULFIR TR, L2 TRAERIOKECEL TRhoFE* %
B LoD T, S TREDHALYEZIBEEOBELRL TR, HAXERLLBEDKEIDOR
B3, 1000mb A5 500 mb E ¥ TD 7 OOKEREE  LOFZHKED, SE S5km ¥ TORDO~7 ML
HEHOHANDORN, BEZFELT 450mb FTREL TRDIL DT, TRE LB TR ML T
WARRZIEEDMENE D, b ERERICEVADOERYRT I L H D, HEKEN 1000mb X b
EVGESIIE, HEoBRMEY 1000 mb TOBREE L CEtEA o7z,

Rkt X 5 e TRDI OB L 21O KERLZOWRE L, TDOHDE % 6 ~1285 L 18~248: DD
184150 6 BsfEFi &> 5 Thiessen ¥ CRDICFHE D 6 B E & OBfR% Fig. 1 wrid, #HRL LT
MR ERGE U TH 52, WMEIHTENESS L hbEHARDD, KB 4.5kg/sec-em* XT3

¥ BHOMhOHAELERLARBERILE Skg/sec-cm
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Fig. 1 Relation between horizontal vapour flux and mean 6-hour precipitation.

CHEDHVWBENE Lo Tn5b, FIHEMN 4.5kg/seceem UTFDEZ Aici, FEERES 15mm
PLEDOES 5. BT EEMEOMIC RARESIC oW TLHREL, RAREL LOA X EOKT
BEEHREN 15mm DEDOBECRLATWADT, 4% D 15mm ¥ KFHT 5 —2o 0 AL L+
%o

2) KRS T 6 HMRE

1000 mb 7% 450mb ¥ TORMAE L FHO 6 BIHE L OMFEL 1) D4 LA Fig. 2 o5
T UREAENETERELE A BEHAND Y, WHAKED 50 mm fEHDLACKEDSHVBENE
o T05H, 1) THRNICRE 15mm L EOESIRKEH R 45 mm U EDEE L5, LaLuf
kKBS 45 mm L EDBAEEAIN 270 h, PGB ELED TS,

3 TFHEEEFH6EHRER

1000 mb 725 450 mb FCOEBEOREARE L, FOMMEFL T2 E L0 RBRAR LD+
DEDOFEGDRBE L LTRD, hEFEEO6HHTE L OMFY Fig. 3 KiT. BENAXVLEHFED
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Fig. 2 Relation between mean humidity and mean 6-hour precipitation.
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Fig- 3 Relation between mean humidity and mean 6-hour precipitation.

HVBENE L), WEOLRIN D FLEoBrRLT%, FEEWE 15mm ko HiBE
804 L FOBAICE ORI, F80% U ETIIROTWEERIEECIRWEBEITEL <D,

4) REELFH6REMRE

REEOREIL, H1HPT AWE L OB Auvwic b D EF L Showalter DREEREY B#AL,
ZOFREEEE D 6 HEIRT R & OBfR% Fig. 4 IR T, BRE L OBA LFABCHEDOSVHEIRFILIT
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Fig. 4 Relation between stability index and mean 6-hour precipitation,

__3.__.



180 AP KBEREHFI125B (H.4. 3)

Ve HEBMZERFCREDLVEEN 2, 3AHDH, 035 1 ORITREEREN 5.4°C, MEN
24mm O LUEER TV 5 &L, WE 15mm M ETCRRE 120t HROBATHS (Fig. 5 ), %
T REBENFILCE L Th, Mtlado7c b PEVBENIERITE L,

b IEZNELEEL FOBEOFY 6 RERBICDNT

P EDRERBFEED 6 Bl RS 15mm M /s b0k, AELKOWE, THKES L OFHERE
£« 4.5kg/sececm, 45mm K I VBOHLL EDBEETHlch, Th b 3 BHORKEMI LOGE R
HLTARBZ LT R, Chb30DBELEEELVCTHI TV BT, RByW—HR-TK
HRZOELH VB —BoLBREARKITECESRCHA T, TTRAELBELHL, BEEDL
ET LALZECL DT L L IhdoBfRAT L L RFFCEHmE ST iy, £36C 304 O
E23BHD, KEKOWE, FIHEKERLOEEREDOLThThOREREMI B/ BEIFITE 467, 175F X
OCO1EH D, KEKDOWE L AIEXKRBC OV TR T Eh OREEELL Licis 55 & 13600, wHKEE
FHEEC O TRFFICZ T N OFEBEEL R 7 55813788, /KA OWME L SELREC OV TH
FRCEN LT M ORHEMELL B /s 5B &1352H, REC ED 3 2OWThOERC OV CL R Th L 0K
FEELL I e 28 1351E B > e, o COKEKRDHE L FERE D 2 DI oW TR Th b OAREEL -
CichuE, ZTDOKREGD L DHRIREKEDOEBIEML Eic/itoTWBb 2 Licied, FRC Lo 3 BERENEKLEE
DR 551D 5 b, FH0 6 BERIFES 15 mm Bl Eic i 28411228, 14 mm LAFA20ETC, WO
TWBEXroT. ZOSIEIDFEEHDIICONWT, KEEEFHD 6 BHFE L PBFEYEE Skm ¥ T
DFHRD 8 H ORI FINCEIHT & Fig. 5 0L 5l d, BEEEXRTHILRD, FTOEHD
CREHZECANGHL T BHTDE, ThbDREOH LIBE2REEC L > TRROSVCFERGT 5
IR TH D,

Fig. 5 5L LU LD 4 DOBEROMEMNHTLE L Th, HOSVBE LIERCIRBENDD = L5
5B, ThbOBEHXBHELLLFARL =D, hbDBEDLETIE PN T=<s T A% DL - THiz
2 MOZWBE L LVWEEORESAY AET - LIBE CH -7, FOREFHAHE LTS A2 HIW
EEIH2AWD =< T &% Fig. 6 (LRL1, EOBEROM, FEoRAMAES L OCFEEAORK L F
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STABILITY INDEX

Fig. 5 Relation between stability index and mean 6-hour precipitation
for the cases in which the values of horizontal vapour flux,
precipitable water and mean humidity exceed simultaneusly
4.5 kg/sececm, 45 mm and 80% respectively. Mean wind
directions are also shown.
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Fig. 6 Emagrams for 98 (JST) on 2 C(heavy rainfall) and 21P on 3 (light rainfall)
in Aug., 1961; solid and dashed lines show temperature and dew-point
temperature respectively, and a long barb means 10 m/sec in wind velocity.
Table 1 Values of horizontal water vapour flux, precipitable water, mean
humidity, stability index, mean wind direction, mean wind velocity,
maximum 6-hour preipitation, and mean 6-hour precipitation, for 92
on 2 and 21" on 3 in Aug., 1961.
Horizon- - - o
talofzvzatgr Precipi- Mean | Stability Mean wind 6-hour precipitation
vapour table . .
kﬁux water | humidity | index | direction | [velocity | maximum| mean
g/sece
__?(7 ¢m7) _Cmm) | e 1 CO L ) | (m/sec) | (mm) | (mm)
98(JST),
2. Aug. 5.36 60.5 88 0.7 181 11 61 18
21n(JST), _ h )
3. Aug. 6.11 59.4 91 0.6 231 10 4 1

D 6 HHINT R4 Table 1 (23, BEHNAHILI HOBEOHNL LAREDOS VL LIRS,
FHEIHCTH ok, HL ZOFEDOHBESIEMICH - T, 2 AICIIEOR T3 BIIEEHEC > T\ b,

BRI ERECHE L GIFRTHRN, BRI RVWCCRELEGRND L EELDIS, Fig. 5 20555512
L OEBEABZ SR ED OB AR TR OISO, TR BED T &V 5 bl Tl

Wink, BROLDORRITBCHUT D Tk LMORERRERC RS audicbic,
6) Efk, BESICKBEIHRBOBAOHERE

BEH, BER L OAERSHEDOEARA 500mb H ¥ TOLEOBERCHIAT %Y, OIREA LRV
A (FHBOBATFES 0mm, BWEXFALL), PibEEe (BATRE 1mm Pk, FEHHE 14 mm T

BLUOBHWES (FERE 15mm B & KRS C Table 2 R,
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Table 2 The number of cases of maximum mixing ratio, maximum wind
velocity, and maximum horizontal water vapour flux, for each
pressure level and for each degree of rainfall.

Pressure level (mb) | 1000 | 900 | 850 | 800 | 700 | 600 | 500

Max. Max. 6-hour prec. 0 mm, no rain 142 6 3 0 0 0 0
mixing Max. 6-hour prec. 1 mm or more 129 2 0 0 0 0 0
ratio Mean 6-hour prec. 15 mm or more 18 3 4 0 0 0 0
Total 289 11 1 0 0 0 0

Max. Max. 6-hour prec. 0 mm, no rain 5 29 10 10 10 24 63
wind Max. 6-hour prec. 1 mm or more 4 29 10 12 15 15 46
velocity Nean 6-hour prec. 15 mm or more 0 3 0 1 5 6 7
Total 9 61 20 23 30 45| 116

Max. Max. 6-hour prec. 0 mm, no rain 40 52 17 18 8 6 10
horizontal water | Max. 6-hour prec. 1 mm or more 27 64 18 11 7 4 0
vapour flux Mean 6-hour prec. 15 mm or more 0 12 8 1 1 0 0
Total 67 | 128 43 30 16 10 10

BAEKTE LA EBCHERICIIATE TR ZORRN D5, REIRESVERE (/o T3,
MBS VEIREBROBE, LRE L A EMAD S, F oL O 900 mb FEI § BGEARA & 7z 518
BOBAYD D, KERZOEBIARIELBEL OB DT, TORRKHESEIMEMLL VE
7£h 900 mb HTHE L I BA, FASL L EDOEHREL 900 mb W\ i1 850 mb Fic#EhLTLD L 57
fHard s,

3. & ®

DR AEEL FOBBOARANE S LS 0 6 R 15mm L LD 4%, 1000mb
7 450 mb FTO, KEKDOWED 4.5kg/sec-cm LIk, FEKES 45 mm Lk, L TEEOBE
D80S LU EDBEETBOI D LGl

Huff & Changnon (1964)® L34 Y / A HTIXHAKTH 5 X 5 11281 5, 000.sq mi(# 13000 km?)
DOHERICEE 4.5 inches (9110 mm), ik 10inches (250 mm) BEDOHRES {725 7 severe rainstorm
10GIEREY, 15OBERICOWTHEINLET A2 DL ol ZOHLLbRbhOBAECHGRDOHH L0
BHEDH L, WEND 400mb ¥ TORKEKEIL S0mm BECESY DL 50% L, il ORSIITY
b 5°C #mL, BEIX 850mb 75 500 mb i i TREHEL L EIEY, BRETFOWThOE
ETY 15m/sec BELL-T\ 5, MEOKELRALDH, FBAKBC OV ThhubhoB4ik 450 mb
FTTTRELTASmm THBH5 50mm hlg h v, RIZ oW Thbh OFEIIFTES Tla e,
Fig. 5 76435 X 5 S EEORIEITT LAE LRI COHARENS . FoVE0RHCE L Tt
Wi OKEROWE & DRGNS, KFOKILMN 10 m/sec LU EL W3 ENE IR T2,

Myers (1964)® I ZFEOERHIHVTFIZ, V-~ =3 - OEBETERLL T, ChEGRILER
& DAEBIRECE kD Te, B LAHBDKA X DIt o dew-point depression ‘T, 850 mb T OHEXHBE %
LD MBI TR X DR I D, ZOMMEANEE TH 7Dl 850~500 mb DE D shear, 500 mb
DIET, KBEEOBEEEEL UL REILHEERBLON o, bhbhOBA LR T Showalter
DREETE, TTAERKBCOWTHRRT 525, BHECOWUIARII N E ot

LD 2008 MO EOBEN AN LREAHEYHE O LELLRATREDL, bhbhoBaeR
B WP AKEC B X H L ASATC S B d e LB it R DBELIZ L A Y ERE L, B &M
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e h L 7eB T LTI TE LV, L L & S TR PERESSLLLE &V S fE 7 D IV AROR

THEDS L Bbh b, TOMBOEE shear, TEHE, MES L OBRILSEOMBETH D,
MEORECTREAIL, Bl X OKEKOREDORANI LI 2 GEL I, £REC2VT, Huff

FOLI L HEBME Thn b oES IR EDILE L TRbLTHD Z L LRREG Z L2 e bk

%o

4. % £

BRI I 5 I M At R & LT, #iidsit 4 1000 mb /8 450 mb ¥ TORELAOHKE,
WEKE, FHRE, BIOLEECHT L, COMORBEEBIHNGEO 6 R OO FYHE L ©
B E N, RABREULORBAY L o KMAHET% FHNE 15mm L EDBAE, KEROWK
B, TRARR X OCEHEBEIC OV TH % 4.5kg/sececm, 45 mm ¥ L U80S ELDOBEICIRS hic, 3
DOWTHROBERICON T b RIS LD« OFMEHLL FIZ s > 7 B&13304EIp51E B H, D5 BTk
MOLWEEIIL, FPEHRES 15mm LR/ 28481322EC, 14mm UTFA2@THote, Fhok
EECEL T I B51ENC DV TR BB (R  RIAPIIGED w oo £ L THIN 1380720 o8BIt
CRBDSIEICDOWT, MOSWEELLHEWEE L ¥BBERIERC L > T- X VEFIT5 2 &itis?
LW SeBbhs,

KICKELDOE L L DRSS L OBEDORA,F b AEEY 1000 mb 735 500 mb DRTH~Iz, K
AERELEI LA CHCHBEANEICR LS. BOlIIKERVEREVA, s ks RERKDOEIEN
KL I BRI A tc, KELKOWEL 900 mb HTHEL A2, W% o4 & 900mb FHo
fliz 850 mb T B\ EADE L oD,

g # X W
1) fbrsep TR OBRICOWT GE2HD, HEERSEY S 1700 48, %1%, B, B3
43.3, 29H.
2) HRMIERE  TSHOT R OISO T, FUERRED SEBFRTER, $10%, B, #442.3, 117
3) Huff, F.A. and S.A. Changnon, Jr.: A model 10-inch rainstorm. Jour. App. Meteor.
Vol.3, 1964, p.587.

4) Myers, Joel H.: Preliminary radar climatalogy of central Pennsylvania. Jour. App. Meteor.
Vol. 3, 1964, p.421.



