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STUDIES ON HEAVY RAINFALL (D)

By Chotaro NAKAJIMA, Yukio GOCHO and Hiroshi OGIMOTO

Synopsis

As the first step to studies on heavy rainfall, geographical and seasonal distributions
of the maximum daily, hourly and 10 minutes precipitations in whole Japan, and time
change of several rainfall intensities and dimensions of several heavy rainfall are inves-
tigated. It was found that heavy rainfall occured in a narrow region as well as a relatively

broad region in spite of the nearly same rainfall intensity.
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(b)), () IV (d) ODEBEDOHMIECEEMC I {—HKL Tk Y, TToBEIBEMIIE:
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Fig. 1 Distributions of (a) average annual precipitation (1921—1950), (b) the
maximum 10 minutes precipitation (1937—1960) in mm.




FHES - BB - 2K : EW OB (1)

Fig. 1 Distributions of () the maximum:hourly precipitation (1937—1960),
and (d) the maximum daily precipitation (1876—1960) in mm.
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Table 1 Monthly ranking of the maximum 10 minutes precipitation. The cases
of 10 mm or more are enclosed by thin lines and the cases of 20 mm
or more by thick lines. Causes for each first ranking 10 minutes
precipitation are shown by letters F, L, M and T which mean front, cyclone,
monsoon and typhoon respectively,

Maizuru (1947—1960)

Ranking Jan. | Feb. | Mar. | Apr. | May.| Jun. | Jul. | Aug.| Sep. | Oct. | Nov.| Dec.

1 11 6 3 11 10 14 20 19 16 9 7 5

M M L F F L F L L T

2 5 6 3 7 7 13 20 15 15 8 7 5

- 3 o 3 3 3 6 7 12 17 15 15 6 5 4

4 2 3 3 6 7 11 16 14 13 6 4 4

5 2 2 2 5 7 10 15 14 13 5 4 4

Kyoto (1938—1960)

Ranking } Jan. ’ Feb. ‘ Mar. l Apr. May.t Jun, ’ Jul. | Aug.| Sep. | Oct. | Nov. | Dec.

- 17 ) 6 5 7 Vli?i 715- 17 22 22 17 11 7711 3

F L L F F F L F L F

2 4 4 7 8 12 13 20 21 15 8 7 3

3 4 4 6 8 10 13 16 20 15 8 5 3

4 2 4 5 7 8 12 16 17 15 7 5 3

5 2 3 5 6 8 12 15 16 14 7 5 3

Owase (1940—1960)

Ranking ‘ Jan, ‘ Feb. ‘ Mar. I Apr. |May.| Jun. | Jul. | Aug.| Sep. | Oct. | Nov. | Dec.

o 1 o 21 12 16 9 10 23 23 21 25 36 21 19

L L L | L L F T T T L T L

— 2 7 9 6 8 9 23 21 20 23 33 20 12
3 7 4 6 7 8 20 18 18 19 27 16 11

4 6 4 5 7 8 18 17 17 19 22 13 6

5 6 4 5 7 7 13 17 16 18 22 7 5
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Fig. 2 Distribution of number of hours when precipitations are
31 mm and more in a warm season (Jun.—Oct.) for the
Kinki district.
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e, EHHHOIHMAYRA T, HEKIOSHHE O BEFEML O 1~5% T offix AZEFIL T
Table 1 TR L7z.

10mm plE, 20mm B E% &% #\GSEE EAWERTHEATH B, Thiiad e 10mm Ll EOHH
MERBRAVBREICEHR L T3 405, LALERE TR I AL LIACZALR 2lmm LW MY
BRLTEY, i, KEAUEBEENIOFCERLTWEDLFERE . ChbORREE 2 WTiXdED%E
BOLIATHNS,

Fig. 2 (LESHIT T1965%FE% X UM 19664E K IFETRTE 31 mm LA E OB % Bl L £ O BB 5
xR LY, FROHEEYELTLOEELLNRS, ChXRTLH3HRCBRBRMEYFLE LREFEE
EHEPE, ERIEISL, BENLATIRIBLVWLOTH S DAL, FERSIOEBRMLTIX
31 mm/hr LA EDOMTITERL 1~ 2 BRELMEDL T, TOBEISHEHIARE LDV LS5,
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10 mm %#% T b, 19684 8 A18H OFUFTEMOAMIE (Fig. 6 © (e) B OHITIX 36mm T,
COFETIEBE DBV WFROBAT S EER T ES 2 B S L TR L5 s Lk
<, 10 HRBEOBELOBM LN L2335, LLbo b RELBMAY —ATHRDE, 2~4BHERED
BROBHNRS S a3 pibh b, ‘

Fig. 4 3ETHFKBETINSET7 A2 AL 8 H1IT~18ARERIhi:, 17HWE GFEAELLT
By mm/hr CRT) O 15EOEEEL UCRTBEHOHRREETH S, Fig. 3 O0FHFED
B v fVEREECELNS D, ShrbBRCIOfBRECRINS B L35 iibhb,
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Fig. 3 Time change of 10 minutes precipitation in the cases of heavy rainfalls
(the daily precipitatons are also shown),



B - 2807 - 34 : BEORE (1) 191

lgg 2 Jul. 1968

60
40 T

20

MM
sh g 7 8 Q 10 i 12 | 14 | ] I 8 19 20 21 22 23

|gg 17~18 Aug. 1968
60
40

20

MMy ‘

b, N
p—eofeeee———

Y T T T T d
2" 13 14 15 16 17 18 1© 20 28 22 23 24 | 2 3 4 5 6

Fig. 4 Time change of rate of rainfall in mm/hr, observed by drop-counting
type recorder.
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EROHEDO—>TH BERIRDOL I RN BIndIZ, 1955FELHICE U-BEAEN K L OB Ebhbh
N LI b OB 10615 5EY, Fig. 5 D a~jP 10 R Lic,
ERDRS 1XARES MY, ARUOES 21X 0L 2OEMOSBIHAOKIEINES LR, BRI
FTRTOREDOWTRA—TH B, &2 TLH LFEROGICARE FEFEL LBEROLOE, (b)o
REEWN) OBAT, ANEIT 1109 mm (b—1), BEHOBMHEL (b—2) TRTER 128 mm K
THMLETHY, BNE (h) OFC, BFWE 165mm, FRIHE 46mm OL0TH %, Fig. 5 O
D 5 POV TREHIED10MEREO S i% Fig. 61012 R Ltz (§8RIX Fig. 5 LR35 - o),

Table 2 Areas enclosed by isohyets of 100 and 200 mm per day, 30 mm per hour,
and 8 and 12 mm per 10 minutes.

Date 100 mm/day | 200 mm/day | 30 mm/hr. |8mm/10min. (12 mm/10 min.
(@ 27 Aug. 1956 9,542kms L 100km? 802 ke 6™ a8
d 25 Jul. 1957 15, 647 5,995 1,375 387 186
() 14 Sep. 1965 3,987 1, 622 522
@ 9 Jul. 1967 2,777 577 5,197
() 9 Jul. 1967 3,272 — 3,025 212 89
f) 9 Jul. 1967 4,537 1, 100 2,255
(8) 28 Aug. 1967 5, 060 1, 540
th) 2 Jul. 1968 1, 870 — 698 77 33
(i) 17~18 Aug. 1968 7 52 L3 1 4 20
(i) 27 Oct. 1967 13,413 3,410 3,162
Average 6, 294 3,820 1,543 193 73
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Fig. 5 Distributions of daily (left) and hourly (right) precipitations in the

cases of heavy rainfalls.
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Fig. 5 Distribution of daily (left) and hourly (right) precipitations in the
cases of heavy rainfalls,
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Fig. 5 Distributions of daily (left) and hourly (right) precipitations in
the casés of heavy rainfalls.
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S Thhbh EFROB S ¥aslcdic, HARESAR, WAREMHR (Fig. 5) 3 X0 105HW
EAR (Fig. 6) TEALAIC oW THY L ENER CH I AFBROERE Y H» THELTHB - tic
Lic, BULENBERIFHIE LTEOHRRIC L H LM LI SHERTH D, L TICHYT R BIC
BZOOEWBEMRYBAL, OIS LTHARESMINTIL 100mm & 200 mm, BEEIRESMARCIE
30 mm, 107MWESMHRTIX 8mm & 12mm OEFWERHE I, FTLEEYE i) SHE
BABERYEY B AT, TRIEBMOBSI LTS 2 LIt LS, RGBS/ N X 0B e
RITChEER Lic, ZOX 5L Titoc® 2 DK% Table 2 i Lic,
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Fig. 6 Distributions of 10 minutes precipitation in the cases of heavy rainfalls.
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ARESARNC 100mm OEHER CH M AEE THLBIFAXREV- DX (b—1) DA T 15,600 km?
Bt (—1) © 800 km?, BT 6,300 km, 200 mm OLFEE OBATIL, &K 6,000km?, BAH
WE 200mm LT OB BINIFS 3,800km? ‘G, 100 mm OEFBBOBSOESBETH D, B
BESHIKT 30 mm DLEFEHCHER 2EHTVHITAK E VoI 5,200km2, B/ 70 km2, iy
1,500 km? TH %, 10FMRESMHILT 8 mm OEREMR CH ¥ h 2 EROBAIL 390 km? F/js 40 km?,
5 200 km? G, 12mm OEFERCH I AEEO AL 190 km?, F/s 20 km?, 35 70km? TH

bo M DEEDEE Fig. 6d D20 12mm OEHERCHEINAERKIMLT12o03DE L,
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Fig. 7T ® (a) & (b) X & 4196747 A 9 H OFFFHE DK ER & 19684 8 A17~188 © RERJITic
REOH IO ERORBEDATELY — ¥~k 5 PPl =2 —-ThH5, WShibiz=a—2RLT
W52, BERSIZOHTLILRE 2 —-TH2, ChExRATLF5L 5T, EWE (a) ki
B a =NV PRI > TEOPRE b= 2 - EL TS I 0%, (b)) OBESITHE =2 -3
RRMPIELLTHEATED, WTFhOHETLHE = 2~ THEEIE> T, (b) DEAKIL, Fig. 6
©1b45 L 5 ICREHFIEI0FH 36 mm L\ 3EmASH o, () AL7TADIKEFE THE L oi
MERARTRE2HO RHI =2 —T, FEWEO=x - ZBCHEEI M I~ T, FHrRELE
E 10km PEREL TV,

| 0ol6
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Fig. 7 Radar-echo patterns in the cases of heavy rainfalls.
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SEBC AT OMMORIRIC KT 2 M A oL OXRETH S5, - 2 CHEALACSHARAKKEELTO
BRTEREIA TN Z L, FEOFERNTREND LAGEEEUADLZATETBI NSV LY
E2 T, OO o THBFERENRD D, TOHNUELLEROR D RT VRV 6 A
~10ADBRBEH LS Z ENTED,

RIZ Table 1 DEEROLZL R D 1riconT, *OREAYFTKHHEK LT, L, T,F, SXOM TR
Lich, Zhbig4EKE, 8/, il BIULX0Y) YESENSOEHFROKEHLECISHO
THHILFRT, RBALRHRALTEWE I ARESE, AEEESECSSbh TWeBsiiEE T3
ZEMD, RHITERCIZLDEELLIBLDTHS, 8T, ThEHORENOATLS &, BX
ECXsb080biTAE{ 7THSD, LrbEAE 36mm  ZhicBL T35, RRC L2301 4
TERCSE{, FiHII—ECHZE LI0FEREL 20~25mm BETH 5, HHC>LCUHERERC L %
LORAEITH S, ZZCTHRAM 22 mm (MERECLBLDTH%B, BHH O 8ED S L 7 BILEHRT
1ERMEEREEL LN DL DTH S, HLTREXIBRCI B0 LTHH ), Bl
WTIRHESEIR L 5L D24 @72, BKEL 4mm FTHD, 20mm ORAMELE 2D 2EIT
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B, 2 [ & 755 T BAMEIR A E <I3iel '
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Fig. 8 (a) Series of distributions of 10 minutes precipitations on 2 Jun.,
1968.
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Fig. 8 (b) Series of distributions of 10 minutes precipitations on 18
Aug., 1968.

LIXLIERHE IR T %, Fig. 6 5 ik o TiX107MRESHARA TR Lichs, 19687 82HE8 A
18H DB BV TENOREIED 3 RS T ORI MR E S ke, Fig. 8%« (a),

(b) &L TRLE, ThEshbt Fig. 6 £ Fig. T 264145 X 5 cEREMRRYRLTW3 2 48
5%, HLDHE, 120N HIRER—DFEAL b >7c ET 10km BiEhi- L 251, FloMass
HY, ThoOfaDS IR L TBE—EDOHAEN T B, Lard 1-DOMBI X ABECIXME
EERAHY, Fardbsr5Ths, FRIREVORDIEEILZ O X 5 FE L@ A METE L &
BT HHRIIZ A e D e, Licaio T Fig 5 @ (a)~(i) 264735 % 5 EERISZA L LIRS
B EDE N, BB HANIMBROBESE & i3iIF—HK L T\ 5, Fig. 5 (a)~(i) Bv3hiFEHE
DRRCH DS DT, LEDX S REREEIAZORDH, BED () DBERARKLBBET, &0
& 5 IR B OERBUI L OMIBRDOIUROF MR I BBANE VWL 5 TH Do LHALIZTLED BT
FROFCIBRICL 2500 M, FORE e >N TIISEBRET HTFETH D, T IHT
DREROELEZ b LI0FBRECRNN S - 1ent, B OBERYIOBRC L VELTWELDE
#Exbhs,

K< Fig. 5 THLE (D) L (i) EEHHELTHS L (L) DL 3 CHRESMOMEIILVBEEIIL,
KHNESAOMELIELS, (i) DX KAMESMOTROBCHEIIT, LOMEFESMOFED
BNz B, THIHERFEWZ L THEDOT, SURFAETHILD120TH S, ¥ifc Fig. 5 ©
(1—2) 19684 8 18 H ORFMIFES M & Fig. 6, (e) OFKMADIFHNES AR LA 5L, B
THe iR (195746 7 A258 OHREEMOB A O105 0 1 BE) 1T, JARiciic 5 FERICILET 284
LT3 E055%, oDz &it Fig. 1, (b) THHIZTHVFIHCIONR] 30mm ##8% 3 & 5 kT O
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