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Study on the Rainfall Intensity-Duration Formula

Reijiro TANAKA

T Z M Z

EREAENREORENRE UTHEENL S, 20Xy b
B, ve—vU B, AFELREBILFERAI N TV A
25, ThbDHATHEE LT A GERkGEEIX,
HEEKICER 3N 3 & 5 sk 2 BREINS & TOHED
SEES RO RETRE OB & 2 B LT 2 5AD
ZN&E I ThB. TTTREARKER & >N OFR
HRERIBE LT, TOBKEIERE (BB XX 8K
BEE) LINOEAEICES % B8\ 12 FERENTERE O#iE
EHR, BLOWEE»LOEERNORER (2 20HEE
ReHEDES) 2REL, RIOREFERZANTE
DEEERHEH L, DY THRHDOILEH S Rk
DOMTHHEDHHEICONT  BETOEZE2HAT:.

1. EREZORE

FEERBEEDO—KRNE U TN 2ELS.
_ a
=515
i I: ¥ i s (mm/hr), &: REiTRkGE
& (min), a, b, ¢: EH
(DRTBNT, c=1DEEL VK ML, b=0 0D
LE vy —vUB, c=1% OLEAFREIS 5,
(DR 3B EDT—BRENI T ENTE
3., ST(LRD a, b, c DRTIZUTDOHHEICL 5.
FF(IRE(2), XIS IKERT 3.
1_t b

Il:IZT_l—E """ (2)

(2)RKicIB\NT, = Krty (K, $,>0, ERITILES
ISEEY, n=012,...,n1), R=bla 1L
(3)FpEoN 3.

I = (K;tl)c +R e (3)

M BEKHITEPRE
MoK PERELAERPENEXRERHERTIR (1975)

(RIHFITT 5 T LHBREz 2D, BRINEREIZA
WIRWTHEY /S 3D (4, §) 25X T, 3TEVGE
K2 2l hhze @ Tea b c 2RkD3,. TO3HM
DOF—2DRFFTEUT—HlE%R iz, 77—
A N 2355 (n 2&8EH0O7— 2B LT
NiF, N=3n, N »B3ENTERNE XL 3n 1Tix?
I F—2%EMDAVIEHRETS) L, 5O
I ofn 2\, 2.0, X1, %3k, (4)FUTRALUTa,
b, ¢ BEETNIE IV,

P A A
2211—2111
“ 1 ttl‘(Kcn_l)2
- 2211—2111 Ke—1 U ... (4)
1o, B Km-1y)
R =7 2k 7( K—1 )f
b= Ra

n=1DtEx(HIGBGIXDI I3,

¢ — IL;— Iy
K - I12_Ill
@ =gy B
...... (5)
tc
R 2111‘71*

b = Ra = Iua —ti

ccic In, L, Iz 13 Kty %32 5EED 320
ticHicd s L
()i, F— 2 OBHEE N 2 3FEHUItEE T n D
zhzho I OFEETHH 3E%2 B3 (1HOD a,
b, e 252, (5)KF, FEED t =Kot [Tidicd 3
L %2@%(1)XD a, b, ¢ 25232 LiTiz3.
FIPEED b ORENMERETEEE UTREIN TV


sokyu


HALR © BERRERICDNT

1)
Rk REEE(6) K%, %@%g&;ﬁﬁ%ﬁ t TXUh, ¢
URE t DIEiCEET % mEX L2 RDT, thb2-o
DR PG ¢ TOREEALETHRRNBELRD S
HiE BEE LR EITTB) ITONT AT 3.
I=p8R
ZvRy B =a'/(t+D)
ve—wU Bl I B =al/t"
B 1B =a//(Vt+b)
ccic I: e (mm/hr), B: &R, R: 1
8 Y= (mm)
2. & B fl
A) WHEERT — 4 & XD
WITHBESSED 0F (S16~48FED 33ERM) » 5
100mm/24hr Ll o EEF541E T d 6 ~108 O
ICHER) 2 HARE»S A Y, t=10, 15, 20, 30,
40, 60, 80, 120, 180, 240, 300, 360, 480 43 13ED [

TRREFEREFE ¢ 1o 9 % EREZ R REREICHEL
T, TOFHRHEND &, WIThEHEIHTELTE

B EWDP-12DT, EESHRE R AW TEkE
Mt T&DMERBEREEZFTELI.

B) WERREMAEERN

A)TRDI2E t 1THT 2R—HERERTRRE I DE
BRWT,(4), (5)RUCHEAUIZRR, BXO(6)K %2
PNV REL & fERD b DR IEREIE, SR/NEFTEICX
50Ky b, vr—vr, ABBOFHEERBIOC
NEZRNOBEHED 1 §l2E— 1R, BEEDRS
iF, BHEXPLEELUIZA)DISEHRD &t 1T d 3k
W L &, A)CTRDIz L icxilisds I Xy, #
W F; = (| L—1| x100)/I(%) %3R¥, TOVHE
F=XF;/13(%) OF/NCE b FHlELIZ, £—1XD
CTCTRELE (4), (5)Rig, n, K, &, 2HEMIc#
~NiE, FEEOWThOBE (HEHEIEDT) Lh iR
CORE (F21%5) 2&{TALLMNTEETL
BWhhd., 12T IIKFIRUIZENDEZ L OFHE B
T, n=2K=2t=15 (372bhb t=15, 30, 60,
120, 240, 480 yicxfing 5 I 2 (4)FUTCA) BL X
n=1 K=4,t =15 (¢t =15, 60, 240 s3c 57 3
I %(5)RUTRA) DBEITE SN B ETEEH T &
WiEAER RUTZ, E—1D8EED n, K, t 5%

K—-1 BERREXOESEOLE (100FERERENHE)

@ I= a/@c+b) ® I=a/(t+b) ® I=a/t @ 1=2a/(y/1£b)
T
I n Kt a b c F a b F a c F a b F
I, 2 215| 9417.1 48.0 0.92 1.3| 11796.6 55.2 339.2 0.27 1243.5 3.7
4.1 5.1t B

L 1 215| 14627.2 78.1 1.01 4.1| 15076.5 81.7 1004.6 0.57 637.6 -1.2
I, 1 230| 9032.645.3 0.91 1.3| 14448.2 77.4 2.6/ 420.4 0.37 15.6] 974.4 2.4 12.1| R {REE
I 1 260| 7916.6 38.4 0.89 1.6| 15036.2 79.8 2.3| 645.3 0.48 10.4| 747.7 0.4 9.8 B/hEFHE:
I, 1 2120| 12683.4 73.2 0.96 3.6 [ ZF.3@E3 ¢ = 10, 405 ; 40, 30051c03 3 I L ORIz 2% 1 = 40
L 1 320| 7784.438.80.88 2.5| AoamL
8 : I : BEREIEIX t=015. 1205095 1 L hkpiz1RK
I 4 49.7 0. ) F= |L—1I|x100/I (%)
;1 415| 9653.4 49.7 0.92 1.4 5: %ﬁgﬁﬁé‘;& R ——— E“‘mﬁ:?
I 1 610| 6606.829.20.86 1.8 =T 4 mmy/hr
’ @: FRVEEE ©: Xy Ml @: v~ @: AFE

THEINhZE t 1833 L, BIOENEE F,

BIOZOIHE F Ot EHE R0 1612 £—-2 TR
9, n, K, t, itX->THE t 1ITdd 5 BElNEEDRLE
EoRIZ T, F OEHBEVL BRIN LS.

F—10%ZDMD FEZRANIEED F $4E-22H
BOHEIKI->THEELUI., £-1»6Th6D F %
HEgd 3 L, WRE, BEREE, RDAEREORTE
Ly, COETIR, ZuRy MM REEDHE
GHRRUTNBDS, ¥y —v B, ABRCONTIX

WEEIDBEEELBANA LN EW3bh 3, Fiz2hb
SEDHATIZZ VA Y MBS -3 X GHELTWS
CEiX, E-108REROD ¢c=1.0 5 4 BRTX
3, FogBA L P HERRENTREDS, TEFI00E, 504,
10FE L/ B2 BAGEEGEIZ X B3 EAIICD 5.

3. EFHARIRERSERE

FEFRDIRERMIL, 4302 6 KR ERFITHIRISINE
EEZONBD, BRATMEO /NSO



— 80 — BEXZEETHARE £95
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T I I E F, I, E; F, I E, F,
10. 180.9  167.5  13.4 7.4  165.6  15.3 8.5  169.1  11.8 6.5
15. 156.4  157.1 0.7 0.5  156.4 0.0 0.0  158.3 1.9 1.2
20. 148.0  148.2 0.2 0.1  148.2 0.2 0.1  149.1 1.1 0.7
30. 134.0  133.5 0.5 0.4  134.0 0.0 0.0  134.0 0.0 0.0
40. 123.9  121.7 2.2 1.8 122.3 1.6 1.3 122.0 1.9 1.5
60. 104.0  103.9 0.1 0.1  104.0 0.0 0.0  104.0 0.0 0.0
80. 91.6 91.0 0.6 0.7 90.4 1.2 1.3 91.0 0.6 0.7
120. 73.2 73.3 0.1 0.1 71.7 1.5 2.1 73.2 0.0 0.0
180. 58.5 57.1 1.4 2.4 54.6 3.9 6.6 57.1 1.4 2.4
240. 47.3 47.1 0.2 0.5 4.1 3.2 6.8 47.0 0.3 0.6
300. 39.5 40.1 0.6 1.6 36.9 2.6 6.5 40.1 0.6 1.6
360. 34.7 35.1 0.4 1.0 31.8 2.9 8.4 35.1 0.4 1.0
480. 28.0 28.1 0.1 0.3 24.8 3.2 11.3 28.1 0.1 0.4
& 20. 16.8 3.5  52.9 20.2  16.8
¥ B 1.6 1.3 2.7 4.1 1.6 1.3
T I I, E, F, Is E; Fy I E, F,
10. 180.9 1717 9.2 5.1  154.0 26.9  14.9  168.0  12.9 7.1
15. 156.4  160.2 3.8 2.4  146.2  10.2 6.5  157.2 0.8 0.5
20. 148.0  150.4 2.4 1.6 139.3 8.7 5.9  148.0 0.0 0.0
30. 134.0  134.6 0.6 0.5  127.4 6.6 4.9  133.1 0.9 0.6
40. 123.9  122.3 1.6 1.3 117.5 6.4 5.2  121.5 2.4 2.0
60. 104.0  104.0 0.0 0.0  101.8 2.2 2.1 104.0 0.0 0.0
80. 91.6 90.9 0.7 0.8 90.0 1.6 1.8 91.4 0.2 0.2
120. 73.2 73.2 0.0 0.0 73.2 0.0 0.0 74.2 1.0 1.4
180. 58.5 57.2 1.3 2.2 57.4 1.1 1.9 58.5 0.0 0.0
240. 47.3 47.3 0.0 0.0 47.3 0.0 0.0 48.6 1.3 2.8
300. 39.5 40.5 1.0 2.5 40.3 0.8 2.0 41.8 2.3 5.8
360. 34.7 35.5 0.8 2.2 35.1 0.4 1.2 36.8 2.1 6.0
480. 28.0 28.6 0.6 2.1 28.0 0.0 0.0 29.8 1.8 6.4
& &t 21.9  20.6 64.9  46.3 25.6  32.8
¥ o5 1.7 1.6 5.0 3.6 2.0 2.5
T I I E, F, L Eq Fy
10. 180.9  166.5  14.4 7.9 180.9 0.0 0.0 & Ei=lh-l
15. 156.4 156.4 0.0 0.0 166.9 10.5 6.7 Fi = E:x100/1(%)
20. 148.0  147.7 0.3 0.2  155.4 7.4 5.0
30. 134.0  133.2 0.8 0.6  137.4 3.4 2.6
40. 123.9  121.6 2.3 1.9 123.7 0.2 0.1
60. 104.0  104.0 0.0 0.0  104.0 0.0 0.0
80. 91.6 91.2 0.4 0.5 90.3 1.3 1.5
120. 73.2 73.5 0.3 0.4 72.1 1.1 1.5
180. 58.5 57.4 1.1 1.9 56.1 2.4 4.1
240. 47.3 47.3 0.0 0.0 46.3 1.0 2.2
300. 39.5 40.3 0.8 2.1 39.6 0.1 0.2
360. 3.7 35.2 0.5 1.6 34.7 0.0 0.0
480. 28.0 28.2 0.2 0.9 28.0 0.0 0.0
& &t 21.3 18.0 27.5 24.0

E o5 1.6 1.4 2.1 1.8
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Summary

Many formulas have been derived to express the relationship between intensity and
duration of point rainfall. For durations of 10 to 120min, the formulas of the general
type which has been used in Japan are Talbot, Sherman and Kuno types.

For duration of 10 to 480min, in this paper, the relation between the average rainfall
intensity and duration is more accurately expressed by a formula of the type I=a/
(t*+b), in which I is the average intensity for duration ¢, and @, b and ¢ are constants
having values dependent on locality. The rainfall data over 100mm per 24hr for a
period of 33 years at Matsue were used to determine the values of a, b and e.



