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AN INVESTIGATION OF RAINFALL INTENSITY AT
NAGANO CITY MAINLY FOR THE PURPOSE
OF SEWERAGE DESIGN .

Hachiro Sasaki
(Department of Civil Engineering, Faculty of Engineering)
(Received October 15, 1956)

Synopsis. The author applied the empirical formula proposed by Fair
and Smermax to the rainfall records at Nagano City, a representative of
mountainous districts in Japan. The calculated values by the formula
obtained show a fair accordance with the given data, as is the case in the
original computation by them. The present work would therefore suggest
to be worthy of notice in sewerage design in this country.
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Table 1 Record of intense rainfalls at Nagano City from 1916 to 1955 (40 yrs).

Number of intense rainfalls of stated intensity i or more.

Durattion i (mm/hr)
(min.) 5 10 20 30 40 50 60 70 80 90 100 120 140 160

10 11,543 761 301 18 97 65 49 36 32 25 16 9 2 2
20 | 1,132 477 179 91 45 34 22 17 9 4

30 833 347 111 52 29 16 11 5 2

40 624 230 68 34 17 8 3 1

50 494 171 42 19 7 3 1
60 405 129 31 12 4 2 1
80 297 80 16 3 2

100 228 58 7 2 1

120 168 34 2 1

140 120 20 2 1

160 92 15 1

180 86 13 1

FoE L, R 1916 ~19554E (404 4R) w454 0T, BEXE L/,

3. SBEICDOWT

WATRIRBEASRIS B b IR ¥, T OBEE/NE o HilUCIE, B oHL D N Eofsh i
RN N SR L EoOREEL L, 8200 N R 2, wWoeszdud, N 2SI 1H
DEFREL T A, UL, ROEBLHNLHVEENTEHD, Tibb, NEMGOFEYRTD
DN/ (1-Ye) = 2N 4 L EOEEEZH L, KEO SO N/ (2-1/) = 0. 67N £/ 1 H oM
BEAE L, —B, B0 EFEOLO N/ (k-1 Efc LEOBEEAE T H LT 0T
bho TIUIEIE Nk BBy, X0MAIWEEYEZLL0THLD, Nk =1 1%
average recurrence interval YURER B D THBAS, TIUL, AEEE AV, B CRkER
R A HEE AR DHEEM E N5,

Table 2
(a) (b)
Duration | Intensity of rainfall, / (mm/hr) Slope (~difdt) = (ik-ik+2) / Eh-+a-th)
. . (mm/hr/min)
t For intense rainfalls of . )
) For intense rainfalls of
(min.) stated frequency. stated frequency.
1-yr 2~yr 5~yr1 10-yr 1-yr 2-y1r 5-yr 10-yr
10 67 95 122 130
20 44 64 81 90 1.65 2. 45 2.90 2.90
30 34 46 64 72 0.85 1.30 1.55 1.65
40 27 38 50 57 0.65 0.85 1.25 1.25
50 21 29 39 47 0.45 Q.70 0. 80 0.85
60 18 24 34 40 0.325 0.50 0.65 0.70
80 14 18 24 29 0.175 0.25 0. 375 0. 40
100 11 14 19 24 0.125 0.15 0.25 0.275
120 9 12 14 18 0.075 0.10 0.15 0.20
140 8 10 13 16 0.05 0.075 0.05 0.075
160 7 9 12 15 0.025 0.025 0.05 0.05
180 7 9 11 14
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i=CT"t+ ™" (63)

o

i BRRIORAEE (mm/hr)

t o Z OBARIOMEEEE (minute)

T:THEC1IEERD &\ ) FERTOHE

C, d 55X m,n 8RS X O%EK

W, EREROBREE IOHEREEY SDEREC L o TRDBZ L ET D,
FHO) 3 ROERRCEE» L0615,

Uog(—di/dt)]} = log n—(1/mlogA+(1+1/n)logi 1. {)

7erEl, kst A=CT™ x4,

HERAREEIES O O A HE L 257 0I1T i1 B 5 BaEF - B o8R
(~dijdt) vz, IFEPR

(—di/dt) = (ip — ip+2) / ez — ). (i1)

F1EL B kL, A2 EIMEETE R TR (D) it A EdiE R Ry Table 2 (b)
B,
¥ x=Ilogi, y=Ilog(—di/dt) ¥ L CEEHFEX®EL, Tichb

1. n/at+bXx—2y =0 I. a2x+b6Xx*—2xy =0

o a= (log n)—1/n)(ogA), b= A+1/n), n’=10

x, ¥, X BIU 2y OBERKECRTILLLSThLS,

ORI, FREGEEIC oW T EETERE LA NETH B, X SRHRORHE
HEEDEIH CHL AN OET E, MEOTIC OV TRY b L bl AT,
AEE BARUZY HLOMBIEOL o2 & 2 WET B,
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x = log i y = log (-di/dt)

1-yr 2-yr 5-vr 10-yr 1-yr 2~-yr 5-yr 10-yr

1.6435 1.8062 1.9085 1.9542 0.2175 0. 3892 0. 4624 0. 4624

1.5315 1.6628 1. 8062 1.8573  -0.0706 0.1139 0.1903 0.2175

1.4314 1.5798 1.6990 1.7559  -0.1871 -0.0706 0. 0969 0. 0969

1.3222 1.4624 1.5911 1.6721 -0.3468 -0.1549 -0.0969 -0.0706

1.2553 1. 3802 1.5315 1.6021 ~0.4881 ~0.3010 -0.1871 -0.1549

1.1461 1.2553 1. 3802 1.4624  -0.7570 -0.6021 -0.4260 -0.3979

1.0414 1.1461 1.2788 1.3802  -0.9031 -0.8239 -0.6021 -0.5607

0. 9542 1.0792 1.1461 1.2553  -1.1249 -1.0000 -0.8239 -0.6990

0. 9031 1.0000 1.1139 1.2041  -1.3010 -1.1249 -1.3010 ~1.1249

0. 8451 0. 9542 1.0792 1.1761 -1.6021 -1.6021 -1.3010 -1.3010

Sum 12.0738 13.3262 14.5345 15.3197 -6.5632 -5.1764 -3.9884 -3.5322
Mean 1.2074 1.3326 1. 4535 1.5320  -0.6563 -0.5176 -0.3988 -0.3532
Antilog(My)16.1 21.5 28.4 34.0 (My)0.221 0.304 0. 400 0.443

x? = (log #)* xy = (log i) x log (-di/df)

1-yr 2-yr 5-yr 10-yr 1I-yr 2-yr 5-yr 10-yr

2.7011 3.2624 3.6424 3.8189 0. 3575 0.7030 0.8825 0.9036

2.3455 2.7649 3.2624 3.4496  -0.1081 0.1894 0.3437 0. 4040

2. 0489 2. 4958 2. 8866 3.0832 -0.2678 -0.1115 0.1646 0.1701

1.7482 2.1386 2.5316 2.7959  -0.4585 -0.2265 -0.1542 -0.1181

1.5758 1.9050 2. 3455 2.5667 -0.6127 -0.4154 -0.2865 ~0.2482

1.3135 1.5758 1. 9050 2.1386 -0.8676 -0.7558 -0.5880 -0.5819

1.0845 1.3135 1.6353 1.9050 -0.9405 -0.9443 -0.7700 ~0.7739

0. 9105 1.1647 1.3135 1.5758 -1.0734 -1.0792 -0.9443 -0.8775

0.8156 1. 0000 1. 2408 1.4499  -1.1749 ~-1.1249 -1.4492 -1.3545

0.7142 0. 9105 1. 1647 1.3832  -1.3539 -1.5287 -1.4040 -1.5301

Sum 15.2578 18.5312  21.9278 24.1668 ~6.4999 -5.2939 -4.2054 -4.0065

X oT, 4MHOEEFERNTHBNIROREERLY 5 5,

1-yr

2-yr

5-yr
10-yr

0.0363 & = 0.1180
0.0580 & = 0.1203
0.0552 b = 0.1095
0.0455 b = 0.0917

n 1L 4FED return period WX LEA—7tn &b L L, b OFHEY & UL,
b=2.0442 Lo Tn=098%3%, +bbQili=A/¢+d) ricn,

Wi A v d 2xRoi e, b IebAROERL log (—di/dt) v logi »r DF
NENEMATPrlicd My & My LD EZBANZ LY, § = L0 i 5 HH
log (—di/dt) DFEH% a &3t

b = (log My — a)/(log My —log 1.0)

L2, e RDHIUK
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I-yr a = —0.6563—2.0442 x 1.2074 = —3.1245
2-yr a = —0.5176—2.0442 x 1.3326 = —3.2417
5-yr a = —0.3988—2.0442 x 1.4535 = -—3.3700
10-yr a = ~—0.3532-2.0442 X 1.5320 = ~—3.4849

Wi a=log n—(1/n)(log A) 1L, A¥xkdiud

1-yr log A = 0.958 X(—0.0186+3.1245) = 2.9755 .. A =945

2-yr 1 = I ¢ n +3.2417) = 3.0877 i =1, 224
5-yr = I ¢ n +3.3700) = 3.2106 1 =1,624
10-yr = I ¢ u +3.4849) = 3.3207 11 =2,093

ik h A=CT" wxils Crm O, BE/NEREY Bk, Tibhb

A
T log T A log A (log T (log T)(log A) (Calculated)
1 0. 0000 945 2.9755 0. 0000 0. 0000 950
2 0. 3010 1,224 3.0877 0. 0906 0.9294 i 1,200
5 0. 6990 1,624 3. 2106 0. 4886 2. 2442 ! 1,650
10 1.0000 2,093 3.3207 1. 0000 3. 3207 5 2,080
Sum 2. 0000 12. 5945 1.5792 6. 4943
Mean 0. 5000 3.1486 0. 3948 1.6236

L, EEFEREYTT, ChEME, #B m=0.340, C=950 (say) & 5 %,
it WL i =950 T /(t + D)™™ rin,

Bgic d ks d+t=(A/DY" o, t oL 1.0 kb - T, COE
Wk oy =AD" L x=1t LD, TNENOPIMED My & My ¥ DL ERTES
NREThbH, P

tan a=1.0=(My —d) / (Mz —0) Fichb d= My — M,

X5, { BLOf OEREHAHEL D, ¥/, n B3IV A OfHILHEOHEMBL D,
FRENERL (A/DY" %353 UEHs/R Table 3 %5 5,
Thbb, EEHCS LR @ %5 5,
i = 050 70320 (t -+ 5) —0-958 &)

1-yr = 950 (¢ + 5)0-9%8 (2-1)

— ; = Yy —0. 958 .
Zyr i=12000+5) (2-2) 20< ¢ <180 Nagano City
3-yr ¢ = 1380 (¢ + 5) ~0-958 (2-3) (H. SASAKID)
5-yr ¢ == 1650 (¢ + 5) 70-9%8 (2~5)

10-yr ¢ = 2080 (¢ 4 5) "% (2-10)



No.6 EELUTCTAUMBEELEL Y Re s BEHTORT®HRECBELT

Table 3 Observed and caleulated values of rainfall intensity

x=t Observed y=(t+d) Calculated Percentage deviation
1

(min.) i (mm/hr) =(A/i) /» i(mm/hr) from observed value
10¢ 1-yr) 67 16.0 71 + 6
10( 2-yr) 95 14.2 90 -5
10( 5-yr) 122 15.1 123 +1
10(10-y1) 130 18.1 156 +20
20 44 24.8 44 0
20 64 21.4 55 —14
20 81 23.2 75 -7
20 90 26.6 95 + 6
30 34 32.4 32 — 6
30 46 30.2 40 —13
30 64 29.6 55 —14
30 72 33.5 69 — 4
40 27 41.2 25 -7
40 38 36.9 31 —18
40 50 38.4 43 14
40 57 42.8 54 — 5
50 21 53.6 20 -5
50 29 48.9 26 —10
50 39 49.7 35 —10
50 47 52.3 45 - 4
60 18 62.9 18 0
60 24 59. 6 22 - 8
60 34 57.4 30 —-12
60 40 61.9 38 -~ 5
80 14 81.8 14 0
80 18 80.5 17 ~ 5
80 24 82.5 23 — 4
80 29 86.6 30 + 4
100 11 105.2 11 0
100 14 104.6 14 ]
100 19 105.3 19 0
100 24 105.5 24 0
120 9 129.8 9 . 0
120 12 122.9 12 0
120 14 144.9 16 +14
120 18 142.5 20 -+11
140 8 146.7 8 0
140 10 148.6 10 0
140 13 156.5 14 + 8
140 16 161.1 18 -+13
160 7 168.7 7 0
160 9 165.9 9 0
160 12 170.1 12 0
160 15 172.4 16 + 7
180( 1-yr) 7 168.7 7 0
180( 2-yr) 9 165.9 8 -11
180¢ 5-y1) 11 186.3 11 0
180(10-yr) 14 185.2 14 0

Sum 3, 960 4,178.9 Average 5.7%

Mean Mx=82.5 My=87.1

Algebraic average —2.0%

d=287.1-82.5 =4.6==5 (use)
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RORNNQE N CIN®
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§ 7| (@ Tokyo-To.{# 2 #15000/(1-+40)} ~ \ \L \‘
R (®Nagoya C.(T=3 —yr) \\ AN k
. [ ™.
15| @ Sendai C.(T'= 2 —yr) A\ N |
() Gihu C. (210/1 *) \ ! @
(8 Hukui C.(T= 7 —yr) N @\
A\
(@ Asahikawa C. {2280/(t +26)} N\ ! N
| 1 A |
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——3 Duration ¢ (min)
Fig. 4
Table 4 Values of C, m, n and d
Cities C m 7 d } Rainfélclord Remarks
£ £
Sendai 300 0.25 0.6 0 | 1892-1950 | Dr.K. Tsurumr™® £60
Nagano 950 0.340 0.958 5 1916-1955 H. SASAKI 180>¢£>20
New York 430 0.372 0.714 1 1869-1913 1) £>60
Washington| 840 0.20 0.78 0 1824-1930 I
) 6
Baltimore 810 0.20 0.78 0 1821-1920 M. M. BERNARD> i
Boston 660 0.23 0.77 0 1821-1920 1
6
I 410 0.27 0.70 7 C. W.SHERMAN ) 1
. 6
Detroit 955 0.268 0.855 8 M.F.WacniTz & L. C. WILCOXEN ) 1"

* Refering the curve shown by Dr.TsurumMI in 4) and 5), author obtains

graphically these values of C and m.
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5. ERWICRTsERO—EE
BT 17 AEMTVaBERRE, L2, £HBHoCIuck$iuy Table 5

Table 5 Mean rainfalls (%) (Rika—Nenpys, 1954)

Cities Sum(year)

Jan.Feb. Mar. Apr. May June July Aug.Sept.Oct.Nov.Dec. 9% mm
Nagano 5.7 5.2 5.6 7.0 7.8 11.0 14.7 9.8 13.1 9.0 5.4 5.7 100 984
Matsumoto 3.4 4.5 6.6 8.0 8.3 12.9 11.9 10.0 14.6 11.0 5.1 3.7 100 1,079
Nagoya 3.1 4.2 6.8 9.3 9.2 13.0 11.0 10.2 14.2 10.2 5.3 3.5 100 1,629
Tokyd 3.1 47 6.9 8.6 9.5 10.6 9.0 9.7 14.9 13.3 6.2 3.5 100 1,565
Sendai 2.9 3.6 5.4 9.3 8.5 10.9 13.3 10.2 14.8 12.0 5.7 3.4 100 1,154
Niigata 10.9 7.2 6.1 6.1 5.6 6.3 9.0 6.610.0 9.0 10.8 13.0 100 1,781
Takada 18.211.4 6.9 3.9 3.2 3.6 5.8 4.7 7.0 7.510.7 17.1 100 3,072

N.B. italic:min. & gothic:max.

W&o T 984/1629 T7sbb i 60% % 5 533 ¥ T = 24E TS 1-hr ©i%
HhudE e < 27/50 = 54 % (Fig. 4 £ED Lin5, Vo B REEEA T O M EE
BT 5, LinL, ¢ @304, 2055280 < e Bicffy, FRiRIBREER i 5 R 0
B L Table 4 n DRAEAC I - THMVHELNL S, W 60453 L Mo
SRR O BRELAY R X 5, T Table 6 022 Th b, TOIoZLILE
B, »eh@Eivbon k3 Tthb,

Table 6 The ratios between 60-min intensity and other

short-duration intensities

t Nélgtayno Tokyo-To  Nagoya City  U.S.A. Kentucky
(min) | 1y () % (T=3)" (T=2)% _ (T=2)"
10 41 2.0 2.0 3.0 2.9
15 3.1 (1.8) ~ 2.3 2.4
30 1.8 (1.4 1.4 1.5 1.6
60 1.0 1.0 1.0 1.0 1.0
90 0.72 0.77 0.8 0.75 -

* After HERSHFRIELD, United States Weather Bureau Technical Paper, No.24,
Part 1; refer 7). ¥ by eq. 7=25000/(-+ 40)

Table 7 Reecord of 1-hr rainfall at Nagano City from 1888 to 19855

Order i (mm/hr) Date
1 63.0 1933-8-13
2 55.7 1937-7-28

Abbreviated
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EHH 1-hr OIS HEESbh Tl (Table? 2D, BWNC L5 b
DIVEFIT 1 DIECAINRE X D ICBET B,
O &SR, BEEWCRT, EoV S0 - W, SWoLTH

AR EEIL, SLRELH T T HEk G BT 5,

6. Cm &LV n [C20T

C I RXCmEn 2%, RCESROKEMNRIEEC I » T, B8 2508k
iﬁ%ﬁzﬁemauhz§m,cAnz&@ﬁ&@%»ﬂmmkkémm%Bmmwn
AR R L Tl T B ARRERBESLEC S 8 e t>6050%% »n ik
0.5~1 7o T DDV, MeyEr I, 2HEIE 0.5 & 5 Tw5b, HAER
BT, ﬁﬁM&@%ﬁﬁm<n\f,%@ﬁﬁ®tm,iﬁﬁmbmt»%£3~5}m1Jm)@:¢zm
0.44~0.36 %, FRLDIFEZ 0.82~0.68 % 4% bR T 5, %‘é‘{g)i@:tv:;mi )
24br DRROEEI LT, n WESTHIOR 2/3 252 TV, Cory 1%, JKHE
K%H%%&@m%ﬁﬁ%éﬁ%,nmﬁ%?%k%i%ﬂ%%@ﬁ?&&%&%ﬂ@
TWOHDDIFIT) F8 LT 0.645~0.520 (BEWOBIRZ) & -5, C.E. Grunsgy
i, ¢ 2040 0 sV EESIT n o 0.7 &, -sttfczuét; nEL, D, 64 hr LI
DHOH LT 0.50 %, 64 hr DRI 0.67 & & - T\ 5, BB BT,
ﬁﬁ@%ﬁ%mﬁmovf,nwﬂmﬁuwmﬁﬁ& 30 43~4hr ¢ 0.94, 4=
4 hr »510H %% 0.56 # L3ty b,

P OZEL, S HEENEKE LTl tuwa L 5iedhab, Lnl,
n 3B Lh <, WOME @EFE, TR, B5E, it eblEHT5b07T, oh
LRI AL N D R R O RN, » ORI T 55D CHA S B X5
TEHL, F—ick - Td 7 13t CX > T THEELTCARBILRIL, TOH
BOE n=a b0 (a, by WIEED) (MRELLS. Tibb, L =605
n=0.958%, Fi [=1L,403HL n=060 %, FhFh &7, FEREEL
ABTbiE Table 12 o n o 2 & FER 5 5, o

e, m OfERE, KREHESC 0.1~0.5 iy 0.3 ¢BV & BLh,  HERSHFIELD
BT SAMMOI\{;)S MRS LA, 2435 5, 10, 25, 50 3 X % 100-4E0 &
BREEFCY, FROFIL 136, 1,59, 1.89, 2.11 5 X02.32 2o o THE D, UL me
0.25 o0&y d5, L L8, F—Hgcs\Th, m Offx, t oBE
Lk o THETH LB BLDOThH B, ibhb, TOWE m=al ? (t bILE
BO LEEL LS. L biERE i

S
ERC DV THIRID Z & SR B,

HERSHFIELD & X fuE, 1-hr 50650RL, B LAYERTELA W), BEiL T=24
D 1-hr BFRIREEL, FHMESERSE, EIESER B, EHTEENK B X UNEEE
FEREERED 4 2% 7 2 -2~ LTIREEE S BHELRL 05, ZOFEX
KELADHIT BT 55 — 210 L CHIFE0% OBETEHTHE 5, 7) B,

e
EeE
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7. EEEERCNTSE C m L0 n
tEEREc L X OKFO 41k, Ch2ERLEX 5, ik

i=CT™{™" (1-1a)

R = (C/60) T " (1-2a)
BHAVIE

i=CaT"ts" (1-1b)

R =24 Cy T"t" (1-2b)
i

ta 1 VTR B ()
R: #EwWE (mm)
1, T,t s 500 Cazov ik st el 5 e[ Lo

W, BETC R B HRTE (1889~19554%) Ik, = 0RAD b X b Ik
IhEREE Table 8 DX 5 Thab, e b dic, R@OFEOZE L [THME (R
~JREE | o\, ST B SAUEBREE kESRT UL Table § o2k (B,

Table 8 Maximum rainfall per day at Nagano City
from 1889 to 1855 (67 yrs)

Order mm/day Date Order mm/day
1 113.0 1950-8-5 11 79.1
2 108.2 1896-7~21 12 79.1
3 99.5 1910-9-7 13 77.2
4 95.3 1911-8-4 14 75.9
5 92.6 1949~9-23 15 71.0
6 90.5 1911-6-28 16 69. 2
7 86.1 1937-7-28 17 69.1
8 86.0 1933-8~14 18 69.0
9 83.1 1945-10-5 19 67.1

10 79. 4 1898~-6-5 “ 20 66.8
! ..Abbreviated..-

l

Table ¢ Daily maximum rainfzil : B

0 Ry (mm/day Deviation of
I‘I;lgquex}cy @ /day) observed from
(vear) Observed Calculated by 53 70.20 ‘calculated (%)
1 — 53 —
2 58 61 +5
3 65 66 +2
5 75 73 . -3
10 87 84 -3
20 98 97 —1
30 105 105 . 0
50 112 116 +4

100 - 133 —
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172

Tlot £ =1,440 4+ (1 H) LT, 24Csts = 53mm 5\ 43 C = 174
BEO m o= 0.20 % 5 %,

YRiT, AEAENTE (1889~19554F) DE4RAT, FoEkD b0k ki ik Rme
12, Table 10 0L 5 ThD, Zhrbiicl, B LT [ERRE (By) JEEE]
wskirn L &1 Table 11 %45, 3 7chb ¢ = 525,600 4~ <1q:> LT 24 Catd
= 980mm A it C = 3.0 B5XT m = 0.07 %

Table 16 Total depth of rainfall in a year at Nagano City
from 1888 to 1855 (87 yrs)

Order mm/year Date Order mm/year Date { Order mm/year Date
1 1,296.9 1903 11 1,175.2 1921 21 1,070.3 1906
2 1,274.2 1897 12 1,162.4 1919 22 1,068.2 1936
3 1,264.9 1954 13 1,143.4 1951 23 1,067.2 1930
4 1,260.5 1945 14 1,116.0 1938 24 1,059.0 1890
5 1,250.4 1911 15 1,107.6 1905 25 1,057.9 1946
6 1,247.7 1916 16 1,105.5 1892 26 1,052.8 1899
7 1,238.9 1937 17 1,093.1 1909 27 1,047.7 1950
8 1,230.4 1927 18 1,080.5 1955 28 1,047.0 1932
9 1,192.8 1923 19 1,079. 3 1917 29 1,041, 9 1948

10 1,175.8 1910 20 1,078.6 1896 30 1,019.5 1912
...... Abbreviated---..-

1889~1948----- 984mm, year (Average for 60 years)

Table 11 Total depth of rainfall in a year : R,

Ry(mm/year)

Frequency Deviation
T(year) Observed Calculated by 98077997 (%)

1 — 980 -

2 990 1,030 +4

3 1,060 1,060 0

5 1,115 1,100 -1

10 1,190 1,150 -3

20 1, 240 1,210 -2

30 1,260 1, 240 -2

50 1,280 1, 290 +1
100 - 1,350 —

WE, F#EO 0.340, 0.20 X 0.07 B3 =20 m DERARDIT, 1TELAY
moe= a7t DIRWEEFHRT D LOICKRZIL D, (-1, TOMD, ok 2 fa= 3,10
F L0 20 oL Table 12 d1om iiciE <5 X 5 OFEfEERED 5 B,

wi, Cuk, o TSI ENZ bk isThor L, BB 3=0 C ofEXd
LCRIEPR AL Z L E TN FNOfEY 5 %,

Thbhb, BERXOPEEEE L s E Com & L0 n O, ET oy B8 e L,
FELOEENZEIND L &iT, ThbiEs Table 12 ducds &5 2 & S HERTREGE



No.6 FELCTAEFEELY) R 3 RETOREHRECELC 119

Table 12 Values of C, n and m for various curations
at Nagano City (H. SASAKD

(A)
Appllcalile(zmc}ﬁ)ratxon c d n m Empirical eq.
20 - 180 950 5 0.958 0.340 (2)
Near to 1,440 (1 day) 174 0 0. 60 0.20 3)
-7
Near to 4,320 (3 days) 80 © 0.50 0.17 4) li = CTm(t +d)
Near to 14,400 (10 days) 38 0 0. 43 0.13 (')[
) i ¢ (mm/hr)
Near to 28,800 (20 days) 21 0 0. 38 0.12 (s)ix ¢ (minutes)
525,600 (1 year) 3.0 0 0.25 0.07 (8| T: (years)
®B)
Near to fC:} year ty 1-n
tq (day) d 7 R\
’ -
2,21 2.21 53 Lo @ ooy ™
3 2.1 1.21 87 1.7 4y m lem
10 1.6  0.62 149 3.7 (g, =CT i
20 1.3 0.42 201 6.4 )’ R: Total depth of rainfall (mm)
30 1.2 0.36 260 8.8 (7 tq: Duration in day

MIOESIC L » AR bIEL 5, Fig. 5 127 OMIEYRRE5 b 0OTh 5, A
Xy, e 3-hr <SHE T, BEMOBNOMErRATE Y, Thllk
DE R T, ¢ SO GRS TR MBS b DRI ERE LT O
DT ELTHD,

Table 12 1 (8) X VB HHWES LV ) X VB HEMEL, & Table 9
L0 Table 1M WRT T L BEIME L 2D XA S EBDELNAEN, Ebi,
SO B\ TOWMBE AR R LH L LIkFEXE TS, Titibb, Table 13 (3,
—EAER O AR SRRSO e Re 50 THLAN, Ihikdbiil B WE

(Ry) ~JREE] %3kis B L 12 Table 14 %4, ik, b5 AOMENBERE FTO
DM Ry 2 [ T4 LENIM mm ] &\ 5 BHOBIE TS 5, 18-, 20—
ER KBS0 B AL X S, BEWCs VT, PElKH L Table 15
DT L ThBH, —F Table 1313, TOEOFABRBEE 1D THY, -7,
YT ABUKE I, Table 15 ORRERIC KT 5 HEZ LY, 72, 30 HEZT

*  Hmax = kiDmaz, Hmax = kCmax
oW Homax o LFHERERORA
Dmax : 1 BFREORK
Cmax - *‘3%?7([%’]?1:@ (%ﬁﬁ%ﬁﬂ BEuL3 ~4 HSBW)
L BIA, BRREE 1% ki =0.20~0.3220.28, k; =0.16~0.28220.2 Lik~LN7CD3,
iy Fig. 5 o R & HETIUE, BEkRL %,
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lable 13 Record of maximum monthly rainfall at Nagano City
from 1889 to 1955 (67 yrs)

Order mm/month Date Order mm/month Date
1 324 1897-7 11 259 1905-8
2 316 1945-10 12 254 1895-7
3 296 1937-7 13 248 1911-6
4 293 1917-9 14 232 1906-7
5 279 1896~7 15 228 1938-7
6 277 1952-7 16 227 1919-7
7 273 1916-9 17 225 1910-9
8 271 1903~7 18 222 1912-7
9 269 1930-6 19 217 1927 -7

10 267 1929-9 20 216 1891-7
......... Abbreviated..--ee--

Table 14 Maximum monthly rainfall : R,

Ry (mm/month)

Frequeney PR o
Observed Calculated bY 1 pss o012 D@"l(?o‘/t>1011
T (year) Roo = 24 X 1.3¢tg T 0
(tq = 20 days)

3 210 298 +9

5 238 242 i

10 273 264 _3

20 295 287 _3

30 310 301 _3

20 320 321 +0.3
100 —_ 349 —

Table 15 Mean of precipitated days (Wagano City)

Month  Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
Days 19 17 15 13 2 15 15 13 15 12 12 16

WHECTHLS ) LEEELNS, COHHEY L L2008 LHET B 2 28T SN B bIE
CHERTHREOD Co, m X0 n A URSTIUE, ¥ 0lES Fig.b X
h Table 14 tf Ky %) %, ZOHE, REFEMHOBMEC T 5 R, Hilc
RTZTELE D,

8. & 7 [

AIREC T, B, EEHC KT S [ERNR - - | ofEE=tes
Bl GEEFEENEU D\ TR R BD Te ), SAUE 2000 ~3 BRI h itk
SR B ANREL DO TH B, EEHE, bAETHRANoMF thH 5, LoL,
1 BRI ORI O LY, Fo%& 2wil, B LALLM SD T & st
AT FHE, Todtfcatifto mEyH L, e o il 2.5%, o
e

m.ﬂ?i&biﬁdg DREVHDTEA >, M, FWEoFELTEE S 5 5O HV
L, FHEHTPHOBKCHEBY BT 2L A EEND. TOX ) RHIKIC KT, H
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R I-D-F Bfe Az, SEERRNCY UBELHE > Z L TRERE L& <k
HELEETS,

22, BEEEEEHOBE-BHCE L TEBRL, R iAnons C,
mBI® n i, CHEERLL LY, FhbHoWHBHELEREEoER
Lo THHRA BRI, FORHEELNHELTE, 0 & R, A EEEE
25 RERLERY HOM S TN TEOETOEROF~ 7 Thh 5 L BHETH, ks,
FELTOBEARELN BN, FHORDLS L EBbNb, ok 2, Witk
MR D b oW IFO—E M 2ie o\ T, RO E S 5, SALoMkIER ]
TFHEEETH S,

WO, BROBE - EECEEY B Wi BERIGRTCEGCESEYET S,
ek ET, BEOBIICSARDOE ITathifo a8 AT SR 4 PRNER, BRIES
D2 FECERCHELET S,
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