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Table 1. Area rainfall putted in order

Dura- Area (km?) Dura- Area (km?)

(t}'l‘;;‘ Rank) o ‘ 150[ 300 466.1’ 700 ’ 1000 [1571.3 &‘S‘ Rank| ‘ 150[ 300 1466.1' 700 ' 1000 ’1571.3
1| 430 23.0 221] 211 19.2] 174 145 1 |127.0/115.4/ 114.1] 113.0] 110.6| 104.5| 91.8
2| 300 227 21.0 19.6 18.8 16.6 13.8 2 1095 97.6 96.1 92.3 835 77.6 67.5
3| 260 224 205 19.0 17.0 155 11.2 3 |106.0 94.0 90.5 9.0 80.1 74.0| 60.0
4| 260 18.8 182 175 165 145 105 4 | 855 83.3 825 8.1 77.5 659 49.7
5| 255 182 16.6 14.9 13.2 12.0, 10.4 5 | 845 651 564 55.6 53.7 51| 46.4
6| 240 177 14.6 131 124 117 84 6 | 79.5 58.0 55.9 51.2] 50.5| 49.4| 445
7| 215 15.6] 144 131 11.2 102 84 7 | 71.0] 535 51.5| 49.4] 47.6| 45.3 41.9

1 | 8| 180 126 110, 104 98 94 82 8 | 8 | 61.0 524 50.6 47.4 46.1 44.6 41.7
9 | 165 12.0 108 102 9.7 89 7.4 9 | 605 524 49.4| 44.4| 42.4] 38.3 34.6
10| 160 11.0] 104 94 91 88 7.3 10 | 55.0 52.0 45.3 42.8 41.6 382 344
11| 160 109 103 9.3 86 84 7.1 11 | 550 47.1) 437 42.4) 39.1 37.3 331
12 | 155 108 95 92 82 7.4 6.3 12 | 480 5.9 42.1| 41.1] 36.1) 31.6 284
13| 155 105 94| 86 75 64 45 13 | 45.0| 40.6| 38.9 38.0 34.4 29.8 244
14| 120 97 91| 79 66 59 4.3 14 | 430 345 32.9 31.9 30.3 285 21.1
15 120 9.7 77 67 61 5.1 4.2 15 | 355 30.3 27.6 26.0 24.9 233 20.3
1| 700 465 425 36.6) 341 317 27.5 1 | 166.0] 149 4| 147.6| 147.2| 142.5] 136.3 121.0
2 | 570 36.8 35.6| 344 33.0 31.1 262 2 |150.0132.3 124.9| 121.2] 116.9| 112.6| 101.9
3| 460 365 35.0 34.3 330 29.4 205 3 123.0/116.0, 112.5 110.0105.0] 94.5 79.0
4| 430 352 33.0 310 200 255 19.8 4 |115.0105.6/103.1) 98.4 83.2 70.8 60.3
5| 410 316 27.4] 24.9 230 222 195 5 | 995 787 737 715 69.9 67.0 53.6
6| 360 280 261 247 226 209 14.2 6 | 850 765 680 62.1 60.8 59.3 52.3
7 | 335 25.4] 246 235 207 17.3 14.2 7 | 80.0 72.8 659 61.6 557 54.7| 48.8

o | 8| 330 254 229 193 17.8 159 138 12 | 8 | 79.5 63.0] 62.5| 57.6| 55.4 53.1 45.3
9 | 275 22.8 204 17.1 164 15.6 13.6 9 | 71.0 62.0 58.1 57.1 55.4| 50.8 43.4
10 | 265 19.1] 180 16.9 155 15.1| 135 10 | 65.00 61.0| 580 55.3 53.3 49.3 42.2
11 | 235 182 17.6| 165 15.4 14.6 12.3 11 | 65.0 588 566 52.1| 52.3 489 407
12 | 230 181 167 161 152 13.3 117 12 | 645 56.3 537 52.1 50.6 434 40.0
13 | 225 17.5 16.2 159 14.0 12.1] 8.5 13 | 63.0| 56.0 51.5 46.4 455 37.3 310
14 | 185 16.6] 15.3 134/ 11.1] 9.9 84 14 | 53.0| 390 37.0 359 355 33.8 297
15 | 185 14.7] 11.9] 109 104 9.8 7.9 15 | 47.0| 389 364 358 344 326 266
1| 820 67.8 665 65.4 64.2 58.4 511 1 | 221.0) 186.0] 178.3] 177.6) 175.1] 160.2 151.3
2| 73.0 63.1] 60.5 57.0| 54.4 52.4 43.6 2 | 188.5180.7| 175.7| 171.0 166.6| 160.8| 143.6
3 | 685 58.8 56.9 559 50.9 43.5 36.0 3 | 179.5| 156.5, 153.5 151.0 144.0| 133.5| 115.0
4| 640 55.0 52.5 52.0 49.5 42.9) 32.6 4 |127.0 1155 111.2 115.4) 84.3 80.3 73.2
5 | 57.0| 44.5| 40.00 37.6 364 354 31.3 5 |127.0,108.7 98.0 91.0 84.1 79.0 71.6
6 | 55.0| 41.0 389 37.4 351 31.4 269 6 |124.0] 96.9 88.2 86.6 79.3 76.8| 70.4
7 | 500 30.6 384 31.4 303 282 257 7 |122.0] 90.8 86.0] 78.4| 75.8 73.6 65.1

4 | 8| 440 355 327 304 289 28.0 243 24 | 8 [105.0 90.7] 832 78.4| 66.4 64.8 59.9
9 | 425 346 31.0 29.9 286 269 24.2 9 | 1025 905 818 75.1 66.0 64.0] 59.8
10 | 41.0 34.4 309 29.4 281 26.7 22.9 10 | 945 705 695 72.1 64.9 580 59.3
11 | 36.0 30.9| 304 29.4] 26.6 26.4 22.8 11 | 820 69.9 67.2 65.7 62.3 57.1 53.3
12 | 340 30.6 206 289 259 248 200 12 | 780 69.1 644 62.9 59.4 56.6 52.6
13 | 310 29.4 27.6| 26.9 24.5 20.8 15.0 13 | 73.0| 66.1 64.0 61.6 59.2 55.0] 51.1
14 | 29,0 22.1] 20.1| 19.6| 18.8 17.9 14.2 14 | 710 64.8 622 60.6| 57.5| 54.4 46.9
15 | 265 22.0 19.8 185 17.6] 15.9] 12.9 15 | 69.5| 63.7] 61.0| 59.6| 57.2 52.8 44.3
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Fig. 2. Areal rainfall on probability paper by Thomas plot.
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Z DOWIBIC #5075 DAD B #7123, 1961~19754F %
TO 15 FHDOFERERABFESEL T B EELHR
S HAED, Thb—#ERIC-OWT, FUkR 25 #4,
TSt 16 M S OB IERF IR RE R Y B W 2o 2 DI
BT b ORNEBNMEAD B - Lt b0, B
EHPTHET LT o h, B AF R B IRk
D, HHVCIRPOLS, FEOBBRLLIALIBIL
TV5%, ZOWMIEEHBEHEM S Y Fig. 112577,

3. DAD B

3-1 DA @&t

TN B0 D RERE & i & & OBRE AN 54,
HETIRE G- BRI LERDH B, LL,
FECHOhIENRIHSEE TH B, - OMETE
PO TBCEEWNRE R HEE 3 5103 2 DL S B 25,
ZIZTRT 4 — e VIR —IERERE X O THEHR
L, Horton D@ E&#HDD > CHEET 5,
U, EEIBERCOWTTF s —w YR LD
TR ERELRD, ChbOBENS MRS &

BRIEEC EEZ DN BEER 2 #EHEY, Thbic
DOWTENEREZ A THREFSRER R,

ZOFEEEREOBEECEL, HEEmE L L T 190,
300, 466.1, 700, 1,000 35 X ¢* 1,571.3 km2 #EEL, =
B OEERE SV T DA BHaFofc.

3-1-1 F—tviElLkd DA RBF

B UDEHEA 11 7oy 72580, ThEho7
oy 7 DEEREYRD, HEKPEEFEEY b
PEEEEZAL, Ch b PR EZIERIEEL /2,
W, ERE TS L OMESIRR & & i EETERC /T B Tk
R AR R DT,

S oI LR TRO AR EHE O FEREY K E
WO 2 A& Table 1 Lk b5icich, ThLE
B b —=2ETFey +35¢ Fig. 2 iKbb, =
FUTBIRER IS EREEL, oA kibEo &
RN TRARLAS, EEER S & C—GHERIS s L
T3 ELFDHBRD,

F 7o SRR 30T 2 M T & & URTE SRR O
PPy D% i 1L & & 2 finiz 2w T Table 2 i3,

Table 2. Area rainfall (P/P, value)
Duration Rank } Area (km?)

(hr) f 150 300 466.1 700 1000 1571.3
1 1 0.53 0.51 0.49 0.45 0.40 0.34
2 0.76 0.70 0.65 0.63 0.55 0.46

2 1 0.66 0.61 0.52 0.49 0.45 0.39
2 0.65 0.62 0.60 0.58 0.55 0.46

4 1 0.83 0.81 0.80 0.78 0.71 0.62
2 0.86 0.83 0.78 0.75 0.72 0.60

8 1 0.90 0.89 0.88 0.86 0.82 0.72
2 0.89 0.88 0.84 0.76 0.71 0.62

12 1 0.93 0.92 0.91 0.89 0.85 0.75
2 0.83 0.79 0.76 0.74 0.71 0.64

24 1 0.84 0.81 0.80 0.79 0.77 0.68
2 0.96 0.93 0.91 0.88 0.85 0.76

Z DFEERIC KT 5 TR EOSE 1 frofEx A
WO, RkGERE LB oM SR AN ERX L LLT, £
DA LOTIRER E OB TR L e o i
Fig. 3 Th 5, “hiTL?&FEERE L Ok SRS
OBEME & L FIREERER2ECBIT 5, fxil,
Hi S TRENC R U ISR R Ol 4 B, ARSTRER 1 A
IR L TR 400 km? T, ThODHIZ 05 %RL T
0, F oMk 24 BEE, TEREAS 1,500 km? o & ¥,

PR B OGS 1 Mo g R AR5
iz 015 X h/hE Lo T B,

O F R & LV SR & USRS & & DR
BRE %D & PP offix, EEEROBINCAE TE5ES
BBy L5, WE—HBEROKRE\EEY 4
EFRO PP ofixrT & Fig 4 o licik b, —
W OB RENELR, FBRKOBRHREEEE IS
el
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Fig. 3. Relation among areal rainfall, area and
duration (the ratio of areal rainfall to
maximum point rainfall in one hour).
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Fig. 4. Relation between area and P/P; value.

F e Z OBFIROMK R EOB BRI E LT
VBT DERERBOR I MHBIIE AL EE 20D
i aE 2 HHERD D,

T, RUDREEEREOE LD PPy »ff
% Fig. 5 wid, PP OEGMERR 1, 2Bt
T, TEEOHINC &b v aBic g LT % okt
L, 4, 8, I2ZERIC 2L T Z DA BTN R, F72
R 24 B o PP, fEi o ke 3 o & 13 R
5,

F 7o 2 O BRI 35135 1,571.3km? @ F/P, #
A DFEEEBAD PP ISR ZDETAKRE, &
HLTUREE K E - DIZ U CRERS R DRSS 9 AV
IV EEL2bRE,

Zh D PP fi% Horton KIZHTELD THE a
BELU B EHHEE LA,

Horton &, P/F, = exp(—aA?f) (1)

P/ Ps

O 1hr o
® 2hr
A 4hr
0.2 A 8hr
D 12nhr
H 24hr

o

0 150 300 4661 700 1000 15‘71‘3

area( km?2)
Fig. 5. Relation between area and P/F; value
by Thiessen method.

I P HUKPIORAKME TR
P: W A OWBHIEWRE
a, B HRE

THOEELIMEF 2000 PP EDFEH L1 DIt
TL R AR fce TOBBHEIMBSIVEL 2DFEHD
FRFROHER a B% Table 3 TiT, b &
MESERF R DSERIE & HEEEDOELERE F T L 72,
T

1 | P,— Pi]

F= 5 %~ pr X100 (2)

I Pii SZEME, P HEEME, N: F-sK
EC, MBS LD e, 8 X0 BTSN E & HEE
LT&a3 & Fig. 5 ekt s iRt L 5 b,
DAl X b kel © & ofEZEI, WIhd 4% KT
HOBEEENBE G, I REOEK a 38 XU B 2R
& DBMRTHEERIC #i< & Fig. 6 &7h, H1fiic
DTk 24 BRI ZER VT Q) KD & S 1ieffhfl
B IO BT DB & AT DA, I EF2M0D
FHDOBHETES D EHRE L,

a = 0.193 £~1.533

B = 0.253 0310 (3)

(¢: hr) }

O a BEHPCTERMME L HEE/EOBEE F I
84% tich, LaL, P oOEMBCHTAE/IPIEL
YiHfE (0.397) AVTHIL 2z /ewbosE X
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Table 3. Coefficients of Horton formula by Thiessen method
Duration (hr)
Case Cofficient 1 2 4 8 12 24
a 0.180 0.068 0.026 0.008 0.004 0.038
Rank 1 B 0.235 0.357 0.372 0470 0549 0.292
error (%) 3.76 1.59 3.10 2.62 221 2.16
) a 0.043 0.038 0.012 0.005 0.003 0.020
Rank 1 & 2 8 0.407 0.410 0.502 0.590 0.638 0.390
| error (%) 3.69 381 372 261 2.37 2.37
105 U HEBERERT 1 BEECIE 1961 4F & 1966 £E %, MkiR:
82: ] 2 RS C i 1966 4F & 1975 4%, MkHTh5 4, 8 BT
- (311962 48 & 1966 F-%, 3 & UV RESTRERS 12, 24 RS ©
B 0AF4 i3, 196248 & 1975 G % SO ST AR C AT IO &
o _— YEE L, #EEERCHT 5 MR ay 7 —
021 2 vk E FREC LRk Table 4 KR L, 581 2> PIP,
OfE% Fig. 7 Wi,
01K T4 — e VB X D5 L REREEOMING & &
008 PP (B G BBIEIC B LTV 525, 7 4 — & VIRIC
006 HATHEBEESRBANE <, LisioT P OfED
0.04f BF2RE -, 2 AU BT S R O R B A SR
003 IR DENTED D EELLRS,
002 F 4 — & YEOHE LT Horton RiICH Tidsd,
a T a BIV B EHBHTHE Table 5 DX 5T/,
001k ThEh PP OfEixH# 3% & Fig. 7205 i
0.008[ ET5 B,
0.006[ BB CHB & 7 4 — v v BT X B2, B F
0004 APNIKEEERRC L8 b, LLaktotp
0.003f © rank1 A HRRIOBIRE L TEDARBERIISIMIC S\ oz s
0002+ A rank 182 BB L ETEBEOBEAET4% i), 54 —w viE
AR TEEDB W LR D,
0'00141 1 1 i 111111 [ | 3-2 DDWﬁ

-—

2 4 8 12 24
duration (hr)

Fig. 6. Relation between duration and
coefficients of Horton formula.
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Table 4. Area rainfall by isohyetal method
2
Duration Rank Area (km !

(hr) 0 l 150 300 ‘ 466.1 700 1000 | 1571.3

1 1 43.0 225 20.6 19.8 18.4 16.2 124

2 30.0 21.0 19.8 18.0 16.0 13.8 10.3

2 1 70.0 46.5 41.3 385 345 30.2 26.5

2 46.0 35.3 34.5 336 325 29.5 20.7

4 1 82.0 67.5 66.5 63.6 62.0 575 51.0

2 73.0 65.0 61.5 59.5 55.8 47.0 344

8 1 127.0 110.0 110.0 109.6 107.0 100.5 88.0

2 109.5 922 90.5 84.1 77.0 68.5 52.3

12 1 166.0 147.6 147.0 146.2 143.2 134.6 120.2

2 161.0 128.5 116.5 1115 108.5 105.5 100.3

24 1 221.0 182.0 181.0 180.5 178.5 169.5 151.8

2 188.0 180.4 168.5 164.0 159.8 1544 1433

P/ Po

02}

® 2he
D ahr
A 8hr
O12w
B24nr

00 150 300 4661

Fig. 7. Relation between area and P/P, value

700

1000

area { km?

by isohyetal method.

BT 1962 4E 3 & TN 1975 4E D X 5 I fEBERER 1, 2 B
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B hE L, RO E & & OFTHEEOXE S
BIXER LB T e,

B o THRIROUAK B A RD B oD ORREFREOHE
Hizit, —WZ &0 1S 135 DD o474 6F, #
BISEEEP DR R I X OSSR FTBIC I L O Hisie
FOTELTE Y, HRHERACRELE S LEETE
3R EEREEE 2 V- C DD ik o B 21T -
foo THBRETTEE OB % MBI H = &1C Table 6
s,

BrRisREERY & LT, —#Z Sherman &, AHAF
X8 Talbot XML ERAXNS,

ZRBDORE DL TERAREL,
DEEMEHHTT LI

Sherman 3,

I = 332,0 t~0.4%,

n

B2t FT X D&

F=47%

Table 5. Coefficients of Horton formula by isohyetal method
Duration 1 5 4 8 12 o4
(hr)
a 0.165 0.063 0.026 0.017 0.012 0.048
B 0.261 0.372 0.379 0.379 0.414 0.254
error (%) 494 1.01 2.26 3.25 2.66 2.80
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Fig. 8. Relation between duration and depth.
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Fig. 9. Maximum rainfall intensity.

Table 6. Maximum point rainfall
Duration Maximum rainfall Date Station
(hr) (mm)
1 435 Aug. 20, 1966 NISHIBIE
2 70.0 Aug. 20, 1966 NISHIBIE
4 82.0 Aug. 20, 1966 NISHIBIE
8 128.0 Aug. 3, 1962 OCHIAI
12 166.0 Aug. 3, 1962 TOMAMU
24 224.0 Aug. 24, 1975 MAEFURANODAKE
4 ¥ & & LT3,

AR OB 5 O 72 25| EFtE o DAD fi##;
Ao ERAYENTALRD L OIS,
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S EFMBRTERGTRGD, BRI G A2 LT
W5,
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frc N THB &, Fig 3 1I0md X 5 R FUSERE s L O
BegTas RO MM L FURTFHRERE LVVET2mRL
Tvb, T, ZORIMARKRE &R R IO
AEWREOHRALT, DADHME Y Z 7{bLicdb DT
Hb,

3. REEEREME L oHUSREC ST B RS RE D
H BB A LTk b, Horton Ric & ##H

4. Horton i<k} R E a, B IIREGTRE 24 BER
IR EFHICHHOME L LTEbIh 5,

5. SWEREC X 2RI ANREOHE AL
EEAYETLLERK, STWERLHEBEABENSA
BREAND D, FERLCOWTRET + — & VIER L 285
EIATHIRCPERENEG /P EI Lo » T 2033 L
EIED LRI,

6. ZHJEMRIRO L S RE\VIE CERERESL K
DB E, BASHIMI L D EFRBORBRTFEREEE
LB THBD TNSWERZR LT 2BE S,

7. WIRPIDOARSTER] © BORRMEREE 2~ v T,
Sherman i k5 X OABFHORMEERCH TULDH S &
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1. beEMTE TR HERNEE O DAD #H7
— L ¥iEE O R KM E BT 2 TFE ()—, do k&3
g, 12: 1-13. (1980).

2. AR FE-xIFPE: DA MERKORR, £+, W
ELORLBFHTARE LTORKILKECET 5
72, BRF 53 L BB R GREATIE) #4538, 1979

3. AR E-AIBE: NEI - FEWKD DAD
g, Mt

4. BELRES:
1979,

5. HALASB2LHEEARR: SEEE, LEHE DX
% Vol. 5 No. 10 p. 9 (1961) %,

BFELRA~VIFFy 7, p.965:

Summary

The present investigation is concerned with
DAD analysis on specific discharge of flood on
the upper basin of the Sorachi River.

1. Calculation period of areal rainfall is short
as 15 years, but the distribution pattern on the
probability paper shows probability distribution
in each duration though it is not clear.

2. As to the first ranked areal rainfall in each
duration in the study basin, average amount of
areal rainfall in the basin shows a remarkable
decrease according to the increase of the width

and length of duration as shown in Fig. 3. This
chart is also the synthesis of the maximum rain-
fall, duration and areal rainfall graphing DAD
into a figure.

3. The proportion of the areal rainfall to the
point rainfall in the basin in each duration shows
exponential functional decrease to be well available
to Horton’s formula.

4, The coefficients, @« and 8 by Horton’s for-
mula, are both shown as function of time except-
ing 24 hours duration.

5. In estimating the areal rainfall in the basin
by isohyetal method it needs a great of work and
moreover, there happens at the same time indi-
vidual errors in drawing rainfall chart. Comparing
this result with that by Thiessen’s method no re-
markable difference is found although this shows
a little smaller areal rainfall.

6. In calculating areal rainfall in large basin
such as the upper basin of the Sorachi River,
unbalanced rainfall distribution is often seen and
it shows small value in calculation of the areal
rainfall in the basin.

7. Making use of the maximum rainfall inten-
sity in each duration in the basin applied to each
of Sherman’s and Kuno’s formula favorable adap-
tability can be seen.



