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Table 1 Climatic water balance in the Ogouchi Reservoir Catchment (Part.1)

Water Month (mm)

year Dec. Jan. Feb. Mar. Apr. May

June July Aug. Sept. Oct. Nov.

! ot 30.8 44.3 68.2 144.2 164.5 187.0

1982 Es 11.3 0.0 0.0 2.5 47.2

1983 Sm 100 100 100 100 100
Ws 19.5 44.3 68.2 141.7 117.3 1

80.4
0
100
06.6

175.4 213.4 727.7 401.4 130.8 37.3 2325.0
84.1 106.2 116.2 78.6 43.0 12.2  581.6
0 0 0 0 0 0
100 100 100 100 100 100
91.3 107.2 611.5 322.8 87.8 25.1 1743.4

r 10.4  43.9 57.4 92.0 55.8
1983 Es 0.0 0.0 0.0 0.0 24.6

1984  Sm 100 100 100 100 100
Ws 10.4 43.9 57.4 92.0 31.2

98.1
68.6
0
100
29.5

149.8 144.7 197.8 97.8 82.8 52.9 1083.4
96.4 122.9 124.7 78.3 41.1 13.2  569.7
0 0 0 0 0 0
100 100 100 100 100 100
53.4 21.8 73.1 19.5 41.7 39.7 513.7

B 71.8 15.6 144.4 146.0 215.3
1984 Es 0.0 0.0 0.0 0.3 37.0

1985 Sm 100 100 100 100 100
Ws 71.8 15.6 144.4 145.7 178.3

92.5
77.6
0
100
14.9

532.2 204.4 129.2 221.0 84.9 66.6 1923.9
80.7 120.7 123.2 79.6 42.2 17.5 578.8
0 0 0 0 0 0
100 100 100 100 100 100
451.5  83.7 6.0 141.4 42.7 49.1 1345.1

Fa 16.9 19.5 36.0 152.7 104.1 2
1985 Es 0.0 0.0 0.0 0.0 39.0

1986  Sm 100 100 100 100 100
Ws 16.9 19.5 36.0 152.7 65.1 1

03.2
71.0
0
100
32.2

136.6 173.9 213.3 278.5 62.5 27.0 1424.2
90.4 107.9 115.7 82.3 40.1 14.5 561.0
0 0 0 0 0 0
100 100 100 100 100 100
46.2 66.0 97.6 196.2 22.4 12.5 863.2

& 100.6  65.7 48.8 122.6 39.5 1
1986 Es 0.0 0.0 0.0 5.4 36.5
e Vi) 0 0 0 0 0
1987 Sm 100 100 100 100 100
Ws 100.6 65.7 48.8 117.2 3.0

49.8
76.9
0
100
72.9

168.3 116.1 74.1 233.5 106.5 69.1 1294.6
94.3 126.6 115.5 75.3 48.1 16.3  594.9
0 -10.5 -41.4 51.9 0 0
100 89.5 48.1 100 100 100
74.0 0.0 0.0 106.3 58.4 52.8 699.7

Note ; P : precipitation, Es . actual evapotranspiration, 4S : the change in storage from one month to the next, Sm : soil

moisture storage, Ws . water surplus.
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Table 1 Climatic water balance in the Ogouchi Reservoir Catchment (Part.2)

Water Month (mm)

yeat Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov.

P 37.8 31.9 32.5 179.7 135.1 158.3 197.8 171.1 421.4 361.0 74.1 44.7 1845.4

1987 Es 0.0 0.0 0.0 0.0 33.9 74.0 96.4 100.5 115.7 79.4 41.5 7.9  549.3
> as 0 0 0 0 0 0 0 0 0 0 0 0
1988  Sm 100 100 100 100 100 100 100 100 100 100 100 100

Ws 37.8 31.9 32.5 179.7 101.2 84.3 101.4 70.6 305.7 281.6 32.6 36.8 1296.1

P 0.7 118.7 157.6 152.4 147.3 216.2 240.0 403.9 316.1 314.0 177.9 41.8 2286.6

1988 Es 0.0 0.0 0.0 3.9 47.2 66.0 83.5 104.8 114.7 87.2 43.0 20.5 570.8
a 48 0 0 0 0 0 0 0 0 0 0 0 0
1989 Sm 100 100 100 100 100 100 100 100 100 100 100 100

Ws 0.7 118.7 157.6 148.5 100.1 150.2 156.5 299.1 201.4 226.8 134.9 21.3 1715.8

P 22.5 79.7 119.5 140.6 143.7 95.5 87.4 173.4 324.5 417.4 147.6 243.3 1995.1

1989 Es 0.0 0.0 0.0 8.7 36.3 67.3 100.3 113.4 126.4 83.7 48.9 21.6 606.5
o 4as 0 0 0 0 0 0 -12.9 12.9 0 0 0 0
1990 Sm 100 100 100 100 100 100 87.1 100 100 100 100 100

Ws 22.5 79.7 119.5 131.9 107.4 28.2 0.0 47.1 198.1 333.7 98.7 221.7 1388.6

P 35.8 45,5 71.8 174.9 129.7 80.9 195.8 150.4 484.6 470.6 364.5 94.6 2299.1

1990 Es 0.9 0.0 0.0 6.3 40.5 74.0 99.4 114.2 105.8 81.9 45.9 15.5 584.6
e 4as 0 0 0 0 0 0 0 0 0 0 0 0
1991 Sm 100 100 100 100 100 100 100 100 100 100 100 100

Ws 34.9 455 71.8 168.6  89.2 6.9 96.4 36.2 378.8 383.7 318.6 79.1 1714.5

o 59.1 46.9 16.5 193.9 175.0 154.1 215.1 199.9 367.1 86.8 258.8 103.2 1876.4

1991 Es 0.0 0.0 0.0 5.2 41.0 64.6 8.3 113.9 114.1 78.8 42.9 16.0  562.7
] 4as 0 0 0 0 0 0 0 0 0 0 0 0
1992 Sm 100 100 100 100 100 100 100 100 100 100 100 100

Ws 59.1 46.9 16.5 188.7 134.0 89.5 128.8 86.0 253.0 8.0 215.9 87.2 1313.7

Note ; P : precipitation, Es : actual evapotranspiration, 4S : the change in storage from one month to the next, Sm : soil
moisture storage, Ws . water surplus.
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Table 2 Monthly mean water balance in the Ogouchi Reservoir Catchment, 1982-1992

Month

Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov.
P 38.6 51.2 75.3 149.9 131.0 143.6 209.8 195.0 325.6 288.2 149.1 78.1 1835.4
R 55.5 39.5 37.0 63.9 99.3 82.0 91.9 115.5 210.0 177.9 143.3 70.3 1186.1
Es 1.2 0 0 3.2 38.3 72.0 91.2 113.1 117.2 80.5 43.7 15.5 575.9
Ws 37.4 51.2 75.3 146.7 92.7 71.6 118.6 81.9 208.4 207.7 105.4 62.6 1259.5
Rn" 63.8 57.5 66.4 106.6 99.7 85.7 103.0 92.3 152.4 177.5 141.5 102.0 1248.4

St -26.4 -6.3 8.9 40.1 -7.0 -14.1 15.6 -10.4 56.0 30.2 -36.1 -39.4
P 3ehy -26.4 -32.7 -23.8 16.3 9.3 -4.8 10.8 0.4 56.4 86.6 50.5 11.1 1.1

Note ; P : precipitation, R : observed runoff, Es : evapotranspiration by climatic water balance, Ws . water surplus in

climatic water balance, Rn : computed runoff from climatic water balance, St : storage term. All values are

expressed in mm.

1) Rn=<l)x Wn+(l>z>< W,,_,+<L)ax Wag+ = » » o

2. 2 2

2) BSt=F2(St)=Z[P—(Es+Rn)l,



Calculated runoff (mm)
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Fig.5 Correlation beween monthly calculated runoff

and monthly observed runoff



Vi 8bYIC

AFRTI, RERBRMEL L, W RS
EDERIELME CHIR DK - LI LIEFIAH S

Tw

B TMRFHIRPEIE DR 2 BET L 72, ol

7K TR HI5E0 S LT W 2 BFERD /N ] B 7k it

DUk R E L, Z2ORYMELFESI, ELHER

BERDLEBLOTH 5,

O D 4Fprk & 12 1,083.4mm~2,325.0mm T,
Bk B DERILH KRS .

QFERMEI & 2 FFME (R/P) 37 Y XHKS

@M DOIFEIX2 AL 3 H,

8H t 9 HORE/KEIC

& o TAL, KX 10 A2 6 RDKED K &
TIAEL 5.

@FR O A JRH R & ARERD AT £ oM
BRI, 0.88TH 5.

@FEPEFTH I 51.2~78.3 %, FHEAEFHRIZ
53.4~74.5% TH Y, PHEREFRZNEN
63.5% L 66.5% ThH- 1.

@LiL@LBL Y, WED L CAEREIHFO L,
DPOMMEN DL CRETIE, SRR EE
PR R ROHEE VA S5 2 L&KL
TV5,

¢, KRB (E=P—R)435.5mm b 843.8 AFREHED 5 2bic b, TIERFIEREOHH E
mm Fﬁﬁ ‘:Qﬁ? 6. NS5 ‘x_izgk 3 o K&ﬂ(i %E(::?ﬁ%kﬁﬂ@%ﬁt’?lﬁé L, COHPMHBYTEH
. X . ) . IS
1,500mm LI F 2B E, K@ EIRIC L 5 4E5 (1996 % 6 H 20 0 Z4)
h#E (Ws/P) &—EZ&REHE (Es=570mm) O (19964 7H 15 H =28)
R B> TELT 2 fEm%ZRT.
EH L UBER 10) /bk 9 (1982)  ZHE)I| s O FE—F - AR O -
1) EF #(1966) : IEEAR DKL DR £ A%OHR T—. FIEBRRE R E B LRE, 23, 137~146.

2)

3

=

4

=

5)

6)
7)

8)

9)

. KFIELE, 48, 1~18,

HERR 55 (1969) : ZKUSBBIMEDREEE (=D v T, HOREK
BRFHIEH MY, 13, 129~137.

Benson, M. A. and N.C. Matalas (1967) : Synthetic
hydrology based on regional statistical parameters.
Water Resources Research, 3, 931~935,

#HF IEQ976) © HADKINZ—HRE £ R —, L
IER¥X ¥ No. 56, 95~125,

HERR B B (1971) D AU B IO FGFM
FiZo T, MIEEFGE, 44, 347~355.

A48 4)

EHNS 1/25,000 O & 4 - B #EAGEE (AAM
BB I HKED)THELLLDTH b, KO FEEE
BREMEELE L > TRDI, Ay ¥ 2Dk 5cm
Thas,

RBHMRERE (1986) ( [ZM)IGE GE2MWAR, B
SRR | BBABHRRSR, 89~112.

HIFIERL (1967) @ BIMCHE 5 O KUK 53, HALiEE, 19,
165~171.

11

-

12)

13)
14)
15)
16)
17)

18)

19)

FILTEAE (1989) @ /KR 4 it T O B IAT HAFE O i
FET (1) —/NAINZ L0008 & IR X 2k e b L L
T—. "M Feay— (AARKIFESE), 19-3,
189~196.

FZLTEAE - PRIRITE - BEWEAT (1985) @ & Atz 3o 4)
5 RIATE AT, 4 Food— (AARKIFELE),
15-2, 78~84.

Hi#8 5)

Hi#8 5)

i 4)

#H IE (1980) : [BARDK—2 DR L OFFE—] =
HE, 70~71.

AR — (1989) : /K4 (water year) (=PI 2 i,
MR ZE, 30-1, 45~53,

Mather, J.R. (1974) : Climatology-fundamentals and
applications-, McGraw-Hill, 132~156.

H)IEE (1968) © ZME)IFiR I 31 5 /KK L iR DZE
fLzou T, HREHEKRF WA LFRESEE, 12,
103~120.




REGIONAL STUDIES Vol. 37 No. | pp. I~10
1996-10 ISSN 03896641

20) FHii4E 4) 24) B0 R-HFIEH (1953) @ HAROTURAANEDFEE
21) Kayane, I. (1968) : Variation in annual runoff ratio. {LARaX. HbPEERERR, 26, 110~121.
Freiburger Geographische Hefte, 6, 25~32. 25) Hij#h 19)
22) 48 5) 26) ¥ IE (1975) : A& e D ZEENIOKCRFIZ DO
23) Thornthwaite, C. W. (1948) : An approach toward a T. SMIEKRZAXFEMRATER, 12, 23~32.
rational classification of climate. Geographical 27) Wi 19)
Review, 38, 55~94, 28) Wi 26)

Water Balance and Runoff in the Ogouchi Reservoir Catchment

Hea—Kun YANG*

This study aims to check the accuracy of Thornthwaite’s method used frequently in the water
balance calculation of basins where the data on runoff are insufficient. The Ogouchi reservoir catch-
ment is selected for the study where the long records of acculate runoff measurements and several
rainfall stations are available. The data were taken from “Annual Report on the Operation of the
Ogouchi Reservoir” published by the Waterworks Bureau of Tokyo Metropolitan Government.

The results are summarized as follows.

1) Annual precipitation fluctuates widely from 1083.4mm to 2324.0mm.

2) Annual runoff rate (R/P) calculated from the observed river discharge varies widely. Annual
evaporation amount estimated from the observed runoff (E =P — R) is between 435.5mm and 843.8mm.
Annual runoff rate (Ws/P) calculated from water surplus in the climatological water balance varies
along the line of annual evapotranspiration of 570mm.

3) Soil moisture storage originates from the precipitation in February, March and August, September.
Soil moisture decreases in a period from October to the drought season of next water year.

4) Correlation coefficient between monthly calaulated runoff and monthly observed runoff is 0.88.

5) Annual observed runoff rate is between 51.2% and 78.3%, annual computed runoff rate is between
53.49% and 74.5%. Annual mean runoff rate is 63.5% and 66.5%, for the observed and calculated ones
respectively.

6) For the above reasons, climatic water balance by Thornthwaite’s method can be applied for estimat-
ing the mean runoff where the hydrological date are insufficient.

* Graduate Student, Rissho University
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