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Studies on the Catchment Areas and the Retention
Time of Dammed Lake Ono
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In order to clarify the mechanism of lake eutrophication, the authors have investigated the
limnological characteristics of dammed Lake Ono, Ube City, Yamaguchi Prefecture, since 1981.
As a part of the studies, the present paper deals with the catchment areas and the monthly re-
tention time ( T m) and the annual retention time ( T ) of the lake. These retention times
were calculated from the storage and the inflow of the water during 1966-1983. The results
can be summarized as follows: 1) The catchment area is 320.2 km? of which 51.8% and 32.3%
are occupied by River Kotou division and R. Oota division, respectively. This area camprises
a population of about 18,600 and about 28.9 km® of the rice field. Akiyoshi limestone group
spread over both the divisions is 19.6% of the catchment area. 2) The maximum daily inflow
was 436.6 X 10°m®/day, and the mean annual inflow was 0.368 km®/year. The inflow changed
seasonally with larger values in summer and smaller ones in winter. 3) The great substitution
of lake water occurred only in summer, with Tm of less than 5 days. The mean values of Tm
got shorter to about 10 days in summer, while longer to more than a month in winter. 4)
The annual retention times ( T ) changed irregularly year by year, indicating mean value of
17.5 days during 1966-1983. 5) The eutrophication of this lake water would be largely
effected by the inflow which is enriched with nutrients originated from the catchment area and
also by the retention time which is not so short that phytoplankton population might be diluted
out and not so long that nutrients might be depleted in the euphotic zone.
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Fig. 1. Location of Lake Ono, Ube City,
Yamaguchi Prefecture.



IO AR & B TE 187

AW O UL AT 320, 2 km®C, 209 BITHUIR A7 51,

8%, KHEIIXAT32.3% % HdTwb, ZALOWKIZE
Hﬁmkﬁ%@% FONEIEHE LD

UFIEHRIAGE Y, Ali~okk
wk%ﬁihlmt s Do SRABOGLIE A S KN [Z 2 I
T %4 20 kmP OIS, YIS B RGO T Ko
& A SIERUNKAZ AL S D, TEUNR & K E RS 35
W HIR B G MASE O LTk FhF R 35,

FehS o T K %
R AR L

Table 1. Catchment areas of rivers pouring into
Lake Ono.

Name of river Catchment area

and lake (km®)
R. Kotou 166.0
Akiyoshi Limestone 58.9
Others 107.1
R. Oota 1036
Akiyoshi Limestone 3.8
Others 99.7
Lake Ono 50.7
R. Zoosa 10.4
R. Fujigase 8.9
R. Hanaga 3.3
R. Ashikawachi 3.1
R. Kurckawa 3.0
R. Fujikawachi 1.4
R. Nyoiji 1.9
Lake Ono 2.4
Others 16.3
Total 320.2
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Table 2. Population and rice {ield areas in three divisions of catchment area of

Lake Ono in 1984.

Catchment area Population Rice field
Name area number density area proportion
(km®) (no./km?) (km?) (%)
R. Kotou division 166.0 8,268 49.8 11.2 6.7 -
R. Oota division  103.5 6,795 65.7 10.6 10.2
L. Ono division 50.7 ca 3,510 ca 69.0 a7l ca 14.0
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Fig. 2. Distribution map of three divisions of the catchment area of
Lake Ono (River Kotou, R. Oota and Lake Ono) and Akiyoshi
limestone group. a: River Zoosa, b : R. Hanaga, ¢ : R, Fu-
jikawachi d: R. Ashikawachi, e,: R. Nyoiji, {1 R. Kurokawa, g :
R. Fujigase.
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Fig. 3. Daily inflow (A) into Lake Ono and rainfall {(B) in the catchment area during
May-July in 1983.

Table 3. Annual inflow in Lake Ono

25 e during 1966-1983.
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Fig. 4. Seasonal change of mean monthly inflow 1973 0.274
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Table 4. Frequency distribution (%) of monthly retention time { Tm) and mean
monthly retention time ( T'm) in Lake Ono during 1966-1983,

Month Tm (day) rm

0-5 5-10 10-20 20-30 30~ (day)
Jan. 0 0 111 389 50.0 28.7
Feb. 0 0 50.0 44.4 5.6 21.0
Mar. 0 0 611 27.8 111 20.8
Apr. 0 22.2 50.0 111 16.7 185
May 0 0 50.0 222 278 26.1
Jun. 56 27.7 33.3 167 167 196
Jul. 2.2 44.4 16.7 5.6 iLl 13.1
Aug. 5.6 11.1 111 27.8 44.4 319
Sep. 0 16.7 500 20.2 111 199
Oct, 0 0 16.7 389 44.4 308
Nov. 0 0 111 222 66.7 37.8
Dec. 0 5.6 222 72.2 36.6

Table 5. Annual retention time (7°) in
Lake Ono during 1966-1983.

Year
(day)
1966 14.3
1967 14.8
1968 26.5
1969 16.7
1970 18.1
1971 17.6
1972 13.0
1973 20.8
1974 21.9
1975 169
1976 169
1977 182
1978 23.3
1979 16.3
1980 99
1981 15.5
1982 19.7
1983 14.1
Mean 17.5

Table 6. Annual retention time ( 77) of multi-purpose
dams in the neighboring areas in 1979,

Name of T

dammed lake (day)

Ozegawa 383

Koudou 9.4

Sugano 129.4

Kawakami 80.5

Koyagawa 74.2

Sabagawa 731

Abugawa 98.1

Daibou 63.8
3IHC, — T HRIBOTH L, £FIBVLTRVE
AL % 4\ L7

D B, BROIIIL BT B A o8 R I f"i %R0,

Table 5 (253 Lf:o F ORI 19684 0 26. 51, kR

19804E.0) 9, 9H C, HBHADH 2. THTH » 72, T b

DAERRIEM ONEIHIE 17. 50 CTh o 72,

AWM O BFAEAET H B HI Y L OEMHE % Table
SIZIR L7z, Se LIikd D &, KMo, W
WY LD WTRE L, WY Lo/ /TISHHS L,



AR YR IR & PR 191

4. % 5=

NEF DA O 20 % 1SR HF R IR EE T O S
Tud, AL, FRE D225 1 0K TSI T S,
PR IRBIIE DS 5 ) Tl Ca? M DV o & %
Wik L, 20B1E LTI DM Clma/l) % &iF
Twrd, Cal® M 75 > 7 b v O s o gt
W, F 70K pH RIS S LM AR L, ZOlE
BTG vy BRI E eSS TP, &
S, FREN@ERE A 2, AN
Ca®" B & URBIEO BRSSP RTHL I L 2 MELTL
Bo BLhD, SED Ca® 2 & LKA L, H
WTF >y b DU L R T BRI R A TV DD Lok
WO 2 RO~ D TH B LA SN,

ATFFEC A 72 SR TR 5 e A % 190 B b C
b Bo HIE' I, HIEOS CATF AW BN I
KIBEATL, TOZ&EPMBONRESGEFRBEIZL TS
KAE DTy B & i~T B, TAGEHBER %12 & A
EE I T WARB OB AR 1E 18,600 AR ASEG L,
28, 9km® O KA H ASIE AT Tur B (Table 2)o #0 H HIE
HUNR 2B TR AT 045% & AN TR 0839 % A5
A LTV ABDT, NPHOREMEOUHRIRLE <,
5, ANBFMIR & RHUNR IS BT, AEEEE & R
WENERTHLD S, BHRENHEINNR LD bE5nS
LA AN D,

SommiR I = F L IZ BV TS v 4 kL B
B A S LT A3, WER 10 %82 BI04 5
DI LT Wby, & 25 CARMND B 2 MK OFHR IS 1,
FNHHNEEYCH L 6 A7 HTHI0HMHETHY, 5
HUTFOREE IR ChHDb, LT, ROk
T o b ABEAS, WROWHTIEM AT 2 Ik AR
RG2S A EbE Y b DL Bbh
bHo L LA, WIZWIKOBA ISRz R, #*
AR B4 B AT U 7o SR S i S R % &
HAOND, F LT, KEHD S % RO NI T A AA
6 AR L, BIAROSIITECECN & 5 SR T AR
SN 9HBLUI0AITIE, HIKOURIEERAT 0
T, T T 0 b ARSI L, FOE, ATHD
EAERENTHROE LOBHERY 23 vd HIcib
Nh, £7, KBHBUMMEGRIRE BIETH L5, MAOH
SR IASE G OT, AR BT S T, Y
LB RS RN L b B NL D,

A E304R T IS IS BB LT vh, 20

& ICEEIEATR OO, A S O RS IIE O IR
BT L, A - A E E D SRR T O
WAL X B O ER NS, 7, W75 2 Bk
BIWIHLLTCLE DAy, D h 7SI v b rofiqt
WEI 2 S B I G A O T AL % A S5, %
RS EE R OND, —F, BREICBELMAOK
WA S D EREATHE % Wi L, & UL i S
EMABMES LT L RSN D,

5. B #

ANBREL OB SRR A WIR SRR 0 S B, 4 ENd
AR ORI & SRR D TS, RO,

1) /N O K TR L 320, 2 kP T2 @ S HIEYONK
WE51.8%, KHINIZATI2. 3% &8, THOOWKIZE
F2h 5 T 62, 7 km® DI EH K G B NALE D » T B, K
YA 1218, 600 A DL R AET L .28, 9 ke R KR HI
Wdrd s

2) 1966H: ) S 1983EDMIZ 5135 B AR, okas
436, 6 X 10°m®, /D5 0. 3X10°m* Cdb o 72s £ 72, AP
B AKBLE TR L b3 7 BIZ8 <, LB % VI
BRI E TR BT A KL 0. 368km® TdH B,

3) HAHFRENERIATS BT oMK ORI B I
THEE B HMFRE MBI EMI0H TR, 2810’
1 AT,

4) 18IS I 1T B U I L,
BEAYO.9H, SEHMATIT. 58 Th - 72,

5) KHOERIEILE, Bk SO AKDE &
U772 7 b IR R PR IE & 7 &, deaEly
AR BB EBE ORI PER LTS 485
1Zigbhas,

BEAT26.5H, fik

X 73

1) AR - AR ORI A,
216 (1952),

2) RIE M REEN—I L RIEIIE R, 5. 79~99
(1953).

3) IFEHG ARREY) - HHEEA
165~199 (1952)

4) PIHTEG - MIEEY DOKEIR R, 57,
(1953).

5) WIEHE— - T
(1979).

IRIERFFL AR, 49,

52~78

15 KK, 28 (1), 33~46



192

6) T~ - P
7 (1983).

7) WRERAWNIRMEE 5 S By L HLER,
BIMCRERE AT €2, WOOK,  1970~1980.

8) HEESTNUBMRH (15 | 2 HMN Y LT RER,
RIEERATE S, 150, 1981~1083,

9) M. Ora and R. Torivama : Geologic Map of Akiyoshi
District, Akiyoshi-dai Museum of Natural History,
1971.

g L OKFERMH, 31 (1-2), 1~

10) BEIEEREAGE G OMILE, HIREOR S GEFHIL
Hi), ErNTASEHRE R AN kS, D, 1980, pp.

- LB

65~80.

11) Ak HlL REERTYE, 48, 63~106 (1960).

12) G. E. Hurchinson: A Treatise on Limnology, Vol.2,
Introduction to Lake Biology and the Limnoplankton,
Wiley, New York, 1967, p. 1115.

13) C. 8. Reynowps: The Ecology of Freshwater Phyto-
plankton, Cambridge Univ. Press, London, 1984, p. 384,

14) KRB IR ST (H ARE W &
My, BRI RS, B, 1982, pp. 1~4.

15) U. SomMER: Acta Oecologica, 2, 327-342 (1981) .






