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Dispersion of Yasu River Water in Lake Biwa
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Naoko MAKAMURA", Reiko BAMBA" and Satoko TANAKA"

Abstract

Continuous spatial observations of the water quality of Lake Biwa and the Yasu River were conducted during
1997 and 1999. The water quality of the river shows typical seasonal variations, though with sudden increases in
turbidity and decreases in both temperature and electric conductivity after a heavy rainfall. A comparison of water
temperature between the lake and river indicates a seasonal change of river water dispersion in the lake. The river
water flows into the lake surface layer in spring, intrudes into the thermocline in summer and fall, and flows into the
bottom layer of the lake in winter. Based on these results, the renewal time of lake water is estimated to be 17.03% a
year. This value is the result of a poor renewal ratio in spring and an acceleration of water exchange in summer and
fall. The intrusion of a considerable amount of river water into the thermocline caused by a typhoon is especially
important for the rapid renewal of lake water.
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Fig. 1. Map of Lake Biwa showing observation stations.
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Fig. 2. Seasonal changes in water temperature and electric conductivity measured by 365-day routine survey.
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Fig. 3. Vertical section of water temperature and turbidity off Yasu River.
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Fig. 4. Vertical section of turbidity and electric conductivity after heavy rainfall.
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Fig. 5. Characteristics of suspended substance collected by sediment traps at the mouth of Yasu River. Numerals show vertical flux of
suspended substance (upper), ignition loss (middle), and phi median diameter of particles (bottom).
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6. BUJIAKGR & OO EAGR OZFHIZ L (HFEHME) .
14 -
— Yasu River
—~ A —— Lake Biwa (0 m)
8 12 — - Lake Biwa (50 m)
@
‘s Ty
= 10 \ |
B \ Vv
N RV N ) [
SRS b o o d N I T
I
cu
Pl
4
1 3 5 7 9 11 13 15
March 1999
Fig. 7. Time changes in hourly measured water temperature of Yasu River and Lake Biwa.
B4 7.1999 48 3 A _EEEICIS T 2 BRI & OVOWilKIR (1 R & & o FTsk)
BREEDS S, K&, KA, WiE, BIUUKIEDZE(L% Fig. 9 1R

UERBASE (B18) 2oVWTOHEHRTHY, O
DWW DOFESNTHAT DKEZ KD D 12 DX
BEORFRINEMDUEND D, EWITLT, A V¥ —
F v N THMINOKMEBRFEEN TN DT (BERAE,
19992), TN EF v a— RKLT, KA—ifRHRE R
ETDHZ LIk, WIfER&REREM Ui, KO — ik
BITAB SN TWDRIEED L O (BEFR4A, 1999) %
ZMEELTHRE Lz, 1FMZE LB M)IRER OB

22

T, INERDE, OHL 10 HITEAMEY 5 1 m
EWKALD ' — 27 BAH B, I 9 A FANCIER) IR
23300 m’sec’ ICELTWB,

BN OFEAGE (Fig. 8) &l)IlEE (Fig. 9)
Z T H OWIKDOmARERNREZFHRIC K > T
kwiz, FER% Fig 1012RT, ZORPLEARND
ZliX, 1998 FEMD 9 H & 10 AlITHAHAL D KEDI 1K
DRI 1EE DR OKIRHEE IS T 5 10-20 m F72i



YN D73 8

(%) (%) (%) (%) (%) (%)
0 25 50 75 1000 25 50 75 100 0 25 50 75 100 0 25 50 75 100 0 25 50 75 100 0 25 50 75 100
Above [ ‘ ‘ [ ‘ ‘
Surface Dec. Jan. -+ .;7 Feb. —
0-10 m 1998 || 1999 || 1999 ||
10-20 m
20-30 m
30-40
" Sep. Oct. | Nov. |
40-50 m 1998 | 1998 | 1998 |
5o m | | |
(%) (%) (%) (%) (%) (%)

0 25 50 75 1000 25 50 75 1000 25 50 75 1000 25 50 75 1000 25 50 75 1000 25 50 75 100

Surface

0-10 m
10-20 m
20-30 m
30-40

" Mar. | Apr. | May { Jun. | Jul. | Aug. |

40-50m 1999 | 1999 | 1999 | 1999 | 1999 | 1999 |
Below

Som [ | [ [ [ | [ | [

Fig. 8. Seasonal changes in flowing depth of river water into Lake Biwa.
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Table 1. Renewal ratio (%) of lake water calculated by three different models.

F 1L FEICE > TROTFLA BT AWARO AN DY R, ZEREAHFNEIFRE TR I DML RT.
Model / Month Jan Feb Mar Apr May Jun Jul Ang Sep Oct Nov Dec A%gg?l
Complete Mixing 991 095 114 131 131 206 197 109 354 267 073 073 1697
NonMixing 09> 096 115 133 133 211 201 L0 367 275 073 073 1729
This Study 092 096 L4 127 128 203 194 109 363 274 073 073 17.03
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