90 TERME S - =R - St - EREERAR - PARTEA - FAREEKR - e B

BT & B FHAA~OKBEE FIREMERRIC & - TKIE
3~am IZ M F R SR S s IKERIE,
12 E o Bitis 2 b Tid i £, Ak &icH
HE DRI, (KPP EiLER D, kel
TH—HEBMHoZELERLL. 8H5~7HIZIE, C
DIKED—H HAD 5 BIRARNI A Y Hicdh, [k
I FEOESIE—HO ) boxr@EftiERrUic. 20D
Bt~ TH -2, X512, FEOHIN
s L TEM L, KEEEHE O i —H T [

L7z,

L%, X ST RO & 2 FEICItE T 5 7
W, LM ENESENSSETH D, e
SEOE X AR TE LA S ZENTENIE, §F
CEECERE N B BRET/KO M~ M Fizo
WTh, HARRE, THlAEEL 2 I BT
na.

B B

AFETHNINET 7 A N =S HIREFHI 2
TR74 -F— v 27 L (BR)(IBHSLFH > 27 L)
O ASRERE - FEK RO KIS, FHELE T oM
BTz DGPSEEBIZDWWTIE DX 7 v 7 F (££)
OEHE EEOWKICHIEEIZ Y, FcHh
Tl hHE R0, FAMEETOICKEL
T, EFETELERSHETHESERTCE, b
I CVBLI AT o (& [RIFR I 364 A 54 - K E Bl
F— 7 OFFIZODWTHEEEM > T, B
RIEKEER B = T B35 & id— IR A = L F TT
3 & EBITRAB~DOH AWz, PR
BHHAICIE, e T I iciinis, AR
BTFAM IS 1L, ALOTLERIGMEF &I ERE
AX Ttz s AR EEE R OH N
FEEpiEt, IR R o B I AR
FE DR DR & J RS & HERE LIS
TTNTRBEEORARAERICEFHEOR[RT — 4
oW TH A O#mAE W0 ket <
FETT oLy v MITIZESZIEES R FEOERL Tl
FigEA T, UED 2B LOBBICE fHrlE
L EgE.

1k, APFKICE, SCRERFEI AR M L
EXTFFE B, 06554019, “Fhk 6-7 4%, S# €75
7 4 — AR U fo kIS o e kg o EhEEIN > 2 7
L%, #E kL) 2 L. LU THE
AT 5.

£ Bk

M EE - B FNIE (1988) FrifE o Jal &k D28
ST, BIREMSSaEE, 3 14-21.

HEPES BT IT 4 (1984) HE PR 4 — R & I0H —.
MBS (B S BY42), 259pp.
PEAT IS R - SR - R — - MR FREK - FERA R -
MZEER (1994) 167k { & AR @ 72 ok
PEAR B OB%E. LAGUNA(S/KIEIFZE), 1:1-9.

PEATHEFIL - FARKAE - TR - IR AN (19952) 067 7
A R — SRR o A& U T ISR O £
. WIER AN 92 [ (CERK 7R SR ) Sl
FEA TR CEE,  320-324.

PEAHEFI - SRR A - MR AN - S sl - IR - A
FH #34 9 - 228178 - N SRR (1995b) kI - R 57 i
[EEREEI > 2 7 L DS & IO ) HEEE
Ao 93 [ (A 7 4Rk ZR ) SF il s i 23w
i, 250-254.

VA 5 - SRS E - 1| R— (1992) Hhifig - SR IS
B BN ZEEE (2). FUKIBTFE, 2:1-6.

RIS B - R P E (1994) i o0 W ER A4
PE. FOKIIRRTE (4786, Thifg), 7:21-33.

MR SERE - SHBH - LR 2R -
RABLEN - H:-PISERR - PEATEFN (1993) EikRA I &
A HigDIRIRE K S COBE (FIR).
(eI B I ( F2RBREE ), 9:9-17.

R ek - RPRATR - BRI - HiP s AL -
T B - - B PAHRER - H N SRR
- PEATIEFI (1994a) 35 R 1< & 5 Hif - RUETH]
OESRIE DG & £ OEFHE. LAGUNA(FUK
HARE), 1:11-26.

AR - A - RS - HPISEAR - (L -
INEE G SRAT MM EER - R - R
(1994b) £ Bl Dk { & O — HFEHEEEESE O
WBICLAESEEDON S —Fr— HWHZFE
dEzk. 100(5) [T#2.

R - Sl - =B - e s FENSERR
PR T - L R R - ZE T I - AA G R - ILh IE
(1995) {7k 8K - 165 43 B JEg o B RE LRI © = 7
L OB (TH). LAGUNA(HR/KIEPIZE), 2
-89,

LAGUNA (#S7KIERFZE) 3,91 ~96 E (19964E3 H)
LAGUNA 3, p. 91-96 (1996)

RN o REANRE T 3 HHEREDHTE

B AR 7 S

0 PRt

An estimation of runoff loads of pollutants
from River Hii to Lake Shinji

Ikuo Takeda", Akira Fukushima" and Yasushi Mori"

Abstract: The runoff loads of pollutants such as nitrogen, phosphorus and COD in River
Hii were estimated for 3 years from the weekly sampling data collected at the middle stream
point (Kisuki) and the downstream point (Otsu) by using the L-Q equations. The annual
runoff loads varied widely for the three years, because there were large differences in the
amount of precipitation (from 1,308mm/y to 2,307mm/y) and runoff discharge. The largest
annual loads at the downstream point for T-N, T-P and T-COD were calculated to be
1,090ton/y, 49.6ton/y and 3,290ton/y, respectively, whereas the smallest loads for T-N, T-P
and T-COD were 483ton/y, 22.8ton/y and 1,530ton/y, respectively. The loads at the middle
stream point were estimated to be about half of the loads at the downstream point.

Key words: L-Q equation, precipitation, pollution load, runoff discharge, water quality
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Table 1. Analytical methods for water quality constituents

Water Quality Method

Constituent

T-N Nitrification by oxidation with potassium peroxodisulfate and
ultraviolet rays adsorption method

NH4-N Indophenol method

NO3-N lon chromatograph (SHIMAZU HIC-6A)

T-P Decomposition to PO,-P with potassium peroxodisulfate and method
for PO-P

PO4-P Molybdate blue method

T-CODyy, Alkaline potassium permanganate method
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Fig. 2. Variation of water qualities at the Otsu point.
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3 2. FEPKE (mg/)

Table 2. Average concentrations (mg/l)

Year

Site Item 1992 1993 1994

Kisuki T-N 0.38 0.69 0.48
NH,4-N 0.035 0.050 0.031
NO3-N - 0310 0.268
T-P 0.026 0.056 0.034
PO4-P 0.012 0.010 0.010
T-CODyy, - 2.6 1.4

Otsu T-N 0.46 0.69 0.50
NH,4-N 0.023 0.035 0.026
NO3-N - 0.336  0.269
T-P 0.028 0.057 0.034
POy4-P 0.013 0.012 0.012
T-CODyy, - 2.1 1.4
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F3. L0
Table 3. L-Q equations
Site Item L - Q equation
Kisuki T-N L=0.188*Q!'33  (r=091)
T-P L=0.0118*Q!32 (r=0.89)
T-CODy, L=0.800*Q"27  (r=0.96)
Otsu T-N L=0.189%Q!-28  (r=0.93)
T-P L=0.0113*Q"22  (r=0.85)
T-CODyy, L=0.819*Q!-20  (r=0.97)

L : load (g/s), Q : runoff (m¥/s), r : coefficient of correlation.
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Fig. 4. Monthly average loads and hydrological amounts.
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Table 4. Annual runoff and estimated loads
Site Item 1992 1993 1994
Kisuki Runoff (*10% mily) 470 822 373
T-N Load (ton/y) 231 532 183
T-P Load (ton/y) 14.1 32.1 11.1
T-CODyy, Load  (tony) 823 1,790 650
Otsu Runoff (*106 m3/y) 1,090 1,660 870
T-N Load (tonfy) 601 1,09 483
T-P Load (ton’y) 285 49.6 22.8
T-CODy, Load  (tonfy) 1910 3290 1,530

The annual average precipitation of Yokota, Kakeya and Izumo for 1992,
1993 and 1994 were 1,534mm, 2,307mm and 1,308mm respectively.
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Preliminary report on the seasonal changes of photosynthetic
rate and vertical distribution of the chlorophyll content
of Lake Shinji, Shimane Prefecture, Japan

Hidenobu Kunii"

Abstract: Seasonal changes in photosynthetic rate and the vertical distribution of
chlorophyll content were measured at the center of Lake Shinji, Shimane Prefecture, Japan,
from May 1994 to November 1995 at monthly intervals. The chlorophyll content was
almost similar from surface to bottom water layers, and the maximum, mean £ SD and
minimum values of chl. a (mg /m’) were 341.4 (13 October 1994), 132.7 + 80.7 and 41.6
(20 April 1995) , respectively. Net photosynthetic rate showed a highest value in October
1994 and showed a negative value in February 1995. Seasonal changes in the vertical
profile of some water variables such as transparency, pH, dissolved oxygen content, water
temperature, conductivity, salinity, CI', relative light intensity are also reported.

Keywords: chlorophyll content, light and dark bottle method, photosynthetic rate, seasonal

change, vertical profile
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