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Estimation of nutrient loading from watershed and self-purification
capacity of the Honjo area in Lake Nakaumi

Morihiro Aizaki' and Atsuko Imayoshi’

Abstract: Nutrient loading from watershed of Hojo area in Lake Nakaumi was estimated using
geographical information systems (GIS) by calculation of each unit loading of point and nonpoint
sources. COD, TN and TP loading were estimated at 59.5 t/y, 16.1 t/y and 1.5t/y, respectively. Forest
was the main land use in this watershed, but main loading source was domestic wastewater. The
share of the domestic wastewater to total loading was estimated at 31% in COD, 37% in TN and 48%
in TP. Sewage treatment plants were not developed in this area, however, if development usual
treatment systems for the treatment of domestic wastewater in this area, higher nutrient loading is
estimated. Therefore, advanced treatment system is need for development in this area.

The self-purification capacity in Honjo area was estimated by the difference of water quality between
Honjo area and Lake Nakaumi and exchanging water volume between them. The average
concentrations of COD, TN and TP in Honjo area were lower than those in Lake Nakaumi. According
to the collecting data of Shimane prefecture, the differences were 1.1 mg/l in COD, 0.115 mg/lin TN
and 0.004 mg/l in TP during 1996 to 1998. Removal amounts of COD, TN and TP in Honjo area
were estimated at 2,132 kg/d, 250 kg/d and 11.4 kg/d, respectively. These values are almost equal to
the loading amounts of 20% in COD, 6.7% in TN and 3.4% in TP from the watershed of Lake
Nakaumi.

Key words: GIS (geographycal information system), Honjo Area in Lake Nakaumi, Nutrient Loading,
Self-purification capacity \
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Fig.1. Map of the divided watershed of Honjo area.
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F1. FHEICHER LFERMY (BREER).

Table 1. Unit loading amounts of point and nonpoint
sources which used for the calculation of COD, TN and
TP loading (Shimane prefecture).

COD TN TP
ERELE | EemER | 162 70.6 004
[ HEHEKENE] 227 114 1.05

RARY | RBEER | 127 22 0.29

HHKERE] 192 3.0 0.40
REHK [EREENE | Bextm | 127 22 0.29

g/Rday) || ______| JKELE| 192 3.0 0.40
S35 BEeR 8.8 7.0 0.88
| T HE 88 56 .70
SR EEOSII80) 6.4 5.0 0.2

[ &m (e/t) 73 0631 | 0.0082

i) (g/ha »day) 89 416 1.7

3 127 130 55
JEERH 79.5 259 2.1
HiH  (g/ha ~day) 150 43.0 22

JKH (g/ha =day)

#2. AE, KERTHREREL KD D 72005
=B

Table 2. Formula for the calculation of COD, TN and TP
loading, volume and concentrations of outflow water.

BREIER
TR e/ de) SRR X A FIRRIER )

OF (LR

COD B2 (g/day)=137000 X FRHE DK S/ B/ e X FEH BT (ha)

TN ST (2/day)=81700 X FEHRDFEHIKE W/ HD/ha X FEHF TR (ha)

TP EHTR (/day)=602 X FERRD LK B/ B/ b= x S IR (ha)
HEEHOFIHKEVH/ = FRFTEIK B/ da) (24 X 60 60) T+ ERi(ha)
FHTHKSVdyld, BICRIKEHENTRHS

FREHE g/ day) =Y - SRR > TR AR
BB (e/dey) ~ERANEDLN(/day) + IREHE e/ day)

I FABIIGRTTEHIKE (v/day)=F B BTk (mm) x TFIFIRIERR(e) X 10X Fith

BT E (Vday) = L FRRIBRHUKE 0K
REEHAKE(Vday) =T AL X0. 25

TR B/ day) =R R (v day) + IR B (v day)

B (/) =BT (e/dy) TR R day)
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Fig.2. Land use map in the watershed of Honjo area.
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Table 3. Each land use area in the divided watershed except the Daikonjima area.
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Table 4. Each land use ratio in the divided watershed except the Daikonjima area.
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Table 5. Population and population density in the divided

watershed except the Daikonjima area.

£7. B/NRBROEHREAL S D COD, TN B LU
TP Oyt T HRE.
Table 7. Estimated concentrations of COD, TN and TP in

TR B fiic £ THER | BELD | AOZ = (A/ha) | outflow water from divided and whole watershed area.
1 BRIl 5 167 0.6
2 EFRELE 0 0 0.0 [ - GOD TN w
3 I 7 r 0.0 BB S g (mg/1) (mg/1) (mg/1)
7 ] 52 188 0.7 1 RN 2.7 051 0.044
5 ZEEJI 113 420 0.9 2 TFEHELR 24 0.54 0.045
6 AEERT 319 1187 218 3 A 21 0.39 0.033
7 FEARN 85 326 18 4 n 31 0.70 0.058
8 EL 33 86 1.1 5 R 2.7 0.49 0.045
S ?E?&E‘B : 2 00 B KEH 6.4 302 0339
i FEAD 7 275 o8 7 BRI 36 0.75 0.062
Zar 737 2700 6 8 HIRET 2.9 0.58 0.049
9 FEiams 2.3 0.52 0.038
10 AFEJEER 5.1 1.18 0.095
1 AT 16.2 3.13 0.334
12 83 13.82 7500
AL LR gek| 30 0.94 0.089

F 6. K/NiEB X U&iiEs 5O CcoD, TN kU
TP i AT =.
Table 6. COD, TN and TP loading from divided and whole
watershed area.

Tk B e (ke/year) KeE
RIEEE A COD TN (t/year)
1 N 7629 1460 125 2874485
2 EEREER 163 37 3 68774
3 i 5254 976 82 2472279
! B 8069 1802 150 2591746
5 ZEEJI 13676 2429 224 4976595
6 ARE 10482 1925 216 637668
7 RN 6827 1411 115 1872496
8 FFIRET 2827 559 48 961907
9 RBE 309 70 5 132811
10 REIE 1010 233 19 196914
1 AEme 2571 497 53 158648
12 1543 2557 294 185055

L LIyl 59501 76102 7525 | 17128976
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BN D OFHRHB BT EERK6ITRT. RIE
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&L TRAENNGRIE & 72 o 72 A% ) 803 i s
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Fig. 3. Share of land use and COD, TN and TP loading
source in the watershed of Honjo area except Daikonjima
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Table 8. Comparison the water quality between before and
after the development of domestic wastewater treatment

systems.
coD TN T
(me/1) {mg/1) (mg/1)
ES it 3.5 0.94 0.089
WNEEZ | BAREH 3.1 0.90 0.083
TEE+SH 2.9 097 0.101
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Table 9. Estimation amount of self-purification capacity in Honjo area.
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Fig .4. Sampling point around Honjo area for water quality
investigation (Shimane prefecture, 1998).
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1. k& B (m) COD( ) T N (mg/1) T P (mg/t) - . . - o~
’ el ¢ PRI EESECEESELNS LR SR
AKEIK No2 1.7(1.51.9) 4.4(4.64.2)  0.375(0.40;0.35) 0.049(0.052;0.046) 5. G el
i No.6 12(1.2,1.2)  55(6.0;50) 049 (0.53;0.45) 0.053(0.060;0.046) RILCBREOEN T~ 5 (BRI ’ 1998)
WZEDWT, RE LR OKEELREREEIC DO W
E 05 11 0115 -0.004 TRl L7 R ERT. M4 ICBREI YT -
7o ARE LR EAKETOXERER S &R
2. A OBE (KO%k#ASE 1,790,000 m/d*) T EERAKIE @ L TR B L 2 A
#BiE CRHUKEXKEZE) 1,99 kgd 206 keg/d 72 kg/d o, No2H S 2 RKETRDOAFEE LTREA
2. FlmiEofFEbA L L TiE No.6 2%
3. FELRE~OHRAARZ 163 kg/d 44 kg/d 4.2 kg/d AT FITIE 1996 £ 6 A A5 1997 F£5HR
(19978 ™ U 199748 6 B 405 1998 46 5 A 0 2 4B O F
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. X C DiE: = 'y X .
¥ 7z, Wi E TR 0.5m, COD 1.1mg/l, TN
2 N
5. PIEAOHEABT(1994 F) *** 10,629 kg/d 3,704 kg/d 329 kg/d 0.115mg/l, TP 0.004mg/1 D7 KEZEAS 2 FH D
FEETH L L.
6. wLE/GALHE 20% 6.7% 34% /NHLE D (1999) 12 & AVETEER AR KB % 58

L TOREKEITH 1,790,000 m¥/d & BFED

7. ZETX COHEZ FAMEE CRE L Ba0MEAOBRE

LNBLIANE, CORBKEBIIKEES
FLZZEVPRPITOBILEL L TEETE
5 AETIRICIIAGF L THE L7z & 9 Ik
ABEMTE LTCOD 163 kg/d, #3344 kg/
d, #) Y 42kgld DFRABRHSH 5. HE-> T

FHEFRBO(gA - H) 29.3 12.0 1.17
TAREREM (YA - H) 37 6.8 0.69
(SREWMRE T KAL) =
nEg(gA - H) 25.6 52 0.48
FEIXRTOHLEOAORE 83,300 48,000 23,800

ARELX TOREF LRI RITOBE LR
ABHEEZMRA MBS FAELK TOE

*  hbIED (1999) k% KX *ckok  BIREEH
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Li&Ar o 7255, COD % TN, TP DEMIZ LD HEE
WEETERDFILEN, 31%, 37%, 48% L B 72 o 7=,
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