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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 ty, 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/1in TN
and 0.004 mg/1 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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Table 1. Unit loading amounts of point and nonpoint
sources which used for the calculation of COD, TN and
TP loading (Shimane prefecture).
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Table 2, Formula for the calculation of COD, TN and TP

loading, volume and concentrations of outflow water.
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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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watershed except the Daikonjima area. Table 7. Estimated concentrations of COD, TN and TP in
[EEE AR ERE_| MEAD | KOBEK/he) outflow water from divided and whole watershed area.
i EFEEI 45 167 0.6
2 N 0 0 0.0 cop N TP
3 n 1 i 00 TREE pisct] (mg/1) (mg/t) (mg/1)
4 i 52 188 0.7 1 NI PX] 0.51 0,044
5 AN 113 420 0.9 2 LFRVE IR 24 0.54 0.045
8 AEERT 319 1187 218 3 E5ill 21 0.99 0.033
7 %g:# 85 326 1.8 4 Bl 31 0.70 0.058
8 33 86 1.1 5 LN 27 049 0.045
g S 1 3 00 5 z:gﬁn' 164 302 | 0339
10 AEELE 14 44 22 7 TN 36 0.75 0.062
11 FERIEE 74 275 19.8 : : :
=z I =700 o 8 FyImBy 29 058 0.049
g R 2.3 0.52 0.028
10 FEILE 5.1 718 0.095
71 AIEFRab 16.2 313 0.334
12 RS 8.3 13.82 1.590
AELRmelL] 35 0.94 0.089

#6. BAFUIRE L CEHEA 5D COD, TN R
TP Gt B A &
Table 6. COD, TN and TP loading from divided and whole
watershed area.
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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
area.

TN, TPIRE L S ICEVWEEZ R LD FIAHMETH -
7o, BRICTNIREEIZ 138 mgl L BVIBEIC 2 o7, K
RED L DRENE L & o Ol BN EEPEALE
Hiik 2 O DRIRAK DA E SEEFE IR L7
THbH., EBCIEIEEECIAFZIFbHr2b0LE
Zbhb,

FALTT R T AGRBE IR ICE B o o Did, KE
WT & FERERT, COD IR 16 mg/l, TN i 3mg/l,
TP R 0.34mgA TR S 7z s o/hiiisic
BT LORAOBEIEHHIEATHEZ L
THbH. WICBEIFRIEL Lo 0BT E R
BRI T, ZOHBRIZIFIZIEAZAIMEATED
T, FRO O BEEFE» o 72, T AOVRBEE
THoTHHEMNEBEIKE {, KEPMIE DL
FFHL DD R W SRR R A EEN A LR
FA

FETLEANOFAATOBEHEHO,CT L0
MILHRIORBRIC OV TREFNIZERZ, BER,
TEE FEERE X EERICOE L TRELE
(03). BARREFTHR & b, BRERTKBERMbE E,
ATRIREFEAD S OB FLTH L, HELL
e LTHERRIT6% L FH - 7255, COD, TN,
TPEMHIZOWTIEWTFN D EFROBME SR E
<, $EIC) Y TIEa8% LB o7z,

# 8. K& FEEFPAGTEE 1T o LB O K
DRA B

Table 8. Comparison the water quality between before and
after the development of domestic wastewater treatment

systems.
COD TN TP
{mg/1) {mg/1} (me/1)
S 35 0.94 0.089
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+ &5 2.9 0.97 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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