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Long-Term Change of Nutrient Salt Concentration
in the Kumho River Water
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In order to study the long-term change of nutrient salt concentrations in the Kumho river water, water anal-
ysis was conducted at 13 sites surrounding the Kumho river system for 18 times from September 1993 to
August 1999. Analytical items for the study of nutrient salt concentrations are as folloy$y, MHD,™-N,

NO;™-N, PO,"-P and total-P. The six year term was divided into Part | and Part Il, which covers the term
from September 1993 to August 1996 and the term from September 1996 to August 1999, respectively. The
mean concentrations of NHN, NO,™-N, NO;™-N, PQ;*-P and total-P in the unit of ppm for the Part | period
showed 1.37, 0.10, 0.47, 0.18 and 0.41 respectively. The mean concentrationsMf NB,-N, NO;™-N,

PQ,*-P and total-P in the unit of ppm for the Part Il period showed 0.41, 0.09, 0.21, 0.19 and 0.26 respec-
tively. The concentrations of NFN, NO;-N and total-P in the second term were found to be decreased by
1/3.34, 1/2.24 and 1/1.58, respectively. The concentrations g-N@nd PQ*-P was found to be nearly
constant in the total perod studied in this work.

Key words: long-term change, nutrient salt concentration of the Kumho river water.
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Fig. 1. Location of the sampling site in the Kumho river.
1. Danpo bridge 2. Seosan bridge 3. Youngcheon
rail bridge 4. Entrance of Taegu Univ. 5. Chung-
cheon resort 6. Seongdong bridge 7. Dongchon
8. Bullo-dong 9. Mutae 10. Mutae bridge 11.
Maecheon bridge 12. Paidal bridge 13. Gangchang
bridge.
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Table 1. Water quality of Kum-ho River (1993.9-1994.8)*
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SITE
ITERM 1 2 3 4 5

7 8 9 10 11 12 13

NH;-N 010 065 274 044 038 399 143 107 033 117 671 3.68 517
NO,-N 001 0.0z 006 004 004 013 012 005 0.02 007 025 043 031
NO5-N 020 037 009 022 008 040 040 026 058 027 028 092 0.55
(PO*-P 001 002 005 013 006 008 006 005 002 008 019 016 0.25
Total-P 057 035 048 038 048 076 087 047 051 033 057 068 0.69

*Above data are the mean value of four times of measurements, that is SEP and DEC of 1993 and APR and AUG of 1994.

All Unit is ppm except pH

Table 2. Water quality of Kum-ho River (1994.9-1995.8)*

SITE
ITERM 1 2 3 4 5 7 8 9 10 11 12 13
NH;-N 013 007 034 015 024 033 046 009 010 038 178 1.00 191
NO,-N 002 003 006 005 006 004 005 003 003 004 009 010 0.13
NO;-N 043 071 041 006 044 149 048 082 081 036 014 064 0.44
(PO,)*-P 024 010 008 014 009 044 041 014 014 019 078 049 048
Total-P 024 026 028 030 026 051 031 017 017 023 061 038 034

*Above data are the mean value of three times of measurements, that is DEC of 1994 and MAY and AUG of 1995.

All Unit is ppm except pH

Table 3. Water quality of Kum-ho River (1995.9-1996.8)*

SITE
ITERM 1 2 3 4 5 7 8 9 10 11 12 13
NH;-N 1.03 015 044 08 059 072 130 056 020 056 250 231 2.73
NO,-N 002 003 013 011 012 005 011 0.04 0.01 012 033 017 0.21
NO;-N 076 065 052 051 079 097 029 068 048 061 027 067 037
(PO*-P 0.02 004 002 0.04 003 035 013 0.08 0.04 013 068 039 0.52
Total-P 0.08 011 008 010 010 044 023 016 010 018 081 048 0.69

*Above data are the mean value of two times of measurements, that is JAN and JUL of 1996.

All Unit is ppm except pH
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Table 4. Water quality of Kum-ho River (1996.9-1997.8)*
SITE

ITERM 1 2 3 4 5 7 8 9 10 11 12 13
NH;-N 044 039 040 089 062 105 062 052 035 056 332 092 134
NO,-N 003 004 0.04 010 006 012 005 0.04 002 003 021 0.09 0.13
NO;-N 009 008 0.03 0.09 006 012 009 010 0.06 008 008 010 0.10
(PO,*-P 001 001 0.01 010 004 068 017 0.08 0.07 005 055 044 0.53
Total-P 004 005 005 014 010 077 024 011 0.07 013 097 054 0.65

*Above data are the mean value of three times of measurements, that is SEP of 1996 and JAN and MAY of 1997.

All Unit is ppm except pH

Table 5. Water quality of Kum-ho River (1997.9-1998.8)*

SITE
ITERM 1 2 3 4 5 6 7 8 9 10 11 12 13
NH;-N 00z 001 002 006 011 054 0.08 012 001 007 067 021 033
NO,-N 001 00z 002 006 008 013 011 014 001 007 030 012 022
NO;-N 032 063 043 042 050 0.69 050 054 039 049 015 051 0.58
(PO*-P 000 001 000 001 001 052 0.09 009 001 006 031 025 025
Total-P 002 005 005 005 005 08 017 016 005 012 046 035 037

*Above data are the mean value of three times of measurements, that is SEP and DEC of 1997 and MAY of 1998.

All Unit is ppm except pH

Table 6. Water quality of Kun-ho River (1998.9-1999.8)*

SITE
ITERM 1 2 3 4 5 6 7 8 9 10 11 12 13
NH,;-N 005 002 002 007 022 029 016 021 014 020 031 025 025
NO,-N 00z 005 004 0.07 011 027 012 007 002 012 021 0.08 0.08
NO5-N 005 004 007 0.03 008 037 009 008 005 0.05 0.02 0.08 0.07
(PO,*-P 0.00 001 000 0.04 003 106 044 014 001 013 035 039 058
Total-P 011 004 006 010 0.06 119 050 017 0.09 015 040 041 0.60

*Above data are the mean value of three times of measurements, that is SEP of 1998 and JAN and MAY of 1999.

All Unit is ppm except pH
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Fig. 2. Change of NH;3-N in the Kumho river by the year
from 1994 to 1999. Site 2, 6, 9, 11 are branch
streams.
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Fig. 3. Change of NH; -N in the Kumbho river by the year
from 1994 to 1999. Site 2, 6, 9, 11 are branch
streams.
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Fig. 4. Change of NH;™-P in the Kumbho river by the year
from 1994 to 1999. Site 2, 6, 9, 11 are branch

streams.
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Fig. 5. Change of T-P in the Kumho river by the year
from 1994 to 1999. Site 2, 6, 9, 11 are branch
streams.
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Seasonal distribution on NHy-N in the Kumho
river by sampling site. Data are the mean value of
18 times of measurements from 1994 to 1999.
Site 2, 6, 9, 11 are branch streams.
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Seasonal distribution of T-P in the Kumho river
by sampling site. Data are the mean value of 18
times of measurements from 1994 to 1999. Site 2,
6, 9, 11 are branch streams.
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