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Properties of Water Quality and Land Use at the Rural Area in the Nakdong River

Watershed
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cultural Research & Extension Services, Daegu, 702-708, Korea, “Plant Environment Division, Gyeongsangnam-do
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ABSTRACT: This study was focused on understanding the agricultural non-point sources pollution in 72
rural catchments of Nakdong river watershed from 2001 to 2005 every two year. Also, Pearson cornrelations
between water quality and basin characteristic were computed. Water quality of this study watershed was
better in 2003 than any other period. The water quality of upstream was recorded from 0.040 to 0.510
dS/m in EC, from 3.55 to 22.60 mg/L in DO, from 0.32 to 16.64 mg/L in T-N, from 0.00 to 12.21 mg/L
in NO:-N, from 0.000 to 0.860 mg/L in T-P, and from 0.000 to 0.640 mg/L in PO4-P. At the downstream,
EC was measured from 0.030 to 0.520 dS/m, DO from 4.13 to 18.36 mg/L, T-N from 0.38 to 26.88 mg/L,
NOs-N from 0.10 to 20.12 mg/L, T-P from 0.002 to 0.820 mg/L, POsP from 0.002 to 0.690 mg/L. But,
there was no difference between upstream and downstream for the water quality. Based on the comrelation
analysis between water quality and land use, correlation between BOD and residential was the highest positive
correlation of 0.541 (p<0.01), and conelation between PO,-P and forest was the highest negative correlation
of -0.451 (p<0.01). Also, T-N, NO;-N, and pH were not comelated with all basin characteristics, and basin
was not correlated with all water quality parameter. According to the correlation, residential was causative
of growing worst for water quality, and forest was causative of improving for water quality.
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Fig. 1. Location of water quality monitoring sites for 72
representative catchment in the Nakdong river watershed.
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Table 1. Status of average precipitation in this study watershed

Year 2001 2003 2005
Province APR JUL OCT  APR JUL OCT APR JUL OCT
mm
Month 163 1605 964 1822 4939 165 53.8 258.6 17.7
Upstream
Year 855.9 1787.6 10575
Month 423 2385 972 2083 5097 136 85.3 316.0 9.7
Downstream
Year 1166.6 1936.3 1208.7

Table 2. Comparison of land use of the upstream and the downstream of this study watershed

Land use . . .
Province Basin Residential Bare Glassland Forest Paddy Upland
%

Upstream 0.25 0.47 0.05 81.81 11.05 6.16
Downstream 0.26 043 0.15 7791 13.48 7.72
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Fig. 2. Variation of pH and EC in Nakdong river watershed.
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Fig. 3. Variation of DO, BOD, SS, CODwm, and CDD; in this study watershed.
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Fig. 4. Variation of T-N, NH;-N, and NO»-N in Nakdong river watershed.
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Table 3. Descriptive statistics of water quality properties
in upstream

Table 4. Descriptive statistics of water quality
properties in downstream

[tem Statistics 2001 2003 2005 Item  Statistics 2001 2003 2005
Min - Max 69 ~ 102 61 ~92 60 ~ 9.0 Min - Max 63 ~ 89 62 ~95 67 ~90
pH Avg. 8.3 7.5 7.7 pH Avg. 7.5 74 7.7
SD 0.7 0.6 0.6 SD 0.6 0.6 0.5
Min - Max 008 - 0300 G O MM 00 Yoo oss

EC Avg. 0.234 0.181 0.180 EC Avg. 0171 0.129 0.164
SD 0.089 0.067 0.082 SD 0.092 0.072 0.069

Min - Max 5.80 ~ 22.60 3.55 ~ 11.70 629 ~ 12.97 Min - Max 413 ~ 17.80 6.75 ~ 11.50 5.10 ~ 18.36
DO  Avg 10.79 7.92 9.08 DO Avg 9.19 9.06 9.77
SD 2.76 1.61 115 SD 1.84 0.93 219

Min - Max - 0.04 ~ 9.14 026 ~ 837 Min - Max . 0.03 ~ 7.85 0.00 ~ 443
BOD  Avg - 1.80 219 BOD  Avg - 1.10 141
SD - 1.69 1.45 SD - 1.26 0.87

Min - Max 050 ~ 41.63 0.63 ~ 57.55 0.20 ~ 44.00 Min - Max 0.00 ~ 95.00 0.40 ~ 827.00 0.20 ~ 102.50
ss Avg. 533 9.69 545 ss Avg. 28.67 31.82 1119
SD 7.50 1155 6.96 SD 24.39 85.28 16.65

Min - Max - 052 ~ 1045 0.15 ~ 9.48 Min - Max - 020 ~ 12.80 0.12 ~ 13.60
CODwn  Avg - 435 3.66 CODvn  Avg. - 356 2.85
SD - 1.87 1.96 SD - 231 1.80

Min - Max 1.72 ~ 2828 097 ~ 17.07 0.42 ~ 1597 Min - Max 0.00 ~ 22.56 0.88 ~ 22.48 0.40 ~ 19.60
CODe:  Avg 8.35 595 515 COD:  Avg. 444 547 413
SD 486 2.55 298 SD 434 3.61 252

Min - Max 0.00 ~ 556 0.00 ~ 295 0.00 ~ 4.58 Min - Max 0.00 ~ 830 0.10 ~ 375 0.05 ~ 1.53
NHsN  Avg. 0.80 0.84 0.41 NH-N  Avg. 0.52 0.41 036
SD 1.00 0.53 0.55 SD 0.86 0.40 025

Min - Max 0.18 ~ 1221 0.15 ~ 7.76 0.00 ~ 9.37 Min - Max 022 ~ 2012 0.21 ~ 12.32 0.10 ~ 7.90
NO-N  Avg. 215 2.01 228 NO:N  Avg. 220 1.63 1.59
SD 224 1.33 1.62 sD 2.58 1.40 126

Min - Max 0.32 ~ 1455 1.25 ~ 16.64 0.40 ~ 1222 Min - Max 038 ~ 2059 0.78 ~ 26.88 0.46 ~ 9.55
TN  Avg 344 6.48 322 TN  Avg 2.77 3.02 233
SD 2.63 245 1.98 SD 3.00 2.79 1.55

Min - Max 0.000 ~ 0.443 0.000 ~ 0.205 0.001 ~ 0.640 Min - Max 0.010 ~ 0.447 0.010 ~ 0.690 0.002 ~ 0.497
PO P  Avg 0.046 0.020 0.040 POP  Avg 0.055 0.083 0.051
SD 0.095 0.039 0.066 SD 0.067 0.095 0.072

Min - Max 0.000 ~ 0.860 0.000 ~ 0.350 0.003 ~ 0.690 Min - Max 0.016 ~ 0.702 0.023 ~ 0.820 0.002 ~ 0.554
TP Avg 0.146 0.033 0.082 TP  Avg 0.084 0.147 0.063
SD 0.159 0.052 0.084 SD 0.101 0.152 0.080

Avg. : Average; SD : Standard deviation

o) 9olo] ahase] WEE 2 4 AT B o9l
pH? NH;-N& A9)5hd

o el 39 T-N, NOs-N,
fFAFE 1% olUE 29 AgaAE vehigl
09 AP ek old AT A Wb, Lee 5 A

=l Jung

Avg.: Average; SD : Standard deviation
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Table 5. Pearson correlation coefficient between water quality and land use

Parameter Basin Residential Bare Grassland Forest Paddy Upland
BOD 0.057 0.541 0.406 0.343 -0.359 0.200 0.343
EC 0.010 0.437 0.284 0.256 -0.387 0.408 0.174
CODMn 0.041 0.438 0.212 0.202 -0.431 0.309 0.383
T-N -0.001 0.148 0.153 -0.027 -0.041 0.043 0.001
T-P -0.032 0.365 0.089 0.298 -0.385 0.291 0.332
SS -0.057 0.341 -0.032 0277 -0.429 0.323 0.390
NH3-N 0.055 0.390 0.385 0.300 -0.247 0.082 0.293
pH -0.033 0.004 0.135 -0.101 0.032 -0.072 0.025
CODCr -0.005 0.482 0.307 0.278 -0.407 0.292 0.346
NO3-N -0.043 0.027 -0.010 -0.028 -0.036 0.071 -0.014
PO4-P -0.065 0.335 -0002 0.265 -0.451 0.449 0.282

*Bold values are statistically significant at p<0.01, italics at p<0.05
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Tl fE5E 2957} bR Afdduc A4 2
AT 2 BExjolde] Af-Ee] AuAle BODS
A7kt 0541(p<0.01) 2 7HE #& o] AdaaAE 2
31, PO#P7E A3} -0451(p<0.0D)E 7HF W& 29) A3
TAE B}k T-N, NO-N, pHE EE #9 4% 2
go) YA FYL BE FE FEH fo)40] Gigict et
A7Fk= T-N, NOs-N, pHE A9j3t Bt 2 = f
ATFE 1% o= o] AadAE Uehlol 22 osle) o
Aoz AZsigla Aol A iyt e o) gk
AE B 54 W49 gqloz Ag3i8ic)
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