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Analysis of Flow-Weighted Mean Concentration(FWMC) Characteristics from
Rural Watersheds
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Abstract

Stream flow and water quality were measured and analyzed with respect to flow-weighted mean concentrations
(FWMCs) of 21 rainfall events from a forested watershed (Forest Research Watershed: FRW) and two mixed
watersheds of agriculture and forest (YuPo-Ri Watershed: YPW and WolGog-ri Watershed: WGW) located in the
middle of the North Han River basin. The monitoring of each watershed was one year and conducted between
2004 and 2006. YPW showed more intensive agricultural practices than WGW where traditional practices were
common. The average of the 21 FWMCs were in the order of YPF>WGW>FRW and were significantly different
from each other at the level of 0.05. It was shown that the land use with intensive agricultural practices pro-
duced and discharged more NPS pollutants than that with traditional practices and forest. Specially, SS con-
centrations from the mixed watersheds were significantly higher than those from FRW. Influencing factors on
runoff were analyzed rainfall and watershed area. And rainfall intensity was greater impact on runoff than daily
rainfall. Measured water quality indices were shown positive correlations among them in general. However, no
significant correlation was shown between COD and nutrients(T-N and T-P).
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Fig. 1 Schematic sketch of the study watershed

Table 1 Typical characteristics of the watersheds

studied

wasred | Wt | Wit

Arealkn?) 3.90 1.96 341
Population(houses/No.) - 227/680 65/171

Forest 99.0 70.0 90.4

Paddy - 11.0 6.9

Landuse Farm - ) 2.3

(%) Upland - - -

Urban - - -

Others 1.0 115 0.4

Cow - 31/787 9/25

Live-stock | Poultry - 2/70 1/40

(houses/No.)l  Swine - 4/882 -

other - 5/25 5/39

Industry | Restaurant - 3 -

(No.) Others - 1 2

Fig, 2 Forest research watershed

Fig. 3 Yupo-ri watershed

Fig. 4 Wolgok-ri watershed
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Table 2 Mean and confidence interval of FWMCs

<Unit: mg/L>
Confidence interval

FRW 7.408 4,766 1.040 5.239 9.577 1.000 18.000

SS YPW 21 46.103 29.495 6.436 32.677 59.529 3.000 99.000
WGW 17.399 9.945 2.170 12.872 21.925 3.000 38413
FRW 2.467 1.542 0.336 1.766 3.169 0.600 5.500

BOD YPW 21 5.179 2.990 0.652 3.818 6.540 0.890 11.320
WGW 3.870 1.529 0.334 3.174 4,566 1.870 7.370
FRW 4.698 2.036 0.444 3771 5.625 1.200 8.582

CoD YPW 21 9.432 6.269 1.368 6.578 12.286 0.600 26.800
WGW 4.617 1.830 0.399 3.784 5.450 2.775 8.851

FRW 2.678 1471 0.321 2.009 3.348 1.200 7.659

T-N YPW 21 8.480 3.239 0.707 7.006 9.954 2.600 13.933
WGW 6.859 4,519 0.986 4.802 8.916 2.825 20.747
FRW 0.190 0.574 0.125 -0.071 © 0451 0.000 1.930

NO>-N | YPW 21 5.625 2.070 0.452 4.683 6.567 2.030 9.467
WGW 2.081 1.166 0.254 1.550 2612 0.890 5.620

FRW 0.123 0.094 0.020 0.080 0.166 0.000 0.370

T-P YPW 21 0.278 0.179 0.039 0.196 0.359 0.030 0.640
WGW 0.208 0.264 0.058 0.083 0.328 0.023 0.800

* Forest Research Watershed: FRW, YuPo-ri Watershed: YPW, WolGok-ri Watershed: WGW

I S SEIEEEEE HF vl B
7] flste] YUEA(ANOVA)T Tukey AREEAS

AAEET S 217 ARl it sk
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Table 3 Tukey honestly significant difference(HSD)
of water qualities among study watersheds

Flow-weighted concentration(mg/L)
Index Forest Research Yupo-ri Wolgok-ri
Watershed Watershed Watershed
SS 7.4081* 46.1031 17.3987x
BOD 2.4674* 5.1790#* 3.8704x
COD 4.6981* 9.4320 4.6171*
T-N 2.6781 8.4798* 6.8588+*
NOs-N 2.6781 2.0811 5.6246
T-P 0.1230% 0.277 7% 0.2081% xx

* significance level of 0.05, * significance level of 0.01
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Table 4 Correlation analysis of the watershed cha-—

racteristics
Q |Rainfall| Dryday |Rainfall intensity| Area
Q 1.000 [0.499+x| 0.034 0.189 0.384*

Rainfall ~ {0.499++| 1.000 | 0.161 0.509+ 0.165
Dryday 0.034 | 0.161 | 1.000 -0.054 0.093
Rainfall intensity] 0.189 {0.509++| ~0.054 1.000 0.051
Area 0.384#+] 0.165 { 0.093 0.051 1.000

= significance level of 0.01

Table 5 Correlation analysis matrix of FWMCs bet—
ween water quality indices

SS BOD COD T-N | NOs-N{ T-P

SS 100 | 0.473%x | 0.545%« | 0.478+« | 0.701%x | 0.470%
BOD [0473= | 1.00 | 0.64% | 0.487++ | 0.501# | 0.258%
COD [ 0.545#+ | 0.640%« | 1.00 | 0.229 |0.450+=| 0.247

T-N 10478 | 0487+ | 0.229 1.00 | 0.789+x | 0.429%
NOs=N | 0.701% | 0.501% | 0.450%* 1 0.789%+ | 1.00 |[0.381#*
T-P [0.470= | 0.258+ | 0.247 |0.429% {0381+ | 1.00

* significance level of 0.05, #* significance level of 0.01
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