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Analysis of Relationship Between Water Quality Parameters in Agricultural irrigation
Reservoirs and Land Uses of Associated Watersheds. Yoon, Chun-Gyeong*, Sae-Bom Lee,
Kwang-Wook Jung and Jung-yoon Han (Department of Environmental Science, Konkuk

University, Seoul 143-701, Korea)

Monitoring data of 48 agricultural irrigation reservoirs from 1999 to 2004 was
analyzed for water quality characteristics including biochemical oxygen demand
(BOD;), chemical oxygen demand (COD), total nitrogen (TN), total phosphorus (TP),
and chl-a. Land uses of the watersheds associated with these reservoirs were
determined for residential, forest, upland, paddy and miscellaneous, and regressed
against water quality characteristics. Correlation analysis showed that forest land
use was negatively correlated with all the water quality characteristics implying it’s
beneficial effects in water quality perspectives. Other land uses including
residential, upland, and paddy generally illustrated positive correlation with water
quality characteristics, which indicates most human activities of the watershed
could degrade water quality of the receiving water bodies. Paddy land use partially
contributed to the water quality degradation in contrast to the previous studies. It
might be attributed to the relatively clean water quality of the study area, where
even slight pollutant loading could degrade sensitively water quality. Further
investigation is recommended for the effect of proximity as well as land use portions

on the water quality of receiving water body.

Key words : Agricultural irrigaion reservoirs, Water quality characteristics, Land
use, Correlation analysis, Nonpoint source pollution
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Fig. 1. Location of major agricultural reservoirs examin-
ed.
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Fig. 2. Average and standard deviation of monthly preci-
pitation from 1999 to 2004.
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Table 1. Summary of characteristics of reservoirs examined.
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Water storage

Watershed area

Surface area Age of reservoir

(1,000 m®) No. (ha) No. (ha) No. (yr) No.

Range <500 2 <500 8 <10 3 <1930 2

~1,000 9 ~ 1,000 17 ~20 7 ~1940 4

~2,000 27 ~2,000 15 ~30 11 ~1950 9

~3,000 5 ~3,000 5 ~40 8 ~1960 7

~4,000 3 ~4,000 1 ~50 5 ~1970 11

>4,000 2 > 4,000 2 >50 14 >1970 15

Total 48 48 48 48
Minimum 202 216 5 1926
Maximum 8,788 5,630 256 1997
Average 1,677 1,232 44 1960
Median 1,321 945 36 1962
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Fig. 3. Watershed delineation by BASINS tool.
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Table 2. Statistics of land use classification of 48 watershed examined.

Residential Paddy Upland Forest Ete Total
Area Area Area Area Area Area
b * b " b P b " e ® (ha
Minimum 05 0.2 3.7 1.2 5.7 1.4 30.5 8.4 1.2 0.5 212.3
Maximum 98.7 897 39.6 424 5450 63.2 42987 94.8 299.4 13.6 5,485.8
Average 378 3.51 794 160 149.2 14.8 809.7 63.0 35.2 2.7 1,211.3
Median 28.6 3.41 20.6 13.8 1101 9.9 625.6 65.7 20.1 24 925.6
Standard deviation 277 22 173.1  10.98 1364 142 892.8 226 59.6 2.6 1,113.5
Table 3. Water quality characteristics of major 48 reservoirs examined.
BOD; COD SS T-N T-P Chl-a
(mg LY (mg L™ (mg L™ (mgL™h (mg L™ (ugL™
Minimum 0.7 1.8 1.8 0.5 0.0 34
Maximum 10.1 20.0 140.6 6.3 0.4 111.4
Average 4.0 7.8 11.9 1.6 0.1 25.5
Median 3.6 7.4 8.0 14 0.1 18.8
Standard deviation 2.05 3.25 19.61 0.97 0.07 23.28
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Fig. 4. Water quality characteristics of major 48 reservoirs examined from 1999 to 2004,
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Table 4. The results of correlation analysis between water quality and land use.

] The wet season The dry season

Residential Paddy Upland Forest Etc  Residential Paddy Upland Forest Etc
BOD; 50.63%* 0.36* 0.51%%  —0.57** 0.27 0.61%* 0.39%* 0.56%*  —0.62*%* 0.42%*
COD 0.59%* 0.39%* 0.73*%*  —0.68%* 0.02 0.40%* 0.48%* 0.74%% Q. 72%* 0.08
SS 0.57%* 0.40** 0.66**  —0.65%* 0.01 0.47%* 0.47%* 0.77*%  —0.75%* 0.13
T-N 0.19 0.22 0.59%*  —-0.48** —0.01 0.12 0.26 0.62**  —0.50%* -0.04
T-P 0.54%% 0.27 0.64**  —(0.58%* 0.14 0.20 0.41%* 0.63**  —0.60** 0.04
Chl-a 0.63** 0.24 0.75%%  —(0.64** 0.18 0.51%* 0.39%* 0.70*%*  -0.68** 0.26

** p-value less than 0.01
* p-value less than 0.05
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