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Water Quality Trend Analysis based on Watershed Characteristics in Agriculture Reservoirs.
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This study was conducted to assay the relationship between the characteristics of
watershed and water quality, and to evaluate water quality characteristics of the
classified types by TSI deviation analysis with the collected data from 490 reservoir.
Relatively shallow depth (<5 m) reservoirs out of selected 490 appeared to be
eutrophic. The mean TP concentration in reservoirs with the PFA+UFA/watershed
area of above 30% was >0.1 mg L', The mean TN concentration in reservoirs with
the PFA/watershed area of above 25% was >2.6 mg L™'. Based on the TSI deviation
analysis, water quality parameters in TYPE III reservoirs were in high concentra-
tion compared to other reservoirs types. Characteristics of Type III generally
showed eutrophic, small DA/RA ratio, shallow depth, and large paddy field and
upland field to watershed ratio compared to other types of reservoirs. Both water
quality and morpho-physical parameters, Type I and II reservoirs were similar with
the exceptions of BOD and chl. a concentration. Phosphorus in Type I reservoirs
was not the primary limiting factor on algal growth, but significant decrease chl. a
concentration with the increasing TN/TP indicated that phosphorus was the
possible secondary limiting factor. Overall results indicated that type of land use,
such as PFA and UFA area in watershed, was important parameters for the assess-
ment of water quality characteristics, and phosphorus was limiting nutrient on algal
growth in 490 reservoirs.

Key words : TSI deviation analysis, morpho-physical parameters, land use, PFA+UFA
/watershed area, primary limiting factor
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Fig. 1. The distribution of chl. ¢ and COD concentration
as mean depth in 490 reservoirs. a, b and ¢ indi-

cates significant difference among treatments (p <
0.05, ANOVA).
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Fig. 2. Relationships between general land use and total
phosphorus and total nitrogen in 490 study reser-
voirs. PFA, UFA and DA denotes paddy field area,
upland field area and drainage area, respectively.
a, b, ¢ and d indicates significant difference among
treatments (p < 0.05, ANOVA).
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Table 1. Relationships between land use (PFA/DA, UFA/DA, FOA/DA, other/DA, and (PFA+UFA)/DA) and water quality.
PFA, UFA, FOA, DA, and other denotes paddy field area, upland field area, forest area, and drainage area,

respectively. (Other=DA-PFA-UFA-FOA)

Parameters BOQ COD SS T N_ TP i Chl. _a
(mg L™ (mg L™ (mg L™ (mgL™YH (mg L™ (ugL™H
PFA/DA 0.584** 0.588%** 0.390%* 0.575** 0.584** 0.574**
UFA/DA 0.517** 0.571** 0.411%* 0.371** 0.497** 0.488**
FOA/DA —0.641** —0.686 —0.443%* —0.491** —0.613** —0.597**
Other/DA 0.413%* 0.461** 0.257%* 0.253** 0.383** 0.382**
(PFA+UFA)DA 0.607%* 0.639%* 0.449%* 0.504** 0.594** 0.583**

* p<0.05, ** p<0.01, n=490
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Fig. 3. Classification of 490 reservoirs based on trophic
state index (T'SI) deviation.

Table 2. Correlation coefficients (r) among 6 variables of
water quality.

COD SS TN TP Chl. a
(mgL™ (mgL™ (mgL™ (mgL™) (ugL™Y

BOD 0.90%* 0.594** 0.726** 0.863** 0.897**

Parameters

COD 0.656** 0.668** 0.875** 0.885%*
SS 0.540** 0.738%* 0.638**
TN 0.796%* 0.717%*
TP 0.910**

* p<0.05, ¥* p<0.01, n=490
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Fig. 4. Comparison of DA/RA and mean depth in classified three types by TSI deviation analysis. DA and RA denotes
drainage area and lake surface area, respectively. a and b indicates significant difference among treatments

(p<0.05, ANOVA).
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Fig. 5. Comparison of general land use in classified three types by TSI deviation analysis. PFA, UFA, FOA and DA
denotes paddy field area, upland field area, forest area and drainage area, respectively. a and b indicates
significant difference among treatments (p < 0.05, ANOVA).

Table 3. Water temperature, pH, DO, BOD, COD, SS, TN, TP and chl.a concentration in classified three types by TSI
deviation analysis. a, b and ¢ indicates significant difference among treatments (p < 0.05, ANOVA).

Type Temp. H DO BOD COD SS TN TP Chl. a TN/TP
P °C p mgl? mgL?! mgL?'! mgLl?! mgL! mgL! pgL?' byweight
Min 12.3 6.6 6.4 0.8 2.1 14 0.3 0.012 1.7 124
I Max 21.0 8.8 14.0 10.8 11.6 50.2 4.9 0.228 50.6 123.3
Mean 16.9% 7.6% 8.6% 2.3% 5.07 9.4% 1.4% 0.048* 10.22 35.5%
Median 17.0 7.6 8.6 2.0 4.7 7.3 1.2 0.035 7.3 29.3
Min 9.9 6.5 6.1 0.8 2.1 1.5 0.5 0.007 2.7 16.3
I Max 22.9 9.5 18.6 12.2 16.4 29.3 6.2 0.258 89.1 124.6
Mean 17.3% 7.8° 8.9 2.8P 5.32 7.82 1.5% 0.044* 17.3 41.9°
Median 17.4 7.8 8.8 2.3 4.8 6.4 1.3 0.034 13.4 36.1
Min 13.3 7.0 6.4 1.5 3.0 2.6 0.2 0.012 9.0 114
I Max 21.3 9.7 12.2 12.2 22.0 68.9 6.0 0.372 148.8 424
Mean 18.2° 8.3° 9.3° 5.4°¢ 9.5" 14.7° 1.8 0.107° 48.5¢ 18.9¢
Median 18.2 8.2 9.3 4.8 9.0 12.3 1.6 0.082 394 18.1
Sterner and Grover, 1998). 4~2-2 TYPE 13} II #3423 da} dutdow =7 AEHIH FHY Aoz o
A FAFSFH I, pHe} DO TYPE Il 23% %44 4 glex 2 TYPE I3} 1o £33 ARl 3 A
o4 w4T) (Table 3). pHE} $EAAEEE F2geiAd )9 442 Yalos W=~ e 2o £
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Fig. 6. Relationships between chl. a concentration and TP concentration, TN/TP ratio (by weight) in classified three types
by TSI deviation analysis.
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