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ABSTRACT

For being located at the arc-continent collision zone, Taiwan results in steep topography and
short distance stream with high speed flow. Although the annual rainfall in Taiwan is up to 2,500mm,
the property of the topography causes the run off stay briefly. Many facilities such as reservoir, dam
and weir were built to ensure the stability of demand in agricultural irrigation and water supply.
Li-Yu-Tan reservoir at the south Miaoli , is one of the fields that develop fine agriculture and produce
high price fruits in Taiwan. Before the reservoir was built, the field was seriously overused. Besides
reserving water from the three branches of Da-An river, the water from Da-An river was partly
employed for generating electric power and common water use. For the presence of nonuniform of
raining time and space, the ratio of wet to dry season is 4:1. Recently, the quality of water contained
in reservoir tend to depravation and eutrophication. The objective of this research is to learn the
correlation among the water quality factors of the reservoir and rainfall in the watershed. The present
study collected the detection data of rainfall and water quality of Li-Yu-Tan reservoir watershed from
2006 to 2008. This study assumes that the variation of use on field of the watershed is neglectful and
the water quantity from Da-An river was stable and doesn’t affect the water quality of the reservoir.
The correlation of rainfall and water quality factors of the watershed were studied and the regression
rnalysis was performed with the statistical software SPSS. The results of the correlation among the

water quality variables show:

1. During the experiment (2006~2008), the characteristic of the rainfall is hardly in downpour,and

darily average rainfall is 16.8mm.

2. Belonged to the watershed, the light rain on the rainfall characteristics of the wide and deep
reservoir layer vulnerable to changes in temperature caused by the water of different densities of
settlement, as well as the rainfall of the watershed surface when the nutrients into the reservoir,
leading to rainfall and DO was negatively correlated and positively correlated with chlorophyll,

eutrophication and the situation is even more serious.

3. In recent years, acid rain caused by industrial pollution, as well as the natural cycle of the release
of H,S, NO; and MH led to pH values of the watershed was negatively correlated with rainfall.

4. The watershed of light rain generated by the regular level of DO in water resulting from rain is
greater than the amount of DO, and other water quality factors in the rain at all levels of properties,

there is no significant difference.

( Keywords: Reservoir Watershed, Water Quality of the Reservoir, Eutrophication )
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Table 3 Regression analysis of rainfall v.s. water quality factors

T e pd B THT34e F R BE
kiE TG 2.464 1 2.464 0.233 0.630
) S 2816.990 266 10.590
Bfe 2819.454 267
TR miF 0.001 1 0.001 0.572 0.450
(mS/em) A % 0.466 266 0.002
E e 0.467 267
CE IS 48.947 1 48.947 5.323 0.022
(mg/ll) A% 2445.985 266 9.195
R 2494.932 267
pH & i §F 1.174 1 1.174 7.778 0.006
AA 40.163 266 0.151
e 41.338 267
R i §F 3.920 1 3.920 0.065 0.799
(NTU)  m % 16030.260 266 60.264
e 16034.181 267
-l B 191.612 1 191.612 4312 0.039
(ng/L) A 11821.116 266 44.440
E e 12012.728 267
G 4 [ RVEE RTINS MR A
Table 4 Regression coefficients of rainfall v.s. water quality factors
S S SUNCY 3 R ST . o
Bz fptie R Beta 4 fie
FiE (Vi 6750 0201 33.594  0.000
(mg/L) —_—
L3 -0.011  0.005 -0.140 2307  0.022
pHE (% #) 8.875  0.026 344727 0.000
KR+ -0.002  0.001 -0.169 2789 0.006
E¥x (¥ 7.090  0.442 16.053  0.000
(ng/L) —_—
L3 0.021  0.010 0.126 2.076  0.039
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Table 5 ANOVA result for rainfall level v.s. water quality factors

2R L epn oy 95% 1 4F & ¥
2% v R f-” L ijiﬂ P o M
s 5% i (I’Ii) 0 1) REF RFE 7 VR

KB o] vk -0.55213  0.43821 0.453  -1.6309  0.5266
(°C) X & -0.79460  0.56091 0368 -2.1754  0.5862
ok o] 0.55213  0.43821 0.453  -0.5266  1.6309

< & -0.24247  0.57912 0916 -1.6680 1.1831

< & o] 0.79460  0.56091 0368 -0.5862  2.1754

L 0.24247  0.57912 0916 -1.1831  1.6680

¥TR o] ok 0.00124  0.00566 0976 -0.0127 0.0152
(mS/cm) * & 0.00549  0.00725 0.751 -0.0124  0.0233
v o] -0.00124  0.00566 0.976 -0.0152 0.0127

X & 0.00425  0.00748 0.851 -0.0142  0.0227

s o] -0.00549  0.00725 0.751 -0.0233  0.0124

v -0.00425  0.00748 0.851 -0.0227 0.0142

B3 E ] v 0.62663  0.40879 0310 -0.3797  1.6329
(mg/L) * 1.35776(*)  0.52325 0.036  0.0697 2.6458
Yo o] -0.62663  0.40879 0310 -1.6329  0.3797

X & 0.73112  0.54024 0.401 -0.5988  2.0610

< & | & -1.35776(*)  0.52325 0.036 -2.6458 -0.0697

L 2073112 0.54024 0.401 -2.0610  0.5988

pHE o] ok 0.06301  0.05308 0.495 -0.0677  0.1937
X & 0.09262  0.06795 0.396 -0.0746  0.2599

ok o] -0.06301  0.05308 0.495 -0.1937  0.0677

X & 0.02961  0.07015 0915 -0.1431  0.2023

< & o] -0.09262  0.06795 0396 -0.2599  0.0746

v -0.02961  0.07015 0915 -0.2023 0.1431

S | = ? oA -0.01553  1.05017 1.000 -2.6007  2.5696
(NTU) * & 0.29090 1.34421 0.977 -3.0181  3.5999
ok o] 0.01553  1.05017 1.000 -2.5696  2.6007

X & 0.30644  1.38785 0976 -3.1100 3.7228

< & o] -0.29090  1.34421 0.977 -3.5999  3.0181

? o -0.30644  1.38785 0.976 -3.7228  3.1100

E¥3 | R v 1.26980  0.90541 0375 -0.9590  3.4986
(ng/L) % & 0.09320 1.15891 0.997 -2.7596  2.9460
ok o] -1.26980  0.90541 0375 -3.4986  0.9590

X & -1.17660  1.19653 0.617 -4.1220 1.7688
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& E R 95% 1z 8 ¥
, SRR TDLR i wx ¥
% ¥ RREE BF
Tl % B (% o ) G e . Iy
* & o] -0.09320  1.15891 0997 -2.9460 2.7596
vk 1.17660 1.19653 0.617 -1.7688  4.1220
* ha=0.05 kBT E R RAEF
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