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Establish therivers bio-indicator system —a case study of Zhong-Kang
river.
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Abstract

Due to the more environmental discredits and concerns of
ecological conservation, ecological engineering must be
developed in order to meet the environmental requirement. 2003
The environment impact assessment surveys and
investigations must be taken care of in any large land use
projects and adopted by nature conservations and
restoration methods whenever possible. At present,
studying about bio-indicator has less support ,and
monitoring  the  environment, as  bio-indicator
existence ,population composition and a particular
community . For applying the aguatic insect species as
bio-indicators, only species, ecological diversity,
community similarity and seasonal succession change were
studied. In addition, the aquatic insects communities
grown on different artificialy attached substance on
riverbed were also studied . The primary result showed the
restoration rate of insects species were great potentia in
further utility of Ecological Engineering.
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4.1

NS

NS

NS

NS

NS

NS

NS

NS

A DH

\ 2003/JUL  2003/AUG 2003/SEP 2003/OCT 2003/NOV 2003/DEC 2004/JAN 2004/FEB
0.00° 0.00° 0.00° 1.50°7 5.00° 0.50°% 0.00% 0.00°
0.25 0.00 0.50 0.00 0.25 0.00 0.00 0.00
0.00 0.75 0.25 0.00 0.00 2.25 0.00 0.00
0.25% 0.00* 0.00* 0.00* 0.00* 0.50 0.00* 0.00*
0.25 0.50 0.25 0.50 0.25 1.00 0.00 0.00
0.00 2.25 0.25 0.00 0.00 0.75 0.00 0.00
0.00 0.50 0.00 0.00 0.00 0.50 0.00 0.00
0.00° 0.00° 0.00° 0.00° 0.50° 0.00% 0.00% 0.00°
32.00 5.75 15.50 23.25 3.25 12.50 2.00 3.50
0.50* 0.75% 0.00* 0.25% 0.25% 2.00% 2.75° 0.50*
0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00
0.00 0.00 0.25 0.00 0.00 0.25 0.00 0.00
0.00* 0.00* 0.00* 0.50% 0.00* 1.00° 0.00° 0.00*

a=Duncan's multiple range test--
c=Duncan's multiple range test--

NS=non-significant
b=Duncan's multiple range test--
d=Duncan’'s multiple range test--

a
C



4.2

DJ

2003/JUL  2003/AUG 2003/SEP 2003/OCT 2003/NOV 2003/DEC 2004/JAN 2004/FEB

NS

1.00 0.00 0.00 0.00 0.75 1.25 0.00 0.00
NS 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00
5.25% 0.00° 0.00° 0.25% 14.00° 1.25% 0.25% 0.25%
NS 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00
0.00* 0.00° 0.00* 0.00* 0.25% 1.00° 0.00* 0.00*
0.00 0.00? 0.00? 0.00 0.25% 0.00° 1.25° 0.00°
4250 12.75% 11.50° 33.50% 7.25% 715" 0.75% 3.25%
4.50° 0.75% 1.00? 2.00% 2.25% 1.75% 1.75% 2.25%
NS 0.00 0.00 0.00 0.75 0.50 0.25 0.25 0.00
NS 0.00 0.00 1.25 2.00 2.50 2.25 0.00 0.00
0.00° 0.00° 0.00° 0.50 4.00° 1.75% 0.00 0.00*
NS=non-significant
a=Duncan's multiple range test-- a b=Duncan's multiple range test--
c=Duncan's multiple range test-- c d=Duncan’'s multiple range test-- d



4.3

A TM

2003/JUL  2003/AUG 2003/SEP 2003/0OCT 2003/NOV 2003/DEC 2004/JAN 2004/FEB

NS

NS

NS

NS

NS

NS

0.00°
2.00°
0.50
0.50
0.00
0.00
0.00°
1.75°
11.25
0.00
0.00°

0.25%
0.00°
0.00
0.00
0.00
0.25
0.25%
0.00°
0.25
1.25
1.75°

0.00%
0.00%
0.00
0.00
0.00
0.00
0.75%
0.25%
1.75
0.00
0.00%

0.75%
0.00°
0.00
0.00
0.00
0.25
0.25%
0.00°
475
0.00
0.50°%

3.00°
0.00°
0.00
0.00
0.00
0.00
0.00°
0.00°
0.50
0.00
0.50°%

2.75°
0.00%
0.00
0.00
0.25
0.00
0.00%
0.00%
1.00
0.00
0.00%

0.00°
0.00°
0.00
0.00
0.00
0.00
2.25
0.75%°
1.00
0.00
0.00°%

0.00°
0.00°
0.00
0.00
0.00
0.00
1.25%
1.50™
1.00
0.00
0.00°%

c=Duncan's multiple range test--

a=Duncan’'s multiple range test--

NS=non-significant
a b=Duncan's multiple range test--

c

d=Duncan’'s multiple range test--



4.4 A

us

2003/JUL  2003/AUG 2003/SEP 2003/OCT 2003/NOV 2003/DEC 2004/JAN 2004/FEB

NS

NS

NS

1.00%
0.25
0.00

0.00°
1.25

0.00°
0.00°
0.00°

1.75°
0.25
0.00
2.25°
0.50
1.00%
0.75
2.75°

1.008  8.00°
0.25 2.25
0.75 0.00

0.50% 050
2.75 1.00

275"  0.75%

0.00*  0.00?

1.008  0.00?

3.25%
0.00
0.00

0.25°
0.50

2.25

0.75

0.75

30.25
0.25
0.00

0.00°
1.75
2.50
2.75°
13.75°

0.00°
1.00
0.25
0.00°
1.25
0.25°
0.00°
0.00°

3.00°
0.25
1.00
0.50%
1.50
0.00°
0.00°
0.00°

a=Duncan's multiple range test--

c=Duncan's multiple range test--

c

NS=non-significant

a

d=Duncan’'s multiple range test--

10

b=Duncan's multiple range test--
d



4.5

A SW

2003/JUL  2003/AUG 2003/SEP 2003/OCT 2003/NOV 2003/DEC 2004/JAN 2004/FEB

NS

NS

NS

NS

NS

NS

8.75%
0.50
0.752

0.00
0.00
0.50

4.00%
0.00
0.25
0.00
6.25°

23.75°
0.25
0.252

0.00
0.25
0.00

8.75°°
0.00
1.00%
0.00
0.00

225° 375% 575® 325
000 000 075 0.00
075 7.25% 175® 975°
000 050 200 225
025 025 000  0.00
000 100 075  0.00
250 350® 4.00%° 12.25°
000 000 050  0.00
050° 200° 025% 1.00%
000 025 000 0.00
0.00® 0.00° 275® 225%

1.25°
0.00
0.25°

0.25
0.00
0.25

2.00°
0.00
0.00°
0.00
3.25°

1.25°
0.00
0.50°

0.25
0.00
1.00

2.25°
0.00
0.25°
0.00
0.00°

c=Duncan's multiple range test--

a=Duncan's multiple range test--

C

NS=non-significant

a b=Duncan's multiple range test--

d=Duncan’'s multiple range test-- d
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4.6

PA

2003/JUL  2003/AUG 2003/SEP 2003/0OCT 2003/NOV 2003/DEC 2004/JAN 2004/FEB

NS

NS

NS

NS

2.75°
1.00
0.00
0.00
0.00%
0.00%
0.00%
0.25%
0.00%
0.00
1.50°

3.75%
0.00
0.00
0.25

0.00%

0.00%

0.00%

0.75%

0.00%
0.75

0.75%

2.25%
0.00
0.00
0.00

0.00°

0.00°
0.00°
1.00®
0.00°
0.00
0.00°

12.75%
0.00
0.00
0.00

0.00%
0.00%
0.00%
0.75%
0.50
0.00
13.50°

12.25%
0.75
0.00
0.00

0.25%

0.25%
8.25"
0.00%
0.00%
0.00
35.00°

72.00°
1.25
0.25
0.00
1.00°
0.00%
2.50°
2.75°
0.00%
0.25
36.00°

3.25%
0.00
0.00
0.00

0.00%

1.25°

4.00%
1.25%

0.00%
0.25

5.75%

3.75%
0.00
0.00
0.00

0.00%

0.00%

1.25°7

0.50%

0.00%
0.00

2.25°%

c=Duncan's multiple range test--

a=Duncan's multiple range test--

c

NS=non-significant

a

b=Duncan’s multiple range test--

d=Duncan’'s multiple range test--
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