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Lijiang River health assessment using a benthos index of biotic integrity for
invertebrate
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Abstract In order to develop a benthos index of biotic integrity B-IBI for benthic invertebrate and assess the water
quality health of the Lijiang River basin benthic invertebrate communities and hydrochemical variables were investigated
in March 2008 at 31 sites of which 17 were reference sites and 14 were monitoring sites. TP TN NH; -N and CODy,
were lower at reference sites than at monitoring sites. Forty-six candidate biological parameters were selected and
calculated from the data of all sites and sequentially analyzed to develop the B-IBI. The B-IBI was composed of four
biological parameters total taxa EPT taxa pecentape of Heptageniidae in Ephemeroptera and percentage of dominant
taxa. It was suggested that the water quality in Lijiang River basin was healthy for B-IBI=21 and unhealthy for B-1BI <
21. The assessment results using B-IBI showed that most of the branches in the middle and upper reaches of the Lijiang

River were healthy and the lower reaches of the Lijiang River were unhealthy.
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ml WFD 2015 54 000
2 90%
40371047 30871045 0632006-3A
1983 — E-mail caoyanxial10@ 163 . com

E-mail wangbeixin @ njau. edu. cn

13-



3 @ 200 m
48 ® 64 mm
50% ©
g O p T EPT
15
913 D-~6
Barbour 14 ©®
17 14
1
1.1
E110°18 ~ 111°18’ N25°59’ ~ 23023’
12159 km®
1627 mm P 3~8
2
1.2
1.2.1
2008 2 3
D 31 1
100 ~ 200 m 1
3m D 0.3mx 1.2.3
10m 5% ~10%
U-10 HORIBA Lid. Japan
DO
1.2.2 500 mL
TP TN  NH;-N
2
)
® 2.1
10 km ©) 5 km 4
1
o TP / o IN / o NH;-N / p COD / / o DO /
mg L-! mg L-! mg L-! mg L-! mS cm™! mg L-! pH /e
0.04 0.93 0.05 0.75 0.016 10.52 8.47 12.9
n=17 0.00~0.09 0.26~1.91 0.03~0.19 0.50~1.10 0.001 ~0.031 9.45~11.43 7.3~9.12 9.2~16.1
0.09 2.28 0.22 1.52 0.105 10.28 8.8 13.5
n=14 0.02~0.18 1.07~4.19 0.03~0.67 0.60 ~4.20 0.004 ~0.23 6.35~12.7 8.39~9.5 10.5~16.6

14 -



76 103 171 Maxted '
48 724 My 7 M, My My, My Mzs Mzg My,
95% M,
22 Mg M26 09 Ml
1 M,
TP TN NHs-N o M, M My
Do pH rl <0.7
M M
2.3 " o "
2.3.1 ¥ ‘
P e My My My 4 B-IBI 3
3 8 P
25% ~75% e
B- M, My My My  Miss My My My
M 1.00
IBI 24 M, My M, My M, [
Mg Mz My Mis Mg Mz Mig Mg My My My 05 057 1.00
M 0.9 0.9 058 1.00
My Mys My My My Mz Msy My My  25% sz 085 —0.84 _048 -0.86 1.00
~75% M -0.79 -0.75 -0.67 -0.77 070 1.00
u My  -0.82 -0.80 -0.71 -0.81 0.70 0.96 1.00
3 Mis 089 088 070 089 -078 -0.93 -0.97 1.00
My My My Mz My
Mg M B-1BI 2.3.4 B-IBI
15 2 4 25% ~ 5%
2.3.2 B-IBI
Barbour 15 17 4
2 0 B-IBI B-IBI 25%
interquartile ranges 21
10=3 21
Q=2 4 4
10=1
Q=0 Q=2 M, 5% 0% B% ; o
M9 M21 M26 M3S M36 M37 M46 8 2
M, ) 4 ) ) 21 ~42 <2l
* 10 =2 M, ) 2% 00 sn 12 <11
2.3.3 Pearson My, 020  0.37 0.64 >02 0.1~02  <0.1
P Mg 0.14 0.24 028 <028 029~0.42 >0.42
earson
2 46
M, w4 Mos / M,
M, My M Mg
M Mis My M5
MAD Mg Mg M,y ETP
M + My / Mo M, ETP/ EPT +
Mg Mg / My, My, EPT/
M, My / M;, My / +
My My / M, * My /
MoEPT M, / i M3 Mys
My My, / My Mg
My My / M5Bl
M, 3 Mo, / Mg %

15 -



60 1
50 1
40 1
30 1
20 1
10 4

BAPITTHC/A

M, %,ﬂfé,éi MWRTE R

0.8
0.6 9
0.4 4
0.2 1

IR} (L

9_
8_
7
64
54
4 4
34

BIfH*

1.04
0.8 1
0.6 1
0.4 1

H = AR SRTT A BT L EL B

T T
My B R s Mislliis

10 4 ol0

12
;g
= 8-
= 44
& 2
0_
2.3.5
2.4

16 -

T
M4z7/¢%H’” = M42L"EJ"T’£

Z N E

B-IBI

EPT/ T8 /4

SR A

AR H Iy

AR CH = L)

Lt

[§in)

ETPH( &)

FBL & BT LA

15

90 %

- N W B
oo o O

S

My ZRER My H—’Hﬁ_

60 1
50 1
40
30 A
20
10 4

T T
Mas S8 i Mas T

0.8

0.6
0.4 +

0.2 1

T

T T
M 2[5 Mas WR¥E 5

1.0
0.8 4
0.6 4
0.4 4
0.2 1

0

1.0 |
0.8 ~
0.6 -
0.4 -
0.2 ~

T T
Mis B Mas i

0.8
0.6 4
0.4 4
0.2 1

04

I B T o LA

T
Mn*“’ﬁ B My R

E2R VRN

0.6 4
0.5 4
J—I 0.4
=03
%02,
w

2 0.1

LA

o7

MnZ A Mzz"*i“’%‘f)ﬁ

0.8 1
0.6
0.4 4

0.2 4

B WAL AR 4L TEAR BT L bl

M;

i ditt

T T
SR My W5 5

1.0
0.8 1
0.6
0.4 1
0.2 1

0

B

e
il

ETP/(ETP¥ ++%

Ma g

E2AET i
[\ W =

—
1

&3

M B Mas iFEA

5
B-1BI B-1BI
3 18
3 3
24 21
3 9
3 3
12 18
6 24
12 18
24 24
21 24
21 24
12 24
21 24
3 24
24 9
24




6

B-1BI

pH DO TP

TN

NH;-N

COD

B-1BI -0.02 -0.23 -0.68 0.29 -0.66

-0.8

-0.64

-0.58 -0.75 -0.26 0.04 -0.06

pH DO TP TN NH;-N COD

B-IBI TP TN NH;-N COD

6

PN

B-1BI

B-1BI

Llanse '8

B-1IBI
B-1BI

B-IBI

B-1BI
B-IBI

B-1IBI

B-1BI

B-1BI

10

11

12

14

15

16

I 2005 4 15-18.
EU WFD. Directive 2000/60/EC of the European Parliament of
the Council of 23 October 2000 establishing a framework for
community action in the field of water policy M . Official
Journal of the European Communities 2000 1327 1-72.
HILL B BLAIR R. Monitoring the condition of our nation’ s
streams and rivers from the mountains to the coasts
introduction to the proceedings of the 2002 EMAP symposium
J . Environmental Monitoring and Assessment 2005 103 1-

3 14.
200'5 16 3 349-355.
J. 2005 27 8 3-6.
I 2006 26 3 359-363.

B-1BI I
1490.

2005 25 6 1481-

J. 2007 28 9 2141-2147.

2007 2 8-16.

2008 27 4 27-29.

J. 2008 26 1
112.

110-

1985 6 3 54-58.
. J. 2007
2 47-54.
BARBOUR M T GERRITSEN J GRIFFITH G E et al. A
framework for biological criteria for Florida streams using

benthic macroinvertebrates J . Journal of the North American
Benthological Society 1996 15 185-211.

] 2008 4 153-157.
MAXTED J] R BARBOUR M T GERRITSEN J et al.
Assessment framework for mid-Atlantic coastal plain steams
using benthic macroinvertebrates ] . Journal of the North
American Benthological Society 2000 19 128-144.
23

17 -



12

. 2007 21 4 624~
630.
13 )
J. 1983 28 13 801-806.
14
I 2007 22
9 922-929.
15
J. 2005
20 5 511-518.
1 ) cl- 16
I 2004 24 6 674-678. J. 2008 22 8 76~
2 ) J. 2007 29 5 80.
300-302. 17
3 .3 J. 2000 21 4
. 2000 45 4 428-433. 401-406..
4 18 O
J. I 2003 24 6 497-
2008 28 4 702-709. 504.
5 19
. 2002 22 2 97-103. I 2006
6 O 6 9-14.
J. 2004 22 20
4 1. D . 2005.
7 O ) 21 . M .
J. 2004 50 6 1991
649-658. 2 .1000
8 J
J. 2006 51 23 2789-2796. 2004 49 1 22-26.
9 CHEN Jian-sheng. Groundwater maintains dune landscape J . 23
Nature 2004 432 459-460. I 1999 17 12 815-
10 O . 818.
] 24
2004 23 4 277-282. .
1 o . 2006 21 5 532-537.
J. 2004 15 6 695-698. 2009-04-22
R
17 streams J . Ecological Indicator 2007 7 4  751-767.
17 BARBOUR M T GERRITSEN J SNYDER B D et al. Rapid 2009-01-16

bio-assessment protocols for use in streams and wade able
rivers  periphyton benthic macro-invertebrates and fish M .
2nd ed. EPA/841/B-99/002 US Environmental Protection
Agency Office of Water Washington D C 1999.

18 TIANSO R J DAUER D M VOISTAD J H. Assessing
ecological integrity for impaired waters decisions in
Chesapeake Bay USA ] . Marine Pollution Bulletin 2009 59

1-3 48-53.
19 SOUTHERLAND M' T ROGERS G M KLINE M ] et al.

Improving biological indicators to better assess the condition of

23 -



	F1: 
	F2: 
	F3: 
	F4: 
	F5: 
	F6: 
	F7: 
	F8: 


