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Spatial and Temporal Changes of Biological Integrity in Songhua River Basin
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Abstract: The water eco-environmental quality in Songhua River basin was studied by benthic index of biot-
ic integrity (B-IBI). The results showed that during 2015 in Songhua River basin, 17.24% of water eco-envi-
ronmental quality was excellent, 10.34% was fine, 24.14% was medium, 41.38% was poor, 6.90% was very
bad. Compared with the water eco-environmental quality in Songhua River basin in 2012, the water eco-quality
in the downstream of Songhua River, second Songhua River and the tributaries of Songhua River were improved
in different degree, especially in the downstream of the Songhua River. The eco-quality remained unchanged in
the upstream and showed signs of decline in Nenjiang River. The general water eco-environmental quality in the
basin was further improved. The total species and EPT( cleaning indicator groups) abundance both increased.

Key words: Index of biotic integrity; Water eco-environmental quality; Biological indicator Ephemerop-
tera, Plecoptera, Trichoptera ( EPT) ; Songhua River basin

TR G K S RGBSy B 0 AT B R i b o OROF B R R T

B NG SR KRS R GBI, S BUR AR S 3
S A PR B IR A RN A 2 R e R 4
LIRS BT AR T % 8 Btk <3 3 s
ol e T IR R AT AN T A S W BRI o
2R W T7 9 X T U 2l TR R AT A AR RO T R
BV R TR R P A ) o R AR O AT i
A2 25 R GUAR DL B 4 i DA 2R W 58 B Y A R B
T K A A IR B AR B ok R 3

ey vz N P T I e R A O
B A 7 R AE W) 58 B R 48 £ (Index of Biotic
Integrity , IB) 32 X #2846 VI 38 380K Az 25 B0 458 ot 2 F

Y5 HHE 2019 - 05 - 154817 H A :2020 - 05 - 10

E&TH : F KT Y gz il 5 16 BB 8 0% 0 i ok 4
WG R WIS &Y EIIE (20132X07502001 )

EE B LT (1990—) , 2o, WidL R, TR, il -1, A%
BREE W AR

# BIS1EE : J13E E-mail: yinkun@ cneme. cn



w32k M4l

ST AR AR AL TV B A W) 58 R M I 25 AR A0 0 A

2020 4 8 H

JERIFFELTH0 A UL A 4B VT 4% S K 2R B 4 3 4k
M 25 FRBE A 1) 52 B 1 1) AR AR ST TR BR B A5
A FILFH KRR 8h W A= ) 56 22 P 5 % (B — IBI) X
2012 4EFl1 2015 4FF A6 VT 3 380 A 7K A 25 BR 55 o
RO HEAT RS B, T AR AR R B Oy 2
& A W AR AR VL K A A R B T AR AR
R b B AT R A B e S SRR R S L

1 ARG E
1.1 AR &A%

LA AL V3480 98 X3, e A 46 A AR 1T T
T WALV S VT A RS AEVT L BR VT
2015 4F 6—7 A FEWF 5T X A % 29 A RAEE &S AL, 2
AR RN B AR R PR 22 R R T
Tl EARE B AR VLR R R
Sl NN A5 O S NS s BN =R IS TR Ny N TS
TTRHE KRR Py Sk Reg Wl E L E T
M GBRAT R VEIR O BT A FAAR X 41l
(S1—S29) , AT MG S () RAE VR A . IR sl
(1) SR AE 53 B 2 1B USEPA RBP J7 k""" K (K % 7K
WE D530 T3 v ) (56 DU W3 b W), 1 R A R R
AORFESR R RN R 14 d,

1.2 AR S Axahik B

ZRESCHR[ 7,66 2 TE I B2 N RE s T
PG H B TC S YR I A R R AR BT
Sy NI 20 A R R — 10454 > 13 4%, DL
A H R SRAEAE S F 0 5 B0 R S R
1.3 B -IBI+##

B - IBL iF M JEA L B8 0 F . O & 25 K
R sh 4 2 BV M 45 3k 5 50 @R 48 46 1 I
1Q AT 2 ¥ 1E 15 B SORPE 20 5 B % 5 1 1 1o
JEPEFEEUAE Pearson A 5& M 43 HT , 6 5 10 S 54
@FJH 0 ~ 10 W4 i 0 40 B B0 4%, G — HE 405
G IBL 438 ; @ F T A 4 47 1B {H (9 95% 4>
7 B0 FE ST VA bR o s D XF 45 5 IBL g 4T 1A o
B 2 o SR B U VEPT 7 25 B n i (EPT %%
B BURRFh 43 28 B0 5T b ) | B8O FP %R & | Hilsenhoff
HEYIFEEC6 N HEFREN B - IBI YEM % 0 S 50

2 H#HR5itiE
2.1 Ay KA F B 5T A AE
2,11 Fh2Eo A AR
SH U R A M 0 ) K A B L AR AR s W R SE )

PR g 3L 89 B, 161 AN HTt, KA
EL RN oM R, I8 117 N3 2R ot K
R sh¥y AT sh R 52 sh 4 0 R 21 4~ .8 ANl
15 Aot KAER S Bk sh Y IR sh ¥ .
A sh i o 2 B o0 5 AR R R 72.7% (13.0%
5.0% 9.3% ,

2.1.2  FESMRE

A A6 YL G R 5t 0 1% i I A Sl K A
B du, 0T 4 5k B 95. 6% , Hok Bk s (5
2,1%) AW sy (5 1.9%) M 52 s (4
0.4% ). 29 A~ Wi M &5 47 i W6 3 ) F ¥ % 5
854 A~/ WU 5 AN AR VL AR AE VL ST A AE T
T i AT T R 6 MK R M
T3] 5 G 3h 49 1) 8 52 43 3 ol 38 A/ % 898 AN/
4 969 /% 831 4~/% 17 567 4~/%5 465 /% .

25K FR A Bh W 1 B0 38 UK AR B HUR I
PIERE ANAEVT T3 T 7K 2L B B BT o LB i
L 17 364 N/, i H 98, 8% AR B Y .
WY R s WAL 0.7% .0.3% 0.2% , 4
TR RS AETT S A K AR R A A L S OR T
FAAETT 30 U, o7 L4 il ok 91, 2% (819 A~/%)
M 92.3% (4 586 /%) o MAAETLT U 1 i K 2
B dUAr A HE BRI, d L 49. 5% (411 /%) .
2.1.3  (RBEFRAE

FAREVT b U A6 3l 1 2 43 A 32 2 DL 4R
WOIE i 452 I 5 FH AR S5 48 8 — M LTS YRR 2y
M, AAS 31 A5 67 BB R, I 2 A &R .
FAAETT T R I 22 LA 8067 R /0N B Tk I 8 45 4
JER A AL R A 1 A5 B — LT TS A R 2
RPN, WAL ST 3h ) 22 L 22 B A0 ik 22
T He 1 s R TE R S KRR SO R B A R A
6 7 R — P 1) A ol Sy £ B, A S A5 AT T
Pl PSRN . WOTT R G 3 W LK 22 851 g | 0% )
o Pk FE U S A R — i TS R R AR, AR
TR i 2 A SO 3 ) DL A R s A
g O J A5 SRR Sy £ B R A, A A B L —
Tiif 75 B4 400 b g AR B
2.2 IBLi##

X A% 0 S VR R 26 R H8 8O0 1 53 b7, 25 R
N6 MEERL RN 10=2, BA R4 1 U il
BE 1, v 25 IBLITAY . R BT A a5 o 46 B MH 43
A7 14 95 % 43157 B0 X 29 AN 45 57 14 JFS 4G AE 1y 5 %%
PEVEPEMY , PF 0 55 2% Fie R 46 25043 18 i e BIIK S X

a5



B32E Ha4W

ST A WAL TR 3 A ) 58 e Mk i 25 78 Al o) #

2020 4£ 8 A

JpfE (>28.84) B 4F (21.63 ~ 28.84) , — i
(14.42 ~21.63) 82 (7.21 ~14.42) fR2Z (0 ~
7.21) o BT B AN AE VT M AR SR A BT T
D )£ N /7 0 W R N ) AN SR S Y @ I
A5k 211,13 14,97 20.24 11. 06 34. 90 24. 40,

2015 AEANAE VT IR IBT VEM 45 S8 0, A 25
AR IR B AR 5 A, R AR
17.24% GRB| R 4F 09 3 4>, &7 10. 34% ; — Mg iy 7
A 24.14% 5382200 12 4,05 41.38% ;AR 2210 2
A, 6.90% ., S 1, 5 2012 4 IBI PFf 45 SR AH
o, AR A5 B i R A AR 25 VB 2% 1Y U LU i A T
— ¥ RAF Y s LB A O AN AR

38 3k 2 R R I AL P A R R 3 I 4
(W 1) W] LLFE P FE R A B 5 X 43, SCpeoR
FHH B — IBI P70 J5 7 o1 A3 RT- e P A6 VT I 3K AR
AW,

64.8
57.6 -
50.4 [
432
5 360 N T
a ;f: L I- | . [£¥73
S e
2 i
B Wl
i
1 SHBEMBENSTHEEBESIER

Fig. 1  Results of box-plot of reference site

and monitoring site

[ Ah 2 # 7E 20 th 42 91 2 JF R IBI 3 4y T
Y™ 30 B~ IBI (B 58 AN P A P44 T 21 i
W), E AT R B - IBI X # 11 M X 1%
FNETT A A BTN, Z 5 2% LR
W AT R R R R E Tk R
R TS Gk i B - IBL PF 4 4k &, A 58 32 B 1BI
(934 7 v T T 22 o 28 280 1 3] 3 f BE TR A . SC
s it — 20 R, S W) =L B IBL AN 5k (6 A4S
RO SRR ) 8 TR A6 VL 3880 K A AT, 9F B
TP T B 2 I 1 7K A S T A AL R
2.3 A E M E T
2.3.1 M5

2012 4FF1 2015 4F 40K R A s ) Fl 28 5 4
AWZE 1, H32 1 Al 50,2015 4FEA 6 VL F % b
BT B0 2 BT 88 2012 AR SEA PR 5N A8 WA JE
TT S0 B T ARAET A AR T T R B 0 B 4 2 B
a6

JUECER A N [R) A B 0 18 A A6 VL O b Ui L T
EPT % 4 T N . 55 WA fEVL EPT % i 45 fb B
FLBAIN T 73.5% , MM AR VL S P AR VT TR R U
EPT % ff &2 W & ¥ m, 2 7l ¥ K 1 138.9% |
2 640.2% . 2012 4F Fi 4K VT3 3 A 35 Rl ok S 3
J& FEMCRE, 2015 AR LA ARG N T 2 0 A kR
B H K IR JE PR R 4F 2012 fL ARk
g — M TG Al L2015 A H I T SBUBCRP . 2012 4 B
LR hach &8 kAR IE NEE (EIE
J& ,2015 AEHE N T K 22 W5 & | 4R JE | R KRR IS
¥ mtis e . 2012 AE RS BT 3 T R 3Rl N
PR KRG A &R, 2015 4R8N T o £ R g |
INEE DK b | I kN BRI K
2.3.2 KAERR RS

R0 WHII 51 I /A 2 W Rl NS /A e W )
KA ZS R Y 2012 4E (1 RS Sk 2015 48 1941,
[l EF EPT % 5 5 3% 38 I, 3% W13 6 A K &K A &
A B A B, A AR AR VT K A A R
FH 3 22 7 S — i, [) s 4 2K B ST KR EPT 4% i
WA Frygm, BETZ K FoK A= 28 i K AR
TP kg, WO K A S B 2012 AR — i
2015 4F 52 2%  EPT % B A W 8 R B8, IO K
A AR T A 25 B 4. MM AETE TR R R
AT B A QR R AN A, 2012 4R RN 2015 4R 34 0 35
o HUUM RIS AL VT LU AR AR SR 1B, 30K
SRR AE VLK A PR AR Bk — 20 B 1 U7 )

AW FEW,B - IBL 5k ks & .
AR R R TR B R A B A e, <
7 3 A AR T VT R K R IV 26 TR E I3,
IKIRBE R AT g 1 Al A,2012—2015
AEANSAETL T 9 T Ui IBL PEA 45 28 th AR 4R, Ui IR
K IR T A 3 T Y U (0 A5 A B VT I B 43 K
F KA A IAEE o B [A) R P s PR R 2

RO R AT 3h 0 28 0 2> o UK 2K R
R, BT il BESZ LA T PR 2R 19 255 6 52 ) - (O VT 9 5k
O T BE 2013—2015 4R % 43 T5 Y 1 vk R 4
S B R  XRE A A K A A WK R BE R 3
e @ KA KR TR X 9 3L 9 K A
SEM T O O R 4 e AR K P R
MREEFE . B A M BB AR, KRB T4 V
K0 K 2013 4F 5 Z2 gl it g 2 5] K B U
o 9 DR 2 0T BT R i K AR AR R A — R
M. (32013 4F BV 9 38k & A4 20 4F — 38 19 55 Kt



B2k a4

S A RN ALV 3k A ) 58 B Pk I 2 78 AL 40 A

2020 4 8 H

£ 1 2012 4502015 ERKRKESY
SR ERREREN L
Table 1 ~ Comparison of bottom fauna distribution

characteristics and water environmental quality in

each water system in 2012 and 2015
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