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Abstract: River ecosystems are being degraded by various environmental factors across multi-spatial scales. In general ,
aquatic organism conservation aims to explore the relationship between aquatic organisms and environmental factors across
multi-spatial scales, and to discern the scale at which the biological integrity of aquatic organisms is affected. We collected
data about fishes and riparian habitat conditions at 15 sampling sites in the Taizi River basin during August, 2009. In
parallel, we collected data on land use at the catchment scale and reach scale by interpreting the satellite images. We
explored the relationship among the fish index of biotic integrity ( F-IBI), land use at two scales, and riparian habitat
condition. The results showed that riparian habitat condition is relatively better in the upper regions than the lower regions of
rivers, due to a percentage increase in farmland and urban areas in the lower regions. F-IBI showed a positive correlation

with the proportions of natural areas, but showed a negative correlation with the proportions of farmland and urban areas.
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F-IBI exhibited a stronger response to the proportion of farmland at the catchment scale, and to the proportion of urban areas
at both scales. Compared to farmland, the same percentage increase in urban area resulted in a faster decrease of F-IBI.
Substrate, water quality, and anthropogenic disturbances were three key riparian habitat parameters that significantly
degraded F-IBI. These three parameters decreased with increasing proportions of farmland and urban areas. Farmland
showed a significant effect on the three parameters at the catchment scale, whereas urban areas only significantly affected

substrate and water quality at both scales.
Key Words: Taizi River; fish; scale; land use; habitat quality
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Fig. 1 Sampling sites in Taizi River basin
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Table 2 The results of F-IBI evaluation, riparian habitat condition score and environmental factors information for each site in Taizi River

FERIFBEIN 705 8 CFI(ELARfER)

!‘"IB[( 17054 Environmental factors information for each site ( mean+SD)
wu  HSESL BURARSY
FER . T
Sit F-IBI/ Habitat o R
B i o % 2 B 5 ot A
e Evaluation  condition SF R LR By BOD R HA BA B
grade score Stream DO EC ss s oD NH;-N TN TP
order M

Tl 21/ W f 122 1 7.4+£0.40 271.0£7.53 13.5+£1.92 5.0+0.35 3.1x0.21 0.1x0.02 1.4+0.04 0.1x0.03
TS5 25/ {5 154 4 11.2+0.32  317.0+6.17  8.5+0.81 1.5£0.22 1.4+0.22 0.2+0.01 1.8+0.05 0.1x0.02
T8 19/ 30 fif 167 4 7.7+0.51 74.0£3.92  27.0£3.55 3.8+0.41 1.4+0.36 0.1+0.02 1.7+0.03 0.1+0.03
T12 21/ W ft e 146 3 6.3£0.18  108.0£5.17 40.5+6.03 6.0+0.26 4.1+x0.64 0.1x0.03 1.2+0.06 0.1x0.03
T16 19/ 30 fift 113 5 6.5£0.63  170.0£3.15 52.0+4.35 5.3+0.67 2.2+0.12 0.1x0.01 0.7£0.02 0.2+0.04
T24 25/ fg 100 3 5.9+0.25 257.0£6.92 58.0+6.13 2.2+0.24 2.1+0.51 0.1£0.02 2.6+0.09 0.5+0.03
T28 17/—f 71 2 7.1£0.31 432.0+10.81 383.5+13.75 10.0£0.69 10.5£0.84 0.4+0.02 3.2+0.11 0.1x0.02
T34 /582 65 3 5.1£0.59 708.0+16.26 284.0+9.62 2.1+0.23 2.5+0.23 1.2+0.05 3.1x0.07 0.3x0.02
T36 23/ fi 119 2 8.8+0.12  497.0+9.78 116.5£5.22 2.5+0.65 2.1x0.15 0.7£0.06 2.8+0.04 0.1£0.02
T41 T/ 2 58 4 5.8£0.46 582.0+10.51 220.5+3.39 7.2+0.71 4.5+0.63 2.1x0.13 4.9+0.05 0.2:0.01
T44 13/82% 114 3 5.1£0.69  428.0£8.35 77.0+2.98 4.8+0.26 4.6+0.77 0.2+0.03 2.0+0.03 0.6+0.03
T47 15/—f 86 5 6.4+0.27  610.0£6.37 286.0+15.57 12.0£0.65 7.2+0.95 1.4+0.46 5.1+0.03 0.2+0.04
T53 5/t 2 101 2 4.2£0.19 1092.0+21.39 776.0+23.54 24.3+1.12 12.9+1.12 8.4+0.98 10.2+0.14 1.5+0.08
T59 5/ 2 103 3 0.6+£0.35 979.0+13.81 979.5+18.73 53.6+2.13 35.1£3.53 1.6+0.65 2.6+0.09 0.2+0.02
T61 19/ W fi e 122 2 6.7£0.24  452.0£9.49 122.0+7.22 7.6+0.32 2.2+0.38 0.6+0.13 1.9+0.02 0.1x0.01

1. DO( dissolved oxygen , % 2. ) ; EC (electrical conductivity, BL 58 ) ; SS ( suspended solids , %77 # ¥ & ) ; BOD; ( five—day biochemical oxygen

demand , Ti. H A= L7 % &) ;COD,,, ( chemical oxygen demand (Mn) , fb2=75 A &)
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Table 3 Correlation between riparian habitat conditions and F-IBI score
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. . . . . 0.744
Total scores of substrate, water quality and intensity of human activity
JBAS4T total scores of all 0.339
— 16
Reach R? = 183 Reach R? =0 ni Reach R2=0.017
20 - ——— Catchment R*=0339* 20 T CachmentR?=0282% ——— Catchment R = 0.338*
o o s o 2 ° o u. é 12 + o e
s 8 a o oo .
o 15 F ° * S5 © *° * o 10 o ®0 »
E 5 m\o oee . . = \\O .
2 = ~ R é 8+ o~
= 10 = 10 b N o= o \‘\.\
Uj( = 00 LN .e K % 6 os
ﬁ:} ﬁE o .O < > ~
b =} ~ B 4r o
5 % 5+ o e ~_ § o ewm " e
o e S 2 o . ~
© kS|
0 Lo | NP 0 | | I J 0 | | I J
0 20 40 60 80 0 20 40 60 80 0 20 40 60 80
Aol i Al il Al 3t
Agriculture land/% Agriculture land/% Agriculture land/%
20 — 20 Co 14 -
18 p®  — Reach R?=360* b Reach R?=0381* be Reach R*=242%
16 oo ——— Catchment R? = 0.332* . loe « — — — Catchment R? =0.397* 2 T Catchment R* = 0.263
215 2
14 [oe =] 5
D e = s
2 2| . o B
B & S
é 10 _\\ § 10 ?‘Eg
7] L s
A TN z i
B 6 -eo o'\ 5 %
4l e\ % g
2+ o \\ . =
0 o » ° I * I 0 0 | | |
0 20 40 60 0 20 40 60
IR A JRAEH JRAE
Urban land/% Urban land/% Urban land/%

B4 FHRETHEMSHEIMREBSHNXR
Fig. 4 Relationship between land use types at two scales and habitat parameter
TE: @RI BUE  OFIRTHULE ;  F/R P<0.05; * * /R P<0.01

http ; //www.ecologica.cn



8 S % 358

3 e

F1 AR FH A b FH bR B FH e b 9] 6 R T i sk P AR A R, B XS S R A A R AiE . AR b
SRR TS 1 Ui X, e b X R RN FE I, DA I R AR 3200 Y b EURT AR VR R R R T, R
P EARARIX A4, e A SR FH LA S A, R e X 2R FH s B8 T 9%, Ml P e R0 48 P b B 91
B SRR 5 — U R P DR DXORI g 3 Y DX 358 Sk S A M (45 1 b DX G T R ARO A 7 B 5
= AR P T A R B T % b X SR M S s i A RSN T T A 1988 4 & 2004
SRR AR A RRAIE | 22 B0 3ok P o b T R A il OB FH 2R A e Ak, R imT sl i A 4%
FH MUk, 2 R HH R AR 00 T [ AR ST M AR i fin i , 55 ) 1 ] R AR K S B A A, B
AEDST BRAh, ST R AR A & B TR AT B T E AR U B, SR R 2 RS, IR T AR
R 35, KPR RS A AT 40 2R 32 V006 3l ) i B T] 2 A A8 b 5 e PP AN 750 AR

= bR FH XS T 3 A S A7 R ROBE KON, I E A EIEAS A ALT A B 2 ) R AR B B (N £ b
FIHT) B2, SN 5T A AR T A 7K SC R ) T b 5 2 0 25 = B B T 3 Sk S UL AE (R £
FIRD) BFEm 0 I e fh2A R AE A AR SRR K AE A AL, Lammert A1 Allan"" % 88 1 35
TR JECATG 2 40y 7 %ot 4 Al Y e 198 ) 7 7 Y 5 LR 5 T 7 S SR R 5 Hetkee 2517 413 2 B/ RUBE 8 4 Ml b
A AR IFHBIX 43 F-IBL 256498, ABFGTE5 RS BRI G A S, F-IBL X 3 38R 2 A8 M FH o 1 v 107 5 Sy U
FEHJR |, BRI HE E e R T SRR RIS RS X, Ak b L 7R 3 U AR AR AR R, X il
i T — A T Mo A, 8RS8 55 Al P e 0 B 9 R AE 25 7 MR RBRRE 7 . Pimto 25 FE4R TR
B A 5 2R K G RIS Y 2SR I BE 7E 5—80% MY ZE L AR LA 5 F-IBI &2 B 35 IFAH G X & | T A8 4k
Wi BEAAE 0—15% M ARAR AR XS F-IBI B RE 18025 . KTl ds b i LA [ SR S A O 32 v R iAol
i LU 0 (1 2) o TRSEORUEE ol B M LG i AR A6 5 F-IBT A AH SCPE B0 | 10 B 78 T R AR Ak iR
AR SR i 57K AR AR RV 25 SR Ol B AR G RS X A P T S e e T I A R T A R
PN TEEEM, 55— R KBRS Sl 5 5 S B 6 R A b e 1o B B R, XA
WESE T FE TR T PA ) — BAE BT, KORUEE B A5 IR X 3 A6 A R 8 52 0 k4455 KIEH

Allan' B4 38 B TR S /K AL 2R A ] 2 4 0 8 o B 5 4B K v X UL Z A HE G . X S AR ST
S5 L0 & BUAR [T, Wb RS A $u B FH b 37 5 P 0 K SR 00 S A G 3B P | /K Ak 22 R AIE T 3 S ot =2 [
JEE AR AR K XI5 | AT 0 4 45 75 e 30, BRAE K S0 KAk T EE PN AR B AR AR 2k

SO K AR AR RIS Sk TN R A SR M X 6 F-IBT 7= A 50 {EL5 Al FH i AR HE | S i L 451 B
/B EE ARG I T R 3 F-1BL WS R % D ROBE WU FH b LU A58 5ok 139% 15 (8] 3) , F-IBI #5343 AL T 10 43
(PP SN “ 227 ) | i i R AR FH 3k 5] 40% 2245 B, F-TBT A TTAf 45 S A i 22 45 %, #£ 3 Ohio
M, 24 HBIR R B F H TATdsR E  F HE  15% 2 S 8RR 2 B SRR Y A SE & B 13 % W
FHH HIEEA—S (B 3) , 7EmBORUE b IR b E 1055 31 30% 2247 F-1BT PR 25 R Ml 25 S5 4%, i ik F
AR R B Al FH R BB, Pl s o] AL G 2 A 3R ST B RUBE , Sl ) b L 497 ) 25 398 - e 3 k24 5 4
PERYSZ I LA FH L EE BN 4 o PR T e Sl e f 3 & 1) IR B, 2445 6 25 J& F-1BI T S B f Tl 37
A S AR FEARL A FR o TSRk A % Jre s R, R AT J i i TR &2 R

T R G S M T A R ) 2 E SRR S5 A AR . ARG TS T i S VR S5 RIS, G
S AR O SRS AT LEA IR T 00 R A A S b T i SR, A BT A A S b R
R L ER SRR G K IR ST Sl 5 A 5 12 DIl 2 P VA 1) B 2 AN s e —
ER IS A YIEM A ZS A, H B R R R R A S R IR R RA S E R B RN TR E KA
AW SE AR T A T SR B BRI R A e ) TR K IR L NI Bl B AR R 5 K
S F-IBI () 3 TS, R A S RGP SWE W EZENE D XK PSS REWRE 5050

http ; //www.ecologica.cn



214 I A A AR AR X R AT e M T T AT S o 4 9

PR AL TR ERT 6], FRI SR IX SE BRI B 1 DRAP B E AT SOR O T — 20 9 AR

Brht. i

A Gl T R I 8 A SRR A 5 M A FLAR RS T R T A R TR B L A GIS AT A

PR pt TR B, e — IR

£ 2% Lk ( References) :

[1]
[2]

[3]

[4]

[5]

[6]

[7]

[8]
[9]

Paul M J, Meyer J L. Streams in the urban landscape. Annual Review of Ecology and Systematics, 2001, 32: 333-365.

Allan J D. Landscapes and riverscapes: the influence of land use on stream ecosystems. Annual Review of Ecology, Evolution, and Systematics,

2004, 35. 257-284.

Wang L Z, Lyons J, Kanehl P, Gatti R. Influences of watershed land use on habitat quality and biotic integrity in Wisconsin streams. Fisheries,

1997, 22(6) : 6-12.

Wang L Z, Lyons J, Kanehl P, Bannerman R. Impacts of urbanization on stream habitat and fish across multiple spatial scales. Environmental

Management, 2001, 28(2) : 255-266.

Abell R A, Allan J D. Riparian shade and stream temperatures in an agricultural catchment, Michigan, USA. The Proceedings of the International

Association of Theoretical and Applied Limnology, 2002, 28, 232-237.

Morley S A, Karr ] R. Assessing and restoring the health of urban streams in the Puget Sound Basin. Conservation Biology, 2002, 16(6) :

1498-1509.

PRI, R, Hershey A E, TLLHT, SEZF. LA BRGNS EFEFUK BT RR. 485401, 2004, 24(7) : 1486-1492.
e, BB, AR, JRAEIE, T, RWITARED R MR A B BT, A ARk, 2012, 31(5) ; 1288-1295.

REL, WSS, 0=, B, EAH. WL R R AR AR R BN JCE S e RS . AR5 E R, 2008, 28(3)

1183-1191.

Karr J R. Assessment of biotic integrity using fish communities. Fisheries, 1981, 6(6) : 21-27.

van Liefferinge C, Simoens I, Vogt C, Cox T J S, Breine J, Erchen D, Goethals P, Belpaire C, Meire P. Impact of habitat diversity on the

sampling effort required for the assessment of river fish communities and IBI. Hydrobiologia, 2010, 644 (1) . 169-183.

Raven P J. How will river conservation cope with the global economic downturn? Observations from an international conference. Aquatic

Conservation; Marine and Freshwater Ecosystems, 2011, 21(1) . 1-6.

RPN, st , 2Rl IO SR AN B N TR AR SN DT IEITA. BRIk AR, 2007, 27(6) : 928-936.

Strahler A N. Quantitative analysis of watershed geomorphology. Eos, Transactions American Geophysical Union, 1957, 38(6) : 913-920.

KA, TR, LR, BOBRE, R, TR, Sff. BT F-IBL X RTINSk A A5 R 005 T . OB R 2 244], 2010,

25(6) ; 480-487.

wff, G, FBPINE. IO UK AR A XS, SRBERI 2R, 2007, 27(6) : 911-918.

REH, BHZWG, XA, PO, RS, PR, BRI AL A S R ). AR SSRGS, 2011, 30(1) + 112-118.

Nakamura F, Yamada H. Effects of pasture development on the ecological functions of riparian forests in Hokkaido in northern Japan. Ecological

Engineering, 2005, 24(5) : 539-550.

Allan D, Erickson D, Fay J. The influence of catchment land use on stream integrity across multiple spatial scales. Freshwater Biology, 1997, 37

(1): 149-161.

Meador M R, Goldstein R M. Assessing water quality at large geographic scales: relations among land use, water physicochemistry, riparian

condition, and fish community structure. Environmental Management, 2003, 31(4) : 504-517.

Lammert M, Allan J D. Assessing biotic integrity of streams: effects of scale in measuring the influence of land use/cover and habitat structure on

fish and macroinvertebrates. Environmental Management, 1999, 23(2) . 257-270.

Heitke J D, Pierce C L, Gelwicks G T, Simmons G A, Siegwarth G L. Habitat, land use, and fish assemblage relationships in lowa streams;

preliminary assessment in an agricultural landscape. American Fisheries Society Symposium, 2006, 48. 287-303.

Pinto B C T, Araujo F G, Hughes R M. Effects of landscape and riparian condition on a fish index of biotic integrity in a large southeastern Brazil

river. Hydrobiologia, 2006, 556(1) : 69-83.

Matthews WJ. Patterns in Freshwater Fish Ecology. New York: Chapman and Hall, 1998.

Wang L Z, Seelbach P W, Lyons J. Effects of levels of human disturbance on the influence of catchment, riparian, and reach—scale factors on fish

assemblages. American Fisheries Society Symposium, 2006, 48: 199-219.

Palmer M A, Menninger H L., Bernhardt E. River restoration, habitat heterogeneity and biodiversity: a failure of theory or practice? Freshwater

Biology, 2010, 55(S1) . 205-222.

Albertson L K, Cardinale B J, Zeug S C, Harrison L R, Lenihan H S, Wydzga M A. Impacts of channel reconstruction on invertebrate assemblages

in a restored river. Restoration Ecology, 2011, 19(5): 627-638.

http ; //www.ecologica.cn



