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Stream habitat assessment of Dong River, China, using River Habitat Survey
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Abstract; River habitat is an important component of river ecosystem and also the foundation of existence and development
riverine organisms. Recently, the survey and assessment of river habitat plays an increasingly important role in watershed
ecological planning, river environmental impact assessment and river ecological restoration.

River Habitat Survey is a methodology for recording habitat features for river habitat, designed by the Environment
Agency, England and Wales since 1992. Nowadays, River Habitat Survey is being used as a standard methodology for
assessing hydromorphology which is a part of the European Water Framework Directive and also as a tool for monitoring river
habitats and assessing potential impacts of developments. As a famous stream physical habitat assessment method, River

Habitat Survey was wildly applied in many other countries beside Europe countries.

HEETIR  FEARREIES (51179214) ; PR KFARHTE 4 (SWUL12049) ; e g FEA R L 55 2% L 10 %% 45 (XDIK2013C127) 5 PHRG K2
/R 4

Y5 B #A:2012-10-20; 1T H#3:2013-02-05

# B IAE# Corresponding author. E-mail : 1072000659@ qq.com

http ://www.ecologica.cn



6 1) EBR A BE TR AR ST R A 0 AT A BN 1549

In order to introduce River Habitat Survey to Chinese scientist and promote river habitat assessment work in China,
Dong River located in the Three Gorges Area of China was investigated using River Habitat Survey method to evaluate its
habitat quality and identify dominant human disturbances. Both Habitat Quality Assessment and Habitat Modification Score
were employed to assess its status and spatial pattern of human disturbance.

In April, 2011, fifty one river reaches of the Dong River were investigated. The result indicated that the Habitat
Quality Assessment score ranged from 24 to 66. The reaches with “excellent” Habitat Quality Assessment score was 29. 4% ,
29.4% “good” , 23.5% “fair” , 9.8% “poor” and 7.8% “extremely poor”. According to Habitat Modification Score, 7.8%
of reaches is semi-natural status, 19.6% of predominantly unmodified status, 41.2% of obviously modified status, 27.5% of
significantly modified status and 3.9% of severely modified status. Habitat Quality Assessment score was significantly
negative correlated with Habitat Modification Score. Habitat Quality Assessment score of upstream, midstream and
downstream of the Dong River was not significantly different, while four assessment categories, including channel features,
in-stream channel vegetation, land-use within 50 m and trees and associated features, were significantly different. Habitat
Modification Score of downstream reaches were significantly different between those of upstream and midstream reaches. The
river habitat of upstream and midstream reaches of the Dong River was mainly influenced by small hydropowers, highways
along river and sand excavation in river channel, while the river habitat of downstream river reaches was significantly
affected by intensive land exploration, sand excavation in river channel, construction of riverbank, drain pipe, bridge and
water level fluctuation of the Three Gorges Reservoir. Our research suggested that River Habitat Survey can efficiently detect

the status of river habitats and find the dominant reasons for its deterioration.

Key Words: river habitat survey; river health; habitat quality assessment; habitat modification score; Dong River;Three

Gorges Reservoir Area
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Fig.1 Drainage map of Dong River and location of sampling reaches
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Table 2 Indicators and assessment methods of Habitat Quality Assessment ( HQA)
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Table 3 Indicators and assessment methods of Habitat Modification Score ( HMS)
ij:fj‘n?m categories PE RS Metrics P45 ¥ Score criteria
Al W T AR B R AR U] I (S1) 10 A Wrm 4R 1 kA 2 43
Modifications at spot-checks A A o ] (S2) EH=
TP (S3) 10 AT P A1 1 A 1 5%
P (S4) Cils
FIHE(S5) A
T R R (S6) 10 WA R B 3—5 WA 143, B 6—10 YA% 2 43
VB T 9 A B 3t O 1) 75 H NTHR(S7) 1453
Modification present but not S B O (S2) AL — T B2 AR 2 4, DL F AT 45 3 43
recorded at spot-checks ASLIAT e O G S 4 i 61 ( S2) AL F— T A5 1 43, WL P 2 A5 2 43
TR (S3) [ |
FHE(S5) AL T 2R A5 1 43, WL T I 245 1 43
TH 55 (S8) AL Fr— AT A5 1 43, WL T A 245 3 43
TR RA(S9) 14y
T R R HCRE (S10) AL TF— DA 1 40, W BT 45 1 43
HES % BRI (S11) 1 AM5 8 4
IR K ] 55 2 B RAR (S12) A1 AM5 2 4>
HAth Others AR (S13) R — A 1 53 WL 1452 4
B3 | T H(S14) [l
VAL (S15) ?E%iﬁﬂ&&ﬁﬁiﬂ?ﬁﬁ@fthfﬁﬂ& /3 AN 1 4, 3T 173
=25
Y (S16) 1/3 LAF B Be gk B A5 5 43, i 1/3 145 10 43
*4 AREEREEH(HOA) IEMIEFRE AT Pearson 18X REL
Table 4 Pearson correlation matrix between metrics of Habitat Quality Assessment ( HQA) and Habitat Modification Score ( HMS)
Al A2 A3 A4 A5 A6 A7 A8 A9 Al10
A2 -0.266 1
A3 0.527 " -0.180 1
A4 -0.032 0.253 -0.416"" 1
A5 -0.089 0.280 " -0.215 0.257 1
A6 0.193 0.043 0.282°* 0.073 0.189 1
A7 -0.124 0.088 -0.309 " 0.170 0.196 -0.194 1
A8 0.267 0.075 0.381**  -0.173 0.068 -0.038 -0.037 1
A9 -0.213 0.242 -0.229 0.317" 0.291* -0.026 0.549**  -0.375"" 1
Al0 0.484 " -0.188 0.456*"  -0.122 0.088 0.394**  -0.292" 0.292* -0.311" 1
% P<0.01, * P< 0.05
x5 MR ERRUIEL(HMS) I I54RE 8T Pearson 18X R &L
Table 5 Pearson correlation matrix between metrics of Habitat Modification Score ( HMS)
S1 S3 S5 39 S11 S12 S13 S14 S15
S3 0.306 " 1
S5 -0.054 0.011 1
S9 -0.064 -0.118 0.094 1
S11 0.142 0.321" 0.313" -0.053 1
S12 -0.108 0.116 0.110 -0.213 0.170 1
S13 0.066 0.284* 0.078 0.057 0.028 0.053 1
S14 0.447 " 0.378 " -0.065 -0.109 0.100 0.312" 0.041 1
S15 0.044 0.037 0.427*" 0.103 0.112 0.183 0.169 0.088 1
S16 -0.059 0.480 " 0.277* -0.078 0.798 " 0.229 0.221 0.023 0.144

% P<0.01, * P< 0.05
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BEm FoRE (2 6) 56 1 T EE B A1 A3,
A9 A10 FFEFR; 55 2 F R FE R A5 FI A6 W5
by 5 3—5 FERU I EE R A8 A7 A4 =AME
Bro A2 TEAS FE AT Th BT 4 AR IR 0.6, R IR
J O A ] B A S AR A i i R P R 2, X
FEREN 51 AN JH 2] B 2 g B 11y D] 9 A 45
I TR SR AR AT (16—64 mm) F[E 47 (cobble
64—256 mm) K E , K EZ H 2ZEF AR,

XF HMS P 48 A5 E 47 3 5% 0 43 M, 45 SR 2 B
Kaiser-Meyer-Olkin {4 0.514 , Bartlett EK 56 56 {6 A
130.777 MFEREZR R 0,38 & T FE s #r. 7 5 A
FHGHERE T HMS P FEAn 77.238% 015 8 (R
6) , BEMSHIF A I HMS f23 [ 4% J5) . AN F6
BIERGT FRE (2 6) 55 1 M4 FE M S3 . S11,
S16 4546 hR; 55 2 T sy EE B S1 M S14 MHE4R;
55 3—5 E Lo ) EE W S15,S12,.S13 =448
Fro S5.89 FE4 ERMAr AT AR K F] 0.6, RV
SRR BRI DA ] 38 A 355 B AT SR XoF 8 A Yl

B AR S R R e 25, R T B SR SRR
SRR A ] BE P SR R UL T R A B O X I R
T] 5 AL R A AT B R BRI A, 38 ad PCA
O3HT, AT AR B HQA Fll HMS BYITHr 36 bR 2 g 6 4%
B 118 27 IR YT B i A B R AR S T R 2 A A ]
SYATRRIE, JOH R TUAY
PCA 5 Hrg5 Ll E 5 Pearson #H 51k #r 45

P& . HIRRAET HQA A1 HMS FEAf 455 52 e 1Y
SEITA A RGN R 25 (A o7 B 0 2B 35 25 4 AN T
REHERE, XS sl T R Z [ % 1)
IS, (HRX SR bRZ AR HA Al A, LRSS
] PR JES J5 A 81, A0 0 AP, YT AR JFS 5 R — Bt
K, FEAMB PRI L | 5 2 M5 R R
FR A 22 (H R B AR A 1 AR R T BE SR AN g
PR AR, LT 1L, T LAIA A RHS H AT fa] — 33
TEAFE AR 0 I 553 M Xo Y] 0 A 5 R 00 Ay 5 s e
77, HQA I HMS PPN 8 AR A FE 2 A HLAY

F6 AMERREIEB(HQA) SEERUER(HMS) ENTE IS LR
Table 6 Principal components of assessment categories of Habitat Quality Assessment ( HQA) and Habitat Modification Score ( HMS)

HQA i [ HMS B H

Item of Habitat PCI PC2 PC3 PC4 PC5 Item of Habitat PC1 PC2 PC3 PC4 PC5

Quality Assessment Modification Score

FEAF{E Eigenvalues 3.029 1.654 1.148 1.114 0.855  JFfiF{H Figenvalues 2.569 1.682 1.274 1.196 1.003

ififmm ates 30.289 16.536 11.483 11.138 8.548 ififmm ates 25.688 16.817 12.736 11.963 10.034

Cumulative 30.289 46.825 58.308 69.446 77.994 Cumulative 25.688 42.505 55.241 67.203 77.238

contribution rates contribution rates

PEMITH Assessment categories PEAMIH Assessment categories
Al 0.6340 0.2876  -0.0350  0.4433 0.3004 S1 0.274 -0.633 0.375 0.220 -0.365
A2 -0.3973 0.3826 0.3759  -0.4734  -0.2340 S3 0.674 -0.382  -0.029 0.280 0.185
A3 0.7760 0.1231 0.0850  0.2161  -0.3561 S5 0.413 0.582 0.312 -0.150 -0.254
A4 -0.4792 0.4510  -0.1966  -0.0688 0.6047 S9 -0.153 0.329 0.484 0.414 -0.092
AS -0.3017 0.6931 0.1898  -0.0980  -0.0090 S11 0.769 0.210  -0.313 0.195 -0.327
A6 0.3011 0.6236  -0.4526 -0.1570  -0.3015 S12 0.418 -0.034  -0.123 -0.737 0.223
A7 -0.5603 0.1263 0.2998  0.6375  -0.0542 S13 0.341 0.018 0.327 0.270 0.768
A8 0.4719 0.1673 0.7808  -0.0423 0.1372 S14 0.407 -0.663 0.269 -0.275 -0.124
A9 -0.6678 0.3051  -0.1031  0.4453  -0.3067 S15 0.365 0.356 0.616 -0.320 -0.027
A10 0.6878 0.4467  -0.0937  0.0326 0.1029 S16 0.816 0.279  -0.358 0.210 0.028

23 B HAKZ . RIS .R33 .R44 R45 R46 RS0 % 6 4 I Ef

=T AN

ABIFFE FP 258 A ] B i 7 DX 3 Je 7R 9 e
MBS, 1L DT A SRR AR B R, PR T R ) — 2

B A e, 32 NG sh 4/, i A B 4 A
SR OBEE N HOA PEM IS IR A5, LI IR S HOA fH
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Fig.2 Linear regressions between Habitat Quality Assessment (HQA) and Habitat Modification Score ( HMS)
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x7 FALFTHTREEREFH(HOA) SEZRUIBH(HMS) WIEMER
Table 7 Habitat Quality Assessment ( HQA) and Habitat Modification Score ( HMS) of sampling reaches in upstream, midstream and

downstream of Dong River

Al A2 A3 A4 A5 A6 A7 A8 A9 A10 HQA
E 3% Upstream 9.28 5.8 5.2 4.48 7.8 0.32 0.04 3.52 0.16 9.80 46.4
il Midstream 8.17 6.25 3.42 6.58 9.92 0.17 0.50 2.00 0.58 7.50 45.08
Ui Downstream 8.36 6.50 3.64 6.29 8.29 0.14 1.21 0.50 4.14 6.07 45.14
Kruskal-Wallis Test 0.136 0326 0.012  0.062 0211 0380 <0.001 <0.001 <0.001  0.078 0.931

s1 S3 S5 9 s11 S12 s13 S14 S15 S16 HMS

_E 3 Upstream 0 1.60 6.56 0.04 0 3.72 0.40 0.08 0.80 0.04 13.24
Hril Midstream 0 1.50 4.42 0.08 0.67 6.33 0.42 0.17 0.50 - 14.08
T3 Downstream 0.50 5.57 5.00 0.14 14.29 3.43 0.29 0.36 0.57 1.57 31.71
Kruskal-Wallis Test 0.016 0.048  0.162 0524 <0.001 0341 0815 0178 0841  0.018 0.028
L%
_E 37 Upstream 0 72.0 96.0 4.0 0 64.0 28.0 8.0 36.0 4.0 -
il Midstream 0 58.3 83.3 8.3 8.3 83.3 33.3 8.3 333 - -
Ui Downstream 21.4 78.6 92.9 14.3 71.4 50.0 21.4 28.6 50.0 28.6 -

ST R R, 4R v VT R 1) 22 T RRE T 45 4 2 IR
S VLR VATV 15 Y X T AL K JBR FA)S  5 Xof SR b ] T
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