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Assessment of river habitat quality in the Three Gorges Reservoir region
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Key Laboratory of Eco-environment in the Three Gorges Reservoir Region of the Ministry of Education, Chongging Key Laboratory of Plant Ecology and
Resources Research in the Three Gorges Reservoir Region, College of Life Science, Southwest University, Chongqing 400715, China

Abstract: After the completion of the Three Gorges Reservoir, tributaries of the reservoir habitat changed dramatically
because of the greatly reduced flow of water and formation of a 30 m deep water —level fluctuation zone, so it is very
necessary to evaluate reservoir river habitat quality. Based on the river habitat assessment index system, including 18
indicators that relate to river hydrology, river morphology, and riparian habitat, we evaluated the quality of the river habitat
at 254 sampling points in the 36 important tributaries of the Three Gorges Reservoir area. The quality of the habitat scored
within the range of “excellent” at 4.72 percent of the sampling sites and 30.31 percent received a score within the range of
“very good.” On the other hand, 49.61 percent received a score within the range of “average,” while the remaining 15.35
percent received a score of “poor.” There was no site within this catchment that received a score of “very poor.” For the
river habitat conditions, the riparian zone was the best out of the whole 254 sites, followed by the hydrological regime, and
the river morphology was the worst. Overall, the habitat quality of tributaries of the Three Gorges Reservoir is due to the
interaction between the natural environment and human interaction, and the riparian vegetation condition, riparian zone

width, human disturbance, riverbed sediment conditions, and hydrological nature are the main driving factors.
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Fig.1 Distributions of sampling sites in three gorges reservoir region
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Table 2 Classification criteria of stream habitat quality

TR A 58 T Wi/ % T RiE
Class of stream habitat quality Frequency distribution Classification criteria
P55 Excellent <25 >37.5

R4 Good 25—40 30<ISHQ=<37.5

— % Fair 40—55 22.5<ISHQ =30

7% Poor 55—170 15<ISHQ <22.5
2 Very poor >70 <15

ISHQ 7R ] 378 A2 1% 5 it #6 4% (index of stream habitat quality, fij K ISHQ)

3 ZBRE5SH
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H(E3) .
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Table 3 Analysis of assessment of river habitat quality in the three gorges reservoir region

T A 58 A 4 RN Jit ok A8l % MBI
Class of stream habitat quality Number of sample points Proportion Score range
%5 Excellent 12 4.72 37.6—40.9
KA Good 77 30.31 30.2—37.3
—J Fair 126 49.61 22.6—30.0
2% Poor 39 15.35 17.1—22.5
#x2: Very poor 0 0 —
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Fig.2 Results of rule layer assessment
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Fig.4 Comparison of hydrological parameters Fig.5 Comparison of river morphological parameters
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Fig.6 Comparison of riparian habitat parameters
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Table 4 The factor loading matrix of a group after rotation

JEa=2 TEM T8 R FE 4> Principal component

Number Assessing indicator PC1 PC2 PC3 PC4 PCS PC6
1 KCHH A RE(CIT) -0.145 -0.183 -0.176 -0.073 0.739* 0.164
2 TR ARA (C12) -0.278 -0.391 -0.234 0.457 0.070 0.252
3 FWKEI(C13) -0.133 -0.085 0.758* -0.100 0.081 0.158
4 K (Cl14) 0.310 0.716* -0.102 -0.181 -0.254 0.156
5 TR (C15) 0.171 0.846 -0.034 -0.076 0.076 -0.033
6 N sEma B (C21) 0.107 0.147 0.164 0.838*  -0.121 -0.031
7 PR RS A 2 K (C22) -0.434 0.038 0.165 -0.126 0.149 0.632
8 R SZ RV 35 % (C23) -0.300 -0.119 0.024 -0.216 0.026 -0.761"
9 RIZEEZYIRGL(C24) -0.007 -0.252 -0.203 0.541 0.083 0.154
10 TR (C31) 0.306 -0.056 0.421 0.587 0.259 -0.114
11 TR R AR (C32) 0.440 0.139 0.110 0.113 0.679 -0.042
12 R (C33) 0.090 0.197 -0.632 0.034 0.269 0.055
13 TR TR (C34) 0.146 -0.868* 0.123 -0.111 0.039 -0.076
14 LR R (C35) 0.322 0.427 -0.129 -0.186 -0.458 0.249
15 L1 78 35 % (C36) 0.923* 0.132 -0.022 0.002 0.006 0.037
16 MW E L (C37) 0.943 0.138 -0.037 0.015 0.049 0.041
17 FEREAEAE SE L (C38) 0.857* 0.026 -0.071 0.112 -0.029 -0.022
18 R R (C39) 0.038 0.045 0.775* 0.157 0.041 -0.033

# e BT T AT AR FE R T 0.7

x5 b HEREEHETFHREERE

Table 5 The factor loading matrix of b group after rotation

F5 PEMFEFR F 843 Principal component

Number Assessing indicator PC1 PC2 PC3 PC4 PC5 PC6
1 KICIEH AR ME(C1T) -0.044 -0.183 0.007 -0.045 0.773* 0.180
2 FE R AR (C12) -0.110 -0.290 0.453 0.030 0.533 0.365
3 FMKIFE(C13) -0.084 0.161 0.116 0.843*  -0.048 -0.017
4 JKHEE(C14) 0.143 0.169 -0.661 0.402 -0.209 -0.181
5 I (C15) -0.112 -0.044 -0.834* -0.149 0.070 -0.074
6 N R (C21) 0.231 0.842* 0.041 -0.057 -0.197 -0.143
7 AT PRJEE B A 2R B (C22) -0.051 -0.126 -0.030 0.091 0.104 0.883*
8 JESRZ PRI 32 (C23) -0.449 -0.345 0.054 0.123 0.236 0.140
9 RIZEEYIIRGL(C24) 0.087 0.031 -0.017 -0.865*  -0.037 -0.131
10 AL (C31) 0.134 0.823* -0.047 0.041 -0.185 -0.130
11 R RIAR B (C32) 0.431 -0.054 -0.035 -0.028 0.605 -0.373
12 R (C33) 0.626 -0.240 0.354 -0.030 0.146 0.022
13 AR S BE (C34) 0.121 0.086 0.849* 0.136 -0.011 -0.235
14 R IR (C35) 0.574 -0.040 0.102 -0.251 -0.347 0.193
15 Tl 7 5% (C36) 0.877* 0.199 0.057 0.065 0.135 -0.119
16 FE W S (C37) 0.896* 0.162 0.001 0.044 0.053 -0.076
17 TR S5 A8 SE R (C38) 0.850* -0.017 -0.061 -0.148 -0.063 -0.036
18 RN TR 72 (C39) -0.194 0.809 0.007 0.247 0.059 0.083

# RS N TR BT 0.7
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