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Fig.1 Sampling sections in the study region

1.3 EMAE

25 [ 19 5 PR B 1 DAk 48 20 (QHED R 3 A
PIITAL B 5 (RBP) TEMR P8 A5 R 12, 38 H F i 3
T AR 9l 9 A B 2 A0 2% S B 4 1) 9 R, 3 3 400 i O
ZE W AT 58 W AR B R T4, (BB F 2015 ; Parsons et
al,2002) o B XF R VLU B0 A B8 AR AE L A5 20X 2 Rl
Al i o ST K T30 S5 AR S AR 5 TR B 4 B 1A
R, FRBRZHL S ) S B A B R A W R
7 A B RUK SR B RRAE . 8] 4 B 25 48 A A 45 i

¥R 1iF (Sediment Characteristics, SC) il 4= 35 & 2= 1
( Micohabitat Complexity, MC) . 7K ¥i 1§ # ( Flow
regime, FR) | {0 if ff {1k & fk FF (River Harden and
Canalization, RHC) . i i& i ¥ f& (River Meander-
ing Degree, RMD )5 ™8 b5 s ¥ i 1 321 7 40 45 ] 1
Fa 52 PE (Riparian Stability s RS) 1] 2 4 % 78 35 (Ri-
parian Plant Cover, RPC) . & #i #% # %% (Riparian
Plant Width, RPW) 32 A2 1 3l T # Z (Interfer-
ence Degree, D)4 /48 b ; 7K 35 55 4 S~ 7K 36 55 4R



2021 £ % 5 (]

B SE KD T S A SO A IR B R Y 31

I (Water Environmental Status, WES) 1 4~ 4§ #r
(R 1), AR 2 B A 355 o s IR B A0 25 F2 2
I3 R A8 BRBEAT 43 G 43 . 43 BRRAE 0~ 20 43
(K 2), KBBR8 i A 5 25
A (RHD 15 43, 10 045 b5 &A1Y Wl 50 4 200
4. B VR W AR SR SR A R BUS 3
P BICAR A WA . S5 R DG T I A B 48 By
bR B MESE,2007) ,RHT =150 43 J i . 120<<
RHI<C150 K, 90<<RHI<{120 N1 ,60<<RHI<
90 22 . RHI<60 N4,
1.4 Zitoh

PL Bray-Curtis #2500 B aih 44 22 A W] 3
i W7 TR A5 53 149 AR ARLPE 56 B L R FH A5 9 2R 28 CIE A iy
ZHF-H L, B UPGMA) 19432577 1 (Cluster analysis,

CA) XA [R] PF- A Wi 0 28 47 43 20 43 A AS 6] DF 41 1 T
A B AR RFAE . R T 240 40 86 i 0 2 e £ 1Y 4
YE L I X A5 R 5 TT 3 4 LA SR B T TR 2R AT 40 AL
FH One-way ANOSIM Jy 46 5 4% 20 =22 6] £ 55 4%
FRRAE Y 25 S 5 B 3, OF A6 0 2 e 01 35 Y i 4
T R A 4 LA U 4 A (Similarity Percentage,
SIMPER) X} 82 3 #7125 R 3547 43 1, AR A8 51 A
[) PP T ThT =2 ) A B 25 4 25 59 19 2 B2 Ak B O A 48
B o I 3 B4 50 M 7 1k (PC A i 52 A B3 0F 48 A
ot Y] i A BT R ) BTk R L HR S R i R [ D8 T 2k B
Jo i 5 R

ffi A Primer 6.0 #4757 CA.One-way ANOSIM,
SIMPER #l PCA 43 #7, Jf ffi | Excel. Origin8.0.
CorelDRAW 12.0 414,

F1 AREETFMIERER
Tab.1 River habitat assessment index system
TR bR bR 4 B s X
Ji& R A AN I R T 2L AR AF < S R D A7 R AT I RS TR R b A TR IR
T M B e e 9 B P HEAR ARG < 7 AR K A A L TRK TR v
Py H PSR T A B oK /N VR T L 2200 T B0 L BB T PO R L K TR
B4 ] 3 0 A A ]S B A« O B B A
i S i S S T 25 1 9T 2 i
L R (AT I 4 T4 T R A R Rl PR
T 1 3 ] FE AR 2 (AT A VA ] PR R R R TR 2 R 0 4 e
I ] R B (22 A 14 BIE A AR R R 9
2 N 3 T4 A A R AU L A S B O 3 o R T IR
7K F B4 K EREE IR K BRBEAR AR T b DLV LUk
X2 TREBTIMNERERHIRAE
Tab.2 Criteria of the river habitat assessment and grading
g oy ok
2 EBHE R B4R 7 —
IEECIEE % PP I i o 0 =
gﬁﬁﬁj};gﬁ? B W50 T W %W R 0% ~ W W R 10% ~ W< 10%
. JiE T %%Fﬁﬁ;;'u%-lﬁlﬂi R R B S0 T R Al 30% AT AE MR R fE N RAE 2R B
FHAE ?ﬂwﬁz%ﬁ;ﬂqﬂ% LR S B R R AR BERR GRS R AR M.
:Hw ' JE ARt 2 Mk R TR Y T kA
WA IC N
s f{’if;?;iifi foEa A KR A SR K
2 é,% ko gy TP VOKELRUE BOE 3 HULLBON fEME 2 FBUMER  RUENER—
& o ” GOBMUEBE R ERE B
o WVEEHIEPUKEDR OKEOC ROV WOE TR RORTEAR R,
3 %% WK R R EN B MR KL Bk <25V MUK F W KRB K A H%K” -
. W3R R EEK L RWKRE S
_—- B R R, TEEEA>80%
\ g, VRSBV WKL B AL, A RORIEC S, 100~ 802 MWK 2k BB AR KR
; LR PRSI F ORI <40%  EMAIFBA NI MR ER AN
YL ” T
A
WA 2 AP WGE O A P A 1 AR
; WO WGEHOE N WU R ROV PO MO B
WMERE  MRCR KRR ENEAKEMN A~ BEKIENESK KIENASKER )
5 % JE i) 2~3 £ 1~245%




32 BA2% % 5 B K AE S F LXK 2021 4 9 H
Bk 2
Eyea
= e kr M2 -3
F5 SRR PEM 1 m m T %
e EAREE30% ~ e
BEbE  WHCHL RN MR WA S SEAKUE R 60% MR AT R b & ﬁﬁifﬁﬁgg
ek R 0 R K< 30% S AEMKIAT R T
3RS ot 9857 H
g%ﬁ Wiy gy ST 0% NI 70~ 9000 69 509~ T0% (W T 50 W £
Tt wwma T EETRRCS S RS RU B RO B R B
for o R WM MAEZRE L R SRR BRI
SR RIS
]
W OSSR e e HUBE A % <6 m 5K
S mR M= m o MRS 1218 m o B 6 12 m e
Sr R4 s
YN 5 BT P 45 T | RN N =
AR OMERRNED s A AR KR R 8 K P B
9 WS GOREURRWEE. WHAREAEE U 0 g
FHREE WP v v K
mh
oy IR UK @A ARG (T BTSRRI AT S R WA SR, ALK 09 )
10 Al BLOKWSR K URCKISER B SURTOKBERA WK R A UL O K B
e Ve LT B YR SRR %
I gy A AT A 10 9 8 7 6 5 4 3 2 1 0
) HAFE AR T2 20 19 18 17 16 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

2 HRE5SMH

2.1

& X EEIAREN
KL FIRAS SO A B 2545 16 A 73 SO 45 4

W 3. SCUA R By Az R O WL IET 2.

2.1.1 R EIT REFVLI A S LR A IR O fH
124.7 7y JEBSTFM FE GO R, WA IXHORE
U IR Sk 2 e BUAE BE VA 48 B (H D 126. 3 4

x3I AREERETME&R
Tab.3 Results of tributary habitat assessment
WA B A bii =N A% K] 9T BT
A RAD  WidE /A e/ % WiEsE /A e/ % WimsE /A /% WimsE /A i/ %
i 0 0 37 88. 1 11 27.5 6 15.0
= 32 80 5 11.9 23 57.5 27 67.5
i 8 20 0 0 5 12.5 7 17.5
%= 0 0 0 0 1 2.5 0 0
% 0 0 0 0 0 0 0 0
X x B HRERT R 28 BE B 120.2 4y, T liEER bR 2 2
175 . . N . NSNS
. W AC B o R 127. 3 43 LA e B A 5% 25
] B % NN R § 8 R -
=l = B B 40 AN B, 32 A B 415
Nt e H B GORUET, 5 80% 58 AT BEVEM S g b,
~ v u . S Ly sy — 1.z -
H lzsé “ ) I 20% . VLA e BEAE K A BDIR BLER AR A5 40 5%
e o 1 Sl s by § ” s
= * 1%, FZEZ NG Bl LA KoK 3 2R 5 ), KRR35 13
= < ® N Y A=A Y S A=) SN
100 " ol s TR UESZ K BT RS L KO 2R 0 L R A R A Ol R
*ox —  PEAT AR B W T S R T A e A S AR
75 1 1 1 L L L L L 1 L 1 L . N N . " o
%f%%fff%ffﬁgipéﬁ Z NKE K,
3 N N & 3 ¥ b . ) NESUNENON SEE N
. bk ilﬁ B L i KB 2.1.2 AT ARJK AT I AR B 2R A PR B 158.5
# I 5 iw | % R . N . § »
ﬁﬁ?ﬁé%zﬁg%gﬁﬁigg Oy VN SRR . WS TR XSO &, AR 7K ) 1 i
ia = iy 7
H :/\c i HE SLAR R e 1% 1F =% A Y .
WET  Fokw BT T ﬁ%%’n A?\%iﬁj:’f,\fxi E‘,ﬂ:m’}’aﬁﬁ{ﬁﬁjﬂ%llw 5
W .Sk 2R G BT E N 164.0 44, PSS &
River

B2 EXRARTEARERESEY
Fig.2 River habitat index (RHI) of different

reaches in the tributaries

BVLBAME R 161.1 4y, AR &, 3R K Tl A= 55 25
BB K B F R K. 42 498 2 ¥ im
W37 AT BEPEA SRR A i 88, 196 s HEAYIT BE



2021 £ % 5 €l

B SE KD T S A SO A IR B R Y

33

TEM SRR R, 5 11.9% b I3 43 I if 3 43 4%
(IOPSE o S PN ST RSBy ORI B R Z AY & K
IS

2.1.3 BT OULWA RS AU 137.8 41,
WMERCN R, Rk 2 SILE R AL G4
BT R 145.2, i VT 2 U BEVE 4R 137.5,
TR R RN R BT 43 131.0, 40 A iR A I B
W1 ANTRTBPE A S G T S 27, 5% 523 AN
BEM &R 17,5 57. 5% ;5 M BIEM S % R
R 12.5% 1 AT BPEM g 27, b
2.5% . HYLAS W A B AR b 3 B 2 M ORI K
S R YT B AR 4 B 25 T B

2.1.4 WL DU A48 B Fe 50k 135.5 41,
AN SRR, NXEORE . B Uh B %
JE B B R A HR RO Y N 1345, il 2 2= S HT
BG4y R 1405, F W FHT 0 = BG4 133.7,
DL Wi 28 5 48 B0 M SR 2 B0 7, Kb
YW PE ARG R, 40 ASTHAE W B, 6 4N
BN R R “07 05 15% 527 ST BT 45 9

“RU. N 67.5% 7 MITBEMR EL R T, &
17.5% o DUUL i B A S w4 7 b 0 AT 3, B 2
IKPETF K R AL 23 28 U 1 2 5% W 2 1 DL YRR
T B R 20 E R
22 BIREETFMIBRES

KAV S AE SRV 48 b A5 4015 0L LI 3,
VTR L M WA T R AR E MR A R AR AR A B T
3B R 15 F13.6 5 Gl B &2 etk .32 AR 3 T4
IR BRI S5 48 AR A 40 AR, P ¥ 40 fH R 10.8.11.6
11,7, AR R B REAE 0T 18 SR AL B b 5 T e
FEVESF S bR A B F Y A 18.6.17.6 Al
17. 65 Y 16 o W4 135 . 32 N 2305 2 T8 K 90 58 4R 0l 4
FEARIF AT WA, SE 2 14.4.14.8 F1 13,3, T3]
TE U AR A B R o AR T AR AR A B F Y A
{H 16. 1 1 15.7 ; faft 4 458 52 J P VT T g W 32 Y] 2 A
BT T8 A TR ARG 3 AR, P A E N 116,12, 3 AN
11. 6, PCYLIA] I8 5 Ab A Ak i R o A i M4 A 15 43
BRI 17.9 R0 17.6 5 3R BE AR 2 v a2 KRR
BT HAFHE AR R, 8.6 FI 7.4,

B
2

25

A T FroK
201 - . . = B
(][]
s i TR TETHE
. 15r > x 7 L y
&K QO -
S
” 10r - r X X
> X
X x
- ~ x o x
5+ F *
> x
> > *
OI 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 L L 1 L
25 5 o
5T BT
201 X - X - - = - |F = x % %
X X ;<
B
, N B 513 ]
@ L1 o o % 5]
G 5] n] - .
$700 | Bl -
“ q0F - = - =
~ 1 "L
X * . X
51 - 3
> X
e X X X
- - - e *
>

A B VPO HE AR

River habitat assessmentindex

- - X
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SC MC FR RHCRMD RS RPC RPW ID WES SC MC FR RHCRMD RS RPC RPW ID WES

] U 2R B VR A 4E AR

River habitat assessment index

SC:JEBURHIE s MC U/EBE &2 2 5 FR: K U015 5 RHC: 107 38 8 4k 38 4k 8 s RMD . 0] 35 W98 88 J3 5 RS 0] J2 £ 52 4 5 RPC ] 2 4% B o 5

RPW . i AR 9 5 1D Z AT 3 T 0% s WES IR BRI R AE

3 BEREBENERES
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Fig.3 Score of each habitat assessment index in different tributaries
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Fig.4 Cluster analysis (CA) and principal component analysis (PCA) of the habitat assessment in the Yalong River
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status
Fig.5 CA and PCA of the habitat assessment in the Chishui River
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Fig.6 CA and PCA analysis of the habitat assessment in downstream reaches of the Wujiang River
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Fig.7 CA and PCA analysis of the habitat assessment in downstream reaches of the Hanjiang River
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Habitat Health Assessment of Typical Tributaries of the Yangtze River

ZOU Xi', YANG Rong-hua®, YANG Zhi', ZHENG Zhi-wei', SHI Fang', CHI Shi-yun',
ZHU Ai-min', SHAO Ke', YUAN Yu-jie', WAN Cheng-yan'

(1.Key Laboratory of Ecological Impacts of Hydraulic-Projects and Restoration of Aquatic Ecosystem
of Ministry of Water Resources, Institute of Hydroecology, Ministry of Water Resources &
Chinese Academy of Sciences, Hubei Engineering Research Center of Hydroecology
Protection and Restoration, Wuhan 430079,P.R.China;
2.Changjiang Survey Planning Design and Research Co., Ltd, Wuhan 430010,P.R.China)

Abstract: In recent years, river ecosystem degradation is increasingly manifested in the Yangtze River ba-
sin, caused by global climate change and human activities. Aquatic habitat is an important component of
river ecosystems and plays an important role in maintaining river health. An accurate assessment of river
habitat status provides important guidance for the protection and restoration of degraded river ecosystems.
In this study, four rivers, the Yalong., Wu Jiang, Chishui and Hanjiang, all typical tributaries of the mid-
dle and lower Yangtze River were selected for assessment. The habitat status of the four rivers were evalu-
ated based on an established habitat evaluation index system and the primary factors affecting the habitat
of each river were explored, aiming to support conservation and restoration of river habitat in the Yangtze
River basin. The habitat evaluation index system included ten indices covering three aspects of river mor-
phology, riparian habitat and water quality. Based on the index score, habitat status was ranked into five
categories: excellent (RHI>150), good (120<CRHI<{15), moderate (90<CRHI<120), poor (60<RHI<
90), very poor (RHI<(60). From August to September 2017, monitoring and investigation at 162 sam-
pling sections in the four rivers were carried out, and the river health index (RHI) of each river was calcu-
lated based on the evaluation system. The RHI of the Yalong River, Chishui River, Wujiang River,and
Hanjiang River were 124.7, 158.5, 137.8 and 135.5, respectively. The habitat status of the Chishui River
was excellent, and status of the other three rivers was good. Human activities, vegetation cover in the ri-
parian zone, river harden and canalization, riparian plant width and the degree of river meandering were
the primary factors affecting habitat quality. Based on the evaluation results, we recommend strengthening
territorial control of tributaries, establishing nature reserves, and protecting and restorating tributary rea-
ches that provide important ecological services.

Key words: Yangtze River basin; typical tributary; habitat assessment; influencing factors



