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Abstract; Physical habitats of rivers are important factor to maintain fluvial ecosystem biodiversity and ecological functions.
Habitats quality can reflect the status of river health. To evaluate the influence of watershed hydropower development and

associated dam construction on the Wubu and Zaodu rivers in Southwest China, River Habitat Survey (RHS) and Dendritic
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Connectivity Index (DCI) were used to assess the river physical habitat quality and longitudinal connectivity. The results
indicated that the length of near-natural, reservoir, and water-reduced reaches on the Wubu River were 20.48, 43.34,
18.09 km, which were 25.0%, 52.9%, and 22.1% of its entire main stream, respectively. The length of near-natural,
reservoir , and water-reduced reaches on the Zaodu River were 58.61, 8.28, and 18.99 km, which were 57.5%, 8.1%, and
18.6% of its entire main stream, respectively. As a result of watershed hydropower development, river segments of the
Wubu River increased from 26 to 29 reaches and those of the Zaodu River increased from two to five reaches. The DCI of the
two rivers decreased by 7.8% and 38.0%, respectively. Habitat Quality Assessment (HQA) of the water-reduced reaches
on the Wubu River decreased by 14.1% , whereas that of reservoir reaches was not significantly influenced by watershed
hydropower development. The HQA of water-reduced and near-natural reaches on the Zaodu River were not significantly
different. The HQA of reservoir reaches on the Zaodu River behind two high dams were significantly different from near-
natural reaches. The influence of watershed hydropower development and associated dam construction on the physical habitat
of the two rivers was associated with dam location, number and distribution of river segments before dam construction,

fluvial geomorphological character, and hydropower resources exploration methods.

Key Words: Dendritic Connectivity Index ( DCI); dams; River Habitat Survey ( RHS ); water-reduced river

reach; fragmentation
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Fig.1 Dams and sampling reaches locations on main stream of Wubu River and Zaodu River
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A Y 9.6% s /K Br 3 18.99 km, 5 22.1%,
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38 km, [ BB K BE 1 2.59 km MK K 2.32 km, 380/0 10.4% ., DCI HJT & RS 7.02 728 R IF K )5 HY
6.47,

PP T K AR Z (0N oK BAT 1AL, ARk LA e sE ik 0, Sk B 20T & i,
B 2 S AR B AR B s K BRSO & S T B 22 5 A S/l R B il 33.77 km 382D
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H P& RTY 52.3 28 W IF K51 32.4,
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Table 1 Result of habitat connectivity assessment for main stream of Wubu River and Zaodu River

FART (AT S R ) PRI (37 0 Z X0 )
Wubu river ( Estuary-Gaodongtang) Zaodu river ( Estuary-Shuanghekou)
F 67 Metrics K B K BB Kt Bk WK BB
FETT HEIG FETT HEG
Before dams After dams Before dams After dams
construction construction construction construction
WA BeS Number of river reach 26 29 2 5
“I] vy \/i/; /'H‘_ 4\‘{' ~/k
g”'ﬁ%ﬁhjﬁgqﬁ ng . ";D 2.59+2.39 2324221 42.94+12.97 17.1815.09
verage length of river reach *
T B BE R/ ME/ km 0.08 0.08 3377 -
Min length of river reach ' ’ ’ ’
YAl v7 . i /k
P B B BAEL 8.38 8.38 52.11 33.77

Max length of river reach
DCI 7.02 6.47 52.3 32.4
DCI. FARIK FR & 45 %X Dendritic Connectivity Index

2.3 K ELUBRG T K Xl 3 A B R A R

MHQA 15353 1F (3 2) , FAT A L - TR S0 3 AR B > Ul 7K T B > 2 IXI] B > TR S AR T B
S HO 25T RA (£ 2) ,4 ZEBL HQA 2554 .3 (P<0.01) , Mann-Whitney U #3832 1H | J& X 0] B 5 0
KT Bt HQA 22 530 2 3% (P<0.01) ; PRIE ST H AR BL 5 VM -DRIE 253 A AR B HQA 2257 3% (P=0.01) ;
JE X B S R AT [ AR B HQA 227N 3 (P=0.45) |, DKl B 5 e ME-R I ST FH AR T B HQA 22 57
WBF(P=0.51),

M HQA #4845 1A (R 2) , A —AE AR I 4 2B 2 [R5 J0 I B 25 5% (P>0.05) , X &I H A+
PiWANGER ) S i o N RS e AR U= % NNl w5 5 DS T R CIR G 3 LSRR D7 N e VAR = N T S e
BRI A A MEAE bR (A WM B 255 . Mann-Whitney U 65622 B | J8i /K T B 5 v il — T8 28 50 1 R Tl B
TMAIEIR(A)) 225 B3 (P<0.01) ;B8 TH3 R THaRA, 2 X B 5 VRIS F AR B A5 HR 34 o
#5(P>0.05)

PRV UL DT B HQA AR AR A, T Ve 9 88 300 =X F 3l 22 XN B HQA Rt 20, 1351 7K X Hi s
JE DT B HQA I 40 , 5 28 W 5 - M- TR TR ZIST A AR B ) HQA 39{HEL( 2 3) o VAT T sl /K VT B 5
FE- DRI R A AT B HQA 2R A B3 (P =0.32) , PR AR P A (A,) TR ARAE (A,) )RR bR 22 1
(Ay)3 MERR S B3 (£ 3,P<0.05)
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Table 2 Result of river habitat assessment for reservoir, water—reduced and near—natural reaches on Wubu River ( mean+SD)

, o BRI M- 2 .

_ 2 [X.m] WK T B - Kruskal-Wallis Test

b FER A Wk B 1 SR i ) ARTES
. Reservoi Water-reduced
Metrics ach ach Near-natural Near-natural
T reac reac reach ( pool) reach (riffle-pool ) H P

A Flow types (A,) 3.00+0.00a 6.64+2.54h 3.00£0.00a 10.00x1.41c 27.37 <0.01
TR F Channel substrates (A,) 3.18+0.40a 5.82+2.09b 3.00£0.00a 5.75+£2.22b 16.10 <0.01
VA R4FAE Channel features (Ay) 0.09+0.30a 4.36+3.14b 0 7.25+0.50b 21.52 <0.01
[ RFE Bank features (Ay) 0.82+1.94a 3.82+4.38h 0 3.75+1.71b 12.93 <0.01
] A W 2 IR S5

i %EJ\ W 11.36+1.29 11.91+1.64 12.00+0.00 12.25+1.26 1.87 0.60
Bank vegetation structure (Ag)
19 Point bars (Ag) 0 0.45+1.51 0 1.25+2.50 3.40 0.33
T RAR B

x . 0.18+0.60 0.45+0.82 0 1.00+1.15 4.73 0.19
In-stream channel vegetation (A, )
AT R (0—50m) 2.09+1.58 2.00+1.79 0.80+1.79 1.00+1.15 3.26 0.35
Land use within 50 m (Ag) U T T T : .
0] R
PR . 5.55+1.75 5.91+1.14 6.60+0.55 7.00+2.58 2.30 0.51
Trees and associated features (Ag)
FEIRA 5 Special features (Ajq) 0.45+1.51a 4.54+4.16b 0 5.00+5.77ab 10.40 0.02
HQA 28.67+7.64a 46.58+12.08b 25.4+1.51a 54.25+2.06b 18.80 <0.01
HOQA 3 [F HQA range 22—50 25—59 24—28 52—57 — —

HQA VAR AR B R RV 568 Habitat Quality Assessment ; S [A] FREFR R EZF B (P < 0.05)

*®3 BEAUTRE /—I-Ex lm7k1751 IEBRABREERETFHE %(quﬂﬁ""h/ﬁ%)

Table 3 Result of river habitat assessment for reservoir, water-reduced and near-natural reaches on Zaodu River ( mean+SD)

T H il I H iy T I Ve Lk VR ME-TR »
JEE DX T B JEE DX ] B JEE DX T B JEE DX Bt WK T B gt Mann-Whitney U Test”
J5H7 Metri Reservoir Reservoir Reservoir Reservoir Water- SR B
wb Metrics reach of reach of reach of reach of reduced Near-natural
Yandong Podu Wantang Nitang reach reach 7 P
station station station station (riffle-pool )
WA Flow types (A) 3 3 9 10 7.25+0.50 8.78+1.56 -2.67 <0.01
TIPRJFEE Channel substrates (A,) 3 3 6 6 4.50+1.91  4.67£2.65 -0.32 0.75
VAT RHFAE Channel features (Ay) 0 0 6 2 4.75£4.11 3.11+2.09 -0.70 0.48
VT A Bank features (A,) 0 0 4 8 2.50+2.52 6.89+2.09 -2.45 0.01
A 2 IR S5
’ it 11 6 8 6 7.50+3.11 9.67+1.87 -1.33 0.18
Bank vegetation structure (Aj)
1% Point bars (Ag) 0 0 0 0 0 0 0 1.00
TR AE %
Kt . 0 0 0 2 0.25+0.50 0.11+0.33 -0.62 0.54
In-stream channel vegetation (A;)
{7 - 1A (0—50m)
Land use within 50 m (Ay) 0 0 0 0 0 0.22+0.67 -0.67 0.50
Tl R S
Trees and associated features (Ag) 0 0 ! 2 0.75£0.96  2.56x1.33 —2.13 0.03
IR BT Special features (A o) 0 0 10 5 7.50£2.89  3.33£3.54  -1.83 0.07
HQA 17 12 44 41 35.00+£10.55 39.33+6.75 -1.01 0.32
HOQA i [l — — — — 24—49 31—51 - -

s WK B - RN 1 SA9T B A B b 0% S W AT
3 itig

3.1 R AE BT e i
ﬂfﬁ‘m?‘bﬁiﬁﬁ 15 JEZK 3L (H 55 7K B BR R IT R wiAH L, DCL AN FRAR T 7.8% , AR T AFAE KA
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SROME L 30 3 A K A B KT R B A A R B, AL SR A BEARAEAE A 15 AR K I E A A K AR bR
e HEAE N ZEBOK B 12 EK IR SR A e R BEAk AR DCT B ARG 25 22 /N HRL 3 7K 40
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