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Fig.1 Fish velocity suitability index (a) and water depth suitability index (b) in Heishui River
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Tab.1 Flow conditions for the habitat simulation study

_— ] FoKHA K3 FEA
K/ (9 ARy (1 A)Hiks (5 A) i/
[X 38,
km md e 5! md e s! m? e s!
HRIEWAE: 2.3 4.8 4.8 4.8
N E X B 0.8 111.3 23.6 24.0

2.2 BESHY
2T RBOUE R P R E NS, B
TR IR R R B o R Sy B Y 1 L DT

I 2 R A AR Ri AR R 20 ~200 mm,, AR
YT DX 2 B 2 T I /B A T AN [R] 18
B (NI ™ E R, 2008 ) 5 Horp F2 908 &7 R
B 0.035 ~0. 040, ff/ w5 A MES T REH0. 04,
RIVER2D Hfifi FHIA RICHURE = B2 &, A2 T R4 n,
T ok, 25 58T KGR R B i 2, 15 35 1Y)
B AR (FEEH], 2006) 4T

n=R"[log,(12.2R/k,) ] (3)

AR KT AR MR8 n AOHUAE, &, B EUE
4 0.25 ~0.70,

RIVER2D i T 4Rk, 75 SR 400 B 1) ]
IRHIEE R . A S T 44 A~ BLRYA] PR IB T, -
SR FH Ry 0T R DR 1t AE £ B 1) =X BT e R
XA, YRR R Delauney = 1] 43 4% 5
DO, 25 AR s b T2 590 AR A TR | 2 L3, XA
[F#E 0.5 ~10.0 m, 1555 BUER &l 5,
TUERHIKAL S, W R Bl R . o5
FVB DK ] B AL %) 7K A2 31 A HEC-RAS 354
T8, I FH T ] 3t RN KA SRR T S 808
DN 7K EEL Sl DXL B 7K AV 0 S e BE L E /B K
PLHfE o

3 HRIWR

3.1 AEAEAE S A& B L
IR BUKITBLAE 4.8 m*/s AT RAE BT



2016 % 3

WEF %, A AEA B AR & XL HR Y 08 73

(KA 3. 15 hm® 5 H ol B A 22 K S
A 1051 hm? A R B L (WUA)
0. 83 hm® ;3 FIE— M A /K Bk IE AR 1. 23 hm? |, 35
PEE A A K I TE BN 0. 41 hm? o 218 55 i [X 7K 3
T FRAR TR, i 7K 301 (1 ) A2 = Bp i (s )
A AT AR A 5. 71 hm® , WUA 274 1. 80 hm®; H

>N

H R B 2 KRB AR O 3. 12 hm® & FME—

JR AN A AR A T 259 hm? ;s FE KK
ST 6.29 hm® A JE G Sk A4 R X A XAV S
M AR B Y AR T, WUA g 2013 hm,
O BLPER 2E K AT ALY 2. 36 hm” 38 BLME— iR
FIEE I i /K BRI AR A 112 3,93 hm® o JR G L
Ny WU TT B (5 i 1o AR SR AN S5 2 A
K2 f.

xR2 AEMEMERERMER

Tab.2 Simulation results for river habitat suitability
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SRGE VRN B 8 o P DX 3 o5 AL
MBI T4% 1 26% , A7 3500 5 4 1 FR (WUA) 7351
P AL BEAT RO S L 1 AR 28% 1 72% o B
IR 55 P X IR /K K IR K, 5 BUR R IX ek #1126
W A EL PR 22,y T HOR T B K % R XK
T ] B ) AR R AL 2% AT B 5 ey 4 £ A7
b3 L, L2 XK SRR, PR A S5 S s i AR
BER 5 TR 0 WK B TRl TE N KSR T )5 4
R T RIRARIRNG DAL TE R R 25, /K IR R 2 5%
(2560% /NF 0.5 m 2] 80% /NTF-0.6 m) , % BAf
LM B R RO AT, A A B st I R
3.2 AEmERNERE

HRT KA 4 Rl d sk i, ¥ 510K
IR, AP il TR K | B DRI LA Ry f 24
POE BRI SRS s R S B A A ST
Tk, AEAR AR A R IR DL S 25 A28, K] Bl 1
PR R AR R DBl /1 , P45 T R M 5 R AL 1) B
PRI 58 , R KRR , (EAF AR /K i

G KBt /N5 T 8L, S S5O O ) £ ST I L
B2, W BT R 18 A B2 A8 52, n] AR B] 18 R
AR

ARSCUA TR GR35 DK T B R 7 T A AN [+ A 2
WA A (UL A 22 45 B3 4 1) 10% (12, 5%
15% ) kA 22 47 - i b 10% B A= 25 0 i A5 1F
N HEA TR R B AR T SR AEAT X o AR AN R 5 S
TR IAT (49K 2B % b (3 3) , WHE AR T i A= 25
TN AR R 10% 485 2 15% , 545550
KT BER FROKRRP- B KRGS REEA R . Ik
AE TR 242 3 B 10% 1 0L T, SR BU B 15 &
EROY R Sy IV EIRG Y STIIES - FN ST Y S7
KIS HO T A A= 2 i e 2 0 A 22 4R 2
Tt 15% HIE O, B OR A X S W o IR,
SRKIATTRE AR A 52 AT SR G IE VG B L S5 S
PR 25 U A

x3 AREARABEEKNSEIILE
Tab.3 Comparison of hydraulic parameters in typical

river sections under different optimization schemes
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Fig.3 Sketch map of habitat restoration scheme for two typical river sections in the

reduced water segments of Heishui River
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Application of Habitat Simulation to Fishery Habitat Protection in Heishui River
FU Jing-jing', HUANG Bin', RUI Jian-liang' , TAN Sheng-kui', ZHAO Shuang’

(1. PowerChina Huadong Engineering Corporation Limited, Hangzhou 310014, P. R. China;
2. Zhejiang Radio & Television University, Hangzhou 310030, P. R. China)

Abstract; Heishui River is an important tributary of the lower Jinsha River with abundant fishery resources. How-
ever, exploitation of hydropower on the river has changed the natural flow regime and interrupted river continuity,
resulting in habitat loss and the need for habitat conservation. Habitat evaluation is crucial for effective habitat res-
toration. To study fish habitat suitability and develop an effective habitat conservation program for Heishui River, a
hydrodynamic and fish habitat suitability simulation was run from the dam at Sujiawan to Gongdefang hydropower
station. The habitat and hydrodynamic simulation was based on the instream flow incremental methodology (IFIM) ,
combined with the River2D Hydrodynamic Model. The quantity, quality and distribution of suitable physical habitat
were then analyzed and the weighted usable area ( WUA) and fish habitat suitability in the study area was evaluated
and the main problems were identified. It is 3. 1 km from Sujiawan dam to Gongdefang hydropower station, inclu-
ding the Sujiawan reduced water segment (2.3 km) and the open water of Gongdefang Reservoir (0.8 km). Re-
sults indicate the total water surface area in Gongdefang reservoir was 5. 71 hm® during the dry season (January)
and fish spawning period (May) , and the Weighted Usable Area (WUA) was 1.80 hm®. During the wet season,
the total water area was 6.29 hm” and the WUA was 2. 13 hm®. The total water area of the Sujiawan reduced water
segment was 3. 15 hm” under the condition of ecological flow (4.8 m’/s) and the WUA was 0.83 hm’. The water
area in Gongdefang reservoir is large, the suitability index was high in most reaches, and the effective habitat area
was large. The instream flow in the Sujiawan reduced water segment was small, mostly shallow, and the suitable
habitat area was small, indicating a need for habitat restoration. Based on the results, two habitat restoration
schemes in the Sujiawan reduced water segment were simulated: ecological flow increases amounting to 10% ,
12.5% and 15% of the average annual flow at the dam ;increasing the average annual flow by 10% and using river-
way treatment. After comparing the results, we suggest the riverway treatment be given priority, combined with eco-
logical flow optimization.

Key words: habitat simulation method ; fish habitat conservation; Heishui River



