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changes in discharge but also affects the habitat characteristics of the fluctuating backwater area at the reservoir tail due to water
level fluctuations in front of the dam. By clarifying the effects of hydropower plant operation on the suitability of fish spawning
habitats in the backwater area under different water inflow conditions, this research aims to provide a reference and guidance for
ecological scheduling during fish spawning periods in regulating hydropower plants. [ Methods ] Using the operational data from
the Longyangxia hydropower plant in the upper Yellow River as a case study, this research focused on the Yehuxia spawning
ground at the reservoir tail as a fish protection habitat. Platyharodon extremus was selected as the target species. A fish habitat
model was constructed, and the Weighted Usable Area ( WUA) and the Splitting Index ( SPLIT) were introduced to
quantitatively assess how changes in hydropower plant scheduling affect habitat suitability during fish spawning periods.
[ Results ] The result indicated that the current annual operational mode affected the fish habitat at the reservoir tail, with the
WUA first increasing and then decreasing, while the SPLIT of the spawning habitat gradually increased. From early April to late
May, the WUA increased by 74.43%. From late May to late June, the WUA decreased by 52.39%. From April to June, the
SPLIT increased by 221.94%. The inconsistent trends of WUA and SPLIT were due to the fact that WUA reflected changes in
the spawning habitat area, while SPLIT represented the integrity and fragmentation of the spawning area. From early April to
late May, increases in flow and decreases in water level expanded the spawning area. However, changes in topography and flow
patterns worsened the overall integrity, causing both WUA and SPLIT to increase. From late May to late June, as flow levels
continued to rise and the reservoir water level increased, the suitable spawning areas shrank and became more fragmented,
leading to a decrease in WUA and an increase in SPLIT. [ Conclusion]The result indicate that the annual operational mode at
Longyangxia significantly affects both SPLIT and WUA. Further ecological scheduling of the hydropower plant can effectively
improve the ecological hydrological processes and hydrodynamic conditions of fish spawning habitats in the reservoir tail
backwater area.

Keywords : hydropower plant scheduling; reservoir tail backwater area; fish habitat suitability; weighted usable area; splitting

index; influencing factors
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SPLIT WUA/m> SPLIT WUA/m> SPLIT/ % WUA/ %
4 J kA 3.222 407 779. 027 2.764 740 685. 136 16.57 -44. 95
4 A 3.433 526 422. 637 2.845 773 165. 396 20. 67 -31.91
4 AT A 3.299 623 543.958 3. 440 826 161. 394 -4.10 -24.53
5 H kAl 3.476 665 204. 411 3.457 826 267.235 0.55 -19.49
5 Aa) 4.413 703 377. 750 4.228 831 183. 691 4.38 -15.38
5 A 5.700 711 273.326 4.784 817 072. 746 19.15 -12.95
6 1 ) 5.755 657 284. 268 6.208 758 028. 565 -7.30 -13.29
6 Jhf] 8. 007 518 187. 846 8.323 616 097. 342 -3.80 -15.89
6 A TH] 10. 373 338 657. 114 9. 059 422 454.754 14.50 -19. 84
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Table 2 Correlation analysis of evaluation indicators

g3y A2 | TR | RASCE RS P e
H SPLIT 0Q -0. 050 66 0.950 517
Q SPLIT H 0.971 91 <0.000 1
H WUA Q -0.983 65 <0.000 1
Q WUA H -0.979 26 <0. 000 1

o Q IR H O W

MPEHIFTRAE, AR S S SPLIT Z 8] kA
KREH0.97, PAEH<0.000 1, FIWH BA B
IEAHRKR, BIESIRT KA AR E LT, AJE
TR O 2 B R A6 287 O R AL RR B, A
PR S WUA Z [l A0 OC R 50 - 0.98, P {E <
0.000 1, FHAW FH BARBAMICKCR, RIFEMH]
KPR EERE TG DL T, AR = A3 N4 S8k
FEBR S AU/
2.6 KEAEDEBITEN
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