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Abstract: Reservoir operations change the hydrological natural rivers regime thereby destroying the original reproduction
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conditions and the normal behavioral response to the environment of fish. The Three Gorges Reservoir ( TGR) has taken an active
ecological operation to reduce the adverse ecological impact during the breeding season of the four major Chinese carps ( FMCC) .
To analyze the changes of ecohydrological response of the FMCC spawning since the operation of the TGR this paper proposed
two new ecohydrological indicators by applying the Weber+echner biological perception law the daily increasing discharge in fish
perception and the cumulative increasing discharge in fish perception. Coupled with the indicators proposed by previous studies
this paper quantitatively analyzed the response of fish spawning and the hydrologic characteristics of the increasing discharge
process using hydrological and biological surveying data from 2013 to 2019. Results show: (1) the key ecohydrological indicators
of the FMCC spawning during the increasing discharge process are the daily increasing discharge in fish perception the cumula—
tive increasing discharge in fish perception the average daily increasing discharge and the total increasing discharge; (2) when
the FMCC spawning amounts exceed 25% of the spawning scale in the whole year the ecohydrological indicator thresholds are
obtained the daily increasing discharge in fish perception is 8.37% ~ 36.05% the cumulative increasing discharge in fish
perception is 58. 58% ~ 180. 23% the average daily increasing discharge is 1 295~2 825 m®/s and the total increasing discharge
is 7 500~ 12 670 m’/s. (3) the ecological operation of the TGR has a good effect on the spawning of the FMCC.

Keywords: The Three Gorges Reservoir; the four major Chinese carps; ecological operation; ecohydrological response
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Table 1  Ecohydrological indicators that potentially affect FMCC spawning
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m® /s m® /s d m? /s m?/s % %
(m’/s) o N
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1.4
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Fig. 2 Spawning amount of the FMCC in the Yichang-Yidu
spawning ground during 20132019 ( except 2016)
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Table 2 Ecohydrological data and FMCC spawning scale during the effective spawning period

T Qumin Qs Qu 0, Py, P,
o et | omt st | o md st | md s 1% 1% /%10 1%
2013 6.22~6.25 4 10 400 21 700 2 825 11 300 27.16 108. 65 0. 655 50. 00
2014 6.30~6.70 5 11 400 18 900 1 500 7 500 13.16 65.79 1. 304 25.27
7.10~7.40 4 18 500 27 100 2 150 8 600 11.62 46. 49 1.237 23.97
2015 6.70~6. 11 5 7 030 19 700 2 534 12 670 36. 05 180. 23 2. 408 39.98
6.22~6.27 6 16 200 26 850 1775 10 650 10. 96 65.74 1. 540 25.56
2017 6.50~6. 10 6 12 080 19 850 1295 7770 10. 72 64.32 3. 340 34.09
6.16~6.19 4 16 810 23 920 1778 7110 10. 57 42.30 2.337 23.85
6.25~6.29 5 19 740 27 020 1 456 7 280 7.38 36. 88 2.142 21. 86
2018 5.19~5.25 7 15 960 25 310 1336 9 350 8. 37 58.58 3.574 34.75
6.18~6.25 8 11 780 19 650 984 7 870 8.35 66. 81 2. 120 20. 61
2019 5.28~6. 10 5 16 550 20 280 746 3730 4.51 22.54 10. 074 23.19
6.10~6. 13 4 14 950 17 760 703 2 810 4.70 18. 80 9.397 21.63
3
Table 3 Correlation between ecohydrological indicators and spawning scale of Yichang spawning ground
Pearson -0.114 -0.614" -0.109 0.705" 0.673" 0.778™ 0.718™
0.05 * 0.01
Pearson o Pearson
0.705. 0.673. 0.77 0.718;
2
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2
Pearson -0.114 -0.109. 5—6
3 0.05
2 0.01
( 2)
o Weber— 25%
Fechner
N 8.37% ~ 36. 05%
o 58.58% ~180. 23% 1295~2 825
mi /s 7,500~ 12 670,m’ /s
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Note: EO refers to the ecological operation period; the rest of the time is the nonecological operation period.
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Fig. 3 Spawning scale of the FMCC and flow at the Yichang gauge station during 2013—2019 ( except 2016)
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