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Application of fuzzy logic to model fish habitat in the downstream of Lijiang

River under reservoir operations
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Abstract; Reservoir operations changed the river hydrological regimes, thus significantly altered the spatial distributions of
species habitats. This research developed a fuzzy logic habitat model and combined it with a water quality model to
investigate the impacts of reservoir operations on fish habitats, in particular during different life-stages. Ecologist’ s
knowledge was involved in this model to link environmental conditions to the quantitative Habitat Suitable Index of aquatic
species. Moreover , Habitat Suitable Width Index was introduced to quantitatively characterize habitat continuity and analyze
the validity of habitat variation. The model was applied to a compound channel of the Lijiang River, and simulated the
habitat variations of the special fish Spinibarbus hollandi for different reservoir operation schemes in three typical
hydrological years. The results indicated that water recharge from the reservoir in dry season significantly improved the
suitability for fish spawning, in particular for wet and dry years that the high suitability area was increased about 50% . The

water recharge had relatively small effects for fish overwintering, and the increase was only 5% in average.

Key Words: reservoir operation; habitat suitability; habitat model ; fuzzy logic
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Table 2 Fuzzy rules used in the model
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Table 3 The variation of WUA and HHS with and without water recharge

7253 Spawning ground #i4&3 Overwintering ground
B Toom JAhk ok JAhk ok
No water recharge With water recharge No water recharge With water recharge

WUA FIKAE Wet year 20982.2 32721.5 14821.2 15562.2
Hi7K4E Dry year 24549.7 32817.0 14591.4 16675.1

/K 4E Even year 27580.8 29438.8 14830.0 14838.6
HHS FIKEE Wet year 0.1398 0.2180 0.0987 0.1036
Hi7K4E Dry year 0.1635 0.2186 0.0972 0.1110
/K 4E Even year 0.1837 0.1961 0.0988 0. 0989
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R, AT 0T 65 3006 S PO T R o

F4 KEHKETE HSWI EX
Table 4 The variation of HSWI with and without water recharge

7= 5i3% Spawning ground #i4& 3 Overwintering ground
A Ttem JEAbk K HExbk ik
No water recharge With water recharge No water recharge With water recharge
HSWI FEIKAE Wet year 1.000 1.000 0.946 0.803
Hi7K4E Dry year 1.000 1.000 0.822 1.000
/K4 Even year 0.858 0.319 1.000 1.000
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