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Abstract

The cascade reservoir operation just considering power generation of the Lower Yellow River has
caused serious environmental problems, because it ignored the ecological water requirement.
Therefore, an ecological operation model of Xiaolangdi-Xixiayuan cascade reservoirs was devel-
oped to explore trade-offs between hydropower generation and ecological water requirement.
The results show that the new ecological operation can greatly improve the ecological environ-
ment in the case of reducing the power generation, which has vital significance on the ecological
environment management and restoration.
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Table 1. Characteristic parameters of Xiaolangdi and Xixiayuan reservoir
F 1 NRIE BAEREEFESH

BAR TR NI PHEE R
Ptk K Az (m) 274 132.56
TEH & KA (m) 275 134

THBRFK AL (m) 248 131
Btk AL (m) 230 131
KEEZR (108 mP) 126.5 1.62
A 2% (10° m®) 51 0.45
K EEE AT g R 44 =]
FHEEMW) 1800 140
FHLEEHLEEMW) 300 35

REPAR S ¢ 8.3 8.3

PRAIE H 5 (MW) 354 456
KPR mYs 1776 1380
BRIk (m) 128.92 13.82
Bt 7K Sk (m) 112 115

Table 2. Average of the driest monthly flow
3 2. 10 SR A PR E (mYs)

eI A gatl I HE
1950~1960 343.1 265.1 240 196
1960~1970 66.6 5.6 4.9 0
1970~1980 2315 2343 146 18.1
1980~1990 202 102 70.6 16.2
1990~2000 1311 12.7 0 0
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Table 3. Instream flow of the Lower Yellow River
i< 3. B NS UBRESER
1 - = - X - F F) - 3]

AR (M) 131 123 122 111

Table 4. Sediment flow of the Lower Yellow River
2 4 B NSRRI RE

B AT T K (ms) IR T K (ms)
MRS - A 1972 835
TR O - E 2322 832
i - 30 2191 756
Sy - A 2140 667
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Figure 1. Ecological water demand of estuary
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Figure 2. Different ecological runoff processes of the
Lower Yellow River
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Figure 3. The outflow of Xiaolangdi reservoir in wet, average and dry year
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Table 5. The average annual generated energy

5 ZFEFHLBELN

/NIRJE K FE (12 KW-h) FAZRK B (12 KW-h)

W 60.6 68.6

AW 59.8 67.9

Table 6. Guarantee rate of ecology and water supply
3 6. ESHEKRIEE

fRIER AR TolbAE Al
SR 88.9% 84.4% 75.6%
TR 6.67% 97.8% 91.1%
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