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Title: Study and analysis of drought warning water levels at Bashan reservoir// by ZHUANG Caibaol/
Bashan Reservoir Management Center, Yishui County, Shandong Province

Abstract: Taking Bashan reservoir as a case study and considering the actual situation of uneven inter—
annual distribution of inflow, this study employs a comprehensive multi—level and multi- phase ap-
proach to calculate two—level drought warning water levels. The results are verified using the return peri-
od method, the guarantee rate method, and the scheduling diagram method. Analysis and verification
have confirmed that the calculation method for the two—level drought warning water levels is reasonable

and feasible, providing reference for study of drought warning water levels of reservoirs in the hilly re-

gions of North China, as well as for reservoir drought—mitigation operations.
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By ZHUANG Caibao: Study and analysis on drought warning water levels of Bashan reservoir

2.1 1% kKitE
211 RAZH T ANERR

SR L K R AR A U A ARFE 1L AR 5 — OK Y
TRVRAAE PPN, RYVAFE R 1961—2016 4F , 28 & >k
BRILIZK SO K 28 R ORI TR, B T 2k R ECH 1
HPEZEHY 0.5% o TTRATER LK PR IE A 2246724
RIRFETHE N 42 7447 m’ THRLERWE 1,

F1 BUKERAERRINGEIT SRR
Table 1 Statistical analysis results for the natural runoff series

of Bashan reservoir
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Table 2 Inter—annual distribution of runoff at different design frequencies for Bashan reservoir (unit: 10 000 m°)

wiEs | ARy | 1A 2 A 3A 4 H 54 6 7H 8 H 9 104 | 11H | 124 | &Il
RFAE| 1972 | 625 899 10 226 482 | 1044 | 2708 | 3491 | 1835 | 928 978 | 15198
g
o BEHAE | 2008 | 636 915 10 230 491 1063 | 2757 | 3554 | 1868 | 945 996 | 15472
RFE | 351 292 61 87 316 | 1521 | 700 384 999 820 542 392 | 6465
o B4R | 280 233 49 69 252 | 1212 | 558 306 796 653 432 312 | 5152
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Table 3 Annual water shortages by sector
UK/ m' Bk Bk H 45314
JHkZEB
ZAEY —JRHKAE | FRRKAE | ZARR | —BOHKARE | FRREKAR | ZARE | —RARAR | FRR KA
Sk 59.82 0 0 0.44% 0 0 6 0 0
K 76.39 0 521.49 1.79% 0 51.03% 44 0 8
WK 1211.60 3158.93 3498.08 39.64% 100% 100% 135 6 6
&it 1347.81 3158.93 4019.57 6.43% 16.88% 22.13% — — —
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Table 4 Calculations for the level 2 warning water level at Bashan reservoir

. o | ABKE(P=T5%)) | WK | RS | RHNE | ERBE | ARER | Z9OUEK | KA
R0y | ARIEZ T m | ~
Hm m IKIH m® B/ m’ m Jim’ =/ m m
1] 10 097 2008 1158 667 0 117 10 163
12 692.80 171.85
2 10 163 636 1046 667 0 124 8963
3H 8963 915 1158 667 183 139 7730
4J] 7730 10 1121 667 596 185 5172
8 962.50 169.74
51 5172 230 1158 667 550 123 2903
6 2903 491 1121 667 92 84 1430
75 11901 1063 1158 667 23 260 10 856
8 A 10 856 2757 1158 667 206 239 11342 11901.36 171.43
9H 11342 3554 1121 667 138 278 12 693
10H 12 693 1868 1158 667 92 210 12 434
11H 12 434 945 1121 667 115 138 11338 12 692.80 171.85
124 11338 996 1158 667 298 113 10 097
Mt — 15472 13 640 8 000 2293 2011 — — —
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Table 5 Calculations for the level 1 warning water level at Bashan reservoir
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1H 6453 280 1043 107 — 60 5524
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10/] 8766 653 1043 107 — 109 8 160
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Table 6 Statistics on the number of alerts triggered at Bashan
reservoir between 1960 and 2020
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Table 7 Comparison table of water shortage and guarantee rates with and without early warning
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Fig. 1 Regulation of Bashan reservoir water level
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