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Table 1 Values of minimum ecological flow and
3 ] minimum ecological water demand at 3 stations
32042’ 113° 75’ /ot 7! /o
1640 km? 32032’
114°07' 3090 kr? 1 6.20 1.75 0.81 0.166 0.047 0.022
) ) 5 2 7.09 2.36 1.31 0.190 0.063 0.035
32°33 114°73 10 190 km”. 3 10.1 2.48 1.33 0.272 0.066 0.036
3 1960 ~ 2005 4 14.4 4.22 1.35 0.386 0.113 0.036
5 16.1 2.39 0.70 0.431 0.064 0.019
6 13.8 5.66 2.19 0.371 0.152 0.059
2.2 7 32.8 10.5 5.04 0.877 0.282 0.135
8 15.9 4.19 1.41 0.426 0.112 0.038
9 14.0 2.42 1.13 0.374 0.065 0.030
10 2.22 1.29 0.58 0.060 0.035 0.016
1 11 4.17 1.57 0.87 0.112 0.042 0.023
' 12 4.73 1.40 0.72 0.127 0.037 0.019
2.3
45% 75% 50%
11 50% 10
90% 70% 50%
1 2.
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Fig. 1 Processes for optimal ecological flows at 3 stations under different guaranteed rates
Tennant 3 4.
3 1964 ~ 2005 1960 ~ 2005
5.
2 3 33
Table 2 Values of optimal ecological flow and Table 3 Assessment of minimum ecological flows
optimal ecological water demand at 3 stations at 3 stations using Tennant method
/ mt s7! m’
% Tennant
10~3 4~9 10~3 4~9
1 15.10 4.89 2.62 0.404 0.131 0.070
2 18.60 4.38 2.53 0.466 0.110 0.063 9.57 8.64
3 55.20 14.20 8.03 1.478 0.380 0.215 10.84 8.34
’ ’ ’ ’ ’ ’ 9.65 5.89
4 51.30 17.30 12.00 1.330 0.448 0.311
5 94.90 28.10 16.10 2.542 0.753 0.431 3
6 110.00 38.70 33.40 2.854 1.003 0.866
7 300.00 74.10 41.00 8.047 1.984 1.099
8 207.00 60.80 32.50 5.542 1.628 0.870
9 92.10 40.80 16.40 2.387 1.058 0.425
10 54.30 31.90 8.61 1.454 0.854 0.231
11 32.20 8.95 5.10 0.835 0.232 0.132
12 17.90 4.16 2.65 0.479 0.111 0.071
4 3
Table 4 Assessment of optimal ecological flows at 3 stations using Tennant method
/% Tennant
10~3 4~9 10~3 4~9
53.54 68.47 50.60 65.24 69.12 70.23
57.59 72.93 53.59 63.54 66.44 68.18
34.59 53.68 32.83 51.85 52.26 44.63
5
Table 5 Number of years with observed and natural average monthly flows less than optimal ecological flow
1 2 3 4 5 6 7 8 9 10 11 12
8/14 12/17 24/28 22/28 22/25 20/33 27/25 28/26 20/25 18/23 15/18 10/11
10/13 8/13 25/27 21/23 24/24 28/31 25/26 26/25 23/27 28/33 16/19 8/9
11/12 12/17 24/23 27/20 23/26 29/22 24/25 23/28 22/23 19/23 15/19 11/14
“ “ o
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Calculation of ecological water demand in upper reaches of Huaihe River

CAI Tao' > LI Qiong-fang' WANG Hong-jie’ LI Peng’ XUE Yun-hong’ BAI Lin-long’ LIU Yi' 2
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Abstract To compute and analyze the ecological water demand in the upper reaches of the Huaihe River a method for
determining optimal ecological flows was proposed with different guaranteed flow rates 45% for the wet season 75%
for the dry season and 70% for an average season. According to the natural discharge time series data  1960-2005 from
Xixian Changtaiguan and Dapoling hydrological stations on the trunk stream in the upper reaches of the Huaihe River

the minimum ecological flow and the optimal ecological flow were calculated and evaluated using the Tennant method . The
results show that the minimum ecological flow does not provide for the stability and health of the river ecosystem.
Generally speaking the optimal ecological flows at the three stations can lead to the optimal river ecosystem in the upper
reaches of Huaihe River. However in some years the observed average monthly flows are less than the optimal ecological
flows and the destruction rate of the optimal ecological flows in the wet season is larger than that in the dry season. This
indicates that the ecological water amount in the river should be raised in some years so as to satisfy the requirements of

the optimal ecological water demand .

Key words ecological water demand minimum ecological runoff optimal ecological flow upper reaches of Huaihe

River





