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Table 1  Calculation of ecological flow in the downstream section of Xiaxiang hydropower station on the great ring River Based on
hydrological method
AR RALE R (ms)
ATk
1H 2H 3 4J] 5J] 61 7H 8 1 9/ 104 1A 124
Tennant #5-72 1.31 1.29 2.07 3.87 9.02 19.69 15.65 8.21 566 228 3.02 1.47
Tennant #5-H1 1.31 1.29 207 1162 27.07 59.07 46.96 2462 1699 228 3.02 1.47
Tennant 75-4F 262 258 414 1550  36.10 78.76 62.61 3283 2266 456  6.03 2.94
Qp-90% 434 434 434 434 4.34 4.34 434 434 434 434 434 434
Qp-95% 400 400 400  4.00 4.00 4.00 4.00 4.00 400 400 400  4.00
T DI 2k (90% ) 5.10 5.87 632 1278  33.94 87.94 74.93 26.23 1241 9.18 6.87 4.92
T Dy 2k (95%) 422 491 529  10.60  28.02 73.44 63.13 21.81 11.64  7.60 6.31 4.08
7Q10%%: 457 457 457 4.57 4.57 4.57 4.57 457 4.57 457 457 4.57
T 10 4P kil H a1 5.38 5.38 5.38 5.38 5.38 5.38 5.38 5.38 5.38 5.38 5.38 5.38
050-Q90 1 510  5.87 632 1278  12.26 12.26 12.26 1226 1241 9.18 6.87 4.92
Lyon #: 4.38 464 689 1779  48.69 113.83  86.90 47.09 2041 692 623 5.35
%] e/ NS E 3.65 4.89 558 1047 2774 65.00 63.94 18.84 7.99 7.69 532 4.83
Texas 15-25% 1685 1630 27.07 5046 11636 24895 19593  107.06 7227 29.18 3890  19.11
Texas 1:-50% 1122 1156 1619 3129  76.41 17535  141.87 6544 3394 1971 19.13  11.94
Texas %-75% 7.34 8.07 953 19.07  49.28 121.61  101.30 3933  17.09 13.09 980  7.33
FETR L BE - KA 1.02 1.02 2.39 2.39 5.95 5.95 5.95 5.95 2.39 2.39 1.02 1.02
FETR L BE KA 0.75 0.75 1.26 1.26 5.65 5.65 5.65 5.65 1.26 1.26 0.75 0.75
FETR LU BE K AR 0.55 0.55 1.21 1.21 4.76 4.76 4.76 4.76 1.21 1.21 0.55 0.55
AR N SR AT 4.03 3.97 636 1190  27.72 60.49 48.09 25.21 17.40  7.00 9.7 4.51
60 T R FEL S T i O T AR BT A A A R A R 16.51 ms, T
50 : - WM 54.76 m’/s .
y=8.047 9ln(x)+11.116
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Table 2 Relationship between discharge corresponding to different water depths and hydraulic habitat parameters by R2-cross method

TR IK R /m Q/(m’/s) RS /m T A /m JK T & /m SRR /m SEX L /s TR R %
0.5 0.20 5.56 1.82 5.41 0.34 0.11 13
1.0 0.85 8.72 5.25 8.39 0.63 0.16 20
1.5 2.07 14.59 11.04 14.14 0.78 0.19 34
2.0 4.36 18.72 19.07 18.05 1.06 0.23 43
2.5 7.55 24.00 29.29 23.14 1.27 0.26 55
3.0 12.80 26.44 41.78 25.26 1.65 0.31 61
3.5 18.63 36.11 59.27 34.50 1.72 0.31 83
4.0 27.75 38.16 76.96 36.27 2.12 0.36 88
4.5 38.43 40.21 95.54 38.04 2.51 0.40 93
5.0 50.77 42.04 114.94 39.56 291 0.44 97
53 58.75 43.30 126.96 40.66 3.12 0.46 100
5.5 64.29 44.25 135.18 41.53 3.26 0.48 102
6.0 79.22 46.64 156.48 43.68 3.58 0.51 108
6.5 95.76 49.02 178.86 45.84 3.90 0.54 113
7.0 114.63 50.85 202.19 47.34 4.27 0.57 117
7.5 134.83 52.78 226.22 48.94 4.62 0.60 122
8.0 156.58 54.77 251.13 50.59 4.96 0.62 126
8.5 180.27 56.53 276.79 52.01 5.32 0.65 131
9.0 205.53 58.30 303.14 53.43 5.67 0.68 135
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Fig.2 Comparison of ecological flow by hydrological method and hydraulic method for Xiaxiang hydropower station
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Study on Ecological Flow Determination of Southwest Mountain Rivers
YAO Hangbin', WAN Donghui', ZHANG Li', CHEN Jieru’, DONG Yanjun', WANG Linghe], ZHENG Jiuyu1

(1. Pearl River Water Resources Commission of Pearl River Water Resources Research Institute, Guangzhou 510611, China;
2. College of civil engineering of Fuzhou University, Fuzhou 350000, China)

Abstract: Due to the influence of topography and monsoon, the abundance and exhaustion of southwest mountain rivers vary sig-
nificantly. The applicability of common ecological flow calculation methods to southwest mountain rivers is not clear yet. this pa-
per selected the Dahuan River as a typical river to compare and analyze the ecological flow calculation results of hydrological
method and hydrodynamic method applied to southwest mountain rivers. The results show that the ecological flow based on the
monthly average flow like the Texas method and the Lyon method in the flood are large. The methods that use the driest or
extra—dry flow at a specific time as ecological flow, such as 7Q10 method and Qp method, ignore the seasonal variation of south-
west mountain rivers. It is recommended to use the calculation results of R2-Cross method and wet cycle method as the upper
and lower pack line respectively, and combine the hydrological methods such as Q50-Q90 method and Tennant method to deter-
mine the ecological flow target of southwest mountain rivers comprehensively.

Keywords: southwest mountain rivers; ecological flow; hydrological method; hydraulic method
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Marquardt back-propagation neural network: Case Study of a

Preliminary Study on Total Nitrogen Inversion Model of Small Lake Based on Hyperspectral Data
TANG Yang, YANG Yuankun, FENG Xiaoqian, CHEN Shu, WANG Bin, SONG Huaiqing

(School of Environment and Resources, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: There are many small lakes and reservoirs in China, which are widely distributed and have various service functions.
Thus, it is of great importance to establish a monitoring system for water quality and water ecology of them. In this study, the hy-
perspectral data obtained in real time was used to analyze sensitive bands by band normalization, band ratio and band difference.
Then the multiple linear regression model and BP neural network model were established to retrieve the total nitrogen (TN) con-
centration in the central lake (a small artificial lake), which is located at Southwest University of Science and Technology. Finally
the accuracy and applicability of the models were analyzed. The results show that the neural network using sensitive band after
band ratio operation as the input layer has the highest fitting accuracy (root mean square error is 0.05 mg/L, the average absolute
error is 0.03 mg/L. and the average relative error is 4.7%). These indicate that the continuous spectrum of hyperspectral remote
sensing combined with the nonlinear fitting ability of BP neural network could better retrieve the concentration of TN. The results
could provide theoretical and technical reference for hyperspectral water quality inversion, monitoring and early warning in small
lakes and reservoirs.

Keywords: small lakes and reservoirs; inversion of TN concentration; hyperspectral; neural network model; sensitive band analysis



