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Evaluating hydrologic alternation along the East River basin, southern China, under the
changing environment
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Abstract: We use the visualization package XmdvTool to enhance the evaluation of the spatio-temporal patterns of the dam-induced
hydrologic alternation dominated the middle and upper reaches of East River, south China during non-flood seasons (1952-2002).
Results indicate that: 1) Along the East River, dams had greatly altered the natural flow regime, range condition and the spatial
variability; 2) The 6 most remarkable indicators of hydrologic alternation induced by dam-construction were the rise rate, 3-day
maximum, Low pulse duration, January and July of the East River during 1952-2002; 3) The spatio-temporal hydrologic alternations
were different among 3 stations. Under the influences of 2 large multi-purpose dams, the rank of the overall degree of hydrologic
change were Lingxia, Heyuan and Longchuan station along the middle and upper reaches of East River. Visualization techniques for
the high-dimensional hydrological datasets, together with RVA approach, might be useful to detect the spatio-temporal hydrologic
changes. The unique way of integrating spatial, temporal and multi-element hydrological components provided visually-enhanced

insights that were not possible with traditional analysis tools for water resources management.
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Tab.1 Major reservoirs in East River basin and construction period of each reservoir
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Fig.2 Water year separation of the streamflow time-series
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Tab.3 Summary of 33 indicators of hydrologic alternation for 3 stream gauges in the East River

THA [HF Je )1k TR AT KA T8 H

1. 1 A¥RE 0.72 0.92 0.77 0.80
2. 2 H¥RE 0.91 0.69 0.77 0.79
3. 3HAMGE 0.81 0.84 0.66 0.77
4. 4 AYghia 0.72 - - .
5. SAYEE 0.81 - - .
6. 6 H¥nim 0.44 0.77 0.71 0.64
7. 7T H¥HE 0.63 0.87 0.89 0.80
8. 8 H¥ypim 0.34 0.07 0.14 0.18
9. 9 H¥mE 0.68 0.84 0.02 0.51
10. 10 H¥ifi= 0.16 0.38 0.66 0.40
1. 11 A 0.44 0.53 0.77 0.58
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23, Wi oREk 0 0 0 0
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33, R - - - -
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Fig.3 Degrees of indicators of hydologic alternation for 3 stream gauges
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Fig.4 Scatterplot matrix display for 6 highest indicators of hydrologic alternation at 3 streamstations of the
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