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TITLE: Impact of river–lake–groundwater interaction on boundless carbon cycle in continental basin

ABSTRACT BODY: In the Changjiang River in south China, deforestation and land reclamation have induced
serious soil erosion and increased floods. Although the Three Gorges Dam (TGD) will provide flood control, the
aquatic environment might be changed by discharge control and pollutant loads caused by the deposition of
large amounts of sediment in the upper dam (Yang et al., 2006). Some research implies that seepage of
groundwater along the lower regions plays important role in maintaining stream flow and after TGD impounding
by using natural radionuclides (Dai et al., 2010). It is effective to clarify complicated river–lake–groundwater
interaction (Eltahir and Yeh, 1999; Dai et al., 2010), and to evaluate optimum amount of transferred water and
environmental consequences in the basin. The authors have so far developed the process-based National
Integrated Catchment-based Eco-hydrology (NICE) model (Nakayama, 2008a, 2008b, 2010, 2011a-b, 2012a-
c; Nakayama and Fujita, 2010; Nakayama and Hashimoto, 2011; Nakayama and Watanabe, 2004, 2006,
2008a, 2008b; Nakayama et al., 2006, 2007, 2010, 2012), which includes complex interactions between the
forest canopy, surface water, the unsaturated zone, aquifers, lakes, and rivers. The objective of this research
is to estimate the impact of river–lake–groundwater interaction on hydrologic cycle and to predict the impact
of TGD on the hydrologic change in the downstream Dongting and Poyang Lakes region by using a process-
based model. Analysis of power spectra in river discharge also helps to understand its complex mechanism.
This integrated system also throws some light on the improvement in boundless biogeochemical cycle along
terrestrial-aquatic continuum (Cole et al., 2007).
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