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Abstract

Hydrological drought is one of the most destructive natural disasters, and it has large negative impacts on agriculture, water
resources, and human life. Characteristics of hydrological drought are generally affected by climate change and human activ-
ities. Assessing the impacts of climate change and human activities on hydrological drought is important for water resources
management. This study aims to evaluate the impacts for the Nenjiang River Basin in Northeast China, where the only large
controlled water conservancy project, the Nierji Reservoir, was officially completed in December 2006. Firstly, two methods,
namely hydrological simulations based on the SWAT and the Budyko framework, were used to evaluate the impacts on runoff
at four stations after the construction of the reservoir. Both methods show that human activities contribute the most to the
runoff changes at the four stations. Among the human activities, returning farmland to forests was the main factor affecting
runoff changes in the upstream of the Nierji Reservoir, while reservoir construction was the main factor affecting runoff in
the downstream. Then the Standardized Runoff Index and run theory were used to identify the hydrological drought, and
the simulated-observed method was used to evaluate the impacts on the hydrological drought. For long-term droughts, the
construction of reservoirs has reduced the monthly average intensity and the peak value of drought for the downstream of the
reservoir. For short-term droughts, the construction of reservoirs has reduced the intensity and duration of drought for the
downstream of the reservoir. The results of the study may help relevant departments to rationally allocate, optimize, and
protect the limited water resources of the Nenjiang River Basin. The results of the study may help relevant departments to

rationally allocate, optimize, and protect the limited water resources of the Nenjiang River Basin.
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