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As a substantial contributor to floods in the middle and lower reaches of the Yangtze River, the Poyang Lake and its 5 sub-basins have gained increased attention on their hydrological processes and influences on the lake stage and lake level. Both climate and land-cover changes have cast uncertainties on changes of streamflow behavior in the sub-basins of the Poyang Lake, and also raised the concern of how the changes may continue with the regional climate variation and increased human activities. 

To understand the effects of climate and land-cover changes on surface streams and flood potential in the Poyang Lake basin, climate change trends and runoff coefficients for the five river basins draining to the Poyang Lake were examined for the period 1955-2002 in this study firstly. We find that precipitation(upward), temperature (upward) and evapotranspiration (downward) changed abruptly during the period of 1990s and in the end of 1960s. Increase of rainstorm frequency is the main contributors to the significant positive trend of precipitation in April-September. The runoff coefficients for all the five river basins of the Poyang Lake have increased substantially from 1955 to 2002. These increases were shown in somewhat step-function form with two significant rises: one in late 1960s and the other in early 1990s. Statistical analyses of these changes indicated that they were related primarily to similar changes in rainfall of the region, although decreased surface evaporation in the recent decades also contributed to the change. During the flood season of the basin (July-September), the increase of the runoff coefficients were nearly totally determined by the rainfall increase in the study period, indicating a dominant role of regional climate on river discharge. As for spatial distribution, the Raohe river basin and the Xinjiang river basin are most significant climate and hydrological change areas in Poyang Lake basin. 

Furthermore, we analyzed the flood flow and the low flow series of 5 sub-basins. The analyses reveal that the flood flow series of the five sub basins is much different from each other. The trend is not significant in most area, while Raohe river basin had the most significant positive trend. And as for the low flow series, the much significant upward trend in most of the Poyang Lake basin can be found. 

Based on the data of three emission scenarios (SRES-A2，A1B，B1) projected by ECHAM5/ MPI-OM, temperature and precipitation changes during 2000-2050 over Poyang Lake basin are analyzed. The results show that 1) temperature will increase significantly in the future 50 years for the three emission scenarios. 2) Precipitation changes are more complicated. The downward trend of precipitation will dominate in the future 30 years, while in the following 20 years the upward trend is observed.

According to our SWAT model experiments, the climate variability is the dominant factor influencing the streamflow, while land-cover change modifies the basin discharge by partitioning water differently. 


