
A neural network model for the prediction of summer rainfall in the Yangtze River catchment
Heike HARTMANN, Stefan BECKER, Lorenz KING

Department of Geography, Justus Liebig University Giessen Giessen

In the 1990s several floods caused horrible human as well as economic losses, and drew international media attention to the Yangtze River catchment. Contrary to the disastrous 1998 flood which was caused by widespread contemporaneous rainstorms over large parts of the Yangtze River catchment, the 1991 flood was caused by focused rainstorms, mainly limited to the provinces Jiangsu, Anhui and Zhejiang. This illustrates that it is of great importance to predict time and location of heavy precipitation as early as possible in order to prolong the warning time until, and by that to improve the possible preparations for flood protection. 

In a first step, the precipitation records are classified into different regions by means of a rotated principal component analysis. The first six rotated principal components explain altogether 80.9% of the total precipitation variance in the Yangtze River catchment. Each station is assigned to the rotated principal component upon which it loads most highly. Six different regions are classified around stations which are assigned to the same rotated principal component.

In a further step, summer rainfall of the different regions is predicted using a neural network model. Input variables (predictors) for the neural network model are the Southern Oscillation Index (SOI), the East Atlantic/West Russia (EA/WR) pattern, the Scandinavia (SCA) pattern, the Polar/Eurasia (POL) pattern and several indices calculated from sea surface temperatures (SST), sea level pressures (SLP) and snow data from December to April for the period from 1993 to 2002. The output variable of the model is the monthly rainfall total of the different regions from May to September 2002.

The winter SST and SLP indices are identified to be the most important predictors of summer rainfall in the Yangtze River catchment. The SOI, the teleconnection patterns and the Tibetan Plateau snow depth seem to be of minor importance for an accurate prediction. The length of the available time series, which does not allow for an in-depth analysis of the impact of multi-annual oscillations, may contribute to the finding that the SOI seems to be a less important predictor. 

The neural network model proved to be capable of explaining most of the rainfall variability in the Yangtze River catchment. For five out of six regions our predictions explain at least 77% of the total variance of the recorded rainfall. 

The implementation of additional input variables such as precipitation records of preceding years is expected to yield even better results. In addition, longer time series would contribute to the robustness of the model. The predictions could allow earlier and better preparations for potential flood disasters, and therefore enable a decrease of losses in properties and human lives. 


