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Global precipitation (gamma distributed) is analysed in terms of (i) trends in shape and scale parameters and (ii) extremes using standardized distributions: (i) Trend analysis is performed on surrogate data sets and applied to observations. The trends are implemented as covariates in the distributions and likelihood ratio tests are performed to test its significance. This approach outperforms the Mann-Kendall test, detects trends in variance, and depends on the magnitude of the shape but not on the scale parameter; its sensitivity is evaluated in terms of time scale dependence (averaging time) and extrema. 

(ii) Extreme events evaluated by standardized distributions are suitable for model-observation or control-scenario comparison: Changing climate conditions can be expressed by standardized values applying a suitable transformation to future precipitation in a standardized form. The standardized precipitation index (SPI), commonly employed for monitoring long term persistent dry- and wetness (on various time scales to distinguish meteorological from hydrological droughts) serves as an example analyzing global dry and wet events. Observations are compared with a coupled atmosphere-ocean climate model (ECHAM5/MPI-OM, T63, without flux correction). Possible future climate changes of extreme dryness and wetness under anthropogenic forcing prescribed by IPCC scenario AR4 are evaluated. Examples are presented for various regions in eastern Eurasia (Tarim/Tian-Shan, Tibetan Plateau, Yangtze upper-lower reaches) and some dynamical features are discussed.


