Modern climate changes. 
Scenarios of global warming.

N.A. Lemeshko

T.P. Gronskaya

State Hydrological Institute

St.Petersburg, Russia
During last decades the respond of environment in the different regions of the world to the  global warming has become very urgent. The mean global air temperature has already grown to 0.6 0C since the end of 19th century and according  to forecasts of climate change the global temperature is expected to be 1(C above the pre-industrial value by 2010 and  2(C by 2025 (IPCC, 1995, 2001). The last estimates by WMO show that the mean global air temperature in 2005 was higher than the norm (1961-1990) by 0.480C. Nine of the ten warmest years in the observation period have occurred in the latest decade (1995-2004). 
    The case study area is located in the drainage basin of the Baltic Sea on the territory of Sweden, Finland, Russia and Baltic countries and is highly populated. The climate all over this region to some extent is determined by influence of the Northern Atlantic and it is expressed in gradual transition from marine climate to moderate - continental and continental. On the other hand, the affinity of the Arctic Region influences on northern areas of Sweden, Finland and Russia, where the continental moderate – cold climate prevails.

The main objective of the study is regional patterns of air temperature, precipitation, river runoff in the Baltic Sea watershed and water salinity  on the background of the global climate change. 

The analyzed meteorological stations (7 Russian, 4 Finnish, 6  Swedish and 1 Estonian) are distributed evenly over the study area from 670N to 530N and from 130E to 340E. The elevation of meteorological stations changes  from 2 to 327 m above msl. The rivers runoff analysis was made for 65 rivers: 24 Swedish rivers, 5 rivers located on the territory of Russia and former USSR and 36 Finnish rivers. 

The drainage basin area of the study rivers changes from 93 km2 (the River Skivarpsån in Sweden) to 281,000 km2(the River Neva in Russia). The mean annual runoff varies from 5-7 l/s per km2 for the rivers of the Baltic countries and the River Louga to 17-19 l/s per km2 for several Swedish rivers. The long-term data for the river Neva (1860-2003) has been used as the background of the basic period. The Baltic Sea salinity, water temperature was tested for 20 marine stations up to 1998.
Fulfilled analysis of climatological regime for the last 40 years shows the tendency to the growth of mean annual air temperature for practically all study stations. The most considerable positive trends are revealed for air temperature towards the end of winter and in spring (February-April) and for winter precipitation (January-March).

There is a complicated pattern of runoff tendencies with prevailing growth of  mean annual runoff for the majority of study rivers and significant positive trend for the most part of the rivers located on the territory of Sweden, Russia and the Baltic countries.

Modern environmental and climate change has been caused by natural and man-made factors. To study forthcoming climate change both GSM and empirical paleoclimatic scenarios for warm epoch of the past can be used.  The paleoclomatic reconstruction of air temperature and precipitation for two warm epoch are applied to modeling the hydrological regime with progress of global warming on 1 and 2(C. These levels of the global warming correspond to the Holocene climatic optimum (5,3-6,2 KA BP) and Last Interglacial-Eem (125 KA BP).

Based on the heat-water balance method and scenarios of global warming on 1(С and 2(С a hydrological model has been developed to calculate the changes in climate and hydrological parameters with the progress of global warming over the Baltic Sea basine. The changes in water resources and temperature over the study area should be used for Baltic Sea hydrological regime assessment in the beginning of 21 century.
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