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            Abstract
Water availability on the continents is important for human health1,2, economic activity3, ecosystem function4 and geophysical processes5. Because the saturation vapour pressure of water in air is highly sensitive to temperature, perturbations in the global water cycle are expected to accompany climate warming6. Regional patterns of warming-induced changes in surface hydroclimate are complex and less certain than those in temperature, however, with both regional increases and decreases expected in precipitation and runoff. Here we show that an ensemble of 12 climate models exhibits qualitative and statistically significant skill in simulating observed regional patterns of twentieth-century multidecadal changes in streamflow. These models project 10â€“40% increases in runoff in eastern equatorial Africa, the La Plata basin and high-latitude North America and Eurasia, and 10â€“30% decreases in runoff in southern Africa, southern Europe, the Middle East and mid-latitude western North America by the year 2050. Such changes in sustainable water availability would have considerable regional-scale consequences for economies as well as ecosystems.
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                    Figure 1: Annual runoff rate (streamflow per unit basin area, in mmâ€‰yr-1).[image: ]


Figure 2: 
                        Global distributions of trend (
                        Z
                        ) in streamflow from 1900â€“70 to 1971â€“98.
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Figure 3: 
                        Relative change in runoff during the twentieth century.
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Figure 4: 
                        Relative change in runoff in the twenty-first century.
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        Editorial Summary
Climate change
Health warning Nature this week includes reviews, original research and comment on a hot topic, the regional effects of climate change. The cover image â€” Chicago during the July 1995 heatwave â€” highlights one potential risk. Patz et al. consider the available evidence and suggest that climate warming already contributes to ill health and thousands of premature deaths across the world, and is likely to have serious health implications in the future. Recent work suggests that some regions are particularly at risk: areas where climate is dominated by El NiÃ±o/Southern Oscillation events, sub-Saharan Africa, and sprawling urban areas subject to the heat island effect are already suffering from climate impacts and these are projected to increase. In many cases, regions at high risk are those least responsible for causing climate change.
Sure thing All currently available climate models predict a near-surface warming trend under the influence of rising levels of greenhouse gases in the atmosphere. Barnett et al. evaluate the effect of such a warming trend on regional hydrology, particularly in snowmelt-dominated environments. They suggest that warming will cause a change from snowfall to rain, diminishing natural water storage capacity, as well as earlier melting of winter snow, shifting peak river runoff away from the periods of highest demand in summer and autumn. The reduction in glaciers and snow-packs are likely to have severe consequences for the water supply of one-sixth of the Earth's population.
Water supply It is generally assumed that climate change will alter the hydrological cycle, but predicting which parts of the world will be drier and which will be wetter is a difficult problem. Milly et al. focus on streamflow and water availability trends and find that an ensemble of twelve current climate models accurately accounts for twentieth-century changes. The same models project potentially crucial regional effects on streamflow in the future that could threaten the availability of freshwater in many regions of the world by the year 2050.
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