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            Abstract
Human influence on climate has been detected in surface air temperature1,2,3,4,5, sea level pressure6, free atmospheric temperature7, tropopause height8 and ocean heat content9. Human-induced changes have not, however, previously been detected in precipitation at the global scale10,11,12, partly because changes in precipitation in different regions cancel each other out and thereby reduce the strength of the global average signal13,14,15,16,17,18,19. Models suggest that anthropogenic forcing should have caused a small increase in global mean precipitation and a latitudinal redistribution of precipitation, increasing precipitation at high latitudes, decreasing precipitation at sub-tropical latitudes15,18,19, and possibly changing the distribution of precipitation within the tropics by shifting the position of the Intertropical Convergence Zone20. Here we compare observed changes in land precipitation during the twentieth century averaged over latitudinal bands with changes simulated by fourteen climate models. We show that anthropogenic forcing has had a detectable influence on observed changes in average precipitation within latitudinal bands, and that these changes cannot be explained by internal climate variability or natural forcing. We estimate that anthropogenic forcing contributed significantly to observed increases in precipitation in the Northern Hemisphere mid-latitudes, drying in the Northern Hemisphere subtropics and tropics, and moistening in the Southern Hemisphere subtropics and deep tropics. The observed changes, which are larger than estimated from model simulations, may have already had significant effects on ecosystems, agriculture and human health in regions that are sensitive to changes in precipitation, such as the Sahel.
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                    Figure 1: 
                        Comparison between observed (solid black) and simulated zonal mean land precipitation trends for 1925â€“1999 (left) and 1950â€“1999 (right).
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Figure 2: 
                        1925â€“1999 changes in observed and simulated precipitation anomalies.
                      [image: ]


Figure 3: 
                        Results from detection and attribution analysis of zonal precipitation anomalies.
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        Editorial Summary
The day the rains came
We have left our mark on the climate: surface air temperature, sea level pressure, free atmospheric temperature and ocean temperature have all changed during the past century as a result of human activities. Climate models suggest that human activity may have also caused changes in precipitation on a global scale, but no evidence had been found to support the prediction. Now it has. A comparison of observed changes in precipitation over land during the twentieth century with climate simulations points to a detectable influence on the latitudinal patterns of precipitation. Anthropogenic factors contributed to moistening in Northern Hemisphere mid-latitudes, but elsewhere, for instance in the Northern Hemisphere tropics, the effect was drying.
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