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Climate change and associated changes in hydroclimatic variations can have important effects on 

environment, ecology, population, and human civilization, as well as cultural development. Thus 

knowledge of the climate changes and its underlying potentially mechanisms during the late Holocene 

is essential for understanding both the regional and global climatic dynamics, and for accurately 

evaluating future climate trends under the context of anthropogenic climatic warming. The 

hydroclimatic variations of in central Asia are highly sensitive to changes of hemispheric-scale 

atmospheric circulation systems. In order to fully understand its long-term variability and relationship 

between hydroclimate and atmospheric circulation system, we present a high-resolution lascustrine 

record of hydroclimatic variations over the late Holocene from Lake Sayram, central Tianshan 

Mountains, central Asia, based on the total organic carbon (TOC), total nitrogen (TN), ratio of carbon 

and nitrogen (C/N), carbonate content and grain size. Our results revealed 4 substantially increased 

precipitation periods at the interval of 4000-3780, 3590-3210, 2800-2160 and 890-280 cal yr BP and 1 

slightly increased precipitation period between 1700 and 1370 cal yr BP, which are broadly coincide 

with other existing records from the mid-latitude Westerlies-dominated central Asia (including the 



northern Tibet Plateau). Comparison of our record with reconstructions of the North Atlantic 

Oscillation (NAO) index from Greenland and of the Southern Alps flood activity (an indicator of NAO 

index), and solar irradiance for the past 4000 years shown that increased precipitation periods in Lake 

Sayram region present more negative NAO index, stronger Southern Alps flood activity and lower 

solar irradiance, which emphasizes the influence of solar irradiance and southern migration of the 

entire circum-North Atlantic circulation system, especially the main pathway of the mid-latitude 

Westerlies, on central Asia precipitation. 

 

 

 

 

 

 

 

 


