
Predictability of North 
American summer 

circulation and 
precipitation at decadal 

timescale

Qi Hu
University of Nebraska-Lincoln



Evidence of the regime change in the continental scale circulation
and precipitation (precipitation pattern and the circulation)

This change is consistent with the AMO, a result suggesting that the AMO may 
have influenced the multidecadal timescale circulation and precipitation change 

in the central U.S.

The figure showing the difference of precipitation between opposite phases of 
the AMO and the regression of the precipitation with the SST anomaly 

associated with the AMO, confirms that the AMO SST effects are essential in 
causing the precipitation anomalies in the central U.S.

The North Atlantic effects have been persist in the last few thousands of year 
(Holocene) although the Pacific SST anomalies also played nearly equally 

important role in causing the variations. 

The current issue if what may have been the physical processes that connect 
the SST anomalies in the North Atlantic to the circulation and precipitation 

regime change in North America.



Some evidence of 
regime change in 
regional circulation 
and precipitation.

Precipitation 
distribution is 
organized in 

different ways in 
these different 

periods, a result 
suggesting different 

circulation 
processes 

responsible for the 
precipitation 
development 
(multidecadal

variation of the 
circulation and 

precipitation regime 
in North America)



Circulation 
anomalies for wet 

and dry summers in 
one regime



Circulation 
anomalies for wet 

and dry summers in 
the other regime

The importance of 
these differences is 
that the interannual

variations in summer 
precipitation in the 

North America, 
especially the North 
American monsoon, 

are caused by 
different mechanisms 
in different phases of 

the AMO. 
Understanding these 

differences is 
important for 

prediction of the 
summer monsoon.



The AMO effect on the 
North American summer 
monsoon, based on the 

instrumental data



Another view of the 
AMO effect on the 
decadal timescale 

summer precipitation 
variation in the North 

America



SLP and 
surface wind 
and moisture 

flux anomalies 
corresponding 

to the AMO



Based on 
proxy data 
and model 
result for 

the 
Holocene 
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