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1.  The response of the AMOC to 
freshwater forcing in the North 
Atlantic (Shaffter and Bendtsen, 
1994; De Boer and Nof, 2004a,b; 
Hu and Meehl, 2005; Hu et al., 
2007, 2008). 

2. The response of the AMOC to 
future warming (Hu et al, 2009, 
2011, 2013). 

3. The hysteresis of the AMOC and 
the abrupt climate change events 
(Hu et al. 2012a). 

4. Seesaw climate change during H1 
between North Pacific and North 
Atlantic (Hu et al., 2012b). 

5. The formation of Quaternary style 
of climate (Sarnthein et al., 2009).  

Present: Bering Strait is a 
narrow (~150 km) and shallow 
(~50 m) pathway connecting 
the Pacific and the Arctic 
between Alaska and Siberia. 
 

On average, about 0.8 Sv 
fresher North Pacific water 
flows through this strait into 
the Arctic, subsequently into 
the North Atlantic. 

Sverdrup	  (Sv)	  ≡	  106	  m3s-‐1	  	  or	  1	  million	  cubic	  meters	  per	  second	  



Here we extend the work of Hu 
et al., Nature Geosciences, 
2010 to study the opening/
closure of the Bering Strait on 
the AMOC and the mean 
climate with a focus on the 
North Atlantic, North Pacific 
and Arctic regions under 
different climate background 
states. In Hu et al., 2010 we 
pointed out that the closure of 
the Bering Strait may have 
influenced the ice sheet 
stability and sea level change 
during last glacial period. 



Model and Experiments 

Experiments: 5 sets experiments – CCSM2 PD, CCSM3 PD, 
CCSM3 112 kyr BP with or without North American Ice 
Sheets and CCSM3 15 kyr BP with North American Ice 
Sheets. In each set, there are two experiments with 
everything identical except one with an open Bering Strait 
and the other with a closed Bering Strait. Each simulation 
runs for 350 years and the last 300 years are presented 
here. 

Community Climate System Model version 2 and 3: 
•  CAM2 with T42 horizontally 

and 26 levels vertically 
•  POP with 1 degree 

horizontally and 40 levels 
vertically 

•  CSIM4 
•  CLM2 
•  Present day (PD) 

•  CAM3 with T42 horizontally 
and 26 levels vertically 

•  POP with 1 degree 
horizontally and 40 levels 
vertically 

•  CSIM5 
•  CLM3 
•  PD, 112 kyr BP, 15 kyr BP 















Open Bering Strait 
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CBS - OBS 
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Sea level pressure anomaly (CBS – OBS) 



Sea surface velocity in OBS simulations 



Sea surface velocity anomaly (CBS – OBS) 



Summary 
	  

Ø  The effect of the Bering Strait closure is, in 
general, the same across the model versions and 
under different climate boundary conditions. 

Ø  The closure of the Bering Strait induces seesaw-
like climate change between the North Atlantic 
and North Pacific – SST, SSS, surface freshwater 
input, surface heat flux, precipitation, 
evaporation, etc. 

Ø  In the Arctic, the sea ice motion becomes slower, 
and ice becomes thicker, and the sea ice export 
from the Arctic into the Atlantic also reduces. 
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The	  NESL	  Mission	  is:	  
To	  advance	  understanding	  of	  weather,	  climate,	  atmospheric	  composi=on	  and	  processes;	  

To	  provide	  facility	  support	  to	  the	  wider	  community;	  and,	  	  
To	  apply	  the	  results	  to	  benefit	  society.	  
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