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Possible Causes for Hiatus during the Past 15 
years 

Does the external forcing impact decadal climate variability?  



Model and Data 

1. CMIP5 Simulations: Pi Control run, Historical, His Nat, His GH  
2. Observation (HADiSST, ISCCP, Reanalysis data etc.) 



 Pi Control Run:  No anthropogenic and natural 

radiation forcing 

 Historical run :  realistic anthropogenic and natural 

radiation forcing 1850-2000 

 Historical Nat run :  only natural radiation forcing 

1850-2000 

 Historic GHG run : only anthropogenic GHG during 

1850-2000 
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全球平均TAS时间序列 

Hiatus Decades: Less than -0.15℃/decade (2-3 cases for each 
simulation)； 

Accelerated Warming Decades: larger than 0.3℃/decade (2-3 
cases for each simulation) 



Linear trend of Global Mean ocean content 

Hiatus decades Accelerated decades 



合成的SST及风应力线性趋势 

Hiatus decades 

Accelerated decades 
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Hiatus decades Accelerated decades 

Hiatus Decade: 
STC enhanced 

Accelerated warming 
STC weakened 
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AMOC (Atlantic Meridional Overturning Circulation) 

AMOC 

Temperature 

Hiatus decades Accelerated decades 
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Two Approaches for Ensemble Mean 

AMEM： 

1. Calculate Variance or correlation for each simulation 

2. Calculate multi-model ensemble mean of variance or correlation 

Both he internal variability and responses to external forcing are retained. 

 

FMEM： 
1. Calculate multi-model ensemble mean for any variable 

2. Calculate Variance or correlation of  multi-model ensemble mean 

 

The internal variability is  canceled out, only response to external forcing is 
retained. 
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PiControl 

Historic 



16 

四组试验对比分析： 

 Standard Deviation of TAS 
using AMEM method 

Ratio of TAS standard 
deviation from FMEM to that 
from AMEM 



17 

Lag Correlation between SW and TAS: AMEM(black)，FMEM（red） 



FMEM Regression analysis ：Global mean SW vs TAS 

TOA net SW 

SST 

Atm. Oc. Cir. 

Temp.  

Wind stress 

New equilibrium state 

13 months 
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Previous studies suggested Volcanic impact lasted 1-2 
years  (Gillett et al. 2004; Trenberth and Dai 2007; 
Shen et al. 2008; Peng et al. 2010) .  

Wang et al.  (2012) and Santer et al. (2014)  indicated  
Volcanic contribution to decadal changes 

Volcanic impact on climate: short-range or long term ? 



Global Mean SW at TOA and Surface Air Temperature  





Ensemble mean SST 
and SLP Anomalies  



SST and SLP Anomalies for two IPSL Models 
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 The coupled models can reproduce the hiatus and 

accelerated warming period to some extent 

Hiatus and Accelerated warming exhibit IPO 

pattern in the Pacific 

 The external forcing can enhance or modulate 

decadal variability,  e.g. the IPO. 

 The strong volcanic eruption may induce decadal 

variability such as IPO, AO, and AAO 

Summary 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Two Approaches for Ensemble Mean
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26

