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Motivation  

Greenland linear mass-change trends (just a few examples...)  
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Motivation  

Greenland mass-change acceleration (again, just a few examples...) 
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Velicogna and Wahr (Nature, 2006) 04/2002ï04/2004:     -95 Ñ 50 Gt/yr  
 

   05/2004ï04/2006:   -314 Ñ 61 Gt/yr  

Chen et al. (JGR, 2011)  04/2002ï03/2005:   -144 Ñ 25 Gt/yr  
 

   04/2005ï11/2009:   -248 Ñ 43 Gt/yr    
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ÁComputation of mass-change trends   
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Content  

ÁLinear trend modeling 

ÁNon-linear trend modeling 

ÁModel selection 

ÁConclusions 

 

Á Inversion method: Baur et al. (JGR, 2009) 

ÁPeriod of investigation: 05/2002ï04/2011 (and subsets thereof)  

ÁData used: CSR (RL04) 

ÁData ñmanipulationò: c20: SLR, geocenter motion: SLR,                                               
GIA: Paulson et al. (2007) 

ÁComputation of mass-change trends: variable Amazon basin 

Greenland 
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Linear trend  modeling  

Model function 

ÁTrend, approximated by first -order polynomial (regression line) 

Fit change rate (Gt/yr)  

Regression line -231 Ñ 5 

+ annual signal -232 Ñ 4 

+ semi-annual signal -232 Ñ 3 

+ S2 tidal alias -232 Ñ 3 

+ K1 tidal alias -230 Ñ 3 

+ K2 tidal alias -230 Ñ 3 
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Fit change rate (Gt/yr)  

Regression line -231 Ñ 5 

+ annual signal -232 Ñ 4 

+ semi-annual signal -232 Ñ 3 

+ S2 tidal alias -232 Ñ 3 

+ K1 tidal alias -230 Ñ 3 

+ K2 tidal alias -230 Ñ 3 

ÁAdditional annual and semi-annual signal 
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ÁTrend, approximated by first -order polynomial (regression line) 

and tidal aliases 
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Fit change rate (Gt/yr)  

Regression line -231 Ñ 5 

+ annual signal -232 Ñ 4 

+ semi-annual signal -232 Ñ 3 

+ S2 tidal alias -232 Ñ 3 

+ K1 tidal alias -230 Ñ 3 

+ K2 tidal alias -230 Ñ 3 

ÁAdditional annual and semi-annual signal and tidal aliases 

ÁTrend, approximated by first -order polynomial (regression line) 
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ÁInter -annual variations 

ï 13-month window 

Smoothing of time series 

ÁTrend, approximated by first -order polynomial (regression line) 

ÁAdditional annual and semi-annual signal and tidal aliases 

Velicogna (GRL, 2009) 

low-pass filter 

lowess 0.2 

-233 Ñ 2 Gt/yr 

ï Lowess filter  

lowess 0.5 

-233 Ñ 2 Gt/yr  

Linear trend  modeling  
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Fit change rate (Gt/yr)  

Regression line 50 Ñ 18 

+ annual signal 43 Ñ 6 

+ semi-annual signal 43 Ñ 6 

+ S2 tidal alias 43 Ñ 6 

+ K1 tidal alias 36 Ñ 7 

+ K2 tidal alias 36 Ñ 7 

lowess 0.2 

42 Ñ 3 Gt/yr  

lowess 0.5 

39 Ñ 2 Gt/yr 

S2 K1 K2 

Linear trend  modeling  


