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OBJECTIVE 

Global Surge Hindcast, DAC (AVISO), forced with ERA-INTERIM 

Development of a global and long-term surge database 
(1871-2010) based on statistical downscaling 

DAC* "Dynamic atmospheric Corrections are produced by CLS Space Oceanography Division using the Mog2D 

model from Legos and distributed by Aviso, with support from Cnes (http://www.aviso.altimetry.fr/)". 

Global Surge Hindcast forced by 20CRv2 
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DEFINITION OF PREDICTOR AT DAILY SCALE: 
 Spatial domain and historical temporal coverage  

 ESTELA  (Pérez et al., 2014)           





MULTIVARIATE LINEAR REGRESSION 

Predictors are selected in a forward procedure  
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ERA-interim 

! Global coverage at 0.75º 

! 1979 – present " from sept 
1992 

! Every 6 hours 
 

DAC (Dynamic Atmospheric Correction) 

! Global coverage at 0.25º 

! Sept 1992 – present 

! Every 6 hours 

! MOG2D* (T<20 days) + IB (T>20 days) 

! MOG2D forced with ERA-Interim pressure & 
wind fields 
 

20th century reanalysis 

! Global coverage at 2º 

! 1871-2010 

! Every 6 hours 
 

1. Introduction  2. Databases description  3. Methodology  4. Validation 5. Reconstruction 

Ocean database 

Atmospheric databases 

* Derived from Lynch and Gray (1979) 



ERA-interim 

Daily means of SLP and 
gradients every 2º 

 
 
 
 

20th century reanalysis 
 

Daily means of SLP and 
gradients every 2º 

 

Predictor: PCs of SLP and gradients that explain 95% of the variance 
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Ocean database 

Atmospheric databases 

Spatial domain of 4ºx4º centred at predictand point 



Predictor (PCs ERA-interim) Predictand (DAC) 

Multivariate regression model 

Surge(xi,t) = ai  x PC1(xi,t)  +  bi  x PC2(xi,t)  +  ci  x PC3(xi,t)  +  ...   
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Leave-one-out method 

Correlation coefficient 
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RMSE (cm) 

Relative error(%) 
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Comparison with tide gauges 
(from UHSLC) 
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UHSLC tidal gages time 
series 

Correlation Coefficient 

RMSE (cm) 
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DAC 99.5% percentile (m) 20CR(1992-2010) 99.5% percentile (m) 

20CR(1871-2010) 99.5% percentile (m) 



!  Multivariate linear regression model: predictor (daily SLP and SLPG 
in 4ºx4º area), predictand (daily surge level) 

!  New database of global atmospheric surges from 1871-2010 

!  Daily PCs at each location can be daily predictors / covariates of 
time-dependent statistical models 

!  Other time scales of interest: climate change projections, seasonal 
forecast 

!  The model can be applied also to fill gaps / extend time series 

Concluding remarks 
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