
Vikram Mehta SECC Annual Review; Griffin, Georgia 6 May 2009

Decadal climate variability phenomena  and their 

association with southeast US hydro-meteorology

ü What is decadal climate variability (DCV)?

ü Major, observed DCV phenomena

R Pacific Decadal Oscillation (PDO)

R West Pacific Warm Pool (WPWP) sea-surface temperature (SST) variability 

R Tropical Atlantic SST gradient oscillation (TAG)

ü Possible causes of DCV phenomena

ü Associations between major, observed DCV phenomena and hydro-meteorology in 

southeast US

ü Recommended next steps

ü Summary
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What is decadal climate variability?

ü Periodic or quasi-periodic phenomenon with an approximately 10-20 years period

ü òBurstsò or groups of higher frequency phenomena, e.g., El Ni¶o-La Niña, hurricanes and other 

tropical cyclones, extreme precipitation or heat events, é., occurring every 10-20 years

ü Abrupt, in approximately 5-20 years, transitions between climate states
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Pacific Decadal Oscillation
Courtesy:  Nathan Mantua, Stephen Hare

Univ. of WashingtonAnomalous SST patterns
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Tropical Atlantic decadal variability and northeast Brazil 

rainfall

¸ Dominant pattern of tropical-
subtropical Atlantic sea-surface 
temperature (SST) variability 
between 1881 and 1990 shows 
opposite phase anomalies in 
North and South Atlantic (Fig. a), 
with maximum variances at 15ºN 
and 15ºS (Fig. b)

¸ The 110-years long SST time 
series modulating this pattern 
(Fig. c) and its Fourier spectrum 
(Fig. d) clearly show decadal and 
multidecadal variability

¸ Low-pass filtered rainfall in 
northeast Brazil (solid line in Fig. 
e) shows opposite phase 
variability with respect to a low-
pass filtered version of the SST 
time series in Fig. c

¸ Oscillations of this north-south 
SST gradient (Fig. a) influence the 
location of the Inter-Tropical 

Convergence Zone

e

South

America

Africa


