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1. Introduction: Oceanic Rossby waves are thought to be related

. . . eq e . . e [ S 1 T I = |- —=—=-=—====
to climatic changes due to variability in forcing, due to both the wind | ! SSHA at 12/31/1998 ! ! SST at 12/31/1998 | | |
. . - T Caldbias W, ! 00 0 d 60 sma -- , SST at 12/31/1998 I |
and buoyancy. Both barotropic and baroclinic waves cause variations P L gaf | | o o T ST | 2,
of the sea surface height, although the length of the waves made them ' t‘- S io ) s 015 S e d : .
difficult to detect until the advent of satellite altimetry. It has been 0 350 | ° ® 0 Cmmsmem L P 22 | !
. g . Longitude S I ;
reported that the Rossby waves affect the meridional overturning Lo o e m e m I e N W0 e ! |
circulation (MOC) by modifying the basin-wide east-west density +*' EEMD &% EEMD S EENID
gradient and thus Rossby wave activity could account for short-term ) 4 Mo 0 jzrﬁf AW | jzr =4 W 0 i, T 05 2
: : : : E E il s = Ly 4 - 5
fluctuations of several Sverdrups for the thermal wind contribution to : . %o ‘ S AP ‘ ° . 0 0 S
. . .. 10 h‘ h‘ 3 40 i, g
MOC. Us.mg. Ensemble Empirical Mode De.:composmon (EEMD), we = e i s LS o T M,
extract significant six modes and a residual from altimetry and Longitude ongce wangide Langitice Longitie
microwave-SST measurements. We identified that the modes 3, 4 K \ e L | ¥ P So - - o - mmm o ,
. . . . l l
and 5 are associated with the Rossby waves in the North Atlantic ! P b A W ' e B | T . |
0 0 2 0 .0 BEEE™ " i S B = — o 0 9 4ol
Ocean. % | % 0 | %20, gz B, | %zz 0 s ! 5 o 1% L8
- I - 2 1 - B‘ (0 U B’ ) 5 I : k : k
l -4 0 l 0 = -4 -2
Two questions for this study | i oo 0 e : : Lorgde : 0 e 0 e
. I
1. Does NAQO modulate oceanic Rosshy waves? | | | | | | |
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2. Empirical Mode Decomposition (EMD) and Result: | L e L e ! ! | |
® [dentify the local maxima and local minima of the original signal shown Fig. 2a: SSHA in NW Atlantic Fig. 2b: SSHA in NE Atlantic Fig. 3a: SST in NW Atlantic Fig. 3b: SST in NE Atlantic
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® The EMD process makes each Intrinsic Mode Function (IMF) acquire Fig. 4: Combined modes 2,3, and 4 for SSHA Fia. 5: Combined modes 2.3. and 4 for SST
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/\ Fig. 6: Hovmoller diagrams for modes 3,4, and 5 in NW and NE Atlantic ~ Fjg. 7: Hovmoller diagrams for modes 3,4, and 5in NW and NE Atlantic
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\ 1‘\‘ ‘ \ N AT WA  Rossby wave (RW) features (500- 1200km) were extracted from SSHA and SST using EEMD (Modes 2,3 and 4).
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==} % / \') ((‘\ [/ * Amplitudes of RW in NW Atlantic are higher (O(2cm)) than those in NE Atlantic (below 55°N), and phase speeds in NW Atlantic are faster than
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| \ ;»" \ ] * No evidence of RW changes due to NAO (maybe data 1s too short!) , which 1s also checked with Cumulative Sums.
reer rnimum NS * Complex features of RW due to the Gulf Stream 1n NW Atlantic, especially near the Grand Banks (EEMD for SST)
2955 150 p-. 200 250 * Open questions: What do other modes represent? What are the meridional transport near Grand Banks?
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