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       What are Wyrtki Jets ?

Monthly surface velocity (vectors) and scalar speed 
(color shading)



  

  Interannual variation of WJs



  

What are the dynamics of Wyrtki Jets?

  Semiannual direct wind forcingSemiannual direct wind forcing

  Reflected Rossby WavesReflected Rossby Waves

  ResonanceResonance

  Mixing layer shearMixing layer shear

● Wyrtki[1973]Wyrtki[1973], suggested that these jets were directly forced by the equatorial westerlies between the 

two monsoons.

● In addition to direct wind forcing effects of reflected Rossby waves, resonance, and mixing layer shear 

are also important [Han et al., 1999; Schott and McCreary, 2001;Yuan and Han, 2006Han et al., 1999; Schott and McCreary, 2001;Yuan and Han, 2006].

[[Han & McCreary,1999 , in their dynamical study of wyrtki jets pointed that the Han & McCreary,1999 , in their dynamical study of wyrtki jets pointed that the 

semiannual direct wind forcing accounts for most of the Wjs strength while semiannual direct wind forcing accounts for most of the Wjs strength while 

reflected waves and resonance also contribute 19% in it]reflected waves and resonance also contribute 19% in it]



  

Objective of this study: 

            This study ...

● attempts to investigate the role of intraseasonal frequency band 

forcing in the mechanism of wyrtki jets.

●  try to answer the cause of intraseasonal forcing.

● also tries to address the reason for strong interannual variability of 

spring wyrtki jets.



  



  

Are WJs forced by winds from
“ Semiannual band ”“ Semiannual band ” Only ???

     90E,0N

Here strength of the combined spectra is shaded in color and arrow represents the phase relationship. An 
eastward arrow represents the phase-lock between the two signal, whereas anticlockwise rotation represents 
the phase lag of the current from the wind.

80.5E,0N



  

Ocean response: Zonal Currents

Here zonal currents for various model experiments are plotted.  The spring and fall wyrtki jet periods are highlighted 

here.The dash curve is the sum of Exp-1 and Exp-2 which shows that most of the variability in the control run can be 

explained by sesonal/semiannual and the intraseasonal band.

● Ctrl_run: model is forced by the wind stress derived from QSCAT wind and is the most complete solution in the suite.Ctrl_run: model is forced by the wind stress derived from QSCAT wind and is the most complete solution in the suite.

● Exp_1: model is forced by 120 day low-passed zonal and meridional wind stressExp_1: model is forced by 120 day low-passed zonal and meridional wind stress..
● Exp_2: model is forced by intraseasonal (30-90-days) filtered zonal and meridional windstressExp_2: model is forced by intraseasonal (30-90-days) filtered zonal and meridional windstress



  

Spatial wavelet analysis

Above figure shows the wavelet of equatorial zonal current simulated from model for the spring 
(left) and fall (right) period respectively averaged over 1S-1N. During spring intraseasonal band 
(shaded) is quite prominent in the eastern EIO, but during fall it is either absent or weak. 
However, semiannual component of the wave spectrum is present throughout the year.



  

What's the cause of this intraseasonal 
variability ???

 MJO is considered as the prime mainfestation of intraseasonal     

variabilty in tropics, particularly during October – May (which i s the active 

phase of MJO in the Indian Ocean )

 



  

MJO index : RMM1 and RMM2

Wheelor & Hendon (2004)

Alexis Donald(2004)



  

RMM plots:

Figure above shows the strength and location of the MJO , where in each of the plots the different colors (Black-1,Red-2,Green-
3,Violet-4,Blue-5) have been used to show the strength of the MJO i.e it gives the amplitude of the MJO and on the Y-axis we have 
plotted the phases of the MJO, phases which signifies the location of occurrence of the MJO , with Indian Ocean lying in the phase 
zone of 2,3 and 4. The slope of the lines plotted here gives the propagation rate of the MJO, thus from the slope of the plots we can 
interpret the duration for which MJO was present in any location at any period of time.



  

MJO associated convection:

Above figure shows the coherent evolution between OLR and surface wind anomalies at 
intraseasonal scale which indicates that suppressed convection (positive OLR anomalies) 
is associated with easterly anomalies, while westerly wind anomalies are dominant in 
regions of enhanced convection (negative OLR anomalies).The intense covection at the 
equator in 2002-2003 and off equator moderate convection in 2004-2005 can be looked as 
the reason for getting anomalously higher WJs in 2002-2003 and moderate in 2004-2005 
although MJO index for all  these years were similar.



  

Summary:

● Wyrtki jets, usually described as semiannual events, are best identified as eastward 

current bursts. During spring both intraseasonal and semi-annual winds drive the jets, 

however, fall jets are driven mostly by semi-annual winds only.

● Westerly wind busrts, lasting for 30-90 days, associated with Madden Julian 

Oscillations, (MJO), forces the intraseasonal equatorial jets in the EEIO.

● During spring 2002 and 2003, convection associated with MJO forced strong westerly

winds along the eastern EIO, which leads to strongest Wyrtki jets in the last decade.
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