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ENSO modulated by Lunar cycles
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Introductory Summary

1. Ocean/Atmos data & Ocean models give evidence for Tropical Instability

Waves (T1W) modulated by = 4_

biweekly Lunar cycles. 1 % ; @ %{Eq

2. Conversely tO ENSO-SST-TX and the Delayed Recharge Oscillator Paradigm

(DROP), altimetry monitors a level of recharge with opposite signs in

the North and South.
Observed Recharge

Coupled O/A models simulate symmetric v ;‘ TY Model DROP

DROP because they fail to reproduce - CUI

the observed meridional circulation TY. EG—> [ X Eqa
b —

3. ENSO-TIW modulations are consistent with 1997 min and 2006 max TX

Lunar Inclination extrema (18.6yr cycle).

4. Lunar- added to solar-forcing of climate models may allow to simulate
antisymmetric recharge and explain some paleoclimate puzzles.



ENSO forecasts initialized with:
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Climate Change in the Tropics induced by Indian Weather events

Monthly or daily averaged forcings:

QSCAT data
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Impact of QSCAT+TRMM weather forcmg onto Climate variations of

Sea Level : ... Sea Surface Temperature
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Indlan oceanic resonance at 180days and harmonics (Kelvin+Rossby) and at biweekly
MRGW are excited by weather regimes. Impact Salt in the BB in Oct, SST in the
South in Dec-Jan and the atmosphere in the tropics + North.




IndoPacific recharge
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Forecasts of Nino3 index
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ENSO, Indo-Pacific recharge (TPJ), and weather bursts (QSCAT&TRMM).



SL dispersion diagram obtained by Kalman Filtering Geosat
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Oceanic Yanai wave have periods between 11 days (5000km and. ‘%mcfays (900km).

Notice the peak at 14.7 days.

* see Fu et al. (1990) extended to the filtering of Mixed Rossby Gravity Waves in Indian Ocean.



TIW forced by QuikSCAT in Indian ICM
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~15 day reversals are present in QSCAT all throughout the year, stronger
than in other winds =» model TIWs are dominated by ~15 days.

Wind reversals LEAD the Ocean TIWs (Ogata et al., 2007), but

this 1s in the case of ocean experiments FORCED by Atmos ~—




YVariance

Biweekly TIWs in TY and SL forced by QSCAT
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QSCAT vort|C|ty TIW Pacific
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Variance

OLR biweekly signal in all tropics
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Biweekly OLR signals are in the tropical Indian and Pacific TIW zone too.
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Yariance

TY and SL NCEP or ECCO
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Biweekly SWH in the tropical swell pools
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Moon Climatology of QSCAT and TRMM
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TIW from ECCO and Ind_ascAT+TRMM
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Exple: TY and SL on day= 22 Sep 2002
relative to mean { (day+7) and (day-7) }
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Meridional Wind stress TY from QuikSCAT
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ENSO and Lunar Cycl

Forecasts of 2006-2007 warm event
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TIW index stronger in 2006 during Max Lunar inclination than in 1996/97

during Lunar minimum. Event collapsed in Jan 2007 because of strong
cooling TIW activity during Lunar max.
Biweekly Lunar forcing to be

iImplemented in climate models..
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1900-2000 observed SST, Lunar and Solar Cycles *

SSN/50.(_) Moon Inclin-23.5 (---)
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11yr --> 3.6yr, 2.2yr
Solar White and Liu, 2008
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Coral reefs, ENSO, and Solar cycles.....

from Ault et al., GRL, 2009 S
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Conclusion and Perspectives

Biweekly TIWs found in cross-equatorial winds,
currents, OLR, rain, SWH, Sea Level A ~3000 km,
200cm/s to the W, source = ocean (MRGW).

Role in interhemispheric exchanges (climate, TC).

Active (Indian, Atlantic resonant basin geometry) all year
around Iin the 3 oceans (West Pac: TC, East Pac: ENSO).

Luni-Solar gravitational triggering of TIW.

COUPLED models fail to reproduce TIWs and are
overwhelmed by symmetric patterns.

Let’'s add the Luni-Solar gravitational kg
forcing in CGCMs.




