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Outline
Hypothesis – Impact of Satellite Sea Surface 
Salinity improves coupled ENSO forecasts
• Models and Data Assimilation
• Results

1. Impact of salinity for the Indo-Pacific on IC
2. Impact of salinity on coupled forecast
3. Impact of AQ/SMAP bias on coupled forecasts

• Summary
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• Reduced-gravity, primitive equation, sigma 
coordinate model [Gent and Cane, 1989]

• Hybrid variable depth mixed layer [Chen et al., 1994]
• Advective AML coupled to OGCM [Seager et al., 

1995]
• Realistic coastlines for tropical Indo-Pacific (33oE-

76oW, 30oN-30oS), 1ox1/3o stretched, 20 layers, 
includes river contribution [Dai and Trenberth, 2002]

• Forcing: MERRA2 reanalysis winds, rainfall, cloud 
fraction and solar radiation [Gelaro et al., J.CLIM, 
2017] 

Ocean Model and Forcing
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Impact of Sea Surface Salinity

Experiment Name Period Assimilation Variables

ASSIM_SL_SST_Tz_Sz 

“Control”
Jan 1993 –
Sep 2017

SL, SST, Tz and Sz

ASSIM_SL_SST_SSS_Tz_Sz

Known as “SSS 
Assimilation”

Sep 2011 –
Sep 2017*

SSS from Aquarius Version 5.0
combined with SMAP Version 2.0
Level 3 data and SL, SST, Tz, and Sz

Experiment Design

*NOTE – spin up of SSS Assimilation experiment assimilates an OI of near-surface in 
situ observations from Jan 1993-Aug 2011
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Impact of Sea Surface Salinity
SSS ASSIM – Control

SSS 
Salting near the ITCZ
Freshening at the eastern 
edge of the WP
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Impact of Sea Surface Salinity

Experiment Name Period Assimilation Variables

ASSIM_SL_SST
SSS(AQ/SMAP_mod)_Tz_Sz 

�AQ/SMAP MODIFIED�

Sep 2011 
� Sep 
2017

Level 3SSS data from Aquarius
/SMAP with (AQ�SMAP) added 

and SL, SST, Tz, and Sz

Experiment Design
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Coupled Model Validation

AQ/SMAP_mod= ASSIM_SL_SST_SSS(AQ/SMAPmod)_Tz_Sz 
SSS ASSIM = ASSIM_SL_SST_SSS(AQ+SMAP)_Tz_Sz

Correlation RMS
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• Assimilation of Aquarius/SMAP SSS 
significantly improves coupled forecasts.

• SSS assimilation leads to density changes in 
the ML within the equatorial waveguide that 
act to enhance the Kelvin signal.

• Adding the AQ/SMAP bias to the SMAP data 
significantly improves long-lead forecasts.

Summary
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Thanks!
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For more information: See poster AI14A-1557tonight 
from 4:00-6:00 PM
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