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1.  Inter-sensor comparisons (i.e,  QuikScat, RapidScat,  A-Scat, Passive MW) 

so offsets 

 a.  Sigma nought:  land vs. ocean, how can we use land results 

 b.  Satellite-Inter calibration 

 c.  Separating diurnal variability from other potential problems 

  

  

2.  Impact of GMF on climate vector winds:  consistency across platforms and 

frequencies  

 a.  Fundamental differences between C-band and Ku-Band 

 b.  How much can choice of GMF explain C-Ku band wind differences  

 

3.  Climate application of multiple-platform vector winds. 

 a.  Enhancing reanalysis products 

 b.  Climate change:  Hadley Cell 

 c.  Equatorial zonal winds 

 d.  Evaluation of CMIP5 climate models 

 e.  Madden-Julian Oscillation  

 

4. Extreme winds Workshop 

 

Outcome:  Suggestion of Modest Projects involving Team Collaboration on 1-2 year 

time scale. 

 

  



1.  Inter-sensor comparisons (i.e,  QuikScat, RapidScat,  A-Scat, 

Passive MW) 

so offsets 

 a.  Sigma nought:  land vs. ocean, how can we use land results 

 b.  Satellite-Inter calibration 

 c.  Separating diurnal variability from other potential problem 



Scatterometers as Land & Ice Climate 

Observation Sensors (BYU) 

David Long 

• Long time series of Ku- and C-band surface 

backscatter 

– Scatterometer Climate Record Pathfinder 

(SCP) generating high resolution backscatter 

maps on consistent grids for all sensors 

– Have made significant progress in incidence 

angle, azimuth angle, and local time-of-day 

corrections to facilitate sensor cross-

calibration  

 

• Ku-band scatterometer measurements 

useful for discriminating First-year (FY) 

and Multi-year (MY) ice 

– Together QuikSCAT and OSCAT yield a 

1.5 decade long time series of FY/MY sea 

ice maps 

 

 

Hpol Vpol 

QuikSCAT QPWM 

RapidSCAT 

QuikSCAT QPWM 

RapidSCAT 

Year-long average sigma0s after correction 

RapidSCAT 

QuikSCAT 

FY 

MY 



Ku-band Scatterometers 

BYU D. Long and A. Paget 



RapidSCAT Diurnal Observations of 

sigma-0 over Land (BYU) 

• Past Ku-band scatterometers 

have measured sigma-0 at 

different local times-of-day 

(LTOD) 

– Over land sigma-0 varies with 

LTOD  

 

• The ISS orbit enables RapidScat 

to observe the variation of 

sigma-0 with the diurnal cycle  

– Enables cross-calibration of the 

various Ku-band scatterometers  



Lucrezia Ricciardulli, Frank Wentz and Thomas Meissner 
Remote Sensing Systems, Santa Rosa, California 
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 Main results: 

• Scatterometer winds are consistent within 0.1 m/s  
• Consistency valid at all wind speeds 
• New ASCAT GMF C2015 coming soon 
• L-band winds are good  potential for SMAP 
• RapidScat is very good, in line with all others 
• Non-sun-synchronous TMI, GMI, RapidScat very useful to 

check consistency among sensors at different times of day 
• Synergy Radiometers  Scatterometers 

We described our efforts towards intercalibrating 
L-band, C-band, and Ku-band scatterometers 
using MW radiometer winds 



Completed (all available at www.remss.com): 
•QuikSCAT (full mission 1999-2009) 
•ASCAT (2007-2015)  
•WindSat (polarimetric radiometer, 2003-current) OVWs (all-weather).  
•Aquarius L-band winds (2011-current)  
•RapidScat  (processed @ JPL, with GMF consistent with QSCAT et al.) 
 
Validation (global, regional, and daily monitoring): 
•Extensive on-going cross-validation of all scatterometers/radiometers 
•Global Wind Speed bias < 0.1 m/s, St. Dev < 1 m/s;  
•Global Direction St Dev ~ 10 deg  (7-30 m/s); higher for low wind speeds.   

 
Work-in-progress and Future Plans 
•C-band: ASCAT new GMF C-2015  coming soon, reprocess all; process ERS-1 
(1991-2000) using C-2015 
•Ku-band: NSCAT (1996-1997) will be reprocessed; OSCAT (?) 
•L-band: SMAP ocean vector winds 
 

OVW Climate Data Record using Radiometer winds 

for Cross-Calibrations 



                A 17-Year Climate Record of Diurnal Winds 
               Derived from the TRMM Microwave Imager 

      Frank Wentz and Lucrezia Ricciardulli 
    Remote Sensing Systems  

IOVWST Annual Meeting  
Portland, Oregon 
May 19-21, 2015 

1997-2015 R.I.P. 

TMI 



 RSS OVW Climate Records are tied to satellite MW radiometers wind speeds 
 

 TMI is a very dependable and useful backbone the for satellite MW radiometers 
 

 TMI winds are unbiased relative to buoys up to 15 m/s. 
 

 Stability appears to be better than 0.1 m/s over 17 Years  
 

 TMI samples the complete 24-hour diurnal cycle every 40 days  
 

 Diurnal information on SST, Wind, Vapor, Cloud, and Rain 
 

 TMI Directly Observes our changing climate from 1997 to 2015 at a very high precession 
 

          Summary and Conclusions 



2.  Impact of GMF on climate vector winds:  consistency across platforms and 

frequencies  

 a.  Fundamental differences between C-band and Ku-Band 

 b.  How much can choice of GMF explain C-Ku band wind differences  



Geophysical Modelling at 

RSS and KNMI 

R&D Satellietwaarneming actief 

KNMI 2015-02-23 

Jeroen Verspeek 



Measurement space 

 

• Backscatter s0 above sea is dependent on 
wind speed and wind direction 

•  s0 = GMF(V, q, f) 

• Representation in 3D- 

    measurement space 

(x, y, z)=(s0 fore, s0
aft, s

0
mid) 

 









Conclusions 

 C2013 provided by RSS and CMOD6 by KNMI 

 C2013 is strongly biased for winds > 15 m/s with respect 

to ECMWF and buoy winds  need consolidation of 

extremes 

 C2013 shows improved winds for V < 5 m/s 

 CMOD7 uses CMOD6 for V >= 7 m/s and mix of CMOD6 

and C2013 for V < 7 m/s 

 Interpolation between C2013 and CMOD6 works well 

 Wind statistics of CMOD7 are best  

 Interpolation function is being tuned 



Ernesto Tand Ads talks Suggests some fundamental 

differece between Ku and C-band. 

 

Latitude Plots of Ku minus C-band winds difference. 

   



Final Meeting Palma de Mallorca, 24-25 March 2015 

Stress-equivalent Winds, U10S 

Equivalent neutral winds, 
u10N , depend only on u* , 
surface roughness and the 
presence of ocean currents 
and were used for 
backscatter geophysical 
model functions (GMFs) 
 
Stress-equivalent wind,  
u10S  = √rair 

. u10N/√rref  is a 
better input for backscatter 
GMFs  
 
Implemented in MyO FO v5 
and under evaluation in the 
IOVWST 



Final Meeting Palma de Mallorca, 24-25 March 2015 

ASCAT U10S minus ECMWF U10N 

• 2012 

• Above 45 
latitude 

• Clear 
correlation of 
ASCAT U10N 
with air mass 
density 

• Not in tropics! 
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3.  Climate application of multiple-platform vector winds. 

 a.  Enhancing reanalysis products 

 b.  Climate change:  Hadley Cell 

 c.  Equatorial zonal winds 

 d.  Evaluation of CMIP5 climate models 

 e.  Madden-Julian 



ERA* Details 
• ERA*(top) shows a 

clear meridional wind 
effect south of the 
African coast and 
another effect south 
of the equator 

• Moist convection? 
• Needs further spatial 

and temporal 
analysis 

• Test implications for 
curl and divergence 
 

Ana trindade 



We used scatterometer surface winds to determine the extent of the Hadley cell. 

 

Last year we presented  analysis of the trends in the Hadley Cell width  

using observations from QuikSCAT, and ASCAT  

 

We found Breaks in the Hadley width  

(determined from the zonal wind U)  

when using different satellites !! 

From tandem missions to RapidScat – uncovering the diurnal signal in the large-scale 

circulations.  Implications for the climate record of the ocean surface winds. 

 

Svetla Hristova-Veleva, Ernesto Rodriguez, Ziad Haddad, Bryan Stiles, F. Joseph Turk 
 



Suspecting that the diurnal variability might be a significant contributor,  

we performed similar analysis during periods of tandem missions 

We used RapidScat observations to study the diurnal signal in 

the width of the Hadley cell. 

Our analysis show that: 

 

- There is a significant variability in the Hadley Cell width 

with a clear semidiurnal signal 

- RapidScat observations provide strong evidence that the 

Hadley cell is wider during the ASCAT observing times than 

it is during the QuikScat observing times 

- This explains previously found discrepancies between Qs 

and AS observations and supports our earlier findings 
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Figure 3.  NOAA Oceanic Niño 

Index for Niño Region 3.4 (5°S 

– 5°N, 170°W – 120°W).  An   

El Niño (La Niña) event occurs 

when the SST anomaly in each 

of five consecutive 3-month 

average ≥ (≤ -) 0.5 °C.  Four    

El Niños and five (six) La Niñas 

occurred during March 2000 – 

June 2011 (February 2014). 

This work was carried out at the Jet Propulsion Laboratory, California Institute of Technology under a contract with the National Aeronautics and Space Administration.  
© 2014 California Institute of Technology.  Government sponsorship acknowledged. 

11/30/14 7:40 PMClimate Prediction Center - Monitoring & Data: ENSO Impacts on the U.S. - Previous Events

Page 2 of 3http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml

1966 1.4 1.1 0.9 0.6 0.4 0.3 0.3 0.1 0.0 -0.1 -0.1 -0.2

1967 -0.3 -0.4 -0.5 -0.4 -0.2 0.1 0.1 -0.1 -0.3 -0.3 -0.3 -0.4

1968 -0.6 -0.8 -0.7 -0.5 -0.2 0.1 0.4 0.5 0.5 0.6 0.8 1.0

1969 1.1 1.1 1.0 0.9 0.8 0.6 0.5 0.5 0.8 0.9 0.9 0.8

1970 0.6 0.4 0.4 0.3 0.1 -0.2 -0.5 -0.7 -0.7 -0.7 -0.8 -1.0

1971 -1.2 -1.3 -1.1 -0.8 -0.7 -0.7 -0.7 -0.7 -0.7 -0.8 -0.9 -0.8

1972 -0.6 -0.3 0.1 0.4 0.6 0.8 1.1 1.4 1.6 1.9 2.1 2.1

1973 1.8 1.2 0.6 -0.1 -0.5 -0.8 -1.0 -1.2 -1.3 -1.6 -1.9 -2.0

1974 -1.9 -1.6 -1.2 -1.0 -0.8 -0.7 -0.5 -0.4 -0.4 -0.6 -0.8 -0.7

1975 -0.5 -0.5 -0.6 -0.7 -0.8 -1.0 -1.1 -1.2 -1.4 -1.5 -1.6 -1.7

1976 -1.5 -1.1 -0.7 -0.5 -0.3 -0.1 0.2 0.4 0.6 0.7 0.8 0.8

1977 0.6 0.6 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.7 0.8 0.8

1978 0.7 0.5 0.1 -0.2 -0.3 -0.3 -0.3 -0.4 -0.4 -0.3 -0.1 -0.1

1979 -0.1 0.1 0.2 0.3 0.2 0.0 0.0 0.2 0.3 0.5 0.5 0.6

1980 0.5 0.4 0.3 0.3 0.4 0.4 0.3 0.1 -0.1 0.0 0.0 -0.1

1981 -0.4 -0.6 -0.5 -0.4 -0.3 -0.3 -0.4 -0.4 -0.3 -0.2 -0.2 -0.1

1982 -0.1 0.0 0.1 0.3 0.5 0.7 0.7 1.0 1.5 1.9 2.1 2.2

1983 2.2 1.9 1.5 1.2 0.9 0.6 0.2 -0.2 -0.5 -0.8 -0.9 -0.8

1984 -0.5 -0.3 -0.3 -0.4 -0.5 -0.5 -0.3 -0.2 -0.3 -0.6 -0.9 -1.1

1985 -1.0 -0.9 -0.7 -0.7 -0.7 -0.6 -0.5 -0.5 -0.5 -0.4 -0.4 -0.4

1986 -0.5 -0.4 -0.2 -0.2 -0.1 0.0 0.3 0.5 0.7 0.9 1.1 1.2

1987 1.2 1.3 1.2 1.1 1.0 1.2 1.4 1.6 1.6 1.5 1.3 1.1

1988 0.8 0.5 0.1 -0.2 -0.8 -1.2 -1.3 -1.2 -1.3 -1.6 -1.9 -1.9

1989 -1.7 -1.5 -1.1 -0.8 -0.6 -0.4 -0.3 -0.3 -0.3 -0.3 -0.2 -0.1

1990 0.1 0.2 0.3 0.3 0.2 0.2 0.3 0.3 0.4 0.3 0.4 0.4

1991 0.3 0.2 0.2 0.3 0.5 0.7 0.8 0.7 0.7 0.8 1.2 1.4

1992 1.6 1.5 1.4 1.2 1.0 0.7 0.3 0.0 -0.2 -0.3 -0.2 0.0

1993 0.2 0.3 0.5 0.6 0.6 0.5 0.3 0.2 0.2 0.2 0.1 0.1

1994 0.1 0.1 0.2 0.3 0.4 0.4 0.4 0.4 0.5 0.7 1.0 1.2

1995 1.0 0.8 0.6 0.3 0.2 0.0 -0.2 -0.4 -0.7 -0.8 -0.9 -0.9

1996 -0.9 -0.8 -0.6 -0.4 -0.3 -0.2 -0.2 -0.3 -0.3 -0.3 -0.4 -0.5

1997 -0.5 -0.4 -0.1 0.2 0.7 1.2 1.5 1.8 2.1 2.3 2.4 2.3

1998 2.2 1.8 1.4 0.9 0.4 -0.2 -0.7 -1.0 -1.2 -1.3 -1.4 -1.5

1999 -1.5 -1.3 -1.0 -0.9 -0.9 -1.0 -1.0 -1.1 -1.1 -1.3 -1.5 -1.7

2000 -1.7 -1.5 -1.2 -0.9 -0.8 -0.7 -0.6 -0.5 -0.6 -0.6 -0.8 -0.8

2001 -0.7 -0.6 -0.5 -0.4 -0.2 -0.1 0.0 0.0 -0.1 -0.2 -0.3 -0.3

2002 -0.2 0.0 0.1 0.3 0.5 0.7 0.8 0.8 0.9 1.2 1.3 1.3

2003 1.1 0.8 0.4 0.0 -0.2 -0.1 0.2 0.4 0.4 0.4 0.4 0.3

2004 0.3 0.2 0.1 0.1 0.2 0.3 0.5 0.7 0.8 0.7 0.7 0.7

2005 0.6 0.4 0.3 0.3 0.3 0.3 0.2 0.1 0.0 -0.2 -0.5 -0.8

2006 -0.9 -0.7 -0.5 -0.3 0.0 0.1 0.2 0.3 0.5 0.8 1.0 1.0

2007 0.7 0.3 -0.1 -0.2 -0.3 -0.3 -0.4 -0.6 -0.8 -1.1 -1.2 -1.4

2008 -1.5 -1.5 -1.2 -0.9 -0.7 -0.5 -0.3 -0.2 -0.1 -0.2 -0.5 -0.7

2009 -0.8 -0.7 -0.5 -0.2 0.2 0.4 0.5 0.6 0.8 1.1 1.4 1.6

2010 1.6 1.3 1.0 0.6 0.1 -0.4 -0.9 -1.2 -1.4 -1.5 -1.5 -1.5

2011 -1.4 -1.2 -0.9 -0.6 -0.3 -0.2 -0.2 -0.4 -0.6 -0.8 -1.0 -1.0

2012 -0.9 -0.6 -0.5 -0.3 -0.2 0.0 0.1 0.4 0.5 0.6 0.2 -0.3
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HOME > Climate & Weather Linkage > El Niño / Southern Oscillation (ENSO) > Historical El Nino/ La Nina

episodes (1950-present)

 

 

 

Changes to the Oceanic Niño Index (ONI)

Link to Previous Version of ONI (1971-2000 climatology)

 

Notice: Because of the high frequency filter applied to the ERSSTv3b data

(Smith et al. 2008, J.Climate), ONI values may change up to two months after

the initial "real time" value is posted. Therefore, the most recent ONI values

should be considered an estimate.

DESCRIPTION: Warm (red) and cold (blue) episodes based on a threshold of +/-

0.5oC for the Oceanic Niño Index (ONI) [3 month running mean of ERSST.v3b

SST anomalies in the Niño 3.4 region (5oN-5oS, 120o-170oW)], based on

centered 30-year base periods updated every 5 years. For historical purposes

cold and warm episodes (blue and red colored numbers) are defined when the

threshold is met for a minimum of 5 consecutive over-lapping seasons.

 

Year DJF JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ

1950 -1.4 -1.3 -1.2 -1.2 -1.1 -0.9 -0.6 -0.5 -0.4 -0.5 -0.6 -0.7

1951 -0.8 -0.6 -0.4 -0.2 0.0 0.4 0.6 1.0 1.1 1.2 1.1 0.9

1952 0.6 0.4 0.3 0.3 0.3 0.1 -0.1 0.0 0.2 0.2 0.2 0.3

1953 0.5 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8

1954 0.7 0.5 0.1 -0.4 -0.5 -0.5 -0.6 -0.7 -0.8 -0.7 -0.7 -0.7

1955 -0.7 -0.7 -0.7 -0.8 -0.8 -0.8 -0.8 -0.7 -1.1 -1.4 -1.7 -1.6

1956 -1.1 -0.8 -0.6 -0.5 -0.5 -0.5 -0.5 -0.6 -0.5 -0.5 -0.5 -0.5

1957 -0.3 0.1 0.4 0.7 0.9 1.0 1.1 1.2 1.2 1.3 1.5 1.8

1958 1.8 1.6 1.2 0.9 0.7 0.6 0.5 0.3 0.3 0.4 0.5 0.6

1959 0.6 0.6 0.5 0.3 0.2 -0.1 -0.2 -0.3 -0.1 0.0 0.1 0.0

1960 -0.1 -0.2 -0.2 -0.1 -0.1 0.0 0.1 0.2 0.2 0.1 0.1 0.1

1961 0.0 0.0 0.0 0.1 0.3 0.4 0.2 -0.1 -0.3 -0.3 -0.2 -0.1

1962 -0.2 -0.3 -0.3 -0.3 -0.2 -0.2 0.0 -0.1 -0.2 -0.3 -0.4 -0.5

1963 -0.4 -0.2 0.1 0.3 0.3 0.5 0.8 1.1 1.2 1.3 1.4 1.3

1964 1.1 0.6 0.1 -0.4 -0.6 -0.6 -0.6 -0.7 -0.8 -0.8 -0.8 -0.8

1965 -0.6 -0.3 0.0 0.2 0.5 0.8 1.2 1.5 1.7 1.9 1.9 1.7
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2013 -0.6 -0.6 -0.4 -0.2 -0.2 -0.3 -0.3 -0.3 -0.3 -0.2 -0.3 -0.4

2014 -0.6 -0.6 -0.5 -0.1 0.1 0.1 0.0 0.0 0.2    

NOAA/ National Weather Service
NOAA Center for Weather and Climate Prediction 
Climate Prediction Center
5830 University Research Court 
College Park, Maryland 20740 
Page Author: Climate Prediction Center Internet Team
Page last modified: November 4, 2014
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MISSION
 

No instrument like MISR has flown in space before. Viewing the sunlit Earth simultaneously at
nine widely spaced angles, MISR provides ongoing global coverage with high spatial detail.
Its imagery is carefully calibrated to provide accurate measures of the brightness, contrast,
and color of reflected sunlight.

MISR provides new types of information for scientists studying Earth's climate, such as the
partitioning of energy and carbon between the land surface and the atmosphere, and the

regional and global impacts of different types of atmospheric particles and clouds on climate.
The change in reflection at different view angles affords the means to distinguish different
types of atmospheric particles (aerosols), cloud forms, and land surface covers. Combined
with stereoscopic techniques, this enables construction of 3-D models and estimation of the
total amount of sunlight reflected by Earth's diverse environments.

 Home

 Mission

Introduction

EOS and Terra

MISR Instrument

AirMISR

Calibration

Validation

 Get Data

 Gallery

 News and Events

 Publications

 FAQs

 Ask a Question

 About Us

 Other Resources

 Internal
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SeaWinds / QuikSCAT MISR / Terra 

         QuikSCAT                                       MISR                                         ASCAT              

            25 km            Resolution            17.6 km            Resolution            25 km 

          1800 km            Swath        380 km               Swath              1100 km 

            10 m            Wind Height              many             Wind Height           10 m                    

            06:00                 ECT                    10:30                   ECT                  09:30   

            1 day        Global Coverage         7-9 days       Global Coverage     1.5 days 

PBL Wind Vector Measurement Instruments 
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ASCAT / MetOp-A 

ESA / EUMETSAT 

5.3 GHz 10.2006- 6.1999-11.2009 

NASA / NASA 

13.4 GHz 

NASA / NASA 

672 nm 

12.1999- 

0.35 

m s-1 

Figure 1.  Different ECTs for the 10-m height datasets could contribute a 

diurnal-period error of 0.35 m s-1.  The record length for the combined ASCAT/

QuikSCAT dataset was March 2000 – June 2011.  We use the RSS-

reprocessed 10-m vector winds, which end in June 2011.  MISR wind vectors 

began in March 2000, which defined the start time of the 10-m wind analyses.     

Figure 2. Intercomparison of ASCAT and QuikSCAT 

10-m height zonal wind component recorded from 0.0° 

- 0.25°N on ascending orbits during 1 June 2007 – 31 

October 2009.  Excellent agreement occurred, 

especially from 150°E – 90°W.  Results were similar for 

descending orbits and for ascending and descending 

orbits for 0.0° - 0.25°S.    

MEAN DIFFERENCE 

CORRELATION COEFFICIENT 

ROOT MEAN SQUARE DIFFERENCE 

Indian Pacific Atlantic 

Indian 
Pacific 

Atlantic 

(B)  U 700m 

(C) U 10 10m 

(A)  U 13-15 km 

El Niño                          La Niña                         Normal 

Figure 4.  (A) Zonal wind along the equator in the 13- to 15-km layer for four         

El Niños, six La Niñas and normal/mean conditions during March 2000 – February 

2014.  (B) Zonal wind along the equator at 700-m height in the planetary boundary 

layer for four El Niños, five La Niñas, and normal conditions during March 2000 – 

June 2011.  (C) Same as (B) but for 10-m height zonal winds.  

 

• 10-m Winds  

! Pacific: eastward shift of lower limb of Walker Cell 

o 150°E-150°W: easterly wind in El Niño was weaker than La Niña by 2 m s-1 

o 150°W-90°W: easterly wind in El Niño was stronger (or same) than La Niña 

contrary to conventional wisdom from                                                           

1982-83 and 1997-98 strong events 

! Atlantic: no evidence of El Niño/La Niña 

! Indian: no evidence of El Niño/La Niña 
 

• 700-m Winds 

! PBL winds had same results as those                                                                   

at 10-m 

! Independent analyses confirms                                                                       

10-m wind results 

• 13- to 15-km Winds 

! Maximum eastward wind speeds with                                                         

maximum longitudinal range in Pacific and Atlantic occurred at 13-15 km 

! Transition heights of reversal in wind direction in Indian, Atlantic and Pacific 

were 5-7, 7-9, and 9-11 km, respectively, in the range from 1-3 to 17-19 km 

! Pacific: eastward shift of upper limb of Walker Cell  

o 150°E-150°W: (1) eastward wind in El Niño was weaker than in La Niña by 

5 m s-1; (2) reduced (increased) vertical shear through the troposphere in  

El Niño (La Niña) would promote (suppress) generation of hurricanes 

o 150°W-90°W: no evidence of influence by El Niño/La Niña 

! Atlantic: (1) eastward wind speed was larger in El Niño than in La Niña;        

(2) increased vertical shear through the troposphere in El Niño suppresses 

generation of hurricane 

• Footnote 

! Modoki El Niños in 2000-2011 were different than previous intense events  

2 

David Halpern 

NASA / California Institute of Technology Jet Propulsion Laboratory 

Pasadena, California, USA 

El Niño, La Niña, and Global Walker Circulation 

Copyright 2014 California Institute of Technology. 
Government sponsorship acknowledged. 

Jakob Bjerknes (1969) named the atmospheric zonal circulation along the Pacific 
Equator the “Walker Circulation” or “Walker Cell.” 
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ENSO Conference, Guayaquil, 12-14 Nov 2014 Figure 5.  Schematic diagram of global Walker Circulation, sea 

surface temperature, and major zones of atmospheric convection. 
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El Niño, La Niña,  

and Walker Circulation (Pacific) 
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Walker Circulation, El Niño and La Niña   

<ΔU> = <UASCAT> – <UQuikSCAT> 
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ASCAT & QuikSCAT Zonal Wind Intercomparison 

1 June 2007 – 31 October 2009 
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Ascending Local Equator Crossing Times:
F10, F11, F13, F14, F15, F16, F17, AMSR-E, AMSR2,

WindSat

Descending Local Equator Crossing

Times:

F08, QuikSCAT (dashed lines)

 

Microwave Sounders (MSU/AMSU on NOAA, EUMETSAT, and NASA platforms)

In the figure below, we plot the local ascending node crossing time for the microwave sounding instruments that we use in our upper air

temperature products.  The local crossing time is important for sounding measurements because they generally need to be adjusted to account

for changes in local observing time.  Because the AQUA and METOP-A satellites are in controlled orbits, their crossing times do not drift

substantially.

Equatorial Crossing Times of Ascending Orbits 
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SeaWinds on QuikSCAT 

ASCAT on MetOp-A 
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Evaluation of CMIP5 wind stress curl & divergence using QuikSCAT data 

Tong Lee, JPL 

CMIP5 models overestimate time-mean wind stress curl in tropical, 

subtropical, subpolar gyres and the seasonal variations  



The role of ocean dynamical processes in determining  

intraseasonal SST Variability in the tropical Indian  

Ocean: with implication on MJO initiation 

 

                        Yuanlong Li & Weiqing Han 

 



Background 

Existing studies:  
•The MJO – atmos. internal variability; Air-sea coupling over Indian 

Ocean – improve MJO amplitude, propagation & forecast.  

  

The Madden-Julian Oscillation (MJO): Many initiate in 

the Indian Ocean & propagate, impact weather and climate  

Issues: Air-sea coupling processes are not well understood. 
Existing studies: Diverged views on processes for MJO to cause sea 

surface temperature (SST) variability; how the SSTA affects the 

wintertime (Nov-Apr) MJO initiation – remains largely unknown.  



 
Why is SCTR Important? 

 

(1) Mean SST>29C; 

(2) MJOs initiation 

    (Zhao et al. 2013); 

(3) SSTA maximum 

 

Important: 

MJO initiation &  

prediction!      

 

 

  Goal:  
Re-examine the processes controlling wintertime (Nov-Apr) SSTA in 

Seychelles-Chagos thermocline ridge (SCTR) region of the Indian 

Ocean (using recently available, high-quality satellite obs and improved 

ocean model). 
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  OGCM results: Processes: SCTR MJO SSTA 

composites 

2001-11: 29 events: 13 begun  

in SCTR and amplify in CEIO 

 

SCTR SSTA composite 

   (13 events) 

In the composite:  

Wind: deterministic role; Shortwave radiation (SWR) also significant; 

Ocean dynamics (w. stress) contributes to ~25-30% 

 



February 2008 strong SCTR MJO 

For a strong MJO event, oceanic processes (entrainment,  

upwelling & advection) play the most important role!  

– Implies possible importance of Indian Ocean processes  

 in initiating LARGE SCTR MJO!   




