
Analysis of Co-Located Synthetic Aperture 
Radar and QuikSCAT Neural-Net Surface Wind 

Vectors Retrieved in Tropical Cyclones 

Ralph Foster1, Jerome Patoux2, Bryan Stiles3, Jochen 
Horstmann4, Chris Wackerman5, Roland Romeisser6, Hans 

Graber6, Mike Caruso6 

1APL, U of WA; 2Atmos Sci., U of WA; 3JPL; 4CMRE; 5General 
Dynamics, 6CSTARS, U of Miami 



Motivation 

ÅWe have demonstrated that our Sea-Level Pressure (SLP) 
retrieval methodology can adapted and applied to SAR 
Tropical Cyclone (TC) data. 
ïSAR: limited data/often high cost 

ÅLong, freely available, extensive scatterometer record 
ïQuikSCAT/UHR possible 
ïASCAT/UHR possible 
ïRapidSCAT 

ÅNew QuikSCAT TC Neural Net (QS_NN) product 
ï/ŀƴ ǿŜ ŀŘŘǊŜǎǎ ǘƘŜ άtǊŜǎǎǳǊŜ-²ƛƴŘέ ǊŜƭŀǘƛƻƴǎƘƛǇΚ 
ÅUsed in Dvorak estimates 

ïSynergy between products (different views of same processes) 



Basic SAR Winds Processing Steps 
ÅDe-ōŜŀƳƛƴƎΥ ǊŜƳƻǾŜ άǎŜŀƳǎέ ƛƴ ScanSAR 

(Wackerman) 

ÅwŜƳƻǾŜ ά±ŜƴŜǘƛŀƴ .ƭƛƴŘέ ƴƻƛǎŜ όRomeisser) 

ÅEstimate wind directions 

ï.ŀǎŜŘ ƻƴ άƭƛƴŜŀǊ ŦŜŀǘǳǊŜǎέ όt.[ ǊƻƭƭǎκǎǘǊŜŀƪǎύ 

ÅWackerman: maximum contrast ˂ > ~2 km 

ÅHorstmann: maximum gradient ˂  ~ 0.5 km 

ÅReconcile & adjust inflow 

Å(Foster: iterate w/PBL model) 

ÅPolarization ratio (HH/VV) Thompson,  h= 0.8 

ÅCMOD5N 1-km pixels (or experimental X-band GMF) 



Typical SAR-SLP Results 

ÅTyphoon Malakas 22 Sep, 2010, 20:30 

ïCat 1, weak typhoon 

ïCo-Pol image 

 



C130 SLP  



Evaluating Wind Fields 

ÅHistoric W. Pac. storms: compare with QuikSCAT 
ÅATL storms & ITOP storms: SFMR & QuikSCAT  
ÅDrop sondes  
ïmainly to assess Sea-level Pressure 
ÅIndirect Cal/Val of winds ala scatterometer 

ïProper surface wind is very difficult to estimate from drop sonde 

ÅTime-averaging considerations 
ïBest track (Dvorak) varies between centers:  
Å1-min (JTWC)  
Å10-min (JMA) 

ïHWIND 1-min 
ïCMOD5N ~ 10 min 
ïSFMR ~ 1-Ƴƛƴ όάϤлΦуϝ¦150έύ 
ÅBruce Harper: 1-min ~ 1.2(10-min) ς for the higher winds 
ÅEmpirically we find factor is 1.1 to 1.2 Ą very difficult to pin down 



Eight SAR scenes (8428 data points) 
C-band, mostly RSAT-1 

SFMR good ~> 5 to 10 m/s 
SAR good to ~ 30 m/s 
Fair 30 to 35 m/s 
Improvement possible (ambiguity selection, GMF and/or PBL model improvement) 



Katrina,  
27 Aug, 2005 
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Å Super-Typhoon Megi was an anomalous storm 
Å ~160 kt winds (85 m/s drop sonde on 17 Sep) 
Å Record low MSLP (885 mb) 
Å Very small RMW (~10 to 15 km) 

Å Long time between aircraft and SAR (+8 hr) 
Å Still deepening 

SLP BPG 



JPL QuikSCAT Neural Net Winds 

ÅSpeed only 

ïDirections from JPL Ver. 3 processing 

ÅTrained using 2005 season data 

ïNOAA/HRD HWIND analyses (1-min winds) 

ÅSrad, 8 sigma0s input all the time 

ÅRetrieves ~1-min winds at 12.5 km pixel 

ïSAR/CMOD5N: ~10 min winds at 1 km pixel 

ÅClose in time match-ups: QS/RSAT-1 



Typhoon Usagi (2007) 

1-min/10-min  
correction  
applied 



Typhoon Nockton (2004) 

1-min/10-min  
correction  
applied 


