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SSM/I Minus QuikScat Wind Speed Difference
SSM/I and QuikScat first collocated using a 2-hour, 25-km window.
Plots show 3-month running mean window

Version 6
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F14

F15
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Scan Position (1 to 128)
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F13 SSM/I Along-Scan Biases
Plots show difference between the measured antenna temperature (Tax) and a simulated Tax coming 
from a Radiative Transfer Model.      Tax = Ta_vpol – 0.5*Ta_hpol (reduces atmospheric noise).
Tax differences are plotted versus SSM/I scan position (1 to 128).  Results are for F13 SSM/I

1995 1996

2008 2009

Each plot is actually 5000 orbits, not one year.
Hence there are 16 plots rather than 15
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Wind retrieval increases by 3.2 m/s when Earth Incidence Angle is increased by 1 deg.
An increase of 1 deg. in pitch increases  Earth Incidence Angle by 1.1 deg.
F13 change in pitch corresponds to a 0.1 m/s change in the wind retrieval

Spacecraft Pitch Perturbations
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Year from begin of mission (year is really 5000 orbits)
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SSM/I Minus QuikScat Wind Speed Difference

Red is Version 6      Blue is Version 7



SSM/I QuikScat Trend SSM/I  V6 Trend SSM/I V7 Trend

F13 0.01 0.11 0.00

F14 -1.51 -1.12 -1.62  

F15 -1.57 -1.49  -1.53 

Wind Trends in units of m/s per decade

Note:  These trends are NOT global trends.
They are computed at SSM/I and QuikScat collocation points.
Average latitude of collocation points slowly change in time for F14 and F15.
This is why trends for F14 and F15 have large negative values.

Comparison of Wind Trends



1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012
7.9

8

8.1

Years 

W
in

d 
(m

/s
ec

)

1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012
7.2 

  
 7.7 
  
 8.2

Years 

W
in

d 
(m

/s
ec

)

1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012
-0.5 

  
 0.0 
  
 0.5

Years 

D
if 

W
in

d 
(m

/s
ec

)

1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012
7.2 

  
 7.7 
  
 8.2

Years 

W
in

d 
(m

/s
ec

)

Wind Speed Time Series
Note:  0.1 m/s Scale

Three WindSat Wind Algorithms (3  different channels sets) 
Black =     7, 11, 19, 23, 37 GHz
Red =            11, 19, 23, 37 GHz
Green =              19, 23, 37 GHz

WindSat Displaced: Geographic sample different from SSMI

Collocated WindSat Minus F13 SSMI:  Collocation removes offset.

Trend is about 0.1 m/s per decade

Colors are 6 SSM/I.  WindSat is black (same as first SSM/I)

1998-1999 El Nino

Expanded Scale



Error in Estimating Global Wind Trend

Standard Least-Squares Estimation

Error in estimating slope = measurement_error * sqrt(12/numobs3)

numobs = 25 years
measurement_error = 0.1 m/s

Error in slope = 0.03 m/s per decade

Conclusion
An observed 0.1 m/s  per decade trend is significant
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