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Dri8	  in	  Sca+erometer	  Calibra3on	  
•  A	  very	  small	  dri8	  in	  the	  sca+erometer	  calibra3on	  
can	  be	  observed	  over	  the	  first	  few	  months.	  
– Magnitude	  of	  dri8	  is	  order	  0.1	  dB	  
–  Time	  scale	  is	  about	  1.5	  months	  

•  We	  fit	  an	  empirical	  exponen3al	  to	  these	  
observed	  sigma0	  minus	  expected	  sigma0.	  

•  Similar	  trend	  observed	  in	  all	  beams/channels	  
indica3ng	  trend	  in	  common	  part	  of	  sca+erometer	  
hardware.	  
–  Recall	  Aquarius	  has	  one	  sca+erometer,	  shared	  
between	  antenna	  feed-‐horns	  for	  three	  beams.	  
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Sigma0	  Bias	  Correc3on	  Model	  
σ 0

bias (t) = Ae−
(t−t0 )

τ +C

A	  [dB]	   Tau	  [days]	   C	  [dB]	  

Beam	  1	  HH	   -‐0.12	   45	   0	  

Beam	  1	  VV	   -‐0.12	   45	   0	  

Beam	  2	  HH	   -‐0.12	   45	   -‐0.07	  

Beam	  2	  VV	   -‐0.12	   45	   -‐0.03	  

Beam	  3	  HH	   -‐0.12	   45	   -‐0.05	  

Beam	  3	  VV	   -‐0.12	   45	   -‐0.015	  

t0	  =	  August	  25th	  2011	  

Mo3vated	  by	  the	  hardware	  design,	  we	  use	  the	  same	  
magnitude	  and	  decay	  constant	  for	  the	  exponen3al	  
adjustment,	  with	  different	  offsets	  for	  the	  various	  
channels.	  
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Amazon	  γ0	  
•  PALSAR	  found	  γ0	  values	  in	  the	  Amazon	  

stable	  across	  20-‐45	  degrees	  in	  incidence	  
angle*	  
–  Wet-‐dry	  seasonal	  difference	  of	  ~	  0.27	  dB**	  
–  Wet	  season	  is	  approx.	  Nov-‐April.	  

•  Best	  es3mates	  are:	  
–  HH	  ~	  -‐6.28	  dB	  (std	  0.18)	  
–  HV	  ~	  -‐11.15	  dB	  (std	  0.21)	  
–  Not	  clear	  which	  season	  this	  is	  from!	  

γ0 =
σ 0
cos θinc( )

*M.	  Shimada,	  O.	  Isoguchi,	  T.	  Tadono,	  and	  K.	  Isono.	  Palsar	  radiometric	  and	  geometric	  
calibra3on.	  Geoscience	  and	  Remote	  Sensing,	  IEEE	  Transac3ons	  on,	  47(12):3915	  –
3932,	  dec.	  2009	  	  (Images	  from	  this	  source)	  
**M.	  Shimada.	  Long-‐term	  stability	  of	  l-‐band	  normalized	  radar	  cross	  sec3on	  of	  
amazon	  rainforest	  using	  the	  jers-‐1	  sar.	  Canadian	  Journal	  of	  Remote	  Sensing,	  31(1):
132–137,	  2005.	  
RAP	  correc3on	  is	  range	  antenna	  pa+ern	  correc3on	  
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Fig. 7. Gamma-naught and sigma-naught versus incidence angle, plotted for (left) STRIP mode and (right) SCANSAR data. Both data sets were collected from
the Amazon rainforest.

Fig. 8. Close-up of the HH and HV data, corrected for the RAP.

TABLE IV
HISTORY OF CF (IN DECIBELS)

TABLE V
TIME OFFSETS IN SEVERAL MODES

Crosstalk was measured by using the four CRs deployed
at Rio Branco test sites and the distributed target there
(Fig. 13 and Table VIII). The crosstalk depends on the mea-
sures, i.e., measure 1 gives −33.8 (5.6) dB, measure 2 for
HV gives −33.35 (4.9) dB, and measure 2 for VH gives
−28.17 (3.53) dB, where the value in parentheses is the stan-
dard deviation.

V. IMAGE QUALITY

A. Resolution Evaluation

The representative 2-D and two 1-D IRFs shown in Figs. 14
and 15 are similar to the ideal. Fig. 16 shows the responses from
the CR and PARC deployed at the Watarase calibration site in
Japan.

B. Sidelobes

The average PSLR are −16.6 dB in azimuth and −12.6 dB in
range, the latter of which is similar to the rectangular-window
case. The azimuth value exceeds the range value because the
AAP is not compensated for in the image-generation phase.
The resolutions in both directions are equivalent to those of the
theoretical rectangular window case.

C. NESZ

NESZ represents the maximum radar sensitivity and is de-
fined as the minimum sigma-naught during the 20 s of PALSAR
data. NESZ is found in the data over Greenland [Fig. 17(a)]
with −25 dB for FBS343HH. Wind-slick regions in Hawaii
provided a NESZ of −29 dB for FBS343HH, −32 dB for
FBD343HH, and −34 dB for FBD343HV. The former is ob-
tained at the Greenland ice sheet and is 2 dB better than the
specification. The latter is 11 dB better than the specification.
Most of the current spaceborne SARs have a NESZ of −23 dB,
and it has been confirmed that PALSAR has the minimum value
among them. The reason for HV exceeding HH is that HH uses
a larger ATT than HV.

D. Ambiguity

PALSAR’s shorter antenna requires a higher PRF and re-
duces the AA relative to JERS-1 SAR. Thus, AA is not often
seen. However, RA sometimes appears at the image edge
because the neighboring pulse return received through the
antenna sidelobe causes linelike noise due to improper range
curvature. The measured RA of this line noise is 23 dB, but the
specification is 16 dB (Table VI). Future SARs should improve
on these values.
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Does	  not	  have	  RAP	  
correc3on	  

Has	  RAP	  correc3on	  
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PALSAR	  Found	  γ0HH	  =	  -‐6.28	  dB	  and	  γ0HV	  =	  -‐11.15	  dB	  
Histograms	  of	  Aquarius	  γ0	  For	  the	  Three	  Beams	  
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Bias	  compared	  to	  PALSAR	  
PALSAR	  values:	  HH:	  -‐6.28	  dB;	  HV:	  -‐11.15	  dB	  	  

Asc	  /	  Dec	   Beam	  1	   Beam	  2	   Beam	  3	  

All	  HH	   0.03	   0.03	   0.07	  

Ascending	  HH	   0.06	   0.01	   0.01	  

Descending	  HH	   0.01	   0.04	   0.15	  

All	  VV	   -‐0.02	   0.04	   0.07	  

Ascending	  VV	   0.00	   0.02	   0.05	  

Descending	  VV	   -‐0.05	   0.07	   0.08	  

All	  HV	   0.07	   0.17	   0.10	  

Ascending	  HV	   0.09	   0.15	   0.06	  

Descending	  HV	   0.05	   0.19	   0.16	  

No	  significant	  ascending	  /	  descending	  difference	  



Summary	  
•  The	  exponen3al	  dri8	  correc3on	  appears	  to	  be	  effec3ve	  to	  remove	  

the	  calibra3on	  dri8	  in	  the	  first	  few	  months	  a8er	  instrument	  turn	  on	  
–  The	  dri8	  of	  scat	  and	  CAP	  wind	  speed	  retrieval	  bias	  has	  also	  been	  

reduced.	  
•  Some	  fine	  tuning	  will	  s3ll	  be	  needed	  to	  remove	  the	  residual	  

calibra3on	  bias.	  	  
•  Once	  tuning	  is	  complete,	  the	  calibraAon	  algorithm	  and	  

exponenAal	  correcAon	  table	  will	  be	  applied	  to	  the	  v4	  processing.	  	  
•  An	  interes3ng	  lesson:	  Amazon	  is	  not	  an	  absolute	  “stable”	  target,	  

with	  about	  0.5	  dB	  seasonal	  varia3on	  –	  repeatable	  over	  two	  years.	  
–  The	  radar	  sigma0	  reaches	  peak	  level	  around	  May,	  near	  the	  end	  of	  rain	  

season.	  	  	  	  



Filtering	  for	  Calibra3on	  Tracking	  Plots	  

•  La3tude	  within	  [-‐50,	  50]	  
•  NCEP	  speed>	  3	  ,	  NCEP	  speed<	  15	  
•  SSMI/S	  speed	  >	  0,	  SSMI/S	  speed	  <	  30	  
•  No	  rain	  indicated	  by	  SSMI/S	  
•  No	  poin3ng	  flags	  set	  or	  anomaly	  flag	  set.	  
–  radiometer_flags,	  bits	  12	  and	  16.	  

•  Plot	  28	  day	  moving	  window	  average.	  


