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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	estimates	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	
calibration.	Geoscience	and	Remote	Sensing,	IEEE	Transactions	on,	47(12):3915	–
3932,	dec. 2009		(Images	from	this	source)
**M.	Shimada.	Long-term	stability	of	l-band	normalized	radar	cross	section	of	
amazon	rainforest	using	the	jers-1	sar.	Canadian	Journal	of	Remote	Sensing,	
31(1):132–137,	2005.
RAP	correction	is	range	antenna	pattern	correction
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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.
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TABLE V
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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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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 0.00 0.00 0.05

Ascending	HH 0.03 0.00 0.03

Descending	HH -0.03 0.01 0.13

All VV -0.05 0.01 0.07

Ascending	VV -0.03 0.00 0.03

Descending	VV -0.08 0.03 0.06

All	HV 0.04 0.14 0.07

Ascending	HV 0.07 0.13 0.03

Descending	HV 0.02 0.16 0.13

No	significant	ascending	/	descending	difference
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Overall Bias: −0.036
Overall STD: 1.149
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RFI	Flag	is	10	or	11
2	or	more	samples	of	8	removed	from	the	block	average
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Summary
• Aquarius	continues	to	provide	a	well-calibrated	
source	of	L-band	backscatter
– It	has	been	extremely	stable	over	3	years	of	operation
– It	will	provide	a	reference	calibration	for	new	missions	
such	as	SMAP

• Aquarius	has	proven	an	L-band	scatterometer	can	
provide	quality	ocean	winds

• Aquarius	scatterometer RFI	mitigation	statistics	
did	not	change	much	from	2013	to	2014,	but	
there	was	some	large	change	in	the	western	US	
from	2012	to	2013.
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Histogram of CAP vs SSMI/S Speed

 

 

0 3 6 9 12 15 18 21 24 27 30
0

3

6

9

12

15

18

21

24

27

30

Lo
g(

C
ou

nt
s)

0

1

2

3

4

5

6

7

8

9

10

11


