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CF	compliant	
	
batch	processed	once	every	month	
	
will	also	be	made	available	through	PO.DAAC	



Level	2C	
opTmum	interpolated	on	0.25ox0.25o	Earth	grid	

40	km	resoluTon	
separated	into	for/aY	grid	

•  Tme	
•  orbit	(z-angle,	sun	angles	with	respect	to	S/C	axis,	…)	
•  poinTng	(laTtude,	longitude,	EIA,	polarizaTon	rotaTon,	sun	glint	angles,	…)		
•  TA	(RFI	filtered),	taken	from	SMAP	L1B	files	(Piepmeier	et	al.)	
•  TB	
•  correcTons	for:		

emissive	reflector,	calibraTon	driY,	cross	pol,	galaxy,	sun,	moon,	cold	space,	
land	intrusion,	Faraday	rotaTon,	atmosphere,	surface	roughness			

•  ancillary	fields	(SST,	wind	speed,	rain	rate,	solar	flux,	land	fracTon,	sea	ice	
fracTon,	…)	

•  HYCOM	(reference)	SSS	
•  TA	expected	
•  Q/C	flag	indica,ng	degrading	condi,ons	
•  TB	consistency	(chi2	from	MLE	in	SSS	retrieval)	
•  SSS	SMAP		



Level	3	
8-day	running	averages	+	monthly	averages		on	0.25ox0.25o	grid	

40	km	resoluTon	
straight	averaging	aYer	Q/C	

•  Number	of	observaTons	in	L3	grid	cell	
•  SSS	SMAP	
•  reference	SSS	(HYCOM)	
•  ancillary	land	fracTon	gland	
•  ancillary	sea	ice	fracTon	gice	
•  ancillary	SST		



Release	Notes	

•  Release	InformaTon	
•  ATBD	
•  ValidaTon	
•  Data	Format	SpecificaTon	



1.  Increase	the	spillover	(the	matrix	element	A(I,I)	in	the	APC	
matrix,	I	=	V+H	=	1st	Stokes)	from	my	current	values	by	about	
1.4%.	

2.  Use	a	value	for	the	reflector	emissivity	of	0.01.	
3.  Adjust	the	thermal	model	to	miTgiate	residual	zonal/temporal	

biases	that	are	sTll	visible	in	CRID13080.	
Steps	1.	+	2.	will	bring	the	absolute	calibra,on:	cold	space	/	ocean	/	
land	in	line.	
In	addiTon:	
4.  The	sidelobe	correcTon	for	removing	land	contaminaTon	is	

reduced.	
5.  CMC	ancillary	SST	instead	of	Reynolds.	
6.  The	correcTon	for	the	reflected	galaxy	has	been	updated	based	

on	analysis	of	forward	–	aY	looks:	
§  effectve	increase	in	roughness	(wind	speed	+	2	m/s)	
§  adjusTng	of	the	strength	of	some	of	the	strong	galacTc	sources.	

Updates	from	V1.0	



A-Matrix	IQ	basis	(	from	pre-launch	paGerns	intega,on	over	Earth	FOV)	
	1							1.0929		-0.0001			0.0036		-0.0006	
	2							0.0000			1.1349		-0.0042		-0.0001	
	3							0.0009			0.0042			1.1336		-0.0553	
	4							0.0003			0.0014			0.0507			1.1297	
	
A-Matrix	IQ	basis	(SMAP	RSS	BETA	SSS	release,	December	2015):	
	1							1.0929		-0.0001			0.0036		-0.0006 	Tuned	A(Q,3)	and	A(4,3)	to	reduce	spurious	cross-talk	
	2							0.0000			1.1349		+0.0066		-0.0001	
	3							0.0009			0.0042			1.1336		-0.0553	
	4							0.0003			0.0014			0.0117		1.1297	
	
A-matrix	IQ	basis	(SMAP	RSS	V2	validated	SSS	release,	August	2016):	
	1							1.1080		-0.0001			0.0036		-0.0006 	Increased		A(I,I)	to	improve	absolute	claibraTon	
	2							0.0000			1.1349		+0.0066		-0.0001	
	3							0.0009			0.0042			1.1336		-0.0553	
	4							0.0003			0.0014			0.0117		1.1297	

APC	Matrix	



Calibra,on	Scene	 TA	Bias	[K]	(v+h)/2	
E_refl	=	0.0025	
use	APC	from	RSS	BETA	
Release	

TA	Bias	[K]	(v+h)/2	
E_refl	=	0.01	
increase	spillover/A(I,I)	
by	1.4%		

Land		
(Amazon	
CalibraTon	Site)	
compared	with	Aquarius	

≈	-2.8	 ≈0.0	
	

Global	Ocean	
Meissner	Wentz	RTM	

≈	+0.9	 ≈0.0	

Cold	Space	 ≈	+3.2	
according	to	Fig	6.1	from	
J.	Piepmeier's	April	2016	
cal/val	report	

≈	+0.4	
esTmated	

Absolute	CalibraTon	



Ascending	–	Descending	
TA	Bias	

SMAP	L1B	files		
(JPL	thermal	model)	

RSS	V2	Release	



This	slide	shows	TA	measured	–	expected	(with	HYCOM	reference	salinity)	for	the	current	JPL	thermal	model	and	a	value	of	0.01	for	the	
reflector	emissivity.	We	use	the	same	values	for	V-pol	and	H-pol.	
The	biases	are	unacceptable	for	salininity	retrievals.	Even	without	referring	to	the	HYCOM	salinity	there	are	large	biases	between	the	
ascending	and	descending	swaths,	which	are	spurious.		We	believe	that	most	of	the	biases	are	due	to	inaccuracy	in	the	JPL	thermal	model	
for	the	reflector,	as	all	other	potenTal	sources	(galaxy,	Faraday	rotaTon,	wind	direcTon)	have	been	largely	accounted	for.		

orbital	angle		
=	z-angle	
0:	South		
90:	EQ	asc	
180:	North	
270:	EQ	desc	
360:	S	
	

uses	April	2015	–	
August	2016	



This	slide	shows	the	adjustment	to	the	reflector	temperature	that	we	make.	
We	assume	a	value	of	0.01	for	the	reflector	emissivity.	
Same	for	V-pol	and	H-pol.	



Zonal/Temporal	Biases	

SMAP	L1B	files	
(JPL	thermal	model)	

RSS	V2	Release	



Reflector	
Temperature	

SMAP	L1B	files	
(JPL	thermal	model)	

RSS	V2	Release	

assume	same	reflector	
temperature	for	v/h-pol.	
	
annual	cycle.	



Land	CorrecTon	
TA	measured	-	expected	

land	correcTon	
overcorrects	in	V1.0	

V2.0	

x-axis:	log	land	fracTon	(log	gland)	

V2.0	

V1.0	



ValidaTon	

What	was	done:	
Comparison	of	monthly	L3	RSS	SMAP	SSS	V2.0		and	V1.0	bin-averaged	to	1°x1°	
with	Argo	monthly	1°x1°	OI	maps	from	Scripps	InsTtuTons	of	Oceanography	
(SIO)	for	the	common	period	of	04/2015-06/2016.	
	



Comparison	of	Tme-mean	SSS	from	SMAP	&	Argo,	and	difference	for	
V1.0																																																																	V2.0	



Comparison	of	RMS	(upper)	&	Std.	Dev.	(lower)		
of	the	difference	between	SMAP	and	Argo	SSS	for	
V1.0																																																																	V2.0	



Comparison	of	zonally	averaged	staTsTcs	(Tme-mean	difference,	RMS,	Std.	Dev.)	for	
V1.0																																																																	V2.0	



Seasonal	distribuTon	of	zonally	averaged	biases	for	
V1.0																																																																	V2.0	



SMAP	-	HYCOM	

V1.0	 V2.0	

The	zonal/temporal	differences	between	ARGO	and	HYCOM	show	up	in	SMAP.	



o  Overall:	V2.0	improves	over	V1.0	(more	obvious	in	terms	of	Tme	variaTons).	

o  The	residual	temporal/zonal	biases	we	see	in	SMAP	V2.0	have	liGle	
resemblence	tp	the	biases	we	see	in	Aquarius	V4.0.	
•  Hard	to	judge,	because	of	the	uncertain,es	in	the	reflector	temperature	

o  Global	sta,s,cs	wrt	to	Argo:	

o  Seasonal	biases:	major	impact!	
•  	 Much	reduced	in	V2.0	(esp.	>40N)	

o  Boundary	biases:	
•  	 Significant	reducTon	of	posiTve	biases	in	along	western	boundaries	of	

Southern-Hemisphere	oceans,	but	negaTve	biases	now	emerge	long	the	eastern	
boundaries.		The	0.19	psu	std.	dev.	Is	in	contrast	to	the	0.16	psu	of	Aquarius-Argo	std	
dev	on	the	same	scales.	So	it’s	gevng	closer	to	Aquarius	quality.	

Summary:	SMAP	V2.0	versus	ARGO	

(unit:	psu)	 RMS	difference	
(with	,me	mean)	

Standard	devia,on	
(no	,me	mean)	

V2.0	 0.25	 0.19	

V1.0	 0.26	 0.21	


