
1

MODIS	and	VIIRS	Product	Status

Sadashiva	Devadiga
NASA	GSFC

Nov	19	- 21,	2019 MODIS	VIIRS	Scince	Team	Meeting



Outline

• Land	Product	Status	– Quick	Summary
• Land	Product	Suite	and	Product	inter-dependency
• MODIS	and	VIIRS	Land	SIPS	– Operational	Interface
• Land	Product	Status	– C6	and	C61
• VIIRS	Product	Status	– V1	and	V2
• SNPP	to	JPSS1
• Product	Evaluation
• Conclusion

Nov	19	- 21,	2019 MODIS	VIIRS	Scince	Team	Meeting 2



Land	Product	Status	– Quick	Summary

• MODIS	(Terra,	Aqua	and	Combined)
– C6	reprocessing	completed	for	all	products	– standard	and	

experimental.
– C61	reprocessing	in	progress	(started	in	Sept	2019).

• VIIRS	(SNPP)
– V1:	Most	land	products	in	operational	processing	(exceptions:	

MAIAC,	BA	and	Phenology)
– V2:	Reprocessing	of	L1	to	start	in	Nov	2019,	L2	in	Dec	2019	and		L3	in	

early	2020
• VIIRS	(J1)

– V1:	Operational	forward	processing	has	been	in	progress	since	
launch,	L1	and	L2	products	available	to	science	team	for	use	in	
internal	evaluation.	

– V2:	L1	reprocessing	completed,	L2	and	L3	to	be	operational	by	early	
2020.
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Standard	MODIS	and	VIIRS	Land	
Product	Suite
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Energy	Balance	Product	Suite
–Surface	Reflectance	
–Land	Surface	Temperature, Emissivity
–BRDF/Albedo
–Snow/Sea-ice	Cover

Vegetation	Parameters	Suite
–Vegetation	Indices	
–LAI/FPAR
–Gross	and	Net	Primary	Production

Land	Cover/Land	Use	Suite
–Phenology
–Land	Cover
–Vegetation	Continuous	Fields
–Active	Fire
–Burned	Area	

No	Continuity	in	VIIRS



Experimental	Products	TTO	in	C6
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•Multi-Angle	Implementation	of	
Atmospheric	Correction	(MAIAC)

• JPL’s	Land	Surface	Temperature	
and	Emissivity

• Downward	Surface	Radiation	and	
Photosynthetic	Active	Radiation

• Terrestrial	Evapotranspiration

• Gap	Filled	GPP/NPP	and	ET

Continued	to	VIIRS



Land	Product	Interdependency
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Ancillary	Inputs
NCEP,	NISE,	MERRA2,	GEOS,	LW	

Mask,	Land	Cover, DEM

L2	Daily	Swath	Products

Cloud	Mask,	Aerosol	Optical	Thickness,	Snow	
Cover,	Sea-Ice,	Surface	Reflectance,	Fire
Land	Surface	Temp./Emissivity				

L3	Tiled	and	CMG	Products	(Daily	and	N-day)

Surface	Reflectance,	Snow	Cover,		Sea-ice,	Land	Surface	Temp./Emissivity
Fire,	Burned	Areas,				Vegetation	Indices,				BRDF/Albedo

LAI/FPAR,				Phenology

L1	Swath	Products	

Calibrated	Radiance	and	Reflectance,			
Geolocation	Fields

L2G	Daily	Tiled	Products	(Daily)
Surface	Reflectance,	Fire,	Snow	Cover,	

Sea-Ice

L2G	Daily	Tiled	Products
Grid	Pointer,	Grid	Angular	

Data,	



MODAPS	and	VIIRS	Land	SIPS:	Operational	
Interface	
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MODIS	Land	Product	Status:	C6
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• Leading	edge	of	the	C6	forward	processing	lags	current	day	by	a	
day	or	two	except	for	maneuver	days	or	satellite/instrument	
anomaly
• Data	evaluated	by	LDOPE	for	geolocation	error	from	LOPA	other	data	
quality	issue.

• C6	products	are	available	to	public	from	NASA	DAACs.	(LP-DAAC,	
NSIDC	and	LAADS)

• Selected	land	products	also	generated	in	near	real	time	at	LANCE-
NRT.
• Daily	swath	products	available	typically	2	to	2.5	hours	after	
acquisition	of	data.

• Near	science	quality	products	except	for	data	impacted	by	
maneuver

• GIBS	images	are	generated	using	operational	C6	land	products.	
Processing	is	at	leading	edge.



MODIS	Land	Product	Status:	C61
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• Land	products	are	reprocessed	through	this	minor	reprocessing	
campaign	mainly	to	address	known	issues	and	inconsistencies	in	the	C6	
L1B	products.	
– Change	in	calibration	approach	to	RVS	for	Aqua	MODIS
– Polarization	correction	to	Terra	MODIS
– Cross	talk	correction	for	the	TEB	(PV	LWIR)	in	Terra	MODIS

• No	significant	changes	to	land	product	science	algorithms,	included	
bug	fix	to	known	issues	and	minor	improvements	for	some	products
• Reduced	noise	in	Vegetation	index
• Use	of	GEOS	(replacing	MERRA2)	in	JPL’s	LST	
• Higher	resolution	DSR/PAR (5km	->	1km)
• Use	of	Climatology	LAI-FPAR	as	backup	to	operational	LAI-FPAR	in	GPP/NPP	and	

ET	
• New	products:	Cloud	gap	filled	Snow	Cover,	JPL	LST	CMG	product	suite,

• Reprocessing	started	in	Sept	2019,	expected	to	complete	by	summer	
2020.

• C6	reprocessing	to	be	discontinued	after	completion	of	C61	
reprocessing. Details	in	report	at	the	Land	Break	out	session



SNPP	VIIRS	Land	Product	Status:	V1
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EOS	Products Algorithms	Delivered	
to	Land	SIPS	

Product	Integration	
and	Testing ATBD	Delivery Delivery	of	User's	

Guide
Products	Delivered	to	

assigned	DAAC

Surface	Reflectance ✓ ✓ ✓ ✓ ✓

LAI/FPAR ✓ ✓ ✓ ✓ ✓

Snow	Products ✓ ✓ ✓ ✓ ✓

BRDF/Albedo ✓ ✓ ✓ ✓ ✓

Burned	Area ✓ ✓ ✓ ✓ Qtr 4, 2019

Active	Fires ✓ ✓ ✓ ✓ ✓

Vegetation	Index ✓ ✓ ✓ ✓ ✓

LST&E ✓ ✓ ✓ ✓ ✓

Ice	Surface	Temp ✓ ✓ ✓ ✓ ✓

Sea	Ice	Cover ✓ ✓ ✓ ✓ ✓

Phenology ✓ Underway ✓ ✓ Qtr 4,	2019

Black	Marble ✓ ✓ ✓ ✓ Qtr 4, 2019

Details	to	be	presented at	the	Land	Break	out	session



V1.0	SNPP	VIIRS	Land	Product	Status
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• V1	forward	processing	of	Land	products	are	typically	1-2	days	behind	real	
time
• Processing	of	maneuver	days	and	days	with	satellite/instrument	anomaly	are	delayed	

for	LDOPE	to	complete	quality	assessment	of	the	data

• Products	are	first	put	in	forward	processing,	followed	by	reprocessing	
from	start	of	the	mission
• Reprocessing	completed:	LSR,	VI,	LAI-FPAR,	BRDF/Albedo,	LST,	Active	Fire,	L2	Snow	and	

Sea-ice,	L3	DNB	Radiance.
• Reprocessing	in	progress	for	BRDF	CMG,	DNB	BRDF	and	L3	daily	Cloud	gap	filled	Snow
• L3	DNB	night	light	(LBAN)	approved	for	operational	reprocessing
• Phenology	in	testing	– expected	to	be	operational	by	end	of	this	year
• MAIAC,	L3	Snow	and	Sea-ice,	DSR/PAR	– to	be	operational	in	V2	

• Products	available	to	public	from	NASA	DAACs	(LP-DAAC,	NSIDC	and	
LAADS)

• NRT	processing	of	select	land	products	is	completed	typically	2		to		2.5	
hours	after	acquisition	of	data.

Details	to	be	presented at	the	Land	Break	out	session
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V2.0	SNPP	VIIRS	Land	Reprocessing

• V2	Changes
• Use	the	NASA	L1B	generated	using	the	latest	version	of	the	L1B	

calibration	algorithm	and	LUT	delivered	by	the	NASA	VCST	and	Geo	
team.
• V1	reprocessing	used	L1B	SDR	generated	using	the	NOAA/IDPS	Mx8.11	

version	of	the	operational	software	and	NASA	VCST	provided	LUT.
• Improved	version	of	the	land	cloud	mask	IP	and	aerosol	IP	products
• Use	C6	MODIS	Land	Water	Mask

• Reprocessing	Status
• Reprocessing	of	L1	to	start	in	Nov	2019
• Reprocessing	of	L2	to	start	in	Dec	2019	and	L3	in	Jan	2020
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J1	VIIRS	Land:	SNPP	to	J1

• V1.0	L1	and	L2	Land	Products	(Experimental	only)
• L1B	generated	using	the	L1B	calibration	algorithm	and	LUT	delivered	by	

the	NASA	VCST	and	Geo	team.	
• Mission	period	included	mix	of	pre	and	post-launch	LUTs,	and	

incremental	update	to	L1	process.
• Select	L2	products	generated	using	preliminary	V2	version	of	SNPP	

VIIRS	land	algorithms
• Products	considered	experimental	and	made	available	to	science	teams	

and	LDOPE	only	for	use	in	internal	assessment
• V2.0	

• Reprocessing	of	L1	completed	in	Aug	2019	- used	the	V2	calibration	
algorithm	and	LUT	provided	by	the	NASA	VCST	and	Geo	team

• Reprocessing	of	L2	and	L3	land	product	to	follow	V2	reprocessing	of	
SNPP	VIIRS.	(Jan/Feb	2020)
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Product	Evaluation

• Land	Data	Operational	Product	Evaluation	(LDOPE):	A	
centralized	facility	that	provide	supports	to	the	Land	
Science	Team	in	quality	assessment	of	the	Land	data	
products
• Undertake	scientific	and	generic	QA
• Routine	QA	of	Operational	Products	
• Long	Term	Quality	Monitoring
• Algorithm	Change	Recommendation,	Test	and	Verification
• Collection	Reprocessing
• Product	Maintenance	(product	that	has	no	science	team,	

intermediate	products)
• Develop,	maintain	and	distribute	QA	tools
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QA	Web	Page
https://landweb.modaps.eosdis.nasa.gov/NPP_QA/index.html

https://landweb.modaps.eosdis.nasa.gov/cgi-bin/QA_WWW/newPage.cgi
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Global	Browse	Images

https://landweb.modaps.eosdis.nasa.gov/cgi-
bin/QS/browse/animation.cgi?SENSOR=SNPP&VER=AS5000&ESDT=VNP09C&DATASET
=VNP09C-M&DATE=A2019320
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Long	Term	Quality	Monitoring
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Science	Test	Evaluation
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Product	Maintenance

• MOD16A3GF/MOD17A3HGF are more complete and useful than the previous non-gap-filled.

Original	Non-gap-filled Gap-filled
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Conclusion

• MODIS	(Terra,	Aqua	and	Combined)
– C6	reprocessing	completed	for	all	products.	C61	reprocessing	in	

progress.
• VIIRS	(SNPP)

– All	products	planned	for	V1	are	expected	be	in	operational	
processing	by	the	end	of	2019

– Preparation	for	V2	nearly	complete.	Reprocessing	of	L1	is	expected	
to	start	by	Nov	2019,	and	land	products	in	Dec	2019.

• VIIRS	(J1)
– V2:	L1	reprocessing	completed,	L2	and	L3	to	be	operational	by	early	

2020.
• LDOPE	continues	to	support	science	teams	and	operation	in	

all	aspects	of	algorithm	maintenance	and	product	quality	
assessment.
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