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LANCE	  provides	  global	  Imagery	  and	  
Data	  for	  near	  real-‐Ame	  ApplicaAons	  

	  
from	  AIRS,	  MLS,	  MODIS	  and	  OMI	  

	  

Air	  Quality	  -‐	  Dust	  storms	  –	  Fires	  –	  Vegeta(on	  for	  agricultural	  monitoring	  –	  Floods	  –	  
Ash	  Plumes	  –	  Drought	  –	  Smoke	  Plumes	  –	  Sea	  Ice	  for	  shipping	  –	  Severe	  Storms	  
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LANCE	  –	  A	  component	  of	  EOSDIS	  
•  LANCE	  is	  a	  component	  of	  EOSDIS	  –	  NASA’s	  Earth	  Observing	  System	  Data	  

and	  Informa(on	  System	  
•  NASA	  Earth	  Science	  Division	  sponsored	  the	  development	  of	  LANCE	  in	  2009	  
•  LANCE	  is	  a	  virtual	  system	  that	  leverages	  exis(ng	  EOSDIS	  components	  
	  
LANCE	  provides	  a	  central	  point	  of	  access	  to	  high	  quality	  NRT	  data	  products	  for	  
land	  and	  atmosphere	  studies	  within	  3	  hours	  of	  satellite	  observa(on	  

•  	  LANCE	  Web	  Site:	  h"p://earthdata.nasa.gov/lance	   3	  
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Week	  Ending	  

Weekly	  LANCE-‐Wide	  Latency	  for	  Level	  0,	  1	  and	  2	  Products	  	  

AQUA-‐AIRS	   AURA-‐MLS	   AQUA-‐MODIS	   TERRA-‐MODIS	   AURA-‐OMI	   Latency	  Requirement	  

January 1 - August 30, 2014	  

MLS	  experienced	  a	  High	  Rate	  data	  Line	  
outage	  with	  ground	  sta(ons	  on	  16	  Aug	  
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LANCE	  System	  Architecture	  
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Comparison	  of	  NRT	  and	  Science	  Products	  

Science	  Product	   Near	  Real-‐Time	  Product	  
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Latency	  requirements	  necessitate	  the	  use	  of	  predicted	  geo-‐loca(on	  data	  and	  relaxed	  
ancillary	  data	  –	  in	  some	  cases	  there	  are	  significant	  differences	  between	  the	  NRT	  and	  
standard,	  science-‐quality	  data	  products,	  but	  overall	  the	  agreement	  is	  high.	  	  
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Key	  differences	  between	  	  
NRT	  and	  Standard	  Processing	  

Process	   Standard	  Products	   Near	  Real-‐Time	  

Level	  0	  processing	   Standard	  processing	  use	  
defini(ve	  geo-‐loca(on	  
(a`tude	  and	  ephemeris)	  
data.	  

Predicted	  geo-‐loca(on.	  	  
Terra	  via	  	  an	  on-‐board	  GPS.	  
Aqua	  and	  Aura	  use	  
spacecrac	  housekeeping	  
data	  and	  predicted	  geo-‐
loca(on.	  	  
	  	  

Level	  2	  products	  that	  do	  
not	  make	  use	  of	  ancillary	  	  
data	  e.g.	  fire,	  snow,	  sea	  ice	  
	  

Standard	  processing	  code	   Inherent	  differences	  from	  
L0	  plus	  standard	  processing	  
codes.	  

Level	  2	  products	  that	  
require	  ancillary	  data	  
	  

Standard	  requirements	   Inherent	  differences	  from	  
L0	  	  and	  relaxed	  
requirements	  for	  ancillary	  
data	  
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Instrument	  (satellite)	   Product	  Categories	   Average	  Latency	  

AIRS	  (Aqua)	   Radiances,	  Temperature	  and	  Moisture	  Profiles,	  
Precipita(on,	  Dust,	  Clouds	  and	  Trace	  Gases	  

75	  –	  140	  minutes	  

MLS	  (Aura)	   Ozone,	  Temperature,	  Carbon	  Monoxide,	  Water	  
Vapor,	  Nitric	  Acid,	  Nitrous	  Oxide,	  Sulfur	  Dioxide	  

75	  –	  140	  minutes	  
	  

MODIS	  (Aqua	  &	  Terra)	   Radiances,	  Cloud/Aerosols,	  Water	  Vapor,	  Fire,	  
Snow	  Cover,	  Sea	  Ice,	  Land	  Surface	  Reflectance,	  
Land	  Surface	  Temperature	  

60-‐125	  minutes*	  

OMI	  (Aura)	   Ozone,	  Sulfur	  Dioxide,	  Aerosols,	  Cloud	  Top	  
Pressure	  

100	  -‐165	  minutes**	  

•  AIRS	  -‐	  Atmospheric	  Infrared	  Sounder	  	  
•  MLS	  -‐	  Microwave	  Limb	  Sounder	  	  
•  MODIS	  -‐	  Moderate	  Resolu(on	  Imaging	  Spectroradiometer	  	  
•  OMI	  -‐	  Ozone	  Monitoring	  Instrument	  

•  AMSR2	  –	  Advanced	  Microwave	  Scanning	  Radiometer	  2	  	  (GCOM-‐W1)	  
•  MISR	  -‐	  Mul(-‐angle	  Imaging	  SpectroRadiometer	  	  

LANCE	  	  NRT	  Products	  
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Discover	  and	  Access	  LANCE	  Products	  	  	  	  	  	  
	  
	  
As	  part	  of	  NASA’s	  Open	  Data	  Policy,	  data	  can	  be	  downloaded	  following	  self	  registra(on	  
through	  the	  EOSDIS	  User	  Registra(on	  System	  hkps://urs.earthdata.nasa.gov/users/new	  	  
	  
Data	  products	  are	  available	  for	  download	  from:	  

•  FTP	  sites	  (HTTPS	  coming	  soon)	  
•  the	  Near	  Real-‐Time	  webpages:	  hkps://earthdata.nasa.gov/lance	  	  
•  Visually	  search	  for	  data	  through	  Worldview	  

hkps://earthdata.nasa.gov/worldview	  	  	  	  
•  NASA	  Reverb:	  hkp://reverb.echo.nasa.gov/reverb/	  

	  
MODIS	  Hotspot/AcAve	  Fire	  data	  (vector	  format)	  

•  FIRMS	  (Fire	  Informa(on	  for	  Resource	  Management	  System)	  

Imagery	  (no	  registra(on	  required)	  
•  Worldview	  	  
•  Global	  Imagery	  Browse	  Services	  
•  Rapid	  Response	  	  
	  

	  

9	  



	  
	  
•  LANCE-‐MODIS	  
	   	  nrt1.modaps.eosdis.nasa.gov	   	   	   	  

	  nrt2.modaps.eosdis.nasa.gov	  
	  	  

•  LANCE-‐AIRS	  and	  MLS	  
discnrt1.gesdisc.eosdis.nasa.gov	  
discnrt2.gesdisc.eosdis.nasa.gov	  
	  	  

•  OMI	  
	  omisips1.omisips.eosdis.nasa.gov	  
	  omisips2.omisips.eosdis.nasa.gov	  

	  

LANCE	  –	  Discover	  &	  Access	  Data	  	  

Path:	  	  
	  
allData/1/<esdt>/<year>/<dataday>	  
	  
	  
	  
	  
Data/Aqua_NRT	  
	  
	  
	  
	  
/<data	  type>	  
	  

Each	  element	  has	  2	  stand	  alone	  FTP	  strings	  	  
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hkps://earthdata.nasa.gov/lance	  
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hkps://earthdata.nasa.gov/data/near-‐real-‐(me-‐data/data/hazards-‐and-‐disasters	  
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hkps://earthdata.nasa.gov/data/near-‐real-‐(me-‐data/data/hazards-‐and-‐disasters	  
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hkps://earthdata.nasa.gov/data/near-‐real-‐(me-‐data/data/hazards-‐and-‐disasters	  
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   Key Features: 

–  75+ global satellite imagery products available 
from GIBS, many available within 4 hours of 
observation  

 
–  Google Maps-like ability to interactively pan and 

zoom, then share “permalinks” with others 

–  Unlike Google Maps, Worldview can  
–  interactively change the currently-displayed 

time 
–  view imagery in Arctic and Antarctic polar 

stereographic projections 
–  download imagery in JPEG, PNG, 

GeoTIFF, and KML 
–  download the underlying data used to 

generate the imagery 

–  Web browser-based, developed using open 
standards (JavaScript, CSS, HTML) for cross-
device compatibility; all code is 
available as open source 

 

https://earthdata.nasa.gov/worldview 

Worldview  
EOSDIS Data Visualization, Discovery, and Download Tool for GIBS 

Slide	  courtesy	  of	  Ryan	  Boller	  and	  Mak	  Cechini	   24	  



Worldview	  Movie	  
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•  Products	  Enhancements	  
–  MODIS	  8-‐Day	  rolling	  VI	  	  

–  MOD13Q4N	  (250m)	  and	  
MOD13A4N	  (500m	  product)	  

–  MODIS	  8-‐Day	  rolling	  SR	  	  
–  MOD09Q1N	  and	  MOD09A1N	  

	  
•  Coming	  Soon	  

–  MODIS	  Rolling	  Surface	  Albedo	  	  
Level	  3	  filtered,	  corrected	  and	  
aggregated	  product	  

	  
	  

	  	  

LANCE	  –	  Updates	  
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NRT	  BRDF,	  NBAR,	  Albedo	  	  
	  

29	  
Slide	  courtesy	  of	  Crystal	  Schaaf	  (UMBC),	  Zhuosen	  Wang	  (NASA/GSFC)	  	  

	  



•  Products	  Enhancements	  
–  MODIS	  8-‐Day	  rolling	  VI	  	  

–  MOD13Q4N	  (250m)	  and	  
MOD13A4N	  (500m	  product)	  

–  MODIS	  8-‐Day	  rolling	  SR	  	  
–  MOD09Q1N	  and	  MOD09A1N	  

	  
•  Approved	  Enhancements	  

–  MODIS	  Rolling	  Surface	  Albedo	  	  
Level	  3	  filtered,	  corrected	  and	  
aggregated	  product	  

–  Per	  pixel	  geolocaYon	  
coordinates	  will	  be	  added	  to	  
the	  NRT	  MOD14	  product	  
	  

	  

	  	  

LANCE	  –	  Updates	  
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C6 Land and Atmosphere  
Testing and Reprocessing TimeLine 

C5  Land Processing and C4.1 LST  

Apr 
2014  

May  June July Aug Sept Oct Nov Dec 
2014 

LSR LUT, 
Snow PGE 

Land Science Test 

July  
2015 

L1B PC 

L1B PC Chain Test 

C6	  	  Atmos	  Reproc	  -‐	  Aqua	   C6	  Atmosphere	  Forward	  Processing	  	  -‐	  Aqua	  

C6	  Atmosphere	  Reproces	  -‐	  Terra	  	  

C6	  Atmosphere	  Forward	  Processing	  –	  Terra	  

Delivery and Testing  for Land products in Tier 1 

July  
2016 

C6  Land 
Forward 
processing 

C6  Land Reprocess Tier 1 

Slide	  courtesy	  of	  Ed	  Masuoka	  (NASA/GSFC)	  	  
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Collec(on	  6	  Movie	  
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Near	  Real	  Time	  Processing	  for	  LANCE	  
MODIS	  –	  C5/C6	  

•  Products	  are	  being	  generated	  within	  2	  hours	  of	  data	  acquisi(on	  for	  most	  L2	  
products.	  Latency	  varies	  for	  L3	  products.	  	  

•  C6	  PGEs	  are	  currently	  being	  prepared	  for	  NRT	  and	  expected	  to	  be	  opera(onal	  
within	  6	  months	  acer	  start	  of	  C6	  reprocessing	  at	  MODAPS.	  

•  In	  general	  C6	  will	  be	  run	  in	  parallel	  with	  C5	  for	  1	  year	  to	  allow	  applica(ons	  users	  
(me	  to	  transi(on	  –	  addi(onal	  resources	  are	  being	  added	  to	  meet	  the	  latency	  
requirement	  and	  the	  needed	  redundancy	  (nrt1	  and	  nrt2)	  	  

Slide	  courtesy	  of	  Ed	  Masuoka	  (NASA/GSFC)	  	  
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•  OMI	  (Aura)	  OMSO2NRTb	  algorithm	  update	  
•  Product	  Boundary	  Layer	  will	  be	  updated	  with	  cleaner	  values	  to	  

remove	  much	  of	  the	  background	  noise	  

•  S-‐NPP	  Update	  –	  from	  the	  LANCE	  UWG	  minutes	  
•  It	  is	  too	  early	  to	  know	  what	  NASA	  NRT	  products	  will	  be	  produced	  from	  SNPP;	  

it	  is	  anYcipated	  more	  will	  be	  known	  in	  mid-‐November.	  It	  was	  esYmated	  that	  
global	  S-‐NPP	  products	  would	  not	  be	  available	  before	  late	  2015	  but	  that	  the	  
Direct	  Readout	  Laboratory	  (DRL)	  would	  provide	  an	  interim	  source	  for	  non-‐
global	  products.	  It	  was	  agreed	  that	  LANCE	  should	  consider	  ways	  to	  fast	  track	  
products	  to	  LANCE	  when	  they	  are	  ready.	  

	  
	  

	  

	  	  

LANCE	  –	  Updates	  con(nued	  
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Links	  and	  More	  InformaAon	  	  	  	  	  	  
	  	  LANCE	  Near	  Real-‐Time	  webpages:	  

-‐  LANCE	  hkps://earthdata.nasa.gov/lance	  
-‐  Rapid	  Response:	  hkps://earthdata.nasa.gov/lance/rapid-‐response	  	  	  	  	  
-‐  Worldview	  hkps://earthdata.nasa.gov/worldview	  	  	  
-‐  Global	  Imagery	  Browse	  Services	  hkps://earthdata.nasa.gov/gibs	  
-‐  GIBS	  wiki:	  hkps://wiki.earthdata.nasa.gov/display/GIBS/	  	  
-‐  FIRMS:	  hkps://earthdata.nasa.gov/worldview	  	  	  

	  
NASA	  Reverb:	  hkp://reverb.echo.nasa.gov/reverb/	  
EOSDIS	  User	  Registra(on	  System:	  hkps://urs.earthdata.nasa.gov/users/new	  	  
	  
NASA’s	  Earth	  Observatory:	  hkp://earthobservatory.nasa.gov	  	  
	  
Ques(ons?	  
support@earthdata.nasa.gov	  	  
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