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•  It’s	  not	  (only)	  about	  visualiza:on	  and	  data	  reduc:on	  
•  Its	  about	  performing	  analysis	  in	  a	  uniform	  space.	  	  	  
•  It’s	  about	  doing	  science	  in	  a	  regularized	  data	  environment	  
•  It’s	  about	  a	  neutralizing	  instrument	  differences.	  	  
•  Composite	  data	  products	  
•  Higher	  level	  informa:on	  –	  environmental	  monitoring,	  indicators	  of	  change,	  etc.	  	  

	  
What	  are	  the	  goals	  of	  space-‐?me-‐grid	  (STG)	  framework?	  
•  Reproducibility	  
•  Instrument	  independent	  (sounders,	  imagers,	  etc.)	  
•  Flexibility;	  research	  specific	  outcomes	  
•  Allowing	  both	  linear	  and	  non-‐linear	  sta:s:cal	  analysis	  	  
•  Data	  explora?on	  on	  a	  global	  scale	  
•  Fast/simple	  processing	  of	  global	  data	  	  
•  Support	  research	  in	  grid	  space	  

Aggregating Data into Information!
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Space-Time-Gridding: Data-to-Information flow!

TIME	  
GRIDDING	  

SPACE	  
GRIDDING	  

Classifica:on	  

Geophysical	  sub-‐sebng 	  	  

Lat/Lon	  Binning,	  	  
equal-‐angle	  grid	  
Geo-‐Histogram	  

Nominal/Ordinal	  re-‐grouping	  

Sta:s:cal	  analysis	  

Filtering	  



(1)	  Space	  aggrega?on	  
-‐  Parameter	  filtering	  (based	  on	  

ancillary	  data	  
-‐  Physical	  data	  reduc:on	  
-‐  Choice	  of	  grid	  size	  

(2)	  	  Time	  aggrega?on	  
–  Min	  sample	  size	  tes:ng	  
–  Data	  classifica:on	  (e.g.,	  

nominal/ordinal	  scales)	  
–  Sta:s:cal	  data	  reduc:on	  (mean,	  

mode,	  std-‐dev,	  etc.)	  
–  Daily	  gridded	  values/sta:s:cs	  

aggregated	  into	  :me.	  Choice	  of	  
number	  of	  days.	  	  

Two phases in the Space-Time-Gridding Framework!



STG requirements for two Cloud Properties!

TIME	  
GRIDDING	  

SPACE	  
GRIDDING	  

Filtering	  

Classifica:on	  

Cloud	  Top	  Pressure	   Effective	  Particle	  Size	  

Cloud	  phase:	  water/ice	  
	  

Quality	  flag:	  successful	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  retrieval	  

1-‐degree	  grid	  cell	  size	   1-‐degree	  grid	  cell	  size	  

According	  to	  height:	  	  
High	  
Mid	  
Low	  

According	  to	  surface	  type:	  
Ocean,	  coastal	  
desert,	  land	  

	  

Monthly	  average	  is	  
average	  of	  daily	  averages	  
weighed	  by	  %	  cloudiness	  

	  

Monthly	  average	  is	  
average	  of	  all	  values	  

weighed	  by	  total	  number	  
of	  observaEons	  

Solar	  zenith:	  day/night	  
	  

Viewing	  angle:	  near-‐nadir	  



Different approaches to STG!
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Filtering	   Filtering	  



TIME	  
GRIDDING	  

SPACE	  
GRIDDING	  

Filtering	  

Classifica:on	  Classifica:on	   Classifica:on	  

Different approaches to STG!



TIME	  
GRIDDING	  

SPACE	  
GRIDDING	  

Filtering	  

Classifica:on	  

TIME	  
GRIDDING	  

TIME	  
GRIDDING	  

Different approaches to STG!

One	  geo-‐histogram	  is	  created	  per	  day.	  
These	  files	  can	  be	  stored	  and	  a	  number	  of	  
different	  classifica:on	  and	  sta:s:cal	  
aggrega:on	  methods	  can	  be	  implemented	  
or	  iterated	  through	  un:l	  a	  suitable	  final	  
result	  is	  achieved	  



Space	  
Time	  

Gridding	  
(STG)	  

Nearest	  
Neighbor	  
(NN)	  

Ç√	  

Finding	  a	  way	  to	  
compare	  

instruments	  
with	  different	  
instrument	  
resolu:ons	  

Accumula:ng	  a	  
sample	  of	  

measurements	  per	  
grid	  cell	  allows	  

sta:s:cal	  
comparison/analysis	  



Instrument	   Gridding	  
approach	  

Na?ve	  resolu?on	   Grid	  resolu?on	   Processing	  
?me	  

MODIS	   NN	   5km	  	  
284	  granules/day	  
	  

1x1	  degree	  
[180	  x	  360]	  
	  

13	  min	  

MODIS	   STG	   5km	  	  
284	  granules/day	  

1x1	  degree	  
[180	  x	  360	  x	  500]	  

20	  min	  

VIIRS	   STG	   5km	  
1014	  granules/day	  

1x1	  degree	  
[180	  x	  360	  x	  1000]	  
	  

60	  min	  

CrIS	   STG	   14km	  	  
180	  granules/day	  	  

1x1	  degree	  
[180	  x	  360	  x	  100]	  
	  

15	  min	  

STG Processing: 1 day of global data!

File	  size	  =	  20-‐80MB	  



VIIRS	  EDR:	  Day:me	  near-‐nadir	  CTP	  average	  for	  May	  2012	  



MODIS	  C6:	  Day:me	  near-‐nadir	  CTP	  average	  for	  May	  2012	  



Difference:	  MODIS-‐C6	  minus	  VIIRS	  EDR	  



CrIS:	  Day:me	  near-‐nadir	  BT	  @	  900	  cm-‐1	  avg	  for	  May	  2012	  



Cloud	  Retrieval	  Evalua:on	  Workshop	  (CREW):	  Evalua:on	  of	  different	  
L3	  aggrega:on	  methods	  with	  EUMETSAT,	  KNMI,	  SMHI	  (and	  us	  at	  
CIMSS)	  (prepara:on	  for	  CREW-‐4)	  
	  
Suppor:ng	  VIIRS	  science	  teams	  (NASA);	  implementa:on	  on	  the	  PEATE	  
	  
Shaima	  Nasiri	  and	  Ka:e	  PiPs	  (Texas	  A&M)	  are	  studying	  how	  
differences	  between	  MODIS	  and	  VIIRS	  cloud	  retrievals	  affect	  the	  
ver:cal	  distribu:on	  of	  liquid	  water	  and	  ice	  clouds	  (AMS	  2013	  poster	  
presenta:on)	  
	  
Helen	  de	  Klerk	  (Stellenbosch	  University,	  South	  Africa)	  is	  studying	  how	  
biomass	  burning	  and	  CO	  emissions	  correlate	  in	  space	  given	  data	  from	  
imagers	  and	  sounders	  (Fynbos	  Forum	  presenta:on)	  
	  
	  

Current STG work and collaborations!


