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OUTLINE	  

•  Distributed	  AMSR-‐E	  SWE	  operaHonal	  product	  
•  SWE	  Research	  prototype	  algorithm	  
•  AMSR2	  SWE	  product	  (US	  Team)	  
•  Enhanced	  AMSR-‐E	  SWE	  product	  invesHgaHon	  
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DISTRIBUTED	  AMSR-‐E	  SWE	  
OPERATIONAL	  PRODUCT	  
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Product	  Specifica>ons	  
NASA	  AMSR-‐E/AMSR2	  SWE	  
AMSR-‐E/AMSR2	  (X,	  Ku,	  K)	  

Daily,	  5	  days,	  monthly	  
2002	  –	  to	  date	  	  

25	  km	  
Global	  
EASE	  Grid	  

Snow	  classificaHon	  (~	  1980s)	  
HDF	  

Marco	  Tedesco	  
mtedesco@ccny.cuny.edu	  

Examples	  of	  file	  names:	  	  
AMSR_E_L3_DailySnow_X##_yyyymmdd.hdf	  
AMSR_E_L3_5DaySnow_X##_yyyymmdd.hdf	  
AMSR_E_L3_MonthlySnow_X##_yyyymm.hdf	  
	  
	  
	  
	  
	  
	  

	  X	  =	  Product	  Maturity	  Code	  
	  ##	  =	  file	  version	  number	  
	  yyyy	  =	  four	  digit	  year,	  	  
mm	  =	  two-‐digit	  month	  
dd	  =	  two-‐digit	  day	  

nsidc.org	  
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Ancillary	  and	  input	  files	  	  
(current	  algorithm)	  
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Quality	  assessment	  (automa>c)	  
•  1.	  File	  is	  correctly	  named	  and	  sized	  
•  2	  File	  contains	  all	  expected	  elements	  
•  3	  File	  is	  in	  the	  expected	  format	  
•  4	  Required	  EOS	  fields	  of	  Hme,	  laHtude,	  and	  longitude	  
are	  present	  and	  populated	  

•  5	  Structural	  metadata	  is	  correct	  and	  complete	  
•  6	  The	  file	  is	  not	  a	  duplicate	  
•  7	  The	  HDF-‐EOS	  version	  number	  is	  provided	  in	  the	  
global	  aiributes	  

•  8	  The	  correct	  number	  of	  input	  files	  were	  available	  and	  
processed	  
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Quality	  assessment	  (cont’d)	  
•  If	  less	  than	  50	  percent	  of	  a	  granule's	  data	  is	  good,	  the	  

science	  QA	  flag	  is	  marked	  "suspect"	  when	  the	  granule	  is	  
delivered	  to	  NSIDC	  

•  the	  science	  QA	  includes	  checking	  the	  maximum	  and	  
minimum	  variable	  values,	  and	  percent	  of	  missing	  data	  and	  
out-‐of-‐bounds	  data	  per	  variable	  value.	  	  

•  At	  the	  Science	  CompuHng	  Facility	  (SCF),	  also	  at	  GHCC,	  
science	  QA	  involves	  reviewing	  the	  operaHonal	  QA	  files,	  
generaHng	  browse	  images,	  detecHon	  of	  errors	  in	  
geolocaHon,	  verificaHon	  of	  calibraHon	  data,	  trends	  in	  
calibraHon	  data	  

•  GeolocaHon	  errors	  are	  corrected	  during	  Level-‐2A	  
processing	  to	  prevent	  processing	  
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Flag	  values	  
•  Distributed	  SWE	  values	  are	  in	  a	  stored	  data	  range	  of	  0-‐240	  mm.	  Users	  

must	  mul>ply	  the	  SWE	  values	  in	  the	  file	  by	  a	  factor	  of	  2	  to	  scale	  the	  
data	  up	  to	  the	  correct	  range	  of	  0-‐480	  mm.	  	  

•  Values	  for	  the	  remaining	  SWE	  fields	  are:	  
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Workflow algorithm 
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Error	  sources	  and	  valida>on	  

ERROR	  SOURCES	  	  
•  Wet	  snow	  
•  SensiHvity	  to	  SD	  (vs.	  
grain	  size	  or	  density)	  

•  Water	  bodies	  
•  ObscuraHon	  by	  forest	  
•  Mixed	  pixel	  
•  Atmospheric	  effects	  
•  	  Grain	  size	  variability	  

VALIDATION	  
•  Kelly	  et	  al.,	  2009	  
•  Tedesco	  and	  Narvekar,	  
2010	  

•  Vuyovich	  et	  al.,	  2014	  
•  Many	  others	  …	  no	  
systemaHc	  collecHon	  of	  
validaHon	  efforts	  
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RESEARCH	  PROTOTYPE	  ALGORITHM	  
	  



Example of comparison between  
AMSR-E SWE and CMC (snow depth) 

CMC 

CMC – AMSR-E 

AMSR-E 

[cm]	  	  
[cm]	  	  

e.g., January 2004 
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SWE research prototype algorithm 
•  Use of neural networks and 

electromagnetic model to derive quantities 
related used in retrieval coefficients (e.g., 
effective grain size) 

•  Formula for retrieval coefficients (e.g., 
those relating the snow depth to Tbs) 

•  Density used to convert snow depth to 
SWE 

•  New formula for surface temperature 
estimate 



M.	  Tedesco	  –	  SWE	  AMSR-‐E/AMSR2	   Snowpex	  ISSPI	  –	  July	  21	  –	  23,	  2014	  



M.	  Tedesco	  –	  SWE	  AMSR-‐E/AMSR2	   Snowpex	  ISSPI	  –	  July	  21	  –	  23,	  2014	  

Density	  spa>o/temporal	  evolu>on	  
•  ρ(DOY,	  SD,	  SC)	  =	  (ρ	  max	  -‐	  ρ	  0)(1-‐exp(-‐k1*SD-‐k2*DOY))+	  ρ	  0	  

Using	  Sturm	  et	  al.,	  2011	  

Current	  approach	   New	  approach	  	  

DOY	  =	  Day	  of	  the	  year	  
SD	  =	  snow	  depth	  
SC	  =	  snow	  class	  



Current dynamic coefficient  
map at 37 GHz 

Current operational vs. new coefficients 

[cm/K]	  

New dynamic coefficient  
map at 37 GHz 



Preliminary assessment of the research 
prototype algorithm 

 
2002 – 2010 Data 

AMSR-‐E	  vs.	  CMC	  

AMSR-‐E	  vs.	  WMO	  SD	  



Assessment: NEW vs. OLD algorithm 
GlobSNOW (SWE) 

As in the case of CMC and WMO data, the new 
algorithm provides better results than the original one 
for all months 
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AMSR2	  SWE	  PRODUCT	  (US	  TEAM)	  
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AMSR2	  Science	  Team	  	  
related	  ac>vi>es	  

•  Modifying	  the	  current	  
operaHonal	  AMSR-‐E	  
code	  for	  AMSR2	  and	  
tesHng	  

•  Level	  2A	  originally	  used	  
for	  AMSR-‐E	  are	  being	  
replaced	  with	  JAXA	  L1R	  
Tbs	  

•  Cross-‐calibraHon	  of	  
AMSR-‐E	  and	  AMSR2	  
Tbs	  (through	  SSMI/S)	  
for	  climate	  data	  record	  
purposes	  

•  Unifying	  ancillary	  data	  
sets	  for	  all	  AMSR2	  
science	  products	  (e.g.,	  
masks,	  flags,	  land	  
types,	  etc.)	  
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ENHANCED	  AMSR-‐E	  SWE	  PRODUCT	  
INVESTIGATION	  
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Examples	  of	  enhanced	  	  
spa>al	  resolu>on	  maps	  

18V	  –	  25	  km	  

18V	  –	  12.5	  km	  

36V	  –	  25	  km	  

36V	  –	  7.5	  km	  

Enhanced	  product	  generated	  by	  D.	  Long,	  BYU	  
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AMSR-‐E	  enhanced	  spa>al	  resolu>on	  

PROS:	  	  
•  SWE	  and	  melt	  enhanced	  

spa>al	  maps	  
•  Poten>al	  applica>on	  over	  

mountain	  areas	  
•  Improved	  understanding	  of	  

mixed	  pixel	  effect	  (e.g.,	  
forest	  cover,	  water	  bodies,	  
etc.)	  

CONS:	  
•  18	  and	  37	  GHz	  are	  produced	  

at	  different	  resolu>ons	  (7.5	  
and	  12.5	  km)	  

•  Temporal	  resolu>on	  
(decreases	  with	  la>tude)	  

•  Enhancing	  resolu>on	  
introduces	  noise	  	  

Brightness	  temperatures	  are	  produced	  at	  12.5	  km	  (18.7	  GHz)	  and	  7.5	  km	  (36.5	  GHz)	  
by	  D.	  Long	  at	  BYU	  using	  for	  the	  AMSR-‐E	  and	  SSM/I	  data	  sets	  
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SNODAS	  co-‐registered	  datasets	  

Snow	  depth	  [m]	  
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Integrated	  snow	  
	  temperature	  [K]	  

SNODAS	  co-‐registered	  datasets	  
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∆TB	  @	  25	  km	  	  

18V	  minus	  36	  V	  

∆TB	  @	  7.5	  km	  	  
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Distribu>on	  of	  ∆Tb	  and	  snow	  depth	  	  
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Finalized	  and	  ongoing	  ac>vi>es	  

•  SpaHal	  and	  temporal	  co-‐registraHon	  of	  enhanced	  
Tbs	  with	  SNODAS	  and	  WMO	  data	  for	  the	  whole	  
AMSR-‐E	  Hme	  series	  

•  Assessment	  of	  impact	  of	  noise	  introduced	  by	  
enhancement	  on	  algorithm	  performance	  (both	  
SWE	  and	  melHng	  maps)	  

•  StaHsHcal	  analysis	  of	  Tbs	  and	  snow	  parameters	  at	  
different	  spaHal	  scales	  

•  Fusion	  with	  other	  sensors	  and	  models	  outputs	  at	  
high-‐spaHal	  resoluHon	  (e.g.,	  MODIS	  SCA)	  	  


