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Valida&on	  with	  GNSS	  loading	  

•  3-‐step	  concept	  
– Data	  pre-‐processing	  	  
– Data	  processing	  	  
– Output	  (Correla&on	  coefficient,	  WRMS	  
reduc&on...)	  
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Flow	  chart-‐-‐-‐Pre-‐processing	  
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Flow	  chart-‐-‐-‐Data-‐processing	  and	  output	  
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Data	  	  
•  GNSS	  data	  

–  Latest	  global	  daily	  GPS	  &me	  series	  from	  JPL	  and	  SOPAC	  (bp://garner.ucsd.edu/pub/
&meseries/measures/ats/Global	  )	  
•  Cleaned,detrended,	  outlier	  removed	  
•  Nearly	  real	  &me	  

–  Latest	  ITRF2014	  GPS	  residuals	  (IGN)	  
•  Rigorously	  stacking	  the	  latest	  IGS	  repro2	  solu&ons	  

•  Con&nental	  Water	  Storage	  Models	  
–  GLDAS,	  monthly,	  3-‐4m	  latency	  
–  WGHM_2.1f6,	  monthly,	  2002-‐12/2013	  
–  WGHM_2.2_STANDARD,	  latest	  official	  version,	  2002-‐10/2010,	  m	  and	  d	  
–  WGHM_2.2_STANDARD_CRU,	  a	  modifica&on	  of	  2.2standard,	  -‐12/2012,but	  not	  

calibrated	  for	  the	  climate	  input	  
–  NCEP-‐R1	  

•  3-‐4d	  latency,	  NRT	  valida&on	  only	  
•  Gravity	  model	  

–  EGSIEM	  combined	  solu&on,	  2003-‐2014	  
•  Global	  converted	  displacement	  both	  with	  GAC	  added	  back	  and	  without	  GAC	  
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Hydrology	  .VS.	  GNSS	  
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GNSS	  .VS.	  Hydrology	  (JPL)	  
gldas	  .vs.	  wghm2.1 wghm2.2standard	  .vs.	  standcru 
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GNSS	  .VS.	  Hydrology	  (SOPAC)	  
gldas	  .vs.	  wghm2.1 wghm2.2standard	  .vs.	  standcru 
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GNSS	  .VS.	  Hydrology	  (ITRF2014)	  
gldas	  .vs.	  wghm2.1 wghm2.2standard	  .vs.	  standcru 
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Hydrology	  .VS.	  EGSIEM	  
gldas_wghm2.1	  .vs.	  egsiem	   wghm2.2standard_cru	  .vs.	  egsiem	   
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Hydrology	  .VS.	  EGSIEM	  
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Hydrology	  .VS.	  EGSIEM	  

Year/a
2002 2004 2006 2008 2010 2012 2014

D
is
pl
ac
em

en
t/m

m

-15

-10

-5

0

5

10
GLSV(EU) Up

GLDAS
WGHM2.1
WGHM2.2standard
WGHM2.2standcru
EGSIEM

Year/a
2002 2004 2006 2008 2010 2012 2014

D
is
pl
ac
em

en
t/m

m

-15

-10

-5

0

5

10
POLV(EU) Up

GLDAS
WGHM2.1
WGHM2.2standard
WGHM2.2standcru
EGSIEM

Year/a
2002 2004 2006 2008 2010 2012 2014

D
is
pl
ac
em

en
t/m

m

-25

-20

-15

-10

-5

0

5

10

15

20
POVE(AMAZON) Up

GLDAS
WGHM2.1
WGHM2.2standard
WGHM2.2standcru
EGSIEM

Year/a
2002 2004 2006 2008 2010 2012 2014

D
is
pl
ac
em

en
t/m

m

-15

-10

-5

0

5

10

15
SAGA(AMAZON) Up

GLDAS
WGHM2.1
WGHM2.2standard
WGHM2.2standcru
EGSIEM



HORIZON	  2020	  

GNSS	  .VS.	  EGSIEM	  



HORIZON	  2020	  

GNSS	  .VS.	  EGSIEM	  
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Conclusions	  	  
•  Post	  valida&on	  

–  Almost	  done	  
•  GNSS	  .vs.	  Hydrology	  

–  ITRF2014,	  WGHM_2.2_STANDARD,	  best;	  Sopac	  the	  second,	  JPL	  also	  works	  

•  GNSS	  .vs.	  EGSIEM	  
–  Very	  good	  consistency	  

•  Hydrology	  .vs.	  EGSIEM	  
–  EGSIEM	  has	  the	  best	  consistency	  with	  GLDAS,	  WGHM2.2_STANDARD	  the	  second	  

–  Latest	  ITRF2014	  GPS	  residuals	  
•  Rigorously	  stacking	  the	  latest	  IGS	  repro2	  solu&ons	  

•  NRT	  valida&on	  
–  Partly	  done	  

•  CWS-‐	  NCEP-‐R1,	  WGHM?	  
•  GNSS-‐SOPAC,	  JPL	  
•  Gravity-‐wai&ng…	  

•  Open	  ques&ons	  
–  Treatment	  of	  atmospheric	  and	  non-‐&dal	  ocean	  loading	  


