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•  HYDROLOGY	
  
•  OCEAN	
  SCIENCES	
  
•  GIA	
  ADVANCEMENTS	
  



GIA  CORRECTIONS:    EXAMPLE  1:  HYDROLOGY
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GLDAS	
  model	
  

GRACE	
  (CSR-­‐RL05	
  λK	
  =	
  350	
  km)	
  
•  Terrestrial	
  Water	
  Storage	
  
•  Basin	
  #	
  1056	
  north	
  just	
  of	
  the	
  St.	
  
Lawrence	
  Sea	
  Way	
  

•  GRACE	
  for	
  CalibraEon	
  of	
  model	
  
improvements	
  for	
  inter-­‐annual	
  
variability	
  

•  Nominal	
  GIA	
  correcEon	
  models	
  are	
  
ICE-­‐#G-­‐VM#	
  



NONLINEAR  CLUES  TO  SEPARATE  GIA
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POLAR  REGIONS:  LAND,  ICE  &  OCEAN  (NORTH  OF  62.5∘N
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POLAR  REGIONS:  LAND,  ICE  &  OCEAN  (SOUTH  OF  62.5∘S
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OCEAN  SCIENCES


•  GMSL	
  uncertainty	
  due	
  to	
  GIA:	
  

•  Quinn	
  and	
  Ponte	
  (2010):	
  ΔξGIA	
  	
  =	
  ±	
  0.5	
  mm/yr	
  

•  Llovel,	
  Willis,	
  Landerer,	
  Fukumori	
  (2014):	
  	
  ΔξGIA	
  	
  =	
  ±	
  
0.4	
  mm/yr	
  

•  Impact	
  of	
  RL04	
  -­‐>	
  RL05	
  is	
  significant	
  (e.g.	
  Chambers	
  
and	
  Bonin,	
  Ocean	
  Sci.,	
  8,	
  859–868,	
  2012)	
  	
  

•  RMS	
  variance	
  to	
  JPL	
  ECCO	
  model	
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OCEAN  SCIENCES:  SEA  LEVEL  CHANGES
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Hughes,	
  Tamisiea	
  et	
  al.	
  (2012)	
  

•  OpEmal	
  locaEon	
  for	
  OPB	
  
measurement	
  

•  Trends	
  reduced	
  to	
  0.28	
  mm/yr	
  aker	
  
10	
  years	
  (natural	
  fluctuaEons)	
  

•  Contoured	
  amplificaEon	
  factors	
  of	
  
water	
  mass	
  allowed	
  to	
  flow	
  from	
  
conEnents	
  to	
  ocean	
  



BAYESIAN  GIA
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1-σ Uncertainty	
  



PALEOCLIMATE  STUDIES


•  Last	
  Ice	
  Age:	
  	
  	
  
•  Can	
  GIA	
  models	
  close	
  the	
  mass	
  budget	
  using	
  relaEve	
  sea	
  level	
  (RSL)	
  data	
  &	
  
dated	
  landforms	
  that	
  define	
  former	
  ice	
  sheet	
  boundaries?	
  

•  The	
  size	
  a	
  shape	
  of	
  ice	
  domes?	
  
•  “Wet”	
  or	
  “dry”	
  basal	
  condiEons	
  
•  Missing	
  pieces??	
  	
  	
  

•  Missing	
  mass?	
  (short	
  ~	
  I0%)	
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EAST  SIBERIA
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Cronin	
  et	
  al.	
  [2017]	
  Past	
  Climate,	
  13,	
  1097-­‐1110,	
  

~	
  45	
  meter	
  	
  
discrepancy	
  



WHAT  LAMBERT  CARON  WILL  PRESENT:  ERROR  STATISTICS  WITH  STATE-­‐
OF-­‐THE  ART  GIA  MODEL
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