
New Observations & !
Use Of Models For Designing And 

Prioritizing (Satellite) Observing Systems	  

PAN-WCRP MODELLING MEETING 

MET OFFICE, EXETER, OCT 9TH-13TH, 2017 

Moderators	  
Duane	  Waliser	  (JPL)	  &	  Carla	  Cardinali	  (DAOS	  co-‐chair)	  



DISCUSSION	  TOPICS	  
	  
i.   New/coming	  observa:ons	  within	  5	  years.	  	  Are	  we	  posi:oned	  

to	  take	  advantage	  of?	  

ii.   Gaps	  in	  observa:ons,	  what	  is	  needed	  for	  model	  development/
evalua:on?	  

iii.  How	  can	  the	  modeling	  community	  help	  with	  priori:zing	  and	  
defining	  new	  obseva:ons?	  



I. New Observations (< 2022) Relevant to 
Model Development and Evaluation	  

Major	  programs	  include	  
ESA	  	  

•  Living	  Planet	  Program/Explorer	  
•  Copernicus/Sen8neL	  

NASA	  
•  Decadal	  Survey	  	  
•  Earth	  Venture	  (Mission,	  Instrument)	  

ISRO,	  CNES,	  JAXA,	  DLR,	  CNSA,	  etc	  
Opera:onal	  –	  EUMETSAT,	  NOAA,	  IMD,	  
JMA,	  CMA	  

(non-‐exhaus8ve	  list)	  



REQUIRE	  
•  Con8nua8on	  of	  exis8ng	  backbone	  framework	  developed	  for	  weather:	  satellite	  and	  

conven8onal	  observa8ons	  
•  Con8nuity	  of	  satellite	  observa8ons	  for	  climate	  (beyond	  above):	  	  

•  al8metry/sea-‐level	  (Topex/Jason/Sen8nel-‐6),	  	  
•  GRACE/GRACE-‐FO,	  	  

•  Possible	  OCO-‐2/3	  (CO2,	  SIF)	  
GAPS:	  	  

•  Boundary	  layer	  (winds,	  thermodynamics,	  composi8on)	  	  
•  3D	  winds	  (esp	  tropics	  and	  BL)	  
•  Snow	  water	  equivalent	  
•  Sea	  ice	  thickness	  
•  Surface	  and	  root	  zone	  soil	  moisture	  	  
•  Near	  surface	  air	  quality/composi8on	  
•  In-‐cloud	  water	  vapor,	  temperature,	  ver8cal	  mo8on	  	  
•  Aerosol,	  cloud,	  precipita8on	  spectrum/processes	  (liquid	  vs	  ice)	  
•  Ocean	  winds,	  waves	  and	  currents	  
•  What	  else?	  What	  are	  highest	  priori8es?	  	  Surface	  fluxes…	  
•  State	  of	  opera8onal	  ocean	  observa8ons	  precarious	  (except	  SST,	  SSH…)	  i.e.	  sca_erometer	  

winds,	  hea`luxes,	  salinity	  
•  More	  Investment	  in	  free,	  NRT	  data	  access	  for	  research	  satellite	  missions	  for	  exploring	  

data	  assimila8on	  uses	  

ii.   Gaps	  in	  observa:ons,	  needs	  for	  model	  development/evalua:on?	  



III.   How	  to	  iden:fy,	  priori:ze	  and	  design	  future	  observing	  systems	  to	  meet	  needs	  of	  the	  
modeling	  community	  and	  address	  cri:cal/complex	  science	  ques:ons?	  
Ø  The	  era	  of	  Earth	  Science	  “discovery”	  missions	  (put	  it	  up	  and	  it	  will	  be	  useful)	  is	  over.	  
Ø  The	  totality	  of	  new	  science	  and	  con8nuity	  missions	  requires	  an	  interna8onal	  fleet	  of	  

complementary	  and	  synergis8c	  contribu8ons,	  with	  partnerships	  becoming	  more	  
common.	  

Ø  Trade	  space	  for	  (space-‐based)	  earth	  observa8on	  systems	  exploding:	  
ü  Earth	  system	  components	  (land,	  ocean,	  biosphere,	  composi8on,	  cryo,	  atmos,etc)	  
ü  Con8nuity	  of	  old	  measurements	  vs	  new	  science	  /	  research	  missions	  
ü  Pla`orms:	  Cubesats,	  small-‐sats,	  …	  conven8onal	  large-‐class.	  
ü  Constella8on	  approaches	  (e.g.	  A-‐Train,	  CYGNSS)	  
ü  Tight	  forma8on	  flying	  for	  rapid	  changes	  (e.g.	  Δt	  =	  minutes)	  
ü  Interna8onal	  space	  sta8on	  -‐>	  future	  science	  space	  sta8on	  
ü  GEO,	  LEO,	  low-‐la8tude	  …	  passive/ac8ve...	  
ü  Total	  $	  ~fixed	  but	  huge	  O($B)/yr	  across	  agencies/countries	  aside	  from	  op	  weather	  

Ø  Modeling/OSSE	  tools	  are	  sorely	  needed	  across	  climate	  and	  other	  Earth	  Science	  areas	  
(along	  w/	  weather)	  across	  a	  range	  of	  complexity	  (e.g.	  simple	  sampling,	  hypothesis	  tes8ng,	  
forecast/projec8on	  OSSEs)	  to	  iden8fy,	  priori8ze	  &	  design	  new	  observing	  systems.	  
ü  Ability	  to	  incorporate	  new/experimental	  forward	  operators	  into	  models/simula8ons	  
ü  Truth	  simula8ons	  –	  sufficient	  output,	  high	  temporal	  resolu8on	  (~minutes)	  
ü  Accoun8ng	  for	  model	  uncertainty	  (e.g.	  physical	  ensembles)	  
	  

The	  space	  agencies	  alone	  don’t	  own/manage	  all	  the	  modeling	  exper8se	  and	  resources	  to	  
op8mally	  address	  next	  genera8on	  needs	  –	  closer	  partnership	  with	  and	  direc8on	  from	  the	  
modeling	  community	  is	  needed.	  How	  will	  new	  WCRP	  organiza8on	  address	  this?	  



	  
Taking	  advantage	  of	  upcoming	  new	  satellite	  systems	  –	  	  

	  Early	  engagement	  by	  WGs	  in	  satellite	  mission	  product	  and	  GCM	  compa8ble	  forward	  
operator	  algorithms/code.	  

	  
Assessing	  use	  and	  value	  of	  currently	  available	  satellite	  and	  other	  in-‐situ	  networks	  of	  data	  –	  

	  Aggregate	  WCRP/WWRP	  	  WG	  report	  on	  the	  use	  and	  value	  of	  the	  currently	  available	  set	  of	  
satellite	  and	  other	  observa8ons.	  	  Maybe	  based	  on	  needs/value	  assessment	  and/or	  
workshop	  on	  use	  and	  value	  in	  addressing	  WCRP/WWRP	  needs. 	  	  

•  For	  which	  variables	  is	  con8nuity	  needed	  or	  most	  important?	  
•  What	  are	  the	  most	  cri8cal	  remaining	  observa8onal	  gaps	  

	   	  	  
New	  observa:ons	  

	  WCRP/WWRP	  can	  have	  a	  significant	  impact	  on	  what	  new	  missions	  get	  developed,	  but	  the	  
iden8fica8on	  and	  priori8za8on	  of	  needs	  to	  be	  more	  specific	  and	  quan8ta8ve.	  	  This	  is	  an	  
independent	  considera8on	  beyond	  the	  opera8onal	  weather	  satellite	  systems.	  	  
	   	  	  

Recommenda8ons	  


