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Mission	
  statement	
  
IQuOD	
  aims	
  to	
  produce,	
  freely	
  distribute	
  and	
  curate	
  the	
  highest	
  
quality,	
  most	
  complete	
  and	
  consistent	
  global	
  subsurface	
  ocean	
  
temperature*	
  profile	
  database	
  possible.	
  	
  
	
  
IQuOD	
  will	
  include	
  intelligent	
  metadata	
  and	
  assign	
  an	
  es*mated	
  
uncertainty	
  to	
  each	
  individual	
  observa*on.	
  	
  
	
  
	
  	
  

What	
  is	
  IQuOD	
  about?	
  

The	
  power	
  of	
  IQuOD:	
  Ability	
  to	
  pull	
  together	
  the	
  exper*se	
  from	
  
the	
  interna*onal	
  research	
  community	
  (producers/users)	
  and	
  to	
  
focus	
  that	
  combined	
  effort	
  into	
  a	
  single	
  “best”	
  dataset.	
  	
  



What	
  are	
  the	
  mo*vators	
  for	
  IQuOD?	
  

	
  	
  
•  How	
  climate	
  is	
  changing	
  (observa*ons)	
  and	
  how	
  it	
  will	
  change	
  (predic*ons)	
  
•  Regional	
  impacts	
  (socio-economic-environmental)	
  	
  

Societal	
  needs:	
  Broad	
  Spectrum	
  of	
  Users	
  

•  Understanding	
  climate	
  variability	
  and	
  change	
  (Earth’s	
  
energy	
  balance,	
  water	
  cycle	
  and	
  sea	
  level)	
  is	
  the	
  most	
  
challenging	
  applica*on	
  of	
  	
  subsurface	
  ocean	
  
temperature	
  and	
  salinity	
  observa*ons	
  (EOV	
  or	
  ECV).	
  

•  Modern	
  changes	
  in	
  the	
  context	
  of	
  past	
  changes	
  	
  (e.g.,	
  
mean	
  trends,	
  extremes)	
  

•  Separate	
  anthropogenic	
  drivers	
  from	
  natural	
  climate	
  
modes	
  of	
  variability	
  (e.g.,	
  ENSO,	
  NAO,	
  IOD,	
  SAM,	
  PDO,	
  
AMO,	
  etc).	
  	
  

•  Evaluate,	
  constrain,	
  ini*alize,	
  assimilate	
  into	
  
numerical	
  models	
  to	
  inves*gate	
  physical	
  mechanisms	
  
and	
  causes	
  of	
  past/current	
  changes,	
  and	
  to	
  predict/	
  
project	
  future	
  changes.	
  

	
  
	
  

	
  	
  Earth’s	
  total	
  heat	
  content	
  

>90%	
  

Rhein	
  et	
  al.	
  (2013)	
  



Today’s	
  big	
  challenge:	
  	
  ‘Climate	
  quality’	
  ocean	
  database	
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Courtesy	
  of	
  Tim	
  Boyer,	
  IQuOD	
  2nd	
  Workshop,	
  June	
  2014	
  

•  Millions	
  of	
  T	
  profiles	
  ==	
  $$	
  Tens	
  of	
  Billions!	
  
•  Historical	
  observing	
  system	
  not	
  purposely	
  

designed	
  for	
  climate	
  change	
  monitoring	
  
•  Mix	
  of	
  instrumenta*on	
  and	
  evolving	
  technology	
  
•  Exis*ng	
  data	
  sets	
  s*ll	
  contain	
  biased,	
  duplicated	
  

and	
  low	
  resolu*on	
  data	
  
•  Need	
  a	
  globally	
  coordinated	
  approach	
  



Measurements	
  vs.	
  Depth	
  WOD13	
  

Depth	
  (m
)	
  

Green	
  –	
  Temperature	
  
Red	
  –	
  Salinity	
  
Yellow	
  –	
  Silicate	
  
Pink	
  -­‐	
  Chlorophyll	
  

Courtesy	
  of	
  Tim	
  Boyer,	
  IQuOD	
  2nd	
  Workshop,	
  June	
  2014	
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Why	
  focus	
  on	
  temperature?	
  

Build	
  on	
  and	
  augment	
  exis*ng	
  QC	
  efforts	
  



Impact	
  of	
  ,me-­‐dependent	
  XBT	
  bias	
  correc,ons	
  

Boyer	
  et	
  al.	
  (in	
  progress)	
  

No	
  correc*on	
  

•  OHC	
  content	
  es*mates	
  using	
  
different	
  XBT	
  correc*ons	
  from	
  
various	
  groups,	
  but	
  using	
  
Domingues	
  et	
  al	
  (2007)	
  
mapping	
  –	
  extreme	
  example!	
  

•  Why	
  so	
  many	
  XBT	
  correc*ons	
  
proposed?	
  

•  Can	
  we	
  improve	
  the	
  situa*on?	
  

YES	
  –	
  By	
  pooling	
  
resources	
  and	
  
exper,se	
  into	
  a	
  single	
  
best	
  prac,ces	
  IQuOD	
  
community	
  effort!	
  

Fall	
  rate	
  and	
  other	
  biases:	
  small	
  but	
  systema*c	
  enough	
  to	
  affect	
  OHC	
  es*mates	
  



•  	
  QC	
  experts	
  (automated/manual)	
  
•  	
  Data	
  management	
  experts	
  
•  	
  Historical/modern	
  in	
  situ	
  
instrumenta*on	
  experts	
  

•  	
  Regional	
  oceanography	
  experts	
  
•  	
  Program	
  managers	
  
•  	
  Ocean	
  Reanalyses	
  experts	
  (users)	
  
•  	
  Climate	
  model	
  experts	
  (users)	
  

Who	
  will	
  be	
  involved?	
  	
  
Interna'onal	
  collabora'on/coopera'on	
  is	
  the	
  key	
  to	
  success	
  

1st	
  IQuOD	
  Workshop,	
  
Hobart,	
  June	
  2013	
  

2nd	
  IQuOD	
  Workshop,	
  Silver	
  Spring,	
  June	
  2014	
  



How	
  will	
  IQuOD	
  work?	
  
Co-­‐Chairs:	
  Ca*a	
  Domingues,	
  Rebecca	
  Cowley	
  

Steering	
  commimee	
  
Tim	
  Boyer,	
  Ann	
  Thresher,	
  Simon	
  Good,	
  Mam	
  Palmer,	
  Susan	
  Wijffels,	
  Gustavo	
  Goni,	
  
Janet	
  Sprintall,	
  Alison	
  Macdonald,	
  Toru	
  Suzuki,	
  	
  Steve	
  Diggs,	
  Viktor	
  Gouretski	
  

Task	
  Team	
  1	
  
GDAC	
  	
  

(Tim	
  Boyer)	
  

Task	
  Team	
  2	
  
Auto	
  QC	
  

(Bec	
  Cowley)	
  

Task	
  Team	
  4	
  
Uncertain,es/Formats	
  

(Simon	
  Good)	
  

Task	
  Team	
  3	
  
Manual	
  QC	
  

(Ann	
  Thresher)	
  

Task	
  Team	
  5	
  
Aggrega,on	
  

(Ca*a	
  Domingues)	
  

Auto-­‐QC	
  benchmark	
  tes*ng	
  has	
  begun	
  with	
  encouraging	
  results.	
  	
  
Manual	
  QC	
  group	
  to	
  hold	
  workshops	
  later	
  this	
  year	
  to	
  define	
  visual	
  QC	
  methods	
  	
  



What	
  makes	
  IQuOD	
  unique?	
  

Dataset	
  

Automated	
  QC	
  

Manual/Visual	
  QC	
  (~40%	
  of	
  data)	
  	
  

IQuOD	
  dataset	
  available	
  
(version	
  control)	
  

Sonware,	
  training	
  

Interna*onally	
  
coordinated	
  and	
  
agreed	
  QC	
  techniques	
  



Summary	
  
IQuOD	
  will:	
  Over	
  the	
  next	
  3-­‐5	
  years	
  provide	
  a	
  unique	
  ocean	
  
temperature	
  profile	
  dataset	
  essen*al	
  for	
  climate	
  applica*on	
  and	
  
model	
  valida*on	
  

Outcomes:	
  
•  Development	
  &	
  implementa,on	
  of	
  interna,onal	
  standard	
  prac,ces	
  for	
  

automated	
  &	
  manual	
  quality	
  control	
  of	
  historical	
  (and	
  modern)	
  
temperature	
  data.	
  

•  Free	
  and	
  easy	
  access	
  to	
  historical	
  data,	
  (intelligent)	
  metadata	
  and	
  
uncertain,es.	
  	
  

•  Have	
  held	
  Town	
  Halls	
  at	
  OS2014;	
  developing	
  a	
  website	
  and	
  funding	
  
strategies	
  –	
  looking	
  for	
  community	
  feedback	
  

•  Numerous	
  downstream	
  applica,ons	
  of	
  the	
  IQUOD	
  dataset	
  for	
  Earth	
  
system/climate-­‐related	
  research	
  and	
  services	
  of	
  great	
  societal	
  benefit,	
  
including	
  future	
  CLIVAR	
  (e.g.	
  Science	
  Plan	
  notes	
  “a	
  key	
  strategy	
  is	
  to	
  assess	
  
the	
  adequacy	
  of	
  historical	
  data	
  records	
  and	
  the	
  exis=ng	
  ocean	
  observing	
  
system,	
  to	
  sustain	
  and	
  evolve	
  cri=cal	
  observing	
  capabili=es”)	
  and	
  WCRP	
  
(Grand	
  Challenge	
  on	
  Sea	
  Level	
  Rise	
  and	
  Regional	
  Impacts)	
  ac*vi*es.	
  	
  	
  

•  Template	
  for	
  future	
  efforts:	
  e.g.	
  to	
  improve	
  the	
  quality,	
  consistency	
  and	
  
completeness	
  of	
  the	
  historical	
  salinity	
  observa*ons	
  etc.	
  

	
  



Thank	
  	
  you	
  



OSD CTD PFL APB MBT XBT MRB 

Depth Range, km 0-8 0-8 0-2 0-2 0-0.3 0-1.9 0-4 

Measurement 
uncertainty for T 
(random error), degr. C 

~0.02-0.1 ~0.001-0.01 ~0.005 ~0.05 ~0.2 ~0.2 ? 

Measurement 
uncertainty for Sample 
Depth 
(random error), m 

1-5% < 0.015% ? 
Sensor 
drift? 

? 
Sensor 
drift? 

1-3% 2%(5m) ? 

Temp. Bias, degr. C ? ? ? ? O(0.1) O(0.1) ? 

Depth Bias, m ? 
 

? ? ? 1-5% 1-5% ? 

Metadata Availability poor? Good? Good? ? Very 
poor 

Poor ? 

Manufacturers ? ? ? ? ? 2 (4) ? 



A	
  major	
  problem:	
  	
  missing	
  metadata	
  &	
  original	
  profiles	
  

Number	
  of	
  known	
  &	
  unknown	
  
XBT	
  profiles	
  per	
  year	
  

Propor,on	
  of	
  unknown	
  
XBT	
  profiles	
  (shallow)	
  

Abraham	
  et	
  al.	
  (2013)	
  



Another	
  major	
  problem:	
  	
  	
  manual	
  QC	
  reveals	
  warm	
  biases	
  

    Gaussian Tail for positive depth 
error is much bigger 

Gronell	
  and	
  Wijffels	
  (2008)	
  

World	
  Ocean:	
  	
  	
  about	
  1.5	
  million	
  BAD	
  temperature	
  profiles	
  

Pilot	
  test:	
  
Indian	
  Ocean/SW	
  Pacific	
  



 
 

Instrumental	
  (,me-­‐dependent)	
  biases	
  –	
  MBTs/XBTs	
  
	
  

	
  
Closer	
  scru*nity:	
  	
  Gouretski	
  and	
  Koltermann	
  (2007)	
  

Wijffels	
  et	
  al.	
  (2008)	
  
Domingues	
  et	
  al.	
  (2008)	
  

Implica*ons	
  for	
  	
  
ocean	
  warming	
  
variability	
  and	
  trend	
  



Notes	
  
•  Availability	
  of	
  data	
  and	
  metadata	
  v	
  important	
  
•  Open	
  access.	
  
•  JCOMM	
  has	
  a	
  10-­‐year	
  vision	
  to	
  develop	
  the	
  MCDS	
  (Marine	
  climate	
  

data	
  system)	
  
•  MCDS	
  will	
  make	
  high	
  quality	
  marine	
  data	
  accessible.	
  
•  Iden*fying	
  gaps	
  in	
  the	
  state	
  of	
  marine	
  climate	
  data	
  componenet	
  of	
  

global	
  climate	
  observing	
  system.	
  
•  Outcome	
  will	
  be	
  a	
  paper	
  in	
  interna*onal	
  journal	
  of	
  climatology	
  
•  Figure	
  with	
  task	
  groups	
  and	
  structure,	
  some	
  pics	
  too.	
  
•  Thermocline	
  feedback	
  
•  Alliances	
  etc	
  get	
  established,	
  but	
  what	
  work	
  happens?	
  IQUOD	
  has	
  

outcomes.	
  
•  Added	
  value	
  of	
  datasets:	
  fishing/weather	
  predic*on	
  
•  Essen*al	
  observa*ons.	
  


