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Ø  The	  input	  T/S	  dataset	  to	  the	  CMEMS	  distribuKon	  sKll	  contains	  erroneous	  data	  
despite	  the	  currently	  implemented	  automaKc	  detecKon	  criteria	  

	  
	   	  à	  	  insufficient	  detec+on	  efficiency	  

	  
	  
Ø  At	  the	  visual	  inspecKon	  step,	  the	  operator	  observes	  that	  low	  occurence	  

oceanic	  events	  are	  oPen	  classified	  as	  erroneous	  data	  
	  
	   	  à	  	  the	  amount	  of	  false	  alarms	  may	  o4en	  reach	  70	  %	  

	  
	  

A	  new	  strategy	  :	  why	  ?	  	  
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Local	  comparison	  to	  historical	  knowledge	  

DetecKon	  objecKves:	  
	  

①   	  maximize	  the	  number	  of	  “good”	  detec+ons	  	  
②   	  minimize	  the	  number	  of	  false	  alarms	  	  

To	   detect	   outliers,	   offsets	   or	   driPs	   in	   T/S	   data,	   a	  
geographically-‐based	   criterion	   is	   used,	   comparing	   the	  
observaKon	   to	   a	   reference	   validity	   interval	   derived	   from	  
available	  historical	  informaKon.	  The	  NRT	  and	  DT	  CORIOLIS	  
processing	  chains	  use	  validity	  intervals	  based	  on	  local	  first	  
and	   second	  order	  moments,	   i.e.	  mean	   +/-‐	  N*std,	  with	  N	  
constant.	  
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Local	  comparison	  to	  historical	  knowledge	  

DetecKon	  objecKves:	  
	  

①   	  maximize	  the	  number	  of	  “good”	  detec+ons	  	  
②   	  minimize	  the	  number	  of	  false	  alarms	  	  

Main	  assumpKons	  on	  the	  data	  distribuKon:	  
1.   unimodal	  
2.   symmetric	   i.e.	   without	   skewness	  à	   over-‐detec?on	   on	  

one	   side	  of	   the	  distribu?on	  and	  under-‐detec?on	  on	   the	  
other	  

3.   homogeneously	  non-‐Gaussian	  i.e.	  constant	  kurtosis	  	  
	  	  	  	  	  	  	  à	  non-‐homogeneous	  degree	  of	  detec?on	  efficiency	  	  	  	  

To	   detect	   outliers,	   offsets	   or	   driPs	   in	   T/S	   data,	   a	  
geographically-‐based	   criterion	   is	   used,	   comparing	   the	  
observaKon	   to	   a	   reference	   validity	   interval	   derived	   from	  
available	  historical	  informaKon.	  The	  NRT	  and	  DT	  CORIOLIS	  
processing	  chains	  use	  validity	  intervals	  based	  on	  local	  first	  
and	   second	  order	  moments,	   i.e.	  mean	   +/-‐	  N*std,	  with	  N	  
constant.	  
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Local	  comparison	  to	  historical	  knowledge	  

Maximum 

•  Min	  /	  Max	  staKsKcs	  are	  accumulated	  at	  global	  scale	  over	  20	  db	  thick	  layers	  from	  0	  to	  2000	  db.	  
Typical	  horizontal	  resoluKon:	  110	  km	  (330	  km)	  

•  Several	  datasets	  have	  been	  used:	  	  
ü  Profiles	  from	  ARGO	  up	  to	  March	  2014	  
ü  CTD	  from	  World	  Ocean	  Database	  2013,	  ICES	  and	  SISMER	  
ü  CTD	  mounted	  on	  Sea	  Mammals	  (MEOP	  database,	  F.	  Roquet)	  

	  
•  All	  datasets	  were	  manually	  QCed	  to	  reach	  the	  required	  quality	  level	  for	  the	  robust	  esKmaKon	  

of	  such	  staKsKcal	  parameters	  

Minimum 
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Local	  comparison	  to	  historical	  knowledge	  

6 * stdev 

•  Min	  /	  Max	  staKsKcs	  are	  accumulated	  at	  global	  scale	  over	  20	  db	  thick	  layers	  from	  0	  to	  2000	  db.	  
Typical	  horizontal	  resoluKon:	  110	  km	  (330	  km)	  

•  Several	  datasets	  have	  been	  used:	  	  
ü  Profiles	  from	  ARGO	  up	  to	  March	  2014	  
ü  CTD	  from	  World	  Ocean	  Database	  2013,	  ICES	  and	  SISMER	  
ü  CTD	  mounted	  on	  Sea	  Mammals	  (MEOP	  database,	  F.	  Roquet)	  

	  
•  All	  datasets	  were	  manually	  QCed	  to	  reach	  the	  required	  quality	  level	  for	  the	  robust	  esKmaKon	  

of	  such	  staKsKcal	  parameters	  

Maximum - minimum 



IMDIS	  2016	   Gdansk,	  Nov.	  11-‐13th,	  2016	  

Local	  comparison	  to	  historical	  knowledge	  

Interval width ratio 

•  Min	  /	  Max	  staKsKcs	  are	  accumulated	  at	  global	  scale	  over	  20	  db	  thick	  layers	  from	  0	  to	  2000	  db.	  
Typical	  horizontal	  resoluKon:	  110	  km	  (330	  km)	  

•  Several	  datasets	  have	  been	  used:	  	  
ü  Profiles	  from	  ARGO	  up	  to	  March	  2014	  
ü  CTD	  from	  World	  Ocean	  Database	  2013,	  ICES	  and	  SISMER	  
ü  CTD	  mounted	  on	  Sea	  Mammals	  (MEOP	  database,	  F.	  Roquet)	  

	  
•  All	  datasets	  were	  manually	  QCed	  to	  reach	  the	  required	  quality	  level	  for	  the	  robust	  esKmaKon	  

of	  such	  staKsKcal	  parameters	  

Normalized interval center shift 
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Local	  comparison	  to	  historical	  knowledge	  

Presence	  of	  skewness	  
	  	  may	  shiA	  the	  validity	  interval	  

	  by	  as	  much	  as	  0.5	  psu	  !	  	  

Skewness may shift the validity interval  
by as much as 0.5 psu !  

Presence of kurtosis explains most of 
the local N parameter variations   

Normalized interval center shift Interval width ratio 

skewness Kurtosis (modified) 
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Example of an ARGO profile with offset 

Illustra-on	  through	  examples	  

ARGO profile with detected anomalies 

Min / Max – based validity interval 

Mean +/- 5 Std – based validity interval 

Detection is more efficient, especially at depth 
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Example of a CTD onboard a round-the-world sailing ship 

Illustra-on	  through	  examples	  

Courtesy of J.Salat (ICM/CSIC,Spain) 

Max from min/max 

Min from min/max 

Max from mean/std 

Min from mean/std 
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Example of a CTD onboard a round-the-world sailing ship 

Illustra-on	  through	  examples	  

Uncoupling the equivalent N values 
for “good” and “bad” 

1 d.o.f. added 
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Sta-s-cal	  valida-on	  

“Good” and “bad” detection statistics: impact of the reference dataset 

•  Mean +/- 5 * std 
•  ARGO data from 2012 through 2015 
•  Truth given by CORA 4.2 flags 

WOA-01 

WOA-05 

ARIVO 

WOA-13 

WOA-09 

Present dataset •  “good” detections : little dependent on the reference dataset 
•  “bad” detections : highly dependent on the reference distribution robustness 

•  the present dataset seems to better describe the variability at global scale 

•  since early 2014, statistics degrade for all datasets (atypical variability) 

“good” detections 
“bad” detections 
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Min/Max, 330 km  

Sta-s-cal	  valida-on	  

“Good” and “bad” detection statistics: impact of the method 

•  Present dataset 
•  ARGO data from 2012 through 2015 
•  Truth given by CORA 4.2 flags 

“good” detections 

Min/Max, 550 km, +/- 0.01 psu 

Min/Max, 770 km, +/- 0.01 psu 

Min/Max, 330 km, +/- 0.01 psu 

Mean/Std, 330 km 

•  discontinuity after early 2014 
•  clear improvement when accounting for instrument noise 

•  further improvement assuming ergodicity 

“bad” detections 

“bad” detections : 
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Summary	  

•  A new statistical approach for automatic QC based on local comparison to 

historical observations   

•  One additional degree of freedom in regard of the “classical” mean/std approach 

•  Allows to optimize simultaneously “good” and “bad” detections 

•  Severe efficiency increase in terms of human power during delayed-time QC 

•  Reference fields need to be updated from new variability observations 
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On	  going	  work	  and	  perspec-ves	  

•  Extend reference dataset up to late 2015 

•  Min/Max Implementation at regional scale (Arctic Ocean in CMEMS-INSTAC) 

•  Min/Max implementation at MERCATOR QC level 

•  Min/Max implementation in the real-time QC at CORIOLIS (CMEMS-INSTAC-

GLOBAL) 

•  Focus on the multimodal cases: refined characterization of an historical 

dataset 
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Thank you for your attention ! 

Contact:	  jerome.gourrion@ifremer.fr	  
	  



IMDIS	  2016	   Gdansk,	  Nov.	  11-‐13th,	  2016	  



IMDIS	  2016	   Gdansk,	  Nov.	  11-‐13th,	  2016	  

Number	  of	  samples	  
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All	  measurements	  are	  tested.	  

•  InnovaKon	  is	  computed	  as	  the	  difference	  between	  data	  
and	  model	  background	  

•  An	  innovaKon	  climatology	  (5ox5o)	  is	  built	  

•  A	  climatological	  threshold	  T	  is	  built	  

•  Test	  1	  (T1)	  and	  Test	  2	  (T2)	  are	  combined	  and	  applied	  
	  

N.	  Ferry’s	  detec-on	  method	  (from	  Cabanes	  et	  al.	  2013)	  

Global	  scale	  strategy	  :	  present	  status	  
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Min	  /	  Max	  :	  equivalent	  percen-le	  

Requires choosing an analytical description of the local distributions … 

Pearson diagram 

Minimum equivalent percentile Using empirical S/K  
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Min	  /	  Max	  :	  equivalent	  percen-le	  

Requires choosing an analytical description of the local distributions … 

Estimating S/K from Min/Max Minimum equivalent percentile 
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Min	  /	  Max	  :	  equivalent	  percen-le	  

Requires choosing an analytical description of the local distributions … 

Correcting Min/Max from number of samples Minimum equivalent percentile 

Interval width ratio 


