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How can we enhance BGC data usability?

The easier the data is to access & use the
more successful BGC Argo will be

Synthetic files have transformed global data access!!

Two ways to enhance usability:

* Propagate more adjusted data to the GDAC’s
(more on this tomorrow)

* Flag obviously bad data as bad



All BGC Argo data
(excluding QC = 4)

Fleet average profiles
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Global Argo reports of anomalies

Core Argo does this to help DM operators QC T & S:

http://www.argodatamgt.org/DMQC/What-float-should-I-process-first
7 ‘ , Vo =

What float should | process first?

mmunity is periodically performing analysis to identify which floats need to be process first in DMQC as anomalies are suspected

Christine Coatanoan-Girou
T &S anomalies detected using objective analysis

Stephanie Guinehut

T &S anomalies detected by comparing satellite sea level
anomalies to float dynamic height anomalies

* We can do something similar for BGC Argo

parameters



Global BGC Argo reports of anomalies

Compare sensor profile data to global statistics

Profile data vs reference data anomalies
* Oxygen-WOA2018
* NOS3, pH - CANYON-B or LIR’s

Profile data vs global sensor statistics
 BBP700, CHL

Detect outliers - Median Absolute Deviation (MAD)

- M = median of fleet test values (TV)
* M_ .= abs(TV-M)
 MAD =median(M__.)*B B =1.4826

B/ =M, .,/ MAD (Outlier score)
* Choose a threshold for Z (using 5 for now)



19]0). 44

* 1086 floats & 146,000 profiles & ~18 years of data!
* Using DOXY not DOXY_ADJUSTED (only 40% corrected)
« GetWOA O, %sat profile for every float profile

* Test value = gain = [ WOA O, %sat / DOXY % sat]

(M-MAD) Median (M)

surf

12000 'M-5*MAD | I M+5*MAD
10000 | (outliers) (outliers)



probably good
questionable
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5904183 Cycle 160 Median deviation / MAD

13 |//Reference:

14 |// Leys etal. (2013). Detecting outliers: Do not use standard deviation around the mean,

15 |// use absolute deviation around the median. http://dx.doi.org/10.1016/].jesp.2013.03.013 float WOA

16 |DAC Pl WMO cycle sdn lon lat O2surf %sat O2surf %sat  Gsurf
1942 aoml STEPHEN RISER 5904168 277 3/3/201922:20 179.8 -74.6 66.1 94.75 1.43

1943 /aoml STEPHEN RISER 5904168 278 3/10/2019 18:52 179.8 -74.6 62.5 94.07 1.51
1944 aoml STEPHEN RISER 5904168 279 3/17/201915:47 179.8 -74.6 66.87 93.12 1.39
1945 /aoml STEPHEN RISER, KENNETH JOHNSON 5904183 122 8/27/201710:13 -159.9 -71.9 68.3 90.79 1.33
1946 aoml STEPHEN RISER, KENNETH JOHNSON 5904183 160 9/21/2018 22:29 -168.1 -70.3 48.6 83.54 1.72
1947 laoml STEPHEN RISER, KENNETH JOHNSON 5904660 4  2/7/2016 17:57 -50.72 -59.9 72.4 98.8 1.36

0O \, Station ID: 98207
~ || Accession Number 263911
5904183
1500 Very low % O2 sat
168.124°W [ 70.255°S
21 Sey

: Pressure [dbar] 81.26 0 PrOfi]'e Shou]'d be
eswmpe | Wm0 marked bad

: Sigma_theta [kg/m... 27.78
: Depth [m] 80.42
6: Oxygen [pmol/kg] 169.60 =
: OxygenSat [%] 47.10 : APEX ﬂoat —_— SenSII‘]_g'
: Nitrate [pmol/kg] 36.51 :

9: Chl_a [mg/m~3] _ fO].]. blOCked by

: b_bp700 [1/m] 0.00

: CDOM [ppb] g-unk’p

: pHinsitu [Total] v
3: CP660 [1/m]

: D_PAR [pmole qua...

: D_IRRAD380 [W...

Pressure fdbar]




3901496 Cycle 250 Median deviation / MAD

//Reference:

/[ Leys etal. (2013). Detecting outliers: Do not use standard deviation around the mean,

// use absolute deviation around the median. http://dx.doi.org/10.1016/]j.jesp.2013.03.013 float WOA
PI WMO cycle sdn lon lat O2surf %sat O2surf %sat Tsurf
Giorgio Dall'Olmo 3901496 238 6/3/2018 13:35 -34.98 -21.5 170.5 100.42 25.53

Giorgio Dall'Olmo 3901496 244 8/2/2018 13:35 -34.91 -21.6 159.5 100.98 24.41
Giorgio Dall'Olmo 3901496 250 10/1/2018 13:36 -35.85 -22.3 199.1 102.63 24.17
Giorgio Dall'Olmo 3901496 253 HHHHHEHEHHEE -37.05 -22.3 136.5 103.43 24,13
Giorgio Dall'Olmo 3901497 307 7/18/2018 12:39 -20.23 -31.9 129.7 97.58 17.66
Giorgio Dall'Olmo 3901497 7/23/2018 12:34 -20.36 -32 128 97.85 16.92

D ' Station ID: 40397
~ | |Accession Number 206030
3901496

j::t.]aagiZW/zz.aors = VerY hlgh % OZ sat

: Pressure [dbar] 9.90 o PrOfile j.S a.lre a.dy

: Temperature [°C]

Sy sl 70 marked bad EXCEPT

: Sigma_theta [kg/m... D
: Depth [m] 9.84 D for PRES — 9.9
: Oxygen [pmol/kg] 412.00 0
: OxygenSat [%] 199.10

: Nitrate [pmol/kg]

: Chl_a [mg/m~3 6

: b_bp700 [1/m] 0.00

: CDOM [ppb]

: pHinsitu [Total]

3: CP660 [1/m]

: D_PAR [umole qua...

: D_IRRAD380 [W/...

Pressure [dbar]
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9904145 Cycles 1-5 Median deviation / MAD

13 //Reference:
14 /[ Leysetal (2013). Detecting outliers: Do not use standard deviation around the mean,
15 |// use absolute deviation around the median. http://dx.doi.org/10.1016/j.jesp.2013.03.013 float WOA

16 DAC PI WMO cycle sdn lon lat O2surf %sat O2surf %sat
1686 aoml STEPHEN RISER 5904126 11  9/23/201313:12 -138 50.7 66.73 102.68

1687 aoml STEPHEN RISER 5904145 1 1/2/201420:38  -163.1 -15.2 137.7 100.1
1688 aoml STEPHEN RISER 5904145 2 1/4/20148:03  -163.1 -15.2 70.66 100.32
1689 aoml STEPHEN RISER 5904145 3 1/5/20147:08  -163.2 -15.2 62.73 100.48
1690 aoml STEPHEN RISER 5904145 4 1/6/20147:19  -163.2 -15.2 58.93 100.72
1691 aoml STEPHEN RISER 5904145 5 1/7/2014 6:54  -163.3 -15.2 57.35 100.86

[5] "‘-.\ Station ID: 95990
~ || Accession Number 261694
Cruise 5904145

1© e Profiles should be

Position 163.048°W / 15.179°S

o il marked bad or

Samznus[ff]s 13@3.44 - corrected for strong
SVSNNECEEREN  scnsor drift

: Sigma_theta [kg/m...
: Depth [m]
5: Oxygen [umol/kg]
: OxygenSat [%]
60 20 100 : Nitrate [pmol/kg]
OxygenSat [%] 9: Chl_a [mg/m~3]
: b_bp700 [1/m]
: CDOM [ppb]
: pHinsitu [Total]
3: CPB60 [1/m]
: D_PAR [pmole qua...
: D_IRRAD380 [W/...

Pressure [dbar]

Ocean Data Viaw

Isosurface Values

8PE 1) ongitude -163.048




95903586 Cycle 121 Median deviation / MAD

13 |//Reference:

14 |// Leys etal. (2013). Detecting outliers: Do not use standard deviation around the mean,

15 |// use absolute deviation around the median. http://dx.doi.org/10.1016/j.jesp.2013.03.013 float WOA

16 DAC Pl WMO cycle sdn lon lat O2surf %sat O2surf %sat
1622|aoml STEPHEN RISER , KENNETH JOHNSON 5903586 13 2/17/2012 5:26 64.33 20.6 79.43 106.88

1623 |aoml STEPHEN RISER , KENNETH JOHNSON 5903586 121 8/31/2013 8:01 48.2 135 21.07 86.91
1624|aoml STEPHEN RISER , KENNETH JOHNSON 5903586 176 6/13/20140:43 49.54 14.4 76.23 104.76
1625|aoml STEPHEN RISER , KENNETH JOHNSON 5903586 177 6/18/20146:07 49.45 14.4 71.2 102.96
1626|aoml STEPHEN RISER , KENNETH JOHNSON 5903586 180 7/3/201421:20 49.41 14.4 56.27 97.14
1627 laoml STEPHEN RISER , KENNETH JOHNSON 5903586 183 7/19/2014 12:53 49.4 14.4 42.87 91.9

B\ Station ID: 78607

cession Number

Gulf of Aden, Arabian
Sea

: Pressure [dbar] .80 0 : (1 3
: Temperature [°C] .3 D Very ngh Z Score
3: Salinity [pss] 35.¢ 0
: Sigma_theta [kg/m... 2
: Depth [m] 0
6: Oxygen [pmol/kg]  46.70 { Anoma].y ma.y be l’e a.].
: OxygenSat [%)] 21.40 :
: Nitrate [pumol/kg] 15.81
9: Chl_a [mg/m~3 1.62

-'b_bp700 [1/m] 0.00 WOA ma-y- not Capture

: CDOM [ppb]
: pHinsitu [Total]

2 o [T low O, upwelled
: D_PAR [pmole qua...

: D_IRRAD380 [Wj... Watel’s

Pressure [dbar]

Oeaan Data Waw




5904104 Cycle 49 Median deviation / MAD

13 //Reference:

14 |// Leys etal. (2013). Detecting outliers: Do not use standard deviation around the mean,

15 |// use absolute deviation around the median. http://dx.doi.org/10.1016/j.jesp.2013.03.013 float WOA

16 DAC Pl WMO cycle sdn lon lat  O2surf %sat O2surf %sat  Gsurf
1676 aoml STEPHEN RISER , KENNETH JOHNSON 5904104 41 9/27/20138:.03  152.9 -64.2 60.7 90.46 1.49

1677 aoml STEPHEN RISER , KENNETH JOHNSON 5904104 49  11/7/201312:08 154.1 -64.2 60.1 SR 1.53
1678 aoml STEPHEN RISER , KENNETH JOHNSON 5904104 50 11/12/201316:04 154.3 -64.2 60.5 91.98 1.52
1679 aoml STEPHEN RISER , KENNETH JOHNSON 5904104 51 11/17/201319:34 154.5 -64.2 61.5 92.04 1.5
1680 aoml STEPHEN RISER , KENNETH JOHNSON 5904104 52  11/23/20132:30 154.6 -64.3 62.67 92.19 1.47
1681 aoml STEPHEN RISER , KENNETH JOHNSON 5904104 11/28/2013 8:50 154.8 -64.3 63.13 92.29 1.46

[ \ Station ID: 93420
~ || Accession Number 259124

5004104 PY 64S & T
49 (C)

154.143°F / 64.231°5

07 November 2013

Lot

sarf .

e Underice?

: Pressure [dbar] 7.70
: Temperature [°C] -1.76
3: Salinity [pss] 34.07

St . 3 © WOA based on very
: Depth [m .
little data

6: Oxygen [pumol/kg]

Pressure [dbar]

: OxygenSat [%]
: Nitrate [pmol/kg]
9: Chl_a [mg/m~3

: b_bp700 [1/m]
: CDOM [ppb]
: pHinsitu [Total]

3: CP660 [1/m]
: D_PAR [pmole qua...
: D_IRRAD380 [W/...

 Anomaly probably
real

[ e R = - N O O O - |

Isosurface Values

SPE  12°E  150°E  180°E  150°W 120°W Longitude 154.143



 Many ways to test for outliers

« MAD is simple & can be automated

 Same approach can be used for all BGC parameters

* Most of the DOXY data is good < 5% gets flagged!

* When adjusted parameters become well populated
test them as well

Work flow:

* Send out anomaly list

« DAC’s /PI's adjust flag & re-submit data or confirm
anomaly is real

 Real anomalies excluded from future reports

Side benefit:
* Avgerage gain factor (WOA/Float %0, sat) generated
for DOXY => DOXY x Gain = DOXY_ADJUSTED




Questions?






BGC Argo GDAC Oxygen profile stats
(from Sprof files!)

Raw only profiles (39410
Adjusted profiles (23098)
raw meas ct ~=

adj meas ct (2277)

3 Problems:

1) Adjusted data not propagated to the GDAC — 60 % of profile
2) Bad data are not flagged as bad

3) Raw measurement count ~= adjusted measurement count



