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EuroSea

Improving and Integrating European Ocean Observing
and Forecasting Systems for Sustainable use of the
Oceans

» Strengthen the European and Global Ocean
Observing System (EOOS and GOQOS) and
support its partners

» Increase the technology readiness levels
(TRL) of the ocean observations systems
and tools,

» Improve the: coordination, design,
networks, data delivery, integration, and
forecasting capability

» Work towards an integrated observing
system
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WP4: Data integration, Assimilation, and Forecasting:

» Ensure that new or consolidated in-situ observation
data sets are integrated in the European modelling and
forecasting systems.

» Ensemble forecasting at regional level to extract
Extreme Forecast Indices (EFI)

» Produce new carbon EOV synthesis products

» Assess the skill of ocean variables from the Copernicus
Climate Change seasonal forecasting systems

» All new products will be integrated in Copernicus,
reaching TRL7 and 8




© Status Quo GLODAP-Blueprint

i 1
A carbon relevant ship-based time series
stations data product is in particular
relevant for:

« Assessments of ocean
acidification/carbon budgets on a
global scale

« Cross-validation of evolving
autonomous observational
networks

* Biogeochemical modelling studies

« Simplification of joint time series
studies
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,. A carbon relevant ship-based time series
stations data product is in particular
relevant for:

Increase efficiency of ocean
observations & efforts
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SPECIAL ISSUE ON CHANGING OCEAN CHEMISTRY »
ANTHROPOCENE: THE FUTURE_.SO FAR
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BULLETIN

The State of Gieentuiuce Gases o e Almoeptare
Based on Global Observationa through 2013

A Time-Series View of
Changing Surface Ocean Chemistry Due to Ocean Uptake
of Anthropogenic CO, and Ocean Acidification

BY NICHOLAS R. BATES, YRENE M. ASTOR, MATTHEW J. CHURCH, KIM CURRIE,
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Discussion

) Relevance GLODAP-Blueprint Tasks
g 5
Existing Efforts: Time-Series-stations
Ocean Sites Mooring focus
No carbon focus
IGMETS No 2nd QC
BCO-DMO US-Limitation
GOA_ON Focus on consistent metadata &
IOCCP/OCB measuring guidelines
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Existing Efforts: Carbon relevant ocean data products
Repeat Hydrography
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GLODAP: A uniformly calibrated open ocean data product g |Od a p v2

of inorganic and carbon-relevant variables

A yearly updated synthesis of ship-based hydrographic survey data (1972 — today)
Contains data of more than 840 cruises (GLODAPv2.2019 — an update of GLODAPv?2,
Earth Syst. Sci.)

Involves a consistent QC routine and bias correction (precision & accuracy) of 8 core
variables: S, O2, Nutrients, DIC, TA, pH

Examples of success include the calculation of the ocean anthropogenic CO, uptake
(Gruber et al. 2018) G
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Figure 5. Mapped climatology of nitrite at 10m G and Figure 6. Difference between the gridded TCO; input data and the
OO0 m (b mapped climatologics at 10m (o) and 3000 m (bh)



LODAP-Blueprin
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Sanity Check
Unit check Crossover (w/-, w/o inversion)
Property-Property plots Carbon interconsistency
(Saturation ratios) MLR
Depth Averages

(Relation among tracers)




LODAP-Blueprin

Secondary QC

Secondary quality control is a

prqce§s In WhICh the data are Variable Minimum adjustment
object_lvely studlec_l m_ordgr to Satinity  0.003
quantify systematic bias in the Oxygen 1%
reported values. The identified Nutrients 2% B
] . ] TCO» 4 nmol kg
data biases are then subjectively TAIK 6 pmol ke~
compared to predetermined pH 0.005
CFCs S %

accuracy limits.
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Carbon relevant ship-based time series station
synthesis

|

Create a living data product on an overarching
» framework with existing (SOCAT & GLODAP)
carbon data products

Leverage from existing tools/routines, e.g.
» AutoQC4Env, Crossover toolbox, Merging-
Routines
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A Novel Concept for Automated Quality Control of Atmospheric Time Series

Majmeh Kaffashradeh, Sabine Schroder, and Martin G. Schubltz

lilich Supsreamguting Center, Forschungazentrum Jilich,
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2nd QC adaptions to be made:

« Add seasonality filter to crossover routine (sinusoidal regression
curves/running averages)

« Add long-term trend filter (?)

Symbiosis with GLODAP through case study:

« Determine zero-trend baselines (lowest depth) of no detectable
linear trends based on GLODAP crossovers

« Ground truthing through new time-series data product using
Jfootprint areas” (Henson et al. 2016) of time-series-stations

- Exemplarily demonstrate benefits of the common framework
supporting automatization of 2nd QC (automated minimum
depth selection)
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» Set of Core Stations : JGOFS?
« Set of (Core) Variables: GLODAP vs. TS-Workshop?

« Sanity and 1st QC points: GLODAP?
Flags: GLODAP/WOCE?

» Bias correction for entire station?
Set of accuracy limits: GLODAP?

» (Carbon calculations: GLODAP/C0O2SYS?
PH-Scale: GLODAP/Total at 25°C and Odbar?

» Merging of bottle- and CTD data?

* (Inversion — yes/no?)






Current Situation:
» Meta data and bgc bottle data “well” distributed

 implementation of data intercomparability recommendations
unknown (=2012 workshop)

» need for harmonized and quality controlled data and meta data

» several efforts underway with individual priorities

Challenges: Benefits:

- large variety of data formats & documentation « forming a TS community with a defined target

- accessibility of data (data policy & restrictions  « pushing forward implementation of quality
of different sites) control measures (2012 workshop)

* intercomparability of data » making QCed TS data easy accessible for the

- developing appropriate QC routines scientific community and other synthesis efforts

Opportunities:
* leveraging on established data products (blueprints)

b.en,eflttlng from ongoing developments in data infrastructures
illtt—l nations u (.)Lt‘ Al Carbon & uulLUu tUun t roject
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Crossover Analysis

An objective comparison of deep water data from one cruise with data from
other cruises in the same area (Tanhua et al. 2010).
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Crossover Analysis

An objective comparison of deep water data from one cruise with data from
other cruises in the same area (Tanhua et al. 2010).

alk Crossovers 318M20130321 vs. GLODAPV2
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depth (m)

depth (m)

Anthropogenic Carbon Uptake = 32 + 4 PgC from 1994 to 2007
Total Anthropogenic Carbon Uptake = 159 + 20 PgC thru 2010
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Arctic Atlantic Indian Pacific Global

unadj adj unadj adj unadj adj unadj adj unadj adj n (global)
Salinity [ppm] 4.1 == 3.8 7.1 == 5.0 2.7 == 1.6 2.4 == 1.9 4.1 == 3.1 ~ 12100
Oxygen [%] 1.3 == 1.0 1.7 == 0.8 1.4 == 0.7 1.7 == 1.1 1.7 == 09 ~ 10900
Nitrate [%] 4.2 == 1.6 2.7 == 1.7 1.8 == 1.0 1.0 == 0.8 1.7 == 1.2 ~ 9500
Silicate [%] 8.2 == 3.5 4.8 == 2.7 2.8 == 1.5 1.9 == 0.9 2.8 == 1.7 ~ 8300
Phosphate [%] 4.8 == 2.5 4.2 == 2.5 2.7 == 1.1 1.5 == 1.0 2.2 == 1.3 ~ 8800
TCO» [umol kg— 1] 6.1 == 3.5 s == 29 4.5 == 2.2 4.0 == 2.3 4.4 == 2.6 ~ 5800
TAIk [pumol kg_l] 8.2 == 3.5 7.5 == 3.5 52 == 3.3 3.4 == 22 5.8 == 2.8 ~ 3400

Internal consistency = Weighted mean of absolute weighted mean offsets
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Acquire  Submit Sanity Automated Submitdata Semi- Reference GLODAP

raw data metadatato check 1stQC automated group update/
datacenter 2nd QC meeting merge
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