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ESTABLISHMENT OF A DATA ACQUISITION CENTRE FOR MARINE METEOROLOGICAL AND OCEANOGRAPHIC CLIMATE DATA WITHIN THE MARINE CLIMATE DATA SYSTEM

The Marine Climate Data System (MCDS) was established at JCOMM-4 to formalize and coordinate the activities of existing data collection systems and to address gaps in order to produce a dedicated WMO-IOC operational data system with a view to compiling coherent marine meteorological and oceanographic (metocean) climate data sets of known quality, extending beyond the Essential Climate Variables (ECVs).

Centres for Marine Meteorological and Oceanographic Climate Data (CMOCs), Global Data Assembly Centres (GDACs), and Data Acquisition Centres (DACs) are the three tiers of the MCDS. The terms of reference for MCDS DACs are provided in Appendix 1 of the Guide to Marine Meteorological Services (WMO-No. 471).

The application received from the Lagrangian Drifter Laboratory (LDL) at the Scripps Institution of Oceanography (SIO), University of California San Diego, USA to operate as a DAC was assessed by an independent evaluation panel including IOC/IODE membership, following the process and criteria provided in the Guide to Marine Meteorological Services (WMO-No. 471), Chapter 9 and Appendix 1. The outcome of the evaluation and review by the team of experts independent from the applicant recommended that the centre be established and operated by the United States of America as an MCDS DAC for Drifting Buoys. This recommendation was approved by WMO 76th Executive Council Resolution 3.2(8)/1 (EC-76) subjected to parallel approval by the fifty-sixth Session of the IOC Executive Council. 

IODE is requested to endorse the recommendation from the evaluation panel for  the Lagrangian Drifter Laboratory (LDL) at the Scripps Institution of Oceanography (SIO), University of California San Diego, USA to operate as a DAC. The evaluation report is provided in Appendix 1.




Appendix 1

[bookmark: Marine_Climate_Data_System_Evaluation_Re]Marine Climate Data System Evaluation Report for the application of Data Acquisition Center (DAC) from the Lagrangian Drifter Laboratory (LDL) at Scripps Institution of Oceanography, USA


A formal application to operate as a Data Acquisition Center (DAC) for Drifting Buoys within the Marine Climate Data System (MCDS) was received from the Lagrangian Drifter Laboratory (LDL) at Scripps Institution of Oceanography, USA on November 22, 2021 (Annex I). The application was reviewed by the DAC Evaluation Committee established under the MCDS Evaluation Committee Terms of Reference (ToR) provided in Annex II.

In light of delays to the work of the JCOMM Data Management Coordination Group (DMCG) and Data Management Programme Area (DMPA) being reestablished following the WMO reform an ad hoc Evaluation Committee was established to assess the application. The committee was established with two members appointed by WMO (Eric Freeman (USA), David Berry (Switzerland)) and one member representing the IOC Global Ocean Observing System (GOOS) (Kevin O’Brien (USA)). The members were chosen based on past experience, familiarity with the Marine Climate Data System and work within the JCOMM Data Management Programme Area. 

The Evaluation Committee, led by Eric Freeman (USA), assessed the application and completed a review of the evaluation criteria. A summary of the evaluation is provided in Annex III. The Evaluation Committee concurred the application satisfies the requirements of a DAC for Drifting Buoys and recommends the LDL to begin officially operating as a DAC for Oceanographic Lagrangian Surface Drifters in the MCDS.
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ANNEX II

Evaluation Committee for Data Acquisition Centres (DACs) in the Marine Climate Data System (MCDS) of JCOMM


Terms of Reference
a) The Committee shall be nominated by the JCB co-Presidents. The Committee shall have a minimum of 3 members, including at least one from the IOC of UNESCO and one from WMO.

b) None of the Committee members should belong to the applicant organization, In such situation the committee member should voluntarily be removed from that particular evaluation process and an alternate member be nominated by the JCB co- Presidents.

c) Review submitted Evaluation Criteria provided by potential DACs in order to verify that the DAC functions are compatible with the requirements of the scope of the DAC as outlined in WMO Publication No. 471.

d) Report to JCB co-Presidents with recommendations of a new DAC candidate’s and Evaluation Criteria and Evaluation Results.

Members:
1. Eric Freeman (USA, NOAA/NCEI)
2. David Berry (CH, WMO)
3. Kevin O’Brien (USA, NOAA/PMEL and IOC GOOS)


ANNEX IV

Data Acquisition Center Evaluation Results
	
	Criteria
	How do you meet the requirement?

	1
	Centre must have, or have access to, the necessary infrastructure, facilities, experience and staff required to fulfill the approved functions;
	The Lagrangian Drifter Laboratory (LDL) at Scripps Institution of Oceanography has a long, proven track record in drifting buoy data management, and have the staff and resources necessary to perform the approved functions of the DAC.

	2
	Centre must be able to apply defined WMO and IOC international standards applicable for Data and Quality Management
	Considering the long-term participation in the Data Buoy Cooperation Panel (DBCP), the LDL are highly involved in applicable QC and buoy design standards and community best practices development. They apply the most current QC standards and are adaptable to future QC changes and needs, as recommended by IOC and WMO.

	3
	Scope of the activities of the Centre to receive and gather meteorological and/or oceanographic data (real-time or delayed-mode) and metadata directly from the observation platforms
	The LDL has been receiving real-time data from the global drifters, performing QC on the data, and ensuring its availability for many years. These activities will compliment those of other DACs for drifting buoys.

	4
	Centre must forward the data and metadata to the appropriate GDAC(s) in agreed format(s) within defined time-scales
	The LDL retrieve real-time GTS data, QC the data, and insert the QC’d data back onto the WMO GTS. Metadata is provided to OceanOps and the LDL commits to sending the delayed mode data to the appropriate GDACs for aggregation. 

Recommendations: 
1. At the first annual review, it is recommended that the DAC provide status information on these DAC/GDAC collaborations/exchanges.

2. Ensure that platform metadata transmission with OceanOPS is done in a machine-to-machine process – hopefully a process that is similar to other global networks.

	5
	Centre must have documented data processing and quality control procedures within its scope 
	The LDL adheres to processing and QC procedures for real-time GTS data as documented in DBCP T.D. 37, the community standard.

	6
	Centre must provide feedback to the platform operators if data problems are encountered
	The LDL is in direct contact with DBCP platform operators/partners and data users in the scientific community, and has been for decades. 

	7
	Centre, within the confines of its agreed scope, must contribute to WMO and IOC Applications by collecting and processing worldwide marine-meteorological and /or oceanographic data and metadata (and optionally by mutually agreed CMOC-DAC products) as documented in appropriate WMO and IOC publications
	The data and metadata collected by LDL as part of the Global Drifter Programme (GDP) have supported WMO and IOC applications for decades and are well documented in peer reviewed literature and technical documents. There is no reason to believe that this will not continue in the future under the formal role of DAC in the MCDS.

	8
	Centre must communicate and liaise within the DAC network and the wider MCDS
	The LDL, along with other GDP members, is integrated into the DBCP, MCDS and other international communities, including the GOOS and IOC.

Recommendation:
Whilst the coordination mechanism for the wider MCDS needs to be redefined following WMO reform, it is recommended that the LDL continue to liaise with these groups, including the GOOS Observations Coordination Group (OCG) as the OCG develops a data implementation strategy for the global ocean observing networks.

	9
	Centre should report, on an annual basis, to the JCOMM Management Committee through the DMCG on its status and the activities carried out. JCOMM in turn should keep the Executive Councils of the WMO and the UNESCO/IOC Assembly informed on status and activities of the DAC network as a whole, and proposed changes, as required
	Though JCOMM no longer exists, the LDL is performing this task as an integral part of the DBCP, which now reports directly to the GOOS OCG.   Reports are provided at the annual DBCP and OCG meetings, and at quarterly roundtables, when relevant.
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Dr. Luca Centurioni Scripps Institution of Oceanography
Director, Lagrangian Drifter Laboratory 9500 Gilman Drive, Mail Code 0213
Cooperative Institute for Marine Ecosystems and La Jolla, California 92093
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Dr. Peiliang Shi,

WMO Information System
7bis, avenue de la Paix
Case postale 2300
CH-1211 Geneva 2

Switzerland

La Jolla, Monday, November 22, 2021
Dear Dr. Peiliang Shi,

In my capacity of Principal Investigator of the Global Drifter Program and Director of the
Lagrangian Drifter Laboratory (LDL), I am submitting an application to be considered as a Data
Assembly Centre (DAC) for Oceanographic Lagrangian Surface Drifters. My laboratory already
performs most of the critical functions of a DAC, including maintaining detailed metadata for
cach platform under management, receipt, decoding, and archiving of real-time drifter data from
the satellite airtime provider, development and implementation of new BUFR templates, applying
quality control standards prior to posting drifter data to the GTS, and serving drifter data in real
time in a variety of formats and through several web-based and Machine-to-Machine interfaces.

The LDL has already established a Data Processing Center that currently relays data from over
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1,500 drifters in real time, posts the BUFR bulletins to the GTS and is therefore requesting to be
formally recognized as a DAC.

The Global Drifter Program (GDP) DAC will be hosted by the Lagrangian Drifter Laboratory
(LDL, https://gdp.ucsd.edu/ ) at the Scripps Institution of Oceanography, University of California

San Diego.

The proposed DAC will be named “GDP DAC”

In the following, I provide answers for each of the DAC application evaluation criteria.

1) Centre must have, or have access to, the necessary infrastructure, facilities, experience

and staff required to fulfil the approved functions

The LDL owns and manages both physical on-premises and virtual cloud-based server clusters
across multiple datacenters and regions that ensure 99.999% availability of their data products.
Despite their diverse physical locations, these servers are configured to inter-operate within the
UCSD network IP space, ensuring portability and scalability in case of infrastructure related
outages. In addition to LDL staff engineers, LDL has on-call support of datacenter operators for
assistance with troubleshooting and addressing on-premises hardware issues as they arise. The
LDL has the capability to quickly replicate services and archived datasets on and off cloud-based
infrastructure as necessary in support of mission critical operations.

Physical servers are located in the Scripps Institute of Oceanography(SIO) Datacenter and the
San Diego Supercomputer Datacenter; the cloud-based servers are located across multiple regions
within Amazon Web Services (AWS). The LDL has designed the server clusters to enable real-
time replication across the multiple data centers, including on-premises and cloud-based servers,
ensuring near immediate fail-over to its backup system. Further, the LDL requires triple
redundancy for all data managed, this requirement includes independent weekly and monthly disk
backups to both on-premises and cloud-based data stores to ensure the integrity of the underlying
data, and it’s source code versioning.

The GDP DAC will be staffed as follow:

e Dr. Luca Centurioni, Researcher and Lecturer at the University of California San Diego is
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Director of the LDL and sole Principal Investigator of the GDP. Dr. Centurioni has a 20 years
long experience with the GDP as Principal Investigator and Director.

e Mr. Lancelot Braasch, Principal Engineer of the LDL, has 13 years of experience in the
development of drifter technologies, satellite communications, GTS bulletin creation and postings
as well as database architecture and management.

e Mr. Nathan Krause, Computer Engincering and Networking Specialist, oversees the
automated data QC procedures, database and server maintenance, and fail-safe redundancy
upgrades.

e Dr. Theresa Paluszkiewicz, Scientific and Technical advisor, with over 30 years of
experience as program manager for the US National Science Foundation and the US Office of
Naval Research and Oceanographer for US Minerals Management Service (now Bureau of

Energy Management).

Relevant Experience:

The NOAA-funded Global Drifter Program (GDP) supports more than 1,250 surface

Lagrangian drifters and is the largest component of the Global Surface Drifting Buoy Array, a
branch of NOAA’s Global Ocean Observing System (GOOS) under the NOAA Global Ocean
Monitoring and Observing (GOMO) program. The GDP is also a scientific project of the Data
Buoy Cooperation Panel (DBCP) of the World Meteorological Organization (WMO) and is the
largest contributor to the Global Drifter Array, which is coordinated by the DBCP.

The GDP program of Dr. Centurioni provides in excess of 900 drifters to the Global Drifter
Array each year, thus making the GDP the biggest contributor worldwide.

Scientists and engineers working under the GDP at the LDL develop new drifters and support
and enhance the Global Drifter Array during research cruises from ships of opportunity and as
part of regional projects coordinated with other federal agencies and sponsors. The GDP also
liaises with many international partners to upgrade drifters with barometers. Real-time data are
provided from the GDP Data Processing Center where a redundant network of physical and virtual
data servers is managed and maintained to support the real-time drifter data relay. This group also
manages the Iridium satellite traffic from the GDP drifters, decodes and archives the satellite
messages, and posts the drifter data to the Global Telecommunication System (GTS) of the World
Weather Watch following the latest formatting recommendations of the World Meteorological
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Organization.

2) Centre must be able to apply defined WMO and IOC international standards

applicable for data and quality management

Dr. Centurioni has been a member of DBCP for 20 years and he is currently member of the
DBCP Executive Board, chair of the Task Team of Drifter Best Practices, co-chair of the Task
Team for Environmental Stewardship and member ofthe Task Team for Data Management

Mr. Braasch has been a member of the DBCP for 10 years and is co-chair of the Task Team
on Data Management, and member of the DBCP Task Team of Drifter Best Practices. Mr.
Braasch also administers GTS bulletins of over 1,200 drifting buoys under IOBX02 KWBC and
IOWX02 KWBC.

Dr. Centurioni, Mr. Braasch and Dr. Paluszkiewicz have leading roles in the reorganization
of the drifter data flow that is currently underway and are very familiar with the role and
responsibilities of the different DACs and GDACS currently authorized to operate with drifter
data. They are, therefore. very familiar with WMO and I0C international standards for data and
quality management. An efficient design of the data flow from DACs to the GDACS, with clear
attribution of responsibilities and shared quality control methods, will prevent duplicates and the
existence of multiple versions of the same drifter data with slightly different values deriving from
non-homogeneous quality control procedures. This efficient data flow will augment the overall
quality of the drifter data products.

As an example of the contribution to data management, Dr. Centurioni and Mr. Braasch
recently worked with the LDL team, and in concert with WMQO (Dr. Champika Gallage), to
redesign the date-drifter-metadata template, that has now been submitted to the DBCP and the
OceanOps of 10C for comments by the panel members. The drifter metadata template was
modeled after WMO publication-No. 1192, 2017, WIGOS Metadata Standards.

As a second example of contribution to data management, Mr. Braasch has recently worked
with colleagues from WMO and colleagues from the U K. Met Office to develop two new BUFR

templates to report wave observations from drifting buoys to the GTS.

3) Scope of the activities of the Centre to receive and gather meteorological and/or
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oceanographic data (RT or DM) and metadata directly from the observationplatforms

The GDP DAC will provide:
e Original metadata for drifters! funded by the GDP and by its partners?

e Real-time data retrieval and archiving for drifters' funded by the GDP and by its

partners?

e Real-time data distribution of data for drifters' funded by the GDP and by its

partners?

e Aggregate, apply, and archive platform specific quality control tests as well as

directives from collaborating National and Regional Meteorological Centers.

e Insertion of quality-controlled data to GTS for drifters' funded by the GDP and by

its partners?

e Other non-GTS real-time data products for drifters' funded by the GDP and by its

partners?

e Declayed mode quality-controlled data products for drifters' funded by the GDP and
by its partners?

e Web-based interfaces to display and access data from drifters' funded by the GDP
and by its partners?. Several examples of active pages can be found at the LDL Web
Site.

with the term drifters we denote all types of Lagrangian and non Lagrangian instruments
deployed by the GDP that have a WMO number designation, including the newest Directional
Wave Spectra Barometer Drifter (DWSBD), or “wave drifter”. A complete list of drifters used by
the GDP can be found at the LDL Web Site.

%in this context, GDP partners are defined as the agencies, scientists and other entities that
provide funds, either full (e.g. through subscription services and grants) or partial (¢.g. through
sensor upgrades), for drifter hardware and agree for the GDP to be the primary program that
handles the data relay on their behalf.

4) Centre must forward the data and metadata to the appropriate GDAC(s) in agreed

’ Scripps Institution of Oceanography’s
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format(s) within defined timescales

The GDP DAC will compile the drifter data and its metadata into a variety of agreed-upon
formats and will forward the files to appropriate DACs, wherever appropriate, and to GDACs for

aggregations. The transfer of data will occur within one month of the data collection.

5) Centre must have documented data- processing and QC procedures within its scope

The LDL adheres to the DBCP Technical Document No. 37, “Guide to Buoy Data Quality
Control Tests to Perform in Realtime by a GTS Data Processing Centre” for all data posted onto
the GTS. Real-time (RT) drifter data products will undergo range-checks against acceptable
transmitted values as well as removal of gross errors by de-spiking using a median filter approach
and will also screen the data for drogue presence using an automated procedure based on machine
learning, that will be launched by the end of 2021. A WMO report outlining the GDP DAC QC
procedures will be published by fall 2022,

6) Centre must provide feedback to the platform operators if data problems are

encountered

The GDP, directed by Dr. Centurioni, has been liaising with partners interested in developing
the GDP array for 20 years, both within the scientific community of drifter users and with the
operational community within the DBCP framework. This collaboration will continue and be

expanded to provide additional feedback as needed to platform operators.

7) Centre, within the confines of its agreed scope, must contribute to WMO and 10C
applications by collecting and processing worldwide marine meteorological and / or
oceanographic data and metadata (and optionally by mutually agreed CMOC-DAC
products) as documented in appropriate WMO and IOC publications

The GDP is a global array of surface drifters that delivers real-time oceanographic and

meteorological observations that are critical for the WMO and 10C missions. The impact of the
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GDP observations for Numerical Weather Prediction (NWP) and satellite SST Cal/Val is very
large and positive as discussed, for example, by Zhang at al. and by Centurioni et al (2017,2019)
and Horanyi et al (2017)

8) Centre must communicate and liaise within the DAC network and wider MCDS
The GDP DAC commits to communicate and liaise within the DAC network and wider MCDS

9) Centre should report, on an annual basis, to the JCOMM Management Committee
through DMCG on its status and the activities carried out. JCOMM in turn should keep the
Executive Councils of WMO and I0C informed on status and activities of the DAC network

as a whole, and proposed changes, as required

Given the WMO restructure, the GDP DAC should report on an annual basis, to the WMO and
OCG Management Committee on its status and the activities carried out. The GDP DAC will
keep WMO and I0C informed on status and activities of the DAC network as a whole, and

proposed changes, as required

I look forward to your response and let me know if you require additional information and

clarifications.

Your Sincerely,

Luca Centurioni, PhD

f G
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