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The Lagrangian Drifter Lab

Director: Dr. Luca Centurioni, Pl of the Global Drifter Program

The Lagrangian Drifter Laboratory (LDL) is a team of Scientists,
Engineers, Technicians, Coordinators and external collaborators
in support of the end-to-end use of Lagrangian Drifter
Technology and for promoting the advancement of air-sea
interaction science (1,200+ paper published resulting from the
FAIR-O data approach)

ACTIVITIES

Generation of scientific publications and products;
Scientific advancements and applied science

* Development of new and existing drifter technologies
* Organization of scientific field campaigns
e Data management and analysis

Peer-reviewed publications with associated DOI and
FAIR-O ERDDAP dataset.
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Quantifying the Impact of In Situ Air Pressure Data from Drifters on Numerical Weather Prediction

New exciting analyses are emerging by using the inertial and
super-inertial velocity information in the global drifter velocity
data set. Velocity data from drifters are used to compute tides.

Weather and ocean forecasting and climate studies benefit
from drifter data, especially in the Southern Ocean where

Seasonal evolution of drogued drifter trajectories from the
historical Global Drifter Program archive starting within the Bay
of Bengal (>3.75°N, >80°E). Black symbols mark the first drifter
positions for each season, and dark gray lines illustrate the
drifter trajectories during the season shown in each panel. Light
gray lines indicate the trajectories after that season, overlaid on
four-year mean Soil Moisture Active Passive (SMAP) sea surface
salinity maps (color). (a) December-January-February (N = 150),
(b) March-April-May (N = 132), (c) June-July-August (N = 189), and
(d) September-October-November (N = 228). Dashed white
arrows indicate export pathways out of the Bay of Bengal during
the (inter-) monsoon periods. For interpretation of the
references to color in this figure legend, the reader is referred to
the web version of this article.

Re-usable
Open

View Larger ©

CREDIT: From Hormann, V., L.R. Centurioni, and A.L. Gordon. 2019.
Freshwater export pathways from the Bay of Bengal. Deep Sea Research Part
1168:104645, https://doi.org/10.1016/j.dsr2.2019.104645

SURFACE VELOCITY PROGRAM BAROMETER (SVPB) DRIFTER

SVPB Drifter SVPBDrifter ? om

Technical Description
« 35 cm sphere surface float

Holey Sock
+ GPS-bas Drogue

> Download technical illustration (312 K8 pdf)

DIRECTIONAL WAVE SPECTRA BAROMETER DRIFTER (DWSBD)™
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Platform Metadata

The LDL a§gregates detailed hardware and 1platform metadata,
inclusive of WIGOS specification metadata, for platforms under
man?gement using both Human and Machine-to-Machine (M2M)
interfaces.

These metadata are an essential component to providing real-
time data with traceable records and quality control for
downstream users. Expanded metadata tracking provides
additional context layers of a platform’s life, including age, storage
location and point of contact, and availability for a port of call.

ACTIVITIES
* Version-2 Specification Sheet with web form and M2M RESTful API

* Expanded Metadata tracking includin% platform
shlpment{warehouse tracking and digital d
(QR code

* Aggregation and push into OceanOPS via their M2M RESTful APl in
support of FAIR-O commitment

* Platform registration, deployment and WMO request — testing
underway

* WIGOS metadata via OceanOPS APl or XML/JSON submission —
anticipated in 2023

registration,
eployment submission
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Metadata web form with underlying RESTful API for
Machine-to-Machine (M2M) efficiency
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Satellite Airtime
Management

The LDL has direct access to Iridium configurations
enabling granular control of platforms under
management.

Integrated management in collaboration with partners,
who inform LDL of issues in real-time, from hardware
fabrication to FAIR-O datasets with associated DOI,
ensures traceability and troubleshooting of spurious
issues stemming from drifter technologies or their data.

ACTIVITIES

* Scheduling of the activation, suspend, and deactivation of
platforms from system checkout at the manufacturer facility to
qureparation for deployment and finally, deactivation at end of
ife.

* Real-time monitoring of platform performances with
consideration to available airtime budget and current
expenditure

* API| (M2M) configuration of platform airtime

* Tight coupling of Metadata in support of Real-time Data
management and distribution

Y j ~ LR

Platform-ID Date Type Location Carrier Contact Name Contact Email Comment
I;Iﬂognr:\ev'erglynﬁin al delivered directly
300534061651010 2022-08-09 receiving > LDL Truck Kelsey Vogel kdvogel@ucsd.edu to R/V Bold
Crosby Road, San Horizon
Diego, CA, USA
Nori, Downwind aeleyeer?:g beysLDL
300534061651010 2022-08-09 shipping Way, La Jolla, CA, LDL Truck Lucia Bertero Ibertero@ucsd.edu directly k]g
USA deployment ship
Platform-ID POC Name POC Email POC Address D Name D Email D Address D Date D Ship Comment
8861 10th Avenue Marine CalCoFi
Lucia Shellback Terminal, Crosby N August
300534061651010 Bertero Ibertero@ucsd.edu Way, La Jolla, Kelsey Vogel kdvogel@ucsd.edu Road, San Diego, CA, 2022-08-13 R/ Bold Horizon 2022 cruise
CA, USA USA - NOAA
Platform-ID POC Name POC Email Deployment Date Latitude Longitude Ship Speed Height Location Comment
300534061651010 Kelsey Vogel  kdvogel@ucsd.edu 2022-08-27 340765000 1229548330 RVBOd 909 4.00 PortStem  SacolAug

Streamlined airtime management leading to
cost savings without sacrifice of quality for the
end user!
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Tools: Adaptive Sampling
Engine

The LDL developed capabilities to enable adaptive sampling
based on scheduled and algorithmic inputs.

Such capabilities include the ability to convert an SVPB into a
DWSB drifter, as performed under Hurricane Sam in 2021, and
ability to disable onboard sensors to conserve power and data
transmission budgets as performed in the 2022 Hurricane
season, for example, using an ADWS drifter deployed under TD
One and placed into low power mode (6hr location, waves
disabled) until the arrival of Hurricane lan ~4 months later.

ACTIVITIES

e Algorithmic event detection based on runtime
configuration for real-time monitoring

e Selective high-resolution sampling, variable
sensor sampling and configuration providing
power and airtime savings

e Ability to assess quality control based on sensor
monitoring anomaly detection

. * TD-One

Hurricane lan
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Products: API, GTS,
ERDDAP, and Beyond!

The LDL produces various data products using real-
time and historical data for end-users. LDL Data
products are made available in a variety of formats
In support of FAIR-O data commitment.

Tight coupling of data with applied partner QC for
GTS processing enables multiple access points for
real-time and historical drifter data.

# LDL's ERDDAP
Easi

ier access to drifter data

ERDDAP > tabledap > Data Access Form o

bataset Title: Lagrangian Drifter Laboratory at Scripps Institution of Oceanography 2019 MISO-

' BOB Drifter Data I 5553

ACTIVITIES

* Over 1,250 drifters posted daily onto GTS under I0BX02 KWBC
and IOWX02 KWBC in BUFR TM315009

* GUI websites and M2M RESTful API for direct data access

* Alternate formats such as Google Earth KML and KMZ with link
back to ERDDAP made available for specific applications.

* ERDDAP datasets with associated DOl and publications for
scientific community

* LDL ERDDAP Data Access Portal of science driven dataset
with accompanying publication (DOI available shortly)

* Real-Time LDL KML for NOAA GeoCollaborate Dashboard
with associated ERDDAP plots and data access for GTS

quality-controlled sensor data
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WMO/IOC Value Chain
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Enablers

Research and development
Standards and best practice
Regional approaches
Capacity development

In 2020 The Lagrangian Drifter Lab submitted their application
to be formalized as a Data Assembly Center (DAC) under

GOQOS for their role in the drifter data stream.
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