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GDP purpose

GDP: the principal component of the Global Surface Drifting 
Buoy Array, a branch of NOAA’s Global Ocean Observing System
(GOOS) and Global Climate Observing System (GCOS) and a 
scientific project of the DBCP.

Objectives:

Maintain a global 5ºx5º array of ~1300 satellite-tracked 
Lagrangian surface drifting buoys to meet the need for an 
accurate and globally dense set of in-situ observations: mixed 
layer currents, SST, atmospheric pressure, winds, and salinity.  
Provide data processing system for scientific use of these data.

These data support short-term (seasonal-to-interannual) climate 
predictions as well as climate research and monitoring.
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Current status of the global array



Evaluating the array for 5ºx5º coverage



Evolution of the array by basin



Evaluating the GOOS for SST

Note that this includes drifting and 
moored buoy and ship 

observations, but drifters dominate 
spatial coverage (note correlation 
between performance metric at 
right and # of drifters in array)

Figures courtesy 
H.-M. Zhang
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Evaluating the GOOS for SSV



57 per month = 684 per year

Mean age of drifter

Median age

160 per month = 1920 per year

Cost savings: ~$5.7M per year

Number of deaths per 1250 drifters per month



"Quit" drifters:
Manufacturer 2008 2009 2010 2011 2012 2013 2014 2015
Clearwater 217 213 162 155 199 388 459 421 
DBi * * * 364 298 715 >760 >422 
Marlin-Yug 856 634 963 * 962 * >389 *
Metocean 456 448 274 221 180 316 262 >238 
Pacific Gyre 598 346 345 235 227 498 >754 >539 
SIO        * * * * 201 482 579 >422 
Technocean 959 642 280 190 54 0 32 4 

Half-life of drifters (days)
Number of days after which half are dead, as function of deployment 

year. Excludes drifters “ran aground” and “picked up”

Bold: less than 200 days



Percent which lived <90 days
# quit at <90d divided by # deployed that year.  Includes Failed 

on Deployment

Bold: more than 10%. 

Manufacturer 2008 2009 2010 2011 2012 2013 2014 2015
Clearwater 11% 11% 25% 27% 12% 12% 14% 12%
DBi * * * 25% 9% 6% 4% 5%
Marlin-Yug 6% 0% 10% * 14% * 29% *
Metocean 5% 6% 5% 11% 17% 11% 14% 24%
Pacific Gyre 12% 16% 4% 5% 7% 3% 5% 2%
SIO        * * * * 4% 7% 8% 14%
Technocean 8% 4% 11% 31% 52% 90% 32% 26%



Drogue Half-Life (days)
Number of days after which half of drifters lose their drogue , as function of 

deployment year. 
Bold: less than 100 days.

Manufacturer 2008 2009 2010 2011 2012 2013 2014 2015
Clearwater 101 104 95 84 >293 >438 434 >431 
DBi * * * 279 227 243 228 >263 
Marlin-Yug 72 57 167 * 0 * 20 *
Metocean 269 224 77 89 115 207 217 >232 
Pacific Gyre 206 241 248 207 >228 241 229 206 
SIO        * * * * 66 >140 130 >149 
Technocean 33 63 74 154 >62 0 >14 0 



% with drogue off after <90 days
# drifters lose their drogue at <90d divided by # deployed that year.

2015: values through June. Bold: more than 25%.

Manufacturer 2008 2009 2010 2011 2012 2013 2014 2015
Clearwater 36% 30% 36% 39% 14% 5% 16% 0%
DBi * * * 25% 11% 12% 7% 6%
Marlin-Yug 41% 46% 40% * 43% * 71% *
Metocean 17% 26% 40% 45% 33% 14% 21% 6%
Pacific Gyre 22% 17% 10% 16% 21% 9% 16% 15%
SIO        * * * * 40% 23% 14% 20%
Technocean 78% 53% 46% 27% 33% 30% 44% 57%



deployments

A total of 878 drifters were deployed this year, compared to 1086 
last year and 1664 the year before (when the array had fallen 
below 1250 and needed to be replenished).  



Deployment plans for 2016-2017



Iridium transition plan
Purpose of transition:

• Provide timely data worldwide for ocean state estimation and numerical weather 
prediction.

• Include GPS, which provides hourly, highly accurate positions and allows real-time 
drogue detection.

• Cost savings.

Overview of process:
• Iridium SBD modems are purchased by the manufacturer
• Registration/activation of the modems: OAR @ PMEL (primary), SIO and AOML 

(secondary)
• Receipt of the data: SIO and AOML both email recipients. Two raw data archives 

will be maintained
• SIO provides decoded data to AOML, and assistance during implementation of 

decoding at AOML.
• SIO handles GTS insertion. AOML handles data screening for GTS removal.

GOAL: transition to 80% Iridium+GPS by mid-2019



% Iridium currently 
near 40% and 
increasing rapidly

Transition forecast in 
August 2014



Other significant advances

• Drogue presence using TTFF (from GPS)  has been validated as more 
robust than tether strain.

• Real-time drogue detection is being developed as more drifters 
transition to Iridium with GPS, thus allowing operational near-surface 
currents to be released  to the GTS.

• The positive effect of drifter’s SLP assimilation in NWP models was 
quantified  through a data denial experiment run by ECMWF.  Results 
of this DBCP Pilot Project have been published in BAMS (Centurioni et 
al., 2016).  The impact of the drifter data is also monitored 
operationally by NASA.  Drifters data have a very large impact on a per 
observation basis.



Research

Drifter trajectories used to diagnose 
eddy dissipation in the Agulhas 
Current system. Braby et al. (2016)

High-resolution 
distribution of M2 

tidal amplitude 
derived from high 
frequency drifter 

positions
Kodaira et al. (2016)



Research

Estimate of wind-driven ageostrophic
time-mean flow in the Pacific from 
drifter and Argo float observations, 
revealing larger values than found in 
earlier studies
Chiswell (2016)

Drifter trajectories used 
to evaluate the life cycle 

of Agulhas rings
Wang et al. (2016)



Elipot et al., 2016

New Product:
hourly drifter data (since Jan 2005)

includes error estimates for position, velocity

New version in development will include all data from beginning of 
program with sufficient temporal density, and will include hourly 

SST as well as hourly positions and velocities. 
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Half-life calculations
The half-life tells us how long it takes for 50% to die.  Unlike mean 
lifetime, which can’t be calculated until ALL are dead, we can 
calculate this once half are dead.

Simple example: 100 drifters are deployed, the half life is the 
number of days it takes 50 drifters to die

If more than half are still alive, we can calculate an “at least” half life:
1) For still alive drifters: use age (so far) instead of death age.
2) Calculate half-life using all ages.
3) Remove “still-alive” ages that are < half life.
4)   Repeat 2, 3 until all “still-alive” ages are > half life.


