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A Simulation for Deployment of ARGO Floats

Eitarou OKA * 2

The ARGO project started in 2000. In this international project, approximately 3000 profiling floats will be deployed
in the world ocean in several years to build a real-time monitoring system of the upper and middle layers of the ocean
for long-term weather forecasts and climate predictions. In Japan, Frontier Observational Research System for Global
Change and Japan Marine Science and Technology Center (FORSGC/JAMSTEC), the main organizations for imple-
mentation of the ARGO project, will deploy approximately 400 floats in the western tropical and North Pecific and a
part of the tropical Indian Ocean. In order to deploy many floats efficiently using limited cruises available and let them
distribute as uniformly as possible, FORSGC/JAMSTEC is performing a simulation of float deployment using output
data of velocity of an ocean general circulation model (OGCM), and decides the locations of deployment based on its
result. Method and application of thissimulation are briefly explained in this report.
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Fig. 1 Main areas (areas surrounded by black lines) of deployment of profiling floats by Japan in the ARGO project. Number of floats needed to fill

each area with average spacing of 300km is shown.
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Fig. 2 Changesin position (colored lines) for three years of ARGO floats deployed uniformly in the western tropical and

North Pacific, obtained by the simulation. Locations of deployment are shown by dots. Color of lines indicates the
direction of shift; red is for between north and east, blue east and south, light blue south and west, and orange is for
between west and north. In the simulation, 25 floats were initially distributed uniformly in each 1° < 1° box centered
by dot, and their movement for three years from 1 January was computed. Their loctions at three years were aver-
aged for each box. Green and brown regions indicate lands and areas shallower than 2000m in the OGCM, respec-

tively. Black, thick lines show the main areas of Japanese deployment of ARGO floats.
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Fig. 3 Ratio (%) of number of ARGO floats existing in each 5° X 10° area at three years after deployment to that at the time of deploy-
ment, based on the computation shown in Fig.2. Green and brown regions indicate lands and areas shallower than 2000m in the
OGCM, respectively. Black, thick lines show the main areas of Japanese deployment of ARGO floats.
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Fig.5 Scheduled locations (circles) of Japanese deployment of ARGO floats in the west-
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Fig. 6 Simulated distribution at three years after deployment of the ARGO floats (circles) which are scheduled to be deployed in

MR02-K02 cruise of R/V Mirai in February 2002. In the simulation, 100 floats (dots) were initially distributed uniformly in each
1°X1° box centered by the location of deployment, and their movement for four years from 25 February was computed. The
floats which entered the region at 41° —43° N, 142° — 150° E surrounded by red lines during the four years were removed (See the
text for details). The circles and dots are colored differently among boxes. Green and brown regions indicate lands and areas
shallower than 2000m in the OGCM, respectively. Black lines show the main areas of Japanese deployment of ARGO floats.
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Fig. 7 Distribution around Japan of annual mean of the OGCM velocity (bluelines) at Level 1 (top layer at 5-m depth) used in the simula-

tion. Starting points of the velocity vectors are shown by dots. Green and brown regions indicate lands and areas shallower than
2000m in the OGCM, respectively. See the text for the region at 41° —43° N, 142° —150° E surrounded by red lines.
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Fig.8 Expected value of number of ARGO floats existing in each 3° x3° grid at the end of fiscal year 2003 (end of

March 2004), obtained by the simulation. This is computed for the floats (circles) which are scheduled to be
deployed by Japan in the western tropical and North Pacific during the fiscal year 2001. In the simulation, 100
floats were initially distributed uniformly in each 1° < 1° box centered by the location of deployment, and their
movement from the scheduled dates of deployment was computed. The parking depth of floats was 2000m, but
it was 1500m for those deployed south of 8" N along 165" E and at 2°S—0°, 175° —160° W. The expected
value was obtained by dividing number of the floats existing in each 3° x3° grid at the end of fiscal year 2003
by 100. Black lines show the main areas of Japanese deployment of ARGO floats.
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