MOOS Results: CIMT Deployment

The MOOS technology roadmap includes a number of field deployments that serve as project milestones. The third such field deployment took place in June 2004, when MBARI put out a MOOS mooring in conjunction with the Center for Integrated Marine Technologies in Santa Cruz. This deployment is remarkable in that it is the first end-to-end system test of MOOS, and also that it is the first MOOS deployment with the stated objective of scientific data return (in addition to its engineering data products).

Scientific Objectives

The science mission for the CIMT deployment is focused on bloom formation inside Monterey Bay; the mooring is located where blooms potentially reach their maximum levels. Once water enters the bay, it slows and stratifies leading to optimal conditions for phytoplankton growth. This stratification acts to select for taxonomic groups (pennate diatoms, dinoflagellates) that are capable of producing toxins that are harmful to humans. Collectively, an array of such moorings may allow Monterey Bay to serve as a useful microcosm for the California coastal upwelling system.

Technical Objectives

The technical objectives of the CIMT deployment are two-fold. It is an opportunity to temper and refine MOOS technologies that have already been independently tested in previous milestone deployments. In addition, it is a test bed in the sense that the system demonstrates a greater degree of integration than in previous deployments and includes a number of new features.  Platform self-configuration using instrument pucks, self-describing data streams, and the Shore Side Data System are among the most visible features showcased by the CIMT deployment. Additionally, the deployment is an opportunity to allow operations personnel to evaluate the MOOS system from an operational perspective and provide feedback to the development teams. 

Deployment Details

The deployment consists of a one-year deployment in shallow water (70m) near the Santa Cruz bight in the Monterey Bay. The mooring is configured in an upper water column configuration, i.e., without the OEM cable or benthic instrument nodes. The mooring is instrumented with at variety of sensors: CTDs (0,10,20, 40, 55m), MBARI ISUS nitrate, pCO2, ADCP, fluorometer, backscatter, photoradiometers, wind speed and direction and relative humidity. Most science instruments are sampling at 10-minute intervals. In addition there are a number of engineering data streams to provide performance metrics for the power system, controller and software infrastructure. 

Data telemetry is received several times per hour over a 900 MHz radio link, totaling an estimated 4.5 Mbytes/day. Leveraging the advantages of self-describing data streams, the Shore Side Data System makes the data available as soon as it is received. Users can access the data using web browsers, through which basic time-series plots are provided. SSDS also provides application program interfaces (APIs) to allow software agents to extract archived data, process them, and archive the resulting data products.
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		Instrument		Function		Mfg		Model		SSDS Device ID		Sample Interval (s)		Location

		Metsys		Wind Speed
Wind Dir
Relative Humidity
Barometric Pressure		MBARI		Metsys		1321		600		tower

		ADCP		Ocean Current		RDI		Workhorse		1267		600		5mCage

		Spare		-		-		-		-		-		-

		Spare		-		-		-		-		-		-

		Serial CTD		Conductivity
Temperature
Depth		Seabird		SBE-37SMP		1314		600		elevator

		Inductive CTD 10m		"		Seabird		SBE-37IMP		1318		600		10mCable

		Inductive CTD 20m		"		"		SBE-37IMP		1317		600		20mCable

		Inductive CTD 40m		"		"		SBE-37IMP		1316		600		40mCable

		Inductive CTD 60m		"		"		SBE-37IMP		1315		600		60mCable

		Nitrate		Nitrate		Satlantic		ISUS		1268		600		elevator

		CO2		pCO2		MBARI		Gashound/SOON		-		600		tower

		Radiometers		Downwelling 
Irradiance (Lu)		Satlantic		OCR3000		1320		600		tower

		Radiometers		Downwelling 
Irradiance (Lu)		"		OCR3000		1326		600		5mCage

		Radiometers		Upwelling 
Radiance (Ed)		"		OCR3000		1312		600		5mCage

		Radiometers		Downwelling 
Irradiance (Lu)		"		OCR3000		1324		600		10mCage

		Radiometers		Upwelling 
Radiance (Ed)		"		OCR3000		1325		600		10mCage

		Fluorometer		Fluorescence		Wetlabs		ECO-FL		1279		600		elevator

		Backscatter		Optical Backscatter		Wetlabs		ECO-BB		1301		600		elevator

		Locator		Position (lat/lon)		MBARI		Orbcomm/SOON		1323		300		tower

		GPS		Position (lat/lon)		Garmin		GPS16/17		1313		600		tower

		Primary Radio		Data Telemetry		Freewave		FGR-115WC		-		-		tower

		Secondary Radio		Maintenance
Telemetry		Freewave		FGR-115WC		-		-		tower

		Shore Radio		Telemetry		Freewave		FGR-115C		-		-		-

		Power System Data		Power System
Status		MBARI		-		1322		-		-

		MMC Housing Monitor		Mooring Controller Housing 
Temperature, Pressure, Humidity, Mooring Turns		MBARI		-		1300		-		MMC

		MMC Node		Mooring Controller Software Status		MBARI		-		1299		-		-

		Pager Reset		Remote reset		MBARI		-		-		-		-
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