
The principal open-ocean ship for theV7 process study will serve atmospheric, oceanic, and air-sea interaction functions.  The atmospheric measurements will build upon experiences from the EPIC2001 intensive field phase and the subsequent series of measurements in the associated with the annual recovery cruises (Stratus03, Stratus04, ..) for the WHOI buoy at 20 S 85 W.  These projects featured a suite of in situ and remote sensing systems for measurements of surface fluxes, aerosols, PBL, and cloud macrophysical/microphysical properties.  Compared to the EPIC2001 study on the NOAA Ship Ronald H. Brown (RHB), we anticipate expanding the measurement capabilities significantly in the areas of aerosols, trace gas fluxes, and spatial/microphysical sampling of clouds.  The capabilities to study aerosol-cloud indirect effects will be much more comprehensive and cloud microphysics will be improved by going to a motion-stabilized and higher frequency Doppler radar.  
To meet both oceanographic and meteorological objectives, V7 will emphasize large scale spatial sampling in the form of two ‘radiator’ or ‘lawnmower’ patterns consisting of a series of 2˚ by 5˚ legs to map an area from approximately 85 – 75 W and 27 – 17 S (see figure XX).   A second objective will be to change out the WHOI buoy at 20 S 85 W and perform a 6-day ship-buoy intercomparison at that site. The cruise will be about 35 days and cover roughly 10,000 km.  Large-scale spatial sampling of the atmosphere will be accomplished by moving the ship while local spatial sampling will come from two scanning radars (the RHB C-band and the NOAA-K).  For the atmosphere, the large scale spatial sampling will be convolved with temporal variability.  The local scale (a circle of radius of about 25 km) will be sampled on 10-min time scales.  The remainder of the remote sensors will be principally vertically-pointed systems for PBL and cloud profiling .  Aerosol and chemical measurements will be designed to study aerosol-cloud interactions and links between aerosols and local biological/chemical sources versus far-field sources.  Flux measurements are intended to determine the surface heat, momentum, and mass exchanges for both oceanic and atmospheric boundary-layer processes.
	Table 1.  Instruments and measurements for the ship-based cloud microphysics and PBL properties in clouds during VOCALS proposed study.

	Item
	System
	Measurement

	1
	ETL turbulence cluster
	Direct covariance turbulent fluxes

	2
	Near-surface meteorology (SST, Ta/RH, U)
	Bulk turbulent fluxes

	3
	Fast chemical sensors (U Hawaii, U Colorado)
	Direct covariance Ozone, DMS, CO2 fluxes

	4
	Pyranometer/Pyrgeometer, BNL PRP
	Downward solar and IR  radiative flux

	5
	Ceilometer
	Cloud-base height

	6
	S-band Doppler radar
	Precipitation profiles

	7
	915-MHz wind profiler
	PBL 3-D winds, inversion height, clouds

	8
	94-GHz Doppler radar (UMDCR)
	High resolution Doppler spectra, cloud and precipitation microphysics and dynamics

	9
	23, 31and 90 GHz microwave radiometer
ETL Ground PSR
	Integrated cloud liquid water

Integrated total water vapor

	10
	Riegl Laser wave sensor
	Ocean surface wave height/period

	11
	Precipitation spectrometer
	Drizzle droplet size spectra

	12
	Texas AM Aerosol system

PMEL aerosol/chemistry
	Aerosol size distributions, chemistry

	13
	35 GHz Scanning Doppler cloud radar (NOAA/K)
	Cloud microphysical spatial properties

	14
	Doppler lidar (NOAA ETL)
	High resolution aerosol motions and scattering

	15
	Ronald H. Brown C-band radar

	Precipitation spatial structure
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