6.  Meteorological Intercomparisons


a. Overview

In order to assess the performance of the buoy meteorological systems, two periods of

about 48 h were dedicated to buoy vs. ship intercomparisons. The first inter-comparison period

followed deployment of the WHOTS-8 mooring, and the second was prior to recovery of the

WHOTS-7 mooring. Hourly ASIMET data were obtained by intercepting the Argos PTT

transmissions from the buoy with an Alpha-Omega satellite uplink receiver and a whip antenna

mounted on a forward deck rail. Consistent receptions from both PTTs were obtained with the

ship standing-off at a distance of about 0.2 nm from the buoy. CTD casts to 200 m were

performed during the intercomparison period while holding station near the buoy. Due to substantial drift (2-3 nm) during CTD operations, and subsequent maneuvering to re-acquire a station near the buoy, the ship orientation was not always favorable for the meteorological systems. Although the quality of the comparison suffered during these periods, no buoy data

were lost since 6 h of buffered data are transmitted by the ASIMET logger PTTs each hour, 

As described in Sec. 2d, the shipboard meteorological system used for the intercmparison

was an AutoIMET system installed on the Hi'ialakai science mast by the UOP group. This

system provided barometric pressure (BP), air temperature (AT), relative humidity (RH),

shortwave radiation (SWR), longwave radiation (LWR), precipitation (PRC), and winds

(WNDU and WNDV) relative to the ship. GPS position data were recorded, but the

wind data were not corrected in real-time. The AutoIMET wind speed and direction were 

corrected to true (WNDN and WNDE, and WSPD and WDIR) using ship's heading and course and speed over ground recorded from the Hi'ialakai shipboard scientific data system (SCS) for the buoy comparisons. The

AutoIMET data, collected at 2 min intervals, were averaged to 1 hr for comparison with the buoy systems.

The AutoIMET AT, RH, PRC, SWR and LWR sensors were at approximately 14.5 m

above the waterline, but were not corrected for height (with the exeption of BP and WND). AutoIMET BP (14.1 m) was corrected to 3 m height to correspond to the buoy. AutoIMET WSPD (14.9 m) and buoy WSPD (3 m) were adjusted to 10 m using a neutral drag coefficient. Since the AutoIMET system did not include sensors for sea surface temperature (SST) and sea surface salinity (SSS), the Hi'ialakai shipboard systems were used. There were two sources of SST data, both taking in water from the bow intake. The SBE-38 probe was physically located near the intake, whereas the SBE-21 thermosalinograph (TSG) measured seawater that had been pumped from the intake to the Wet Lab at the aft of the ship. The SBE-38 was the preferred sensor for SST, whereas surface salinity came from the TSG. A correction of -0.2°C was applied for comparison with the buoy. Both SST and SSS data, available from the shipboard computer system at 10 sec intervals, were averaged to 1 h.


b. Shipboard Instruments

In order to assess the performance of the buoy meteorological systems, two periods of

c. AutoIMET Installation on the Hi’ialakai

The AutoIMET system was developed at WHOI to meet the need for improved marine meteorological observations from volunteer observing ships (VOS). AutoIMET is based on the ASIMET sensor suite and electronics, with the principal differences being a more compact physical configuration and the ability to interface with the NOAA shipboard environmental data acquisition system (SCS). For WHOTS-8, an AutoIMET system was installed on the Hi‘ialakai to supplement the shipboard meteorological system. This differed from the typical VOS installation in that

• sea surface temperature was not included. For the WHOTS-8 cruise, SST was obtained from the ship’s thermosalinograph;

• data were not relayed via INMARSAT; instead, a cable was run from the terminal output connector on the logger to a computer in the dry science lab on the Hi‘ialakai, and recorded at two minute intervals [image: image1.png]FILOT HOUSE BOUNDARY
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(instead of six minutes) for use in inter-comparisons and monitoring the system functions. One minute interval data was stored internally by the AutoIMET logger and downloaded after the cruise.

Figure 1: Plan of the pilot house top indicating approximate mounting positions of the AutoIMET sensors (PRC:precipitation; SWR/LWR: radiometers; BPR: pressure; HRH: humidity; WND: wind; and GPS: global positioning system logger.)

The AutoIMET configuration on Hi‘ialakai included five main components mounted on

the flying bridge (pilot house top) of the Hi‘ialakai (Figure ??). This area was not ideal

but was the only appropriate space available. This area was also shared with the NOAA/ESRL gas analysis station and some of the ship’s weather instruments. The proximity of the

Hi‘ialakai’s radar systems also limited the choice of positions available. The ship’s science

mast at the aft rail of the pilot house top has no rail and there was nowhere to fasten the aluminum mounting poles, nor any other place to secure the instruments up there.

The five components of the system were:

• a splash-proof housing with sensors for AT/RH, SWR and LWR;

• a second housing with a BP sensor and central data logger;

• a rain gauge;

• a wind sensor; and

• a GPS logger.

The best available location for mounting the radiometers and wind sensors was a small platform midships of the forward rail of the pilot house top. The two housings were mounted on the same side of parallel pipe sections with the radiometers and the AT/RH sensor above the logger/BP sensor on the port side of the platform, a location that minimized shadowing (Figs. 2 and 3). The wind sensor and GPS logger were mounted back to back on a pipe alongside the radiometer/BP position, on the starboard side of the platform, the distance separating the positions being limited by the proximity of the vessel’s S-band radar antenna, and available securing positions. Care was taken to minimize shadowing of or by the radiometer sensors. The rain gauge was mounted on the forward rail approximately midway between the midships platform and the port side of the flying bridge. The rain gauge electronics system is less sensitive to radar interference and the height of the ship’s X-band radar antenna above the position meant the rain gauge could be mounted here.  According to the Hi‘ialakai General Plan, the deck of the pilot house top is 12.6 m above the ship’s DWL (sea level) and positions of the AutoIMET components relative to this level were measured after installation. The calculated heights of the sensors above DWL are shown in the Table ??.

	ASIMET Serial numbers

	Instrument
	 Serial Number
	Height above DWL (m)

	GPS
	 ?
	14.50

	Wind vane 
	WND706 
	14.88

	SWR/LWR 


	PRC706
	14.79

	HRH 


	PRC706 
	14.24

	PRC 


	942
	14.72

	BPR 
	703
	14.13
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Figure 2:  AutoIMET sensors mounted on the flying bridge. Indicated and labelled are: PRC-- precipitation; BPR -- barometric pressure; HRH -- humidity; S/LWR -- radiometers; WND -- wind vane and rotor; GPS -- global positioning system; BATT -- battery pack (partly obscured).   Indicated in red are elements of the ship's meteorological system. The black structure intruding from the left is the platform of the ship's X-band radar antenna.
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Figure 3: View of the AutoIMET system from the starboard side of the flying bridge. Some sensors are indicated: WND -- wind vane and rotor; S/LWR -- radiometers; PRC -- rain gauge. Also visible are: GPS -- global positioning system logger (orange canister) and the ship's met system sensors (extreme right edge of the picture). The black structure on the left of the picture is the mounting platform for the X-band radar antenna.

Further constraints were the lack of points to secure the AutoIMET mounting poles.  The platform structure for the ship's met system provided some convenient places to secure poles. The forward rail, however, had no such points, and C-clamps attached to supporting stanchions were used to secure the rain gauge. These clamps can be seen in Figure 2.

Data from the AutoIMET system were made available in real-time in the science lab, using multiple laptop computers and the ships network, in order to assess performance of the WHOTS buoys relative to the ship (the GPS system logged internally, providing position data for post-cruise correction of the relative winds). AutoIMET data recorded by the central logger were captured by a data acquisition computer in the science dry lab. This computer, a Linux PC running Ubuntu, stored two-minute data records in hourly files, and also wrote out a cumulative data file that included all the data. These data were displayed graphically using a matlab script plotwhots.m which called three functions plot_complete_record.m, plot_day_record.m, and plot_hour_record.m to plot the complete record, the last twenty-four hours and the last two hours of the AutoIMET record in real-time. For comparison with other instruments, the ship’s SCS data acquisition system was set up to out put a text stream of data on the telnet port 23. This data stream (at 1 Hz) was then logged on a windows laptop and stored at thirty second intervals.

