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Model 4000 miniSODAR

Operated at LAX 
The miniSODAR is the remote sensing device that produces the highest resolution and most accurate data in the lowest 200 meters of the atmosphere.  It is in this region that most of us live and into which most of the air pollution is emitted.  One of the most effective graphical displays of these data is the time height cross section of the horizontal winds.  The time height cross section shown below was obtained at the SCAQMD wind profiler / RASS site at Los Angeles International Airport (LAX). The complex structure of the wind flow at this location is depicted over a one-hour period.  The horizontal wind field transitions from the undisturbed Easterly winds through out the column of air above the miniSODAR antenna to the low level Westerly winds growing vertically in the air column as the sea breeze develops. The high-resolution (5 meter reporting increment) wind profiles reveal the complex structure that would not be detected with coarser sampling or averaging times.
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Time-Height Plot of the Horizontal wind field

It is easy to visualize the change in the horizontal winds in 5 minute time increments and 5 meter height increments.   It is clear that surface based measurements (i.e. at an altitude of 10 meters) are not sufficient to characterize the effects of the wind on dispersion of a pollutant.  This wind flow pattern will also not be sufficiently detailed using the radar wind profiler wind measurements. The total wind structure below 175 meters is fully revealed through this information.
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The mixing structure is also visualized using a time history plot of the received  miniSODAR facsimile display 

signal intensity from the miniSODAR vertical beam.  These data are collected as part of the standard data set.  This presentation is called a facsimile display. The facsimile display is a gray scale presentation of the signal intensity recorded from the vertical beam.  The darker presentation in this display corresponds to the stronger signals.  The actual graph is corrected so that the darkness of the signal graph is related to the intensity of the atmospheric turbulence.  Equivalent gray scaled signals are independent of altitude and only representative of the intensity of the atmospheric turbulence. These signals are produced by the interaction of atmospheric turbulence with the sound waves emitted by the miniSODAR.  This highlights the mixing efficiency of the atmosphere and can be used for a direct measurement of the mixing height.  In this case the facsimile display shows the development of the internal boundary layer that results from the onset of the sea breeze condition.  

One additional feature of the facsimile display is important to note.  If there is an interfering signal the period of time during which the interference occurs will be depicted as a completely white regions.  In this manner the facsimile display is an extremely powerful diagnostic tool.  The miniSODAR was operated while the Radian RASS was operating continuously.   While this is only a small portion of the operational period it is clear that the RASS does not interfere with the data collected by the miniSODAR.  In fact no interference was observed throughout the entire monitoring period.  

The miniSODAR was operated at LAX from mid-April 1999 until mid-June 1999.  The data shown previously are from that period. During the operational period LAX airport conducted its normal operations with aircraft taking off and landing every few minutes.  The varying background noise levels due these operations have little effect on the performance of the miniSODAR because each range gate within each pulse (and of course each pulse)  is processed separately.  When the background noise conditions are high the signal to noise rations are too low and the intensities are too high.  This combination allows the algorithm to reject these data and later accept the atmospheric data.

The following is a sample wind table produced by the miniSODAR.  The wind table consists of a six-line header with information about the sampling time interval and the system parameters used to collect these data.  Of particular note are the status of the antenna (antenna status) and the status of the AC (AC status).  For this particular system there was no antenna monitoring board consequently the reported status is an antenna fault and no UPS link as indicated that the AC status is OFF.  When these devices are added to the system they are reported correctly.

The wind data are the presented from the highest altitude to the lowest altitude.  The data columns are arranged from right to left as:  the horizontal wind speed, the horizontal wind direction, the vertical velocity, the standard deviation of the  vertical velocity, the intensity of the vertical beam received signal, the gust wind, the gust wind direction, the u component wind speed, the u component standard deviation, the number of u component data samples, the intensity of the u component, the signal to noise ration of the u component, the v component wind speed, the v component standard deviation, the number of v component data samples, the intensity of the v component, the signal to noise ratio of the v component, the number of w component samples and the w component signal to noise ratio. 
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Finally the data from LAX was examined in terms of its data recovery rate as a function of altitude. The month of May 1999 was examined using the ASC developed PADS 

software package.  During this time period the miniSODAR was configured to sample to an altitude of 250 meters instead of its normal 200 meter maximum.   It is clear that at 150 meters 80% of the data was recovered and at 175 meters 70% data recovery was achieved.  
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During the past year ASC improved the performance of the miniSODAR using improved filtering techniques. The result has been an improvement in the data recovery rate at all altitudes.   This modification is included in all systems.  
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