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ABSTRACT

The Portable Automated Mesonet II (PAM II) is a network of automated remote weather stations developed
by the National Center for Atmospheric Research (NCAR ) for measuring wind speed and direction, atmospheric
pressure, temperature, humidity, and precipitation. The atmospheric pressure is measured with a pressure trans-
ducer connected to the central opening of a round disk—the pressure port. Wind tunnel tests were conducted
to determine wind effects on the atmospheric pressure measured with this port. Three port designs were tested
in the wind tunnel and their performances were compared. It was found that the two with symmetric edges
performed the best at high wind speeds. The expected pressure errors were evaluated for normal PAM 11 operation
and were generally found to be less than the rms error in the pressure transducers. For special circumstances
where these pressure errors cannot be neglected, the wind tunnel data and the procedures discussed here can
be used to make appropriate corrections if the horizontal and vertical components of the wind velocity at the
height of the pressure port are measured. Results of this study should be of value to those who intend to use
PAM II or other systems to make measurements in severe storms such as tornadoes, hurricanes, downbursts,

or mountain downslope winds.

1. Introduction

PAM (Portable Automated Mesonet) is a network
of computerized automated remote weather stations
developed and used by the National Center for At-
mospheric Research (NCAR ) for measurement of the
horizontal wind speed and direction, atmospheric
pressure, temperature, humidity, and precipitation.
The first generation of PAM (PAM 1) was used to study
thunderstorms, squall lines, tornadic storms, hailstorms
(Fujita and Wakimoto 1982), severe downslope winds,
air quality, wind shear, weather modification effec-
tiveness, and fog during the period between 1976 and
1982 (Brock et al. 1986). A second-generation PAM
(PAM II) was developed in 1981-82 and first deployed
in 1983.
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The main difference between PAM II and PAM [ is
that they operate with different communication sys-
tems. The PAM I remote stations communicated data
by direct ultra-high-frequency (UHF) radio links to a
45-m high repeater, or relay station, in the field that
transmitted the data to a base station. The remote sta-
tions were set up in line of sight and within 25 km of
the repeater. The PAM II stations transmit data to one
of the National Oceanic and Atmospheric Adminis-
tration’s (NOAA) Geostationary Operational Envi-
ronmental Satellites (GOES), and these satellites serve
as the repeater that relays data to the NCAR base sta-
tion. Because the GOES satellites are orbiting at a
height of 36 000 km, the remote stations can be placed
at any distance apart that the experiment’s logistics
can support.

Brock et al. (1986) described and analyzed the PAM
H system for providing surface mesoscale data for the
research needs of the atmospheric science community.
In both PAM I and II, the atmospheric pressure is
measured by a pressure transducer connected to a port
that consists of a horizontal disk having a center open-
ing on the lower face of the disk to sense the “undis-
turbed” or “true” atmospheric pressure. Figure 1 is a
schematic of the pressure port.






