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ABSTRACT

A 35-GHz dual-polarization propagation link (DPPL) is described and initial measurements are presented.
The instrument is essentially a small, low-power, portable, dual linearly polarized pulsed radar that provides
differential attenuation measurements along a short propagation path in rain. Alternate vertically and horizontally
polarized pulses are transmitted at a 2200-Hz pulse repetition frequency (PRF). Rain attenuation measurements
are made by range gating a passive comer reflector located some distance from the DPPL. Deployment logistics
are considerably simplified relative to a standard unidirectional propagation link.

Using the ratio of horizontal to vertical received power to determine the differential attenuation reduces the
sensitivity to instrument fluctuations since transmitter and receiver drifts slower than the PRF will be cancelled
out. This greatly relaxes the calibration and stability requirements on the hardware. Simultaneous measurements
of differential attenuation in rain by the DPPL and of rainfall rate with a ground-based rain gauge demonstrate
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the feasibility of this technique.

1. Introduction

There is a clear need on the part of the hydrological
remote sensing community for the capability to mea-
sure spatially averaged rain rate with both high preci-
sion over short timescales and long-term absolute ac-
curacy. For example, ground truth validation has been
identified as a key requirement of the science effort
associated with NASA’s Tropical Rainfall Measuring
Mission (TRMM) (NASA 1994). This will require a
ground truth capability for spatially averaged measure-
ments on short timescales in order to reduce the tem-
poral and spatial decorrelation uncertainties inherent in
satellite—surface intercomparisons. Long-term accu-
racy on the part of the ground systems is also desirable
in order to moenitor TRMM performance over the
course of the mission. In both respects, the DPPL
should be a useful tool for validation of the instanta-
neous 4 km X 4 km spatially averaged measurements
by the TRMM precipitation radar. As another example,
the measurement of spatially averaged rain accumula-
tion over longer timescales, but with very stable ab-
solute calibration, is an important component of global
climate monitoring over the tropical oceans due to the
scarcity of surface meteorological radars there. Here an
important design consideration is the ease (and cost)
of deploying a network of instruments at numerous re-
mote island sites. The 35-GHz dual-polarization prop-
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agation link (DPPL) presented here provides all of
these capabilities in a small, highly portable, easily de-
ployed, and relatively inexpensive package. It should
be a valuable supplement to the existing network of
surface radars in the Tropics. The DPPL will also be
useful as a source of information about the basic spatial
and temporal variability of rainfall over 160-m to 1-km
scales.

Conventional unidirectional microwave propaga-
tion links typically use a transmitter instrument at
one end of the link and a receiver at the other end.
Both ends of the link require power and a conirolled
environment to protect the instruments and to stabi-
lize the sensitive electronics. The receiver end is gen-
erally located higher above the ground in order to
eliminate multipath effects. The receiver also usually
includes a data acquisition system and some form of
data communication. In the case of the DPPL, the
transmitter and receiver are housed in a single enclo-
sure that can be located near ground level without
significantly compromising performance. Power, en-
vironmental control, and data communication are
only needed at the instrument end of the link. A pas-
sive corner reflector is deployed at the other end with
a simple open-sided tarp for protection. The tarp is
large enough to keep the corner reflector dry during
rain, maintaining its differential radar cross section.
Best link performance is achieved with the corner
reflector elevated at least a beamwidth up above the
ground clutter, similar to the receiver end of a uni-
directional link. However, the fact that the corner re-
flector is passive can greatly simplify this deploy-
ment requirement.






