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INTRODUCTION

In order to improve water resources quantification and
sustainable management the accurate and high resolution
estimation of spatial and temporal distributions of pre-
cipitation is still an important issue. The attenuation of
microwave signals of cellular networks offers a completely
new and highly innovative method to quantify ground-
level precipitation. The joint virtual institute “Regional
Precipitation Observation by Cellular Network Microwave
Attenuation and Application to Water Resources Manage-
ment” (PROCEMA) aims at the development, optimization
and exploitation of this methodology in hydrological and
meteorological sciences.

Within the PROCEMA project partners from Israel and
Germany and from different scientific fields work together
on this challenge. In their research program they focus
on development of algorithms for relating the attenua-
tion rate of cellular network back-haul link signals to
rainfall intensity and on development of algorithms to
convert line integrals into spatial rainfall fields. Further-
more experimental investigation on impact of atmospheric
conditions on microwave propagation and validation and
performance analysis of the methodology for applications
in water balance analysis and integrated pilot test site inter-
comparison will be carried through. PROCEMA particularly
addresses the scientific challenge of rainfall estimations in
mountainous environments, where both station- and radar
based techniques often fail. Therefore the methods under
development will also provide valuable supplementary data
in addition to established monitoring devices like radar, rain
gauges, and satellite measurements.

In this contribution the scope of the PROCEMA project
and the measurement systems under development will be
introduced.

DESCRIPTION

Together with the Institute for Meteorology and Climate
Research a polarimetric transmission measurement at fre-
quencies 22 GHz and 35 GHz is currently being set up. We
chose a monostatic configuration using a tetrahedral reflec-
tor to mirror the transmitted electromagnetic wave back
to the receiver. Total path length is 1000 m and the mea-
surement system is fully coherent and polarization agile.
Discrimination between reflected and transmitted energy
is achieved by timing control and range gating. Besides

attenuation in H- and V-polarization this system can also
record amplitude and phase noise (scintillations) produced
by the hydrometeors with a single-sideband bandwidth of
up to 25 kHz. It is expected that the noise statistics provide
significant information for both precipitation classification
and rain rate estimation.

In addition to the coherent transmission measurement
system data logging modules on selected commercial point-
to-point back-haul links are being installed. They will
record instantaneous values of transmit power and AGC
level to allow for a monitoring of the overall link at-
tenuation. The software behind was designed to record
averaged values every minute and send the data via FTP to
a dedicated server. With this data and algorithms already
existing or developed by the simulation team precipitation
maps of different kinds will be constructed.

The precipitation estimates obtained from data provided
by the new transmission measurement system as well as
from attenuation monitoring at back-haul links will be
compared, calibrated, and verified with data from collateral
meteorological measurements accomplished by the Institute
for Meteorology and Climate Research in research areas
nearby.
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