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ommercial cellular communication link

see Leijnse et al. (Water Resources Research, 2007a,b)




Rainfall maps
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Interpolation

Data assimilation
(with radar data)

Information on

errors

In The Netherlands (35,000
km?):

12,000 links
average length 3-4 km
(i.e. 1 km per km?)

denser In urban areas, less

dense In rural areas




[ of error

Microstructure of rain (deviation from
deterministic R--k relation and DSD variation

along path)

Macrostructure (variation of rainfall intensity along
the path combined with a nonlinear R--k relation)

Infrequent sampling or averaging of attenuation
data

Rounding of received powers to the nearest dB
Wet antenna attenuation




Power-law R--k relation fits (and deviations)

10 GHz 30 GHz




Power-law R--k relations
R=ak’




measurements

DSD data from BBC2 campaign (May 2003, 26
hours of rain)

Time series of arrival times and diameters of
drops

Taylor’'s hypothesis and measured wind velocity
250-m resolution DSD profiles

Simulated link signals for various link lengths and
frequencies




Errors in retrieved rainfall intensities (bias)




Errors In retrieved rainfall intensities
(uncertainty)




Link signal simulation
X-band scanning
radar, r=120 m,
t=16 s
Used 217.5°radial
1.5 years of data

Convertedto R
using R--Z power
law

Simulated link

signals using power-
law R--K relations

ina radar dats




Errors In retrieved rainfall intensities

Temporal sampling strategies:
Continuous: sampling with a high frequency
Averaged: attenuation Is averaged over 15 minutes
Intermittent. one sample every 15 minutes

Rounding of received power:
O dB: no rounding of received power
1 dB: rounding of received power to nearest dB




vet antenna covers)

Wet antenna attenuation computed using thin-layer
approximation




net antennas,

corrected)




Commercial microwave links offer great potential
for measurement of rainfall in large parts of the
world

For optimal use of commercial microwave link
data It Is necessary to have information on
measurement errors

Effects of rainfall variability are limited if the link
length and frequency are chosen correctly (=5 km
and ~35 GHz)




(2)

For these settings (i.e. ~5 km and ~35 GHz), the
effects of averaging in time and rounding of signal
power are limited

The intermittent sampling strategy should
preferably not be used

The estimation of precipitation is affected by
wetting of antenna covers, for which correction Is

necessary




Questions?
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