RESUMO

A principal fonte de erro nas modernas técnicas
geodésicas espaciais é a ma modelagdo do atraso tro-
posfeérico, denominagdo dada ao atraso sofrido pelas ondas
rddio ao propagarem-se na camada electricamente neutra
da atmosfera. De um modo geral, sdo consideradas duas
componentes, a hidrostatica (ou seca) e a humida, cada uma
das quais pode ser interpretada como o produto do atraso
sofrido no zénite por uma fungdo de mapeamento, que
modela a dependéncia do dngulo de elevagio do atraso
troposférico.

Neste trabalho, é analisado o rigor obtido por quatro
modelos de determinagéo da componente hiimida do atraso
troposférico. Usando dados de balées meteoroldgicos, a
partir dos quais se geraram valores de referéncia, conclui-
-se que a exactiddo destes modelos é, de um modo geral,
insatisfatoria. Assim, ndo é aconselhavel a utilizacdo isolada
de modelos para correc¢do da componente hiimida do atraso
troposférico, na andlise de dados de técnicas espaciais, se
pretendermos obter precis@o no posicionamento superior a
alguns centimetros.
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ABSTRACT

The principal limiting error source in modern space
geodesy techniques is the mismodeling of the delay experi-
enced by radio waves in propagating through the electri-
cally neutral atmosphere, usually referred to as the tropo-
spheric delay. This propagation delay is generally split into
hydrostatic (or dry) and wet components, each of which
can be described as a product of the delay at the zenith and
a mapping function, which models the elevation depend-
ence of the propagation delay. ‘

We assessed the performance of four prediction models
developed to determine the wet zenith delay component of
the tropospheric delay. Using ray tracing from radiosonde
data as “truth”, we concluded that the accuracy of these
models is generally poor and that we can not rely on pre-
dictions from models to correct the effect of the tropospheric
wet delay in the analysis of space geodetic data, if we want
to achieve positioning accuracies at the few-centimetre level
or better.
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INTRODUCTION

The radio signals used by modern space geodetic tech-
niques propagate through the earth’s atmosphere — spe-
cifically through an ionized layer, the ionosphere, and a
layer that is electrically neutral, composed primarily of the
troposphere and stratosphere, referred to as the neutral at-
mosphere.

The ionosphere affects the propagation of the radio sig-
nals causing essentially a retardation of the modulation of
the carrier wave, the group delay, and an advance of the
carrier phase, the phase advance. These effects are equal
in magnitude but opposite in sign. The ionospheric effect
is proportional to the total electron content along the signal
path and inversely proportional to the square of the fre-
quency of the carrier. For dual frequency space techniques,
this frequency-dependent property of the ionosphere (dis-
persion) allow us to combine linearly signals simultane-
ously transmitted on two frequencies and eliminate its ma-
jor influence. The residual error can be neglected in most
geodetic applications.

Unlike the ionized part of the atmosphere, the neutral
atmosphere is essentially a nondispersive medium at fre-
quencies below about 30 GHz (except for the anomalous
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