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MOTIVATION OF THE WORK RESEARCH PLAN

Estimation of the atmospheric refractivity variations In order to achieve the objectives proposed the following research plan is considered. This plan is reviewed after each
in the lower part of the atmosphere from radar phase task in view of the results obtained.
measurements of stationary targets returns with enough

temporal and spatial resolution.
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Recently it has been shown that refractivity can be
obtained from radar phase measurements with a high
spatial and temporal resolution about flat terrain [1, 2]:

Bibliographical review
Analysis and improvement of wave
propagation models

Acf [ , Evaluation of technological resources
o(r,t) = 2mft = T /o n(r,t)dr (1) Planning of measurements campaign
Implementation of the algorithm
Analysis of the algorithm and
comparison with others
Dissermination of the results (Thesis)

In particular, it can be obtained from measurements
of phase variation between responses from stationary
targets at different time instants:
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Remaining challenges are to estimate the refractiv- | N@ISUNLY-NGEWNIVA-NRIOINNOI B0l YN 5 RESULTS & DISCUSSIONS

ity about complex terrain taking into account height
variations between radar and targets, vertical gradient
variations and the Earth’s curvature [3].

In order to resolve the integral equation, it is necessary e Data processing from returns: (I1,Q) data.
to characterize the length and the height of the ray path

above the Earth’s surface using the equivalent Earth’s
model (Fig. 1-2).

It is of importance in numerous fields, such as:
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initiation of severe storms and deep convections Oh
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[4] where o Characterization of the variability of the targets
e FElectromagnetic wave propagation coverage pre- 5 5 5 S from the measured phase removing the atmo-

diction, where in this case, it is important to reduce L7 = (Erthg) +(Erth )" =2(Er+hi) (E+hr) cos( E_T) spheric variations: stationarity index (SI).

interference between nearby stations and to ensure (6) e
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Figure 1: Initiation of two-way parabolic equa- S Figure 10: Variability of the ground target returns.
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\ o Estimation of refractivity about flat terrain: com-
RN parison with a surface station shows excellent

THESIS OBJECTIVE agreement.

Figure 3: Curved path of the  Figure 4: GStraight path of
ray along the earth’s surface. the ray along the modified ﬁ:::?zw;"

The objective of this thesis is to improve the actual al-
gorithms for estimating refractivity by means of weather

radar data. With this purpose the work lines considered
will be:

earth’s surface.

Refractivity (N-Units)
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e A search method of stationary targets independent A R -
Of the atmospheric ConditionS. For thlS purpose’ a T'he time between two consecutive scans ShOUld be set to o R e (U‘?T.g(; T
variability index based on dual polarization mea- the height of the targets over the Earth’s surface and the Figure 11: Radar Refractivity vs. Surface Weather Station.

surements, which depends only on the movement distance between them and radar in order to:

of the targets, was defined as: e Estimation of horizontal and vertical gradient re-

e avoid that the phase wraps 27 rad between two
P P fractivity about complex terrain. As the algo-

1 M consecutive scans.
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