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M OTIVATION OF THE WORK
Knowledge of the refractivity variations in the lower
part of the atmosphere with enough temporal and spatial resolution in order to:
• Forecast convective initiation and boundary layer
processes [1].

N = 77.6 Tp + 37.3 × 105 Te2
e: water vapor pressure (hPa) -> moisture
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• Digital elevation model of the terrain:

• Digital elevation model over hilly terrain.

• Refractivity variations along the path between the
radar and the targets (R(t)) show an excellent
agreement with refractivity derived from weather
stations.

• High-Resolution refractivity variations between
targets (∆R(t)) show a good agreement with refractivity from weather stations:

• Vertical gradient variations show a good
agreement with gradient derived from AERIBAGO
interferometer.

• Vertical gradient variations show a good performance with vertical gradient variations derived
from two weather stations.

T: temperature (K)
P: atmospheric pressure (hPa)

• Model the radio wave propagation using the parabolic equation [2].
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n: refractive index, N = 106 (n − 1)

T HESIS OBJECTIVE
Recently, it has been shown that refractivity can be
obtained from radar phase measurements using stationary target returns with a high spatial and temporal
resolution about flat terrain and zero vertical gradient
[3, 4]:
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Remaining challenges are:
• Estimate the refractivity about complex terrain
taking into account height variations between
radar and targets, vertical gradient variations and
the Earth’s curvature [5]:
4πf
φ(r, t) = 2πf t =
c
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– In the lower part of the atmosphere, a linear decrease of the refractive index with the
height can be assumed:
∂n(hR , t)
n(r, t) = n(r, hR , t) + (h(r, t) − hR )
∂h
– It will be necessary to characterize the length
of the ray path R(t) and its height h(r,t)
above the Earth’s surface using the equivalent
Earth’s model.
• A search method of stationary targets independent
of the atmospheric conditions. For this purpose, a
variability index based on dual polarization measurements, which depends only on the movement
of the targets, was defined as:
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• R. Nocelo and V. Santalla. "Horizontal and vertical gradient refractivity
variations from radar phase measurements". In the 2017 IEEE International Radar Conference, Seattle, USA, May 2017.
• R. Nocelo and V. Santalla. "Joint estimation of the horizontal refractivity
and the vertical gradient variations from radar phase measurements".
Submitted to Quarterly Journal of the Royal Meteorological Society, May
2017.

• A trade-off between spatial resolution and accuracy of the results should be achieved.
•

R. Nocelo and V. Santalla. "High-Resolution refractivity retrieval from
radar phase measurements over hilly terrain". Submitted to Remote Sensing Journal, June 2017.
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