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Experimental Study Of Double Freguency Method For
M easurements Of Rain Characteristics
Belov Ye, Khlopov G., Khomenko S., Linkova A., Rudnev G, Voitovych O.

Abstract — The results of experimental study of rain intensity
by double frequency radar are presented which confirm the
validity of the method proposed in the previous works.
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|. INTRODUCTION

Study of rain parameters is quite important for scientific
research in climatology, atmosphere physics etc. At present,
so called Z-1 relation [1] is widely used which is based on
correlation between intensity | (mm/h) and radar reflectivity Z
(mm®m?®) in the form Z = AI®. However the coefficients A and
B essentidly differ for various regions and depend on
precipitation origin that decreases the reliability of such
approach. That is why the use of double frequency radar is of
interest to increase reiability of the precipitation
measurements. But it is impossible to define three parameters
of widdy used gamma distribution of drop sizes
N(D)=NyD?-exp(-D/b), (D — drop diameter, No, @ and b —
distribution parameters) by measurements at two frequencies.
Soit isnecessary to use additional a priori information to fully
define inverse task. Particularly the combined double
freqguency method was proposed [2] based on using
correlation dependences between parameters of gamma
distribution and rain intensity [3] in the form a =al *° and
b=cl® (mm), wherea =38, b=042;, c=0148 and d =
0.38. The method permits to measure microstructure ran
parameters (No, a, b), take into account signal attenuation in
rain and diminate measurement ambiguity for small rain
intensity. The goal of the present work is experimenta
comparison of remote sensing data obtained by double
frequency method and contact measurements.

1. EXPERIMENTAL STUDY

To provide experimenta study of the proposed method the
double frequency incoherent radar (1 ; =82 mmand |, = 3.2
cm) was upgraded. It provides the value of radar constant

C, =C(l)/c(l,)= 7.4 and the range resolution AR = 150

m. Output radar signals are digitized and preliminary
processed in PC for the further signal processing by devel oped
software on the base of proposed method. Also the high-
performance rain gauge was developed on the base of
electronic balance to verify the data of remote sensing.

The one example of preliminary results of experimental
study is shown in Fig. 1, when the radar antenna was
vertically oriented and the first resolution cell is placed at the
height H = 750 m. The both dependencesin Fig. 1 are plotted
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in the real time scale so it is possible to estimate the time
delay between the radar and rain guage data. During this time
the water drops fall from height 750 m to ground surface,
where the contact measurements performs. For the case shown
in the Fig. 1 the time delay equals approximately to 114 s that
correspondsto the falling rate of rain V; @6.7 m/s.

Fig. 1 Comparison of remote sensing and contact measurements of
rain intensity

The data obtained do not permit to compare current values
of the rain intencity but the average values (at the stationary
parts of the curves) are in a good agreement with contact data.
Some results of the experiments performed for different rains
are presented in the Table |, where |, isaveraged rain intensity
measured by radar and |, — measured by rain gauge.

TABLE 1
COMPARISON OF AVERAGED RAIN INTENSITY
Ne | |, mm/h, lrg, MmmV/h, Inaccuracy, %
1 8.76 8.34 49
2 411 473 14.1
3 1.39 1.37 15
4 3.94 3.79 3.9

It can be seen that remote sensing measurements differ
from contact less than 15 %.

1. CONCLUSION

The preliminary experiments were carried out to verify the
proposed double frequency method by comparison of rain
gauge and radar sensing data. As it was shown the radar
measurements of average intensity are in good agreement with
contact measurements — the difference isless than 15 %.

REFERENCES

[1] D. Atlas, “Radar in Meteorology”, Academic Press, Inc.,
1967, 194 p.

[2] G. Khlopov, A. Linkova, O. Voaitovych, “Double
Frequency Profiling of Rain Parameterss’, J. RadioPhysics
and Electronics, v.16, Ne 3, pp. 51-60, 2011.

[3] I. V. Litvinov, “Structure of atmosphere precipitation”,
Gidrometeoizdat, Leningrad, 1974, 153 p.

TCSET'2012, February 21-24, 2012, Lviv-Slavske, Ukraine



