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The correlation methods for laser sounding of wind speed

are based on mutual processing of lidar signals scattered from

several spatially separated volumes at each altitude investiga-

ted. The time of atmospheric aerosol transport between the scat-

tering volumes estimated by the position of maximum of the mu-

tual correlation function is the measure of corresponding wind

speed. In this case the distance between the scattering volu-
mes (the measuring base), defining the time of aerosol move-

ment through the measuring base also determines the lidar pos-

sibilities for measuring the instantaneous (during the time

interval of several seconds) or the mean wind speed (some minu-

tes). In this paper, based on the experimental investigations

carried out using two lidars, these possibilities have been

analyzed.
In the temporal correlation method the information on

wind speed is extracted from temporal realizations of lidar
signals whose total duration is the time interval of averaging

the measured wind speed. Taking into account the requirements

on completeness of statistics, the duration of realizations T

can be connected with the geometric lidar parameters and the

least measured wind speed V_ by the relation [ I ]

= v,,,

where _o is the measuring base. If I mls is taken as a thresh-

old value of the measured speed, one can determine the value

of the measuring base for the laser meter of instantaneous and

mean wind speed. The measuring base should be about 0.5 m and
30 m, respectively.

Two lidars have been constructed which have sufficiently

different measuring bases. The geometric scheme of lidar for

measuring the instantaneous wind speed is given in Fig.1. The

laser I generated the light pulses at the 0.53 _m wavelength,

4 mrad divergence and 50 Hz pulse repetition ra_e. The radia-

tion reflected by the atmosphere was collected with the objec-

tive 2 of 100 mm diameter and I m focal length. In the focal

plane of the objective there was a mirror prism 3, which divi-

ded the image of scattering volumes into two parts (the shapes

of the divided flows are shown in the top of the figure) and

directed the light flows to the photomultipliers 4. The prism

position corresponded to the measurement of the horizontal

transverse speed of wind. The distance between the scattering
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volumes, as a measuring base [1 _ depended on the range L and

was _o = O.@02.L.
An example of measuring the transverse wind speed at

sounding at an elevation angle of 20 ° is given in Figure 2,
where the mutual-correlation functions at different ranges are

shown. The values of transverse speed V_ were determined from

the expression VI = 0.002 L / t, . wher_ _' is the position
of maximum of mutual-correlation Junction. The duration of tem-

poral realizations was 5 s. The time of measurement can be fur-
ther decreased if one increases the pulse repetition rate and

decreases the divergence of laser pulses.
The lidar for measuring the mean speed had three soun-

ding paths forming, at each altitude, the scattering volumes
located at the vertices of a right-angled isosceles triangle,

one of the cathetus of which coincides with direction to the

north. The pulse repetition rate was 3.3 Hz. Figure 3 illust-
rates the mutual-correlation functions of signals at the 1 km

altitude at wind speed 16.5 m/s and direction 153 ° (the point

2 is at the right-angle vertex). The distance between the sca-

ttering volumes at this altitude wab 150 and 105 m, respecti-

vely. The correlation functions have maxima displaced from

the origin of coordinates, which allow one to estimate the mo-

dulus and direction of wind using the method of complete cor-

relation analysis [1]. The time of measuring the mean wind spe-

ed was 5.-.10 min.

Figure # gives the comparison of profiles of the mean

wind speed modulus measured using lidar 1 and theodolite 2.

As seen from Fig.4, the difference does not exceed 1 mls.

The paper also presents the comparison with the aerolo-

gical data on wind speed.
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