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AHHOMauyusi — PaccMoTpeHbl cnekTparnbHbIE U CTaTUCTUYe-
CKWE XapaKTEPUCTUKN PafMONOKaLMOHHBLIX OTPaXEHWUA OT KOH-
BEKTUBHbIX TEPMUYECKMX MPOLIECCOB B Tpornocgepe Ha OCHOBE
pe3ynbTaToB rogoBOro LMKIa pagnoriokauMoHHbIX HabNoAeHNIA.

|. BBegeHue

fBneHne paccesHns 3oHAUPYOLWMX konebaHuin (kak
3NEKTPOMarHUTHbIX, Tak U aKyCTUYECKNX) B ACHOM Hebe
n3BeCTHbl faBHo. OaHoi 13 Hanbornee pacnpocTpaHeH-
HbIX MPUYNH BO3HWKHOBEHMS HEOLHOPOOHOCTEN ON3NeK-
TPUYECKOWN MPOHMLIAEMOCTH, SABMSIOWMNXCH UCTOYHMKAMM
paccesiHMs NMOKaLUOHHbBIX CUTHaNoOB, SIBMSOTCS KOHBEK-
TMBHbIE TEPMUYECKME MpoLecchl B Tponocdepe, oaHUM
13 NPOSIBNEHUIA KOTOPLIX siBNsieTcst TepMmuk. CnekTpanbs-
Hble XapakTepUCTUKN CUTHaNOB pacCesHHbIX KOHBEKTUB-
HbIMW TEPMUYECKUMU HEOOHOPOAHOCTAMM BaXKHbl ANS
pelleHnst 3ajavn BblAENEHWUs MONe3HbIX CUrHanoB Ha
cdhoHe naccuBHbIX MOMEX, OHU Takke HecyT MHdopma-
uno 06 0CoBEHHOCTAX AMHAMMUYECKUX NMPOLEecCcoB B aT-
mMocepHbIXx obpasoBaHusx. [loaTomy craTtucTuyeckue
XapakTepUCTVKN MapaMeTpoB CUrHarnoB, pacCesHHbIX
TepMyKaMu NPeLCTaBrsAlT HECOMHEHHbIN uHTepec. [e-
TanbHasi MHgopmaumss 06 0coBGeHHOCTAX MpoTeKaHus
KOHBEKTUBHbIX TEPMUYECKUX MPOLIECCOB BaXKHa KakK Ans
dopMMnpoOBaHMA MOAENEN MenkoMacLUTabHOM OUHAMUKM
Tpornocdyepsbl, Tak U AN peLueHns 3aaad nporHo3vpoBa-
HWSA AanbHEro pacnpocTpaHeHUst pagUoBOJSIH.

Il. XapakTepucTuku curHanoB

Ha puc.1 npeacraBneHa TunuM4Has NpoCTPaHCTBEH-
HO-BPEMEHHasl CTPYKTypa amMnnuTyabl CurHana, pacce-
SIHHOrO KOHBEKTMBHOW TEPMUYECKOW HEOOHOPOAHOCTLHO
(TepMukom), nony4eHHasi Ha pagMorioKaLMOHHOW CTaH-
UMM BEpTUKaNbLHOro 30HAMPOBaHUS S avanasona. dop-
Ma ornbatoLlern paguoaxa CMMMETPUYHa, Kak Mo BbICOTE,
Tak 1 Bo BpeMeHu. Ha "rpe6He" aTon CTpyKTypbl NpUcyT-
CTBYIOT BPEMEHHbIE BapuaLmm amnimTyabl paccessHHOro
curHana. AMNNUTYOHO-BPEMEHHAs  XapakTepucTuka
paccesHHOro curHana CoAepXUT ANdPaKLMOHHbIE Ba-
puaumm, OOYCNOBMEHHbIE [OBMKEHUEM TEPMUYECKOWN
HEOAHOPOAHOCTM OTHOCUTENBbHO aHTEHHOW CUCTEMBI.

PaccmoTpyM NpocTpaHCTBEHHY CTPYKTYpY ChekTpa
curHana OTPaKEHHOro OT KOHBEKTUMBHOW TepMUYECKOMn
HeogHOPOOHOCTU, puUC. 2.

HeogHopogHocTb HaxoguTcs Ha BbicoTe 780m. Hus-
KOYacTOTHble konebaHus, NPUCYTCTBYIOLME Ha BbICOTax
Hxke 600M ABRAKOTCA OTPaXEHUSIMU OT MECTHbIX Npea-
MeToB. BpeMeHHble Bapmnaumm amnnuTyabl pacCcesHHOro
CurHana npencraBnsaloT cobon y3KOMNomnocHbIn korneba-
TenbHbIN NPOLECC C LeHTpanbHou Yyactoton 7,9 u.

Ha puc. 3 npuBegeHa anHaMuka n3aMeHeHUsi cnekTpa
curHana, pacCcesiHHOro 3Ton e Heo4HOPOAHOCTbH.

OTa wnncTpaums Mno3BOMSET TOYHO OMNpenenuTb
MOMEHT MOSIBNEHNS1 KOHBEKTMBHOW SIYEKN B AuarpaMmme
HanpaBfeHHOCTN aHTEHHbl U MOMEHT BbiXxoa U3 Hee No
MOSIBIEHMIO Y3KOMOMOCHOIo Mnpouecca C LEHTParbHOWN
yactoTon 7,9 'y,

PacnpeneneHue BbICOT OTpaXKeHWI 3a CYTOYHbIN Mne-
pvon HabnwogeHus (puc. 4) MeeT MynbTUMOAAnNbHOE
pacnpegenexve.
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Ha puc. 5 npuBegeHo none koppensiuMy 3aBUCUMO-
CTV ONUTENBHOCTU PETUCTPALMM OTPaXKEHMUI OT BbICOTbI.
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Puc. 1. lpocmpaHcmeeHHO-8peMeHHasi cmpykmypa
amnnumyobl cuaHarsa, pacCessHHO20 KOH8EKMUBHOU
mepmuyeckoll HEOOHOPOOHOCMbIO (MEPMUKOM).

Fig. 1. Spatial-temporal structure of the amplitude of the
signal scattered by the convective thermal
inhomogeneity (thermic)
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Puc. 2. [lpocmpaHcmeeHHasi cmpyKkmypa criekmpa
CueHana ompa)eHHO020 OmM KOH8EKMUBHOU
mepmuyeckol HeOOHOPOOHOCMU.

Fig. 2. The spatial structure signal spectrum reflected
from the convective thermal heterogeneity
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Puc. 3. lsmeHeHue cmpykmypbi criekmpa cuzgHana,
paccesiHHO20 KOHBEKMUBHOU mepMu4ecKoU
HEeO0OHOPOOHOCMbI0, 80 8PEMEHU.

Fig. 3. Changes in time in the spectrum structure of the
signal, scattered by the convective thermal
heterogeneity
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Puc. 4. PacmnpedeneHue ompaxeHuti om
KOHBEKMUBHLIX MepMUYecKUX HeoOHopoOHocmel fno
ebicomam.

Fig. 4. The distribution of the reflections from the
convective thermal inhomogeneities on the heights
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Puc. 5. lMone koppensyuu 3agucumocmu
AnumenbHOCMU ompaxeHuli om ebICOMbI.

Fig. 5. The field dependence of the correlation length of
the reflections on the altitude

1. 3aknroyeHune

B pabote paccmoTpeHbl OCOGEHHOCTM paccesiHus
pagnoBOJSIH HAa KOHBEKTUBHbLIX TEpMUYEeCKNX HeOOHOpOA-
HOCTSX aTMocdepbl, NpUBEAEHbI CNeKTpanbHble Xapak-
TEPUCTUKM CUIHamNoB, PaCCMOTPEHbI CTaTUCTUYECKUNE
XapakTePUCTUKN  BbICOTHO-BPEMEHHbLIX OCOBEHHOCTEN
OTpaXeHW.
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CHARACTERISTICS OF RADAR SIGNALS
SCATTERED BY CONVECTIVE THERMAL
PROCESSES IN THE TROPOSPHERE
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Abstract — The spectral and statistical characteristics of ra-
dar reflections from the convective thermal processes in the
troposphere based on the results of the annual cycle of radar
observations are considered.

I. Introduction

The phenomenon of scattering of probing waves (both elec-
tromagnetic and acoustic) in the clear sky have for long been
known. One of the most common causes of the irregularities of
the dielectric constant, are the sources of the radar signals scat-
tering. They are the convective thermal processes in the tropo-
sphere, one manifestation of which is thermal effect. The spec-
tral characteristics of signals scattered by convective thermal
inhomogeneities are important for solving the separation of use-
ful signals against a background of clutter. They also carry in-
formation on the features of dynamic processes in the atmos-
pheric formations. Therefore, the statistical characteristics of
parameters of signals scattered by the thermals are of great
interest. Detailed information on the features of convective flow
during the thermal processes is important both for the formation
of small-scale models of the troposphere dynamics, and in terms
of meeting the challenges of forecasting long-range propagation.

Il. Measurements Results

Fig.1 shows a typical space-time structure of the amplitude
of the signal scattered by the convection thermal inhomogenei-
ty, obtained by vertical sounding radar S-band. The present
temporal variation in the amplitude of the scattered signal are
on the"ridge" of this structure . These diffraction variations
caused by the thermal inhomogeneity motion with respect to the
antenna system are described.

We consider the spatial structure spectrum of the signal re-
flected from the convective thermal heterogeneity. Temporal
variations in the amplitude of the scattered signal is a narrow-
band oscillatory process with a center frequency of 7.9 Hz.

The distribution of the altitudes of reflection for the daily ob-
servation period has a multimodal distribution.

The field dependence of the correlation length of recording
reflections from the heights is shown.

I1l. Conclusion

The present paper describes the features of the radio
waves scattering by the convective thermal inhomogeneities of
the atmosphere. The spectral characteristics of signals are
given. Besides, the statistical characteristics of altitude-
temporal features of the reflections are presented
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