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Cpennaue 3HaueHHsT omMOoK (1o Momyimio) Tipu Bepudukanuu mo CIIDS B kanamax OLI co-
CTaBJISIIOT COOTBETCTBEeHHO: 9,17; 8,68; 14,0; 22,9 u 22,68 %; nipu Bepudukauuu 1o anpoeno: 27,78;
27,17; 16,94 u 18,59 %.

MOXHO BBIACIUTH CIACAYIOIME MCTOYHUKM BO3HUKHOBEHMS Pa3IMUIMil M3MEPSEMBIX IBYMSI
npudopamu CITIDA n annbeno:

» npubopHast morpemHocth @CP, cocrasnsiomas He 6onee 5 % (KatkoBckuii u op., 2017);

* mnpubopHas norpeiiHocTh Landsat-8, coctapistiomas He 6osee 5 % (Zanter, 2019);

* BO3MOXKHBIC OIIMOKM IIPU MPHUBSI3KE IOJOXEHUS Iean Ha uzobpaxkeHun PCP (coorseT-

CTBEHHO, BJIMSTHHUE Ha TIPUBSI3KY M BBIOOp MUKceneil n3oodpaxkeHus Landsat-8), HecooTBeT-
CTBME IIPOCTPAHCTBEHHOTO pa3pemreHus Landsat-8 u cnekrpomerpupyeMoii ooaactu @CP;

* HEYYTEHHBIC pa3IN4ds B YCIOBMSIX MOJYUYCHUS CIIEKTPOB (HaIIpuMep, YTOlI ChEMKU; B JTaH-
HOM HCCJIeA0BaHUM M0JIaTaJIOCh, YTO BCE M3MEPEHUS IIPOU3BOMSITCS B HATUP);

* METOOMYECKME ITOIPEIIHOCTH, CBSI3aHHBIE ¢ MEePECYETOM aBHMALIMOHHBIX CIIEKTPOB Ha BEpX-
HIOIO TPpaHUILy aTMOC(EPHI, ¥ IIOTPEITHOCTH aTMOC(HEePHOI KOPPEKIIUK; 00e yKa3aHHBIE I10-
TPEIIHOCTH MOTYT B OTHAEIbHBIX CIIydasix (B 3aBUCMMOCTH OT ITOACTUJIAIOIICH TTOBEPXHOCTH)
npoxonuth 10 10 %.

Takum o6pa3om, mpoBeneHa 0O0pabOTKa CHEKTPOB U M300paKeHUM, MOIYyYeHHbIX MTPU ChEMKE
ByakaHoB KamyaTckoro 1-Ba ¢ 6opta camonéra-nadoparopuu Ty-134JIK B aBrycre 2018 r. B xome
MOJITOTOBKM KOCMOHABTOB K BBIIIOJTHCHUIO BU3yalIbHO-MHCTPYMEHTAIBHBIX HAOMIONCHUI U paboTe
C Hay4YHOM ammapaTypoil KOCMUYECKOTO dKcItlepuMeHTa «Yparan» (Belyaev et al., 2018). B pe3ynb-
Tare TIPOBeAEHHON BepM(UKAIIMM CAMOJETHBIX M CIyTHUKOBEIX (Landsat-8) m3aMepeHMiIT MOXHO
cIenaTh BBIBOM, UYTO HaHHBIE, IoaydeHHbIe PCP, SBISIOTCS TOCTOBEPHBIMH, IIOCKOJIBKY Pa3IMIms
sppexktuBHBIX CIID ®CP n Landsat-8 mo omHUM M TeM 3Ke TTOACTUIAIONINM ITOBEPXHOCTIM TIPH
KBa3MCUHXPOHHBIX M3MEPEHUSIX HAXOMSATCS B IIpefeiaX CYMMapHBIX HEOIpeAeaEHHOCTEl, OIlpe-
JEISIEMBIX TOYHOCTBIO aOCOMIOTHBIX DHEPreTUYECKUX KaJTUOPOBOK CeHCOpOB (mopsaka 5—10 %),
a OCTaBIIASICS YAaCTh MOTPEUTHOCTE MOXKET OOBSICHITHCS YKa3aHHBIMHU BBIIIIE (haKTOpaMM.

[lonyyeHHOE XOpoIllee COOTBETCTBME aBHALIMOHHBIX CIIEKTPOB M M3MepeHuii Landsat-8 roBo-
PUT O TOM, YTO 3aperMCTPUPOBAHHEIC CIIEKTPHI BYJIKaHOB KamMuaTcKoro I1-Ba IpeAcCTaBiIsSIOT LICH-
HYI0 MTH(OPMAIINIO, KOTOPYIO MOXHO MCITOIb30BaTh ISl UCCIIEIOBAHMS BYJIKAHOB, B YACTHOCTH IJISI
MONCKA LIeJIEBBIX O0OBEKTOB (agalTUBHON (DUIbTpaLM) IIPpU TeMaTUIECKOM 00pabOTKe KaK TUIIep-
CIIEKTPAJIbHBIX, TaK ¥ MYJIbTUCIEKTPAIbHBIX KOCMUYECKIX N300pakKeHNI TTPUBYIKAHNIECKUX TepP-
PUTOPUI PA3TMYHOTO IIPOCTPAHCTBEHHOIO Pa3peIlcHMSI.

B HUUIIDIT um. A. H. CeBuenko bBI'Y nMmeercs kKaTajaor Ha3eMHBIX CIIEKTPOB OTPAKEHUS BYJI-
kaHoB Kamuatku n KypribCKHUX OCTPOBOB U pa3IMYHBIX TUIIOB IIpUJIETAIONICl TOBEPXHOCTH, OT-
CHSTBIX BO BpeMs JieTHUX aKkcreauumii 2016—2017 rr. 1o 3TUM Ha3eMHBIM CIIEKTpaM, UCIOJb3YSI UX
KakK 3TaJOHHBIE, MOXHO MPOBECTU MTOUCK COCTaBa «CMEIIAHHBIX» aBUALIMOHHBIX WJIM KOCMUYECKUX
CIIEKTPOB (MX IEKOMIIO3UIIMIO) W 3aTEM BBIIOJHUTH II0 CHUMKaM BBICOKOIO IIPOCTPAHCTBEHHOTO
paspenieHus KiIacCU(UKALIMIO TePPUTOPUIA BOJM3M BYJIKAHOB C 1IEJIBIO OIpEACICHMS IUIoIIameit
Pa3IMYHBIX 00BEKTOB (HAIIpUMeEp, JIaBbl, IEIlIa 1 IIp.), YTO IIPEACTABIISIET TEMY OTASIbHON CTaThU.
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Comparison of airborne and satellite measurements
of Kamchatka volcanoes spectral reflectance
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The paper presents the results of comparison of aircraft and spaceborne measurements of reflection
spectra of a number of volcanoes and their adjacent areas of the Kamchatka Peninsula. Spaceborne
data were obtained from Landsat-8 OLI sensor. Airborne measurements were carried out using a high
spectral resolution spectroradiometer FSR from the Tu-134LK aircraft of the Yu. A. Gagarin Research
and Test Cosmonaut Training Center as part of cosmonauts training program for performing visual
instrumental observations from the International Space Station (ISS), in particular, such space experi-
ments as Uragan, Dubrava and Scenario. Verification of the airborne and satellite data was performed
both by spectral values of radiance at the top of the atmosphere, and by the spectral reflectance at the
Earth surface. The airborne radiance spectra were recalculated to the top of atmosphere to the condi-
tions of satellite measurements, and atmospheric correction of the airborne spectra was done to ob-
tain the reflectance spectra of the underlying surface. The surface reflectance values in the Landsat-8
atmospheric correction bands were generated using the LaSRC (Landsat Surface Reflectance Code).
In addition, the radiance and reflectance spectra of the surface obtained from the FSR were recalcula-
ted into the corresponding average values for the Landsat-8 OLI bands using the relative spectral sensi-
tivities of the OLI bands.

Keywords: Kamchatka volcanoes, reflection spectra, airborne measurements, satellite data, atmo-
spheric correction
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