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ANCTAHUWOHHO U3CNEABAHE HA 3ACOJIEHM NO4BH

PymsHa KbHyeea, [JeHuya bopucoea
WKWT-BAH, 1113 Copusi; rumik@abv.bg

PE3IOME. lNMouBeHaTa NOKp1BKa HECHMHEHO 3aema edHO OT MbPBOCTENEHHUTE MecTa Npu AUCTAHULOHHUTE U3cneaBaHus. Cpen npuanHuTe ca
HeobXoAMMOCTTa KaKTo OT JeTannn3aums u obHoBsIBaHe Ha MOYBEHWUTE KapTW, Taka 1 OT OLieHKa Ha CbCTOsHMETO Ha obpaboTaemute 3emu. OT
W3KITOYMTENHO 3HAYEHME e OTKPUBAHETO M CIIEAEHETO Ha NPOLIECH, BOAELM A0 AerpajaLuns Ha noyYBeHuTe pecypeu. EQuH oT Tsx e 3aconsiBaHeTo,
KOETO 3aBWCM OT peauua NPUPOAHM W aHTPOMOreHHW (hakTopu — BUCOKM TemnepaTypW, cnab [peHax, MOBULIEHA MUHepanu3auus Ha
NOLMOYBEHUTE BOAW, YCUIEHO HanosiBaHe 1 HaTopsiBaHe. MoYBEHOTO 3aconsBaHe € eanH 0T OCHOBHUTE Npobnemm, CBbP3aHu C “U3HOCBAHETO” 1
JerpagaunsTa Ha noYBeHUTe pecypcu. 3aconsBaHeTo CUHO Ce 0TpassiBa BbpXY NMNOAOPOAMETO Ha nousuTe. 3aToBa OT MpakTudecka rmeaHa
TOYKa € BaXHO Aa Ce YCTaHOBM KaKTO HanMuueTo M pa3npoCTpaHeHWeTO My, Taka M WHTEH3VBHOCTTa Ha npoueca, T.e. [a Ce Hanpasu
KONM4YeCTBEHa OLieHKa Ha CTeNeHTa 1 CKOPOCTTa Ha 3aconsBaHe. Llenta Ha HacToswaTa pabota e Ha 6a3aTta Ha ekcnepuMeHTaneH Matepuan aa
MOKaXe 13Mon3BaHETO Ha CNEKTPOMETPUYHM AaHHN 3@ UAEHTU(MKALMSATA HA 3aCOMNEHM NOYBYM 1 OLiEHKa Ha CTeneHTa Ha 3aconsiaHe. Mpunoxe Hu
Ca pasnnyHu MeToam 3a 0bpaboTka Ha MHOTOCMEKTPaNHW AaHHW BbB BUAUMMUS W 6NN3KkNS MHDpaYepBEH AuanasoH, MOMyYeHN NpU HA3EMHN W
[VCTaHLMOHHN U3CNeaBaHns Ha NOYBY C PasnYHO 3aconsiBaHe.

REMOTE SENSING OF SALT-AFFECTED SOILS
Rumiana Kancheva, Denitsa Borisova
Space Research and Technology Institute, Bulgarian Academy of Science, 1113 Sofia; rumik@abv.bg

ABSTRACT. Soil cover is with no doubt among the priorities of remote sensing investigations. The reason is the need for fine-scale detailization
and updating of soil maps as well as the state assessment of agricultural lands. The detection and monitoring of degradation processes is of
significant importance for soil and crop management planning. Salinization is one of these processes depending on climatic and anthropogenic
factors. Soil salinization is becoming an increasing problem, especially in arid and semi-arid regions and wherever irrigation is practiced. It is
considered as a serious ,soil threat’ to agriculture. Salinity is an ecological factor of considerable importance which imposes the necessity of
detection, monitoring and mapping salt-affected soils and also the evaluation of the degree of salinization. Recognition and classification of soil
salinity is the first step to combat against salinization. Recent advances in the application of remote sensing technology in monitoring degraded
lands, especially salt-affected soils, have shown some success. The objective of this work is to show the implementation of multispectral data
acquired in the visible and near infrared bands for the identification of saline soils and to evaluate the utility of saline soils spectra for characterizing
soil salinization. Different techniques have been applied for processing spectral data from field-derived and airborne measurements of different
classes of saline soils.

BbBepgeHue Mexay OCTaHanuTe KOMMOHEHTM (CKanu, BOAW, KNUMaT, pacTu-
TEITHOCT, JEMHOCT Ha YOBeKa) U NMpeacTaBnsaBa MHAMKATOp 3a

MPeLy3HO 1 YCTONYMBO 3eMefieni e ca NOHSITUS, KOUTO OT EKOMOrMyHOTO  CbCTOsHME Ha  naHpwadra.  [Mpeyustoro
KOHLienumusi JOCKOPO, Cera ca Ha MbT da Ce MpeBbpHaT B 3emejenne U3nMckBa no-ToO4HO XapaktepusmpaHe Ha noysarta u
TexHomnorus (Pierce’ Nowak, 1999, Cowan’ 2000) YecTo NnpomMeHnneuTe M CBOWNCTBA, KaTo OLleHKaTa Ha CbCTOAHWETO
XapaKTepuanpaT KaTO eBOMIOLUMOHHA CTbAKa B CENICKOTO Ha noyeata € OT 3Ha4YeHWe 3a clneJeHe Ha MnoyBeHaTa
CTONaHCTBO. Te BKIMHOYBAT CTPATErM4ecky BbMNPOCH, Kacaewy AeTpafialus M MepkuTe 3a HeWHoTo o3fpaBsiBaHe. B o3
BUOQ Ha OTIMEXOaHWTe KynTypu, NOYBEHUTE CBOWCTBA, CMUCBNT noyBeHaTa MOKpPUBKA HECbMHEHO 3aeMa efHO OT
HaTOpPSBAHETO, NPOCIEAsBaHE Ha BEreTaLUMOHHOTO PasBuTHE, MbPBOCTENEHHUTE MECTa NMPW ANCTAHWLOHHUTE U3CNEABAHNA
nporHosvpaHe Ha pobusute. OcBeH HeobxogumocTtTa OT (Manchanda et al., 2002; Anderson, Kuhn, 2008; Gomez et al.,
HapacTBaHe Ha MPOM3BOACTBOTO obave, TYK CTOW W BbMNPOCHT 2008; Meléndez-Pastor et al., 2008; Anderson, Croft, 2009)
33 OnasBaHe Ha npupogHuTe pepycu. EgHa oT ocHouTe, Cped npuunHuTe 3a ToBa Ca HEOGXOAMMOCTTA KakTo OT
BbPXY KOATO Ce rpagy KOHLENUMsATa 3a NPeLM3HO 1 YCTOI7I‘-II/IBO fetannusaums u 00HOBsIBaHE Ha MOYBEHUTE KapTW, Taka u ot
3emMegenie, ca HOBUTE WH(OPMALMOHHN Bb3MOXHOCTH, OLleHKa Ha CbCTOSIHMETO Ha obpabotBaemuTe 3emu. OT M3KIH0-
NpefoCcTaBsiHM OT AUCTAHLMOHHUTE CpeCTBa 3a HabnoaeHue. YMTENTHA BAXHOCT € OTKPUBAHETO W CMEAEHETO Ha MpouecH,
BOZELWM O Jerpagauns Ha noyBeHuTe pecypcu. EguH ot tax

MoyeHaTa MOKPUBKA € OCOBEHO BaXeH KOMMOHEHT W € 3aconsBaHeTo, KOETO 3aBMCM OT peauua npupoaHu u
pecypc Ha npupogHaTa cpega. Ta oTpassiea B3aMMOBPBL3KUTE aHTponoreHHM hakTopu — BUCOKV TemnepaTypy, cnab Apeax,
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MOBMWLLEHA MUHEpanu3aums Ha NoanoyBEHUTE BOAM, YCUMEHO
HanosiBaHe W HaTopsiBaHe. [10YBEHOTO 3aconsBaHe € eauH oT
OCHOBHMTE npobrnemu, CBbp3aHW C “U3HOCBAHETO” Ha
MOYBEHUTE Pecypc W Ce CuWTa 3a CepuosHa 3annaxa 3a
3eMefleNnneTo, OTpa3siBalki Ce CUMHO BbpXy MMOLOPOAMETO
Ha no4BuTe. 3aTOBa OT NPaKTYeCKa rneaHa ToYKa € BakHO Aa
Ce YCTaHOBM KaKTO HanMuMeTo W pasnpoCTPaHEHWETO My, Taka
W MHTEH3WBHOCTTAa Ha mpoueca, T.e. jJa Ce Hanpasu
KOmMyecTBeHa OLEHKa Ha CTemeHTa W CKOpOCTTa  Ha
3aconssaHe.

MHoxecTBO paboTh ca NOCBETEHM HA W3MON3BaHETO Ha
PasnMYHM  [aHHW OT [WUCTAHUMOHHUTE M3CNedBaHus 3a
XapakTepucTuka Ha 3aconenm 3emu (Metternicht, Zinck, 1996;
Wim et al., 2000; Dehaan, Taylor, 2002; Fouad, 2003;
Metternicht, Zinck, 2003; Dutkiewicz et al., 2004; Schmid et al.,
2005; Leone et al., 2007; Schmid et al., 2009; Meléndez-
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Pastor et al., 2010), kato oTOEns3BaHUTE TPYOHOCTW cCe
CbCTOSAT B CMOXHOCTTA, B3aMMOCBbpP3aHUTe (hakTopy W AuHa-
MWYHOCTTA Ha TO3W MPOLEC, 3aBWCEL) OT KIMMaTU4HUTE
YCrOoBIS, CBOICTBATA HA NOYBUTE U arpapHata eiHocT. Apbk
npuMep 3a CEPUO3HMS eKomnoruyeH npobrem, KakbBTO €
3aconsiBaHeTo Ha noysmMTe, 0COBEHO KOraTo € B pesymnTaT Ha
YOBeLLKa AEHOCT, € M34e3BaHETO Ha ronemus BoaeH baceitH
Ha Apancko mope (http://www.sciam.ru/2008/7/ecology.shtml)
W nosiBaTa Ha OrPOMHMW MO CbC 3aconeHn nousm (cur.1).
OcBeH HenpurogHocTTa MM 3a W3Mon3BaHe 3a CTOMaHCKM
uenu, Te Ce 9BABAT UM 3aMbpPCUTENM HAa  OKOMHWUTE
npoctpaHcTea. Cropes CBETOBHATA CTATUCTWKA 3aCONSBAHETO
3acara 6nm3o 10% ot nouseHuTe pecypcn u 50% oT
HanosiBaHWTe 3eMn B cBeTa. B bBbnrapus 3aconsisaHeTo
CbMbTCTBA  HAW-MNOJOPOLHMTE MOYBM, U3MNON3BaHM 3a
WHTEH3NBHO 3emefenve (CriveHcku, Byprackw, MNnosauecku 1
BenuKoTbPHOBCKI PETUOHN).

®ur. 1. MocTeneHHOTO M34e3BaHe Ha Apancko Mope 1 nosiBaTa Ha ronemm Niowy CbC 3aCONEHN NOYBU

Mpn OWUCTAHUMOHHUTE M3CriedBaHWs 3a OLEHka Ha
3aCONEHOCTTa Ha nodyBaTa YecTo Ce M3NOM3BaT PacTUTENHN
WHAMKATOPU NOPagM pasnnyHaTa TONepaHTHOCT Ha PasnuyHu
pacTUTenHu BWAOBE KbM MOYBEHOTO 3aconssaHe (Dehaan,
Taylor, 2002). [lokaTo npu cnabo 3aconeHn NoYBM MHAMKAToOp
€ VHXUOWpaHWAT pacTex, npu Mo-CUITHO 3aconeHuTe ToBa e
HanM4MeTo Ha xanouTu. 3non3BaHeTo Ha TakuBa BTOPUYHM
WHAMKATOPU 3@ MOHUTOPUHT M KapTupaHe Ha 3acoNeHM NoLm
[aBa B HsKOM Cryvaun 0oBpw pe3ynTtaTi, HO € OrpaHuyeH npy
cpemHo u cnabo 3aconsBaHe, KbOeTO TONEpaHTHUTE KynTypu
BUPEST cpaBHUTENHO Aobpe. OBUKHOBEHO Ce NpaBsAT onuTK Aa
Ce pasnnyat CoNeBO-TONEpaTHU U CONEeBO-YYBCTBUTENHN pac-
TUTENHM BUOOBE Ha 6asaTa Ha MHIOCMEKTPANHW U3MEPBAHMS.
B nopyrn pabotm 3a oTkpMBaHe M XapakTepusupaHe Ha
3aCONIEHM MOYBM MO AaHHW OT AMCTaHLUMOHHW W3CreaBaHmas
Ce M3MoN3BaT EMMMPUYHI 3aBUCUMOCTN MEXTY CrEKTpanHuTe
XapakTepPUCTMKM 1 NONEBOTO M3MEpBaHE Ha  enekTpo-
MPOBOAMMOCTTA Ha Mo4yBaTa, CBbp3BaHa CbC CTEMeHTa Ha
3oconeHocTt (Dehaan, Taylor, 2002; Dutkiewicz et al., 2004). B
peguua nybnukaumm ce otbensisBa Bb3MOXHOCTTA 3a
pasnuyaBaHe Mo AMCTAHLMOHHW AAHHW Ha CUITHO 3aconeHn oT
He3acorneHn Mo4BM, KaTo He Ce pasrpaHuyaBa crabo u
ymepeHo 3aconseaHe (Metternicht, Zinck, 1996; Fouad, 2003).
3acnyxaBa BHMUMaHWe MOTEHUMATLT 3a W3MNOM3BAHETO Ha
CMHEPreTMYHM M3MEpBaHUs B PasfiyHK CMEKTpamnHu auana-
30HW — BUOWUM, MH(DPAYEPBEH, TOMNMMHEH, MUKPBBBAHOB (Wim
et al., 2000).

Llenta Ha HacTosljata pabota e Ja wacnemnsa Bpbakata
MEXOy CrieKTpanHuTe OTpaxaTenHu XapakTepucTuku W
3aCOMEHOCTTa Ha pasNMMYHM MoYBM M Ha 0Gasata Ha
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eKCrepuUMEHTaNeH Matepuan fa Mokaxe M3noN3BaHeTo Ha
CNEKTPOMETPUYHM ~ JaHHM  BbB  BUOMMMS W Onnskus
WH(ppayepBeH AManasoH 3a MOeHTU(MKaUMATa Ha 3acomneHu
MOYBYM U OLIEHKA Ha CTENEHTa Ha 3aconsiBaHe.

MaTepManM n metogun

MopoGHO Ha npuBeaeHust No-rope MpuUMep, 3aconsBaHe C
pas3nuyHa CTeneH ce Habntojaesa B OKOMHOCTUTE W MO-
OBLWIMPHM palioHW Ha ApYrv CONEHW e3epa, Kato Hanpumep
€3epoTo AKVHOYP Ha TepuTopusiTa Ha AsepbangxaH (cur.2),
KbEeTO Ca MpOBEEHW rofisiMa 4YacT OT W3NOn3BaHUTe B
HacToswarta paboTa u3cneaBaHWs. 3aconsiBaHeTO Tam B
3aBMCMMOCT OT BiAA Ha ConoH4Yaka Bapupa ot 6-7 go 15-20 %.
B pabotata ca 13nonssaHn CbLIO CNIEKTPOMETPUYHM JaHHM OT
no-cnabo 3aconenn nousm (8o 1-2 %) BbB BuetHam (Bbpxy
JpeBHa mMopcka nnatgopma), MoHronmus (eCTecTBeH COMoHeL,
NMBafeH COROB COMoHyak) u bbnrapus, Benosem (nuBageH
CONIOHEL,, COMOHYaK-COMoHeL). M3BbplueHnaT aHanmus ce
OTHaCsT 3a rofia noysa. MpUMoXeHN ca pasnniH METOAM 3a
0bpaboTka Ha MHOrOCTEKTpanHUTE AaHHW, MOMyYyeHu npw
Ha3eMHU W AWUCTaHLUMOHHM U3CNENBaHNS HA NOYBM C Pa3NNIHO
3aconsiBaHe. /3MepBaHusiTa ca WU3BBLPLUEHN C MHOTOKaHaMHM
CNEKTPOMETPUYHI CUCTEM B NOMEBM YCnoBMs 1 oT Gopaa Ha
aBMOHOCUTENN (CamoneT, BbPTOMET).

Mpy MHTEpPNpETaLMsTa HA AUCTAHLMOHHI MHOTOCTEKTPaHM
[aHHM 1 U30DpaxeHns ce 13MOM3BaT XapakTepHu 0coBEHOCTH
B OTpaxaTeNiHaTa crnocobHOCT Ha HabntoaaBaHuTe obekTn. 3a
NPUINOXeHUe Ha JaHHWje NP MOHUTOPWHI Ha 3aCONIEHU NOYBU
€ HeobXxoaMMO [JETalnHO MO3HaBaHE Ha CMEKTPANHWTE WM


http://www.sciam.ru/2008/7/ecology.shtml

®ur. 2. HazeMHO 1 caMONETHO CMEeKTPOMEeTpUpaHe Ha 3aconeHu NOYBM B paiioHa Ha eaepoTo AmkuHoyp, AsepbaigxaH

XapaKTEepUCTUKM KaTo (PYHKUMSI OT 3acOnsiBaHETO W Apyru
(PM3MYHN M XMMUYHW NOYBEHW CBOMCTBA. CBCTOSHMETO Ha
3aCONEHUTE MOYBM € KOMMNEKCHO SIBMEHWE, YMSITO HEORHO-
POAHOCT, NPOCTPAHCTBEHA M CE30HHA AMHAMWKA 3aTpyaHsiBa
“3cregBaHeTo UM KakToO C KOHBEHLIMOHAMHK MONeBu MeToau,
Taka ¥ No AaHHW OT AMUCTaHLMOHHM HabnoaeHus. CTpykTypata
Ha MOBLPXHOCTHMS CHOW, MUHEParHWs CbCTaB, OPraHUYHOTO
CbbpKaHue, BMaXHOCTTa U LBETLT Ha 3acoreHuTe nouBuTe
CbLLO Ca NPUYMHA 33 3HAYUTENHI BapuaLym B OTpaxaTenHuTe
uM cBoncTBa. llpW aHanMsa Ha [faHHUTe ca WM3NOn3BaHu
Pa3nUYHN OUCTAHLMOHHW MHAOWKATOPK, NPEACTaBNSBALLM XpaK-
TEPHU MPWU3HALM Ha OTpaxaTenHata cnocobHOCT Ha 3acore-
HWTE NOYBM KaTO CTOMHOCTM Ha KOE(ULIMEHTUTE Ha OTPaKEHWE
1 TEXHW OTHOLLEHWS 3@ Pa3NuyHU ObIDKWHU Ha BbITHUTE, b
Ha HaKroHa Ha cnekTpanHaTa oTpaxaTernHa xapakTepucTika B
Pa3nMYHM y4acTbLW Ha pasrnexnaHus cnekTpaneH guanasoH
400-800 Hm, npeactaBsHe B ABYMEPHO MPOCTPAHCTBO OT
npuLUHaLw, B KOETO Ce pellaBa 3afjadata 3a KmbCTepusaums,
MHOXeCTBeHa perpecus u ap. B Hactoswara pabora ca
NPUBEAEHN YaCT OT NONyYeHUTE pesynTaTy.

Pe3ynTaTM M OUCKyCus

3aconeHuTe  MoYBM  MposiBABAT  TEHAEHUMS  3a
akyMynupaHe Ha CONMUTE Ha MOBbPXHOCTTA, MOKanHa
KOHLEHTpauus W [AenosvpaHeTo UM B CBETNMa  Kopa,

OenesHnkaBu COMHW MeTHa, MBMUM U Kpuctamm (cur. 3a),
KOETO Cb3daBa ChekTpanHu CMecu W 3aTpyaHeHWs npu
WHTEpNpeTaUMaTa Ha [AUCTaHLWOHHWUTE  CMEKTPOMETPUYHM
AanHn. OcBeH TOBA Te Ce pasnuyaBaT 3HAYNTENHO NO
CTPYKTypa OT rnagka Ao no-rpyba, kakto 1 no LesT oT 65n0 Ao
TbMHO. 3a LBeTa pons urpae M XyMyCHOTO CbAbpiaHue,
KOETO MOXe Aa € MO-BUCOKO MpW COMOHLMTE Hanpumep U
ankanHuTe 3aconeHu NoYBM, U BOAM [0 3HAYUTENHWN BapuaLmm
Ha oTpaxeHueTo. OTOens3sa ce HanpuMep, Ye HaMansBaHeTo
Ha fiBe LiBETOBW €AMHULYM OT KaTanora Ha MyHcen npudmnHsBa
HamansBsaHe Ha NOYBEHOTO OTPAXeHWE B Lenus 1anasoH.

8 8

Reflectance (%)

450 500 550 600 650 700 750
Legend: Wavelength (nm)

—8— Puffy crust (very strongly saline)

—- Cracked puffy crust (very strongly saline)

- ¢ - Very strongly saline: not crusted

—A— Very strongly saline crust (brownish yellow 10YR 6/5)
—@— Very strongly saline crust (pale brown 10YR 6/3)

6)

®ur. 3. ConoHyak ¢ pa3nnyHa nposiea Ha 3acoNsIBaHETO Ha NOBBLPXHOCTTA (a): CONMHa Kopa, NeTHa, MBULU, TbMEH alKarneH;
CMeKTParnHW oTpaxaTenHn XapakTepPUCTUKU HA CUITHO 3acCONeHM MOYBYM C Pa3fiMyHa CTPYKTYpa M LBAT Ha NOBBPXHOCTHUSA cnoi (6)

Tosa ce wnocTpupa ot dmrypa 36 (Metternicht, Zinck,
2003), npefcTaBsilia CrekTpanHuTe OTpaXaTenHu XapakTe-
PUCTUKW Ha CUIHO 3aCOMEHM NOYBYM C Pa3nniHa NOBbPXHOCTHA
CTPYKTYpa M LBAT, NogobHo Ha dmrypa 3a.
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Kato usno BCMYKM MOYBM Ce  XapakTepusupaT C
HapacTBaHe Ha OTpaxaTerHarta CrocobHOCT B AuanasoHa oT
04 po 0.8 uym. Ha dwmrypa 4a ca nokasaHu M3MepeHuTe
CNEKTPANHN XapaKTEPUCTUKM HA HSKOMKO MOYBEHM Twna.
PasnuumeTo B KoeUUMHTUTE Ha OTPaKEHME M rpagMeHTa Ha



CNEKTparnHuTe KpuBKM CRyXaT KaTo Oro3HaBaTeneH npusHak.
3aconenute nousu (4, 5) ce oTNNYaBAT C NOBULLEHA SPKOCT B
Ta3W YacT Ha CnekTbpa W no-ronaM HaknoH. Mo Tesn ABa
npusHaka Te Jobpe ce pasfensT OT HEe3aconeHuTe MOuYBM,
kakTo ce BWxda M Ha cmrypa 30, KbaeTo nouysuTe ca
NpeAcTaBeHn B [BYMEPHOTO MPOCTPAHCTBO Ha brbha Ha
HaKrMoHa Ha CrnekTpanHuTe Kpueu (° W KoeduuueHTa Ha
oTpaxeHue r(A) 3a ObmkuHa Ha BbnHata 0.8 um.

0,4 - 04 7,
B I’(l} 5 1{0.8) A
0,3 1 0,3 = s
4
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0,2 4 Io2d 4
5 3 4 4
D’l- / 1 0.1 1 : T
—_— B
04 0,5 06 0,7 0,8 4 8 12 16 20 24
a) 6)

®ur. 4. CneKTpanHM oTpaXaTenHU XapakTepUCTMKM Ha pa3nnyeH
TN noysm (a): 1 — M3nyxeH yepHoseM, 2 — kacdhaBa ropcka, 3 —
anyBuanHo-nMBagHa, 4 — nuBageH CONOHeU, 5 — COnMHoYaK u
|Pa3nonoxeHNeTo UM B ABYMEPHOTO NPOCTPAHCTBO Ha bIba Ha
HaKnoHa Ha KpuBaTa 1 Koedmuuema Ha oTpaXxeHwe 3a AbIKUHA
Ha BbnHara 0.8 uym ()

KasaHoTo ce fombnga OT dmrypa 5, Ha KosiTo ca nokasaHu
CNEKTpamnHUTe XapakTepuUCTMKW Ha MOYBM C Pa3fMYHO 3aco-
NndBaHe. CI'IeKTpOMeTpI/NHI/ITe AaHHM Ca OT Ha3eMHW u3mep-
BaHWA, a NYHKTUpHATa JNMHWUA € N0 BBbPTONETHU [OaHHW. B
3aBUCYMOKT OT KOEPUUMEHTUTE HA OTPaXEHWE Te3n MOYBY
pasnuyMMo ca rpynupaHn no CTEMeH Ha 3aconeHocT B cnabo
(@), cpegHo () n cunHo (B) 3aconenu. locTpoeHa e Cbluo
33BMCMMOCTTA Ha KOEHMLIMEHTUTE Ha OTPaXEHWE 3a pasnnyHu
ABIVKUHW Ba BbJHUTE OT NPOLEHTHOTO ChAbpXKaHWe Ha Conu.

0894 08 pm

]
1065 .
06 B
0,45 pm
04

0.2

3ac0IHEaHe %

0 4 8 12 18 20

®ur. 5. CneKkTpanHu oTpaxa-
TeNHM XapaKTepMCTUKKA Ha Noy-
BM C pa3nMyHaa 3aconeHocT: a
- 1-2% (nuBapHM conoHum), 6 —
6-8 % (cononyak), B — 15-20 %
(conHyak) u 3aBMCMMOCT Ha
KoedhMLMEHTUTE MM Ha oOTpa-
KEHWe 3a PasfUYHN ObIKUHM
Ha BBJIHUTE OT CTeneHTa Ha
3aconeHocT

OcBeH CbC CTOMHOCTUTE Ha CMEKTpanHuTE KoequUMEHTH
Ha OTPaXXeHWe 3aCONeHUTe MOYBM CME XapaKTepuaupanu u ¢
brbMa Ha HaKMoHa Ha anpoKcUMUpalLaTa npaea B AvanasoHa
0.44-0.66 pm (kakTo W B Apyrv CNeKTpanHu yyacTbuy U B
uenusa granasoH 0.4-0.8 um). Ha domrypa 6a nsuncnenmre my

CTOMHOCTU U KOe(MLIMEHTUTE HA OTpaxeHUe 3a JbITKMHA Ha
BbnHata 0.8 ym ca npe[cTaBeHm B IBYMEPHOTO NPOCTPaHCTBO
Ha Te3W OnosHaBaTenHX npusHauu. OuyeBMOHA € Bb3MOX-
HOCTTa 3a pasfensdHe Ha pasrnexagaHuTe MNOYBM, KOUTO
0chopMAT TpU HenpecuyalLy ce B Criyyas KibeTepa. Bikaa ce,
Ye C yBenu4yaBaHe Ha CbbpkaHWeTo Ha conu (oT rpyna ,a”
KbM rpyna ,8") oTpaxaTtenHara crnocoBbHOCT Ha NOYBUTE CUMHO
Ce YBenu4aBa, KakTO W HaKNOWbT Ha CrekTpanHata Kpiusa.
PasrnexngaHeTo Ha MoyBuUTE B [BYMEPHO MPOCTPAHCTBO OT
Oro3HaBaTeNHM NpU3HaLM No3BonsBa No-Ao6po pasaensHe Ha
3aCOMNeHM OT He3acoNeHn NoYBM B CMyyauTe, Korato nousuTe
He MmoraT fga ObdaT pasnuyeHn camo No eauH OT Tesu
NHONKATOPU.

0,3 10 ) . B 40 1
0,6 30 1
04 vy a0 4

0,2 1 C 10 1

%

0 M 10 a0 04 8 12 1§ !
a) 6)

®ur. 6. MpeactaBaHe Ha 3aconeHUTe NOYBU B ABYMEPHOTO

NPOCTPaHCTBO Ha bBrbfla Ha HaKNOHa Ha CneKTpanHata

XapaKTepucTuka u Koe(*)VILWIeHTa Ha oTpaxeHue 3a AbJIKUHA Ha

BbnHata 0.8 pm (a); 3aBMCMMOCT Ha brbna Ha HaknoHa OT

CTeneHTa Ha 3aconeHocT (6)

Ha dwurypa 66 no gaHHM OT M3MepBaHWsTa € NOCTPOeHa
3aBMCUMOCTTa Ha brbfla Ha HAKMOHA Ha CMEKTPaHUTE KPUBH
Ha 3aCONEHNTE NOYBK OT NPOLEHTHOTO ChAbPXaHWe Ha Comnu.
BkntoueHn ca ¥ Hesaconewute nouBum OT ¢urypa 4.
TeHOeHUMsITa Ha €eMnupuYHaTa 3aBUCHMOCT € OueBMaHa,
0CcOOEHO CUMHO M3paseHa Mpu Mo-3acONEHNTE MOYBM, HO 3a
MPaKTUYECKOTO M3MON3BAHETO Ha NOA0BHM 3aBMCUMOCTM KaTo
OMo3HaBaTENleH MpU3HaK Ha MOYBEHOTO 3aconsBaHe ca
HeoBX0aMMM MHOXECTBO AOMbAHUTENHW W3MEpBaHUs, Hail-
BEYE Ha NoYBYM C NO-Ccnabo 3aconsBaHe.
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