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. 1. ET6&+4M0aT TT®adTa IT 8T 101 615aa8arey 1 =K DO [8, 9] 7T OTIAETE T4é. & VT aarfai [7]

Eefouy daioaieé e o
a0da-iy aceé ToTadaid

(0adé. 1). OTiTaay TéThazéa X 7 — AThiTadé &an
i TTaganéTi e¢ oyaeida TadéiTadiité (S. aucupa-
ria), 4&3d&0 (A. pubescens) Ta A&TGAO@ATITAOYD

T daol To

e 10T1 & TTiéxdieys. TéTuaséa L
fi ari é

TadaaToaia ATadaTaria-
A0TTé ETddaé0ee [19, 20] i ed-
11 ERDAS Imagine & Sen2Cor

6ey EN Landsat-8 &8y TTAodTaTey

éa
€200 dafoecdeuTTaT TTEdTaAA
0

SNAP 8.0 [20]. EfTTélcTaal Ta0Tdaaeyaiaé
de01 éeanoddecaneeé Expectation Maximization Cluster
Analysis — €038a0eTTTOé aeiTaeol aey Treféa Toa-
T T T0ddaTrraraey eée i

NOABETATOO TOATTE Tada1a0dTa & ndavenoe+a-
TA3éyo, 488 174360 caaenéo To Taraaé
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/
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o

Tadacas

01806, L. palustre, S. Fuscum,
Chamaedaphne calyculata

56°53'20,3" ii.@.
82°40'35,9" 4.4.

Adc ToaTda T8Ta

56°53'18,7" i.@.
82°40'36,7" a.4.

56°53'17,3" i.@.
82°40'37,5" 4.4.

0786, L. palustre, S. Fuscum,

56°53'25,8" ii.@.
82°40'50,5" &.4.

Chamaedaphne calyculata OTiTaté 6+anote 56°58'24,3" fi.@.
a8 &1 T0 TTeedda (X 5) 82°36'41,2" 4.4.
Tau-OTifeTa 14:406838+0a
TeSTAATTO6 o+aioTe (L 6) 00 20 16.57 M8
0766, A. Pubescen, S. aucuparia = 84°42'36" &.d.
OTTaté 6-afoTe 56°23'17" fi.@.
(TETET 1 &1 TO TTeada) (- 7) 84°43'03" 4.4.

Asdenddaa 1.1., boifees E.A., R

CATeT E.A., Eaa0+aita T.A.



& TTéacatdee a 4200 fT60TeéTa AT T
Y0 Aaé+ad e OTifneé

oO:
o

) 041714 | ToiTheodélray
NT6oTeé Aaoca 330004, aéaze 110U Nvéoree Aada daooda
&\ aTcadoa, %
T 404aThoaToey Aaé+ad Landsat-8 | 13.07.2019 4.
Landsat-8 | 24.04.2016 4. 20,1 18 Sentinel-2 | 04.08.2019 4. 26,2
Landsat-8 | 26.05.2016 4. 21 39 Sentinel-2 | 13.09.2019 a. 7,7
Landsat-8 | 11.06.2016 &. 28,1 28 Landsat-8 | 10.10.2019 &. 7,4
Landsat-8 | 29.07.2016 4. 23,3 45 T aoatioaioey OTié
Sentinel-2 | 06.08.2016 4. 27,3 52 Landsat-8 | 12.04.2020 4. 10,4 29
Landsat-8 | 06.09.2016 &. 22 54 Sentinel-2 | 17.05.2020 &. 22,0 47
Landsat-8 | 01.10.2016 4. 5,5 47 Sentinel-2 | 29.06.2020 4. 20,9 46
Landsat-8 | 08.04.2019 4. 6,2 30 Landsat-8 | 17.07.2020 4. 23,4 45
Landsat-8 | 10.05.2019 4. 10,5 23 Landsat-8 | 11.08.2020 &. 28,6 37
Sentinel-2 | 07.06.2019 4. 20,6 43 Landsat-8 | 28.09.2020 4. 12,0 59
0eABETTITE 1200€00. A 33c6&ii0a0d daaTOO TATADAT -
10 TTed+adofy éeanfiedesedTaaiiaé fa 13 éeaiita
iTeiTé Sentinel-2, ééania 4acada TaTcia+apo a ATTo-
adonoaee fi 0eTTETACAE Baf0e0aelTTAT TTEDTAA ATETO
[21, 22], TacdiTie efifedataaieyie, oTrTadade+a-
néeie easoaie e eidpueieiy éadoaie AanoeoaéiiT-
fioe [23—26].
A&y badacoddenceée ATHOTYTey O OTIAMNG OT-
iTa00 6+afoéTa a daatoa ade Téeiarail aadaocace-
TiTOé eTadén NDVI (Normalized Difference Vegeta-

tion Index), €T0TO0E aéép+al a fiTfioad ToTadé0a

MYD13Q1 [27, 28]. YoT0 T3TA4080 fTaidaeed 63300 ' a6
NDVI ca 16 474é fi TOTR0SATA0AATTOT dacdawaiedl @7adén SWVI (Shot Wave Vegetation Index) [10, 11],
250 i. WOTa080 fiTcaal & Aaidedesedtaai NASA. ETOTO0E TodAAR0 AGAATITAORATE] BAM0S0AEHTT0S
Toe Tase+ee TA8A:TO0 6+AM06TA &4 16-ATAATTI of- ATTAAOGTTAOTTT NETA, 4 OTT +efied 4 eenoiys, & dan-
0803364 ATET8TA ciazaiey caiaiypoiy Teerisyie fi+200a230fy TT OTE1084:
?aél |_elgiﬁ(3éafe 7 A ~ e BafgeQalneS‘:;éoonl?é:"’ly° SWVI = (Pnir - Psswir)/(Pnir + Psswir)v (2)
dacodgaied (250 06 & TedTaaii1as6 0ad- 348 Dynir — T00AATEA A fIORATAE STOIACBANTTE Ta-
deoTaeys, NDVI & 06 & 1afoTyuae Baal- B3OS FTAGOBA
04 6+anoéTa dann-eo EN n83arast dacdawa- Toaare+aneTa adtianoat (TA) e dafoaieé e oTe-
féy — Landsat-8 (30 tinel-2 (10 1). o4 yefooasesTaaee 7% TA0ATTETI a4 BETOTOTOIA
~Aey oadaeoaseiioe 0TyTey TIOTESTAATTU0 (250 T&) 4 04+4Ted ~ 120 1ef. Ta EE-OG63U4 fivée-
o-anoeta TT EN Landsat-8 & Sentinel-2 8aifi=€0a€¢ 5775058 Nicolet 5700 (33c34@died 4 fi', -efiet
aada0a0eT110a e1aaént NDVI & SWVI. Bai=a0 81 pey5a va740 — 64) 4 aeaTacTTA 4000..400 AT T4
c0a 1o0awaley a a8eE-  ypaqy [a86@ATITAT TTETTAT ATOOOAT TA4T TOBARATEY
11aateotrial nitae- O A mMA XN XAmAN N Eo T M a0 AN A S ANAXNANAA R siee eex O
\xa SN N A ARAR A L ARAN  mee9 A P dadenodedTaaée EE-Taéodl yénodaeota. A&y Troa-
00a (nir) € a éoafiTé +afoe fraéoda (red). A&y 58 8 e At N XA AN K S KK A A X A AN ESR am A
Landsat-8 Ta 83ai6p ¢Ti6 fTA603a fi acerane atep ~ oocalcy 000COOOTT4OOTITATAT ffoaaa 1A 11 EE-
0,630—0,680 161 13e0TACOTy 1a8ReT6T TTacThiatey 100003l Jefiodacora Baifi-eoiaace firaeosasura
TG T4 TTE Ba0A08E GETOTOREETT, a T2 ééaipp ef-  C1/OOe0edion fitaeaiiT TaoTaced [29]
052833 TOP ¢TTO i 48eTaT e 4TET 0,845—0,885 161 —
Ta6MeTa81TTA TodAeATed yiadaee eea0T+ITé fod0e- Taf6eaaT6a BAcOEI0ATE
068Té eefiva. NedaTaaodsiit, a6y EN  Sentinel-2
S T e e e o NTROTyied sanoeodenithoe
0,842 181. NDV1 yacyaony Tieacanacal elée-andaa TeSTAATTOS6 & OTITA00 6-afOETA
?lo_l’\neAle ggja:nee aeoef':u 1e aellannu e au-+eneyao- A‘é—aéﬁé’f"’f ATETOA 4 2016 3
iy TT 6To106éa [10, 11]:
NDVI = (Prir = Preg)/ (P + Prea) @ AT TTeada 17 2850004 2016 a. GaR0eodeTnol
10 anoaaeyea niale ATATTAT-Eo6N0ad1e+éTar-ioaait-
388 Ppir, Preq — T00aATEA 4 4EexTaé €TO02EANTTE a0é oOeoToaiTe. TaeaTedd TThodadaé TO TTxada
& BANTTE TAsaNoyd Maeoda 6+afiote - 1 (Ai. 0aadé. 1), Ta &ToToTI Aa0iTosse
A&y eT038T30a08e BAMN+E0ATTOD ¢Tataieé &fi- aTATTATTI 40334MTOE YOOi & TAaacaT Tay +afiol 083ay-
TTEUcodoNy aefieédaoiay wéaea, dad ciazaiey NDVI iT-80M0ad Te+&TATAT & TTOTATAT yooiTa. O+anote X 2
Tacal IT-48M0aToeTi 104 enfedaTaaiey TTROTEOTAATTO0 eaTa@adoTa OTINETE Taganoe 541



a0aTode +afoe+iT. TTeiTholp a0aToaee OTEUET 048- 6+afioed. AT TTeadd ciazaiey SWVI 1a TAo@aiiTi
deoToee TTTeaTey 04cidda. Ta 6T+640 ATodaTEsRY 6+afived aTeToa adeéé 0,1—0,22 (8éf. 3, &). xadic
1T6TaTé TTésTa (S. fuscum), 7T Taacadifay <afol 20 474é TTfed TTeada & +a03¢ 3 4Taa TTHed 1TTeada
0024y IT-86f0a0 Te~ETATAT & A0&AARTTAT yoofia TTeiT- SWVI 12874801y a4 & 10404284 -0,27...-0,01 (8éf. 3, &
fidlip a0aTo&Ea. DafoeodeluiThOl TTAdATE+TTAT 6+a- & a). Tardeido, ia 6+afoéd L 1 29 épéy 2016 4.,
fivéa X 3 T& TTAod0aaaea [12, 17, 18]. 6 faToyady 2016 4. & 4 aaasfoa 2019 4. SWVI aneé
TTHOBTATTOA 1T EN Landsat-8 a3320a6eTiT0a 0,2, -0,13 & —0,03 ATTOAA0MOAATTT.
83000 Aa&+a0NETAT ATeToa (8efi. 2) TTeachaapo Téc- Ta TéTUaaéd ™ 1 NDVI 6iaiuweésny fi 0,64
84 cTazarey NDVI TTHéd TTeadTa — 0,05—0,34, ThT- (6 aadofoa 2016 4.) &T 0,2 (6 fAafoyady 2016 &.)
AATTT yOT A€ATT Ta 0éf. 2, 4. AT TTeada a Thowai- & 720,33—0,36 TOTTE0ACUTT OTTA (6+afidéé - 4 &5,
i1 6+af0éd Aae+adneTaT 4TéToa fa 29 épéy 2016 A. O&fi. 4, 8). ET486f SWVI Ta 6+afioéd X 1 ffécesny
NDVI a0é 0,44—0,52 (8&fi. 2, a). A&y fdaararey: fi 0,1 (6 4aa6fida 2016 4.) 4T —0,14 (6 fidToyady 2016 &.)
TT &AT707 [11], NDVI T08800Té TTadddiTRoe 6To- & fa 0,3 ToiTAeodeuiT oTia (6+afivéé =™ 4 & 5,
OyiTé casdae TRODATITAT aTéToa Topeiieéé 116 8éf. 4, &). NiTTfoaasadied cia-adieé NDVI, daffi+e-
0438neTé Taé. 8axed A 10448846 0,2—0,45. 0ariad 7aié vT EN Landsat-8 (30 1) & Sentinel-2
TTAOBTATTOA 82000 SWVI (8éf. 3) TTéachaapo (10 1), AT ciazaieyie NDVI TdTa680a MYD13Q1
fifecdied efadena acaeiThod Ta TTAOTESTAATITI (250 1) Ta 6TITA00 TETUIAA6A0 X 4 & 5 (défi. 4, 5)

Pacnpeaeacnne no aeerad amagesmii N DV
-, 050,16 =m0, 160,33 m=0,33-0.44 0,44—0,52 == (),52—-0,59

0,59-0,63 == 0,63-0,67 w=m0.67-0,77 w=m0.77-0,92
o MyncTel paseMuEE Hecleaonannii

-

i 7] a
pefi. 2. Eadod NDVI: a — 29 épéy 2016 4.; 4 — 6 faToyady 2016 4.; & — 4 a4Aonoa 2019 4. (6A. def6TTe fi. Ta fiagod
http:iao.ru/ru/content/vol.35-2022/iss.07)

mm -0.27...-0,01 == -0,01-0,1 0,1-0,22 = 0,22-0,26
= 0, 26-0.32 = (),32-0.37 = (,37-0.45 =, 045065

a [ a
Def. 3. Eaddl SWVI: a — 29 épéy 2016 4.; & — 6 fAToyady 2016 4.; 4 — 4 24a6foa 2019 4. (bA. def6iTe Al. Ta fadod
http:iao.ru/ru/content/vol.35-2022/iss.07)

)

542 Agdenisaaa 1.1., Doffées E.A., BOATET E.A., Eaa0+aidTa T.A.
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830TT 4T 0,3—0,44 TRATUD (3&. 4, 5). A&y
TAT 6&fia & TAU-OTIAETT 1a24003+U4 O6TITA0A
&y eciaiypofy To 0,7—0,8 &a0T1 AT 0,2—0,3

o

Ta 8ad0d (8en. 6), TTHodTarité 1T EN Sentinel-2
Té NUAT 8 4 4a36M0a 2019 4., T8AAN0AAEATT 11 o8-
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03, a0yatar-iT-aeeiida émi-
IT-1707a04 0T1€e; 4208TO T34 408341 T-

6TA0& ATETOA — Ta TédaeTad.

A Bac6eloacd aaoTiaoe+aneTé Ta0TBAAsyAaT
geanfeoeeasee EN Sentinel-2 ¢a 4 43a6fioa 2019 4. &
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0024y 1 T-86fi0ad1e~eTar-imo
ThodTaée Taeiarad a
ATa8TAe-TT 6+af086 L 3 (1. def. 2, 4).
A 0d+-afed OEeT
faroyasl) éani+eocarida ciaraiéy NDVI & SWVI
AT T 064 (™ 1) fa 0,1-0,2

Tadépaaéant 13 epéy 2019 4. bacieoda a ¢cia+aieyod

SWVI a yo6 8a06 ia yoed TéTuadéad fithoadeéa 0,3.

TTaariai NDVI T8Ta6éoa MYD13Q1 é NDVI, daf-

fi=edaifal TT EN Landsat-8, Sentinel-2 ¢ca 13 epéy

2019 4., AGCIATI0AATTOD BACEE+e6 T4sa0 cTazaieyie

NDVI 6TiTa00 6+afoéTa X 4 & 5 140, 4 Nddarai €6
a

=
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oaboTa, ToTaaaai
2021 4., a3iTif08ed040, 0T a fi
acaxiThoe Ta 6+anocéad X 1 dacd

(8éfi. 8): GaidaadcTa TAOETTAdTTl

Ta fa 6+afnoéa = 1.
OTTABA0-8

Thatup 2020 &. (8ef. 5). NDVI 8yiTa fa 6+ainoéd - 4 calyculata L. Moench.), aaa6éuieéa (Ledum palust-
42016 & 2019 33. Toee+apony a 1a+aea edoa (1 epiy). re L.), dTéoaeée (Vaccinium uliginosum L.). E¢ 0834
Ta 6+afoéd 1 5 NDVI & yoé 4Ta0 dacée+adony Ta- T014+a710 Té@ésa (Eriophorum vaginatum L.) € ¢a-
¢cia+eo0déuiT (Ta 0,05). @araé 110 (Polytrichum strictum Brid.).
0,85
0.80
0,75 F
0,70 +
= 0,65}
Z 0,60 F 4 (2016 1.)
sl 5 (2016 r.)
0,53 42019 1.)
0,50 52019 r)
0.45 L 8 (2020 r.)
O‘i{) 1 L L 1 1 L 1 1 J
16.05 1.06 17.06 3.07 19.07 4.08 20.08 5.09 21.09 7.10 23.10.2016 r.
16.05 2.06 18.06 4.07 20.07 5.08 21.08 6.09 22.09 8.10 24.10.2019r.
16.05 1.06 17.06 3.07 19.07 4.08 20.08 5.09 21.09 7.10 23.10.2020 r.
Jlarta
pei. 5. Aefaieéa NDVI TT &ifQi ToTa6é0a MYD13Q1l fa OTiTa0d 6+afioéad - 4, 5, 8 Tadxacdd+eé Aag+ad-Eéna
e OTii-Tal ¢ca 43380a06eTT 104 T48eTal 2016, 2019 & 2020 &a.
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I Bucoknii pas

7 Huawwil pas

] Meakomosasamno- paMontdl KoMILIEKe
- IMpaaono- Mol KoMneRe

I pasono-MouAKIHRG-03epRoBBI KoMILIeK:
[ | Tpasano-moxopoe Tonanoe Ho10To

I pesecno-tpanauo-Moxooe So10To

| TI}-’IBTF[I!D'HF('THDHII'{HDBU'HDKUHHE
I:IJI'ITUH.I!IIDSIII HO MecTe Fap

& Toukn mnaeMuux weeaeaosanmnii

Tatié 6+afoTé & 200 T To TTeada, 8yT; 5 — OTiTaté 6+aidTé a 8 €1 T0 TTeada (64. d&fidiTé 1. Ta fiaéod http:iao.ru/

ru/content/vol.35-2022/iss.07)

e
OTIT TiTadé
0.8
0,7 F
0,6 F
= 05F 5
E 0.4}F 4
Z 03} 3
* 2
0.2 F 1
0.1F
0‘0 1 1 1 1 1 L
10,05 7.06 13.07 4.08 13.09  10.10
a
0.4
0.3F m
s QJ\’/—ﬁﬁz
E 0.1 ~ .\/\1//’_\-3
w
0,0 F 1
0.1 F
_0.2 1 L 1 1 1 1
10.05 7.06 13.07 4.08 13.09 10.10
Jlata
a
04 éiadéna: a — NDVI; a — SWVI
019 4.). TAaROTITETRATEE TETUA-

T1a 60+afioéd ™ 2 TOia+a4i0 6aidaadia TaléiT-

AQ ==

aaiifay (Chamaedaphne calyculata L. Moench.), aa-
doeuieé (Ledum palustre L.), &Tédaeéa (Vaccinium
uliginosum L.). E¢ 0833 Taaépaadoiy Témeda (Erio-

phorum vaginatum L.). bafitdéThodarai caéaiaée 110

pefi. 8. Eo6iioadie+eTaT-i0adiTa0é OeoTodiTe Ta 14fiod
- 1(2 7

ade, 6-afoTé L 1 (2 Teoyady 2021 4.)

(Polytrichum strictum Brid.) & Tacia+eodéiita ét-

E6&+4fi0aT NoadToTa O6ceTeenoiTaT (Sphagnum angus-
tifolium) (0éf. 9).

544 Agdenisaaa 1.1., Doffées E.A., BOATET E.A., Eaa0+aidTa T.A.



EE-fiT4800TT14008e aeadodélnoaopd T aTédd AE8064T-
été GATTTRoe & adTiaocécedtaaiiinoe (Aastyo-
iT, 843 TECeTAT fTaddeeaiey aeeiild Ta-
0ad f0808068) TA 0T0Oa & dancadieé anar-
d4a aficéa. Eciafaiey a irdeodad yénodaéota
éon Gaidaaoia e aadoelieéa anaToaasa-
ar e +afi0oéTa ATEad caidoid 1T fdaaia-
iep i 0TOOTH, +0T, TT-a€8e1Ti0, Tauyiiy-
aon TiTeee T +eaTnolp adfoed dafcaieé
@ eciafaireyi 6feTaéé idaad Taeoaiey.

00 NDVI & SWVI eéfiiédacaiTar
6eo ITi461T TTad@apoiy TT Tardaaea-
iep A04Toaap 33T aTeéToa & OTiTadl o6+afoéai

-\ D
=/ < <

) gy C) m/

: Q-

l

2020 4. ¢ia+aiea NDVI

fiTnoaaeét 0,37, a 1a

17 1ay 2020 4. SWVI = -0,07
(8&fi. 11, 4&).
A 03aé. 4 -

Daseeda 3
AT 4TET0a (2019 4.)

)

£1y606¢- 0736 L. palustre S. fuscum Ch;rr;;ﬂgggne
64T 21| 24 [as| a1 [xs[as| a1 [ag[as[a1][24a]2s5
Nis 0,34 0,32 025| 0,39 0,27 0,17 | 0,27 0,24 0,23 | 0,47 0,40 0,37
Cs 079 084 0,73| 0,92 0,77 040 | 0,75 0,72 0,72 | 1,07 0,96 0,93
Rhe 251 252 2,69| 261 250 1554 | 2,73 252 281 | 368 3,30 3,14
Nys.;5 | 0,86 0,89 0,85| 0,79 068 0,39 | 093 095 1,01 | 0,74 0,75 0,69
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pefi. 10. Eadoa dafoecdel TTaT Tacil ITAT TTEdTAd & 83c6elnach adaeddedtaarey EN Sentinel-2 ¢a 12 épéy 2019 &4.: 6+afioTé
A 7 — Fadu, 8 — oTiTaté 6+ainoTé (6a. oefdiTeé . Ta fiaéod http:iao.ru/ru/content/vol.35-2022/iss.07)
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Oaaeeova 4

NT3808a8iT04 éTy0O6e4T00 TA 6T00A & dafdaieé
Tau-OTIASTAT 12a604+0y (2020 4.)

ETyo6e- | A. pubescens | S. aucuparia 0786
6@410 a4 a7 16|17 16|17
Nas 0,44 0,46 0,44 0,32 0,59 0,37
Cs 1,08 0,49 0,89 0,70 0,76 0,80
[\ 1,55 0,73 1,11 0,78 1,18 1,50
Ny@, i 0,97 0,69 0,99 0,74 0,96 1,07
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EE-iiT4600 TA 07004 ii 4T03a83T 6+afioéa (T 6) TT-
éacal fTa defi. 12. RATT AATT To4Ta8a8aTed adTa-
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pefi. 12. EE-iTaéodn TA 01804 fi OTITATAT (X 7, faday

8504ay) & ATOAAGAAT (L 6, +A0Tay 6583aY) 6+aM06Ta

faie crazdiey NDVI 7T EN
Sentinel-2 (10 1) 1a 6TiTa00 6+a-
foéad aéecée ¢ia+afeyl NDVI TdTa6éoa MYD13Q1,
+0T NAeA&04EUN0A0A0 T TGATEATTI €a+anoad TTaaToa
420 & Tadaatoée EN Sentinel-2 & Landsat-8.
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M.N. Alekseeva, 1.V. Russkikh, I.G. YashchenkT, P.B. Kadychagov. Ground-based remote studies of post-
pyrogenic landscapes of the Tomsk region.

A comprehensive approach to assessing the state of the post-pyrogenic landscapes of the Tomsk region us-
ing satellite images and ground data is suggested. Vegetation maps, maps of vegetation indices NDVI and
SWVI are constructed on the example of key sections of the Bakchar—Iks and Ob—Tom interfluves. It was
found that the greatest degradation and burning of vegetation cover occurred in the pyrogenic area of the Bak-
char bog. 1—2 months after the fires in the bog and in the swampy forest, NDVI decreased by 0.36 and 0.35
units, respectively. It has been established that in the third year after the fire in the Bakchar bog, phytomass
increases with a change of pre-fire phytocenoses. The results of IR spectrometry indicate the highest aromatiza-
tion of peat and plants of burnt areas as compared to background ones.
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