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JucTtaniiiiai 1oCcaiKeHHs TOPGOBHUIIL
y 3B A3KY 3 1X MOXKEKOHEOE3MEUHICTIO

Beryn

Topdouiia — 1e ckinaaHa Ta yHIKajdbHa Oararo-
KOMITOHEHTHA IIPUPOJHA CUCTEMA, KA B 3HAYHIN
Mipl BIUIMBA€ Ha EKOJOTIYHUH CTaH JIOBKIII,
0CcOOJIMBO B OCTaHHIN 4yac y 3B’S3KYy 13 NOTEILIIH-
HAM KitiMaty. TopdoBuia BUKOHYIOTh BOJOPETY-
JIOI0YY Ta IPUPOJOOXOPOHHY (YHKIIIIO, ajle 3a
MEBHUX 00CTaBUH MOXYTb CTaTU CIPABXHIM JIH-
XOM JUJIs1 JIFOJMHU.

AKTYaJIbHICTh TEMH TIOJISITAE B TOMY, IO TOP-
¢osuia, 3aiiMatoun 2-3 % MOBEPXHI CyXOAOIY,
YTpUMYIOTh 25 % I'PYHTOBOIO BYIVIELIO ILJIAHETH.
TopdoBi mokexi € HAHOUTBIIUM y CBITI SIBUIIEM
3a 00CATOM BHKH/IIB BYIJIEIt0 B arMocdepy 1 Hail-
JIOBIII 33 TPUBAIICTIO. Tiiroua moxeska MoXe TpH-
Batu pokamu. Top(’siH1 MOXKeX1, HABITh BCTAHOB-
JIeH1, Ha/I3BUYailHO Ba’KKO KOHTPOJIFOBATH, 1 BKpaii
Ba)kKo 3racuTh. [IpuxoBaHe ropinHs BiJj0yBa€eThCA
y HiI3eMHUX I1apax Topdy, HOKexKl MOXYTh BHU-
TPUMaTH BOJIOTY 1 JIOUIOBY IOTOAY 1 HaBITh IpPO-
JIOBKYBAaTH TJIHHS B3UMKY i cHirom. KuTbKicTh
BYIVICLIIO Y CBITI, IKUH MICTUTBCS B TOP(HOBUILAX
MIEPEBUIIYE KIJIBKICTh BYTJICITIO, IO 30epiracThes
y BCIf POCIMHHOCTI 1 MOXe OyTH NPHUPIBHSHOIO
3a 00csAroM 10 iCHyrouoro armocepnoro Oaceii-
Hy Byriento. Topd sk nopoaa MICTUTh TPUOIU3HO
60 % Byryerio 1 10 40 % KHUCHIO B 3aJIEKHOCTI BiJT
CKJIaJy, 30JIbHOCTI, TyMycHOCTI. OfuH Kijorpam
cyxoro Topdy Mmoxxe yrpumaru 10 20 JITPiB BOIH 1
€ XOpOLLIUM Pe3epByapoM /s 30eperKeHHs BOJIOTH.

[Ticns memiopartii ocymiene TopdoBuiie crpa-
LbOBYETHCSI BHACJIJIOK BUBUIBHEHHS BYIJIELIO,
BTpavyarouu 70 2,5 cM MOTYXHOCTI Ha pik. Kpim
TOrO, B CyXOMY CTaHI TOp(OBHIIA JETKo 3aiima-
toTbest. [in yac moxkex ocymeHux Topdosuiy B
arMochepy HaIXOAUTh 3HAYHUIN 00’ €M 3BaKECHUX
YaCTOK Y BUIVISJII CaKl, TAPHUKOBUX XIMIYHO aK-
TUBHUX Tra3iB JIOKCHUIY BYIVIEIIO, OKUCY a3oTYy,
TIOKCUY CIpKH, amiaky, (hopmasbiaeriay, OeHsa-
nipeny, GeHoy, abAeTiay Ta IHIUX crnoiayk. Lle
HEraTMBHO BIUIMBA€ Ha JOBKULIA, 301IBIIYy€E 3a-
XBOPIOBAHICTh OPraHiB JAMXaHHS Ta CMEPTHICTb
HACEJICHHS.

Remote Sensing Research of Peatlands
with Regard to their Fire Hazard

Introduction

Peatlands are multi-component and unique eco-
systems that have a huge impact on the environ-
ment, especially in recent years due to the global
warming. Peatlands serve as water regulators and
environment protectors, but they can become a
real trouble for people in certain circumstances.

The relevance of the topic is that peatlands,
covering 2% — 3% of the global land area, con-
tain 25% of the world’s terrestrial soil carbon.
Peatland fires are the most durable and the larg-
est phenomena of carbon emissions. A smoulder-
ing fire can burn for years. Even determined the
fire is difficult to control and extremely hard to
extinguish. Latent burning occurs in the under-
ground layers of peat; the fire is able to resist
moisture and rain, and can even smoulder in win-
ter under a cover of snow. The world’s amount of
carbon, containing in peatlands exceeds that of
vegetation and can be equated to the atmosphere
carbon reservoir. Peat deposits contain 60% of
carbon and about 40% of oxygen, depending on
the composition, ash and humus content. One
kilogram of dry peat can hold up to 20 litre of
water, being a good water-storage tank.

After melioration a drained peatland exhausts
due to the carbon emission, losing about 2.5 cm of
its thickness annually. In addition, it can catch fire
easily. During fires the large amount of suspended
particles in the form of ash, greenhouse gases of
carbon dioxide, nitrogen oxide, sulphur dioxide,
ammonia, formaldehyde, benzapyrene, phenol, al-
dehyde, etc. get into the atmosphere. All this has a
negative impact on the environment, increasing the
death rate and the number of respiratory diseases.
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Metogu4Hi npuiioMM MOHITOPUHTY CTaHY TOP-
(posuin

Jlns BUSIBIIEHHS! TIOXKEKO HEOE3MEUHUX TUISTHOK Ha
TophoBHUIIAX TOTPIOHO BOJOMITH HACTYMHOIO iH-
dhopmarriero:

*  MICIIE3HAXOKEHHS TOP(HOBUIIL,

*  MOTYXKHICTh TOP( SHUX BIAKIA/IB;

*  CTaH BOJOTOCTI TOP(OBHIIIA;

*  MOrofHI NOKa3HUKHU, B TOMY YMCII 1 CHHONTHY-

HUU IIPOTHO3.

Husky 1mmMx Moka3HUKIB MOMJIMBO OTPHUMATH,
BUKOPHCTOBYIOUM 0araro30HaJIbHI KOCMIiuHI 300pa-
xeHHst (K3) pi3HOro mpocTOpoBOTrO pO3pI3HEHHS.
Tak, Ha perioHaJIbHOMY PiBHI MOXKE BHKOPHCTOBY-
BaTHCh LIMPOKO BIJOMUM CynmyTHUK Terra 3 amapa-
Typoro Modis, 1o Mae psa TEIUIOBUX KaHATIB, SKi
MOKa3yl0Th 3MiHHU TEMIIepaTypu MOBEPXHI B IPOCTO-
pi. Takox iCHYIOTH TOTOBI (CTaHAAPTHI) MPOAYKTH
Terra Modis, a came MOD14A2, 1o ¢ikcyroTh K
OJTHOMOMEHTHI, TaK 1 CyMapHi IepeBUIIICHHS HAa3eM-
HOI TemmepaTrypu 3a 8 IHIB CIIOCTEPEkKEeHb, TOOTO
«raps4i Toukw». TersoBe mosie MOBEpXHI MOALIs-
€ThCS HAa 7 KJIACiB, TPU 3 AKUX BITHOCSATHCS /10 aHO-
MaJbHUX TIEPEBUIICHh TEMIIEpPaTyp 1 3 Pi3HOIO J0-
CTOBIPHICTIO 1IEHTU(IKYIOTh TOXKEXKI.

J11st GiTbIIT TOCTOBIPHOTO BU3SHAYECHHS MiCIIA TTO-
JKEXKI1 Ha PErioHaJIbHOMY PiBHI 3aCTOCOBY€ETHCS KOC-
MiuHI 3HIMKH cepii Landsat, ocobnmBo micnst Toro
gk Ha Hocii Landsat-8 Oynu po3MileHi 1Ba Tersio-
Bux kanamu (TIR) 3 mianazonamu 10,8 Ta 12,0 Mxwm.
B HAK/I3 BUKOPHCTOBYIOTHCS 1 BIOCKOHAIOIOTHCS
METOAMKH TIEPEepaxyHKy TEIJIOBOTO TOJS 3 Bpaxy-
BaHHSM aTMOC(EpHOI KOPEKIii Ta BBEACHHS MONpa-
BOK Ha BI/IMTOBIIHI BIIACTUBOCTI MMOBEPXHi.

3BUuaiiHO, 3a(iKCyBaTH Ha 3HIMKY OCEpEIKU
noxexx He mayxe ckinamno. KomGinamis TIR, NIR-
KaHaJiB Ta, HAlIPUKJIAJ, BUKOPUCTAHHS CIEKTPallb-
HOrO iHAeKcy Bosorocti NDWI, sikuit € roroBuM
npoaykToM it Landsat-8, mae MOXIJIHMBICTH BH-
TUTATH BCI Tapsdi AUITHKA Ha 300pa)XeHHI B TOMY
YHCIl 1 OB’ 5I3aH1 3 MEPEOCYIICHHAM CYXICTIO TOp-
¢y Ta ropinsmM. HopmamizoBaHuii pi3HUIEBHH
BojHUH 1HAeKC NDWI € uyTnuBuM 10 3MiH BMICTY
BOJIM B POCITMHHOMY TTOKPHBI, OCKLITBKH KOe]ili€H-
1 BinouTTa B NIR (857 M) Ta SVIR (1241 HM™)
Jiama3oHax MOiOHI, ane Jenio pi3HAThCS BIACTH-
BOCTI MOIVIMHAHHS BOJAM, 3aCTOCOBYETHCS Ul aHa-
T3y CTpeCy POCIMHHOCTI Ta BHBUCHHS ITOKEKHOI
HeOe3neKu.

Methodologal techniques to monitor the state
of peatlands

To identify the fire hazardous areas of peatlands
it is necessary to have the following information:
* location of peatlands

» thickness of peat deposits

* moisture conditions of peatlands

» weather indexes, including synoptic forecast.

These indicators can be obtained, using mul-
tizonal satellite imagery (SI) of different spatial
resolution. For instance, the well-known Terra
satellite with MODIS equipment that have sev-
eral thermal channels, showing the changes of
surface temperature in the area can be used at the
regional level. There are also complete (stand-
ard) Terra MODIS products, namely MOD14A2,
that register both instantaneous and total ground
temperature excess, i.e. ‘hot points’, for 8 days
of observations. Land surface temperature (LST)
is divided into seven classes, three of which are
related to the anomalous temperature rise and en-
able to identify fires with different accuracy.

To detect more accurately the seat of fire at the
regional level, we use Landsat images, especially
after two thermal channels (TIR) with ranges of
10.8 and 12.0 um were installed on Landsat-8.
The CASRE uses and improves LST converting
methods with regard to atmospheric correction
and amendment of respective surface properties.

Certainly, the seats of fire are easy to detect on
the image. Combining TIR, NIR-channels and, for
instance, using normalized difference water index
(NDWI) — a complete product for Landsat-8 —
enables to identify hot areas on the image, includ-
ing those related to over-drying and peat burning.
NDWTI is sensitive to the changes in the vegetation
water content, since the reflection coefficients in
the NIR (857 nm) and SVIR (1241 nm) ranges are
similar. But, in order to analyze plant stress and
study fire hazard, we use slightly different water
absorption properties.
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