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SEASONAL DYNAMICS OF CLIMATIC INDICES AS ONE
OF THE MANIFESTATION FACTORS OF PYROGENIC PHENOMENA
ON THE TERRITORY OF LUGANSK REGION

Abstract. The analysis on the effects of pyrogenic Lugansk region for the period from 2001 to
2005 was conducted using the service «kFIRMSy. Established seasonal dynamics of pyrogenic phenomena
and specific influence of climatic factors on the pyrogenic effects in the Luhansk region.
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CE30HHA ANHAMIKA KINIMATUYHUX MOKA3HUKIB
AK OAUH 3 ®AKTOPIB BUHWKHEHHA NIPOrEHHUX SABULL
HA TEPUTOPII TYTAHLLUHN

Sk BimoMo, IIOPIYHI MiPOTEHHI MPOIECH 3aBIAIOTh CEPHO3HIX €KOHOMIUHMX 30uTKiB. Ha uac-
TOTY iX BUHHUKHEHHS, KPiM aHTPOIIOTCHHHUX, BIUIMBAIOTH KIIMAaTH4HI YMHHHMKH, CHJIA BIUIUBY SIKHX
PO3PI3HAETHCS 3aJIEKHO Bijl PETiOHY, 10 3yMOBJIEHO HOr0 30HATEHUMH OCOOIMBOCTSIMU.

3a Bech mepion (2001-2005 pp.) npoanamizoBaHo 4163 TemioBux aHoMainii Ha Teputopii Jly-
TaHCHKOI 00JacTi, sKi 0e3MoCepeIHbO MOB'sI3aHi 3 KUIBKICTIO MIPOTCHHUX SIBHI Ta X MacIiTaboM.
BupineHo 1Ba OCHOBHHMX HeEpiofn MipOTeHHOI aKTHBHOCTI: 3 KBITHS IO TPaBEHb i 3 JIUITHS IO Bepe-
CeHb. 3a IOCHIKYyBaHHUI IEpio] B NEPILIOMY MKy MiPOreHHOI aKTUBHOCTI KiJbKICTh TEIUIOBUX aHO-
MaJIiif CTaHOBUTB Y cepeanbomy 79, a B ipyromy — 198.

OTpuMaHO KOSQIi€HT KOPETALii MK 3MIHHUMH — TEMIIEPaTYPOO TOBITPS 1 KUIBKICTIO TETIIO-
BHX aHOMaJiii, [0 TOBOPUTH MPO CEPEeIHIO MO3UTUBHY 3aJICKHICTh MK UMM JIBOMa 3MiHHUMH. Ta-
KO’X OTPUMAaHO HEraTHBHHN KOe(ilieHT KOPEesIii MiX 3MIHHUMH KiTBKICTIO ONaJiB i TEIUIOBUX aHO-
MaJii, SKHi HalO1IbII c1a00 BUPAKECHHUN B MICSIIl 3 HAMEHIIIO0 KiJTBKICTIO OMaIiB.

Knrouoei cnosa: nipoeenni cykyecii, 10KanbHi meniosi anoMalii.
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CE30HHAA AUHAMUKA KNUMATUYECKUX NOKA3ATENEN 5
KAK OH N3 ®AKTOPOB NPOABIIEHUA NMPOIMEHHbLIX ABNEHUA
HA TEPPUTOPUU NYTAHLUWHbI

Kak wu3BecTHO, exkerogHble NUPOIrEHHBIC IPOLECCHl HAHOCAT CEPHE3HBI IKOHOMMYECKHI
ymep6. Ha 4acToTy MX BO3HHKHOBEHHS, IOMUMO aHTPOIOTE€HHBIX, OKA3bIBAIOT BIMSHHUE KIMMaTHUe-
ckye (aKkTOpbl, CHJIa BIMSHUS KOTOPBIX pa3iMdyaeTcsi B 3aBUCUMOCTH OT PErHoHa, 4To 00YCIIOBICHO
€r0 30HAJILHBIMU OCOOCHHOCTSIMH.

3a Beck nepuon (2001-2005 rr.) npoananu3upoBaHo 4163 TEmIOBBIX aHOMAJIMK Ha TEPPHUTO-
pun Jlyranckoii 001acTu, KOTOpbIe HANPSIMYIO CBSI3aHBI C KOJIWYECTBOM ITHPOTEHHBIX SBJICHUI U nX
Macimtabom. BergeneHo 1Ba OCHOBHBIX IT€PHOAA MUPOTEHHON aKTUBHOCTH: C alpens 10 Mai 1 ¢ Hio-
TS IO CEeHTSOph. 3a HCCleIyeMbl Mepuoa B MEPBOM MHKE MHUPOTEHHOH aKTHBHOCTU KOJNUYECTBO
TEILIOBBIX AHOMAIUI COCTaBIIAET B cpeaHeM 79, a Bo BTopoM — 198.

[Momyuen ko3 GUITIEHT KOPPEISIUT MEXITy IepEMEHHBIMI — TEMIIEPAaTypOl BO3yXa U KOJHU-
YECTBOM TEIIOBBIX aHOMAJIMM, YTO TOBOPUT O CpeJHEN MOJI0XKUTEIbHOM 3aBUCUMOCTH MEXy STUMU
JBYMsI IEPEMEHHBIMU. A TaKOKe MOJTyYeH OTPULATENBHBIA KOA(PQUIMEHT KOPPEesun MeXIy Inepe-
MEHHBIMU KOJIMYECTBOM OCAJKOB U TETIJIOBBIX aHOMANUii, KOTOpHIi Hanbosee cnabo BBIPAKEH B Me-
CSIIIbI C HAMMEHBIITHM KOJINYECTBOM OCAJIKOB.

Knrouesvie cnoga: nupozennvle cykyeccuu, 10KanbHble Menioeble AHOMAIUL.

INTRODUCTION

Annual pyrogenic processes cause severe economic damage (Goncharova, Kovalchik,
2013). Besides anthropogenic, climate indeces affect the frequency of occurrence of this
processes. The power of climate indeces influence vary depending on region due to zonal
features (Flannigan, Van Wagner, 1991; Houghton, 1991; Kasischke et al., 1995).

The purpose of the work is identification of the share of some leading factors partici-
pation, that are typical for South-Eastern Ukraine.

METHOD

For receiving information about pyrogenic processes we use service «The Fire Infor-
mation for Resource Management System» (FIRMS) (NASA Earth Data), that is enable to
get information about pyrogenic processes on all the territory of Lugansk region during the
investigate period, as distinct from official sources, that register only subordinated territory
data. We use hotspots archives of Lugansk region between 2001 and 2005 for investigation
(NASA Earth Data). Archives were received using FIRMS.

To determine the dependence of occurrence of pyrogenic processes on climate factors
we use the correlation analysis.

Hotspots means pyrogenic process presented in the form of pixel 1 x 1 km, received
after processing of data from the MODIS radiometer on the Terra and Aqua satellites. Ac-
tually, it is a separate flashpoints.

DELIVERABLES

As a result of analysis we received the following data (Fig.1). We've analyzed it be-
low in chronological order.

During 2001, were registered 851 thermal anomalies. The first anomaly was regis-
tered in February in a single number that is probably an erroneous decoding. Subsequent
groups of hotspots were registered since March, 12. During the period from May till June
there were recorded only 11 thermal anomalies. The largest number of thermal anomalies in
2001 were registered in August, their number were 587.
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Another situation was in 2002. During 2002 there were registered 1120 local thermal
anomalies. Peak activity fell on the period from March till April, during this time there
were registered 83 hearths. The peak of the summer thermal anomalies occurred in the pe-
riod from July till August. The largest number of local points was recorded in July — 555, in
August — 397 and also in September — 60.
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Fig. 1. Distribution of thermal anomalies during 2001-2005 (Lugansk region)

There were registered 360 flashpoints in 2003. Peak activity was observed in the pe-
riod from April till May and from August till October. The greatest number of local thermal
anomalies were registered in April — their total number amounted to 164 hearths, in Sep-
tember — 55 and in October — 47. The rest of the year the number of thermal anomalies
ranged from 0 to 30. Analysis of the data for 2003 showed the least amount of local thermal
anomalies during the study years.

For the whole of 2004 there were registered 477 thermal anomalies. The greatest
number of flashpoints in 2004 during the period from March till April is 100, and from July
till September — 357. Thermal anomalies peak was occurred in August, there were fixed
207 local points this month.

Year 2005 was the most rich in pyrogenic events. There were registered 1355 thermal
anomalies. There were awarded two periods with the highest number of flashpoints. The
first period was registered in April. There were posted 415 local thermal anomalies this
month. The second peak activity fell on the period from July till October. Total number of
flashpoints amounted to 920 during these months.

Thus, there were registered 4163 thermal anomalies over the analyzed period. On aver-
age, for each year we have 832,6 thermal anomalies. Registration of the first anomalies begins
in February. The largest number of thermal anomalies falls on two peaks: the first is from
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April till May and the second — from June till September, rarely — in October. On average for
the period from March till May were registered 183,8 hotpots. And during the second peak
period — 645,6. Starting from October, the number of thermal points is reduced. Their total
amount in the period from October till December is from 1 to 16 hotspots.

Also in the study of local thermal anomalies, we used the data on temperature and
precipitation, which were obtained from official sources. Such information summarized in
table 1.
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Fig. 2 a. The dependence of pyrogenic phenomena number
from an average monthly temperature (e, °C) and the precipitation during one month (b, mm)
in the period 2001-2005 (background climate indicators information — in Table 1)

Based on these data, correlation analysis was performed. The correlation coefficient
between the air temperature and the frequency of pyrogenic phenomena occurrence by the
data service FIRMS (NASA Earth Data; MODIS Active Fire), shows the positive relation-
ship in periods with high temperatures, while in periods with low temperatures, this de-
pendence is mild. Calculation of correlation between precipitation and the frequency of
occurrence of thermal anomalies gave a negative coefficient, which indicates the opposite
relationship between variables. This means, that the higher the value of one, the lower the
value of another variable. At the same time we can see similar temperatures picture, periods
of small amount of precipitation does not demonstrate the dependence unlike the months
with the higher amount of precipitation.
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Fig. 2 b. The dependence of pyrogenic phenomena number
from an average monthly temperature (a, °C) and the precipitation during one month (b, mm)
in the period 2001-2005 (background climate indicators information — in Table 1)

There was also a non-random link in the number of anomalies over the years. We see
in the schedule (Fig. 2) that the dependence of quantity of thermal anomalies from climatic
factors in various from years, that is connected with the power and intensity of climatic
factors. Also the main annual peaks of fire activity were allocated (table 2).

Table 2

The distribution of thermal anomalies number by years

Year The amount of The first peak The second The peak months
anomalies peak
1 2 3 4 5
2001 851 68 587 April (68), August (587)
March (51), April (32), July
2002 1120 83 1012 (555), August (397),
September (60)
April (164), September (55),
2003 360 164 102 October (47)

106

ISSN 1726-1112. Ecology and noospherology. 2014. Vol. 25, no. 1-2



Ending of table 2

1 2 3 4 5
March (60), April (40), July

2004 477 100 357 (88), August (207),
September (62)
April (415), July (214),
2005 1355 415 920 August (411), September

(135), October (160)

CONCLUSIONS

1. For the entire study period (2001-2005) there was analyzed 4163 thermal anoma-
lies on the territory of the Lugansk region (Fig. 1), which are directly related to the number
of pyrogenic phenomena and their scale.

2. Two main periods of pyrogenic activity was found: from April till May and from
July till September. During the study period in the first peak of pyrogenic activity the num-
ber of thermal anomalies is on average 79, and in the second peak — 198.

3. The correlation coefficient between two variables — temperature and quantity of
thermal anomalies was obtained (table 1). It indicates the average positive correlation be-
tween these two variables. Also a negative correlation coefficient between variable amount
of precipitation and thermal anomalies was received, that is most poorly expressed in
months with the smallest amount of precipitation.
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