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Kopsavilkums. Meza ugunsgréki var nodarit ievérojamus finansialus zaudéjumus,
tade] ir batiski iespéjami precizi raksturot un prognozét meza ugunsbistamibu, lai veiktu
preventivus pasakumus. Meza ugunsbistamibu var raksturot ar indeksu, kura korelacija
ar nobiru mitrumu (nosaka aizdeg$anas varbutibu) un zem nobiram esos$a augsnes virséjas
kartas organiska degmateriala mitrumu (nosaka uguns saglabaganos un deg$anas intensitati)
ir iespéjami cie$a. Pétjjuma meérkis bija identificét $adu indeksu un raksturot ta izmainas
klimata izmainu ietekmé.

Augsnes virséja slana mitruma mérijumi triju gadu posma (2012.-2014.) veikti
trijas pétijuma vietas Latvijas rietumu un centralaja dala, kopuma 69 mezaudzés (valdosas
sugas: priede, egle, bérzs, apse), vienlaikus ievacot arl meteorologiskos datus. Noveértéta
to korelacija ar Cetriem ugunsbistamibas indeksiem: Nesterova, modificéto Nesterova un
Kanadas uguns laika apstaklu indeksu (un ta komponentém).

Lielaka dala indeksu labi raksturoja nobiru mitrumu (r=-0,43...-0,50, iznemot
vienu, kur r=-0,25), vajak - daléji sadalijusos nobiru slipa (2-S cm dzilumi) mitrumu
(r=-0,27..-0,39), pavisam viji - ,tridzemes” slapa (6-10cm dziluma) mitrumu
(r=-0,16..-0,41). Kanadas uguns laika apstaklu indeksam un ta sastava ietilpstosajam
sausuma kodam bija augstaka korelacija ar visu vértéto slanu mitrumu, tadé] to rekomen-
déjams izmantot ugunsbistamibas raksturo$anai Latvija.

Izmantojot Kanadas uguns laika apstaklu indeksu, aprékinats, ka lielakaja dala Latvijas
teritorijas, laika perioda no 1980. lidz 2009. gadam, vidéji gada bijusas S lidz 20 dienas ar
seviski augstu ugunsbistamibu, ta¢u nakotné (2031.-2060. g.g.) $adu dienu skaits ievérojami
pieaugs, sasniedzot 30...50. Tadé] ir butiski veikt investicijas, lai ilgtermina uzlabotu meza
uguns apsardzibas efektivitati.

Raksturvardi: augsnes virskartas mitrums, nobiru mitrums, ugunsbistamibas indekss.
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Jansons, A. **, Donis, J.?, Snepsts, G.? Jansons,].* and Zadina, M.* Prognosis of
forest fire danger.

Abstract. Forest fires can cause notable financial losses; therefore it is important
to precisely assess forest fire danger in order to enact adequate preventive measures. Forest
fire danger can be best characterized with index that has strong correlation with litter
moisture (determines fire ignition probability) and moisture of organic materials in upper soil
layer (determines, if the initial fire will persist). Therefore aim of the study was to identify
such and index and analyse its changes as a results of climate changes.

Moisture of litter, duff and humus (or turf) layers of soil was regularly measured from
2012 to 2014 (April-October) in altogether 69 forest stands with various age and dominant
tree species (Scots pine, Norway spruce, silver birch, common aspen). Stands were repre-
senting different fire danger classes according to classification currently used in Latvia. In three
sites meteorological stations were placed in such a way, that largest distance from sampled
stand to the station would not exceed 2.5 km. Hourly data on temperature and precipitation
were collected and used for calculations of following fire danger indexes: Nesterov,
Modified Nesterov, Canadian Fire Weather (and its components (Fine fuel moisture code,
Duff moisture code, Drought code). Calculation of climate change impact were based on
ENSEMBLES models, downscaled for Latvia, A1B climate change scenario.

Moisture of organic matter was strongly affected by group of forest types, representing a
fire danger class. Litter layer had lowest moisture (on average 17.7%) and largest its fluctuations.
Moisture of duff layer was always greater than that of litter layer (on average 30.4%) and smaller
than that of humus layer (37.4%). Most of fire danger indexes correlated well with moisture
of litter layer (r = -0.43....-0.50, except for one, where r = -0.25). Correlation with moisture
of duff layer (depth 2—5 cm) was lower (r = -0.27...-0.39), and with moisture of humus layer
(depth 6-10 cm) — lowest (r=-0.16..-0.41). Canadian Fire Weather index (FWI) and its
drought code had strongest correlation with moisture of measured soil layers and therefore
were recommended for characterisation of forest fire danger in Latvia.

Most of territory of Latvia in a period from 1980 to 2009 had on average 5 to 20 days
with high fire danger (FWI > 17) per year, but in near future (2031-2060) the number of
such days is predicted to reach 30...50 per year. Therefore it is recommended to invest in
infrastructure important for forest fire prevention and protection.

Key words: moisture of upper soil layer, moisture of litter, fire danger index.
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Pesrome. AecHble MOXAaphl HAHOCAT Ooabline (UHAHCOBBIE IOTEPH, MOITOMY AAS
IIPOBEACHHUS TIPEBEHTHUBHBIX MEPONPHATHH OYeHb BAXKHO TOYHO OXapaKTepHU30BaTh H
IIPOTHO3UPOBATh OTHEOIIACHOCTDb B AGCHOM CpeAae. DTO BO3ZMOXXHO OCYIIECTBUTD C ITOMOIIIBIO
MHAEKCA, KOPpPeASiius KOTOPOTO CO BAKHOCTBIO ONapa (OmMpeAeAsseT BepOSTHOCTD
BOCIIAAMEHEHHsS) M BAQXHOCTBIO HAXOAAMErOCS IOA ONAAOM HAa MOBEPXHOCTH IIOYBbI
BO3rOpaeMoOro OpraHMYeCKOTO MaTephaAa sABAseTcs HAOTHOM. lleab AaHHOTO mccAepo-
BaHMA — MAEHTHQUITMPOBAHHE TAaKOrO HHAEKCA M OXapaKTepHU3OBAHME ero M3MEHEeHHMs IT0A
BAWSTHHEM H3MEHEeHHI KAMMATa.

VsmepeHnsa BAQKHOCTU BepXHEro CAOs IOYBBI MPOBOAMAMCH ¢ 2012 a0 2014 roaa
B TPEX MeCTax B 3aMAAHON U I[eHTPAABHOM dYacTsSX AaTBuUH, B 0OLjeM HTOre H3MepeHO
69 Aeconacaxaenuit (AOMUHHpYIOIMUE IOPOABI — COCHA, €Ab, OCHHA), OAHOBPEMEHHO COOpaHbI
HeobX0oAMMBIe MeTeopoAorudeckue AaHHble. OIleHeHa HX KOPPEASIIUS C YeThIPbMS HHAEKCAMH
orgeomacHocTu: nHAekcoM Hectepesa, ¢ MopuduiuposaHHbIM HHAeKcoM Hecrepesa u ¢
KaHaACKMM HHAEKCAMHU OTHEOIACHBIX IIOTOAHBIX YCAOBHIl (1 C €r0 KOMIIOHEHTAMH).

BoABIIMHCTBO MHAEKCOB XOPOLIO ONPEASAMAM BAQKHOCTD OIIAAQ (r=—0,43....—0,50,
KpoMme opHOTO 1 = -0,25), B CBOIO 04epeAb caabee — BARXKHOCTb YACTUYHO PA3AAraiOLIerocs
CAOS Omapa Ha TAybuHe 2-5cM (r=-0,27..-0,39), HO coBceM cAa60 — BAAXKHOCTD
CAOSL TIeperHoiHO# 3eManm Ha raybuHe 6-10cm (r=-0,16..-0,41). Kanaackuit mHAEKC
OTHEONACHOCTH IOTOAHBIX YCAOBHHM M COAEPKAITMICS B €ro COCTaBe KOA CYXOCTH HMEAH
HAWBBICIIYIO KOPPEASIIUIO CO BAAKHOCTBIO BCeX OIeHEHHBIX CAOEB U MOITOMY PEeKOMEHAOBAH
AASI OTIpeAeAeHHs orHeomacHocTH B AarBun. Mcnoapsys Kanapckuilt HHAEKC, BBIYECAGHO YTO B
mepuoa o 1980 a0 2009 ropa HanboAbIIas 4acTh TeppUTOpHU AaTBHM, B CpeateM S...10 pneit
B ropy, 6b1Aa MOABEpTHYTa 0CO60 BBICOKOM OTHEONAacHOCTH, HO B Gyaymem (2031-2060 r.r.)
9HCAO TAKMX AHeH 3HAUUTEeAbHO BO3pacTeT, AoocTurHyB 30...50 pneit B roay. IloaTomy cymecr-
BEHHO Ba)XHBI AOATOCPOYHbIE BAOXKEHH S, KOTOPBIE YAYYIIAT 3¢ PeKTUBHOCTD IPOTUBOIIOKAPHOM
3aIIUTHI AECHBIX ITAOIITAAEH.

Katouesvie ca08a: BARXKHOCTD BEPXHETO CAOSl TIOYBBI, BAQXXHOCTb OIIAAd, HHAEKC

OI'HEOIIaCHOCTH.
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Ievads

Ugunsgrékiem ir liela nozime cilvéku
neapsaimniekota meZa ekosistéma, tas
sugu sastava noteik$ana, atsevisku sugu iz-
platiSanas un/vai to dzives vides uzlabo$anas
veicinagana (Milberg ef al., 2015). Vienlaikus
meza (savvalas) ugunsgreki negativi ietekmé
cilvéku saimniecisko darbibu. Lai to ma-
zinatu, vésturiski patéréts daudz resursu un
palu, tadé] Eiropa jau vairakus gadsimtus
neruna par dabisku, bet gan par cilvéku
vairak vai mazak ijetekmétu uguns rezimu
(Niklasson, Granstrém, 2000). Investicijas
meza apsardzibas un infrastruktaras sistémas
izveidé un uzturé$ana Latvija ir radijusas
situaciju, ka vidéja uguns skarta platiba nav
liela: saskana ar Valsts meza dienesta datiem
pédéjos 10 gados tas apjoms ir tikai 0,93 ha,
turklat mediana ir 0,10 ha. Cilveks musdienas
ne tikai kontrolé (dzé$) meza ugunsgrékus,
bet nereti pats ir ari to izraisitajs — neuzmani-
ga apieSanas ar uguni vai pat launpratiga
dedzinasana Latvija bijusi par céloni vairak
neka 99 % meza ugunsgréku (Roga, 1979).
Lidzigi statistikas dati ir ari citas masu regiona
valstis (Schmuck et al., 2014). Cilvéka lomu
meza ugunsgréku izcel$anas sakara uzrada ari
izdeguso platibu geografiskais izvietojums:
lielaka to dala atrodas divu lielako Latvijas
pilsétu — Rigas un Daugavpils — apkartné
(Donis et al., 2014).

Meza ugunsgréku izcel$anas varbatibu
un ietekmi uz kokiem (t.i., risku) raksturo
ugunsbistamiba, ko nosaka:

1) konkrétas vietas augsnes un reljefs;
2) kokaudzes (sugu

vecums, koku dimensijas u.c.), kas

parametri sastavs,

ietekmé koku dzivo $unu aizsargatibas
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pakapi (mizas biezums, saknu sistémas

izvietojums, vainaga attalums lidz
karstuma avotam);
3) meteorologiskie apstakli (pirms

ugunsgréka, ta laika, péc ugunsgreka);

4) visuiepriek§ minéto faktoru mijiedarbiba,
kas nosaka degSanas intensitati un
ugunsgréka veidu (vainaguguns,
skrejuguns, zemdega).

Meza ugunsgréka ietekme uz kokiem
var bit gan tie$a (stumbra, vainaga, saknu
bojajumi), ka rezultata koki var iet boja
1-3 gadu laika (Donis et al, 2010), gan
netieda (paaugstinats kukainu invazijas vai
véja bojajumu risks).

Meteorologisko apstaklu  nosacita
ugunsbistamiba saistaima ar aizdeg$anas
varbatibu un deg$anas intensitati: to

pienemts raksturot ar indeksu. Aizdeg$anas
parasti sakas nobiru slani (Davies, Legg,
2011). Tas varbatiba ir atskiriga dazadu koku
un zemsedzes augu sugu nobiram ar atski-
rigu kimisko sastavu (Plucinski, Andersson,
2008), dazadiem nobiru veidiem (Fernandes,
Cruz, 2012) un to kombinacijam. Aizdegsa-
nas varbatibu liela méra ietekmé meteo-
rologiskie apstakli (temperatira, mitrums,
véja itrums) un nobiru mitrums (Marino
et al., 2010), kam ipaga nozime ir pavasara
perioda (Davies, Legg, 2011), kad Latvija
visbiezak novérojami meza
1979).

apstakliem saistito ugunsbistamibu precizak

ugunsgréki
(Roga, Ar  meteorologiskajiem
varétu raksturot tads indekss, kam butu
ciesaka korelacija ar nobiru un tam tuvu esosa
degmateriala (kas nozimigs sakotnéjai uguns
uzturé$anai / degéanas intensitétei) mitrumu.
Sadu ugunsbistamibas raditaju izvértéjums
Latvija lidz $im nav veikts.
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Precizs ugunsbistamibas novértéjums
un tas izmainu prognozes ir nozimigas
preventivu pasakumu veik$anai (pieméram,
dedzinat
ugunskurus), ka ari meZza apsardzibas pasa-

nosakot  aizliegumu meza
kumiem nepiecieS$amo resursu planosanai.

Savukart  ilgtermina  ugunsbistamibas
izmainu tendences ir butiska informacija,
pienemot stratégiskus lémumus, pieméram,

par

meéroga novéerojumi

attistiSanu.
ka

izmainu ietekmé ugunsgréku skartas platibas

infrastruktaras Eiropas

liecina, klimata
palielinasies, jatami ietekméjot mezos uzkrata
oglekla apjomu (Seidl et al., 2014). Tomeér
konkrétu apsardzibas pasakumu plano$anai
un ekonomiskai izvérté$anai nepiecie$amas
detalizétakas prognozes par konkrétaja valsti
un regiona sagaidamajam ugunsbistamibas
izmainam. Lidz ar to musu pétljuma mérkis
identificét
raksturojo$o indeksu un noteikt ta izmainas

ir ugunsbistamibu  precizak

klimata izmainu ietekmaé.

Materials un metodes
Pétijuma materials ievakts
eksperimentalajos objektos trijas dazadas
Latvijas vietds — Piejiiras zemiené (Mazirbe)
un Austrumzemgalé (Vecumnieki) 2012.
un 2013. gada, ka ari Ventaszemé (Ugale)
2012., 2013. un 2014. gada. Katra pétijumu
vieta  veikts
(gaisa

véja atrums (10 m augstumi), nokrisnu

meteorologisko  apstaklu

temperatara, relativais mitrums,
(lietus) daudzums) monitorings, izmantojot
parvietojamas meteostacijas Vantage Pro2,
kas uzstaditas atklata vieta (vismaz 100 m
attaluma no dabiskiem vai maksligiem

skérsliem), ne vairak par 2,5 km no talaka pa-
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rauglaukuma meza. Parauglaukumi ierikoti
etru valdodo koku sugu - priede (Pinus
sylvestris), egle (Picea abies), bérzs (Betula
pendula), apse (Populus tremula) -, dazadu
meza tipu un vecumu audzés ar at$kirigam
ugunsbistamibas klasém (1., 2. tab.).
Parauglaukumos novértéts:

1) augsnesmitrums (divosdzilumos:0-5 cm
un 10-15cm), kas katra uzmérianas
reizé noteikts vismaz 2 parauglaukuma
vietas, pielietojot augsnes mitruma
méritaju (Soil moisture meter). Katra
parauglaukuma novértéjums 2012. gada
veikts 10-15 reizes sezona, 2013. gada
16-22 reizes sezona un 2014.gada (ne
visos pétijuma objektos) 10 reizes;

2) nobiru un zemsegas mitrums, pielietojot

DMM600  (Duff  moisture

CAMPBELL SCIENTIFIC,

rokasgramata

meter)
atbilstosi
noraditajai  metodikai.
Mitrums uzmeérits augsnes virskarta
0-2 cm (ieskaitot nesadalijusas nobiras),
2-5 cm dziluma (daléji sadalijusos nobiru
slanis) un 5-10cm dziluma (humusa
jeb ,triidzemes” slinis). Mérijumi katra
parauglaukuma katra mériSanas diena
veikti vismaz 2 atkartojumos, bet katra
objekta — 4-5 reizes sezoni;
3) iepriek3gja gadd nozagéto koksnes pa-
raugu (priedes stumbra nogrieznis bez
mizas, apméram 1m gar§, caurmérs
6-8 cm) mitrums, pielietojot koksnes
mitruma meéritaju Wood moisture meter
TS500. Koksnes paraugi novietoti uz
zemsedzes parauglaukuma centra tuvuma.
Meérijumi veikti 2012. gada 11-1S reizes
sezond un 2013. gada 17 (16-20) reizes

sezona.
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1. tabula / Table 1
Parauglaukumu skaits dalijuma pa ugunsbistamibas klasém un valdo$ajam koku sugam
Distribution of sample plots based on dominant tree species and fire danger classes

Ugunsbistamibas klase *
Valdoga suga Fire danger class * Kopa
Dominant tree species Total
I I/ | I/uI | I/1v 11 111 v A\
Priede / Scots pine 3 4 6 S 3 12 3 2 38
Egle / Norway spruce - - 4 - - 3 - 12
Bérzs / Birch - - 2 - - 7 1 - 10
Apse / Common aspen - - - - - - 1 - 1
Izcirtums™* / Clearcut *** - - 1 - 2 4 1 - 8
Kopa / Total 3 4 13 S S 28 9 2 69

* atbilsto$i Ugunsdrosibas noteikumiem (MK 02.17.2004. noteikumi Nr. 82), kur I - augstaka
ugunsbistamiba, V - zemaka / according to Fire safety regulation of Cabinet of Ministers No 82 from
02.17.2004., where I — highest fire danger, V — lowest;

** pirmais skaitlis — ugunsbistamibas klase péc Ugunsdrosibas noteikumiem (MK 02.17.2004. noteikumi
Nr. 82), t.i., atkariba no meza tipa, audzes vecuma, koku sugas; otrais skaitlis — ugunsbistamibas klase péc
MK noteikumos noraditas meza tipu klasifikacijas / first number — fire danger class according to Fire safety
regulation of Cabinet of Ministers No 82 from 02.17.2004., i.e., based on forest type, stand age and dominant
tree species, second number — according to forest type;

*** ne vecaks par 2 gadiem, neatkarigi no valdosas koku sugas / not older than 2 years, regardless of dominant
tree species.

2.tabula / Table 2
Parauglaukumu skaits dalijuma pa ugunsbistamibas klasém un meza tipiem
Distribution of sample plots based on forest types and fire danger classes

. Ugunsbistamibas klase _

Meza tips Fire danger class Kopa

Forest type Total

I I/II | I/II | I/IV 1I 11T v A%

Cladinosa mel. (As) - - 6 - - 10 - - 16
Hylocomiosa (Dm) - - 3 - - 9 - - 12
Myrtilloso- sphagnosa (Dms) - - - 3 - - 2 - 5
Vacciniosa turf. mel. (Km) - - 2 - - 3 - - S
Mpyrtillosa turf. mel (Ks) - - 2 - - 6 - - 8
Vacciniosa (Mr) - 4 - - S - - - 9
Vaccinioso-sphagnosa (Mrs) - - - 2 - - 2 - 4
Caricoso-phragmitosa (Nd) - - - - - - - 2 2
Cladinoso-callunosa (SI) 3 - - - - - - - 3
Oxalidosa (Vr) - - - - - - 5 _ 5
Kopa / Total 3 4 13 S S 28 9 2 69

Ugunsbistamibas klau apziméjumi ki 1. tabula / Denotations of fire danger classes as in Table 1.
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Izmantojot ievaktos meteorologiskos
datus, aprékinati vairaki ugunsbistamibas
indeksi: Nesterova indekss (NI), modificétais
Nesterova indekss (MNI), Portugiles indekss
(PI) un Kanadas uguns laika apstak]u indekss
(FWI).

Par Nesterova indeksu sauc PSRS
Hidrometeocentra izstradato komplekso
ugunsbistamibas raditaju, kas ir parveidots
Nesterova 1939.gada izveidotais uguns-
bistamibas indekss (1):

NI=%T,.(T,-D),
kur

NI - Nesterova indekss (Nesterov index);
W - dienu skaits kops lietus > 3 mm (number

(1)

of days since rain > 3 mm);
T, - i-tas dienas pusdienas laika t (°C) (noon
temperature of the i day);
D, - i-tas dienas rasas punkta t (°C) (tempe-
rature of dew point of the i day).

Atbilstosi
indeksa

oficialajai  metodikai,

Nesterova uzskaitiS$ana sakama
pavasari péc sniega nokusanas, kad vidéja
diennakts temperatra paaugstinas virs
0°C, un turpinama, lidz nokri$nu daudzums
diennakts laika parsniedz 3 mm. Ja lietus
parsniedz 3 mm diennakti, Nesterova indeksa
vértibu pienem par atbilsto$u 0. Uzskaiti$ana
izbeidzama rudeni, kad vidéja diennakts
temperatara ir < 0°C.

Modificéto Nesterova indeksu izsaka
$ada sakariba (2):

MNI = Kngi * (Ti - Di) ) (2)

kur
MNI - modificétais Nesterova indekss (Mo-
dified Nesterov index);

W - dienu skaits kops lietus > 19 mm (num-
ber of days since rain > 19 mm);
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T, - i-tas dienas pusdienas laika t (°C) (noon
temperature of the i day);

D, - i-tas dienas rasas punkta t (°C)
(temperature of dew point of the i* day);

K; - vértibas no 3. tabulas (value of coefficient
K from Table 3).

Kanadas uguns laika apstaklu indeksu
(Canadian Fire Weather index FWI, Van
Wagner, Pickett, 1985) aprékina, izmantojot
$adus apaksindeksus:
 smalko degmaterialu (maz sadalijuas
atliekas)

mitruma kods (Fine fuel moisture code
FEMC);
« nobiru (vidéji lidz gandriz pilnigi sada-

zaru, lapu u.c. organiskas

lijjusas lapu, skuju, smalko zaru un citu
organisko materialu atliekas, kas atrodas
starp smalko degmaterialu un mineralas
augsnes slani 2-S cm dziluma) mitruma
kods (Duff moisture code DMC);

« sausuma (nobiru/ humusa/ kadras sla-
nim $-10 cm dziluma) kods (Drought
code DC);

. sakotnéjas izplatiSanas indekss (Initial
spread index ISI);

. attistibas indekss (Build up index BUI).

Katrsnoaugstakminétajiemkodiemun
indeksiem aprékinats, balstoties uz nokri$nu
daudzumu iepriek$éja perioda, pusdienas
laika temperataru, relativo mitrumu, véja
atrumu (FFMC), ka ari npemot véra saules

(dienas garuma) ietekmi (DMC, DC).

Kodu un indeksu aprékinasanai izmantota

vienadojumu sistéma (Van Wagner, Pickett,

1985), kas raksturo Zii$anas un mitrinasanas

procesus atseviski smalkajam degmaterialam

(FFMC), nobiram (DMC), ka ari zemakajos

augsnes organiskajos slanos (DC). Uguns-

bistamibas indeksa

izmainu vertésanai,
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3. tabula / Table 3

Koeficienta K vértibas
Values of coefficient K
Koeficienta K vértiba Koeficientam atbilsto$ais nokri$nu daudzums, mm
Value of coefficient K Corresponding amount of precipitation, mm
1 0
0,8 0,1..0,9
0,6 1,0..2,9
04 3,0..5,9
02 6,0..14,9
0,1 15,0..19,0
0 >19

saistiba ar klimata izmainam, izmantotas
projekta “Mezsaimniecibas pielagosana kli-
mata izmainam” ietvaros ieguitas modelétas
meteorologisko parametru vértibas (Cepite-
Frisfelde et al., 2012; Jansons, 2010). Atski-
ribu butiskums noveértéts ar dispersijas
analizi, veicot gradacijas klasu salidzinasanu;
izmantots Tjikija tests (Tukey HSD).

Rezultati un diskusija

Vidéjais augsnes virskartas (visu 3 ana-
lizéto slanu: sakot ar nobiram lidz 10 cm
dzilumam) mitrums dazadu ugunsbistamibas
klasu audzés bija atskirigs. Statistiski batiski
(p < 0,05; a = 0,05) zemaks augsnes mitrums,
salidzinajuma ar citu klagu audzém, bija I un
I/II ugunsbistamibas klases audzés, savukart,
lidzigs augsnes mitrums konstatéts I/III un
II1, ka ari I/IV un IV ugunsbistamibas klases
parauglaukumos. Tas liecina, ka augsnes virs-
kartas mitruma svarstibas noteikusi meza
tipu grupa (meza tipiem, kas ietverti viena
ugunsbistamibas klasé), nevis audzes ve-
cums. Augsnes virskartas mitrums skujkoku
(I klase),

jaunaudzés ugunsbistamibas
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pieméram, damaksni (III ugunsbistamibas
klase) konstatéts tads pats ki pieaugusis
audzés $ai meza tipu grupa (III uguns-
bistamibas klasé).

Salidzinot mitrumu dazados slanos
(virséjais nobiru slanis, dalgji sadalijusos
nobiru slanis 2-5 cm dziluma un ,tradzeme”
5-10 cm dziluma) gan 2012. gada, gan 2013.
un 2014. gada, konstatétas lidzigas sakaribas:
I un II ugunsbistamibas klasé attieciga slana
mitrums bija mazaks neka paréjas klasés, bet
IIT un IV ugunsbistamibas klases meza tipos,
ari skujkoku jaunaudzés, nobiru un humusa
slana mitrums bija lidzigaks ugunsbistami-
bas klasei, kas noteikta atbilsto$i meza
tipam, nevis I ugunsbistamibas klases meza
tipiem (4. tab.).

Visa analizétaja audzu kopa nobiru
slina mitrums visos ménesos (no aprila lidz
septembrim) vienmér bija zemaks neka dalgji
sadalijusos nobiru slanim, kas savukart bija
zemaks neka ,tradzemes” slana mitrums -
attiecigas vidéjas vertibas 17,7, 30,4 un
37,4 %. Vidéjais nobiru slana mitrums oktob-
ri nozimigi (gandriz 2 reizes) parsniedza
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(2012.,2013.,2014. gada mérijumu apkopojums)

Average moisture of litter (fine fuel), duff and humus layers

(summary of measurements in 2012, 2013, 2014)

4. tabula / Table 4
Vidéjais nobiru, daléji sadalijudos nobiru un “tradzemes” slana mitrums

L ) Ugunsbistamibas klase o
Meénesis no gada sakuma Fire danger class Vidgji
Month since the beginning Ave-

of the year I | yn | ym| v | o | o | Iv | v | rage

Vidéjais nobiru slana mitrums, %
Average moisture of litter layer, %

4 88 | 100 | 158 | 21,8 121 | 230 | 137 | 153

S 6,6 75 | 142 | 155 | 82 | 126 | 261 | 483 | 139

6 5,8 98 | 21,9 | 172 | 166 | 128 | 192 | 268 | 155

7 10,1 10,6 16,9 23,9 9,9 14,9 19,4 26,0 16,0

8 172 | 172 | 237 | 354 | 200 | 176 | 270 | 439 | 227

9 18,5 9,9 24,5 29,8 28,5 14,8 27,8 - 18,9

10 363 | 388 | 423 | 477 | 367 | 358 | 387 | 560 | 403
Videji / Average 11,2 12,0 19,8 24,8 14,1 14,9 23,5 33,4 17,7

Vidéjais daléji sadalijusos nobiru slana mitrums, %
Average moisture of duff layer, %

4 238 | 267 | 41,1 | 473 3,1 | 423 | 503 | 372

S 18,2 15,9 34,5 38,9 21,9 29,7 S1,S 56,7 31,5

6 136 | 184 | 368 | 362 | 181 | 245 | 369 | 41,8 | 287

7 20,9 20,1 32,4 37,9 19,1 26,1 36,2 46,8 28,7

8 22,0 24,6 33,6 44,6 25,9 25,6 422 49,1 31,5

9 19,6 20,2 36,8 37,3 33,8 21,5 33,3 - 26,1

10 39,7 36,5 40,7 47,5 29,3 37,1 48,2 SS,7 40,4
Videji / Average 199 | 208 | 345 | 404 | 220 | 264 | 412 | 480 | 304

Vidgjais “tradzemes” slana mitrums, %
Average moisture of humus layer, %

4 381 | 285 | 494 | 512 417 | 560 | 597 | 458

s 253 | 27,5 | 438 | 474 | 37,1 | 409 | 560 | 591 | 419

6 18,1 24,8 42,7 43,9 27,3 31,3 48,4 51,5 36,6

7 20,0 21,6 38,1 46,3 28,8 32,6 45,4 54,2 35,1

8 23,0 27,1 40,2 47,4 29,9 31,3 51,9 56,9 36,7

9 9,0 28,1 38,7 46,2 35,0 22,1 45,3 - 30,6

10 14,0 27,5 39,2 45,8 27,2 33,2 48,0 58,3 36,8
Vidéji / Average 21,8 25,3 41,0 46,7 31,1 33,5 50,2 S§,S 37,4

Ugunsbistamibas klagu apziméjumi ka 1. tabula / Denotations of fire danger classes as in Table 1.
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augstiko mitruma radijumu jebkura cita no
izvértétajiem meéne$iem; neviena cita slani
tik  krasas
liecinot, ka nobiru slina (kas saistits ar

izmainas netika konstatétas,
aizdegSanas varbitibu) mitrumu visvairak

ietekmé meteorologiskie apstakli.

Veicot koksnes paraugu mitruma
analizi, netika  konstatétas  statistiski
batiskas to mitruma at$kiribas dazadu

ugunsbistamibas klasu audzés. Tapat netika
statistiski  butiskas
izmainas 2012. gada pa ménesiem, tacu $adas

konstatétas mitruma
izmainas novérotas 2013. gada (5. tab.).

Dati par katra
izmainam visa pétijuma perioda izmantoti,

slanpa  mitruma

izvértéjot to saikni ar ugunsbistamibu
raksturojosajiem indeksiem (6. tab.). Nobiru
slana mitrums viscie$ak koreléja ar Kanadas
uguns laika apstaklu indeksu (r=-0,50),

daléji sadaliju$os nobiru slana mitrums - ar

Kanadas uguns laika apstaklu indeksu un ta
sastava ietilpsto$o sausuma kodu (r = -0,39),
savukart ,tradzemes” slana mitrums - ar
Kanadas uguns laika apstaklu indeksa sastava
ietilpstodo sausuma kodu (r = -0,41).
Analizéjot vésturiskos meteorologis-
kos datus, konstatéts, ka liela Latvijas
teritorijas dala jau Sobrid gandriz katru gadu
ir vismaz viena diena, kad Kanadas uguns
laika apstak]u indeksa vértiba parsniedz 17
(klasificétaka sevigki augsta ugunsbistamiba),
tadé] $aja aspekta nozimigas izmainas nakotné
nav gaidamas (1. att.)
dala
vidéji bija no 5 lidz 20 dienam gada, kad

Latvijas teritorijas lielakaja
Kanadas uguns laika apstak]u indeksa vértiba
17 (2.att.), talu,

klimata izmainu datus, konstatéts, ka $adu

parsniedza analizéjot

dienu skaits nakotné palielinasies lidz 30-
50 dienam (3. att.).

S.tabula / Table S

Koksnes paraugu vidéjais mitrums dazados ménesos 2013. gada (Tjiikija tests)
Average moisture of wood samples in 2013 (Tukey HSD)

- Koksnes paraugu vidéjais mitrums dazadas grupas, %
l\ﬁne:}ts Average moisture of wood samples in different groups, %
on
1 2 3

Jalijs / July 19,892
Augusts / August 21,222
Janijs / June 21,342
Maijs / May 24,462 24,46 b
Septembris / September 30,24 b
Aprilis / April 37,85¢
Oktobris / October 39,13¢

a, b, c - vienadi burti apzimé rezultatus, kuri statistiski butiski neatskiras / results that do not differ

statistically significantly, are note with the same letter.
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6. tabula / Table 6

Mitruma mérfjumu un ugunsbistamibas raditaju savstarpéja korelacija
Correlation between fire danger indexes and moisture of different soil layers

NI ~0,46 -0,38 -0,26
MNI -0,46 -0,35 -0,24
FWI -0,50 -0,39 -0,26
FFMC -0,43 -0,27 -0,16
DMC -0,45 -0,37 -0,25
DC -0,25 -0,39 -0,41

* Indeksu apziméjumi sadala “Materiali un metodes” / denotations of indexes in chapter
“Material and methods”.

0,51-0,6
0,61-0,7
0,71-0,8
0,81-0,9
0,91-1,0

JENNn

1. attéls. Gadu ar seviski augstu ugunsbistamibu (FWI > 17) ipatsvars perioda no
1980. 1idz 2009. gadam.

Figure 1. Proportion of years with especially high fire danger (FWI > 17) in a period from
1980 to 2009.
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2,5-5,0
5,1-10,0
10,1-15,0
15,1-20,0
20,1-25,0
2. attéls. Dienu skaits gada no 1980. lidz 2009. gadam,

kad Kanadas uguns laika apstaklu indeksa vértiba parsniedza 17.
Figure 2. Number of days per year in a period from 1980 to 2009
when the Canadian Fire Weather index exceeded 17.

3,1-20,0
20,1-30,0
30,1-40,0
40,1-50,0
50,1-60,0
3. attéls. Dienu skaits gada laika perioda no 2031. lidz 2060. gadam,
kad Kanadas uguns laika apstaklu indeksa vértiba parsniegs 17.
Figure 3. Number of days per year in a period from 2031 to 2060

when the Canadian Fire Weather index will exceed 17.

JENER
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Secinajumi

1. Visa analizétaja audzu kopa nobiru slana mitrums no aprila lidz septembrim bija zemaks
neka daléji sadalijusos nobiru slana mitrums, kas savukart bija zemaks neka ,tradzemes”
slana mitrums (attiecigi 17,7, 30,4 un 37,4 %).

2. Augsnes virskartas mitruma atgkiribas saistitas ar meza tipu grupu (meza tipiem, kas
apkopoti viena ugunsbistamibas klasé), nevis ar audzes vecumu.

3. Kanadas uguns laika apstaklu indeksam un ta sastava ietilpsto$ajam sausuma kodam,
salidzinajuma ar paréjiem analizétajiem indeksiem, ir cie$aka korelacija ar nobiru slana,
daléji sadalijudos nobiru slaga un ,tridzemes” slana mitrumu (attiecigi r = -0,50, r = -0,39
unr = -0,41), tadé] to rekomendéjams izmantot ugunsbistamibas raksturosanai Latvija.

4. Latvijas teritorijas lielakaja dala pagajusa gadsimta vida - $1 gadsimta sakuma vidéji bija
no S lidz 20 dienam gada, kad Kanadas uguns laika apstak]u indeksa vértiba parsniedza
17 (seviski augsta ugunsbistamiba), ta¢u klimata izmainu prognozes liecina, ka misu
gadsimta vida $adu dienu skaits sasniegs 30-50. Tadé] batiskas ir investicijas, kas ilgtermina
paaugstinas meza ugunsapsardzibas efektivitati.

Pateiciba: pétijums veikts SIA “Meza nozares kompetences centrs” Eiropas Regionalas
Attistibas fonda projekta “Metodes un tehnologijas meza kapitalvértibas palielinasanai”
(Nr. L-KC-11-0004) ietvaros.
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