The evaluation of theliving condition of the
dominant forest speciesin Central Siberia after
the surface wildfires of various intensity.
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HeyTewnTtenbHble nporHo3bl !!! Unfavorable forecast

1. Increased fire season length (30-50 days)

YBenunyeHue npoaomKUTeribHOCTU NoXapoonacHoro ce3oHa (30-50 aHen)

(Street 1989; Wotton and Flannigan 1993; Stocks eta |. 1998; Kochtubajda et al. 2006; Nitschke and Innes  2008).
2. Increased fire weather severity (19-95%)

YBennyeHue MHTEHCUBHOCTU ropeHus (19-95%)

(Street 1989; Flannigan and Van Wagner 1991, Stocks et al. 1998; Kochtubajda et al. 2006; Malevsky-Malev ich et al. 2008;
Nitschke and Innes 2008).

3. Forest fire frequency and area burned are expect ed to increase (13 -140%)
YBenunyeHue 4acToThbl NOXapoB M nnowaau, npomaeHHon ordHem (13-140%)
(BaneHduk 1979, Aywa-Iyobim 1984, Overpeck et al. 1990; Flannigan and Van Wagne r 1990, 1991; Wotton and Flannigan

1993; Stocks et al. 1998, 2000; Li et al. 2000; Fla nnigan et al. 2001; Furyaev 2001; Korovin, Xukert 200  3; de Groot et al.
2003; Flannigan et al. 2005; Wotton et al. 2005; Ty mstra et al. 2007; Amiro et al. 2009; Krawchuk et al. ~ 2009).

4. Increased ignition from lightning (20-50%)

YBennyeHue Konn4yecTtBo BO3ropaHuun ot monHum (20-50%)
(Fosberg et al. 1990, 1996; Price and Rind 1994; Kraw chuk et al. 2009).
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© NASA, 2012 Central Siberia, July 2012
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Study area. work was carried out in the frame of comprehensive assessment of fire
impacts on forest ecosystems in footprint area of the "ZOTTO" observatory to integrate data
from forest inventorying and instrumental measurements of atmospheric composition, to
assess the contribution of direct (biomass burning) and indirect (transformation of
blogeocen05|s) emissions in the atmosphere of the region.
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We use a laser-based field instrumentation
system together with the other measurements
(assessment of biomass stores, forest
conditions, undergrowth, vegetation and soil
descriptions etc.) it provides us a
comprehensive picture of spatial development
of wildfires within the plots.




Study area

' 304 mempoeasi Mayma ZOTTO
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The study area is characterized by high mosaic of
ecosystems: different types of forests, swamps,
logged areas, burned sites, etc.
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3anoxeHHbIe NpobHbIE NMoWaan pacnonaranucs B
Ham6onee penpe3eHTaTMBHb1x TMNax neca
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CocHaku CocHaku CgarHosuIe COCHAKU
MepTBOMNOKpPOBHbIE 6enomowHuKm Ha 6onorax

14% Lichen pine Moss pine Peat bog 13% M lailefir =1 g Sp R i
forests 12/o
AENE RN N e

& Tunax neca penpe3eHTaTMBHO npeactaBnanu 39%
¥ BCeW NecHoOW TeppuUTOPUM B 30He oxBaTa Bbiwkn ZOTTO

We used small plots (30x30m) because
burned areas are characterized by high
variety of severity. 200 trees on the plot
would provide optimal conditions for maximal
homogeneity of the stand and fire severity
on experimental plots.

TeMHOXBOMHbIEe TUNLE  CMelsaHHbIe

Dark coniferous 6% pa3sHOTpaBHLIE TUMLI
Mixed forests 35%
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Reconstruction of
burning intensity on
permanent plots
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moderate-severity ground fire (m.-s.g.f.)
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“GROUND WILDFIRES SEVERITY

Diameter, sm.

Low

<8 8,01-16,0  16,01-24,0 24,01-32,0 > 32

Birch (Betula pendula Roth) o °
Alder(Alnus hirsuta var. sibirica Splach)
Siberian (Pinus sibirica Du Tour)

Pine (Pinus sylvestrysL.) ° ®
Spruce (Pjcea obovata Ledeb)
Fir (Abies sibiricaBurnett)
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Post-fire damages of trees

o low damage or without visible post-fire damages
@ moderate post-fire damages, tree will be still alive
& high post-fire damages, probably tree will be die
@ very high post-fire damages, tree will be die

2z dead trees

f RSF # 14-24-00113 and RFBR grant # 15-45-04423 .



Mbenv aepeBbEB NOCNE HU3OBbIX NOXApPOB, %
Tree loss after surface wildfires, %

AunameTp Ha BbicoTe rpyamn (H=1,3 m), cm 8 8-16 16-24 24-32 32-40
Diameter at breast height (DBH), cm

Cna6owm cunbi (BbicoTa nnamenun go 0,5 m, ckopocTb Ao 1 M/MUH.) Low severity

CocHa OObIKHOBEHHas 90% 71,4% 25% 0% 0%
(Pinus sylvéstris )

Bepe3a nosucnas (Bétula péndula ) [6,7% 0% H.A. H.A. -

Enb cubupckasn (Picea obovata) 6,6% H.A. H.A. H.A. H.A.
CocHa KegpoBasi cMbupckas 100% 100% 66,6% H.AO. H.AO.
(Pinus sibirica )

MuxTta cubupckas (Abies sibirica) | 100% 100% 100% - -
CpenHeu cunbl (BbicoTa nnameHn 0,5-1,5 M, ckopocTb Ao 1-3 m/muH.) Moderate severity
CocHa o6bIKHOBEHHas 85,5% 82,1% 39,1% 28,6% 0%
(Pinus sylvéstris)

Bepe3a noBucnasa (Bétula péndula ) |78,9% 59,4% |87,5% H.A. -

Enb cubupckas (Picea obovata) 100% 80% H.A. H.A. H.A.
CocHa kegpoBas cubupckas 80% 53,4% |[42,9% 44,4% H.A.
(Pinus sibirica )

MuxTta cubupckas (Abies sibirica ) H.A. H.A. H.A. - -

11 After high severity wildfires only SOME pine trees with DBH > 32 cm are still alive!




UHauBuayanbHbie 0cobeHHOCTH
AepeBbeB U UxX
MeCTOpPacnoNoXKeHne 3HaUNTe/IbHO
B/INANN HAa OTHECTOMKOCTb

i

[pocTpaHCcTBEHHOE PacnosioXKeHne aepeBbes

11l Hanbonee KpuTUUECKUU PaKTOP -NMOBEPXHOCTHOE
pacnonoXeHue KOPHEBOI CUCTEMDI.

IIl Post-fire damages of root were deadly
significant for mature trees

Within the fast-moving surface fires we found out

that dead trees with surface location of root syste m
reached around 42% and after steady surface forest
fire mortality could achieve up to 91%.




MexaHnyeckmne nospexaeHua cTeona. Stem damage.

Buagumbie mexaHuueckue nospexaeHusa ctBona (nocne noxkapa) okasbiBanu Ha
BbI)KMBAaeMOCTb AepeBbeB, KaK NPpaBU/10, MMHUMA/IbHOE 3HaUYEeHMe.
Stem damage has minimal effect for fire resistance for mature trees.
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Three years after fire.

Still alive. Exception to the rule!

O6bluHO nospexageHne 6onee NONOBUHBI OKPYKHOCTH

KambuanbHOro cnoa npuBoguT K HemnHyemom rubenn gepesa yxxe B

nepsblii rog, nocnae noxapa.

11l HekoTopble 3Kk3emnaApbl COCHbl 06bIKHOBEHHO 06nagatloT

deHomeHanbHOM cNOCOOHOCTBLIO K BbIXKMBAHUIO. OHM CNOCO6HDI
nepeXxutb oyepegHOM NOXKap AarKe Npu noBpeXxaeHuu 6onee yem
2/3 oKpy)XHOCTel cTBONA.




COCHBI AWaMETROM
bonee 32 cm.

et .
NOAHOCTBHD Norkbnn CHABHEIN

HU3OBOM
noap
HEKOTOPBIE COCHBL AEMETROM 0T 8 00 16 cM. BhimKAK

Ouamerp, cm

OdpeeecHan

nopofa no 8 8,01-16,0  16,01-24.0 24.01-32.0 Gonee 32
EE'P'EE—E L] [} o - .
CocHa o s O O 0

CmerneHs ﬁﬂﬁpE‘HﬂE‘HUH Moxapom
(HO npumepe depesees cuaMemopamu om 16 do 24 ca.}

) NMOEperMASHWA OTCYTCTEYHOT MAKM OHM cnabble

(> CpeaHUEe NOBpPEeMAESHWA, AEPEE0 CKOpee BCEro EbHUEBEET
& CM/IBHbIE MOBPEMOAEHWA, EPEE0 MOMET HE BEBIHMTE

& oMeHbe CMABHBIE NOEPEeXASHUA, BAMZKHe K NeTanbHBIM
& Aepeeo norubno

BbiaBneHo, Yto
WHAUBUAYaNbHbIE
ocobeHHOCTH gepeBa
(xapakTep noBpexxaeHus,
HaZinume BOKpPYr gepeBa
OCHOBHbIX NPOBOAHNKOB
ropeHusa) UrpalT He meHee
Ba*XHYIO POJb B €r0
CNOCO6HOCTU NepexnTb
BbICOKO-MHTEHCUBHbIN
HM30BOM NoKap (ko3d.
Koppenauuu — 0,81), uem
nopoaa (koapduumneHr
Koppenauuu —0,74) u
ANameTp CTBONA
(koapdurumneHT Koppenauun
- 0,86).



Large diameter and thick bark
don’t preserve from the fire
damage. Trees’ vitality,
individual characteristics and
location are important to
consider.



Post-fire tree resistance results:

Our results confirmed literature data that
increasing of the diameter of coniferous trees
leads to the increased fire resistance but with
various adverse factors causing the weakening &
a certain limit (from 30 to 40 cm depending on®
tree species) after which the larger diameter &
of the trunk is associated of the protective
properties of trees.

5 | Siberian cedars DBH > 8 cm - low, > 14 cm — moder ate, > 28 cm — high severity.

Siberian spruce DBH > 8 cm - low, > 17 cm — moder ate, > 28 cm. — high severity.

% Siberian fir DBH > 32 cm - low severity



R eS u ItS Factors affected significantly on the fire resistance of the trees

Surface location of root system has been
found to be a reason of a strong drop in fire-
resistance. Within the fast-moving surface
fires we found out that dead trees with
surface location of root system reached
around 42% and after steady surface forest
fire mortality could achieve up to 91%.
Individual morphometric parameters of trees
(big-butt, slope, and curvature of a stem)
have been found to be a next influential
factor of tree mortality.

Conclusions
 large diameter and thick bark don’t
preserve from the fire influence. For trees .,
are also very important their vitality. |
« surface steady forest fires are as dangerou§
as crown fires.
e post-fire damages of root were deadly
significant for mature trees.

still alive. Exepi to the rule!






