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Relationship between surface dry 
conditions, snow cover, and carbon dioxide 
emission from forest fire in Far East Russia 

Haemi Park r. Wataru TakC!uchi ' 
J 1'1,r,'ti.¢t of lftdl.rffrit:I S<knc>t. n.t u.wt,t,!I), of ~ Tol)o. ~ 

Background 

• rcw rnitilMiOn ot wildfirt in this tftjotl, tht ,ea,,on Md ll'lll~f: Of the rwe 
ihould be d¥ifltd. 

• lire is rriltcd 'Mlh dry <onditlon of surt.ce (~tl.-lvr.t,n, 1961, G~ 
?OliJ 

• $,Mtllite-NS«I K8()1-s ~ -~~lyttd withfOa'I IJiis '~ 
(~II 111K1 T~keudlt, 2019, ~confr.rt.r,uof MSJ). 

• M ~s.itihodinal a,u. lOwteffllltnC~f'l'-'tOM'ltM matts K.80! 
inw,ul~by $,IICW<OYfflgt, 

'liO..,_, • ._,-.c..o,1 ... ...,1-""'-..""""'-· 
<-1-.1 uu-.,-.-..-,~.._..w .. 

v--~~ 
-·"'="-=-__.:··-,_1.) ....... .,1,,fflll ._ ... -=-=-·.=----· 

Data 
Fire Emlssloo.i (FEl (Takeuchi et al., 2013) 

MOOl$Jqf'l-od11u(MOOU) 
~tO.lle 

. r•• w.i,,.. ~ '"'" 11 '"''°'"M&iOn ~~.,, 
MOOISe.-""AJu(MC04~J 
llloma,&-fn:mwsn mooell)io Mid~ lOOlJ • NOVI 

keetch-Byram Orought Index (K801) OCeetch and Byram, 1968) 

lMld Sul1.oa Tt.MPtHI- (ISTI 
orHn11w1t1CMTW "om lOQ6.J 

Pntdplb!>OI\ I~ 

__ __,._ 

Advaoced Mle<owave Scanning Radiometer 2 (AMSR-2) 
SnowCo~raae Product 
~w.,cn..-edet«ted ~ lhc!J~(!tl(C!bet-, TbVll •nd ttN)(,w'wft )0 

Background 

• P<liil:ivtl: fffd~kS ot lhe dh:tuf~~ Of IOr.Sl.110 the 8'°°31~ncM 
tt11(1fttd ma,.,, l)tt'WiOus 1,tudiu ..ctnttt (8ndl.haw et al .. 2009>. 

• The effKts of S,Obal W.lrmlng to l,.t, blit!Alinal retlon are m<>rt! w,vtte 
t~n the other ecosvmims whkh is Jorme-d undH the IOW' terrtpenture. II 
~urned a\ twice of tropk.11 (Pimm ec at, 2009) 

• Wildfire e'\'IINIU lire OOfl'l!ICl(l and reiul.:.rtv dee KUC! In be~, In hr bu 
ltuul,11 (Molllcotlt-f1 111.. 2006. lC>bocb Mid Cshnr, 2007). 

Objective oft~ study 

-'ot~ voow lt'ltltt In Amur 

it, ~ ofWII bum ltHS ,arid 

• ~• • .,. mtem tor INoe,thc llrff 1h ,,., ~ 1t1i1n•• ~ 1i1~rw: ~"'~WO 6-~ • 

To•~~olll.Wf~dry(l)nl,1,tlotl(Q(>t)•ndllre~~(lfl 

• toe~ lfl • ..;i., Mtl~i(.11 dm, W1te0lwlll\~-··;Mi!Udti(onclilio... 

• IQ~lllot~tietwttnr(NlOOlundoe•ihev,oworr,o,,.~tor,t,"Ct'l 

StudyA1c~ 
• hir£auAut.W(40.SS..--.,t»14St) 

'""M......_'"' -------- -'=- ------------------- ----------r ---- ·--------------1::1,~- - ~ .. -- ..... --1-1~ -....~•).IOOlX!f•.,...._ ---

Methodology 
Fltt" ()c(UUC'fl«'S (rQ) We«' e,o._.,I~ m Nch fond CO~r t)'P(' 

• nm~S,tries of SOOW()C)Wr.tgt. fC, and KBOI were $hown. 

/=/ 
1-1 

j "-7-I ............ 
I) 

,.,....,..._ 
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- . ~"'""- ~-,-..~-"""°"'"'---· • ~(<Otll ... ,,.~ ~ltlO,.,,,. .. 

·---- ........ _ 
1 JJLJLJL.~~~:u~ - --- --- - - _,. _,. _.., _ .. _,. ----

fl9ul• • fn .-- ~ - c:iiiboo\. ~ b S-.IW\oM, fOffffl. W ~~ 

I" 
I •· 

-•0- --

Mflu'Vte,,tetUN.,......~&--)••~-,:oce~d,y.1'1-e-lioc,,t.,w(f"&.•I• Nl-.~....,....1-~-M-~...s~'"'..,._,._.,.,'°"', .. kSI 
Ml"111~•~-~l>tt,dl"t~.._,COll(:0:,,..ll'•·-101W~IW..,_,,. 
-•fh.(L1io1 ... 01~._i.,tyilo,Nef'li.u.J,..,,..-,,~ 

Results 
~r,ne Ke.01-,n .,, ~tn0tr-1,,....• (Tl. ,11'1<1 l)(t(,011,1'>01\ (P) f"I <1,«.r•nt 
IIUl.(l<n11! ttg'lOnS 

N~-MM\uf'ot' 

:;:: ..... 

• '='... : .. ____ _ 

~t<titd ...,lin ~UM tJ,,r~ tC IVPI' 
c~ J1,i:tWOOdV•~nlllll)) 
~mif'W~iull•blf!Ol!Wilellltkwl#ld 
~IJ,tis6'1\it1~1. 

Flt'flln(~l,.dom~ln.AMl(4,!>,~l.0'i0110.ll.111 
YI •0< ~18.• 

Resul'ts 
Sl',UO"II pactcm of ( "e OCQlfN'n«'S in br f.ut Ruu,.t, 

Sp,,.,,. '°""'tutp,~ ~~in lhl,or~· 'PfW'C >l•l>wln1,e, > wmmt, 

·-·--·-·-- . ~ .. -·- ·------ . -'" 

IOU!Cflup!M 1= 
~In~ 
vring Is ffJI001,ltlt -

IOf "otie<tlre hres.. 
(fti1AM11JS-U'C 
!fl-fl!) 

·-1-
-·-=-• -- -. ---- --

rc-, ~-Nffil(O .... dOl .... 11)~'\:t- .. l-2(1()J•)Ot1 .... :- __ , ____ , ... ii"' ... --~---, 

4o•~~.J';«,P"llf('l'l.~-IIQlw,~flf''~~ 

Ktc)t Wd (Offl~ff wl!h M fO,mptf .t .... 11!, P~,-ijon (,nonl,t,Jrl 
lf\otcu -~•• d~ 1,- GCOS (WMO, NOnh [1.11J~ c»t'lll:e 
CMtr.l, J:006.2008 ••••••• 

• HW'lllbCVdl~thtlW<:dlowitl~ (IIOIWf, (~~ ..,;th l (ti, 
Zolo10,)alld P I•• Amuri). ••• 

. ,• -- :; .... ,· 

·--·-
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~~rjJ~fi~,i !1 
IJ\/'U ll'l/)0 1/1/1) ,..,,,.,. lll/),1 1/1/1,f ,..._, 

..... ,....,.._...,.,.,."-li.i,tr.,-.._,..«w,~""""'---( .. 1•11.:,.~1 
l,ot......,..OOr•IM-

Conclusions 

• S.t~itt-bucd KOOi i5 an indeK for fire 'o'\l&nerab!Cty rctp,esenting 
dy!'l~.mlcs of surfatll' d.rynMs. 

• t:801 is mo.-. SW-able to eKpl.iin fit'4 cxi,,.in,ion p.ittem. (N.ittual 
ase) 

• In spring. K8Dt (d.ty) and FO (fire) are il'l(fHSmg. 

• Ol?llnc~ion of the dryness of wrl¥A:l In this timing is important. 

• Undtt tM sl'IOW t0wrage, DOI showfd alrr,,ost O. 

• Unc.e-ttainties in KBOl lor low tHl\l)e(atute we-<e imt>lied. 

• Cv.tpotrans!M'ltion in pt.rmafron uses air temi:,er"ure and snow 
MeftitlC para-ne.er fot dll'liMar.in,cf,tt~·tltdwc}lt~. 

• As tonc:IUSiOftS, e,,WtnatiOft of snow m~lting ac1H ll!ld tM timing of 
Meltit\g would be lw!pful to Moike a robust drought il\Clex fot high 
l-1titudil\lt area. 

Oi:scuSSions 

• &.mW t'I lll (lOO(,J f ""~ltww In <rfO•pht-,e Ir, .-nllyttod ....ih p,veklt!Mty~f 
1~ J~MOel'\ilydu~lioM 1or, •~tdw..th</# -.lly, I · r< ,-.I 

• thqe1-.121>1l):t.ow..-nw.11u.7e~ ...,l t>K.-oflow~o( 
ew~ot~U!PlfflY&. tr~r11uonofpllnttln fund~. 

• ~ Pl ll l1010)uwd ,,,..,_ ff Pih W.1" 1.-i,ojN>l.ll!l.rtlb ~ 
dc-lr-"'Mlol'I0,~10,~. 

• ~1,1~n,e1•I U006llovnd1h.111~i.nc,., ........ ~~~•bAt'Jln 
-,«,tit US. 

~ (Wtittf ..... t1 .i .10061 
...... W-~el---l_hoJ_u..5. 
__ --.i ____ _.,.......,. 

__ ., .... _,,__IJP,otl)t,,,_ ,......_,_., ___ ""' ___ o,,. 

<?GO.CIOll __ ..,.,._.,._~.,. 

k~-ltlt- ........ lWOOl.'00.001,1. {'9,J""'"'"""'_.,_.._,,, ... ~ -----fl,,,o\1.-...... ...-.~ _(l'O ___ ...,.llrt"t_~,-_____ ..,. .... __ ,,,_.... 
-.~IQ_...,._"" __ -...-..._ ...... ....,...._ 

Thank you for your attention 
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