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PO REEMZ EEMNICHHMT A2 L IFIEFICEETHD, BEETALEH NI E TONE



2-1304-51

TlE, KA ETOM FREERZH 72 bOIFHEMEINIZbDOIZRENTEY LV FEMIC L
BANT vt 220 oo T AFRITRIE D 720,

2. MERBEW
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STA5T v T T RY U RTHA R (UT) Thd,



Climate data

(temperature, precipitation, radiation)

2-1304-53

Fire

Litter Input

Land Surface Model

T~

Soil temperature

SOC Dynamics
Model

Organic layers of
variable thickness [€
d numbe
]

Static
ineral layers
below SOC

1
1
1
L

Fire

Time

SOCThickness :
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1
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¥ (3)-1 tHERFEBREET /L (Physical and Biogeochemical Soil Dynamics Model version
2.0, PB-SDM v2.0) OFEE X (Mori et al. (2012)™ X v 5[ H),

#(3)-1 AWFETHWETE R T A —H

INT A — R4 AL B 2 A G Y RIY AR
(UAF) (UT)

U & — e B kg C m?year™ 0.135 0.065

U X —J@ oy i S h T2 bk B A T i 0.45 0.40

wToEL

JERETE YR ST IRFEI X T LVEIC 0.01 0.01

{/\l ﬁ‘é%”

i%@)% DIE X (e KA m 0.05 0.05
REEAR (EHB) kg C kg soil* 0.4 0.3

REFRGHE (VX—E) kg C kg soil™* 0.4152 0.4

ML S B () kg m*® 159 380

LAV EE (VX —8) kgm™ 70 80

WA Z A Rk B EE AR BEY VY RT

=L Loam Loam

SIS W D R S M kg C m™ 4422 1.66 - 0.83
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[4(3)-2 (a) Sk RATO LHERFABET 0¥ X | (b) kB %O LHREBRES o 2

#(3)-2 R IR ORE R
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IV 4 b (UAF) TEEE 18.9 2.2
KAt E 7.3 2.5
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KA EE 584 2.1

(2) KBEVT IV AT —Z O%SH

AR THERT 256V AT — X ITHER S X7 LA E 7 /L Model for Interdisciplinary
Research on Climate-Earth System Model (MIROC-ESM) (2 X 2 E#MAELA#H THIORLET — X T
bbb, BERKOKRT — X I1LT427 ) » R(128*64) % 0.5 Equirectangular projection”" U » RIZHREN
FEICE S TEBRINTZBLDOTHY | KON RHIRUARBFET H 7Y v ROKRET — 20
Y Ebh-, 612, Z2NHDFT—Z %ZPB-SDMTHEHTX % Xk 912, 15418 Ddaily 7 —# I
2543 L 72, MIROC-ESMIZ X 2 RIS BEAEE TR OKR SR T — ¥ 1221004 £ TTH 5, T D7, 2500
EMOFHEZIT OB, 2100 B CIIRIENESH LW 2 BEL, KRBT —% kv b2
g s (K(3)-3) .
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1) V¥ —oftiha

AL L72BRIZ, RmCOL B, T WM o MiE 72 & B RE CHEMD LRI T 5 rTatE RN H A S
NTW5D, —h, IR & b33 5 & HBAMRKKN LI L RBBICHRMARN KDL, Ok
E )ﬁ—@tnﬁagz’))ﬂ@?’)ﬁ"éo F 7o, AR OWEOK OB R AP ) KIEEIC L > T, BE
B B ESEMN L TRABROMENET & & HIo, FROAEFITHE X 720 722 1 E R e 2
JERT DL, BRROFIE - ENELR Z ERRESNTWD, 2D X ko P %2 &BHIC
ARWFFETIET 7 A B DAL ML D U & — s &4 =B (0.078 kg C m?yr';0.155 kg C m2 yr;
031kgCm2yrt) Iy Iab—varzEfiLiz,
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WEOBOMWE L, W LOMKRERTH D LR « REFEK < K - ZRXENENOBOMEE
DIHEDETRE D, AFETIEZ, KAREOREKFIEIZSOWTRITHED T — 2 2 IS0
T3 ZRIE LT,
A: Qo (ts<5°c) = 9.0; Q1o (s> 5°¢c) = 2.9

B: Qo (ts<5°¢c) = 5.3; Quo (15 >5°c) = 2.2

C: Quo(rs<5°c) = 2.0; Q1o (15 >5°¢) = 2.0

3) RAGR LA O BB ARR L (k)
TIRAHD ORI, BMEVERICL > TREZDMFERIETH D, KARLITE T D 0 AT
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4. HREOELZ

(1) EFLVHEOKR

UAFB L OUTH A h2BELE, VX —EBLOEMEICBI) 5 HEAHKKE (SOC) L&
WHBT 2V Ialb—ra ozl (ZnEh, KEB)-4LXK(@3)-5 . 22 TRE)-4k6 LT
[¥(3)-5D (@) IZBEE D7 DR AN Z O TEHE L2 R TH Y | M(3)-438 L T (3)-5D (b) 1L Qo
=25%BRLIEMETHD, RERICBWT, KKOBE IZ2004FF IR E I iz,

AR ZHOCTHALZERE IR, V=AM & & IS L Tz, KENE - 728
VA =GR Z T2 720  UAFS A b O L EEA R SR O & I3 200045 121397 kg C m 21 L

t(l®4® o —H T, Q=25 Ial—va TR, KEOEEIY X¥—@21FT
P JERBIC LB L, UAF A b O HBURFEOEE 13245 kg Cm A2E Lz (X(3)-4(b)) .
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(=
[y}
&
— |itter
L — humus
ks
0
2o
8o
mv—
wn
0 500 1000 1500 2000
year
I.ﬂ-____- P —
o
(=]
&"N
£ I ;
8° Observation: 25.1 kg C/m
Qo (2009)
o
(s]
(=}
0 500 1000 1500 2000

year
BI(3)-9 UAFT A MBI 2V Z—f@k L OBHEIZK T 2 AR EES
FEE (SOC) I+ 5 I a2l —va v OfE, EMOBKIZTY ¥ —)E,
T TR E OEEE O G R%E (SOC) Efaar kT, TROD
BEIV X —BEBHE L REY, FRARTBNMEZ RS,



2-1304-63

ﬁ025 EODS
th"(:).20 X
% Observation: 0.29 m|5
Hﬁ‘ 0.15 servation: T.29 Mg 0.04 Observation: 0.07 m
ﬁ (2009) %
jr 0.10 %
i} _HOOZ
Ho.05

0 0

0 500 1000 1500 2000 0 500 1000 1500 2000

= Gk

X(3)-10 UAF(a) £UT(b) 1 FEMEE L, AEYEOHERSICET IV I 2 —v 3 Ok
F, BRIV I 2 b—va VORER, RABRITENEE RS,

WIZ, UTH A PIZBWTHLREBED Y R 2 L—y a3 UM Thi= (K (3)-4(b). T DFEFR., UTH A
O TEEAHKFETRITE8emIE L, — F TEAMEO HIEAERFRIITcmTH > 72, Z DR RN
5, UTHA FMZBWTHBUAFY A FAKICY S 2 b —Y a VIdABRER Y BIFICHE TE -,

E5IC, TERFZBEEOBBABHRTL-OAMYCOMBEARICET I I 2 —a ViR L
BIRE R 2 el L7z, B)-111F. UAFY A MCBIT 2 B E O AYCO 4534 & 74, BLUHME TiX
TRETemT542%0 & i K & 72 0 | BFEBRICH KT 5Bomb-COE— 7 &R L7z (K OAMCH f Kl
L D) , ZOBomb-COE— 7 MNEIEET7Temil EDORFBIFIGOELFICEREINT-LE 2D

%L, WBRHOEFTALTHEONTEZYI 2L —3 g Tk, Bomb-CO V' — 7 (& Z WHEIC L T
TWhotz, —F, AHOKBEEINEETAICED Y I 2 —a VOREZEHENT—%0
Bomb-COVE—7 OfiiiE%x L HHL, FBORBLEEHEEZBFICHRT LI LN TS,



2-1304-64

AYC (%o) AYC (%o)
-40 0 400 800
% ®
®
0
’g OO‘O
- 10 * (o]
% ¢ 0
&
40
+H
20 *
@ o Observation ce O Observation
& —— Simulation O’ # Simulation
30 - 30

4(3)-11  UAF# A h&E L, WEMOET V()L S BEDOET V()& HNT, A¥Co

EABRICET O VI 2 b—va VO EBAME, ol X8I, @) BHRLD) siFv I

4) R AL R BRI o 1 7 T 0 KE FEBR D R
Al EHORBEEERE LIV I 2 b—a VER
30 r

25 r 02000
@2100

DO
=]
T

SoC (kg C m2)
— —
S

at
T

UAF UT

M(3)-12 ZR34.8CH LR SE-%Y ¥ —IF

IR EFIC X ARSI O HIERFEBRERICKITTEZELFTH D720, 20004E 0 5 21004128 1F
H100FE M OMICRIR 2K H 720 0.048C o F&H- . T b H1004EE T48CH LR AEZEF LD A v~
Ty b T =2 LTHEML, 1000FEHOAGHYEDOREZRE, KARLER ORI X T )VEDRKRE



2-1304-65

EREEICHEALEYIaL—va v B ERLE,

¥ (3)-121F &R 74 5 A0 20004F & EH#% 0210012810 5 U # —J@k L OVERE D REE
FEREAZRT, UAFY A P TIEMEDEN S, 5kgCm-20KEMN U ¥ —J& L EHEIE O 6 i &
nNicZ enohol, —H UTHA FTRIV X —@LEhEopIcEfE L7 R$FEDREIT2 kg Cm-2
DIHENIAD Lz, ZOFENIETAVTHAL TWAIEEEFOMIE (Tsl) 5°CLLF TOQIO0fEA,
FHMH (189) LV Y KT (56) TREL/IAINZELEEBRLTEY, Z0Z &iFdisko
WEBENY V RTICHARTREICH T 2EmWEUEEEZ G L TWnWo e tExbhnd,

OO0 000000000 Q@ C C O OOODOO
(@ §88838858883 o §§§§ KRREER
0 . 0
s
E‘OS 0.5
[a
Boreal forest (UAF) Tundra (UT)
1 1

(D12 SIEMNARCA FE XHFHHIIAF (aY P UIT (h H 4 K5 1 W 78X IR

Fo, KRIBD48C EFH%, UAF (@) & UT (b) O A b THRAB EIRIZIEL 72 2E AR5
72 (X (3)-13), UAF A bk TIF2050% £ TORKAM RO E/LITHEV R oneholz, £0D
Bl b LT, bR Tid, e EENMEWEEENECHEL CBY . EH LEKURITKAR T
KT DHENMNThoTc B bND, —J. BHER R L TR <725 EMIEKAR LD
BARIZ L VIR B8 EIFERILTHD EB X2 bND, Y RTTIE, BHEENEWZD, E

Boreal forest (UAF) Tundra (UT)

40710 40280

SOC(gC m?)

40650 40220
1980 2030 2080 1980 2030 2080

¥/(3)-14 &iR74.8°C% L5 SH/-BUAF (3) LUT(b) 4 I XTI ABOHF O LEREL



2-1304-66

A LTERIRIIAAR EOREZRET D720, KARLENBEREICES 2o TWolo b D L
Wrshd, I, FRICKABRLEZELI XTI NVEORZFHE  n A2 MA7=2 & T, 48C
DRI EFABIZBITH IR T NVEORFBEEN S5 (X(3)-14), UAF (a) & UT (b) 4 T
FIRTNVEHICERBLIZRFOEP RO LA LB T 2HmR o s,

KK DI HONT

41
£
o
2
]
=
I
=
wy
T
@
=
£
=
R ——Burn_C=4.4kg C/m2
Q —Burn_C=2.2 kg C/m2
40
o] 500 1000 1500 2000 2500 3000
year

M (3)-15 UAFH A I RTF NGO T O TR FELER &R
FETAb, FRERTIRV S, BRIV KRR DB A RS,

T TIEHARKEN HERFEESKITTEELZHID TREROREZIT 72, UAF A1 k
ZRE L2500F DY I 2 b —a Y E T o7z, 20004FLLRE . &R B S22 T L0044 IZ 1 D 5
FETAkKEATCSE, IXTAVBTOLERELE-REIC k@ioﬁgﬁ%ﬁié#’owfﬁ&
7o 22T, KEOBIE2EEBEIZRE LTI 2 b— g VATV, BAENE & 255612131
ECBWTHE L RERZ44kgCm?, — 5T, 99k TiE2.2kgCm2E Lz,

4 (3)-15TIXUAFY A F I X T NLEOH O HERFEHEORELIEZ R L TWVD, KERBN
&\z7wE®$ IHRLERFOEDHEZ TV A, K TIH, KKBERIZIXTALVEDO T
HRFEEBEEIIHEIOBEEARONTE, ZOEVWOFRIZCOWTIIRMEATHY, S%OHEL
T 5,

171

/]

(3) BT VAT TOETNLHEOHKR

1) XAELEDE

Ly al—valiERML, VT UARCPSSDGA. T T AN T =T /N0 7 ADKIRNA i

FRETICHEODKIELVISCELS RDHDHZ ENbhoTz (KQB)-3) . TD7d, 20704F £ T

’*%@K&ﬁi#%f%@éT EMENR S D (1X(3)-16) , 21304FE F TITH F2m £ TORAMK +
TITRET DA REMER S D2 FER LMoz (K(3)-16) .



2-1304-67

o
m_
(&N}
—%st
— T
— T
— i}
o
W
5 4
g ”J iLl‘l AR [\ |ll‘.1.ll A IPTAWAS LAVAS 1.1‘;1‘*
= I | o WY, YATAY, TRVAY v
D
o o
~ /
EN n -_l')
§ "I‘.'
&
£
o
(Dﬁ
(aV]
o
&_
2000 2100 2200 2300 2400 2500
year

[X(3)-16 &ffEs F U ARCPBENRLET — X & v I 2 L — 3 v OFE &,

IR TIVELEOMIBOREL, KPHIIHIE C (273 K) #HK T,

2) AYBOLBRIEAEFEOE(

[ (3)-171%20004F 33 £ UN25004F D KAERFIC A B IcEM S iz TEKFED E£E 7T, ZOK
kv, VU ARCP26TY ¥ —DftiiE (Npph) 730.31kg C m2yr*d B4, AHEWE LK FEDOW
WIR & 72 D05, TNLUANDr — 2 TIIAEBYBIZIKBORBIRICR D Z EDhbhol,



2-1304-68

(a) RCP2.6 (b) RCP4.5
o _ o _
— —
o o
b T
= £
O 8._ O SI_
(@] (@]
< S
O g 4 O 4
o o
g G
8' . B Npph: 0.078 8. -
E Npph: 0.155
O :0.
gl_ Npph: 0.31 <olr_
A B C A B C
(c) RCP6.0 (d) RCP8.5
o _ o _
— —
o o
a a
1] £
C S 4 C S 4
(o)) (o))
< S
0 & -4 0 g -4
g 7 2 "
< o < o
o o
o o
S - ¥ -
A B C A B C

[4(3)-17  20004F & 25004F- F W Jg o 15 bk & F i D 22,
A: Qo (rs<s°c) = 9.0; Quo(rs>5°c) = 2.9 ; B: Quo(rs<s5°c) = 5.3; Quo(rs>5°c)= 2.2 ; C: Qo (rs<5°c)y = 2.0; Q1o (vs
=2.0
>5°C) —

3) IXTNVBEBOLHREEEEOEL

[X(3)-181Z 1%, 20004E L 25004E CTHO I X T VB D LERFBEBEOE 2577, 22 TlE, KAH
TR TR KAR RO FEIRBSEEE LIXEL LW E LTEHEAY L, Zo0FR
DY ETIE, HERZEEMEZCOHIE TS, 94018 ~ -0.93KgCm?ThH 7=, Zhix
AVCOF — 2 NS HEE SN T2 KA O IIRE k13D T/hNEWZ Lok s, £, ¥ F U 4
RCP2.6, 7K LD JEKAFNEQ 0 (15 < 5°c) = 2.0; Quo (15> 5°0) = 2.0DHZAE LIS, IR T IVIEIT B FE D
HHIRIZ 22 5 2 E RN ho Tz,



2-1304-69

(a) RCP2.6 (b) RCP4.5
N N
o 7] |—| S 7]
NN TN
£ oS S o
o o
2 - 2
O © Q ©
8 8 S
S| B Npph:0.078 <
- E Npph:0.155 —
o O Npph:0.31 o
i I
A B C A B C
(c) RCP6.0 (d) RCP8.5
N ]
o 7] S 7]
RN DI
E o E oS
o o
2 - 2
©) © Q ©
2 < a < |
o o
< < 7
A B C A B C

[4](3)-18 20004 & 25004F D X & 7 /L& O 158 ik 3 F A B D 75,
T, KA D 3 IR FE 53 FRAR B F K AR L3 Bl L 22 W EART O & AER D & D %
#9 o A Quors<sicy=9.0; Quors>5c) = 2.9 5 B: Quo(rs<5°c) = 5.3; Quo(rs>57c) = 2.2 5 C: Qo (15 <5°¢) = 2.0;
Qo (rs>5¢)=2.0

— 05, X(3)-191F KA+ D+ IR BRI k kIS LB A OB ETH D, ZDOFFER
REV, BTCOFHRETIXINVEEIRFZDOKIEIRIZ/R 72, 7 U ARCP2.6 L RCPASDILH .
FTNVEORBEREEIL) ¥ — A RO EVIEREICEL LIz, ZORRIE, Ix7 L
JE—&F LOJE D LHEEKG OB TERBSMICEELERILIZEEZEZOND, £, 2
ORNL IR TNV ERICEB LEERFZFOENTIED EH LIV T 2HmRALNE, &6
12, QufERA/NENE IR TNV EHICEMLIERBZLOENEIZHDT AN O, ZDOBG
IFETVTHEINZ IR TV EOHMIR, BEHEN DRV T U AOHAIFIESCUTTHL Z &



2-1304-70

FREEEEZ NS,
(a) RCP2.6 (b) RCP4.5
"E — ‘\E 7
o w9 | O g 4
g g
O Q N
Q1 | ® Npph0.078 3
g S 7| @ Npph:0.155 g ST
_| O Npph:0.31 _
n Lo
® - o -
A B C A B C
(c) RCP6.0 (d) RCP8.5
O —
© o 0
8 _ 2 _
o 9 _ o 9 _
2 g
g S
AR g %4
To} L0
® - ®» -
A B C A B C

B (3)-19 KA L 23T T2 1% O 3 FRARH k % G B I8 O Gy RARFKIZ A L L7256
20004F & 25004 2 2 T V8 0 HEREZELE B EDO L,
A: Qo rs<sc) = 9.0; Quo(rs>5°c) = 2.9 5 B: Quo(1s<5°¢c) =5.3; Quo(rs>5c)= 2.2 ; C: Quo(rs<s°c) = 2.0; Q1o (ts
= 2.0
> 5°C)

4) TBRIEEHEEBEOE

[X1(3)-201% . KA EDIR T T2% O R kN EAL L 0Wiga . 72X (3)-20%, L3 f#f%k
Bk AT ZEAL L7255 0020004F &t N25004E 0 3m £ TO LERFBEBEROEL LT, Zh b DK
DB 25004E £ TILT 7 A A OALIT MO L HE R FEFEEITH +4.8 ~ -57.4 Kg C m2D 2L Tl
SNDENDLhoT,

AW TIX, 77 A DA D Z O DOREM A Z 3T RIC, TERFHEET LV EHWE



2-1304-71

BT 2 FER L, FICIXTNVEROTERBZSM T 2 XA E2BICMOE I KoL, 20
ZEICEVERDET NTIEHMILTE oo LEFIRFE DR T v X OB R Z BIFiC
HHT2ZENREHEDL LT QTN LERFEHMELZEZ 2L L TEETHDL Z LN
TRIB X Tz,

(a) RCP2.6 (b) RCP4.5
o _ o _
i -
o - o —
i i
= =
o 2 - o 2 -
o [
< <
0 g 4 0 g 4
g ° 5
q |
S - | m Npph:0.078 & -
' @ Npph: 0.155 '
O : 0.
S Npph: 0.31 Q
A B C A B C
(c) RCP6.0 (d) RCP8.5
o _ o _
— —
o o -
e e
G S 4 C S 4
o [*2]
< <
0 ] 4 0 g 4
5 5
4 o 4 o
@ 7 &
o o
¥ - T -
A B C A B C

[4(3)-20 KA L& T 1R DO RIRE kK 2L LR WG 6
20004 & b ~=25004F i fie 2 & B D &A1k,
A: Qo (rs<s°c) = 9.0; Quo(rs>5°c) = 2.9 ; B: Quo(rs<s5°c) = 5.3; Quo(rs>5°c)= 2.2 ; C: Qo (rs<5°c)y = 2.0; Q1o (vs
>50)= 2.0



2-1304-72

(a) RCP2.6 (b) RCP4.5
o _ o _
— —
o o -
T c A
S £
> & > &
S S
) 1 ®) 1
? o % o
q F- 4 F-
B Npph: 0.078
T @ Npph: 0.155 T
g _ O Npph: 0.31 8; _
A B C A B C
(c) RCP6.0 (d) RCP8.5
o _ o _
—l —
p— o p—
"E - “E -
> & > 8-
= =
) 1 @) 1
? o 3 o
4 I 3 5
o o
o — o —
A B C A B c

[X](3)-21 KA L& ¥ET T21% O AR5 k %= R g O 5 fR ARk k (228 b L= 5.
20004F & kb~ 25004 1 b 32 4 Ff & D 21k,
A: Quo(rs<sc) = 9.0; Quo(rs>5°c) = 2.9 ; B: Quo(rs<5°c) = 5.3; Quo(rs>5°c)= 2.2 ; C: Qo (rs<5°c) = 2.0; Q1o (75
= 2.0
> 5°C)

5. AFRICEVELNTZHRE

(1) BENESE

Abfig o LAWY S iRIE, A% OMEKIER{EZMET 2B8E01H DL, TORKTHOTZD
OEEEOMEET VEHE TIX, BN OEREROEVWRBFEI L TWARY, 207, ek
O LAY RO EMRFIIN TE TR, fEEH EOBIRT — 22K S50 T, JbRkN
DAERERDENVEZE LLEFEINEO S AR TEARY OMET VERIE L, ZOoHINEZ#E~R
L7z, HZCBR LIARREEAEY SMET VICXL Y, Fkodbtmik L EAEH R e Z o



2-1304-73

HERIERRAE~DRBEO T 21T 5 Z LN TEI,

(2) BEBSR~OEB
<ATEEMBEIZTER L7zl >
FRICRRE T _NEFEH IR,

<ATERERATAHIZLENARAENDIRE>

RCP2.6 (XAr 2 b 7 U A4) D4, 21004 % T2 > KT T1lkgC/m?, 4t J5 Z#k T2.5kgC/m?
O BALRFEOREN TR END, EBIESERTZORENEZDET5E, ZhETICAAR
JRCH S ZRRILIRFEDL0%IZ 72 5, JREF - HARKKOEIMOFMIZ L > TiEb o & K&EL A
%, Al o oMM ITIERLZINET 2 525, TNE TORKKEET L TIX, ZOIRE
LD ME B/ NG STV D, BREBORICE W T, — B ORBELIEF O 7= 0 O H 7 B 5 A 5
ThHhdHZEERLE, ZOFHIZIE, IPCCARSDIREHNEN A O F V) FI2EHESHNTEY,
HERIBIRAL OB OO DERA T a v 2ED5L LN TE D, EHEEM R R HE K O
il RO JREF « ARRKKINHI R O I MEE TR T 22 LN TE D, DL D i & TRl
X, HIERIRE X RORSICHF LT 5,

6. EEEIEFRFRE ORI

KEH T T A H RFZEBEACHE 2 % — D Larry D. Hinzmanfi 5. Kenji Yoshikawa#i#% . Go
Iwahanatff 75 B & O ILFEIBFGE & L TIT o 72 B AL DO R R &2 -V TR L 72, 7 7 2 0 R EBR L
M TEE v 2 —i, dbiigk o BB L O B AL 72 I K& R EREL H 5,

7. WRERRERDOFEIRRI

(1) #EHEXK

<@X (E#:EdHbv) >
FRICRLE T N FHIL R,

<EoMzEEREX (EFmRL) >
LA NY A RN T A VA

(2) PEERX (F2%)

1) Wang X., Yokozawa M., Arakida H., Mori K., Ise T., Kondo M., Uchida M., Kushida K., Toda M.
(2014)  “Simulating effects of fire disturbance on soil carbon dynamics in black spruce forests
of Alaska.” The 6th EAFES (East Asian Federation of Ecological Societies) Congress (Haikou,
China April 2014)

2) Wang X., Yokozawa M., Arakida H., Mori K., Ise T., Kondo M., Uchida M., Kushida K., Toda M.
(2014) “Simulating the role of fire on the soil carbon storage of boreal forest and tundra
ecosystems in Alaska.” Japan Geoscience Union Meeting 2014 H A Hi Bk 2¢ B2 £l 2 8 2
(Yokohama, Japan April-May 2014)



3) EHr, FHK, BORIE=, RAMZEH, GHEXE, HRESr, mEEmil, NEER, &

H == 71(2014)
bk 5 R RIS D E T /VAb] AEHERL AT 78 22014 508 K& (U, 20144710

)

4) Wang X., Yokozawa M., Arakida H., Mori K., Ise T., Kondo M., Uchida M., Kushida K., Toda M.
(2015) “High risk of permafrost thaw.” H AR Fae2E2E K (B, 20154:3A7)

5) Wang X., Yokozawa M., Arakida H., Mori K., Ise T., Kondo M., Uchida M., Kushida K., Toda M.
(2015) “Simulating soil carbon dynamics in Alaskan terrestrial ecosystems.” H A B 4%
S20154E A E K (o<, 20154E3H)

6) Wang X., Yokozawa M., Arakida H., Mori K., Ise T., Kondo M., Uchida M., Kushida K., Toda
M.: The Fourth International Symposium on the Arctic Research (2015)
“Simulating the role of fire on the soil carbon storage of boreal forest and tundra ecosystems in
Alaska” (&= [, April 2015)

7) Wang X., Yokozawa M., Arakida H., Mori K., Ise T., Kondo M., Uchida M., Kushida K., Toda
M.: Japan Geoscience Union Meeting (2015)
“Simulating soil carbon dynamics in Alaskan terrestrial ecosystems” (%%, May 2015)

8) Wang X., Yokozawa M., Arakida H., Mori K., Ise T., Kondo M., Uchida M., Kushida K., Toda
M.: Asia Oceania Geosciences Society (2015)
“Simulating soil carbon dynamics in Alaskan terrestrial ecosystems” (Singapore, August 2015)

9) Wang X., Yokozawa M., Kushida K., Toda M.: American Geophysical Union Fall Meeting
(2015) “Simulating soil carbon accumulation in an upland black spruce ecosystem of interior
Alaska: implications for permafrost carbon dynamics to climate change” (San Francisco,
December 2015)

10) Wang X., Yokozawa M., Kushida K., Toda M.: International Symposium on Agricultural
Meteorology (2016)
“Simulating soil carbon accumulation in an upland black spruce ecosystem of interior Alaska:

implications for permafrost carbon dynamics to climate change” ([l ILi, March 2016)
(3) HRE%FF

2-1304-74

AR AT RN = B A AN

(4)
1)

TER L ORFE - SifiktcE] OER

—AB T AR T T N THERE L & REZE(L) (M BARARFAYERFFH, BE
BERBE R G HEMES . 20164F1H 120 . AR AR BRI T B A K5 A 4 ' TR 7350 G A
Bl&k1454,) 1T Callif

(5) ~2AaIZE~DOAR - HESF
FRIZRLHCS ~ & FHIT R,



2-1304-75

(6) ZDth

8.

Friciolfli o~ FHIT v,

51 SCHER

RKEIZYZ770—7 (1) . (2) ., (3) THZhOSIHXERZ £ & THHE L,

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

K. Kushida, Y. Kim, N. Tanaka, and M. Fukuda, "Remote sensing of net ecosystem productivity
based on component spectrum and soil respiration observation in a boreal forest, interior Alaska,"”
Journal of Geophysical Research-Atmospheres, vol. 109, doi: 10.1029/2003jd003858, 2004.

G. R. Shaver and F. S. Chapin, "Production: Biomass relationships and element cycling in
contrasting arctic vegetation types,” Ecological Monographs, vol. 61, 1-31, 1991.

W. J. Chen, J. M. Chen, D. T. Price, and J. Cihlar, "Effects of stand age on net primary
productivity of boreal black spruce forests in Ontario, Canada,” Canadian Journal of Forest
Research-Revue Canadienne De Recherche Forestiere, vol. 32, 833-842, May 2002.

W. L. Plonski, "Normal yield tables (metric) for majour forest species of Ontario,” Ont. Min. of
Nat. Resour., Sault Ste. Marie, Ont., Canada., 1981.

L. He, J. M. Chen, Y. Pan, R. Birdsey, and J. Kattge, "Relationships between net primary
productivity and forest stand age in U.S. forests," Global Biogeochemical Cycles, vol. 26, GB3009,
2012.

J. M. Chen, "Optically-based methods for measuring seasonal variation of leaf area index in boreal
conifer stands,” Agricultural and Forest Meteorology, vol. 80, 135-163, Jul 1996.

Q. Wang, S. Adiku, J. Tenhunen, and A. Granier, "On the relationship of NDVI with leaf area
index in a deciduous forest site," Remote Sensing of Environment, vol. 94, 244-255, 2005.

M. R. Turetsky, B. Bond-Lamberty, E. Euskirchen, J. Talbot, S. Frolking, A. D. McGuire, and E. S.
Tuittila, "The resilience and functional role of moss in boreal and arctic ecosystems," New
Phytologist, vol. 196, 49-67, 2012.

C. G. Homer, Dewitz, J.A., Yang, L., Jin, S., Danielson, P., Xian, G., Coulston, J., Herold, N.D.,
Wickham, J.D., Megown, K., "Completion of the 2011 National Land Cover Database for the
conterminous United States-Representing a decade of land cover change information,"
Photogrammetric Engineering and Remote Sensing, vol. 81, 345-354, 2015.

E. S. Kasischke, N. L. Christensen, and B. J. Stocks, "Fire, global warming, and the carbon
balance of boreal forests," Ecological Applications, vol. 5, 437-451, May 1995.

M. J. Apps, W. A. Kurz, R. J. Luxmoore, L. O. Nilsson, R. A. Sedjo, R. Schmidt, L. G. Simpson,
and T. S. Vinson, "Boreal forests and tundra," Water, Air, and Soil Pollution, vol. 70, 39-53, 1993.
C. Moni, T. Z. Lerch, K. Knoth de Zarruk, L. T. Strand, C. Forte, G. Certini, and D. P. Rasse,
"Temperature response of soil organic matter mineralisation in arctic soil profiles,” Soil Biology
and Biochemistry, vol. 88, 236-246, 2015.

E. A. G. Schuur, A. D. McGuire, C. Schadel, G. Grosse, J. W. Harden, D. J. Hayes, G. Hugelius, C.
D. Koven, P. Kuhry, D. M. Lawrence, S. M. Natali, D. Olefeldt, V. E. Romanovsky, K. Schaefer,



14)

15)

16)

17)

18)

2-1304-76

M. R. Turetsky, C. C. Treat, and J. E. Vonk, "Climate change and the permafrost carbon
feedback," Nature, vol. 520, 171-179, 2015.

T. Ise, A. L. Dunn, S. C. Wofsy, and P. R. Moorcroft, "High sensitivity of peat decomposition to
climate change through water-table feedback," Nature Geosci, vol. 1, 763-766, 2008.

K. Mori, Ise, T., Kondo, M., Kim, Y. and Enomoto, H., "The effect of the feedback cycle
between the soil organic carbon and the soil hydrologic and thermal dynamics," Open Journal of
Ecology, vol. 2, 90-95, 2012.

S. E. Hobbie and L. Gough, "Litter decomposition in moist acidic and non-acidic tundra with
different glacial histories," Oecologia, vol. 140, 113-124, 2004.

J. Lloyd and J. A. Taylor, "On the Temperature Dependence of Soil Respiration,” Functional
Ecology, vol. 8, 315-323, 1994.

M. P. Waldrop, K. P. Wickland, R. White lii, A. A. Berhe, J. W. Harden, and V. E. Romanovsky,
"Molecular investigations into a globally important carbon pool: permafrost-protected carbon in
Alaskan soils,” Global Change Biology, vol. 16, 2543-2554, 2010.



2-1304-77

Spatiotemporal variation of carbon budget in arctic pedoshpere
concerned with the prediction of global climate change

Principal Investigator: Keiji KUSHIDA
Institution: College of Bioresource Sciences, Nihon University
1866 Kameino, Fujisawa, Kanagawa 252-0880, JAPAN
Tel: +81-466-84-3694 / Fax: +81-466-84-3694
E-mail: kushida.keiji@nihon-u.ac.jp
Cooperated by: National Institute for Environmental Studies, Hiroshima University

[Abstract]

Key Words: Global warming prediction, Arctic pedoshpere, Remote sensing,
Carbon dating, Ecosystem model

The arctic ecosystem holds a large amount of soil carbon and has experienced the
greatest temperature increase in the world. Recent global warming has altered the arctic
ecosystem and its balance of carbon, heat, and water, further influencing the global
climate. Whether this change accelerates global warming depends on interactions between
the ecosystem and climate. Climate warming may accelerate the decomposition of soil
organic matter (SOM), resulting in C loss from the arctic ecosystem. In this study, we
obtained the spatiotemporal distribution of the SOM decomposition based on remote
sensing, field observations, and ecosystem modeling. The SOM decomposition is
influenced by vegetation types, litter falls and shrub distributions, and wildfire intervals
and intensities. We showed the techniques that evaluate these factors from remotely
sensed data. We analyzed core samples and observed permafrost environment in tundra
and boreal forest sites including a wetland site under drying process and a tundra site
affected by wildfire. In the core sample analyses, we obtained SOM accumulations and
historical accumulation rate by 14C dating. Soil incubation experiments with the core
samples clarified the SOM decomposition rate in the realistic temperature range of the
permafrost and unfrozen layers. The results revealed novel knowledge for the prediction
of the arctic SOM decomposition. These observation data and geographical vegetation
classification by remote sensing provided parameters of the SOM decomposition
modeling of the ecosystem for the future prediction. The novel SOM decomposition
model with these parameters predicted the SOM decomposition and the carbon release
from the arctic ecosystem under the IPCC AR5 future scenario of the greenhouse gas
emissions.
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