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PE, AR — BRI EFIERPELRKIFT LTS, LoLRRS, Jitlkss binF~0 s MO AR %
IZOWTIE, Al FEO R EES BT — 2 R 2O DI AN R+ Th 5, itk — N FEoM A
BIfRA U ZIE L2 T, Bk, R0 o BIRE AR Z i/ Nl 2 ARt & 5, [EE# I L =7 AFF
fli, IPBES 7¢ & OEERHIZRE D MHAATINT S, ARER A AR OER 1 2 B 8 L 72 AR RE R — B A 5HAT
DOEIMENREH SN TND, Fio, ZERE FCOMRTRNL, EWNOR SN2 RRGHERDL T CARE)
OWEFEMEATEH LT AR —E XA DORKRIL, Zha e 372 THRHSCREEHRFIELMET L2 L
IZH DD | B - BBFWEENE DO TREI, 2T, bl - WIARRRICHIT 2 BREAR - 41
R — B RFHl & IR~ D RN 2 LMNCT B0, LUFOEERE B #E LT,

1. 1. FRMARER O RFBITE T — B 2 OFHG

IR, RUEES) PHEMAERBRICKITTHETEH TE 2N DL 2obh Y | K[UEEBNE#EIG L4k
MEHRIRD 53T 5  (Gustafson et al. 2020), KR EFA-SCEKEDE(MITEAETEECHE. LR
EOBADERNNEI B LY 5252 LT | AT EMSCHRMBIAR OO Z(L 2 < ArREME2 R S
NCW5 (Van der Putten 2012), F7z, KA LFIZ XK o THISEARSL HHO RN R+ 5720, Ffk
DRFN KL # B SELAHREME D H 5 (Wu et al. 2019), HIRITANZBZR COMLHEDK 1/4 ZWINT 513
ED CO IR & U THERE L TW D 728D, BRAKD RFBINZOZEARITRK T D CO, IR E A 52 % (Pan
et al. 2011),

HARRELOSE IR DR & RO ERRRY — B A DI FRARERDOE L Z < (Johnstone et al.
2016), AT, TN FETRERL CTE ALY ¥ — A3t 2RI /1 &0 2 TV DA (Turner 2010), AL
BESLTRE DM KICE > TREHEZBZDIFEDFI A—UNE 2505 &, TORKERROHES HAE
ZEE TE 2V ATRENED B 5 (Ratajezak et al. 2018) ., EEHRELIZ DWT S | FRICHLTEROEFE O mHffE AL
I CE T OFRNE BO BRI T 5 & FRISILTE Y (Murakami et al. 2012), RWEER~D
HEITET N ToNIEA S, LR - T, [UEAEE T THRMERBREZ RS LAERBRI— A2 HES T 572
DI, WU BRME R A a2 LERH D,

ZZT, UTFO 200 BEAX T, (1) JLfRERTFLROFARIZIIT 5 1954 FiFRALE RIS K 2 £
MBI A A U, BUBIAIEA Lo ook, BB A%, BIRAZFRE L7k, BB 5 4%, Salvage
Logging {772 S T F/ARD 3 DDERIZ L 0 | KEBLEEIREL & 2 0% O RN AL T RO H BT - Hi 75 R
FEBICKIZTTEMNREEZRAONCT S, (2) 7o AR—ROHMKEB Y I —aE TV
LANDIS-IT (Scheller et al. 2007) Z MW NT, SAEZEE) & R %8 BRDS FRAROFEHLAL & RIS K IE T
WEE, WL RBlo 2 20—V TR 2,

1.2, BHAERESR DS B ~OSEFIFER O T
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B LI, MR T DRI REO— DX EHN DL OREZEDORLETH D, BIZIEIREZO—DOTHILE
FITHBEEREFR & LTI~ L2 | IREZR T A TH 2 bR & &) KA~ Shizv
Do TNHEEAMY A7 #5200 kX, BENTRERAWER I, MBS ARVWREE, Wb
DB REZ ML T 52 2 & ThH D, Lo, flHlx OGN EORE DO TR EIEZER L TWDHD
D3 EREIZREM T 21213, ZRRIT N300 L BEOREE TONRT =< ABRRLIZTLES, 2L
ORMELH Y, ZHETARETIZIZIUEEMEDREA TW o7, —FH T, A L LOHE IR L
VTCIE, TBBRBLBIENER SN TV RN E W) Z EDURIB I N DR E L, e DEFNE I Vo7
WA TENEZERLTEDLDMNEN) A —)VE T v LIERBMLE TH -T2, EBEXOF T, KkbEREANR
YA BEL 720 5 DDIFBEHEXETH D, BEEFIIEBRLIZRERD 7T~ 8HZPT 5720, ZEOR
WEHLIEE XV, BELMLEEANHORAEEFEE XX 2HEEREEMTH D, FRIT, B LR, ME
AU EFER L TV W IRHRE 722 & Tld, MR A NERRINTE 22 Ry Rfgi~ L B S D8
JEPEEN AN Z RFELZTETNWD, D, BREEEITR L WA TIEIIIREE & o 73R H
HHIRIZ BN T, REJINEERERP O —ERAZHTCAENES T LTS TEETH D,

— 5T, R L ROREEICE Y, BEEERIT LD ENNICAEREEEY BT Z 2RO ONTEY, H
ROFEREEHAT CHLIMFE T, FEORIULCME % OFEZEINENMET D 2 &1 K 2B E N
FELTETWND, FRIZTMR & ¥ — TN D REEE & B AEREHE 2 ER021T ) itz b e L
PR T RE D TAER IR L TR Y, 20y ¥ —IC X 0 BEEFIIFEILICE P sk, Hifn g By fE e & 1
BHAYE A —DTI LWV FERDPEINTNDEY AT ANRTEDOHD, ZO MR B Z =2, FOR
FERERPRIE 2 R TE TV D DONERNDMEIXZNETIEF LA LB, BZNLOBERY LT
X, MR B Z—IZFTE T2 2 & T, HHICETTE, WENFARERSTLLEWVIFRRBHTEY ., Filck
FEIRPERE IR HDENEEN DN D DH, —FH T, RER TRBENH > T2 REFE S TR & ¥ — DRI
FOERETDEVNIFIE LD, AIRERDOT —~ ThHhDHHRE)MEIC L 0 G BRFICHLLET D 2
Ll BEAMEZRET2ZLONT U AZIDEWE T, MR & ¥ — % 3P RGBT L O FERUE 4 W5
THVLEND ST,

ZZ T, ALEEND 2 D TR & > ¥ —Z 3510, FICH &R AECREOMIT 2 S 2B LT, KER
DIFBRIZ SOV TTRBIRE AT 72, FRT, BRICHOWTHIEL, FONEEZHALMMNCTE L2 IS L
7o

Fro. BEAERD KA LIRET D OSEERZMEIT 2EK T, JIFEORKEERITHEEREKZ
Fro, JIFEHETEWH T KEZAE LTS, LEREE 2> Tn5, REDIHT, KoENEWZD, 2
TCHIRBRBR A I OMAEVEER AT L TN B2 6D, TOD, OCEEFR, FHCHEEEROEILH
WA, —BIEBEFENARERN AR EL UTERNY AT D AHENE D, TO7, BEERHE 2 Fin.,
BB BB 7R Y SE R C b 2 R R A~ L TRAVA T RIZED A O FHRIZ 38 T, SR T R A ER I L
Z OPEIGVE L MAEWRRCET 2MEEZ T/, TDOZ LT, BIFELEIO EOLFT TR B0
Dy, FIEOIME L e HMAEMBIM RO ETMTH 2 LA HINE Lz,

1.3, WJIAERROBRER - ARV — R L AEWIRIE
EVIKEF LR BT DOV aliAllm (WU Y a A Margaritifera laevis, 2 X T
YV adiA M togakushiensis) VX, NI LEZEATE KT 2N DR ERLO—RICRE R L D, £
DI, AT 2 HABITTINE L ORI OS2 30 OFfE L 720 | KEBALSEDOERRRY—E X%
HOBEERAEMENZ D, RFETIX, BTV alA BRI RMT AR —EAOH/ER: - A L2 B
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LU, BEBNTOHID Y aliA OFAEERRE ZOBEEREZPA ST HZLE2HME L, #, 2l
BNV Y a A OFEEREBEORIFIZONTIE, $7T7—<32L WAL TEY, ZORELSR
STy, Elo, AFELOFTRHICRPERWETERE (WU Y aliA %7 T <A Oncorhynchus
masou, ABHANDT L a A+ T AR Salvelinus leucomaenis leucomaenis) DFEEIEIERIT DU
THHGEET 2 Z L2 AL LT,

14, BEBOBREAR - ARV — B X IR~ ORI KIET RO TR
FAREAR - ERER Y — BRI B LR R ERER DN H D WITHHAMKAF LR S DL LTV D, I 134

AR, ML, R B e E oo FHIFIHANRIE L, WF)IEE U CORRERICER L TWwa o, BRE

A - AERER Y — B A OAERER I O A RRITIRBEA TRT 2 2 L A CTh 5, IBZERER TR A

E. A, KE - BOKFEfi e EOBREAR - AR —E A&l U CORBHSIZZ O E 7o b
ERIRRIC, RBHEOMEZE L CTREOEMSHREDARER Y —ERICHEEL TV D, LLRRG,
T & ¥~ OEFE MM A BIRIZ DWW IR, FHIFIEOREE S OB T — # R O 72 DI R e a7
MARF D THD, I TR TIX, LFTOBMEZET -, WEHIRIZRT 2Rk OKUEAES) - L A
ALDIVRIE D AT+ IO KRR KT 582 FRIL . FoROREES) - LRI Z(IC X D%
BB EOZAL)IB LA REO BREAR - ARV —b 2 (WITEAT Y a A OERE, B
FETIIMW 77 7 b & ZHREOEEN) ICRETEEZTNT2ZL4HME Lz, 612, 2FEAS
— /TR TRRR O TR 2L 35l & 1 R~ O SRR N B IS RIT T B e T2 Z & 2 HNE
Lz, 728, WRAEER~OFETHOHEMIOW IV 7T —~ 32 2B INT0,

2. WEEE

AL L ORI AR B O IS T DIt - WIVERER O AREA - AR — E 2D EREZ Y]
EMT L, ABEEIC K DREHEC, 77—~ 1 THESNIZEROIRRY T U A 2 BBIC AN Tl 217
9o T~ 3 & ILFEITHEL - FJIERER &R R OHEREEIC OV T, AR R BRI R OB bR R
NHEDS/2 230 ZHBNTT 5,

3. WHEREBAE
3.1. ARMAERER O RFEITE Y — B X DR

(1) REBRBIFEL & Z D% O EN LT O RFELEIC G 2 D R

AL, AviE BJIET, iRy E S RTICALE T A EA R TIT o 7e, Z oML, AFRALEE (1954
B8 15 7, Marie) 12X 2D KBURZRFEMEFZEBRL CTWD (EFS 1977), HIEE L72HHK T, BE0
MicF=—r Y =B, A% v 2 =72 8%V T Salvage Logging (A ADIEER - #kH) 23 Thiviz, &
BIRELO A, J L ORI D Salvage logging DFMEIC K HAAR LWL NS 5720, 3FHOTA M
(LX) T (D) (06), (2) 1954 FRFRFLEM CREEIAFE L, £ OBEIAREZFRE Loy
(WT). (3) 1954 4EiM#R ALEJE TR 2354 L. Salvage Logging Z1T72 > 7-#K4y (WT +SL). fEARFHA. #
AR, THERA, RFBOGHTEIT o7,

(2) RZEd) & Ja B % o BN T RO TR & RIS KT 5B 0 Tl

At = B i TALE S D HRORUR AR E BE AR B2y ORI (12, 169 ha) % LANDIS-IT (I Xk % v 3
ab—va gl Lz, ORKEFEROBESFEKR, OBALERO 2 >0 7 mt 2% LANDIS-IT NECN
succession v6. 3B L7, AR TIL, BMEIL o —AF U4 4), KTV A4 (3), EVESZER Y
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FTUAE @)Y AR 36 T U AT HOWTEHME L7z, £72, FABmCES. JAEIERT O TIX
RHEFEMEZED 12D, HFv T VAT ONWT3EREZITR->T, ¥ = b—y 3 UHIRIIE 2015-2130 4E D
1M & L, Eo, BMEHBERICEDL 74 7 A4 7T XAk (LCA) ATV, RFUN & Fe Rk
T & 2 BB P A BT LT,

3.2, EHAERER D B~ D AR G BR O FEAT

FEREEDH LWRREAETH D TR o ¥ —DRBEHEERIC OV THRIET 27212, ABENO 2 T T
D MR ¥ Z— 2RI E MY FE LT o7, BEAFRE S, 22 TEIO % TMRa, TMRb &
eSS, A 2D TMR &2 ¥ —DOREBEER TH 575, TMRa 1 20 OB EZNEE > TWDDITH L,
TMRb X 4 THY, B FZ—DATr—/MIREL B D, o, BHREESH 720 OBSEAFE (Stocking
rate) b TMRa W K& < EFl>TH Y, ™MRa X L VW EMNCE R INTZMESL ThHDH Z 0N D,

MEEYFAEONE L LTE, BRONSROMERICHT2HIEESL 22 HIZ, EROBARELE L
T, EAGE, RN okl B FAEEFROFHHLEE LT, AR, ABEEL 4. ER, ST EHR
R, SHIT, HESLAT Y —LWolz B 5 BECRIFESNEBHI SNDERIZOWVWTOIFREZGEDL Z &
MTE, —EM 20191 A~12H) OF—228H L, ZhZnO MRt ¥ —% KT 2572012
ST DEFERE (kg N/ha) & L THIE(L LT,

JERIZHB N T, MERCZIUCE DD THEMAY 2 I 2 =7 A HEDOIE L DX HMIT T 27201, HI%E
WANFIRD 16 DD LEEZRBR Lz, TO BB L T, AoE, BE, pH 27 L. & HICEY
FEEEMEIE 2 THE DNA DX 7 7 U 7 2k 16S rRNA At LI ~7-, F£7z, HEOREEMEICE L X, -
AR T (100%Z=HEH A S LT I0%EER N A +10%C.H,) THEPARE L, HBEOA% (2 KEf) THERET
D WAt EE N ARE AT L HIETHA, CEEOTAZAND 2 TRANE (—MLEES A
HEFNAECTEITT DN L REREZAT I IO /ST o A% 7 L iz,

3.3, IAERER D HIREAR - ARER Y — B R & AWFEIE

ATV a2 A OBAPERDLE L OHAEEREER 2B 52T 2720, REKIm)I 2 G TeEN o
10 DT T A MfIZEF 26 OFAMA 2T A LOFREMEROFEZIT o7, HERIT 10 RUT
Ok ER L, HEEIE MR/ MR 2HEEOREZRTREE LTEIN L, 8L
DR &R FlmBIR A2 A Hil GEJ, b, JER) TIERT 2 2 & T, SEREREOFERZHEE L
Too Flo, aHEHT LV a A EORHBNTY 7T —~ 3-2 TEIH O AMER L7 HIBIR & Lz
(Miura et al. 2019) . FFAEPERLE ER OMATICIEI—RILIIBIRGET /L (GLMMs) & M, BUEZER & L
T, K, BFEEEKR, MR EWES (Kifk 0.042~0.25mm) | 5L (27 T~ R) BE, BLOZEILL
OTREAFM Lz, M, BEEER “KEAEABREICHETIEMEHE BIO “SF - £9WAKmA
PERBRYS” DT — A M EZ T T,

g FREOEEBEER AP SN T 570, Wi BIESA4)1) 25 TeiE RO 11 OFRKIZEE 42 O
TS 2R, B L OB ER OFEZ1T>72 (Ishivama et al. 2020) , FFEERHICITER Y 2 »
H—Z AV, 2 BB CORBMEGREE 7 7~ R LT A7 RTONWTEER LT, Mricidgs T
T U7 (SEM) M, S8R — VER-JR PR E R E R OBMRME A TG L7, R8RS — L E
K& LT, st A0 BRI RN O R | 0 GRAR S Z 0 & U2 ER Tkn BN O K (LS
) L AIAELE AW, RFTBREERICIE, EREEE, WRMEORE & BEXEEE L WM OK
& SOZEEN., ERGOBHNEZ W, BEXRSEEITIERBEOREL LTHY, ZOEREWIZE S
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EREE (r=0.80) BLXOEY VEE (r=0.51) NEWZ LaRd, £70. AEBOEMEMEIISHERX
DK, TR L O EEMEI O K& SOLENMREZ TS ClLHEICHEA L2 THD . TOMENIEWIEE

BEBREN SN L 2R ORI r = 0.75, ¥ - r = 0.84, JRMEL : v = 0.78)
3.4, BRI HREA - ARERY —E A R OBHEVEIC RAE B O T

m&%ﬁ&%ﬁ%%%C&%¢6%%D¢MWWkLtO#77~v1®#¢ﬁLtAu SEIIOLES S
FU A E R LT, BRI O FHIRI A ZA L ORI T ) A ERE Lz, 1RO B REROFIHIZE
LT, NLEEREM TV A TIIHRMEERED B UBHERGERIIHEM T 2 — 5, BREREN TV AT
IFRAMCERE DN UM EBCER DN B 2 & 9 ICRE LTz, BN TOANANnfmosieEh (a2
R) OFEWITHHERIERM OGN S, BURO EHFIHAZ LD F L Rk 25 BAU > U 4 & &
DETE S SO MRS TV FZRE LTz, [ET — ZIEKUBEEEIT R L CEORAE R 2SI 5 7178
WU A (IPCC RCP8.5 > U A7) O FHIfEA BN ) IRBHICHIEL b D& Lz, Zhbo
FUAEAERTBERAET L (LANDIS-II) (2522 2 & T 2015 4F02 5 2050 4FI20 T TORUE & Ll
FIHOEIZ T IR OMAE L BRBEOLE LV Iab—rar L (77—~ 1(2) L) .

72, EiROv I 2 b—va VLo TR LR D OEFZIEBEO T HIE & 2R B S O £ Y Hais
ThHANEIT Y aliA ORAOEREHEET NV (M 77—~ 3242 ZHAGDE TR
foe & FHFRIVHD AT FIcBT 2 abd 2 TP a A OEKRRETHILT,

I HIZ, BERA T — BN TRERO T HUFHZA LS TR D 15 I~ O SRFR T & T3 %
TR 2720, KBS T D EEO M) & FKEOKET —Z PoEEIC LY . 2ERAF—A T
O LHFIAZEAC > T U ABIOFNIK DRI 3 MAHEE L7z, £ LT, PANCES O MR o7 U A2k

SWTREROEFRRENAM 2 TR L, BRI SIRE~OERBHIRELZHEE L (M7 T7—~2(),
2(2) &M

gﬁﬁigﬁ (4 LB - 3T ABRY) Eﬁ*(ﬁ'ﬁﬁh IRFRAERY)

B LR (IR L ATER) o
300 AN 300 [t w ARG

4. BREOELE
1. BRMAERERDREBITE—EAD
AT 208

200
| |
(1) RHHUREIBTL & 2 O %O & 100 I I I 2 100 ‘
HE ME
K ! :
0

(MgC/ha)
(MgC/ha)

pe

DA RO RFFEFEIC G 2 D R # £ 0 : ;
E WT WT+SL 0OG WT WT+SL
* StF SHEE THLTAL & TH MRS DRELIRG
142 DA Y 2 o = LT (X P A 15 2= 1 AEXMTEBERIGL
BElGORWERE, SRHOHRH o %&ﬁ?}ﬁfﬁg@ﬁ ® EEEEWTHSL-WT o
B 2 5882 4. 1IT7RT, &
- *E?E* (BFEER) OE B ﬁf\gi@
AR« AESTR - FHSER - LB g T r—— _
T 25 T ous w4 w3 L2 o M = e 'FH?
(S U2 PN MG S = < A/ N /AN 3 20 530 ab 2
s s
FEAGEE DERESEA + 0 B0 B Eug & 2
i -«
(F. WIHSLIZWT K0 &7, Al S 'Hj I
® 0 K
DRI 2 5 A DL Bt LT 0G  WT WT+SL WT WT+SL
¢ NERETHEERAVHAWTT & 0F (= ‘§+FHJ§+L )

BHRERORFBEEIIAERZ ETHD
Z L SEH B
2020)

Z7p o7 (Hotta et al.

% \WMEBA
& BHEESIEIWTTEERICSL

% 4. 1.
HFEEKRE PI-125 £ V)
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Year 14 Year 115 L = < o
‘ > RFILS—AEE
Historical Frequent Intense Frequent & Intense
300 300 —
N=)
200 2001 m
- Current é
100 | 100 | M N [ — - Ft+
7 o[ .- —
2300 300
-
é 200 2004
3 RCP2 6 (CSIRO-MK3.6.0)
%wo 100.‘--- - e ey | B
B = JEELE=n =an EEE i
§ 3004 3004
200 200
RCP8 5 (GFDL-CM3) i
100 | 1007 N || s s e || | |
04 55| 04 S I — — T N I A '
WI  SL SISC WI  SL SISC SISC  WI  SL SISC
4.2, B LT— A0 K BEITRE PSR O BIR OFEMLKIC 5 2 5 R

(2) KMEZEE) & A% D& BN IL T AR ORI & RIS R IET 2O T
JEEIRT (Year 14) OFEFHRL &, A% (Year 115) OFEMKO FRIFERZK 4.2 1R T, EEEZ L
(SLSC) %% & HiEMMI D S, BBMFE CH 50 o NBEEROHFADER SN2, BIRBREE T
T L VIREMED I X Z 23S Uiz, SRR SL) 32 L BIRKTFRE (=Y <) O BHG TN RbNST-

O, 2 EHORERZIIZ Y Y REFH Lo To, EHIT,

S15-2

[ )
LAY
FPHENIY
koA
954 H>)C
VFSIE
J\UFD
=XF3
AFVHIF
FJF

b = L)
IIRAHY

SR 7RO SV 1% A B 0D BB A 52 T T HER

DS EVE 2 BRI B E R T D720 BRI - R 513 &SRB RO~ DB K E <
molo, ABFEND, EEIRERIZLDEE LT —DREIL, [UEEENC X MR ELEBE TS 2 &

RS N7,

LCA THEE L7- COHEH B A & - RBINE A X 4. 3 1077, EUEBEECIREN KT 5 & B oA
ReRAEPER (NEP) 12 SL, SLSC, WT DIETKRE L potz, BWIAEEICL D ZFDHOM —RAEERRIEOHRS X
Db, FEEEARDENINIC K A UEB KRBT E DN N K E Do 72720 WT TNEP g/ & 72572, LCA 25

Historical Frequent Intense Frequent & Intense
10000 = — - =
A G = =

- // /‘//W 7\/ "//7 Cumulative
= ol Vi 7 Jp A _AZe| NFCB
g
NE -5000
)
x
é 0 P, PN e 'I,‘\_.F oy B -
g / ¥y f
fwl | [ ] i

| | ‘ NFCB

-1000 4 i

1500

-2000 ~————— e ey e

3 60 9 120 30 60 9 120 30 60 90 120 30 60 90 120
Time

~ WT: fIK%E = SL: f#EIKiRH SLSC: EIRRHEITIEEFRI L

4 4.3. LCA THEE L7z CO B 2 & 72 RAUNS (NDBC @ bR, ik,

MR, BEFEIC L D Co Pt B2 B et 7 Z —2kDRFINE)
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(kg N/ ha)

Imp-feed i /f Imp-feed
319kg N 49kg N

0 g 61kg N | m :
W Z@M i —

2.0 cow/ha Forage  0.46 cow/ha Milk

XI0

Chem-fertilizer '\ Forage Milk Chem-fertilizer \
104 kg N N\ 129kgN 108 kg [\1, 42kgN i 70kgN 23kgN
TMRa TMRb
B 4.4. Z20 TMR B ¥ —IZBITHEROMBEAXWHHNTT LIz, 2N BS5RO MR

THEIE (Manure) <>AbEARE} (Chem—fertlllzer) DFHIABLD RS, KO TH (FHIRFERE
LR LY, Cow) AL Milk) & LTOHEBLHLIRENTWD, FASITRENEZRENTREDLIAE
N AEBICH D, HALIE kg/ha/year,

O RFBUNL DFF1E . Net Forest—sector Carbon Balance (NFCB) D3 I = L —3 3 2 O BFEEIX WT
TR E 720 SL, SLSC TIHimmE /%M T CRUBIBHEE - AR L7258 ITIXA OfE (EM CO, & i) %
R LT, ARG, KIEEE) FCREBIN L AR RILTE 6@@”’5—?15’@@@*%%“@% DI ENTRIEE N
77

4.2, RHAERER D B~ O R HIE R O FEAT

HEGENRERD 2500 TR B Z—0O il (X 4.4) 75, ™Ra T, (LZIEEHTINZ THER, 2 F U
— S L TREOERPBASNTND Z Dol BRI E LT ™MRa TIFHE LT ha—
WHITWDA, ZNHBHEN ORI HEHE RN 129 kg/ha THDH— 5T, {LZEIEE & HEAE & LT 400
kg N/ha i< A SN TEY | HEAOEREMOFURE~ORHMBESND (Toda 5, 2020) , —JF
T, TMRb Ti&, BAEIEIOERBIN AL | HEIEOFEIEE S L TOERBRARONT VARBNTEY |
BEAWY AZ LTI A7 /DR EBERLE, L, HHERS 70 04 AEERET TMRa O
FO—LLTFTH Y, REr TR Z N L7256 ) 27 8@ 2556 bH 5,

Nitrous oxide

causes global warming } Output

Input

u Fertlllzer ‘ ‘ . I Milk -
& Imported feed GRNEEE “
Manure &

Eaten by animal

X 4.5. BREESHZIIT D HHEAIES
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TMRa, TMRb (&, SfES0 1, THUlitS /e E TRERBEVAHY | TO LI RERDING DOEWVWEEL
FEBZBND, TMRalET v b a— & BRERAEEOTLICIRZ D Z LN TEHREEHB L TNDHD3,
THUERE IR T @ < . B EESH 2 OINEL R RIET DL ERH Y . HoTEHITS bR 5MEZ B L
TWb, —JF5T, TMRb 1T &~ b a— U RNEZRVHBRIZAEL TR0, REE LT LEMELZ BHIET 0
T, M OEML EEEOBIE) 728 b RIC TMRIEZED TE 72 LB TEY | BEE COBELE
MRBRIEROREE L RESHDboTWDL ZENbhoT,

SO OFBIEIZE LT, —2ld, AR TIET — ¥ ORBENKEZ2METH o7, HEREIZRE
bHED T, BARSHA IV BNERICGEESL TR (M7 v Z7iE87RE) | BAEAITIc >\ T
HIEZSEY LRNWEWSIHANE . TNDLZRLET 2 UL ERMANED Z L3O TEETH D, WIFED
FatE s LCiE, midko BEib0, FRsk L7EEZ 000 D ST W TRFEICE LT 5 Z L IZEb 5 TO
FENPRDOOLNTND, IHIZ, BESGSERTOREBRNT U AEEZ 6, THEBAEMIEIZBED 25

DEBLENAURTHD, PIZIET v E=T %#&hi&@ﬁff%%%%%k@é@#(ﬁm%) {0
MREEFROAT A (WE) 2EFMAEH T a2 THY, 2D OREMIZET D IEHRE ERE ) S O X B
DAL EB S HMERH D (K 4.5),

Fio, A=yl TR, ZOBRENOEAMT — & & FWTHIBRZ 3T 5 72 EBORIN 728 & H3 & A
THHN, BRTIE, ERICERBEANMEEHT I VAT ARLENE Y R— T 22TV ANRNEEZ LU,
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[Abstract]

Key Words: biodiversity, ecosystem service, future scenario, geographical information, local knowledge,

natural capital, participation of diverse stakeholders, traditional knowledge

We quantified services of terrestrial ecosystems to evaluate them as natural capitals with geographic
informatization. By the analyses on drivers affecting the change of ecosystem services, we also made scenario
analyses to contribute policy making in coming decades. We also considered terrestrial-coastal interaction to
enable comprehensive ecosystem management. Also, the role of local and/or traditional knowledge was
analyzed to contribute policy making including multiple stakeholders or actors, and to enhance mainstreaming
of the biodiversity

Large datasets for several kinds of cultural ecosystem services were established and analyzed to
make fine-resolution maps for their utilizations. We built statistical models that associate the services with
various ecological, physical, and social environmental factors, and examined interrelationships among multiple
ecosystem services to find context dependence of the bundle structure. Furthermore, we performed scenario
analysis of the services by relating our models with the land-use and population scenario built in the S15-1.

As for provisional services, crop supply prediction models were developed and they predicted the
future decreases in paddy rice supply service will be caused by decreased in area of paddy fields. However,
those of spinach supply services will be caused by the changes in productivity due to interactions between
climate and population/land-use changes. Estimates on timber supply model showed that the supply of cedar
and cypress will decrease due to several factors, varying among scenarios; climate and human population
change under the natural capital-dispersed scenario, while decrease in forested areas under the other
scenarios.

We assessed the current status of participation of diverse stakeholders and the use of traditional and
local knowledge (TLK) in ecosystem management. We found that the diversity of stakeholders played a
significant role in the Local Biodiversity Strategies and Action Plans (LBSAPs) of Japanese municipalities.
Through the analyses on TLK collected from forestry masters around the country and the assessment on the
time-series change and transmission pathways, we suggested the role, importance and critical points to benefit
from TLK in policy making.

We found that the natural capital and ecosystem services of terrestrial ecosystems change
significantly in response to climate and land use change, and that the degree of change varies depending on
agroforestry and forestry activities (fertilizer or tree removal). It was also clarified that the changes in nitrogen
and sediment runoff from the land to rivers and coastal areas due to these changes affect a species (freshwater
pearl), an indicator of the connectivity of terrestrial and coastal ecosystems.
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