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Development of the integrated model to evaluate forest ecosystem services
considering process interrelationships
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Ecosystem services (ES) are the combined result of many processes, and
modification of one part has individual effects on each ES. The evaluation of forest maintenance and
management measures requires an accurate evaluation of trade-off relationships among each ES and a
comprehensive ecosystem service evaluation model at the watershed scale and for Japanese vegetation.

We developed the forest growth model that considers Japanese vegetation and the integrated ES
evaluation tool that comprehensively evaluates the trade-off relationships among the four ES
(regulating services, provisioning services, supporting services, and cultural services): drought
control and carbon sequestration as regulating services, wood supply as provisioning services, bird
biodiversity as supporting services, and distant landscape as cultural services.



¥ X C—19,. F—19—1, 2—19 (58

1. #FIERIA S D =

FRot rlRE 7R ARG TR 2 HEFF 3 2 72 DI I U 2 M BRI R RSB ChH 5. BIEFME ST
W D AR B SR I I A RN EEA S TR Y, KERIE, BEBGIE, A EREHEER
E DLk ARER T —E A (Ecological Service; ES) Ofifs & o MBI L CH o xtL
TS EIFFEWEEW. ES 13227 0 A0 BEERIC LR TH Y, Rkt il ie e mE
JROMERRCIE, 2R T 0B AOEAKRETH D BS ZEEBMICTHECTE %Y — /LI X DKk
DTERFEA) 225 AT & Bl R DR D METH D, —FF, HHREFIC) 1D 2 A MIARMBREE R &
LTCH—ERADZEENAHET L L RV SOHY, I A NEIETHHZHREITH LTk
WARRWEH LTV AORETDHZHODOY—LE LT, flAr—Ccruv AOMEIER%
LT HAERER Y — E R — L AR T ANEMENREE > TX TV A,

2. MIEEOHB

ES 132D T utv ADBEE LIZHETHY, HAEFTOSEITE M7 ot A2 H L&
ES IZEBIDFEE KIFT. K[ELEHO TR, @EISKOKREDT-D, a7 o AzlA60
BIMETT VTR A7, — /L TR SN TE D, BAROMERFEF RIS 92 ESHo b L
— RA7ERERELSFHMEL, —RTTROBEGZBAIE57-0121F, L0 HIRRA 7 —
Jv, IOENOREA Z XS L LIZRERARER T — EAFHEET VIC K DA SLETHD.
AWFZE T, ENOMEAZBE LT-HRHRERRET VE 4 FICHIND BS GREY—EB X,
i —e R, B —b X, b —ER) O b L— RA7ERERAICTHET 254 ES
Y — LV OBRRE H E T 5.

3. WrgED ik

M 1R & 9 R OB ARER T — B A ZHENCEHNT 2 €T L2 HET 5. Bk, 1k,
BeATH, BifEfis & OBMEH, BE/NEIC L DEALAERIC L DA (RO REE) D2k
FOBHKEEETETALERANTYI2b—arT5. HHREEETANLE LB, LA
FE, M B O HRMIEER T OB E b L2, OAMBHREERMT T v, @RFEWRINGHEET
I, @KICET NV, @EMSERIETHEE T L, @R Bla i€ 7 /L O% ES FliE T Mz LY,
TR BEAE SR |2 X3 2 A M E R — B 2D B L2 AR T 5.

4. WFFERCR

;'\/L{fl\gq—i'fﬂﬁ:e?ﬂ/%*%%@bf: %:E?/I/k BT [@E???ﬁ§$ﬁ%?» ]
ARG R DV T TFIZIR 2. GEMEE, [ £R) G — £ R)

(1) BMERETV _ E—

. Ny

REABR NG RIMBETAY  (oanerers | [ Gas e )
BAVSHEE R R, M, M —
B, MRS X AERAY 2 HEES D, £ T [E0%f |— _*Viifg }
NST A — B 1E, BSOSO T — & 7> (Y~ 2)
OFTTICEME Lz, Mumbrimfs, ER Tk Fmﬁ%%ﬁ%{ﬁq Fﬁiwﬁ%%%b]
PO ERHBEEAHET 572 A Y — (Y —ER) UE I TR

A, WEREEPDOEmMMELHET DT 7 A X 1 AT T L ORERR

U —XEEZHITIER L, £k~ 72 ES FE4M

WZHWSILD LAT (leaf area index) HEZ#HEET 5. X2 ICHHEEM & L TR, REMELTT
FTOHFRMEREET VOFHEF 2R, SIAKRBE IV K 4000 A /ha THFEIZ X HED %
HELTWD., BEICL > TRRIAEREDL 2T 2T AVMEETE .

50

(@) A ¥ 3500 (b)7‘j‘ E NI_;I

woo o~ @
w
&
=3
S
v e N ®

~
LAl

~

=4
Hi(m)
N(trees/|
e N
5 & B
g 2 8
8 8 8
&
LAI

~

b
H(m)

o H oNow
-
=3

o B N ow
=)

T T T T T T 2} T T T T T T
0 20 40 60 a0 100 120 140 0 20 40 60 80 100 120 140
Agely) Agely)

B2 BIfEEOWENC L DRIEH, SCREEN, FEmEHEHLAIOZL

(2) ARG E 7 v
BAERTT V00 MO SNHBHBE AR IEGR L L TRV S.



(3) IRFBWIGEAKET

AARERSENET AL R BV EECRBEIN TV D FEEHOWORELHEELHET
5. K3IZAX LT T OBRMIE L IRBEBEOALOFEF &2~ d. ERITEHME, BRITIKSE
LHEETHD. HBIE 25, 35, 45, 55 4EIZ 30%DMKEIT - =B B DFEHKETHDH. AXIT
Mg, IRKFBOHENAES7- 0 OEFEN T T L0 £, [ UL THITREWRIL & AT
FWH—ERAEZRT I ENTED, AR ITMURKEZ ITITIALRBD O ZEN K E VA, i
100 FEEHITITZ & A BN 5. TR OEEIT D 0D, Wl 100 F 2B 1 THET
KEID DEBELZZ T TNDHENIENRDHD. ZOLIICHEI LITELNLIF—E 2ADE
BAMECE DETINHEETE .

2000 T e ndoned | — vaabandaned 00 2000 T e handored | — vaabandoned 300
175 - Crithinned --- Vithinned 1750 7 Crithinned === Vithinned o
F 250 ()4 j 250
15004 -
k200
~ 1250 - —~
© © 2
= £ <
g 1000 150 O g
s 53 S5

(@A %

0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Agely) Agel(y)

(4) KILET IV

KUY S % B AN C & 286 B CASHE LW A R B2 HEE 5. ZARBEIXTREAR B E L
LAT R 7 2 MK T AR EZ AWV THET S, EHIZAR EIL LAI, SAI(stem area index) &
WERBETNVERANTEETS. AR R OKHG &), ZA%EE, EMAREOELE
AT BRI E, FRONEAREE, MRS TFEARETH L. SRR AT o 72
BTHD. KERKEIFAYX, 7T TENIFEREET W EFMESI N, L LA UAE/RO
N NETIET T L0 ARBBENI V2L, KEREEPREL 2D &0 FHIEFE R NS HILTY
B, FTAFIIRUROFEENDIND, IREBIIBX ORI LD KR ENSES 2D V)it
EREoN. UL X )ICHHE T LIk EEZFMECE 28T VNBE T /2.

1600 1600

— Qabandoned —— Epabandoned —— [:abandoned
--- Qithinned === Exthinned === lthinned

1400 4 1400

12004 1200

1000 4 1000

800
600 o
400 4 //ﬁ——————‘
200 (a)}{ %

0 20 40 60 80 100 120 140 0 20 20 50 80 100 120 140
Agely) Agely)

X 4 B OMEIC &S KIEGRQ, ARFEHRE,, EWIRRERIDOZAL.

Q, E;, limm/y)

(5) EMLARMEREE T v

WS4 7o R0 @727 EY W) 2074
Lo EHET B |
i L2 L. SO " m‘ i
IR oD 2 D PRE e
PLEMRA B TE D HBEMNRIEH Lf:ﬁ\/ PR Quuf
VETHD. £ LR N g N
PR % BB T B - & A ATE e s
MESMLEETHD. AT P (I AR i il
7 TR R TS 5 BRI

FIL, AN T &I AR

B, R O AR A B U, RIS/ INEIENSBRAR IS D TR (36 v v ) DMFET D

Yier, REZLICZEDOX Yy vy 2B TE 208 5 Rl L, BEIAREREAT 1 S04
(RNyF) ELTEYVES . Ny FRICMEERZREH L, BEED 2 KOS5 ITEIHTE 220

E LTSN 5. U EOFIETHEM T & OfAFEZ R 5. X5 (R RAATER I O S

BB AR D F LA 27”7



(6) = F BT T v

57 B URER BT A )8, SHEERIRZ RERIRICTRE T 5 >
F VAN HETSE, GISZHWZ 3D ERERT T 7 — A
EEMmLUT, 7o — MERERBFHMI TE S HWHI D SD
1% (semantic differential method) TR L7-& 2 A, #HE
T IRIER A~ ORI K v, e —E AR5
AR D 2 ERghoT-.

3D RBET LOF

(1) EFAOFL & TSR 6
IR ORBIFIR A )5 & LT, Atz 1T o7, K 7T ICHEHREEET L EZ W
TERBIIFRIR D LAT 5545 DAL A2 R, WEAT — Z 1T RA T & EAEMROBRAREZ 7z, 2020 4£
BR— R, BRAERET VT
FOFMIREZHE L. ke
B, RIS O RN,

THERMNAFE T &R s L
72, B FE 0 BAITFEE TIXARWAS,
OB L BE T oM,

I X Db 3R AE L T
WD ZENSMND. FLITKRMiE
WM —e R (ME) & RFEWIY
—ER (RFEZEFE) D 2010 F-20»
5 2020 FE DB &g BRIk
Z by, TRy, Tl s o
L, ThFNnoHioFEE %2~ L
TW5D. KLET IV TIRIBKRE
P—E R GEKRMEE) OFHEZ
fToCW5. HitHEZFHEL,

BW T — % LHEERIEEZ{To T2

NSE (Nash-Sutcliffe &%) CHE1
0.8 LAEA/RL, BHF7oEE Tt
HEZHE TS, HEY—E R
AT 5728, KBS % 2020
FIZEEL, BHEEETVCHE
TE L72 2006 4ED 5 2020 4E0D Ak

129" 5T0°E
'

(a) 2006 =

130" IO'D'E 1307 130'5

k< ?O'N

n E:? 0N

T T
129" 570°E 130" 00°E
129" 5T0°E

'

(b) 2020 4

130" IO'D'E

k< ?O'N

n E:? 0N

T T T
129" 570°E 130" 00°E 130" 30°E

X7 HMAEETT IS L BFHEA 7 — LT LAT HEEHEE 2

2375
2350

-~ 2325 __/\_%
=

£ 2300

e r—eR L
RFBEWIN Y — & 2 DL

e | R | MR | REEREEL | S
o (ka) (t/ha) (tC/ha) 2250
TR 38.54 8.32 2.86 -
i 31.04 9.00 3.55 Year
B 39.28 8.93 2.91 X8 KEAM & 2020 FFEICEE L7
BA OEKEEOEL

WHEZ AW F KRB EDO B2 L2 (K 8). Rfko® ke EIC L » TR LI-E
Fihd D5, HROAEREIC L ARBEEOHMC L > T, KEEENMEXBDT L THAH L
I FN IR ST AW EEMEY— B AW T, BRITRIBIC IV T 2010 42 & 2020 42D T
vavbey, arl, yrvavsA, Y~ N OEKREE EMSEERMEE T VA2 B CEEM
L7z, mERmEl— RO T, JRBERIR & SHERMAR O S F RO ELZ BREREET L,
BLOGIST—# X0 HEMHL, fiziTo7-

kDX, BHRERERY—ERAD 4 5OV —E R EHEHNGHET 5720, OFKEREE
T, @AKRMUHERERENE T v, @RBRIGHEET v, @KLET IV, OEMSHEMEFMNE T
v, @R BRHMIET VORELRET VEME, AL, KRETAEHNDLZ LIZXY, it
WA =L TOFMERICL T, FV—EZARNED X I ICET E0HREL o T2 & B
265,



5

Kojima Toshiharu Shimono Ryoma Ota Takahiro Hashimoto Hiroshi Hasegawa Yasuhiro 16
Development of a Model to Evaluate Water Conservation Function for Various Tree Species 2024
Water 588 588
DOl
10.3390/w16040588
Kojima, T.; Shimono, R.; Ota, T.; Hashimoto, H.; Hasegawa, Y 16
Development of a Model to Evaluate Water Conservation Function for Various Tree Species 2024
Water 588
DOl
10.3390/w16040588
39
The 2023
Forest-est
77 86
DOl
10.32313/jahes.39.1_77
Weilisi Kojima Toshiharu 14
Investigation of Hyperparameter Setting of a Long Short-Term Memory Model Applied for 2022
Imputation of Missing Discharge Data of the Daihachiga River
Water 213 213

DOl
10.3390/w14020213




2020

137-142

DOl

2023

Hiroshi Hashimoto

Estimation and scenario analysis of forest bird species populations during the breeding season in the upper Nagara river
basin, Gifu Prefecture, Japan

3rd ESP Asia Conference

2021

Yasuhiro Hasegawa

Evaluation method of landscape beneficiary that changes due to leading artificial coniferous forests to broadleaf forests in
Gujo City

3rd ESP Asia Conference

2021




Toshiharu Kojima

Relationship between forest growth and flood and draught mitigation function

3rd ESP Asia Conference

2021
, Weilisi,
LST™M ,
2
2020
1
Kojima, Toshiharu 2022
Springer 356

River Basin Environment: Evaluation, Management and Conservation

(Hasegawa Yasuhiro)

(10834913) (33935)




(Hashimoto Hiroshi)

(30434616)

(33919)

3rd ESP Asia Conference

2021

2021




