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LST: Land Surface Temperature

NDVI: Normalized Difference Vegetation Index

ETM: Enhanced Thematic Mapper
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4 berror matrixe.

Land cover truth User's

Mapped by model
Oil palm Not oil palm accuracy(%)

Oil palm 116997 9140 92.3
Not oil palm 20755 343996 94.3 K %% (Cohen
Producer’ s accuracy (%) 85.0 97.4 1960) : 0.85
Land cover truth User's
M db del
appec by mode Oil palm Not oil palm  aceuracy(%)
Oil palm 109264 7701 93.4
Not oil palm 5952 339495 98.2 K {%#8(Cohen
Producer’ s accuracy (%) 94.8 97.8 1960) : 0.92
Land truth ’
Mapped by model and cover fru User's o
Qil palm Not oil palm accuracy(%)
Oil palm 17143 7 100
Not oil pa,lm 3241 74924 959 « R (Cohen
Producer’ s accuracy (%) 84.1 100 1960) : 0.89
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F4)-4 B LI ER,

Ak B! &) H2E YE ff 7=
A fhin F (20 180 E) 52.937 16. 351
51 1 ik, 0 Bk 0.315 0. 466
IHES 1: BHE. 00 Zofth 0.168 0.375
HEHK 12 WifgH, 0@ Zofh 0.615 0.488
JEEE 5Bk (54K, 5— 10 4F, 10-20 4E, 20—30 4,  3.776 1.431

30 L4 E)
BRI T DR 3 B 1. 741 0.748
R R AEITE 10 A, 0 M 0.853 0. 355
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4. RBIUOER
(1) THFIATF IV FICESWEABR Y — B R R Z R S
I D > F U FAERR O 7= DI 35 O + g B AR 24T - 72, 19774E L 201 14E D +

oo B EBFEEORY BRI (£W)-5) . 2EHO~ Y v 7 2AhbiREOELERE
L7 (F(4)-6) . EHIZ201VFEOT — X ZfEH Uiz LHFH O E ZER 580 S, 3
ARb LR BEK R I R R VSRR E RSB AN DB E L ORRRE A R D2 (F (-7,
INSDOEHRAE AN L LT20608F TOEMFIH LT U A 21ER LT,

TERL L7z U AT v I7E K7 L) . OQEWEZRERE, OXELEEMHED 35T
b%, 2060fFEToOLHFIMAZBE LR (RM@-8, KA)-3) . ¥ U AMIIKMHE (FEHE
BOIRFBWILE, AMAEFERE, KHEE) 2HH L, ARV - A0 (L2 HE Lz (X 4)-4),

F(4)-5 HNBINFEIREICEB T HIBED L ELE (19774, 201 1HEOHERE %)

T Hi R H 1977 2011 2011 - 1977

YN 45. 56 38. 42 -7. 14
NTIAK 9.87 17. 41 7.54
JE: Hh 15. 35 19. 15 3. 80
AR - B 13.71 13.74 0.03
1 Ji 9.25 6. 82 -2. 43
S AT 0.90 0.99 0.09
Z Dt 5. 37 3. 47 -1.90

&t 100. 00 100. 00
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19774 20114F
S NN B N 3. A - B R R4 T ofl A

EE/Y 7N 28. 02 8.15 3.35 5.53 0.34 0.05 0.02 45. 46
PNER S 2.79 5. 80 0.53 0.72 0.00 0.01 0. 00 9.85
L 1.24 0.36 11.75 1.86 0.01 0.12 0. 00 15. 34
A - Bl 5,38 2.62 2.07 3. 16 0.28 0.16 0.01 13. 68
1 5 0.33 0.11 0.57 1.87 6.11 0.25 0.01 9.25
S H 0.08 0.05 0.31 0.16 0.00 0.29 0. 00 0.89
Z DAt 0.51 0. 29 0. 54 0.41 0.07 0.11 3. 43 5. 36
& it 38. 35 17. 38 19. 12 13.71 6.81 0.99 3.47 99. 83
< (4)-7 T HUOR) A BLE EK o BHF R (p<0. 1),

5 SN A TR i A - mH S

E 0.00257 0.00234  0.00067 0.00183 —0. 02039 -0. 00291
R 0.11510 -0.01114 -0.03877 -0.00849 —0. 08866 -0. 04149
TR 0.00020 0.00015 -0.00073 -0.00042  -0. 00044 -0.01038

B 7K -0. 00003 -0.00016  0.00041 0.00046  0.00075 0.00251

T )1 B e n. s. n.s. -0.00069 -0.00017 —0.00048 -0. 00071

S VK B -0. 00008 0.00023 -0.00044 n. s. 0.00066 -0.00111

I8 1% R B 0.00004 0.00005 -0.00002 0.00007 n. s. n. s.

A 5 JE n. s. n.s. —0.00377 0.00095 —-0.00282 0.00138

TE -0.48510  -2.72000  1.13200 -1.52000 —1. 28400 -2.49000

ROC 0. 645 0.676 0. 880 0. 755 0. 885 0.994
Note: n.s., not significant at 0.1 level

#F(4)-8 BT UATICBWTHE Lz HHifkE (20114, 20204E D HEIFE%)

201 14F Bl D AT & EMSRRIER S RAEEENEE R

+ iR B (baseline)

/YN 38. 42 39. 85 46. 26 35. 98
NTIAK 17. 41 15.85 11.37 25.24
JE: Hh 19. 15 10. 90 14. 25 14. 48
AR - B 13.74 21.76 12.61 11.89
1 Ji 6. 82 6.81 9. 85 6. 81
JEAE Hi 0.99 1.36 2.20 2.13
Z Dt 3. 47 3. 47 3. 46 3. 47
&t 100. 00 100. 00 100. 00 100. 00
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> R, 50cmfif 4 FE) CDSMA B A3 B M i T — & L ASTERDN O O MR IR E T — X 72 E 2l G b
W EAZFS L, BUREMEICB T 200 CIEfaE - BB — 2 25 5 M L 7= #0 i fk
DOELERTREZEEL L THITLEZEER, WL REIEMKBICET2AEREENL LN
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FHROEHRME Eih o EBEE
i 4]
[ _::i:.::::::::::::::}::fﬁf:::
c)_ o \"“--/./.
I],IZ D,‘d Illﬁ Dfﬁ ¥ D.IZ D.‘4 D.Iﬁ D.‘B

N QRM O EE — BEERETILOETHESE)
‘QRM®95%{E4E R[] BREORETILOS%NEERRE (HE)
(4)-6  FRAk - FHEO LRI A HMIZ B % D %,

£ (4)-9 AEVEMBE AT DT O & & HR TR R O

AT B D ok HiL D & ER S5 kO &

mFIRE T Bk v mFLRE T R
HRBEH: : 0-20 0.027 8.19 koK -0. 008 -3.16 k%%
FEEHT - 20-100 - - - 0.021 9.56 sookok
HEEHT - 100-500 - - - 0. 003 2.67 sookok

2) RURLEICB T 2 FIEOK

a — M7 R O B A4f FT AR

PR R -2 R RE R O AERE R — & R & L CHIEE) ek % 1t % & U723 E B & £
L. arPady halaiior, IEMHER Yy FEF DL DM 217 - 1= B 2 % (1) -10
2R, ETALIEBREOR, TV 2 ITERHEEANFEOLZEE, 70 313FRME L EA
FrED R AT TV Th L, @M (B - RIE - AREK - R ORI EEHE
(| MO 1%=2500hai 7= ) AHERE L7ofk i, WU (30671) . M i (1877) . BAAH (181
M) ZEEEMR (651) ONRIZ @ < #FAl & 7,

KMA)-10 FMEfFEr Yy PET VT K DHEER R

B 5L 1 ET)L 2 E5)L 3

HETE AR 15 YE R 72 HETE R H 1 HE R 7 HETE R H 12 HE R 72
(i)
EHE 0.906 0.028 ***  .0.566 0.147  ***  0.903 0.028  ***
E A 1.138 0.034  ***  .0.334 0.148  ** 1.136 0.034  ***
ISE/2N 0.026 0.001  ***  0.026 0.001  ***  _0.063 0.011  ***
i Ji 0.049 0.004  ***  0.049 0.004 ***  .0.133 0.028  ***
A FEAR 0.018 0.002 ***  0.018 0.002 ***  .0.032 0.010  ***
& Hh 0.021 0.005  ***  0.020 0.005 ***  0.045 0.041
EH -0.004 0.000 ***  .0.004 0.000 ***  -0.004 0.000  ***
# -1.655E-04 0.000 ***  -1.656E-04 0.000 ***  -1.663E-04 0.000 ***

(i1)
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EHIH (ASC) X fE AR

ASC X 4E b 0.010 0.002 ***  2.015E-04  0.000

ASCX ] -0.048 0.040 -0.001 0.003

ASCX I A 0.026 0.006 ***  0.001 0.000

ASC X HP i H B -0.007 0.013 -0.001 0.001
ASC X b 38 £ 1 -0.180 0.087  ** -0.002 0.006
ASCX ¥ A b Fnik 0.220 0.043  ***  0.008 0.003

ASC X JLAg - — v 2 385k -0.047 0.039 0.006 0.003
ASCX fib ¥ — & A3k 0.026 0.039 0.002 0.003
ASCX MW — v X 3k 0.173 0.036 ***  0.007 0.003
ASCX AL W — v A 383 0.062 0.029  ** 0.002 0.002
(iii)
R N

B SRBR X AR 2.015E-04  0.000

B SRR X PRI -0.001 0.003

SR/ PN 0.001 0.000 *
B AR AR X B T B A -0.001 0.001

H S8 pk X e g 8 1E -0.002 0.006
HARM X W1 b ik 0.008 0.003  ***
H SR bR X Fe A — v A 38 0.006 0.003  **
B SRR X R — B 25 0.002 0.003

B SRAR X FHHEH — B 23 0.007 0.003  ***
B SR AR X 3ufb — B 2 38k 0.002 0.002

X A 2.729E-04  0.000

T 5 P I -0.003 0.007

T XA 0.003 0.001  ***
T JE X T T AR -0.001 0.002

i 5 X AL B 1E 0.001 0.016
W X A ik 0.017 0.008  **
I X R — v R R 0.003 0.007

W Xl fE  — v 2 3Rk 0.015 0.007  **
WX G — v R iRk 0.014 0.007  **
18 5 X AL — B 2 %G 0.003 0.005

FE BE AR X A 1.234E-04  0.000

A FEAR X 1B -0.001 0.003
FEBERR XA -2.795E-04  0.000

AR EE AR XD TH AR 3.748E-04  0.001

AL FE AR X AL T AE A -0.005 0.006
EPERR X VA ik -0.001 0.003
EEEAR X B Y — v AR 0.008 0.003  **=*
EPFERX B — 6.660E-05  0.003
AEPER X Y — B ARG 0.004 0.002
AEFER X U — B A3 -0.001 0.002

B2 X AR i 1.601E-04  0.000

2 X P I -0.021 0.011  **
XA -2.779E-04  0.002

S Hi T T AR -0.003 0.003

2 X b T -8.279E-06  0.025

S X AR Ak -0.008 0.012
X AR Y — v 2 R 0.007 0.011

B X G — B 2 F -1.289E-04  0.011

B X EY—E R -0.020 0.010

= 3: D A A ¥ 0.014 0.008
kb $5 8 -15786 -15578 —15578
o B BE 3% 0.142 0.148 0.148
N 15,392 15,392 15,392

***Significant at 1%; **Significant at 5%; *Significant at 10%
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> WA OA B (R — R >BREHE CUEY — B R) ORI & < 3 S vz (K (4)-7),
EAEIINOEREETHLI ZENORVBEHRIN TV DD, FRFICAEMSZHEESCERESE
EMDOERZAY —EA~OFRELEHBEL TWVWDLZ ERNEZ D, BIFXRIZEZEOBIEIC L > TR
D, LT (1) BESLEEFHSOEMU LO S OFREFIZENKEY., Kot —v X%
BAFL, (2) Hiw, BEFEESERBOHZOBEHTITBARSBE R LD —EAR4EY
ZREMEIR 2B L, (3) MEMUNADERFELEESLBRERE~DIKFENH D13 &5 -
%%—Ex%%ﬂ?é@ﬁﬁﬁ%ﬂt(%@%uh_®_kiﬂﬁ&&®¢u%§%ﬁﬂ%0\
BENOBADHEEICH D FRMIIC B ERBEASZILL T 2 BTl S5 R i ERO
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A ZERR REMER RO b, BEARE, BUL. UbY — v 214 DAl 53 A X sy ¢
HERLTWDZERRBENT (RMWW-13) . ERPBIL CTWVDOMHE & BRELE L OB#ICHS
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WICTFET 2B EM L —FA 72 BETOLENDH DL Z LRI,

1500

BRI —EX XIEF—ER EiE HBET_EX
& 1000
=
4
E 500
0 - L
X %
L
& .. N % . %
& O F e & T F
B A
< &

(1) -7 H{EROAERER Y — & A REITX 2 B0 Bl 8,

F(4)-12 DEAFICK L CHE 2B ANFRE,

ERERY —E R (EPN RS

R E JEE R FE T A7 Ml SRS BREEATEh*
WA E 17 7 Tl sk BR BE AT Bl ok

KAk G A BRI AT By*
BX-v 27V xz— a3y Ffp(-)xx B PEkok

Hidek AL - RS B BE 1T Bh*

REBE M xx

B4 A o A B HE JEAE AL () *x

KA - K- HEEE Az P Hok R () B IRIKAT B xx
7K S B AR AT

GG R Hif i (=) *

**%*%Significant at 0.1%; **Significant at 1%; *Significant at 5%

F(4)-13 ARERY — RIS D LEAMIE O ZE R oA el CE2 R BEEREE)

AR —EX N R f& 7 B

B 45 0. 8283 -2.2038 ok
A PE 30 0.8700 -1.3617

Kk FE 33 1.0154 0. 1694

= 64 0.3961 -9. 2430 *kk
Hit g STk - R SR 24 0.4280 -5. 3605 *xk
RIEAE 50 0. 3844 -8. 3275 Kokok
By AR AR W A B 44 0. 6360 -4.6198 K*okk
K& - K - L HAE 23 0.8777 -1.1216

7K SRR & 25 1.0395 0.3783

N 21 0. 8520 -1.2971

#*%xSignificant at 1%;

**%Significant at 5%; *Significant at 10%
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[Abstract]

Key Words: Biodiversity conservation, Climatic change mitigation, Ecosystem service,
Trade-off solution

Our project “Development of Evaluation Method of Ecosystem Services to Find
Good Balance between Climate Change Prevention and Biodiversity Conservation”
funded by the Ministry of Environment, Japan, aims at providing a useful tool to evaluate
ecosystem services for supporting decision making in ecosystem management. Especially,
to find a good balance between the climate change prevention and biodiversity
conservation, we are trying to use an index of ecosystem services, which are derived
from multiple ecosystem functions. This project is composed of five sub-themes: (1)
modeling and mapping of ecosystem functions: (2) database of ecosystem functions: (3)
remote sensing of ecosystem functions: (4) development of ecosystem service indices:
and (5) development of GIS-based system of ecosystem service evaluation. Sub-themes 1,
2, and 3 provide information on ecosystem functions related to ecosystem services to
sub-themes 4 and 5: e.g., net primary productivity related to provisional service and
greenhouse gas budget related to climate regulation service. To facilitate
interdisciplinary activities, we share three study sites: (a) Kushiro watershed and
wetlands, Hokkaido (northern Japan): a mixture of wilderness and pastoral areas: (b)
Yokohama, central Japan: a mixture of urban and green belt: and (c) Lambir Hills,
Malaysia: a mixture of primary tropical rain forest and oil palm plantation. These three
sites cover a wide spectrum of relationship between human society and ecosystems,
allowing us to test the ecosystem service evaluation system. We have conducted field
studies at these test sites, aggregated information into databases, and developed a
prototype of the ecosystem service evaluation system. At the Kushiro site, sub-themes 2
and 3 gathered filed data of vegetation structure and biomass, which are closely related to
ecosystem provisional services. Sub-theme 1 developed a process-based model of
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terrestrial carbon and nitrogen cycles, which enable us to simulate greenhouse gas budget
at watershed to countrywide scales. Sub-theme 4 examined several methods to quantify
ecosystem services: e.g., the hedonic approach and conjoint analysis. Sub-theme 5
developed a prototype of the GIS-based evaluation system and conducted case studies at
each test site. The prototype system was based on the INVEST, a commonly-used
ecosystem service evaluation software, and QGIS, an open-source GIS platform. In the
context of the Future Earth, IPCC, IPBES, and GEOSS, our project will provide several
remarkable case studies and make a contribution with respect to evaluation of ecosystem
services to find a good balance between different environmental countermeasures.
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