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Abstract

In Japan, depopulation is progressing in many areas. In Mie
Prefecture, development policies such as road building are sometimes
adopted as promotion measures. On the other hand, there are movements to
consider the conservation of local resources and the influence on the
ecosystem services of satoyama and satoumi. In addition, Action 5 of the EU
Biodiversity Strategy to 2020 calls for mapping of ecosystem services. From
a regional disparity viewpoint, Mie Prefecture is referred to as a microcosm
of Japan. Although there are some examples of assessments which include
mapping of ecosystem services, they have not been conducted in Mie
Prefecture. Therefore, in this thesis I present assessments of ecosystem
services which are divided into the following two sections. The first section
is an assessment of ecosystem services using five indicators. This section is
the first attempt to comprehensively map ecosystem services in Mie
Prefecture. Mappings of ecosystem services were performed for agricultural
outputs as provisioning services, rates of forested areas as regulating services,
the number of tourists and rates of city park areas as cultural services, and
the diversities of plant communities as supporting services. The mappings
were also performed for their changes. Each mapping was conducted at the
municipal level prior to the latest municipal mergers, or at every natural park.
The results suggest that values of provisioning services were high in the

northern areas of Mie Prefecture, but the situation has changed in recent
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years. In addition, it was estimated to have increased in some municipalities
in recent years, although the overall trend was downward. Values of
regulating services were higher in the southern mountainous areas. In many
municipalities, values of regulating services turned from decrease to increase
after 1997. The number of tourists as cultural services was higher in the
natural parks located in the northern areas. It has decreased in natural parks
located in both the northern and southern areas of Mie Prefecture, especially
in the southern area. Recent data show that there are scattered municipalities
with high tourist numbers in both the northern and southern areas. Therefore,
the difference between the number of tourists in the northern area and the
southern area may have become smaller. The rates of city park areas as
cultural services were higher in the northern area. The diversities of plant
communities as supporting services were higher in the northern areas than in
the southern areas. This section suggests that the conservation of natural
vegetation in the southern areas is required, since supporting services are
considered to affect all ecosystem services. The second section is an
assessment of ecosystem services based on Group in Common International
Classification of Ecosystem Services (CICES). In Mie Prefecture, there are
few studies on the relationship between land use, forest type, and hotspots of
ecosystem services based on a large amount of information. Therefore, based
on CICES, mapping of ecosystem services using a total of 17 indicators,
including indicators based on Mapping and Assessment of Ecosystems and

their Services (MAES), Japan Satoyama-Satoumi Assessment (JSSA), Japan
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Biodiversity Outlook 2 (JBO2), and original considerations. Furthermore,
hotspot analyses for ecosystem services were conducted and relationships
between the hotspots and the results of vegetation surveys were examined.
As a result, spatial heterogeneities of each ecosystem service in the study
area based on CICES were clarified. Hotspots of provisioning services were
mainly distributed in the northern and central areas, while coldspots were
distributed in the Kii Mountains in the Kisei-Higashikishu area. Hotspots for
regulating services were mainly located around the Kii Mountains in the
Kisei-Higashikishu area, and coldspots were located in the Ise Plain and
Ueno Basin in the Chubu, Hokubu, Ise-Shima and Iga areas. Hotspots of
cultural services were mainly located in the Chubu and Ise-Shima areas, and
coldspots were located in coastal areas of the Hokubu, Chubu and Ise-Shima
areas, mountainous areas such as the Kii Mountains in the Kisei-
Higashikishu area, and from the Ueno Basin to the Nunobiki Mountains in
the Chubu and Iga areas. Various hotspots contain a large forest area. In
particular, afforested areas were widespread in all hotspots of ecosystem
services. This suggests that forests, including afforested areas, are important
for ecosystem services in Mie Prefecture. There were extensive overlaps
between the areas of high ecosystem services identified in the first section
and the hotspots of ecosystem services identified in the second section. This
indicates that there is some validity in the selection method of the indicator
in the first section. In the first section, the diversities of plant communities

as supporting services was low in the southern part of the study area,
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suggesting the need for the conservation of vegetation other than Japanese
cedar and Japanese cypress. On the other hand, when a larger volume of
indicators was used in the assessment as the second section, afforested areas
occupied the largest rates of areas in all hotspots. This suggests that
afforested areas contribute to ecosystem services. In this study, the status of
ecosystem services in Mie Prefecture was clarified. In addition, it enabled
this thesis to provide materials to support the validity of the Payment for
Ecosystem Services (PES) and contributes to obtaining information about

where to apply it in a focused manner.
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MY T2 DIy, TAvF— (BIRY)  [651ICHHY 3 2 B IC
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HEPLL 72, 7272 L, BokBL5URIcBT 2 BHic iz, EL38@ann
FAL CWBPEEA Yy v 2T — & [49]%HAV7Z, JBO2 D X H 27 Y
¥V IrEREEHOWTCT AZRAOHH T — 2 I EONFEZ1T - 7255
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L CoOHKIHER, SURDIRNDIHE [65]1& L TOXAFEME DR
iix, zhzh, R 4-1), X 4-2), X @4-3), X @-4) 2HE,
%%, Uyo,ld NO WG, Cyo,ld NO2IREE, P, ld—XiREFER, E
FERHE, RIZFENGE, K IZHERE, L 3MEERE S id
ERMRE, CIIEERRREL, P IMREMEL Qv —27iE, 1k
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DZAFEHERICB L T, Ll R & /- ATREZEFEHUR 1S 2K FEHUREL
L % (Tallisetal,2011) T 2T XV, EBARKEEXE/-, ZKFHL
%% Soil and Water Laboratory (2003) 725 HUfS L, HHAFHERE
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BRIBEANTHISCAT O TIREWRBE S A 7 aicB T 67— 2 0fb bh &
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) vEETRINEICB L C I3 2EFEH 2 WEEcH 5 L L, Kl & 7o
TWw3, “HEFENOWIIFICE T2 KEREMELLARL T
% [68] TN HlE JBO2 THRIHEITH » 7RI Y v BTN D
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B3 HERDOTFHDEEIL 8792 J7 4087 ATH S [70], F 7=,
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TAPEMifE [65]% £ IR LE LT, ARAROEERE A7z,

412 Ky ARy Mo
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[ 4-1a, d, e TlE, FEAVPES LEEM E 2 Z 25 51 %2 FH

L7 RS, B X ORI CORE N A 4~ ZAFEDOFRA 237
ftanTwz, ZZIIAORLL, BIFEEICEST 2 AFC, BIEYo
TEPEZ NS, MAT, #HHER - FRAHITT 2 5 DR/ N X <,
KEANA A~ AFEBICLELBIR L NFOMTT DFFZEICE G2 R v
LHEN T 223 TE S, IHICK 4-1c 22D, ZDORIHIFMHEICDH
W CTH B EEZ LD, Thbb, THNDHEZE- - HE - KREANAL A
~ AFEEDS, F & LR - il - REAEEE L Z DRI DN A A= R
(RER), "M A~ (MED, K #MED, =arF— (N[ 4~
) [65]mO T\ LT R TESL, $-M4-1b 1%, db
e R TIERE - REI 22 o RN X 57K CGREFR) [65]D
HABKEWZ L EZREL TV,

X 4-1f 225, TEHLCAE U7 NO, % L ORI L, A£EYHH
IC X BRI [65]1E L CTHEREL TV ARETFRHEAIT 2 2 L 3T 3,
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T MRS RE R IC X BAEA [65]& LTHEHBAL TWwW5 2 L Z2RE
LTwd, $2K4-1k b, F& LTRSS X RS - iMoo
—ETiE, BECETIENTF - RE LT, EYOEEROHER:
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Lk — e R BRI LT EZ L ENTE S,
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TR REBL TWE, X5ICH 4-10,p,q 200, F& L THE
2> b ACEA - BACH T D B AR  SRBIMME Z Sk 2 AH3% <,
Y7228, AR « REBISCH, FEME [65]25K & walgEME %
ERDLILENTE D,

432 Ry b RERy bR
4321 #EY—EX

X 4-2a 12T, F& L TILiFhd o FEfo 1 TR 2 459 — e 2D
Ty PRFRY FWREINSZ, TDZ & LK 432 1F, FRIC X DZARM
AR D13 20 I BT R P O BRI AR D R FER X & R
NEMINC X 2 G — A ~DEEPRKE N L ZRBRL T2,
KIZH 422 X 0, i —v 2D a—A F 2Ky FIT & LTHIE:
FACIN DAL AL, —&F, ACES - HRAEE RS X e EILIR
BEZIRMHLICHOMmM L Tz, 20 X5 RBEEICHES M S
b EEEED B 2 (LIRS e 4 LAl B 1 3 69 — © 2 i3/
FWVEWR B, Z2DZ LK 4-3d I D Fh, Bl EHOR I .,
ErilE A & DB &b A Y — v R ICBR T B AJBEME SRR X I
T3,

ARECRLIEHEBY— v 2DFy b 2Ry MIE 3 BB —
EARE KRNI NG ITGE, eI FREIE R R 5 23, 4-3a
L SEATIFSE (Tammietal,2017) BT HHIFH L oftiy—v©
IR T B RGP D _FAL 3 O % ARk - AR, B, AT
¥ 7z mAZ IR U % 7R T

HEF— e 2DF Yy F ARy b a—A PRy ME, N[ A= R
(REFR), K REFR), K MR, =ArF— (N[ F=R) [65]
DHEFNICH G L T2, —J7, NS4 A= (MR [65]D ML, f#

B —EZADKRY FPAKYy b a— L FAFRy b EEHTLE—K
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L\, 72720, A 4= (BB [65113H#ER - L 28 - BACM Ic
WTEWHEAICH 5 72d DD, FRICHIICE WHIEAEF L TE D,
HEF— L 2DF Yy FAEY b a— A FREY b EEORICEE
T2, 2ic kY, i — v x0Fy P 2Ey FEDTIIEA it
B —CROEERRHY, a— L FRXEy FEATIEZNIMED &
EZBLNTES,

72, TALF— (NAF~R) [65|DfRNTICIE, ZEIEAARL
72 4 DITORENA A~ AFEEMR [5512H W7z, L LAadb,
HARTEIAREAA A ZABBICET 2 MARIIELAHEML T3
(Bl 3 v ¥ —BORWTIEAR, 2019), 2 D=5, THALF— (8
A A=) [651ICBHT 2RUPEALL, gy — v xADFy F ARy
Fea— U FRFy F3BEIT 2 AR X+ H 5 & v 2 B,

4322 ABY—EX

4 4-2b 22H, F & LCTHRE - FTRMIChiE 3 2 il fEg, —
i ALE o gREEILAR 72 & D IIREERIC B3 T — v XDk v bR
Ry FPEET DI EWRIN, 51T, K43b XY, Y —
ERANDHEMDOBEIIREVWE VR D, XoT, EIZAOD 70w
Ml <c® 225, ZOHIKOFKIIFAL Yy — v Rick > TEETH S
LHIRET 5 LB TE B,

F72, K420 X0, FAES - RO =L FRFRy MIILE -
B - HEAGEE - P I AL E S 2 I PRI H B 2 L iy
272, ZNICD b BT, X 4-3e 1FYEZHINICE < D ADBEEL,
BEOEADDHL R RLTED, MHIBORHE)S - X222
LT3 eZmElLTWwa,

EHIC, Y- RDFYy P AFRY MIE 3 EICET LHEY
—UAREOE L KT 5, FAHEITFRIEELR 08, K4-3b L
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JeATHESE (Tammietal., 2017) 2578 L 72 #-AK - - EHARHL L B2, AT
YD FAEE Y — v R I BT 2 REEME DO 2 (X R CEmEIC S 5,
Y- Z2DFy P ARy bea— L KRRy M, EYHHIC X
%M, YE OBEN O, RN OFE, [EoTh o,
HEERK - R, SEOFRE [6S|oMHmICIS L, ERRRICK
DR, EVOETRROMER: [65|DMHEIA & Bird, X o T, FEY
—ERADFy FPRAKRy MCDBREHL 5G, WK 2 O OERER
IC X B8R [65]1~Dg B /N3 2 AlReEr H 5 L vz b, F
7z, KREICHT B EYOEIERDOMES [65]DFHEITIZ/NA - RAR
(2015) & [EERIC, ASAREAICN T 25 — R IEFEL Tk,
L7235 T, A —EZ2DFy P AFy MO FHEICRER N TV
WY —EAREET LAAREEDEZ LD,

4323 XY —EX

M 4-2¢ X0, XYL —e 2D+ y F 2Ky biIFE LTHE -
AEVGEEEIC 221 CTorAii L, —BRIZACES - BURCH D 13 22 I SRR I 18
L& DIFIRESERIC O IFTET B3 2 L B30 h o 72, X T, M 4-3¢ 15,
AL — e R e bk e OB R HERI T 2 2 L 3 TE B, — 4, R
PREASL D N Ty 7 LA BEIfR LT v 2 AREE S /R L T B,

F72, K42 &0, UL HF—vRDa— AL FRFy FidFEEL
TALHER - S - FEAKEE OMRRES, ACE - BACH oSGt & o1l
&R & Wl - A o BRI A S [ILIC 22 TIRS > TWw 5 Z
AR E NI, L7zhs o THifE SN 2, IIRTE < b Witk & o
BED R E WIBFTIE UL S — e A BME W L HEHI T2 2 LB TE B,
ZDZ EIEM 43¢, FITHREINT VB, M43 05 I3FMICHB T 5
2=V F ARy b OFEDOAREMED R &, UL — v R ic i3k
MUNDERHBAR L T2 AR H B L vz b, £72, K 4-3c,
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f OHEL» S IEHERICE T2V F2AEY FOFEEEZEZL ST
ETE, ALER - R - O - RGO (RECPET 2 EEF AT IC
Hoid XD ilitah - HHEHOL C IISUE Y — e 22 HF Y 2
LAV EZRBL TV,

ALY — e 2D F y P ARy MIE 3 BiIcEWTOUE Y-
A3 E K RANTZFIK K VA ICLE L Tz, MG IR R %
55, X 4-3¢ &SefTHFE (Tammietal., 2017) 23R L7z L3RI & &
DALY — & 2 DREFMAE X [FRR DAERIC 8 o 72, 772 L, ikl
2 HHEHL E oBIRIZE R > T/, Tammietal. (2017) ICE T %+
R & X 4-3¢ TRV 72 ETAEA R O KIX 5 O ESR ICBI T 2
WHEP—KRTH B EEZ 5,

YA —EZ2DFRy P ZAEY Fea— L F2Ey ML, B
iit, FERHRY - REEZSH, FEME [65] DM T 528, Hf
[y - FRERIIZCHT [65]DEIANIC 1XT—3 L 7o\, = HIROBIEEIR I,
ANODLH WHIBBICRTE S 23 H 5, KETIE IO OBHEIR
TEDABRI—EA~OEBEIIFEL TWirl, 207, ik
- BREREASHR [65]108 B WHI Tl AERER ¥ — ¥ XA~ D EHVE DK
WEDECE IR Z FERR L 0 & CFHIEi L Tw 2 AfREED & 5,

4324 Y —EZXDHE

LY —CZDMAEDF Y P ARy ME, L) SELRL AR
— X EERT B, Fy b REY Mok REEFTEERIA
RV - 2 RICEERERL?ERT LI E2x o5, K 4-2d 20
5, BV - ADHAICETE Ry P ARy FEFEE L THERRS
HEAEEEICH) T COIRBRICIA Y, —HB, 25 - BACH DAL T L
LMD BEILRMNEICHFEET 2 2 L RENz, 2O LN 4
3g 13, YEHIBMOBRMAEERERY — v RICL s TEEAERTH S

96



TR LTnw5, —7, K42d00H, 2=V FRKy FHREL
L CALER - il - HEAEEE - A O AT - EEF R AT I L
TWB I ehBnhol, R43h bIKRT 5L, o oHIEHD A%
DX 4-2d DF Y P ARy P OERRY —EREERZ LTS AR
BdHDHENR D, Sk, FEIL 014) 28k~ 7z X 9 AR —
A DEHH L ZAEH O EMPF v v T T 2D RO SN D,
—7, PBEFIEHFR 2 v )7 4 L 2 JEGYE (coronavirus disease 2019,
COVID-19) ic X 2 #7732 B0 D& D IO W T OFRAEA
BENRLTWDE [74]18, AKEPRLZFY P ARy b~ 1%
LV DEBRY - RE2ERT HEFICOBL 5 AREEDRL
TWw3,

nESK, A rF— (NAA~<R) [65]ICBET 2 RILDOE
fLictk > s — e 2Dk Yy P RAEY b+ « a—A F XKy b DER
%, B —CRADOMEDFY PAKRYy b a— L FRKFy P&
B4 3D D B C L ICIREFEELSLETH B,

433 A£RBRY — X EHIHER

F L LG — v R GALER - S, T — v R TR ES - SR,
ALY — e X TR - FAEEIC T TRy F ARy P bR
oo G — L RAD XS RHGIEIOEAR DL WY — X (A - 7
B, 2014) IEH L L ZZH R &E v, —7, ARSI —e 2D X5
MGG ORIV b (A - B 2014), @B T &
P—E2bH 25, THTWHFIE I NN LD B - 11
R RO TR e WY T 2B — e R 2T 21z F &
L CHEES - BURCHN, IR 70 S8R PRI - RIS 78 LIS 5 2
XALH Y — E R RS 21T HhES - REAEEEA ST H Y P RAK Y

FEADEEZSFAZ EDBRDLNT VWD L WZ B,
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¥ 7z, Bateman et al. (2013) 134 F U XICHB W CEELEER TG
flifie L TENEZ I —ERDBZERFICANLZERIRELITS &4
KR ERER Y — CRAME T T2 & 2RL T3, 2NblE, =&
BB % G072k Yy P ARy FELORERED, Iv%
CDERERY —E2DMBE L 20T L ERBLTNS, T 5T,
X 4d, 5g £V, &Y —CERDOHFEEDF Y P AF Y FixFEL L THER
2> b REGERRIC A1 COREICHIE L, % Z CIIANRIEAKE »
ZEDVIRE NIz, Thabb, EERY — R EHMRFT 2 72 DI IEHM
REPEEL L LEZOLND,

7277 L, RETIE, IBEOREICIIT — 2D ATA[RE 2 EE L /-
ARER Y — RO ICBAT 2T 2T o T3 T LT FEEL Y
HCThb, B —ECROMEDF Y P ARy FEATIE, N[ A~ R
(MED, =¥ — (54 A=), EYHEIC X 25, YEOHE)
DR, RO FN DT, SR DTN DT, HEI AL - T HEHLAL,
SUEDTEE, KW 7225300, R - RIS, FETEME [65]D s
EOWEBICD 5T 2D OB, N4 F R (RD, TALF— (N
A A=), VM X 2N, WEOBE O, WRIKDFHNDH
%, Ao oFE, HEEK - LEAK, SRR, Kb -
RIS [65S1II R BE T 2 7 — 2 F H O GHEERTH 5,
—J7, BPEICHOKPBEE T 27— 2 WK (REHR)  [65]D
OB —ECRADFEED =L FAF Y AL TEWERIO Y —
B H o7, KETH, HIZITEECHHICBEES 2 4R — v
A DFHIC X, THIGERTH 5 EEREMEET 311 AR
A BT —2%2FHT L EnTE, T2, BEAEARR
FlR A ERECAR L T S HEFIERE 25]2 w5 2 2T
&7, L LADD, fl2 1 3KICEES 2R — v RO Pl &

LT, KDIRRE [65]2RFX B 2IEELZBIRT L2 B8 T& b o
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720 BREE, FRAR, OK, HEE L Vo 72 % 7 I (Maes etal., 2014)
TOWEHRERPLERERY — v 20FEICHT 2 EROICIE IR,
FY—C R LD IEMEICIZ 2 ECIREERNSE RV,

“HIRCIRHRMEREESFLO X O 7% PES HLHIE S EEL T 5
(F&A - 75IE, 2014) [75]12%, TNODOMERIIZOEMNTICH 2D,
7z, YSHIBA~OBE L R EER Y — U AR EZ T 24 L
Bh#d25 & vz 3,

¥ 7z, MK — AL V0L - XDHEDF Y P AR
v P CIROKEAMEL 972, 2017 F0 =ZEIRICEH T 2 AT
fE 1 229,969ha TH VY, =—HIRLRD 398% % 5 [76], 2D &
DAGRICFE L TV A[REERH 5, T 51T, JSSA TlE, —Xtko
HEEB A TR~ OIHARERER S —CRICEER 522 LT
(HARDH L - B, 2010), L ziiE 2 2 LHiffi L v & =
KMRDOTT VL VAR — A2 RMTELEZLLBTE, &
R MRERFRT KL 7 REBIM LS B & SN AReE D 5, L
2L, REICXY, itk ERR Y — e RICHLE T2 2 L AREX
N RO R CEHIZERR Y — 208525 T
HaREL V155,

Zn & IR, fEbRH E R ORDLIT A RER I — © X DG Ic 2
ERIETAIREMED B % L\ 2 5, REMRHIIC 3513 2 faZE R0 & AR RE %
Y- ZROMBREHL2ICT S 13, KETREINERRY —
EADEY FZAEY FRa— A KRRy b ORD XV R 1EE
DIz DI TEERHECTH 5,

7, 7u—L LCOERERY —E2R”EHIENZELTY, X |
vy 7L LTOHARBEARDRIKDORI TS 5 & I1ZR S %\ (Atkinson
and Pearce 1995; Jansson et al., 1994) [77] RKEDEH vy F A Ky b T

K AhEELES2 5o -z 7 e —2 U< ARIcfH X nE—7,
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FEARHL & BEBS L CTh £ W R & REEELZ LD 0o 7 XKL 4-
3a~h ICBWT EL 7T DIC AL oz AEEIIA N v 7 TH 5 7]
BEMEDS D B

22T, ZERICEIT B 2017 FED0 NTHEKIL 62%TH S [76],
DT &, R HAMAE DI IZHBK/ NI W L 2R T, I
bbb, Aty 27l LTOHRERTD D XM HIARNHAE O G
INT L, ZNn 78— LTCOEBRY—ERL L THRNT R
WATREHE S H B L\ 2 B, TN EFRRIC, A by 7 & LTO Rk
HAMASTFELTD, 2LV HBEBRNICT7 e —Th 2 4EERY
— b2 & L CHMAFIHE N T2 HEEED E 2 5N 5,

ks, REOMHICMHEAL 727 — 2 3R, 2FE g h, 26
ENTWEHDTH B, ZEILIT, AR & BBHIE O % & &
a b BB EBE L TWb, £72, (i FE - @b SRR A b
Bh3d 5, 2o T nOaRRE - #HiEz2 b O icBWwTh 2D
JEEATERETH o 72, 2 D79, T DJ5iEIR HAREN M0 #RE
RIS D ISP RETH 2 & Wz %, —J7, —HIRIC IS TREHRT
DEHED 1 D TH 3 AH 50 T AITET 3l 7 < [20], KESHFE

ICBT AR - ZORIWIFLT LOHL 2T o T,
fh D EENTIRA~DICH X, ARER Y — v RO KT EIC BT 2K
L, WEFRS EoRMEE R T L Icokd B,
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N T

MCIIEZEHRICE T2 AR Y — A% 3 B, 5 4 mCh
7= 2 oofflim kX WXL L, FHfiL 7z, 5 3 E Tl Bateman et al.
(2013) IZHDW 272 CICES @ Section & FHMEH— v 2 Z & O FHli Tk
A LTz, STNEEE Y — v X, RS —v X, UL — B X,
BB — 2oz RFFTLEHFLE LT, 20 1 2 CULY
—ERDAH 2 D) EWTHEERY —CRZHIMLT 2Lk
FHliFETH B, £72, B4 FETIE, CICES @ Group L~V D4r4H
#RFEFTEHDE LT, MAES,JSSA,JBO2, HHICEZRL 72 17 DI
A W7 R — v 2o bic X 235 2 80 L 72,

5.1 Bateman et al. (2013) (ZE D < 5Ff

95 3 #Cl, Batemanetal. (2013) ICfivy, CICES @ Section & F:f%
Y- R IC=HRICET AR - RDE AT, TN
ICX D, ARV - RDANT v R EEAREEOm T ICB L TE
HL, TNOoZ2RTEE-DDHKREEZ T,

ARERY —E R, MAICK D ERINL, iy —vx, FRy
— v X, LWy — e R, Y — Ry, GIS zHWT=HR
C BT BIATHTR Z & ¥ — v 2Dfi & Z DZAL% A 7= (Millennium
Ecosystem Assessment, 2007), s — 2 DfEZz KT 2D L L
T, BEEREEZ AWz, %Y —v i3, THART— 2205
L 7= B % LR BRI E IR L 72, Ui — e R
BEL <, BOLRE LT AREELZH Wz, 2L, V-2
fie LC, ZEIFEDRE DL RIEE ATze 2N2KD B0, fH
VIR DT — 2 b, ZBEROIHTIN DYy ) v 4 F—D
LRREAER R G L 72,
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Z DR, ZERICE W TR, 2Fficdtiay — e 238 LT
723, AR CIIEIMERNIC B 2K D B 2 T L B h o T, Do
AR - RICBHL T, JtE L M CARRY — X DA IC
HEOBR LN, BT, Y — e RIHE T LTz, 24
DALY — v R, g —v 3, WinE iR RE RfErs e, —
73, BT, Ay — e R3S ALNZD DD, FNLUND
ALY — A REBE Y — R IFWA LT s, D LLIEwE W
IRERAHZ, LA L, EETE, SULY— e 2B L Tl —ikHh
WG L T B,

DE%BAET DL, LEHTEIARICXZERRY — 202
MaInd, LaL, EEl iy — v 2 Uo7 R RER 5
—ERABWPILTnE, L IHEN L WR BIRTLIT R > T 7228,
FETIEZENDRIABBRIINO0H 5, 72771, BT, fhod
TOERERY - RIGEE L 5 2 2 B — v 2 3MKwv, —7, it
Y= R, f{EY -, U - R, EEF—-—xZNETND
Y= RCEWT, FRCTEIBEOEEICE & F > T3, ERRIC
CICES @ Group ®° HA D Bl - HiFFHiIC B3\ THLY fibir T 5
L3ic, FRFIOY — v RICEWTAINE CH W= IEELS o H
MOFET S, o 2ERT L LIk y, i ERRy - X
DR L 272 b, BENGEZEZ 5 2 L 23A[REIC72 5 T
EBEZLND,

5.2 CICES @ Group ICED K £ERY — E X DT

% 4 BT, CICES @ Group 1232 T, MAES % JSSA ik
261 & vy, ATHEZRIR Y GERIC S E RO AR Y — v 2 B HIY
L7z, £77, FREZVF —E 2DF vy F ARy + o & il TR

102



EDRAROBHL T L %,

Z OfER, F & U TLER - Rl o # Al o 2 AR 2 hfs o —
B R, FOBA - BACIN & Z D JEL O BRI Y — v X, R - HEGE
FEIC 221 T DM D FRAR & 2 D JE D N T 75 LM FH 23 UL
—ERAZRMEL TV B L BRRINT, B —ERDHAEDL DL IT,
FRERY — B RIC & o TUIFFICHRM OB ERE 2R % 5 2 AlRgtE 2
MINTz, Thbb, EEOEERRY - A %EZ S ETlEFy X
Ry FELOBMAEETH L L2 b, 2D &I, HNEERES
Bl X 5 7z PES JAMUHIEE (R4 - #E, 2014) [75]0BAFHTICd 75
%, iz, UZHIR~OBENLEOLERR Y — A% T 5 A
ERIZIAHEEDRL T E, 2770, AT, T—42 D AFHHE
Pz L 72 21T > Cnb 728, Fwy b AKy b TR
T LHAERERY— R 2R LWV E T2k, B2, /K, 3%
K, #EEE (Maesetal., 2014) & \»o 2% /5 A b DIEHREMIZ, XV
IEMEZRARER Y — € A DFHIllIC D728 5,

Lo EREZEDDDD, H 4 E TR L 22T I fth o &RE T
BICHICHDARETH 5 &\ 2, YT PES FELUHH B o AT
Fe, o & EAWICHET T 2 s TR 3 5 7 0 oMk E S
T5H5DTH 5,

5.3 Bateman et al. (2013) (ZE D <5 & CICES @ Group I
EOCERBRY —EXDOFHMmD LEER

%5 3 B C/n L 72 Bateman et al. (2013) 12350 < CISES @ Section &
EEy— v 2 oAERY— v 20MKLEE 4 ETRL
CICES @ Group IO AERER Y — v RO ML % LE T % &, Hi
HOFERHS 2T T o 72 BRI — AR EWERD & %EF OfE R

LI AR — L ADF Yy P AEKY FzEL BESD %0
103



2T HHE Y — X LB — R L T, MEDOEWE AL
Ry FREY MIEr o, 2O &I, 3 BoOIEEORERETIE
ICHLBEDOZUERH LI LR LT 0D, 7272 L, XLy —v
ZICEHLTELTLImEDEH L A EFY P AFY FE—EL
TR,

B3 ETR, R —ex LCoBEERE Ry —v 2t
L COBmMEK, UL — e 2 & L COBNER E BiAER, i
Y—ER e L COMYBRED L RIEEZ 2 N ZEIRL, HMLL 7,
FAECTIIRA1 DB, figy—vx0iEFEE LTS5 o, %Y
—ERDOFEEEL LT 8D, LI — e XDfEiEE LT 4 D% &R
L, #L 7=,

JLER LA Citia Y — e R e R 5 &, 3 ECTdHM{L ok
RTHBHK32BLUK 3420, LETE L o T2 A[EEMED B
2B h oz, RIS, 54 ETIIHMLORERETH X 4-1a,
b,de XV, - zxDrH, ~NMA~wR (REFR), K KE
£), K FED, =HxrF— (N4 F=R) [65IFALETE T & A
MBI NI, 72720, Ma-lc £V, AL Er—vx0s b, A
A A~ (FRD  [651IXFEERIC b MBS AYA A3 > T B & & oM
HlX N7,

¥ 72, dbER L HER O — v 2 BT 3 &, 5 3 E TN
fLOFERTH LM 3-6 220, FEE TR Lo TWE I LRI N
7o [ARRIC, F4FECIFHK{LORERTH 52X 4-11, h,1,j, I, m £ Y,
HEY— 205 L, EYREIC X 28, WEOBBIOBRA, Wiko
MNOFE, SEORNOFRE, LB - LEHAK, K[EoFE
[65]IZFFE TRV C L B HEE S Tz, 72721, M4-1g,k &b, [FL K
HEF—v 2D b, LRERICK M, £V EEROMEEE [65]

AL CREIWEREME D B B Z & 033 o Tz,
104



Xoic, JbEP e EE UL — e 2 BT 3 &, 55 3 ETI
XL ORERTH 51X 3-10, [X3-12, K 3-14 £ v, UL —E R
FALE TR mo T T el I N, —T7, B 4 ETIHHIK
LR TH 5 4-10,p,q £ 0, UL —v XD 5B, HIHZEAL
U, KERPRY - REAZCHR, FEAEME [65]IEFE TR Ao Twa C
EOMEE SN, 2750, M4-In X0, BAERR - BB
TEL o TWB I LARBI N,

HLAERRRY - RAOEHICIE, fthoARERY — v XDIRIEDE
BRICBERLTwd, H2EERY - XM ARERY —
ADPAY G| R FTH, ZOEERY - XTI L — P47
DEARIC® 2 &9, —F, HHEEZRY — A0t 4 HER
Y- ROMINEL SR TR, ZOEERY—LAFALIEFCFY
—DRICH B L5 (FEA - B 2014),

bE#EF 22 e, ZBHEBICENTL, (Y — v 2FALE X OH
Y — v R [A AT ALES & B L 25 A, AR o I BB
DEIET DRREESR B 5 2 390 %, Thbb, Gy — v xFH+L
B X OB - x[HLIL, 20zt h, v Y-t o5a01%
WZ L RTRBLTWS, —7F, XLy — e RICBIL T, 3 ET
HW4EE L 5 4 EcHOREZ KL 2546, Lif e mifico
SAADMEA DR > T EIEE S L o7, Thbb, UL —
ZICBAL T, B3 ETERNLAZFEELSE 4 E0ERL ZEE0%
CICIF PL—=FA70BRICH 2R[REMEDRH 5, LA L, 5 4 ET
HoeZififo G5 HT 2 &, ETEWIEES L2 HoTw 5
ZeBgh b, 2O b, gy —v X, {EY - XD0RLS
+, AL — e X [F I L Th v F PV —BRICH B IEAE RS
CEEHEHTEZERTE B,

INOLEEE 2/ LT, B4 BOBBICKDTEHT S, X 4-1a
105



Lo, fidyr—vxoo b, M A= KER) [65]1FF L LTH
1-2 DAL - Hifl - FHEAKEE - PR D13, LB - BREMICE W TH
—WEWHIEZ R oz, ZIIHHEPE - Rt citTb i 5 2
EDI3 D, FLB - FTIMNIC BT 2 AP AREOREREDZITFT TV
tEZbNS, K4-1bDEBY, K CEEHE) [65]FF & LTXI-
2 OALER L FEERIC BV TERIWERNIC D o 72, ALEB - PHEICIEARE)I -
K7 EQKIJIATRIL T B, K 4-1b X T b 0 RKWJI A%
ICHEAZHEZTWEZERRBRLTVWS, M4-1dDEEh, K (#
BD (65113 F & LT 1-2 oALHS - ol - GHEABEEIC 20 1 T o i
DR ONTz, 2D L, FEFEC FEr M 2 iR 2w % FH
L7ZBE¥EL LTAADPERERY — R BERZ LT3 A[RENLRH 5
LWzb, Ka-le XV, 2ALF— (N4 F~R) idF L LTHLEL -
HER - HEAEEE - RIS T TRWHEA R oz, 2, 2ol
HARME T 2 IR IC X 2 RE AN A~ 2REBEOK T2 AL T T
WwhtickseEroNG, 72, FHl1EDOLEEY, LI - I -
HEAGEEE - AR IIACE - HACMN &t L CEfifb 23T L T 5,

o, FEPEC MBI OZ 205003726
TG — R 2L DAADBEZ LTS L, 2oty —v
ABEZ LT ANLZBR I O g — X EA B LTS Z L 2R
E LT3,

—77, ®4-1c kb, ~4F==x k) [6511F =L LT - #
- FURCMN D AR IC B W TR WEINC B 5 72, 2 it fthoftfg 3 —
ERADEWVIEFTL W IIFEAICH 2D DD, hoffis — v 2p3Emn
HB I WHBRIC BT 2 MEIC L 2 EAREZAADREZ LTS I L
T B TE S,

M4-1f DBy, FfAEy—v 2D 5H, EWHIC X 25 [65]1F

ALHE - il - OFEAGEEE - RIS 2 1T C OIS T ILFETFR IS B3 T
106



B olz, TOIEMS, THEHTE Lz NO, % B DB IIN
L, EPHIC X 288 [65]8 L CHEBEL CW ARk 2HEM T2 C &
NTEL,X4-1lhDEBY, MEOBEOIEN [6511FF & L TiE-
FACM - FERAEERILICES WVHRIA R bz, 2o e, & o
IR BAC L Z DL D& 2> 6 O H3EFRH 2 Z D Hitsk o 7
B -2 XMz oNTHWEZEEZRBLTWS, K 4-1i D&
BY, WARORNDOHEE (65113 & L THB - /AN - HEAEEER
HICEWHEE R SN, 2k, ZoicA2 5 1h4icsnwT
ok I N, i S$ERD >R E 25 L TH
32, M4-1j ot BY, SUROHRNDOPFE (6513 F & LTS - Hid
M - FRAEEO R FF IR WHEIC B TR WEAB R o vz, 2D
XX, ZoHEolcBX DRI TIIL DS L DAEFEHHT

n, RMAE [1423FTHiENTHWB L2 RBL T3, $77,
KFFEOFELHRT 28 TES, X411 X b, HFEREK -+
AR [65]13F & L CTHEES - BACN - RRAEEONEEE I B W TH
WIEHIR S B DTz, 202 &b, FEHLME D O N C IR ER
ELTCOERPMERIN T LREET L TE S, K 4
Im &9, JARDFEE [65]13ACEA - HAFCH] - PGB C & T
BRONTZ, 2D &b, AL OB TIIRESN I 228
L PININT W3 EFfEST 2 2 L3 TE 3,

AE XY, ffilitis X% 0L L 4 3L L RR e 855 —
CRAERREEL T L RT3 TE B,

—7, K4-1g2n3 X oI, ERERICK 28 [65113E & LTt
g - R - HETA e K Bz, T OISR B8R & 7RI % ]
BEMRDSKE W LR &% LT a kAl I nz e E 2 5 2 L 28
T& 3%, ¥77, M4-1kD X oI, LY ETREROHEE: [6511F T & L

TALHER « - PRV D15 2>, FCBY - BACH O —HRIC b & E A 2
107



A U7z, THITHEHIBIC W TEREIC X 2 BIFY~0H#E L
TOEAEZEZLTWEILERBL TN,

INo XY, - ThH, WIIPREIERT 2EETZN
DA DOFHEYy — v 2 & L — P47 OBIRICH B AREVED B B & \»
Z 5

Xl 4-10 XV, XYL —e 2D H B, HIYRIH [65]1FF L LT
2 HACE - ACMIC BN TEW I AR E N, 2D LI, #
I T 7 BIRHCERBR D 2 ik 72 K DB T D AERER ¥ — B REEH
PITONTWAHREMEZ IR L T3, K 4-1p XV, Y - R
FIASHE [6511FFE & L CTHHERD b ACE - AL IC B VTRV C & 2R
EN7z, T OHIETIRIAHEF DI 1T N & D38 2 flifii % R L
TV I LT LB TE S, /5T, TOHIRITERHD 7
<, AR HEIPHZS X D BEBRIC 72 o T 2 AlRENE D Z EIC AN % 4
BEhrH b, X4-1qD & By, FEEMME [6511FF & L THHER2 b AL
MICTBCTEHNWI DRI NI, 2D D0, FFC Z D ERE
BMAAL G EOERZI 2RI L TWBE I L RMETE I LNT
%5,

DLEX Y, i S0 - BRSNS 3510 2 BTS2 70 W i o0
DR A e AL — A ZER LT e 2 PET L AT
%5,

—77, Ka4-lnDlBY, ULF—RD I B, FRH - R
AR [651FALHER « thEl - AL - RE D132, ACF - WA/ I b —
HEHIE A R bz, 2o b, L - s - EAEE - A
Vo 7o NAD S WHE 2 b 2 BINE 2 BHET 5 ERER Y — X
ZHER T 2 2 LB TE B, 72721, AL - BACHN < o RIBSHLC AERT
BB S B fligx ~ D RIEHE D RITE BRI 5 ERER — v X b

HHRERRL T3,
108



b XY, ZERCEIEBRY v, Y- R, ULy —
ERADZENEND Y — v RIL, HIHBIEBDO Y — v X% E A
L, ZDY—EREZAALADPEZLTCHEH[EERH L L VWZ 5, 77,
FIFEICHE T MG — v X, Y — e X of(FE L L CofEEIR
%4 BECHIKLL 72130 0%  OfHF Y — e R, FHEEY - X L[H
BONHIRIRICH 2D DERIR L2 w5, —FH, & 3 Hick
3L — e 2oRE L L ToEZEIL, 5 4 EOHIRLL 72182
D% L DALY — v R & B 250 RMICH 5 b DZERL 72 &
Wz b,

HA4EICBITAEREY— XML, F 3 EIckT B4R
FH—rv 2oL L gL, XY Lmiyaflims Ry —©
AEFHE L 7= 05 Ch b, e — e x &2 flic e 3 &, ARIZRE D
1321 b IKPAM 7 & D BHE A AERER D HFEZ L T\ % (Millennium
IkmwmmA%%mmm2MW% 3 7B, CICES D Group ICFHD L 4
RV — v 2oiXfld, XY IEWARERRY — v X OFHi k%
RRLTWw3EEZD,

5.4 SEROBREA

3 ECTE, BBy -—vx2RID0L LT, WPHEOLHE
RIEIR L 72, 2 LC, ZHEFECIIMEMEEE O S HIEME C, R
DBOIFAF - v FLUINOHEDREDMBETHLLLFEZDLNDEZ
LERIRARTe, HE, JISSA T, Bl - BilpEsg e LT, JAZERBITK
DEEB AN TR~ DB ERR Y - RIEE L RIT L2 L %
RT3 (HARDH - B, 2010),

—75, FaETHRR X 51T, %< OiEEE v CEH L 7254,
TRCOKy P ARy b CHERRIIZRD KERIEERLZ o7k, C

DT L, WM R — CRICEHESET A2 R RIBL TS,
109



NI, fZERIUC X0, ZHBEREFREB DL T L X ICE 0 4
b1 (HARNSE, 2001), HEAKHLIC 3T 2 fE3R00 & A% 3
—CADMEREHL P ICTZ LI, KO RENSAEERY -
ZDFEYy P ARy PRI =V FZXEy b XY EEHAIERED D IC
FEELHETDH B,

72, Ha4mETIE, BB, #EYy—v X, UUWF - 2
D3 NZ NIRSF OAfifE % F2 L RE L, CICES @ Group IZHDW 7z
i R R b L, g — e X, I — v X, LI —e 2
DEHF—EZATRLADEZDDE X LKV — AT L,
ZNOERLAEDE LI LICXY, 2 - RADOMAEZFEL 724
BEEN L, Lo L, EERY— v ROFHEFEIZE 2 BTl
e XD WCHEBEET %, £, KigTho 72 & 5 AR — LR D
flifld % Z NICBE S 2 WHEPHIE R &2 B2 e L CRHET 2 Y&
D JFiE DI T, R4 ERER Y — v X 2 Wil IC R L <
B9 5 BREEREE R O 77 S e 5 (A - B, 2014), 20
ZEDbY, TNETNOEERY—LADLHLE L TEN-YER
HIZZNZENAFDDL LTRIRNZTTH20L 5 » IO TI,
SHEALBRIMFADBLEL DL THA I,

72, 7u—L LCOEERY— AR mLENZELTD, X b
vy 7 L TOHAREBERD FRDOIRILTH % L IZIR S %\ (Atkinson
and Pearce 1995; Jansson et al., 1994) [77], ATl 7 —¢L L TD
LRER Y —E 2R DOME T L 7225, A by 2L L TCOHARERIZ
HHO 2212137 o Tndnn,

Bz 1E, 5 4 BICE T 5 EYHIC X 2 BFANZILES - B - pHEGE
FE AR T C oG W ILEE I BV TE 2 o 72, 2L
L CA U7z NO, Z U DOHFMRBPINL T s wi 7m—%2KL

TWAREDTHBRLEZBZIENTE S, —7, KEiTlER vy 2T
110



»H5HERERL LTHRMEZRZ TEnrn,

BRERY — v RITIE, B BEFD LMD S ERD R E] X
50O HEERD 5 (FEA - Bk, 2014), EEE, AimTldHE3I =
4 HOMMEROEKR LY, ZEERNOH 3 Ml e D4

R —ECAPEHINTWE I EBRBEINTNE, 2D En
bbb, APy 7 THLIERERE 70 —ThHLERERY — EARE
HaBRICH L L 2R T 5 2 L3 TE B,

LW LR R AR Y — v 20 R A& 2021 (Japan
Biodiversity Outlook 3, JBO3) Ti%, W2 22D HEH| % It HREARD
HHOTENERR Y —CRIGEET 2 Z R L TWw 3 [15],
IThbb, K CHLP IR o7 =HEBDOAREY - XICH AR
BRI O 2D TRERL TS EEXLZD00RUKTH L, HAD
LWL RRME, BAFEPELIEIC X 2D - A, EE - EEHLD
YCH B 1 ofatk, HME LG ZOFANARICLZARDOED
KTFTH 2 2 Ofikk, S kL LEDRFEHIARIC X ZERERDOEEL
TH 5% 3 Ofatk, MWIRBRIEOZIC X 3G TH 55 4 ofatke
VW, 4O0DEHEICI S INT WS [78][79], LA L, KiTmRINn
EEEBICEBFRAERY—ERDADLLIREND DEH L ORI
T LHEHS 2T IE R o TR\,

W4 BCORINSEREZY -V RDFRyY PRAKY FTIE, A by
7 CHLAREARN 70 —ThHERFZFY - R L L GHEEIFIH X
NTWBEWIHIHE 1 ORERICHYE T 3HERPAEL T2 A[REEDR S
5, b L IIFHAIRER HEABEARDOFIHA R INTWE I L HF R
b, [AEIC, a—A FREy T, At v 27 ThsHREARD
INTnZ LIk Y7 —TH AR —v RO/ E ko
TWBAREMED B B, FIFIC, A+ v 2 & LCOHERERBIFEIEL T

y, 7u0—ChrEARYy—v 2L LCHHINLTESLT, F 2 0
111

g
&



fERSICHHS T2 HRBELTWE LD VD,

Z D®EE D 5%, Maesetal. (2020) @ X 9 ICHARERICH YT 3 FE
HEZHO2ICT 52 & id, ARRLHA L OBFKRD X 57k 2 HEIC
b OB AREMED D B, [FERIC, LA S (2020) D X 5 e HAREAR
b ERICANTZF L, SHROREBERFICN T 2 HELREHR L 75
%,

112



A

+

. WA, BB SE—%. (v 74 v)2021 4. (51 H: 2021 4
8 H 8 H.) https://www.soumu.go.jp/main_content/000753096.pdf.

2. BB, A0 - W GEAER) .(Fv 74 v)2022 4. (GIHH:

202242 H 13 H)

https://www.city.owase.lg.jp/contents_detail.php?frmId=4231.
3. METH. AR - HE. (A T4 ) 2022 . (FIHB: 2022 F2 A

13 H)

https://www.city.yokkaichi.lg.jp/www/contents/1494552413550/index.ht
ml.

4. Re¥rRREER () FaMEEITRE S, RFREER ()
BB Ic & C.(A v 74 v)2021 £ 8 H 27 H.(5IHH: 2021 9 A

29 H))

https://www.cbr.mlit.go.jp/kisei/news/assets/pdf/topics/210827-2.pdf.
5. BRI, AW RRIEERENG 2012-2020~ 25 AL At A0

EHRiCEI7-e—F~y 7~ (v 74 )2012 %F.(5IHH: 2012
£ 9 H 29 H.) https://www.env.go.jp/press/files/jp/20763.pdf.

6. W, B3 MFHlan > v 4 VW RAEGEDOFE T ICE T 2 4
BT oZicBET 2 E. (K74 v)2021 6 A 4 H. (5]
FHH:2021 4£9 H 29 H.)
https://www5.cao.go.jp/keizai2/wellbeing/covid/pdf/result3 covid.pdf.

7. BRURE BARBRER. EMS RIS ORE L BURDOtAaZ HiG L
T.(Av 74 v)20164E3 A.(5IHH:2021 %9 H 29 H))

https://www.biodic.go.jp/biodiversity/activity/policy/ipbes/files/ipbes pa
mphlet1603.pdf.
8."IPBES". HAKHRIEH (=yK=h). V¥ vFryd (Fv

74 V) (HIHHB: 2021 % 9 A 29 H.) https://japanknowledge.com/.

9. European Environment Agency. CICES. [Online] [Cited: 9 29, 2021.]
https://cices.eu/.

s

113



10. BB, F2E AEVSHKRECHREM R rRE M. (£ v 7
Ay (BIAB: 2021 %9 H 29 H.)
https://www.env.go.jp/policy/hakusyo/h24/html/hj12020201 .html.

11. BREEA AR, VS RERGFHEi O RE. (A v 714 V)
(51 H:2021 %9 H 29 H.)

https://www.biodic.go.jp/biodiversity/activity/policy/jbo/jbo/index.html.
12. BRIEA BRI R, HUBERBUB ALY % BREEBE LSS 5 ik (GBOS)

(2020/9) DFEA v F. (A F4 V)GBIHHE 2021 49 H 29 H)

http://www.biodic.go.jp/biodiversity/about/initiatives5/files/5 1-
3 gbo5gaiyo.pdf.
13. REABRRER . MEORBE AV Z RIEBDIE 5 i Global

Biodiversity Outlook 5. (¥ 7 4 +)2021 ££3 A. (5| H: 2021 ££ 9

H 29 H)
http://www.biodic.go.jp/biodiversity/about/library/files/gbo5-jp-Ir.pdf.
14. B34, AL TR CEER Y — v 20REFHEI (JBO2) . (4

Y74 V)yEIHB 2021 9 A 29 H)
https://www.env.go.jp/nature/biodic/jbo2.html.
15. BREEE HAREREE R . AWML AR S OVERE R 3 — v 2 D & a1

2021(JBO3)DA#ER. (v 74 ) (BIHHE: 2021 £9 A 29 H.)

http://www.biodic.go.jp/biodiversity/activity/policy/jbo3/generaloutline/i
ndex.html.

16."=8&H () ". HAREAReEEHE (v K=h). Yy vFL vy
(A v 74 v)(HEIFHE:2021 %9 H 21 H.) https://japanknowledge.com/.

17. =HE. ZHBROWHET XX, (v 74 v) (5IFHH: 2021 4F 10
H 6 H.) https://www.pref.mie.lg.jp/common/content/000887244 .pdf.

18. =®HIE. 2 FIHEOFEE. (v 74 v)EIHE2021 411 H 30
H.) https://www.pref.mie.lg.jp/DATABOX/24985004012 .htm.

19. ZARF. [REWR - FERPRATWMOFAERXIE. Fv 714 V)
(51 H:2021 %9 H 29 H.)

114



https://www.jma.go.jp/jma/kishou/know/saibun/.

20. ZEEIR. PR 27 EEBRAE. GF v 7 4 v)2016 4E 10 H 26 H. (51
FH:2021 49 H 29 H.)
https://www.pref.mie.lg.jp/DATABOX/60323003738-01.htm.

21, ZHEEBE, ZHEBEoAO-ZHEANAOREERE -. (v 74
¥)2019 % 10 H 1 H. (5IHH: 2021 10 H 6 H.)

https://www.pref.mie.lg.jp/common/content/000871369.pdf.
22. =, [Hello!& 9 17\2]vol93 ZHIRIIHAODEAF? (v

74 V)Y(HEIFHHE: 2021 810 A 6 H)
https://www.pref.mie.lg.jp/DATABOX/25678002665.htm.
23. [RIT. MEDORRT — 2K, (v 74 v) (BIHAH: 2021 4 9

H 29 H.) https://www.data.jma.go.jp/obd/stats/etrn/index.php.
24, FREFFT. AH1 2 R M - MERE (I3 6 H 1 HAR) .

(Av 74 )2021 % 6 A1 H.(5IFH:2021 410 H 12 H))
https://www.rinya.maff.go.jp/j/kikaku/hakusyo/R2hakusyo/index.html.
25. BRIGEA BRI . BAABREFE Web-GIS. (A v 74 V) (51 HH:
2021 4 10 A 2 H.) http:/gis.biodic.go.jp/webgis/index.html.

26. niasfEHE AN HARGEREY: &, AR AN AREREY:S. (K v 7
4 vy (5IHH: 2021 4£ 10 H 13 H.) https://www.jila-zouen.org/.

27. HARREY 2. HARREY S . Fv 74 v)(5IHHB: 2021 % 10 H
13 H.) https://jaes.sakura.ne.jp/.

28. —EIE. WHEIR&HE. (v 74 v) (BIFH: 2021 4 10 A 2 H.)
https://www.pref.mie.lg.jp/SHICHOS/HP/gappei/index.htm.

29. =HIE, =FEROHINAG. (A 74 v)(HEIHE: 2021 410 A
2 H)

https://www.pref.mie.lg.jp/SHICHOS/HP/gappei/19563019860.htm.
30. BMOKER. THTRRIRZEETRE (HEEH .(Fv 74 v)(GIHHE:

2021 £ 10 H 2 H)
https://www.maff.go.jp/j/tokei/kouhyou/sityoson_sansyutu/.

115



31. RMOKPER. EPERFEEME. (v 74 v) (5IHH: 2021 4 10
H 2 H.) https://www.maff.go.jp/j/tokei/kouhyou/nougyou_sansyutu/.
32. EEREE., LHAEMS Ay 2T =2, (T4 V) (5
H:2021 410 A 2 H)
https://nlftp.mlit.go.jp/ksj/gml/datalist/KsjTmplt-L03-b.html.

33, ZEE BOtL 7 ) -2 g VI OAREHEE. (v 74 V) (BIH
H:2021 410 H 2 H))

https://www.pref.mie.lg.jp/D1KANKO/84074013374.htm.
34, ZHIR, ZHBREREFR. 714 )20204E8 A 21 H.(51H

H:20214 10 H2 H)
https://www.pref.mie.lg.jp/DATABOX/26021004157.htm.

35. EtslE. EEBUEEHREET AR T — 2. (A v 74 ) (51H
H:20214£ 10 H 2 H))

https://nlftp.mlit.go.jp/ksj/gml/datalist/Ksj Tmplt-P13.html.
36. EtslE. EEBUEEHRITHRIXIE T — 2. (A v 74 ) (51H

H:2021 10 H 2 H.)
https://nlftp.mlit.go.jp/ksj/gml/datalist/KsjTmplt-N03-v2_3.html.

37. B, HEEYMEE (CPD FiRil7—x2. (A v 74 v)(HIH
H:2021 4£ 10 A 2 H.) http://www.stat.go.jp/data/cpi/historic.html.

38. M AMar . HEBFEVMERD L < & LIRT—2015 FEHEH
BEYMMHER—. (v 74 ) (BIHA 2018 4£9 A 3 H)

http://www.stat.go.jp/data/cpi/2015/mikata/pdf/0.pdf.
39. AREFFT. PR 28 SFEE AR - MRERE CPFK 29 5 H 26 HA

) .CFv o4 )201745 H 26 H. (5IHH: 2021 410 A 2 H))
https://www.rinya.maft.go.jp/j/kikaku/hakusyo/28hakusyo/index.html.
40. K ART. IPCC % 5 KiHliHEH (ARS) . (v 74 V) (5IHH:

2021 %10 H 2 H)

http://www.data.jma.go.jp/cpdinfo/ipcc/ar5/index.html.
41 ST BOEL 2 ) Ty 2 v NRKE (B DR, (F >

116



Ay (BIHAB: 201843 A 16 H.)
http://www.pref.mie.lg.jp/common/content/000733550.pdf.
42, EH+25EA. EEBUEEHREASERS T — 2. (Fv 74 V) (5]

FHH:2021 £ 10 H 2 H))
https://nlftp.mlit.go.jp/ksj/gml/datalist/KsjTmplt-A10-v3 1.html.
43. B AEEE Y 0 U 2 7 P AEE W, BT RIAME 2R
K - BATER. (v 74 v)20184E3 H 12 H. (5IHH: 2021 4
10 H 2 H.) http://www.env.go.jp/nature/np/mankitsu/07/mat07.pdf.

44, BEMOKER. MEFAE. (v 74 v)(EIHHE:2021 4 11 H 30 H)
https://www.matff.go.jp/j/tokei/kouhyou/sakumotu/menseki/index.html.
45. ZEHIE BEMEOLLIL.CFv 74 v)(BIFHB: 2021 £ 10 H

2 H.) https://www.pref.mie.lg.jp/ONORIN/HP/38700024112.htm.
46. FCFAHTIE. TTHA T35 o> FLI15¢ pli sk o REEY R B E B[R] B 22 S i E
TR R B, B, (A 74 ) (5IHH: 2018 4£ 9 A 3 H.)

http://www.kinan-newspaper.jp/?p=14810.
47. BREGEERH TR RGN, KRG » HEARABEER~EOITHK

#5172 U—100 ek AT 2 T— (A v 74 )2010 4 3 H. (5]

FHH:2021 4£ 10 H2 H)

http://kinki.env.go.jp/nature/odaigahara/west odai/pdf/shizensaisei pam
ph.pdf.
48. 7+ L A by 7ie. BBETHOBMK. (v 74 ) (BIHHE: 2021

£ 10 H 2 H.) http://www.forestock.or.jp/forests/kumamo/.

49, EEZEE. EEEEE®RE Y ve—F. (v 74 v) (BIHHE:
2021 4 10 H 2 H.) https:/nlftp.mlit.go.jp/ksj/index.html.

50. EMOKEER. 2015 FEME R VX, (A v 74 V) (5IFHH: 2021
£ 10 H 2 H.) https://www.maff.go.jp/j/tokei/census/afc/2015/top.html.

51. BMOKES. KMEEHEE. Fv 74 v) GIFAHE: 2021 410 A 2
H.) https://www.maff.go.jp/j/tokei/kouhyou/mokuzai/index.html.

117



52. KEH A » FEJIAK. EaiERERx. (Fv 74 ) (5IH
H:2021 4 10 H 2 H.) http://miyagawa.cc/kanrisisetu.html.

53. MAZATBOE NKE IR = B RDKE AT, BRI O,
(Av 74 v)yHEIHB20214£10 A 2 H)
https://www.water.go.jp/chubu/mieyosui/ayumi/index.html.

54. —MAEHIE NRREMN BRIGHR G ' v 2 —. HIgoE. v 7
Ay (EIAB:2021 %10 A 2 H.)

https://suido-ishizue.jp/kokuei/index.html.
55. ZHE KEANf A= 2AREE—EDONHH. (v 74 V) 2018

. (5IHHE: 20204 10 H2 H)

https://www.pref.mie.lg.jp/ENERGY/HP/000716747 .htm.
56. NASA. MODIS. [Online] [Cited: 10 2, 2021.]
https://modis.gsfc.nasa.gov/.

57. ENZBRIRWIZERT. BRBBUET — 2 _R— . (A 7 4 ) 2020 4 9
A7 H.(BIHHE:2021 4 10 H 2 H.) https://www.nies.go.jp/igreen/.
58. WL AR Sk NO2 L EFE. (v 714 v) (GIHH: 2021

£10 H2 H)
https://www.toyokokagaku.co.jp/product/gas/physical/no2.html.
59. Eltzamg. EL#E (RO EERE - KRE) .oFv 24 V) (3

FHH:2021 410 A 2 H))
https://nlftp.mlit.go.jp/kokjo/inspect/inspect.html.
60. HEURZZEZERIGFHREIATTE & v £ —. Geocoding Tools & Utilities.

(Av 74 v)HIHE 202049 A 22 H.)
http://newspat.csis.u-tokyo.ac.jp/geocode/.
61. —HEMLT, ZERoMf—&. (v 74 V) (5IHH: 2020 4

9 H 22 H.) http://www.amigo.ne.jp/~chitonr2/jinjaichiran_main.html.
62. T HIMTZEN TS, SR LA A £ b Y A& — 2~

=Y. (v 74 v)yHIHABE: 2021 F 10 H 2 H)
https://www.eorc.jaxa.jp/ALOS/lulc/lulc_jindex.htm.

118



63. E L. RBHRIERL Y Ve — - X (A VT4 V)
(51 H: 2021 % 10 A 2 H.) https:/fgd.gsi.go.jp/download/menu.php.
64. ESRI ¥ ¥ N v R &M esti v XV, (Fv 74 V) (BIHB:

2021 4F 10 H 2 H.) https://www.esrij.cony/.

65. CICES V4.3 IZB 1 3 ERERY —E 2D Group D 1 2 TH B (F
1 &),

66. WiEFEBE. KEFHT = 7. v 74 ) GHIFAH: 202049 A 22
H.) https://www.maff.go.jp/tokai/noson/kisocho/index.html.

67. [RT. A v aER. v T4 )2018 4E. (51 H: 2020 4E 9
H22H)
https://www.data.jma.go.jp/obd/stats/etrn/view/atlas_manual new.html.

68. —HIE. KEFAEER. (v 714 v)(BIFHH:20204 10 H 29 H)

https://www.pref.mie.lg.jp/common/01/ci600005820.htm.
69. —HEIR WALKOTITO. (74 v)HEIAB: 2021 4£10 A 2

H.) https://www.pref.mie.lg.jp/common/05/¢i400005844 .htm.

70. LT, FBEHGEHAE. (v 74 V) (BIFHH: 202242 A 8 H)

https://www.bunka.go.jp/tokei _hakusho shuppan/tokeichosa/shumu/inde
x.html.

71. Esri. kv b RF» M7 (Hot Spot Analysis (Getis-Ord Gi*)) @

Al (A v 24 ) EIHE: 2021 410 A 2 H)

https://desktop.arcgis.com/ja/arcmap/10.3/tools/spatial-statistics-

toolbox/h-how-hot-spot-analysis-getis-ord-gi-spatial-stati.htm.
72.Esti.Z Aa7 & p {H.(Av 74 ¥)HEIHH: 2021 4£10 H 2 H)

https://desktop.arcgis.com/ja/arcmap/10.3/tools/spatial-statistics-
toolbox/what-is-a-z-score-what-is-a-p-value.htm.

73. BREEA BREREER. i— Lo (X - KX —ER) . (Fv

74 v)y(HEIFHE: 2021 10 A 2 H)
http://gis.biodic.go.jp/webgis/sc-016.html.
74, W, $illa v 9 4 L ZEGUEDZE N IC kT 5 A E -

119



TEIOZCICEET 2 FE. (X v 7 4 »)2020 % (51 HH: 2020 ££ 10
H 18 H.) https://www5.cao.go.jp/keizai2/manzoku/pdf/shiryo2.pdf.

75. —HR. —HEEICE T 5 FMEERESH () RO wTo
BRI REZE 2T, (X774 )201942 A 13 H. (5IHH: 2021 4
10 H 2 H.) https://www.pref.mie.lg.jp/common/content/000871609.pdf.

76. MREFFT. ERENFE IR - NS (K 29 48 3 H 31 HEL

) .CFv 74 )2017 4. (5IHH: 2020 10 A 2 H)
https://www.rinya.maff.go.jp/j/keikaku/genkyou/h29/1.html.

77. BARAERaT Vv av., HRER T b ar, (v 74 v)2016
fE. (51 H: 2021 4£ 10 H 6 H.) https://naturalcapitalcoalition.org/wp-

content/uploads/2017/02/NCC_Protocol AW Japanese Book2.pdf.
78. BRELE HABRE . AW ktticas o v 74 v) (5IA

H:2021 45 11 H 29 H)
https://www.biodic.go.jp/biodiversity/about/biodiv_crisis.html.
79. BREIAE BARERELR). VS RREEREN. (X 74 v) (5IHA:

2021 4E 11 A 29 H)
https://www.biodic.go.jp/biodiversity/about/initiatives/index.html.
80. —HIEL. EMEX VIR Fv T4 V) (HIFAH: 2021 £ 10 A 2

H.) https://www.pref.mie.lg.jp/DATABOX/18251004023 .htm.

120



2% ik

BrEgk (2018) [FEE, NAA=AFKEBOLSETL IND S @ HOH
KENA A~ ZAFEERORY A —HiEMEZHIEL <—] TH
ARIANF—FMBTEZ R D AL T ] 5 97 &5 2 5, pp. 113-
117.

Atkinson, G. and D. Pearce (1995) “Measuring sustainable development.”
In: Bromley, D. W., (ed.) Handbook of Environmental Economics. Oxford:
Blackwell, pp.166-182.

Bachi, L., S. C. Ribeiro, J. Hermes and A. Saadi (2020) “Cultural Ecosystem
Services (CES) in landscapes with a tourist vocation: Mapping and
modeling the physical landscape components that bring benefits to people
In a mountain tourist destination in southeastern Brazil”, Tourism
Management, Vol. 77, April, pp.1-12.

Bagstad, K. J., D. J. Semmens, Z. H. Ancona and B. C. Sherrouse (2017)
“Evaluating alternative methods for biophysical and cultural ecosystem
services hotspot mapping in natural resource planning”, Landscape
Ecology, Vol. 32, January, pp.77-97.

Bateman, 1. J., A. R. Harwood, G. M. Mace, R. T. Watson, D. J. Abson, B.
Andrews, A. Binner, A. Crowe, B. H. Day, S. Dugdale, C. Fezzi, J. Foden,
D. Hadley, R. Haines-Young, M. Hulme, A. Kontoleon, A. A. Lovett, P.
Munday, U. Pascual, J. Paterson, G. Perino, A. Sen, G. Siriwardena, D.
van Soest and M. Termansen (2013) “Bringing Ecosystem Services into
Economic Decision-Making: Land Use in the United Kingdom”, Science,
Vol. 341, No. 6141, pp.45-50.

Burkhard, B., M. Kandziora, Y. Hou and F. Miiller (2014) “Ecosystem
Service Potentials, Flows and Demands-Concepts for Spatial Localisation,
Indication and Quantification”, Landscape Online, Vol. 34, June, pp.1-32.

Daily and Ellison ¥, REREfHT- - A OFEH] - SFE AR (2010) [4:5HE
RV —E RS ] AR E.

de Groot, R.S., R. Alkemade, L. Braat, L. Hein and L. Willemen (2010)
“Challenges in integrating the concept of ecosystem services and values
in landscape planning, management and decision making”, Ecological
Complexity, Vol. 7, No. 3, pp.260-272.

Delgado-Aguilar, M. J., W. Konold and C. B. Schmitt (2017) “Community
mapping of ecosystem services in tropical rainforest of Ecuador”,

121



Ecological Indicators, Vol. 73, February, pp.460-471.

FEHECE (2013) [EBE I RA D —ERAL AR SR ARARIR N S OV R H S 4
At HOEE L BREERICN S 2 07 o HEL TIARTR A R EBebIst:
RS 26 10 %5, 3-25

Gallai, N., J.-M. Salles, J. Settele and B. E. Vaissi¢re (2009) “Economic
valuation of the wvulnerability of world agriculture confronted with
pollinator decline”, Ecological Economics, Vol. 68, No. 3, pp. 810-821.

Getis, A. and J. K. Ord (1992) “The Analysis of Spatial Association by Use
of Distance Statistics” Geographical Analysis, Vol. 24, No. 3, pp.189-206.

HHBEAN (2019) [THETAtEESEA#S IC BT 2 BEEEO LY
AT DT — REEN 77 THlTA L@t mas ~o 7 v 7 — Ml
B2 — | TREFRAMLE] 540 85 3 5, pp. 109-122.

Haines-Young, R. and M. B. Potschin (2018) Common International
Classification of Ecosystem Services (CICES) V5.1 and Guidance on the
Application of the Revised Structure.

Haines-Young, R. and M. Potschin (2013) Common International
Classification of Ecosystem Services (CICES): Consultation on Version 4,
August-December 2012, EEA Framework Contract No EEA/IEA/09/003.

EAINEE - A—E8 (2014) TE2HTRARMX OfFMRE NS L L7
ALK AERER Y — v 2 0 FEINEEE Ol [ 7 v F R 7 —
TG (K v 74 vimxE) ] F 7%, pp. 116-125.

A - ZEREE (2014) TRAGEHHEIZDO 7 vy 7 4 7 4 RREHE L
LRER Y — v R ] BRI

HiEfE2 - HEHE— - E¥EE - HPE - bkl — - BR A - Ik
- =R - KERE— (2000) [ v F 27— 7O FES H
PIC RIT T RABICBE 3 298 BOER T AH S AL % el &
L] TREAEREENTE] 55 5 &5 15, pp. 43-89.

SR - A (2018) [FHEAE ORI L HEOBIERICE.
Z 5528 | THARITETFEHEEE] 26 692 5, pp. 59-71.

BORE (2018) [HEE, NA A= ARKBEOLSETLINDSD N[ F

122



v AFBOWY A | THRZ AL F =P BFEZ 25 A< 7]
%97 &% 25, pp. 105-108.

SHIET - Anth, EHFEH, ST Q014) [TROEERY —v
A~DORMPMEETHEXICKITTHE . 2ET7 v 77— Z2HL
Tt BRI | TR B RE2AFSE ] 2 19 &6 1 5, pp. 15-26.

IPBES (2019) Summary for policymakers of the global assessment report on
biodiversity and ecosystem services of the Intergovernmental Science-
Policy Platform on Biodiversity and Ecosystem Services, Bonn: IPBES
secretariat.

— AL EE N HAEE S (2014) TR ) 2 — 2 —FIHEREHES
EWEE] —MEEE AN HAREE 2.

— B - st — - AR - KREERCY - AL - R E - A
TCRs— - NG - HvEEL - S B (2015) [EIRGE K E L
ROKEHEACKEEE L AR Y — v 2Dl | [ HARFEEHCE
B2(i#E L55)] 55 71 &5 2 5, pp. 1.1489-1 1494,

FEEIEE - I 5ER (2015) [FHE, HRRRV — v XORAN TG
AL AERER Y — v X O FH « SRR BN SR & AL RRIER 2 D T
L— FA 7RHICm g © —#EHH— THARAERERGE] 5 65
B 25, pp. 109-113,

Ivanova, E., B. Koulov, B. Borisova, A. Assenov and K. Vassilev (2016)
“GIS-based Valuation of Ecosystem Services in Mountain Regions: A
Case Study of the Chepelare Municipality in Bulgaria”, European Journal
of Sustainable Development, Vol. 5, No. 4, pp.335-346.

Jansson, A., M. Hammer, C. Folke, and R. Costanza (eds.) (1994) Investing
in Natural Capital: The Ecological Economics Approach To Sustainability.
Island Press: Washington, DC.

Jappinen, J.-P. and J. Heli6ld (2015) Towards A Sustainable and Genuinely
Green Economy. The value and social significance of ecosystem services
in Finland (TEEB for Finland): Synthesis and roadmap, Helsinki: The
Finnish Environment 1en/2015. The Finnish Ministry of Environment.

HILTRE - fEAM - HE - kS (2016) [t EREERAE T v

123



FR7—FIcBlT 2 EEERY— v XlorFy— L —FA 7
fEdT IR OREE F AR Z Rl & LT AR5 G O]
$i)] % 7285 6 5, pp. 11 289-I1 297.

BRI 4 v ¥ —BOEEWIERT (2019) THA T AL F—HF 2018/2019
Y=V —hR] BRI T 4oL ¥ — BOENTSE .

JeSE - 1A (2015) TREEYHHE KtLoE PHEME LA <] A
.

FCILET&0F 10 SEEERE R E 4 (2015) TRCALET &6 10 F4ED &3 T
sl FCALHT.

AERIZE - INIRE—BR - PG E] - AR — - ALRBEIA - LBPiEEk - 52
A - L - SRR T - mERE (20200 [HEE, #8007 7
n—FEHVE s HOERRY — & ARFHE O A : 8
DERER Y — A DEZBDOLE R CRBEIC X 5 RFFHE ] TG
FHARET ] 523 &% 15, pp. 217-234.

Klein, A.-M., B. E. Vaissiére, J. H. Cane, 1. Steffan-Dewenter, S. A.
Cunningham, C. Kremen and T. Tscharntke (2007) “Importance of
pollinators in changing landscapes for world crops”, Proceedings of the
Royal Society B, Vol. 274, No. 1608, pp.303-313.

/INRIRE (2017) TERERRAMIC 13 2 BT B % 5l & L 72 3k
LR Y — v R T 2T oM (7 v ¥ 27— 75t
%5 80 &5 5 5, pp. 521-526.

FEBGE A R m ST 7E AT H AR O Bl - B MiZ 84 (2012) THIL -
Hilg—HROE AR E AL DES L] $IAEE.

INBIHEL < KAHE (2015) T HARIC B 232558 — © 2 DO fffi i 314 |

[HAAREEETE] 55 6585 35, pp. 217-226.

Li, Y., L. Zhang, J. Yan, P. Wang, N. Hu, W. Cheng and B. Fu (2017)
“Mapping the hotspots and coldspots of ecosystem services in

conservation priority setting”, Journal of Geographical Sciences, Vol. 27,
No. 6, pp.681-696.

124



Maes, J., A. Teller, M. Erhard, C. Liquete, L. Braat, P. Berry, B. Egoh, P.
Puydarrieux, C. Fiorina, F. Santos, M. L. Paracchini, H. Keune, H.
Wittmer, J. Hauck, 1. Fiala, P. H. Verburg, S. Condé¢, J. P. Schigner, J. San
Miguel, C. Estreguil, O. Ostermann, J. I. Barredo, H. M. Pereira, A. Stott,
V. Laporte, A. Meiner, B. Olah, E. Royo Gelabert, R. Spyropoulou, J. E.
Petersen, C. Maguire, N. Zal, E. Achilleos, A. Rubin, L. Ledoux, C. Brown,
C. Raes, S. Jacobs, M. Vandewalle, D. Connor and G. Bidoglio (2013)
Mapping and Assessment of Ecosystems and their Services. An analytical
framework for ecosystem assessments under action 5 of the EU
biodiversity strategy to 2020, Luxembourg: Publications office of the
European Union.

Maes, J., A. Teller, M. Erhard, P. Murphy, M. L. Paracchini, J. I. Barredo, B.
Grizzetti, A. Cardoso, F. Somma, J.-E. Petersen, A. Meiner, E. R. Gelabert,
N. Zal, P. Kristensen, A. Bastrup-Birk, K. Biala, C. Romao, C. Piroddi, B.
Egoh, C. Fiorina, F. Santos, V. NaruSevicius, J. Verboven, H. Pereira, J.
Bengtsson, K. Gocheva, C. Marta-Pedroso, T. Snéll, C. Estreguil, J. S.
Miguel, L. Braat, A. Grét-Regamey, M. Perez-Soba, P. Degeorges, G.
Beaufaron, A. Lillebe, D. Abdul Malak, C. Liquete, S. Condg¢, J. Moen, H.
Ostergard, B. Czacz, E. G. Drakou, G. Zulian and C. Lavalle (2014)
Mapping and Assessment of Ecosystems and their Services. Indicators for
ecosystem assessments under Action 5 of the EU Biodiversity Strategy to
2020, Luxembourg: Publications office of the European Union.

Maes, J., A. Teller, M. Erhard, S. Condé, S. Vallecillo, J. 1. Barredo, M. L.
Paracchini, D. Abdul Malak, M. Trombetti, O. Vigiak, G. Zulian, A. M.
Addamo, B. Grizzetti, F. Somma, A. Hagyo, P. Vogt, C. Polce, A. Jones,
A. 1. Marin, E. Ivits, A. Mauri, C. Rega, B. Czicz, G. Ceccherini, E. Pisoni,
A. Ceglar, P. De Palma, 1. Cerrani, M. Meroni, G. Caudullo, E. Lugato, J.
V. Vogt, J. Spinoni, C. Cammalleri, A. Bastrup-Birk, J. San Miguel, S. San
Roman, P. Kristensen, T. Christiansen, N. Zal, A. de Roo, A. C. Cardoso,
A. Pistocchi, I. Del Barrio Alvarellos, K. Tsiamis, E. Gervasini, I. Deriu,
A. La Notte, R. Abad Vinas, M. Vizzarri, A. Camia, N. Robert, G.
Kakoulaki, E. Garcia Bendito, P. Panagos, C. Ballabio, S. Scarpa, L.
Montanarella, A. Orgiazzi, O. Fernandez Ugalde and F. Santos-Martin
(2020) Mapping and Assessment of Ecosystems and their Services: An EU
ecosystem assessment, Ispra: Publications Office of the European Union.

Maes, J., C. Liquete, A. Teller, M. Erhard, M. L. Paracchini, J. I. Barredo, B.
Grizzetti, A. Cardoso, F. Somma, J. Petersen, A. Meiner, E. Royo Gelabert,
N. Zal, P. Kristensen, A. Bastrup-Birk, K. Biala, C. Piroddi, B. Egoh, P.
Degeorges, C. Fiorina, F. Santos-Martin, V. NaruSevicius, J. Verboven, H.

125



M. Pereira, J. Bengtsson, K. Gocheva, C. Marta-Pedroso, T. Snéll, C.
Estreguil, J. San-Miguel-Ayanz, M. Pérez-Sobam, A. Grét-Regamey, A. 1.
Lillebe, D. A. Malak, S. Condé, J. Moen, B. Cziucz, E. G. Drakou, G.
Zulian and C. Lavalle (2016) “An indicator framework for assessing
ecosystem services in support of the EU Biodiversity Strategy to 20207,
Ecosystem Services, Vol. 17, February, pp.14-23.

ZHEE (2018) TZEOHRWALKDO A A A ZHEHIE,

Millennium Ecosystem Assessment (2005) Ecosystems and Human Well-
being. Synthesis, Washington DC: Island Press.

Millennium Ecosystem Assessment #fi, 8 C[E 72 K% 21 4 COE #HaR
ZEAER (2007) EEI L =724 Tav 7AiMl 4R
Y—v R NEHORR] 4 — o4,

=i (2013) THEiMHE \NEHT oML & HAAN] M EEHH.

hERE (2014) THARRF L@BHUS O FA ] KRPEHHE HR.

HA a3 (2001) MHEREREG - N IC 20200 5 BN UMD
% I 72 BERE D 2T 1IC DT ) BT A,

HA @Bl - HigsHl (2010) THEL - BifFo LR & AR OFEF] -
HADHAAREEIERE S v ¥ 27 — 7 — R —] EES#HA K

N2

=X
HAERRY S (2012) TAREEAM (52 BOJ B=AHL¥ERA.
IR < N A S - IUEZEE - EiEAIHL - eRetr - WHE - HNG
Z (2010) [ N LARD JREERIARALIC 7] 1 72 JABERT o BEHTIC B3 2 3¢
MR D UNEE & B | TH AR 25E) 565 92 B3 6 7=, pp. 292-296.
NHEIESE (2014) DRIDFHZHERL 22\ ] S E .
OECD (2008) Strategic Environmental Assessment and Ecosystem Services,
Endorsed by members of the DAC Network on Environment and

Development Co-operation (ENVIRONET) at their 8th Meeting on 30
October 2008.

KA (2020) [RSEBIES B QLSO 55 % L ABLEALES & L
TORI L SHOEIA—T ¥ — b BB X B T ORI

126



— 1 7=V 27 LH52] 5626 &5 45, pp.271-276.

FIEHA - Hriels - ZF5E - Gafake - SEEE - LS E -
FOOFOR - MBKTT - ZEPIAM - SEKEERTE - ARIEIL - <08
= (2016) [HEBIEN % V72 EWS R & BE B3 2 T8
DAERER Y — v X DfEFE Ml ORET | [ AR SR B3R L
Y] B 72 &5 25, pp. 1 1453-1_1458.

WH— (2013) [HFEE, BIIMOAERBR Y — X2 R T 2 -0 OFf
& RN EHE O E] ] TREAGHHYESEE] 5 32 &% 1 5, pp. 20-
23,

Ord, J. K. and A. Getis (1995) "Local Spatial Autocorrelation Statistics:
Distributional Issues and an Application" Geographical Analysis, Vol. 27,
No. 4, pp.286-306.

NI (2017) T=EE%E] BV

Qiu, J., and M. G. Turner (2013) “Spatial interactions among ecosystem
services in an urbanizing agricultural watershed”, Proceedings of the
National Academy of Sciences of the United States of America, Vol. 110,
No. 29, pp.12149-12154.

Rabe, S.-E., T. Koellner, S. Marzelli, P. Schumacher and A. Grét-Regamey
(2016) “National ecosystem services mapping at multiple scales — The
German exemplar” Ecological Indicators, Vol. 70, November, pp.357-372.

HIRSERE (1999) [HREIL 7 E 7 ElE T — 2 HEE I B » AT
b iconwT | TGIS-BiGm L G 55 785 15, pp. 1-9.

RS - FaARE - mfERsy (2012) THREAKRES IC X 2 Hili - Bifg
DERER Y — E A~OFEFHH T 7 v PR —TWEH v 74 v
s ) 1 5B 5 4&, pp. 63-68.

Science for Environment Policy (2015) Ecosystem Services and the

Environment. In-depth Report 11 produced for the European Commission,
Bristol: DG Environment by the Science Communication Unit, UWE.

S - HEFEEH] (2009) TRE 7RO BRGE—HROT O A%
5 AEVIEMHAEN—] iR E.
Shoyama, K. and Y. Yamagata (2014) “Predicting land-use change for
127



biodiversity conservation and climate-change mitigation and its effect on
ecosystem services in a watershed in Japan” Ecosystem Services, Vol. 8,
June, pp.25-34.

FEILAE AT (2014) THEE, VSRS R X T 2 « £RER Y
— RO HXLIcE T C—E 'k I X OZERFEHli DR S L RITD

ghm— | TREEREY] 5 198525, pp. 121-126.

Shrestha, M., T. Piman and C. Griinbithel (2021) “Prioritizing key
biodiversity areas for conservation based on threats and ecosystem
services using participatory and GIS-based modeling in Chindwin River
Basin, Myanmar”, Ecosystem Services, Vol. 48, April, pp.1-11.

Soil and Water Laboratory, Biological and Environmental Engineering Dept.
Cornell University (2003) The Soil Moisture Distribution and Routing
Model Documentation Version 2.0.

mHEEN - LAV E - RHE - NETE - LAl (2013) TR
BB > 27 2 %36 L 7= b 23 E o B E L Eh o R - EFRIK
freoRE | THEOYHME] 5 123 %, pp. 117-124,

reia (2013) TELiiUt %2 of5Emz 245 < ] st

O (2006) THIGEE v 225 DFEAF] 41%%E.

Tallis, H., T. Ricketts, A. Guerry, S. Wood, and R. Sharp (2011) InVEST 2.4.4
User’s Guide, Stanford: The Natural Capital Project.

Tammi, I., K. Mustajarvi and J. Rasinméki (2017) “Integrating spatial
valuation of ecosystem services into regional planning and development”,
Ecosystem Services, Vol. 26, August, pp.329-344.

TEEB (2010) The Economics of Ecosystems and Biodiversity. Ecological

and economic foundations. edited by Pushpam Kumar. London and
Washington: Earthscan.

T EFEDE (2018) MEFTHAM I —HR - HAR— 43 5Thik) 7 EF .

KENHE - ARHRF (2017) THHEE, #GERTRIC X 2iRERR A7 25
P R 8 2 1R o G o0 A — B2 P oo o B — | TEREER}
Fovaed 5530 &5 25, pp. 121-130.

IHE T (2019) [EBAGE~ oG M Atia Ic B3 2 ST & B
T 500 L ol | TEEHESL K CE AT TfcE] 5 5 =5,

128



pp. 94-116.

AN - REFRE (2019) [=ZHRICH T 2 EERY — X D%l
[ v FRT =7 74 vimXHE)] % 12 &, pp. 21-32.
IAEA - KEFIF (2021) [ZERICE T 3 EEBR Y — 2oL
X BFRy b ARy boHfEE] TAMEBEEE] 56 47 &% 3 5, pp.

3-22.

129



i

R I% K DT X WY Lo TnE T,

= HERYREGAEVEIR R O REPIFEIR 1T, W9 2 &t
EF TP BRIFO WELE, ZRECHEERZ W EE L, =
HRERLGAEVEIRA R O S BRBIR I I IcH -0 f
WmAETHE VLT L Lz, FRREBKZIICD L L ZEHET
DERRICIE, T—2INECBL w2 &E L,
—HERFREBEVEIR AR O SLACFTMMBEZ 1L, DTk
EDOMEEDOX I CBMET T WA wTwE Lz, £z, EL&
WM ICE 2 T ohEoRELZT IR TV L ERDTL
2o A CIRIEAWEEO T — 2 2FHL, BiidszelidF
L7z2s, —fR7ZRERYLOBERFICEL S 2 X 5 RAGKD 13D,
THEICTRFEZBD TR B o720 b T X AN T LT
Z3ECThH o700 d L anweEEZLTWET, ZEHRYKRFELRE
YIRS Rl O BERABEZ I, HFTIED & X0, FERARK
L0, RECH» Y 2T CHRRCEELZ L T icZZnTnizl e
B> TwET, £, MMEEPLro722LdHY, Brf
T2 GHbH Y L7, RUWHEEEFOHRT, o X)kk
EDOBRICMELAZZT, ZCETRIIENTELLELCHE
ER

Tz, INFTTRETERZAWELZWES L DAL, f%k
ZHED B -0 ORMERGER T W72k eV E LA, DK LH
BOWEZTIHICDRY, $EEREEETORITICD KUVETHA
2, ENEEDRCTEHZ WZZ T w0, ODLUGL LKL
PHA%#BILTHET,

130



ZLC, TEmLEEKICIE, PRicm» I B8R E, Ak
EEBATCHTEwbBnEd, FRCEELWEEELZ WAL
ZebHVFELED, EPGISEVwIY—icxfLTInizE %
TOAREEZ R I Cun T, Wi IckfTitesrd s 5 &
b, bLALELAGRD L) aRBICEENLG L o720b LLEY
Koo

oIz BEY L, HRIE#HOEERL 5,

131



