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Abstract

Monitoring Sites 1000 SATOYMA survey (referred to as the SATOYAMA survey) has established the
survey system for long-term monitoring over a period of 100 years, carried out by approximately 5,700
citizen surveyors from 2008 to 2022 who are interested in the biodiversity of each region. This report
summarizes the results of the SATOYAMA survey conducted from 2005 to 2022. We evaluated the status
and changing trends of agricultural satoyama ecosystems in Japan by analyzing about 2.98 million
nationwide data collected from 325 monitoring sites. In addition, we reviewed the outcomes and
identified future challenges of the survey, including conservation activities at each site and the utilization

for administrative managements.

1. Biodiversity loss in satoyama ecosystems has continued: common species living in open-habitat

have been rapidly decreasing, and climate change could have an impact.

The nationwide SATOYAMA survey conducted by 2022 have recorded a total of 4,382 species. Because
these surveyed sites demonstrated rich biodiversity within a relatively small total area compared with
the national scale, it suggests that our monitoring sites have high species richness within satoyama

regions, and are therefore important for conservation in Japan.

In the past 18 years, we detected species richness of native plants and butterflies, and population size
of native birds have decreased significantly. According to our results, 33% of butterfly species and 15%
of the native bird species showed rapid declines of 3.5% or more per year in the number of recorded
individuals, a value that may apply to meet one of criteria of the Japanese Red List by the Ministry of the

Environment, if this trend applies to the entire species.

Further habitat analyses showed a declining trend in the number of individuals and/or the number of
species recorded in open habitat such as farmlands, grasslands, and wetlands, and this trend was
common among birds, butterflies, and plants. For the native birds especially, it is suggested that birds in
farmlands such as tree sparrow (Passer montanus) and skylark (Alauda arvensis) have declined rapidly
from 2015 at a rate of 7.4% per year. If this rate remains in the entire species for a long period, it will meet
one of criteria for the Japanese Red List*. Moreover, the survey confirmed significant decreasing trends
among reliable indicator species of wetlands (fireflies and brown frogs) and of grasslands (the Japanese
hare Lepus brachyurus and the harvest mouse Micromys minutus). In contrast, the population size and/or
distribution of some alien species such as raccoon (Procyon lotor) and Garrulax spp., i.e. Chinese hwamei
(Garrulax canorus) have increased all over the country. These results indicate that the biodiversity loss in

satoyama ecosystems was realized 5 years ago, and yet the loss has been ongoing.

In addition, climate change has the possibility of an impact on this crisis. When the average annual
temperature across Japan gradually increased during 2008 and 2020, it is suggested that the number of
grassland species have decreased in native plants, birds, and butterflies. Moreover, southern butterfly
species have increased and have expanded towards the north. Birds living in more limited temperature

ranges may also possibly undergo a decline in the rate of population. Also, the first spawning date of



brown frogs has been changed 0.49 to 0.96 days earlier per year, in relation to the increase in winter

temperatures.

*One of the criteria for the Japanese Red List is that the population has decreased by 80% or more (CR),
50% or more (EN), or 30% or more (VU) in the past 10 years or 3 generations, whichever is longer.
However, since the results are limited to the sites for the SATOYAMA survey, these results cannot be

used to determine the categories of these species on the Japanese Red List covering the entire country.

2. While abandoned areas have been expanding, citizen-based conservation activities and efforts

using the survey data have been yearly increasing and are being achieved.

A questionnaire survey for the monitoring sites of the SATOYAMA survey in 2018 to 2022 showed that
most of the sites have abandoned agricultural areas and have had the rapid expansion of oak wilt disease
over the past 5 years. On the other hand, they have volunteer-based conservation activities in many sites,
for example, 38-45% of the sites have witnessed agricultural management of secondary forests and paddy
fields by volunteers ; and more than half of the sites were engaged in understanding the biodiversity
status by monitoring surveys. Additionally, controls for alien species were also achieved to 58.7% of all
survey sites. Another questionnaire of a case study for the monitoring site surveyed in 2022 found that
the use of our data for conservation and promotional activities have increased to 64.8% of the sites that
answered the questionnaire. In the actual cases, we detected some citizen-based actions of conservation
for rare species by controls of Japanese Sika deer or alien species, and habitat protection for fireflies
through the change of a development plan. Because 18 of the answered sites reported improvements of
biodiversity using our outcomes, such voluntary conservation activities have been suggested to

contribute significantly to biodiversity conservation at each site.

Moreover, the results of examining effective conservation measures for biodiversity conservation
suggests that it is important to establish a system for obtaining or being able to obtain external funds in
order to maintain species richness of grassland plant, bird, and butterfly species. On the other hand, 66%
of the sites answered that they have less than 100,000 yen for annual funds to support their conservation
activities, and less than 10% of the sites answered that they receive grants to support biodiversity
conservation activities in the 4th period, which is a decrease in half from the 2nd period. It is evident that

funds for the conservation of satoyama ecosystems is widely lacking.

3. Our results have been used for evaluation of projects at a level of national and local governments

and increased for academic uses.

Results of the SATOYAMA survey have been used to evaluate some major national measures in the
comprehensive evaluation for biodiversity and ecosystem services such as Japan Biodiversity Outlook 3
(JBO3), and also used to create environmental measures such as Regional Strategies for Biodiversity and
the Japanese Red List in each local government. Our previous report summary of the 2005 to 2017 survey
was able to widely spread the crisis of the satoyama ecosystems via approximately 150 media
publications. This promotion has increased the number of both data downloads and citations in academic
papers to 2,179 downloads and 124 papers in 2022 and expanded the use of our survey data in the

academic studies.



4. Future challenges to maintain and promote our support for the current survey system and to use

and publish the outcomes to achieve the global goal of “Nature Positive”.

Although conservation actions for biodiversity are being actively conducted by citizens and appear to
be more intense within the monitoring sites than in other agricultural areas, we did not detect trends
indicating biodiversity recovery in satoyama ecosystems. For this reason, the loss of biodiversity in
satoyama ecosystems across Japan could be even more severe. Because of the rapid decline of species
living especially in farmland, wetlands, or other open-lands, it is the urgent need to conserve these

environments.

The most significant outcome of the SATOYAMA survey is the nationwide biodiversity monitoring
network that has been established and maintained for over 18 years, among 325 sites with more than
5,700 citizens participating in the survey. On the other hand, the continued operation of the survey faces
serious issues such as surveyor aging and a shortage of successors. In order to sustain and promote our
survey systems, it is required to facilitate collaboration and communication among local surveyors and

various stakeholders.

We now require more efforts for the conservation of biodiversity in satoyama ecosystems to realize
the “Nature Positive” goal, that is, “to halt and reverse biodiversity loss to put nature on a path to
recovery by 2030”,which is set as the mission of the Kunming-Montreal Global Biodiversity Framework
adopted at the 15th Conference of the Parties to the Convention on Biological Diversity(CBD-COP15) in
2022. Therefore, we will use and disseminate our results obtained from these surveys, maintain as well
as strengthen the monitoring system, and understand and share the current status and results of activities

in each survey site.

Xi



[ D . v
P Vi
ADSEraCt. . . . i X
B R Xii
Bl E . BREOBEEE 1
1-1 BETAUSOHBAR1000 E(d . o 1
1-2 BEZAUSOHA 1000 BHERE. ... 2
E2E . FBAHIEDFE DD E 7
2-1 EBRRMEIC DUWNTOTMII T E . 7
2-2 REOBMEBINEDIEBDITIE . 9
2-3 BEIEROFEVHRRERICDOVWTODEDETREDE. . 9
E3EF: REOBMBILNICHIFIRAEY M MO ... . 10
FA4EF . BHMBIOEMSAREOIRIREE . ... 12
4-1 BBNCEHR - £B I 3BODMFERUE Y bOEEKRDIFE. ... 12
(1) 2EORBEY A N CTRERSNTZENIRBEL ... 12

(2) BRI AR R . 13

4-2 BBINDOEMBHREDIFREINRZEILEZDER. ... 14
(1) RBBARIE A BURE 14
[BOX1 : B EIDEARBIEEDORRDFD ~KUREE) - EIENE. REFH}OXE~ (ARKS)] ...... 18

(BOX2 : 10 - @A L TULBF 3 DSBS IAN ? ~ERBE - DHIRREOBFHR~ (HAXRE)] ... 20

[BOX3 : &0 - i@ U CTWODIEYI DRI (AT 7 ~&EBIRIE - TER/IREDBHR~ (FAFRIERE)] ... .. 21

(2) R RO T . .. . 23
[BOX4 : ARERROEHGEZHIF T DITHDERBDERE] 25

(3) REUEF D DI AR E R R D R . 27
[BOX5 : TR ZH - A JSIADETA RDIIG] . 30

(4) KDVCBTERVE (EENRMEELTHISEINDIRIE) .. 32
[BOX6 : ZHAIIVFENERE T DEMBIRIBEOMIRICKDEN BAKRIRE)] ... .. 34

(BOX7 : KOBBORE -HDIDIVORIIVERECEBMETD] .. 36

(BOX8 : EHIRIEDRE -HVRIAZOEBMIETD] oo 37

(5) LB KB L . . 39

(6) RIREEICRD DM EY I . 40

(7)) RRIED R . 43
(BOX9 : RESHINFIEBRANDIMER -FSAOBBREEN] ... .y

[BOX10 : AMRIBERANADIME -IRADHIREBEADIGLIE] .. 48

(BOX11 : SIS BB E BT U ] 49

(8) BB DR R OB R R IR . 50
[BOX12 : HresEE DB A T DR ] 53

(9) AR RY—E ROF IR 56
(BOX13 : TERDEFH] EERUCERER] .. 57

(10) R REID R . . 58
(BOX14 : ABEZEBEAUEARLRBODREREN] 63

(BOX15 : EH#bER | IEEADRBEEERDEA] 64



(BOX16 :E[FMDIEY) - B - FIAVMOLHEROENMR L, [UREEREDOHIDER - (REEE EDOBR (AT

- b 65

4-3 BHEBIUDIRIRETADE 8D .. 68
(1) B - B> NUA—ILEMSHREEICB D T2RB Y« hORIRFHIfIDEES ... 68

(2) B RABOERASHERDTZ [BAREOBEMBINARROBHE] ... 12

(B) BBABDE O . 74

B SR . FBAHAIDEEOR R IR RE 71
5-1 SEBA4HAEZEDRSWERWRER .. 71
B B 78
(1) BB B il 78
(BOX17 : PABDMBIEIETEGER] o 81

(2) BB S R B BRIl 84
(BOX18 : OOF B COT B EMBIRIT] o 85

(3) BIRODEUS U B . 87

(4) ERRRIIEA C OB . 89

(5) B - A BEBKRICB I BBERADI B ... . 91
(BOX19 : EMZHUETE=SFVU>T - IIRKRZBIMOBRBRS (CENIRMOEEEA] ... 93

[BOX20 : RAFv—RSTF o ERICANFTZOECM OER] ... 93

(6) BYA NCBUFBIEREA 95
(BOX21 : AEARBREVERRASDBE. HA RRETODFT—FEA] 100

(BOX22 :BR - MER - /\OTL Y NAETOER - BEEEN] ... 101

(BOX23 : BRE B T B . 102

(BOX24 : REFHZMIHESDHTITORUNS~ZIVISSZR2OBI] 102

(7)) AR - BE . 104

5-3 SRR RE . 105
(1) B B R R 105

(2) BT R R . . 108
[BOX25 : KEBERABEDR T ~BDRRESRTE~] 108

(BOX26 : /BT hOHIENT | ECTICRBESNPLITVDONETHET S FAFKKS)] ... 109

(3) BRI B .. 111
5-4 FAHDMREFREDERESD - SEICENTT. .. 112
(1) BABADR R ES DT &8 113

(2) BB A A . 114
B 116
E = 120
(1) 1B D E I . 120
(2) Bl - BB, . 125
(3) BRIRE 7 S T— NE . 128
(4) BB o a— B . 131
(5) AEETOEBHAICBAT B T — 132
(6) RABEMGCRET D7 T — 133
(7)) B BT A N 135
(8) BEDOEFRBZER - HIRMAOEIGORFEZE—& . . . 143

Xiii



B1E: BEOB=ELHE
11 ETZAUHOHAL 1000 &3

RE.EYZHREDRZGEX
NHIRMETEL TS ELVD
NTHY . ZOBRKOEILEEH
[CIRADCENEERRBELY
2TW3, E=Z2)2THA
1000 (ERXBF5: EEARERER
HgE=42 1) U THEBE) (&,
EYMEZHREERBICEDSE
2003 M bhE-TOD Y
FT. BRDBALBERER (B
. M- ER, BHhB L, 8-
BR. ARE. NEELGE) OF
% 100 EULEBELTE=4
JoFTBIEICKY  FDEE
FOWERIRZAERRRUAEDY
ZHEDORLIZDORITHAIEE
Bi& LTWLS, 2023 £3AIC
BERE L-TEMESHEERE
& 2023-20301 (¥RiEH, 2023a)
TIEE=ZARU2THA k1000 =
¥k TEAEIRS £MSHRMEIC
ROIMMZZADEBEHELE

BEHEDHE | DERBERESA TS,

-*
»a
.

»

R @

.ELL.% > '..‘:_ .'
@ it =m o T B T
& = R _"..
R a0, _}
© mz-2m %
Q ws o 3 s
® n 78 £33
FIES - B8 8 ¥,
. A T '
@ T I A
".,._% -
J 4y ’, .‘).rv'ﬂ'
® j=u _.t.,zf.g

1-1: £EOHAEY A b0 (2021 £ 11 AKR).

EZHRYTHA 1000 2T, 2021 F£ 11 AREATR 1-1 OLS540 4 FMRETHY (RE
BEEMSHREL 2 —, 2021), 2023 F£ 4 AR RICEEE 1,050 AFTOY A MZEWTIRAENTHN
TW3, FABRFKRELHIBDONO, RS T 4 7RESHLBERDBADOT TEDLNTILVS,



1-2 EZHAVU>HHA S 1000 EBithiAE
n SAEDOE

TE=2Y) T4 k1000 BiEiAE (LT, TE#MAE] &0V 5))1 k. BBILOLERERREZAE
HERELTHY., £EH 200 HhFADAEY A FTEZR Y VJRAEZITOTV S,

BB E FHROKE - BOME VNS EEHRLBREVAYR L o EHBIRET, AREHO
FHEERELRZITS, F- BMBLEFAXROELOHFnE 555 (B, 2013 ; |RIEA, 2021¢) &
Lhvbh, ZDRFEAERFRERTHS. COXIBRHBZER O EMBLOEYSHRIEDELZRR
1=, BFRAETIE, 895 700 BOTRARS VT4 THERELY | Y - BELEDERDIER
NoBHEINLIRENGREEZEREL TS (R1-1), FLEMFAET 2000 FENSZE 147 (2005
~2007 £E) LLTHBFEY., TORSFEILICTTHEL T, CAFETICE 248 (2008~2012 £E).
S 3H (2013~2017 ). 451 (2018~2022 &) MAEMES NIz (R 1-1), 2023 FEM S (FFE

5H (2023~2027 &) ARSI TLS

X1 BHMBINEE, FEEMYECZRHREAIR, Bith, B, ERFEBAERELTEY. A5
CEBBEELGMNEICE >THADREATE - #iFSh, BEEZECECOFEEYEBFTCHET
Hd. COESLTEMBIIDIREIF. ARDEL LICRELGHRH, BH. BM. ENFEOZZEAD D
BAEOITANFEMA S ETHRESA, HEFESNTE=, LAL, BEOIRLF—EGLERR
BORLFCHSFHROLRBOFADETICMNA., BEMKEXDEVFORDOEHILOETICEYE
HWEINIZE T HABMEHNZRICHENDL, TOEBRDEAFFASIAT., £EYDER - £FREDEL
PRENEATVND RIEHE, 2023e),

=®1-1: BiERAFEOME (2005~2022 £FE).

HE RE
B 100 R, EMBEREREE-42Y LT LT, BE~EATS
EOERIZELC . TOBFHICEEEL > TENRECEDILNTED
#é-fﬁ%ﬁ iﬂiiﬂiﬁjo)ﬂiﬁgiﬁ(& L/T:EEJE
‘ HEY - B - BRE VS ERONER, KIEES EOEEWEE. ABOL
WEEL L. EHOEEN b ABENLHE
=18 - 2005~2007 &E (LIRE. 5EC&I-18)
- % 0 H] - 2008~2012 & E
HER = 3] 2013~2017 &
=45 2018~2022 EE
- 325 AR (2008~2022 4EFE)
£§ﬁ4F QFHA k(18 A7) 2005 4~
ZfpY 4~ (GREHE 200 HFIEE) 2008 E~AETEE. 5EC—EES
HRAZE (—B. N{TFIF1T. BEE, %)
HEES #5.700 2 (2008~2022 %)
DRBME 161,979 £
— OIEE (HEMiE. BX. KIBE. th - AEEILE. AVY+LI. ATLE. F3
" EE. R4 LI, EAE) +1EER
F—_ s 2982 877 &
EERHK D~ 56,911 ©
E5R ABHEZEA BAEREEGS
BB 77 EHREREN ETEEHER

X2: A7 HANBADEWL | (KIRFFRAT) TOHRAEZRERE, F1-, KRFEIF 2022 FETET .




m REYC L~ GREIh)

BEEFAETIE. 2EOBRHMEBLOENZHMEORK - TILZIRA 51=HI12. £EH 200 MhFrDREY
1 FTHREZTo-TWS (K1-2), AEY A MIZIX, 100 ERKEITSZ L E2BE L TEBERICDES
RENLGRAELZEKRT S a7Y4a4 b &, THBULORABEBEBZ5FMLULETS Y4 1 O
2fEELH D,

A7HA MIFE1HISABEFALTEY 2022 FEBATEE I8MFICRESA TS (K 1-3:
EX) . F2HBRBIC—BARICK > T—BY A b 179 hFASFHIZEZ SN, A5t 197 hFFDORZE
YA hElGotze SD3H 126 0FF (72 % D—REY A FOAEIHLEHZEZMEL. FEIHTHITM
Ho 8OO —Y A FEELET. 12 AR THREZIT oIz, SHITE4HIZIE, 141 HhAET (82%)
D—BY A FHAEZEMELTE Y., F48ITH-ITMb o= 718 HhfD—HY A L&, a7V A +%
EHETWIHFACHAEZMIA LTz, E5HMRELS 2023 £E(E. 274 ~ 18 nif. #fE—AgY
A 165 AT, FEH—MY A~ 20 hFRDEET 20394 FEH-TWS, EAHKXOATY A FO—E
[CDONWTIEIBERDSEEHICE LT,

MoMEMEEYA N F BIMBHBEEDA N
0 aFHAH 7y T ® JPYAk : o e
® —iRt k E L o —fyAh £ T LT

LRI L g = 0 BSHBMEED
® OFH | e E e e e OFYL i i
o —fg b s e o —fgy : B

1-2: F2H~SE 5 MICHIT S LEDRMATY 1 ~DEE.

FE2HNSHESHEFUSH 4 AROFFRY A MOEBEZRI . 528 : 2008~2012 FE, 38 :2013~2017 &F
FE. 8453 :2018~2022 FFE. 5/ : 2023~2027 FE,



w7 H Ak
200 m FE2MBE A 78

20
u EMBE A " EN  ow
1600
150 EAMIBAIEYA - 48
"’Tjr}f s -
= E5HARIE S A+ = .
100 179
126 500
91
50
400
3 6 12
0 — . R 18 18

2005 2006 2007 2008 2013 2018 2023(5F) 0 D DO A D b B
5 1 59 20 B3M BAH E5H A M NN
1-3 : BREOREY 1 MY (ER) EBRFEEDOHREICSMULABEEDEAE (HE) OREEZE(E.

BBEIBED 4 ARRDERY A bERL (EN). AEEDRAML. FREY 1 MhSiRHENZAE(IC
BEOEERLE (BR).

u HE#S

BEMREF. H1-4D0K53GFFTEREL TS, AEY A FTR, HEOHTRAAEDVENFEL
2TW%, EAMICE, S THEERCERREETHZT o TS M RAGKNHLELOTLS
[FM. RELEK - KZEDY 5T, EYECHYERL EDHER. BAOAET, 841,000 ALLEDA
AREEELTSMLTLS (B1-3: AF, & : 116 R—),

EEEMICHIAEY A FEDERFABCRERRONE - BITEIEMRESZHR (2BMEZEA
BABRRERR) NMELD, T-2BFIRUVBEEOREL. RARE. BIAIWEE (1B3X—-TU%F5
R). B RFAREZARLREARHAGZEDEMARDBADL ERBLE (B 1-4), SIS, a7H
4 ~TIE, EEI IS —T 4 R—2 — LG > TREBICHADLLIBEFRELEIMICREEZRACAGEL
T, ERBELHAERFOCYLGEETOTLVD,

RESA FTOREDFRRBICH=->TIE, RARZT-TEXOEMPBREZTAMMEASEE DI,
EMRZEMEL-FAEBESEHEL CRERBICEERARFEZEMAS LT, EETOREFED
R— CRABERENERER>TWLS (K1-5),

OSSN BRig&

T | ??ﬁf‘%f?f’“‘f 2 RHER
T - I 2&I-51F—h L lmn_ | - BRHIWGER
= (i) BEBRRERS - B
v, #AE=EELT ;

"'--.__C_T_).%_“‘TJUTJE f — 3 N, Ve ngj

— o miE
r—2DIER

L2EDOBEY A b 2 I'-EEE&E% 1: ........... 22 N | ik
(HEREHEN)

Kﬂh-v S — 2 v._j%?d]
HoigE - o 87 i )
BRER 1SaE - NPOF
AT

1-4 : €= 1000 EEEDOFHIELZE.



B 1-5:

SR (£) CREHFBR (PR, H) OKF.

n FAAIEH

BB ILNEZRM - ATH - Rt - B - EE VO EBHRGEBROES AV TEREINTE
Y, NEIFBOREZHEICRTTNS, COLILGEMBIIDORRELEZRAS-0IZ. BEfRE
TIERRI1-2IZSRTOEBDHAEZEREL., BEMAERROBRFTMZEZT o TS, AEDERITH iz
DOTRNMES =8, ThENDRABEFEIT - DOHRFUEZRL D DLHEN - HECEETED L
DREFENTWNE . F.9DDREBERZEMLI-FAEY 1/ FOMBMLTEREIX. K 1-6 [Z/RLT1=,

R 1-2: BSABCHITIAREREBEORSV\EHAEFE.

EL7E: FEROBHMOAANEEERE | EA HEIL—LOEYIELETH
&
=% < EHOEMBEOBELEE R ii‘fz FAEIL—LEDEL - ERKETS
- KE e s BENREHASTEE - R ERS
SpAS REIVEA] ~ i
—p LEMTREOEREDXEL4RM | 5~10 A ey
e e BRA~ KE-FRE. KEB.KEB.pH, BR
o X2 £275 | =]
KBS K0 T hFI O EIREEE R e [
iy EHMANRYEE-BILTHIFSN |6, 11 BE MERE | ORERIZEYHYRRIDE
ES BEMD N HE R (%2[E) BREOSH - BESGEDR

y EBUVKIBOREEE  KIDEHHOES | 2821 N -

* *; i N =H £3
hIT)LEE Ve B iep THhHTILFED IR 5% 50 6%
FarmE A OE B DIEE DREEE KB ﬁ g";’g** HEL—h EOES - ERSERE
A LS KD & f 48 = e Z;o AIz ;yv-mwﬁﬁawo)ﬂﬂ%%&’é%ﬂ

“ EHLANILTOANBHAU IR _ RihATEOCMESENS D
HBER B SEISVE | \Zyry temiEERE MR

X1: A7 HANBADOE WL (KBRFKRAT) TOHURABRZTOTND, X2:2022 FETHKT,



(28) -

1-6 : FARBROREY A NEER.

2005 FELET —FREN G O TZRET 1 b (B 289 H'F. T UIZIRABEY 1 h2ED) 2R LTS, ()
ROBFSAEY A M, AL SEOHE FEMBIIAYS31E2KRT BfBEINAYS I (CDNTIE 9N
—SEBRDE,

m REETNRT—IE

2005-2022 FEFETIZ, £EOREY A AL T2 EZREWVEEE, T—3RX—R([EFINFT
— 23K 28 B Loz (F1-1), ABEETRE LD T—2ZRAVWTHRITET 21

200
o Z0Ath
280 oF3IE
B a0 mch - AEIEILH
% 200 - o RHAEE)
J?\ 160 1 o AEH
J 20 |
1k
80 |
40 |
0 = 4 :
2005 2010 2015 2020 F

1-7 : BREREOEREINLET—HFOREMHNR (2022 FERFTRESNET—5).

BHABEOT —9 FHEXHRENFEZ EFV\TITONScsd. FEEMTOESTE Uz, TOMICE KRR - 7
RAZ - ATIVHE - IRDIVEE - iBERFAE DT —IWEFEND. FHICDWTEERDSEERNZSRDI &,



B2E : PARLEDTLOHDITE

21 HEY=

EYESHREORKEEREICIEET 50T

YT ERGT S L. HANGREL
BoTW5, 2022 FIChFH-FEU M)A —L
THME-EMSHERNE 15 BFNERE
(COP15) Tld, SEHAMNIMBL N EF 2030 £
EFTOI Va0 B OEMNEEZEZET TR
B - Y bUA—LEMSHRERME] B 2-1)
MPEEIREN, EEABEERKICAIT-1TEIZ &
5L, BUGHEEZAVT., TOEBIKR
PUREE=FIVUT -FHBEL TS ZEAR
Hoht=,

BiREEE, 2ERMICHIFAEY A
WT. BIELLDEZTLOPTNERRE.
ARG EICOVTRIRHAD DEEMICHAN
H5CLTEHBLOEYMSHEOKRREPEL
ZIBIET D LEZEHMELTLS, DI &
(X, BEIAELNEH - T U —ILEHMSH
HEZAIC DT OB AR ERFEA KR O FFEE 1<
HRECEMTHIEEZRLTWLS, 1=FZL
EMEHREDIREE (Status : ) IBED
BiFETREHZELTLDI300. FARKICES S
ENEELEBEER (Pressure : RITAS)
PREMIGERDEHIKR (Response) 1IZDLVT
F. BEEELTWSAET=27ILIZE DL
RAETRIFEAEREFLTULVEGL (B2-2), £
CTC. E2H - E3HEEBRIC, F4H (2018
~2022 FE) AEHE S EXDEHY A FORKR
[ZDUNVT, 2022 EER TERICHRMOAETIKIC
LU CTRIREHT Uy — FAEEEREL, T—
BERELT-, BB, COTUT—FRBEDH
FERDSEEHICREL.

KEYFEEDREBTIE,

ZARMEICD VT OIS

2030 £IY>3a>y
HEREMFEZIRMLDOD EMSHREZRETDELDIC
FrRrRERAZ THIAT 3L, BUCEREROFIANSELS
FBONIEN BT RECDZHR T BECLD WERRENM
FERERRMHIDILICED. A4 LHEROs(CBAZBIEHE
[CREFEDICEMSHREDIREZILORESEIHOER
ROTEEED

2030F5—7 YN ERICIBNETITE)
(MEMSEREADBREDME  (3)FhE: ERIEDY —)LERRE

() N2 DFENERZIND

13 5BEERANDT Y
R EFECD (ABS)

2-1: B - > MUA-ILENZHRERETETS N
2030 £FTOEE.

IBEEORBRAE g
Ck)iEE

y SERO7 b
MEICKVIEE

E 2-2: Bt AE (BF=EH) tﬁﬁ%ﬁ?zb‘— ~RAE
(5 F(C—ERHE) DRFDOEIZE.

B -T2 MU —ILAEYSHEERBOERRKEOTMIZ L Y KECER

TEDHELD. CORMD 2030 F2—45v MMIHhHE T, BMAENLIBETEZLEMSHRMEDEILLE

@A (Status).

EMEZHEEDEBEER (Pressure) LHREXIGEDIRIK - 16 (Response) IR L=k

T, BRICAFHBOFHMLGIER - HHREREL. BATBREEELEL (R2-1),



R 2-1: BAMED X LHTEAULZBSFHEDREI L181R.

SPEOD AR

EECLTERALET—57

1. EMZHREADBRZRST

/__-E%élz’%\imo) Ffﬁ%':c’:éiﬁ*'ﬁ%ﬁﬂ:@ﬁﬁ 7 %ﬁ%h'@@ﬁ;ﬁ%ﬁ%@ﬁfg
k- (LI 1 | Eetos BB 3EROBE | B |BLEsEORTEE
B9 SRR REHEA OISR 7 |&UroREEEERR
BB DIERIEDIE 7 |1e- B WIS F 2 OIEEY
;ﬁ? mggg - 4 Bith S| | DIESFEDBAEE T A X B |8 W& 73 OB/ B
ICDWTOEIAE RE BB EEYDOEGHIZHRE R
EYSREOEENARLORVES | 7 |A0E/ CRNSROREDRYEH EE
22 g | R | semiE - A SRIBILE D - (B
SREDRARS > |V < DD DB DR RS
E?ﬁfﬂ*ﬂ@@ 6  |srmErmalLYd EREDEE $EiEmL
sy e 7 | &Y N TOESHORREBDEE
%**ﬁ@%l‘%u‘i‘@ lﬁiﬂ@%’j’ﬁ'{k/ﬂ ﬁ ﬁl&%J{%uxEIEn-I-E@%E%iR
DRI 7 |kEORERE B | LKA GEIRIE - pH- K- BRI
i SEEBORR & | BAOTIREOHS
R Son 8 |SEMGILENONT ENEH | B |@ARFIVEONH ALVEDENHS
SEEEADESE ietEmL
I A BORIEDIRE 7 |BESFOBRE- BRTROEE
DENEYIO ey -
MEfLp e 4 |#E0E EREEOSEDEN B | T ER SR EEMOLIRR
HEHIEORY AR 7 |89 o BEERFEHORR
FREDRED OI2E & | FRERRERS RS
. SHDBEDERRVEDRE 7 [onnaEss I snHOEES
DA R 4 B |1/ S U N DR E - REARE
S48 Ty ENRIED
REDRR i O 7 |1 vy ongsormEasomRRtR
B EEOEHAR & | BB EHEOETRR

2. Frst Al g FIR R ORI EE Y (S

FBDANRDZ—R%EimIZT

FRET—EZD

FREART—ERICEDYDRVEDES -

Fréc) 9 |:min 7 [ROEBOEBIRR. V< DD DEEDFIFBRR
ERNEEDEDRR 7 |{BESEOHHERL. RSB ORE
NI K T SRR B [1032 IOESER ST S EOBIARHER
EMEDENIC &5 KDRUBATEICHIFS BEOBA B | PHATIVEOIRAE. K5 )LEDERE
RMERROELD 10 — — ‘_
e TSN UMD 7 | TSN D URNASEITL T\ RO EREEIS
7

NS UTAPICEBREEEDENE

NIV TAPICLDEEERZFDEBINR

SREZEDIY AR 7 | SR EROKE- M EDEREEIS

3. ElEERMEDT=H DY — I EfRRE
i%%ﬁEL
Na-10)% " 18,19 |WE1% - REDBRARKR 7 | RO BHIC S (T RBIBRER TN T B3 e
5231 JtJT'r 7

1,19  |RL2EOEE 7 | U CASHDRLSHENEE
g%iglﬁ‘g\fg{é 19 |R&EEENREULESES 7 |REZIED D DBIRS - HEIE DERARR
SERORR 20 |[CHEEME- RITOBEORVERRR | 7 | ST N COGRNIEBOREDEEDEE

21 | BT —sOBREIAR 7 [ BEOZMEET—5. KEZEOMENRAOEE

X1 B EVRIA—ILEY SRR 2030359 Tk
X2 IEEER. R EMSHILE/ ERRT—E R F I REMITR
X3 AFIDESIET—IV—RERT R RMRAEICLVEELEZT—5. 7

RIE

KT T-NREDT 5. i BEOREER




2-2 ZEOEMEINEDLERDGE

BMRETIE. KFEOREY A FELFRATEELTVWSO, TRIZCKDRI VT4 7EEH
ERGETHEMICHAEMAZ . BT LIBRODEHBILOLAKBRERBRLTVS EFRELGL, £
EDHREY M bAEDELSLGRHHEL > TRESNTVWEIMNZIRIET 5 LIE, Gon-REKRREN
L2ENEMBIIDBRREOERICTOVWTCHMI S LTEETHS. £ T, BEFAEY 1 Lt
BREHrL A, BARREREZENE LETREFBOERECOVTEEL, KRZEIE
[CEELT=, Ff-. TORIC, REENMAH LE-BEHEBLA v O a*OBXROELEK (BEES) &
DLEEHIToT=,

XEBEMBILA vy abE:BLrE2RA v a2 #10 kn BADETF) ITREI RIS, ZRMOE
- BHASECELEOTND AV 2D E, FYBRFICIT, REEERICENT, 2t EEER
E2-3), ZRER HBEBRE 4 -5). ZRM BEBRET7 L. 8D53bV 4 - hVHFN)

SEEEN 50 WU EEEHDHTEY. ™D, 83D2DS56DLHLEL2DDEZREZEL AV aD L
(3RiEA, 2009),

2-3 BEREHRDFEBEVLRRCOVNWTDEDFTLOHTGE

LEREOE=2) VITRAEZETS LTI, T2 OWECEN. AL (T TIEERL. ZORERK
HIZHBRT O EDNERICEELLG D, HICEMAERL, HEBOTMENTARE LY O BEME LD
RixEEd TMRAEI £LT, 2EOTRAZELHALLGNSERLTETHEY . AEELDE
HEEROBEL, ABFEOH—PEFA—a iR L, RERFHAOREELR EDFBNRLE
A AN

T CAREETE. BEHAETOBEDOEHFKRICHANDEBIZONT. BE S ERDFREOCKE -
EFRRICOVWTEHE T & &b, TRICKAHAERR - AERFBOFREHIOLVTHEYFL
. E5EIZFER LT,



35 . ZEOBMBIICHITSREY A bOIFHE
AR, SENME< AOBEORMEMRICZ<AHLTNS

FEYA FOBFHEERAOHNZTE-HIZ, B4 FOTHOEZES. ERAE. AOBEEXRD. 0
HESMRREZEHBLA Y272 ExeEeEL: (B3-1), AEY A I, B 2EK0EME
WAy 21K ELBRTSHE, FUESHNEL., ERAENELS. AOFBENASWEFRICRE>THFL
TlLVv=,

FEgEs FHEREAEE . AO@mEx
(m) (=) (/km?}
4000 45 35000
B BihiEEY A b . .
500 , 40 . 30000 =
B BB A a2 e 35 -
3000
= Etek 20 25000
2500
25 20000
2000 » H
. 20 15000 3 :
1500 ; i - $
1000 1 10 Sl z :
500 5 5000 i
. -L ____ I Gl k]
FHESOHEESTH FHYEHAEOHEST AOFEECOHE ST
100% 100% 100%
0% 90% [0%
80% 80% 80%
70% I 70% 70%
s o |
50% so%
40% - 40% 1
30% 30%
20% - 20%
10% 10%
% 0%
(m) I P Y I ]
/f’aé\,@ R,«a&@ ,@6&,@&6\,@{é'&iw‘;‘:@“g " O L S o TS S F S “ﬂ"@@# n&“’@(’ km2)

3-1: BHEREY A & - KEQBEMEL - BADE L2 ADMRRSADOLMFIADE.

BB Xy a, BE2EDT—4F(F 1km U5 3RA Y S 1 RETOHIES. FHERAEE. AOZEZRDH
ED. LERONE, BOTFHERL. TROMEG. SHESMR (HEE, Xy>182X9) 2X7.

%1 : B#EEEY A b~ - BE2AOAOZEEG 2015 FEDFT -4, BB Xy S 1D AOEE(E 2010 FREDT—
FICED<,

%2 B#IEBIIXA WS 2 ([CDVWTIE, 9R—ZHESBOT &,

10



AEMEIHRICKDEREFENERETHD

BEMRBEDO—MY A FIEENSRF L. EMENEFN TV S5 G0—RUGEHBELLY
1. BESOCREBELGCEOTREFFNERIITONTVWSEANS N EEZ OGNS, £CT, F4HNDE
HWERAEY A FERMRICRREEHT O 7—FREZERELEZECS GIREDEEBIZONTIX 128 R—2
ZR), ARFPLUNMEE -2 ITRT EBYRLKGRETINTOATNS Z ENTh, o1,

WIVTAPICLEBREEE BREFHEPETES
5y #eiED
: 7 (N= 168) 3
¢ S R -
KEOHE -

b £ L0400
(N=148)

AnBoEa
(N= 86)

39

HiOEE
(N=191)

0 25 50 75 100 ]

EREHPERFED EHRE -
i D%

{#5l(N= 168)
: BELUSNOR 21

25 50 75 100 FHRLLOH I
B0 - | 17
HET(N= 168)

R BER
(N= 167)

Zite-HeE A :
" 1 28 - it I
—— 2 #EI(N= 168)
(N=168) | 0 25 50 75 100
0 25 75 100 T4 MEEIE %

Y4 I‘ﬂ?gﬂ‘é%
M52 W EtES WEL - F§

3-2: fAEY A FTRAESTN TV I RLFHOEMR L TORERR(CET D7 > — MABEDER.

238 1 hDSE. EENESNIZ 168 U+ b SDEEHER (BIFR 71%) (CEDL, FRBICHIST DR

BEHT7 20— MEEDBRES(E. RS2 7 4 PICLDREEE] (FENS. No5. 8. 12, 14, [EERMAH|

PERBRESN] (E Nol7. 22-1~6. EBER] (I No37. 38, MREFHEEITHAS ] (F No27. 29, 28, R

2DfHDEE] (F No30. 31, 26, 40, 41 &R9, /\—DHERFEZELET A MMZERY.

W %3 W EES W GL - R

SEOEMBINDOPTODHREY 1 bOAIEDT

BEEY M L. 2 E L TERSEOBHTERBICHF>THHLTLESLOD., ETOHEFRIC
FEYA MHABRESA TSI EEL L, BRADOHRIZRONLBEMBINZHHIBEFIRRT I THRE
ENTWEHEWVWRS, —AT, —BRHGEMBINEERT 5 EMRICEDHRAGTFHINEAICTHOAT
WHEBEShDEMD. KFYBKDALAEDLERTE. BREDINHLDIGHE LTERRBHT
RESTONTWDEEZ OGNS, T, BEHMBIUTOTRFEDIIZ DM THICEMSHRMEARIFIC
Ri=hTWD (Bl HFALBEEOBEYIER - EFL TS, R LERENKSARLND) B
AEENPT . AYSHEOREDERN O LEZENTVEIIA S VAIREELH D,

11



545 . BihBILDOAENSRTEDIIR
41 BMBICER - £5T SEONTHURTEY 1 FOBEROI
(1) 2EOREY A MTERHESNICEMIEE

2022 FEFTICRETERIN-AERICK T, &5 4,382 (5 LIEKIE 3,867 F8) DEMIEN G
fFEhtz, MERIZHEY 3,881 78 (S H7EKIES 383 F8). B¥E 286718 (S HLIEEIE 277 FE). F 3 7% 181
B (SLAEXRMEI1807E), MELFE287 (SHERE21 1) (ELRXIHF - aYEVHEEIZEAENA
BEL) L. REBAEBICBVLVTERINTWVS6/ (AVRIXI H¥UORIIL AL TEREIL,
ZHRUTFAAIN - XIF7HAIN-TIT7HHIN) THD, ChIEBRTERBSINTVDERED
Sh, HEMOD 48%. BFED 43%, F 3 VD S6%CHT-SH (F4-1%1,2,3), £f-. BROL Y FUYR K

(IRIEA, 2020a) [CHBEIN-LBEHOS . EYD 10%. SEED 32%, F 305D 0% L EHEAE
[CHEVWTEREINT, BROELIO K —EBTHHAEY A MIHBWVT EMHETIN YA+, BET
12654 b, FaUETIOHA b)), ELOAEXREPLY FY R MBEENEHR I LMD, Bifh
FEYA FMIEVEHRHEDETETHY . RELEELGHEBTHDI Z LHAROTREINT,

F1PENSE 4TI TOLATHM (2005 F£~2022 ) IZH+5. EWHE - BE - FavEOERE
Y4 FOFEHEREROEEIMEIEA-1DELY THD, FHMIZILMEYIL 168.57 (= LeRAE
YA FTRENRELO>TWDEHOA) . BFE23.3F&. Fa305E 3.9 BHRAEY A FTRESH
1=
R 4-1: BIRETRERINEZEY - BE - FaOHOLEH., HARENOBRESERUVL Y RUXR MEEITEHR & DL

B C LR id v KD MBI
HEE LR igizﬁ f}iﬁﬁ f;‘gﬁi HOWS  WRERE  GASE BARE BARR  %eR e
s EE(A) (A/B) % . (B) (IA+IB+1I) 1AM 1B JHE ] fald R

ki | 3881 3383 #148% 498 #7000 ! 179 (10%) 12 (2%) 39 (8%) 128 (17%) 75 (25%) 1 (3%)

=1 286 277 43% 9 645%? 31 (32%)  3(13%) 11(35%) 17 (40%) 16 (73%) 4 (24%)

Faom 181 180 56% 1 323%3 20 (40%)  7(41%) 7 (41%)  6(38%) 12 (11%) O (0%)

Ly RUZX MEEED () ROBEE. BADL Y RUX K~ (RiFEE, 2020a) OFZFHTITY —ORBRICEDHDEEZ
RUTWD, T—YRHOSOIZAEY A ~ (1E¥ =159, B#=126. FIVH=76) (CHITD. AERREIMNBREL
IREXE (B—Y- bA) BULOEHREET.

X1 RIBAL Y RUX S 2020 B#EfEHER (RIFA, 2020a) £LDEIA. X2 : HAREER WEE S8R (HARF
=, 2023) KD5IA. X3 : BAROFIDVRDSHRIEDHKDIIE EBH (KH, 2010) KD5IA.

mﬁﬁ% (BEXRRENRIEE) - Bs : FI3uMm
i N=127] . — N=98|. [y N=57
L 30 30
H L. K B 0 BR
ﬁ 20 20 —| " | ‘
BE 10 _ | 10 ‘ —— ‘
’ . = . e l

THRGER
B 4-1 : SEEYA MCBIF 3\ ED 1 £557= D OTFIIRIRTEL.

% 1 HIH'55E 4 B TOERATHIME (2005~2022 ) ([CDWT. ENTNDRBY 1 ~ (RIEHZNT
YURABSEE 5 Ll L) TRBSNIERDEBEF DI SEIRE T RO THEDMZEIER Uz, 2. fEniE
[CDVWTIE 15 R—>HSBO L,

12



(2) &DMHEBFOFEICHRIELNOIABE G

ARRIEHCEMBEGRTER SN TE Y., HIZEEFENE T 3 VEOEROESHKRIEICEDEE
EENAR oS (LR - iEiD, 2001) A&, HEHEMNLCREFEOREICEENENNEDL SIS
BBELEDTLWANZHANDILILEETHS, BEMRETEHRMEERE L THLTWSERICEAL.
WY - BE - FavEIIONT., EREY A FTRESHEIEVOERER N REH. RERUT 3
VHEDREFEROBEFRERNT Lz, TORR. AREVETF IaVELEORMICOAEDHERFREAED
N SARIEYOREFRYTIISE - FavELLAEBRRERO OGN0z (R4-2), ShiL. F3
DVETREYRYBICHENEREZFRAT IENE . £FRITHITLHELOHEY & DEEMGEFRIENE
W—AT. REEIBFEDEV~DEREFENB BN EHEZIbND,

40 60
.} o Rz = 0.5304
& 5 o,
o] : =
e ° [ ] ' [ m 40
s oy, e
ik 20 ...’ e® & 30
e ® s ® D
= ® m 20
= 10 & )
& 10
) N=66 ) N=40
0 100 200 300 0 100 200 300
EXREMOEE TERIEMOFEL
40 60
& °® y 50 e © ° .
30 ®
g ..f .. ® . L 8 @ 40 ‘s ¢ %
ﬂzo “#...‘ ™ 930 .. ® . e®
g o‘*:‘.: ® g L e
= @ m 20 o
B 10 ) L)
B 10
) N=66 . N=40
20 40 60 80 20 40 60 80
S EHEM DT SRABYVIDIES

4-2: HEMER - F3 VMOTIIRES & DHEBIRR.

BREWING. B bOHFRBOTIIE (56 1H~5E 45 1 2005~2022 F) ZAL).

B

5 £ ETHD. 1EMIEEEREEE(FEYREF I VEEEISTATL TV YA hDFT—SFDHEFL)
oo RRPEYIDIEICDVNTIE. 15 R—ZESBD &,

13



4-2 BEEBEIDENZSFRIEDRENZZE(LEEDER
(1) BSHEE B

ERIENMRUF 3 VDL HESRD VLY. ERESHADSE SCIREFEDIREL LTV
SEAHERHENE. HBEEEHNEVNFI IR - BEDSS5. ENEN33% - 15%0D
E (A FESTEYPRZIAFE) ORREFET. £/ 3.5%U LORIPETH O,
Chi3, BR2EACOVWTZOHEANHETEIESIES, RIFEEAL Y RUX MNOHIERED
1D&FIZUSIHBIE™  [CHNT B IFETHO . HICEMPER, Btk a0
FERRECER - £5 I S3EORMARDRE - FI DM - D3 DB THIELT
Wiz,

AMBHRMEDIRE - BILERTHEIRE LT TFERBEY 27 - TRBEEXC - F a7 - RWAES
DEFER RV, TEREHE - FavEOAEREKRYK. ARMELEOSHERZHERE ) 2RV,
TR, RHRERTIIEREY - FaVETOORD LTV S ERAERENS—A T, EXKEHE -
ARBAECEIBEELLERIRE SN AN o1z, SEEREKRRTEIEHEZEEL. AXBET
B, EERBEETEML TODERATENTz, FaVETRERMNGRELZLEIROOoNGEMN o1

(R 4-3. & 4-4),

BEMRETREINLFaIVEIBIEDNS S, HBRBEMEVIEZIRLV: 103 78 (ZECERERD 57%:
HIREE (A b xF) N0EULET, NOEFK T U LOREN 15 EHULHDHTE) OEFRKDRE
FEEICEBRTDHE. 103EDSH 347 (33%) DEFEEBIT. FM 3. 5%LUEERRITHED L TL
fzo ChFE, BEARITOVWTCOMERAETEFESHA, BEALY FUX FOHEEED—DZEIET-
LS 2HIEXICHET HIFETH o= (B4-5, F%B). COMEDPIZF, (FEVDEEY, D
N/ AFAV, EATFIV. THETNEDHEICRONSF IavENSHEFEN TV, EHIC,
BB TR IN-BE28060EDS 5. HREEMEVEZRRUV= 106 72 (£EHFEHRD 37%) DOfE
FHEOBRFELICEBTHE. 1067 D55 1678 (15%) DIEHFMEAREIT, £/ 3. 5% E & RFITH
DLTWV =, ChiF, B2AIZOVTIOMERANETEFESES. REEAL Y FUX FOHIERED—
DEMmELD ABIE* [CHET HEETH27 (B4-5, KA, D16 EDOHRICE, RXAPKF
ARMRFR 270 E€F LA NUBEFRIZHAONDIBELEENT LMV, SEID 2022 FEFET
DIERESEFFD 2017 FEFTOERBEBREOHESHTZLHET 5. BEIBARKIBREENAT A
FTADE, $HLLEFRBNBD LIZEHESNDEICONT, TOEKRVEEA S FaTL YEML
THEY (H7E 23% (21/91) >%5[E 39% (41/106)). #IZ. BAEAYELY (-3.5%~ O%/&F) EOEHKRV
ZIEMNEEZITEML TULV= (RTRIQY% (8/91) >5[ 24% (25/106)), —AT. F 3 VHEDERKIERE
DEEFFIESEFEIFEFERALETH>T- (B4-5), 51T, BHFAERICMRATE=2 ") > T4 k1000
BN ERREOT -2 ZRAVTARRREANICEFTZT o ER. FRICERTHSREXEMT 5—7A.
RAXAPENYGZEDEMPEMG EATHRREICERT2BENBEMEMICHY . ChdDBFDICIE.
EERZESN-EMBEILOBMORIEEE GhikEEL) Ao TLHEEEMATS = ([BOX1] &
fB). &% [BOX1] [chnA. F 34 [BOX2] &+#EY [BOX3] [2DWLWTH, £R - AFRERITHEBIER
ZEMLEER. AMEOESENMERICH S, FLEFEBEAZBHONGEN—AT, ZHOER, i

14




T EEZBURMMMEDOENBED L TOSERATREN, ChIFBE - FavE - YOI EHTHE

LTWB I Ennh otz

X1 EEELY KU FOHEREOD EOIZ, B% 10 £ME L 3RO EL SARVHMT, 805LLE (A
1 TAK). 5045t (1BEE). 30%E (IE) BAKAHADLTNSZ EABFLNTNS, 1L, SAOHE
FEZE Y54 k1000 DAEBYA MR- HBRTHH LMD, SADKRREOAT, 2EEHRET HBHE
HLYRURKMIBITE2INODEDATI ) —HRETESEHDTTIEEL,

X2 SHEYA FTRENRERL HoTLDE (EATWENRER) OAEEHL. ¥4 FCE>TRERLTUE
WSS, A RE - ATV Y THRBRUAKOBIZEAN L,

X3 K - AROEBL. BEEM (1) 10 R—SEBH,

X4 BEAEE. BEBMLEYOSHEFETHY . BEEOREL LTECGERSATE , —AT, BISEET
HREEESEEMOIEE LTHES GV ENSHELHY (hB, 2019 . TOERECIEET ZBENH S,
£= 1000 BHBETIL. 5156 BHFHROIEIED, BERTTEOREZEEHL T FETH S,

TERHEW FauE"

-~ =] L ERRE= -0.00024 -~ w | L EBR %= 0. 00124
ﬂ < EfFfR#E= -0.003 ﬂ = EfR{E %= -0. 003
B - R |
& e & o |
I - m -
i3 s i3 w
oo o B S |
o is ® 7 "
% il ﬁ HRE 0.3 4/F % . N BEE -0.3 WE
ﬁl'ﬂ . . : ﬁl'ﬂ T T T ] T

TEREM (SE5EH) EREAT CARUFPALIFID)
§ S BETE BHELT § ) REZE BRHzhT
R | ‘!: II ‘ ." .’:.III R (=] % % I.At. "II.'. !
€ o € 21 /NZ8
I L2 i =
B Vi B’ <
ﬂl 7= f m =) ¥
i ? \ iy v
= - S '
W o \ .
ﬁ T ﬁ od T T T I
m | | I m !
L [T 2005 2010 2015 2020

2010 2015 2020

4-3 : ENWHF(CHB T I ERERBEBOSREY 1 FOEFZE/L.

BOMFVWEITNREENENDORET 1 hTOREZR(EZRL. KRVOEREBDEREIZEDRETT 1 MMIHIFTS 2022 F
FTCOMEMERT, IS ITINDOAE FOHEEE. BIFEFREETICEHELUR 1 EHl DDISRERRT ., fBF(Chlzo T,
ZRBEH A hTORBLEH=E REEEALOE) WRBERMG GARESORTERENVRAEY 1 hOREEMS) DiEL. #
EMRYEE ICEERRE (EERMHSEIBLE. ABRRBRINRIVRE) BEEB L C—RIEEIZESETIL BLF.
GLMM &WS) ZAHWVWTERL. [2EDABY A LNV TEMSHERERZCIESRERENE D TN ZHRaTHIR
EFUIORTIBREVTHRIELUE ([A%E] EREDHDIED), AXHDOREKC [BERL BmEEINT ] S5E#H
LIEBDE. BNZNDOFRAEEONRICKT U AIC ZHWTCEHEL T, BRE:HEoE,N > EHEETILIC FABEEE
(FREEE | OHBPEHNESENLDH e EEZRUL TS, FHRECDVWTIIBERODSEZENZSBD &,
XF I DAL, BUEREANBREA (CKDNFEPERNFEN MR E(CEEL TS —AT. BRICHHILALT
WBEHESNDIEEDD. XFINEH LD, HFRBEEEREEXBITE T (CHFTEITD TL\D,

15



CIREEBCGREF)

H

AEHRRAR(ARE)

1.0

0.5

-1.5 =1.0 0.5 0.0

2

1

0

5 <4 =3 =2 <

EREH (F5EM)

I\

(L ERFH= -0.00028
| EfRRE- -0.012

HEE 1.2 ﬁ:j-’ﬂi |

T
2005

TERBEIE SRU7ZI9FED)

T
2010

I
2015

2020

HRAE{LERFH= 6e-04

I fd= 0 032

| &

A

HHE 3.3 WE

2005

T
2010

I
2015

2020

Favs

BEELE RUIAT

-0.500 0.5 1.0 1.5

CEREEICGREF)

X

o
=

T T I
2005 2010 2015 2020

4-4 : ENWHB(CHB I LBOSHEREGBI IS
FHERBAEDOREY 1 FOEFZE/L.

BOMVWEIFNREZNTNORATY 1 FTORERLE
FZU. KWEEDERIIEEDOREBY 1 MBS 2022 F
EFXTOMEBZRT . J S INDE FOFIE. Bl)F 7%
TICSTEUR 1 EHEDDEREEZRI . IS IDEHFI
FERDFEICDVWTIER 4-3 ERIU. FBFTOFERRTEIC
DVWTIFERDSEERZSHBD &,

16



25

20

15

10

10

BRELY FUZ MEREA (MO REE) X

4-5: FI3 U - BREICHITS 1 F£H7= D OEFLIERRFI DES.

F I UHDOEFLIBHRDHEED T

2008-20174
(B2~ 3 1)

o

2008-20224
(B2~ 41)

2
%

-32.4% ~ -28
-28.9% ~ -25
-25.4% ~ -21
-21.9% ~ -18
-18.4% ~ -14.87%
-14.87% ~ -10.2%
-10.2% ~ -6.7%

-6.7% ~ -3.5%

-3.5% ~ 0%
mHstEny

0% ~ 3.5%
3.5% ~ 7%

Redlist 2018HFJU—
HIA
mIs
om
m AR

1 AR

m R L (HGETE)

| Ml

Redlist 2020057 JU—
HIA |
| iR

[ HERAS AR

[ T2
mENSL (EEE)

1

7% ~ 10.5%
24.5%=

10.5% ~ 14%
14% ~ 17.5%

17.5% ~ 21%
21% ~ 24.5%

25

20

15

10

RIRE LY FUZ MERA (BLRER) X

<-21.9%

-21.9% ~ -18.4%
-18.4% ~ -14.87%

BFEBIERE (%/5F)

XSEIDEREBIMFE Y 1 MR EER THDed. EEZHNREIDIRFEEL v RURXKCHITDINSDIE
DAFTY—DRETEBDIT TR,

SRDEMAEIE R DHEE N

3
i
(=]
-
L}
2
g
M~
ta
<+
-
'

-10.2% ~ -6.7%
-6.7% ~ -3.5%

IB I

-3.5% ~ 0%
iigmiEhy

0% ~ 3.5%
3.5% ~ 7%
7% ~ 10.5%

10.5% ~ 14%

Redlist 2018hFJU—
BIA
1B

iR
an

o MR AT

o MIERE

m BRRL ()

Redlist 2020 FIU—
HIA

=R L (R

a

14% ~ 17.5%
24.5%=

17.5% ~ 21%
21% ~ 24.5%

AT SRAE(FHIREEL (U MEIXE) A 30 B LT, D, EAEER 1 U EDEEFEN 15 B EH2ESL. H
SRR DRVESRRIN LTz, BB TR\BRUCAEDSS5F 3 DM TEE 28~ 38X 51% (87/172718).
2~ 4 HA(L 57% (103/181 #&) . BAE T35 2 HA~55 3 HA(3 38% (91/241 7&) . 5 2 HA~EE 4 HAIL 37%

(106/286 1&) DIFEZMMFTUIZ. ZEOERIBIERE (. EEDORFEY A+ M TERNMEFRERNELC TS
WVEfETHI(CAREE U CHEE B2 3R, IBIRNMIRH NN o2& (d BRIk TN T | EREUEST LI GFl
REETTTEC DV TIFERDSEENZSRD L), =5I1C. RIFAL Y RUX MDRDREENS 1 FH1
DOFPRCBEL TEMPABORR LR UL (RE REIER I ARR=-14.87 %UT. B&  EREIEIB
F=-6.7 %LU, &EE : ERFEEIR=-3.5 %UTF).

FATERSHA

s |

(N=198)
38
(N=119)

44
(N= 168)

L -
I s 2
0 25 50 75
YA FYEISY%
W &3 0 stEs sl | Re

100

4-6 : U1 FADENMZHREOREZERNZBNE U GAEFEUND) EBEDORIERSL.

52 HANSEE 4 BIDZENTND 5 FRICDVTOEMHRRZEIZRUTC. RIRRFT7 >0 — MNIEOBRES
No26 [CHIET D, /\—DEEREZELIZY A hMERT .

17



[BOX1 : B PREIIDEHARRBIEE DRRRF ~[UREE) - EEME.
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