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£,
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2.1 BREHDIIRE - £AERIFH. HFHAE. E=FU T

2.1.1 ERIFHRDOETR

Rl SR K T d DB s ZIBICOWTITEE RS TH D Z B AEEEICH
T HRRA - WFFEDED AL (B ROKEERBR ISR E AL EMTJE AT I 2000 %), A ) =2
WZOWTIEIA R EBREORMR(LUE 2011), FEFBIFR GBFIEH> 2015) 52 BE9 5 4
ROEENDH D, LIzR-oT4aET 5,

LR 2R 3R 45 bR
FMATES EORITEDH | U R 7 =Rl | BUGBLINIC K D RRIIT — 2 o4k
LR SN MTE 21 | 2R TS D18 | IRt 7T /TS A2 T
B % N5 LT OIEHRD M > TV D

212 BRIZHREDE

YR CITAERRET U o 71T 2 RIEREF CTh 208, MHFRE L VAR
JRICET 2 AN E MR - ZEHEIROFAEMIC &> TEHRICEE S KR, %SO
PEBRBE OEBAHE STV D (B 2021a, —EE 2021), L7eRN->T48ET 5,

18 25 3 455 5
RS R HHFBRESARERIZOW | IFEREXARERIC | HFREE =4V v
Fhifi X T THEOHY « REMMIZH | B9 2 80 Offids | /RL-ERET Y v
RN BENEEINTND DEHFNCE S | 7 A TRER A
NQAY D SN TV 5

213 BEFEFEZEL-E=R2) VYT

MERTHEIZ A D ATBHERS I & 0 B - iSEREU] - EDIE RS ITHE S Ak Sh
TWD 3, RIECIREMFMRICET 2 HHRII TGO THaRned 3 e T 5,

1 25 3AL 408 5
liESERIpE IRIECIRIEWII R | IRIECTRIEMAIER S | 32 18 U CIERRBECE
& ff 3 FIZOWTHIDH | ICB L TREMD D | lBROREBEE=4 ) 7
gLt IRIEMAZIERATRE | 2 Y OFFHEZIL | TS DR H Y | NESH
720 ThD EARETH D BEIZSHARETH S

2.2 EIRsiRIETRE

221 BEFRE
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HHDDHEITFA T ~A DU & LTCAFZIT- T,
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~A T OB EIESBnsy 22 L, BIAIEHEIMNCH D 00, BREAENCED
NN EZ B, A DT IDOWRBEICEEELZIT TS EIEE IV, F
oo IE YT AT AN « WMERICH Y . 4 HF T L OBESEMRITKRE S
R, PLENG, 48T 5,

AT AR LR A

~A T U(KVLERBE) &2 7 FA T ORHEREE) TIXEWREEN 23 i Tk
D, ZOFRERITIUTDO LB TH S,

s A U VKVERRE - EIRETREM & 197645 LI OB RsE 25 A V=T
2 —= 7 VPAIZ L W EIREHETE 21T > 7245 . 2019481 fa B i K Frpe AL pE &
(MSY) % 2L T = 5B B/KHE(SBmsy)# LRl > Tk | BlAEOE AIL5TSF
(2015~2019) DHER 2> B HIIN & HIlkr S 7= ilEDs 2021), F72. 201940
JEIEIIMSY 2 EBL DI L RFEEE & o> T D, 728, SBmsylX 5 F124-3 A
WA S 7 TEBELVEE S 1T B3 D PR RIS ICB W CTIRE SN A E
BRSO THE SN TH 5,

C BT FA T RIPEREE - ACHEE KRR, REEIL X~ XA B T D

19784 LI OB 8 RENC LS < ak— METIC L W HEE LEEBAEN S,
20194 BULE O EPFUKEITARAL . EIRE A I3 &l S iz, BUIR O i
WA, 20266E OB RE AR, WP RIBICED TS & FRISA T
LR TFIEA 2021),

UEDEBY, ~A TV KEEREOEHIREI T A & SBmsy & 2, Fcill 54
Mo AIXHIMER CTH V. EIREOHEIMETIZ201 0 LA HFED TV Dl
MED 2021), LU, AREEO PRI AR & — L O HIERHIAR O K
FEARRRMEE OIS U — A7 M EBRT 5 2 &3 510 TE Y (Kawasaki

1992, Klyashtorin 1998, Chavez et al. 2003), - /17~ Z OEhA N G- 2 25 2T D T
REMEZBZDOND, BHETTATVRKEEREAZOWD TIEPURIEDEAL « 6
DTHY . A T TEREICEFRENMER L TWD Z LD, 2K 5 54 BR AN
BTV DT, E2, BE I TFA UL ORFEECOWT HEELSENCL S
B AN PR S U C W D (Takasuka et al. 2008, K FiEh» 2021), LA LS, A7)
IO L > THRPE N2 HEEEIRE IR/ WEE X AREERT D,
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222 REIFRAE
RO E MO EIRE R T DIREEIIAHTH L8, ~ 7 T IFRDOLV T 7 7L
Z(DNZ ) ZIRBEHM MM L LT CA Rl 217 - 7=,

PRI SIRE | ROV E

FEAM SR | (S - s

R SRR | ~ T

FHIEE &S | 2.2.2

A IE H TREIE R~ D B

FEAMAT S S | B 3
FAFERE )
R - YA KRR
oy AT
Z DA,

PRI SE | ~ 7 L - ST CRAFE L TV D REE T2 WS, Ykl COEJR
B AINDIRETHDLZ Enb3bEd 5,

FHIARMLEEM | ~ 77 = (G- =08) ITE A TOI TR . ZOMEIIUTO LB TH
Do
c T IFES - SIS - 19894ELAME D/ NRIEE N X TR EE (LI, /INEE) DCPUEDFR
A BEIROKUEITARAL, Bhmidsid & Hr S vz BENIED> 2021),
<~ 7S AFE - ZINEIX. ANENSRELTZLV T M7 s LA (DORFR) INBNT
EELTHE LIRESNARETH Y . ONZFIORHEENZE 2 DERICH kT
LB - =B COEIREN S < 72 DA H D BENIED 2021), L7=23-> TH
DEEL O~ T F TRROEPFIRREIZFES - =3B TOMOEMOIRIEN & ORRRE
B L TWENEESTLK ARHATH LM, BIRIRENRESNIRETHDL L %
ZF3RET 5,

1A 25 3 45 55,

A A 52 | (REIERI RO I | IREIER AR | IREIER RO S | JREIER RO
i C&E 7 | BIRIRIES WD | JRIRIEDS WA D (CEIRIRIES Y | (B BIE IR I
VY ZHEEND, PSA | BEND, PSAICEBW | FITE R, | L0, JREREX
WCBWTERZED Y | TEEED U R 7 (3| PSAICE W TERE GRICERE
A7 PREIICE | GEICERVD, EBEEE 0 27 13RS, | KT S W EE
<, EEANRES | PBREINIENDE| ERENRESN | TRELCH
nNamENEEND | GEhD AT EENRW | D LHTE D

2.2.3 HmIE

RELA DR E LICAERSEERE O 5 B Sl Sk & oM \E T 5/ IT, T A Y
SHAL VNV, THT VX, AT T RNTEAT VX, 7ayI~ghx vasF
KU, AT alETA ~NTTF, Avunrs X, AF370%y, arvy e AUT
HDH, ZHHAEMTHONWTPSA TY ZZFHI L7cb DA K 2.2.3a, T ORI E 72 54
FESEZ L O bONRFK223b THDH, &L L TEREBOBRIT/ N NESWEZZ O
HTEMBARETD,
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2. 2. 3a AV FEOPSARHAM S R

Il REY P(LEFEHE, Productivity) 237 S(BZ1E, Susceptibiliity) RI7 PSAFHTi#ER
o H a oo L 3 ) @ =
mamE  wwme Db %ﬁ E % % % % % % Euﬁ;i EE éﬁ gﬂ %m E«Eé P voms
223 |THVIHA FHBY 3 3 2 2 2 2 2 229 2 1 1 1 1.19 258 L
223 [YLLF HHEY 1 1 3 1 1 3 3 1.86 1 1 1 1 1.00 211 EL
223 |THTLUX iR 1 1 3 1 1 3 3 186 1 1 1 1 1.00 211 {EL
223 |HITRTATILX | HHBY 1 1 3 1 1 3 3 1.86 1 1 1 1 1.00 211 EL
223 |9OYSATHF HHEY 1 2 3 2 2 3 3 229 1 1 1 1 1.00 249 EL
223 |YOFFY HHDY 1 1 3 1 1 3 3 1.86 1 1 1 1 1.00 211 &L
223 |XJAHEA HHEDY 1 1 3 1 1 3 3 186 1 1 1 1 1.00 211 &L
223 [AFUX HiEY 1 1 3 1 1 3 3 1.86 1 1 1 1 1.00 211 &L
223 |HRoRsLF HH Y 1 2 3 2 2 3 3 229 1 1 1 1 1.00 249 &L
223 |#ATIHY HiHH 1 2 3 3 1 3 3 229 1 1 1 1 1.00 249 &L
223 [AT7IHY HiHH 1 2 3 1 1 3 3 200 1 1 1 1 1.00 224 B
223 |EXY HHDY 1 2 3 1 2 3 3 214 1 1 1 1 1.00 2.36 &L
ARkE | RUEE SR 1R =B PSARI7 £ (AT 2.28 ELY
#2.2.3b AR APEMIZEE T 5 AW R EE
T4, FGABRLA] BRORARER | JOR | ORI | BBV | SRR B gt
FHER(F) (*F) # F(ecm) | E(cm) | FTL
THY A A 35 70~80 | 400 110 80 4 | [AAIZH2019), £
(2012), Seminoff (2004)
VLR <5 | 7-11,8-11* | <100 32 <32 | 3.25> | ZHIE (2021b)
TAHAT T F <5 <5 | <100 29 <29 3.85 | {=HIED (1985), Del
Hoyo et al. (1996),
Whitehouse & Aydin
(2016), Fransson et al.
(2010)
HTTNTFT <5 7-11, 8- | <100 30 <30 3.25> | EHnE (2021c)
Dy 1=
VAN A 2N A S <5 11| <100 77 <77 | 3.25> | ZFk (2021d)
x
uF Ry <5 9 | <100 17 <17 | 3.25> | ZHl (2021e)
AT\ JE A <5 2-7,8-6 | <100 32 <32 3.9 | BLI** (2018)
~NTUF <5 3] <100 15 <15 3.25> | R (2021f)
rowa s ¥ <5 20-3,11-1 | <100 66 <66 3.25> | EHR (2021g)
FFT Y 3 21 1.5 53 43 42 | = O1ED> (1985), Milessi
etal (2010)
a7ty <5 21-10, | <100 24 <24 3.25> | ImIIED> (1985),
19-11 Hobson et al. (1994),
Clapp et al (1982)
EAY 3 18 3 73 63 42 [ IEOIED (1985),
Hobson et al. (1994),
Clapp et al. (1982)
=R yFF 10 10 | 100~ 129 | 66~79 3.6 | =L (2021h)
3005
EAZTOmIY 2 6 1 20 19 3.6 | I OIED (1985),
2N R Klimkiewicz et al (1983)
Y m A% 3 5 33 64 3.6> | I IED (1985)
R
7AHY K 6 25> 1 94 84 4> | B3I (1998)
ar7Ry R 8 55 1 81 79 4> | FEiED> (1985), Gales
(1993)
T AT A A 20-50 70~80 | 400 100 92 2.1 | fAIED (2019), A5
(2012)

* REILkxOT F 7T ¥,

** BirdLife International
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2.3 HHER - IRIE

231 BYEEELCI-fHiExE
2311 HBEHE

A BT TNIEL OEREEZHD & LTEAEMITHEIN TV D, HBRHIENQRISHIZEN
1L, 6 [EDEVE A THRESNT-AMDOENEW &2 TR, 20 BN DA BT
SRHBL, FHCARTYRY, bAF Y FX Y sul A ATV, TV, AR
X0 7 ETITEEORECTCHENERY N OMBLT 2 EERHEME o TWne, Z0H
B, BERANT =X D7 WARU R Y, MY AF VSO AT, GE - =

BB WTA BT TOELLHEE L IXB I W LT VEBRWNT, CA FHhZ1T
-7,
HWEHE ﬂ#é%ﬁﬁ
PRl G E | MOVE
RalESER35Y ﬁ%-?m%
AEffit SRR | suX A, T, AXF
SMIEE &S | 2.3.1.1
AT TE H HEE ~D 2
PRI SR | B 4
FAEPERE )
FEH - A KRR
AT
F DA
FEAARBUVEEE | EERHAFIC OV TEFIRENRE SN DRI Wzd, 4t 5,
FAMARSLEEM | 7V (S0 TITERGHMIAE M ST Y, RIIUTO LB TH 5.

-7

2021), &% Tl

SRR EER TS

(2015~2019F) D E P EDHERIZ &
R OVBIEE D i T

MR A XR L72(K2.3.1.1a), I -
TREFRRICEIR 2 BIMER A A STV 5,
BT aXA 2G5 AEWN

1924 LU O EE MR B D T (50 ) OB TFUKHE L EAL,
LIRS DM R R S < ok — MENTIC X 0 FHE S vz el SR
D BEPRENAIECD &R S LTV D
YA, BIREIIHET 5 & RIS THDE)INEDN
2. B L S EIL TR SN D EMOKERE D5 FHoH
SHEOREREIZBWTEL T U AKOE
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o fﬁl

PO AR EGTTSE
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KOS B A (X7 L7-(1%12.3.1.1b),

R =0.62, p =0.01
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01
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X2.3.1.1b BFEEL L ZFEDOL AW « NP, TP XEOBEERER & B
[ E ARG 1395% S HE X [H])

K2.3.1.1bIZRT L 91T, < AW « ~EWTITFERICEMIRZITA O
RS T=OIZHR LT, T 9 EETIHEMN 2B IMER A AL, Ll A
AFZHOWTIR, —HENFE T 20 RGBT, 20014 LARE O /)N
JIECPUED & @Az « BN LIl S TR 0 (ZEHEIEEFEHMEEZEE S 2021), &H
RENRE IR TRV EEZLND,

UEDERY, §NTOMEBEIZ OV TERREOE(AES DRI/
WEEZONDTED, ARERAT D,

27




15 25 RY 45 5
R 2 SEh | Z2EDEFIC | —EHOMEEIC| CAIC L D xt5ifhE ARERET LX—AD
TN EZEALRZE | BRSO | O « JRIEIC K| FHMEic LY. BYEs
(LR K2 Y | LIEOB K2 E | > THEENZ T @ U fasE ~0k#E
DORENRES | ORENBES | 2EEEIIRE S| BT ATRER L
nb nb A DD LRI TE D

2.3.1.2 EBEY

ABDFREFRCEHT T NUEHAEL, P0S LEAZIIUD E LT, L2 XU
RN LV LAY & 725> T D (LARIED 2021), (FFENE CIIERIES OMYM 7 F
Y7 RO LHESNTWAEID 1977), 22Tl »0h LEEELE T T
7 b EEREAEY E B X CAFMEIT o7,

BHAEW 12U T OCAZEAT

Pl SRIEE | RONE

FEl SRR | (B -

Pl farE | BT T b (Wb LIRS

FHIEE RS | 2.3.1.2

A EE H A~ B

PEl R TSR | B 4
FHEPERE )
FEHH - A KRR
A
ZF oAt

FAMARILE R | R EDOA BT ITOERELEM T T 7 N EMEOBMRIZAR I/ <, I
FEDA T IOEPAIREITEEK 2T TWD Z End, FREICX 28T
EAETRRNWEEZ Al LTz,

FEAMARSLGER | L EEA(2016) 1, R /KEERBRIG 23 =S K OB E4ME CEM L CE 72k

JFEMRAEIZB W THER /vy 7 3y b (H45em, H 4330 wm, fAl80cm) &
FAELONE TEUE LT3R 27T L. 1981~20104E D\ LIEZ S T8 7 5
YU N E (g/m) BEHE Uiz, AFRPEAM IR, A 0T OB EDE
AU 7219808 HRIZIR T L, KT L 7219808088 =~ 19904 FJEEIZ A3 S T
TN 2 & W WA DOBIR R A BT —T5, 200048 A - T D

. A DT IOEEE LR LA A S TEY (LUEIED 2016, LA
M 2021), A AT IAOFEBIEORBEVBENY T T 7 N EYEICEE R 5 2T
W a2 B2 2 S LV, F7e, SERAN978~20004E 2 FHEWE IZ B
THE L 7= B ERAEICBIT 2 %E /) vy 7 3oy NilEH R fRiT L= R T
1. 1990FEWIEE £ TldA AT IGHRELEM T T 7 b AEYEOEHICFH
HRER 23 A S T2 08, FALAEOEEN T —E L T CAEIED 2002, (L
ARIED 2021), S BT, FB - ZWEDOA B F T1T2016F LU L 72> TR
0. BEREBOBEEIFENTND Z 205 (UARIED 2021), FHEICBWTIT
T T N UBNBEIC - 2 DA DT A0S TUNSWEEZBND,
PLEND, A BT IAVRDAT UG8 T T 7 b OBNREIC S 2 5 5803
INEWEE X ARERET D,
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A2 EE | ZEORREY) | —EOREAEMIC | CAIC LV kb | ARERETLNRN—ZAD
TERW WEMZE L | TR | EofasE - BE | GHMEicky., e
RBIEOH | fbiEOH KR Y | IC Ko TEAEY | 8 U fEY A~ s
Kip LD | ORBNRES | DRTHERE | AT e L
NE&EEIND | 1D TR E 2V | LVicH D LHETE D

2.3.1.3 eE
FEA s ZWEEDICB W, A BT IRk T T 7 FoRMHATHY , FERDS
WHRREIZ~ A OV B H T FATURET NS, ZH DM OV T CA FHli 21T

-7,

B %9 B CAGTA

PR SRIEZE | AROYE

FEAMRT S | R - =N

PRI G ATE | AT B TTFA T

FHMEEEE S | 2.3.1.3

R R H B~ D

REMAT S | B E 4
FAEPERE )
i« YA KRR
Oy A
Z DO

FHEARAUWEEE | ~A U OB RIISBnsy 2 MK L, BIRITEINCH DL 00, BREAEIC K
HWBNEENEE X DI, A T IAOWREICEE ST T D 3B 2T
W, ETo, BETFA TR - BB H D . A T L OBARERIE
BmH 2w, PLENrD, 4835,

FEARMLEERN | ~ A U CREERER) & X 7 F A U 2 CKRFEHERRE) TIXE TR 2S i <

TBYH, MREFUTOLEEY THD,

s A U VKEEREE - B EIEEAE & 19764F LI Ol E R A AV
F o —=V 7 VPAIL XV BREHEEZIT o o5 R, 2019FE 81 B3R KA
PEE(MSY) % Rk T & % Blfa B/KYUESBmsy) & EE > TH Y | BlAEOEMIT
BUTS4E(2015~20194F)DHERE 7> BN & fIWr S 7= GEHIE A 2021), 7=,
2019F- DI FIIMSY 2 FEBLT Mg L FIRRE &L 72> T\ b, 7035, SBmsy
RT3 A B S A7 TE BRI SR BT S A SeiE B ) IV iR
BINTFAEEBRICESWCHEIN-ETH S,

c BT TFATVRIFEREE - AREE XA, KRR~ XIS T D
19784 LU DA fin I fa 8 R IS < R — MEFTIC K i L -8R E,
5. 20194FEBUE DG PFOKME TGN, EIRE M XD &fllr S vz, BLk o
JEDGEN A, 20265 O IR E & BRI, WL KIEICED T 5 &l
SNTWD ORTiEA 2021),

LLEDLBY | =AU KPR BIUIRAR I AR SBusy 2 B 2. FRlTh
FEROBFIETHIER TH 5, £z, BIREOHENMEEIT20104E LI B
WTWD GEHIED 2021), LU, ASREEOGRLZE T A-4FER 7 — /L DO
BRI D KM EEREREEOIR (LY — Ay 7 b)) CRRT D2 b
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TH Y (Kawasaki 1992, Klyashtorin 1998, Chavez et al. 2003), - 77~ T D&)A 1 5
2 DWBIIMO CREN EEZEZDND, WX T TFAUVKEERBEZOWTIT
BIFIRFEDMENL « D THY . A T TRERICEFREMEER L TWD Z Enb,
A K DA BRI L 1TV W20, 72, B E T TF A UL OEIREH)IC
DT HERBEAENC X 5 8% 2354 S 41TV % (Takasuka et al. 2008, K FZ

M 2021), LLEMNS ., A BT IO L > THFENZ T HEEEB IR S
NnweE2 4895815,
15 25 35 415 5,
AR | 2ROBSE | OB B oE3/F S EEEE%:E?‘/W\”*X@?TL
ESY/1TNG ICEMMZEA | ERPOZELRE | OflE - JREIC K | i . B EE T
T | R MEOH | (LD KR Y | o THEHEDZIT tm%%"\@ﬁ'ﬂﬁ%@
K EORE | OENKES | 2EZATHRBE S | FEAfER L LIH D
NESIND | D P WA LYt B
232 AREREK
X 2.3.2a (2R L2 & D1, Pl S iRIc 31 5 MTLe 245 &, I Bk

2.0 T%<., 2.3.2b DA VI RN AT FAUVNEHELTWDEZ ENbNnd
FEAf S SREER O fa g R - MTLe OH#ERBIIX 2.32c D & B Y Th 5, ik Sk <

(T, MTLc (2K FMEAZRO b, Zhid~=A U v OIS 7 THOBA I LD &
TAMKEL, R THITNETHEIND =D, ikt GiaEN R R 2RI KIET
AT/ WE L, 458 LTE,

15 255 3 455 55
AT | WRIEEICLDE | JIBRBEEICL D | SICAIC k0 x4f | AARER DR
iCEl | BOBINEET | BOBRIIIEET %é LB | HFRICHEDGE
W H5H, b LITE [Ty, £rER | SIFEE TR ﬁm X, Ane

RERFFEDEIMA | BB L | <. ERERFRFEIC [N NI BUALE IS RAS
TALRCEAMESE R | WEIER R E3—8 | RAlfry 2 28 ki Z@‘mi‘ﬁz T
DEZISTNDHZ | EZoTWDHEE | EZIoTWARWnE | Wik EHErT
EBNBEER SN B D Y cE 5 x5
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233 BEBMANERRICEZ 2FE
AFRICOWTIE, R ARRE S I TR TR o . RIEEIEEHE L2,

2.34 BEIRE

OV EMIEEER AT nW=, 5 8E2lla L7,

1S 25 3 45 5 A
FEAM A | MELIREIC K DME | MRAIAZEIC L AYESR | SICAIC XV Mi% | RrZe g ic
i CX 7| READOEED A V| BEAOEED A N7 | ENBERE | S EBEREY
W R NBREETH MIEETIERWEH | ITKIET A % | BT LD,
V. WIEOEWEH | lrENn52., RE0—| 7 FBIOEIE | xSRimkTEE
THIREREDZLD | M CHERREOZN | BBEOZNE | RIEEAEL RIF
Basihd a5 BTIInEd | LTunzau &)

G Mrcx b

2.35 KERE

2019 FEOFIE XE N T O EEREEBRIETIER D 9 5, BfEEFHEHAIEEY O
BEEE TR ONER . K OKEGED L EER TR DR Tl o EIRZTT
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