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ABSTRACT

Summary: In-situ conservation of biodiversity refers to the establishment and management of protected areas,
combined with other effective area-based conservation measures (OECMs). The goals of in-situ conservation are the
protection and restoration of species populations and their habitats, and the improvement of ecosystem services. In-situ
conservation is one of the best measures for achieving the 2020 global biodiversity conservation target. Here, we
summarize relevant reports in the past decade that highlights issues such as the number and area of protected areas, and
the representativeness and effectiveness of protected areas, and OECMs (e.g., ecological conservation red lines, mini
natural reserves, sacred mountains, and civil protected areas).

Advances: Overall, China has made significant progress by implementing an in-situ conservation and management
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system and various protection and restoration measures. The total area and number of areas protected by China has
increased (covering 18 percent of land area), which has been relatively effective for conserving several ecosystems and
key protected wild animals and plants. Ten national parks pilots aimed at improving the connectivity of some key wild
animals were developed. Nature reserves, with relatively good management effectiveness, had represented more than
90% species of mammals and 97% of Orchidaceae. Additionally, the other effective area-based conservation measures
(OECMs) made non-governmental contributions to in-situ conservation of China’s biodiversity.

Weak points: Furthermore, we propose some weak points in China’s current in-situ conservation plan based on the
major requirements in “Strengthening in-situ conservation of biodiversity” from the “China National Biodiversity
Conservation Strategy and Action Plan (2011-2030)”. The weak points in China’s current in-situ conservation include:
(1) the need for improvement in overall conservation efficiency of protected areas; (2) conservation gaps in some
biodiversity conservation priority areas; (3) the need for improvement in management quality of nature reserves, and the
lack of public consultation; (4) the initial phase of OECMs.

Prospects: We then suggest that the government and researchers need to: (1) identify more specific and measurable
conservation targets; (2) enhance efforts to reduce species threats (especially those with least concern); (3) promote the
systematics and integrity of OECMs with the goal of ensuring and improving ecosystem services; (4) develop more
OECMs to facilitate an effective in-situ conservation network; (5) improve the long-term monitoring system and keep
providing scientific data to sustain periodic assessment of the conservation effectiveness. We hope these suggestions
can help with the formulation and implementation of in-situ conservation goals beyond 2020.

Key words: the Aichi biodiversity targets; representativeness; ecological conservation red line; ecological protection

and restoration; ecosystem services; protected areas
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Bl ZETZERFRPHHER(QSHE D) G, HXEIES|BE/NFEFZRERIE(2017); Huang YZ5(2019).
Fig. 1 Area (a) and number (b) (%) of major types of protected areas in China. Related data were obtained from Tang & Luan, 2017;

Huang YZ et al, 2019.
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etal, 2018; Wen & Théau, 2020). 7E#xAEE R G E
PSS 7, FRE ST KA B S MAIE
FLEE N KM AE SR E E T RS (Hua et al, 2016;
Vifa et al, 2016). 5 b [Fl e, & EBUMF L8 @
AR A X W S5, B RS  th RS N
AR AR, 38 ok B o AR PR B IR 1 B A
(Vifa et al, 2016). F&T T 5 AU -t iiE 52 3% [F
RZHOIX IEAE AL L% (Chen et al, 2019). 7
BF AR RS, RIEBUT S T R E R R
B ORBHEE B AR SAMENLH SR (HU ZM et
al, 2019; Zhao et al, 2020). 7EigHEZ R R B
ST, H 19984 KL A iR AR KAL),
RE G5 7 2N KRR K E 1R, 452000
EOR A ST b B W H R AT 3 O R
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(2011-2020)) , 20034F KA i fl) 4 [ I Hh fr

TFERI K (2002-2030) ) £ (Jiang & Xu, 2019; Xu et al,

2019a). 20164F, H GBI NITEHIR T GRHLIRY
BEHIE TR (http://www.gov.cn/zhengce/content/
2016-12/12/content_5146928.htm), LA {515 2 [f1 £
ANYD . JRH A T REA WG g . WA 2 R
ANWrEE N B AR, e e R 515K
Ji B S SR 201 74AE R AT T (O T N S I
EHERY TEMNESEL) (http://mww.gov.cn/xi
nwen/2016-12/24/content_5152456.htm), H #x /& %
20204F- Ik EMEE A/ T-8,500 halffy i 1 o

B X B A A ORTE B TR AN B e, VF 2
23 A B G 0K B i AE AR ) 22 A A R A AN R B AR
BREMMSWRELEB T HMAESEE IR T
KEWR. BAKE, TE SRS TR
IOt E . SR K. SRR L ARFRIIRE . 0
TR ARG AT T B THST XS VD e 7 56 7 1 35 77
AT R AR . i, 38T S IR B IS AR AR,
2007-20174F 35 1 15 5 (1) A AR T AR B 4P 3 38
Hn%1600 km? (Zhou et al, 2019). 7 F% [ 74 g v 174
X, AR 2SRRI S PR T A A i B A IR X
K, 2001-20124E (Al =/~ )P S 0 =2 (IX) A4
Mo b AR & T R RE 138N T £99% (Tong et al,
2018). SoRsSujtiAH ¢ TREM S EAH b, FRE S5
VAR Xl IS — R YBCGE K IE S, 7555
PR SR R 9 A 72 D AR T O T 3 O R R AR 2
Rk T AR I RUR (Zhang YZ et al, 2020) .
Li%5(2019) LK B A sh W ist A% 22 #E k. oo 28
ZFEPER )R Z FEYEN TR AR A 2 T IR AKIB HL K &
ROR VAL IHEZRAR &R, FRAE LR BT = A N AT T
ST, S5 IR IR A o O AR 2 Ak
BT ARMAER
22 HEBRIPLOL

20114F, FREE3) 1 AS RS LLI R E TAE

W LRV XA AR SRS RSUR
F (B A LB OREF) . MR DA BRI . DA RKT
HRRENKE RS, EEGESIREX . EHH
SRR DM IE 55 X 25 X3 A A PR P L 2R (e 75
B, 2015). AR RIE B IR R AR R 1
AN, R R E L H AR ORI R R Y
I, SEELN E AR ORI B LN S T MU Y J2
WS A2 R GRS E B XA DL R A A
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B o BRI 55 DX £ 47 H 1) (Gao et al, 2020).
H20144E LUK, ASRBA SR 5452 KR
FANEPA, AR ORI LA E KR EE 15 2 — 2
IR AR (Xu XB et al, 2019), Ay lE 25 [A] H1 LI HE
ZRPLAE T H B2 06 (Schmidt-Traub et al, 2020). FIH
AL, RECHISNE (IR X . BEET)5ER TE
BRI ALK E, HAhE I T20204F K 58
p(Jiang et al, 2019). BRI A LIE S5, TH#
DA 30% 1) [ LTI AR, RS20 98% DA b i) 1 5K &
SRAF P 90% LA IR R ARZS RGER E 28 S0
=R UL IR Sk X A5 H B DR PR (= A
2019).

HET1F 2 & SR A LR 0z 5P 1)
AET, HARIRER T 2 MARBHEAR I, Hhg
BRGNS IS B R AE SR 428 0 e 1 3R
B, BaiE(2018)7E L iff £ AR 40 £k R (A 7¢
t, DLORBRE B K BLAG K B RFFSEAER RS
28 B AR, EEUCK F R e T AR 16% 1 S A=
BARALI L. Xu XBEE(2019) 3 54 AR R4
MRS FebR KBRS, HIRRRrRE ST, [ AE
VI ZFEMELRY S WA B LX) 45 G2 A S 5
PEFR AR (HUTE ¢ 3 5y B R EAL), $R T KIT AU
7 AR SR ALK E 7, UK 55.5% 1) 7 ]
RN AERB I ALk, Mok, it — IR RS HRY
SLERI R, 5 B 4% (2018) Mg R AT A G 48 R A=
BRI AL EGHAT T VY, 25 RRP XA 1)
AR AR ARES RGN s XI5
A RGBT XIS KRG RS ST, ¥
R THERSR. A, BardREASRT a4
FEILATRIE M B, AE G SRR BT AL 7 T AT
AL Z PR, WRIEARE, HuRsh = WP
fhiFEFR A RATEE R LIS, 2019) MESRY
CLLRAERIE 2 I, H T — 8y st B o), K
FKAFEARAR H . E SRt TR S X RN T4
2, RfR LR JE, BRI AE A I 3
FERE IR TSR LML TAE, @A
BRI AL, SCIE ST REAR AR
B A SR 1) B AR RS, 2020).
2.3 Htbpitb iR X

bR T BUR £ T ORI e, B ES A — L
RIAIFRTIE, W BB RT N KK/ L2
IR 2 A 28 AR Hh S, I e X S P A SR %

http://www.biodiversity-science.net

&1L



A1

140 A ¥ £ ¥ ¥t Biodiversity Science

FE AR BT ERAR R A A R B T X O A
Jiti” (other effective area-based conservation measures,
OECMs). OECMsid i Hi it [X [ A H el — Lk
e AUEE 5B ECY A X A ESE T, DR
P EHAR RSN EENAS RS WS A )
) Jit & (IUCN-WCPA Task Force on OECMs, 2019).

HARRP DRI EEZEHBE R T (EERA
B BUR WL H T AR N R AP X (), TR — A
##14'1,000 ha, &2 H bRy R E K BT E RAR

IR A SRR A R b, B S SR A,

HARENE R IE AR TR UG A RN K IR R FE AR
S5 E %K, 2013). #E%it, FREKZ450,0000 H

IRORAP/INX, EHIARZ 9150 77 ha (JB /N TR RIS I

2017). IX 28 FARORG /N X AE 9 H IR ORGP Hh A 5% B b
7, R TARWEIER . Fln, = iR ) 2
BHEY) T BA 1420 AL T B AR R 2 Ak, HH
HAAMAL T H A 2 BRI NX A (L9 ha),
Har s AR B R RY N IX A (TH #24)588 ha)
(Liu et al, 2015).

JAK AR L 6380 388 0 o 3 B — > X3 oy ) RS
R AR AR 38 I A% Gt 1 - b R A ST Ak ST AR B
B B ARFOM, EEARFEZBUSAN . LR %
R3S A AR EL 2 LR A LR &, W T
W) BRI AR B T RO EE AR
(Grumbine & Xu, 2011; Bk 1 %7, 2019). 14l
11, Shen%s(2015)KF Pl #f 1L 5 B SR PRI X AE LR
AT T TTERIEAT 76 EE o #fr, 45 2R BoRfE AR
7 i BRGNS TT I, AL TR
PRI ACE N3 . Zhang JQ%(2020)id it &= 15 7
KRN IFE X, 2341 24 3 R SR K A B (natural forest
fragments) 75 LA OR B 10 JR T, R IR 2 #0052 U7 2 (8
196%) I\ A T 251 ROUKMRERHAR A AL e )
TRIBR

AR, FRENZET H I T — o AL i LR
B X ——Hh 2 20 7 fr 97 Hu (civil protected  areas,
CPAs), X2 R E BAIHL | 41 X B4 NG B
ORI, DR 3 B AR DR 37 R0 AT KR 2R K R
(IUCN, 2019). #hox2 i PRt e 0% £ H Ak
AN B IR GRS H A & B DT R R4 TAE; * T
L H AR ORS Hh, ZEEUAS 0 BUR f H AR DR b 3=
BRIV G, 0] AR AL 22 A 2 OR3P H g i
(IUCN, 2019). D9l Zm e hEREE AR

2021, 29 (2): 133-149

AR PRGHE, TSR G| T SRR 2 1) A R T R
WFFT, 2011-20144F (20 AM AR LR 2 45 3 & I iZ X
A 2248, HhEAE KRR )| 4 2 2 oRh
FE SRR (2 R, 2016); Fang%5(2018)ik &k
BLAZ X 31| 4 22 M5 R R % 13 £0°9110.6 R /km?,

Bk T R AL AR 26 B AR R X P 1)1 4 22 A Rl B
fE. ATUEH, e AmEy A2 it a5
A2 2 A P R M ER A TR T R R) T

3 EESRE

AL FR G T IR E AR R R Ik
TEAW) 22 Al DR 7 10 P B ) 2% TR 8o
Rk, EFEAES T BA T ER AR 2
PERRHOOR G S8 PR R, St 1A AR 2 R 1 R
PFORE S, BUAS T — RYE KR (L. BEE
MZFEEORY . ATRREl Kk e DL R BB RN T A
A 2E TR B Rl 2 0 78 0 = K A0y A3 (2= SR,
2000), FRE LR AIRE AV Z AR FEIR, 105
HHEZh S I 2030 4F °] KR4k &k e H bRl 1 H 5Tk
(Sun et al, 2018; Xu et al, 2020). /L&, FLEE
W) 2 BRI TN A BF R R 2 (BT SR A AR AT
TG, — e A S RS WNE H AR AR AN ]
TS O BIR AN RE 2 (Xu et al, 2019a), F-EuKBE(Up
WiEP R, #ER, 2016)00 52 5 EL 5 5R i T4
BROPIIKT o fERBRAEM Z AR R R RN 2
&, REE R (EMZFM ALY B+ TIRELTT
KEWAREE, A (LM 2ERTTERAEY) 2 %R
A R B Ak, ASCR R (R E AR 2 R
PR IE 5475011 %1(2011-20304FE) ) 41t 56 A Y
SR A AR b DR B ) 25 TEE SR (Hh A N R LA
BB ORYH, 2010), srtriadd 7 4ai Rk EAM 2
FEME R HL R 3P I IRAEAE B n) @ 5 AN 2, FEAE S BTl
b, AR E A Z R LR SR T P
B RE.

31 [E@EERE
311 BRRPHERRIPENNBEFREA

HARORY XAE R B AR DR b A4 5 (10 B4l
TR T BN RGN ARV Z AR ORGP N 4% . 38
i — R H IR X R R 1) 48 28 S i, %o B 2L
EERG . =R R ERY R E] T AR,
FER R ET X ALY R B ARG 7 T, — Lo Rl R £
a2 TP IR (% I, 2019). Utk
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Table 1  Progress and weak points of in-situ conservation of biodiversity in China

T2 e
Major progress

TFEAR
Major weak points

1. EARERY s 1 S AR5 Bk Development and conservation effectiveness and management effectiveness of protected areas

1.1 FES5mH

Numbers and areas

1.2 &M

Representativeness

1.3 B %k Effectiveness
EA R
Management
effectiveness

PRI AL
Conservation
effectiveness

pUB i C3
Connectivity

R C#ELA118TIA BRI, LRI AR o5 3R
IR A A 18% . EFEHE IR AX4.1%. China has
established more than 11,800 protected areas covering 18
percent of its land area and 4.1 percent of its sea area.
R SR M B AR ARG T R I 80% 1Y SR e
T UL L 85% LL I B AR B, X RMEY) . WFLED
Vi o FE R % U . More than 80% of natural
vegetation communities and 85% of wild animals &
plants have been represented in current nature reserves.
Especially, the species of Orchidaceae and mammals are
well-represented.

FRIE B SRR X 1) B RO B AL, R R 4]
A RSN A AR AL T 2 20 R R A A
M SRR X, LB FUR MM X BT . In general,
management effectiveness of nature reserves in China
are relatively good, especially those with higher
management level, longer period from establishment, or
in better economic provinces.

H SRR 0] — 8 8 A R G0 R UR R AR B
PHEUS T — 5 K. There are some achievements of
protected areas in conserving some ecosystems and key
protected wild animals and plants.

VP2 A H TR DR IR TE A, IEAE R
B KAl s 3R T T A AR (0 KRR
Ailuropoda melanoleuca. %1t fEPanthera tigris altaica)
{47 3% @M . Potential conservation corridors have
been proposed by many studies. The well-connected
national park pilots to improve the connectivity of some
key wild animals (such as Ailuropoda melanoleuca and
Panthera tigris altaica) have been developing.

2. HAt AL REtE s U3 i Other in-situ conservation measures

2.1 EBRYBEE TR
Ecological protection and
restoration projects

2.2 BRI AL
Ecological conservation
red line (ECR)

2.3 oAt AT U T X 5k
A ORAF 1 it

Other effective area-based
conservation measures
(OECMs)

ABRPEE TR INEROE &5 HRE R, =271
KEARFFDIRE . AR R A 70 BT XU
WRE IR T A T AR AR . The ecological
protection and restoration projects have obtained great
achievements, such as the increasing of vegetation
coverage, and the improvement of carbon sequestration,
water and soil retention, net primary productivity, and
sand fixation functions.

SAHIANE (HIRX . B 56 TSR LN
¥l%E. The ECR delimitation had been finished in 15
provinces.

FREOECMs (Ul E AR LRI /INX o KR/ 1L 250 L AL
LA R HIEE), AEY) 2 R MR OR AP TR TR
[8] 774, The OECMs, such as the mini natural reserves,
the sacred mountains and lakes, and the civil protected
areas, have made non-governmental contributions to the
in-situ conservation of biodiversity in China.

B R A LL B £ . The area of marine

protected areas is still lacking.

B AR M A 2 LA R AR 2 AR R4 R AE RS
RGMF TR, FAERT 6. 1 H BRRY X AR
) H A S B F AR R HU BT ST AR 822> . There are still
conservation gaps of current protected areas to fulfill the
requirements of biodiversity conservation and ecosystem
services maintenance. Less studies have been carried on
other protected areas except for nature reserves.

H SRR X 3 3 A 7 Y i S %iﬂtw%%i Y
IR A 4 %lk&/l\}v\ﬁ“}%z HEEBRADL. ZJJ?S
WNA L I A BOG B 5 }meH/ﬂ‘]—] W, LAt SR
B SR ORY HUBIT TTAE X ER 2D o There are still some problems
of nature reserves in China, such as the lacking
information of boundaries and land tenures, the poorly
organized institution, the lacking of staff, funding, and
monitoring, and the impacts of construction activities. Less
studies have been carried on other protected areas except
for nature reserves.

B2 IR Z M LA, P2 R R o, 2

EZWJ TR MARI AN 4 . Except for those species
with more attention, the information (number, distribution,
threatened status, and conservation effectiveness) of most
species is still not clear.
JRRIE B K AR OR AP 2 TR (R S B A i, 4z
JE T B AR AR 3 0 28 A7 JRy 1 AT Ap ik — 2P 583 . The
establishments of corridors to improve the connectivity of
protected areas need to be strengthened. The protected
areas network of the whole country is still incomplete.

R AESRIPEEEF D EZON R, BIRTAESR
G AYE, — L E AR RGARH . B AE (AT
AS[A) 2 BE (9 3B 4k . Previous ecological protection and
restoration projects usually treated the single element as
the object, ignoring the integrity of ecosystem. Some
important ecosystems, such as the grassland and wetland,
are still facing the risk of degradation.

— G S35 B A REATIARAEAE, AR AR AL 2R B AR AP B AR
147 £33k — 574l . There are still some historical issues
inside the ECRs. The conservation effectiveness of ECRs
needs to be further assessed.

K EOECMSH T AT F- A, A7 B il it K HAE =Y 2 HEE
PrRAr J7 T B 25 R S5 A5 DL AT SR AN TE . The responsibility
body, boundaries and locations, and the conservation
effectiveness of OECMs are still unclear.

Ab, IEAEAR LIS X SR TL I b B2 A S IR X Y
LRIV, PURIHLIX S R B A (e
[P i [ S R 47 X R i S DR R 2 e DB X

RSPl

Hh e 5 DU [ 25 DR P LRI 5 5 T, A BT R i
G7/E2 Edi S A (HERE R
K&, A BRI AR R VRS

, 2014). AR1M, MEE

R
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H L, AZ Y E S, [ X AT AR AT AE
Ry B (/N T4, 2020). 1R 2 E SRART 1y K7
B A EY N5 (Panthera pardus). 7R (Canis lupus).
%F(Cuon alpinus)®, 73 Ay B A KR ZE, MR
HEH R 4EFE (L et al, 2020).
312 B HMERPRAXBNAGFERPS
S

Crb [ AW 2 4 v R 3 g 5 47 3 Rl
(2011-20304F) ) %MD RGBT MR ENE R f
TR RPERAESTIRE, DA ERRE. B
WifERRRE . FrA MRS R, e 73NN Z etk
TRy RS X ek, 48 324 Py i i b B /K 38 AR ) 2 4
PEORIP L2 X 3, DA K3/ 5 il R A ) 2 R
TP S X S8 (212 2 2%, 2016). EAR 4R IEAE# %
IR B A AR R 6T 2R 2 FEPE R
oS XIRTE P, AE AR 2 REVEOR P AR S XA
PISRAFAE KB ORI 2, 324 P i o 1 S K 38R )
ZFEVELRY I Je X s b, R 7N XA 1 B AR R
PRI AR o LR I 300%; AR R LU AR 1 B 9
Z FEPE ORI 2 XS 0 K 22 067 T N 1S 22 (1) X 3k
(Tian et al, 2019).
313 BARPREEREAFREA BRZOHH
L

H AR X2 B E B 28 ORI Hb A 2 (1) LAl (L
et al, 2016). M 2007-20164E-LEBZIL A 58 Hif1)394
AR R SRR X B BTG TR S KR E, B
F P E SRR X8 3 3 A7 7 Y6 Bl 14 55 - s AR
ANl FEAMAAMES . BlEARANGRZ . T4
BENA LS ) B (R A%, 2015). 2017-20184FK:
LB 1A (1) 12040 E K H AR PR X & HET
g RIFFERW], BRRY XN EE S N R
B TAEARGES . AWM. R Eh R
S5 77 T B E B AR A RHR (B F 15, 2020). It
Ah, e E AR X R T AR b 2 T A X R R
M F A, RO X R R RE RN R, HEA
75 VAR AL X R e WL AAELE, A Al s ML 1)
Gz, e XERNKRER RS 3R R X R
H b 8] 17 J& i — 25 il
314 BRRPHLUMNIE BRI RP TENE
REMEL

E AR PRI Hb LA 1 A 538 O 7 [X 35 (OEC M)
VB & 1B Z A A () — Fhogh b R B F i, A

2021, 29 (2): 133-149

A LY Z R R PR N IR RSL E 2 H
br, Aik OECMSAEAE: X T 42 T X 450 4= ) 2 A 1t IR
PRRE M SEE N, UAERESRGIRS S5
REZE 7 T R A% T B Z4/EH (Bhola et al, 2020).
1Ak BARIZ P HES) M 5| T OECMS I # 1, 2R
H 73 E OECMs 1) 57 4T 3= AR Fl i B 101 5755 A 1
O, MHAEEY Z R R T RCRFEE R, 5
At — 0548, Ak, OECMsHIIE 2, FRiX
W ESF LA, AR ARZ 2 R B K H L,
KT [E OECMSs 36 B J7 2R ¥a BEAK & 1K B 72475
RAFEAE
32 BEWUERE
321 HIEEAREAR. AIEEMNEYZ MR
RIFEHR

MEFFTE PR SLIAE R E, RE B IR R
HiFE AR T T B O PR 4 28 2D 17 9ty 1 ] - T AN
B H bR, (HEREME AR @7 a1
P nag . — RS R I, a0 SR e B Bk
IR AL AP0 2 FEIE H AR (A0 17% ) B A - 2E5K),
I HASE R AR, WART B PRS2 (Green et
al, 2019). WI5¢T-20304F H SR CRAF H 5 i 3 [ - T
FREIEL, 43k E 4R (A Global Deal for Nature,
GDN) & IL.30% 1) H b AJ LS 3 4= BR67% 1) i 1 4=
A [X (terrestrial ecoregions) ] {& 4 (Dinerstein et al,
2019). PRlth, iR E R i B Oy AR A ) A
VI Z R R ORGP B AR, R ORI TE 5 AR B, DA
W B bR A0 mT A ] SR %48 )2 T Ry SIZ ik 114 BB
Tt o
322 MARADERLYIMZEMEE, FA2FX
FED BT

WA SRVF 2 F E H, SEIAE A 2 R 1 At £R
P HPR(HAR1L), 2 15 88 A RUs > VM i K 4
(HAr12) FIk 2 5 G B AL 25 R SR 55 (H 7 14)
(Baillie & Zhang, 2018)? MFREYFh{RA 0 K,
JUERTORAEM . AR SEHEA) A 1) ORGP AT T8
L ZE RO, SR VE 22 52 B () A AR L D
BT NIR, HEHI T — YRR 4 HE,
a1 [ i (Psephurus gladius) (Zhang H et al, 2020)% .
ViR EUE R R T, B R AR B R IR R B Ak 2
TEVE 22 W) 52 P A 3 0 B 2 K A ) B
JR IRl (Volis, 2016; ¥ & NI, 2016; i 7= AR FT 4,
2017). LAk, BT ANSIESEEN, FRE oA e

http://www.biodiversity-science.net



R (PR IELERE )2 0 A0 IR AR (XU WB et
al, 2019), —e2EF R ILE T HARGRY . IR
PRGN, LLRAE B S E X 1 R0 T
5 B E A AR AR BT, K30 52 B
RS & 1% 7 EZAEH (Hu YS et al, 2019), &
WOBINES ZRRI 0 E 55 B I FE, P s
JRE BTN T, AW T B 52 g Al ors )
B HESH PR I 90 715 (Fan et al, 2020). [K L3R
T, TEIRGRI FRF B 4N . 1 H AR R
P R, DA 25 52 TR R R 2 %
SRR R E R, TR G R S R B R
AEVIERIE, DASEIL RS R AT B 7 oK
323 LURBEMBEAESRGIRSAENR BAE
SERGFRIPEEN RS SRR M

MR RGRE, E B R LR H 2 8] AT = A7)
AR LSRR B B AR S R GRS 1 H AR (Xu et al,
2017b), — L B A R GAREAE IR AL B XU,
g H(Xu et al, 2019a). FLHE(Chen et al, 2020)% .
HTREAMZ TS EX A S 2T KRR
Je o XA S I E A, KI5 g KR AR R
A B A4 S5 PR BT ) R R [ 1 AT R R PR AT AR
BR B (Xu et al, 2020). FHIHFFTRH, FETKE
TRHEZE MR 25 BRI, AT AR B R SR AN ] 1t
) FH A A TS5 AR ST B 7K B VR R R B 0 R
(Zheng et al, 2019). Ait, 1R i @ Sr DR
B APk AR S R GRS 9 H bR B SRR HAR &
(He et al, 2018; Jiang & Xu, 2019), H7E4E &% &4
MZFEE. BRGNS BRSO E SR8 )
it b, gmil g — 1 B R R LR R LRI (Ma et al
2019; Xu et al, 2019b). FATHEIW, EAEET RS

PSR, R E AR S R & B R ] R,

DL 2R G0 1 I A 1 1 T (B2 2 4, 2019)iE AT 48 %
S, BRAh, INSREEVESAES RGN R Y. 7F
AR b, BRI R U AR 2 A E AR X
ARG, AR AL X AR T R, i

IFESRGNRTRS, MFESRGERHLE RS

RS RGNS O E LB AR LA -
3.24 fnsEBERRIFHLSNYEM SRR R P
[ 2R 2 ORI 20 2R (1 R s AN B8l S A IR 56

%, AEBRPALM T T RIE LR H RO

(EAL T B AR DR 3 LUAM ) A2 35 DR 7 20 4R IX S HLA
A Rt — 5 7Rl . BAh, FREXS T OECMsHI T
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DURVRRAE AR AR T /b, IXSEOECMsX T4 £
FEMELR I VBRI B R &R . U — P LABUR 5
S, DR HARCRY AN E B AR S RS
B 0 WS ) oA 5t DA R B /N b R B A ) P 4 Ry
Hir, RABUFES. RAES. S5 ¥t X &
TESAF R H J7 2, HESIOECMs 1) & % 5 8 2 .
OECMs A i 7] LAl H 28 SR Hi Ak R (194 26 #h
78, BAE N JEIE DLSE I AR OR A 2 TR R R, AN
T HESI BN S AR ) 2 M b R X 2%
325 FEEKHIEMNER, AEYZHEMIIERP
RO R BR 12

A, 2R R B RS S &, 1
TR B A 2 R EE R R AR AT K R
M(Turner, 2014), RERE O 7 EHRKRAE
WZ I 2. HEES RGNS, HE
A2 FEPE S S A T 2. A AR 22 R U
W22 A2 REVE S LR BT AR AL T FE R
&, SR, E B 10 AR 2 R T I 9 48 S
ﬁﬁ?AﬁﬁﬁﬁﬁTﬂqﬂiﬁ FR P 1 (5
w4, 2018). Rk, mRFE D B SEA R R A
MR KIS S, DURY BSEH
H bR, $20756 3% 1 e DA 3 AN 5 Sk == ML, AT
9 5E JH A TT Al 2R 1) 22 K 4 i DR 4 B RN SR
S R S A
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