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Abstract: Escalating global demand for wildlife products and consequential illegal wildlife trade has become
one of the major threats to biodiversity conservation. In the recent COVID-19 pandemic, growing public
health risks of wildlife trade and consumption have triggered widespread public concern. In this review, we
adopt a multidisciplinary perspective, including sociology, psychology, behavioral science and other
disciplines, to understand the motivations for wildlife consumption in China, and to propose scientifically
guided behavioral change countermeasures. The current state of wildlife consumption in China reveals
certain functional, social, experiential and other non-essential needs of wildlife as major drivers of
consumption, which are affected by a host of complex factors. Based on our understanding of the drivers of
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demand, we suggest using behavioral change frameworks, and a variety of behavioral change methods,
including education, social influence, regulation and nudging, to effectively influence and change wildlife
consumption behavior. For effective implementation of behavioral change strategies, collaboration needs to
be strengthened, both among and across diverse disciplines, actors and scales of interest.
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Fig. 1 Major demand types and traded species of China’s wildlife import. (A) shows the annual change in proportion of wild
animals and their derivatives imported into China between 2007 and 2016. Data is categorized into five trade commodity
types—animal fur, medicinal, edible (including health care products), experimental animals, pets or ornamental uses (data retrieved
from the State Forestry Administration); (B) shows the proportion of major traded species by sector size and the major trade
commodity types (data retrieved from CITES Trade Database, https://trade.cites.org/). Between 2007 and 2016, the volume of
China’s legal amphibian import is very small, with total number of WOEs less than 3,000.
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Fig. 3 Framework, principles, and methods for changing wildlife consumption behaviors

T AT AT T I, 7% B RN AT o 3
W XAH 2 1 B ARSI A E AL B AR
Y5 TR EAL N 28 (McKenzie-Mohr & Schultz,
2014; \ferissimo & Wan, 2018; McNamara et al,
2019). HARKUE, #Hxfohpeth R, s A R
JBFERIR, SO B 0 B A SR R T e )
T B AR o 90 S P < R 2 A S5 R TR B 4 R XA )
BEAE] . BRI PR R, TSI B S
ABPIRIG R R, WORILIG OB, HIHIE AT N
FEA . B E bRz 3 3h ) 3k 4 2= (International Fund
for Animal Welfare) ¥ J& 1A 28 ) 15 B.AL 7 2 “ 151,
WEF 77, W ARIRGR, (F9H 9% R
F R BERIR TS R BT R IR R o FHICVPAN 2
N, VYT J566% 1) ST T MR R A 2=
i) S 5 4| 5 (Rapid Asia, 2013; Margulies et al,
2019). EFXTRIS IRV P oK, AT EAR A AR
SHERE AR o AN AE T Hh i R H bR R
5] 5 8540 ik 2 W S A 1 A vk A2 & (Wallen &
Daut, 2017). Rk, KEn 5 L8 iEsh sk
ZRVHE, BUA BRIk S AT NEBIT A EIR,
Mk Z B2 (P SEBRAT A, ARokid 75 K B 18
i LLIRAIE L SZBR 2R (Olmedo et al, 2018).

EAEHE BRENXTE B Ak, IR 2 M A O
T R R IGE AR AT o X B AR SR
FHR TAE N SR AT M S5 fr g 35, T4 v L AR
Tl (ARBRE S, 2013). XTZH . BIR. BFEZY)
PIF=EH . B FLILFATIR TAEN RAT 28
iy MEXPIEE, A BT 55 A 5 A

(A4, 2013; TRAFFIC, 2015) . Xf 2 A HEATFR
BRelsh PRy 3 R B AL, T HY 58 A Aot B AR Bh 4
IRE NI SR E IR, Bl RAEREE S
(World Wildlife Fund). —/~HhER 5 48423 (One
Planet Foundation) % & () & B 5 32 F) F SR 7 1F 1 30
55 %0 F Wi H (http://www.wwfchina.org/pressdetail.
php?id=1946), LAk [F P & KA Y 2 B RS A
WS HATH IR E AL, . R, Wi
LG I T FLA VSR AR 2 R EAL = i,
H 20184 LAk, CL7E25 I T 28 MG 53247, W5l
2k 128 T 3,400% J1 A A5 5 (https://www.haogongyi.
org.cn/nome/product/detail/id/62.html) . %t %t /b 4 A1l
JUE R E AL, AT 4V o I R IR A N R
WA R, BRI REE MR (a4,
2017). fJa, PMERPERITESRANLEAT AL, W]
1L 2 A S 5 B 6B AR Z YR AN 5 (1T,
AR E AR SRS 1)L EEE (Hou et al, 2020). 4]
1120204 35 ek il 2 S 15 JIA], A2 R4 AH 2 3 3
P G RCRATE SRR N2, RN EAERR
FHRR SR EF RO, BAZ K. K
HAR R OSSR (AT B A3
M. Wh. BEERRENEE) , FETEE A
B3 05 A% 2k (https://mp.weixin.qg.com/s/p-S3bmKtC1
FXn3WKBVneVQ), 3l & 4tox % 50t B 4 sh ¥y 2
TR 2 RS R,
312 &

Fh 22 A FE AR A AR 2 Ho AL 2 98 & (1At N R
FCPT e BRI o R s i S L AR B



612 4 ¥ % B 1 Biodiversity Science

28 %

AT BN () 2048 (Turner, 1991), M2 00 3 24 5]
A= RIS 2m 7k, S iatEeE. A
R EBEARSUMSE, O 2 N TR OB
M EZAT A5 (Wallen & Daut, 2017), A AiE/>
S A ST B B SR T IR 2

FE VGRS B N B iz AL 2 5 e U7
R e U (B R R 2 IR B N AT N
P () 35 (R 2 D) el o 2 1 AR i h B A ik 5
SEZHAT N(Tyrrell et al, 2017; Wallen & Daut,
2017). i anE R S E ) — Dk 5o, s 2

SRS, B R RS H N BB &),

A B 2 s BT AR B AR 0 1 £ (Marrocoli et
al, 2018). o HVEMEAS B2 A ERIEE B
Ciipuy e RS i NYNE 2 Y NOE R ) itk R 53
o5 B (P AL 2 sl phEAE 1 1947 ) (Cialdini et
al, 1991). X T-# 4t 2>l 5T A RAT (W A= 5)4
TH ), DG T IO G A O B AR A, RS ] R
FH A ZERAR, 00 e 1 Y45 B (K 2 ik 2 1
ALY, TA B A S 2+
JE™) (Cialdini, 2003), B2 8l 48 & M RTE(E
BRI s 2 1S E AT A" . BRTIEEAE A
DAN T I i SR e D Y (=105 S o o e - A ke | R

ZNDE IR, AH— U 2 A BT TR B,

S5 3 0 A N BRI AT S (B P R ) (R R G s 5
Wi 5 B (K £ 4% 47 J9(St. John et al, 2015). 7E4E X 2
T, AT R ST G v BT AR sh v o AT F
W, BT R ak X R SZ D R Hoth A X, (2
BETE RARS B 22 Zh P R A 2 4 L

N TRV T R FE AL S0 AS N AR I 1 B
BUR I A2 R IS AR T A SO . [tk AT
ARG, U 243 R i T I A 2 1 S o ™
JAlt, NMAEAEEARB S WS AT — 2 (Kiesler,
1971). CABFFURIN, AT A I AL ML
B O] e LS BRAT B SCRE AT RSl 520 T )
JAi i+ X 2 5 (Lokhorst, 2010). [FI4E, X0 SEEF
P A T A BUE RS AN, R AT
FRVEANIE S, 5 5 0T R I 4 2 B i g mf
RE 12 1o L PR IK S B ¥ 2% 1) 7T B8 1% (Wallen & Daut,
2017). KT Sl Ak 5K BURF B RS A TF R AN
BB AE N B AR, BR A A AR R TR AR
AR ) A G B, P A RS 5 IR A A
LWL B A TE o AR, SEBLY)SERIAT AR .

TR SR — N AR R B R0 T R  h
FEE I HPRAT NS, KRR kK T BFRIT N,
HEREd S5 EE, AR E PR TN
) N\ (Wallen & Daut, 2017). 44454 A A H 5 A
[ 5 Rtk 2 W 2%, TR 5 5 HiAh N 22 [A) B AH 22
fift s BESLAGAT . PSRN TG b AN
T8, By Ksem ) 548 8 N (Rogers, 2003;
Christakis & Fowler, 2009). H#l &5 2 W 7€ H,
AR A0 A 5 41 8 DX 288 oF 185 I A 44 () 75 AR B8 30 el i
1T A B A F (Burn, 1991; Meneses & Palacio,
2007). XTI/ AR BT A B i o, T RS A
X A1 52 N B2 NEEE = TR RN A
A JE AT I SEEF A Zh Y e XU 28
eI, E T Sk R 2% AR, 1R
= R85 (https://www. thepaper.cn/newsDetail
forward_5687414), i it 2% 2 Ol A O ) 41 58
28 TRGEAL 1 AR A AR B I A A S T A 40 Al
K, Al a P WA &S el R B A sh W, RBL T
TR S FH A 22 X 28 5208 A ARAT A B R ARAE FH o
3.1.3 EEHE

DN INSERA G B A S R, B RS E N
FHRL AR . (e BT 28 2 A A o L B 57 5 2
290 X B AW E bR G #ATE S, SRR %
SYFaIER 73, B 70T B S BT B AR sh P i a]
SR . REK YA A SRS ), H 19884
EEZFMSHE T (hENRILHEE AR
ENS (AR N R SR ] i AR BT AR S P AR 3 5 it 4%
By A b N RN K A B AR sh P g St 5%
B) SEREOCVEE . [RIE, B0 W a0 Pl RN R
FHE TANIER . 140201848 3R E 1E A SL i
G F 4 AR B (b A N IR S AN E [ 55 B
2017), LARAEH il 2 2 As T SR (B RAR
RRSHEZRSRKT AWML A3
i~ BRI A ST . D) OREE N AR
i fd 22 4 ) v g ) (http://www.npc.gov.cn/npc/
€30834/202002/c56b129850aa42ach584cf01ebb68ead.
shtml), ¥ & £ — ST HEH AW HAEER 5 S5id
FEH . (PuE) KA, &4 X BT BN
G 08 B X (P AR U o B i A R e R A
(FEEAANRRRARSFHFEZRSRTERESR
SY AR PRE ) DS ORI N BB A A= i f R 22 42 11
s ) (http://www.npc.gov.cn/npc/c30834/202002/
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33728¢88d54f4676866328530d5497cc.shtml) . 3 b
ARAT CGIEE NRRR RS HSRAS KT ™
FIa ARV B A AL B . AT A 1E S B A= 30
DS Or b N BB A dife BE 2 i) thsg ) (http:/inyt.
hubei.gov.cn/bmdt/ztzl/zxzt/wcbgzyq/202003/t202003
09 2176492.shtml). #Z20204E5H, LV |4
B, PEREERX . EERT. LEE . JEaR.
REETT WIFGA C 9 & A8 BUEHE T AR <k
JE B2k o

& B A KA AR AT T i B AR S AR VE T
5y, I 9 75 SR 1K (Baillie et al, 2004; Sung &
Fong, 2018). 171120184 FL[H (¥)“ G 4 4> 4K 5 4
SENE IS, AR 2 U I S ROF I B
IEB0%HI NRIRARRA LI LRF, HERIRE 4
P SE sk 5 5 B N H b A 4 . 3% sk 2D (GlobeScan,
2019). JREALL, T T TR KR 2 Tk
ARBCE RS ] Re 2 A . FlundE B, “R A
4 THT 48 57 4 1 2018 4 S Tl i X Vi 2% 3 4 52 1 EE
20194F I R, T 3K G O 1) YR T8 rhifg AR e SR TE 11
EE 4 HH 2018 4 1) 18% & 2 | JF %8 2019 4F 1) 27%
(GlobeScan, 2019). [, A Db BLXFEERIE KRR
HEAT B BRI MR IR DA o 30 7 ZEE A2,
ETT e KIRFNIEHL T, B EE k5 5 ] fe 3
ARVE SR B B0, 1 B R B B S TR
R A SLPE, WTREIE R — RV AR, il
A R AT A AR 5 SR G 0 2 B Ak AR 101 fe 0 3 (Chall-
ender et al, 2019; Ribeiro et al, 2020). [A I EEEM
AT R, B AAH L B AR, B 5] 3t
FL G A14T 9 (Rivalan et al, 2007; 2w Al F 3,
2018). IEMEIE RN, AT m i
5 I R (B B RS, 2019). H iR E L TIEM
FAEGINFFER. 2N BORTESET T
JE(VF, 2014), & Fidk— B8 EPIE B NLH, 12
X e 1 (B B IR SR, 2019). AL, RS EIET
BN O R G ARV S s RS B 5y, HAH
ZYRVE AT =, PR 75 e s 18] 5 %
W% B ST 4 (Harrison et al, 2016). 7E4FRRI
B R, TR R AR5 B A ) B IR 0 L T 4T o
1TEh(FEF M ELR S, 2018). 1 e 5 7 el PR 95 25 i
RPN, & EH &R RGE AT, B/
TSRS E P, PR AT T B ARSI
LHAT N

3.14 {TABhH#E

B TAT B, YRR A S AR b
AMEBIAT R, AT N O SR R (1 45
(T a4, 2018). 3 4ol AT 5 I B 4844,
ATE ANATHAT AR B R AR TUAAR L . X AT AT
07 V2 #% R Ok« Bh HE ”(Nudge; Thaler & Sunstein,
2008). H AT e % Qg H TR AT K g 5 5R
R CL LR TR RIMER . B 5=EEZ T
(The Behavioural Insights Team, 2015). 5] 417E 7%
S RIME S F, SR BINA S I S BOA
“ZIN”, SREN] H 2 HT30%4E = 234N A JE 1
90% (Thaler & Sunstein, 2008); 7 K2 fr i & fr
Mt as LE IR N 165, = B8N 1 41%-79%,
AT/ ST B (Garnett et al, 2019); it 40 4%
BORSN A K H#, Al AR A AL K
1 1n201%(Nayar & Kanaka, 2017). @it Bk 7+
TAAMRAT R RANG . R AR, R AR
HIAMA R R B H, PRSI A B 32 S B
(fr 5t S 5%, 2018). X Fh 7240 Jy ek B A 5 M 2
POt 7R LR A T 2. 191 20194 [H KR LR JR AN
NFTGEIR A2 PR R AT TR (B K AT R
By TARPRESANA B ORISZ 5 H ) (http://mww.gov.
cn/xinwen/2019-11/28/content_5456662.htm), H #f
FRF IR PR RPN ERSATTEHE . Bk,
B ey IE. W DB A S A B A S K
SR 25RO R OR SCATTE N FEBR 1K Le2 4
T 8 T 5 1) 39 435 2R A DT 52 e 2 AR K 25 i I S T
W, WA Bh TR 5 B AR SN2 TR R
32 (TAMTHERSEN

NG R IE BT AR Sh W AT NI B, AT
P G &E AT N OB HEZE, A 55 4 2 5 B4 HE 42
(social marketing). LA JyH ) B THHEZE (human-
centered design) F1 42 B HE4E (theory of change)
(Wallen & Daut, 2018). -2 #HHESLIE H 3778 Y
WES s TRV, SibA T ATy, L H
b 5 L FAE T 15— B (] Py R A BR P 520, Jd@id
R AR AR RREE R R, (2 H B A v R
I NRARIAT e s, I sgmn sk . A R T
#2138 ¥ (Kotler & Zaltman, 1971; Schiffman &
Wisenblit, 2019). UBEHELE AT IE H T ek 35 A= 2 07H
WA B ER AR R T X A2 E A A
Y2 BEVEAR Y S B (Wallen & Daut, 2018), HEC
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L A% )14 22 4% (Rhinopithecus roxellanae){f# 4% Sz px
i) @ HH (DeWan et al, 2013; Wright et al, 2015;
Chaves et al, 2017). PAA O B HAE SRR T
Z 5VEATE I, i 5 R & A O A N B X
HAEEE, TEROE A S O AT L R o 1%
HEZE 5 B T4 X (4 2 B A AL, (R E s S AT
SN R A2 5 (Reason & Bradbury, 2008; Wallen
& Daut, 2018). i FH T %7 A= sh ) S s,
B2 M 2E R AR AL X BB 7 R, AN ] B
FRTT 5 B LR B H As — B8 4 48 1k 7
Gy o DU R HE SR 0E Ik T B AT O e H AR,
FFBEIE ST T 18] (1) R R B AR AR R B R, ik
FH PR AT N B B LSt B, 35 BT i
FEXT SR I PEAL B AR~ tH (1 7] 47 P (Phelps et al, 2016;
Wallen & Daut, 2018). S FibHELE Ok iz H 7%
T Z U AR SRR R 5 T IE R, BRI E
5 g sh e K 4 (Biggs et al, 2017).

AN (RIAT 9 B0 7 2 AAE 2 4 HLAR 38 PR A
18 e B A S Wi S, AR R DLR R
M (Q)FET AT AR ER, BREAT R AL
i, ) 75 kK7 BARBEE, Be B HNE; (3)
ERRRRE M B AR 5155, E8EE AT N SR HE AL
5978, (4456 At et 5, X 5 E AR
YR OCE SR 2 s, G)ESCHE R, ok
ZERN ZEME. ZRENEGE.

4 fsBREME

BT AN RN FIZAHK T S
BRAF ISR A, TEI8 FHAT oS HE B0 7 12 DA sk 2>
T R FF R TR AT N, FRELRGIEH 2 FRN T
%, BREZEEEE, FNEEANFETARKES
2 ROBE R B a&E A M (Wallen & Daut, 2018; “t
Sas-Rolfes et al, 2019), PASEELA R H K A B A 5)
VD TRAT N AR N A S R
41 ZZRcH

45 1 B A SRR G R PR KRR b 4
BRYG I R B AR, R TR EE AL DB
G ARV AT DAL L SRR R R B N
A s f S b B B AR BLAb, RR B AE A
TEVEAS BT A Sh W) 57 By AR A sgm b SR E A, FRAE
FHC BB LA SE B R 2R G is H 2 SRR R I 2 F

(Blair et al, 2017), [AbAEZSRF 245 B @ Fb 1) Fil B
ANA ARTIRE, LU 5 AE 0 iX L5 A N 1)
FE [ S0 9, 28 5% 55 2 (Wittemyer et al, 2014; Benitez-
Lopez etal, 2017). &5 NPIEHFHEA, 5
SR TE. TN DAMHNL. EUG IR B AR S
AL 7 B R G v AU BT AT BOR SRS A R A
P (25 B2, 2014; Gonzalez et al, 2016). X LLHF 57 45
TR N FH T P14k B AR S W 57 2 RO 2eont AR 22 e
[RIEZma Ak, I R] A AED Z AR RS SR A Bk

FAh, IR BT L A 2 SR IR ) il T
1y ) 22 B A= SR DR VR B B 4 BRI B, R R GR
A SRR S FHORXTE TG T A, Fiat
PIE RS B 2115077 %, AHIE TIRER 5 1E B
JitiE (Coalition to End Wildlife Trafficking Online,
2020). [AJF, PHGIRAHEAR A HE H T Pgad 72
AMREE T FIPFRA TR RGN o E R
Qb4 [H] 4755 (Gonzalez et al, 2016; Waldchen et
al, 2018). F|FHDNAZIEIDAI[F AL Z AR 55 7V ]
PLTE AL 5 G A A i S A, A R T X B
HE R AEFT o A0 T A AR SR R AE TR 37 (Blair et
al, 2017; Natusch et al, 2017).
42 BEKEE

I/ B AR S B T R & R
s AEBURAHL . R X TAEANR Stk X K&
AMFEZTT GRS G0 OOs e i 2 2% 15 4,
AmAA Bk k. BRBENN. aRES
TEE, KR T —RINKTHAENNAE S0
B, B 2 7 BA BE A AR g b B B IR AT A
45557 B 3 (https://mp.weixin.qg.com/s/sGsMaJP
shOgms597GqPrFA). 75 8 F 2 S RHR R 77 VL A HT 1
AR b, 4 2 & ORI 1 S ENLRAE &
Al RO B, KA EAE B F
Wit 22 FIAT 9 Pl S e+ X F 75 (Social and Beh-
avioural Change Community of Practice, https://www.
changewildlifeconsumers.org/), #J 523 & & 4K & 1F
FER SRR T BALSET T AR SV 2 5 AT N
(TR, TR A SN0 2T TR 2% 44 & (Wallen
& Daut, 2018). [7] i Ji T~ FL I 9 43 A 3 37 5 202 B
2T &, 12315, HEiR110°F &, AliksE 2K
NS5 BT d AR 1LY A B R 5 A B AT sl
K, RIFEFF AR FARER



%5 10 Q@A 2R T A EFE ST 9 5 SR BeAT T Sk 615

WAFYARER G2 — NMEZ A T RE
i2fE A 4i(Gao & Clark, 2014), ¥ & MFh
FIRBIIE 7 55 2 AR 2 A S (R L) o DR bysk D B A=
BNYTH T TR R G B Ak bR HARAR O 7 AT T
Tilo W120194F FF- 4R 1 — It H BR ¥ 5% Bh O EJE AT
B, R v AN A R AT o B AR A ) RS A
FRMILTE 1) 1H Br& AF 1 1 (http://wes.org.cn/?what
wedo/Im/227.html), BtE T 2 EEUF. JEBUFAHZ .
k. WmREZ T e, BIESHUT B A SR 5
BEUE Sk o Ta) S R 9 3 1) A B 4k R P T
43 ZREZEE

A7 90T ALEAS A ROBE (RPN NS B Bl A 2)
FHAE R (World Bank, 2015). [, £F5FASH
5. AN [EH P AR S BT AL 3T AT R T 0
Hel, 7B BN A RUBE I 3 H P (McKenzie-Mohr
& Schultz, 2014). #1%F4EE 75 K I H bRBEAR, 7R

Rl HEMRGHP AR LBEWFIZEXTS
Table 1 Typology of key actor roles in wildlife trade

/NPT RUBE B R FH 8 R 5k 5 4k 2 52 i m DL SE
A RIEE I NATIAT o I anfE B B4 b R 42
B2 22 ML B T R AEIR T 7 R sl B e P A
A, BAosk 2D B A2 B W0 N 24 1) 5 5K (TRAFFIC,
2015). T T RE BB BURE PR, )
BESHHAMW & EAEEEIIEELE 4 3)
W) e Hodt) i (Moorhouse et al, 2017).

TR R AT AT TN, H N 12% A K I a) RUEE H
PRIF RAFIIRCR, DR PEfl 2 G0 A e Tt 28 0
B TSR W] RERE S I [A) (R HERS T AR 4k, DRl ot
FHs A FE BT B B (AN H s 3 H L B, 14,
2R HEAT VA, AR T SR A AT S B R S
VAN gk (Wallen & Daut, 2018). X EF A= 5h4) 52
BT PAT & 3 H R B I B e, AT RAE —
5E 2 B b B AIG B AR B W 2R AT O S I XU (“t
Sas-Rolfes et al, 2019). HL a4, IR FITAEAS o 8%

R o Gk WSt AL

Trade chains Category Description
i A1 Subsistence WL H B IEAY TR Non-commercial harvest for household or local use
Suppliers . . . -
PP Pk S % Specialist commercial FIH M T B AR il B 445, 75 Harvest and breed with an explicit
commercial orientation that often involves specialist skills or technologies
WL 3 X Opportunist TTE SRR B s o R P AR IB S
eg. in the process of gathering mushrooms, come across wild animals
F&EM Bycatch TCR A, BT AR S B A K i
Unintentional harvest of non-target species (eg. wild animals fall into the pool)
IR 5% Recreational LA H B9 Harvest for enjoyment
Mixt#! Reactionary B TR, NS ps
Harvest associated with discontent or protest (eg. in reaction to conflict with wildlife)
LA Logistician AL Bk RIS 525 Involved in ordering, aggregation, finance and plan trade.
etc.
HH ] FEFLA Specialized smuggler #5¥5i2 4 Transboundary smuggling

Intermediaries .
HLH& R Government colluder

FIFHER S 2 MR A 5 Involved in using an official government position

ANFITESE =77 Unknowing third party  wnffti%i /A & eg. express companies

4bFETT Processor
fit)k. 4 Launderer and vendor
ARIGA] Experiential

o #t&# Social

Consumers IfEA Functional

£33 % Financial

AR PN T AEZh ) - Involved in product transformation

H BNV S # IR & Direct sale to consumers

1B SRR AR50 a 5% 7 Desire to fulfil hedonistic pleasure or satisfy curiosity
hiEt Y 2 R s . A7 eg. highlight wealth, social standing through consumption
LA R R A i
WNBEBE BN it s B R R E )

#5%¥) eg. use nutriments and medicines

eg. buy wildlife products as investment strategy or exhibition for income

FE1#h 2 Spiritual

WZEHURE eg. free captive animals for religious brief

RN N 25 204 [ Phelps%5:(2016) F1Thomas-Walters%5(2020)  Modified from Phelps et al (2016) and Thomas-Walters et al (2020)
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28 %

A FALAS B AR SR BT N, Ao NAESET, K
FOA FLIPR R A T TR DA th BE DN 5 (Webb et al,
2010), X A AN R I 2 R B TSR S A
TEZMATRENE

5 RESRE

AiE 2 R A, N PN, LA E
B LEZNYI R Gy IR, RS iiR T B A S
W RSN DT PAT A B 3 B RO 5 S it
A FR R R SR SRR, LRI A S 2
ARV B el i, 3R B B A P R4 Sk e it
BEEE . ARWTFUE R @A EZ WA KAHE
SRR, TR FU AN R 30 B A= S v 2
M (R k2 R IR 4E; Zhang et al, 2008;
Zhang & Yin, 2014)8% HAhAT A oA 7 (A R AT
9 H RN 5 AR BR8N SEIL AR AT R AR i S
8L Truelove et al, 2014; #7k 54, 2019). HEF]
FENMA 51 RBIE AR BUG . &5 ek
B3 I | (2 WA, 2001), s H AT SR T
il w7 5 Je F B R PR VRS 1) 8, 75 AT AL A
HATEARILE, R AT. RG . BRAEMEEMTT
ftifA& % (Redford & Taber, 2000; Keene & Pullin, 2011;
Miteva et al, 2012). IR et il 28 A% fEA L AR R
Ja, NSRS BRI R AL 2 B R anAe] gk 2 R
%, B TR E G B AREAL 5 i B S5 AT
Nk, #a & FHERAER K G EILESS Ty, (R
TRV M oA 2351, 5l RS AR KR
ok ARV B A S0 2 A AR
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