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Reassess wildlife conservation in the context of public health
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1 (R N RILF E SRRl ZE 5 2, Jbal 100101)
2 (hE R =R s 7T, dEE 100101)
3 (hERMERE S LS BT Yo, B 650223)

FE: “HrA s (wild animal)— iRl A IEAE R, EAERAGE A A AR RS o EREA R T, [E
PERE BRI 5 T 2 XAEHIVE, 45 & NS0 sh Wy ST ARG S AR ROIE M 0L, ASCER Y 1 B AR 304 1)
TYHEMESHELE, MUEL T AN B AR B G 12 MESEIRES . DUTOIRAS BIR 2 KN TR B A SRR R
MONEFAEZNY): (1) HALEE RSN TS (sl i 52 #) b B AR 20, o R AR N TR R ol
BOAEBE G RO B ANA; ()4l PL el TR AE N IR 2R3, sl B B AMELERE F: 26 18 AR AMA; QB AR IMSE
( CHUCE A EYIP E PR S5 A 20) RO R AT 5 A B ARIER N TR FEAC (@A #iRE] A2
HARME AN LEEME. AR B HARAER 2T, 2 KA TR FR YLz, ik
TAE NGB AN, WE TR, KK & i seish ), ULARIRM . A & & AT X SR sl & A A
A BEENY . (BN T te ] — e AR M N TR HE, AR N SR LA B AR IR R i % 7 (e i 2 AN
TEHEMIFREY . RAKESFEAIIRE), LR TN N EEH, WHKERGEES 2. Y
EHL vk BRI BRI . (R N RIS E S A Z R EY AR R AT LA R 2B
I K2R, B BT A S I A s i, HRES AN R TR AR AN N TR T . Hofhsh
PR B, ARSI BRUR ORI BORRIE . iR AR S 2 R, ANEGL (BMARARE) (s
) 8, JEMCA KREREIIN GhIbiEeE)  (fdbik) SSEorEE. A0t CEFAESRIE) ATRERIK
BB E AR L

KUEIA): B, CHEREESHELE, BAES R

A conceptual framework and definitions for theterm “wild animal”

Yan Zeng™?, Xiaoge Ping™?, Fuwen Wei**

1 Endangered Species Scientific Commission, P. R. C., Beijing 100101
2 Institute of Zoology, Chinese Academy of Sciences, Beijing 100101
3 Center for Excellencein Animal Evolution and Genetics, Chinese Academy of Sciences, Kunming 650223

Abstract: Theterm “wild animal” has different meanings not only in Chinese but in many languages all over
the world. Here, we identify uses of the term “wild animal” through examining interpretations and
applications in local, national, and international laws and language used in human controlled animal
reproduction. We put forward a two-dimensiona conceptual framework of “wild animals’ that distinguishes
12 continuous states of animals from “wild” to “domesticated”. Animal groups that have not been artificially
selected in the medium- and long-term were considered wild animals. Domesticated animals, whether or not
they live under human control, such as domestic cats, dogs, poultry, livestock, and model animals or stray or
feral were not considered “wild animals’. However, the management of some categories, such as tamed
animals of wild species or exotic/invasive animals needs to base on ecological safety, species conservation,
and legidative objectives. The Law of the People's Republic of China on the Protection of Wildlife shall
apply to endangered animal species threatened by humans, whether they were found in the wild or under
human control condition. For the management of other states of “wild animals’, existing laws should be

WSk H 35: 2020-02-25; 252 H 1 2020-04-27
FEEWH o E R b P S SR L 01(B %) (XDB31000000) Al AH: i 5 45 #F & L 151(2016Y FC0503200)
* J@IAE# Author for correspondence. E-mail: weifw@ioz.ac.cn
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strictly implemented, and new laws should be enacted with genetic resources, zoonotic diseases, animal
welfare, and ecological safety in mind. We additionally make specific recommendations for the definition of
“wild animal” for use under the Law on the Protection of Wildlife.

Key words. wild animal; two-dimensional conceptual framework; wildlife protection law
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20204 tH 53 Bl 9 28 R 1B AL e R0 B il ¢
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XF20164F AT 11 CHFAE SR IED I& FHYE LK
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Y CEPASNREY A R X A A AR A
P, AEE U /5 2255 18 2 i R 3R (A B RS 3
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RIEKFAMHE TALE
X T, 1EAEFIN R
M. SR EME AL A
HA)E 69455545 83 e it A2,
WA PR SR A AR
Jm b — 20 Bk IR A, AL
B 9 A A R A T ARG i AR
(IUCN, 1995).
HOME AT, FAEIEH R
¥ F X e (XA T8 5
B M T), ARG,
H A H B AL T2 R
T, RMEF SRR AT R
B A0 B R A A AL
REGEUKRREEHA
FrEE, L OEA T AR
J& 4 X, (CITES, 2020).
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CEMEHME st Animad S (AN LRI G EATH e R A

PFEEY K, FEIEATAR: (QFWIETH A
Biodiversity PRIAGHBR, k. BERE. 9. 9P
Conservation Act FIATF; O)TANT A Z 55—k
2016 T34 = SRkt A (O)3h e E
17 A3 5 (d)Zh 4 P K.
3 CRIRSFAEFY A P K R 818 LBk A st 4.
HERD wildanimal —  — 2 44« 24" 15 R A Z 5P 89 B AT HAE
Wild Animalsin i, AR E LT ATY X2 LA
CircusesAct 2019 Hih.
A (GnEXEFAL FAAY 18R B T E—HF ARG ZIT LM L
S Mk Canada Wildlife Rt Tsh4. AR,
X WildlifeAct
# CFAEZHMEEY FEZHY FRAEZETINREN S, LOLIEER
%  WildifeAct 1953 Wildlife SR AR R AT AT AL
2 KREFEDY. PRELEK, 2FE
FEZLTTF (F A HMAIEHIEED AR
FAE Y.
FRE EFAFARSEFTORE LM, X £F AT, BE. B, BT, B,
KE 2P RT3 4, Brie Domestic . #8. #aabE, LT R
EA T R A B A RIRA, animal Gasagks, AN,
FRE FINKREAFHRE LY, LEARE RE 2 AGATAT R AL, W, #E3 K 3,
FOLF RRB M H ey, BpfEiZ BT fe4 Domestic R EZH 492 & ARER
FERIORE, BE @AX—Laiy bird BEAE B, A . FARR
BT M AR J, A2 R PR B A2 A 69 4 IR, T R 4E
WALA A EEIFINRE; (D)IRIE F 234, AR A, LA,
$ 535 RE KRG THA 6, BAKH
WAt K BRI AR, RREAEHRE;
(C)1E — ST BT 78 8 4 X0 T SLARAN ) A&
EIFIMRE,
KA shthizhl  HAEzhd L. Bef. B BRE TEAK
EEY Wild animal B A2 R RH R, BRI E By %
Wild Animal A EETINTAE AT HEARGH, T
Control Act 1977 WELGABTHE LY, OFFIK
AR, TEFEEEBRGE, R
BB AT R T MR IR IA G AT S 4, R &
¥ B FARE 20134 (T ELE)
EAESEV oL es? CRER-v: 0 RUEIL /R
FRE AFARSEZGRE PRGN, £F ETH. G B BT B
RAF LT RREAGITAT 434, Bp Domestic R, 8T AP (AM)Z L
HIENMT oA FE A RIRE. animal A e SLE, ZLT
TOFERRE, ILEM,
FE KFAEAEMRY  FLEIHY EORREINNF AN Y, G162k
) Wild animal LW Ak —. WA=, WAWRMERGIE
The Wildlife 1T5h4h.
(Protection) Act &0 aEmAnE. B, vHIL
1972 K ARAT R B YIK, T LA 8 K Ao e
TR,
YE  (FEDWRY  FhHh B8 52 A R A4 (48 AR 3 i
A% Zp) wild Wild animal F R E—F .
Animals Protection
Ordinance (Cap.

170)
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grunniens). 39" (Equusasinus). & 111 (Capra hircus
aegagrus) fl X 7% & & 22 [R J& ¥ Bt & #f (Chinchilla
Pp.). XS TH IR ) — 23, o R
B Bl (R A28 5 B AR AR AT AN ], R HE B A
JE e HIZ, A TEEZINKEERY, W
HEbr T N TEF 3R S Th 5 T K44 Yo f,
R Bk 6 2t 1 59 1 (Agapornis roseicollis). J 5z B8 ity
(Melopsittacus undulates) . ¥ & %5 #% (Nymphicus
hollandicus) H1£L 8 ¢ %5 (Psittacula kramer) .

AT L, 75178 B A2 S AR 4 FH 20 2% & F
JE T, W) s SO B 2R 2 HIL BN RS B
HEEE L.

3 “EFETHOES

5 4 S e SOMME & 1 3E F M5 AT 3)
Vi BT FIWTE O ) BT W] LB P
WA E . BRI, 2 RRAE T AR =A
77 Tl KA IR (Palmer, 2011) . A ity A Jo 1 e 28 BV 3okt
R R T A4k, AT AR NI . S CYIAL
ELE [E R SRR I R I R, e NS 95
T EASMA T T E SR YIFEFHBYIME, Yl
NPILE R N KGR, XOnT LA AR IR AR N B AL
(Décory, 2019). Joit e L& A B I8 & X an i Fi
FEYItk, BTN ik &4 e 17 st NJsA7
E i} %2 71 (Driscoll et al, 2009). % 11 (& 757 k) B
22 5B AR (Vul pes vulpes) YAk sz id & I, N Tk
B0, L2191 (Belyaey et a
1985; Kukekova et al, 2018).

N TR B2 N A 2 b G Fh e () PR IR Bk
WG FATIILE. 5HRIEEAR, N TiEHFELL
A A ANVETE A IR I AR, 17T H A i DR R () o
J Ff vk 5E (Futuyma, 2016). 7574 shifh i) 21
ORI T, BREEAT N TIE8A, AWK
WRIESN . XSRS I0, w s
SCIL A IRYERE, BURBORYT . REEE R, A
HNEFREE, A2 AY H b5 (Redford et al
2011) . A\ RN KA E HESD 1) B B T4 It ] LA
IR PR A R R B MoK BRI 3R
1R UL S ETE S NS SR MW AR AR S B 7
SRH O ) JE MR VAL, 4k T RT T PR A R R A
P£” (Child et al, 2019).

SRR UL SURBIE TS, Wb G4 R A 3L 1 A

P&k, TR ST B AR W AT AR E B A
$E. B IR B BN — REEFE, KILAT
REAFAEIE S 12F IR

(OB SCEFAZNM . RITEIVE. . Ak, 5
Y AR HARMA S AR, BERRS N Lik#E, 1
A Z N EBEEE R0, R s A S S B
A

QW S EFAEZY . “HERHEA A E,
AR BT 0 2 5/ 32 8 N RIS BB . E TR 2
gk, RES, HFRZ B HAEFNIY, ©
AT A S B AN 32 N R4, H AT RE o PR N4t
B TA ZIRGEY . R, RS2 3K
2. . EWSENEY) 0 E R R

()R A B A TR/ N THR I EFAE S o
XL VELE AR B, NR R —E e
HRpE A A, F T A s A R B, (B
ZI RN IR ES Y M . ks — L5 P
Y AR 3% = WO B AT SR AR 7 4 R
FOARBE & B KR, BOib 2 46 sh 4l H R4S £ B 41
AEAEMRET G IE, LA SR e AR (B )R H
BPAh . AETEN TAAF T H AR 5l BT A0 i AR (1) )y Ak
Fr B AR B R R T B 4h . — LS AT TEAT 2))
VIR R H AR R S R I A7 TS AR,
B AETE DA ARG B T IR B AR

(DRI E LY. HAES, FFR
W B RIS P NS TR R 4
JERFRAEN LIS T B A3, G EN T
BTREEZA, HRIET A

G)BEFEHAERZY. BN, EEHE EHEA M
TR T EAMALE N LA T A, BiEEAKREH
By A AE N T & T R A 5. A — L
NTLEFRESHKIRAE, KA. LEAIT
B, FZEMNEFHPGI AR RFPIR . XL PRI
T, EARCEE N8 T H A3

(6)FRFE S B A I BRI BN o BB iR 1)
N T EE MR 05 5 5= b o3 A 1 8T 40P R 4t
TrEAEMER. SRV, W oK P
(Salmo salar) . i ) 4 J& I 4 1 8 (Ambystoma
californiense) ) N T % & M5 BF 4M PR R H S8 2%
SR T EATE SRR R 9P (Hindar et al, 2006;

Fitzpatrick & Shaffer, 2007) . MR {545 1) £ J 2% &,

B 1R B i Rl KB (Andrias davidianus) 5 B 4h
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R IE R IR , BOJF R IEA VI (Yan et a, VMRS RGN R AT (H2&,

2018).

(NEAERERIBI B . 15N TH %04 T &
B I A B WP i e B SE TE JS T R IR 7 b B Ak
5| NshY, LB RE (Elaphurus davidianus) F1EF
Ly (Equus ferus); ¥LERT TR E] B 2R/ B 2R K38
N TEERKESY), W REBAEMATES
N, N TEE R B SMEE R Eh ) .

BALEEF-REHER. X IREFHE
b, (BRI (20165E51T i) MCITESA
LN PRA R I BRI, BIAE N SR 2641 B
KEH T AL . RXAINFESY, HE R
MR BEIRH B 7K. CITESAZPK B AR SRR
it Z R PUR(CITES Conf. 10.17 (Rev. CoP14)).

9YIFsM. 2 —ERHMATES, O&
TE Rk € N TR EE, B RMEHICE /MR, H
N TIEFER RIS, A ZYNsh).
— LR NS E R AL R SR (B K 5K)
AT RETREIE F A, (B A A DB A ER A
AL R 5 By AP 22 e AN B3, B EAT N b
%A BE 125k (Kukekovaet al, 2018). i H #if AL
T 3% (KL JEE (Cervus nippon). i (C. elaphus).
%% (Nyctereutes procyonoides)&s, K ¥4y F TRl £ 1
FISLIRENY), & A% (Macaca fascicularis). &
5 (Mustela pulourius). XFOIREFX E 4R, BAA
ST A X R E A B, AR R AL B AR A El
FHALYI P T RES2 IR, 25 CITESA A I 5
AL JER 00 90 4 Tt R 92 R Y 0 o R A
K FUEFE B LA AN 2 T 500 2 S5 nT e ) &
GRE

(10)5hKsh. U5 B AN RN AR,
NEA BEL S B — M ES /G, £H
SRIAEE TR AL | ] BARYERF A . IR BRI
T 58 5 (Myiopsitta monachus) fh i £ 48 T 4 I
A 2 AT B AR R X9 (Postigo et al, 2019); &
e 7 — %6 5 SR /K38 & 4 i (Lithobates catesbei-
anaus) (Bai et al, 2012). 4 H-ffi(Trachemys scripta
elegans) (Xu et al, 2012)%5 4 kW i Sr AR R,
BTG 22 5] N B — SR B (T oK Y R 2 A5 B R I
FL2h¥), Latham et al, 2020) W K il 51 N 1S9 52
B3I (W B iR (Ondatra zibethicus, Bos et al, 2019)
&, ENEART WO MR, XRS5

W AE 9 W) AT T 5y 1Y R SE W) A 26 46 BE R
(Cacatua sulphurea), ¥tk & 7 & s g 37 1 BF 4
BE, BT AT B8 B R P A S L ER 4 R RE
(Gibson & Yong, 2017).

(AD)WIREA R EE S /BRI W ETT
N A BR T A E T AZ NS Y14
BN e R DR s FE R IRA . B AR KIS A
Mz, B C 2 BN BT 45, X et N BB
SR AT B B A B4 oK A7 TR

(2RSS . 2t NI LK
WABATI A TG AE N SR S84 2 N IS, B LI
LIPS NI TN N AN SN TE SN E SN0 2N
LML ® K. FKESE, ARPAT AT
EET, EREAE s —m sk, H
TP EA . LR B BN TT A 5,
1% (Drosophila melanogaster)~ B fi1 (Danio rerio).
YT (Xenopus laevis). K B (Rattus norvegicus)
/INER (Mus musculus) 2% .

X A2F0 S AL 4 FEN N S48 i) 4 3R T 5
AN T 32 45 I i) K 967 3 79 A 44 1) T 2 A A R A
R, J&T3FAE M N R E SRR, LA
A i N Lok B B, W R4 sh v - B
PE” (K1),

18RI 2 M AL 7E H RIS # B
MBS, 1IR3 25 5 N TR £ 13
Y, TP AR EERAZ I ESN ). AE2E9FI10K
i, T & E RN TR, b Nt
DU Y SRR RS20 % 5, ot 15 RIAAE N B A
BN S AR R ORI H bRk e Y L

NEHFRLEHRNME T — LR ERIRE S,
AL NGB — & MW, W EF Sl 54
A FIROPE. bR BOE BN RN B
LA B T B AN IR, ank N T & %)
IERONIAS N U= NS P NN SE LW L BN Gl
ANTH B TETBOR; A — L B S ) 5 0 DL
[N T, A | ARG R A IR &, Horp 4
K 2 BHR L AZ A INNVE T B I OR AP R Y

4 FE
XmF=EE

CEF AR E) (20165 1ET IR TSR — 3
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wn B e
Long term 2 L. VIR e B LR 12. Sk
- Stray or feral animals Domesticated animals or
Haity L model animals
Medium term
g 9. I3
g 7. FiHE 685 A B Tamed animals
s Released, escaped or
i introduced animals
8. ATEFFREHER
=11 Captive-bred animals
Short term
6. FRFE 5P A ) B R F3E B
Natural hybrids
~ 3. PR B AR R BOA/
2. 3 & AT EP A B Y N T B 2 34
N ;);(EE?ESS Urban or rural wild animals Ar.tiﬁiially assisted wild & B sy
1. 5k X ) —— ' psaiss
ATk Wild animals sensu stricto G
Artiﬁ(_:ial
T BARBALISE G B BiES) B ARFREE AR Al ANT#ERZEMT
Control No control Partial control in nature Under control condition

Bl “EFE S T YEER

Fig. 1 Thetwo-dimensional conceptua framework for the “wild animal”

U ES AR AR TR R T VRS T I8
FE A A rp e N R A ] Q0008 K% A ) At e
5 AUE R A BB Bt WE AR
KL A SR AL Bl AR IME AR
FEEFEEI(RE =) VTR MR AR E BT
L B S i, TR ARSI R (B O, ).
iy RLATAN AR EAT S B AL (R E

X 519885 (HFAEBMIRY L) 28— hRIHHA
HA—EZM. = a8 55 =K
PRI T AR ST R B RS, ¥ R AR T
SE I 2 DR AP K B 2R e, BRI 1 B A sh Pt 2
P B ot e R A KA B AR S e A
o R BCE A LG BHADT O E R B 3]
PR =A7) R B

b =, K (EAEsYIRyE) (20165
EAT R FEET I BB 1 B A= 3P — 1] (AR TE R
. X—MERERERN T (SR (2016
FAETRR) Jm 8 — 2L 26 G AIVE . s 35— &5
=RE AR TR AT, B=E
S A= S B OGS A T B R AR [ X AR
PEVIRES), WIS A s A BT S
RETHR, &, FIH. @5, W51, B
T ARSI B 45

BB RERRGEN CEESMMIRTED
(20164E 2T ki), AT L ERFE, BEVRIX
SR AIEH T B S I A s . BRI U A
MIESR G S LS, & T
“EFAZh B DR G L, LA RAINART 4
SKGH R AL, BRI R W L T
Ko T HA EE AT TR AMRE B A X R
YT AR A LRSI 85 51 BEEF LB

B8 e i b5 B A2 s A 1B ST AN 4l 5 N 2R
TN, SRR DAL AR, WA SR B S S e
PRy KIE VG, B S BT AR B o m R4 B A
Y, B T4 AR AT HORIE L St
Rz, WER (EFAESMIRTNE) B B A H R
€ K Bl AR = A DT A, D A A ORA
S A DL BN AN E

g5 b, BORIAINER E AR, AR iE B ATTX
AR L2y ORI PR AT b R TR

WHEIUT CEAEZWRIE) &R R EF
L, RS WY, g 2R
PERIAE 1A, HEREAE ST ISLIE H s . &
WEHTA B RS RS HEZE, S 131551056/ 3)
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YIRS S AN AR EEAR G, NAE N CEFEBI
TRAED) FERALIE H AR R M E 3. 72
EE bR, BT CEFAESRY L) @i s E )
P44, K DR B E AR I MR, AN &
IREEEVES N

FEBCHEZAISLIE H AR T, AR5 b W i
W S RIRAS, JFIRE K& FHVE Bl [,
LB 1988 MRIE, S ARIL S I ARTE A S HE
2, BATEB CHAENMRIIE) = LN
O AR =K AVE I E I B A s L, 2
TREFAE BN BEAR (B OR . HR) oy AT
BTN “AIEB R RE AN, ¥R
SE R FTSIMIMAE B4R S B AR A T3 240 T
. EKERERK A EKBSERMENE, B
FEHAEERS 70 RATEY”, WIS A 5%
R FH VL

FEULRE ST, 28 = 3 Ak 7 R BR U 09 28
111228 (309, (EXFHOR N TEH O, i
R B 2 I % 1 32 DRI R N R, AT 5 R
RAES ARICAEMIT RIS . it %2510
RENDHITE, B B NBEAL 51 32 AR S5 7= sh ) #b,
LUK 5] EARRETSAR SR s i AR I, LAE (BT AR

TRYED P B I, I A ARAR S I otk A

(B (GhRseis) (EVeaik) 4.

£ 20204 R4 Jel IRl 2 e 1 2 i, 2RIt
Az, InoREFAE S ORI AR O . —
LB R S H VO RIET (BRI |, X
AT B A s ph S AT B R 3, R AN
(BIBTREE) (AeFemBiinik) CRihZeik) %
PHSIE AR AL D22 BN (B SR
%) B H R

B AT AL, B IR A AR AR LI I ] 5
BT« INAINAE SCRI R OR3P Vi B DR IA 21 B KR
2. Bel sy, EXm RIS, &
BT NR NI PAZERFH R EFHINLE H 5
MBS, 7 EEE B RS TIE B ARHE DL .

Hp Az B RN SR AR ThRE. A&
WP 5 NHIR AR ERIRANA . &R
B IR E B A2 R R IR A%
B R R WA A ZR . SHER, HEREREND
Bty WG ET AR O R ER Z VA AT, AR
WAL (EFESIMRINED HIORY H AR R AN

I HbRN Ry, WL (et RykD) | IR
I 52 BN Bl P 1 I K 448 1 B A A 0 0w,
WS HMFAMREERESE, e (AxRE
R BER AR, I RN R, HEAR S
FRE (B RIER) Ons= KRB LAY
K BEVE (AR RYIRE) KRB H AR RTE
2, IS LR ] PR (UGS A SR E B
HG AL CEMZRAEALA) (ORI EFA ST
WEhAL)) (EFRRHIAZY) AR

X RS2 B GBI ORIE) TR AV B, R
FUN CHE SR R R B YA 4 5% 111-1028 (1 B
A, KA. 122891k E B, AR YR g A%
PR BB SRR 2 A HR 2,
FANE AL (BIRRANE) M (A2 428D 45, 45
FHA QL) (BIIRIEE) (ERRBIG L)
(Rrih R aik) SR, MU RS BT %,
PR LRAT 9% 17 i
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Revision of the Law of the People’'s Republic of China on the Protection
of Wildlife: Background, issues and suggestions

Zhongmei LY, Zhenliang Chen?

1 School of Law, Tsinghua University, Beijing 100084
2 School of Law, Zhegjiang A & F University, Hangzhou 311300

Abstract: An amendment to the Law of the People's Republic of China on the Protection of Wildlife has
been incorporated into the annual legislative plan for 2020. Although the current Law has been revised many
times, its existing problems, such as a narrow scope of wildlife protection, outdated regulatory system,
uninformed law enforcement, and imperfect legal system, do not meet the new requirements and regulations
put forth in the “Healthy China” and “Beautiful China” era. The decision to ban illegal wildlife trade altogether,
eliminate the abuse of wild animals, and ensure people's health and safety that was adopted by the Standing
Committee of the National People's Congress provides a good opportunity for revising the Law. We suggest that
the revision of the Law should be carefully studied and implemented in the legislative process by reasonably
defining the scope of protection, improving the “black and white” directory and licensing system, optimizing
wildlife protection supervision and responsibility, and properly handling coordination with other relevant
laws. These steps will promote the modernization of the environmental management system and its capacity.
Key words. amendments of Law of the People's Republic of China on the Protection of Wildlife; re-revision;
legislative purpose; protection scope; protected directory; management system
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Significance of country red lists of endangered species for biodiversity
conservation
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Abstract: Both the [JUCN Red List of Endangered Species and country red lists of endangered species assess
the risk of extinction of species, the former being a global assessment whereas the latter provides regional
assessments. The l[UCN Red List of Endangered Species alerts the world to the status of endangered species,
and also serves as a database of global biodiversity. Country red lists, on the other hand, ascertain the status
of speciesin particular countries, filling knowledge gaps in the former. The two lists are thus complementary
to each other. However, insufficient attention has been paid to date to country red lists of endangered species.
Country-level red lists should be given greater attention for at least the following reasons: (1) a sovereign
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country is the main authority for taking conservation action in regard to wildlife species within its boundaries
based on the level of endangerment (conservation status) of the species; (2) for endemic species in a country,
the country red list status constitutes its global status; (3) for species whose ranges cross national borders, the
country’s red list status reflects the survival status of the species in the country; (4) combined with the [JUCN
global red list, the country red list provides a basis from which to consider the establishment of transnational
protected areas, the protection of important habitats for migratory species, and the protection of international
migration corridors; (5) the category of “Regiona Extinction” is unique to country/regiona red lists of
endangered species, providing an indication of the danger of extinction of the species at the country level;
and (6) country red lists of endangered species can provide updated information on the inventory,
classification, distribution and status of speciesin the country. Yet, the importance of country red listsis often
overlooked under many different circumstances. Following onset of the globa COVID-19 pandemic,
however, people's outlook in China has been changing in regard to the relationship between humans and
wildlife. Consequently, China will be amending national laws on wildlife protection, epidemic prevention,
and the List of State Key Protected Wild Animal Species, in order to better prevent and control emerging
zoonoses. The status of wildlife species included in the country red list of endangered species should be one
of the defining elements for identifying and updating species on the List of State Key Protected Wild Animal
Speciesin China. Thus, it is critical to recognize the significance of the country red list of endangered species
at this special moment in time.

Key words: IUCN Red List of Endangered Species; country/regional red lists of endangered species; List of

State Key Protected Wild Animal Species
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Fig. 1 Differences between species assessed and endangerment categories between the Red List of China' s Biodiversity: Mammals
(A), Birds (B), Reptiles (C) and Amphibians (D) in the corresponding faunain JUCN Red List of Endangered Species. Photos are
giant panda (Ailuropoda melanoleuca), Cabot’s tragopan (Tragopan caboti), Mccord’s box turtle (Cuora meccordi), giant salamander
(Andrias davidianus), taken by Zhigang Jiang, Yanyun Zhang, Bo Cai, Jianping Jiang, respectively. NE, Not Evaluated; DD, Data
Deficient; LC, Least Concern; NT, Near Threatened; VU, Vulnerable; EN, Endangered; CR, Critically Endangered; RE, Regional
Extinct; EW, Extinct in the Wild; EX, Extinct.
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Abstract: Recent epidemics, such as the COVID-2019 pandemic, SARS, and rodent plague, pose a major
threat to public health, food security, and ecosystem balance globally. These epidemics have al been caused,
directly or indirectly, by pathogens found in mammals or other animal vectors. Based on the status of recent
terrestrial wildlife epidemicsin China, this study summarizes the regulatory and monitoring mechanisms for
24 important diseases occurring in wild mammals, captive breeding wild animals, and domesticated
mammals in China, and then identifies gaps in regulation and knowledge for these zoonotic diseases in
China. Due to the diversity of pathogens and their transmission routes, these zoonotic diseases have had
frequent outbreaks in recent decades, and preventing and controlling them has become one major challenge.
Currently, China's important wildlife epidemics are monitored and controlled by different levels and
directives of multiple governmental agencies. The increasing global trade, poaching, illegal wildlife trade,
illegal wildlife captive breeding, consumption of wild animals, and lax quarantine processes have led to
complex chains of transmission, increasing risk of contact, infection, and transmission of these diseases.
Additionally, the frequent occurrence of extreme climate events or natural disasters further complicate the
prevention and control of these wildlife epidemics at their sources. Based on these problems in managing and
controlling new and recurrent epidemics in China, we propose some countermeasures and suggestions to
strengthen basic research and whole-chain supervision in order to actively prevent terrestrial wildlife
epidemics.

Key words: wildlife epidemics;, mammals; prevention and control of epidemic focus and disease; gap ana-

lysis, basic research; whole-chain supervision
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P -2 R FL(Xu et al, 2015), ¥4
[ SR % E ARV o 127 (O Bl 4%, 2011), ANIH]
ST PRI D B 6 2 M 32 A 2 2h R B R [T
K . AT S BEAE T, AT S R
HHIEE, WS T R E SR (GB15991-1995).
HAT, SRR EANA KA. Flan, 20194E11H 12
HA W% NS R sie & iz amsE, &
BAEARZE X B AR ] . 4 SRR I AT 2 AT
ZXP RS R AR, AR E RE B I A5,
YRR ZNPFPHE P I BR 9% BE P B AT 2 B A 1R
KRR AT PR Az ), AT A LI TN ] R
RERENE PR . BT IR BEHER T B . N B
BRI, A R S T S 1) N ) AL G
F 5. T T R PR e 458 s N R 87 428 S s Sy LAt BT
EBNPEEIRPER I R T E AR . Ak, R
B S AL AT P I A (R T, 2000) . SE@ (7 BE AR,
1998) %5 Mk 17 2 AH & H YR S i L HEAT T AR e
S MR FL, NiX e YRR 1A A i
BET RIS R SR A5 .
H20034ESARSJE1H KA LIk, &+ 2441
WHIE, 2B 5 1A BAAE 3R ] B BRI A [ L X 22
55 ME R T SARSHEFRDIR T #5, AT T i
i & SARSHE 6 IR 28 (1) B 2818 32, oA g Sk
% (Rhinol ophus sinicus) ASARSH # 7 Sk (Li et al,
2005; Ge et al, 2012; Lau et a, 2019). HAl, FEF
22 5% O M HH R B 2L 78 G 4% 97 75 (Japanese encep-
halitisvirus). &£ #5975 (Chikungunyavirus). %/
JE9% 7 (Roth River virus). 7R 5 (coronavirus)
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IR 995 7% (paramyxovirus) . RJ% 7% (adenovirus) . £
WK (filovirus). 2R B (astrovirus). /NRNAJH
i (small RNA virus). J#H <7 5 (adeno-associ ated
virus). [E¥A%5EE(circovirus). PF A7 B (reovirus)
FVAE K99 55 (rabies virus) 2 £ Fhom 5% (7K AR 45
1989, 2001, 2006; %=L 4%, 2004; Geet a, 2012).
I i 0 05T 2 R G UG A0 AR R (R e 2 Ak, AR
SCHT P T 11 L 4 995 B 1 928 03 R0 48 1R 12 92 0 o 3 [
B A IR AN A 28T 3 23 BT R [ EE R R
K. TR, DS KE W (Brucelosis). 4514
i BRIRRR B ARDIAEE 9 B 9% s nt 2
FRFENFI A I 2 A PTG R T st R .,
A WA I A2 ER AR W R 0 2 B S S N 5 P T
(I EEPNER R . RN A5 ) S — M,
Mk ZUPEAL G, 1 20184 18 3R [ 30 1 191 2 1
DL, JEEIE O 2 2R E 2 808 MR, Xt
T ] 37 8 b R AR = B 1 9% 0 97 445 SR T R BT R
A 1) E R 0 R A (5 MW R TR 4, 2019) .
2016-20174E ], & S PERR TS 25 A iE(SADS) ) 4R
THEAF R TR K T — RS,
B 275 kAT HE AU T, LIRSk I8 36 3 I (1) Hh 46 4
kg BT 5 A R R 2N IR B 48 A AE R W B
(SADS-CoV)(Zhou et a, 2018). i e—Fh N
LB IS T FE AL G, ] DUR G ATEN I
ANEF R AR MY, GFEA . SRR
LT, T fEE B PO R AN SR (A
%5, 2010; 2 LK 5, 2018; FRAAE, 2019) . B IRAR B
J% (Clostridieum welchii disease) i1 %# X #2 1% (Clo-
stridieum welchii, AR>S JEEM H) 51 #2, TELK
WEREF= A2 MR . B0 IRH 70 T 201H 240804
RAEMEBRIX EERAE, DUEA4 RN E
19944F 2 Ja AT H ™ &, B & AR B3 m,
Wb e R WL AL SRS, HE
A — L FRHH If K BE i (Ailuropoda melanoleuca)
Mg4¥ i (Cervus nippon).  BERE (Elaphurus davidianus)
FIEEE(Bos grunniens)Z a1t sk e 1 B FCHR T (5K
ZLYE5E, 2004; Sk RAREE, 2011; T[54, 2018).
NER T BT A= S et R AR R, AW UG 3
MRS . AT MR B, SEUR . A i W e 1407
Leptospirosis). & 304 (U 18 /N 2850
I ) S5 AL A 5 2R RN K RE A (R IE ) R AE 1K
PeAE B E (M KR % %, 1997; Loots et al, 2016,

7404, 2016; Old et al, 2017; FEFRZI4%, 2018),
R LR KSR R 55 828 e I IR 00 K
AL, ATRRTE T NS5 I e A I g A S P B
B K. Pl e i ar AR TR K2 N S5
() — o A2 e b 7 s, 2t 51 2 A (Old et dl,
2017). 19974 U Ll 1 [X JLZ&H H AR ORI X A Fh AR B
¥4 (Capricornis milneedwardsii), LA %2015, 20184
Bb o A 37 X o A R A A b A2 BE ¥ (Naemorhedus
griseus) 51 PR Jk 4L v g 3 5 B A6 T 00 9 91 4 1E
(Old et a, 2017). 20085 TT 461, Zeli Hb[X A BE 5
KRBT, FEEPELHFZFT, LL2010-20154
WA T A B e, SET S AR A R
o2 N, B AEBE A4, $4 (Budorcas
bedfordi). HHEER P S5 B ) 7 AR 3K T R 35 B B
St B S R AE o 38 X 2017-20184E 5K T (1) 10
1 B AR AR BE RS FRKRE S o A, LR BT R B R
Uy X AR B A 5 A B SR B W AE T 1) 32 BRI (R
W44, 2019).  H T AR BE R DRI A8 T 1 1% ATy
TEZRUSHE X & 4, {hRETE &2 R E A S
HAREERS PR, H A B s ik

ZIN A AP R /N R A S | RS Y —
BRI AR AN AN A B B PR A A
(275 955, 2016), K9 I 11 R 9 ATk
100%, 7™ 5 5 K I LT3R 1] 12 100%. 20074F, /)
SR T AR N IR E VU, 20134 7F ¥ 5 PR IOK
A2, 201340 JiK 22 201 44F AR B i 2 A O A
(6, 2019). 20184F, i my Ji L X R I/ e
2 HEPE IR L BUAE IV B A2 2 2F (Pseudois nayaur) ()8
224, 2019). 20154, /A9 DA RO
UG 5 S 1 BB KBS e i 2 —, JLILAEBiaE .
VB S5 120 15 b X1 T A A SR AT AR R N R A B
(10 R, TR b 2 U B i B b [X ST R b . A
PN WA (GR B4, 2007). BRI — R0
B B LR SR SN, 6 EARZ, R HE]
W2, DREWFON. . SRR .
19974F 75 e 52 B 2 s A A AR 3E 11 FRDUL B4 FH 8 =
HRRGI H 1 B AR BA 1 (MR B 4, 1998), Rk
2 n sk 1A Rk, e B AL

RAE R R PP B2 (CDV) B 51 R ) — i &
PEL A, SRR YR . IR, B CDV
T8 FIEFE AWK, R OB B K REA
T £ 5 A0 A= i 22 A 1) 28 — K A% 449 (Loots et al
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2016). Hul, CL&A 26 b R # #5 Be i S 251
MEEMRREMIE T (Z 44, 1999; 1L, 2017,
MBS, 2017). B 40 K REM B R FA AT e 3= 22
JE S N HOIR I KRG R . 4 2555 (2015) A
Jin%5 (20178 i L A AL I d 48 8 1 KRR K RE
A IS ) B, IR SERRIR I R RS B a5 B AR K
REM R IRAFAEE S, FE H NI R o3 2R
i T EE R 5 20144F K RE A KR A A B RAEAE &
FE R .

2 XWFE
S]]

T, e ] R T i A o A R 2 B KR K
5 R AL Gt 3% 1) U B [ SRl 5 R (e
FRAR LR, 32 2 6 57 B A= o P R0 s 1 L 5
) AROARK (5157 B R FIRR) . EX
PR R O (PR B K A, 7 5 4% Y
I 55 B ) 0 ] SR ARG R (6 Bt ik HE B B AR 9
LA FEEHW, DR NRARTR KRS
I EE I TRATIAN LB E M. shah, B4ES)
W AR d s ik N T 3700 5 R A2 B E X
BB B R 2 B R S R &
HRATIAH IR AL IR

] SR O 2 80 30 1) R A 1) B VARV L
(e N RSLATE A GeBiiaik) (20044E12 1H
s, 201356 H 29H121T). (e N RILFIE 2
VIR ) (199841 H 1 H A2 s, 201346 H 29H &
K& (— = ZRIERFEM AR (REN
LA Al B 8 5 5511255, 2008412 11H i
FAT)~ (AR N B [ 3358 3l A 92 28 05 44 5% )
(1 KA R AR 2 2013 5 BEA A 2 (e
N R SLANE B A= S AR 375 ) (198943 H 1 H ATt AT,
20184F10H 26 H1&1T) (HE KW i v 2 451
(2005411 H 16 H 2[5 55 B A A, 20174F10H 7H 12
W)~ R A= T A= 350 92 Y528 5 M 0 9 42 55 B T 9 )
(201341 H 22H H F Al J5 4 55315, 20134:4H 1
H 47 . 4> H A K T-20204FE.2 H 24 H & G it ¢ 56
T EARET AL 5 BRI DY)
B =3 IS pRbe N IR fr e 2 A e ), 18
H U P € B R AW 4k, FERE Bk B A 3
R AR IR BE RS — DTN R . AT
SR IX VA, B AR ROk A

KR P2 A0 A A R S R 1R T =
Pl VU 2 T TR R A7 57 56 % 2K 8l W 9% 3 i3k AT e
B, AR, 550 WA 2 A T sh %
o B IS BT S R AN AR S R T A R E AR
PRER, AR E N R AR sh Al
Bin 2 e S R T AR 4R AR A
BRiEER

(A N RILANE AL G9i B e L) B 7 K.
TN A5 =R 38Fh A% G s (7 B dls B2 K IAT 1Y
HEMR), (—. . ZRIWEREF L)
JE T — T SRR IR, 1 (iR AR
LN BT B WA e P 44 5% ) AR S 1
FREEAY N — . = 28FL206F 1L Yy Fl 7 A& HU o
T R EAEFURIAE JG 98 05 44 S kAl B, Ji B XAk
b ey S P it A B AR 3l 4792 152 9 1 IR ST (X
7)) (200643 H 7 H e i) BA Ay 1 S AN A0 ¢
() B R, HL P R SRR O IR SR R U B A
REFE, HEZE. WG2E. SRR FRERN
(AR DR B 1 A3 B3 P R 0 o« 2 S TR xR A 1)
I A2 5 2 S 492 Y558 95 M 52 AR ) (20144F-12
H LH SEite) e B A Th e P28 3%, eqTk
TP AP St A B A 5 45 B A 028 5 o A R 2 U
VIR H SR (R 78 B 35 BOAR HiE it 2 B AR S0 1 e
o AN [ S & N S W S Y - N ey B | | s
A= S AR IR AT I LR g o R AR B AR sh A R
T RS E o A SCITP S ) 24% B 5Nt
AR P08 B MOl b 5 R AR ) B BT AR S )
PEURPENN, BT AV RN W& A 128, P
CDCHLE HA 1L, LA S oA s Jay i 8 i 11
(P RL). Hr, MEKER RIEW JEREA
Yot i WER A2 9 S AP () M B VS I PR A B
B, A, DR, RIEI. AN RAEE. JE
IIBIE . FEHERR B9 (swine streptococosis). B i
(tularaemia) Fi1 5 J¥ 175 (toxopl asmosi s) 25 8 122 i 1]
WSV 3 EEHI], F RN W& W 2
AT R EM SRS S RAT S S
Pl AR AL, R SRR % 2 AT St I AR X
SRS IS VR E I 4 R DA R N R
BAFIFEEE IR BT FITEHT, G044 5 R 1T
7ok i 78 BV 51 AR D8 11 ) M 2

AT SR b 7 3 A R ) e A A L A S e
KE, BN A E B R IR 2]
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ZIRME R RT. H AR AR R iR AR TR
R THREAREIL S, (EAFAE M Bm AR, 4o
(DAEARZEAE IR, #8118 % H % B OVEL, (5 Bl
LA, B RERENE KT 52T
KEK, Zi& R E ok, (QFE R ERRRERHI,
P T II8] P AR AL — HI W LA R AL, i T
B0 B FIXECAWI R, S i s s BTN R AL,
ENETIFS N

3 4D
31 FERHBEHNINRFEESS, FEM

BT

SR AL JLUR R T RN 7 45 S W UR 5 AR T
RBEIRAT . JEHE, 0 I A AR JR A T8 £ 3
R ST 1 40 A AITE BTG, DL AR g3 (B4
BN RIS 32 B SR il . RG-S 8040, A
KA SR ISR B R A RRAE, A3 5 2R 4
WA, BRaFEE SR, MaFEE 2 ALR
MMFRE .. EHIFH TR 2. BaHT
B AR s, AR N BN B4 S AN A 3 2 A 4%
BTG, B AR NARE: R RKIHN TR
PNIEAE, EEAREN T 3 A 5, B
TR FRIEAE N LB A i B R B 261 N AR
RO SERE N I (N LU EAWUIFEEEL 21 ST RPN
TEHER . BREEI AR HARMTEF A
TEHFMEY 545, 2020). BE#E BRI 5500,
YR ETE E SR SRR AR, G R TR A
YIRSRIE AR N 2%, NG 7 AR 58 A zhY)
e L3 54 fb R R % 1) XUz (L et al, 2020).

B A SRR AR B Z S R IR, RE T
AL AYE AT ER I SR B R R, SRR S
BrEbLa . B nrE s B A S IR i A
Jresdt, (B TP, FERARES, WS IKRATE
EWZ A BN . YA REm S, Hirdh=
VBRI BIOERIE, SRS TR TV A K
Wy SN AR S, &R FEEN A
By AR M. BT ERER, 5t
AR Z PN IR G IS AR T TAS B S i 4R Al
ME P IFRE B8 PP, g% 5 R Ew
PG (G, WA AT T —R A
GERl g, 25 B b Bl ARVE 5 2 15 R I B AR 304
HOAFEE ARG AT HRA". ok, K

[ B A sh YR B AR B E R AR IR P, AT A
TR A . R E . T AERIA
TRRIAE AR X R E R EL L e, IR
T A A 2 R ER . A7 + RS
AMVE R, R ARG TR A Sh YA i B
X, A REFICRIREBIMIIORIE .. R R
Bl BREIT ZRMER. FETEEL e K
FARAL ARG LS . PR Z 7 2 AR L2 R 2 K 5,
— L ALEh Y ARV M ARERA T, R
R AFERA R 2 B LS FRIE R R AL
SN BE N B 4% AR S B, SE SR = O L1
L TG A e SR, (R, TR L
% 1 T ML R R B 4 A L BOR O RN 98 7R JE B0
YRR 2 915 2 ANAE O L B35, 485 0 = 7 P A
EN PRI 2 o

WAL NN SRRIFISI . ARMBIR
S5 NN B AR R 2508e T B AR S ) o A AN AT
HNo HITAAERTR BB, UL B FIR.
FRPEHEIRSE S IRNG L, Z AT BB AR A 2R
RSO, BRI #LX)FE B RE S (A bk
AL X)) B2 B o A A AR B A SRAS AR R
(FE: SR VEAN T A HdR), IMAX LR A A ik K
FH IR BE TR R BR = AR A, Bk /DA S I 7T
e 53 B 00 2 SRR R, DR AR AE B = (K3
PR A A o
32 XHEMMEFBERAERSH, WEFHE
GRE

KILLR, B A R GO, R
LmRss s BIRMEE MRS, thid k%I
AN G KB S . 225585 BT
H fhoRIEATE 2, BEA B K, A FREA
Ko 2T, mRERIK RIS IE W 2% MME B (it T
[ A AP A SIS 5y, SR IAE S i R A A+
IR, EMEIER S AN, BRI E 5 R,
WE A WAE. TR, WEEENYIRE B
AWK, I EAREEARMBNRL S, oM
DA Rk, 1B SRS 5 AR IR AR R IR
A2 Gy BRI PR T 2 FEAL IO AL 3R E, (EMT3AT B
g I 25 T S BUR BRI, O H B K B 0 G
Blo eabh, B B 2EBhW R HBe 0w & BRI #2290 &
ZATEERT, XS BEIN A BEAN S BRAAE
B2, MYerEZ, n B e B A S Y b
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SIFRAE, ROKIGIN T B 405 958 55 1 [ G A% 1 X
[ o 20034 SARSE 175 A1 20194F 3 7 Jili 48 125 175 2 1)
T RAT R e T IR E B A AL G i 2 ™
A8 925 M BRI B B AR Zh IR >

T 1 B AR B W IR ke A R i L R
BAT AR A E S, SR T BB
ENPARR S 77 AR R B A5 £ 7 TAZIEA
AEPE. REENRT KR B S SR bRtk 2
FMEBT T €, AFX B AL S Bk % R R 2 2% i
B A IIARHERIAT, XA R . B A sh S,
IRl Z 0] 225 R AR HE, ARSI T B 2306 % . Ik
b, B A B IR A SCHIE FUBON B, R I
Bora . AP SR Wt SR e AR N B R T 6 e e B
A WA R AT BORBE B . R, TEVR AT
S A B O ok, ROV R R G
E, 55 SBERAYFE. BE. B K
Gy = b At S5 i R A i 5] R K

FFE W 70 AN = F 00 S8 3 47 A0 2 P AL A7
TE 558 1o (A Yl s JXURG: o AR 22975 75 1 A g 20
PRI A% e B 5 12 S B B ) AN SR B8 N R 2 T
AE RS, IR ) S5 B ) Ak B T o A
AR AE W AN T R EAS 255 0] 3, A 5 3 SR 5
TR ARG, o TR B A E N5 3L R XU,
S N Tt SR AN B2 25 5y A 0 A XU,
T R & 305t R e B 7E R K KW h (4% # 5
;B SE (tcoronavirus OCA43, Patrono et al, 2018)
AR (I SARS-CoV-2, Shan et a, 2020). 20194 )i
=2 PN A TR B (7B e 44 (http://www. chinacde.cr/
jkzt/crbizl/blgb), & FH T A - PG T 9% 1 il % iR
HEAESE, N E T b s IS A ™ S5
(10995 S AN 5 CUBCN R R AR SRR SR 2 —.
33 REMMBSERREEZHINA, EXRRK
HEMXEMERNDZEEMNT B

R A A I Ak S R T A R AR JE R R AR AE
R R SRAT R . RESMGE S KEEMA
SRR, (R R AR S 2 5 ROZ A FH R
MISAE X SRR . REEHE . HKRE
PR I I B — e 3R 5 256, Flin, HhiE.
BER G RIKFEY 5 Z BTG Gy, PA KBS A
SRV AN JE T RE 5| R 7K U AN R AR e 2 K
(RAAMEIE L 1€ RIEE), Blb—MRR G &I
SRR PP Al 1 REUA B2 06t 5 38 3, AR ARG ¢ i 28 15 IR

(X 53 55, 2008; K AE, 2009; i MR T,
2013) . fHE, — LB a4 R i XU i AR A5 3] 2 % B
P, G TR R MR I UM B R 3 A R B 3
FREE R RS9, E T 3G 000 [ B4 28 NS
MR, 5 S 80599 K 42 (Gubler et al, 2001; Chase &
Knight, 2003; Xu et al, 2015). & — Lt ik i
5 R EWR LI, TR T IR E P 5t
TR I, S P B A
34 WHARAEEMEBRHEZ EBHIAM, &
FIF IR SLBAIE

TR T AR e I K 1 B AT, LR
AN & A (LI SARS. H77e fifi 42 ) 489 K 12 I 5
E S M EW N 15 AN SV SIPO Py ey eI L)
TR A AE B B Ja 1, X — e FE R RS2 IR T
AT E Eh W IR R TR, A ARG A 3L
IR IRk . — 7T, X O R B E E S
AN FPE S oA T RRAN R, R Re AR I B
AAERRE S BURMLE, 753 KRR K AR 25
Gy DLRSRAS A . JRA SR, S — O, RFE A
BN BT AT B A RO SRk = AT T AR, (E AR
PR RS AR B B L. thAh, Efh RHE
THI I A A VR AL R, X3 . 9 iR A R
I AR E 5y e o 5 B IR T AR N A5G, I R
BENAE PDUESEERIR, AN 2R 25928 9 i 5 11 O B i
(]G AN OGHR R, FEUERIIIEZH. LA E1a)
FAAE IR FRAIS 1 3 R IS I TUE P s 70, AR
T L B4

o JELAATE 195 ) ol A 1 0L A 1 A S A Gk
WAE AR . B B AR XUBG1E n, — 95 iR
PRGN REIR R B AE S M)A AL R AR o, DRG] A 2
(5 BB~ NBEEUE A 0 3E BT R AR AR S, S EOH
AN YL AE /)1 5 (Peeters, 2004; Rouguet et al,
2005; Auewarakul et al, 2008; Perovic et al, 2013;
Riou & Althaus, 2020), AT AT g i Bt & 58 & N
)AL Ui eI 1 R A

M ESCRT R, T8 A BRE X 38 5 R AT R R
FRAG MR N 22 ok H LS O B sh 4. &t
X IR ) R, AR SCHE T AR Sk DT g A A TR
B UL AR R AR B AN ORI, AT AT 250 i) A
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917 908 X 6 7 PR AH SR SRR B o
(DR MSRE MR, EN 2BE NFERF
s

TR B e AE B B IR AR RS AR AE,
1M 5 HABSEY) . AR KRR B
YRy S A= I G2 FTAH SR ATE 7E 7 BRI 2 ol
ML A BHA RIS B2 2B FEAUR,  BE 5 22 2 % 50
AL AR BAT A TARLI I N 5K
SERNIREAR, PR 5 [l S S AT SR AR 0,
i 2 HA AR XK BIBARR B3, b ZE R4 T 128
it 1k A AT 3R A A e s S ) S 06 = R 5. Xt
AR N B PR R @ ST AR AR S )
AN SRS I R PRI AI LG o A, 3R B A 5)
95 U 5 s W R By 8 AR R S B AN S Bl
M N R A BT A 152, a1 ] A2 i i 73 SR AT
AT FEHIRIIT N 2™ AN« A R B AR S A
PO I FEAM B 298 A2 2R B
F BT R S RASEE 2 IS E R AT FT ]
BAFRIRE F13 15 AU SR Bl 42 il e s X S B E T
i TSR S B T TEORER N TR SR R S A
T B MEZRIRIR R, WERIRZIR 7S B
R AU SR ML S ) Rl R e A R B, B
H SR -5 (16 2 I - N R e 5 A% 3 BE I
2%, W R A S AR ORI AT, S 2
Jriks 2@ e AT I 5 P 4

DT T I BT 2 B 3t 1 A SR BT R
Jiike BB TS RAE TR R = 5L
O P2 s e T R e R ol 7 N e
R s B AU AR AN . LR, 2T
PERI SR B EN P EOR . ZLAMENLEOR S
FENRYES BREM. BEMLERTNIERE M, X
JE A e Fe i RSP R B WEFE AT AR [ 34
BEAE DRI PR, AIARMURIR L ks B AR S A
oo NFETHEAWHARI R, 107 SRR 2 2
AT R A b e pg s R A I 2Rt e
T R A A AN AE LB AR AR AR
ik, XX 85 J5 2 W ) B A M T 5T R T W 7 2
. BT EMEBROERE, MR, REHA
MR PURTURSE > TRNHAR T2 T R A
PRSI AN 4 v, A IR ke I AT K1 2 A
NI SRR DR R ARSI T B, A RN SR
AT O AT RE, 70 T IRAT IR AR 2 T

PRIER . LLAMHNLEARZEIE B St ALK
SN WEBAE B AE I AMIE SR AR s s BT R
P&, CSONRE AR R S I 5 0 A B T A
(HIGAREE, 2014). X F/NREE, T Mg )2
N LA S A2 £ R I T B, A i e 5 3R 53
VIR I T B, H T, DNASTEASEOAR W IZHT
Ji /N SR SR AR A N ) P T B
QMNIELEHHERFRNBEETR, ENXNERBR
PP AR E R ik R IR

JIE RO RN SR (e e L T R AN
R 28) 45 H R BB A 455 S M I AR 22 it 7, O
MK A TR AR S SR o BT XAl Rk 3
fE HFURE, RJE SN E E S YRR 5,
] 5 B 12 8 it LA od ) B B2 A LA R 5T, [
Wil e slidfe, fEAE. R EFEFAMX, BT
JEACHME I T A, SRECGT R 00, e B S5
ENYIRIE AR I I T S TS 5, SRS XS
R I T

S U6 = A 2 G ) RN 2 WA L SNt
A SEDR N GOT RS BT I CDCRIZ R 1E M
SR T B AR S IR BN MR, e RS
T M A U e 2> PREEE vy LA PR I S B
=, ERAAES AR RS, XEH
TR TR AR 2 8] 58 SO, (HBAEAT M2y
F\ BB, AT e BUE KRB A 1)
PUEE SR o TF IR A AR AL R AR A B T,
HAESANBREHE, A ReHlE A B me Ak
WORAE G 2 R G . IBAh, 67 B ST AT
WAEA R, FEAlR X s PRI M, S R A%
eI 2 R A I, U TS S
QM SRR, TEXHBEER, B
SAEEmS

3 [ F7 GE B W 1) R AT A 7 Ao R %
B, MBI R E RF . ReRh s (5 ZEW) IR
B IR shYE B A s S R AN s, ALK
KW E B, b, hTsE. R, Bk
SFRN, VF2 TR SR E 2NN
FE RS, A2 O N, 0 3 5 AR
(K b F R R KB . B T AR L AR
fife g m ol sh, e E AR £ B REL T BN
BALTRIE AR IR SR 2, B B K, B
TR E R B L7 i U I T 4 A R e R 4 B AT
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KT AR

Pt R AR, R RO AR R E
FAEMBHAEE, BT HEN. —F TS A
THER RATHEMP I, @r L], 25
BB RSN SRR Tk 2 RN R
Sl € B A= sh WS I 5. AR AE B WA I OR
I, BE AR ARSI, Y
FINRREMAITAL G2 0P X, Jnom M &, Bk
A tE 1 B AR AT 1A NSRRI, M
J O PEAR BRI A A 5 AT AR (X B A0 58

BEAk, ERSI 5, 75K LS AR AL
Sy IR, RE A N sik s AVEBEIR AR BEAN Bl 2 41

SRR INAZ Gy ok, RIU™ A% 128 5 v B,

FERERLRE, PR .
@EEshIFE T AR ES ERinE, #EiI5%k
HEHENRIEIIE RS FR

SARSE 15 MR 1A 7k il 28 e 155 1 B A AT
Xt AEF AR S R R s M aR i AR T R
S, 52 20204 2 F 4 I N K SZVE U 4 T HL 4
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M atter s needing attention about invoking ecological niche model in
epidemiology
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Abstract: The outbreak of COVID-19 has spurred a number of risk assessments within the scientific
community regarding its spread and intensity. A popular ecological tool, ecological niche models (ENMs) are
often used in these studies, and have been used to predict potential hotspots and trends of epidemics.
However, ENMs are not the best tool for predicting COVID-19 spread due to the virus characteristics. This
article reviews the application of ENMs for various epidemiological studies in recent decades, comparing
advantages and disadvantages of ENM methods for predicting disease characteristics and other models.
ENMs can only be used to analyze the impact of environmental disturbances of intermediate hosts during the
epidemic transmission process, but SARS-CoV-2 is more reliant on human transmission, leading to poor
ENM performance. Therefore, we must choose the appropriate modeling method for the transmission
pathways of the disease to accurately predict the epidemic trend. Under appropriate conditions, ENMs can
analyze the spread range of epidemics but we must include other interference factors to test and evaluate
ENMs accurately. Misusing ENMs would mislead decision-makers. Therefore, when applying ENMs to
predict the spread of infectious diseases, the primary consideration must be whether the scientific question
meets the ecological assumptions.
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1 ESUEESL

Joseph Grinnell % Ja 4t 1 2E A5 47 (niche) I HE
&, IE ARV T A AL 5 Yl A 2 (R S%
% (Grinnell, 1917). )5 ChasefilLeibold (2003)% /£
BAAE TR 8 X AR R B S5 AR A 4
W, SRVFYANG R TR ARER, A A AR
RETHRTHILTZE, DUGAZYIMT X B 5 %
RO SH) ARk SN

e T A A A NE S A A T vk B AR S o AR Y
(ecological niche model, ENM), BGHR 4 Hh 5 Afi ki
7 (species distribution model, SDM), 1] T 1 g4
T 24 1T DA S IR AR 73 A o AR A AL A )
PR AES T EA R TUNEE /), RS
AR Pt T 25 () BB 9T U702 . 0 I A0E I K R,
T4 T RER SR (ZE KRS, 2013; &
HK~P45, 2013), FE4) 2 B A SRR AT A )
SO AR NAZ YDA RS VAL SRS B ) DR AP
TG G2 NIUB (T B PESE, 2013). ITLLAER, A%
A AR 32T S IR A T 00 7 I 78 (Pigott et al,
2014; Escobar et al, 2016; Johnson et al, 2019).

2 HSEEE

TRAT I 75 52 M) N 2K {1 R ) () Bt 45 4 3R 22 3F
TR o BT R IAT R BT Ha AL Yt mBUE,
FERRIBAEAS BB L TC A SR TT R e, B 5iE
FRCEE KA R o DRI, 0T I A A R R i R g
AT T IUIN S2 A B o) 2 A S 4 it ) B T B

A 25 6 A5 BY B O R 8 YO0 A ) 0 B A5 43 A
(Owens et al, 2013), bkt 22 1 H T Tt A [7] =
IB) R b [ 395 JE 44 43 A7 (Escobar et al, 2015; Johnson
et a, 2019). EAMX AT AT FAERRE A 15 3
93 JE A B UK G 3 75 1E 1 M 35 4> A (Peterson,  2006),
T RE XA AN AR AR R BT A A W . AEDG
W98 TAER A S 2 O RE S AR DGR 0 i T, @
AT AR AR L AR B B S AR VIR R AR AR ER
BRI 2 2 8] (1) 06 R AHE N L BE 23 AT . WnAltizer 55
(2006)#R1F T NFFNET A s W e i 45 3 R G 71
R IV () S A T DA SRR A G A 7 )RR
LIoyd-Smith%§(2009) &1 45 7 5% T N\ & 3 o i 4
) — e @A T E; Holt% (2006) 15 48l T P s U 2l
IR G i MR A I B S o

BB R AR A N — Rl A S TR
IS FH -4 oy A RUE B AT IR T, 3 AT AR AR
RGN FE AT, A 22 993 A 136 IR P )
Jiidie R ERASHEIRTE TIOR3 4% 1% 5 7 TS T
KR, (HETRATH RGN A ER 30, £
A5 B AL 5 TR HE B 0T R 2 i AN 195 A SE B IR 417
W, MM FEIA W, B LA 4% S A7
FETRUHE B2 AT AR 75 B2 8 37 14 (Johnson et al, 2019) .

EIARAESFRIAEIR Y, ESA R
Pt (niche conservatism hypothesis) S i 77 %) 5 HI A
SR 52 PR AR R AR Y 3 o0 R 1 (abundant
center hypothesis) 1| 55 1 75 470 Fh A= 25 467 11 A0 [X 33k,
Tl B 25 5 R A% 22 B MR B vy 1 R M S i 0
(Eltonian noise hypothesis)Z& B, 4=¥AH HAFE &
P HONEAERE TR, AR W LA BRI,
IF) B S AR 4 IR 28 PTG bb A= 4 TR 25 5 i B 1) F 9 %o
FIHER AT o XSS U AR G AR S S A AR A
AR ) T2 IR IR S AL, EAR D TR
AR PR B AR AT LS . BT, ARSI
A MEIR AN (1 53 A5 08 T o AEAS AR B R W] BE
BEYFH ) IR 5 AT X, (R EFE A AR A AL
HAEHMEm . 258, HAaEIA, o Rh i< B AR
ARSI Bl DLE B AE IR 4E R R R, #it
CIPY PN N xSRI (DS v9 = 2l (A SR (VA i
TP e R 22, — M FRATT AT UK I 2 (8] A LA
FHAAN B9 995 15 37 )RR DA B B

9% 95 1) % 7% 2 — Bl 2 4 B % (Johnson et al,
2019) . Yyl A EAE AR R EE H = R
A1), W CASRB AL RV 2 I B BhAS EATE
R R AR BARATE £ 2 MM AR, T 4ERE
R € FEAL 4R 2 M IR A4 (RIS X Le W f 2 ] ) AH L
YRR W] B2 32 2P0 Fh B B % ) slifa etk ol 45 A
FIIRZI . XM J A E T XA e AT B —
XTI, T 7 ELR A T IR R B A
FEREAR SR IR ST A5, R SR AL e 1) A%
TR, A AT Re 43 2 B TS R 2 T 25
(Peterson, 2006). X 57 I 4% A5 AN 1 B 53 A7
BAEEZ N, RN A0 R T mAT A S AL
BRI ST HE it 1 BB LA o

P A 3T IR B T VR T AT 0 A Y I
TG EIER R L, HRESAE R 2R SR
HHE W A AR AR M2 AT 50
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WTIRAT I AL R VG, (BT FH I 75 ZEAR I LA &
(R SRR o AT A B PR T . H AT LI
TR b %o 88 s A 7 Y L 11 A AR g 2 A R A Y (black
box) A1 2. 43 % (component  based) (Peterson, 2014),
MIRIX AR S B R KIX

BRSPS B e ST
M, EHESEKERELPFARSESTEE L. B
FAVE IR A R 4B U RGN B A R R IS
I, MWAMTENIEHIE R, [ERGENHE
RAJEHHAE R, )5 BRI S Bk )
REANRRIE . FERE R fE b, LR IE NI 1 R
G0 KSR BN 9 B AR s SR SE AN BT 5 B0
ETER T IR R TR RGN, AR AL 1%
RGEMN—NBAET, @R, e E-F
AR RIR EAE R, AN T R G A,
i R B 43R LR AR B I Hh B 43 A (Defoirdt,
2016) . HA fUR A R 15 1 R ALK
W I AR R N AR R — R
Ui, B AR R E IR R AR R E S 5
TP 5 0 B 25 5 43 AT o S50 T 64 22 7 ok it
NV HALRE RGN T T AR, 50 s 9 £ 34
BR4E IS b 10 0 A5 T B -5 08 A S B R A R Rl 2R A7
BERAE, WIS BOEm AR A T R 2 . X
— R TAE 2 F T A B — 28 AR5 s AN K 2%
M, ELFEAT B BLi5tZ (Williamson et al, 2012).
AR (Winkler et al, 2008). < #5411 7 <5 (Monroe
et a, 1999). UEMIERERGNE R, VBT %A
FR T2 A ARSI, TR 9T A B R A 7 R
G A A5 oI T8 4 % TV

2 1 o A 1 R G R R A SR ol
AT A, RN R R EF RSN R G A KK
BYIF0TE E Bk, wAEEY). SR KED
P, E AR IR AR T . BT R
Fldfs o A, AR5 K LA A AT AT, SRR
LWL 0 88 0 — A A A B A% B R 4 ) b B SR
(Peterson et a, 2002) . H AR s &, HAEEE BT 5
SV 3 T 20 H A ) 4 ) SR R S TE 1 9
TR IR X I, DTN A M . XA SR A 7T A1
W IR IR R GE . HARLHE B RN T
Yok — T AR f B AR i R g, AR
TP B IR S A . Peterson®:(2005) X B A4
55 PG B SRR 0 F o A AT T VT, MY

REE Y0 L TR A P B (R B 2 A, 17 LA RE T
I — v 8 BRI ] RIS 3 A SR A DL T
A BRI 1 2 At AT R R X FR T 5 (Levine et
al, 20043, b; Benedict et al, 2007). PetersonZ%(2003)
BEAT 1 V58 B d AL AL SeAL R I FLRTE 7T, AR
T B AR AE & R o0 A, S TR
WG RRIEAY . R 2 kA R IR, B2
FETRT B R G, B2 T1E E R T e F5 o A
T £ 50 DX I RO AEAR R AR B EAT SR ARG T
53 1) 43 B 0 8 AR A %) IR 57 P 22 SR AR v,
R R HE IR IR KA EE BT, AR AN RE
SEHh S5z S B AL A XU o R T A SR B B AT 2
L, FEI TP 5 40 AN G SR HE R SC B B U T e 2>
EREBCRRZE, BB 0 B R A 1% R 45
(R o BEAT @, R VF 2 U B AN
B EAE— 2 — I W E RS . N A
IIVEIY, B AL A 2R G SR B B 2R S H 1)

IR PROTVEAA A H R BR R, e R S
TIEEA fr it — R R (Dicko et a, 2014;
Pandey et a, 2014; Caron et al, 2015)

3 28

AT IR KRBT 73 30, Ry 28 R 51 RS A e,
AT M EE R, AR . AR R AR
TATE RS AL AN, A ST R I35 A4 Ui N3l
YgE W LR, SRR 2R RGN E
SRR WHURSE . K2R RERZ AN, &

AR B R, FIR MR RO AN P,

RS R, BT TR K
FFi# L B E (%, 552 i — /MR 5 T(DNA
SRRNA) 55 2 R S A s, S g
AT A b AR A A LR . 0L
Fa 2 VR L B A, LIS WL
COVID-19% . {H 3L A HOMs 5L 1 3 A2 O U 470
YT LA A R AT 04 o B R Ao
SRR AT 2317 1 U0 4795 1O 3L IR AR S A R
BT A R B R R ROR, AR A
R, P A R T R T 1 B
S M 2 L KR AT T
ST T T M AR R LA SR
RN, LA A AL, M TR R
D B LA B AT PR 0 H
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3.1 FHEHREERF
BEE NS SR, NS5 B A h W (4 fi
PAK B FHEF A SR B n, B2 S8 T NE

F 22095 (1) H B (Estrada-Pena et @, 2014; Allen et d,

2017), JITLA T 2 AR OB LE 1) b EER 4 A X6 T T
FNTR B R R (1 R AR LA 3 o WA R,
60% LA - 11 BRI N S0 2 El Sl A I B0 M =
A N & L BR) SR, oI B A 3 (Plow-
right et al, 2017), X5 A\ B A= Sk P J2 b 1)
RIUBEREIR . AETs Y. TR A BRARRE 1T 5 300 B AE
SEY A A H 25 % 95 B <.

FRUE R AL A A ARG 2 28 5] 1 AT 7
FERR A AT B IR FEATE A5, R ZHOEA
e ELEIE I A AR S AOR AT KRG, T
T Ik 5 2 A R A BT T 0 A A A AT
B, a0 S BUEZE FE 5 2L 201H 20 FH (19 242) /g
P R MR IE o 7 R I 5E B 7 - Peterson Al Shaw
(2003)FI| FH AE A AL A2 43 B T e 55 L X Rz kA AT 2
I3 TR A 3R V0 1 8 (Lutzomyia) F #7843 4, Costa
£ (2002) 1R 7t 1 LA R I s A 2 1R (AR 2
ZE5E, A, RUEHT TN A AVE SR
IIARPRBE T HIALA

AR SE EAESA RGN, EEm
A A5 T B HE R DA R A B 3
Peterson®(2002) 5. HAWF Fi ks Il 1 55 74 BF A% 5 16 0
95 1 =98 d J (Triatoma) 24 f o4 3 (1) 2 4E o
2, MR T A A dUR ] BT e AT K &R (Neotoma
cinerea) 115 45 S M, R I3 A HURIR R 2 18] ]
REAE—— X RIR R IX ULAIA AL FLAR VT I 27 A4
HORTE A S R kA 7 5, T 2 AR R AT LR &
Hi S AR AR R AE A0 AT N R A AR LS e R AR
BOLAUTES, BEOATE 3 A 2 25 48 U 3 2878 3,
X7 2 BB S A 2 A HRPRIPELE 4347 (Johnson et @,
2019), UL BLASEE R R0 E A, 6T E
T8 EAE E IR A g O, GBS R AE £ X
Tar A AR AR (R R B A R R A
32 ‘HMEAMEREMER

T SR AR L T G b 4 R AT L PR AT
T A 4 1A R TN S 2 o) s A 4 XU
K, B TR AN 515 £ A 2 A, 8 TR
ANFRASE BRI P AR S L A, N SR AR S AL
SEG o Mm% RN B A B~ A5 1R [R) AH LA FH AT

BE TR 9% 00 20 A, WS 5 K B AR Dy 8 22 PG 1
e REMWAFET R A R EZED .. — K2
BRI R, FEFE TR, AraEd
O I Y YN N N 3 ST VAR /B N
i g A Oy AR G B B b, TR A
LT, A2 LM ST 50 IR B AR JE AR TE S P
BFFREIEFR (Levin et al, 2014). SEMHH FE K E
7638 E R AL, 2 HA FRER AR e 44 BT £ 1 SR VR
PR o H 32 AL BRI ) i 8 (1xodes scap-
ularis), AshleyFMeentemeyer (2004)iE i 5 IF A
1) 47 AE B4R 5 K FASE 2R 558 0040 2 T 1 A 25 A e 1Y
KA T —DREMSE AR LA, 150
A 6H MR A RS EEE ERMPHRIARHES
VIR R, 7R 18 IR 2 b o P Y FE AR 30
Bipw U EE, DA Sk T S 4R 1 XIS 55 9 9 4
AT o B ity WER T A (‘B ity W A 7 P9 Ji ) R 8 7
1 1 338 A0 G 7K 3R B A RF 4R A7 7E (Roman et al,
2017), Holt55(2006) 1540, | $H & J8 V.38 73 b X 722 o
JE Y (1) 5 BRI ——AE PG 5 P R IR B 2, TE
B 255 7 0 SR W B SR A1, R
R AR, EXMENL T, B E
N = R o N L ol SR S N Y e SR = 7 AL
TXRE I B b T DAEAT AR S A A5
33 mEMER

I BN FAT A RE R EE, A0 B
ITAE IR R B B . L W 35 55 o fE £
BEA W 240, T HAERREE AN Z IR o m, A
M T DT ek A A A A R T s 1) 43 A S TN
B IG F (Messina et al, 2014). L& W% &%
(Escobar et al, 2016) %5 {145 1% BERURARALE T 57—
Bl TEHGE PR S R, ERET AR, 2
TEL17004E LAHT, 1R AT GE 218 ik i s sk FA& 4% 5152
M(Barrett & Higgs, 2007). Xl & 7E #5 i i
T 5 REKEE W17, 153580 = B it R K fRin
(Aedes aegypti) & k25 N2 (Barrett & Higgs, 2007),
Jr DA, ] DL IS o B 50T R 4 AT SR T s A o
AR 5T BT 30T A% Goe i B B IR AR PR AE T
AT DL It A 25 A AR B 43 B A B 0 6K Ui 40 1
TN 8 A T A 2 SR R R AR A R
i, AN T A3 ARSI TS AR A R
W23 o A A AL AR S 7 1R EAT IO 78 A
55 15 1o 25 A0 5y R B 2 51 6 H I AR R I —
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S AF e A AR AE (438 (Peterson et al, 2006). B4
PAK B 5 278 R (DU B, 7E 36 B AR SR L1
TR E R IX, U50%0 4 K B (Rattus norvegicus)
YL T UG 75 (Yanagihara, 1990), P& A% 28t
5505 A 45 B AS 35 B 1R OK B D) A 5¢ (Monroe et al,
1999) o 1 53 ot A= A5 A AR AR B G KRR 14
T AT DX 3 DA B K BRI AE 1) 40 A X3k, 3t vl AR 3K
T S VR B AL e KRS e

FAh, HEeEE A UR G2 AME F, HFRER
BAE EMRAT R, A R e B
I, Hixfa EBOX B Z B A g m e, 4]
DU A= A AT B2 3k AT E A (Alltizer et al, 2006), X
TELE B[R] AH ELAE FH I PR B 5 AN 25 240

9K, FAEFTE B EE AR 2 S AR e . 5,
N ZEFLSLIRG F (HPV) A R S S5 B 05 2 (HIV) .
RUNTE = RN, 2R BEEA S EEm,
FE3E T A5 ST %, il EANRESIE IR R
AEYE, B LARTCIE A AR A AR AT TR0
R 8 A b T X35 P 3298 093 5 1) B4 A ST AR S
RERERY, AR B — > A FE I U [, 27 28 ) A
A B A SO A R I A, B 88 I AL AR AN
A W R R RV T AN 55 R A ARG, 3% 2 R Dl i 5 AR
B TE I AL 18 XU 2 — e, AR Z It R &
()32 X (Carlson et al, 2020), X2 S HCFRATIHR 5
SERRMERG . T BA 2L IRIR R0
B, HASMEMAT N TR+ 0 E
Z, A R ERE R AR AR, W2k
TREE, T AR AT I P — RVl i e N\ 2 45
SR A=

R R K ICOVID-19, H Al M A& 4 I #f i 4%
RPHEGEEIAR, Fd)E Tk,

4 TiEH
9151

TG BRI, — e E i 2 o8 250k
Az 254 BERY R FHAE COVID-19f T v, JE45 1 T
B RS DUR TN (Tosepu: et al, 2020), H A DL
AraljofINaimi (2020) ) LAF & B AR . Ab A% H
2002 A A LA T A R 25 A A R 1050 5
FHEINLES 2 >) J73%, LLCOVID-1997% il f) i B A H
PR 4R 2« B AR . PR E . SEhRzE
i DL R I S S A AT R, UNAE — A

R S U A 22 AKX COVID-191% 1§ 1) 52

M, ke ULSEL R AR A S M1 B2 A R -T-COVID-1911) #£ 4%,

15 0 58 A% AR T COVID-194% #% (Aradjo
& Naimi, 2020).

ZIAE—2 04, ol T aRRATR L KM
ARFFWE O, 51K T AT T SARS-CoV-2
RBRAESMMT . Bk, BT SARS-CoV-22&7%
52 5 T I 1 A BH A S L AT AR A AL, &
SEBEM AT TR . Chipperfield5%(2020) 5
1 AradjoFl Nai mi (1) 50l TAF 17 725 R 2 s A
BE2E LRI PPk TR & i R B S R R ZE K
REEA RSN, FLIR, o 25 R0 I B B 1 52 45
DRI RS, 52 R S5 R 28 AN 5 I N O R 3R 1Y)
SO o AR RN S B R AT, —NEX
Fride B 1 Bt 5 O R IR S Y B, A P s
AT HR R, #rTRe i iy (1 25 51

AT I, 15 BT N (Kraemer et al, 2019). %
J¥ (Geoghegan & Holmes, 2017) /2 it a2 21| () R 55
SO, AR IO R A R (0 B R R . AR AT
993 1) BEAR b AR SN T A R A 3 AT N
DU DAL R 0 R o IR S U, X
o EE AL R I TIOI, A  AE A AT T, 490
BEIAE R AR B 1 I, RIS SR &
ToUI e T A BT AE A3 AT, DA SR Tl o 25 (1 1% 4
F& — A R @ L B (Johnson et al, 2019) . {H /2 24
I B AR £ BAAAE T NS N Z )i A 75 2 )
WEAEE, BT NRIESNZ B AR B N, B
PRSI — 2R TAE R R 2

WE Ak, TR B4R e AT W HA, ROfE2
LI (AL R BB AR S T T A, (R 980098 R AR B
Z 5RO 153 R EA) A
KBS MATEE, FEAE/N B = 1E4
(1) 3th 7 1l A 25 2445 B (Peterson, 2014), X S6# ] fig
SERER TN RN U, JEAERTE BIAT IR
A A S A REAT 04T . WiAratjofINaimi (2020)
fifi A2 25 7B L 45 R RE AN VA S B A R T
COVID-190) & Fk o 1M1 S b1 A 75 KB 43 H X, 2
P TR AR FE M0 DA S ARG B DA RS (1) AR P IX L b [X
BB AN s AR =1, 53R 1 2 ) SARS-COV-2
(Gl o BT CAFRATT 1 S8 B A POLR FH A A A Y
KA 58 32 52 (0 B PP AT 0 2 AR I X Z IR AT 0 AL
RGN T MR S AR, s )AL FE L
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Hily EAR s BRI R 2 DR i A% 7 R A R
SERPIFN (L rE £ B TR S, Riue R
A RERE RS AT 204 o 5 P ZE S AT 1) T L
2 FEON AR ST e R A R AR

AR SRS AR A 2 s N SR B AH LB 1
BB DL S N A EE (1 — Re R AiE, dndsf PR RA B
it B — S8 /NS A o 2905 B AN SZ R (1T T B B
FERRBIARSZ IR )15 ., Seid 17 A 1E B A 2
X — RS A < P (Carlson et al, 2020), A &g
I T B o 5 R AT 1 B, X P A T gk
TeiEAS A RS AR B SR AT WA T 9 T 5 20 B o 35k
WG EE 2K H BT T AR A COV I D-19A0 HAth 7 47996 B 45
P, DR AR BEAS 32 AU BRI R A B sz, — HLJZE 1
TN EGE, GhEEANE B S .

A ALY N T IRAT 9 o 1 T Bk R
Z R FE I R AR o LA A DA R el 3545 T 5
IR A 5 A — N D I R s B i R R
BB AT B N 5 B T B, TR
KPR Y B AR REFEMHKMEZEE R
(Farnham et al, 2014). 45 2 2 Al R AT K
AR AL BAE N R AR IR, AR SRS — i
NSO T, JEAREAERA D S A . BR T
2% [ AR ) b (0 O 22 b, 22098 A R B8 v e A
TE LW 1R AS 35 50 41 5 0 928 55 A 4 b 55 52 W B
RS PR 2, MR R Geth f. 298,
SR A6 T A 1T+ M 0 B AR S AN N SRR BN, BRI K
FH TR AT A AN 8 B oK, W R fe m i
TR EERE R AR IRE ST o RN IR B A 5T 4L
5 %) A S T A B T 7 AR AT ) A
#1452 E 1 (Johnson et al, 2019).

SRRNEZ G N VA RIS EPR T NI (B’
B RGWVRAT IR AR 5, TRAT IR S FK I k=
WP i A R TAE B ARIRES T iz A S S AR A
HALRRHLEL RN LR, T 7875 A st ok S F A4
PO, BB AR R 5 ks & R 2
. T H., fE ST ETT A R AEAE A VF 2 Pk
HAZ O Pl 1k £18 & T 58 I 8 ) AR 7% i
TREAL FE RGBT Z MM (e JRAA | 2
e 18 R Z RIS A EAEF, A7 e an el o
T 5% J7 VR AT AR TE R 8 B 5 e

MR ZE A 1) B2 T SR AR P A A =4 Fh
(R LE 53 A S HR A ERASR AR A S B, ) 75 AN
[F AR o 28 AN R A DR P A e XUz (R
RN TAESE T, R A A% 3R 25
TR ARSI N AR R, Ik e N mishtE. A
RT P DL AT A 7R A, (45 A B A
AP AR S AR 25 . kA, B0 A S A s
R N TR RS, &7 SRR RS
Vi) FRITESF ] R A P o B i) RO AR 25 ) ROBE /3 24 DT
B mT DA B 7 it Y0 D00 9 5 1 £ 75 i 95 (Peterson
et al, 2005).

DA 3 6 ] 50 Al ok A B X A [R] ) 8
RGN AT — D IR R R W A Ge i3 2fR .

ARG S T R T AR AR R
FAEM B FEBRSATIR A BT TP PR
BEITERI Lok il GRG0, DLRATT TR
AL PIRRFAE, B4 1 A AR N H 2 i
BLoi, FHEARH T H AT @A R A AE 1 1A
It — il 7R N 5 T N S L
Hx sy,

1 A2 25 2 5 A 1 b B 2 B (4 43 BT U VR R
SEH TR, ARSI AR GAT I RV £ A% 3 X 3y
AT B USRI v A 3 L EL Ay, T CAFE BB ST
i R R 2 X4 A T A T R PR A AT O S e R
LI Getass . BAMMIZ TR, 7 E2HE%E
HiE Ve AR ABSHELR T L E
PR AR, ARSI AR RE S S A R
SCHEE RITRT R 26T
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R LA AROR, Rl A o B DR AL P A2 R R 2 (0 42 Sl ol ) 7 AR . MR g m & 0 &
B FRTTE, BN H BRI LR A FEA TSR0 55 ML IR PP A1), AROKIIE 1 R 000 75 ) 5 58 S W0, 7E4T 0 v
WATYE . = EUR YRR AT S R EE T EBAER o T 2 L R 2 R R AR i AT S AR, FCHERR AR K
REPE_EARAT HORE & Qe LR B PE 58 BV . AT, A0 2 2 FEVE RO SEREBIE FEARN S8, T ITE 5 R
SN = . B AR SR E e N & SRR B 1 A B P R AE X, R s R SR IR A T
il BRI 5 5 AT BOW VR 55 BAT LR o ALRA LISARS-CoV-2 01, K45 T R A AR RE R 811 %5 5E
L5 w8 _E R A, ﬁﬁ’XJélﬁUZij%rE:F/ug—_r@ET&E/JIJﬂ'H( X R Sl B A AN X SR S AT i B ) SR RS0 I R AT
PESR H A 5 2

KEIA: BN mEEN, SRR, R RSt

Verification of virus identity and host association using genomics
technology

Benfeng Han, Xin Zhou, Xue Zhang’
Department of Entomol ogy, College of Plant Protection, China Agricultural University, Beijing 100193

Abstract: Genomics technology, especially metagenomic sequencing, has played an important role in
identifying and tracing unknown viruses. While classical methods in virus taxonomy rely on phenotypic
traits, the metagenomics pipeline assembles new virus genomes from short nucleotide fragments without the
need for any a priori reference sequences. This new technology increases the efficiency in identifying viruses
and hosts associated with those viruses. This is particularly useful in identifying viruses that can cause
epidemics. One current challenge in accomplishing this, is the ability to trace the original and intermediate
viral hosts. To do this, a comprehensive virus sequence library characterized by definite host information is
needed. Unfortunately, such information is still limited. As wild and stock animals are main sources for
pathogenic viruses, an extensive survey of the global virome is vitally important to help identify and prevent
zoonotic epidemics. This review summarizes the application of genomics technologies in the identification of
viruses and the hosts associated with those viruses, using the outbreak of SARS-CoV-2 as an example. We
also address intrinsic drawbacks of current methodologies as well as the incompleteness of available virus
libraries. We propose the necessity and feasibility in constructing a comprehensive virus database with host
association that emphasizes the diversity of viruses and their interactions with other organisms.

Key words SARS-CoV-2; high-throughput sequencing; virus diversity; host association; virus evolution

20194E 121, AN R R k24, it BUFTARNAG#(Zhou et al, 2020). 2T ARG K H K
Xt BE IR DR AT R SRR Y, 3R RIOEER, BB 2R 2 KR 2 AT

TIRHRERERAFS, FHINZRRE SRS /N (CSG) N 1% B 5 SARS-CoV ST U K SZ,

WA 1 #: 2020-04-16; $25Z [ : 2020-06-09

R BHRERE G (31772493), BHL Rl FE il % 5 5 75 % T (2018FY 100403) F1 i [ ¢ sk K 22 b 50 fr 5 75 5 A\ K i B ks A ) vh
L4
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FEARIE 73 28 25 A0 A 1B )% He iy 44 4 SARS-CoV-2"
(Gorbalenya et al, 2020), i e IR I B JE e (1) T
#i 1E XAy 4 N COVID-19" . B AR FT M e IR 55 5
SARS-CoV i #iilr 2k, HIFAERFP, HIGARREREA
ZEe, T RASE ST A el IR 25 15 “ SARS-CoV-2"
)iy 4 WARAFAE G+ 1L o

28 HL I 5 45 08 E AR R AR, B ERAE
MR AR, BB, G RNMES
At 5 7 [ M (polymerase chain reaction, PCR)%s,
PEEH, 2ot ), BB K (Tang & Chiu,
2010). TMAEA IR NG 2 R A, MRS — 5]
F3R15SARS-CoV-24 2L [RIZH J7 41, HIRTAN 2047 K .
X SARS-CoV-2(1 PR id % e 15 25 T 2 3 R 2H 5 R 11
UBLY, 3

H AT, 5T 7 5 oR 1) % R A 7 VR
92 N 90 55 20 (virome) U BT 5T e, (E R B AN 2
E B R SRR EE AT I B R B T
Tt 2 DR 25 R 5 i S AL 3 R 0T IR S5 4 ot () A 4 7
T AR FE 1R B PR S (Simmonds et al,
2017), Hstym . EEPH. wmisEE . ZHil
LA S EMMEEERS A EEN
% FE % (Roossinck, 2015). RS T-II 7 (13 20 7L
Ti T EERAS & MR TR R AURHE, R 0TE
A BT P A Bk 0 B 2R MR OEE
(Simmonds et a, 2017). 1M %&4 1 99 5 2 FE R 1 32
KRR B 0B X RN TT R B i A 2B K
B WEEE . WEE . 18 EWIE DL R R
51 F Wi R

I AR, R 2k DR 2H 2 R I Jee X 3k B 4 Bk
PEVAT 0 O JT A IRl J . ldn, ™ g A

e f B B AT RS SR AE(SARS) (Geet al,

2013) . AR R IR 45 A 4E (MERS) (Hemida et al,
2014). 1&i# Fi(Ebola, H P Z A% 4L95) (Quick et
al, 2016)%F 7 s 75 1) 45 € 5 1 WIVR A O T %
BRI AR N o A LOE A IR0 2 45 1,
I G R H R AR 85 5558 « R EETE VRS T7
T ) 2 IR A R B 2, 3k an o] 56 38 32 i B Al
Vs B3 R DN 2 2R A PR H A, DB AT

1 BETFEEFEA7

BRI 7 B LT 2 B 901 73 AT
Horp, AR BORABR, AHRADME B A1)

SRTOTVE LI G, X AS [F MR 1 i B AL R
FBORAT R RIS . IR F AR AT 2
X R S BEAT A4, X AR 5 B B SRAR R RUIE, 1Mo HL
AT DMER G A T A B B 518 781, RS
A B B R e B B R 2 4 . PR
(115 41 5 C R 85 e 2R AT LU, AR 7 S AHALRE K
RGURE K Z AT LA E R R 2 P w938 aE . T
82 M L4 (de novo assembly)ii 7 5 51 (13 F2 7]
A T [RIVR 225 7 81, e R AL 7 iR R (i i3t
TR FN R B0 IR A A 25 8 (Hadidi et al,
2016) . 73 & 7 7 V2 AE S AR50 7 A
T HERA R R, e R A B DDA O Y
VORI (Palacios et al, 2008). 5 Rk H I HABR
FHIR B SR AR Lujosi B (W K E5 R} (Briese et dl,
2009). 3 A A HINLE /2 25 A== 15 14 A AU H3N2
BT (Hu et al, 2011), 58 d—he #4942 bt
0599 5 (Gayfeather mildmottle virus, GMMV) (Adams
et al, 2009)%% .,

H T SARS-CoV-25 SARS-CoV H A = ) &
Gt R B M RMERE S 1) T S AR, 75145 R —
LNAHEIE T AL TA RGN Y, FRduE
KR AP SRR, RITROE, 7 AL
7 ke DR 20 R AE B R 17 0 46 e AN T )y T Y I
Rtk B AEYE B 020195 BY e R 2345 PR
(2019nCoVR) (https://bigd.big.ac.cn/ncov/) LA Kz 45k
It B I A4 7 (Global Initiative on Sharing Al
Influenza Data, GISAID) (https:.//www.gisaid.org/)
I Y050 R0 B B SARS-CoV-24 8 /7 41 {5 ., 422020
51 5 H B I3t SARS-CoV-2 )7 4] i it 16,000%% ,
ARETEE . SEE ., BORME. T E 452002 4
B AL X, 92 T4 5 I 41 1Y SARS-CoV-2J 5
I BEA AN BRI IR B T 70 BB S H

F R T B DR AH R AE 7 41 16 2H 6 34715 W] AAS
WA T 27 5 4, B H 5 0 R A 25 e 91 0 4 2 AT
SR TR LS N B R HEAT LU, I B AR ARk R
RGK B RABNARFHRATEE . AW, £TE&
S 75 5 77 1k S SRR R ) L R B O R Y e
YRR, H AT LR B0 IR A HHE PE A 23 b 5 U
(Virus Pathogen Database and Analysis Resource, ViPR)
(https://www.viprbrc.org/brc/home.spg?decorator=vipr)
TSR IE 2C A 44 . A BV A A R 1 B 2R A
6,264% i (# %2 202055 - 5H) . i LT =il &



%540 BA A AE: FE DR A A BORAE I 25 45 78 5 1 B0 1 12 589

DU B AR AN 5 56 R 21 v 1038 A #08E os HARAE RS
R G AT BEAFAE K& 1 AR K9 7 51 (Simmonds et
a, 2017), HAAF LR EE MR REEAE . %
FE R 20 75 v AR 0 5 35 3 55 08 PR SR At TP
WOEE, WO T A o R i HEAL O 2k S R
TR SR U 7 rTREE

TESRATIA B 2L DR 2H 7 21 i 2k il |, mT DA R A
T 1) B A R OC R I B R O R T R A K
HRR, BYOREREGT L. W R
# 24K B B (phylogenetic tree). RS K E T
FIAH S5 IR 75 (reconstructing ancestral state in phyloge-
nies, RASP) . % 4i K & M 4 43 4 (phylogenetic
network analysis) . H i B ¥ 2% 43 #r (haplotype
network analysis) ~ DI i H7 i3 fb 4> H7 (Bayesian
evolutionary analyses) . 41 4 # (recombination
analysis) % (#1).

RGBT T4 B AN [5) A2 40 2 T 1R AH 5%
PE, JEERR 2 SCRT AL AR ) 2 TR R SE 2 0 3 4
ML Py s, A BEAST. 1Q-TREE.
RAXML. phyML%. HI T8 R4t K B W75 R

x1 BATRERGABEIMNERGZE
Tablel Methods used inthe phylogenetic analysis of viruses

%, Hh i KAUSRE (maximum likelihood, ML)#) ™
2N H, Bt BT S5 4% 23 SR TR (Mycobacterium
tuberculosis) #1124k 4> HT(Luo et al, 2015) LA & X T 3
F K 1) SARS-CoV-2J # (1316 % R Fi(Wu et dl,
2020). ML) Ji B2 5 47 B RT A HH L P A
BB MR 23t AT B0, PR AR A SRR E, I
XTHTA R RER) R G B WS TH SRR R £, AR R
BE B R RN T REI R B W HRE 2
B T3 AL R Y, i Jukes-Cantor i 11 45
ERA R G £ 5 B S LT, ML 5 ik s
W B U R SRk . T DL 4 BB 7 (Bay esian
inference) & — P Er iR A DLt BT ys 2925 T 5
RAE S R T, AT AR L
TEVHRE SRR B RS, O T o
JH % 9% # (hepatitis B virus) 1 #, =k 1R 983 5k %
(papillomaviruses) <& (1)1t 73 #7 (Frias-De-Diego et
a, 2019; Yuen et d, 2019). QIR FHERF KR
(1) A 257 F1 T A B IR 0 TE EOREME B, AN
A B AR R ETE R G IR AR A A
HOTReTE 3. RGUK B WY E @A SRS SR ALK HE,
L inff FHRASPE J5ik, 456 RG0K B WA 55 3
P93 A KA W 75 1) P SEAE 3R 42 (Yu et dl, 2015)
WIS RG KB TR TR R, H

43 #7572 Method £ Application

WA Software 2% ik Reference

RGREW

Phylogenetic trees SRR R A A 7 58

TN EAE DR R SR, SRR SOT R AE ) 2 (8] RAXML,

Zhou et a, 2020

HFRGRE TR RS
Reconstructing ancestral state

in phylogenies (RASP)

RGBT
Phylogenetic network
anaysis

BRI 45 5y AT
Haplotype network
anaysis
DUk Al 23 #r
Bayesian evolutionary
analyses

HH ST

Recombination analysis

Analyzing the correlation between different organisms, 'Q-TREE

visualizing the relationship between organisms through tree
branches and speculating on the evolutionary history

HFMIGTE RGN LB A3 A, 0T P sk A A 3
FEE

Inferring historical  biogeography through reconstructing
ancestral geographic distributions on phylogenetic trees

Ga—RNNRGEKEMO TR, BERB R REH
SRR TR

Enabling the visualization of a multitude of optimal trees,
displaying reorganization and other trait conflict events

T AEREA AR s AN AR R R 2 ] (56

An intuitive method used in visualizing relationships between
individual genotypesin a population level

AR R 170 A 0 8 RS DT A 2 R 1)

Inferring the time when the population diverged based on time
evolutionary tree modeling by BEAST

K3 AT ReAAE M EAE S, a7 AR R B R
Identifying possible recombination signals and revealing the
role of recombination in gene evolution

phyML, Wu et a, 2020
Frias-De-Diego et a, 2019
Yuen et a, 2019

RASP Luo et al, 2015
Frias-De-Diego et a, 2019
Yuen et a, 2019

Network, Yu et al, 2020

SplitsTree

PopART Tang et a, 2020
Leigh & Bryant, 2015

BEAST Luoet a, 2015
Bouckaert et al, 2014
Suchard et al, 2018

RDP4 Wu et al, 2020

Simplot Lam et al, 2020

phyML
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HERfPE 2 2 B BE DR 20 S 20 S R R T3, 1 RSk
BMWE W LB A — RV RGRKE W]
PALEE R, BE b s B2 SR P R S A, 7]
LR b 2E AL 5 1 A &2 (Gusfield et al, 2004,
Huson & Kloepper, 2005), 7EMAEY) AR R BT
BEAR I M b2 48 (Kunin et al, 2005; Mavarez
et al, 2006; McBreen & Lockhart, 2006). 21 3 #7118
A EAAE S R E A A, EosE AR
YRR, T2 N TREH T (WU et d, 2020;
Lam et a, 2020). A4b, A HAh—2e N H TRt
A T, ean s B 4%, AT LUR TR oK
PR RGOS AR, AR i ) B SRR AT T A
BRI L3RR 12 (Leigh & Bryant, 2015). 35T R
HIF £ M7 (population analysis with reticulate trees,
POpART) (1, 2 A B 4 i I E 2 T A,
AL DL Ff Ay A0 T £ 38 A 0% 28 1E 47 HE B AN n] AL,
(Leigh & Bryant, 2015), D1-$fr it A6 5 41 1 FH = 3L
1) 5 JR B} I B 52 45K 1% (Markov Chain Monte Carlo)
Gt nE, Mo T RAKERZERSE RN
OESE IR . B TE]  N D GErH E AH 4
&, HTFHEWBEAKR T R 43) /1% (Suchard et al,
2018). DUkl o A s B T, RIS Tl ie i
(1) DL -3 i3k 4k 43 4 (Bayesian Evolutionary Analysis
by Sampling Trees, BEAST) 41, a] LUt 4%
J7 B HHf A AT DU R 48 K & (phylogenetic)
5 R 4t 5 71 % (phylodynamic) #E 7, 12 #AF KT
I 7] RLRE 4 (ti me-scal ed trees) (T iEAL 20 4 5 16, 1 e
FEFL R SEHERT . P AL T 2 o A S5 07 T R A
ELHA7(Suchard et al, 2018).

RGK B T {E SARS-CoV-2 () I IR 78 7 it
P 7EEEH. CAEFRKI, WWIEHETFE R
SARSH 5% 76 1R %55 B (SARS-related  coronaviruses,
SARSr-CoVs) (Hu et a, 2017), #ih N5E RIRH &
IR TE R e, R 45N O 7 SARS-CoV-2f) 7]
RefE FoRUE . X — e e — M _EAF BT i 2
RYGK AW TS FE: SARS-CoV-25 K H i 4E3
SkiE (Rhinolophus sinicus) it 1A% 76 1R 973 72 RaT G13 .
RO RS R, HT 2R B REIE 5 E
s 25 [6] (1) 15 41 AH ALl 14 3k 21 96.2% (Zhou et al,
2020). Jii 5 R AW I B AR AR O R 5 BRI Bk
PR TR B G . 5 RTIA A B R 24 K-
[FE R 7B AN, 53 B o i ) T B B A H

FINAE A 8 A BT @R AL AT . X T IR
&, SH: A it (1) 98 25 1 (spike protein) 2L A 5 £
12 Gk N AR (1) B B by &5 32 44 45 74 45 (receptor-binding
domain, RBD), it id &4 & A A2 i 2 T 52 4 ifn A 5
ik K HALEFI (angiotensin converting enzyme I,
ACE2)%: 2 /A58 ilif2 N (Zhou et a, 2020). Tt T
RBD & A /7 41 1) R Gt K B 43 B HAS S5 b g e R
J% 1% RaT G13/& SARS-CoV-2# HH I ()96 75 . Lam?%
(2020)AfF 5T A B, 7E % 1L FY (Manis javanica) 4 N &k
P IR L0k 6 1K 97 B 5 SARS-CoV-27ERBD 5 41 - A
A PARACLRE, E I 2 L FE R R R T
121 SARS-CoV-211) =4 56 8k . 1ERF B K
M 5 SARS-CoVv-2 = & A L ) RBD, LA K
SARS-CoV-2H A& F T N T 5 A AT A s 22
FHE [ 42 (Almazan et al, 2014; Cui et a, 2019), ik
SARS-CoV-2 A & i ik N T2 K g 48 A i 1 6 55
(Andersen et a, 2020). WZifEH I, TR R
YRR EEDR 7410, 3R RS o3 25 1 T B SRR R AT H#E I,
LR P AR AR T A A SR B ) S L R R )
BAHE MR TR T T RGBT AT
G — RV S8, W R R R R e, 5
AR T KSR G | AR e B RE, #
AT RERZ AP 2 HE LRI 45 1

BE T8 15 I G B T A1 R BT AR HE R A e
[ IR R R Z 22T H EHER R 5. 4
un, e g A 7 v U195 55 0 8 (Sarbecovirus, J& T
56 IR 955 27 J&8 Betacoronavirus) 77 7£ |2 ft) Jk [K 2 41
(Hon et al, 2008), 1 SARS-CoV () B #4564 Fl g
& b W 5 4R 9 1) SARSY-CoVs4: 41 % 5 41 77 A= 1)
(Hu et al, 2017). bR, w7 AR AN ZRACE25%Z
145 (1) - Fh SARSr-CoV 1] e A1) 75 i i 32 A& 4%, 1M
AL SARSIT 975 ALK 11 7T e K HA A7 7E (Hu et dl,
2017). 7EHiE+ 5 SARS-CoV-255 2% 5% & B H T I
P Rk 6 IR 5 75 ZCAB M ZCS214R A 1 RE A& B 4H 05 75,
% H #51 SARS-CoV FlI SARS-CoV-2 ) & 7 3k [K] Fr
Bt(Lamet al, 2020). {3 AN R 6] Badk AT 1324k
43 M 3R 15 1 SARS-CoV-27£ ¥b U1 % 30 J& P4 ) # b
R EAE], RIS B 48 R AR FE e L R Y
HAWU e d, 2020). Ft, nfAGE T RN R A
P BEAT 70 F RGK B i, JEAR &H EA
| ORR MR EEATHERR C R M, FEA 24
JEE (R UE A %o s B YR AT HE
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MR ERAB ARG R0k G WL 7404
G RIAT RGN E R FR M I 22 KK BRI 85 5
R AT, At anmitieotr, AT 34K
PR FR R R o YUZE (2020) K SARS-CoV-27 [K 41 H 4
SE H IR L5 4 540, Dlbat-RaT G13-CoV N AEE,
I SplitsTree# 1T R4t K B M2 73 #fr, KILH13HI
H38EL i B AT i & AL S B A R, T HLIUI R F H [a] 52
f57UH3. Tang%5(2020) i ] SARS-CoV- 2 [K 2 H1 1)
FT A B B (3% T DnaSPA: B 1 5 £ 7Y, i i
POpPART . & F 5 T M 4% . K I SARS-CoV-243
“L" S PR R BRI, RS BT R L” BY
[IFH % . Forsterss (2020) 1 UK R Gu K & W 4% 712
F Tt 75 SARS-CoV-2 [ fE 4% i 1%, B KEMA
FEANKEURE, B EESARS-CoV-27E ANBE TR IR K S
FEAEHIE, KL T SARS-CoV-21 33 77 1E (I3,
BRI S, AR —HH R T H R
o AR, AW ESHZH AR L T B, AN
i AR ORE KB (bW E R R W B RaTG13) 5
SARS-CoV-23 fb fH B 500z, Ty wEff b 9 B 1Y
B L &R . RaTG135SARS-CoV-2f1 % Fiit K T
SARS-CoV-2:Z [H] [ 22 5, ASHe N A BFRFAE B A 7]
(B REAEAATAE B 7 ) SR it B S Hr e mI I, 57
56 3 A2 BR3P A R T T8 G 3 % B A
PR BRI G R T I HER

gE L pTIR, R S ER AT U HLR AR H
B SEDR A A R0 LT R R P, AR B 1A1 11
RGUR B K Z KA A9 55 (1) v] G 3ok I8. 2
&, UM RS K E KRR NIZ 0 R T 5 AT
SR — RPN E G TR R R Ak . H, H
TG 5 AR A I Ak B A R B 1E S R
SRS B ) e B R PR SR TR A
Ko WRMFEHRTSOAMEAE—CRNER, &
oK B R R T T 1R RR R AT REE AR .
I, R g — SRR NS 56 8 (0 1 R 55 R 0 T EE
WEAEER L,

3 FAE
RTEER

TP BRI R R e B8t 1 KB 2 7 5145 B 1

ARHL . 7E B R AV B — 7 8l
(National Center for Biotechnology |nformation—
Virus, NCBI—Virus) 7 & W 5% i # 4 1% R 7 51

(al-nuclectides) 300 £ 5 % , 4 % K 4 )7 4
(complete-nucleotides) 140% Jj %k, HAmr{g 4 A3
(P B A FE R 2 7 9113.6 /1 %2 5k - ML T HARF) 2
R EERNZE, X A RAR D —H7)

W B — 15 & # P8 FE (VirusHost Database,
Virus-Host DB) #13 & i J& 44 £ 4 2 AN 7 #r B U5
(Virus Pathogen Database and Analysis Resource,
ViPR)# 4 RefSeq. GenBank. UniProt. ViralZone
G2 ANHAEEE, NS B AT 7RI
Virus-Host DB4X ()72 2 501 315 B K 2 A2,
#111,000% Fi1(J751114,000% %), HR¥RE1E ERPKiAT
R(EFESY) . Y. A ARV DL AT s
), POt RN A S g 15 B e
2, Hoh NI 7E1,3002 ffe VIPRIUGZE X A S0 7

i JEAR S ARSI HEATIL A, 8202 MR,

X AR BRI TR A 250 DA R B R . R AR
AR ENE F OIS T EE S5 (K2). B
VIPRINGETE, N5 550 i A S FOAH OO0 5 h A7 7
F M BB R 07E A4S B AR R R, B i
FEAk, FoAAR 2200 2 500 R R AR IR TN 14E, L
WA BB B . RNAYR #2508 72 . LANL HS fi
PIREEHAR . LB 2% B0 55 (Dong et 4,
2017). E4RVirus-Host DB5ViPRMG 3 515 32 5%
SC T 1) # P G B 1 1 3245 BT &, (234

Pow R L R, AR S BN EAERRBONE A,

AREAEAE 2 p () 1E R akiE B, NEES
16 FEEIRMORBOC R AR T ERPRAR. L 5T,
X B 2 AR I O T 3 0 SRS BT 2 )
AR A A DAT

WEAFR, KFNAE)Fh 7 55 DR 2H B 5 e s AL T
RIS T — RAVEEHRE . M e R e A
Be RS R R BT R T T 1S 1 e W P AR
B, g i S T R A S (R AT B
V) IR ) RN R B T S R 5 R A K E o
BT, KIRNAJG 555 oG HEshW1E £ 2 RIfEE 2 A
TS B 5% £ (Shi et al, 2018). 4T EE Al 1R 4L
ZTE B, AW, B3, FIMEE. e

T KAk, n: ¥R R Flaviviridae) (Shi et d,

2016). i i (Hepadnaviridae) (Nie et al, 2018). X
JHJp5 2 (Hantaviruses) (Holmes & Zhang, 2015)%%. [7]
B, AR S HE TR — RS K
AERR, P EESTE 2] BRAEAE V2 1 P [k
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2 ViPREIEECWRAHREE B EURRIETFhttps://mww.vipr brc.or g/brc/home.spg?decor ator =vipr)
Table2 Virus sequences deposited in the ViPR database (Data are from https://www.viprbrc.org/brc/home.spg?decorator=vipr)

& i HEPRZH T BRI HH k=2 18 A5 5 A
Families Species Genomes Strains Proteins Percent without host identification
Arenaviridae 177 4,532 3,012 6,949 23.23%
Caliciviridae 225 52,189 49,073 96,673 28.16%
Coronaviridae 1,043 34,864 28,823 119,573 22.80%
Filoviridae 16 3,577 3,390 22,038 22.53%
Flaviviridae 367 345,546 261,780 877,286 39.36%
Hantaviridae 304 10,189 6,867 10,603 14.02%
Hepeviridae 33 17,838 15,022 19,203 17.95%
Herpesviridae 782 58,371 45,281 300,180 60.18%
Nairoviridae 38 3,669 1,931 3,553 9.92%
Paramyxoviridae 574 50,355 44,898 67,728 24.22%
Peribunyaviridae 183 5,031 2,434 6,367 22.80%
Phasmaviridae 16 1,106 340 1,114 0.27%
Phenuiviridae 215 5,189 2,934 7,133 13.37%
Picornaviridae 1,038 127,336 116,298 346,846 26.91%
Pneumoviridae 17 37,289 33,516 60,235 30.36%
Poxviridae 283 10,444 7,487 125,948 40.87%
Reoviridae 363 107,566 39,985 108,677 15.93%
Rhabdoviridae 530 33,347 26,510 46,761 22.12%
Togaviridae 60 12,800 10,854 46,764 36.25%
it Total 6,264 921,238 700,435 2273,631 —

IR (Shi et a, 2018), FaE HITE E R R EE I
TEH LR TV, Bl 28 I 8 2 K TIer
BNV WA ENY) F SR FLAh A 1) k2 2R (Shi et
al, 2018). X Le g IR L W], RIS BE A6 3 25 (1) PRod ik
AR EE )1 e, FAEZN P RIRNARE 24K 28
TRFFE S5 £ B ISR ey s o XA R
IRPTBELE T-HF 7, HAES: T HLFZ A (Shi et 4,
2018).

i 15 5 1 0P F DR R AR BR T 5 HEB)
Y, AR B R R AU A R . B TR
T B, U S 2H 2 A 1 T B A S 2H AL (LK TE)
WEFE, MR REIERNA 2> 8 H AL AR f %
KFA, e &0 204 AT BEFETHR 75 R (K afer
et a, 2019). X—45 AR 7 X B Aw R 2 6
PERIN RN, oA E S B Rm E &R kL
(codivergence) 2 it TiEHE . % 75 515 £ 1P Rk
KAPR: 18 E RS BT 0 3 0 S 5
BEESE,

ERUtE, A T 3 5 0 B DR IR 1 B P AN o

B H AT I TR AN IR AR e 2 B &, mT LA
T 50N CL R B N A 3L AR BUR R E 1 Bl
VIR 5 N R BV A RBENT, JFRE
N AR N 1) 5% 5 DR ZH B T A, (i i (Zhou et
al, 2018; Cui et a, 2019)%% . [FIN, hnsExs A HdE
i E S B2 48 . AT D& e REUEE R IFIIR
FUEIE R A, FRNA . FRE TR AT T, %
w2 KB, XA FHL R, (FH
B ARG B 5%, ATUAAR 8515 2l1E £ 5
TR IAH I AR5 2, FH LA 01 i s R R

7 5 DR A0 2 (1) 7 v v BB UE R 1 £
FOREEE R . SR, 75 SEPR % e i FE v 5 52 HURE
A7 BURE IS B R ER SR 1R 55 22 Bl DR 28 R 2 ), T AN
REVHE A 45 e e B 1 8, kI TP T 32— 35 QAR
P I HER I o BT LA, BT S I 4%, ) B
BT K IAIRES, Bm B P2 mE X,
“Hr, B AMER Y, EERHE,
Wi RAKEE . BT ER, T X A
WA R, Grh i B 58 PR VRSB B, AT K
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2 ] M 0 P %, {5 T B — BT ) R R % P B0 T

BT B 1 FE R 2L A4S I R AT RE ) 1
FHAT TN, NI 563 15 2 B SR AR 122 . il an
Fo T 2 B A5 HAE 3 A AR 2 5 A5 A e
(AR A, o7 25 22 (R A 4 AN 5 A g 32 110 2 TR 4
JF A, I HLES = 2] iR s A, vl B
FE TIN5 5% 1 2h )15 - (Babayan et al, 2018). 4R,
FEGE I HLas 2% 217 T ikl 5 B s E R NS B,
LN FH 52 CURE P 22 5 DR 2H B0 TR R 1
CIRFE )T R I P ROR, IR A
I 2% (deep neural network) [ 7772 /& TR B 4 217 i —
B, R TR R E 2 PO, % vk ik T A%
G pLER 5 217 D7 R ) B, I g3 A 45 a8 I B 2R
[ AR B 20 A1 SR TN B A T, G R AT
15 F 074115 B (Mock et al, 2020). 7% 218 5 7
T HVIDHORP (virus deep learning host prediction){#
2 TR 2 P& N 45 1) 7 75T K I (Mock et al,
2020).

FAN, T R ) S O B R
=AML AY, 8 B Dy Ae T A (E
Swiss-Model)t5 T %175 3295 55 1 [R5 2 3k AT LU,
] DAHEDN R 0998 25 194 32K P8 (Lu et al, 2020). L
1, %f SARS-CoV-2Jfil 5% £ [ 2 Rk 25 A 3 e, &
I 5 SARS-CoV HE # AHEL, | SARS-CoV-2 5
SARS-CoV ¥ 18 F] ACE2 4 52 /& 3E N 41 fig, #4541
[) (%) S50 AL 1) AT HE I 3 5] 18 32 R U (Lu et dl,
2020).

B TR R g 3 R IR TR B S SR S IR 58
HEAHSS & o Letko®5:(2020) 1 & T N 19 # kL R 4t
T HE I E EA, Kok B AR 2RSS
WF A 5SRO R Gfb G, A% T LS i
ARG, AN TR AR IR B TR %
TN o AL 5 5 R ) W 122 32 Ak 45 5 3 vt [
(I e 1 B R NGB RE JT, LA ROR FER A\ 4H
i BT 75 B 4 B2 A

4 EESRE

N HABARM K T AINFIR 5 24
PEANE £ R AR M55 B A B NSO 21
HEAEE X, NSRS ARG EE GG L
FEVEAIE EoRBRYE . SR, AT XIS B2 5 T
RN AR A R, D9 3518 3l ok 1 ERHE

m% o ETRT ARSI E AL B, B M EE R RN
FFE 7 AN RE O P, AR T R 1 2 DU
PR 5399 B 1A I WA AR T-HEMI, COVID-19
PG IEAE R BRFF ST, 1 SARS-CoV-211 B #18
FEMARBIN BRILZ A, ABRMESAGEARIE 0T e ok
B R, RS KRR I T R
PR TR R Hh () R o 578K v i UK R E A
KEH AP (Zhong et al, 2020); i PEAA A % +
JZ2 A ) B B AT B T A A ) oK
B (AR H) (Legendre et al, 2015). i &5 7 15T 1
e — B 1O 2 A AR B AR D

B30 B A R SR DR 4 245 B AR B = B AR,
B R 40 27 R 8L 2 1 B8 T 32 b is B 319 B 2 D] PR
fERVAIN B T M S (e s Tk & ) A e VR
WP B AT I 4 e AT AR AR . 18 £ R
Bl PR R AR AE— RAIRIPR L. ten, BT
X975 BE 5 1 2 SR IBME Af A  VR  TF BUT AR R B
Z; Ah, NSRRI A B AN TE B (AR
FAEBEKR, AN RELER, HFEZHEAR
I3~ SNV 56 5 A 0] AT B PR TR R R 1
MERE o A I 0] R A HROKs 1T e A B S DR 2H 10T
FUIE A
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FWMH
(AL TR 2R 5T b0, VLR R 215316)

FE: BEEWEN 22 (COVID-19) 2K, BN LW ZFEVER M HER) % R FHA ST 21 18 . L2068k
[ prt Xt TAMZ S @R T H 2 2, IR e EM 2R R SR EZ T W Z —. One
Healthff: 9 — B KBS HESE, @I 5 AR FURAT S RIS RGN . I H A Y R A o e . X A2
SHAFE R BEERAZ L E RS AT, O CEMZFIEAL) 5. A8 ST R 2 RV
AR T 30, One Healthff e U AR I Sy HENEM Z AR MR ROIERE, 32 P [ 52 ] One Heal thifgdE AH 5%
BFE S E B AR AR A 3L AR SEHLAO AT REPE RO, LA K One HealthHEZE Py 388 5 A ) 22 FEE OR3P T 5 ORI 72 7
], One Health?E [ i) N 5 K e S AL A=) 22 REVERIE SEAN ORI AE L PO, AIRFERAE S BEEAY
PR AR AARFE . 3N AR A S T, 5 AR 75, 125 0ne Health/E BXf 24
Al RN I A e XURG: J7 T AR R PR R e RN, S i T B AR S 0 BT T NN, iR
ME RS 5 A SRR, 0SS T BT ATR, PO B A R B 2 L0 A

S+

%5

XHER: AWM Z R, A4 OneHealth; B A2 3

Creating synergy between biodiver sity conservation and human health —
OneHealth

BinbinV Li*
Environmental Research Center, Duke Kunshan University, Kunshan, Jiangsu 215316

Abstract: With the pandemic of COVID-19, the linkage between wildlife, biodiversity and human health has
drawn tremendous attention from the public. In the recent 20 years, there has been growing interest from the
international community to understand how biodiversity influences human health, which has become one of
the crucial directions to promote biodiversity conservation and research. At the same time, One Headlth, as a
new concept and framework, promotes interdisciplinary research and action to improve the health of humans,
animals and the environment altogether. This concept has been adopted and promoted by various countries
and international organizations, including the Convention on Biological Conservation. This paper summarizes
major pathways of how biodiversity influences human health, the definition and history of One Health, the
incorporation of One Health into the biodiversity conservation agenda. In the end, using the One Health
framework, this paper suggests ways to improve China's current wildlife management system to reduce the
probability of potential public health crisis. This paper aso identifies some key research gaps in enhancing
the role of biodiversity in protecting human health. The implementation of One Health in China should
emphasize the importance of biodiversity research and conservation. By integrating research on landscape
ecology, community and species interactions, climate change impacts, land-cover and land-use change with
that on human health, One Health can improve its efficiency in addressing risks of public health and
environmental health. At the same time, China should invest more resources in wildlife management,
reinforce the linkage between biodiversity conservation and human health, and prevent and control epidemics
from their very beginning.

Key words: biodiversity; public health; One Health; wildlife management
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W6 2 35 56 il %8 (COVID-19) ¥ 2 &, B A= 5
AN R K RAZ R T HIATARA .. A
B A S Wik R K IR, W TN AT A L
B, H AT PR S M B Eh P LIRS, R
TRAEBN) 5 N 8] (AL FE e it 1 22 (Romanelli et
a, 2015), SAEARALAN - MR B 25 AE S R Gt
Je T e 18 sl - [R) I3 350 AR B 1 s A% R ik
7o E BRI e 3G s, (E1550% n] LA
TAE A ERAL 3%, 38 R™ E 1A L A U (Mace et
a, 2012). AL YLI560%K 5 T304, 50%IHI5h4
A Yy A Yeghy NJS(Romanelli et al, 2015). 1970
RS, R AT R AL G it i 75% N B LR
Ji (zoonosis) (3% BB, 2016), X 5 ML HEEE
Ky BHOLA RN, BT R 5 7 RERE
L PN IR NLTE - aaa - A PN 95
HE R T BERA G R Mt 2 305 . B 4Bk
R, N O #E SR, S8 A%
FITHsEsE . N2 5 8 A 5l e HO 2 b 2 i L
R, NBEIY) . R OC R R
B, BN AR EIRRE R . R, BN
F A FE B IR R, 2> W BN AH ELAE R LA
LA EMR R AL DA S A N8, ik
SetE ) EH bR b B SIE IR AT — AN 2R
CA TOEA R OX A S R B AL A [, X 7
BHEBSRA. EVMZHE. BEIMERE. A
KI5 AL P A B 2 M i A5 &1
(Romanelli et al, 2014). 75 Z7EA R 1)~ 3 A T
SR, RPEERR R YR L R A ) SR
A AR R, WA N SR A A IR ET R S P I
FEAEIT, A e FUF RO AT BE B AL L.

FEIXFER T 5 R, One HealthfF Jy—Fhr i 3
HEZE, BTN TS R N SRR
XA B U N AR AT BT 2 30480y, Ja
Sk 3128 7 4 G Al [ B ATL A DL K A ) 22 B 1 R BT A
A, 30K R One Healthff /& & 7 52 F1idE N A4
ZREE RS R, IR A2 R 5 NS B
FZ, LA R One Heal thE 4 B8 i b #i i3t rf
) A1 2 K1 5 N R BRIk R A 7 .

1 OneHealth#IE

One Healthi) ) (22 R A%, HooE SO K ()
1 AR HE LIS M 7€ (Gibbs, 2014). HAZ Gl it

X EER B AT B RS AR N . BT HoAhEh
M R RR, X5 Z AT Eco Health, One
Medicines: #f 2% 25 fbl(Romanelli et al, 2015). One
Healthf15€ SN W R NI 3. 5 AR
) — s 2Rl s IR (5. HiIX . R PMERIAL
THT NS, BT IR EMR I AR RR, 4E9
A 3 AR AR TR (5% B B %, 2016). A 1 iA B One
Healthil H bR, 522G WG NKES 4
AFAORA Ak K 28 SR 72, (RIS A 75 A in
Gy Aol B s RS HALUR K 2 5 (Patz et d
2012; Cleaveland et al, 2014) (K1), 2 fa—SLWF &
L RE 4 119 i BR 1 0\ 21 One  Health [ HE 42 24
(Romanelli et a, 2015).

X} T-One Healthf) 1 SCEI1E, BN ASFRIT TN
RwE, —BERAE% . A NHELE R
(M) “mME—f e “ RAgRR” “ @R “—ikik
{32 e e = T 1 L 2 [ B /.92 S PR 7S B -
% 50ne HealthA< & (I H & i N 8%, BAZK,
. TR AR EA T 5> BEAER . [F—1{@
R, REHX =ZF @R — K, H—5
(AR A AT 2 R B A 2 B 43 v T 3 G SOl
BT B0 BRI 25, A SCHKIH {3 98 3C “One
Health”.

R85 DR 2R AT DA e A 2 B IX — SR FLh
CAFTE, BR24 2 A4 7 B i (Hippocrates) 1 1« 2%
v K R N AT LA e N 2 R ) A R A
o WA NEILER R R, BT A
KRS ABNYE S Z AARBA . WA RAZAT B
TR Ut AL AR, H AR PR AL G U 2
NEILBRR RGN, FE— LB 20 N

gilyi)

Prevention

T

Intervention

CRA RN B
Integrative health risk management

WENER
Recovery/rehabilitation

El1 One Health#E22(24% B http://climvib.eu/? post_type=
post& s=one+health)

Fig. 1 Framework for One Hedth (Adapted from http://climvib.ew?
post_type=post& s=one+health)
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BB AL i 2K, HE3) 7 One Health# & (1)
F=4: (Gibbs, 2005). XL KRR T E S
PERFIR ZE-A1E(SARS) R 18 . Flh . HZRIFIL
ZEBME(MERS). B . SEMFIREESIE. VHE%
TG o X IR 51K 4 BR3P et il 98 5 75 42 26
LR 5 7T LU N S 1 T IR BE (Gibbs, 2014
Bonilla-Aldana et al, 2020),

One Health#i EHESN S 7 B & /E LU H 28
WEZ M AL DAL XA B e S AT IR
IR AESD, $EAE Bk — e ey N 3k AR 1 [ B
MR, Hlanima B f ARl 4 2 (Food and
Agriculture Organization, FAO). {7 zh4) B AE 4 41
(Office International Des Epizooties, OIE)LL & ith 5t
A4 4 (World Health Organization, WHO) (Gibbs,
2014). 20044, {H TR A AP IR A 5 22 (WCS) IR
2 i “ One-World-One-Health” Sk #E 5 A KA & &
i he, JFEUOGET NI K E MBS
Z AR R AR, B A g N RAg k. &
2 I, T2 0 YERF PR S A B i 06 20T ) A2 )
Z MR AR S R G 0E O R PE 1 5% e (Gibbs,

2014) . [N A EF A AR W OR G A AR M T 125%

AR ZR B R Z5-A A T 1 77 VE R TR R VG Bl 1, 4k
FAESRGRETE, DIRIEH ALK TS
Pt pfE R ORRE . JEok, IXEEEPERR A (E G
JRI Yo Ferh S DU 2 AR th, A SR A RRAH SR I H W]
LS BhHEE F SR R4 (Gibbs, 2014). [ifi % 20074F3%
[ 5 2= 2> (American Medical Association)if it One
Health i 13 Sk 4t 3 N\ = 2 = 2 8] /1 & 1, One
Healthik =ik A L= 7 AL 7 45 .

It )5, One Healthif 4= BRA [ LA A ] . 2008
&, BRAERE LR AR. R DA A
MR PN LEEE S DA E RS
TH A FARAT S E, HIE T —ANIEE AR AE 42
“Contributing the One World One Health”, LR XA
T A A )T R AR P A A% G URS: - 20094 3% [ ji AT
1 One HealthZz it 2>, TG VEIKAEA 56 1 & P
oy REAL DA, FEES DS, REEY
Bkt REEEEERR DS K ELGRE
S NI far HE M SR 2 FREIG B . 20104F, B & AR
RN ZA, R DA H SR R T A4 27
FE T 435 B FAO-OIE-WHO” & 1, BIFEZh#1- A
K-IAEL 7 L FAE Y 50 E, A — AN A [ 4

BRI TR AEARS], SRBH I B, #36]. 9H
B I S IF e 8L 50 4 A0 2 Ax i fE L (FAO et al,
2008) . — X WMENE A T A ERELFE N\ B 3L 5 7E P 11
R W) e 4 Bk R T & 4t (Global  Early
Warning System, GLEWS)[ & 7. BiJE, KE 2
HILRF My K, 2l Z T 8RS LY
THIAHEAT One Health#ilf 5t 3 WAL A RL PR T2 . One
Health# & 75 Hh [E 5] N R 70 S 5 50, {H 2013
TR HOR S R M e b Ak — (R A 5%
W5, 200450 H K5 A 3L A 2B AE T K
7 E JEONne Healthiiff 7t [H Fr 18 42 I 8 57 o |1 55 — A
One Health) 3k (http://www.heal thonly.cn/) K iff 7t FH
O, HEFOne Healthfiff i 45 1 S5 14 )k g (5% 1
Bi%E, 2016).

2 OneHealthi#

MEFT UG RS R 50 )5 1 (ecosystem approach)
FJ5 A One Heal thifE B AR5 1A A=) 2 AEPE AT NS
BEZ R, K288 TAT RS 7iEMOne
Healthitk N9 2 BRI AR . 19954F (A4
ZREMEAY)) (CBD)SE —IRGF LI K — IR K&
EBRG L, NG EE L, KAAEYBIR,
AR ARG 5 n] RS0 FH ) R (K12) » 20004
()T 454 & R 4945 (Millennium Ecosystem
Assessment) A K& (AEMIZHEVEA L)) 5 TLRERL1TT
R RS R TEERITIINIEAAESE, I
H 538 B A R I 2R SR ok A 85 1) ) A
SEME(Lajaunie & Mazzega, 2016). fE20024E () (4
MZFEE ALY BNIREGELITT R B e 7 244
BRGTTEGINE R Z M BERALE . TR
M- GIRGEL TR, (EVMZFEEAZ) 6
BT (WA rh B bR 2 A 21) (CITES),
TEFFECITESH 3R 4G 477 Rax EIEXCRAS &
G T VE KRR RN 2 FEME S R 1 7). i /5 72005
SRS DA SUR AT XN T A RGN A K
T AR AT S BoR, ANRER SRR
AR RS LR, JERMIEd (EWZ Rt
ALY PRI R G5 15 IEAE A A 21 N\ S (g e 4
3 DA AR R R S ) R, 43 G G A4 1 95 (Wil cox
& Gubler, 2005; Lajaunie & Morand, 2015) B A
20084F, (EFANVITHEMMIRT ALY (The
Convention on Migratory Species, CMS)#il ( [E FRr &
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CBD COP

OONOBONONBORORONO

y Human health

|
7
BN @
v Adaptive management
A v
EEREIR ARG | [Fl—fiHk One Health |
Ecosystem approach AN
Ecosystem approach T T A T
CMS CMS CCD
ARG + AJARF 09 10 11

Ecosystem health + ARG AR | (AR - BAESRE|
Human well-being Ecosystem health+ Human health + 1

Wetland ecosystem

RAMSAR '~ RAMSAR
10 ! 11

B ZIYIEN + SRR
Wildlife diseases +
Ecosystem health
1995 2000 2002 2004 2006 2008 2010 ; 2012 2014
TARESRGTE  MAZA. HPAESYIBIRAE S | (B AES R G ERT S5 H
1 WHO: MAZ:A iR 0
Millennium Ecosystem MA Health Synthesis Task Force on Task Force on Wildlife
Assessment (MA) yn Wildlife Disease and Ecosystem Health
Becomes

B2 4EFRGFEMONe Health#k N S A IIERITIZ (4R E Lajaunie & Mazzega, 2016). CBD: 4#)%HEE A4,
CCD: BFAFURILAL; COP: A/ AS; CITES HMEHENMEVYMERRREZ AL, CMS BEFMNTHEIFHRIP ALY,

RAMSAR: EFfrEEEHAZ,

Fig. 2 Process of the Ecosystem Approach and the One Health framework entering international biodiversity agenda (Adapted from
Lajaunie & Mazzega, 2016). CBD, Convention on Biological Diversity; CCD, Convention to Combat Desertification; COP,
Conference of the Parties; CITES, Convention on International Trade in Endangered Species of Wild Fauna and Flora; CMS, The

Convention on Migratory Species; RAMSAR, Ramsar Convention.

TR A Z)) (Ramsar Convention)y Al #7424
RGE RS B A AN AR R ) ORIk

F4E,  CEAESHIIT R ORI A L)) TR
KA AR £ S Al 41 21— k2 i 37 Task  Force on
Wildlife Diseaself H. >k HOne HeadthfJHEZE, X
s20ne Healths — R AL W) 2 A AH SR IR A 2
g (Lagaunie & Mazzega, 2016). 20114F (HF4:
VT AEFN ORI A 200 15 B AR S A 55 ek
LN RN GRS RAMEETSH, EXNH
One HealthHE 28 . £t 2%, 20144 1) (LEM 2 FEME A L))
120K 4 277 K2 € 4 F One HealthTy 2k 58 3%
S, JF H 9 #iOne Healthn] DL T il
A2 A NS i) ) B S (hitps:/fwww.
cbd.int/decisions/cop/?m=cop-12/). One Health#EZ4E
oS AR 2 FEIE ) OGTE, IR Th AR BT AE SN
VE AL GLint T R & X & AN e, K e

B I VE — 2L NS 5K F A R R 15 0 15 ) A
& 2 B £ 2h 1) 3L 72 (Cleaveland et al, 2001) .

3 £YIEEMS

W& T 22 M S FE K HERE, B2 RETE S A%
i (10 10 2R AR B g 4 T M B B P o RS U,
Y RErE R R A S RGNS, SRRt S
Y. BRI AL AT RIS K. b B R
GBI UNTHE AR FRIFENA L BRAR AL Y PR 15 7 XU |
PO AR RE . 3 A N B AR R (e B AR DT
i) N S PR R (JE3) o T ST X A4 22 B A etk
P~ NZETEn e R DA R R s NN M X ) 5 i i3k
AT HE R T
31 XMERMERAVEIN

(1)FFERL R (dilution effect)5 3] FH 384k B
oml. WETCRE, AW 2 REPE T DL I R R RN >R
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H: ¥ 2+ Biodiversity

BRGNS S0
Ecosystem services and goods

< >
< >

B

Provisioning

SRR

B T S Cultural

Social factors affecting health

o Health 5

TR S5
Supporting

TS5
Regulating

E3 £, £5RGE5RRENXR
Fig. 3 Relationship between biodiversity, ecosystem and
health

BRI AL B 1 m] e P (Keesing et @, 2010; Rohr et
al, 2020). HEIRAEYIZFEIE S T SR A S R
%, T 5 L3 2 A6 mT DAVE S Tl v B A= )
Wl kNS AL o 1Y) B R 5 (Jones et al, 2008),
{H 2 B — (P SR AR B 2 2 R AR K, s
PRI A e PO T 2 A 4% (Bonds et al, 2012)., “E
W 22 R O] DL A 32 6 4 AR T T B R R 4 ik
AT REME, $RALCRYEH (Romanelli et a, 2015). 7
2 FEE R LTy, PR E B, YR R AE B
2], BEAA RS B S R . EXFE
X, HT1E % BERAR, 40T Bl 25 AE RS
BBl A PR 3 BT, AT BL A R ) g e ) B K
(Ostfeld & Keesing, 2000; Bonds et a, 2012; Roman-
elli et al, 2015).
NEKFEMASRG R, OFF LR HA
o SRR BVRN A= PUHAED 2 &, AT
AL GV o5 A6 48 1 XS FH SR 3 0 o 4 ) FH A%
72 T BCEF AR AR 5] T B A% Gt 0 1S I ) B =
K 2 (Romanelli et al, 2015). 7£ T 2 3#h i 33 (B 57
RIL, RS NN R RS SR R 55 3R PR AR
A% N, FEFE IR R R T 50%. RN IR AR X 35k
(7K B S AAE B R T Hh ) 1 R 0T ) 25 (Hahn et
a, 2014). #hEHH . NEFHIE . XF L)
FH B A8 Ak B 4 B IR 42 2O A 32 R s B AR ) ) () %

AR ORI AEMI AT A A BE DL JTE
FHVEAR, FEAEMZ R GEEEER. B2
BT 2 A1F— LN G B 2 b, e B
JT 5 ) Bk KGN, DT 384 0 R e A B I TT Be 1k
(Romanelli et a, 2015). AT PR L WA B 4%
RN 2 FEVE AR Ak, T 2 T8 0 5 T BV 4 RORT
FhEE DA FEOW FARSE N, $2 5 HAL AL L1 L
Z(Dornelas et al, 2014). RN AR i A 20—
MBIl S AR RS BRI R
WEREAL, TR & E B W I Sk I 5 1 4
BN FE, SR R I E 2 E 3 E L B (Peromyscus
leucopus)F E 3G, 340 T SR A i i e AL R 2
AT g (Romanelli et al, 2015).
YERES RAEZ NI, B Z T FE,
SEILLRYER T . BARE A DB SR FRERL
N, AH SR A 22 BRI TS B AT S 2R 5 500 1A
MR RFIFALRIREN BB LR R R, &
20 T B — B A9 G SRR SR i, X M [ 5
AT A AR 4 PR 5 T 2 1R K A2 4k (Wood &
Lafferty, 2013; Wood et al, 2014). [Klilt, 755 5 £ 1)
WFFL K o BN 2R T —E ) 2 B 1 0 [R] 1 2% &R,
X T O FRAF A i o T ) AR 2 () A [R] 1 AR A o
QBFEIMR 5 . BT AR 5 oI
FEGLHI AT REME o X T BF A S T SR BT K
e E SR, R IA [ SR b S R0 KK R A ST A BRAR
B s G XA TN K. s, e
BRI A 50 A 5 BiAE 2101235 T (Barrett & Osofsky,
2013), LG ARG VRS AR B 1 51 5 A AR A
3,00012. 3% 7t (http://www.grida.no/graphicslib/detail/) .
b o S AR BRI R N, 5 B AR B s £ P
51 R BN S A R 1) A, B A 40 % (Romanelli et al,
2015) . 1R 2 1% Ju ke (1) 7= A 5 5 A= B ) AN
R G BV, e B A= s A AR Zh R 5
S HISARS, i B H R KGRI &
FERT 5y s KNSR 0 7555 (Gilbert et @, 2014). 7EA
KU B WK B HEf BT, AR G
I B B P X = AR R o 9, v B0 1 AR
P F AN S EIA 0% N R # LT, thS
AR H SRR (Gorilla gorilla) i bRid T F4(Olson
et d, 2012). IMkEEERE 2 EEERE R
i, AN EESIER SR, 15X
B APRVEAE Gt B R v et s . A, Bl
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H XTI E S TSR0, SRR RS e R
SN, R T AR NS AR KR, 51 G 2R e
SN B AR Bl A R A SRR S . X KU 2
EHAMEAANMAEN RS REmmE . FHi, (2
TR Y B AR, B NS T B AR B K
FL R, DAER S HAR R I as, FRAR AL
A [ XU (Barrett & Osofsky, 2013) .
32 XTAXEMBERAE M

(V)ZHKMRB(old friends hypothesis) 514
MEREE . MRV AR T RGE AL T
N R G E Db [F R4, AT A 451 e
AW RGN e & G — 3 (Von Herzen et dl,
2011). [RItL, — M I S R G AR T 1% L A
M Z R, X R R BN T AR S 7R
W 6 E (Romanelli et a, 2015). A& P9 FE A4 (1
Y REER R T IR A B R 2, 40 R K
f) i 4% (Karpinets et al, 2018). A% (i A4 vl
DA 78 NAR N TR 2 FEVE RN R, 5B AR TR
B 3 38T Y B P S A 5 (Romanel i et al, 2015). &
BAEIR AR OO B AN [ X 3 ) A 48 AT DLSE AN
IFi) 140 R AR o B 58 Rl A P e 4R, AT 35 B
A58 A . T A B (K arpinets et al, 2018) . {H /2 3
AR I . ABES BRI A AEmE
FEPEA R DL R BT RS, SE RN E
V)2 REEBRAR . R R GG S R R AR
(Romanelli et a, 2015). X m= N B Z3 17 S A I A
FORI, AEEREYEE o5 2 m M 7 I NBE, JCH R
RN FRE, NFEREZ 2R K. (X R R ]
REANTE 2 MBANL 2 T0 0%, -5 PR B R m i e
Y2 MR 2R T N 5% (Romanelli et al, 2015) . e
RIVHEGEA S SR T N R RS PR R 2 AR
MZFEMEZ B R, BOAONe HealthiE 42 & 2 1)
HIR R -

QEMEZ M EEZ . A2 FEE R A BT
2 )RR A ) 1 2 A0 S AN ] B AR At U
M 1981 4F 2 20104F, 3% [ £ i 24 i e B HE R
(FDA)HEHE I B0 B 25 A 75% &0 kIR T B4R 5, it
973 B A0 27 AE FRZG 901 B A U 5 v (Romanel i et al,
2015). #AT, BPAAEYIRIZNY), U AL ] DAE
NI 25 BHIR KRR, TR o B SR AR B A
WIS IR . SRS, PRS2 2™ B B .
ANTTRESE 1) 5 A A= )R A i ix L) Fh, s

M 4R 88 3% 8 B YRR A R A T R R I N 2
H—I7H, NERZYEAE R A EH AR5, )
LI ER . iR, PUNEZY). PTERE A
W UL B3 P 2 25 W) B G L8 AE AT ER R [R]) L IXC (3
TR A B, Fom T B AR S AR IE
AERKFEHE, FIREMZ . IR ES REFA
BRGNS, AT Re B AN FE(Orlando &
Guillette, 2007; Cardoso et al, 2014; Romanelli et al,
2015).

QEVMZ ML LBEERE. 48 Bl st (0 73(h)
(green space) 4N/ el . AR SRHI I R N S Ee %
I IR AR ANIEREAR D, JU R T O B 451
UNAIAR  FE &N ) 2% M 0 R B o (Sandifer et al,
2015). HARAE B3 AR TTH94.3%, #8131,
R FEURIE R AR 2 —, 2 5 2 2
FIARAE B 520 (WHO, 2013) . X T JLE K /D4, i
B Ak AR K SR IR ) A BT AR B ) 2
H B T X 0 B S (Markevych et al, 2014;
Wells, 2014) . Fzfih 2k (2% ]I g E SE 7] LASR i A B
o N BV BOR AR R I [R] . AG EE R TR IX
AT RE -5 B2 A 21 56 = AR ) 2 R MR LR T AR
ZHREPE B ENSE T A % (Shwartz et al, 2014). [FIF,
I T 4% 8 ) I I AR 22 R A v 1 [R] 28 b [X ]
DA i NGB, b O MV R 8 e S e
71+ BT fir (Romanelli et al, 2015).

(DEMZ BT SR T AR BRI .
SRR g N A R A SR I 82 AN ] /N, 48
AR SR PIR S ENAEBOK . TR, B
K R DL 7 S COQIK FE (AR Ak B2 i R AR P A=
K, dERRE, 0 AR X NS SR AN
BT (Butler, 2014), £ REME AT LU B 2k A
REMIPINE, AR E R, JLIHR AR SRR
5T, W2 FEMETT LS B A 2 3 B I B
o} A gk B XU (Huxham et al, 2010; Mclvor et al,
2013).

3.3 HZHMITEE XA
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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 behaviora change countermeasures. The current state of wildlife consumption in China reveals
certain functional, social, experiential and other non-essential needs of wildlife as maor 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 behaviora change methods,
including education, socia 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.

Key words: illegal wildlife trade; drivers of demand; demand reduction; behavioral change; multidisciplinary

collaboration
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608 4 ¥ £ # ¥ Biodiversity Science %528 %
A 100
S
g
5
S 50 [0 3 2K Fur and skin
el 71 TR
1 Pet or ornamental uses
ﬂf:}{E. SZI6JS Experiment
) ) R 252K Medicine
I & ff2& Food
0 1 1 1 1 1 1 1 1 i Ffth Others
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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B ¥ B (16.39%)
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Lontra canadensis
H % N
sift Al 67%) P BB 1#5012.56%)
(50.00%) Re j;ile Caiman crocodilus fuscus
Others RRAR(12.14%) P
Macaca fascicularis
¥ I 5% 857(11.84%)
i“‘ AR ZEIR(6.67%) Varanus salvator
K Lycalopex griseus
JEYHE B 1 I(5.23%) EBE(7.63%) | FEBEB.91%)
TAIIR(3.96%) Arctocephalus pusillus Crocodylus siamensis ~Malayopython reticulatus
Lycalopex gymnocercus
HA1(3.19%)
Others
YRR (18.09%)
Psittacus erithacus
HAth FI MR (13.16%) a2
(50.69%) Myiopsitta monachus
Others
KPR R RY(7.60%)
Aratinga solstitialis
TR D ERY(5.46%) _
M T RY(5.00%)  Amazona aestiva ST M 75 £4.(96.81%)

Amazona amazonica

F 2K Furand skin - W %{£ Live

Scleropages formosus

Bl HZESEMHOFTEESRLBFES . EARR2007-2016FFKEFH OFEIRESTEMENIEL . 5.
EAERER). SEHY. EPSIAEANFENSEZRETHFEREERBETERHILF), EBARFBXANERS
A4 2B R S S (BRRIET CI TES Trade Database, https://trade.cites.org/) . 2007—20164E 8], FEREALES

SEHOHERL, 10FEBWOESE Ei# O 2 H A 23,0007

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 slegal amphibian import is very small, with total number of WOEs less than 3,000.
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S R FE B AR St DR, Wk
T, SRR SR B A AR A St T A 4 R
7l 958%H121%, M sS4 S 3 1k 111 40 2 B4 T B¢
BEH(E1A). FERE OB & RE AP, AL eL
B A SIS A uE Ak O =, o db 3& K (Lontra
canadensis) Al & ¢ fx (Macaca fascicularis); €173
DAFH T B 5 R SR 4 52 K2 R DL R VR G FH s 1 5 £
I SR R B RTE AR 9 3 SR DA RG H v i &
2 F T AE I K B 1 (Psittacus - erithacus);
VRN B Y 1 S A A i £, (PR < e £, (Sclero-
pages formosus) [ 20054 it B AR i 1 2 pi o T [
Kt OB FEY R, S AR DB ER97% (K
1B). 5& M F R AL, REFREE )
VIR 55 R R AR . B A Z R
ZH. BAA. FILREFELRR. FILF ). A
H.OROEHE JRE) FIGYE), DAL, s A
BERIE R E S E BUOR R B A s S HAT AR
(Ji20, 2016).

Zx FRriR, 200k, fEVH I E . B
FEPN SO T S TR R BB, BRE E A B AT
SRR A E 8 )R G AR KRG, fERE
T A )M 4R T ARV S A R . RG] BT A=
V)R Ty WA AT REEEPE ARV 2 2 S Hog A A
gz R, TEMRAE LR T TR, Rl
B, W R BEEEFELFTR . A
RS FE oK e DR, 72 7RISR 75 R 1 J5 i AL
DB SR R R, LA e A B A 5h W)
TH AT AR IR S

B A= DN W O 0 2 T O E AR R R AR
ABRAN BT H R SR ST R (E2) . ok, T
BT RZ R, H 284K &R %0 (Schiffman &
Wisenblit, 2019; Thomas-Walters et al, 2020). H./X,
TH 2 W S B A ) ml HL o R R R E R K,
T BT B A B R L D e R PR AR, T
RN N2 53 38 I A i) AL F SO 58
F K (Davis et d, 2019). Hfa, THRERAWITH
VLR AN S 52 B anvi . BURSE AN &= 152
Mi(Sung & Fong, 2018). FRMRIH %% & 1175 KAWL
AT R I DR 28, O i) 5 G 2 B 2 &
AT NS I FE 1 B . T A R A g 52

HH. &% BURSEmW

Policy, economic and social drivers
4 N\ l ' N\
W Wt | | Easy
Consumer Consume Wild animal

AW TETRR e HBE AW
EAC 250 Satisfy ThReReE
Subsistence or luxury needs Perceived value
_ J N J

e, b DEERM

Social, cultural and psychological factors

E2 HFEIERIIRERTMESR
Fig. 2 Process and factors affecting wildlife consumption

S dhetE L O3 TT DLFS B RE A T Hh R AR O
SKAAT NI B3 R ('t Sas-Rolfes et al, 2019).

MBI R 1 B o] LUK BT A S0 9 o 10 75 SR 4
AN[AZET) . Thomas-Walters®5(2020) £ 4 P Uk H 4y
RNDIRENE . Fhath. VMR ARG I FORS fh ot S5
Sile SCA RGBT S S X T TR SRR R
Wi, E HARRE B R AT REAR B IR R 255 . 4
WAL 8 SCAG TR IR R 2E AR 2%, A AR 251
RBLI 2 DhREPERR 3K, AR ALY 5 it NI 5 2
ST 4 4P SR (Willemsen & Nguyen, 2017). it
AR PR ] B A xR Bl A R ) o B R AR A TR
PEVE AWK, FER MR T =Rt 2 DB K
RS ——IhReE TR . AL PR TR SRAIAR LG 75 5K
(Wasser & Jiao, 2010).
21 INEEMEESK

Z I RePE T SR 32 T 7Y o B SR B A= B ) e
an 78 %, g E0A YT 55 D) BE(Thomas-Walters et a
2020). I 4n=EI ) AR A T 37 9 24 A Ak ki
(Brashares et a, 2011), TMiREAH™ 5. 58 11 FE 6% 45
W F FAL4i 24 (Feng et al, 2009; Xu et al, 2016). £
RE, V20T 9400 a4 25 A (E B S e
RTPEGm R EMPE . K3, FA P
T B 2 R PR VRS B 2 AR O T B A 30 )
TR RN 2 FH o 38f5 S ) B R U (Davis et dl, 2019).
Bribz 4b, BAREBRLETFRSE T H RS &
A, 51 o — S e i AN R T N B A S ] L T
() e 7~ (Wasser & Jiao, 2010). F& T-1% 48 # & 5 A
NG, W 530 B A2 3 ) ReARe M IR R AT e
ZIM. A AERFEER . B0, 28 Rk A 2
D B M AR 25 F VR AR 7K T SR I1, H Cpk Rl
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WEfh(Challender et a, 2015), 178 %% %} % 1L FH T
A TR LR A B A 2 S i S5 T PR AR A A ELATY
Frne b o S, 9 9% am o\ o BT AR SRR 1) 3
Y= i b N T RIE M ThRCE 4, PR i R AE 7R T
ARSI % 5 5 A R UR I
PR IR PO AN AS B R T B A R IR M s e
dn RS ORI A B N TR S m R ir 2, W
(R b &5 5 A5 2h ) Fil B >R Al KR 77 (Dutton et al,
2011; X154, 2017).
22 #SMEK

DA BoR, g BammL RS 2R
BT P A HL B S (Wasser & Jiao, 2010),
KM T B AR ST A SR A e T . — LR
AP R T T E . AR S R
DA SAE R X, BT DAY 2V 2 1R RO (1B FR I
“THF), BRI T KR B A s B S
V£ 2% (Wasser & Jiao, 2010; Drury, 2011). — i T
R B 5L R L I R A7 2 IR B X R
F TR R % 2 —(GlobeScan & National Geogr-
aphic Society, 2015); J3fulih, fa{E Ny E LS
LS —, £ X IS5 & T RO
17, BN N RE R B 2% & 19 4 UF S )7 (Cheung &
Chang, 2011). Bg“[¥"4b, #hox 7 Kk v] 5 b ik
CNTE" . NGRS SR . B AL S8 15 13
AR K — 80 23 2 Y5 T I 1 R A AL R R
Jert 2R R, N H G A2 BEAR i A T AR
{87 4% (Drury, 2011; Lin, 2017). i #A7EBRFE (1) — 35
W90 R B, RE IH = o0l g AR ALY 5l A
(Davis et a, 2019); [E P i 2 T B 1 1 2 b
TR, T T TR R R AR N O R
SRR WL i 42 2 —(Fabinyi & Liu, 2014). ¥
A= BT T B AL M T SRAE N BRACH: A B s,
LB 7 B 2 A L VSR o — P RN,
P RO T R 7, A G AN 45 AN 2 52 3% B R 0
(Drury, 2011). A A IR, 40%I1 52 Vi 4 R BFik
TE 75 Ml P -1 B W] 38 G (Wasser & Jiao, 2010); A [
ZUHEBERRSINESN, 28] EANMESREREN
JE A ANZ BF ok, DAFR IR 3 N 1) B A (Fabinyi
et al, 2016; Margulies et al, 2019). M 5 T Il
AT N BN T RIS, 12 hHita e 5.
23 RIEMEK

PRI SR A 1SRG R D B 2 4 5T

Oy FEEK T EA T 2% (Thomas-Walters et al, 2020).
TSR, 7755 S B R IRl ) B
A2 BN B A 56 8 5 31X Bl /5 SR AH 9¢ (Curtin, - 2005;
Downes, 2018). S ik[A|m}, BlE 23k EHimH
HEDGHT, Y o0 e AR 1) 75 SR R B T F
G EEBARER 5y, Hp KR E P
Fh(Bush et d, 2014). 740, kR -KARW7ER E
VER B HATAEIEAS 5y, Horb i (Nycticebus ben-
galensis) K| H: i 4F (1) 7 KM 2% 52 F BE (NI et d,
2018). [l FLIC I AET AR ) R, JE AT P ()T o
ek 2 Hh 2 FE AE AT THALET v, — e RE R B IOKEh
S A Zh 0 i R A B Y B AE AR R N AR R A
ST IN R

3 EEFHENM

TE B BT A2 W7 2 5 SR i Bt b, SAdi bR
ATE L TR SR, STV AT NI SUE, R EE
ZRITTAT N TI, BIEEAEE . s,
PR TEAT OB . R, N A 0B
%L AT NGV L E R, ] T RS
™ VAN S S RGO AT N AE S . TR
i, A X AR L R R, IR
FE— RYIEA RN (K13).

31 THNTRE
311 EEHE

B OB W b B AR sh i B, e
SEEE X5 B R B = 5T [ 94T 8 (Daut et
al, 2015). Wik R P2 (Rare) KL I — R FIEY)
Z FEVEAR 3795 3l (Pride Campaigns), (@i #F4R . Kk
i A X E AL SE 2 FhE U m AT A A A
HURTE SRR, [R5 R R DG R AT, A R b
T4 R 5 R, B AT 28564 B &K B R
(Jenks et al, 2010; Butler et a, 2013). A1, —IixL
AL 7 2 B, 7617 22 Bonairel? (3 J5 T 5 i1h 58
1% (Amazona barbadensis) R¥ i 2 Y, 2 58
B A E RIS RE A LT HAR R K T R
B A1 15085 DA B Ot 16 o 8 35 P 2 v 2l 7 oK, A Rl
et R £ i (1) Pk 5 (Sal azar et al, 2019).

SR AR BT A 5 A% 3 3l ¥ 0T o AR B AR S W i
WAT N, BN EEZ B SEE . BOR. UL
T B 3 6E A A 2 A AT R B S5 1) 5 (Ol medo
et a, 2018). WAk, FIFHEALHE ITEE E5Y)
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ThEEtEE R p < Awareness
Functional AT HBUEHERE - 7
s %ﬁﬁ%% Behavior change P =HEH Soiilxifﬁ:fnce
N TRAT S Bamoworks TTNBAETT
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— demand and behavior B HER methods Regulation
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Fig. 3 Framework, principles, and methods for changing wildlife consumption behaviors

T RAT AT T, 7 BN R AT e AR
B XA o I H M FIEIAL 41k B AL B AREEA
Y5 TR I EAE N 25 (McKenzie-Mohr & Schultz,
2014; Verissmo & Wan, 2018; McNamara et al,
2019). HARKUE, xS ohpe R, s A R
FRHHIR, SO o 8 0 B A SR R T RE I
T B AR o 90 S P JBR 2 AR S5 R TR B 4 R XA )
BEAE] . BRI P RR R, TSI B S
ABPIRIG R R, WORILIG OB, HIHIE AT N
PR B E bRz 3 sh W) 2k 4 2= (International Fund
for Animal Welfare)JF & 1A a5 B AL & 5h " 151,
WEKF T, W WA R, 2 FmR g
F R BERIR TS R BT R IR R o FHICVPAN 2
N, VYT 5 66% M R 1 T # R R A 2=
i) S 5 ] i (Rapid Asia, 2013; Margulies et al,
2019). EFXHRIS IV 2 oK, AT E AR A A AN
SR B AR o D e S s B R H bR R R
g1 F AR 25 S FH AR ) A vk 40 & (Wallen &
Daut, 2017). Rk, KEn S L8 E Gk
ZRCRVEAL, BACA B AR A AT A BT N R,
Tk Z B R SEBRAT AR, RRIE 77 B IH I8
i LLIRAIE L SZBR 2R (Olmedo et al, 2018).
EAEUE BRENXS I 938 Ah, 16N TE 2 B A G
BRI R A O S AR AT o B A RS
FHOR TAE N SR AT M S5 fr g 35, T4 e L AR
TV TR TS, 2013). X254 &Ik, B
PIFREHE . B RS EAT W) TAEN b AT 278
iy MEXPIEE, AT 655 A 5 A

(4%, 2013; TRAFFIC, 2015) . Xf 2 A HEAT PR
Bi sl M O R EAL, AT R A O B AR B )
IRE NI SR E IR, Bl RAEREE S
(World Wildlife Fund). —/~HhER H 48 JE 4= 25 (One
Planet Foundation) /& 2 1) 2 B 5 1 1) F SR 78 HL 2R
55 %0 & Wi H (http://www.wwfchina.org/pressdetail.
php?id=1946), LA K [E N 5 K 1A 2 R A
WS HITH SR E A, . R, WA
ST I T i LB SR ) AE ) 2 R AL FR T
H 20184F LASK, CL7E258E3 1T 25 70 53217, W5l
2k 128 13,4002 1A A5 5 (https://www.haogongyi.
org.cnvhome/product/detail /id/62.html) . %f %t 75 2 4 A1l
JUEE B AR, nHEAE 2 AR E I 2 0 AR N R
WA R, BRI REE MR (a4,
2017). ffa, PMERPERIITESRANLEATE AL, W]
1L 2 A S 5 B0 B AR S R AR 5 i,
IR EF A S 3 16 M (Hou et al, 2020). ]
1120204 3 ek il 2 S 15 JH1A], A2 R4 AH 2 3 3
P G RNCRATE SRS N2, RN EAERR
FHRR SR EF RO, BAZ K. K
H RO O AU & R (A BT A 304
W, Ay, BEREEMEE)  RETHEE+H
1305 A% 2k (https://mp.wei xin.ga.com/s/p-S3bmK tC1
FXn3WKBVneVQ), 5l k& 4k2x & Ftxf B 4 5 Wi 2%
R Z RE SR
312 #H&Fi

Fh 22 A FE AR A AR 2 Ho AL 2 98 & (1At N R
FLPTAE A BTG R M RE e T 5 A il JELAR IS
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BAT BN 038 (Turner, 1991). M t£s LB 2z 5]
AN —RFES5em ik, kSt E e, A
LA ARG S, OB 2 B TRy 03
MIEEAT A5 (Wallen & Daut, 2017), A Ai/b
Y LR ST B (PR SR T R LA

A VO YRS B B B )2 AL 2 e
R e U (B R R 2 IR B N AT N
P o4 1) S () 2 DAL B ok 4 2 P 1) 8 i B A T R 5
SEZA AT N(Tyrrell et a, 2017, Wallen & Daut,
2017). B 4nE W SRS E ) — D 5o I, s 2

5N RS, WA 5 (a5 BRI B8 A5,

A B 2 e BT AR B AR 0 £ (Marrocoli et
a, 2018). o FIVETEAS Bl o A RIS B
Ciipuy e R i NYNE 2 Y NOE R ) itk R €53
o5 B (R AL 2 sl phElAE 1 1947 ) (Cidldini et
a, 1991). X T#tt il 5 A RAT (W A= 34
TH ), DG T TION G A O B AR A, RS ] R
FH A SRR, ) e 1 Y45 B (e K 22 ik 2 1 7
AR EZY, TA " B A S 2+
i) (Cialdini, 2003), B2 il e S PERTE(E
B (R 22 ST E AT N . BRTIEEAE A
DAN T I i SR e D Y (=105 S o o e - A ke | R

ZNPDIE I RCR, AH— T g A BRI 5T N,

S5 3 A N BRI AT S (B P R ) (R R G s 5
Wi B (1A% 47 9 (St John et al, 2015). 7E4E X 2
T, AT R ST G v BT AR sh v o AT H
HIRE, BT R P ak X R SZ 0 R HoAth A X, (2
BETE RARS B 22 Zh P R A 2 4 L

N FE ARV 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 1B S O ™
iy, MANEEELAZEE T EIT —H(Kieder,
1971). AT, HEAT ASLARE AR ML
B O] e LS BRAT B SCRE AT RSl 520 T )
JAiL At IX 2 5 (Lokhorst, 2010). [E#E, Xy L8
P A T A BUE RS AN, WER AT
FRVEANIE S, 5 5 0T R I 4 2 B i g mf
RE 2 1o L PRI S B v 2 1) 7T B 1 (Wallen & Dat,
2017). Kt AT Sl Ak 5K BURF B RS AT R KA
BRI B, BRI A AR R TR AR
AIZEF IR ) A G B, FET A RS 5 IR A H
LWL B ATE o AR, SEBLY)SERIAT AR .

TR SR & — N B R B R J R R i el
R BART NI S, XL DA T HERIT A,
HE a5 EE, AR E PR TN
)\ (Wallen & Daut, 2017). 444 A FH H 5 A
() 52 Rtk 2 W 2%, TR 5 5 HiAh N 22 [A) B AH 22
fift s BESLAGAT . PSRN, TG b AN
T8, #my Ksem ) 548 8 N (Rogers, 2003;
Christakis & Fowler, 2009). H & O £ Wi 5t & 1,
AR A0 A 5 41 8 DX 288 oF 185 I A 44 () 75 AR B8 30 el i
1T A B AE A (Burn, 1991; Meneses & Palacio,
2007). X T/ ARk BF A B o, T2 R A
X sz N B2 N B Z T S RN IR
A JE AT I SEEF A Zh Y e XU 28
eI, E Sk R 2R AR, 1R
PR 4813 5 (https://www.thepaper.cn/newsDetail
forward_5687414), 8 izt % Hh 8 Ok AH O I 1 AE
28I, B IR ARY AR B T KA R S B A A0 i
R, Al a P AR &S el R B A s, RBL T
TR S FH A 22 X 28 5208 A ARAT A B R ARAE FH o
313 EEHME

IR SE G B A S R, B S 1 N A
FHRL AR . (e BT 28 2 A A o L B 57 5 2
290 XA )W E bR S #EATE S, SRR %
SYFaIER 72, B 70 B S BT B AR sh P v a]
SR REK N &SRS ), H19884E
EEZAMHAH G T (e NI E B A 5P R4
EN e N R IL AN E B AR B AR sh Y PR A St 2%
By A b N RN K A B AR sh P g St 5%
B) AL . RIS, X PR P Rl R AR e
FHE TAHNIER . 14020184 3R E 1 S i
e GF 4 AR B (b R N RS A [ 5% B
2017), LARAEH Rl 2 s TSR (BN RAR
RRSHEZRSRKT AWML A3
i~ BRI A ST . D) OREE N AR
i fd 2 4 1) v E ) (http://www.npc.gov.cn/npc/
¢30834/202002/c56b129850aa42ach584cf01ebb68ead.
shtml), ¥ & £ — ST HEH AW HEER 5 S5id
FEH . (PuE) KA, &4 X, BTN
518 B A HL X P AH R 5 o 5 AR AR R e R AT
(HEBEANRAREXREEFEZRSRTERIER
YRS ) D) S OR IR N RO AR AR i i R 22 4 (1)
PesE ) (http://www.npc.gov.cn/npc/c30834/202002/
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33728c88d54f4676866328530d5497cc.shtml) . i b
BARAT GPAEAE NRRERSHEFERZKT ™
i AREBT AL S it b HE A1),
ISR B N ROHE A i {8 B 22 4 I e ) (http:/inyt.
hubei.gov.cn/bmdt/ztzl/zxzt/wcbgzyg/202003/t202003
09 2176492.shtml). #Z20204E5H, LI |4
A, TIEEERX . ERTS LEE . JEaT.
KA WIFA O 2y & A8 BB T AR Gk
E B2

A 35 B A 1R E AR T FT o B AR Bh ) AR TR
5y, 0 % 7 R 1K (Baillie et al, 2004; Sung &
Fong, 2018). 5 4n20184F £ 5 [« 5 4= 1Hi 4% 7 2
SEE G, YA RN 2 U I ST R B E
1T 80% I NRR AR KA LR A, B IR G —F
PR S s 5 o N A L A1 4 5 3 98 2L (GlobeScan,
2019). W, W 2 T R S R Rk
BRI v] BE R AR . PR BOR, 21T
A TH % B2 4" (E 20184 52 itk I X6 91 9% 2 1) 52 i LG
20194 I K, TSI 1) R T T g A1 R i S TE 1Y) o
L tH HH 2018 4 1) 18% i & I Ft 2= 2019 4F [¥) 27%
(GlobeScan, 2019). K, A D EXHEERE R RCR
HEAT SR HLR NI IS R PP o 38 75 B 142,
TET T RBAME LT, At b5 5 RS
ARVE SR B RGN, 1 B PR B B S TR
BRI A SEPIE, FTREE R — R VIR AEH, Bl
AL AT R I 75 SR D0 B R A= A= 10 sz o0 38 (Chal -
ender et al, 2019; Ribeiro et al, 2020). [A LM
AR RIS, N A B R B AL, B0 5] St
MG AI4T g (Rivalan et a, 2007, %7 Al £ B8,
2018). IEMEIE RN, B AT Sz
e H (B B L%, 2019). H TR EHGETIEM
WAEGYNFEEE. SERH TR ARSI
JE(VF R, 2014), b 7FHE— B 5e H ki B L, 42
B XIS RE (B IR AR, 2019). BAh, HE R
BT B R G A AT K s E A B TR Yy, HAH R
LYAOVFHAR R =, DR 75 5k [ s 1) 5 [ Py %
A 5 A (Harrison et al, 2016). /£ RFFkIN
(B p, TR AR TT AR BT A= s ) B IR 10 & T4 o
ITEh(EEF M ELR S, 2018). 11 17 3 A e R 975 15 i
RIETEHNR], & ES AR RGEHEER T, &
TR AR SAE T, TS T R AR E R
LT N

314 {TABhHE

B TAT NRLE AL, YRR A S AR b
AMEIIAT A IR, AT 9 S AR TR SRk 5 (1 25
(o a4, 2018). 3 el AT % ik B 4844,
ATE ANATHAT AR B R AR TUAAR L . X AT AT
07 V2 #% F% ¢ Bh HE " (Nudge; Thaler & Sunstein,
2008). HArghE ik cis TR &5 KR SR
R CL LR TR RIMER . B 5=EEZ T
(The Behavioural Insights Team, 2015). #iltnfE =¥
S RIME S F, SR MBI A S I SCs BOA
“ZN”, SRR AT 30%5E S RI3H R
90% (Thaler & Sunstein, 2008); 7 K2 fras & fr
Mt s LE G 3 1 f%, X eI T 41%-79%,
AR/ P 9 (Garnett et al, 2019); JliT 254
BORSN A K H, al i AR A 5L K
#&n20f% (Nayar & Kanaka, 2017). @it B 7%+
TAAMRAT R RANG . R AR, R AR
HIAMA R R B H, PRSI A B 32 S B
(fr 5t S 5%, 2018) . IX Fh 7240 Jy ek B A 5 M 2
PRpt 7R LR A T 5. 9 20194 [H SR & fR JR Al
N FJB VAL PRBE R A AT 7T (B R EEAR R IT R
B, TARPRBSANA B ORI ZG 5 H D) (http:/Aww.gov.
cn/xinwen/2019-11/28/content_5456662.htm),  AH #f
FoR IR AT AN E R SATTE o AT,
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
RS, B BT T 0 B AR SN R R R
32 fTAZHERSEN

NG R IE BT AR S AT NI B, AT
P & &E AT N OB HEZE, A 5 4 2 5 B9 HE 42
(social marketing). A Jy b0 1) B THHE 4 (human-
centered design) f1E 42 BB HE 48 (theory of change)
(Wallen & Daut, 2018). 25 4 HESLIE H 13778 Y
RS TRV, SibA T ATy, HH
b 5 L FAAE T 75— B (8] Py R A BR P 520, @i
AR AR RREE R R, (2 H B A v R
S NRRIAT e s, I sgmn sk A AT
22 # (Kotler & Zatman, 1971; Schiffman &
Wisenblit, 2019). UEHELE AT IE H T ek 35 A= 2 7H
eI AT 28 B HE L A0 45 B T AL X A 8 B A AR
Y2 REVEAR Y S B (Wallen & Daut, 2018), HEIC
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FYyiz H T SUR AT RR SR e T B D EFRTE 2 BOR. BRAES B G AN BN AR RS R G B

LR )14 22 4% (Rhinopithecus roxellanae) {447 25 Sz fr
i) @ (DeWan et al, 2013; Wright et al, 2015;
Chaves et al, 2017). LA AAH L ETHHEZERIE T-
Z 5VEATE I, i 5 R & A O A N B X
HAEEAE, TEROE A SIS O AT L R o 1%
HEZE B B T4 X (4 2 B A A, (R sl S AT
SNk AEF2Z 5 (Reason & Bradoury, 2008; Wallen
& Daut, 2018). ! FH T 87 A= Zh ) A3 idsk o,
B2 M 2E AR H AL X BB 7 R, AN ] B
FRTT 5 B LR B H As — B8 4 48 1k 7
Gy o BSCR BRARHE R i 15 WA AT O e B AR,
FFBEIE ST 18] (1) R R B AR AR R B R, ik
FH PR AT N B B ML St B, 35 BT i
FEXT S FFVRAL B A= H AT 471 (Phelps et al, 2016;
Wallen & Daut, 2018). BUZEIGHESE iz HI Tk
T Z DU AR SRR R 5 T IE AR, BRI E
5 s ik #5(Biggs et a, 2017).

AR BIAT R AR 7 R FHE B FL A0 5 PR i1
18 e B A S Wi S, AR R DL R R
M (D)ET AT AR ES, BT R AL
i, (M 75 kK7 BARBEE, BeEHNE; (3
EFRREE M B AR 5155, 8-S E AT N SR HE S
5771, (A)4E Aoy &, #Eshit X 58 4:3)
YR CE SR 2 s, (B)ESCHE R, ok
ZRh 23 ZRENEGE.

4 IEE1E

BT AN RN FIZAHK T S
BRAF IS AR, TEI8 FHAT el HE B0 7 12 DA sk 2>
T R FF R TR AT N, FRELREGIEH ZFRHN T
%, BRZBEEE, FNEEANFTARKES
i ROBE R B a&E A M (Wallen & Daut, 2018; ‘t
Sas-Rolfes et al, 2019), LASZELA 2 H K A EF 4 5)
Y AT N AR RN A S R
41 %EREH

45 1 B A SRR G R PR KRR b 4
BRYG I BB AR, R T AR AL DB
G ARV AT DAL L SRR R R B N
A s f S b i B AR BLA, RR E B AE A
TEVPAR BT AR Zh W 57 5 A= A se i b R S Al E F, 7R
FH SR (T F0 R0 S e v 45 6 12 H 22 22 R R R 1) 22 Fil

(Blair et al, 2017), [AULAEZSFRL A5 B i@ Fh 1 Fil B
A AEBThRE, LA 5 AN 2 X LB A A L)
AE RS20 1, 8 5% 55 2 (Wittemyer et al, 2014; Benitez-
Lopez et a, 2017). A EH LI NRIEHHEA, M0
IR TE. TN N BUR IR AR S,
PRt T 5 AR G I T T BORT BE RS A R S
I (25 B2, 2014; Gonzalez et al, 2016). X LLH]F 57 45
SRBR S T VP B A= 3P 51 5 A Bt A 2 etk
HISCIRA, JE AT A RBVEY) 2 FEERRE AR AR TR

A, IR BT T AR 2 oK LI Y Al T
190 25 57 AR S AR AR B B 4 BR B, A IR R
R RAE FEROR N ST, LA
MG B 15075 %, ARHE T ARER S ER
JitiE (Codlition to End Wildlife Trafficking Online,
2020). [AS, PMRRBIECR AT T il 1L
ANAREE TR BEUR 2R G I v e K R
Wb SR [H] 7 5 (Gonzalez et al, 2016; Wéldchen et
al, 2018). F|FHDNA IS A A AL Z AR 45 7V A]
VATE S48 52 5 A VA B Jes R R, A3 R T i X35
I PR VRE ST o A B A Pt B2 JR KRS VEE R 37 (Blair et
al, 2017; Natusch et al, 2017).
42 HEHEE

D B AR SN O W AR S e R L B
I AEBURAHL . RPPIX TAEAN G Btk X K
AMEZTTENES S BN OCH il % 215
A BRIk, BREENIN. mREL
TialE, KT —RIIKRTH AN E G605
B, LG 2 7 BE G BTG A AR g il < [ B R A
% 556" B3 3 (https://mp.wei xin.gg.com/s/sGsMgJP
shOgms597GaPrFA) . 75 3 22 SR8 7 VL AT 1
AREFER L, W8S R B S AENLHRI A&,
A RO B, RIEANE A% H R i
WAk 2 FAT 9 TSk B A X P & (Social and Beh-
avioural Change Community of Practice, https.//www.
changewildlifeconsumers.org/), AJ 523 &% & 4K & 1F
TER R T HAET I LYW R EHATA
MR, B R A S H 2T 1M 45 A 44 2 (Wallen
& Daut, 2018). [7] i J T~ FL I I 43 A 3 37 5 302 B
2T &, 12315, EiR110°F &, AlikE 2K
AMZ 5B AL B RS R 2 A0 AT 3
K, RAEE AR EARRIE R .
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WA AER G R — N EZ RS RE L
IBEH R4 (Gao & Clark, 2014), HAi% K W Wkh
FIRBIE 7 55 2 AR 2 A S (R 1) o DRIty D B A=
BN B AR T 5 5 B ok b ) A A O T 1R AT T
Tilo W120194F FF- 4R 1 — 15T H BR B2 5% Bh O ZE I8 AT
B, R v AN A R AT o B AR A ) RS A
FRMILTE 1) 1H Br& AF 1 &1 (http://wcs.org.cn/Awhat
wedo/lm/227.html), BE T 2 EEUF . JEBUFZH L.
k. WmREZ T e, BAESHUT B A SR 5
BRSO 2 ) A A% R DT
43 ZREEE

AT NPT LAEAFI R E BRI BRI 2)
F IR (World Bank, 2015). [Kt, &5t AN
TEEE N [FITH P A St B A S 9 AT R BT T
HEWG, 7B BN A RUBE 1 3 H P (M cK enzie-Mohr
& Schultz, 2014). 1 Xk 75 R 1 B brBEk, 7R

x1 FEMRGDARLENMEEXRT
Tablel Typology of key actor rolesin wildlife trade

/NPT RUBE B R FH 8 R 5k 5 4k 2 52 i m DL SE
A R NI4T . Bl anfE B B R iR 4t
P22 IOl B T B AR VR T AR g D R E )
A, BLoak 2D B A= 3h W N 245 1) 75 3K (TRAFFIC,
2015). TR TR R BB 73 BRI SR, T
TIEAFAHAM . EAHE S ALY R )
W) Je Hodt) i (Moorhouse et al, 2017).

TR A I Fh P, R AE K A R
TREF REFIIRCR, BRI IPAS RGN I 15 i 2 G =
B, TSR TT RE R A I ) RS AR Ak, DRk
TG A FER B (I A 3N 2B 14,
2 EEYHAT VAL, AR T SR A A TSI e P e
VAN (Wallen & Daut, 2018). X 87 4= 54 2
(& PR AT & 3 5 b 1 e R, T DAAE—
5E 2 B b B AIG B AR B W 2R AT O S I XU (“t
Sas-Rolfes et al, 2019). FLu4>, FLIHE X FTAE A [ 2%

R 5 il i 77 F A i
Trade chains Category Description
i i+ Subsistence WL 3 AR 7K Non-commercial harvest for household or local use
Suppli . .
pRers Pl Specialist commercial Rl TR B AR Rk HEGHIRS . 7 Harvest and breed with an explicit
commercial orientation that often involves specialist skills or technologies
HL£ 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&® Bycatch TCR A, BT AR S B A K
Unintentional harvest of non-target species (eg. wild animalsfall into the pool)
15 'R Recreational DL A B B Harvest for enjoyment
MixtA Reactionary B TR, NS pps
Harvest associated with discontent or protest (eg. in reaction to conflict with wildlife)
LR Logistician AL B . RIS %% Involved in ordering, aggregation, finance and plan trade.
etc.
HH ] FEFLT Specialized smuggler #5551 Transboundary smuggling
Intermediaries

WLk &% Government colluder FIFHER S 2 MR A 5 Involved in using an official government position
AFITE S =77 Unknowing third party it A & eg. express companies

AR T N T AE Zh W) - Involved in product transformation

LRI 9 R % Direct sale to consumers

JER IR E AL B 7T Desireto fulfil hedonistic pleasure or satisfy curiosity

Ab¥R T Processor
k& ZF4 Launderer and vendor
RIG 7 Experiential

o #t&# Social

Consumers HifgA Functional

£ Financial

HiE Y 2 R E . A7 eg. highlight wealth, social standing through consumption
A AR . 259 eg. use nutriments and medicines

WNBEBE BN it s B R R E )
eg. buy wildlife products as investment strategy or exhibition for income

FEwh 2 Spiritual WEHURE eg. free captive animals for religious brief

FHE N 22 B0 1 Phel ps:(2016) A1 Thomas-Walters®:(2020)  Modified from Phelps et al (2016) and Thomas-Walters et al (2020)
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A FASAS RO AR SR BT bR, A NAESET, K
FOA FLIPR R AR T FIICR DAt th 5N i 3 (Webb et @,
2010), X 1A A AN R I 2 RUBE ) TSR S A
TEZMATRENE

5 RESRE

K HZF=RA, WERmIIN, LAIRE
LSRG IR B, R GEHMER T B AR S
W T RENE L ORI AT A BN SR LA RRT 58 S
R T G AR IR, DLRIXT B AR B
FEEVE SR 5y i, 3 B 2R B AR 4 Folk d 4t
HrRE . RkRtFe @ B EEZ MM RAE
ZRERIE AT 5, PRI FAR R Z X B AR S P 2 1
(WG k2 BERAESE; Zhang et a, 2008;
Zhang & Yin, 2014)8% HAhAT A oA Ty (R R AT
O Y R 5 AR RN SE AR AR AT A AR i
8L Truelove et al, 2014; #7k 4%, 2019). HEH
T LEZNWR G5 BN AR BUE . &5 tHFIER
B 1) R (2= B, 2001), T H TR 1E 5 I AP
ity M V5 2 e TF B LR BRI A5 1) R, 5 ST AT BT
BATEIR LR, IR ATE. RE. HAEMHEMRIT
fitifA& % (Redford & Taber, 2000; Keene & Pullin, 2011;
Miteva et al, 2012). I {JCH et il 28 A% fE A LAR R 2
Jei, N5 EFAEZh PRI AR Ak 2 6 N G0 ] 4k 4l R
%, B TR E A BAR AR B R B S VAT
NN, & FIENAER R GG EILFESL T, A
i B o AE 235N, 51 SRS AR ST KL
b xF VR AR S B K
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Global conservation of Tachypleustridentatus. Present status and recom-
mendations
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Abstract: Horseshoe crabs are an ancient group of marine arthropods. The Chinese horseshoe crab (Tachy-
pleus tridentatus) is the largest among the four extant species. Tachypleus tridentatus is regarded as the
indicator species of estuarine ecosystems. Meanwhile, its blood is used to manufacture biomedical testing
Kits, i.e., Tachypleus amebocyte lysate. The geographic distribution of T. tridentatus is constrained to the
western Pacific Ocean, ranging from the Seto Inland Sea of Japan southwards to the North Jawa waters. A
high historical population size of T. tridentatus was recorded in eastern China and southern Japan. Tachypleus
tridentatus population decline has become apparent since the 1950s, and the species has been upgraded to
“Endangered (EN)” under the IUCN Red List in 2019, depicting its global declining trend. Habitat destru-
ction and overfishing are identified as the primary threats. We reexamined current conservation measures
targeting T. tridentatus, including marine protected area establishment, captive breeding and restocking, and
awareness programs and regulations. We provide recommendations to enhance the conservation and
management of global T. tridentatus populations through: (1) expediting population baseline data collection;
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(2) developing standards for population/habitat monitoring; and (3) establishing scientifically sound restocking

programs.

Key words. horseshoe crab; threatened species; population trend; marine protected area; captive breeding and

restocking
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A7 A 201t 42 Q04F-AX 24 4 4160 /5 X B B 4y 20104 (1)
Y1305 X (% 3 2%, 2015) . 4 20154E %) UL # 7S
Hi [X 30N 1Y i 2 LA 1240044 52 7 3 (1) R 5 5
FEHH, 959%0f1) 52 15 # W\ AL E S i 7E 201120164
] rp A 1) 7 R b 2 A/, A L 201 20 9044,
() H #5143k 8:50-1,000 X, 201120164 [ ifa R 45 H



F5H MRS Apkrh e B R DUIR J0S SR 623

I BEHIZR0-30R, H & W sed b= IR 2 v &
R D E AT AR (Liao et a, 2019a), £
304k A TR K AR T B AR

20tH Z050FE AR LUK,  H AR 25 i 1) o A8 F B 4
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Table1l Reportson Tachypleus tridentatus restocking programs along the Chinese coast for the last 10 years
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o HE Rk AR B K HY AL
Date of Site selection for release Growth stage of Number  Organization(s)
release horseshoe crab
2019.11 JUHRIEIT R B Suixi County, Zhanjiang City, 1 460,000  JL¥#ERAE. TTFE R Beibu Gulf University
Guangdong 1% instar and Guangxi University
2019.08 2 S G A IW Fengze Seaside Park, 1% 5,000 TR B R AOK TR TURT . A K2 SRR
Quanzhou City, Fujian 1% instar %% Freshwater Fisheries Research Institute of
Fujian, Huagiao University, Jimel University
etc.
2019.08 Fm&R WSk B X W 0¥ Tianxin Bay, Chaonan J§4F 315 J7AR A Sk W R X 50l R Marine
District, Shantou City, Guangdong Adult and Fishery Bureau of Chaonan District,
Shantou City, Guangdong Province
201006 Pkt Fangchenggang City, Guangxi 14 60000 ft KPR B Sk MK B ST South
1% instar China Sea Fisheries Research Institute, Chinese
Academy of Fishery Sciences
2018.11 J" 7L Beihai City, Guangxi R 2,000 WYL R e AR IR A | A6 5y A R
Adult Zhanjiang Bokang Marine Biotechnology Co.
Ltd., Beihai
2018.10 J7 P 4K =495 Sanniang Bay, Qinzhou City, 1% 5,170,000 b KA. )P RSE Beibu Gulf University
Guangxi 1% instar and Guangxi University
2018.08 PG Fangchenggang City, Guangxi 1% 30,000 e [EKRL A AU R KW ST South
1% instar China Sea Fisheries Research Institute, Chinese
Academy of Fishery Sciences
2018.06 AR P TR BOR B L B b A fR 47 X Shangi'ao 15¢ 215730 P HE G A LR X KN K RF Rud
Chinese Horseshoe Crab Protected Area, Aodong 1% instar Development Bureau of Pingtan Comprehensive
Town, Pingtan City, Fujian Experimental Area
2018.05 JTRINL AW B AR Bk Dongnan Pier, Donghai 11 77,000 BT S5O Zhanjiang Marine and
Island, Zhanjiang City, Guangdong 1% instar Fishery Bureau
2017.07 J 7 LV AR W B R BB K Bk Southern waters of 1 550,000 Jk¥# T 5 ¥k i Beiha Marine and
Qiaogang Town , Beihai City, Guangxi 1% instar Fishery Bureau
2017.07 FRAAR NI TITHEL. Fuzhou City waters, Fujian 18 134,600 4% Ml 117 v 5k 5 Fuzhou Marine and
1% instar Fishery Bureau
2017.06 J7AR PRI ZR 7 85 75 WS & g 4k Nanpeng Island 14 1,000 B YL 7 v S5 a0l &) Yangjiang Marine and
waters, Dongping Town, Yangjiang City, Guangdong 1% instar Fishery Bureau
2017.02 T RBNT ARG B ARk Dongnan Pier, Donghai 1% 100,000 BT TR S0k ) Zhanjiang Marine and
Island, Zhanjiang City, Guangdong 1% instar Fishery Bureau
2015.06 AR AR A AR X L R S Sk A 3 Coastal 1488 81,000 @M W ¥ S5 LE Fuzhou Marine and
waters outside Wuxianbi Fish Pier, Changle District, 1% instar Fishery Bureau
Fuzhou City, Fujian
2015.06 AR YT O )1 A 58 Chuanshi Island waters, 1 110,000 @A HEEEHL T Administration of Ocean
Minjiang Estuary, Fujian 1% instar and Fisheries of Fujian Province
2015.05 JUARBYL ARG B R #h%3k Southeast Pier, Donghai  1#% 200,000 VL T AH 2% B B 1] Zhanjiang local
Island, Zhanjiang City, Guangdong 1% instar governments
2014.05 WELZE 2k Putou, Lieyuxiang Village, 1#% 20,000  4[TEBUN Kinmen County Government
Kinmen County, Fujian 1% instar
201305 /AR Sk R RISk Qianjiang Wharf, A AW R
Nan’'ao County, Shantou City, Guangdong Unknown Unknown Unknown
2010.06 I~ R BT R B K M VS W Dejiao Bayside, Hailing  Jl4F 200 EHERAWRAE . - REABUF Ministry of
Island, Yangjiang City, Guangdong Adult Agriculture and Rural Affairs of the P R. China

and People’'s Government of
Province

Guangdong
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(Carmichael et al, 2003), Fn_E 2020t i) A %f
AR S )AL B SR RRE AR A R, WS
BB IR R DALRBR B EAR o 0T % A A
AR, KohE ALK 8104, 1 H#r A L
FRPEFARTCIE NG B PRI IR AR, BT DL AR A2 A
ESAPHREIREL, By 1 ARE R 5 B IS s Bl A 72 4 ik
TR I () 8 DA AR, AN SR 455 B A 1) R AR
TR -

— AN IR T 8 LA B B RO AT
18] S BOAL R PP AG o« BRATTE AL /KR 1 T-20°C 1)
RGBT A TR], 75 O 0 A o A 4 AR A MR Edk
AT WO, A5 Il R 2 OO, "l S B
TR AR 4 AT S HRRAE (Xie et al, 2020)2% 48
B3 TR T o e B T ) %)) % P R 22 B R AE 20 AR Ak
Sk WA K I BT B HE R B (Chen et @, 2015;
Kwan et al, 2016; Xie et a, 2020). #5 2F fo i, @i
P H SR IE T T AR 671 & (kR BE
8-10 mm)IFEAT AT o [ B 87 2 B8 R 1 27 e % e
JR IR (Kwan et al, 2014). A EURFERT AT 4121
BHIFERAL . A 2 4 2RI F At A SR 2 75 — R J ik
TGS, AR R IUR A O DLOR B R AR, AT
HEAT A LA 7 s i R RS B, DAUB R
B ES. AR 5NAES)ET.

33 MMEREHENEFEENMRIPENS R

B ) Fh OR3P 0 BOBAR K AR B B BT A A
= i (social awareness) Fl i) 2 AH < 77 1) 25 F (stake-
holders perception), BISTEPSHEZ )5 (1S, 4 FH 48
LR T, HEMSEmXITRE T — R5R
WEAED), LA E R EEREH 5
S A D R AR TR L RNNZ A B A K
AR AR EAL H GBS ARSI A
TP ANR R A S . 20194F 55 Y Jm [E bR Bl 5
DRI T 2B IERE T 78 HJF, >k B A3k 100
ZATRFHEILFRA (BERERPILTEES)
T RER6H 20 IEUH e H R R E H”,
WP 4k 25 & FRER BN DR 4 FE IR

BHEEN TR EZAMRKIAS S, E5EK Bk
R, A A RSB RS SRR Bl
1B B B BEAG el OR AR H R, 2 5 S AR 47 Tt
WIATRE . RER A R KPR i, 2R
Va2 A B A, TR A (B kb 5 8 8 ST T K
T, BERE T A B AR S R RN 5 4T3

Ji(Kwan et a, 2017). fEHF K ARG EH3I1H
[, SRR AL X I 7 sC AT gt gt sz —
BRI, SR A AR B I L R
%2 58 MH W H g SR e HTEAR
VST RS IR IR AT . SR atrh X i TR A
SCHE I %)% HEAT B BT8O A5 - Plummer Hl1 Taylor
(2004) K3, A AZ5IRER TAER E 3 AR
P, AR RAREE EHOR T RBUM T 2 S i A
X Z 512 5L

ORI N2 AT . #520174
T PE LIRS W A T R BT IR SR AT A, 40%(1) 2 T
HRE R R S EFEE R (Fuetd, 2019), BHEAT
IR BYE YRR, B R A59%I1) 52 Vi & it IER
AR R . 20187E7 H ) TU B s K A B
Ethrh R G, AR T iy, Ak
A 52 # (hitp://www.fogs.gov.cn/xxgk/zdlyxxgk/spypag/
jgdt/201808/t20180809_62804.html), [A] 43 {3 & 1)
RO .

W HREE A R E # 7 R T R
PRINBERIE T —EHE, HESBEMEEW
ANRIAERS AR P 75 ARG, fEh e
BEUR SN PR A DL RR FH 2 A0 T OR Jn i
BRE AR AR BRI VE B AR . IR AR
ISR, JEH AR R EA S R TR HEA, MY
T B AL LB R A A 2 AU S, T KA
R BRI DA S A ARAR IR IE 18] ) 25 BE o BURT
1y BHLR . FR5EE 20 VR At R 2540 5 5 b7
RECR . TFRA1E, 2760, ZME R
PRI RH S K.
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Appendix 1  Global distribution records of Tachypleus tridentatus
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Appendix 1  Global distribution records of Tachypleus tridentatus

I3 (R 275 3CHk
Occurrence (year of investigation) Reference
FE China
W4 Zhejiang Province

PRl e =1 MR L 5 (2006) L (2012)

Sanmen Bay, Ninghai County, Zhoushan City; Dongtou Island, Wenzhou City

(2006)
#E#E#% Fujian Province

Fl; EIEH. BELAMEZ A, & 5 i (2006—-2007) FEHLZ(2012)

Dongshan Bay; Houtian, Aotou and Nananshijing in Xiamen; Longkou Beach,
Gulei Peninsular (2006—2007)
J"%4% Guangdong Province

BV BRI I L R e X 5(2009) HHO2012)
Leizhou Bay, Zhujiang and Chaoshan waters (2009)
T NS R B (R E ) Liao et al (2012)

Dongnan Island, Leizhou Bay, Zhanjiang City (unknown date)
I TR B X Guangxi Zhuang Autonomous Region
Db Ty Ll sy SEZR S HEPHBE. MR YHIRILE, O T =38 db#ET S Xie et al (2020)
. AL SE. AR PalEs, WHEE. FRILQ2018)
Shanxin, Jiaodong, Yuzhouping, Lanbu and Shaluoliao in Fangchenggang
City; Zhongsandun in Qinzhou City; Xibeiling, Xiacun, Jinhaiwan, Zhulin,
Tieshangang, Shatiangang and Ronggenshan in Beihai City (2018)
#5545 Hainan Province
R PE AL AR AL, &M (2009) FIEHZ(2012)
Northwestern and northeastern waters of Beibu Gulf, Danzhou Bay (2009)
¥4 Taiwan Province
BIBTRE. WMFE. £&1785(2013) Hsieh & Chen (2015)
West coast of Taiwan Island, Penghu Islands Archipelago, Kinmen Island
(2013)
EWRH4TEX Hong Kong Special Administrative Region
REHE. FEE. B, KM Mk, BE. KO(Q2014) Kwan et al (2016)
Tsim Bei Tsui, Ha Pak Nai, Pak Nai, Tung Chung, San Tau, Sham Wat, Shui
Hau (2014)

HZ Japan

FLMAEF Northern Kyushu
Ko @R AEBAKIG B (R ACHEEN) Nishida et al (2015)
Oita, Fukuoka, Saga and Nagasaki prefectures (unknown date)

¥ 77 NI Seto Inland Sea
Ml 78 gz g B CRAARIAE F ) Nishida et al (2015)

Okayama, Hiroshima, Yamaguchi and Ehime prefectures (unknown date)
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#F Vietnam
ST PSR YREAE 13 (2007)

Mainly in the central coastal provinces (2007)

Nguyen (2007)

LkPaE Malaysia

YE Sabah
R PHERDE . PURMR S BHTRE. W, i Rm. iR, #EE
REEME AR ANATIOHE By 23 FE AT S A4 5% E£(2014-2015)
Papar, Tanjung Limau, Jambongan Island, Kota Belud, Kota Kinabalu, Mengattal
River, Sandakan, Tun Sakaran Marine Park, Semporna Islands Park and
Inderasabah (2014—2015)

PR Sarawak
JEEIEIAT 3% HLAN AL JE 43 97 ¥ pfE(2013-2014)
Lutong River, Miri and Kuala Nyalau Beach (2013—2014)

Manca et al (2017a)

Jawabhir et al (2017)

Indonesia EJJE

b T RS North Sumatra GRS EEM)
PRI Sibolga (unknown date)

T II1ENE West Sumatra CRASACHEEND)
ELZR Padang (unknown date)

JbFhr g PE North Sulawesi (GRS EEM)
Ji9% Manado (unknown date)

JNE 27} Kalimantan
YN BTIAEALA L A (2017-2018)
Penajam Paser Utara and Balikpapan (2017—2018)

FiJINEE West Java
JiTt, BRERL SICAAR R (2016)
Banten, Indramayu and Subang (2016)

HJ\EE Central Java
=5% Semarang (2016)

ZRJREE East Java
WER. I Ew. FIPAINKE016)
Gresik, Pansuruan, Tuban and Surabaya (2016)

Sekiguchi (1988)

Meilana & Fang (2020)

Mashar et al (2017b)

FERE Philippines

R 5(2017) Kaiser & Schoppe
Palawan Island (2017) (2018)
FisR S 30k
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Public perception of wildlife consumption and trade during the COVID-19
outbreak
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Abstract: The COVID-19 pandemic has drawn great attention to the potential public health risks associated
with the consumption and trade of wildlife. To inform legidlative revision and policy changes, we conducted
a web-based survey of the genera public, attracting 74,040 responses. The survey examined public support
for revising legislation and policy related to wildlife consumption and trade management. The results and
analysis revealed: (1) The overwhelming majority (> 90%) of constituents supported more stringent policy
and legidation on wildlife consumption, trade, and commercia exhibitions. (2) The consumption of wildlifeis
likely to fall due to COVID-19. (3) People that engaged either directly or indirectly in wildlife-related indu-
stries showed less support for more stringent policy and legislation on wildlife consumption and trade. Based
on these results and concerns for public health security, a ban on wildlife consumption and revised legislation

ek 1 39: 2020-04-01; 4% F J1: 2020-06-08
* J@IRfE# Author for correspondence. E-mail: luzhi @pku.edu.cn



%540 SN A B R AT 8 I S Oont B AR S0 S AN BE B R A 631

by the Standing Committee of the National People’'s Congress was widely supported, particularly among

educated, urban respondents.

Key words: wildlife consumption; wildlife trade; public health security; conservation policy
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Tablel Questionnaire variables and definations

A5 H Variables P Type & X Definition
& F4E Background
51 Gender (GND) 2K Categorical % 1; 5: 0Female, 1; Male, 0
B Province (PRV) 2% Categorical  FAEAEM— AN EIAEE Provincial dummies
3% 2 Urbanization (URB) 2% Categorical  34E: 1; A<4¥: 0 Urban, 1; rural, 0
i Age (AGE) /135 Categorical  FEIAFE (L, 0): AGEL 0-18%; AGE2: 19-30%; AGE3: 31-55%; AGE4, 56

$UEEE Education level (EDU) 43K
HUt\ Monthly income level (CNY) (INC) bS]
R EIEEEPNIA SR C IS
See surrounding people eat wildlife (times) (EAT)
ARG R B AR TRAF ARG e
Engaged or interested in nature conservation (CSV)
JE A NS BT A= B FAR Gl IS

Engaged either directly or indirectly in wildlife-related
industries (IND)
It G T BB E ST N
Consumed wildlife in the past (CSM)
T2 S BT AE S, IAEFE 1L Consumed wildlife 4325
in the past but tend to stop now (STOPCSM)
i BRI L WAT N
Observed wildlifein the past (WAT)
A BRNEE, AR LE
Observed wildlifein the past but stop now (STOPWAT)
T ERMLE, AT
Never observe wildlife before but will start to
observe wildlife now (MOREWAT)
SRR AR T A L
Knowledge about related laws (LAW)
S A IS VERTIE 1 AR L
Knowledge about related certificates (CER)
M ILEF IR
Attitude towar dslegislation motion
HL 25 B R A T AN AR TR
Ban on wildlife markets and restaurants (BMKT)
2 1BV P P I R
Ban on wildlife eating (BEAT)
2 1B B A= A e ] i S 2
Ban on wildlife and wildlife product trade (BPDT)
2 EAEZN P Il 2 A R T A B A A I
Ban commercia exhibition of wild animals
outside zoos (BSHW)

ES

VAN

ES

e

A

HE

qF

fF

AR

qF

Categorical

Categorical

Categorical

Categorical

Categorical

Categorical

Categorical

Categorical

Categorical

Categorical

Ordina

Ordinal

Ordinal

Ordinal

Ordinal

Ordinal

S

Dummies (1, 0): AGEL, 0-18 years old; AGE2, 19-30 years old; AGE3,
31-55 years old; AGE4, above 56 years old

R E (L, 0): EDUL /N%¥ K LLR; EDU2: @ H; EDU3: K%,
EDU4: 5k K Lh b

Dummies (1, 0): EDU1, Below primary school; EDU2, Middle or high
school; EDU3, Graduate; EDU4, Post graduate

M2 L4 & (1, 0): INCL1: 0-1,000 JG; INC2: 1,000-5,000 JG; INC3:
5,000-10,0007C; INC4: 10,000- 30,0007¢; INC5: K F-30,0007C

Dummies (1, 0): INC1, 0-1,000 CNY; INC2, 1,000-5,000 CNY; INCS3,
5,000-10,000 CNY; INC4, 10,000- 30,000 CNY; INCS5, above 30,000 CNY
TR (L, 0): EATL: J¢; EAT2: 1-3IK; EAT3: 3-10/K; EAT4: 10/ Lk
Dummies (1, 0): EAT1, None, EAT2, 1-3 times, EAT3, 3-10 times; EAT4,
above 10 times

&1 f5:0Yes, 1; No, 0

AR 1; K 0Any type, 1; None, 0

F:1, J:0Yes 1;No, 0
.1, J:0Ves 1;No, 0
f:1; F:0Yes, 1; No, 0
H:1, J:0Yes 1;No, 0

£:1;, :0Yes 1;No, 0

01, Wrikiad—2s: 2; & 3No, 1; Some, 2; Yes, 3

AT L W EA TR 2, T3

No, 1; Have heard but don’t know much, 2; Know very well, 3

SEREUAER R 1, AMaUm ek 2 Har: 3 Ml B 4; SREIBRK: 5
Strongly disagree, 1; Disagree, 2; Neutral, 3; Agree, 4; Strongly agree, 5
SRR 1 AW B R: 2, HHar: 3; MR G 4; SREUHE L 5
Strongly disagree, 1; Disagree, 2; Neutral, 3; Agree, 4; Strongly agree, 5
SRENABER: 1, AR B R 2, AL 3; M AR 4; SREUEERL: 5
Strongly disagree, 1; Disagree, 2; Neutral, 3; Agree, 4; Strongly agree, 5
SEREUAER R 1, ANMie Bk 2 ar: 3 Ml BE A 4; SREIBRK: 5
Strongly disagree, 1; Disagree, 2; Neutral, 3; Agree, 4; Strongly agree, 5
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Fig.1 The percentage of education levelsin the survey sample

X

10,000-30,000 7T f /5 21.2%, 30,000 7T LA F ) 5

51%. MHXKFE, HEABBONESEIL B4

N T35 S5 FR30 T H 1X (15 30.2%), 76 e A A IR &

ER ST

22 FIFEBINNRITASE S R B
EIFRNBET, H14.2%2 8 BG AR

Y AR Z ) B AR AR OGP g (¢ s B

MR Bl A A NN ARG E),
BFERE AR A EE . SIS RIH . &85
s ey 5 (E3) o IX AN LA R e A7 B4 A AH O
WHIN, H—EFERE AR T PR G R4

F—H, fEZWAE T, TAESEMEE A
SRR AR S 5 T 37.1%. FrE Mt RIS B, A
40.9%[1 NA Ik WS EF A= S AT N, Bl vl 4%
XN R A AT BE A DS S AR 0] 45

B e T 98 P 1 2 RiT, A 12.3% 00 N A i i B
EFVIAT N, WTUARRE SR . A
55 SRR DG ) — A 1) R A B A Nz B
AP IREL, 66.1%H N A LIS Az B A 5))
o TEREAME B A Zh P e AT NI B, B 213
WL 1523.2%, 310K 157.4%, 101KLL 1
(1715 3.3%. PRI IXA i @i & 2 A 3 OO
BN BIAT N, Bt DU IE S R AR R N2 B ok (1)
FEx B AAT R (1) AR

E\F AR A Bt Professional technicians

1 24.0%

# B 5P Educator & Researcher

1 18.6%

224 Students

1 18.0%

V.25 % Business practitioners

1 11.3%
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Fig. 2 The percentage distribution of occupationsin the survey sample
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survey sample

fxms



ks

636 4 ¥ % B ¥ Biodiversity Science

8%

23 HEMRKEBEERNSESITANEER

TE BT ek Il 98 8 185 R AR AT, 7 S 12.3% N
TH R BT ARSI WIAT e AERTR I R s KA S, &
1L 7% N TR TR B AR Eh W . T 5 87.4%
NN WANTH 2 BT A= 3 (K14) «

i A 056, 7% 1 R 3 A B AR A MR B AR 5l
W) G R A R AR (), o, 8 $018.0%
PN SZ B ek F AR, R R 2 1 UG W82 BT 2R )
Yo M7 B042. 2% AR AR AT B AR
HEAMEAT N, b, 5 S %15.2%00) A\ 52 2 1
WEHLERREm, P UG AMEE. M 0 £on
W gk SR AL )W), (R TN 4.

£ FH Logit A5 284 43 B 17 W L [R] 25 2 5 M0 3 o it
RPETEXT NHEH I RS SR ET A AT
SO (F22) . A1 N3N AR &, A D T o 2 o
S A )40 B N A e il 28 05 Wk e A5 1 o, a2k
W52 B 25 Bl 40 P N BE T K 2B 37 e il 4% 5 v sE 45 1k

FARMEE, i BA S ET AL W NBEAE R AL B e
Jili 98 J5 e xe DAJE T AR 38 I 23X 3PP AT A2 AL 15 L
AT 8. RSB REIAT 2 HILL R, BH
RINAR B[R] 3 25 1) 2 B AL A 1 .

TEREE B B A s AT A NBE R, &
Bt J& 100k CA_Enz B RAT N, JE B AH 2 A
W A BAMEAT AR TAES @S B SRR A
KEIN, BVEHRECER N, o5 AR/, o] DU R
DR bE A T8 2 X S A 5 AR Sh W OR B VA oK
P NBEFH A S NE R, WRRFAR S 2 B A= )W)
(#2).

TERZENE AT LA B RSB A S AT N B N
o, A A IATIE . TAEEG RS H SR PR
A DR TN ) B8 A 1] T A 52 5 i 44k 452 R 1 AR W 5%
TN TSR B IR 228 A Zh AT NI N
o, A AR AT LA TAE X 8 5 5 AR R4 A
IR N HEAR B A 1) TR 4 2 J5 JF 46 3 A E SR M

L NIEE

Never consume

| 87.4%

VIR Zad, LU ARIEZR T
Consumed in the past but 11.7%
tend to stop now :l

BE R, BREETH 3R
Consumed in the past and |[ 0.6%
will continue

HAh Other | 0.3%

0 10% 20% 30%

El4  $h i3S B ThH BRI T R RIS

Fig. 4 The COVID-19 impact on wildlife consumption behavior
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Table2 TheLogit model on the factors affecting wildlife consumption and observation behavior change after COVID-19

At 15 1EYH 2 F 1R B A (IR bR BE DI IDIIE =

Variables Stop consumption Stop observation ~ More observation | Variables Stop consumption Stop observation ~ More observation

IND -1.175" (-9.54) -0.100" (-1.67) 0.094 (L75) | EDU2 0.608" (234) 0109 (0.82) 0249”7 (2.18)

csv -0485" (-2.92) —2.089"" (-46.58) 1.872" (46.85) |EDU3 10787 (4.02) 03937 (-2.95) 0031 (0.27)

WAT —0.423™"" (-2.69) - - EDU4 0972 (331) 06297 (4.43) 0217 (-1.78)

CSM = 0104 (1.76) 02717 (4.83) | INC2 0264 (1.29) 0156 (216) 0.151" (2.56)

URB 04877 (2.83) -0.641"" (-10.45) —0.274™ (-5.31) | INC3 0026 (0.12) 0017 (-0.21) 0.097 (154)

GND 1329™" (7.98) 03557 (7.74) —0.039 (-1.00) |INC4 -0.196 (-0.82) -0208" (-2.32) -0.001 (-0.01)

EAT2 0408 (267) -0.198" (-3.80) 0.147" (3.30) |[INC5 0291 (-1.06) -0.111 (-0.90) 0.197 (1.76)

EAT3 0245 (1299 0075 (-094) 0101 (1.34) |PRV YES YES YES

EAT4  -0575" (-323) 0191 (1.87) 0592 (6.21) | #E 1573" (342) 0187 (0.97) 2963 (-17.53)
Constant

AGE2 0433 (-1.39) 0086 (069 0352 (3.16) | AR 6,166 20,234 34,220
Observations

AGE3 0365 (1.16) 0174 (1.40) 05227 (4.69) HERR 0.182 0.217 0.151
Pseudo R?

AGE4  1103™ (272) 0129 (0.92) 0508 (4.15) | skt -1,106 —7,612 —11,525
Loglikelihood

BREE O R IR B REG 155 WARMBZG0H = RO KRB AR R, ARE XKL *** P<0.01,** P<0.05* P<0.1.
Coefficients for provincia dummies not reported; Robust z-statistics in parentheses; “—" means the variable is not included. See Table 1 for the
definition of variables. *** P < 0.01, ** P<0.05,* P<0.1.
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Table3 Theordered Logit model on the factors affecting knowledge about wildlife related laws and certificates

At XPRHOGEM T MOl XPAHOCVFRE T S | e XA ORVERL T fif 1500 oA VR RIHIE T AR 1O

Variables  Knowledge about related Knowledge about related | Variables Knowledge about related  Knowledge about related
laws certificates laws certificates

IND 0.458™" (10.12) 0.642" (14.39) EDU3 0.143 (1.65) 0.400™" (4.85)

csv 0.416™ (11.69) 0.398™" (11.33) EDU4 0.033 (0.36) 0.487" (5.52)

WAT 0.251"" (6.92) 0.366"" (10.32) INC2 0.169"" (3.87) 0.121"™" (2.76)

CSM -0.058 (-1.26) 0.070 (1.57) INC3 0.171"™" (3.56) 0.135™ (2.85)

EAT2 0.193™ (5.73) 0.270™" (8.13) INC4 0.132" (2.41) 0.116™ (2.16)

EAT3 0.264™" (4.32) 0.430™" (7.82) INC5 0.064 (0.78) 0.167" (2.15)

EAT4 0.507" (5.95) 0.626™" (7.87) PRV YES YES

URB 0.104™ (342 0.209" (6.82) AMETNL Constant cutl  —0.016 (-0.13) 0.223 (1.95)

GND -0.161"  (-5.95) -0.350"" (-12.95) AR T2 Constant cut2  2.766™ (22.19) 2973 (25.67)

AGE2 -0.329"  (-3.71) -0.610™ (-7.54) FeAE Observations 54,315 54,310

AGE3 0.058 (0.66) -0.545™ (-6.73) #ER? Pseudo R? 0.0376 0.0518

AGE4 0.483™ (5.05) -0.298™" (-3.33) fISREE Loglikelihood ——52,011 —49,248

EDU2 0.206™ (2.36) 0.246™" (2.96)

B G BRI R WS Rz R RS UKL *** P<0.01,** P<0.05,* P<0.1.
Coefficients for provincial dummies not reported; Robust Z-statistics in parentheses. See Table 1 for the definition of variables. *** P < 0.01, ** P <

0.05,* P<0.1.
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Fig. 6 The public perception on 4 legislation motions
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Table4 The ordered Logit model on the factors affect perception on 4 legislation motions

B M 2 W AR A T A AU AR 1k 2 P PR ARIEET AN Kbl KsE AR SRR ETAEE)
Variables Ban on wildlife meat Banon wildlifeeatingon Ban onwildlifeand wildlife — #)3% /&

markets and restaurants consumers product trade Ban commercia exhibition of

wild animals outside zoos

IND -0.239" (-4.20) -0.338" (-5.74) —0.464"" (-8.41) 03797  (-7.67)
csv -0.123" (-2.25) -0.130" (-2.19) -0.139" (-2.55) -0.079 (-1.65)
WAT 0.072 (1.37) -0.038 (-0.66) -0.131" (-2.52) -0.121""  (-2.63)
CSM -0.598" (-11.03) 06537  (-11.62) —0.631" (-11.83) 03897  (-7.89)
EAT2 0.099” (1.96) 0.078 (151) 0.040 (0.83) 0.048 (1.12)
EAT3 0.231™ (2.98) 0.130° (1.65) 0.154" (2.08) 0.164” (2.44)
EAT4 0.339™ (3.38) 0331 (3.08) 0514 (4.67) 0.263" (2.86)
URB 0417 (9.95) 0.240"" (5.20) 0.014 (0.32) 0.192"" (4.95)
GND 0.393"™ (8.49) 0.762"" (15.76) 0.724™ (16.47) 0.592"" (15.55)
AGE2 0.394™ (4.05) 0.169 (1.58) 0.260™" (2.63) 0292 (3.33)
AGE3 0.680"" (6.85) 0.533™" (4.88) 0.729™ (7.18) 0.552"" (6.20)
AGE4 0.799™ (6.46) 0.608™" (4.55) 0.855 " (6.84) 0.359™ (3.44)
EDU2 0.110 (1.04) 0.206' @.77) 0.070 (0.58) 0.023 (0.24)
EDU3 0.439™ (4.15) 0.415™" (3.58) 0.284" (2.37) 0.343™ (347)
EDU4 0541 (4.70) 0.416™" (3.39) 0.244° (1.96) 0.381"" (3.61)
INC2 0.017 (0.28) 0.154" (2.33) 0.147" (2.30) 0.032 (0.57)
INC3 0.245™ (3.54) 0.299™ (4.12) 0.214™ (3.13) 0.083 (1.37)
INC4 0.111 (1.39) 0.123 (1.50) 0.083 (1.08) -0.034 (-0.50)
INC5 0.078 (0.67) 0.050 (0.43) 0.040 (0.38) -0.125 (-1.27)
PRV YES YES YES YES
1 Constant cutl -2.198"" (-13.92) 3121 (-17.94) 3111 (-19.01) -2541""  (-18.04)
2 Constant cut2 -1.827"" (-11.59)  -2.658™ (-15.54) —2.599"" (-16.09) —2.056""  (-14.71)
# 153 Constant cut3 —1.451" (-9.22) —2.002"" (-11.90) -1.896™ (-11.95) -1.397""  (-10.04)
# 54 Constant cut4 -0.741" (-4.73) —1.061"" (-6.38) -0.914™ (-5.83) -0.706""  (-5.10)
FfAH Observations 54,454 54,454 54,449 54,453
1R Pseudo R? 0.0365 0.0413 0.0399 0.0267
BISREE Loglikelihood -33,619 29,045 31,312 —40,879

BIEAE R B ARG 1755 ANMEZG0HE, RS (UKL *** P<0.01,** P<0.05,* P<0.1,
Coefficients for provincial dummies not reported; Robust Z-statistics in parentheses. See Table 1 for the definition of variables. *** P < 0.01, ** P <

0.05,* P<0.1.
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Appendix 2 Robustness check for the Logit model on the factors affecting wildlife consumption and observation behavior change after COVID-19

Ea 15 1B SRR | {5 b3 S 1) T B ARSI | > B ARSI 11 0 B SRS AR | Hm B ARSI 1
Variables Stop consumption | Stop consumption |1 Less observation | Less observation 11 More observation | More observation Il
occ -1.222" (-12.36) -1.175"" (-9.54) —0.277" (-8.75) -0.100" (-1.67) 0.402"" (12.48) 0.094" (1.75)
csv - -0.485™" (-2.92) - —2.089"" (-46.58) - 1.872" (46.85)
WAT —0.482"" (-4.61) -0.423"™" (-2.69) - - - -

CSM - - - 0.025 (0.76) 0.104" (1.76) 0.434™" (12.95) 0.271™ (4.83)
URB - 0.487™ (2.83) - -0.641"" (~10.45) - -0.274™" (-5.31)
GND - 1.329™ (7.98) - 0.355™" (7.74) - -0.039 (-1.00)
EAT2 - 0.408™" (2.67) - -0.198"" (-3.80) - 0.147™ (3.30)
EAT3 - 0.245 (1.29) - -0.075 (-0.94) - 0.101 (1.34)
EAT4 - -0.575"" (-3.23) - 0.191" (1.87) - 0.592™ (6.21)
AGE2 - -0.433 (-1.39) - -0.086 (-0.69) - 0.352™ (3.16)
AGE3 - 0.365 (1.16) - 0.174 (1.40) - 0.522™ (4.69)
AGE4 - 1.103™ (2.72) - 0.129 (0.92) - 0.508™" (4.15)
EDU2 - 0.608™ (2.34) - 0.109 (0.82) - 0.249™ (2.18)
EDU3 - 1.078™ (4.02) - -0.393"" (-2.95) - 0.031 0.27)
EDU4 - 0.972™ (3.31) - -0.629"" (-4.43) - -0.217" (-1.78)
INC2 - 0.264 (1.29) - 0.156™ (2.16) - 0.151™ (2.56)
INC3 - 0.026 (0.12) - -0.017 (-0.21) - 0.097 (1.54)
INC4 - -0.196 (-0.82) - -0.208" (-2.32) - -0.001 (-0.01)
INC5 - -0.201 (-1.06) - -0.111 (-0.90) - 0.197" (1.76)
PRV NO YES NO YES NO YES

Constant # 3.663"" (38.18) 1.573™ (3.42) -0.355™ (-26.18) 0.187 (0.97) -0.866™" (-77.24) —2.963™" (-17.53)
AL Observations 8,934 6,166 30,601 20,234 45,506 34,220

#E R? Pseudo R? 0.0506 0.182 0.00189 0.217 0.00608 0.151

ISR EL Loglikelinood 1,668 -1,106 -20,577 -7,612 -28,149 -11,525

BIEAREAAL RN R 55 ANBRZGHE, —RTRBALES, BEE X NEL. ***P <001, **P <005 *P<0.1.
Coefficients for provincial dummies not reported; Robust Z-statistics in parentheses; “~” means the variable is not included. See Table 1 for the definition of variables. *** P < 0.01, ** P < 0.05, * P < 0.1.
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Appendix 3 Robustness check for the ordered Logit model on the factors affecting knowledge about wildlife related laws and certificates

AR SEIER T it Knowledge about related laws A SV ATAE T AR5 Knowledge about related certificates

A5 & Variables

Model-1 Model-1 Model-1IPW Model-I Model-1 Model-1PW
IND 0.618™, (25.67) 0.509" (17.02) 0.458" (10.11) 0.787" (33.35) 0.667" (22.80) 0.642" (14.39)
csv - 0.408" (17.28) 0.416™ (11.69) - 0.352" (15.13) 0.398™ (11.33)
WAT 0.420™ (27.88) 0.217" (9.22) 0.251" (6.91) 0.494 (33.51) 0.356™ (15.36) 0.366™ (10.32)
CcSM 0.023 (0.97) -0.161™" (-5.43) -0.058 (~1.26) 0.174™ (7.52) -0.004 (-0.15) 0.070 (1.57)
URB - 0.117" (4.01) 0.104™ (3.42) - 0.209" (7.19) 0.209™ (6.81)
GND - -0.172™" (-8.90) -0.161™" (-5.95) - —0.460™" (—24.26) -0.350™" (-12.95)
EAT2 - 0.223" (10.17) 0.193" (5.73) - 0.279" (12.84) 0.270™ (8.13)
EAT3 - 0.399" (10.13) 0.264 (4.32) - 0.480" (13.08) 0.430™ (7.82)
EAT4 - 0.593" (9.33) 0.507" (5.95) - 0.601" (9.84) 0.626™ (7.87)
AGE2 - —0.451™" (~7.98) -0.329™" (-3.71) - -0.723™ (-13.19) ~0.610™" (~7.54)
AGE3 - -0.156™" (-2.76) 0.058 (0.66) - —0.771™" (-14.01) ~0.545™" (-6.73)
AGE4 - 0.270™ (4.34) 0.483" (5.05) - -0.569™" (~9.30) -0.298™" (-3.33)
EDU2 - 0.205™ (2.72) 0.206™ (2.36) - 0.210™ (2.94) 0.246™ (2.96)
EDU3 - 0.190" (2.54) 0.143" (1.65) - 0.444™ (6.26) 0.400™ (4.85)
EDU4 - 0.074 (0.95) 0.033 (0.36) - 0.540" (7.34) 0.487 (5.52)
INC2 - 0.212" (6.94) 0.169" (3.87) - 0.077" (2.54) 0.121™ (2.76)
INC3 - 0.213" (6.58) 0.171" (3.56) - 0.098" (3.08) 0.135™ (2.85)
INC4 - 0.199" (5.39) 0.132" (2.41) - 0.089" (2.44) 0.116™ (2.16)
INC5 - 0.079 (1.45) 0.064 (0.78) - 0.054 (1.02) 0.167" (2.15)
PRV NO YES YES NO YES YES
#8E 1 Constant cutl —0.561"" (-57.73) —0.206™ (-2.17) —0.016 (-0.13) 0.108™ (11.22) -0.087 (~0.96) 0.223" (1.95)
#HE 2 Constant cut2 2.345™" (175.92) 27717 (28.88) 2.766™ (22.19) 2.949™" (188.82) 2.818" (30.82) 2.973™ (25.67)
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XA IEERL T fA 5 Knowledge about related laws AR VFATE T f#1% L Knowledge about related certificates
A5 & Variables

Model-1 Model-1 Model-1IPW Model-I Model-1 Model-1PW
FEA & Observations 75,887 54,315 54,315 75,870 54,310 54,310
#E R? Pseudo R? 0.0126 0.0349 0.0376 0.0210 0.0495 0.0518
fLLSRLE Loglikelihood —69,555 —48,836 -52,011 —66,885 —-46,784 —49,248

BHEA RN R KR, 1B NOARZETHE, " RRRBAL RS, RS X WEL ***P<0.01,**P<0.05*P<0.1
Coefficients for provincial dummies not reported; Robust Z-statistics in parentheses; “~” means the variable is not included. See Table 1 for the definition of variables. *** P < 0.01, ** P < 0.05, * P < 0.1.
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Appendix 4 Robustness check for the ordered Logit model on the factors affecting attitudes towards legislation motions

Bk S Tl AR

SR B R

B8 1B A B e K S

B SEZ SN E A A

Ak Ban on wildlife meat markets and restaurants Ban on wildlife eating on consumers Ban on wildlife and wildlife product trade Ban commercial exhibition of wild animals outside zoos
Variables Model | Model |1 Model-IPW Model | Model Il Model-IPW Model | Model I Model-IPW Model | Model Il Model-IPW
occC -0.167"" (-5.19) -0.088™ (-2.19) -0.239™" (-4.20) -0.295™" (-8.82) -0.184"" (—4.47) -0.338™ (-5.74) -0.411"" (-13.60)  -0.396™" (-10.55)  -0.464"" (-8.41) -0.280"" (-10.17)  -0.255™" (~7.50) -0.379™ (~7.67)
Csv - -0.046 (-1.19) -0.123" (-2.25) - -0.089" (-2.21) -0.130™ (-2.19) - -0.111"" (-3.10) -0.139™ (-2.55) - -0.061" (-1.90) -0.079" (-1.65)
WAT 0.021 (0.89) -0.038 (-0.99) 0.072 (1.37) -0.071™" (-2.82) -0.139™" (-3.55) -0.038 (-0.66) -0.155™" (-6.80) -0.220™" (~6.26) -0.131" (-2.52) -0.121"" (-5.95) -0.221"" (~7.05) -0.121"" (-2.63)
CSM -0.753"" (-25.48)  -0.621"" (-16.61)  -0.598""(-11.03)  -0.849""(-27.43)  -0.716™" (-18.49)  -0.653"" (-11.62)  -0.750"" (-25.75)  -0.699""(-19.11)  -0.631"" (-11.83) -0.587"" (-21.94)  -0.440"" (-13.10)  -0.389"" (~7.89)
URB - 0.370" (9.09) 0.417" (9.95) - 0.212"" (4.79) 0.240™ (5.20) - 0.004 (0.09) 0.014 (0.31) - 0.159™ (4.32) 0.192"" (4.95)
GND - 0.655™" (21.30) 0.393" (8.49) - 0.959™" (30.01) 0.762™" (15.76) - 0.924™" (32.31) 0.724™ (16.47) - 0.767"" (30.24) 0.592"" (15.55)
EAT2 - 0.015 (0.42) 0.099™ (1.96) - -0.025 (-0.69) 0.078 (1.51) - 0.038 (1.14) 0.040 (0.83) - 0.051" (1.75) 0.048 (1.11)
EAT3 - 0.002 (0.03) 0.231" (2.98) - -0.087 (-1.60) 0.130" (1.65) - 0.082 (1.59) 0.154™ (2.08) - 0.087" (1.89) 0.164™ (2.44)
EAT4 - 0.092 (1.20) 0.339" (3.38) - 0.047 (0.59) 0.331" (3.08) - 0.340™" (4.17) 0.514™ (4.67) - 0.182"" (2.68) 0.263"" (2.86)
AGE2 - 0.366™ (5.25) 0.394™ (4.05) - 0.284" (3.78) 0.169 (1.58) - 0.311"" (4.40) 0.260™ (2.63) - 0.352™" (5.62) 0.292"" (3.33)
AGE3 - 0.732"" (10.34) 0.680™" (6.85) - 0.738" (9.63) 0.533" (4.88) - 0.882"" (12.24) 0.729™ (7.18) - 0.667"" (10.54) 0.552™" (6.20)
AGE4 - 0.946™" (10.94) 0.799™ (6.46) - 0.885™" (9.54) 0.608™" (4.55) - 1.183™ (13.48) 0.855™ (6.84) - 0.531™ (7.25) 0.359™" (3.44)
EDU2 - 0.044 (0.47) 0.110 (1.04) - 0.159 (1.54) 0.206" (1.77) - 0.067 (0.64) 0.070 (0.58) - -0.018 (-0.21) 0.023 (0.24)
EDU3 - 0.398™ (4.23) 0.439™ (4.15) - 0.342"" (3.32) 0.415™ (3.58) - 0.226™ (2.17) 0.284™ (2.37) - 0.279™ (3.28) 0.343"™ (3.47)
EDU4 - 0.457" (4.64) 0.541"" (4.70) - 0.261" (2.44) 0.416™ (3.39) - 0.055 (0.52) 0.244" (1.96) - 0.300™" (3.38) 0.381™" (3.61)
INC2 - 0.070 (1.55) 0.017 (0.28) - 0.219™ (4.56) 0.154™ (2.33) - 0.195™" (4.34) 0.147™ (2.30) - 0.030 (0.74) 0.032 (0.57)
INC3 - 0.290™ (5.88) 0.245™ (3.54) - 0.369™ (7.19) 0.299™ (4.12) - 0.280™" (5.94) 0.214™ (3.13) - 0.124™ (2.91) 0.083 (1.37)
INC4 - 0.221" (3.94) 0.111 (1.39) - 0.237"" (4.09) 0.123 (1.50) - 0.188™" (3.53) 0.083 (1.08) - 0.072 (1.48) -0.034 (-0.50)
INC5 - 0.148" (1.80) 0.078 (0.67) - 0.227"" (2.68) 0.050 (0.43) - 0.153" (2.02) 0.040 (0.38) - -0.007 (-0.10) -0.125 (-1.27)
PRV NO YES YES NO YES YES NO YES YES NO YES YES

HFE 1 -3.587"" (-143.83)  -2.164™" (-16.91)  -2.198""(-13.92)  -4.553""(-130.37) -3.135""(-22.46)  -3.121""(-17.94)  —4.602"" (-134.18)  -3.208"" (-24.06) = -3.111""(-19.01)  -3.586" (-153.79)  -2.382"" (-21.37) = -2.541™" (-18.04)
Constant cutl

HFE 2 -3.327"" (-147.80)  -1.880"" (-14.71)  -1.827""(-11.59)  -4.134"" (-142.73)  -2.667""(-19.32) = -2.658"" (-15.54) = —4.073""(-150.31) -2.636""(-20.07) = -2.599"" (-16.09) = -3.194"" (-160.21) -1.961"" (-17.67) = -2.056™" (-14.71)
Constant cut2

HiFE 3 -3.023™ (-150.21)  -1.519""(-11.90)  -1.451""(-9.22) -3.512"" (-152.55)  -1.988™" (-14.55) = -2.002"" (-11.90) = -3.330"" (-160.45)  -1.843""(-14.22)  -1.896"" (~11.95) -2.580"" (-155.47)  -1.321"" (-11.91)  -1.397"" (~10.04)

Constant cut3




SR, TRERI, Mg, W, XIEiE, BU7 S B, BRER, B TR S I A O B AR S 2R BR B e R i A R AR BRI R, AR 2 REME, 2020, 28 (5):630-643.
http://www.biodiversity-science.net/CN/10.17520/biods.2020134

T2 SRR T R T IR EE R ESTUN A B A S o) SR B\ Ez SNR IR B B AR
S Ban on wildlife meat markets and restaurants Ban on wildlife eating on consumers Ban on wildlife and wildlife product trade Ban commercial exhibition of wild animals outside zoos
Variables Model | Model I Model-IPW Model | Model I Model-1IPW Model | Model I Model-IPW Model | Model I Model-1IPW
HiFE 4 -2.233"" (-136.09)  -0.667"" (-5.25) -0.741"" (-4.73) -2.454™ (-137.44)  -0.877"" (-6.48) -1.061"" (-6.38) -2.248™" (-137.31)  -0.730™" (-5.69) -0.914™ (-5.83) -1.860"" (-131.24)  -0.568™" (-5.13) -0.706™" (-5.10)
Constant cut4
FEA 76,107 54,454 54,454 76,107 54,454 54,454 76,061 54,449 54,449 76,083 54,453 54,453
Observations
HERTF 0.00873 0.0425 0.0365 0.0131 0.0552 0.0413 0.0130 0.0541 0.0399 0.00698 0.0330 0.0267
Pseudo R?
AL -35,470 -24,735 -33,619 -31,223 -22,062 -29,045 -36,558 -26,011 -31,312 -47,400 -33,601 -40,879
Loglikelihood

BISE M ENER N RY 5 OVREZETHE, — R RBAL TR, RS XWEL *** P <0.01,**P<005*P<0.1.
Coefficients for provincial dummies not reported; Robust Z-statistics in parentheses; “~” means the variable is not included. See Table 1 for the definition of variables. *** P < 0.01, ** P < 0.05, * P <0.1.
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Assessment of current trade of exotic petson theinternet in China

Yunrui Ji*?, YeLi*?, Fang Liu™?, Digiang Li**

1 Ingtitute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Beijing 100091

2 Key Laboratory of Biodiversity Conservation, Sate Forestry and Grassland Administration, Beijing 100091

Abstract: In order to investigate the trade of exotic pets in China, two 6-week surveys were conducted
separately in 2018 and 2019 to analyze the type, volume, and price for sale of exotic pets on four online
platforms (Pachongwang app, Zhuanzhuan app, Wechat and Huicongwang). A total of 111 exotic species
were recorded across 4 classes, 8 orders, 44 families, and 94 genera—including 94 species (84%, n=111) in
Reptilia, 12 species (11%) in Amphibia, 3 species (3%) in Aves, and 2 species (2%) in Mammalia.
Twenty-seven species of exotic pets (24%) were listed as threatened species by IUCN Red List and 45
species (41%) were listed in the CITES Appendix. The number of trade eventsfor 77% of species were fewer
than six during the survey. Prices of 58% of species were lower than 1,000 yuan per individual. We propose
reforms to the current regulation of the online animal and exotic pet trade given the concerning findings of
this study.

Key words: exotic pets; animal trade; | nternet; management measures

b Lk, BYEE AN SCALH) —#7r(Bush & Tella, 2008; Su et al, 2016; Lockwood, 2017) A1t
et a, 2014). FEEEIRETHIRBMATIG LN FHYERME G914 7% (Harkins et al, 2014) %% 7] f .
T, AATTXS 5840 () 34 6 R b 22 AR AL RO A 4L, I A B PO [ PR e e B L B M 4 v,
TR 22 (1 7Rt NPT 35 (B 25 4%, 2017). BF- & A sI R 5 N EE & . EERZT
RV T R T ZIRNDR G W EERS) jz — RS (FAW) 20054 K& AT K180 K 245 52 55 ik
(Moorhouse et al, 2017). KERIIPRYIFIR AL Hhdath, eBaySRfE4 A o Ml b A E SRS . M &
B EYI A K 45(Annorbah et al, 2016; She-  ZEEF A S5 5 (Siriwat & Nijman, 2018). il L 4E,
pherd et a, 2016), &£ SESNRYIFI IR (Carrete  Zh W W4 48 52 5 36 WAL G816 HL T 7 45 °F 5 (eBay

ek H #: 2019-12-07; £252 H 3: 2020-05-24
BEEIH:  E AR =T 5 BRI & 49l 2% 27 (169160004000180004)
* J@iIfE# Author for correspondence. E-mail: lidig@sina.com



%540 = H A JRIE RS- G SR B 5 i 2 645

Amazon%E) Y & B 4L 22 AR F & (Instagram. Face-
bookZ%)(Siriwat et al, 2019). [ P iEw & I G
M BAE . PRFEEM LT S AR AR ST 5 (0%
2, 2013)  AE I RADFIIN LS 52 55 2 IR A2 P F
HIAESE, Bhik )44 (Derraik & Phillips, 2010). K
2576 ERIEN R D Bkt e, B T AR
JZ(Sung & Fong, 2018). Jylinas 2% 54 51 5 i
At AT T AR 25 B0 5 G B R AR .

EAN T W& B R g it s 2, @
FEn #L2% (Harrison et al, 2016; Siriwat & Nijman,
2018). €472 (Jensen et al, 2019). &2 (Martinet dl,
2018) . T 5 T2 5 2 Wi 9t F B P e Sk T
3% £ (Cheung & Dudgeon, 2006; Gong et al, 2006,
2009; #4545, 2017; FA#4F, 2018). it G Al
P53 O R A (RE /N 45, 2017, 24645, 2018)%%,
MM 25 & LRI R 5 &R >, EEHT T
KNS A A (Sung & Fong, 2018; Ye et d,
2020), /D IHAMRBEENPII A B 1E DL ik, AL
XTI & AR VIR Gy RS FURE, Ak ide
ATIE RIS AT, LA i e BI04 38 20 71k
Fh 28 52 5 B i ISR HER AR

1 A=A

IEFAN B REBHIMN L&, BITE%E M apps
el app. IS (A A5 A E B ) (https://www.hc360.
com/). XX JUANF G #7210 % A6 E 1R 2, 1
YN [7] 920184911 H M20194E3-5H . A% %
M- & ERTESZ RSN RN, FEA P,
e4r35. AL, AA VNN R LT &,
i 6 I e Ak A BB S5 R, RATRRIL SR R K
AW [a] PFh AR ANAR . PRI R I T 45
GHRENFABIB A IEERAER, HEETT

RL WERZFHIKEDRIFE
Tablel Typesof the exotic pets that traded on the internet

VEBRE DM, RS2 AR AR R S R S TRk AT
Fext, s AT Nt o O T ik E R 3R,
WA R e S S BR AT W FR . FrEf E
FESZM IS KANEE R, @ b B RS
B, 5 R R A .

PR SCB S (R ARTCAT S 4 %)
(BUR%EEE, 1993), (HER F R REE) (o
IV, 2008), (tHFHALBI4 M) (FEFASE, 2001)
A (RS 28 R S0 da ) (63, 2002), MY
PRGBS FH WL B BB, M2 KRR
41 21 Species 2000 & 1TIS Catalogue of Life (Roskov
et al, 2019); RIS (W fe B A= Sl a4 P [ B
A5 Y1) (CITES, 2019), Pt f655 2 #E1IUCN
PEYIF L4 5% (IUCN, 2017).

2.1 SMSREMIRIAIFPLER
AU EIAC K BISNR IV LLLRN, F8 T4

8H 44%194)& (1), HAEITHNIH 31K} 78)E 947,

RS EI84%,; FIMELH2 H ORILUE 128k, (H4Fh
SEI11%; 1 H 2RI3E3RN, YR e 3%,
HFLAN2 H 2RI 2J&@ 280, HPFh S E12% (£ 1).
22 INREYIRZ IR

W S & R Y R S B o SR A
Whzh s e, BRI A SR #8325 B iR Bek bt
TR T BRI, B E &5y a2 < 6%
6-10%%. 10-20%%. >20%. AR TR, E5E
BEHUL T 6 MILA86H, (54 BB 77%;
61025 A110-202% 1143 1|45 15F(14%) R 7F4(6%); > 20
I A 3F(3%), 43 il 2 FE i (Pogona vitticeps)
2 &l (Iguana iguana). B ¥ 2 iifi (Ctenosaura
similis) (#£2).

4 Class H Order B%C Number of family  J&%t Number of genus ~ ##% Number of species (%)
€744 Reptilia fiZH Crocodylia 1 1 1(1)
fa¥s H Testudines 6 26 29 (26)
A% H Squamata 24 51 64 (57)
PitiZd Amphibia JTREH Anura 8 10 11 (10)
f)RH Caudata 1 1 1(1)
99 Aves I H Pdttaciformes 2 3 3(3)
AL Mammalia Wik H Rodentia 1 1 1(1)
4% H Diprotodontia 1 1 1(1)
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w2 INREVIN LR 5 IR
Table2 Volumesof exotic petstraded on the internet

[EEHEESS S8 EULL BV CITESHRIAIN#1%L Number

Number of trade Number of  of species of CITESAppendix |
events species (%) and Il (%)

<6 86 (77) 30(71)

6-10 15 (14) 7(17)

10-20 7 (6) 3(7)

> 20 3(3) 2(5)

R3 INREHM LR
Table 3 The prices for sale of the exotic pets traded on the
internet

ik LULRIE CITESH IR #5745
Price (RMB yuan) Number of  Number of species of CITES
species (%)  Appendix | and |1 (%)

< 1,000 50 (58) 16 (38)
1,000-5,000 30(35) 12 (29)
5,000-10,000 4(5) 2(5)
> 10,000 2(2 1(2

23 ISRERZIMNIE

R B WAL FR R, 86 MR AR5 &,
IR 7%, 25N FR R DA AR B AR AR
+-5,0007C 1 F0 A 80FF, A M Ak (E B R E
93%. i #%1vF-5,000-10,0007¢ (F4 M Fh i, H24
CITESH s, BI TUR 4 NI%SRE (Ara macao) il B
Wi (Varanus cumingi); 4% =T 10,0007% 1 24 F
H, HLIANCITESH s FH, B0 & i fL(Astrochelys
yniphora) (#3).
24 SMREMRIIREFR

AP B F b, A 27F I UCNAL
BAFHNZ IR, YR EEUN24% (£4). H
R TR S NI fE(CR), 43712 32 % #2(Crocodylus
siamensis). % # i 411 R i (Ctenosaura bakeri) . %4
A (Mauremys annamensis). &£ i (Astrochelys
radiata) . i Fii 6. 4f i1 & £A.(Geochel one platynota) .
U] o £ (Manouria emys); 676k 41 9 3 & (EN),
73 )2 A K B8 3t (Psittacus erithacus) « f& L 2 F #i
JFE Ui (Ctenosaura palearis). L% i (C. quinque-
carinata) . W & B i (Cyclura lewis). A BL/K
(Clemmys guttata). 7K #(Glyptemys insculpta) .

EARVHE S, WHNCITESH *HIYFILH
457, LIRS E41% (5). H BRI A
10Fh, il B S, . Ok, WE
Fiife. Zifo 2 fa. 1 fi(Geochelone elegans).

R4 MBI FINREMHIUCNIBIHI B EREF
Table 4 IUCN Red List of Endangered Species category of
the exotic pets traded on the internet

IUCNZL 847 5% L

IUCN Red List Number of species %
& Critically Endangered 7 6

Wif& Endangered 6 5

5 & Vulnerable 14 13
i f& Near Threatened 5 5

Jf& Least Concern 69 62
AVFA Not Evaluated 10 9

Ak Total 111

=5 WERZINREVHICITEM SRR & EANTEIER
TREE A

Table5 The exatic pets traded on the internet that are listed in
CITESAppendix and their captive breeding origin

CITESH} 3% LU Pl 5= S AE A T

CITES Appendix Number of Number of species bred
species (%) in captivity (%)

| 10 (9) 10 (100)

I 32(29) 12 (38)

Il 313 2(67)

RIS Not 66 (59)

included in appendix

MK BERS . WA BRI . RS RIESRE . ENREE R
¥ fa(Pangshura tecta). BSIAFIA 328, BLFER
3] it #8,(Centrochelys sulcata). 344 . (Stigmoch-
elyspardalis). ERigF(Python regius). S ERMI%E. A
R 3 AT CITESHE sl e, 24%h(53%) A
75 BHE LI S (576 1)

31 MEZFEINREMR SRR

H5EAZ AT N1 R 5 AL R
B4, 2007) ML, ARUCHE RS H A Y
HYFh, 40y 751l Kk 28Rs (Psittacula eupatria) . ABH
HE 2 59 (Aratinga. solstitialis). Bt i & 4 (Taeniop-
ygia guttata)ss, {HIIN T A 6% H M. X BRHL
TN G RBA G NES, MEFa K2
B PR Y, XEALK BN R T
RN TGS RIGR AR AN Zy Rt 75 i 1) e
H A % 5P Fh, X KRR 4T & Ak
VIR G T, L THIR G MBS RESE,
2017) ) At b, AR UIE AN T 10R B IUCN 1
W fes AN & (CRIEN) I M AN 7R CL TESE SR 14
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ERM T 6 O & ARG R Sh Y H 5 1 =
BV, N5 EE BRI 2 & A O

SEE T BV LG BB S, BE
BRT55 125 A eh, A 14750 K4 #% 4K T+ 1,000
JG, X BIRMILET & EANSR BV 5 FAR R
I T-1,0007C P . H A5 B IFHECITESHIN I
S RN PRy 0 A e 3 A7 3080, v 5296 () 7 45 AIK T
1,0007¢. & KA, &K T-1,0007c KR A
SERNAGBOK RN 90 JB 2 ORGP Fh, & BRER 1T 8
IRIRE I35 73 0 M R e 5 R M 0

A VR A L S 3 45 5 CITESEHY 3% 9 F .
CITESR N | TR LBy A ShE A A2 i T
bR 52 2 1138 23 B F R R AT 1, HE B0
FETE MRS A8 R AR i E PR 5 o 4k
FRWIAG A 1) B AR S8 A N SN A 7 K
PV E IS E - A AT TN TEE . XA e
FME R A BN T2 5 5 240 BB CITESHE 47,
FRAE (Ao N B AN [ B A SR 4792 ) R E, 7
FNAHBEOVFATIE . N T E VFnlUESEAH OGUE A,
MEF AR T BT TR -AR IR, L bR
WHEFURI . BT M2E SRR R R, TR
T 38 5 SE AP AN TR SRR, (HAT 28 32 SOR SR (LM
FIEREE R, TR HREIRE L. ARIHERIT
CITESHf kM, 24504 PEl 77 58 i D i 2491 (Pt
1), EFE CE T DU A R b 5 11 5% I B
1 E% i )2 i (Ctenosaura. bakeri). H % 5 (Macroc-
helys temminckii) 55 (Stephen et al, 2011, # #Fi&,
2016), X LeWFh B K B B AN AT R EUR . (HE
BEARA IR, KB B AMR AT RPN .
32 MEFEINEEMRZERNELERSE

eV H Gy ot 2RI NAZ 1) B R AT
—(Hou et a, 2006). HHI A —LsbRYIFERE
TR T NAZFEE, o 3R R AR A i) AR A7 R 3 i
TRy, 5 B S 41 B A (Trachemys scripta elegans)
A12Fig: (Lithobates catesbeianus) . 21 F- £ 1) 258 fig
Mo, HIREZ Mg K AN S ES, M52
A A BRI A A7 (BRIP4, 2018). ARl
MNARZIRIE TR IX I8, vl 565 8 A A& 7
L2 A EEREA LML, B ey
I O B IUCN F1 g it 5t 1 5 £ I 1 10074 41 Sk A
12¥%h(Cadi & Joly, 2004; Hou et &, 2006).

B 1 EIR NI NAR A, B2 KT E AR

PR IEAE SN TR E T30 00 TS R 1R S I SR #10
A BN NAZ PR EIE SR, BT R 2 56 (Semen-
telli et al, 2008). i & A F(Krysko et al, 2003;
Townsend et al, 2005). 34+l 52 (Moss et a, 2018)
577 O HNAZ XSG B T 450 SRR B
Fiyo EINMTIA BRI & b, BEA R 5 NP
EXL P4 B AU (Schinus terebinthifolius) 7 i B 55 &,
IEF K2 ZHE M) H i (Jackson & Jackson, 2007). #}
BFN 570 388 0ok 2 2 A (1 7 Y T P £ S Rl A 3
] 8 A7 7E AR N AZ Pk () RS 4% =3 (Reed, 2005)
TR Ay 41k 800 ) SRl i R 1, LB TE fa H AR 2
Mo AR FEMIAAL S35 M AL 25 2 BRI AE S 1P
R R, 14 N0 R r= A4 B (Derraik &
Phillips, 2010; Keller et al, 2011). ) 1] I 1 B i 3
TRV W), BLERTA N YD TR B 9

i A 3%-5% 5 1% Al AR FE A 5% (Woodward et a,

1997). VFZ WIfiZh 0 K k22 o WA BT, XA
KHEWLENfEE (Hou et al, 2006). H A, B3A %<
T-IEA R S U SRR BRI 7E T [ R R
BISR AR ) JRUTSG: DAl o

TR B T R 2 B B BRI Fh Z R, &
FRIEEBR 5 ™ B R0 T RS ) AE SR b 1
FFHUE . Bakerds(2013) & ¥ 2006—20114F 2 1] )k &
(026 T~ BF AL 3 W) 52 B I A s ASCHR, e v 200652 K
HAEDYNE R BB THARTR R EIREM
630, AR T R T R 5 R A R A
ANCITESH % sl ¥ 8 352, (AR AR D g i
BN TR FRFE ] . ARSECITESA 27T LLA A
Sy I (i %9 65 |, 3185 £0155) (Cheung & Dudgeon,
2006; 445, 2017, F1@4F, 2018). fEIR1E NV
PRI G 250 Tl I AR AR o K, T ELSEAE AN Wy
TR, XX REREFA BRI EAT A T ORI
(Mendiratta et a, 2017). H1E L5 5 A K
L, e E R A R 5 15T S, A 15582
1 9 ) H 85 ) (Cheung & Dudgeon, 2006). 54 7
ZiEFHT K E WSS E0E, 4 H s CITESH
SR G IO 1) %25 2 —(Fogell et al, 2018). 3l
AR PN A B RGKHH DORAE B A K 23R, T
BRI 28R 5, FLAE v AR AP A= A
/1> (Bush et al, 2014), B AL BRI 52 T 14 R
(Martin et a, 2018) .
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EMANE TR

BV X 457 & B W) R 5 AT R R AT
VA, [H I RLEE S T B AEVE B 5 A R,
BURTEA % WK FHIHLI . RIAIHLENZ
AT 2 75 6 AE, FeTH TAE N sy R4 =i
TV o FTEMZ-F & R B R R K
N TEREEERR, SC a5 F i S AR 230 )
GG IR, FAE BT EIRAOGERT], R
HARER B P o ERAEMN & B4 Rl
EOUR, 0RO IRTE, SIS IR . EL
FEIITREPAT (hE N RILANE B AL 5 ) R
) R (PR AR SR A AR, R
[ 5% & SRR FICITESIH SRl A . 404K 3)
VISR Ty A R e e, A2 SR . ia%
(PUId) S 2 NIRRT IR, ML ER i, S
A, AFLA 25T & AR R BAT N .
332 MEINSRUMEERERR, REIFMFINE
IR A X ERA P EE S RGN

BV G GBI RPN R EERGTZ
—(Hulme et a, 2008) . X LL4PRAIF I H 5 AL
o 2RI R P I A A7, R EAES RS
HEBER M. P, U301 SR
WA, RGEFIVPLSMRYIF o EH A RR R
Wi, o~ Af )RR A NR KR RS R Rl 4 5%
FEMMITNEEHILER, NRESSRYFINR F
PERR AR BRCIRIL. RRIEHE L 7% E,
TR A AR S I R R o FEARIEAH
FEEEM, MR, . B, BN TN
MR FIBEAT AR IR, W TR IAT N, TR
R T P A A
333 MAREEHE, EALKBIARFRIFKT

25T & EAAE REAN NEF IR M T
TS, FEIRFESLMILE, U A A WG TR A P
AR AE S EN RS Z T . BV ST
580G T WG AR 3 BN W0 FD SR SR AP I B AR 08 AR
SR R TAE, WIS IER UM, BSART
fige- WAL fes BT AR B RN A1 Sk W R 51 5 T R R 1) Ak R
)RR AR 25 R, 32 A AR ISR B =, b
T 3% Y A ZN MRS SRR AE R D IIAT . MEAh,
HEUE VR 2R NSRS A (S R

MNZEEA SRR E TAE.
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Appendix 1  List of species of exotic pets traded on the internet
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