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Abstract: During the last two decades, infrared-triggered camera-trapping has been widely used in wildlife
and biodiversity research and conservation. In the areas of wildlife ecology research, animal species inven-
tory, biodiversity monitoring and protected area management in China, considerable outputs have been pro-
duced by scientific research and conservation applications based on camera-trapping. This technique has
been successfully used to detect rare or elusive species, conduct biodiversity inventory, study animal behav-
ior, estimate population parameters, and evaluate the effectiveness of protected area management. Along with
the rapid development of modern ecological analysis and modeling tools, camera-trapping will play a more
important role in wildlife research at various levels. Meanwhile, along with improvements in techniques, de-
creasing cost and increasing application interests, camera-trapping will be adopted by more researchers,
wildlife managers and protected areas, and can be used for systematic wildlife monitoring using standard
protocols. Efforts devoted to its future development and applications should focus on establishing systemati-
cally-designed monitoring networks and data-sharing protocols, and developing new analytical approaches
and statistical models specifically based on camera-trapping data.
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TEBF A Wt T ek, £L AL A S 2041 il
R HAAHLIE B A (infrared-triggered camera-trapping)
() 1T Bk, AR B R A 0 A ik 0 48 R (infrared-
triggered photography), J& # 8 4% fii #x v £L SN H AL
FER o ZEATEFHLREA B R 5 557 AR (camera-trapping)
R —2K, TRl LA R % TE TS AN TE S A
PITESL R, B3t A SRS IR A B AR
1% 1 H AR 5 77 (Cutler & Swann, 1999). ZL4MERL
3 B HIAZ O A A LN AL S - AR YR L0 A% Ik A%
TARERBERIASRE], AT DAELLAMENL 7 A sh A
AP (EL). 8, T LHLIMEVEAR IS B
A IAHATLE S 4 B 7% AN IR BRHEZE

ZLAMENLIT T S AR H 2 P o7 X (2R 4 | i
B 25 firh B A AL RE Bk (camera trap), e 52 w] LLIE
W19t 2R 201 22 4], F SRAn S AN d s B AL 3h )
(Sanderson & Trolle, 2005; Kucera & Barrett, 2011).
20t L 90FEARH H LA IS, SR FH AL AME B R AH AL B
B R . B NSRRI 2 A T
/M (Kucera & Barrett, 2011). 2005417 Jim, %
T IEAH R 5 LLAMANE AR S &, A= T —
REDDLLAMENLEE E, RIS BICRIE T, A /1
et 7 HAE ARzt i iR . 20104F 2 )5,
B LT AMENLI 1 Re1S B — 20 5838, it KIE
NBE, BT N T B AR SRR IR I 2R
7, FhEEE S SR A9 T4F (Cutler & Swann,
1999: O’Connell et al., 2011; Zs#)%%, 2013)(KI2A).

ZLAMENLE A AE TR B B A= s ot 7 5 AR 4 o
IR 5 B AMEAR RS, 46 T 201 22090 AX
M, ETE A R o X (L SR Al Harris,
1996)F1 £ 745 1L [X (Pei, 1995; #: 573K, 1998), #iMH T
B A oA AN B AR K B AT . 2002
AR, Li%E(2010b)7E 75 R 3 X (1A 5% 5 AR TR 41X
e A R AL B R, SESEED 2
PERIAR S5 &, DA ST B A RO BRAEAL I R b R
PRI L . B S5, LCAMENLIEARTE B PRk
2 M N T B A SR, DRI L. R
20104 Jm B (R k — 358 K, AH IR I 5 i R
20134 4f S I H PR K (#12B).

A SCE 56 18] AT A AH BIL B R 7R 3R B AR 3h )
e DRI FE AN CR A B R AR () B, SRS AR
PR E N MR K RS, R R E L AMHAL R
Ak — 5 B AT

2%
A #iEh g
wEAEE .
TPt D)
> AT T fERR .
> 1588 T E DM -
B F#hat

Bl #zhX(AS5EHRB)LIMENKE TIEFREREE
(£E: T

Fig. 1 The mechanism of passive (A) and active (B) infra-
red-triggered camera-trapping devices

1 MRASUEEMRER

11 FEIMARFFRALE

21 A1 RH AL B M BE 08 45 2 AR B RR AUl
Hotoridida F T RINE sh sl BeEmDrzh.
H T RTIRE 05 D s B s s =, FRIE VE 2 XY
YA TIEAIATE 2, BEE ORI B
1R 22 i [X B A2 S W) A ) 4H S 93 AT A AR IR S
TR TRk, ZLAMHBLE TR = A 2
EMYMALER € XN AFAES T, W38
(Felis bieti)(Yin et al., 2007). £ & (Panthera tigris
amoyensis)(Tilson et al., 2004). EJSZE(P. t. cor-
betti)(Feng et al., 2008). Z%J(Uncia uncia)("4,
2006). iz %<%J(Panthera pardus orientalis)(Feng et al.,
2011). *JL39(P. p. japonensis) (R KIELE, 2014), If
FH T HIF 50 7 41 3 DA 22 14 %A T M &2 6% (Nycticebus
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E2 202905 K FHILAR 2Bk (A)FIE A (B) Rz FA L1 5ME
HBRRHEF LA R LB (A)SIRELFRIBH
. HiEkIEAWeb of Science™HATIIE X HIBRE. AT
“camera trap”#“camera trapping” B EME R, KitE
FERXRNEIHNFRIHE . RENFRTLEE: £5%,
MMFE, EMSHEMRF, FERZFE, £9F BXF K
F, (ITAFMHALEYZE . EFENPHEXBCEHSHS
FR. B)EAMARLXFZMNFREEHE(RILAKRE, XA
Ea), BERREEEREMMCNKIFCEATIHERE . fE
BATFIR £ ST HEEE . Web of Science™HAT)ie ST HRBEFn{E
ERWE (A LB EGTHI R BAREFATY LHAR
WX, TEESOIMENEARMBIEEXOARRE . S
BE. FAREE. HfERE. BEEES).

Fig. 2 Annual publication of peer-reviewed articles on wild-
life research involving camera-trapping since mid-1990s. (A)
Number of articles published in English globally. Data source:
Web of Science™ database. Searching key words: “camera
trap” and “camera trapping”. Searched area: Ecology, Zoology,
Biodiversity Conservation, Environment Science, Biology,
Ornithology, Forestry, Ethology and Evolution. Articles that are
not related to wildlife are excluded. (B) Number of articles of
research conducted in China (grey for articles published in
English, black for that in Chinese). Data source: CNKI data-
base, Web of Science™ database, and the authors’ collection.
(Only include articles published on peer-reviewed academic
journals, not include the project reports, conference abstracts,
monographs, news reports, educational articles etc. that in-
volving camera trapping)

pygmaeus) F1I& 5 (N. bengalensis) (& 428745, 2013).
AT 4 SR 21 AMH AL B B R Bk T3z S T AR R
DX R izt b [X P 2R ) 22 REVEAR RS 2, AR B4R
P E BT B —, TSI 8 DX Py AR 3 K Y
BRI H & 2R I B0 (0 2 BAE, 2005; X175
%, 2012). WEATEAG, HATHRE & s 24k
FAHLATIC S B E i 100, 1526 £ 1505
(R B 1 Ji B A W) 2 B 1 21 AN AL IS U 55 Y1 1F
PR TTR, 2014), AR Tis A 4ME
WL A 2 15 SR HAT M S AR IS BRI AR 3
1.2 T AEMR

LT AN HLBE S 72 BT 4024 hAS [] b7 Hh 355 452 T A,
DR M TE B A S AT R iR, Bl B R VT AS A2
(Li et al., 2010a; & F 3%, 2013). /MR AR
(Chen et al., 2009)F14 B (4 M & &, 2011; &4
FEAE, 2012)%5 Z PP AN E B AR AT ) /A 3%
FEL R 52 N 10 B PN S0 4T AN MLIE S B AR 5
FOA B 75 30 5 P AR ST T SRR %, T4k
AEATLIRT R R 40 55 2 mT o o B A AR (135 2 528 P 4
K (relative activity index, RAI), MifiiEAs HFr4fh
) & Bl 5 B A G 3 5 (3 W & 45, 2011). FIH
CLAMANLAEFR IR B, I v B AR B L 34
(I ZJLFE(P. t. altaica) iz £ 39) 4 bRic 47 N (D
FIR, NASR). BeAh, ZDAMHBLEH R e 75
PRI AR ES RE T REM TR ER
KRN & 2SN Y2 5] (Wang et al., 2012; Huang et
al., 2014), idEiE R L HEFEC RISk
FRIEATA(L et al., 2013), ic A0 IR /R 4 ldk
B A2 Bl et T KR B ) R (R AR 4%, 2014), id
SR EAT N (E S, 2014; %%, 2014).
1.3 FRREESHME
131 MEYEREE

fili BB W) Fh A ) B R R LD AL R
N AR . X T RE AR T S A R AR AT A
AR B, £L AN AHATL IR B ) 1 25 2048 v] BAAE
“Fric—HE i "B 7 (Mark-Recapture Model i Capture-
Recapture Model) ) BRISHEZE T, 8 H % FH 04 4>
B A (1 InMARK, CAPTURESS) (1) fiti 5 b 4
FR R R /N 25 i (Karanth, 1995; Karanth & Nich-
ols, 1998). /MAIR I AT LAKE T B4 4 B 1) H SRRFAIE,
WA RS Y 4K £ 5 4 (Karanth, 1995;  Jackson
et al., 2006), tHAfLAEET A bmac, 19 dnfm s i B
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2%

bR 9P [ 4% 5 &5 (Carthew & Slater, 1991; Mar-
torello et al., 2001). A, ZLAMHNLIERT 2T HIR
FREGEAT AR sh P S R 2, fEE K
B FH TS 5 (4%, 2006) ARJbpE S KRR
HPIIFEEBUIR . RoyleZ (2009)i8 T & Hi 4% 1] “Fr
0 H 1 457 (Spatially Explicit Capture-Recapture,
SECR), 74 # & 1 AR A AELE AL 5 25 [A]
FEZI R B, 200 R e A s (P E 2R A LR BB A7 o5
BRI B (PIERE, A A% Go A 25 () P o ASE 2L A
R SRR AR A, TR — SRR
(Hierarchical Model), & DU 37 75 2 05 b A5 7Y 4
B B AT BN A, AT SE DR A B H AR
VIR B MR R . ANad, “FRid—EE A AR e % ol
PR Fh R LA IR, KE8 2 B A S A As B
A AR R R AFAE, X DLUE TR A 3T M
ol

LAk, Rowcliffe4%(2008) /& & H— N3k T3
YA BE LIS B A A LR IIAR S B HE SR, i i
BB R B . AL E 7 A Al
A BDAAEHLIC SR () R B AT AR R, R A
g3 Rl i FE AR R U SRS B WA R B A A 4 b
AEMLARIN B R 2R, 20110 ik B H 9T 9 IX 4 P sh A4
PRI PR A S . 25 2 (2013) I SR 4 T
lf 48 S TR 6 AT VT vl T Ll AR R AR S R G 6 28
(2 EHAT T 5. (B2, BT MERENLIZ3)
(T H2 B i 5 IS 0 () B P is Bl X 2 TR A7
TEROR 2 57, 1X— A58 (1) 8 FH 3B A 1R % J=) PR (Foster
& Harmsen, 2012), 8 V)75 Bk i — B8 AP A
BUSKAG V1P 2 R
132 FhEHEXNZE

ity 55 BN TR P B0 R 2 (L0t 22 ) 5 B
(& AL AR A8 B i 1A B 00 2 b A b e
m R, BRI KNI 7. itk
AR Z WA SR A G IR E b, EoNfR, B
NN 2 FEFRARSEbr B2 T3 Z IR . A
Xf 22 B R B T AL B 20T RS B Fe H Oa R A
AN % B 5 #Relative Abundance Index), F PR
RKEVIFEE A B0, IREGE S, R
FREFRCEOR . N 2 FEFR B BUE A e e 4 v 4
X IR HERCER, AN R FR AR 2 B HE H 2 [ i b
RN TR, AR T SRR R E A R Ah
ZL MBS 38 PRk () FA 55 2 ik 25 52 B sh AR 2L

17 R A ST T RZ A (L et al., 2012b).
2 %55 (2014) 3 T L AMENL AR THE T RIS B 3R]
03 A TR B AR A AR B AR N 22 FEFR 4L
UL 90 A7 B 25 sh P R 0 1A 2L R 2 B 2 AR AiE . 1
10 AR & (2014a) 2 H 2L A AH LA 23 1 1 DU )11
HhRE J5 BRI E AR GRS XA o 1L e 2 X (1)
ey TR Yy i PO i
133 HBEE

5 8 #% M (Occupancy Analysis  Model) Hi
Mackenzie%5 (2002, 2006)#2 i, 7T LLE B Fr4 i b
I 3 DX AN B A G B BRI B () 1 0, it 2
RES A, MR AL SR R A H bR b
(R 2% (detection probability), 3 ifi {52 i &
Az R B X s H bR A A . TR LT (R
HOAE RN o B A ) SR N TR EE
HURE ST, LEAMEPLE S BB+ il &R X
MR FE4T 23 BT (Mackenzie et al., 2006). JT4E3k,
TR ok [ A I 70 T 2 R B AR S A0 A L
VHA B 1020 BT (Li et al., 2010a, 2012a; Wang et al.,
2014), P 5 A R0 R IR 26 Ah 4 R R )
iy AR 20 A AH LR 2 B s I T H ) BB RS
#(Li et al., 2012a).
134 FEEAYMERE

T R WA A v, B A TAE R R
o, # T RLg i) s P b =F B2 2L AR it 42 (species ac-
cumulation curve; Li et al., 2012b), & 5B 7 [X
I R E SR B R . I LT AL A A
Hed 1) S CAE R R 4 et T SR 1K) B HURE BT,
AF DRI AE b — B 4 A 0 R Al R R I
SPECRICH2 #% J¥ (http://mbr-pwrc.usgs.gov/ soft-
ware/specrich2.shtml)(Rexstad & Burnham, 1991;
Hines et al., 1999), fii &K BYPHAN ) Vo #t i& 14
Fh=EE(Li et al., 2012b). Li%%(2012b)f# F AR L £
VN EBE SRR XN K SRR 1Y)
PAEEE, I 5146 G010 IR 8 FE e e D B4 247 1%
oo Pt sl R BRAGE H A 4= R T
YA b BRI B F L, T ZL AN AEATL e E A
SRR A S W SN R 2L ML TR R 2
AHEE G, IR A, B i Ak 53 21 X3 1Y)
Ykt . SIS (2014)EVIA GG i 26 A FE A L, 89T 1
BLEBAL KB WIRE TR N W) Bl 3= BE BT 7 () 52> 40 b
WL AR
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135 BEEHIS

WIEAREAL I LLAMENLIR T &, & E A
B 5 Gyt I3, sinr DU K BE S b, 7
TR SR BN A . O’Brein(2010)3 T
o SRR R T 1R B AR S L R F(Wildlife Picture
Index, WPI), & —MNERE KT LSBT A= 374
A AR, LR RE NS X AR T
Sz N I (Ahumada et al., 2013). 7E3RE, &R WA
BT 2LAMENVEAR R S BRSNS I T R 3R, (A
B s AR R, BT SR I R T R X
IR AR W RATIUH, 764 J5 4 PR AR G A%
RRFE, VIEANE N TS EH.
14 E£YZHEMENSRPER
141 RIPXEHIEEN

e E 52 EH SRR X A HAth £R 37 Hb (protected
area) & TR E AW 2 B CR AP 1) B 3, T 0 i
R4 X P A St AT i AR, R R
SRARP X B A 5T 2 — . 76 LK AR 2R i B A= 5
Yo £ EOR Y BUE BN R AR AE S RGE KA
PRI X b, PR S (H I E BRI 2 L) A& 5
[P s R A ) R BB . AT, Z04MH
MU AR IEAE 32 F 1 S R4 [X 85 A6 5h 40 1) il
W 5¢ A0 {547 % 3 of (Martins et al., 2007, Li et al.,
2010b; UMGIE4E, 2012). FEEBEA A RARBMIR
PFIXH, X ARWAGH) 7R Z .
VR 25 (2014) 7E B R 4 Ll A3 (0 98 B, oK
VR HB IR 2L A AL BRI 2 TR A S R G A B AR
YDA J7IE, BTRE BB FIAE BT Lo i
XK B AR R AL S A LUAR 45 MR T L,
AL ING E DS i S N R T e I N E S
BIER, Blanshy Bl BR8] S5 UOF A
FE 2 EE (25 %, 2009; Li et al., 2010a). JEiDK4T
AMEBLIE AR 5L Gl 7L 1R A, T
PR RIE TR . ATE . e o & AR
FRUE I 75 J7 T A ] LAAS B0 AH 2492 FE 19 o5 (L
etal., 2010b, 2012b). [Kik, 7EDY)I. BkPE. K5
O SRR X A R, AL AMHLB AR AE N —Fiosr
BRI T7 3%, SRR N ORGP X I K Hh 28 R A BT A=
IR RG, AMUAE AR XN, EAEW K
FHAR Z AR X VE FE Py, g R i e R Stk
WS R 2% (L et al., 2010b). 5% R4 X 58 341
0 TE7F 4 5 R0 D7 1) 3t 7 1 A7 ML A AR B o (o e 2R 45,

AN NBZR), LAXTELAMH AL A $52 AR AE DR XN 1)
L FH AT BRI o
142 {RIPHEIRRRSOTA

B T BRI X A6, ERER AL Z
T 22 BE ) Ho A A% 97 3 (protected area) 28 Ay, G145
KA HRRAIE . XGRS . 7ERy
A ZLAMHE BB AR B T3 B A2 3 W 53 A 4L
i, I NG B RPN B AR B (B E A
A3 AR AT B B (Wang et al., 2006). {3
i T i A 0 (L et al., 2012a) AR 4 b
ST v B A S W RV TR 22 RE VR RS [R) 8 R 45 1)
(1) 5¢ ¥ 1% (Datta et al., 2008; McShea et al., 2009). £
AR AL AT DL E 8 2 A ) s 3 A [R] B A 2
(19 3 A7 A0 22 FE AR, A AFFRATTRT DASE 1 B8 PP Ay o %
YA DI P BN K B S SRR R AT, (G5
SAPIF RS AL, FI CRA ) ORI AT B0 R
s B B VEH . LiZE(2012a)fd bR AL
ZLAMBALIAE 7 %, W IRE P RH X — R P A4
TR DX IR 37 1)K R B 2R34T T R 48 R EURE AT
WA, SRR, P HL I BRSPS R K o
K Hp R B R A R b 5 A SR 2 O )
SO, K B I T DUE PRl AR AR SR B LR
R B RO HE R ISR . BEE LD AR LA SR 3
H & TAE RN MBI 70 H 38 K, AT DATIIL 3 B
FHARKG R 12
143 RESYZH#MIEN ST

HAT, A a1 DX 3 A4 E M
KR PELLAMHPLIE I MR %, A 5L K2 5 s Ak
#F 52 B (Smithsonian Institution) & 1F [ 2002 4 2 76
7 5 Hh X AR T E AR PR XA ST 1 K A S 2R
IR 2% (25 %, 2009; Li et al., 2010b), Jb5IHE k2
H 2007 4 AT 7E 7R b 3 X S (1 6k K2 RL2h )
Fe FAEP i WP 2% (Feng et al., 2011), o [E Rl
Bt 201145 e 45 & v [ AR AR A2 ) 22 A I ) IR 8¢
(CForBio) f 37 kg (1) 21 A FHATL W Wl 4k 2 (1 v R 45,
2014c), ML R AL AR JE AR R 2 A A BT A
Byt 5t st B 20124F AR R AR . S0 BB A
(103508 73 Mol Jy BARS X S I 2L AL T F 6
X2 5 2R G0 VT I 20 AN AL I 28 4 iy 1 AR
VD2 REME I SRR &, SRR SR, Hh
W 5 2 1) 22 B P IR PP A% R B 7 B 2 £ R 4
IEAE RN
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15 BRI ETRAESHR

BRI R T TS T LL A AL AR B
F 5 I AR — o AEALFE BB AR AE K R
st O T R A S AT 2 _E (Champion, 1927). H
AT, LAMENLEAR T2 2 B Tt S
B FnAE . BRSNS ME S E B R
o E S SRR AR e M — T8 1, AT LI A AN,
A5G Rl — A B A RAG Ak P A R AN
HAFZHEREE, KR IMENEAR GELE %I
PAF) I I I R R 2 —

H E R S IR S SR U3, A
T EE A B ORER 7 A BRI A AS R G2 (Smith et al.,
2008). WEIINMIERES RGN EH, LT 8
MEERI T, EASRGETIEEZME. KM
o [E SRS R R B I — B AR S, H
FEF RSB SATE R REEENE,
xR aeRH D ke . g iEE. LiEiR
Al FELREESET7VE, SR 45 5 B mT S A R A
%At — B AF(E 41 (Riordan, 1998; Karanth, 1988,
1998; HAI R4S, 2013); Jf H. b EARFsh P A4 4
BT Z KA R, XTI A 728 5 S5
ZAWAENR, TR SO R sh )
(R EF SRR Al . BRI, X2 S EUh
BEIEANE. 39 SR ORI SRS i f5 1
HJE [K 2 —(Tilson et al., 2004; Lu et al., 2010). %
LLAMEMLE AR B P R &, R B e E T
I ISR I ARSY S ARILPE #4635 (Neofelis
nebulosa). V¥4t (Catopuma temminckii) i At
(A7 AE 5 23 AT A 2 15 21 R D B (B % 5%, 2006
Feng et al., 2008, 2011; Feng & Jutzeler, 2010; San-
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T EZRAEPE S AR H S HAE YT AT R 1R A

CAZEL A T XA WGy P e B 5N
AP . 7 BOFE JE BhAS . BUBOR/INGE . 4,
AT R ARIE T AR AL PR AE [ () 5B AT A (Wang et
al., 2014). BEAKHIR, HETLIMEPLEA KR
M BB & B 2 A AT NS AL, X DR AR
PN e R DNt i S T K S /A i A == I = 1
] PN BT 7 ) A 2 B v T 52 N SR IR R A A R
W, MFEFEEAES KRG G B A7 ) HAh A
INBROERLEN) B BB SR S, RO POk AL
VAL IR s 2N R EP IR R G S

WA FETT LR R, T LA K R R 1K 7 [H]
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ARk, 3 E— 5 X IR FH 2L AN H LN B AR 3
)38 T R FH A5 4 N T B A8 38 5 BT AR B I 5 e gk
ATV S 5o X 75 0K 6 20 40 3 1) M i 2 B,
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2 380 B A S ) s e VAL DT T, 8 55 (2013) 4E
e AR 1 L B 2K 2 H AR RS XA B LR T A
%, Wang%5(2014) 75 o Bk L dH 20 R iy E X A
bre] P e C o 2 2 BT 2R S T 4 A AL, T A
FEURM T A BRI LR B A S 1) o3 A S iE s G L -

2 RREBDH

21 BN MTTERETE LI IMBNL LN LR
SENBRLZFE
TRAEE WG E bR b, B RGTER LM
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HUE I  28 5 s L 2P S JHR AN — DN R &
J7 (B VA ARZE, 2014b, o). fEE N, HEIC&L ik
25T DX A R 4 T P £ AN AL W B e X 4% 7
bR b, O i T 2R AU N 2% R slis i, 11
1St A2 25 W I ) 48 (TEAM)™ . 3 26 EL A R 20 A AR
HLE 0 0 2% 28 1 M 4 BRORT X 380 4= ) 2 9 1k W
FIREARC IS &, FEERIRAEA 5K Y A
YR B, 78 E R E BR RIS R EE AR
KU R T A BRIER . TEBEER )
WEFCRTRE R 1 B T 20 A AR LR 1) B A W 2 4
P W5 DN PR 1% $ s 4 & 4t CameraData(http://camer-
adata.ioz.ac.cn, T 201349 H &L FF4Riz4T), A St
HEB) 7 3 B A= B4 41 A AL RIE 7 ) 4% 1D T
FOANR (M VA R, 2014c¢). fH 2, H AT iX L 2% 2
[EE 7 Rl AERE . B T A AR
I, fE— R R & 1 8 515 B3 m it
—BRH. A5, SEE I ML AN AL I 2%
Bl WA 2% 2 8] R 2 R R 48— R Ak, et R 2%
Z A, F o R R E A A 1L RS )
Tz
LLAMRPLEARAE BT AL SR 78 (R 5 EE
W — U X BRI T, KA AR AT St
ZBH T REE, SrESEEENERZ AR
TRYTIX L MR R B BT AN i 5 e A S AL BT A
B ZE AR PROE S Fe, Ak 2 A FH B A AN g 2
X IRE T R AHVLIERERRE . SRS
SRTERRRN AT BRI R IR, X
(1) B AT FNVATE 9 3 O 22 TH [ 21 70 AH AL A FH 3 288 73
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ey R T AR IER .
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W7 VE RO 5 A R AR R H R, PR, naE - A
FLA BN AL 2 (B ARSI, HESIAE X4, AN
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JEBY BLo AR bric— Bl AR S T B AR TR
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AR JR BT I M O B B2 — . fEFE N, Si
55 (2014) A2 R S (A NS L) AR I e T80T
T m .
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— I [ BB I PR PR AT R KT, TR FUR% =y S5 B
e ot BT RCR B, U D BRI KB 2 )
TS A7 AR IR) 2 LA (1 SC%, 2014, £ A
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