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Abstract: To study the seasonal activity pattern and regional heterogeneity distribution of the giant panda

(Ailuropoda melanoleuca), we installed 130 infrared cameras alongside 57 transects at 1200-2500m above sea

level in Foping National Nature Reserve, Shaanxi Province, from Jan 2015 to Dec 2017. The infrared cameras

operated effectively for 100 685 days and took 1 831 effective pictures of giant pandas. Then we classified the

pictures and the cameras’ working time according to bamboo-forest types and conservation-station locations

to determine their seasonal spatial distribution and activity patterns. The results showed that: (1) Giant pandas

were most active in spring, then in winter. The relative abundance indexes in Bashania fargesii forest and

Fargesia ginlingensis forest, were respectively 2.89 and 3.72 in spring, and 2.95 and 2.74 in winter. The

relative abundance index was highest in Bashania fargesii forest and Fargesia ginlingensis forest, and it

means an activity peak of giant panda at March. The relative abundance index of giant pandas in B. fargesii

forest was higher than that of F. ginlingensis forest in Nov, Dec and Jan, and lower in the remaining months.

(2) Giant pandas existed in every conservation station, yet showed seasonal distribution differences.

Sanguanmiao and Xihe stations, with the highest relative abundance indexes, caught their activity throughout

the year. Giant pandas were primarily active in spring and winter at Daguping, Yueba and Longtanzi stations

at a lower altitude; they were active in summer at Liangfenya station at a higher altitude, which is primarily

covered with F. ginlingensis forest. (3) Human disturbance, showing some discrepancy between conservation

stations, mainly included gathering, herding, travelling, domestic dog activity and monitoring. Though mostly

sporadic, it affected the activities and distribution of giant pandas. This study has comprehensively

investigated the seasonal dynamics and regional distribution of giant pandas in Foping National Nature

Reserve. Its findings will provide valid reference for future conservation and management of giant pandas.
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RE 2017)

KEEME T EIEHEM S 1, BRI
K BE M 4 A KHR 4 A 3 R & Il R AT
(Bashania fargesii) (9 H &% 46 H), {X{E
B (6 £ 8 ) fHEHIER SRR IL T
1 (Fargesia ginlingensis) Ak i £ §i 4717 44
A (78R4 1994, &A% 2001, Nie
et al. 2015). KEEMX P ML HE LIRS 5]
A AR BB RN, CRITIX AT
T BN IS B T PR DA 2 2 R X 3
PEZESE, IR 2 AR 2 5 K RERE AT I
X 1 2 55 (Zhang et al. 2014), — H PLRXS T
X T AR DX I (1) A 2 S R = B
YU AT, ARSI &S 3 4 R G A (R
PIX AT LLAMENL, SRR REA == P AN
X3 2 A I VEAAR L, s B e AR
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1 HARFE

1.1 BRI

Tt 7t R 7 T Bk 6 22 0% v B i 7 1) e v £
FEE R HARMEY X (107° 417 ~ 107°55" E,
33°33' ~33°46' N) , &KL 980 m, =i
#2904 m, M 292.40 km®, ZRME %
98.5%.

BIF 5 DX 3P R B () = B P o B AR AT A
ZIETAT . ELARYT EEAKIEWER 1 000 ~
1 900 m F LG Ll X P ¥ - ] R R At g -V
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FRA BRI (Nie et al. 2015) . FI&
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IEHE R SR XK B ZR IS F7 7 . 4K 1 800 ~
1 900 m & L ILIARATHRANZZ 04 J 47T WA IR 43 2%
KO (ZEM™ RS 1993, Weietal. 2015)
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S G (B D o AL B R K REA
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ZLANENL, TBIEEFE 500 m PA_L. e 3R H
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LR R E AR YT MR A % 96 &5 #EHR 1900 m
DA EIZRIE ST AR AT 34 &

ZLAMENLAE RN 8 ~ 16 G I SD R, #
BRI , filoR 5 e 3 KR A
RIGHAE 15 ~ 20 s, [HF@fmA A 0 s, 45K
24h IR, MBAEE 12 M, WS E 1080 p.
Bt R A 12 5 5 S ik T s i, 45 3
4 AN H B e — Uk L TG RS
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Fig.1 Camera-trapping stations in Foping National Nature Reserve
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Fig.2 Monthly variation of relative abundance index

of giant pandas in different types of bamboo forests
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X N K REREAS R H o FHZE 5 AR 2 2 (& 3,
® D o GRER, KREMERY X EANRY
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Fig. 3 The relative abundance index of giant pandas

in the six protection stations varied with months
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=OKFEEFE GR D o KEFE EBIRE
B FIREAR, KRR R P E B R4
F2AFETES, B 2 DT IBRA 3R
BIHIESEAR EIEKE 3 ANFATE K
s, HENEAT T e A RS
KEEMTE . WXL, AR %
W HFATAR, KREM 1 AR E M 3 ML
CEZI

K1 ARAZFET 6 MRIPURREBAN L EETEZL
Table 1 The relative abundance index of giant

pandas in 6 protection stations varied seasonally

= T HZ R A=

Season Spring  Summer Autumn  Winter
PG Xihe 4.14 0.32 1.29 3.69
=HJi Sanguanmiao  3.70 0.15 1.31 3.64
KFi#¥ Daguping 0.35 0.00 0.00 0.40
I Yueba 0.40 0.00 0.20 0.32
XA LangFengya  0.10 0.24 0.08 0.00
Je# ¥ Longtanzi 0.00 0.00 0.00 0.45

2.3 NATIRANG S M 2= 74 % K RE M 4 A
iap=2c]

X 2015 5 2017 FEIES: 3 F 4R vk
X A L AMEALAR 3R B A R T H0E sl kT
AR FAEHL TAE H SR BT St 04T,
THE S ARGl 58 X AN B TS 3 A X 2
FEFRE (R 2) o SR KIL, ANANTHIESIE
BAFEREE U RIE. KRGS I 5
Fh2RA, =FH. EHL KRR T 4 A
RIS EEX WARER RS T, FENRE
T3, HES%, AREEZ), ERD. Bk

TR R EER/RTEORY X St 1)
S Rtigg), FEEFRETFMED, K&
b, TR, HRIFEES T3 2
RAE=ERAERAEE, NAED, =8
TSR BE A, 1 U AHE T 475 B o B R
WEINEENAE 6 MEF Sk KA, KRR
i H SR AR TAE#FEARREE, o35
K, HI/ENRESE — ek, TIFEE
BN FRAEZT . KA R & 3
HIEBNERIE, JGUA =B AR I R RS
B AINE . FRIN XA RELFR, WK RE
WIS YR A E— B R T

KAETFE UM F 3 MR R FE X
BT BE SRR X R AR 4R S5 b s 1 I
X, AR PR R AR TR 3 A
ITER, FAAERERSEERACR L, &
1 119 4% Wk BRAE I A, A, 50
AR & GEES), TR 3 ANMRIFBiFE X
PRI X IE R MR E & 2%, 5=FH .
PEIRFI R 3 AN ORIl 1 S5 AR S AR AE S R
SRR 22 5, B KRB B A E 22 57
PEo R REA AR Hh o0 Al LE I AR A2 7
ATETF PRI PRI =B Je R U 5 ah bk A
BRYG R, MEEI. KM EEFRHKE
G RG T AME TR BN

3 i

KT R RI, KEERIESE T80 5
AR, Hoh 3 H R KRERE S B, it
B T 2 B L AT MR R 22 IS Tk, 204
WL B RE A A X 22 B H A B B

K2 6 MRIPEAARFRTIRE R IEERA

Table. 2 Different interference types and their intensity changes in 6 protection stations

Tt 247! Disturbance type

PG Xihe = F i Sanguanmiao K73 Daguping %l Yueba X4 Liangfengya ¥ Longtanzi

K#E Collection 0.00 0.05
JHL Graze 0.01 0.00
WIFEFE R Free-ranging dog 0.01 0.42
JiElH# Tourist 0.02 0.19

5 Monitor 2.28 2.45

0.05 0.18 0.00 0.05
0.23 0.22 0.00 0.00
0.35 0.00 0.05 0.00
0.00 0.00 0.82 0.00
1.61 1.41 1.92 1.17
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PAENIX 5 KB IR IEACEAT NAR, &
T2 & 4 HRFIE KB RIGAZET,
UEIN EEPEANMA S T A58 B S B se 4 6e 71, A%
FRiCHR B SN (Zhou et al. 2019) . K
(BT AP R 7 R B, TEREAS K BB B AC
BCH R A, D0 2 88 3 ROKRERE, 20 6 Bk
7 RKREMS 54 B0, WMAEERS: S &
20 RARATE (FEHEE 2004) o ARE, ILEE
RIDMEVE R K RER AT 1 28 2 & BT R .
XANZEAT, B K BEA DY b5 0 1 E AR TE R 1
(PR K BB, K REZR I RS B A SRR 103 B
JOAE, PRI LL AN N R B L3R
THABZENT A RREM R R & T EKE,
X AT e KR B A AT T S AR oG . AT
M—E AR E SRR, & KRR
YRR, KAEM L 5 21X L 20 4y 7T LASR
HREIFEASE R (Nie et al. 2015) .
K RETHAK 22 M e i () ZR U 55 7y b A i )
AR 2 LR ATAR, 0 HRTE AN T BB
o E R, BERERERIGE T —FENH,
R ERE WA —FETH, FffKEER
REM AR X 2 JEfe iz b it . ), &b T ETE
FEAF SRS A K BRI A 30 L LR AT R B
EL LR AT RS RIS S AT AR B X 4, KRG
&R AT B F G A 5 B B AR R
BEE — T TR IR AR, A
AT FRIEAER D, B BIR IR SR 2 1
AMRIAISE S, B KBS — 7 THOE I K &3
KeFHRA T EWBEEL, 55— s KR
1T RRPR IR S S5 F (Li et al. 2017,
Zhou et al. 2019) .

AU FLL AN 3 BEAT B 9 1300 ~
2400 m, 55 )L FrA 1 L R AR FI 2R 08 i
Vitke BEFURIL, EAKT 1 900 m [ ILIARAT
A, KEEM AR 2 B 1E 6 2 8 H M &Ik,
X AT e 5 2GR R 1 21T M AT AR G
RHEM 6 Aty RRGEITIRAZET, IR
AiRTE, RIS ELL AR T E E A
SEATHAR, BRI R BE A R ELE R B i

X I ZR U8 i 7T AR PSR B RIS FiAT T N — 4 AR
ik, —HEE 9 AR R A MR IER X 35
ITHE (FEM™HRSSE 1994, W CAHSE 2001, %
& 2012) o BB R BEMG I A SE AT AE B =gk
X3, BRI AR B AT R K RESE AR S 22 B 4R
BARME . SR, BATHILLAMANLIE A 45 R R,
TEZRIEFATAR, KBERGTE 6 2 8 H M AT
2 FEFREIT A BN, A L H A 2 R B,
X AT e 5 2L AMENL SR TR S AR X R 0 i
MR B R DR OC o ARBIFFT, 7R 1 900 m
DAL (R ZR IR FEAT AR AR AT BEZL AN AL 34 356, (E 2
KEBHEREFLEREP 1900 ~2 100 m, EET
2 100 m [ /4R Hh DX A 12 (R 2D/ AE LA R 2D
12 4 5. WFFEIXIAM 1900 ~2 900 m F L [l #R
ERIETT AT X, RERRHELE S
RIXIRLLAMANIAT B 27T, KR E 2=
S 2T A AR LA BERR B B FE AN, HE AR
Wt 98 B 0 2 1E — i FEFE L RE SR K REA 7
HHBLATHEZE 2 100 m B3 5 w1 X 48 2
Esh. TEE IR IS, FRATS InsEsS =
Ll DX R K e B oA S b 1 O

X 6 NEEE LR I 2D AN AL 14T L
BN, ORI A A R e XK RE A
ZEATHN 22 B AR BORT i T HA 4 AR,
H—EUZEEA KRG . — & i AP 2
R IR0 X, HMER AT EARE, K
RERERIAANT Z B ROk, HoA 4 MR
Pkt KM o Am, (ERMEx D, xnf
RE A 5 AN [A) X481 B U5 75 14 AH 5% ( Zhang et al.
2014) o KbdE. EHURDRE - 3 ARG ki
AR, XA EERNE LAY, BT
BEmBK, ANEEGREMEEH, FibKRE
MR ERIER AT AR, K
A AR HA B B R R 1 B = B R TEAC
B HREELRA R R, EENRIRH
PIpk, R KR JE ML, [R5 2= KRR AR X
Z FERRBUR S -

RAEFTRUAR S NS B T Hexd K REA s
eSS —ERRE . ITITAEITARH
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FEBRHIRREM R BT HHE, M52 KREM
LA S E TR R M EBRIR, 5 BRI
NERRERE, R B B AR A
HI AR, KR et X E AL
HE, XM A P E S AT, N
KA RIS RS . [N, BFRIEA
=B AR PR X A R R BT R KRS
3, MFERERMUSHE/ NS A1), Enl
REWE 35 5 8 AL e BF AE 3 (Jin et al.
2017) , B4 5LERYE B B EAR.
ZLAMBNLEA N K BERG S5 5 AR S R T
TEFRAE T B0, AIAE{UCN 2015 222017
GE 3RS, BRI A KR AR
ANAAHA, MR BRI AN A
W AR 2R, JE HHERATT S ORI U TH RN
AISZHREIIRE, (X — A2 W Re s K AT R,
AW ghses. R, RADESHE—S AT
ZRUA TR DX IR REA V5 h 1 S DU i B, YR
TRRFFER I R BEAE B R R B . A IR
T 50 ) RCER SA  BF OR A XM A K e R A 2
AL T H R RS SRR 5%
B BRI E KA SRR X B e
MR SkiRIE. R ST FERORK.
XXZ5 T EINAE, RR. BRAEE
PR T T B A EREEBE Sh Y AT
B 1155 N 5 5l = 1 S N = L O R
Bt N SLERGE T AR S A B E MOl AN
B R ARSI YR S B MR X HE] 4
TR S UL I

Z ¥ X W
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