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Abstract

As a flagship species for global biodiversity conservation, the giant panda (diluropoda melanoleuca)
has been a frontier topic in conservation biology regarding its habitat protection and population
management. This paper systematically reviews relevant research findings both in China and
abroad since 2000. Using methods of literature meta-analysis and comparative analysis, it summa-
rizes studies from six dimensions: habitat evaluation approaches, population dynamics, anthropo-
genic disturbances, impacts of climate change, genetic diversity management, and the construction
of the national park system. Judging from available data, China’s wild giant panda population has
reached 1,864 individuals, with habitat area expanding to 2.58 million hectares, marking remarka-
ble conservation achievements. Nevertheless, giant panda protection still faces practical challenges.
Habitat fragmentation remains severe, isolating local panda populations. Human activities continue
to disturb their living environment, while climate change brings growing risks and uncertainties. In
addition, imperfect conservation management systems also hinder further progress in panda pro-
tection. Giant panda conservation has moved beyond the initial stage focused merely on population
growth, entering a new phase that prioritizes both habitat restoration and population connectivity.
Based on existing research findings and practical conservation demands, this paper proposes that
a nature reserve system with national parks as the main body should be established to build an
ecological corridor network, promote community co-management and genetic management, for-
mulate climate change adaptation plans, and improve the protected area governance system, so as
to provide stronger safeguards for the long-term stable survival and reproduction of giant panda
populations.
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1. 5|8

KAEHMi(Ailuropoda melanoleuca) &I EFFHEMMBEYI T, HEEFIAE X —R R 2. B 20 tHad
60 FARLIK, FECEI R 7 IR E M RREM A, B 7 ULEARY O EARM LR L . 25
VY4 R REA I A (201 1~20 1) Bl o, BF AR KRB M BOR L 1864 1, WIEHHIAR & 258 J5 AL,
AR5 = VR #E(2000~2002) 73 il 9 K 16.8% A1 11.8% [1]. AT, FhE-55 LS Pk &2 2 T8 B K RE A Wi
SEII AR o BIFFEUEHT, RAHUE Ll 5 1)K BB A2 B34 2k 28 15008 29.5%, BIAF A B4 R 89 9 1 P AN AH B S )
BT, PR BT E 2 A [2]. % R KRR 14 R, MEHPRA . Rk AENETIH
1T IR R3]

FRWFFERN], KRR O N “HOR TR BB ) “ PR S AR E A IR B anfar
FEX IR BE B R RY S e W AR BRI E LA R B /ANFR B IR AR, ich,  H AT 7 i B i
HME Ao IR RS L 2 B K R 1 SR el R 4 R0 B R T 4G R U R — ke, R I e g O
R, SRR — SRR AR T, ALLE B4 A AR e A TR R AR AR
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W AF

2. AR *®

AT 585 LN R G P45 I8 (Systematic Review), HAAGIERIIT

(1) SCHRES 2R SR

R HE FEASE: T E XM (CNKI). Web of Science #%0& 4. PubMed. Google Scholar. 2} d]
JEH 2 2000 45 1 A 1 HZ 2025 45 12 A 31 Ho PO R S8 4351y

L (“ORBEZE” OR “KEEMIEHL” ) AND ( “FHEFEIE” OR “WEfk” OR “frZE”
OR “EZAR” OR “BHEZHME” OR “MIE”):

Y (“giant panda” OR “Ailuropoda melanoleuca”) AND (“habitat” OR “population management” OR
“fragmentation” OR “climate change” OR “national park” OR “genetic diversity” OR “microsatellite”).

(2) PN SHEERbRHE

INFRME: © BTFEEBONKRER S HIEAN . FORFEhAS . ANSIEENREMT . AL B, 1k 24
e, BRAREHZ —: @ PARAAEAER . k. SEEREERE: © WA G854 5k
EION: /i

HEERpriE: @ AErhIesoil:; @ SVUHE. BiEiRiE. RS SCE: @ EEARESEE AR WK
SCHR .

(3) Tk IR 5% STk

WIRGHRAS R 1127 R5(CNKI 458 %5, Web of Science 389 %%, PubMed 157 %, Google Scholar 123
Fa)e A2 (n = 312) & B W EY]H BB AR 532 ) 2EMERATTE AN 203
), BREDINIIHTCHR 80 o ESLIEAL b, HE— DR DU ARk e 30 A0SR O BESIIHT
20%E0IE 5 FENIZSURARIENT TR @ WS KL s BREM AT, @ BHREEH st
BARZEEHE R, 30 R0 OS2 E ORI & ik it . W R RSP E AT 7T, 1B A Tl ik R
PG AR BB FE S 18 4% 2 RE 1L 0 T 55

4) M7k

K £ 25 v (thematic synthesis), MPLRSANEESERUE S : MEHPEAN 77k, B 5 aRiE |
R 5. NRIESI T, BB REE. AR . 1R 5 P R AR MR EREATES WY AT
FLE S AL G

3. IRGER
3.1. 2 AR R

B K BE A BB ORI T R B LA A N 32, AR T MR X A AR B B S R I [4]. BREH
B RZE2001) R F RS B R SL(GIS) 53 B H AR RS)iz H T B HARMEY X, #d T “Wik - WE -
B - T - NRIEBN” 2 AV AYS ] BRRITIAE(1999)iE— 0 5] N SoWliEH: S, AR TR M &
PEUT R e K BE A A 58 R B I SRR, RILRA 4.47%ITHAR A 5 il & oK R A= 47 I B2 A o3 A
e RRE6].

1 TAEEE(2006) 78 K AHIS L R B FE 2 T R REE B R R S AR SR i R 8y, [X 55 i
AR SSEbrES, 247 ARSI S8 AS R 5B 2]. &ITEW 2T ESEMR. PEx
ZF(2022)7E K REA [ 58 2 el TR Usk 1Ly - K AHUS By XA R ARSI 4, SO AR 2S5 Hh 5 008, 430 T A “ERas TP
W7 ) CRIASEBMEIER” A7), REVEN FECNRE R TR Z R E. iR, B4
FAEMAN EERIR: — & 2 HE AR BT T IR I B S S RHEC TR A B, AT 7 1E 2 6 20 K RES
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EW SE

IR AR RBRE DR 5 AT X R SRR MM 5 7 R BB, 8 TR L1 55 25 R AT £ 1 DX DA DRt
KIS Rk o AROR T R B v 0 PR R SR T I X M I e, R D3R T B e SR

3.2. SR SEER R

AV S b B A KRB R rh fe O HE 9 25 ) ) . Y [ 22 25(2008) 23 A0 ) 1 b AR X Ui ol — TS 0pg 1Ly oK
ESAT S L RS2 M B i, HBFR B 8. 3% MG B Hb IR, FRIE R “AETEANE " [8]. ZRAE(2021)7EK
A 5 B R O TR B, R TR B e 18 ANBEE, b 10 MR A B EA R 30 X, H
I LA 3R 5 K4 K9], XIBNBI S5 (2015)45 412 Fl RS 5 GIS HiK, 5T 2007 4EA1 2008 4F Landsat
T™ 445, R AR B 9 2R3 B A5 BRI R 2 [ L, WA 1 b B 0t O BE A6 S5 b R A SR 0 AT e 23
[IRFAE, 20 AT T AR BER AR SR, OB 5 AR S B 5 (R 4 DX R AR AL T RHE AR HE [ 10]

B AT S R RE AN ) R0, R S TR RS A 0 SR SR o R AT A (2021) SR G 3L [ A0 R AR 25 R
(WFH - B2 P EMNAEYE) B, SR ZR 04 E 5K 2 [ BARFE AR 76 18] 1L BKGE ), A s 47 BUX
SR TR P R IR 2% [ 1] Sun 55(2022)i8 5 2 R EE RN AR S @ V0, ET0R LRI H 13 MOl
S BEEA 13 4B AR RIS, RILBUA R X AU 56 38%~43% A% 0o X 38, A4 25 B ) A L 5B 25 12]
DA JERE R 7 2 B T B/ NSRBI AR R, (RS R R K RE A RIS B B R R A A #e B, e T B
WIAT %ot A1 08 DR 2% 14D e 97 22 S (T 6 [ a2 5 . N SRV BN (A1 B )0 Wb Ab,  JRRE P 2850 ik = 1A M )
B0 E—— H AT M Fdid GPS 1B ERUF R REM SEbR i T R iE . B UCRRES A T AMB R 5 8
FABA IR, B AL E S5

33. HEHES BTN

FIRRAE R R, KAERMAEEED I BRVG. HR =48 2PN A0, BRI SR E. &
FAR(2008)F5 H, ZRUE KRR AF STV A, A R T AR AN ELBB AR BE A i, AN ) A A B B A
131 HH)(2005) 70 M1 o = U B e 5 B . R AR /INRIEE KL KSR IR 14]

FHLHEEE(2006) 0] FLEE IR 58 = OHE S SRR, RAHIE KRR 70 A B0 M FE R e fg Bk 2 B
JEAT R S K T B, AR (3]0 IR A RS 7 BLR BN AT, K REARE 05 00 A7 B 1R
N, (HRERREIAR, FENT T

3.4. AXEHTIMHRBESHE

NIRRT BOK e B R A S5 A ) B IR BN 7). LS5 (2006) 76 K AHUE T R (1 1 25 1
TNy RFH(23.2%) T HRAK(22.2%) A B 5 154(6.8%) e T PR3] FEAIEE(2010)7E K H R X
HEAT “ORIP B — R0 BEEE, @ W A XGE VT 5 A AN A s i, A RE s T
AL EINT . ¥4 B A AT N[15]. BEE RREA R Hh VAN Wi, W S b T HR18 B 2 4, (EANE
TSI R BT, A S R RO S A XF S IR DG U . kA BLAE (2024) R G A EE 1 A A AN
RIVBUR KB, fah . F LR, Sas by Surahes. B 556 Z M T, [H
B4 A TR 70 SR AR R A R HE R H AR SR T 11, Bk B AR ORS Hh A 5 BN S e 5% ) s
FGRERME T HESE(16].

BPRILAE(2025) 5 T 2000~2020 4F L0 2, K IUAHUS H X AR B BEE 22 [y “ NI - K - TR -
WK s R, N AOVBHE . TBUBOMEL . ReEE Y . 22 I8 18 B SR SOWAS R 0 G A 4
GFR R [17]0 TRl SCEF(2022) 60285 R RER E S A e NN S5 R F ZER DN K & i S B A sh s 4
WA HE AR DXAE VRO BT IR S ), iR TR R ST LR A LI [18]

PN
R
PN
H
A
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W AF

35 BIEEHMERTEE

AL 2 BV VP — AN AE AR I SR bR . R PHEE(2025) R 9 N o HE R DU B S o T
WL RN ZR I B 3% (1) K RE A HEAT 380 4% 0 A1, P02 & B (Ho) A 0.596, “F-A1HHEE 28 4 B (He) iy 0.560, %
BELEEEPICN 0.499, BEAHHANE 2 PR R[19]. FERQ022)F 1, 0 TR SAEAE T AL
SRR, Rem o BMERPE, FEEMLAL STR-PCR R R[20].

TESEF A T, XRBHEE(2025) 1 RAHEFRMER (CE-1P)IA 0.999999, JfH#fE T 5 R KRES
FIRARFRIE[19]. Zhu F5(2013)%5A MHC-1 R 55 T2, BN KL RFRREM R 58 2 Nt L2
JG(ESU)H 3 AN L IT(MU), I8 RS B A Bl B 00845 45 BRER 4L 7 RF 22K B [21] . Sheng %5 jof ¢
A A KRB R R DNA 08, ZW s S 7 R s A, RIUMEYE A SR LR E L 6000 4
AN, F 2000 FRITRE, X ARG XA TR W R SO s R 2SRRI 5 A5 30
SO, R REAA S AN T 4R U, (H 2R Rk DNA ZFEPETE 8000 4 A) A HE I35 PRAIR, IX B n P
N B AR RN (R AE IR RN, A oK B (R 3 AR 7 5 R A SRS o) s AL T B AL SR [22]
U I A AP 9 i AR T R A, 127 vk B R 43 R R AT R, S RS I A R Al J A S5 A AR A
B, R IGIEX S F— A A RIS R R D Re 2 5, 1T A% T R 2 A R (SNP)ES v B4 B R 40
TR S A MRS B BhAh, IUE A IR R, 6B AR AN (AR IS 14
SRR ) B R AR N S8 A M WU AT T I A A SR IR HE . 0 R T R AR A PR . R SR AHE T IR R
DNA(eDNA)FEAR, MK REZ TROF 3% it S0HT i 35 5 v B2 U DNA, 854 mnd &0 7 SOV, &
8 55 (35 A% I

3.6. SR KREI ST HIEERNT

AR IE H 25 R K RE A TR A AT THI I 1K 3B b - 52 2 FEIRD 5 HE££(2009) K F CART #4845 Al
A2, B1. B2 15, RIMOKRES B A& B oA 6 R 4 /)N, OBrid BORLESE B4 ATV 7R 1991~2020 4F
I B K, 25 R45/NAESE JEAE B X AR RAGE. FEAE AN FIE B, S DR ) v
YR LR EETE 2051~2080 BT By =i 23]

Gong %5(2016)/EZ I B FL TN, F] 2050 & A S HUE 288 11 A B, Sk ez, K
PN, P REAE AR AR ) =R R, RSB AE SR J1[24]. Liv S5Q016)7EUR LA AR I, W25
M A B 43 A 11 55— F 2 TR 1 (R TR 25.1%), MWFIEHDN 18°C~21°C; ARPUILENE m s m, 7R
I [25]. Ma 55(2024)i3E— 5 T, Zeil K REA LG G 5L L 7E 2040~2100 4F 8] 7] Gk 47.8% - 98.5%,
ARG R JE AR [26]

3.7. RAEMEZR 2 EEHIR = a9 S BT

(2021 RGBT 45 1K RE [ 5K 2 bl Ao 1 300 IR A O SR B2 00 5 B il
DI o 1 4 R Y 87.5% ) B AR KRB AHRE LA 70.25% A W R, A RSl 1 X DA R S50
B R AAGR Y FR, AR ER A XS SR RPEE #ESITEIVENIRIFITE R, RIS 1 2R
KINEEZ R AR, W) T B X AR Bedh, AR IFEE T — & UAMHPLI RS
AU M OIAZ R SRAEAC I B AR S RL 2 BE IR 2R [0, DA SUIBR R PR At X BB S L RIS i ) sl 2t
feft TSR BRI . T, B RWFQO2)E AL thit— R, R R R, 24
DR EER . A W BILEH R I R R R, ST T B R AR IR, RS RUOK R
MR AR 1.6 JTAW, JFE I O K A S IR IE 2, AP SEBl 1A B R Ak
R 2 5 I PR R T, AR A I ¥ A K271
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EW SE

SR, TR I TR R A BRI, h 5T ST ANE, BbRiatk R, XK
TIERH, XAFEND ST TN, EhEH Y 28.59%; ANR%GmEISHENNE, —LRiKP AFEREL;
F R B AL ARAR AT S s Sk SR SR BRI [9]. LM HELQ017)EH R ZRIE A X $EH, NS B
Hh, EATIRESS X KRR RS TRE[28]. B = Q022)E VR “ T, WUZEZ A" MAES
PILEHESL[7]. Wei S5045 T KEEMAERFH AR, RIS 178 &0 TS S OR3
JEE RV ORI SRR A 7 OGRS, DA AR R N SR AL K RE N S H St R RS AL B, 4 AR
PR BRI EH[29].

3.8. ZEENIFERIHEIBN S

K R AT JE. 1 [5] IR 7 52 AP S MO R AL . NV TR SR = H R 77, (RBUA BT 2 40 vTAs
P57, RRHMFESEEERM. flln: SRS 8k XAz, o gefe AR ES) N F
TR, RIS R A AR I A B A BE R S AR IR T DR R Y I A T gk — 24l O R TE D) e
AT SR, FEUR L AGHES, 5 T a5 T R A B T AV S i P R A7 T R e A AE R S AR (p <
0.01), MM EHERF R —REEH FEHY 22%. Fik, RROUFFNAEZ KRG B Wk
CLM (Community Land Model) 5 N KiEShZh ARG G), A “ @B E” , L ERX L X i
S SR G T T

4. g
4.1. RIPFHERET SHE

SRR, TR AR Ry A Q2 1 RO A “ R BrBL AT A
SO A T AR RIS ] . an4, OR9 AR fRZ O H AR A BHUOGZ B R RE S MA RO AT, TR E RS
PEHLERTHEATR BAR A AF IR TR . A RO O S 2 ) R A A TR Ik L B 4 R R 1 SRR R A A%
ZRENE, (RN I S BRI 3 2 A DX R T R P R A S o XA, FRATTA OR B 2 SRl AU B
WRANVEREAR, Mo 25 EEREET KR — B, 35 R AR A R BN RS R G e B A
MIgR e Ik s .

SR, AEBLSE, RERY BT, B M R E AR S IR, ERKREE LR
SIH IR FIRHME. BRI WS Z A FENL], A EIEE AL, A BB HLER
ENHIREAR LS . XA R AR R, IR RVE L 5 DX AR S M B AR (AR IR AL L 1S 3
ERAEAR) LK H i 7 0 () A BRPE U A AL BRI, AR AL, BER AR 25 2R G2 B0 A 1 B 70 T i =%
Bro DR, WTHTRIX e N7, MR ANEEARTE, IERVESR . BRI B RE R RTIER, ©
JR T KRR R )5 28 A ) 2 PR ORI U A5 Ak DR ) S B R AL

4.2. {HEMRESEHEZRHNMREF

Yang 55(2025) 4 th A S M S E S HESE, KRR AL SRR 700 8 R, JEXF R Y 8 BB,
HA BRI AT ERAEVE[30] 0 AR o 7E e $ROZE 38 P B 1) DX ISt 19 AR S, FEARIE IR N R B 4
DX Sl N LA FAE BHE AR . JERTE BN IR AR T VU R SR B Rk i 55 R i, SR “ BB B B
Bttt
43. BEEEESHERENHE

FI Rl 2 5 AR BE 3 BAT T8 Pl 9% KRB PR SR 25 ok R AL 2 R, (HL BN B A2 KRR AT 38045
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W AF

W, AFAE—EAESE, POVIRMEZRIREA, AIEE A e 2 00 EdE . Fril, @l EATE L — A2
Gi— (Bl e, R 7 A0 AR KRB (1 T B R MHC B #0325, B PPAS 0 22 1R RS, BdEAT A
WAZHAET AR o (AT RN, FAEE DNA(eDNA)BEARTE &AM 48 R 3 e, BATEE RAEER
RESOK FUBIKRE, RZRLAR DNA, AR RIS 2 [ 22 e o A A
4.4. SEZELHERMERRIERDO

BUE SRR AL ORI FU R 2 AR e BRI, SRS ) 7 B R LU, T LR 8 0 %5 e A
YOERE . AT TIC IR GGG SRR o ARORIZ R J i 70 F R (K XIS, I 5 KRR AN AT
WML LS, SREVTBEMERTT, B ACRE L AL, R @ T B A M B Ry L SRR -
4.5. ER2ERBEROMIMULEE

] ¢ e o) B B R R ST AT . AR AR R A [, ARVEAE T ok = BT SCE S5iE
DA AN BOIR (B A 303, woar e 5y # I pl s mm & mik 4, #Hir “—E—
K GULVHY, RREERAEHR RSN, BRER X =7 W5,
5. GRENR

BTH Z ARG 7 ORRRANE ORI SRR BB U, A 1 BUR EEARARTE

55 1] e

. GETURIL L ORIV, WA 10 13 AR T, PR i
%‘ A ) ’ rll N N “, - 4

@ MEMEIEILE T AIRTEN - m X, RN BWET B, R
. - AP X [ SN A SRR, 3 4F P S I TR

SN THHBERS 5 B TUR o M ZRIE BT Uk L ol o s 10 4% S 7%
AN, BREETROH 2~3 REKAMIN, [N @SB AN 78 M

FERBEA ST “AEIXILE + A7 B B, Sl X
®  AFKIESTIMCRF . T Al REFIESSHEITWET AL, R REFAME LR BT 2000 7o
$RTFZ 8000 76, WK EHE K AR TR SHILA 5 .

AR LY REEREIE S, SIANTANIERGAET . TR
R, R B A HEIN R4 2 15 D TAEH W

S5 R AR AL ke RA%), £E 2040 S BRI 0 SRE E
© AR BN S M R R TR VEES . TR L R X ORI K A% DR X, 2R IEAE AT
T A B Tkl Y

2 SEWN ST A G KRR (5 B R, AR S B AR
© B AEEsk = e s PR ZoRifk Lz SNP Hdie, AR AT KR IP R S, 15 AME
S

HEZh CER ALY 1 2028 SEAT5EMOLE; WAL R ST 6:4 LL
@  ERAEFIBITAE. e SHILTHE S, 2026 AR RREME X A B “ERaEHE

AR W

@ R (ARG 14 )

@  NEBMPRIUK, BRI

SE3Hk
[11  BKEZ. 1864 H P EHF A4 KRR (R4 UG B o——2 [E 25 DU OK RES TR 45 SAAR D). SR [, 2015(4): 10-12.

2] R4, BKEHEZ, HEWR, & KRR KR AE S PR 5 R X ST TE ). £ ZFELE, 2006, 14(3): 223-
231
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[16]
[17]

[23]
[24]

[25]

[26]

[27]

[28]

[29]
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