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Fig.1 Annual distribution of literatures in rural ecological landscape biodiversity domain ( 1993—2020)
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Fig.4 The co-citation network map of rural ecological landscape biodiversity
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Table 1 High centrality literatures of rural ecological landscape biodiversity

SCHk H—1EH H AR Lo BT
Literatures First authors  Publication year Centrality Frequency

Agrobiodiversity and shade coffee smallholder livelihoods: A review

1 Mendez VE 2010 0.18 2
and synthesis of ten years of research in Central America ender
Domesticate: : Shaping landscape c ms

5 omesticated nature; Shaping landscapes and ecosystems for Kareiva P 2007 0.18 5
human welfare

3 Urban form, biodiversity potential and ecosystem services Tratalos J 2007 0.18 2

4 Rec?nciling food pr0f1uclion and biodiversity conservation: Land Phalan B 2011 0.18 4
sharing and land sparing compared
The use of gradient analysis studies in advancing our understanding

5 of the ecology of urbanizing landscapes: current status and ~ McDonnell MJ 2008 0.18 6
future directions

6 Effects of exurban development on biodiversity: Patterns, Hansen AJ 2005 0.17 3

mechanisms, and research needs
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Table 2 High citation bursts literatures of rural ecological landscape biodiversity

SCHK B H AR ZEBE s
Literatures First authors ~ Publication year Citation bursts Frequency
1 Conservation where people live and work Miller JR 2002 4.57 8
2 Urbanization, biodiversity, and conservation McKinney ML 2002 4.57 8

Ecological causes and consequences of demographic change

3 . Hansen AJ 2002 3.42 6
in the new west
4 Effects ' of exurban development on Dbiodiversity: Patterns, Hansen AJ 2005 455 g
mechanisms, and research needs
Analysing how drivers of agricultural land abandonment affect
5 biodiversity and cultural landscapes using case studies from  Beilin R 2014 4.21 8
Scandinavia, Iberia and Oceania
R3I INESEUNENSHEEARSNREZXEN
Table 3 The important keywords at different phases of rural ecological landscape biodiversity research
1993—2002 2003—2010 2011—2020
St N BRI || ek WL R || ki WO BRI
Keywords Centrality Frequency || Keywords Centrality Frequency || Keywords Centrality Frequency
Biodiversit Ecosyst
Biodiversity 0.15 274 fodiverstly 0.08 57 cosystem 0.06 90
conservation service
Species
Conservation 0.19 166 ,pe( s 0.06 41 Land use change 0.02 27
richness
Landscape 0.1 127 Sustainability 0.03 32 Protected area 0.02 16
Management 0.13 87 System 0.04 28 Richness 0.01 14
Land use 0.11 78 Resilience 0.04 23 Vegetation 0.01 14
Social-ecological
Diversity 0.09 68 Impact 0.04 23 ocai-ecologied 13
system
Pattern 0.07 52 Rural landscape 0.03 21 Governance 0.02 12
Forest 0.07 52 Abundance 0.06 18 Trade off 0.01 12
Urbanization 0.06 46 Indicator 0.02 18 Urban 0.01 11
Habitat 0.09 43 Restoration 0.04 17 Model 0.01 9
Rural 0.01 17 Ecologlf‘al 0.01 9
development restoration
Knowledge 0.01 15 Value 0 9
Agricultural
fenedurd 0.03 14 Food security 0 8
intensification
Farmer 0.03 14 Livelihood 0 8
R
Abandonment 0.02 13 emote 0.01 7
sensing
Rural gradient 0 7
Agroforestry 0 7
Adaptation 0.01 6
inabl
Sustainable 0.01 6
development
Future 0 6
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http ; //www.ecologica.cn



3874 A E = 2%

(habitat) IR I ™ FE 2 A 1) Z2 A % B BOAE 5 1)
LAY ;2002 4F McKinney &R (T i AW 24

Ve LS B 3 AT BUAR T4 1 TR oo
A ) 22 RIS S AT 5 9% 07 T 30 2 it 3 —yg7ecesronss
N \ NT S R areaktigurbanization

T 4 22 RERE (O FE P VRS54 A 9 v R <k o=

tgcosystm serc .concivit gricultural landscape
LR AP FL R, R 3 2 A 5 T 2 )R S A AR X it tin R

}d Q x a/ff - —;E_lﬁ(d/versrty
(pattern) J&3&TF McKinney A0 5T F 4k, Miller Ay . ;

06T E - R Sy
S o : -
’ —v\ Lgsflzzq/ve'(f‘/ty conservation

¥ ‘-f ?(forest

B A TR W (0 K A A B AR B X T (R S

BURARY R S A KT 311X A0, B X 22 i g @

SO SEAT A B OR3P R, Sf A D dnk T Ak X 5t

NN EE W) ZZ PR RS2 B5 X@RLmEL
52 BB (2003—2010 4R ,202 4\%%@13]) , AP B Fig.5 Map of co-occurring keywords

IR YA TR] R ey T FF e P R AT & A AR 25 WL

W ZREE RIS SR AP RRECT BN R RO BEE A B Bt £ A AR S 5O A ) Z AR T 50
P TR, FEAGXF e R AL #EA TR R o FEIGIEA B X 2 R AR S FOWAE Y ZAEPEHITIRIZ (restoration) 51k
P RER R (farmer) AYFZE (benefit) ,i5%5] £ AT H5F4E (sustainability) & &, BF 57 F £ I Ui A 5654 0] 9]
LI, R IFEHESR (framework ) (845 (indicators) 5 5CHET] I, MFREIFUG Q1 S M &8 (rural
development) 54 B A 45, 727 B B BIF 58 )5 W, O 3k B a] Ff 22 & e H AR, £ 8 & 3K B 19 Pk i
(challenge) , Kareiva LA Yk H AR FEA T 5 SR S A X £ A AR 2SSO W) 2 A PE RO IR o8 £ BT R Bk R, AR
BB RS K R H AR AU N R 36 5B R GRS,

55 3 BrBe (2011—2020 45,247 DS , AR B BIE £ R & SR 9 5 All_E X AR A 15 245 T S8 70 9 50
THNS BRIRER TR ESAEE MRS T A2 (ecosystem services) [H[H}#1,2012 4F Garcia ¥ AE 2
ARG R S5 AL A TR GE Y R T N A RS RGN Z D68, T RA T 500 T J5 1 2R 25 43 A
ARSI AR A B | LR 2 s RO & A AR S RO ORI T, S B B WF S AT R IR S Ll . 2R
Hartel D)% D Je 0500 ]2 S T A4 25 22 0 IR 45 X A A T B 1) 3 B0 5 1% B BE 1 A4 A T R 2R i & )
AT Y ZREVEWE R BB A M T AN ANE?” I E (value) AT (livelihoods ) | # B % 4 (food
security ) 55 G 1 5 AR RBLEBAR G, Jackson I ZE T [ 6 A R 43 BF 5% X B0 A K — &
FET A W Z2 R B AR AR R AR %) T SRR it T 3 6 FURE T A A ) %) W P A AR AR R 22 55 R ]
24k (land use) FIERFIX (protected area) U] 52 M A= 25 5 A J2 A By B 1) B2 S 052 T 1), FEAR P IX ] 52
M -t 1) P RN 5 22 55 2 JE (W T) L, Schmitz 4T TERABFZE Y B T @I AR X 2 )5, SO AR LA 2%
22 [ M BHAK A S B (ecological restoration ) \ A i ( trade off ) 1 A #5242 & & ( sustainable
development) FOBFFT FA BEASF DL IESE RGP (governance) RS SH b [MF R St SRS RS, B
MAEZS AP 2R 1 R ) £ R A S SO A W) Z R BT

3 g

IS BT e SCHRATR A 3T, T & A A2 S5 AR W Z REPE T ST 3

(1) SAERFIA Y ZAEVEIEIE LA N I R BT ST, BTt xs & WA SO Z e
e () BRI A AN , R ELK LS ] T SO RRE R S N AE S FOMAE Y ZHEE . Clergeau 55 UL T INE K b 52
09 [ T R AN IR TR SR & M6 1 A ) 2 AR RS IR B 35 304 IR, TF I R BT MR 5 . JE Tk,
Niemela Fl Linnell ZkZEHR5E T PRk e g ma iz 5 0 FEbs i A B9 75 5 K, Hansen S B B8R T4
Wy 2o R X S W AR AR e AL S5 A5 TR 57 OO Jiy 11 b s AR A s S R G A 2SR X v B K

http ; //www.ecologica.cn



9 i BILWHE 45 2 RSSO Z BRI i A 3 3875

AR AT NG IR FR B I BIRH 20 I\ Fischer S HT B | HH: FARIBER 19 SO S mE , I 5 A A
R4 Z TR R T B Dwyer 55 S5 2 R AP SRS K Al A 23 A2 28 RGEAESIN IR A 25 R G0 MR 55 e vk
T 1 A T AE AN R RN/ Y FEE] Sullivan-Wiley 4535 11— Ff 25 A b 23 BRI 0 5 3k 22 £ B 2 A 1 b R
FHP B Sy e SR A A TE A

(2) oA FAE Y Z RV TS PR AR A I T AT £ 5 AR 25550 A W) 2 REPE RS M), B1) & A m] P2
R BV GAE AT R AR T, ST b S B % GEUBas s b, Verdu SEEFXFIZBLZR AR 1 BN A 2
FEVERRZ IR O | R PR Al R K S o A 25 SO0A% Je AL B A, Fukamachi 5538 538 9 25 42 A0 30
5+ s R RO &R WFSE bR R & RS S A ) ZREE R Y 7E LR | Niemela 55 M\ 42K
AR 13RI £ b2 2SSO0 AE ) AR RS0 IR Ak ™ EE I S R AR S SO R RRE T, MR AR B )
FIAB TS i 2 WA ST MY SR £ 4 & B 2 T2, Crossman 2518 3 P - 22 b A1) 35 w28 1
Xt £ M SE TR PR ) 2RI £ B A S SR, A £ b R A T SR | Elbakidze 5541 A 4EF
FEE SR (B RN A 9 Z2 R P T 7 TP & R A 2SS UL e 4 b Ml B T & FE R T 2 K J ' s RSB S A
M PTHESE R R , N2 ik ZEA5 BI R BR , Dawson S FFIRIR R AR RG MG MK Z [ 2 KR S
A ST Y Z RIS BT 16 T AT TR AE S R GRS AR LA &, AR AR R G55 ok 1
WHE K 2 RS NS & SE AT RREe i & R Ak

RAETE S MRS AEY) Z R B T, DL &3 AW AL, IR 58 A AW a1, (R A T 5E
H bR IS5 Ak & b A S WA ) 2 BEPE T Ar IR 55 T A28t 25

4 RE

H R — O K, 2 R A R RS s BT FAEE A SC 2 DR 4RI 24, Xt b AR A A JR K 2
FEE bR EA KPR SR, <A DU R R D IR A SRR 4R & 65% , X TCEEXT £ A AR
BEER S EY AR PR I TR PR, BAR, AT EX T S A AR WA Y Z R R BT S AT i
R Jn TR E PP SR E R B A 2020 458, HP X & FF A 235 WA W) 2R R SRR IEA T 1 AR R 1, £ v
FElFEX 7 TS E TGH R, ARRTCEEAG NS T 77 1l i X & A 25 LA W) A PR IE TS 4 B 3R
XEARK S M ASFED ZRENT S E LS T LT &

(1) WIFRAESLIE T AR & FHAES SRR RIR R SRS A5 AL Z R eil, S04
BB ZHE TR B EEORI & S UL R I R BT 25, defe fe T = AR Dhig, B4k @
KT ARG Jr 2 WS A P R A3 AR SCRA R SR TE I GE TN £ 6 A 25 S L e it LR
(L

(2) WHTEMENH & FAE S TS REZHIERAE R TEARK & M ARSI B B AR
PRITh AR MBS R S RGBSR, NI PR IEA: 2 R GUIR 55 A AT Rp el . sl AT 5 Ik 2 AR &R
G A RBE S A DIRERAE A & M A S R B SRR R, PR S B 5, 5 S A FLAR- ASCRELIA
R S RSB R BRI R PIE A G TR BRI 2 S ST b, DEE & M AR R B SRR AL 12
8 & FHAESRMAES RESHIER SR,

(3) WIFRAEE & AR SR A Y AR R M e PUE L], e 5835 AR Y Z REPE DRI R T )[R, R 3%
P A W) 2 AR R MG P U BIL R, R AT RERE S0 2R ) 2 RV K 2 & REE B R BRI IR . b £ AR ZS
SO Z R RE SR A SO T, AT T K S KB 1 oA TR A I e | T
BRI AL

2% 3L HR ( References)

[1] E=A, XNEE. wHES N SEWE S NS0, FER A, 2003, 19(1): 55-58.
[ 2] ki, BesO. & MRz L8, itz 5%, 2000, 19(4) . 87-89.

http ; //www.ecologica.cn



3876 A E = 2%

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]
[11]

[19]

[20]

[21]

[22]

(23]

[24]

[25]
[26]

[27]
[28]

[29]

[30]

[31]

Laterra P, Ortie M E, Booman G C. Spatial complexity and ecosystem services in rural landscapes. Agriculture, Ecosystems & Environment, 2012,
154 56-67.

Balvanera P, Pfisterer A B, Buchmann N, He J S, Nakashizuka T, Raffaelli D, Schmid B. Quantifying the evidence for biodiversity effects on
ecosystem functioning and services. Ecology Letters, 2006, 9(10) ; 1146-1156.

Chapin III F S, Zavaleta E S, Eviner V T, Naylor R L, Vitousek P M, Reynolds H L, Hooper D U, Lavorel S, Sala O E, Hobbie S E, Mack M
C, Diaz S. Consequences of changing biodiversity. Nature, 2000, 405(6783) : 234-242.

Jose S. Agroforestry for ecosystem services and environmental benefits: an overview. Agroforestry Systems, 2009, 76(1) . 1-10.

Tyndall J, Colletti J. Mitigating swine odor with strategically designed shelterbelt systems: a review. Agroforestry Systems, 2007, 69(1) . 45-65.
Bignal E M, Mccracken D 1. Low-intensity farming systems in the conservation of the countryside. Journal of Applied Ecology, 1996, 33(3) .
413-424.

Molinillo M, Lasanta T, Garcia-Ruiz J] M. RESEARCH: managing mountainous degraded landscapes after farmland abandonment in the central
Spanish pyrenees. Environmental Management, 1997, 21(4) . 587-598.

Kull K, Zobel M. High species richness in an estonian wooded meadow. Journal of Vegetation Science, 1991, 2(5) . 715-718.

Ivancic A, Turk J, Rozman C, Sisko M. Agriculture in the Slovenian transitional economy: the preservation of genetic diversity of plants and ethical
consequences. Journal of Agricultural and Environmental Ethics, 2003, 16(4) . 337-365.

A, KR ST Y SRS RS IR, SR 2R, 2007, 15(5) @ 558-562.

S, R, BOLA, TEREE, T, 8L £ RSO RS RE T R AR SRR NS TLIRAO R, 2014, 42(8) ¢ 345-348.
PR, BRETT, GIBLL, KEY, B, IRIFS RAICHT TR, AR, 2015, 35(9) : 2837-2847.

Ak, Eredl, XIE. i AR E BRI S S R RS . SMEREEE, 2014, (1) 11-20.

WRBE, B SE, SARENI, TS0 5ISCas A s HTIEE S : CiteSpace SEHIHER. dbat: R IMARKL, 2014, 134-134, 136-136, 150-150.
Hansen A J, Knight R L, Marzluff ] M, Powell S, Brown K, Gude P H, Jones K. Effects of exurban development on biodiversity: patterns,
mechanisms, and research needs. Ecological Applications, 2005, 15(6) : 1893-1905.

Tratalos J, Fuller R A, Warren P H, Davies R G, Gaston K J. Urban form, biodiversity potential and ecosystem services. Landscape and Urban
Planning, 2007, 83(4) . 308-317.

McDonnell M J, Hahs A K. The use of gradient analysis studies in advancing our understanding of the ecology of urbanizing landscapes: current
status and future directions. Landscape Ecology, 2008, 23(10) ; 1143-1155.

Kareiva P, Watts S, Mcdonald R, Boucher T. Domesticated nature: shaping landscapes and ecosystems for human welfare. Science, 2007, 316
(5833) : 1866-1869.

Méndez V E, Bacon C M, Olson M, Morris K S, Shattuck A. Agrobiodiversity and shade coffee smallholder livelihoods: a review and synthesis of
ten years of research in central America. The Professional Geographer, 2010, 62(3) . 357-376.

Phalan B, Onial M, Balmford A, Green R E. Reconciling food production and biodiversity conservation; land sharing and land sparing compared.
Science, 2011, 333(6047) : 1289-1291.

Chen C M. CiteSpace II; detecting and visualizing emerging trends and transient patterns in scientific literature. Journal of the American Society for
Information Science and Technology, 2006, 57(3) : 359-377.

SRR HTMUT S T BE - FRhs - LB JERT: Bl AL, 2017 105-105.

A, PR3, CiteSpace FHESCIRTZHR MATHAL. JUat. BT 5 K A, 2016: 194-194.

Mckinney M L. Urbanization, biodiversity, and conservation: the impacts of urbanization on native species are poorly studied, but educating a
highly urbanized human population about these impacts can greatly improve species conservation in all ecosystems. BioScience, 2002, 52(10) ;
883-890.

Miller ] R, Hobbs R J. Conservation where people live and work. Conservation Biology, 2002, 16(2) : 330-337.

Garcia-Llorente M, Martin-Lopez B, Iniesta-Arandia I, Lopez-Santiago C A, Aguilera P A, Montes C. The role of multi-functionality in social
preferences toward semi-arid rural landscapes: an ecosystem service approach. Environmental Science & Policy, 2012, 19-20; 136-146.

Hartel T, Fischer J, Campeanu C, Milcu A I, Hanspach J, Fazey I. The importance of ecosystem services for rural inhabitants in a changing
cultural landscape in Romania. Ecology and Society, 2014, 19(2) : 42.

Jackson L E, Pulleman M M, Brussaard L., Bawa K S, Brown G G, Cardoso I M, De Ruiter P C, Garcia-Barrios L., Hollander A D, Lavelle P,
Ouédraogo E, Pascual U, Setty S, Smukler S M, Tscharntke T, Van Noordwijk M. Social-ecological and regional adaptation of agrobiodiversity
management across a global set of research regions. Global Environmental Change, 2012, 22(3) : 623-639.

Schmitz M F, Matos D G G, De Aranzabal I, Ruiz-Labourdette D, Pineda F D. Effects of a protected area on land-use dynamics and socioeconomic

development of local populations. Biological Conservation, 2012, 149(1) . 122-135.

http ; //www.ecologica.cn



9

BIWHE 5 RESFWAEY Z R P A 3 3877

[32]

[33]

[34]

[35]
[36]

[37]
[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

Clergeau P, Savard J P L, Mennechez G, Falardeau G. Bird abundance and diversity along an urban-rural gradient: a comparative study between
two cities on different continents. The Condor, 1998, 100(3) ; 413-425.

Niemeld J, Kotze D J, Venn S, Penev L, Stoyanov I, Spence J, Hartley D, De Oca E M. Carabid beetle assemblages ( coleoptera, carabidae)
across urban-rural gradients: an international comparison. Landscape Ecology, 2002, 17(5) . 387-401.

Linnell J D C, Swenson J E, Andersen R. Conservation of biodiversity in Scandinavian boreal forests: large carnivores as flagships, umbrellas,
indicators, or keystones?. Biodiversity & Conservation, 2000, 9(7) : 857-868.

Weng Y C. Spatiotemporal changes of landscape pattern in response to urbanization. Landscape and Urban Planning, 2007, 81(4) . 341-353.
Perfecto I, Vandermeer J. The agroecological matrix as alternative to the land-sparing/agriculture intensification model. Proceedings of the National
Academy of Sciences of the United States of America, 2010, 107(13) . 5786-5791.

Fischer J, Hartel T, Kuemmerle T. Conservation policy in traditional farming landscapes. Conservation Letters, 2012, 5(3) . 167-175.

Dwyer J, Short C, Berriet-solliec M, Déprés C, Lataste F G, Hart K, Prazan J. Fostering resilient agro-food futures through a social-ecological
systems framework ; public-private partnerships for delivering ecosystem services in Europe. Ecosystem Services, 2020, 45 101180.
Sullivan-Wiley K, Teller A. The integrated socio-perceptual approach: using ecological mental maps and future imaginaries to understand land use
decisions. Global Environmental Change, 2020, 64. 102151.

Verdi J R, Crespo M B, Galante E. Conservation strategy of a nature reserve in Mediterranean ecosystems: the effects of protection from grazing on
biodiversity. Biodiversity & Conservation, 2000, 9(12) . 1707-1721.

Fukamachi K, Oku H, Nakashizuka T. The change of a satoyama landscape and its causality in Kamiseya, Kyoto Prefecture, Japan between 1970
and 1995. Landscape Ecology, 2001, 16(8) : 703-717.

Niemeld J, Kotze J, Ashworth A, Brandmayr P, Desender K, New T, Penev L., Samways M, Spence J. The search for common anthropogenic
impacts on biodiversity: a global network. Journal of Insect Conservation, 2000, 4(1): 3-9.

Van Calster H, Vandenberghe R, Ruysen M, Verheyen K, Hermy M, Decocq G. Unexpectedly high 20th century floristic losses in a rural
landscape in northern France. Journal of Ecology, 2008, 96(5) : 927-936.

Crossman N D, Bryan B A, Ostendorf B, Collins S. Systematic landscape restoration in the rural-urban fringe: meeting conservation planning and
policy goals. Biodiversity and Conservation, 2007, 16(13) : 3781-3802.

Elbakidze M, Angelstam P. Implementing sustainable forest management in Ukraine’s Carpathian Mountains ; the role of traditional village systems.
Forest Ecology and Management, 2007, 249(1) . 28-38.

Dawson N, Martin A. Assessing the contribution of ecosystem services to human wellbeing: a disaggregated study in western Rwanda. Ecological
Economics, 2015, 117, 62-72.

Rall E, Bieling C, Zytynska S, Haase D. Exploring city-wide patterns of cultural ecosystem service perceptions and use. Ecological Indicators,
2017, 77 80-95.

S, I, RERL. PE SRR R Xk RIR . HIEEPESE, 2019, 38(3) : 467-481.

http ; //www.ecologica.cn



