PHAL AR Be 4 2017,32(3): 295~300
Journal of Northwest Forestry University

doi:10. 3969/j. issn. 1001-7461. 2017. 03. 54

EMESRERRMESHE : E T Citespace B &R BiE 4 #7

AT A A TG

CLLIR G R 2 B 2 5 3% & IR 4 B - TLIR AN 221000)

W OEAHRATNAESFRBRN L EIRE TR M E AR, A A Web of Science £k 3% & Ik 5 49
B LA HKIER AEBAEE T L A CiteSpace [ .28 TN AXSFH LG R BiE, 2%
NAEEFHARROERASH BREFENMOF AR K E T, 2R %KM .1993—2015
FFUASFAERR AP ERAEAZTUNASFAR T GRY T AKX, mFEAEFWAESFH
AR AP FTAAESFHRMETZTANRLGENET AL LZFAATFTHES A
G R I o

F R WA A % Citespace ([ ;4248 B 4 5 AF 50 38
4ﬂllﬁ} 5 .5718. 59 NAkFRERRD: A MEHE.1001-7461(2017)03-0295-06

Hotspots and Frontiers of Landscape Ecology: Citespace Based Knowledge Mapping Analysis

LI Zu-zheng, YOU Hai-mei, LI Xin-ze

(Geographical Mapping and Town Country Planning College , Jiangsu Normal University , Xuzhou, Jiangsu 221000,China)

Abstract ; In order to make the development,research hotspots and trend of landscape ecology clear, we took
papers embodied by “Web of Science” database as data source,with the aid of visualization tool Citespace,
to draw the knowledge mapping of landscape ecology,and to analyze distribution of time,countries and in-
stitutions of research findings as well as hotspots and frontiers of landscape ecology. The results showed
that landscape ecology developed rapidly from 1993—2015,among which,the United States started early in
the research of landscape ecology and made great contributions to it. The landscape ecology in China started
late and developed fast. The landscape ecology changed from the initial study of the landscape pattern chan-
ges to the complex landscape as the background of the ecosystem function research.

Key words:landscape ecology; Citespace I1I; knowledge mapping; hotspot

BB T P R . NSRS i RRER R AE L A AR IR IE R SRS LA R

REMA R ZVEA , ST AW 2R R P Ok
BN A LA A 0 PR 0 52 U A
PN IRUE 25 73 W R A ke N 288 9 T s 1) 4 2 22 5 A
E28: R P S R R BORe  U E rA E = R
Ao NI Tk e LA T A A B L B g S
%/:I,[Z’ﬂ

RIS 50 WA 252 0 BRI A 5 ¥R iz B T
SRR R AN R DR F e R AN S A e R
SRR AL BRI AR 2 5T B TR S ]

Wi B .2016-11-23 & E HH:2016-12-06

TR DX B S 5 8 B AR A 2 R R
W A B RS RS g
SFUEL AR TS R GRS I REIT AR AR I . AR
SO AE S — TR 2R AR RGRAE
REZFRHARR I ZE G W 2a B b e R 2 0
PegeE T H ARG SR Z m DY . Hik, TR
FE AR SO AE S 0 & Rt i W o RO ET Y A
BT A0 0 — 2 [ 2 ) B B A e R R ) R R
A5 L Web of Science™ C(http://web of knowl-

BT . K%k 0 Il 25318155 H (2013103200512) 5 7195 I 5t A 2 05 58 A4 BFBFB1 %05 5 (2015YYB040) ,

1EE B

AL B L WFSE T ) B LA S 2 . E-mail : lzzjsnu@126. com

x WIS RS UM, Lo, Wt YR B 9T 05 1) M 4 52 . E-mail : haimeiyou@jsnu. edu. cn



296 VU b2 B 2 41 324

edge. com) #.0 & 4L HEHE IR . B H CiteSpace [ 7]
PR 23 B T L 2 i 55 00 A 285 L ] 33 3 ek 40
SR B9 B AR b HILR F) 27 AR 5  g  28 BR TR R D0 LA
FOSCHRIEHE 5 S8 bR T R MR S 2 R sh A
BB Y W2 2 BHIE 5% 08 R 50 I R A DL SR S
WA S 2F s S 2% g = .

1 MR 57

1.1 kiR

It o3 M i ok H T Web of Science™ #0054
e . B R BOER ]2 2016 4R 1 1 H i
[a] ¥ B o 1993 —2015 4F (Web of Science f K 5t
AR R R PR BT 1993 4. i E
WOS #i & 3 (landscape ecology= ) . ¥z T %%,
T A il sk 3 T 51 I 228 SCHR LA R i 28) &
7 (download) , 1% # 7= [ i 3¢ Y& (title, abstract,au-
thor. keywords.keywords plus.country) %,
1.2 HAE

CiteSpace [l 2&—# % T JAVA & 1yl #L 1k
O3 MT T H AT LR I — R A 4 A DG B SCHR | AR
SR FE BRIV 7 1m0, ) ] CiteSpace [T #A4
A3 i B “institution” ., “key word” . “cited refer-
ence” 5 W 265 A IR UE Y AR R | SCBE ARt
U e 5 R B0 6 38 (E L AR 15 SOk i s i
FEHLAL 58 BT FIBE 5 1 OB S5 98 b o DL oL A 252
(1 TR R 3

2 HREAN

2.1 HEXHHBETWK

i1k Web of Science ¥ 0> A 8 508 K & L 3t
3R 1993 —2015 4 A& 3 14 5t WA 25 2% SCHik 13 964
fa (R D, Hid,1993 49 K& SCi /b (O 64 55 4L
o7 R SCHEGE Y 0. 46 %0) . Z 5 4 K S0 5 AR 38 N
RS AR 1A I 61. 70 F5) , R W 5t WA= A5 S AE T
23 a RPHLRMEBE 1.% D, [, 4 2%
H R SCR A B 25 5 & SR R HEAEET 10 19
B3 % 3010 3055 (4 & SCE 19 73.80%) , H
rh, 36 [ A SOk R (4 523 B N R SO R
) 32.39 %) R % SCHR (1993 45 % 3C 35 Fa s i 4F
JE R SCRR B 54. 69 %0 FIAE 2414 fin 75 % (16. 57 £
Yiin %2 . U W 38 [ 78 SO0 AR 5 24 B9 TR A R L 5T
FR A 5 v A R SC R A HE T LA 8 A (435 L
R SCHEVREY 3. 12060) o i [ 2% 2 W AH 56 S0 I LR
FF 1995 4F 2 J5 & it 7E % 2h v 388 i CAE 3438 Jn
2.91 5. 3] 2015 4E K SC ik Bl de £ (3L 67 5.
AR R SC R INAL 52 %) R b E 7R SR A

x1 EBRRXHEZRIT

Table 1  Statistics of national published articles

. . &SR 'J??%SC 1993 4F 2015 4F Tﬂ]
¥ EP3 i B e i 4
HAH/ % /5

1 E 4523 32.00 35 416 16.57
2 MKMW 1058 8. 00 3 105 4.43
3 Y/IEWN 924 7.00 8 83 3.26
4 W [ 866 6.00 4 103 4.30
5 7 ] 634 5. 00 0 71 3.09
6 7 4 623 4.00 1 87 3. 74
7 VE P 483 3.00 0 46 2.00
8 o [ 435 3.00 0 67 2.91
9 B P 382 3.00 0 63 2. 74
10 BRA 377 3. 00 0 48 2.09
11 HbEzE 3659 26. 00 13 394 16.57
12 it 13 964  100.00 64 1483  61.70

WF5ET7 AL AP W & SR AE e o 8L 5 [ 45 [ 5K A LE AT
A—E 2.
2.2 WARHABANERZEA

27 AR SCHR B9 75 1R 2 Ay ek LA 2 R 4 I 7Y
K P b A7 B AR SCHR SRR HETE BT 20
AL A 13 BT RS SR JE T 36 [ L e
HE 2 K% (University of Wisconsin) | 38 & 4% [l 55 £
MR 45 J5 (US Forest Service) . Bl % R £ M 37 k2%
(Colorado State University) 25 HL#4 (& 2>, Hr,
5 [ A Jal 307 B A R 2 R R AR IR 55 Sy Y 5 | AR B
B A IS 193 YR 177 ¥k, Ui BH 3 [ Y S LA 2
ST T K F0 M 7 24 45 iy o 0T B A R (AR bR IR 55
Ja3 A5 BIF 5T HILAL) 8 12 S5 EL AT e R 19 27 AR g 5
[ &} 22 B¢ (Chinese Academy Sciences) A #% 51 i ¥
RLHNER 3. BT A 166 W, 3R B vh B e 76 5t W AR
BT A BAT B B KCE R R AR R )

W TEHUAL TTJE XF S0 45 1 B9F 5 1) 8 3 A T 4%
S IBUCHELE 1 51 B BE ST LA KRR S e ML A e &
PEWFSE 0 AR Bt 5 A 52 30 X 2 v T 52 7K S 2

SFZ ) BAT R B HEAE T (I8 3) . B TSI

Fr, I R 27 8 4 8 43 B¢ (University of California,
Davis) xf 4N £ e 2 (5 HoAl 6 Fr LA A7 & 1E 05
FF), 54 KIH K 2% (University of Washington)
22 [A] 1 BB iR B e ey (OIS B 38 0. 71D, Ui BIIZ K
XF AN AZ i B I BR L 3K 2 I R 2 22 () A A B O DD Y
BAERFR . M E B E B BT X NG AR A
FUI AR B B A5 5 #kOR N 52 R % (Michigan
State University) £ B i 1 515 & R GCIR BN
0.18),
2.3 MRH|E[SHEIHE

1993 — 2015 4F 35 WL AR 25 27 A 5 SCHR A B 5 1 5%
PRI % HELE T 35 1) 2 3 1) i ) 1] 25 Ak BH 2, 18



HLB 45 SR B E BT R

57 3 T Citespace 1 51 K% 20 #r 297

B2 B 10 00 A4 2 22 kR R I T IS 5 T T A
R ARAE (L 4) . MR 5| 58 BLR) S B[R] 43 A1 4
R TR I SO0 A AR R SRR 4l 3 A B A
1 B BE(1993—2001 4E) 55 2 By Bt (2002 —2010 4F)
5 3 BrBE(2011—2015 4F)

450 —USA —— AUSTRALIA
400 r ENGLAND ——GERMANY -
350 —SPAIN =—CHINA

“ITALY ~——OTHER
300

& 250
200
ﬁlw
100
50

0

CANADA
FRANCE
~—— BRAZIL

B1 1993—2015 FEESNESTFERXIHAELXE
R &E
Fig.1 Dynamic change of quantity of published articles about

landscape ecology in 1993—2015

98
8 7

- 160

X140 28y

= 120 103

— 100 8988 86 8584 84 84 84 82 81 75

w80 74

60

=40

¢
L8P LT BB ER Y ES 8RR
20Ny S g8 gy En.85 = =22 =5
SATEDAw S 2P BEDZ 2603
2852 2B EsdB0 2 58 e2
Z0L4 88, mwsITER Y RE3T
B osnogEdSAEE3n ELaz
B 173 L =~ g o = =
Eu8082E°5:805:8 TP 2k
P=an 558 FEEE Sz =)
© 3 27 2% £8 z
© 2 ZE ©=
w2
PLA

B2 WRYLEHE SR (1993 —2015 F)
Fig. 2 Citation frequency of research institutes (1993—2015)

Univ. Queensland
Univ.Washington

055,088
L ZAustralianugl%aﬂ Univ.
2

B o2 @
ral

t US Forest Serv.
N S Uni@\gﬁ&'a‘litjga%'seg‘m State Univ

- ae 4 022 - p &
Univ.Wisconsin Univ.Helsinki

. o8 14UniVFlorda
0.23 » ® =
T Y 1 + 02 027
MIChlgdﬁfslal&Unly zm oy OlTrzniv.CaliQBerkeley
s15Chineg@AcadBci. " 012
027 ) gUnivdIlinois”
Q2 0.4% 0.18
INRA (Swedish Univ.Agr.Sci. )
0200 Colorado State Univ. <1 i
oz ¢US Geol.Survey ” &l

Univ.Georgia

02

o B HLH
: - 0 KB
—EEXER

B3 A48 B R 5T K BR R B

Fig. 3 Strength of research association among institutes

%1 BrBe(1993—2001 4E) L “landscape ecolo-
gy N5 TR B 5 ok (3K 45. 26) , Hifth iR A “ecosys-
tem management” ., “extinction” . “small mammal”.

“disturbance” . “dynamics”, “environment” . “lyme

disease”, “forest management”, “ patch”, “old

growth forest” . “remote sensing” . “boreal forest”,

“history”,“GIS” . “forest fragmentation”4¢, 8%
W B WL A 25 5 2 LA RRR W 3L 3 W B A S F
FEX G FIH 3S BOR L HE TS B BT 5K R
(O AR AR SO AR 2 A I F 9 R A T
W AT B 58 G2 A 1) B — RUBE Y A 4%
SOUL o BT ST B R I I E EAAE A JR) 1 B A
PRI R SR A SR R

Top 35 Keywords with Strongest Citation Bursts

Keywords Strength Begin End 1993-2015
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Fig. 4 Key words and burst terms of landscape ecology

%2 BrBr(2002—2010 4F) DA “landscape struc-
ture” {28 AR JE f% 3R (9. 10) , HoAth 40 “logistic re-
gression”, “succession”. “complexity ”, “ conse-
quence” . “variability” ., “breeding bird”4¢, & WHiZ W
BOROWLA 5 E AR RO 5 AR A R AR BAE
AR R FR . M SO AR S F R R E 2
FUBE 5 273 B 3K 3l 3 53 B DA B 57 W00 A4 285 2 118 7
FBRSE B0 42 o S — B0 6 5 2 LA %
00 3 5 7 5 4 B 5 5
G KRBT T A R G )
TR

%3 BrBe(2011—2015 42) DL “ecosystem serv-
ice” (58 U AR & f o (31. 98) , Hfth 1A A “landscape
genetic”, “climate change”. “city”. “functional di-

versity” . “urban ecology”. “urbanization” %, 3 B



298

PO AL AR B 2 i

32 %

B B AR 25 4 LU O 32 RS X 4 T R
FAB RIS IRERIBETE ™ A A2
(BT 5 5 R T 22 22 B A S BN 1R 3 BRI
WFFE 0 AR v T 25 0L 5 ROUL A 45 A B AR S R
GE o ZI I PR AT TR A SR LA A X A
FOETIRENI R T s A% A AR L TR A xR
LA AL 13 R

3 Hik gtk

i fF B T AL B CiteSpace Il 43 Hr SCHR Y
B A2 A AL Y R B2 R g L 9 B iR] DL K SOk A
SIAEFE b o X 500 A 25 5 19 & ok 4% RN 5% 4
TRV SOWA S WF 98 AE 1993 — 2015 4F [H] B4R
TR e R 3 R E SOW A AR A A9 TR
A BL BTHR R FEBIE 5 K1 R b A7 34 85 0 5 I A
WA A5 24058 O TR A5 iR L R TR b (BT R X Ah
VERIF 5 B 72 B A, AN oy [ ) 27 B 5 % AR M 37 K
AR MAGEXRR: WA REZHRAE 1993 —
2015 4F 2 I 1T 3 SR BB B, 43 il o 1993 — 2001
4 2002—2010 4F1 2011 —2015 4, H W9 40 5 F0

TON SN

BT 25 2L SO R 1 3 2522 1l L PR SR UL AR
JRs B S UL ZE AL 5 A 2 R R AR A N RN L
TA W ZREPE ORI B SRR L UL 45 A0 0 A2 28 &R
GEIIRE BRI | 35 A5 24 A B2 AR T A 0] SR AR Ak
P 3 O P S8 AT 5 T

SE K

(1] BRAE . MHH, KK, % SRS XA RFERKEME
TR B 5 ek LT ] BR B 2 i B2, 2014, 29 (12) : 1315-
1324.

[2] WIENS J A,STENSETH N C. Ecological mechanisms and
landscape ecology[J]. Oikos.1993,66(3) :369-380.

[3] TURNER M G.GARDNER R H,ONEILL R V. Landscape e-
cology in theory and practicel M]. New York: Springer Press,
2001.

[4] TURNER M G. Landscape ecology: the effect of pattern on
process[J]. Annual Review of Ecology &. Systematics,1989,20
(1):171-197.

[5] TURNER M G. Landscape ecology: what is the state of the
science? [J]  Annual Review of Ecology.Evolution,and Ey-
stematics,2005,1502(36) :319-344.

(6] BRaME. M AEDY MR BRESFHIM]. L. & EH
 ih AL . 2007,

[7] FORMAN R T T. Land mosaics: the ecology of landscapes and
regions[ M. Cambridge: Cambridge University Press.1995.

[8] IOANNIDOU D, NIKIAS V, BRIERE R, et al. Land-cover-
based indicator to assess the accessibility of resources used in
the construction sector[ ] ]. Resources, Conservation and Recy-
cling,2015,94:80-91.

[9] SREEJA K G, MADHUSOODHANAN C G,ELDHO T 1.

[10]

[11]

[12]

[13]

[14]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Transforming river basins: post-livelihood transition agricultur-
al landscapes and implications for natural resource governance
[J]. Journal of Environmental Management, 2015, 159 (15)
254-263.
PIQUE R,RAVOTTO A,BULTO O L. Roman wells of north-
castern Iberian Peninsula: landscape and use of wooden resources
[J]. Quaternary International,2016,404(6):104-113.
X B T L BRAEAR SO AR T RS R R AR MR A
W5 ZR I MR X R A2 X B LT DL PG b AR B % 4, 1996, 11
(Supp. 1) :163-169.
LIUJ J,LEI R D,CHEN C G,et al. The near-natural and
sustainable development theory in forest management and the
forest management countermeasures in forest region of the
Qinling Mountains[ ] ]. Journal of Northwest Forestry Uni-
versity»1996,11(Supp. 1) :163-169. (in Chinese)
WINDT HJ VD,SWART J A A,KEULARTZ J. Nature and
landscape planning: exploring the dynamics of valuation, the
case of the Netherlands[ ]J]. Landscape and Urban Planning,
2007,79(3) :218-228.
BORGSTROM S, LINDBORG R,ELMQVIST T. Nature conser-
vation for what? analyses of urban and rural nature reserves in
southern Sweden 1909 — 2006 [ J]. Landscape and Urban Plan-
ning,2013,117(5) :66-80.
NOAM L, WATSON J E M,JOSEPH L N,et al. A frame-
work for systematic conservation planning and management of
Mediterranean landscapes[ J ]. Biological Conservation, 2013,
158(2):371-383.
PAUDEL P K, HEINEN J T. Conservation planning in the
Nepal Himalayas:effectively (re)designing reserves for heter-
ogeneous landscapes[ ] ]. Applied Geography, 2015, 56 127-
134.
RAYMOND C M,BROWN G. Assessing conservation oppor-
tunity on private land: socio-economic, behavioral, and spatial
dimensions[ ] ]. Journal of Environmental Management, 2011,
92(10):2513-2523.
CHO N N,YU J X,XI]J Y. Integrating landscape connectivity
into the evaluation of ecosystem services for biodiversity con-
servation and its implications for landscape planning[J]. Ap-
plied Geography,2013,42(4):1-12.
GAGNE S A, EIGENBROD F,BERT D G,et al. A simple
landscape design framework for biodiversity conservation[ ]].
Landscape and Urban Planning,2015,136:13-27.
CORMONT A, SIEPEL H, CLEMENT ], et al. Landscape
complexity and farmland biodiversity:evaluating the CAP tar-
get on natural elements[ J]. Journal for Nature Conservation,
2016,30:19-26.
SPIES T A,LINDENMAYER D B,GILL A M,et al. Challen-
ges and a checklist for biodiversity conservation in fire-prone
forests: perspectives from the Pacific Northwest of USA and
southeastern Australial ] ]. Biological Conservation, 2012, 145
(1):5-14.
HONG B, LIU S,LI S H. Ecological landscape planning and
design of an urban landscape fringe area: a case study of
Yang’an District of Jiande City[]]. Procedia Engineering.
2011,21:414-420.

SHI P J,YU D Y. Assessing urban environmental resources



H HLB 45 SR B E BT R

5 . 3T Citespace 951 K 3% 4307

299

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

and services of Shenzhen, China: a landscape-based approach
for urban planning and sustainability[ ] ]. Landscape and Ur-
ban Planning,2014,125(2) :290-297.

BERTOLO L S,SANTOS R F,AGAR P M, et al. Land-use
changes assessed by overlay or mosaic methods: which method
is best for management planning? [J]. Ecological Indicators,
2015,55:32-43.

FURST C,KONIG H,PIETZSCH K. et al. Pimp your land-
scape - a generic approach for integrating regional stakeholder
needs into land use planning[J]. Ecology & Society,2010,15
(3):299-305.

KOBAYASHI S. Landscape rehabilitation of degraded tropi-
cal forest ecosystems:a case study of the CIFOR/Japan pro-
ject in Indonesia and Peru[ J]. Forest Ecology and Manage-
ment,2004,201(1) :13-22.

NEGASH L,KAGNEW B. Mechanisms for the successful bi-
ological restoration of the threatened African pencilcedar
(Juniperus procera Hochst. ex. Endl. , Cupressaceae) in a de-
graded landscape[ ] ]. Forest Ecology and Management,2013,
310:476-482.

LAFEVOR M C. Restoration of degraded agricultural ter-
races: rebuilding landscape structure and process[]]. Journal
of Environmental Management,2014,138:32-42.
HAINZ-RENETZEDER C,SCHNEIDERGRUBER A, WRB-
KA M K T,et al. Assessing the potential supply of landscape
services to support ecological restoration of degraded land-
scapes:a case study in the Austrian-Hungarian trans-bounda-
ry region of Lake Neusiedl[ ]]. Ecological Modelling, 2015,
295:196-206.

LEI K,PAN H Y,LIN C Y. A landscape approach towards
ecological restoration and sustainable development of mining
areas[ J]. Ecological Engineering.2016,90:320-325.

2T R DR RS REESIKE TN 5EY
ZHREAELT . VG AL B 4. 2008, 23(04) £ 69-73.

LI Q,CHEN Y L,ZHOU X Y.et al. Assessment of ecological
restoration of degraded ecosystem and its biodiversity [ J].
Journal of Northwest Forestry University, 2008, 23 (4): 69-
73. (in Chinese)

SWIFT M J,1ZAC A M N,NOORDWIJK M V. Biodiversity
and ecosystem services in agricultural landscapes-are we ask-
ing the right questions? [J]. Agriculture Ecosystems &. En-
vironment,2004,104(1) :113-134.

KREMER P, HAMSTEAD Z A, MCPHEARSON T. The
value of urban ecosystem services in New York City:a spa-
tially explicit multicriteria analysis of landscape scale valua-
tion scenarios[J]. Environmental Science &. Policy,2016,62;
57-68.

VREESE R D,LEYS M,FONTAINE C M. Social mapping of
perceived ecosystem services supply — the role of social land-
scape metrics and social hotspots for integrated ecosystem
services assessment, landscape planning and management[ ] ].
Ecological Indicators,2016,66.:517-533.

TAAZS s B — 0 BRI TO0, 4 bR S W AR A5 A O 9 e [ .
He A2, 2008,28(2) : 798-804.

FUBJ,LV Y H,CHEN L D,et al. The latest progress of

landscape ecology in the world[J]. Acta Ecologica Sinica,

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[46]

[47]

[48]

[49]

[50]

[52]

2008,28(2) :798-804. (in Chinese)

CHEN C. CiteSpace II: detecting and visualizing emerging trends
and transient patterns in scientific literature[ J]. Journal of the A-
merican Society for Information Science & Technology » 2006, 57
(3):359-377.

BEDERSON B B.SHNEIDERMAN B. The craft of informa-
tion visualization; readings and reflections[ M]. San Francis-
c0,CA,USA: Morgan Kaufmann Press:2003:129-130.

kR sk, JEANRL S TAEE SIS G EXRRFEARE 0T
) AE g kLD ] B A 4R TR . 2013,57(8) : 135-140.
BISSONETTE J A. Wildlife and landscape ecology: effects of
pattern and scale[ J]. Ecological Economics,1997.31(1):168-
169.

CHIARELLO A G. Effects of fragmentation of the Atlantic
forest on mammal communities in south-eastern Brazil[ J]. Bi-
ological Conservation,1999,89(1).71-82.

GEHLHAUSEN S M,SCHWARTZ M W, AUGSPURGER
C K. Vegetation and microclimatic edge effects in two mixed-
mesophytic forest fragments[ ]J]. Plant Ecology. 2000, 147
(1):21-35.

VR SO A A e 5 M. JE 5T b [ IR B R 2
WAt . 1993,

MATLACK G R. Plant species migration in a mixed-history
forest landscape in eastern north Americal J]. Ecology,1994,
75(5):1491-1502.

FATE Bk B . SOWL AR AN R G s I A5 A B IR R
SEBILT ] e ERP} 2 R . 1999.14(3) :235-241.

BAUDRY J, TATONI T. Changes in landscape patterns and
vegetation dynamics in Provence, France [ J]. Landscape &.
Urban Planning,1993,24(Suppl/4) :153-159.

LI H,REYNOLDS J F. A new contagion index to quantify
spatial patterns of landscapes[ ] ]. Landscape Ecology,1993,8
(3):155-162.

MEYER W B, TURNER B L. Changes in land use and land
cover:a global perspective[ M]. Cambridge: Cambridge Uni-
versity Press. 1994,

TURNER M G.HARGROVE W W,GARDNER R H.et al.
Effects of fire on landscape heterogeneity in Yellowstone Na-
tional Park, Wyoming [ ] ]. Journal of Vegetation Science,
1994,5(5) . 731-742.

CHUVIECO E. Measuring changes in landscape pattern from
satellite images: short-term effects of fire on spatial diversity
[J]. International Journal of Remote Sensing,1999,20(12):
2331-2346.

HE H S.DEZONIA B E,MLADENOFF D J. An aggregation
index ( AI) to quantify spatial patterns of landscapes[]].
Landscape Ecology,2000,15(7):591-601.

WEIBULL A C,BENGTSSON J, NOHLGREN E. Diversity
of butterflies in the agricultural landscape:the role of farming
system and landscape heterogeneity[ J]. Ecography, 2000, 23
(6):743-750.

TURNER M G,ROMME W H,GARDNER R H.etal. A re-
vised concept of landscape equilibrium:disturbance and stabil-
ity on scaled landscapes[ J]. Landscape Ecology,1993,8(3):
213-227.

ENOKSSON B, ANGELSTAM P, LARSSON K. Deciduous



300

75 b bR B 272 4l

32 %

[53]

[56]

[58]

[59]

L60]

[61]

[62]

[63]

[64]

[65]

[66]

forest and resident birds:the problem of fragmentation within
a coniferous forest landscape[ J]. Landscape Ecology.1995,10
(5):267-275.

FOSTER D R,KNIGHT D H.,FRANKLIN J F. Landscape
patterns and legacies resulting from large, infrequent forest
disturbances[J]. Ecosystems.1998,1(6) :497-510.

WARD ] V. Riverine landscapes: biodiversity patterns, dis-
turbance regimes, and aquatic conservation [ J ]. Biological
Conservation,1998,83(3) :269-278.

HARGIS C D,BISSONETTE J A, TURNER D L. The influ-
ence of forest fragmentation and landscape pattern on Ameri-
can martens[ J ]. Journal of Applied Ecology, 1999,36 (1):
157-172.

LAW B S,ANDERSON J,CHIDEL M. Bat communities in a
fragmented forest landscape on the south-west slopes of New
South Wales, Australia[ J]. Biological Conservation, 1999, 88
(3):333-345.

MANIER D J.LAVEN R D. Changes in landscape patterns
associated with the persistence of aspen (Populus tremuloides
Michx. ) on the western slope of the Rocky Mountains,Colo-
rado[ ] ]. Forest Ecology & Management, 2002, 167 (1-3):
263-284.

LUNG T,SCHAAB G. Assessing fragmentation and disturb-
ance of west Kenyan rainforests by means of remotely sensed
time series data and landscape metrics[ J]. African Journal of
Ecology,2006.,44(4) :491-506.

SAURA S,CASTRO S. Scaling functions for landscape pat-
tern metrics derived from remotely sensed data:are their sub-
pixel estimates really accurate? [J]. Isprs Journal of Photo-
grammetry & Remote Sensing,2007,62(3):201-216.
MILLER ] R, CALE P. Behavioral mechanisms and habitat
use by birds in a fragmented landscape[ J]. Ecological Appli-
cations,2000,10(6) :1732-1748.

MCGARIGAL K, TAGIL S, CUSHMAN A, et al. Surface
metrics;an alternative to patch metrics for the quantification
of landscape structure[ ] ]. Landscape Ecology.2009,24(3):
433-450.

GARCIAFECED C, SAURA S, ELENAROSSELLO R. As-
sessing the effect of scale on the ability of landscape structure
metrics to discriminate landscape types in Mediterranean for-
est districts[ J]. Forest Systems,2010,19(2) :129-140.
KENNEDY C M, MARRA P P,FAGAN W F,et al. Land-
scape matrix and species traits mediate responses of Neotropi-
cal resident birds to forest fragmentation in Jamaical J]. Eco-
logical Monographs,2010,80(4) :651-669.

MASSADA A B,RADELOFF V C. Two multi-scale contex-
tual approaches for mapping spatial pattern[J]. Landscape E-
cology,2010,25(5) :711-725.

PENG J.WANG Y,ZHANG Y.et al. Evaluating the effec-
tiveness of landscape metrics in quantifying spatial patterns
[J]. Ecological Indicators,2010,10(2) :217-223.
WOODCOCK B A,REDHEAD J, VANBERGEN A J.et al.
Impact of habitat type and landscape structure on biomass,
species richness and functional diversity of ground beetles[J].
Agriculture Ecosystems &. Environment, 2010, 139 (1/2);
181-186.

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[76]

[77]

(78]

[79]

[80]

[81]

[82]

[83]

SANDERSON E W,REDFORD K H, VEDDER A.et al. A
conceptual model for conservation planning based on land-
scape species requirements[ J]. Landscape and urban plan-
ning,2002,58(1) :41-56.

McALPINE C A,SEABROOK L M,RHODES ] R,et al. Can
a problem-solving approach strengthen landscape ecology’s
contribution to sustainable landscape planning[ ] ]. Landscape
Ecology,2010,25(8) :1155-1168.

WU J. Urban sustainability: an inevitable goal of landscape
research[ ], Landscape Ecology,2010,25(1) ;1-4.

PEARSON D M. Landscape ecology:its role as a trans-disci-
plinary science for rangeland sustainability [ ] ]. Rangeland
Journal,2013,35(4) :363-371.

ELMQVIST T A. Urbanization, biodiversity and ecosystem
services[ M ]. Springer Press,2014.

FORMAN R T T. Urban ecology:science of cities] M]. Cam-
bridge: Cambridge University Press,2014.

HONG W,LI F,LI M,ez al. Toward a sustainable utilization
of land resources in China; problems, policies, and practices
[J]. Ambio,2014,43(6) :825-835.

HUANG L, WU J, YAN L. Defining and measuring urban
sustainability:a review of indicators[ ] ]. Landscape Ecology.
2015,30(7):1175-1193.

WU J. Urban ecology and sustainability: the state-of-the-sci-
ence and future directions[ J]. Landscape and Urban Plan-
ning,2014,125(2) :209-221.

PEASE A A, WINEMILLER K O. Functional diversity and
trait - environment relationships of stream fish assemblages
in a large tropical catchment[]]. Freshwater Biology.2012,57
(5):1060-1075.

DING Z,FEELEY K J,WANG Y.et al. Patterns of bird func-
tional diversity on land - bridge island fragments[]]. Journal
of Animal Ecology.2013,82(4) :781-790.

LIU Y,DUAN M,ZHANG X, et al. Effects of plant diversi-
ty,habitat and agricultural landscape structure on the func-
tional diversity of carabid assemblages in the north China
plain[J]. Insect Conservation & Diversity,2015,8(2):163-
176.

CUSHMAN S A.LANDGUTH E L. Scale dependent infer-
ence in landscape genetics[J]. Landscape Ecology, 2010, 25
(6):967-979.

KLUG P E.WISELY S M, WITH K A. Population genetic
structure and landscape connectivity of the Eastern Yellow-
belly Racer (coluber constrictor flaviventris) in the contigu-
ous tallgrass prairie of northeastern Kansas, USA[]]. Land-
scape Ecology,2011,26(2) :281-294.

COBBEN M M P.VERBOOM J.OPDAM P F M,et al. Land-
scape prerequisites for the survival of a modelled metapopula-
tion and its neutral genetic diversity are affected by climate
change[ J]. Landscape Ecology,2012,27(2) :227-237.
GALPERN P,MANSEAU M, WILSON P. Grains of connec-
tivity ; analysis at multiple spatial scales in landscape genetics
[J]. Molecular Ecology,2012,21(16) :3996-4009.
TETUSHKIN E. Landscape and ecological genomics[]]. Rus-
sian Journal of Genetics,2013,49(10) :985-998.

(F 4% 312 )



312

[N

bt 27 4l

32 %

(3]

[4]

(5]

(6]

(7]

(8]

9]

(10]

[11]

change on ecosystem service in Xiamen[ ]J]. Acta Geographica
Sinica,2010,65(6) :708-714. (in Chinese)
BRAAT L C,DE GROOT R. The ecosystem services agenda:
bridging the worlds of natural science and economics,conserva-
tion and development,and public and private policy[ ] ]. Ecosys-
tem Services, 2012 (1) :4-15.
KT BhORTE B A AE B IINE A S RGOS M E VP AL . A=
B2F 4R .2013,33(2) :640-649.
ZHANG X Y,.ZHONG T Y,HUANG X J,et al. Values of ma-
rine ecosystem services in Haizhou Bay[]J]. Acta Ecologica Sin-
ica,2013,33(2):640-649. (in Chinese)
SR BR Lok E TLINE I AR S RIS M EITARLT ]
AR .2014,34(17) :5069-5076.
XIA T, CHEN S, ZHANG T, et al. Valuation of ecosystem
services in Jiangsu coastal waters[ J]. Acta Ecologica Sinica,
2014,34(17):5069-5076. (in Chinese)
MR WA L S R AR AR A S R GRS SR AN (R
PEAGLI]. A= 25241 . 2014, 34(1) £ 216-223.
XIAO Q,XIAO Y,OUYANG Z Y,et al. Value assessment of
the function of the forest ecosystem services in Chongqing[J].
Acta Ecologica Sinica,2014,34(1):216-223. (in Chinese)
FAT AR, #3C. o R AR AR A S R SR 55 B g S (T A
(1. bkl B2 ,2011,47(2) : 145-153.
WANG B,REN X X, HU W. Assessment of forest ecosystem
services value in China[ J]. Scientia Silvae Sinicae,2011,47(2) ;
145-153. (in Chinese)
VLU Kk BRI R = 7 1 1 b A 2 R e IR 55 M (R A LT .
A A48 ,2015,26(10) : 3137-3144.
JIANG B,ZHANG L,OUYANG Z Y. Ecosystem services val-
uation of Qinghai Lake[ J]. Chinese Journal of Applied Ecolo-
gy,2015,26(10) :3137-3144. (in Chinese)
XUN4TE, 72 ] 50 RO AR 3 2R 50 IR 55 ) i % G 6 T A6k B 9
FELT]. Bl #2.2012,21(6) ; 286-295.
LIU X Y,MU Y T. Research progress in the ecosystem serv-
ices function and value of grasslands[]J]. Acta Prataculturae
Sinica,2012,21(6) :286-295. (in Chinese)
TG 2 4t AR 0 A5 AR AR A R e IR 55 D RE A (B
AEAE AL LT, A A% 4. 2015, 35(7) : 2255-2264.
JIA ] M,LUO W,DU T T,et al. Valuation of changes of eco-
system services of Tai Lake in recent 10 years[]]. Acta Eco-
logica Sinica,2015,35(7) :2255-2264. (in Chinese)
ELE m B R, & BYUER R M E TP — LU b
FETENHILI] A2 2012,32(22) . T156-7168.
WANG H Y,GAO Z H,LI Z Y,et al. The value assessment

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

of county-level ecological assets: a case in Fengning County,
Hebei Province [ J]. Acta Ecologica Sinica, 2012, 32 (22)
7156-7168. (in Chinese)

A BN LTRSS ME S 22T R ER TR
(). Rl Bl . 2015,43(20) : 188-191.

SR R EGE LX) B A AR R 25 KB STk AT
PI Z AR E R[], AR AR AR AR T 2009, 23(4) : 27-29.

M A G R B SE AR S ML de g b G i b A,
2014

BTt Ik, SRR W O H L A MR B LM, de g
B H AR k2005

B MR Ry . 4 I 9 U 0 e 5 M 0 B R R XA (S .
Je5C: Hp Aol 1 REE 5 2008.

FE MOl R W 3t 2 2 B 29 I A L MR N 29 R 29 3 s LML
R E ARl R 5 2001

EITCIK L KSR A2 R G (DT Ak B8 T vk 10 R g e Rkt
T FATRE A R IELT . BRI 5T, 2008,21(5) : 7-16
RNAR SRR 2% BN AR /N B L R bR A S R S IR 55 T e
TEIPAR L], PHAE AR B % 4. 2013, 28(6) :69-74.

LIU X L,ZHANG X Z,LI H P. Assessment on forest ecosystem
services value of Xiaolongshan Region[ ]J]. Journal of Northwest
Forestry University,2013,28(6) :69-74. (in Chinese)

WU SR,GUO S T,LIN Q E,et al. Valuation of forest eco-
system services and benefit sharing:a case study of Qingdao
Areal ] ]. Chinese Forestry Science and Technology, 2010, 9
(1).:19-27.

FLZR T TR UL S0Pt 13 R PR AP X A 25 IR 55 S e A T
LT, A 45241, 2015, 35(4) 1 972-983.

KONG D S,ZHANG H. Economic value of wetland ecosys-
tem services in the Heihe National Nature Reserve of Zhan-
gye[JJ. Acta Ecologica Sinica,2015,35(4);972-983. (in Chi-
nese)

FE T A 0 B A S AR S IR 55 T Re M L IT AR e LT ). A
BopZeii ,2004,23(4) :47-51.

COSTANZA R. The value of the world’s ecosystem and nat-
ural capital[J]. Nature,1997,387:253-260.

AR 7 k. PO A A R e IR g T e (A B S LT . v
JE MR B 4, 2011,26(3) :214-219.

DENG L B. Valuation of ecosystem services in Nansi Lake
Wetland[J]. Journal of Northwest Forestry University,2011,
26(3):214-219. (in Chinese)

WO AR AR R S AR PR BT 2 U RO Ol X R &
T BTk — (I A DR A ZH UL R 358 5 28 U A 4 v ) 48 8
WEaE )] Mol 2855, 2007 (1) :39-44.

(L% 300 7))

[84]

[85]

FENDERSON L E,KOVACH A I.LITVAITIS J A,et al. A
multiscale analysis of gene flow for the New England cotton-
tail,an imperiled habitat specialist in a fragmented landscape
[T]. Ecology &. Evolution,2014,4(10) :1853-1875.

FIORE A D, VALENCIA L M. The interplay of landscape
features and social system on the genetic structure of a pri-

mate population:an agent-based simulation study using “tam-

[86]

arins” [J]. International Journal of Primatology,2014,35(1) :
226-257.

BURGHARDT L T,DONOHUE K. Modeling the influence
of genetic and environmental variation on the expression of
plant life cycles across landscapes[J]. The American Natural-

ist,2015,185(2) :212-227.



