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Ananalysis of ecological security of the urban agglomeration development trend

based on CiteSpace econometric analysis
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Abstract; Based on the CiteSpace econometric analysis visualization software, 645 papers related to the ecological security
of urban agglomeration published in the years 2003—2017 and found in the CNKI ( China National Knowledge
Infrastructure) and WOS( Web of Science) databases were taken as study objects to research the development status and
situation of urban agglomeration ecological security at home and abroad. It was found that the amount of research on
ecological security of urban agglomeration at home and abroad has been fluctuating in the past fifteen years. Since 2008,
domestic scholars have increased the number of theses, documents, and authors’ citation frequencies in foreign periodicals
year by year. The international research on ecological security of urban agglomeration was dispersed over the past years;
there were few very common key words. Domestically, the research network was complete but lacked cutting-edge branches,
and had no complete framework for a research system. “Sustainable development” had the highest emergence frequency,
“ecological security” had the longest duration, and “PSR model” was the most recent frequently used term. The terms
“urban ecological security pattern” domestically and “pollution and growth” abroad were the research hotspots for ecological
security of urban agglomeration. On the whole, the research on ecological security of urban agglomeration emphasizes
multidisciplinary and multi-angle theoretical basic research. It focuses on the synergy of internal mechanisms and external

construction and the combination of static and dynamic measures to evaluate and analyze the safety of the system, thus
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constantly moving towards network and ecological security management may become the key direction and angle in the

future.

Key Words: ecological security of urban agglomeration; ecological security pattern; CiteSpace software
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Table 1 The frequency of urban agglomeration ecological environment security subject in WOS database

E0) S5 LIt/ L2 Tl
Year Subject Frequency Percent/ % Centrality
2005 ENVIRONMENTAL SCIENCES&ECOLOGY 87 11.13 0.1
2005 ENGINEERING SCIENCES 80 10.23 0.39
2005 ENVIRONMENTAL SCIENCES 74 9.46 0.19
2007 ENGINEERING&CIVIL 29 3.71 0.22
2007 ENGINEERING&ENVIRONMENTAL 27 3.45 0.27
2007 MATERIALS SCIENCE 26 3.32 0
2011 MATERIALSSCIENCE&MULTI DISCIPLINARY 25 3.20 0.14
2005 COMPUTER SCIENCE 21 2.69 0.03
2007 ECOLOGY 21 2.69 0.06
2007 ENVIRONMENTAL STUDIES 21 2.69 0.27
2005 WATERRE SOURCES 19 2.43 0.27
2007 SCIENCE&TECHNOLOGY-OTHER TOPICS 18 2.30 0.04
2007 CONSTRUCTION&BUILDING TECHNOLOGY 17 2.17 0.01
2011 ENERGY&FUELS 16 2.05 0.15
2008 ENGINEERING&ELECTRICAL&ELECTRONIC 16 2.05 0.21
2008 GREEN&SUSTAINABLE SCIENCE&TECHNOLOGY 15 1.92 0
2008 COMPUTER SCIENCE&INFORMATION SYSTEMS 14 1.79 0.07
2009 URBAN STUDIES 13 1.66 0.23
2008 AUTOMATION&CONTROL SYSTEMS 10 1.28 0.08
2005 GEOSCIENCES&MULTI DISCIPLINARY 9 1.15 0.11
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Fig.2 The subject distribution of urban agglomeration ecological security in WOS database
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x2 EFERNBE—R
Table 2 The list of the number of papers issued by the author

ARy & IR AL ARy 1E& R Hor
Year Author Frequency Percent/ % Year Author Frequency Percent/ %
2011 Liu GC 6 0.83 2004 AR 10 0.86
2013 Xu J 6 0.83 2004 WA 6 0.52
2010 Xu LY 6 0.83 2013 LS 5 0.43
2013 Su LX 6 0.83 2004 [ikipsa 5 0.43
2009 Tao XY 5 0.69 2008 eS8 ==V N 5 0.43
2006 Wang H 5 0.69 2008 i lpete 4 0.34
2008 Wang J 5 0.69 2004 X &Ik 4 0.34
2007 Wang Y 5 0.69 2014 Z Il 4 0.34
2008 Liu YL 4 0.56 2012 Vi e 31 4 0.34
2008 LiH 4 0.56 2015 LT NN 3 0.26
2011 Wang XM 3 0.42

2008 Liu Y 3 0.42

2014 Yao GR 2 0.28

®3 WOS BIEETEHHESTEETLWSIRE

Table 3 The total citation frequency of ecological security authors in urban agglomeration in WOS database

F 5 (=4 IR s =2 LIt/

Code Author Frequency Code Author Frequency
1 Costanza R 15 11 Su SL 8
2 Li YF 13 12 Zuo W 6
3 Wackernagel M 12 13 Xie HL 6
4 Yu KJ 12 14 Huang Q 6
5 Hodson M 11 15 Verburg PH 5
[§ Ezeonu IC 11 16 Rohacek J 5
7 Xiao DN 11 17 Adriaensen F 5
8 Gong JZ 11 18 Liu JY 5
9 Zhao YZ 9 19 Du PJ 4
10 Li XB 8 20 Marshall SA 4
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o, Hd o E 5 78.99%, USA 5 RUSSIA /i It ° E 4% H% % E E
6.72%53.36% , KA B K Bt L EA L 10%, £ X ’ X o® g &
WOSHHE b 25 LB R L9 5 | (&l 4 JioR ) | I fE] X 5 Country
I 2003—2017 4F , Node Type ¥ & “ cited journal” | 3 &EEHRE

top 50 , MST *ﬁﬁ IX_XJ é% %‘ﬁi , ;j\: :':{j Iﬁ%,‘ﬁ 387 , Ji%% 487 Fig.3 The frequency of published papers in each country
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Fig.4 The total number of periodicals citation
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(PR T A S R G R AT Rp e M G TE 2E, ARYE CNKI B e S | [ P 273 X gl b 26 28 22 e P it
FGC-EH%‘)? D R BN T PR = AR R A S R B R AR ARSI LA = A T R A 191

A5 AR SRR I SR BURIE A KR B H GIS 5 RS AR IR T/ BB I BRI 2 11X
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Table 4 The total number of citations per—national journal

e CURG] IR e LR it/

Code Journal Frequency Code Journal Frequency
1 Landscape URBAN PLAN 51 11 Applied GEOGR 21
2 Ecol MODEL 39 12 Environ MANAGE 21
3 J ENVIRON MANAGE 37 13 Environ MONIT ASSESS 21
4 Ecol ECON 32 14 NATURE 20
5 Ecol INDIC 26 15 Agr ECOSYST ENVIRON 16
6 SCIENCE 26 16 Sei TOTAL ENVIRON 16
7 Chinese ] APPL ECOLO 24 17 Ocean COAST MANAGE 15
8 Landscape ECOL 23 18 Int ] REMOTE SENS 15
9 Land USE POLICY 22 19 Remote SENS ENVIRON 14
10 Acta ECOLOGICA SINIC 22 20 ENVIRON MANAGE 9

£S5 WOS BUREREHHESRTE XA LR

Table 5 The total cited frequency of ecological security literature in urban agglomerations in WOS database

R b (=4 FEOy T SCHik
Frequency Centrality Author Year Journal Literature

Urban ecological security assessment and forecasting,
11 0.01 Gong JZ 2009 ECOL MODEL based on a cellular automata model: A case study of
Guangzhou, China

Quantifying the sustainability of water use systems:
11 0.06 Li YF 2010 ECOL MODEL Calculating the balance between network efficiency
and resilience

The value of the world’ s ecosystem services and

11 0.04 Costanza R 1997 NATURE .
natural capital
11 0.06 Ezeonu I C 2000 ENVIRONMENTALIST The environment and global security
9 0.17 Zhao YZ 2006 1 ENVIRON MANAGE Assessing the ecological security of the Tibetan plateau:
methodology and a case study for Lhaze County
LANDSCAPE Strategies of bioclimatic design in and urban area of an
9 0.04 A Papparelli 1996
appareit URBAN PLAN arid zone: San Juan ( Argentina)
8 0.04 Xiao DN 2002 CHINESE J APPL ECOLO  On the basic concepts and contents of ecological security
7 0.04 Hodson M 2009 INT J URBAN REGIONAL  Urban Ecological Security’: A New Urban Paradigm?
ECOLOGICAL ECONOMICS FORUM : Why sustainabilit
6 0.05 Wackernagel M 1999  ECOL ECON _ . ¢ Y sustamabiily
analyses must include biophysical assessments
. LANDSCAPE The application of *least-cost’ modelling as a functional
6 0.03 Adriaensen F 2003
driaensen URBAN PLAN landscape model
RESOUR Changing patterns and determinants of infrastructures’
.02 Hi 2007
6 0.0 vang Q 00 CONSERV RECY material stocks in Chinese cities

Contributions of marine and coastal area research and
5 0.01 Kullenberg G 2002 OCEAN COAST MANAGE  observations towards sustainable development of large
coastal cities
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B PN 25 B AR A BRI B e 2 ARG E A 4 T RREE R ST AR bR IR R B XA e 4 IR B
A B ST S B OO R 1 DX SO T B AR S e 5 PRI R 98/ S A5 2 — 52004 —
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KT AL WG E TIREE TR BRI 5T, B 9% 35 05 5% 1) A 25 VR 22 R P 5% ; 2008—2009 4EAfF 57
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Table 6 The list of keyword frequency and center

A Pt LTI/ s B £ Kt n] LTI/ Ul
Year Keyword Frequency Centrality Year Keyword Frequency Centrality
2003 ARG L 186 1.21 2009 Ecological security 43 0
2003 LIESE /353 27 0.13 2008 China 27 0.02
2004 H ST 22 0.10 2012 Model 17 0
2005 A S 5 21 0.11 2013 Pattern 16 0
2006 A IBE 21 0.09 2007 Gl 15 0.05
2009 PSR #5 19 0.14 2009 City 13 0.03
2003 Iibi 19 0.09 2008 Area 12 0.03
2006 RS R 18 0.12 2010 Urbanization 12 0.03
2003 etk & 17 0.09 2010 Land use change 11 0.02
2003 XIS 24 14 0.03 2010 Landscape 11 0.02
2004 T R 14 0.06

2008 QYRR 13 0.04

2009 LA )R 13 0.04

2009 FHAEDS 12 0.08

2004 AR 10 0.07

MG AR T, B PN T3 T B A A 2 A I AT GE A 2003 R4 e B B, A A 2 s Nl T HRFEE R J
DX IR 2 SR SR R BUE R G R BN, o A 2 4 S ] Ay I ] 1 B ) 246 47 55
AR TPl BE R R S U A A% O R MR IR S I A B A e AT RRE R R R R AR
RS AR I A A AT R B S 0T ) T 2SR I SRS AE R R |, 2004—2006 4 [E] 3l T A A 2
AR ST A AL TPt A I B T AR 2 oG R B H 7 2 T 2RISR RS A BESE 2%,
BARD R PO, X — I ST R R A e AR LN 5 RS e” 5N
I SR ) A A B AT IF ST S PE Y . 2007—2009 4 (8] | 30T A 2 25 22 A IS8 i ARG & RS, i A 2R
AL AT R SR B — SRR TR, AR T T A5 . T AR L VP I v, < A S
W HefabrA R AR I R A OB, “ PSR B UM AL R RGP Y Bk AT RS R R
R SR AR L AR PEM AR bR, AR SO R TR AR S iR P R SR S, 2010 4F
J& SRR A A IR A ) PR S SHiR) A

FHEST N, B AR OC T3l T B AR 8 e 90 20 T 2003 4F (HIZAE 0y BiF 55 SCHRH 20, 32 0 OC i 1] &
Security (Z4) ,2003—2007 4 WOS B4 4 o O F 3 A A L 4 E T B I, 2007 AE B LT
( Glycemic Index) VIR TR FE EEAH B 19 & PR PR ARAR 2R . 2008—2013 402 WOS B 4 o6 T B AR 25
LM R R B, Hidr 2009 4F H L i) 42 “ Ecological security” (42572 42) ,2008 4F“ China” () 5
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“City” (3T SR HAFFT A EEXT 4, 2010 4 BLA H 0 1145 Urbanization” (317 4k) . “Land use change” ( fii
Mol FHARE ) I “ Landscape” (5t X0) , 7T UL 2010 4 H B/ 5 4 3T A2 8 %) £ 3 FH 3t K 5 098, 2012—
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Fig.5 The urban agglomeration ecological security keyword clustering in CNKI database
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SRk SR T DL B AR AR A AR SR I AR A, HOCHETR AL 12 % Jay AR 2RI 5 P T
AT HAWM 5% 80, #18 #11 RISBOAFA, REHCR & T 0.8, BIR T AE L 25 Ui, #11 26
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Table 7 The list of keyword clustering

b BRI ISR KR CHA
Code Cluster size Clustering efficiency Key year Keyword
0 113 0.958 2010 oo AN S 2N
1 67 0.92 2010 PRSI R BORE ] WIS R
2 63 0.946 2010 IRTTRE s AR I KIT =AM
3 50 0.917 2010 AR S IR TR s e 4 VA
4 49 0.923 2011 B M AL A N T A
5 44 0.878 2009 PERSTE A s U IR AT
6 44 0.98 2013 PRSI iR AR AR 2 B YT i SR T A
7 43 0.926 2012 HEEARIR Gl die/ N RERBH IR
8 41 0.91 2011 SR T ST 5 R DA
9 40 0.928 2009 WE SR 5 TR s ki T
10 40 0.945 2012 PSR BEHL PR A8 4 s IR T
11 44 0.982 2013 ecological environment ;driving factor; urban expansion
12 40 0.893 2010 ecological footprint; county; austria
13 40 0.914 2013 decision support; forest; illegal development
14 39 0.972 2012 vegetation ; algorithm; urban remote sensing
15 39 0.909 2013 framework ; simulation and prediction; geographically weighted regression
16 37 0.926 2012 province; eco security; wetland
17 32 0.966 2015 dust; strategy; ecological restoration
18 32 0.957 2013 ecological security pattern; landscape connectivity; guangzhou
19 31 0.951 2012 quality ; water environment security; community
20 31 0.976 2013 water quality; ecological security assessment; hydrology
21 31 0.979 2011 adaptive capacity ; resource; vulnerability

IS Ses i R 2A N E 6 3R 7 Ps, EAMIF TS IR R T N, AN AR S 2 058 I 48 8 B, O
S PO AR, BN R AE R AT A R B RS UE #1164 AR AR, R AT 2003—2007 4 BF5E
O R TS KA A5, A S AR AR B, S5 SRR S AR D, Ab T ICER ARy 2012
EIRIGFA#3 5 8 14, 4y HLZAEY) FABEOR Y Fiid S8, b3 oy i SC TR A ki 18 B S 5
85 LT AR PSR L B S 5AERE S #8 WA /KABE T XA, #14 NETEN Ik, 2012 4
A DU A S i) SR 28 ELAT — RE AR G | 1 o B B R BE A ER I 98 A4 SR EIREE T AR K B
FEHOMAS RS, IR s b h PG BT IR 4, #2 .4.0.7.9 .17 #28 2013 45 1 B SRR 45, 43531
SRR SRR HEAE AEASIAEE AERL R KR TR R —m A, #2 T B S RR A B R
J& #4 A O BTN MR A R #0 rh B SRS R SRk #7 b ARk RO R #0 h R E T
ARV #17 A AE AT L S 2R G ik . SR EARBIRY RIS D | AR R EOR E BAK
WFFE 2B ] TEREERE 2= . AT 0L, WOS B0 P22 v s i S 5t 1) T T 1 SC 3 LA S 50 A 80 Sy S i = 3 2o )
EIRFTHIX AR AR, 2015 4R I B RS #6 5 13, g« 15 58K B ms 8o wa, B
R 0.966 5 0.942, #6 JIr & 1 OCHE IR A7 S 5 AR RS, #13 A& 1 G R R Ik T g K 52 2 1]
ML . N 2015 4F4G , DL BREE TS 0450 = T i 3 AR MR B B2 7l 24, A= SR A B T AR s DX el 2

http ; //www.ecologica.cn



&t
e

8244 2 SO Eire 38 G

#9 water quality

#14, logistic regression
#13 growth

#15-environmeptal protection

#4framework )
#1 _ecological'footprint

#2-decisfon.support #10 adaptive capacity #6 dust
#8/quality~

#17 pressure state response model

#7 ecological security pattern 5 province <] #16 ecollgy
1 #11 landscape pattern
s
#3 vegetation #0 ecological environment

6 WOS HiEEFHHHAESREXBARLE

Fig.6 The urban agglomeration ecological security keyword clustering in WOS database
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BGPTSR LA A 2 MOHSOR a2 (BRI SCs | T b A3 S i AR S B PE 3, 2008—2010 4[]
TSI rp ) R Ak B2 4k 325 Dust (V544 ) 55 Growth (34K ) J& I AN T HF AR 8548 & s AT 98 1 U

% 8 CNKI 71 WOS ¥R EhRETiFAR
Table 8 The information of burst words in CNKI and WOS database

B ZEHLIT FHIRAE By SEAREDY
Burst word Burst frequency Begin year Over year
LIS 93 6.9936 2003 2005
LA 6.109 2003 2008
PSR #57 3.5546 2014 2017
XA S 4 3.101 2003 2006
T ITTIR 2.9301 2006 2008
Model (F7) 3.0894 2014 2015

3 HREREERSY

AR SR ST AL CiteSpace I, it i A1 3 A SCHR: | A SCH SR 3L 5| R 45 4% [ % S 5 00 1
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SRR, 15 AR HE A 25 22 TS0 Wk T AR 28 R G S S5 kT A A AL R AR A S A T 0 T
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R L DT ERE AR AR T B, R L [ N SN R A A ST SR ) AR A R 4
I DI AE A 22 4 B ) T XA A R SR . SRS L AR AE T, 1 SR WS A AN, e
T NTEHLERITFE , R REFCHR Sl 1 A 25 22 A R IR ik S K S 35 s IR A B TS 2 2 SR £ 7, Bk
ZHMT A S L AW R G SRR RFAESEARZE S, TR S AT A 2522 4 A S WL AR ST AR A
LW = TR Z 220K, BORE RN HER A e (HR 2 A BB EEA L E S R i
e WA PR S BN R R WT 5807 18 TS AT S5 BE R el S 3 S S, i s 2 TR
ST AT AR A A B

2 b BUA B FE PN AT R A 252 At 2 WS A0TSR ) 4 e 5 S 0 i e A 2 22 A e R MR A B
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SYEE, B AR RGUE AR A D R G S MR R B A KT e ) AR S RS AR ik
R A BT IR Y = 5 R B FRARAE R R B 22 G At T g R e S R 5 | R A s SR, A4
R JRy S — s A SRy, PR A A5 28 A HE AR S A A 2522 A M Jay I S 180 S i A i 7 DX Il T R 8 i A9 A
P s AN RIS TR Fh T A DX LT | 285 S KT SRS A S SO S IRBE SR AL LA S R 2452
DRI B A ANTR] , i - 9ul T 3 R S e R P 5 8 T 5 R AR5 ST B A A 2 e Ry, R, 57 2 T 2 44
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RS LR T AR L At R RIE R G A EER IS8 SRrEe A e . T ko i 8 5 kot v 45 264
HBTI, S IX 28 5F Ah e MRS AR e R A, O T f Bl i A A 25 22 4 (R, AT DA A 3T
B L N BB A IR B S 2T KRR R IR AR SR R B T 2
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