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Status quo and hotspots of ecological security research based on bibliometrics
WANG Geng ", ZHOU Tengyu

School of Urban and Environmental Sciences, Liaoning Normal University, Dalian 110629

Abstract; Ecological security is a highlight of ecology, and studies on ecological security have been increasing both foreign
and domestically in recent years. The basic foreign and domestic data from the study include the Web of Science database
and the China National Knowledge Infrastructure (CNKI). From the perspective of bibliometrics, this study used Excel to
calculate the number of publications according to the year, Bibexcel to create a high —frequency co—word matrix, and
UCINET and NetDraw to draw a co—word network visualization map. Finally, SPSS was used to cluster the keywords to
explore regional ecological security trends and hotspots. The research showed the following: (1) the number of regional
ecological security studies on regional ecological security has increased gradually each year, and the number of publications
has entered a stage of rapid growth, especially since 2012. (2) The regional ecological security domestically and foreign
show great differences: foreign countries pay more attention to the relationship between ecological security and sustainable
development based on climate change, while basic theories, such as ecological security spatial planning, the construction of
ecological civilization, and empirical case studies of ecological security, were emphasized in domestic studies. (3) To some
extent, co—occurrence network visible keywords, including food safety, environment, and climate change have become the
current foreign and domestic research hotspots alongside ecological security, the construction of ecological civilization, and
ecological redline. (4) Domestic and foreign research on ecological security show big differences in research objects and

research scales. The research focuses on extremely poor countries and developing countries, and foreign studies are found at
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regional , country-wide, and even global scales. While domestic research mainly focuses on regions, the research scale is
more concentrated to the mesoscale. In conclusion, the research hotspots of regional ecological security include ecological
security evaluation and its influencing factors, ecological civilization construction strategies, and sustainable development
research ; future research on ecological security should focus on the spatial evolution of ecological security, inter-regional

security linkages, and security countermeasures.

Key Words: ecological security; bibliometric; research hotspots; trends
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Fig.1 Number of articles about ecological security in ecological environment in each year in foreign

£ CNKI AR A 6000 Fif F2a0 A2 4525 427 I-55 A A5 R SR SCRIRAR B2 & SR 181 2 frs, H 4]
2 A LVE BN T AL R OCHER AT 3B W2 1999 45, i B[] A4 RS SCHR Y Al SR 1 52 B It
RARTT LAY = A BE (1) FIHR BT B (1999—2002 4F) - SCHk & SO TR] 450G, Bt i, A 2 10 i, AR5 4x )
RUERGIERZEL R ERNEMN, (2) Bl &N B (2003—2011 4F) - FXF T2 — Bir Be SCHk i A BT 1
IOF R EEhIE KAEH (3) PRBULEHIBL(2012 F—24)  H IR E /AR LIOK, Bl 15 5845 2550 0%
AEZSLLERUI AP DX AR 252 A A O SCRIR & SO 28 i, 2017 4F38 31 2318 i, 2018 4 SCHk e 44
AR I o e SCHRES 22 1 iy . X UL 1 IR 2, AR AR S e 25T H 25 B, R SO R 4k
RAHATR] , S MIFF I [ 225 [ A o ] P A2 A SO e s T [ 4k

2500

<

3 2000 |

<

=8

e

3 _

<

i) _

= 1500 |

=

o

G

(=]

2

= 1000

=

Z

iﬂﬂ

500 F
&
. e n0f0aooandl]
DN © O = o oo T v L - 0 o O —~ &N oNn <+ »n o >~
QA o o o o o o o o o o o o o o o o o o o <o
Ao o IR o IR o BN o INNNNN o NENNNE o BN o8 BN O\ 'S N o IR o B o INENEN o RN o N o BN & FEEE o NN o BENN o BENNN oN |
44y Year

B2 EREXESREEESHETBNEERE

Fig.2 Number of articles about ecological security in ecological environment in each year in domestic
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Table 1 High frequency key words and their frequencies in foreign

B K] it/ KA it/ Pt
Frequency Key words Frequency Key words Frequency Key words

374 food safety 44 political ecology 26 Public health
184 climate change 43 conservation 26 Biological control
126 sustainability 43 adaptation 26 poverty

108 ecological safety 41 heavy metals 25 managemen

199 ecology 38 landuse 23 community

92 resilience 35 physical activity 23 agroecology

89 China 35 industrial ecology 22 pesticides

83 ecosystem services 33 social-ecological systems 22 road ecology

74 environment 31 livelihoods 22 energy security
73 safety 31 GIS 22 sustainable agriculture
71 agriculture 31 governance 22 water quality

67 sustainable development 31 risk 21 remote sensing
58 biodiversity 31 Africa 21 urbanization

52 fish 30 India 21 aquaculture

51 water security 30 development 20 pollution

45 ecological risk assessment 27 drought 20 ocean

45 vulnerability 27 gender
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Table 2 High frequency key words and their frequencies in domestic

LI/ eS| AR PSsiat AR P!
Frequency Key words Frequency Key words Frequency Key words

113 RS 32 HEASHMEE 22 XF oK
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58 T EPEE 29 gk 20 FOULKE R

51 BRI AL 28 AR 20 HiR X

48 TR 27 JEW ATk 19 A M

48 AL 27 HEAREE ] 19 PMERL 4

46 LAV 27 LY Z R 19 HE SRS

45 GIES 59/ 3/ 26 ESTLRE] 19 + AR

44 M 26 BRI X 18 LT

44 HEARIREE 25 R 18 K AR

42 o LA B 24 ks 17 XA A2 4

41 LS 24 Tt 16 HEARTIRE

39 H AR 24 SR 16 AR

39 RKITL& T 24 HERRY 16 B BE

37 + A 23 GIS 13 LR IR T

36 it 23 i 12 A A JER

36 i 23 AR 12 KAESEE

34 ERRGMWS 23 LA 11 i LA RN

33 S T

http ; //www.ecologica.cn



18 4 EHF AT ORI T Y XA 2 A B e 5

IR 1 F W, BY L4 (food safety) A% AE 4k ( climate change) 522 VE (sustainability ) 14 25 % 42
(ecological safety) 25 Je: B ANz 2522 W58 SRR B i W) S B an] . FR e o] UL | AN 252 e if o8 B 4E TP E N
FR#R T SMERPREE R0 5 n] 42 K J AR5 0 23 i) RUBE R 278 R G M2 3K 2 T8, IS0 5 32220 i o 24 TR
ER MR ER,

MR 2 FTUAE AL A A SCWIRT PSR REARLE TR Az 4522 A 58 ot U 4 oo ) S S IA]  pR OEG AT
D, [N F2 20 [ G825 SO A B AT A T PSR REZR A A2 VA 5 A A 2 A 4T 4 s ) LK) 25 40
2.3 EAROCHEI ) TR B

IG5 B 2 308 3 0 A SRR ) BIF Y T s G B i) e ] BRAE [R)— s SR I O, 2 B iz s b A O
If] 8, 3 A R] A 2R 207 AR SORIFH Bibexcel 2 AN SCHR F B BT 50 A~ S8 ] AN P SRR BB 61 4
SRR B HCH AR 43 53 A i 5050 Al 61x 61 FRARIE B4, 43 551 5 A 2] Ucinet £ A ilt##h SCHF, PRI
Netdraw 2= i = 451 e 30 9 25 T (L T AN &1 3 FIET 4, ZERIZ8 al LR rp A — 35 gl AR — A O BER] , v A i
K, iz R 5 H A TR I AR BB 22 5 1 OB )N | RN TZOC ) 5 A 1) SR B BRI 2R A
BV 200 A B AR TP A1 A (OB TA] ) ) I, 4 SR BOML A SR X P AN SRR Z IR SRR B 2 . 19 A/ (2
SRR FT D | R REFR I M1 A7 I 2 A AR e o 55 A i ek e b

heavy metals:

\ mpollution

aquaculture  “gmecological safety
AN X

sustainable agriculture

>/' physical activity

e T sustainable:development:
T A g 7

RGIS 's.;{‘“v o ! O safety road ecology
'/ - o
pesticides h '/"’3/ =industrial ecology

“! e — agroecology
publiclhealth;

7 3 ] 3 ».
- ¥ \iﬁt N '&)‘ ‘:ﬁ,‘,‘///l NN ! == vulnerability
water quali z
quality \gg;",/"v devepment L
: 3 ; oA
commumty X /38 management:

U q : ? 3
urbanization S T ocial-ecologicalsystems
=

W poverty~ 4,

drought energy security

B3 ESESREFREMRER LM ETRE

Fig.3 Co-occurance netview of key words from ecological security in foreign
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Fig.4 Co-occurance netview of key words from ecological security in domestic
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Table 3 Cluster groups of ecological studies key words in foreign

Ff4E Clusters KER] Key words

adaptation, Africa, agriculture, agroecology, aquaculture, biodiversity, biological control, China, community, conservation,
development, drought, ecological risk assessment, ecological safety, ecosystem service, energy security, environment, fish,
BESE 1 Cluster 1 gender, GIS, governance , heavy metals, India, industrial ecology, landuse, livelihoods , management, pesticides, physical activity,
political ecology, pollution, poverty, public health, remote sensing, risk, road ecology, safety, social — ecological systems,

sustainable agriculture, sustainable development,urbanization ,vulnerability , water quality , water security ,ocean
FE4E 2 Cluster 2 climate change , ecology , resilience , sustainability
BE4E 3 Cluster 3 food safety
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Table 4 Cluster groups of ecological security studies key words in domestic
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