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Abstract: In recent years, there has been a surge in international research literature on ecological security. With
intensifying global change and human actions, this research field has been profoundly transformed. While research on
ecological security is multitargeted, multilevel, and multidisciplinary, revealing integrated and complex characteristics,
fuzzy and controversial issues have persisted. The use of traditional and current methods for researching publications is
limited when applied to large quantities of literature, because they are qualitative, non-visual, and manual. This paper
focuses the application of Citespace Il , which is a visualization tool for conducting both quantitative and qualitative citation

network analysis of visual literature reviews. We used this tool to analyze classical literature and literature with a research
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focus on this field, documenting the association of a co-citation network with a keyword co-appearance network. We applied
three methods available in Citespace Il to examine the evolutionary trajectory of research topics and their development trends.
These methods included keyword frequency analysis, document clustering analysis, and the burst detection algorithm. The
use of these methods enabled us to identify causative factors in the development of research topics. We conducted scientific
knowledge mapping to analyze and locate research and scholarship studies on ecological security globally. These are three
factors: (1) different stages of human civilization, (2) patterns of international politics and the global economy, and (3)
the level of research on subjects that are formative at different stages of ecological security research and the evolution of
research themes. Our results showed that this research field has undergone three procedural phases from the initial stage of
asking questions and forming concepts, to the research development stage, and finally in-depth research. Seminal literature
has emerged during these different stages of research. Our study revealed two types of ecological security research topics.
The first type was relatively stable and endured through all three study phases. The second was characterized as periodic
research hot spots in a changing global situation. This type, which is currently less prominent, includes new environmental
problems and concepts, in addition to emerging technological applications. The evolution characteristic of themes conformed
to the Hype Cycle Theory. Globalization, biodiversity, ecological agriculture and agricultural intensification, resilience, and
vulnerability represent research hotspots in the field of ecological security at present. Guaranteeing basic human survival and
development needs, as well as human adaptations and responses to environmental change, are important future directions for
ecological security research. Whereas research on human survival and development centers on interactions between food
security, climate change, and natural resources security, the focus of research on human adaptations and responses to
environmental change is on ecological prevention and restoration, policy management and tradeoffs, and technological
progress. Visualization of citation analysis through the processing of prolific citation data enables us to observe and
understand the literature content more easily, and to discover hidden rules and patterns in the data. Creating knowledge
maps is becoming increasingly popular, with information visualization tools providing a useful supplementary method to

traditional literature reviews.

Key Words: Ecological security; Evolution of topics; Science knowledge mapping; Citespace Il
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Table 1 The basic information table of crucial literature

A= S S 71 P 3

1 1987 Our common future''”] OUR COMM FUT

2 1990 Governing the commons; the evolution of institutions for collective action''®] GOVERNING COMMONS EV

3 1994 Environmental scarcities and violent conflict; Evidence from cases' '] INT SECURITY

. 1005 th) Will Feed China? Wake-Up Call for a Small Planet (World watch Environmental Alert o onn o
Series) [20]

5 1996 Our Ecological Footprint: Reducing Human Impact on the Earth!?] OUR ECOLOGICAL FOOTPRINT

6 1997 The value of the world $ ecosystem services and natural capital ) NATURE

7 1997 Agricultural Intensification and Ecosystem Properties 2] SCIENCE

8 1997 Nature's services; societal dependence on natural ecosystems!?’) NATURES SERVICES SOC

9 1997 Human Domination of Earth’s Ecosystems! 2] SCIENCE

10 1998 t;?ﬁ;ﬂi :Z::ﬁlenz:d ecological systems: management practices and social mechanisms for LINKING SOCIAL ECOLO

11 2001  Forecasting Agriculturally Driven Global Environmental Change!] SCIENCE

12 2001  Historical Overfishing and the Recent Collapse of Coastal Ecosystems!?!) SCIENCE

13 2002 On the basic concepts and contents of ecological security??) CHINESE J APPL ECOLO

14 2002 Agricultural sustainability and intensive production practices?! NATURE

15 2002  study on regional ecological security Assessment index and standard %) ?:Egﬁgﬁ:ﬁizh ARCH

16 2002 Towards sustainability in world fisheries NATURE

17 2004  Regime Shifts, Resilience, and Biodiversity in Ecosystem Management(3] ANNU REV ECOL EVOL S

18 2005  Global Consequences of Land Use ] SCIENCE

19 2005 Lan(hiscape perspectives on  agricultural  intensification and  biodiversity  ecosystem ECOL LETT
service management

20 2005 ;Otedjzi:lr:;r;ams of vulnerability and adaptive capacity at the national level and the implications GLOBAL ENVIRON CHANG

21 2005 i;:;zszlfu;}g ecological security of the Tibetan plateau: Methodology and a case study for 1 ENVIRON MANAGE

22 2006  Vulnerability[>) GLOBAL ENVIRON CHANG

23 2006  Adaptation, adaptive capacity and vulnerability! ! GLOBAL ENVIRON CHANG

24 2006  Linkages between vulnerability, resilience, and adaptive capacity*') GLOBAL ENVIRON CHANG

’s sy Regional ecological  security  assessment  based on long periods of ecological Loy el
footprint analysis'**!

26 2008  Prioritizing Climate Change Adaptation Needs for Food Security in 203014 SCIENCE

27 2009 A safe operating space for humanity[* NATURE

28 2009  Not honouring the code NATURE

29 2010 Food Security; The Challenge of Feeding 9 Billion People!?* SCIENCE

30 2010 Effects of fisheries closures and gear restrictions on fishing income in a Kenyan coral reef. 4] CONSERV BIOL

31 2012 Global food security, biodiversity conservation and the future of agricultural intensification!*”] BIOL CONSERV
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Table 2 The index information table of crucial literature

JF5 Number 1 2 3 4 5 6 7 8 9 10 11
S Year 1987 1990 1994 1995 1996 1997 1997 1997 1997 1998 2001
Y% Author WCED  Ostrom HomerDixon Brown Wackemagel Costanza  Matson Daily  Vitousek  Colding  Tilman
2 E Half-life 22 20 5 9 14 12 11 14 13 11 10
HULE Centrality  0.05 0.33 0 0 0.25 0.46 0.18 0.24 0.37 0.13 0.13
$K Frequency 10 16 11 14 17 27 16 16 13 13 13
P Burst 4.52 5.22 5.07

J¥5 Number 12 13 14 15 16 17 18 19 20 21 22
A0} Year 2001 2002 2002 2002 2002 2004 2005 2005 2005 2006 2006
{4 Jackson Xiao D.N.  Tilman  Zuo Wei  Pauly Folke Foley — Tschamntke Brooks — Zhao YZ  Adger

P52 Half-life 9 3 7 3 8 9 5 5 7 4 5
FLLE Centrality 0.1 0.04 0.41 0 0.11 0.13 0.14 0.21 0.12 0.09 0.14
BB Frequency 10 27 26 16 4 5 18 12 4 15 10
FEILIE Burst

J¥%5 Number 23 24 25 26 27 28 29 30 31

405 Year 2006 2006 2007 2008 2009 2009 2010 2010 2012

% Jackson Smit Gallopin ~ Huang Q  Lobell ~ Rockstrom  Pitcher ~ Godfray McClanahan Tscharntke

el Half-life 6 3 3 3 1 3 1 3 1

HULJE Centrality  0.13 0.12 0.14 0.17 0.1 0.14 0.28 0.12 0.26

BRIK Frequency 9 6 7 15 11 5 26 5 3

ZRIPE Burst

2 B SCHRER B VI DG 1 SCHR A AR A 2 T JR ) PA s Pl il DR i Ak 2 TR BE BRI P AR G, DA
M51& T HAl B i r2eny g | o X Se SCRATR & 2 7 [ PRz 1) b, o S et e A48 v 1) SCHiR o & A0
RS . WTENES KT , SR DL H ARG O 3 A S B2 B0 SOk b . I I 28 M SOk 5 Y
SR R SR 0 OCIK B B %5, 2005 4R 2 5 WFF A VAR hTE R 2 4 U8 Ak Mg ss Pk Gl it A2
FEPE ARG, I 31 5 SR CTE SRR, NP8k e 5 MR AR Al e A 25 e F 58 4
WK E ) F2 8, Costanza | Tilman | Godfray F1 Lobell 25 #f PR JH: 52 5 jik i il A axX — sk e A 52 M ) 2 8 2 — |
22 WSS

RERE IR SO A ISR AT | S SR A O MRS R , AL % SC 3 32 10 g BE A AR rh i ik . DG
| I E TR E % ( KCA , keyword co—appearance analysis ) 42 FH A0 VR 155 B9 G B 1r) ) 52 R 5 400 Jal #4059 — b a3
PR R ARSI IR s A S (R ( 2,3,15),(3,3,20) ,(3,3,20) £ KCA,

M3 AT LA MY 42 6 1) 5 0t B0 A s 400 B i) A R A R 22 42 (food security ) | (R4 B B
( management ) , FHIH S MEAS AL (climate change ) |4 25% 42 (ecological security) | A FFZEPE (sustainability) P
31 (conservation) A= ZFEME (biodiversity ) . 71 ( china) (&)l (agriculture) | RS (system ) , FriT il LA R
Ik %5 (ecosystem services) VK 71 (resilience) MEFIPE (vulnerability ) (B3 (policy ) 5F, Kl 3 Hh P
IR SRR Ry R B R 1 3 AR R R B A ARSI TR, AR AE R RS
LA AERAL 4 D PARIR S IR ORI SR A AR 2, X T AR AR R U R
M A R 45, B R — AR E G A0 IR T B 3 S TR B 4 4 R AR R B
ZFEETE 2005 422 J5 U I, I R SR A R 1 8,

P55 Gartner IR HHZE (Hype Cycle) P A AR AR o W 2 )5 TR N B Bz AL,
SCEREICER Y, i A BN B S T 200 1 S A S B i 2 (B SZ2 e FORFER R MR, B0 R i
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