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Knowledge mapping analysis of ecological risk research based on Citespace
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1 Key Lab of Urban Environment and Health, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China
2 University of Chinese Academy of Sciences, Betjing 100049, China

Abstract: With the frequent occurrence of major environmental events, environmental pollution, and the ecological
destruction, increasingly serious, ecological risk research has drawn extensive attention from scholars and governments in
various countries. The need for environmental management and decision—making has promoted continual expansion of the
field of ecological risk. Research topics, perspectives, and methods are becoming increasingly abundant. A comprehensive
and systematic analysis of the whole field of ecological risk research is urgently needed. In this study, 2304 articles on
ecological risk from the Web of Science core collection database were used as research objects, and Citespace software was
used to draw a knowledge map of ecological risk research and make a visual analysis of the literature to understand the status
of current international research, explore research hotspots and trends, and summarize the research topic evolution. The
study found that; (1) The number of papers published in international ecological risk research has experienced three
development stages: slow growth, steady growth, and rapid growth. (2) The study on ecological risk is divided into three
stages ; foundation, growth, and expansion, while the current research hotspots are " spatial distribution, ecosystem service ,
urban soil, source analysis, marine sediment." (3) The evaluation of ecological risk research has evolved from small -
scale, single risk source and single risk receptor, to large—scale, multiple risk sources and multiple risk receptors. (4)The
European and American countries and scholars laid the foundation for the research in this field. China started late but has

developed rapidly. In the face of ecological risk research, multidisciplinary research papers with quantitative and qualitative
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visual summarization can make a more comprehensive and precise analysis of the research area. Combined with citation
analysis, and the visualization software Citespace and bibliometrics, this study strives to show clearly the research hotspots
and trends in the research field, the evolution of research topics, and the current situation of the research clearly. It will

provide useful references and inspiration for future ecological risk research.
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Fig.1 The number of published papers on ecological risk research from 1980—2017
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Table 1 The information table of high frequency and burst keywords

Ay b3 Keywords
Year ZEE Burst AFUK Frequency

1990—1999 A S AU IEA (50.08) AR TEM (421) B4R (285)
P (10.85) FME(174) DU (251)
A1(10.2) ANF1(54) 7K (132)
iR (13.89) T (95) +3E(131)
#7%(9.22) TEE5(79) AT (64)
AT (8.86) AR (27)
f2(6.72) 1(65)
M 37 (5.51) AHfEdE(31)
4.(5.38)
IG5 1 (4.28)
ANHE T (3.95)

2000—2009 E TR (8.76) AEPITTRITE(ST) HE (162)
V5% (7.45) 154 (176) FE U (103)
B FRG(5.82) EBRRG(62) M (93)
BT (5.38) EH(92) KK (83)
ddt(5.34) ddt(20) LA (58)
AR (5.33) IR 4 JE (68) YRR EE 4347 (40)
R4 JE (4.04) LI (86) X I (44)
K% (3.95) SR (21)
ZII5IE(3.9) i FEE(47)
TSI+ (3.7) HBU(42)

I (56)

2010—2017 23 [] 4347 (10.99) 2434 (62) IR 4 E (52)
TR A AT (6.68) PR AiEAT (31) gl -4 (30)
5% A (6.42) 5L (24) R AR (22)
Wi 3 (5.6) Wt 1 (26) A NTBE= A (22)
P50 (4.97) PI(26) N R (10)
EHHEMTF(4.97) HEKTF(16)
DR (4.96) DU (51)
JEK (4.64) B2/K(28)
gt (3.94) EERRGMSS (19)
FREME DL (3.71)
HERRGMSS (3.7)
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Fig.3 The time-line view of co-cited literature cluster
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Table 2 The time-line view of co-cited literature cluster

FERE P BT RAEFRN RAAERE I
Community Rank Theme Size Silhouette Important literature
KBSV Risk source #0 EERIE Y 102 0.894 Li RY(2015) 1%
#3 ddt HH3ET5 5 57 0.998 Wang, Y (2013)[%]
#13 EA7S: 33 0.942 Feng, CL (2009) 3]
L TOp RS #1 A 25 XU TPEA A 2 73 0.951 Van den Brink, PJ (2013) 3!
Theory method #2 HEAS XU SR AiF 59 0.873 Kaufman, CA (2007) 32
#4 HE SRS AR 55 0.956 Gentile, JH (2000) 3]
#7 MER K A A S KU DA 45 0.904 Rand, GM (2010) 3
#3 (EERT A 44 0.945 Ferson, S (1996) (3]
#5 G3 A RHE 51 0.9 Guo, GH (2012) 3]
#10 WA e 37 0.957 Preston, BL (2002) 3"
XU 5214 Risk receptor #6 IR e T 51 0.971 Xue, BM (2013) 3!
#9 KAV K B 41 0.981 Sample, BE (1999) %]
#11 ANTA] - ) A 45 34 0.993 Islam, MS (2015) [4]
#12 R 33 0.956 He, XR (2014) [4V)
#14 e S 33 0.907 Wu, YG (2010) [+
#15 KA K AR R 010 26 1 Zhang, LL (2014)[%]
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Fig.4 The network map of national cooprtation
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Table 3 Top 10 countries on the number of published papers

% R/ put E P [P R/ T L R
Country Publications Centrality Burst Country Publications Centrality Burst
FEHE (USA) 720 0.56 133.38 HZ< (JAPAN) 65 0.03 4.01
rF[E (PEOPLES R CHINA) 596 0.13 19.83 1% % ( GERMANY ) 62 0.12
INEEK (CANADA) 185 0.13 15.56 BRI (ITALY) 52 0.1 8.54
#[H® (ENGLAND) 124 0.21 FEPEA (SPAIN) 47 0.06 3.69
>, L] h
i >% (NETHERLANDS ) 84 0.07 4.82 BXETHE . 2.304
Mean number of publications
> =
TR A ( AUSTRALIA) 76 0.07 Ziiiﬁﬁ o 100.407
Variance of publications

242  FEMFEHA T

TEA3CHE TOP10 FHLIS ALK 5 T 7 52, I RE 22 BE ( Chinese Acad Sci) 135 f5 , b 5UE K27
(Beijing Normal Univ)61 %% , A6 5L K% (Peking Univ) 31 ja , " E R BE K27 (Univ Chinese Acad Sci) 30 4,
E I EEBL2A 858 BE ( Chinese Res Inst Environm Sci) 30 f , B 50 K2% ( Nanjing Univ) 30 & , 4 E W K27 (Ocean
Univ China) 19 &, FEEPM)E (US EPA)92 i fu 4 —, 32 BB IA [ K 92560 % (Oak Ridge Natl Lab) 15
SRS, oy 22 FUAS AR KA ST 0 (Univ Wageningen &Res Cir) 18 f B ILO (F5) , 45638 1, P ETE
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Fig.5 The network map of institutional cooprtation
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VE& ORI e 1, (R 200 T & SO, R REAT 25000 S 22 AR R g 45 DO R A v AR v LB o 5 0
FIRAEAE S B FAR AN, SRR e 3% A0 T B S0k , 8 7 2 HAT SR | B (0 2 e Sk | £ 45Uk 9 B AT 5
SRR X, P, AR SO IR 3 L0t 5 45 1R B (& 6) , 28 A gl s I Mk, 28 Bk, 2 303X 3
AT S WRAE 25 7 AR 5 ST i (57 () e , 22 B A 25 XU AR 9 40088 10 S BREVE 25 ( 38 4 ) |, O 1 2 R HE 4% S i A o6
SRR ARR SR

R4 KBEEBERERR

Table 4 The index information table of crucial author

J% Rank 1 2 3 4 5 6 7 8 9 10
1% Author Suter GW  Hakanson L. Long ER USEPA  Chapman PM Macdonald DD Landis WG Solomon KR Forbes VE Muller G
i?i?e?zi{uency 270 261 168 161 161 115 94 92 83 81
I Burst 8.47 54.48 26.36 24.96 22.49 7.38 27.42
-2 H) Half-life 14 11 17 15 14 15 11 13 14 4

KA JE Suter GW il Hakanson L( 51 6) . Suter GW 7£ 1993 4F Hi it T { Ecological Risk Assessment)
2011 AFICHGHT 758 TR, ARFE RN IR T AR S XS PR (ERA) Y B MESEMISC BT R, X ERA BEAT 2
SC TR A S AT E N R B8R AT XU R AEAE s WXL 715 Qe 9 PE A 9 J B H AR 3 ] 5, v 4
ANJF] ERA SEBAIE R . VR NIZSURIIAUR L &, N5 R AT SE B E 1 BIIS LR, S ma L . eoh, 7EI ) |
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Fig.6 The time-zone view of co-cited author
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