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Abstract ; Biological invasions seriously threat the global biodiversity and ecosystem health, causing great losses to glob-

al environment and economy. However, rapid climate change could significantly affect the diffusion and invasion of alien
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species. To explore the development situation of biological invasions under climate change could be helpful for better un-
derstanding the status and hot spots in this field, and also the benefitial for understanding the invasion mechanism and
making effective management measures. In our study, we studied the Web of Science (WOS) database for publications
pertaining to the biological invasions under climate change between the years 1990—2016, we then used the Thomson
Data Analyzer (TDA) to operate the systematic analysis. We found that there were total 1 736 published papers in recent
27 years. The number of publications increased annually, while it rapidly increased since 2009. This research area relat-
ed to several subjects such as environmental science and ecology, biodiversity protection, botany, etc. Prof. Chown SL
form Monash University had the largest amounts of publications. USA had the maximum total papers, highly cited and
high impact factor papers. California University published the most papers among international research institutes, while
the Chinese Academy of Science (CAS) ranked the 10". Biological Invasions was the academic journal which had the
largest publications. Recent studies focused primarily on topics related to species distribution models, biodiversity,
global warming and risk assessment. China totally published 52 articles, Chinese Academy of Science had the largest
amounts of papers, while Institute of Zoology, Wuhan Botanical Garden, Institute of Botany ranking Top 3 among the
branch organizations of CAS. In the future, China should give more attentions on the high level research papers and in-
ternational cooperation of biological invasions under climate change. In addition, we need to focus on prediction and risk
assessment of alien species, relationships between biological invasions and biodiversity, system evolution of invaders, re-

lationships among multiple trophic levels of invaded ecosystem, marine biological invasion, influence of invasion on hu-

man health, etc under a rapid global climate change.

Key words: biological invasions, climate change, bibliometrics, situation analysis

AW AR T R A 3R AR S R G AR R
AR, T2 BRAL SRR — 2D R 7 AR (R
AT HYE,2014) , AR, AR B AT
il CO, &t 34 N A5 W iy g A 4525 [ () 22 0%\ BR R
AT IR BR AR (B —N5 45,2014 ) . FERMEAELE =
T AR A B N AR AL R SR
USRS EE 3 ep a7/ I I %/ S ESiOL il
2y, AT H) 55 A+ BE P SR P, i AR E AR
(Winder et al, 2011; Sorte et al, 2013) ., S fEA5 4k
FAEM AR O LA 2R ) B E A, B &5
A= 25 R G D RE M BRI BE i, 51 ) 32 6 3
(Thomas et al, 2004; kiritani, 2011) , {HLAFEIEC
IRIFTERT 5 22 Jay BR T — A A= W o Bl ok X, i
FEMNE WL EE AR S A2 T A= ) AR B ST 1Y
PR B R e s

SCHERTE i — B0 B SCHR A FRRAE 1B, R
FHECHREGETHEE T-BORA R PP AT AL 7 HOR )
W & & 3w I vk (B A5, 20095 BR A 45,
2014) . JE 3 SCHERTH R AT, BUEEAE (2009) (BREB
45 (2016) & IR AL & AR 2 A= 0 AR STt 5E )
TSR 1Y b DX, S U M DX RF R Qiu & Chen
(2009) TA 4= BR M TE A= W) A A= SR e SR

T HEAARUCN SEU BRI S YH | I P FIE D 5 B
— A (2014 ) ST UM AL AL A4 STk 0 2, A=
ASWESTE | A IR 9 MK B IR 0 ) A T 58 R
HAZ S 0 1k, R TR 57 AW A RS
SCHHE AT M IR S H . ASCEAE T R IZ SR
[ PR TS S, LA HOR RIS AR IR 22 2%

1 BB RIE G 24 F %

L1 RRAMNEFESHEATN

ARICBAEFRIR T Web of Science ( WOS) 1 i F}
F5| RGP BT (science citation index expanded ,
SCI-E, TiFK SCI) , i % 5 K 8 2Ok BRE K R 8
il MRl SCLESCh T “APAR” i« <is
A7 XA FE A YISO i gl AR o TS
= [ (biological invasions or biology invasions or bio-in-
vasions or exotic species invasions or alien species in-
vasions or non-native species invasions or non-
indigenous species invasions) and ( climate change or
climatic change or global climate change or global cli-
matic change or climate variation or climatic variation

or global climate variation or global climatic varia-



936 I = 7|

tion) ], K3 1990—2016 AL T AP A
1RAFFT AT P & Rl SCI 8 3C1 7867 , BE£EIS AL Ny
“Article” Hl “Review” IR SCHEAT0HT, Be 43R 15
1 736 SCHR (B OBt ] 2016 4F 6 A 6 H)
1.2 #iigabE

F|H Thomson Data Analyzer( TDA) (6.5.20 Jit)
BT SR B E AT A R 43 BT, TDA 2 36 [
Thomson 23 F]FF % 1 %k 43 A T2 | g% XF £ 4 7t
FTRIEAZHIT S BT MAL . & S5 H FH TDA X SCHik
B HEA T2 48 FIE Ve, SR8 4 B 4 2 B 12
SCRFAEFE WAL | 5 1) (5 BT 73 2K 5
TF, T2zl B 285 1 R R O B 1) 55 B8040 Y O B )
ALK

2 HERH4M

21 XM EFEES TR

1990—2016 4F[f], ek K T AE AL T A=)
AMRBFFERY SCI 301 7365 ,27 a LUK, K SCH
ERSH B 1), Ebs B 1990 4FIH iR A
AR SCHR H W, 43991 A Guceinski H (38 [E PR PR J5))
5N (1990) fE Fisheries I & & 1) f5 2 “ Global
climate change; Policy implications for fisheries” |
Bond WJ (FHEIF I #UK%) Al Richardson DM (4
AEMAE W FE BT ) (1990) £ South African Journal of
Science " & F2J8A “ What can we learn from extinc-
tions and invasions about the effects of climate
change?” i 3 ( Bond & Richardson, 1990 ; Gucinski
et al, 1990) , X P js SCH B B9 SRS AL R 19
AIAAZ . LT AT, 2000 4 DRI & SCEUR
D)@ T 2 B B 5 2000—2008 4R 22 1] 3 308 B
TR JE TR A BB 2009 4F = A SCERECE 2R
B WA & B B, JLHOZIE 3 a,
R 200 G & BIAURASAE T B9 AR AR B
REGIR Y EPR ST Z 6, B TR
HI 2016 4 6 7 6 H %4 CHRIC 3 H AT,
PRI 2016 4R & SCEAH HE 2015 4R A BRI
22 EEMRFMRSH

F 1R IR RS S EGEER IR S T 1990—
2016 4ESMEAALTT T LR AW ST I B i Hip
10 Z42FRk (F IR IST Bdi e~ R o 38) o 2Rk y

Number of published papers

0
1.3 65 7 9 11 13 16 17 19 21 23 25 27
2 4 6 8 10 12 14 16 18 20 22 24 26

E4 Year

1 1990—2016 4T MRALLTT 5
AW AR FEI SR S
Published papers of biological invasions under

climate change during 1990-2016

Fig. 1

KA I e — A 22 P8 SRy e, N 28
AU S BN F B, a0, AR 5 AR AW
ZREVEORY | B AR BE 5 ; [RIIF, d9 eWEFE X4 1
BREHR Ll 2= B, . AP BLF MR Bh e il
HESUOKAEY 7 2B E B O AR, . kA
Yo MBS Horh e SOBCE HEE 2 1
BEAEE R 542527 (1 0085 , Hok S 5 Bk
ROCHRE TR 50% L b, i T 2 808 SCIR i 3 L M
ASECAS LA AR, Bk 1 & B R S
ST B R E,

23 ARNERTFILERLE

231 AXAH 54 AR T A AR I
K SRR 10 245735 44 SN Chown SL(RAH]
WENAHK2E) Hulme PE GBI 22 M K2%) | Pysek
P (FETEILFNE R4 BE) (Richardson DM ( B AEHrIHBE
A REE) (Essl FQRAFDEAEM LK)  Thuiller W
(B E Z B2 BE) L Olden JD (35 [E A2 BT K2 ) |
Bradley BA ( 3E[E HE#i ZE M K2%) Kriticos DJ (JRK
FITEIHRL - 54150 Vila M(PUHESF 85 2R F
B2 (£ 2), H, Chown SL & 3 Hz 15 (35
%), Chown SL BUEMRAFBEA R 222 Pkl 2 &
Hop , L FEEWR T o DA =5 (1) R AR
A= Py e o RS 1) A B A R 8 % A8 AR AR 1Y
M7 (2) AMRAEY) IRRIPR AW Foxt £ FE
AW SRR ; (3) TP AR T F B X



7 R AR 5T A ARSI SCER o0 937
F1 SBETUESTEYNEHRTRIET 10 ZEIFRGE
Table 1  Top 10 key subject areas involves the study of biological invasions under climate change
Hey Es =Sl PSR L R (F) RICHEEGIE
Rank Subject categories Chinese meaning Number of publications Proportion (%)
1 Environmental sciences ecology IR E G 1008 64.204
2 Biodiversity conservation ER/EZ-ai3 S 380 24.204
3 Plant sciences YR 166 10.573
4 Marine freshwater biology SRR ) 156 9.936
5 Science technology other topics ZAFAREAR 127 8.089
6 Evolutionary biology LAY 99 6.306
7 Physical geography A SR b 3~ 75 4.777
8 Biomedicine YR 67 4.268
9 Forestry = 66 4.204
10 Zoology BPkYEs 59 3.758
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Table 2 Research strength and publication journal of biological invasions under climate change

K SCEAT 10 HAEE (2 K SCET 10 B (24
TOP 10 Author Articles TOP 10 Institute/University Articles
Chown SL 35 California University ( 3% [ JF 4 )& WK 2) 93
Hulme PE 24 Stellenbosch University ( AR 3H & 7 A1 K 2% ) 71
Pysek P 24 US Geological Survey ( 32 [ Hh 57 45 J&) ) 47
Richardson DM 24 Spanish Council of Higher Science ( PHHEA 5 %R 2 51 2% ) 38
Essl F 21 US Forestry Bureau (3 E A7) 37
Thuiller W 20 Washington University ( 3% FE fRB K 2% ) 36
Olden JD 18 Colorado University ( 3¢ EIRH P R 2 K2%) 31
Bradley BA 16 Lincoln University (3774 2 k8 K2%) 30
Kriticos DJ 15 Czech Republic Academy of Sciences (5 3%l E A}t ) 29
Vila M 14 Chinese Academy of Sciences ( H1 IRl 5% ) 27
K SCHAT 10 4 H %K A FISCRAT 10 44 SCT T i 4
TOP 10 Country Articles TOP 10 Journal Articles
USA (M) 708 Biological Invasions (=¥ Af2 ) 126
Australia (& KHIE ) 218 Diversity and Distributions ( 4= 1 ZRE1E % 5347 ) 84
UK (%) 207 PLoS One ( AFLRMAE ) 84
Germany ( f#[E ) 163 Global Change Biology ( Bk {LA: M) ) 41
France (75 H) 140 Global Ecology and Biogeography ( Z=ERA: 25 Je 4= Wy b B~ ) 33
Spain( FEBEA) 139 Ecology Letters (4= 252 ) 28
Canada( N K) 126 Ecology (AE4&2%) 27
South Africa( B3E) 118 Conservation Biology (&I H1%) 26
Switzerland ( Hit ) 101 Forest Ecology and Management ( FEAKA4: 25 545 HH ) 25
New Zealand (7§ %) 80 Ecological Applications( 4=Z5%1 F) 24
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Fig. 4 Correlation map of key words on biological invasions under climate change
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Table 3 Top 20 high frequency key words of biological invasions under climate change

Hey i Y IO SR L Hew T4 ES St SR X
Rank Frequency Key word Chinese meaning Rank Frequency Key word Chinese meaning
1 401 Exotic species S 11 31 Conservation 4
2 376 Climate change A sk 12 28 Propagule pressure BHRIE T
3 353 Biological invasions EUAR 13 25 Adaptation T IA ¢
4 109 Species distribution models YRl 43 A 1 14 24 Biogeography H W Pl
5 59 Biodiversity Y R 15 24 Management E
6 49 Global warming SRR 16 22 Fire P
7 40 Risk assessment KB PEAS 17 21 Competition o
8 39 Disturbance T 18 21 Phenology L=
9 38 Dispersal E/le 19 20 Extinction K4
10 36 Range expansion SAXY R 20 20 Phenotypic plasticity FIUT] AP

x4 SBEEALESTEYNEIHE 10 B WEX
Table 4 Top 10 highly cited papers of biological invasions under climate change

I H BBEIREC ARSI R AR RSO
Title Total cites Annualcites Journal Institution of the first author
Effects of biodiversity on ecosystem functioning; 2 550 213 Ecological Monographs ESJESResyn Ay NE S
A consensus of current knowledge Washington University
Biological invasions; Lessons for ecology 927 39 Trends in Ecology & Evolution FEER TR
University of Notre Dame
The ecological consequences of changes in biodi- 893 50 Ecology FEEH R E R
versity; A search for general principles Minnesota University
Ecosystem decay of Amazonian forest fragments ; 738 50 Conservation Biology [ 42 B 3 AR AT 58 BT
A 22-year investigation Smithsonian Tropical
Research Institute
Does global change increase the success of 651 36 Trends in Ecology & Evolution 2 E W AR R
biological invaders? Stanford University
Biotic control over the functioning of ecosystems 542 27 Science 5 = A48 e R 2
California University
Mechanistic niche modelling: combining physio- 527 66 Ecology Letters TR AR AR K2
logical and spatial data to predict species’ ranges Melbourne University
Kelp forest ecosystems: biodiversity, stability, re- 509 34 Environmental Conservation FKEMHE K
silience and future Maine University
Volcanic carbon dioxide vents show ecosystem 480 53 Nature EAER B NS
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(5 4 JCR V34352 Kl F->6.0) 43501 4y - Rk B s (Lu et al, 2013) ; BbAk, T #IERBAILTE Ecology
T T s IR B AE Global Change Biology % Letters |- 3R T R TAMRAL R W AMZ A Y—A +
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Table 5 Papers with high impact factors of biological invasions under climate change

W H RIS H—1EH RSN FAESE M R

Title Journal Institution of the first author S—years IF

Extended leaf phenology and the autumn niche in deciduous forest invasions Nature FEBPLE2EK 41.458
Syracuse University

Volcanic carbon dioxide vents show ecosystem effects of ocean acidification Nature o [E]  F) 5 HoRAE 41.458
Plymouth University

Biotic control over the functioning of ecosystems Science & E AR Je W 34.921
California University

What is natural? The need for a long-term perspective in biodiversity conservation Science EAET R E sy N 34.921

Oxford University
Climatic niche shifts are rare among terrestrial plant invaders Science B R R = 34.921

Lausanne University

A —H B KRB = BAE G FR ATl A P B ih
“HESBARRN” F9SCEE (Lu et al, 2015) ; ARG Sh )
W T2 LB IR HE Ecology Letters 1 & 3% 1 &
THOE S Bt | AR X5 7 b A AR AR R 2 B 5
i) 423K PR A T2 B ) A A= R 18 3C (Liu et al,
2014) ;35 K IR B Kk K AE Global Ecology
and Biogeography ' J&F NJEiE 8l SR EF A
T RAREPFI A, FEORTT S REA YR
JRALE SCEE ( Yang et al, 2015) ; J& [T R2E5K OIS
B R FAE Ecology [T LUK - AR AHY) TLAE
R A S A A N N ST Bl | A BRI AR AR A i)
N5 RABHILER Y SC3 (Li et al, 2014)

3 dAkEE®

FET X SCIESCy T o B, R B U e L
SN A AR T G B AT LT RRIE : 1990—2016
AR RIS SCRCR B AR PR R K A5 34, 2009 A TF R A
M & e 1% S R R R AR R
ZHEVE DR3P 55 24> 27 Bl BROR A B 98 A R 27
Chown SL $3 K& SCi fc vy 5 56 A AR JE T2 K27 2
R Z PR, i BE R B SR R R
10 fﬁ;Biological Invasions %ﬁii?ﬁjﬁﬂﬁﬁ;ﬁjﬁﬂ,
Wk 3% 45 [ R TR A AR B R B DDA AR G & T rp
TE AT Y [ B 5 A 55580 s WU R 0 A i Y AR 2
FEVE AERAZ B XS DA A5 J2 1T A ok UM AR AL T
A AR AT 5T 8 5 P R 27 e 2 T N e R

) R SCHILAE , U R 32 BRI v Il R

SRR AR SR A SR B ), TR ROk,
AR AT INR FERTH AR | R ik
EIHEA R A B L AT (T —IE M E 2
72.2016) o MBS ALK B 1 A R B AR RN F
MANRFR— A S R G Re 2 A i /R HI 2R
(Gedan & Bertness,2009) , H KR ZHARYF B &%
PR BIRE ST, B AT THS AT 2 A 4 A3 1550 21
SR HEANYHL, i — 2B IR AR B, AR
6T AR AR G it B — Rl ] ]
b FF Z B IR W ( Occhipinti-ambrogi &  Savini,
2003) , fHA5 E bRkt 27z T, i 5L B
50 ANERRERN 5 AT 2R SRS A
THMRYIFAAZ . HE AR T 15 529 Ff, & 48K
WZANRIEEFE RN HWERZ —, X T
5 ISR N A R JE K2 S A T PR LA e T
SRR T AP AR FE S S 0 G, R 2 m Ak
B A R A AR 5 bl AR Z U
PP g i, H gk -5 v B W) s & R b | 22,
SR IZHL S VR I A 4 R T 22 56 AT B T
PR T FE AR AT ST ST BRI K

Zeat 27 a YK JE , EBRAE Y A DT 5E UE RAS
THZEENE, HESREEATRT, Sk
APk B U ZRE R AR S I N AR
NPT A PR (2 2R T 2%, 2014)
MG, AR B ) BIF 5T PN AT o7 B O LR JLAS
J7lh]
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(1) MRS AL TS LR AR 1 T30 55 RV DA
RSN A T R TR S S A Y Bl
7S SO R M A B e A S R g SR v LR A A BT
IR I P AR [, S A At 25 B 3 5
M 71 S Fb g A= B A 25 )@ 7 (Bradley et al, 2010)
PRIt , ) 66 1 A B PR TP ) % 288 AR 28 AR AL X
N REAE 3 AT D AT B0 O 27 SR AR
R PEAS AR R IR AR DT AR S5 Z
[] ) S At i 240 A4 R A R A 0 TR 22 ) Y
SEHAE LA B A [ AR 285 28 G0 %68 A W) A AR i 7 1) 2
St KA AT PR A AR AT 5T i E DS A
B A=) AL B IR B it ( Diez et al, 2012; Sorte
et al, 2013; Vicente et al, 2016) , WAh, A= A )
HENT AL EE FE 53 7 B AN [F] A0 R ) o 78 HOBE AR AR
PR 22 5 v (A% 1 LI ) BE LA SR 28 U |
FFPBEARfAR L) (Chapman et al, 2016)

(2) TRAAL T A AR XA A=Y 2R
M, SRS T BE B AR WA AR S A R e
RS A A (4 B 8] 55 5, U AS W) Fh 224
4 ( Camenen et al, 2016; Wu et al, 2016) ; [a] B} fi
SRR T BRI AR A= W 0 B TE AR R T T R O
“REDURS B8O, PEELAS HHER th R i s 2s o3 A
1% J73 ( Simberloff, 2009 ) , Jf- il il b ke Fift 5 A< - Fift ()
A3 L, i AR + AR W 1) B R Z B ( Chown
etal, 2015) , X FMIRITE AR SIYIN =, HA
1RI T A BRIV N A= W) 22 R PR 7K1 5 v 1) 3 B
DA S, HAE U AR AL 50T, 3% 28 A1k il i
TETE AR UK DX 38 2 i 22 = 45 FE b X (L et al,
2016) . KL R U RV AR -V 2
PESCFA T O e DR 4 i it LA b ok b
MARIEH

(3) UMRAL AR AW o e [A 728 5 e HL 2R G ik
TR, A O A BIF 5T R IR ) T i) b A gt
1o Z R ABAS R T 5 (K] 7 B PP A 8 25 fe
B (Gao et al, 2010) , MW M SR ARY)
Pt R 28 ROBE AR Yy s s 22 X2 e, iz
S FOUE 3G i B B 2 8 M4 HOR T Box L A
IR AE AR SR AR W T 358 45 78 S O S W), R
FEAMGE R T AE AL e R G Rk B R R ], T
i — D4R AE YA AR B M R G AR R AT, DL ST Ah
Kl i) A AR S K T A A7 7S # (Hodgins et al,

2013)

(4) FMREACE M AR E B RGN ZE IR
F, M- ZE IR Z A B A AR B
ST T W) Rh 2H 1 B AR W) Z2 R KO DR
T A RIEFEE S, DR A BT 5T
2 AR A A o] 52 e M R R RS MR I s (A
M S AR T gy HL) | DL R AR B R AR AT 5 e AR
T 5 AP TE G OC &R X0 T I A= A 5 30
B LA A= W R X B W b A A= AU 1Y
YEH = XLEE (Van der Putten et al,2010; Lu et al,
2016) . MLAh, AR BN RAEY - R ER A=Y
HAER RSN 5| AL B ( Saha et al, 2016)

(5) "M SBFESRENEY AR, H
HiE 22 H O R AE ARAEB RGN T Kbt
8 HSC T VELE W) AR 1 ) @ BE 5T £ /b T AR
oK, B A T B VAR W | T K TR Ak A [ R
FHETERG RN )  DIRERE L W) M 45 4 1
R U AN 7K R 2 T R i 28 AP R Wy b i)
IR A FEL A | DI 0 38 76 72 A= ) A 1R ( Aronson et
al,2007 ; Occhipinti-ambrogi,2007) ,

(6) A2 Ak I ] A T AR 6 N IS At BRE 1) Jk
o 1 2281 Sk AR W b B A2 0 T A 5 0  m HIE
IR PO R RS T RE R BOX KA A FA
(B FIRE 8 RIS KR & FN 4 B, DA o ) N 28 Je e
BRPIRHIME AR, AR LSO (Aedes albop-
ictus ) 75 BL9% B ( dengue virus) BYHE R & AR
1% RE A (2 2 1 S0 O 7 R S A KR R 4
TN PR 1 U RE ), S I 2 B &
iﬁm‘fﬁ(Leisnham & Juliano,2012) ESFEAAL Y
SN IR $E06 A g BEAF7E B B Y AR
A M 5 B A .
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