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Fig.1 Annual number of published papers on stream

macroinvertebrate community research from 2009 to 2018
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Tab.1 Top 10 countries by number of papers published

on macroinvertebrates

Hx V-a'S v o B
*H 699 0.20
P PR 214 0.06
B [H] 179 0.14
G 167 0.20
PR F 161 0.13
B P 148 0.04
2 129 0.19
= 113 0.04
JIEN 112 0.03
E i 110 0.10

TER SCHRHET 10 B HLE L 2 T3 %K, 93 )
A 3% [ Hb T JE 2 JR) (US Geol Survey) 62 j » 135 X
M AT K2 (Oregon State Univ) 45 f5 Al 3 FE #H 4 H
(USEPA40 F§(R 2). 525 T 2 K, 058
PR (Univ Oulw) 52 55 155 22 SR EE 5L BT (Finn-
ish Environm Inst) 31 f (& 2), HAME XK &
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Tab.2 Top 10 institutions by number of papers

published on macroinvertebrates
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75 22 R B0 5% BT 31 0.03
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Iy RIh 148,93 1 73, S8 BLME Y SE B TRIAR IR R AR
Wi s g .
23 MRFIARBEULER

FRATRE I B ) 225 SCR L 5 | 0 288 3R AT R
J5 o A — A2 31 SR v i) O ] b B BOR i R i
BRI A 4, I AR ) 00 PR 2 B (3% 4, /T 3D,
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Tab.3 Table of high frequency and breakout keywords

, K1)
0 — s R ——
58 B4 DG g 1] 1o A K g 1)
PR (13.68) R (378) K5 (368) HBE21D
AT R (12.38) T (202) 182 (168) SMEAEA(140)
5 R BT FREHLE (11.25) ZTHBEE J1 (59) AL GD %5 [ RBE (56)
T MBI 0 2 7% (10.08) APV (55) WAL (5D VU (49)
AH G 1 3 WA (7.95) FA48) R YE P (32) THRGD
BT ZEIREIET (7.0 BRI (28) PAHER (2T T (26)
ALY (5.45) fRFEE 22 HAEJECD B 8)
FW(2.9D) AL (18) A MR (13) LR AR B (1D
e R i R A UIRe B EERET.9D W ZREPE(324) TP AL W EEE 10
- ) R A (558 Yy FRRAE (109) AWy 5E B R (65) RSB UD
fﬁﬂj}%ﬁ% S (4.31) IRERE LR (43) B ZFENE(36) S (25)
EBRAE HE W) SE B PE (3.65) FRAE(19) PRy HLC10)
KB JFEAR TC A LRy W (6.02) LY (148) 41(93) AW W (73)
HE 2l W) 7 1vi B (2.48) BE (36) YRR (2D

T 365 ORI .

Note: Values in the parenthesis denote the occurring frequency.
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Tab.4 Information on clusters of co-cited literature

%5 R FE AR/ BER I 23k
a DI B R AR 3R A IR 58 TR 5 R 858 7 56 R T 47 0.807 Zhang et al,2010; Hutchens et al,2009
b VAo B o T BE 8 Z2 FEPEBIEST 26 0.846 Heino,2011; Heino et al,2015
¢ ZEIREEE )% KB G T HE W) B VR R R T 5T 41 0.811 Leps et al,2015;Baumgartner & Robinson,2015
d KU JEC G T HE 2 0 I K 100 i ;5 18 0.802 Grantham et al,2010;Lawrence et al,2010
e ZE 75 1 T A 5 13 0.937 Stubbington et al,2017;Datry et al,2016
f KT JEC AT TC A 3 W B VR A AR T 5T 6 0.796 Statzner et al,2010;Menezes et al,2010
2001 2004 2007 2010 2013 2016 2017

T KB s b BT : o ZTIEEE 5 d KRB T A A S W 4 010 B 5 e, ZR 95 PRI 08 5 £ R TR JEC AV JC 5 #E 3 0 B 9 A W R AT
3 NEHEHSIBENEL
a.water quality; b.comparative analysis; c.multiple stressor vnvironment; d.long — term macroivertebrate responses;
e.intermittent fiver; f.biological invertebrate trait

Fig.3 Chronology of co-cited literature clusters
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FEVE S EE N T 19 5% & (Zhang et al,2010; Hutch-
ens et al,2009), b LB W FEMN B EYZL
FEPEBIF I AR SR SCHR Ry A ) 25 8] RUBE R 19 2 R M A%
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2010;Lawrence et al,2010), e ZEEW IS, £
TERIF T K ST AR 27 T 3L v K B AV TG A Bl
Y HEE 952 I (Stubbington et al, 2017 ;Datry et al,
2016) . £ KA TG H HE Zh ) V& R AR BF 5T A0SR
SCHR A R TR R G JC 5 AfE B ) AR W e AT O 22 E B A
JE 348 7% Rk K A W D T 2L 2534 (Statzner &
Béche,2010; Menezes et al,2010),

D\ b B AR R 32 a B B SO A,
i T AR G T S A T R 1 B 45 7 A X R Y I AV
TCHHE S I RETS (1520 (Roy et al,2003) , T s B 5%
7 MR X DR R R A I HE Sl R T AR (AL
lan,2004) . 5 & BUER 1K BT LA Ak, By B4R 3l A
FLA 35 o8 R AR TR VG I ME S DR T 0 G R AR B )
(Bona et al, 2008; Dunbar et al, 2010), % F @
2010 4F2Z 5 A ) 90 S0k A A0 P9 FR AT i
FEEH F B b e AT AR (R 3)

FH b RN FE M a AP 2 A (Dudgeon et
al,2006) H1 K [F] 25 [8] ] JE #fF 55 (Feld & Hering,
2007) YRR 12 3 BT 50 A ] RO R 2 RE
#% Ja1 % 22 (Heino et al,2003) , {ff F 5 & BEVE (meta-
community) B & K B 2% R 6] 25 8] RO i £ 4
JeF (Leibold et al,2004) . Ji W4 F 5% i A ) )R
T2 RS 56 & M B ] % (Thompson &
Townsend, 2006; Mykra et al, 2007; Brown &
Swan, 2010), i A T ¥F 5 3 4 #F 58 F (Heino,
2013) , I JHAS [a] RUBE £ i ok S b 28 5 HE R 11 B 2 4F
PESAES K F Z E Y C R (Heino et al,2015), F
R ¢ FE A a ) B A R KR VAV TG A 3 ) B
52 W BIF 5 1 SE 2, L i AT 5 ) B0 A B e %) IS BT X
KA JEE AW TG 5 HE 2 W) B V% 19 52 e (Extence et al,
2013) . L EMIL R a BRPHEIN T EHZ /R

Z T PR K - 0 L G A TG B HE Bl 4 B R Y B
(Leps et al,2015; Wagenhoff et al,2011),

FR dE SR B L S K
(] RUBE b 7K ST CHE -1 52 % Y I A JC 5 #E 3
YIREE W52 (Lytle & Poff, 200435 Acuna et al,
2005) o JE AT K SCOT A B 6 R LIS G T HE
ZhYIRETE HIRE IR (Poff et al,2010) , AR R AR PR )<,
B8 Ak R 1Y 25 1 K SC R (19 52 i (Munne &
Prat,2011), H T 2 15 P o 3 % 7K S8 b 58 o B
B PR R d ) R e R PR E AL L B SR
PR AR 2 B 2 (Larned et al,2010), FE @l e
T30 25 5 2 T 0 s ) RUBE AR [R] RUBE | 52 %)
R Y JEC G TG 5 HE 3h ) #E V% 1 5% 1 (Chester & Rob-
son et al,2011;Datry,2012) , i BB 55 K B i A IC
HHESN Y HE 3% X5 T 5 1 HE BT I3 B K 7 (Bogan et
al,2015;Leigh et al,2016),

TS5 A A A B R A R OC & (B
3. FIAS T/ a R d — 30, 50T A W FRAIE A 25 (]
RUEE 5 AR SRR 14 56 & S (R RUBE | 57K SCRAE 1Y
W57 (Lamouroux, 2004 ; Béche et al,2006) ., Ji7 8
HEB DM c —BL50R 05 THEMFIEEEY £
FEVE R Z2 5 3 58 K 7 I 9 R (Statzner & Be
che,2010; Heino,2009), £l e WAFFE LK BAIEM
A )RR 2 BT A 215 T O A 2 R 0 1 A
(Skoulikidis et al,2017),
3 g

2009 — 2018 4F , KU Ji A7 JC 5 HE 3l 4 1 v T 5
W 3C b T 35 AR G K R 5 0 A 25 2RI 5T 1 e B A
— 2, A =k K BB AR ST ST (TR S A 45, 2018) I
A RS 5T (LA 55, 2018) 4 33X 15 BH [ s 4 &5 ok
T R X B 5 A 25 D T 4 T 5 T R R R U K AE
ZRAETE REFOKERET B RS ES A K, FF
B3 0 SCT7 T S 18 it R Y S G TG 8 HE 3l W VR AE O T
= PR T AH SE AT IE (B S A5 L 2018) 1 A= 25 XU BF
FECHUINAE . 2018) Z . X AT BE 15 R B JRE AV G 5 A4 3
WIRERAE A D R iy B2 DA AR #3E S 1E b A
Wy M DN 0 A 5 T AU BIE 5 R G 8 R P G L 5 T i
R Rp P L T D e BT AR A Y g KU OGS
MBI 3, 3 A 3 J7 T 5 08 & SCRE RS Wi
T3 SRAE X555 o A Jte T 1 BF 5 ML AS) 7E Ik 451 5 0 2
AAR KB $2 T+ 5 =5[] AT B E T

A G B 1) £ 5 3 T AR A O B ) I X A BT
BRI R L TR AV JC A Bl A 7 E T AT REAE AR 8
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YIS BUFFE (Zhang et al,2010) , 1 )5 I L& £
Tf A A B R AL IR A T B HE 3 W B T B 5T
(Morase et al,2014;Giling et al,2015) , y] 5 7 Al g
SEVLEE HE BRI A S S Ty
(2) Bk 50 A0 R 1 5 0 e e AR s A5 A BIL B 5 ) R
Lo A, 52 e KB TCH HE S W RE TR S5 A XA 2
PRI PR e ] 45 4 O ) L N Sy B IR R BRI
A RE A B DR LIV A T A Bl ) RV 45 48 (Manty-
ka-Pringle et al,2014) , =¥ 2 ¥E ML 78 #4534
M oa ZREPEFEECE] B A=W Z RN, B R B 2 IR
BCAL T B A= P 4 HOR S (8 2)

VT 10 4FIR it K B i AV T HE 3l W) B R S 2B
G AR A3 6] A [R] | R A IG5 ME 3h )
OB FROCR, A0 EL B G T
A 5 S 1 DR R R G I A ME S W R v 4l Al A RE S B
358 DR 1 IO R AR B OC R G5 S AR T X G R
I 2 5 L W EOR A LI R . R A B
W e A 25 2 SN TEURI R T 1 45 4 5 FR AR Y Cstruc-
tural equation model, SEM) , & 7 DL H {3t 3 F R R
ARG ZR MR 7 B A R Je sk (VY A A Rl it
2011;Bizzi et al,2013) , He T 7E A I A 25 2% Je KA
TCHHES W) S 2 W BETE SRR WV 5 B
P70 AR I 2% 0 o 2 A K 2R S 2R 1 R R TT 1)
(Morin,2010) , B[] L, B 5% 32 850 A\ 32 22 5 1 7K
5 R BRI ME S Wy R v OC & ) T 7% AL 45 K
SCIR R AE Y 22 BR8P - 5 K BRI AT TC 5 HE S )
REE G AR . Lt AEOF 5 T 5 R X R B
HESh B 7E Vs 19 52 2% B 25 ) RO (Datry et al,
2016) , TN N B G B K 2l 25 2 2 AT T 5 1 Bk
1% (Skoulikidis et al,2017) , HUK, f1 TR B KA 5
Wy S0 I £ ) I B R I B A B B B R B A
Z— e R Y W R SR e R ER Y, KA
W4 2 ) 1) Vi 4 A8 K A ) 2 R VAT AT AT U R 5
Wi = 220 2 i S A SRS M B Sl . DR
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FE I (Krausel et al,2017)
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Research Status and Perspectives of Stream Macroinvertebrate Based on Bibliometrics
WANG Xing-zhong', TAN Xiang?, ZHENG Ying'

(1.Zhejiang Provincial Key Laboratory of Aquatic Resources Conservation and
Development, Huzhou University, Huzhou 313000, P.R.China;
2.Key Laboratory of Aquatic Botany and Watershed Ecology, Wuhan Botanical Garden,
Chinese Academy of Sciences, Wuhan 430074, P.R.China)

Abstract: The macroinvertebrate community is a basic component of stream ecosystems and is often the
target of biological monitoring and ecological research. In this study, we explored research hotspots,
trends and developments in stream macroinvertebrate community research, identified the most frequently
tested hypotheses and refined perspectives on this area of research. The aim of the study was to construct a
knowledge map on macroinvertebrate research in streams to provide a basis and reference for future re-
search. A total of 2 416 articles published in the Web of Science core collection database from 2009 to 2018
were analyzed using bibliometric analysis with CiteSpace software. Our findings included: (1) The number
of published papers on macroinvertebrates in streams has grown over the past ten years, led by research in
the United States; (2) The most popular research topics over the last 10 years have been related to land
use and land cover,water quality and macroinvertebrate biodiversity; (3) Scientific hypotheses about the
macroinvertebrate community in streams over last ten years were related primarily to the relationship be-
tween the macroinvertebrate community and environmental factors, especially factors related to water
quality;biodiversity by means of comparative analysis; the effects of environmental pressures on macroin-
vertebrate community; the long-term response of the macroinvertebrate community to environmental
change; the macroinvertebrate communities of intermittent rivers; biological traits of macroinvertebrate
community.

Key words: macroinvertebrate; bibliometric analysis; research trends; knowledge map; research hotspots



