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Author distribution of cliques in research

collaboration network

&N IR A B

Cheng Y F, Gnauk T, Herrmann H, Hu M, Wiedensohler A,
Zeng L M,Zhang Y H

Cheng Y F, Hu M, Shao M, Sugimoto N, Wiedensohler A,
Zeng L. M,Zhang Y H

3 Chang C C,Lai C H,Liu Y,Shao M, Wang J L,Zhang Y H

Cao J J,Cheng Y,Ho K F,Lee S C,Li Y S, Louie P K K,
Watson J G

5 Cao J J,Ho K F,Lee S C,Li Y S,Louie P K K,Zou S C
6 Chan C Y,Chan L Y,Lee S C,Li Y S,Wang X M,Zou S C
7 Guo H,Ho K F,Lee S C,Li Y S,Wang X M,Zou S C

Cheng Y F,Gnauk T,Herrmann H,Hu M, Liu S, Wiedensohler
A,Zeng LM

9 Cheng Y F,Hu M, Liu S,Shao M, Wiedensohler A,Zeng L. M
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g EEGEED  EERGUEDLE) R CPEPGOE)
Chan J C L(42) Zhang Y H(29) Zhang Y H(10.432)

2 Chan C K(39) Hu M(21) Wang Z(9.415)
3 Wang T(35) Lee S C(20) Zhang X Y (6.789)
4 Hu M(30) Zeng L. M(20) Liu S C(6.703)
5 Chan L Y(29) Wang Z(19) Mu Y J(5.610)
6  Zhang Y H(29) LiY S(18) Wang Y Q(5.312)
7 LeeS C(26) Zhang X Y(18) Chang C P(5.224)
8 Li C S(26) Liu S C(17) Chan L Y(5.211)
9 Fang M(25) Chan L Y(17) Chang S Y (4.570)
10 Wu C C(24) Chang C C(17) Chang C C(4.364)

4 MEMEHER SERXEES

T i B B ST N B 2 E] A VR RRAE AR
W T B = VR B A N B AE M 454, i
2 &% % (Zhang Y H Lee S C)1ERBFFENT 4, X
HOIE B AR A W 25 A T 0 R 1E RN 25 R R A
Br. X BAUHSE S 2 fm 7 VE# 1Y Erdos BEES ST 1
(A ER L%, T SRR AN £, i s/ NECE B
iz PR 22405 1k vl DAk v B BT, B8 & B EL
SR A AR X T e X Y A RS T A
V), EZE X S AR SC RPN BLRRE.

1) AF5E A AL A VAR X

“ A AT £ 1R D0 245 2 B [l SR 2 A — o
BRI X R AR B LR 2 | ™
KW KB BT AR RS, &
TE T 7T B A5 400, wT DL S B PR 5w R ek



WS BT WoS Bl i3k [ LG SR UILIE AT

570 CAO Ling, et al. Empirical analysis of collaboration structure of Chinese meteorological researchers based on WoS data.

[0 A AR A R I 45 R — i R AR K, L
AE N B AR E D7 I I E RN O L A B R
ANAVARIR G N 2SS % . OB 5% 1) — 2 4 Tl
FERAR 0 — DB & AR 2
AREAERERE T2 AR /N -, B [6]—HLAS NS &
VBB T “ BB B AR AT A .

LLE 2 48], 3K M ( Zhang Y H) 5 #18(Hu
M) A58 57 B (Zeng L M) B8 ( Shao M) S 1Ef %,
TR T — G B % 0 /N AR, X 32T Bk B b at
AR RR 5 TR Be, A5G T A0 4004 7 1
JE A 3 B IR T R DX 2 S 1 A R R R
TR Y B ALER 2 T E A4 R 2 R
WAL BIFFE I T B 32 2 A0 35 152 AU AN A1 37 0
. 3@ 3k FE PR AS S A A, AR A BATE XU U
JAILR , R AR A A T 1) D 2 M B T T A
T E BN R A AR B 38 ok B TR — B
M ARSI TP T R RS e SRR

TERUR SRR AR I TN 51 SR JA 4 Tl
Jr A T R

“~gLai CH
ang CC

S Wiedensohler A:
/)cn

ChenZ M

& 2 E}K@ﬁﬁ(Zhang Y H) ™ ANE1EM

Fig.2  Collaboration network centered with Zhang Y H

2) ERIH AR

R HGEBCCKEGIEMS N OEE R Z
AU EZH BN R A AS TR BRI HLAS RS (7]
8 L3, , SRR 9 1A B o R 3R OB R AR
Z BRI S 2 T . WA RSk F | %O
HIEER T 2 DA RIRMIFLI 9 A 1E , F 02 2t
TSR I PR AE T, 3 S 70 ) I 24 45 44 e 1%
FEAT IR SR IR QI RE 1, XA [R) B SE LA
bR ) RS A R A A A 0

3 ok [ AR s I TR 2 B ZE K (Lee S C)
5k | [F— LA Ho K F, DLk A vh BB 57 1

BRINEI ST T 8 4 55 5 D 20 b T [ 5 H S S
FEHE(Cao J )) WEFE G AER 2, WFGE U 2 K
KA Y 5 R, XM 25 b 1 55 B 1) 5 VR AL 35
WA . RRBDE AT A VE R 1 5518 3C( Characteris-
tics of carbonaceous aerosol in Pearl River Delta Re-
gion, China during 2001 winter period) 7E Web of Sci-
ence BUEFEFHE 5| =3k 150 K, FT8 40 Ui B T X — 5%
SRR T B AR Y .

K3 2 (Lee S C) M ASTER

Fig.3 Collaboration network centered with Lee S C

5 WSt

ARUFFE B EE K H Web of Science 4 %, LA
10 A5 [1] 20 e 52 0w P 1300 PB4 | DS AR
MRS RS T R RAR A2 RIS AR R 2 1
25K AR RIS RL. XHZ MK 1 — LA SR N R 4
VEB R WL E CF I R /N AL 2 5L
BT T O30 AR SR BILAT LS8

1) BEFEkX, HRjHREIR 7 H WG EBEA
K BHIFEAE M 48 3K 28 LA B, HL 3l A T 42 .
FAAE/ AR IS, BL5 I TCHR B 2GR AE. /D BOCHE
PR T RIS 1 M 28 45 1 1 ke 4 i 5 i) AR
. s EErh AT E O R R K PE S 2 B
BRMA R 2. — D F R3S T RN FEIR
TN DA A P 78 2 5 TR R 1 R R BVt AE ¥
D128 PR /I AT A% P ) 2 AR 21

2) T RIZE RN s 2 IRE 3 B R BN
R AT | A Ta] 1~ I 468 1) 9/ 3 A0 58 R i N BE 43 2%
SR R, G IRIX HREACR I 3¢, &3 [ Br R K-
BRGSO T 52 3 45 TR S T AR 414
FH AR AR A S N i 450 141 BA B 53 T R Bk 2 A
58, IR B A %O N Z TR S AR R B A BR.
X TS T S B AR D R



B Z1E 0 24 2L 250 URFIZER 2013,5(6) :566-572

Journal of Nanjing University of Information Science and Technology : Natural Science Edition,2013,5(6) :566-572 571

T PRV P 14 5 0 3 0 [ e, B3l s s A5 4 | A [
TR Y R Z A SR AR K TR M 4%
T P B i B A S A S

3) EMCRUL, RETGEH Z AR Z M
B BB, SRS A R, 5 R A
BT [F) — RO PN, 25 HILF A 5 1A 2.
NS G REIR S B XA TE N B A AR AR
A AHNT A BRI 3l T F - A AT A B
BARSSI, AF T BB E AR A% B8RRI B A
A SRR R BT K S A9 — BRI, i) B A
SRBHMIPAE BT 1T I R AE RIS U 7 1 BB 2
ERMIT B, B MR EOR, e S AR
KA.

4) TEF FE BRI, K RHIE R ™
A B AT BA RS R E AT H BOR B AR T 500
. M AL 2 W25 50 A 7k AL T e A TRl A
JERAB A 2 AR R LU ] A ) 7 55 B
K, FF AT EEAGUE AR AR B 5 AR RFAE.

ARSI R AR A U i) 1 LA, i 5t
AR Z 8] B2 45 A A, S8 BER SRk A 1)
B SR A5 T T AT — € T L T BRORE A o
B ASHTFT IS H B 2598 mT g -5 3 R AR 2
RHITE 1 45 B B AR LSRG RPAEAT i O 22, R LI 28
SHERIE A TRt — L R PT SR IRAIE. 164 )5 BB
FEH T ESCTE LU N LA I : 16 Y, 3T AL
HESRESI P T4 & LSS Rk A& NG )
s O G TR B3 0 AT, XA A I 45 )
B WGR T HEATBE T, AR R T 21 58 R R A&
FRRAE s ), o T A M2 S B R K, X HE
AR SRR AT B T 2 B R R XA
BT AR TAE.

S 3Lk

References

(1] BPREE, XU, BT S 1 ZRE A 1 She[ ) ].
BheHOR 5 BRIE ,2006,23 (1) :99-101

XIE Caixia, LIU Zeyuan. Science collaboration and its
function of productivity[ J ]. Science Technology and Dia-
lectics,2006,23(1) :99-101

FARAE L 5 AR E RIS R N 2 AR 5 SEUE AT 5T
[J]. A& T4 ,2007,51(10) :68-71

WANG Fusheng, YANG Hongyong. Author collaboration
network model and demonstration study[ J]. Library and
Information Service,2007,51(10) :68-71

kA . BT SNA 1 i [ 4 B2 RS AR
45T - ACE BT I8 ) (2004—2008 ) FFEA[ J]. 4

(2]

[3]

[4]

(5]

[6]

[7]

[8]

(9]

[10]

[11]

(12]

[13]

P2 ,2010,22(4) :3946

ZHANG Lihua, YAN Ming. Analysis of scientific collabo-
ration network of China’s management sciences based on
SNA ; For the sample of “Management Review” (2004—
2008) [ J]. Management Review,2010,22(4) ;3946
WA R 5. B R A E SN A A
255 HT LT ] SR E 0 ,2010(2) 114-19
HUANG Wei, CHEN Yong. A social network analysis of
the cooperation network for studies in educational eco-
nomics in China[ J]. Modern University Education,2010
(2).14-19

ERIAF 5 55, TR E <985 T i BHIF & 11 I 4%
WHFELT]. A4 ,2011,30(7 ) :746-755

QIU Junping, WEN Fangfang. A study on the scientific
research collaboration network of “985 Project” universi-
ties in China[ J ]. Journal of The China Society for Scien-
tific and Technical Information,2011,30(7) ;746-755
EWEC, TR R T E FER RS 1R
284387 . BT Web of Science FYBFFE[ T ]. BlF 220
7%,2010,28(12) :1806-1812

WANG Xianwen, DING Kun,ZHU Xiaoyu. Science col-
laboration network of main research institutes in China:
Study on Web of Science[ J]. Studies in Science of Sci-
ence,2010,28(12) :1806-1812

FHI AR, B ST, LA, AF. ST CSCD Al SCI Y 5
BB A R T AT [T]. B AR 4 TAE,
2007,51(8) :62-64

YIN Lichun, YIN Fuliang,JIANG Chunlin, et al. Analysis
of interprovincial science collaboration network visualiza-
tion based on CSCD and SCI databases[ J]. Library and
Information Service,2007,51(8) :62-64

2RI, AR, S 1] T S A v I e A N SCHE R 5
M E A AE SO HT [ D], b B @ B 5E, 2011 (5)
15-18

LI Lin, HUA Weina. Analysis of country cooperation of
China academic humanities and social science research
[J]. China Higher Education Research,2011(5) :15-18
U B 0RO SE 1 R AR BIF ST Y L
NR[T]. BRRAE R 2003 ,18(3) :483-487

LUO Yunfeng, LU Zewei. A brief comparison of atmos-
pheric science research between US and China[ J]. Ad-
vance in Earth Sciences,2003,18(3) :483-487

RIS, XU, PEAS | A5 o R4S R 7 5 B LR 0 i
[J]. BH#20F5T 2005 ,23(6) :758-764

CHEN Yue, LIU Zeyuan, PANG Jie, et al. Co-authorship
on management science in China[ J]. Studies in Science
of Science,2005,23(6) :758-764

Bt R AL I3 BT 5 05 3 i v i 52
WERFFE[T]. BB 2008 (4) :549-555

LI Liang,ZHU Qianghua. An empirical study of coauthor-
ship analysis using social network analysis[ J]. Informa-
tion Science,2008(4) :549-555

Borgatti S P, Everett M G, Freeman L. C. Ucinet 6 for
windows ; Software for social network analysis [ M ].
Havard ; Analytic Technologies,2002

XNVZE AR TP M. B A S ik, 2009
LIU Jun. Lectures on whole network approach [ M ].
Shanghai ; Truth & Wisdom Press,2009



WS BT WoS Bl i3k [ LG SR UILIE AT

572 CAO Ling, et al. Empirical analysis of collaboration structure of Chinese meteorological researchers based on WoS data.

[14] Newman M E J. Scientific collaboration networks. II : 2009,30(3) :276-279
Shortest paths, weighted networks, and centrality [ J ]. (197 G, AL MG T B BRI A FR A AT
Physical Review E,2001,64 (1), doi:10. 1103/PhysRe- (D], K, REH T R¥=EHBL %5 TR %
vE. 64. 016132 B ,2010

[15] Barabdsi A L,Jeong H,Neda Z et al. Evolution of the so- WU Shuyuan. On knowledge communication of scientific
cial network of scientific collaborations[ J ]. Physica A research teams from the perspective of social network a-
Statistical Mechanics and its Applications,2002,311(3/ nalysis[ D ]. Dalian ; School Management Science and En-
4):590-614 gineering, Dalian University of Technology,2010

[16] PRME ALSMHVFCIM]. 2 ML b st th 2R [20] RBEAR. A2 WIZE X il 58 1 i 141 BA 27 > BE T 52 i)
SCiHk AL, 2010 MIAZEREFRLT]. BASIEHENIR,2009( 1) :57-61
LUO Jiade. Social network analysis[ M ]. 2nd Ed. Bei- WU Xiaowei. The impaction of social network on the
jing: Social Science Academic Press,2010 competitive intelligence team learning ability: A case

[17] Newman M E J. The structure of scientific collaboration study [ J ]. Document, Information & Knowledge, 2009
networks[ J ]. PNAS,2001,98(2) :404-409 (1).57-61

(18] TMb %% XU HE. B TAE 2 M LB AR BIT AT [21]  VEPE ARRIEEERG BT 7E B2 S8 i 3 b 4 5 I F
BARSIFSE : DL S AA R ETFFR OB T]. BeR 54 T s ARG K A G B2 G A B [ 7] B2 210
L, 2009,30(3) :276-279 57,2009 ,27(4) ;:523-527
WANG Yejun,LIU Yanyan. Academic innovation team ][] WANG Dan. The research of egocentric network analysis
s research based on social network analytic method : Take in scientific communication: A case study for carbon
the S institute of human resources development as the ex- nanotubes domain [ J ]. Studies in Science of Science,
ample [ J ]. Technology and Innovation Management, 2009,27(4) :523-527

Empirical analysis of collaboration structure of Chinese
meteorological researchers based on WoS data

CAO Ling' JIN Yinyu' CAO Jinshuang'

1 School of Economics and Management, Nanjing University of Information Science & Technology,Nanjing 210044

Abstract The study aims to examine the collaboration structure in the Chinese meteorological researchers based on
journal article data in Web of Science for recent 10 years. Social Network Analysis (SNA) is applied to explore the
patterns of co-authorship. Network indicators and measurement indexes such as network density ,minimum distance,
cliques and centrality ,are calculated by UCINET software. Quality analysis on nodes with high degree is carried out
to identify those active researchers and research groups. The conclusions are that Chinese meteorological researchers
are in sparsely-connected network ,and are inclined to collaborate with peers in the same region or institutes. The
domestic collaboration in meteorological research is relatively low in scale and degree,compared with that in other
disciplines and other countries.

Key words meteorological researchers ;collaboration structure ;social network analysis ;research collaboration net-

works



