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Multilayer network models integrate multiple single-layer networks
through inter-layer links. Using 56,969 publications in Library and
Information Science, this study constructs author networks based on co-
authorship, author co-citation, and author bibliographic coupling. This
study compares the structures, key authors, and research communities
of these networks and the integrated multilayer network, and examines
topical similarity among authors. Results show clear differences in the
key authors and importance rankings identified by the three single-
layer networks. The multilayer author network integrates perspectives
across layers, and authors assigned to the same group exhibit higher
topical consistency. This study contributes by exploring the potential of
multilayer network models for integrating heterogeneous bibliographic
relation networks. Future research may further examine layer-weight
normalization to improve model robustness and applicability, and

validate the framework across other disciplines and analytical units.
[ @5 Keywords ]
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A8 ¢ 2 JE R R B R A H BRI ERRT
DA 2 & AR R R 3 T oo A R 1

B 5

EHFEZ (bibliometrics ) &> 4455747 (network analysis )
ol » DLz orhregsais > RS (Alipour, Soheili, & Khasseh, 2022;
Smojver, Storga, & Zovak, 2021 ) - EF#/E (Hota, Subramanian, &
Narayanamurthy, 2020; Yang, Xing, & Wolfram, 2018) ~ #Z/[ME#& ( Yang,
Han, Wolfram, & Zhao, 2016; Zhao & Strotmann, 2008¢c, 2014 ) ZE 5 [H]
mEHEEHEZS  CREMEMHS MG - 6ZMGESENEZ
B4 > WEHH#EE (bibliographic coupling) (Kessler, 1963 ) ~ H:@h5|

(co-citation ) ( Marshakove-Shaikevich, 1973; Small, 1973) - A DLIESE
HEZAVE (Kessler, 1963; Marshakove-Shaikevich, 1973; Small, 1973 ) ~ {E
% (White & Griffith, 1981; Zhao & Strotmann, 2008a) ~ F5H (Hsiao &
Chen, 2020) FEAHEZ G - Dotz SEEY - miH
RABH 2R A A [E D AR 2 ERE R (h 4845 1% - $5 &SR [ 7 =028 4
2 ERGRAGAE4E - P 23 BT S A FTESE (Boyack & Klavans,
2010; Qiu, Dong, & Yu, 2014; Shibata, Kajikawa, Takeda, & Matsushima,
2009; Yan & Ding, 2012; Zhao & Strotmann, 2008a, 2008b) - A H{{SHEE
flr<EIEk ~ S RIBI A e B A - BT ZE (8 FH [EI0 0 A 2518 B — R (54
& (monoplex network ) » DUHA&H A ZEAEHA [E] A4S 2 73 A4S R -

4% oy SR o AT SR R HY 4 T [ — B ARG A A [F] 49 4%
Py &S (inter-layer link ) SR 25 (i B —RAA444% » DABLETL %
JE484% (multilayer network ) Y o 2 @ 4g &S IR > B & 26 (8 B — Rl {4
Mek 2 1% > IR HTEREG © BEAS PAAE R BT - AR [F494E 2 FEHY
MHERZE  HMAESIER R AL [ERZ 2% & (de Domenico,
2022) o FEFHESRIEE ~ YRR - AERRER  KURE - SUAMELE - A
BRSSO ~ & A E R R R 5T - BN T A EER 2 E
fe (REREER) UAREBE G (RBEERMG) B 5N
SEAEAURE » BRI —4747 7774 (Baccini, Barabesi, Baccini, Khelfaoui, &
Gingras, 2022; Bianconi, 2018; lacovacci, Wu, & Bianconi, 2015; Li, Tian,
Gao, & Pan, 2019) - DIAC:EAGEE R - SE ERS5IE1HE SThRE A [
HYEHES - 20t%s5 ~ EEEECT 5 SERIGAITE 2 LB RS A FI A Ay 2
& WIRTAR - SRS EEORER (% o R4S BIRITE AT 44s Hh 2 Bkl - B
HE PAGERE R EIG - T B [E 4948 2 R B L RIRVAR B R > [0 HT
AR e ST BRI 2 [5F (de Domenico, 2022) -

mEHFEE2ME T E Rz H5H#ES M - 235 - aZHEEM

oy
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Bl % > PRIZECEESIRE > PAMAERBENT S Z bbb > JREUR s B B %
Rz 4848 H Z R E 2 Btk > R EIE AR [E i [ (Boyack &
Klavans, 2010; Qiu et al., 2014; Shibata et al., 2009; Yang et al., 2016; Zhao
& Strotmann, 2008a, 2008b) - [K[It » AWFFCF KRt E B FA - 016
REEEHB G  BIEEEED 2 S ERNAERG - &8 EAE T
= BT ER I 2 SR - 26 DAL S AT 2o (18 BE— R A 4848 1y 7 =K
T DI R E A6 /A - 280 - SRR S L ERR MR
O Z &R i /g > B B — R A 4% 7o M 45 S TR 4 B2l SR & v Bl
HEBY LAMER > NEHFERPR MR - 52 - A
WF9E 26 U —3 H B A48 Z @RI AT - S (E B —Ri (54848 2 F1TLh
B2 /DRSS R [EE H G T 230 2 BRI aEE o &5 LPTi
THRAVTSE CHERD - A EE B G RR Z 4848 F 23 2 Sy i A A &

H & RMEEER 2 ot TEIRC W EESES 5 - AR E

FEAELE o NI - AR9E SRS - NIRRT | A2 448 5aY

% > EEREREEERAERAEMEN TR - WHEVA TR AR K R

Bhis
Fyliet % A A1 7 S AaE S - ARi9E 275 Abrizah ~ Noorhidawati

BilZainab (2015 ) EiHuang ~ ShawiLin (2019) FH# Web of Science

(WoS) H& iR B2 B i 5 R 2 S I HI 2 45 58 - DAL SRE 2 SR

HAti HE R B R E 2 I > DA R SRIECR B RE T B T4E R 2

AR o INER I —RE - SRARIEFEERTE IR > B12013 ~ 202242

Bkt AE R T AR A - PNHUEE HER - A ERE R (E

L ATEEE R (4848 1% » DABLAHRRIE B 2 /@48 1 hn LAy A » DAEIZ DL

T Z e

— ~ AHEAE B — RS ATE RCE B R A 4848 - (FE S B E
TEREUASAL B AIERGE R - RO EH—8E?

T AHEAME BB A TR R E B R A 4848 - TEMFE 2 4E4s i
oy lE—EAERES > HAs T R RS 2
AIFEFTiE 2 BEAEE » IR A EEE ZEER G4t - (kE

TEE ~ 5 [ REEHEITHAE BERRE L ZFE o RN

BEERGAEKEEE L BT » BN EGERTP R EE e -

W5E EREAH DU RIFE AR EIE B N a3 R = T A A 2 RS - (EAHRH

HIGRFERE L AR - R DAt oeRaE - AR E e EE e

HsE P 2B 2 EEIEE B R oGS R - BRI E—RAGAERIE T

Wz GERAER - Z1& » RE—D M iE )7 A T is < Hoe (L BT
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DA 2 & AR RS A F 2 T oo M R 91

FEBERIFEBE MR EAVZER > DAl AR EZ TR
FEBEIE AR - AR R 2 B I A R & ST B R R4
1% NEEFEWPREATFE R B LR ITEEIR - M B g AR A
TUEATERRE o Fofe—2 P BAE AR 2 B BB B 7 VA (RS - DA Rl
MHEASCRK - 3R E Hat B8 2 SRR B2 g 48 48 oy T B il A% O
o ST E G Z T -

&l ~ XEKCIER

— EREBRRZBIEDITEEA

= HETEE LR AT BTGB S EREE 2 ek - &
200 HEHMER BB SR RISt LT - fEnamkEE - FiRsps
2 #77% (De Bellis, 2014; Taubert, 2021) - f§& X EkER 1Y R FFHE
REENHETE - WtE RS EE et 874 WA FEBUER
FHEBIGRUIA - B2 s 2 SRR - ZLf 5 [ A4S TR R
BT RENTENZEIITE - DE R E B G BT
varink

(@) (b)

E1 EhiEA -BZEH#HBE (a) sH5l (b) EEE
R ¢ &Miccio % A (2025) 2 o

TEARRA i 504 » fEE &% (co-authorship) ~ {EEZEHBE T
ffr Cauthor bibliographic coupling analysis, ABCA ) B{EE L5547
(author co-citation analysis, ACA ) & 4% FH DA 4@ E2 498 5 A [5] g R Ay
BAli - deB BeaverBiRosen (1979) DIMEE&ZERIGRIFIE S1FYE4E -
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FELLI RO TT LB AL & 4518 o WhiteBAGriffith (1981) frteffls (&
JERNER 4R » fRHHACADIr B E S 2 [AVRHE: - ACAERE I
TEBHIRABEAERE » 7T H I AR S SRR TR L[] 5 | B2 LA
& ABGEHEE L E S | YR B RS E B R AR - mE—
fa R P I ST R RS 2 B ENAS T o FHEE > ZhaoBAStrotmann (2008a)
FRHABCA » E5RAEBLLE(EEFTS UM ES 2 HEBEE - frElF
HEAFCHUA AR UM - BN ACAZ B BB E VR PRy [EH 5 |
FI1ET - ABCARIE R BEE e AR B AR _ LA IRRE -

PRIEE R TITIN - & BEFE 5N & A R S e 2 £

24k o DLUEIRYE T EEIAY A4S o Callon ~ Courtial ~ TurnerEiiBauin
(1983 ) 2L ITH (co-word analysis) - 775 i 5 S AF A HPAYSEER
R RS - B5—H > WAMK IR HERERATITEZR
8 W H PSRy 278 SURREE /3 i T RERA (% - Bt E AR5 [ FH 7y
s > B ~ 0K - 20 —BIRgH (2018) FR BRI HLHE 5 [T
(keyword co-citation analysis, KCA) - DIZE R AR #EEEE B+ &
BEAL - AR R {E B SRR (R U R e [E S [FHEVB Y - T R
EIEYRAREME - fEIEARSE > HsiaoBZChen (2019) #—HRHGEEE HMS
(word bibliographic coupling, WBC) J57% » F 5k Al fR45 W[ 5a5E 2 AH R
SEVRMEEHIRSE - trEH T ERENE - PrafsEsE 2 2% S0/ -
BIFTA B &kt 2 SURRFTS | IS B SRR & 35 W anl sl T st 2.
SEVMEBEE RS AR E LSRR A Br o AHEm
= KCARH &S IR L [E] 5 YA 1 ERERAR: - WBCHIEZEE R [H
SR AT R 2 ST SRR o AR R BE S SR TR PR A 4% T B R M EIRE AT S
APy SR [E L ERIE T - B S H AR G A 4% A AT H 2 S ISR A B e A
FE 4R TREARUE » SR LW 5T SR B Rl % -

BEE &M )T ERVER T - ST B 15 DA 20 B A S S i Rl R e
HIFREEHS - T AR B — 2 (] 26 11 A] - (R MTEEREAL ~ 15T
Fil T BRI AP TR - S E AR [EE H A E E o i o R 2 45
fEEAEsfE » Wt & AIFE (Hota et al., 2020) ~ HIFk#HAE (Alipour et al.,
2022 ) KERILE S ER4E (], Wang, Cheng, Lu, Dou, & Li, 2023 ) % -
TEHESE o FHETEITENE S S o Bl 2 bRl - DL thrdd
&& 2 (45 (micro-structure) ~ HHJB&EHE (meso-structure ) BIFHEHAS
T (macro-structure ) - #E— 2 IERMTEEAG 2 7 BIRE A ELE S RS

(Draux, 2021) - Nt - FBREEEGE - FEEEHMEG - FRELH5(8
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DA 2 & AR R R 3 T oo A R 1

FRitE S H RS A RS > UHEEE ARG IER 4 - AIETE L T
St o FREEM SIS AR -

— \ SERERBEZLERTR

WE Z 22 Ao SR ER tH 2 M SHIR S AT U7 0% 0 R E T A E SN B RL & R
MR > RS Hit 220V EESEER-E - 762000 ~ 20104 » %
ErECfs i a® - BERFEsIH - s [BE HRaE I AN ESEEIR
(Boyack & Klavans, 2010; Shibata et al., 2009; Zhao & Strotmann, 2008a,
2008b) - 4l » ZhaoBdStrotmann (2008a, 2008b ) EL#rE H#E & Hid:
#5772 E R S SIS T Y o AT 45 SR 1% - RiTE EIRABCARZ &N
TEENHF AT ZEENRE - BB AR B ACA IR AE £ IR T 2 AIARSE - HAF
FEAERINEH - TEWTFERE S BRI R A B M J50% » SR8 —J7 75 AR
2 [ R IR BRI AR A 4548 - 55— 7 {EShibata®E A (2009) {5
MG BRI B ZE - &8 E(L#R (gallium nitride) -~ #5E
49%% (complex network ) BiZKiRE (carbon nanotube ) ZEHFZE4EE, »
SR E RS |~ SUREEES ]~ SUE B G S =185 SRR PP R HI 4
R - ERGERAUR - B HVAEE O B B AR E
B HAADIGAE B SO w5 B H G 04 - fHEA L » BoyackBi
Klavans (2010) RIFZERG AR RERI - M EH RS | YRS -
7T L2004 ~ 20084 [ 8 48200 5 A4 B SHIBOUR i A - LSRR TS
(coherence ) FIZEH[E (concentration ) & E#E5 [ ~ dLwis] ~ & EHHE
BHUR G A TEEREE T ERVREST » RIS AT aS R o &% LT
AR - R [EE H A E I 2RSS S A E - Wi ReESE
B ENIEER - FIt > DLATE B R GETERES I - Bk
HIT AT » LIRS E 2 EAT 7 Fras s -

FHRATRAITINGE E - BN RS SO A TR RAIR BR84S - 45 L
Al AefE B ARy B - DAYanBiDing (2012) WYBHZE Refol] » HAHZELLEIL
#isl - EEHEG - BESH - &% - 1B A IR ENTER G4
&k > iE L4 R FE47MT (multidimensional scaling, MDS ) 45 5R7% »
o Fs 5 | BRI A48 A4S SR - BLE M H B A A4S A4S RFATEE R T L -
HEMEFEES | AR (4845 - RNEDTERNE NSRRI EE - KL > #
NEIB G~ Z BRI S S R - R BN 2R I8 o A R FEER
ZrE R [EE H G2 4T AT DIFIRER I E 5 - 1£ Yang
F A (2016) EAQiuEE A (2014) H - JMEHAEE BRI (GHEE T 23R A
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SRAETEY o FHIEREAE o BIEEEE2006 ~ 20154 [HHT WoSUEk E
HEMEBHAT] HER » L F RS & P E H G s
e R G IERZE 0T (factor analysis) HYFRIREE - (HWERH
I B BES - BEANLERIEESGE - 95 - FEBEG - (FEH
FefB& (words-based author coupling ) EA{EZEHATIFEE (journals-based
author coupling ) %5 S {F HRAWRAELS - TEETLIF B RATRAELS - #ETT0EE
EB1QAP (quadratic assignment procedure ) s7HTEETS » B AE A [E4E4E
EAHEENZOMES » EEREEINH ISR AR ER - Bk
NIEJTAEE E BRI EREE I HIE N F g m - RS BRY o es R -

RITEREARE - EHMAEET UM EH Z 2% 308 i
1 A S PR R AE R 7 M B FE A 22 B ) 2 AR (H s S R S B 1% 4 (o
FIET o L4457 Mriig & 48 H A e B RBE ORI R AR5 T - B4 55
REBMEGE - (HAF L H TR EFH E BB BER - M
B2 BEMGRIRMEERN SRR - 2R THE 2 O 8
I o EE MRV EE A ERMAATIE 2 2 4845 sEfa s Ak &5 1Y
ZfEHE - HHEFTPKZ SR EUNS A Z R - 1 B AT HrH
WrgEE - b RERE G L ERGRE T - AT DU E&E
—HALEA I ATEE R - MIFEREE— A R EE S -

AR FEHFEREER T OGNS X BEEES 5 -
Y1ZhangEiYe (2020) DI JZE:N4E%4% (multiplex information networks )
R g SRET RIS A [F Y252 » F. Wang ~ Dong ~ Lu
BiXu (2023) RIERERES (I ~ Huhs [BiE B Em ey [HB G - DL
EITEMT S ETRR - 28I - NS BRI E R A e REEH
Bif% ~ AL RIS eSS - (i D InDAERET - N2 g 484%
R ARG VB A B RS ERA (% WA A BN EER » 2
FE it LB — AR B SR (5] 3 H BR 4848 DUETT /0 A BV FTRE IR TS - A T ER
o RITURER A 25 B4R S 2 S S R B A -

= ZERIE DT =ERER

R E AR E ~ BB RS (FEEE T S A
BElG - SMELIEBMEEETR  EELRIE A R AH N A2 TRk
DUETT B B4la > A - DIKiveldZE A (2014 ) @R Zachary Karate Club
Club (ZKCC) H BN Ffol] » AR EUR G 1t — BRI R TR A ZKCCEa
ZEESAR AU HEERIRE BN B 8 - B2 KRIZFFHVER -
EEEINLIE S > EARERIARE 15 DATE 2 @ 45 B0 (R B L E Y -

162



A8 ¢ 2 JE R R B R A H BRI ERRT
DAL % ZENER R B T o AT R 1

(B RS2 [RIRE (AT ) 2 488 I LU AL (flatten) > TR —HYRF
bR G4 (aggregate network ) 1% AIGUWIE2(LAVE AR - REELLE
A E R LB BRI (hER] - e 2 EREARETEE R A EE
b AR FE BRI E R R EH A - AR E R T LB Z Ak
& REMPRF M Z T REME - JRDIRFIIN AT R AL B g s Z e -
B > LIAEIE HE(RE 2 fEE KR - SRR FRGREREL - Pk
WIE2(b).Z 48 > AR S EREE HE Gt 2R K2 > & HE
oI I > AIATRER RRE G A FIRR R AEREAYEER -

(@)

..............
......
o

ECCS '13

Workshop
in Oxford

Went to a talk
by the other

..... mimimia,,  Talked to
""""""""" H each other

Went to a talk I Eccs'13

NetSci '13

by the other Workshop
= in Oxford
Talked to .
each other B NetSci'13

B2 ZKCCZEiE  2IRESRIMERIFHEMEEFRBIE RS
B R EERERS
AR ¢ Kiveli% A (2014) -

MAE 2 R QAL > BRI 2 4SSN - 1 2 i g Fi] 4t Ep 32
EETEN R ERARE R E - DIZKCCH Bh484% Bl - BEEREE
HNEFEY > g9 ENRAEE - eSS R REE— 2 -
[EHHZAE 7 5855 » IR O] Ry fE IR & 58 (inter-layer coupling strength )
For o DUt S E—EIEN N ER R 2 FBEE - Ea e
B > SEERBRERAEE S BT K2 EfEimERK
f > RIECRECRE SR BB A S A B E T -

fEKivelaZE A (2014) ¥ fgqassEalss ey npEf e - BH
sl > BRI LA E T ISR A > 55 e IR A B
A o SRR - R TE AR B A o BN L A 2 S B A BT R
fiis > R SR IR S > EFE - BEATERZ Ol > B TR [E]
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Z ZFBBLESE > HADickson ~ MagnaniEiRossi (2016, p. 26) AfEF4HN - I
AR ILERE Ry - T{TEIE RSN A EN R Rz BARE RS
FVEREL r]RESHES[E—(#{TE# |, (the fact that actors are organized into
different layers and the fact that nodes in different layers can correspond to the
same actor) ° #AE 7 o B KO 0EE ST Ry (SER 5 1 R g P A L
[ LS - FHFEN A ERGE Z FEHEE > WEEREBGEERTE
TERZ RZE T ETEIR T o ISR AR B S R E— TE SR 28
R GE4E 2 B B2 W FEA N 22 (ENT5EH « DiHammoud & Kramer
(2020) FlalERZ AT EENE F 25 e 4 4s 8 2 9T Rl - H 26 fadgssk
& =R A B A g o hlIEERE R SR ERER - 2
TERAETT By - AR H BRI b o 5 (2 50 F B g A4k - e

HAEEZ R A A PRl R % - (B B8 28 T - e s
AR [EI 4% S o0 IR BEE AR ~ 17 R BLim ey B EE - W7
MrigElfg 2 AL B 522 > FlanE sRIEscan el e 2E D/ aTT R bRan - il
VEAT By AN BB B ARG Py o EIERH I - Z B MRS R E 2R A
RAMRHVAGET - SEREREEE (SRR A < AR A R -

S—J7H » LiZE A (2019) K ARG B 55 Fy B A S E fi iy e A5
= o W HW B TR B R BRI M DA A E 2R B4
R DER SR E R ER - 2 T > 2 fE4gaEal n] (RIZRA (%08
RIFVFRsME » TE R FEEAR P RCE 2 R B E - iR DUE R E R
J& (information layer ) B R4 (physical contact layer ) 7% &4
& 0 WLASEOAT R ERRIE B T E TS - PRETE I URBO o2 B4k
1T R EERANELTEAY - FHILATAL - 2@ 48 AR it T —fE pE S5 Is e 2
ZIESIIRA GRS (R BB E— SR B SR ER (5
A BN fE BB A4S AT R EE DAY B RE B GRS R -

A M 25 2 4 4% 15 28 - B 53 M7 5] E8 6 B AE R [ B (A 48 4% U B B
F > 88485y M RIS 38 i Y RE R 2 T BL A A — HEZR AT RS
7 Ry tE e 5 (network of networks )« BUERT S » 2 /@484%
W A&TEE—4HETRE R ER GG PP 2 2 EEE - HE - 248458
EN il S 2 N PN N ik bt L Y =1 IR e N I AR NI
ARERERR ZEEE - T2 RET - BT AR A EEED
BRI B 54845 - BIANER ~ &0 E B - S - SURRELIHSE
FREZE (de Domenico, 2022; Kiveld et al., 2014) - [ R[E @2 BEEHis

FEIAVRHTGE - AIE B A e T R 1 - WSR2 Al sR AR - DL —HE
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DA 2 & AR R R 3 T oo A R 1

ZEPRST B ENREA ) - DU S B g 4E R (] L [E I SR RG 24
HRHE o IESIRAY E R Z FTE A HHEERIEE ~ Y - ARG
AVERR S, - RSB R B IR R BB T TR R4
17 E%55 (Bianconi, 2018 ; McGee et al., 2021 ) -

*Dickson®E A (2016) drf5H - & 4E4E TR 9T BE B HG H
BRI BCH A RE A 48 2 i - B (58 T BV RVA 2R L SR 484 T Y S
b R B B IR T T MT » IS 2 & B R & Bl T~ BE 448
BT - ATEMEABN oS - AlgERERSIEA ZMGE
S A AR TE BB YE 5 (2 B RERE OREE &g (B RlRr i - Al
— S ERESE OB RS TREIEN 2 - N EEE AR
T2 e o] LGS BRH (e 5 2 R IR AE A RS 48 B AT A LR -
HIAERATHIE AT R, 25 4848 B2 G485 R0 A T IE I B AR B2 B T2 <A
g AT ER RS T o SR H R AR Rl B T EA R 58
i > R E 2 B S ME R AT ER RS - BTF IR -
de Domenico (2022) f5if} » ¥ R EEARLIEE - BBk
ANB - TEOBIA N ERRGESFEERRE - DIRERZ (R —ET 2T
H - MEFIEH - HRATRYELE o EEs - ©AWmuxVizZ i T
H o A — R ErE R 2 R AE4E 3 i B F P B 2 PR A - o
BT HZ#E  BURZEME B L M R 2 o TR - i
FCE PR < Fla Pt TR e A -

RiilaleE > BEA & et EE8HATT » T AL 2 (E S R (4845 HY
TIET O BRCERE B S L ERGHVEZM © I EHE RS
Mrecity b > k= —E B H TR EMAVEE S RI O ESS - HAE A 2 /g4
AR R HREATR o AR H A E AR S Bt g R ER I - B2
PR 2 /8468 B 458 HE R th B B RS B ERI AT Z ERE A4
T HET R LR EE HGEA DM - a2 E—
R (A48 AT S8 B — 448 2 Bl > MR IE 0 L AT HRE 2 B S AT HE
2 o RIS Het &2 b7 A 2 etk - AR DL A 4s s
RURE & H SR RIA B Z 2 (B FE4E4% - Thi Bl B sk 4t R 2 252 - DU
Bt 2 R RSN RIS AT 2 AT © tHZEAEIR AR AtE P B EH
RN G EEER - R TR AR o R R R
s A E B RR ARSI TR AL AT AR ITIRIR -
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£ Fias

— BRERTEE

AW FTER B F E A T AR e B TR - BiEfREE A
AR 2 N 2AbrizahZE A (2015) feHuang: A (2019)
¥ WoSE R E I AT 2 2 RMEF S E - & WERB HAER - 2
TEAE W 153 W5 B A B Ry ] 5 B B2 B B B2 7 64TEAZ BT - S8
ZHATIEE - B RS — - HEREATIE R - 12202411 HE - B WoS
THEE TR 2013 ~ 20224 B S8k 2 3 B EkIET76,885% - H &R
XA~ BATIA ~ SURKEREY ~ HHhRESRE - 5IHEE - #5180 fFE
%~ PR ~ HRREPTBEI R - BB - WEIE B SR -

ARl BERMGHEE - G REEERF B 2 o ER(F
RAE TR ERS - WARIER E R A FUE % F B RGH 2 HES R (% - LU
TR - EE Het B8Rt - B RZERA U - /5% - HiT -
FEE - MAGAI R ERES N - Hihs5] - EHMEG - £HE - FEZ
ERGHRA GG - IR [EAY Z 484% - 6 fe (L3 A 2R fir SR 45 1 2
REGHR A - BRI EB Y FHEHEITA#RE - R EEUES
TEREBEE 'R - RIRRER - (FEGE - (FEFEHRSBEEL
oot ERlHEERG - RBERE S B Em A - fRHtHeE
Bt BeaE e AT ERE o DMERIERILFEIER - TRA MR EEARE
B2 (EERAGAE%E - AT ELEAZ OB BERSE 25 JE R (G A R Y 4
B - HRAHFELEE BRI T - RMTETIEEEH
7 (author disambiguation) DLUEFEEBFFE4ER 7 (RaR » HE T #E WoSE K}
cpih D RIE R 1 OB IR 2 SRR o SO DL TN B B B R SR SR
YR RaE (digital object identifier, DOI) - {# fiPybliometricsE 4
#%&Scopus API (application programming interface ) 2 zAJE% &2 UL %
AScopus ER}HETR » HUOIA Wik Scopus &t 2 SR E H &R} - A
W7ER20254F1 5 ~ 2 Hf#H - [ HPybliometricsHifFScopus 1 7 & H &} -
Pybliometrics 55 7 H{Scopus & A Python =4 » AT [ B AT TSUBAET & 00
R85 [FIAE45 172 (Rose & Kitchin, 2019) « HEIScopusi H E0kHE
TE TP AR T B ORI 25 SRR &R - DAR & SURKTE# 2 Scopus
ID o F#8GN AT 2 FIESCRREE > 5156,969% » (5 WoSH HUFE K}
Z74.1% -
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—  BRRIPEERES

ERAGZ EBER  RIHFUREITL =EEERRGESE  ohlRIES
&EH9%% (author co-authorship network ) ~ /E&EZE HIE 494 (author
bibliographic coupling network ) EA{EEILH5[48%% (author co-citation
network ) © BEIE[L =FEIE RG4S - EEGRE IR MEEH 2 &
TE4EE ~ BRI 2 RIBEREAE I ~ B2E RSO L EE 22
L= A o A B [E] 1 A FE 4 B il S 2 451 -

FoRECRAERE R S A4S P EE » ABFELAScopustiEfit 2 Scopus IDIE Fy
TEEYERANR - IR IR 2 e Ma4s T a3 2 (e —50 - Fak =FE(E
FRI Y84 S DU R - WD R B Bl TL - B4 Z BR{A44%
AT T DL20T4AE R » 1R G PSRRI E BT 2014488 508
ZEE BRI FEE B ENEANRB RN 2014F 38R0 2 25
SRR SEAEENZ A2 25O EBEIY © 1FE L M5 AIR
B2 A SRR P AL 5 AR » Bz e R E B s (48
& o BHETHIRRAIRE (edge strength) ZETETTFURMELEIAIM S - J°
TEEGEMEGET - BGEE LW FELERR R - NMEPEEEBEG
Asg - R ZhaokiStrotmann (2008a, 2008¢) HrZ5HETTH - KERI{LIF
B ZBMASRE - (RIBSIFEATE #RE P2 R E B H Ve
B RAGORE - T EIFE s [4E4s - RIGREEMAFEFm g
fSCEREEE]S | IR 2 ( White & Griffith, 1981; Zhao & Strotmann, 2014 ) -

EHIA A [F 4848 FE A0 < R (A E EE RUEE B DM A e AR BoR
INLAHEE - &8I S BN 0 i 2 S 4848 oo At P R (4 i BB B B 1M Y
GEIR o RV A EINESETE R R B RS 2= R IS SRV & AR5
A =R S B R R B T IE AU IR EE - K952 Uzzi
Mukherjee - StringerfdJones (2013 ) HEZILHHE [BAGIERE 2 TR » (&
HILEHIREER AT - TR R A RE A Rz 8 - BRIEER © 5T EZ
LR P A R RE EE Y I (B B 72 » R 2 R (A ER R Ry L AH S
PEERIEEAE(LEERE - &CHbEIRIE - = TEMEAE PRI REE B AT R
TEERAGAT HAGLE N BV 98 - i FR A R4 4S MR R AR —
BFTS R R -

= IEBIZEIE DT

AT e =R E AR AR B T A(ER - RIBSHESZ
MHE P O EBETTILR - S EME BB HMESHEST - HRNEE
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RSERCRT = A E H R ARGV EE - TR BB 48 iR - K
WEE— D I mux VizZE R R G & 4848 - TEILuls (448 BfE =
EHMEH - DEBEE L EEEEL (IR AEESEHEE) -
ZEMFENRESHE - HHGmEREE(ET X 1[2%de Domenico
Z A (2013) -~ de Domenico ~ PorterfiiArenas (2015) k7de Domenico
(2022) - AWzeEHE IR EE4E4% - 2 fada4s Mom L3
B 2 MG ER > Dl A AR FRED S EN IR RS
YRR o BRILZ AN o ARWSEINHIF 2 E e it 2 G & B B A B
M (community detection) ZHEE » 3T EIELANEH 2 G 4848 TR SRS
JeH Pt Ef

EEEEEMA DT E - AR A mux Vizig 4t 2 & fo
(degree centrality ) ~ &fE d. 4 (strength centrality ) EHPageRank [,
P (PageRank centrality ) S#54% » S OMEEIVEZNE - DL
SpearmanfH B (G EHin Gii% O E B RS R P 2 BRI —208E - ~
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Lt N\ LGS R AR5RST > 1 PageRank LM AITHE — D G B AR S
HEMWAEE - IFEGEEE R B OMFRoREE G SR
FEfEE G mER ORI R E R GFRE > PageRank L PERI K2
HE R HGEE P EENEERILEERG - NMEEE B MaEREE
FAALS G T > B =IHFE IR I e (A R Ra R - BRI AR50 E R
AR RERVE N EEE o EERE AR SRR B
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[EEFE GRS MERZIGENE - &REUR > FEBSE T Z o EERRA
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ARSI — 8 R EITITERNE - EERRATRRE 2R -

\ EEH R EBERUEETHS

RS AESE UM AT % AN ZE(E i mux VizEEFrie 2 Infomap
SEPEEDE - PERIEE 24848 AVt BFAERS o Infomap Fy—fE DIFEREE
5/ (random walk) R BSWE > 53 BF70% » AIMKETRAE LS P2 A 2 i Bh4s
fEWERttEE (de Domenico, Lancichinetti, Arenas, & Rosvall, 2015) - A&F
i P BEGE IR Z R - AT S | AT EREAR U R igag B - BLAgI
= AHFELE B ARES AR » 275 HsiaoBiChen (2020) Z 7774 »
AR A E H 849458 (keyword bibliographic coupling network ) » A
rEMEEVIR TEZAUIEE - B E B Ao M G EE TR 2 B
SR Ry iR - SCARE RN B 275 SO E B R siae] 2 SRR -
SRR T R A LR fs—ANE - B eRZZ T - d0EE
R BEEBGER TGS R 2 E - 2 1% 0 AR % R iR S =
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Bf ¢ 5l ] T E L B SN EL AR BRI R BIEER A
RIEFLEE - R RS ERE ~ PERE FEAE i -

TERLERE B AWHSEET BT WAL 7F 7 P (S8 A < 68 Sat e I el gl &5 5
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—  RIMES R LER DT © EEEHEHS

R 2B A FEE AR A LG RR L LAV E R > AWFEEE#2013 ~
202248 - fFEEHME ~ (FEG [BFE S EF =HE & (A48
IS EVERER - R OEEZHAETT R DFFEEGETATEt -
BFFE 0 AIEEL S AR T =TS AT AT A% O IEE - AEECEOA [F 4845
TR EREBEE - DEEAFERG I OERIRR - S5
HHEBERFR] - FRFHEE=EESRZ O EERE - £ EFs T
20 ~ 332/ - PEEEREUR - @EFAEE S il = FEALE 3 F
R OFE - B =REEFTE n I R R e SR -
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BTy o5 S AR TR B A% O E B BE 2 58% ~ T4% o A Fe R R PRI B
FETS W9 1 48 4% PR A FH R 9 A% O TR B Be AR 51 > IRl BB S & Bl (R A
B - EfFEZEFESER > LEEDISUREEEE2E URERE
s EE  EMREU2E UREREEHE FEEEMEmE -
{HRMEELER T > 2013 ~ 202245 E W (EAFE A% D ME & A B R E 2
—E ERFEET > EHEER D ARS8 OFEERNEFERE > &
sHYAT ~ 25MLfFE - ILEEREUR » (FES HMOEBEFE S
o BT IR OB RO =R -

+<1

fFEEBME (BC) ~ fFEHHKS| (CC) BHEESE (Co) i
ZIZDIEBEREIFH

Fay All BC/CC BC/Co CC/Co BC CcC Co
2013 32 1 61 1 6 66
2014 33 1 58 0 66
2015 28 1 59 1 12 70 12
2016 29 1 63 0 70
2017 27 1 66 0 72 7
2018 26 3 61 2 10 69 11
2019 20 0 67 1 13 79 12
2020 32 0 64 1 4 67 3
2021 27 2 64 0 7 71 9
2022 20 1 74 1 5 78 5

Al ZAEEEB R L EE 2 AR BC/ICC @ £ RmAMELEEWTI %4
MO EREZ AR BC: M EZHMA LM OEEZ AR -

MHEE - BEE LS (ML - M2 lFE S H Mg sidE
FHEENS B P2 BERITHER - fEPER =GV ERO
TE#ET. » & H MM IS (R RS - DU G E 4 HLL
65 [HBEAIIL O BTSSR » IBH AR ~ 307 - B =S ER L R4
AGTE - DS [T OB B A - 5 B G A B 5 (44
MRZ OB EBLER] > DUR &S BT S (AR B BB LR
THEN BRIy Z — B =0y 2 — o BLaER Al G E R &y — AR Hy i A
BEATE > DRI 73 A ERER AT B oh AN [EI G EAVER (% - F H RS R
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HIRT BB E RS [ ZSURATRE + & &SRS EE 2 &R
1 S (SRR AT B a5 [ EA R - &8 ATt - =F 2
]y 722 SREA SRR B T BE A I ey S BAR T E - BIR[RIRE IS A 4E4%
LSRRI A IR RIS = -

A REUR 0 2013 ~ 202248 i =HE{FE RG4S P ifEas 2 1% 0
TEBARR > B LA - Hot o ARy HERAE =R T O E & (2
HVE ARIEBRGTE 2 LB T2 —8 - MEHIKRE > &
HMGHEGHESZEBNEBELRS - FE 5 MR8 5SS RifEE
EIIZ IR B EIEIE - JTHIRA > —J7 A A RE B L 2 BEHY
JiAER - EHMEHESEEEEB R EEREE - FRGRE L
PEPEFFEERL > 475 [ A MG [ R T - EEE HEaWE s
MBI OB T BT B RS [ ERAE - HS—0
1 > WE SRR AT T E A AR EFTEL  A1ZhaokiStrotmann (2008a,
2008b) Frilt - & H MG o MR b 728 B (K8 2 R SR A R Y AH AT AR
& s [ i EIRAE RS SCR T A RERAV R BRI - SO A AT E
B AR ZGER S > LACERFEE IR Z ERtHR  BUREL
A EFE BB R E S E S SR P R L R GG (2F /D
FAEE T HEGT Gl ML LR -

FoE— DN A FE BRI A T N F R EE M AHE SR 2 2=
o AWFEEME LM ~ s O B PageRank L PEZEIE AR - #rE
TEEEANFIMEE R ragss hHYE EAZE - A HI Spearman fH e (R B ELRL
e 2L - MHERSSRANEB TR - [B3(a) B0t - [E3(b) Ry5d
FErutE > E3(c) RsPageRank 0 ©

(@) (b) (c)

icc ceic BCICC
P AN LY AN PageRank 4

B3 {FESEME - L5 M EFRBEZOIEEFBLIYE
B FHANETHASZMA M @) () OFFREEABERL
Wl s B RMEIM S - T A F B o

172



A8 ¢ 2 JE R R B R A H BRI ERRT
DA 2 & AR R R 3 T oo A R 1

SREEERGEREEY  MOMEENEZENEF R EE B e M
BUEEGEEE M —EMERS - SIBEEEMS & UE O
& WiE SpearmantHEi{(HEZ 4 (E 30 ~ .50 5 D@L MEHTE - &9
.60 ~ .70 ; DLPageRank 0T » RIS 40 ~ .60 « JL&ERER > 18
HHMEGHEEWEEE T - RO FENEEEE I 2R EESER
— B SRR (R B (A O B B M A 4 R Ry AT -

M T - fFEE B G B R T a5 (4848 2 AV ERF — 20
AR o DU HUOMAESr E15 - AERIAREEYE 20 ~ 30 5 DS O E
I Z7&4E 10 ~ .25 ; DIPageRank 10 A &1 - BEEGLYS ML .20 ~ 40 -
BEMS - WEEERGESTIR O FREEEN I EEEE 20
BURI B B EE B HE P 45 AR R 22 -

1M & R F & & & 4848 BLE E el 5 [ 448 2 CER&E IR0 - Fhfp—
EMERAR - ZHEEEAEIIF R EEEE - HHBEGE SR
—10 ~ .20 » BURRIEEAZ O EE B E R b2 8 S B e fHRd -
LR DA REEIRETA  ZHEE BRGSO EEBIP I — BB R
& EEEHMGHEGEWE 2 HETENTRSN—EE - HerbcH %
Ry BT i — 20 -

PRIt - fEEm IRz O EBEIVAHER - B O EBTEAR E UL EFEIE T
HIEZEMHP RE » S EFEME 2R O BRI 2R
BRK o PR &H SR B S il SRR [E g Hh BR A B 28 Y S5 3R AH G P HE - F5 AR (R A
NIEIRA G F E R AETT AT - Frig I B E = I~ —2 (Qiu
et al., 2014; Shibata et al., 2009; Yan & Ding, 2012; Yang et al., 2016; Zhao &
Strotmann, 2008a, 2008b) = R/t » 5T HAYAERA [FIIF 248 2 f R (i
7] (EIEE —BA(GRASE TTRE A 2 o AW FEREE R M émux VizE (- #
TAFE %484 W ELEFE 2 /g 4945 Bl & B g 48 A [F B M A
T2 EBEFEAAEUE - WELE RS R -

s RIMFERRZLLR DT | (FEZEHEHS

BT IR & 2 I s B = (E SR (B RS I O E =TT
A BR P AT A B 2 A% OB B 70 SR = (i BB (F & R (R 4a 48 P it
k2 EE A BRZ OMEEES - Hit - WS EEEARGES T - EfR
HIZOTER RS TIEE HEF L 2 3 - DIP R = (3 A B T4
1% HLL=(E5EE T EGHREE 2R - S ENTD - F
DUREfuL i ~ 5 Bl PageRank 0P 57 Bl i B S (E B2 4848 o
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HEFRF—2 (FE S BRI s (S 2 EE BTy a Ry i
T HXRFEEHEEMEHES > MEFESZWEEIHERE - B
=T R B A SR B AT B 2 3 - (EH 2 AR SR 2 8
[ER— - (EfFEEZWEET - IFERAAILEZRIAT TR RS -
AR EHVEILFIE - 15N STERRZITZE LR - 1R A0 B\ PRAE4E
FREATRIR A SRR - NI EAR R (R BB S ek & FOAR B - A
W2 T AFE S B AR RUR R R TR - EFRMALEE ZEdnfE
RECUR P B ES I > BT LR « DA — AR BBl - &R

175



] 25 B AR ER T SE20 - 2 (June 2026)

BRI EE - (BEHS S URATmENIEE ZEE G E L HBUR
%2 5 R A > WiMEEHREGREGERE LESNGER G - F&
HHMOEGZRGREE > QIR IEES I Z SO B R AR HE -
HIPBARIEP I AT RS & Z ] - SR aieai - =M B agas T HIRE AT
TR A2 S (15 SR A A SRS E R A IR
W AEREE R 2 B R IHEEE R PR E A A ERT A -

B EAHER - (FESEEEE SN ZEFE LG HEZ
o HINEE Y (S E GNP REE R Z B > B E ATaE
TETHESERY T BB (R 5RE - WAE R & B2 T S e et 2 i aE
Ml > NEHES 2 B 2 BRESRHEELER 2P - HISEEN
& 0 BEEAE AR EATERIA R E & R (e RV BUEESR > B0
FEFRFTI2RMERF » BURRZSISSEREEEBUE Z S > JREARA (A R P
LRSI O R -

S— T > RO EEETEREHENE 2500 ~ 1,000 - G DA R TE
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Introduction

Bibliometrics has widely used network analysis to examine scholarly
development, including topics evolution (Alipour, Soheili, & Khasseh, 2022;
Smojver, Storga, & Zovak, 2021), influential publications (Hota, Subramanian,
& Narayanamurthy, 2020; Yang, Xing, & Wolfram, 2018), and core authors
(Yang, Han, Wolfram, & Zhao, 2016; Zhao & Strotmann, 2008c, 2014).
Common bibliometric relationships, such as direct citation, co-citation, co-
authorship, and bibliographic coupling, have been used to construct networks
among publications (Kessler, 1963; Marshakove-Shaikevich, 1973; Small,
1973), authors (White & Griffith, 1981; Zhao & Strotmann, 2008a), and topics
(Hsiao & Chen, 2020). Prior studies suggest that networks based on different
relationships reveal different aspects of a scholarly field (Boyack & Klavans,
2010; Qiu, Dong, & Yu, 2014; Shibata, Kajikawa, Takeda, & Matsushima,
2009; Yan & Ding, 2012; Zhao & Strotmann, 2008a, 2008b). Therefore,
existing research often analyzes multiple monoplex networks in parallel to
obtain diverse perspectives.

However, limited attention has been paid to whether integrating these
relationships can provide a more comprehensive representation of scholarly
structures. In network science, multilayer network models have been developed
to connect multiple monoplex networks through inter-layer links among the
same nodes across layers (de Domenico, 2022). Such models allow researchers

to analyze nodes, communities, and structural features while considering
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interactions among different types of relationships (Baccini, Barabesi, Baccini,

Khelfaoui, & Gingras, 2022; Bianconi, 2018; lacovacci, Wu, & Bianconi,

2015; Li, Tian, Gao, & Pan, 2019).

This study regards direct citation, co-citation, co-authorship, and
bibliographic coupling as heterogeneous bibliometric relations and introduces
a multilayer network approach into bibliometric analysis. Using Web of
Science data from information science and library science between 2013
and 2022, this study constructs multiple author networks based on different
bibliometric relationships and integrates them into an author multilayer
network. It then examines whether the multilayer network produces results
consistent with single-relation author networks in identifying key authors and
research communities, and whether authors grouped together in the multilayer
network show higher similarity in their research topics.

1. Compared with author networks constructed from a single type of
relationship, does the multilayer author network produce consistent results
in identifying key authors and research communities?

2. Compared with single-relation author networks, do authors grouped together

in the multilayer network exhibit higher similarity in their research topics?

Methodology

This study used journal publications in library and information science
as its sample. Based on prior WoS-based journal classification studies, 64 core
journals were selected, and 76,885 bibliographic records published between
2013 and 2022 were downloaded from WoS. To address author disambiguation
using Scopus IDs, Scopus records were retrieved via pybliometrics, a Python-
based API-Wrapper, using DOIs (digital object identifiers), yielding a final
dataset of 56,969 publications.

Three annual author networks were then constructed: co-authorship,
bibliographic coupling, and co-citation networks. These networks respectively
capture collaboration patterns, similarities in authors’ knowledge bases, and
the extent to which authors are jointly cited. Edge weights were defined
according to network type: the number of coauthored publications, the overlap

of references used by authors, and the frequency with which two authors were
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co-cited. To reduce scale differences across networks, all edge weights were
standardized as z-scores within each network.

For each network, the top 100 authors were selected as core authors
according to the following criteria. In the co-authorship and bibliographic
coupling networks, authors were first screened by annual publication output
and then ranked by strength centrality. In the co-citation network, the most
100 cited authors each year were selected. Since core author lists did not fully
overlap, all authors appearing in any list were merged into a common author
set, from which corresponding subnetworks were extracted.

The three networks were integrated into a multilayer author network
using muxViz. Author importance was assessed through degree centrality,
strength centrality, and PageRank centrality, and ranking consistency across
networks was examined with Spearman correlations. Community structures
were identified using Infomap.

To evaluate the validity of community detection, this study constructed
a keyword bibliographic coupling network based on author keywords.
The average shortest path between keywords used by each pair of authors
was calculated as a measure of topical similarity. If authors in the same
community showed shorter keyword-based distances than authors in different
communities, the clustering result was considered more consistent with topical

similarity.

Results and Discussion

This study first constructed three single-layer author networks based
on bibliographic coupling, co-citation, and co-authorship, and compared
the composition and ranking of core authors across these networks. The
results show that the core authors identified by different relationships varied
substantially. Although a small number of authors were consistently identified
as core authors across all three networks, most core groups differed by network
types. The overlap between the core authors identified by bibliographic
coupling and co-authorship networks was relatively high, suggesting a
connection between authors’ collaboration patterns and similarities in their
knowledge bases. In contrast, the core authors identified by the co-citation

network showed much lower overlap with the other two networks.
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The comparison of author importance rankings further supports this
finding. Using degree centrality, strength centrality, and PageRank centrality,
the ranking similarity between bibliographic coupling and co-authorship
networks was the highest, while the similarities involving the co-citation
network were generally low or close to unrelated. These results indicate
that the identification and evaluation of core authors depend strongly on the
type of bibliometric relationship used. Therefore, relying on a single author
relationship network may be insufficient for capturing the core structure of a
scholarly field.

The multilayer author network constructed with muxViz provides a more
integrative perspective. Compared with the three single-layer networks, the
multilayer network showed the highest ranking similarity with the co-citation
network, followed by the bibliographic coupling network, and the lowest
similarity with the co-authorship network. This pattern may be related to the
different formation mechanisms and structural characteristics of the three
relationships. Co-authorship requires actual joint publication and thus produces
a relatively sparse network. Bibliographic coupling has a lower formation
threshold, as it depends on overlapping references. Co-citation is even broader,
as two authors can be connected whenever they are cited together in later
publications, resulting in denser connections and stronger influence within the
multilayer model.

However, the multilayer network was not simply equivalent to the co-
citation network. It still incorporated information from bibliographic coupling
and co-authorship networks, preserving structural features that might be absent
in any single layer. The results suggest that the multilayer network occupies an
“in-between” position among the three single-layer networks and can integrate
heterogeneous author relationships while reducing the limitations of single-
relation analysis.

This study also examined community detection results by comparing the
topical similarity of author pairs within and across communities. A keyword
bibliographic coupling network was used as an external validation criterion,
and the average shortest path between authors’ keywords was used to measure
topical similarity.

In comparisons with bibliographic coupling and co-authorship networks,
author pairs classified into the same community only by the multilayer
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network often showed shorter topical distances than those classified together
only by the single-layer networks. This suggests that the multilayer network
can identify meaningful topical associations that are not fully captured by
individual relationships. The comparison with the co-citation network was
more mixed, indicating that co-citation may sometimes capture topic-related
communities more effectively in specific years. Nevertheless, across most
years and comparisons, the multilayer network showed comparable or better
topical coherence. Compared with single-layer networks, the multilayer
network generally produced communities with stable topical consistency.
Overall, the findings suggest that different author relationship networks
reveal distinct aspects of disciplinary structure, including collaboration,
shared knowledge bases, and citation-based influence. By integrating
these heterogeneous relations, the multilayer network provides a more
comprehensive framework for identifying core authors and research

communities in library and information science.

Conclusion

This study constructed author networks based on bibliographic coupling,
co-citation, and co-authorship, and applied a multilayer network approach
to examine whether the multilayer network is capable of identifying core
authors and community structures. The results show that the three single-layer
networks reveal different core authors and community patterns, suggesting
that each relationship captures a distinct aspect of the disciplinary structure.
Thus, relying on a single relationship is insufficient for fully depicting the core
structure of a field.

The multilayer author network demonstrates advantages in integrating
heterogeneous author relations. Although its author ranking is more strongly
influenced by the co-citation layer, the overall results still partly reflect
the importance patterns found in bibliographic coupling and co-authorship
networks. In terms of community detection, authors grouped in the multilayer
network generally show higher topical consistency, measured by the average
length of shortest paths in the author keyword bibliographic coupling network.
This indicates that the multilayer approach can capture the authors’ topic

similarity that may not be fully observed in single-layer networks.
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This study contributes by proposing an operational framework for
integrating heterogeneous bibliometric relations. However, several limitations
remain. The analysis is limited to library and information science publications
from 2013 to 2022, and the results may be influenced by differences in
network density, weight distribution, and relationship formation mechanisms.
Future research may develop weight normalization strategies, test the approach
across other disciplines, compare alternative clustering methods, and apply the

framework to other entities such as papers, journals, or topics.
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