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Abstract

The trends of digital scholarship, the fourth-paradigm, and data sharing attract attention to issues
on research data management (RDM). RDM involves a series of activities throughout the whole
research life cycle, including the production, description, storing, backing-up, processing, analyzing,
preserving, sharing and reusing of research data. RDM assures scientific research affordable,
accessible, fair, re-producible, verifiable, and sustainable. This study explores Taiwanese scholars’
perceptions and practices of RDM via a questionnaire survey. It investigated issues including sources
and types of research data, data storage and search, metadata of research data, data management plan
(DMP) mandates or requirements, training and support, and data sharing and reuse. Furthermore, it
attempts to understand if scholars’ perceptions and practices reveal significant differences regarding
subject disciplines, years of research experiences, and profession titles.
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Extended Abstract

1. Introduction

Research data management (RDM) is defined
as the description, storage and preservation,
organization, discovery, and sharing of research
data through the research life cycle (Massey
University Library, 2020). DataONE (n.d.)
described RDM as having an eight-stage data
life cycle, consisting of the following phases:
plan, collect, assure, describe, preserve, discover,
integrate, and analyze. RDM is beneficial for
preventing data from falling victim to intentional
or unintentional damage or loss and facilitates
the discovery, sharing, and reuse of data among
scholars, ultimately making science more
affordable, accessible, equitable, reproducible,
sustainable, and verifiable (Briney, 2015;
Eindhoven University of Technology Library, n.d.;
Massey University Library, 2020; Steeleworthy,
2014). The challenges in efficient RDM include
organization, administration, storage, sharing, and
reuse of data and ethical and legal aspects of data
handling and data ownership (Briney, 2015; Surkis
& Read, 2015; UK Data Service, 2014).

This study explored Taiwanese scholars’

perceptions and practices of RDM.

2. Research Methodology

This study employed a questionnaire survey to

collect the opinions of scholars from 14 Taiwanese

research universities and Academia Sinica to
explore their perceptions and practices of RDM,
including opinions on sources and types of research
data, data storage and search practices, metadata
of research data, data management plan (DMP)
mandates or requirements, training and support,
and data sharing and reuse. The questionnaire items
were primarily adapted from Chowdhury, Boustany,
Kurbanoglu, Unal, and Walton (2017), Schopfel
and Prost (2016), and Tenopir et al. (2011), among
others. A total of 1088 completed questionnaires
were collected from May 1 to July 9,2019.

3. Findings
3.1 Demographics of respondents

Demographic information of the respondents
was obtained using the questionnaire. Of the
respondents, 4.4% (n = 47) were aged between 26
and 35 years, 29.1% (n = 314) were aged between
36 and 45 years, 39.0% (n = 421) were aged
between 46 and 55 years, and 27.6% (n = 297)
were older than 55 years.

Regarding years of experience conducting research,
50% (n = 54) had conducted research for less than 5
years, 14.1% (n = 152) between 6 and 10 years, 21.9%
(n = 236) between 11 and 15 years, 17.8% (n = 192)
between 16 and 20 years, 17.7% (n = 191) between
21 and 25 years, 134% (n = 145) between 26 and 30
years, and 10.1% (n = 109) for more than 30 years.

Note. To cite this article in APA format: Lu, Y.-C., & Ke, H.-R. (2020). A study on scholars’ perceptions
and practices of research data management. Journal of Library and Information Studies, 18(2),
103-137. doi: 10.6182/j1is.202012_18(2).103 [Text in Chinese].

To cite this article in Chicago format: Yi-Ching Lu and Hao-Ren Ke. “A study on scholars’
perceptions and practices of research data management.” Journal of Library and Information
Studies 18, no. 2 (2020): 103-137. doi: 10.6182/j1is.202012_18(2).103 [Text in Chinese].
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Approximately 42.5% (n = 454) of the
respondents held the academic title of professor/
research fellow, followed by associate professor/
research fellow (32.5%, n = 347) and assistant
professor/research fellow (23.7%, n = 253). Only
1.4% (n = 15) were lecturers or postdoctoral
research fellows.

With regard to subject disciplines, nearly
one-fourth (22.3%, n = 236) of the respondents
had a social sciences background, 22.1% (n =
234) had a biology or medicine background,
and 19.7% (n = 209) had an engineering or
technology background.

3.2 Research data practices of scholars

The three common sources of research data
were creating new data, obtaining data from the
same research team, and data downloaded from
research data repositories. However, scholars
only occasionally get data through their scholarly
communication networks. With regard to types
of research data used and produced, experimental
data, data from social science surveys, and
bibliographic/citation data were the top three
types of data used by scholars; experimental
data, data from social science surveys, and data
from interviews were the top three types of data
produced by scholars. In addition, the results
revealed significant differences in the research

data used and produced across subject disciplines.

3.3 Perceptions and practices of research data

storage and management

More than three-fourths of the respondents
were quite satisfied with their process of storing or
searching for research data during data collection

or after completion of their projects.

Extended Abstract

Regarding the storage of research data,
almost all respondents (96.3%, n = 1030) stored
research data in their own storage devices, and
approximately half (56.1%, n = 600) stored data
in cloud drives. For long-term storage of research
data, using their own storage devices and cloud
drives were the top two choices of scholars; however,
more scholars considered storing their research data
in data repositories created by their institutions or
commonly used in their subject disciplines.

Metadata is vital for the description,
preservation, and discovery of research data. Only
803 respondents answered the question about
metadata creation; among them, only 41.5%
(n = 333) reported creating metadata on their
research data. This study classified metadata into
four types, namely administrative information,
discovery information, technical information, and
description of data files. A majority of scholars
who created metadata created administrative
information (70.1%, n = 230) and descriptions of
data files (68.0%, n = 223); 59.8% (n = 196) created
discovery information, and less than 40% of them
(37.8%, n = 124) created technical information.

Mandates/requirements imposed by
institutions or major funding agencies are a
catalyst for scholars to take action. Less than half
of the respondents agreed or strongly agreed that
their major funding agencies (42.7%, n = 366)
or institutions (34.7%, n = 288) have a DMP
requirement. Furthermore, respondents reported
that major funding agencies (54.5%, n = 486) were
in a strategically better position for formulating a DMP
than were individual institutions (47.9%, n = 408).

RDM requires some knowledge beyond
subject expertise; hence, scholars might need to

undergo formal training in RDM. A majority of
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the respondents (69.6%, n = 741) had no formal
training, and only 13.3% (n = 142) had formal
training in DMP; however, 83.7% (n = 715)
were willing to undergo training in DMP, and
approximately 60% (62.8%, n = 592) required
support and suggestions on choosing data
management training plans.

The results revealed significant differences
with respect to research storage and management
in subject disciplines, years of research

experience, and profession titles.

3.4 Perceptions and practices of research data

sharing and reuse

More than half the respondents agreed or
strongly agreed that reusing data shared by
other researchers or institutions is beneficial for
the progress of science as a whole (65.2%, n =
658) or for their individual research (53.3%, n =
533); furthermore, accessibility was a factor that
enabled the respondents to reuse data created by
other scholars (80.0%, n = 821).

Approximately three-fourths of the respondents
(76.5%, n = 781) were willing to share datasets
with other scholars and store some datasets in
central repositories without any access restrictions
(62.0%, n = 625) or share their datasets if they
could impose access control (66.1%, n = 664).
However, only a few respondents were willing to
store all datasets in central repositories without
any access restriction (31.0%, n = 307).

Of the respondents providing their current
data sharing practices, most respondents shared
their data only in limited circumstances. The
two extreme cases were the 14.6% (n = 150)
of the respondents who shared their datasets
with everyone and the 5.6% (n = 57) who did

not provide access to their datasets to anyone.
Furthermore, scholars shared their data through
national data repositories (41.9%, n = 420),
principal investigator’s (PI’s) websites (40.5%, n
= 406), institutional websites (39.4%, n = 395),
personal websites (33.8%, n = 339), global data
repositories (32.0%, n = 321), and regional data
repositories (24.7%, n = 247; multiple choices).

Scholars have many concerns regarding sharing
of research data. Lack of appropriate policies and
rights protection (72.7%, n = 519), misuse of data
(72.0%, n = 514), and misinterpretation of data
(67.6%, n = 483) were the most commonly cited.

Among 922 respondents who answered the
question whether they have experience in reusing
other scholars’ data, 561 (n = 60.8%) responded
positively, and the reasons for reusing data
included expansion of research topics (67.0%, n =
370) and inability to collect the data by themselves
(66.5%, n = 367), among other reasons. Along
with the experience in reusing other scholars’
data, the most important factor for reusing others’
data was data quality (92.0%, n = 509). After
the respondents obtained the datasets shared by
others, they often spent a moderate amount of time
and effort to clean data to fit their research (54.0%,
n = 298); however, sometimes, the scholars spent
massive amounts of time and effort in cleaning
data (57.1%, n = 260) or used the shared data
directly (41.3%, n = 228).

The participants were asked a series of
questions regarding the fairness of using other
scholars’ data and allowing other scholars to
use their data. In both cases, a vast majority of
respondents considered formal citation and formal
acknowledgement to be of the upmost importance.
The results also revealed that scholars sought
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collaboration opportunities through data sharing.
Paired #-tests were then conducted, and the results
revealed significant differences in only questions
on formal acknowledgement, citation, and cost
recovery.

The results revealed significant differences
in terms of research data sharing and reuse
for subject disciplines, years of research

experience, and professional titles.

4. Suggestions

Based on the results of this study, three
suggestions can be given: (1) research institutes
and academic libraries should develop RDM
services; (2) funding agencies and research
institutes should formulate RDM policies or
mandates; and (3) research institutes, academic
libraries, and funding agencies should establish
research data repositories that are equipped with

the functionality of access control.
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() HERZ WERB IR SR E R B T THINY
Ak (HEA3E SRR 2RI R Rs 2 4
FFIETARERE (Akers & Doty, 2013; Chen
& Wu, 2017; Chowdhury et al., 2017;
Unal et al.,2019) o

(h) B AT IR R RN -

FERE
BHEETE ~ DFFEERhEL ~ BRHRTF



bl

BRI RN HRMEM - &
B ~ Bl - REE T mE e
MBI - AR (Chen & Wu,
2017; Chowdhury et al., 2017; Unal et al.,
2019) -

O\ BIFFEtses sER il & B rT S Aa SR Y
e BRI L a &ML =ER
Rt B RIIR T B Y ~ W9EE
P AR ~ WFFEE R AR
HE ~ RRRRERHELE IR ~ SR L
ZE - R B REE - PR R R E R
HIREER - EREEEE MR
R ~ WHSEET & B S R TR
ERVE BB EOR ~ fEfF B Z 5T
EORRVHELE S  ERS [ - MRS
QIR B AR ~ B ~ TR~ 7%
3~ AEuh ~ BIRFEEE et (Buys
& Shaw, 2015; Chen & Wu, 2017; Cox,
Kennan, Lyon, & Pinfield, 2017; Perrier &
Barnes, 2018; Steinhart et al., 2012) ©

v BEFEWIsEa E&E Bt - SR
Fiie ~ TIFE.L ~ BIRMEFRER
Bt 92 S fe i T R R B B S A A A (A

(Chowdhury et al., 2017; Tenopir et al.,
2011; Unal et al., 2019 ) -

= EXPEHEBH

o5 VY B RF A R I SE B T &R
BENRE - HEE L EEREEN
TR AEE SR RE - B R R H
FERIWFEE R LU #EE (interpretable)
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T (reusable) /A= (Borgman,
2012) - AR EIRER M ITE R
AP - AR TEE Ry 7 = & A
BB FRKMAHE R ~ K ERBE R B
VB A B AL R R REEE - DU ER
PRSI AR AR /S &R (Borgman,
2012) - ERENTEGRBEN - (HE
BB » (AR ZEALEBI
FERF IR + Q) HMEBEH AN EE
BHEZR BT R 5 (4R TEEL R B R
(Borgman, 2012) -
BRI TE R U B o SRR
H % Eii » 212004F0ECDE B BRATEHE
EHECTER R (AL E B BT & R
HEE) (Declaration on Access to Research
Data from Public Funding) * REFTE—E
BRI T BRI HE RN - SR HE & BBIZ T
B MR BRI 2% - BERMERINCR A
FEEH LEH & BER - HEE A E
B 25 [ 5 3 VL W SR R AH B A i 225
(OECD, 2007) - 5 [FE&E R IR
R% - HBE ST S LR EE
BHEBREE AR R R R E Kz — » DI
BIER B EE R - HEREERELN
ERVEHETENMEE ENEREE - EuE
&5 (Borgman, 2012) ©
R (2012) BFEEEASHANE
1Tk - ITH 323 E S EE R ZREs -
HE ENERUE S EHRI A
R ERIF RS ~ ERIIIBRBERR S - BF5E
B HIREE S BRI FTE R - 28 E
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ERMABHRRE B R IR NF » SR Rl Ry ity
IR ABEE » BRIl — SIS IS
&kt o BHRER AR SR B R
AR S HL PR AN IR A - DUR BT TRE IR
ZEERK ;s ZahE T R rIE R A BRI
EHE ST E « BRI
# ~ BB RIRRE] AR AR R -
A WFFCET A R S I P BR B 22
A BEELTRR R TSRS RER A&
RAERERE by &R Al DTS &Ry
ANERZZMREAGHILE » N@ZihE
EEEEE G RS AL e R - 5351
BEIARICAIYE » B E R R -
A FHBA A B 15 B B I Ee g Rk =R
(BRE#E ~ BOLEE - 2012) -
Tenopird A (2011) WIRFFEEEI - %
YERAERILE » ZYZHEEEE
D AE L BE AR B IR T 43 S EL o BB K
HEREERNZTEAEERD - 2R
2 fit At A HSUF A R ERD 32 B R IRE AN 4
(53.6%) KikZ#%% (39.6%) -
ChowdhuryZ A (2017) HIRFFERS B
T EE AR RN R RER - B
P8 (47%) BEEACFESERIEN T4
NEHEHR - H20%HI 2 RIlE A A A 2B
k- E20% R E R A BEIRGFTE ABUE - 43
ZERRY B R R & T iR R 2 Al i B
A (52%) ~ ERLERE (39%) ~ BRI
(37%) % - IR B E A BL R QR B
TABHTBC A ZE RV PEAZ . ~ Bl A 53 =&
FHUERE « ERr ZRVERE AR - 0
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F13%0it R E R R Frl A B O
WFEER » 19%HI A SCEE R M H Oy
WroEE &R - BRtTTR I H R
BEEARRER - (HRZHINZE 'R
EORHABHRG A REU -

BRI EEE LB RLETTEE
BHYE A - ERH A EH R mER
METEE M B R (&7 - RS
2018) - MEFFFEERS (2017) DIGEEEE)
T At SR R R F SR TR
HE RLEOR T BN ~ SRR E - &
B ORI A TR A - IR
TEEEER MBS EE RS - flkE
TTHREMFER R E A RIE R
BENME ST~ I RBRE i B A IR
REPRRVBAEITTEREH ~ REMR R BETFRUB IS
A~ BRI S R PRSE ;T AR
BB S TE R ER A SRR ~ [R5 B R
A% ~ BURN BB iR R G ~ B gy B A e
i~ AT R -

TenopirZE A (2011) HIWFFEEEER -
Wy SR A S HAR e A B Bk
HEE AR ORI 1 M A R R R RE
J3 e SR+ BRoTEWSEE RIS - AEPYsr
LB LDE R ENMETREE #E
KA SREE R DURIE QAT EE R AT
REE R AR 5 =CBE A -

TR EAHBRAISE - B RN E R EEL
ERIBELE R E AT
(—) BB LHFLEN S ZW A R RRE -

EERSR &Rl E 2R B iz SN E T



NEZ - B35 B e MR HIRE KT
ZER (BREE - BOLEE - 20125
Borgman, 2012; Buys & Shaw, 2015;
Chen & Wu, 2017; Chowdhury et al.,
2017; Steinhart et al., 2012; Tenopir et al.,
2011) - ARMFEEER > FHIRE 20
Wik - HEESEE R EAE S

TEHHE IS (Tenopir et al., 2015) ©

(=) BB~ il - WA IR EF IR
AEIE pl 2 AR 0 S B Y YRR
ANE] -+ ABAS AR ZE 3 L R G — 2
( Akers & Doty, 2013; Chowdhury et al.,
2017; Piwowar, 2011; Tenopir et al., 2011,
2015) - BUANCFIRERE MEIRIAE F R
SEEEA - HREFHREERZE
& NI DI MR E RS
HE L2 FHCERERILAZ
Lesh - BEEE fE SRR R SR IR
TRAE N Z M AR &R
(Tenopir et al.,2015) -

(=) POEERHE B ERZ 2 ZE BT
VAR (A0S ~ i) - B3¢
(e REEOR B e B RIRR S )
FIEBIA (AOfF7Eat & BB R 2K -
BN EERESEE) GRS
ZER - WHAHERAET] - RS
HAL N A HE (BREEE - B
2012 ; Borgman, 2012; Steinhart et al.,
2012; Tenopir et al., 2011,2015) -

(MY > EERRSEE A TR ER2E
& BRI BGEHIE - EF

115

SERRER TR BT R ZAR

W BRI R - BRI R
M FERERIFTRE (ZNHEE AT ~ &R
T EREAH ~ BRERAE - BRI
(Z85E% » 2012 5 Akers & Doty, 2013;
Chowdhury et al., 2017; Steinhart et al.,
2012) -

2~ pseakal Bl E i
AWFEER ST AR LT - FEAR
WEPETRERERT R - &R
BAEBERANE TRy ~ WIS E R R R
HIEAT R IR » e Rl AR ~ H9E&E
FHEE BB ~ WFSEE R B A S350
532918 » FERTE A R/ NE o R B
ISR ET 5 BLRRER R (2017) ~ BREEHEE
BROG#EE (2012) ~ Z#HM (2012)
ChowdhuryZE A (2017) ~ SchoépfelfdProst
(2016) ~ Tenopir¥e A (2011) ZEMHEHTFE
FRELME - MR E SRR T RS b
i B A AT+ ARBR B S it B Rl R A
FIE R BUEE TR -
AHFFE LA LIRS, ~ e KB ~ i
WF9ERE ~ HRBRRER « ZGEAEE ~ KB
FHRE ~ BUGKE ~ IBERE -~ IHHXR
B BHHRE - EILREAE - 2E AR
EEPHECRE - B ANHAEE 15T
B ERE Ryt e ¥ 5 - F B2 R R ift 5T
B BRI AR S U R B A AE R
i (Cox et al., 2017) » BWEMHBWFLIR
BB By Y E TEEEH IR E R
B AR ER ALK (Akers & Doty,
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2013) - fEWTFR B SR AEGE HE o EAE
AP SR R R TR A~ Bl
%/ "I9EE ~ BiEER /st A - i
fifi ~ B IESE B E T Bk - 2RI
201995 H1 HRB DL FE - N EiE a2
LimeSurveyff L RIERHEFIE AR - #
FHEEXHG 14,0087 52 - BiZFE20197HOH
1k B 1088 HREE - AR EIER
Fy7.8% » BRI SR .2 A A ISR AH L
FHZEAK » AITenopir®E A (2011) HYEZK
BIEICEERI% -

it~ WE5E s pr S pE 8l

ARET R E I GERE AR, « B35
WIEE R EET TR  BENEE R R S
BIRRAIET Ry ~ SREWIEE R S R R
HNEAT Ry SEPURRSE o A EIBRERVIRGI M
FHERSN » ALVERY ~ WIFEEEE - BAEErT
AEERRET - R IEERS] - SeRAHERR B2
EEERGE R AR (2019) -

— - BEEXRERSN
BHBEAER TS B2 EE
WA ~ PSR ~ WIEHEE ~ TIEP Eles
WH9eH B Z TG BN LB - AR E R A BT an sk
—Fi7R o TEAEER T » LLA63E B 555 M Ry
% > #H42167 (39.0%) ; B HE - &
VAR R Bui% /W9 B (45447 ~ 42.5% ) 3
FrgE et (3E—) LUt &R AEYR2
e ER % » £H236067 (22.3%) 1234
L (22.1%)  WHRFEE S M RV
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T0FELLR (20647 ~ 19.1% ) Si11E 154
(236f7 ~ 21.9% ) &H L » 16T25F 5,
265 DL EE/H383ML (35.5% ) ~ 2541
(23.5%) ; BREH TERREREAENRE
B IEEAIERBT - ATLL41 %260 % Ry % 85
(38447 ~ 35.6%) » HXAIS21%%E40%
(3247 ~ 30.0%)

— - BEMRERERTR
AWTFeERE SRR E BT

BEWIFTERIR « T E P e A

HEIHTFEE R A - REER AN T -

(—) AEERRKIR

ARWTFEHE LA DT ST - TG
RNk - HpAIEER - KEEHC2H
MINTFE IRV I ~ TEWTFE R 7 T T
EELL TS ) RSO BRECHE
R RS AILL TR 5 Rl 2B - BEREIM
5 AR A R R E R LY
WHFEE R -

(Z) ERARELMFEERIEE

WIS 3 R B 6 R 28 HA IR R
AR > MBS RAIE =R o BERANETRE
FHERIRT =R B - it &R
FHHEG [SCER ;BRI TE AR =
PR BB RS ~ it &R ~ B5EK -

] — o % A £ ) B2 3 ) B HH B
ERPEAAYSEEE (Sankey Diagram) - 1E
b SR R e B E R e 2R - AR
R R F B R R (2L
TR B ) o 3B AN RIERRHE RIS
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x— BEEFEHSN

e YN N BREARE 7L
HF e
25 AR 0 0.0
267357, 47 4.4
36524555 314 29.1
46 % 555% 421 390
56Z26575% 278 25.8
66j3 L 19 1.8
e
LY A= 454 425
Bl agllti A= 347 325
B/ Bhiftse & 253 237
R 12 1.1
T 3 0.3
FrgE et
ik R 236 223
EVIRIE 234 22.1
TRESRAlT 209 19.7
A 157 14.8
B AR B K AE R R 134 12.7
G 60 5.7
FIEHE 29 27
W E
SHELIT 54 50
6 104E 152 14.1
1E154 236 219
163204 192 17.8
21%E254F 191 17.7
26%E304F 145 134
31FLLE 109 10.1
WFgEE B LA
20%LLF 61 5.7
21%ZE40% 324 30.0
41% % 60% 384 356
61%Z£80% 216 20.0
81%%100% 94 8.7
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R WMHAERKESH

W&k R R RA N e RPEE VEIHE

Bl Hr &R 34 129 171 335 285 374
(36%) (135%) (179%) (351%) (29.9%)

FHE EH 2B E R, 34 123 195 402 225 3.68
/INGH (35%) (126%) (199%) (411%) (23.0%)

ZE E CH T E RS 82 216 264 258 101 3.09
(89%) (235%) (287%) (280%) (11.0%)

M E B R T = 114 93 128 354 294 3.63

(11.6%) (95%) (13.0%) (360%) (29.9%)

xk= FERARELATENERSH

ERPER (B8 ) . 1%%:'%*%5@ : %ﬁ’gﬂﬁﬂ

AR BIEESL B Bl BIEEES B
B 553 52.1 1 538 514 1
it &R A 341 32.1 2 287 274 2
HHEE SCER 336 31.6 3 193 185 8
iz 312 294 4 241 23.0 5
ElE 305 28.7 5 270 25.8 3
SR 301 28.3 6 239 22.8 6
TRt 285 26.8 7 263 25.1 4
ERLAFSE  REAHR R B R =0 276 26.0 8 203 194 7
BE R 164 154 9 187 17.9 9
EYEAE 72 6.8 10 59 56 10
FEREAC SR 72 6.8 10 48 4.6 11
ERIEE &R 50 47 12 22 2.1 13
IEEYEAE 42 40 13 26 25 12
EHIAEYER 7 0.7 14 8 0.8 14
BOREAR » RS RERAERIEE (843%) K (83.3%) BEMEAXAER K © it &k
HARBIE B K ERE R (56.5%) BEHHE B (763%) ~ EHE (61.4%) ~ FIEEH

BEErES s TRE (66.2%) S2EMHEH] B (93.1%) BHEEREALEREEHESR
BB R R RO Y R % 0 A SO FUEZ - MIH-RITR e A F SRR
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2

SHANEmE

1B ORI

I

12-ERE S

N

Bozmme
sREREE

N-AGEERRNOEEES
s yEmma
10 RSN

— B AEE N
TR =D

TR

HeREmEs

L

poe Sk

B0 R TIER-14

nE-2

W12

e

anmes B

FHmE-

auSBWE-
Fapmes =

REELIRNNOTER 1

SNFaMWE-T

W10

E— HESEMEARELENERENSZEE
it AR BRI « TR AR » AR AV ERIZERY 5 HE4E ¢ http://tbdb.ntnu.edu.tw/

Usage_Subject_Output.data.html

MR SR BRI - S REURER 7 EH
VBRIl - HerapEi g > NESREE
BEEEAER (p< 05) : AHRAHAMER
BORLEBIRIA IR, « TRERN ~ BIEHHEE
HEE R R ; BORLLHIRIRE &Rt - I
e~ AR EHEBRRATRRRAER B
ALEBITRIEREE ~ it e A &
ks BKLEBIRREE T S b IR REAC SR 5
WK LEBI SRS - RIS - FHEREE
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i SRR BORLEBIRT SRR
BRI R A T A A E YRR B R E TR
YRR s BORLEBIREPIRPEREE AP
AHEERL BRI TR ~ I ARRIEE
KRR ~ AR IR ; AL
BN TREST ~ BRI A AT
fsifsRERDRt  BbTS BRI R 5 ek
PEBIRIASCER: ~ it SR EREEREHSOARER
AR ASCERER A TS H e Okt -
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AT A FIER R EE RIS R
ERFUREYRE (83.3%) K TREE
(69.6%) BEHELEBERERES » A2
(76.4% ) BHE L ARERIILYIRS |
TR (67.8%) ~ EHE (54.5%) -
FHEHH (89.7%) BEE Tt GRIERHRE
BERES - BRBUKERRE (54.7%) 2%
B RSB AR LR - DIRTTE R
A RS R SR R - ShATiS
REURATAE N ERPEET - REERR
FTEEHEER (p < 05) : HEBAH M
BF - K ELBIRIAE YRR - TREEEE A
HHEBEER . BRI SRR « BEERH
A~ BHEBREENERER BRI
RERHE ~ it GRS E NS ER &
KEBIRIASCER ~ BERHCE B 7 D RRAL
Bk BOKLLEIRRE R ~ RIS - B
BEE it G R AE R RALLHI
EI AR B K R 2 e IR AR YA A
FHRERIFEE IR SR EI YR
BEENAEVFREER  ENEYER &)
KB TR ~ BB B 2 22

HEHEREA - RIS EE R - BRfsE L
REAHRH Y FE SRR =X 5 BOREEBIRY ASCER ~ it
ERHEREREFE HSORE R 5 BB AL
B e i H uls [SCER -

= BEMAERREREERNETE

KU SEE M2 B I Se B R A
B ERAE TRy - AEFTE RIS TE R
TR E - EGIEER R B
FEFALE ~ BRI BRI ERREE RS
& ~ BRI ks v ST e T S B b
ERNTFCE RV E BEEOR » DU Z e R
FHRRSS RIS 1 e -

(—) AR ER R RIRZRER

ARWtFeam AR E R T (O
WIRAT ) MIEESITH R AFEN (RIEIK
) REfFERER EH CHFEERIIREA - (€%
PYRarE - RSP EHARESIER G 7 Edta
FHITHEREITE B e H A TE
k- BRE (GEZ) REfFRIRERE CHTEE R
REJJRULEBIEREBIY 32 = -

RO ARERREFERGRBM ST

WM AR JERARE ANEE e SH E)=¢ JEHEE
ERENEFIfEF (IR T ) HC 4 9 85 407 517

AT R EE ISR (04%) (0.9%) (83%) (398%) (50.6% )
TRElEFIfET (RIRE) AC 8 27 133 434 419

SRR EE SR (0.8%) (26%)  (130%) (425%) (41.0%)
EHENEFARSR (Fe=) FIEC# 5 37 163 469 326

TR 2 R (05%) (37%)  (163%) (469%) (32.6%)
EHENEFRR (=) FlHCE 5 34 198 480 275

P REXNIS= e g i Sty =) (05%) (34%)  (200%) (484%) (277%)
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ST AN R R E IR U R R 7 Bl
R EHERAIEEEL - ERF AT E RIS
ERTHARE R (F(6,987) = 4468, p <
001) -+ BV - BRI B ERS RAY 22
BN SCEREZEFEA - MAERWIFEREE
e T I HfE B 22 5 (F(6, 986) = 2.634, p
< 05) - {HE&REE MR A R =
F o NARFFRFEE ~ DRABEHBIEEEER
R T B AG SR 0 R A2 -
(Z) ARERREELE

ANHGAT - 26 SR RENE R MG BA s R
JHETETE R - AW A T
AR AIE - WM EER RE S
FHIRAF B I SR BRI AL - AR
hEUR - B2E B ER R E D /EF
SEEN ISR (96.3%) - ELAHE SR
#8131 (Buys & Shaw, 2015; Chen & Wu,
2017; Schopfel & Prost, 2016; Steinhart et al.,
2012; Whitmire et al., 2015) » HEBHC
HI R S8 E S A T TR R OR A7 B
(787%) -

SERRER TR BT R ZAR

HE—H o M BLE & R WR A7 B
B B A Ry o0 - I ER 3 28 R T i
BEAEA AN E B2 AR — A DL LR AL
B o HSEERNRE - AHRNBRE & R
FALE - B EEE R R R IR S
R BB U TR B R R A R RR R B 12
& WEK =50 —ERER R E R
TN B BB P B B SR I 7 & R
TEIE » SEAE FofPTeris ~ BRlale F e ok
BT E R RS - INEBIR S
i ~ BRI TEE R A B (ARHEGER ) 2
EECCRI e E R -

ST AN R RERE A R R A B
L JEREEE LSRR EC
HIREFEEE S 28 - HBHET R E CRIRR S
B G RIHFEIY o AHRRA AR - 5
DI AR R R S S R R A
FERE (56, N=1059) = 14.886,p < 05) ; Bk
FEBIEIEPIRIES ~ BRI B K R A2
AT CE R A B R R, B ek
17 ()'(6,N=1059)=29.777,p< 001) -

KA HMAEBHRBEUEIN

s g HERHAOR 7B
WL (M) R VG e
BAs BIREESE A BIEEOST

HOMEFEE 1,030 96.3 841 78.7
ESUTTIRS 600 56.1 670 62.7
AR B AT BT e B R s 219 20.5 497 46.5
BRI T FE R 7 153 143 372 34.8
WP 2 F R BB i B S R 362 339

WS EORHEE {7
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RN FIEEEERER SN
R RPEA (HEEE) EZN BIEBE T
BEHEGR 230 70.1
BRI ZE A 223 68.0
ES=El 196 59.8
BifiEEH 124 37.8

it R IR A B i SR R R AL B T
T+ AHER H A ER R} - K PR BIRY P A
AN BBEF R RNHE A E SRS
(4’6, N = 1059) = 14385, p < 05) ; #B/h\b
B AR R SR R IR A A s i e
IEESERIIRETAR (0 (6,N=1059) = 13311,
p < 05) 5 BRHBINIERBIERELKEZE RE
HRRlFI IR R s RIS E R
17 ((6,N=1059)=35919,p< 001) -
NEIFFRAEE S L B R A A
HOHREFEEE - RN HAE &2
Hi/NEBIFFRFE E L6 R 10F IR K&
BRI TSR (4(6,N=1,079) =
21.678,p < 01) ; AHBIAMFEHFEI0HLL
RIS - HRALLBIFCEER 104 ~ 11
R 16FHRE K AR AR Z mBERE (6,
N =1079) =46.840, p < 001 ) ; HHEHAHIFE
FHEOEI0FIEE - HBRALLAIEEE
26 7 304F 19 B 35 K5 R GH 17 0 Ak 455 s A P
BT E R REEE (}°6, N = 1,079) =
17.189,p < 01) ° ERANFEIFIEEENEE
KRR SR R IR Rl e
MBS LE - HEE AR - BRER
(A 924 & Pl Ry R Gl (7 B R i ekt

122

HINLE T » BR TR E e a2 E a0
Al E TR BN R R U
RSN - AR H MBI EE - AR/
BIRFFEEEAE30F- DL L E T M S E
Ui R R A 5 SRR A B I TR R O R B
(5’6, N =1079) =21382,p < 01) > H
KB FEAE B 26 304E A ELE TR R sd &
o A s A P B S R I I T R R e
WORy BRI A ELHU I FEE R E ()6,
N=1079)=17.814,p< 01) *
NESFER S-S 2 Wl AR EE O
HIREFEEE - BN EUR A » AIRK
FepIBhEREEZ B 9E B ERHE R E i
BERE (472, N = 1,054) = 33.687, p < 001) ;
MHEARIEER / BI5E & - BB
/T BRI IR B P g E R I
FEE R (1’2, N = 1,054) = 8487, p <
05) + MREIZER /FIWFFEE - AR
BIBNEREGEZ i 9E SR ERHE R 2RI E
s RSSO R (4°(2, N = 1,054)
= 11698, p < 01) ° BRARNFEIREEE T
Ry RINFEF BN 7E & RO E T » BR
T AT B H R H QYRR
HORy RIAGRAT S BRI E SN - AR Al



RS - Al NLEINEE it SR
oW 5 E SRRy R A R B P A 5
BRIIAIE (72, N = 1,054) = 11.954, p <
01) » HEA GBS/ Bhfse S50k
A R I TS R R TR A Ry
RIARFHREACERIAIE (@2, N =
1,054) =8.480,p< 05) °

(Z) MAERZERENITE
ARWtFeatRE S A a W STE R E
BHMOUERR - B R - EIHA ISR
Fs803f% » HraREre B B A B 33311
(ARE Tt F41.5%) » BUREE 0
BHEBRAREREER -
AWk R R R AL R VYR & (1)
EEEGEN - AR - A E I A
i~ BURRAE B ERESE 5 (fesR&EE - 408l
HE - EHE - DIRE RS - PIstE X
ID ~ BASETSE 5 Q)BIERN - AR ZARE
REZEA/IN ~ SEF BRI TR s, Re S
(H BRI - AR ZE EORAUASE
MR ARE it ~ E R RIAISE - 20RINFr

SERRER TR BT R ZAR

o B ERE T DT E S A He )
5 (701%) -
ST EI R E RS SRR o AR

g2 R} - AR KRR (53.1%)

A

A (50.0%) BEHIEEREERNE
Bl s 5 FTEnRREE RHER T » EER

flirgai - RRIZBEHEEEER (6, N =
322) = 24.699, p < 001) > JCLAE AR
IKAE R R [ E BT & AR LB

NRFTEFEE ~ ARSI ERE R R
RIERBER - DUNETERBEE R
R AR -

(m) RS HE B ST Et E R BN BRI HE

HEEEXK

A st BT et R BB R T E T 72
BRVEFEZOR - RN EE BB e E R
B - RERTR - SRR B syt
BB R TE Ve R E B EORI 5
BAEELY - E - RERTETEE R
EEELRAUEE - MR IR RS - AR
LB R E TSR E R BEE T E T

R/t BRBEIBRENEIBRM A EREEERR

A s s e BB I

FZe el B g s FEAREE AHEE S ElF=y IEFFE
WroeE S BB R T Etge 75 205 211 282 84
BERAE K (8.8%) (239%)  (246%) (329%) (9.8%)
WrEa T BB HES T E T 5T 52 103 252 364 122
BERAE K (5.8%) (11.5%) (282%) (408%) (137%)
RSB E T e e &R e 88 241 213 222 66
ErIN (106%) (290%) (257%) (26.7%) (8.0%)
AR EE RS FES T E T Se B R B 58 144 243 312 96
B3R (6.8%) (169%)  (285%) (36.6%) (113%)
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FEERVEHIEOK - HNMER 17 3% E R
A= B AN R T EE B B E T E i
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Eﬁﬁﬁi%ﬂﬁﬁééﬁﬂ’ﬂtﬂﬁﬁ%tﬁ%&i@ ERMA 310 1.157  1.279 916 201
Sl WA 308 1151

e BRI SRRt fERAMA 439 671 3323 933 001

EFE SRR ESE (&R ERMmA 449 612 2800 931  .005%*
FRHLEEFD BE BB HAGER] 446 642

B EITIIRE R SE A 4.1 697 1810 912 071
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