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Has there been a 'data
shift’ In peer-reviewed
GIS research?



Research Questions

(1) How has government geospatial data usage
changed over time in GIS research?

(2) Which types of GIS subfields (spatial statistics,
VGI, ABM) tend to use government data?

(3) Are funding sources listed in GIS analyses? Are
data made available?



Bibliometric Analysis

-Six journals™*

International Journal of Geographical Information Science (1JGIS);
Computers, Environment and Urban Systems (CEUS);
Transactions in GIS (TGIS);

Geographical Analysis (GA);

Environment and Planning B (EPB);

Annals of the American Association of Geographers (AAAG).

-2,192 articles (2000 to 2020 every other year). In total, we
reviewed 3,537 articles.



We classified data type as a private, public, or
fleldwork source.

DATA SOURCE TYPES DESCRIPTION

PRIVATE Data collected by private companies (e.g.,
Google, Weibo, Yelp, CitiBike, Facebook,
Twitter)

GOVERNMENT Data collected by governmental organisations
(e.g., U.S. Census Bureau, EPA, USGS)

FIELD SURVEY Data collected on-location, through interviews,
focus group discussions, field observations,
etc.

TWO OR MORE Articles using at least two different data sources

SOURCES
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Research Questions

(1) How has government geospatial data usage
changed over time in GIS research?
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Research Questions

(2) Which types of GIS subfields (spatial statistics,
VGI, ABM) tend to use government data?
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Unpublished Result

Did certain data types pair with analysis methods?

1 (basic)-Summary statistics
2 (medium) -Logistic regression
3 (advanced) -Agent based model or ML

Fieldwork tended to have more basic methods.
Govt and private sector tended to have more advanced methods.



Research Questions

(3) Are funding sources listed in GIS analyses? Are
data made available?
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Limitations

-None.



Limitations

-Journal choices and time choices
-Human error

-Line between government and private sectoris
blurry

-Unclear the role of each data type in the paper



Takeaways

Private sector data in peer reviewed research has increased but
researchers still rely on government-collected data.

We should have access to a wide variety of sources (for replicating
studies and helping less-funded researchers).

Private sector data should have metadata standards so researchers
can be aware of the context of data.

We have a really nice data corpus and are looking for co-authors.
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Appendix: Creating GIS themes

We used VOSviewer software. We generated an
article network with 2,143 papers and over 69,000
edges where two papers had similar bibliographies,
and we used the community detection algorithm in
VOSviewer to create 9 classes.
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Table B.1. Data type, data sources, and methods used by selected articles

Data type Example of data

Dﬂl’.ﬂ sources

Metheds

RC’II’EIH‘.'I'I.L'L'

Sectal media

Tweets, check-in daca,
points of interest,

Flickr users

Transportarion Road nerwark, public
rransport systemn dara,
vehicle trajectory data
ser, bike sharing rrip
dara, routing
informartion, digiral
tracing of taxi, GPS
rracing data

Srreer network, GTES,
TIGER lines, rravel
survey

Remate sensing data LilIAR poinrs, acrial

images

Landsar images, [DEMs,
LiDDAR, National
Land Cowver dara sers,
huilding fﬂmprinr

Population, income,
employment starus,
percenrage of
immigrants, high-
resolurion global
pupulation data
se, eic.

Demopraphy and
SOCIOGCONOMIC

Twicer, Weibo, Flickr,
Web crawling, Yelp

ESRI, OpenStreethlap
{OSM), TomTom,
Movebank, Mapillary,
Google

U5, Census Bureau,
Transit Agencics,
Srarisrics Canada,
MNarional Mapping
Agency of Lower
Saxony

Into Terra, Google
Earth, Horizons Inc.

LS. Geological Survey
and Mulri-Resolution
Land Characrerisrics
(MELC) Consortium

U5, Census Bureau,
Staristics Canada,
[hibai Sratiztical
Survey Department,
Oak Ridge Marional
Laburatory

Shannon entropy measure,
K"l'ﬂ‘ﬂ:'ll'lb CIUSEET
algorithm, space-time
multiple repression
maodel

Labeled Dirichlet
allocarion, radius of
gyration. Monte Carlo
resr for sparial
independence

Support vector model
(SWM), weighted most
frequently visited,
kernel densiry
estimation

Jam flow algorithm, cold
scan algorithm, nerwork
analysis and principal
component analysis,
tadius of gyration,
power law funcrion

Time semi-Markov process
for wehicular mohilicy,
shortest path algorithm,
NONNCZarive matrix
factorization,
hierarchical c.lusrr:ring,
Fr-::ql.lc:nr partern mining

Simulation, nerwork
routing Dijkstra
algorithm, accessibiliry
analysis

K-means algorithm, rough
set theory, random
forese regression analysis

Random foresr regression,
mulrilinear reEression,
maodel, gradient hoose
model, land-use
classificarion,
interpolation, hydrology
maxdeling

Area interpolation
rechniques, spatial
dynamic model, generic
algorithm, Monte Carlo
approach, simulared
anmealing and iteratve
pm]'mrtinnn] ﬂrting

Lomgley and Adnan
(2016), Lwin, Sugiura,
and Zeesu (2016)

Kin and
MacEachreni 20200

Church and Li (2016,
Lin and Cromley
(2018), Ristea et al
[2020)

Kohan and Ale {2020,
Derudder and Taylor
(2020}, Juhds and
Hochmair {2016)

Song en al, (2016),
Mavhew and [ lyman
(2000}, Turdukulow
er al. (2014)

Keon er al. (2014), El-
Ciencidy er al. (2016)

Wan, Lei, and Chon.
(2012}, Redo, Aide,
and Clark (2012)

Yin er al. (2020}, Zhan
et al_ (2016), Kaucic
and Zalik (2004),
Brovelli, Cannata, and

Longoni (2004)

K. Li and Lam {2018},
[urin-Heras, Garcia-
Guticrres, and

Castilla-Alcala (2018)

(Crmtinued )

Table B.1. (Continued).

Data type

Example of data

Diata sources

Methods

Feference

E[]\r‘i‘l.'ﬁ.l‘llll]l‘.‘lil.ii]. di:l.l.i:l.

Energy

Fhone lTocarion dara

Hounsing dara

Papcr maps

NH.LLIJ.'-:I.'. I:]d..'::l.l.'d dd.l.[lii[.,’!:
dara, locarion of water
buddies, slope,
vegerarion cover, soils,
metecrological data,
flaod plans,
bathymetric survey
dara

Location of gas
reservoirs, pipelines,
and gas wells

Maohile phone acriviry
dara, cellular phone
activirics

Parcel dara, housing
dara, appraisals of
residenrial houses,

Property prices

Topngraphic maps,

cadastral maps, land-
usc maps, vegerarion
Maps, SWAMp maps,
and glacicr

MNOAA Natonal
Climate Data Center,
115, Geological
Survey, European
Commissions Soil
Creographical
[Dracabase, Crech
Meteoralogical
Institure, German
Federal Meteorological
Aurhorities

China National
Perraleum
Corporation,
Lonisiana Department
of Marral Resources
Oracle darabase

Seoul Institure and 5K
Telecom, Kokusai
enshin Denwa Ine.

CIEM, Fillow Inc.,
UniCredir Bank
Austria, private real
CEEATE COMpEany

L5 Geological Survey,
National Mapping
Agency of Lower
Saxony, Ordnance
Survey

Fepression analysis,
funcrional principal
component analysis,
structural equation
[[IL'}JEI. }J.f__,"tf'[ll-'hl-l}_ﬁl
modeling, logistic
modeling

Area interpolation
rechniques, generic
alporithm, spatial
dynamic madel, Monre
Carls approach,
mulricrirerial least cosr
path analysis

Backpropagation arcificial
neral nerwork,
eealogical empirical
cvaluation methods,
qualitarive analysis

Space—rtime mulripls
TEEression model,
funcriomal principal
component analysis

Delaunay rriangularion,
Cravssian funcrion,
distance decay effecr,
hierarchical
classification, univariate
kriging variants and
mulrivariare extensions

Hedonic pricing madel,
APECE SYNEAX, Fegression-
kriging, multivariare
regression, fuzzy set
approach

Deep convalurional
neural-network-based
framewaork, semantic
similariry

Chalitarive analysis,
hicrarchical model,
Bayesian probability

Parry et al. (2018),
Ewing, Hamidi, and
Girace (2016), Jepsen
er al. {20046)

E. Li and Lam (2018),
Hanke, Lambert, and
Smith (2014)

Chen, Wang, and Li
{20163, 1l {2002)

Lwin, Sugiura, and
Zettsu (2016), Kim
(2020}

Fruhns cr al. (20000,
Kunrz and Helbich
(2014)

Lai er al. (2006),
Morales er al. (2020],
Ohoand Jeong (2002}

Sacedimoghaddam and
Stepinski {2020), Al-
Bakri and Fairbaim
(2012)

Williams er al. (2006),
Winter et al. (2008),
Fan et al. (2012}

ert:::
Atmospheric Administration,

(iPE =0labal Positioming Systemn; TS =peneral tmmsit leed specifusition; DEM: = digital elevarion medels MOAA = Mational Oceimie and
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