¢ A \ 4 &
RYBE
S e : e - TR e

o B T R SRS S S

78 . R - ::‘ :"_..”./_-,:.‘ o~ -t d;.’ ‘“;.’z:‘.‘s.

AUTOCARTO 2020 G TN T e sy

November 18 2020

CONTEMPORARY RESEARCH IN
CARTOGRAPHY AND GISCIENCE

Keith C. Clarke
Professor, Dept. of Geography
University of California, Santa Barbara



THE SOURCE

CARTOGRAPHY AND GEOGRAPHIC INFORMATION SCIENCE .
e Taylor & Francis

Taylor & Francis Group

2019, VOL. 46, NO. 3, 196-209
https://doi.org/10.1080/15230406.2019.1571441

SPECIAL CONTENT SECTION 8 OPEN ACCESS | Chesiforupcates

Contemporary American cartographic research: a review and prospective
Keith C. Clarke @2, J. Michael Johnson @? and Tim Trainor®

2Department of Geography, UC Santa Barbara, CA, USA; PU.S. Census Bureau (retired), Laurel, MD, USA

ABSTRACT ARTICLE HISTORY

We review recent developments in cartographic research in North America, in the context of Received 17 October 2018
informing the 29th International Cartographic Conference, and 18th General Assembly in 2019. Accepted 15 January 2019
The titles of papers published since 2015 in four leading cartographic journals yielded a corpus of

g ] ; . KEYWORDS
245 documents containing 1109 unique terms. These terms were analyzed using Latent Dirichlet Cartography; research:
Allocation and by visual analytics to produce 14 topic groups that mapped onto five classes. literature; visual analytics;

These classes were named as information visualization, cartographic data, spatial analysis and content analysis; Latent
applications, methods and models, and GlScience. The classes were then used as themes to Dirichlet Allocation
discuss the recent cartographic literature more broadly, first, to review recent trends in the

research and to identify research gaps, and second, to examine prospects for new research

over the next 20 years. A conclusion draws some broad findings from the review, suggesting

that cartographic research in the future will be aimed less at dealing with data, and more at

generating insight and knowledge to better inform society about global challenges.

Introduction the Tokyo 29th International Cartographic Conference,
, , , and 18th General Assembly meeting, nears, the question
During the last decades of the twentieth century, the dis- . . ’ '8, fed q .

. : ‘ arises again of what new paradigms in cartographic
cipline of cartography experienced a fundamental and o .
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WORD CLOUD OF TERMS INCLUDED IN 245
CARTOGRAPHIC RESEARCH PAPER TITLES 2211 8
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HOW MANY TOPICS?

Model Selection by Harmonic Means
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TOPICS BY CLUSTER

topic1 data urban spatial based algorithm
topic2 crime research networks media analysis
topic3 based spatial analysis visualization evaluation
topic4 impact scale system development geospatial
topics approach cartographic visual user patterns
topicb web cartography century risk assessment
topic7 spatiotemporal  analysis design geographic road

topic8 case environmental  cartography  area systems
topic9 study multi geovisual information analytics
topic10  content generated repeat deconstructing large
topic11  gis method online source gps

topic12  exploring new data apen generalization
topic13  spatial grid population knowledge multi
topic14  projections social time transformation  county




WORDS BELONGING TO MOST TOPIC
GROUPS

A data (5)

A urban (5)

A spatial (4)

A based (3)

A networks (3)
A interactive (3)
A accuracy (2)
A acquisition (2)
A automated (2)
A analytical (2)



RADAR PLOTS OF THE LDA PROBABILITIES
FOR TERMS WITHIN TOPIC CLUSTERS
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WORD CLOUDS FOR THE FIVE TOPIC CLUSTERS
(SHOWING MOST FREQUENT 50 WORDS)
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CLASSES

AClasses were :

Ainformation visualization
Acartographic data

Aspatial analysis and applications
Amethods and models
AGlScience

AClasses were used as themes of
recent cartographic literature



INFORMATION VISUALIZATION

STATISTIQUERE COUrPARESR

Information visualization | e e
has a long tradition in o, R
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CARTOGRAPHY VS. GEOVIZ VS.
INFOVIZ VS. VISUAL ANALYTICS

(1) analytical reasoning techniques that enable users to obtain
deep insSights that directly support assessment, planning, and
decision -making

(2) data representations and transformations that convert all
types of conflicting and dynamic data in ways that support
visualization and analysis

(3) techniques to support production, presentation, and
dissemination of the results of an analysis to communicate
Information in the appropriate context to a variety of
audiences

(4) visual representations and interaction techniques that take _
advantage of the human eyeds broad bandwi
Into the mind to allow users to see, explore, and understand

Izaégg)amounts of information at once Kielman & Thomas,
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IMMEDIACY OF INTERACTIVE MAPS
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2. CARTOGRAPHIC DATA

A Progression from conversion and storage to access, discovery
and real -time streaming, BIG data

A Data sets -> Data collections -> Portals -> Clearinghouses ->
Geoplatform -> Services

A Massive improvements in resolution and accuracy e.g. LIDAR

A Many good examples in government: NOAA Digital Coastline,
USGS National Map, NASA data via Earth Explorer

A Real time examples now common: Marine and Airline traffic,
Google Maps traffic

A Massively facilitated by open source tools, libraries and
standards



EARTH EXPLORER
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MARINE TRAFFIC
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3. SPATIAL ANALYSIS AND APPLICATIONS

A Methods of spatial analysis increasingly sophisticated and accessible,
e.g. R-studio

A More 3D information (e.g. digital terrain analysis and LIDAR mapping)

A 4D time dspace analysis now includes moving object analysis and
trajectories

A Web tools enable dynamic, interactive, and animation tools in
mapping

A Time line tools have enabled the move from 2D to 4D mapping

A Analysis tools to identify group behavior in trajectories are now
beginning to be developed, and event -, pattern - and movement -
based syntaxes and semantics are now undergoing research

A New analysis of human mobility data, often revealed through social
media and high resolution imagery



R-SCRIPT FOR THE REVIEW PAPER
ANALYSIS

Next, we are interested in how these terms naturally group within the corpus. We can look at this
using a LDA model with the parameters laid out in the water security paper. In such a model the
number of topics must be defined a priori so we run the model for topic sizes ranging from 2 to 25.

With 245 documents, this process takes a while so it was run once and saved.

load("/Users/mikejohnson/Documents/GitHub/KeithDocs/fitted_many.rda")

With a series of LDA models fit to a number of topics ranging from 2 - 25 we can look at the harmonic
mean of the logliklihoods to determine which offers the maximum value (optimal fit):

Model Selection by Harmonic Means

-12887.13




NOAA TRAJECTORY ANALYSIS
PLANNER

Trajectory Analysis Planner (TAP) - DEMO =]
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Fig. 2. Example of Threat Zone Analysis for part of San Francisco Bay. Colors indicate the percentage of modeled
spills that reached the selected receptor site within 3 days



4. METHODS AND MODELS

A Persistent research on coordinate systems and global grids, map
projections, and cartograms, e.g. families and merged projections

A Georegistration 9 from map to ground, image to ground, map to
map, and image to image d of prime concern

A Links increasingly between geographical places and locations on
the Internet, and the Internet of Things

A Location uncertainty now includes the vagueness associated with
place names and place semantics, e.g. linked data

A Increasing integration of spatial data with process models as the
chief means to relate data by colocation in time and space

A Maps are central components of more complex human decision -
making systems.

A Map -base modeling methods include agent -based models, cellular
automata, and multi  -criterion decision making

A Cybersecurity and geospatial privacy now an issue



EQUAL EARTH MAP PROJECTION

EQUAL-AREA PSEUDOCYLINDRICAIPROJECTION FOR WORLD MAPSG A V R, JENNY, AND PATTERSON (2018)




GEOGRAPHIC UNCERTAINTY

1.25

- 1.05

- 0.98
- 0.96

—GMDE: A (Mean sigma: 0.795)

Figure 4. ShakeMap uncertainty maps for the 1994 Northridge, CA, earthquake corresponding to intensity
maps in Figure 3. A) Constrained only by magnitude (M6.7) and epicenter, using median distance estimates
(see text for details); B) Constrained by magnitude, epicenter, strong motion stations (triangles), and inter-
. event bias term (see text); C) Constrained by magnitude, and fault dimensions (black rectangle represents the
surface projection of the fault from Wald and others (1996); D) Constrained by magnitude, fault dimensions,

Source: NCGIA Source: USGS Open -File Report 2008-1238



AGENT-BASED MODELS E.GNETLOGO
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5. GISCIENCE

A Emergence of user contributed, crowdsourced, citizen
science social media, and tracking data.

A New methods from geostatistics , machine learning,

visual analytics, ecology, content analysis, and many
other fields.

A Search for fundamental underlying primitives for
geographical information

A Computational needs: data partitioning for parallel
and high performance computing, cyberGIS

A Emergence of new ontologies for geographical
features and objects to logically encode relations
among objects. Linked data holds promise for the

eospatial web search, data mining and location
ased services
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snd was developed by AKSW research group.

LINKED GEODATA =
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adds a spatial dimension to the Web of Data o 0. smen.resauan
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e | inkedGeoData

Catalogus
Professor
DBpedia
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SPARQL
Benchmai

LinkedGeoData is an effort to add a spatial
p.- dimension to the Web of Data / Semantic Web.
Leamer | inkedGeoData uses the information collected by the

Funded by

LIMES OpenStreetMap project and makes it available as an
LinkedGec  pnF knowledge base according to the Linked Data @ | Nisime e
NLPZRDF  principles. It interlinks this data with other e
OntoWiki S e

knowledge bases in the Linking Open Data initiative. -
RDFaCE
Sidei DAAD JFG
(D ) (e )
Bench & |
und Energie -

SparglAnz
Sparglify
S Background
related Spatial data is crucial for the Semantic Data Web in order to interlink geographically linked resources. The evrosters
projects OpenStreetMap project collects, organizes and publishes geo data the wiki way. Currently the 80.000 Open
Geoknow Street Map users collected data about 22.000.000km ways (roads, highways etc.) on earth. 25.000km are
1665 added daily. The Open Street Map database also contains a vast amount of structured information about News
———" points-of-interest such as for example shops, amenities, sports venues, businesses, touristic and historic
SemMap St LinkedGeoData: New RDF versions of
. Op eetMap d ilable 4 years ago
pargli .
Aim by Claus Stadler

The AKSW research group is happy to announce
that a new LinkedGeoData maintenance release
with more than 1.2 billion triples based on the
OpenStreetMap planet file from 2015-11-02 is
now online. Enjoy! Read more

The goal of this project is to publish OSM geo data, interlink it with other data sources and provide efficient
means for browsing and authoring. We aim at working as closely as possible with both the OSM and LOD
communities.
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DEEP LEARNING FOR INDOOR
CARTOGRAPHY



