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Status quo

The Geographic Coverage field in the study
metadata represents the geography of a study

Issues:
* Not matched to the spatial data

 Does not conform to a standard and contain
duplicates




Related Websites

EBATAGOV [ TOPICS - IMPACT  APPLICATIONS DEVELOPERS

INSPIRE GEOPORTAL

Enhancing access to European spatial data G
e

ACADEMIC ALLIANCE

S LOCAL — DATACATALOG EESEN Organizations

ortal Bookmars (0)  Mstory  About  Melp  Login
cViewer - (@ Harvesting status an

Limit your search

> INSPIRE Themati

H INSPIRE Them:
Updates Data~ Apps  Challenges  Add Your DataCatalogtoDatagov  Contact Local Government

Order by: INSPIRE Data Sets - EU & EFTA Country overview
Search datacets Placo v
earch datasets Rslevance
:  preeus 1 0ot 1 e ofevanca~ || Zoperpage~
' = i ,
Datasets ordered by Relevance + o Hwaaes o
anes ‘ " o
Topics: + 1100 Yedr a8 o Lcorming Co v B4 |+ a0
T ] g . INSPIRE Geoportal Marytand, Un 1285 =
ane 2% . oy
%d Stals P 2 -
Filter by location & 3 #0 <
e oeton . 661 datasets found £ Se B o ||| e oot o, SR ®
- || Cotorado Therma springs 1 e\ - e T i 1A Q ® q
. - Ar ological Survey — This dataset mpilation of thermal spring temp . i ot
— ‘compiled by the Colorado Geological Survey. published as 2 Web feature ser 7 » ’e " Pad
oSE . D@ . . =11
! Gene ¥ " il Y
Chemical, Isotopic, and Gas Compositions of Selected Thermal Springsin Arizona, . e iy RS B 2 5 o i bl s ., @A
New Mexica, and Utah 43 w Y& »
Arizona Geological Survey — Chemical analyses of thermal water samples from Crater Springs, Therm = % fifnor A Aerial mager 22N 0 DLLA 23 b .8 Canec
Manroe-Red Hill, and Joseph KGRAS: methads and procedures of samaling: calculations of... o«
[For ] r - . Suject v
- . =P

Big Ten Academic Alliance Geoportal
(One instance of GeoBlacklight)

Data.Gov EU Inspire



‘ Why not use existing solutions?

Existing solutions such as GeoBlacklight,

GeoNode, GeoNetwork:
« Not directly appliable to ICPSR studies
« Hard to incorprate curation process

o Lack of Attribute-level metadata

« Not compatible with Archonnex architecture




8 Spatial pilot project at ICPSR

Goal: Enable spatial search and geovisualization

functions in ICPSR's Digital Asset Management

System (DAMS) - Archonnex

« Starts with those studies that have GIS data
files and not restricted.

o« Seven studies identified:
2895, 4546, 4547, 35617, 36353, 36745, 37078




Proposed workflows

* Publish spatial files to the RDBMS with spatial
extension and the OGC-compliant server

« Spatial metadata edit for curation

« Spatial search and Geovisualization for end
users




' Technology stack

Consistent and compatible with the architecture
of Archonnex

Frontend React, Leaflet, Mapbox GL JS, Bootstrap

Backend Spring MVC, Spring JPA with Hibernate,
SpatialdJ, JTS, Geotools, GeoNames

Database PostgreSQL+PostGIS

Map server GeoServer

Search engine | ElasticSearch




‘ Key technical issues

* Map representation (vector tiles and raster tiles)
« Map operations (zoom, edit, envelope selection)

» Spatial data formats (shapefiles for publish,
GeoJSON and WKB for transfer, WKB for
database)

» Geographical coverage extraction (simple
heuristic algorithm using overlapping ratio)




Publish spatial files

Extract ESRI Shapefiles

l

Spatial Reprojection

A 4

Import into the PostGIS

A 4

Publish in GeoServer

A 4

Index metadata in ElasticSearch

For simplicity, this pilot project assumes that the data won’t change. The system will bulk
import and publish the data at setup phase through API calls. The ElaticSearch index will
also be prebuilt 10




Publish spatial files

140 layers added to PostGreSQL and Geoserver

L Icpsr
Type Title Name Store Enabled Native SRS
)| icpsr02895flgacount icpsr:icpsr02895flgacount postgis < EPSG:4326
1l icpsr02895fstates icpsr:icpsr02895fstates postgis & EPSG:4326
™| icpsr02895nmdvcount icpsr:icpsr02895nmdvcount postgis EPSG:4326
| icpsr028950hcounty icpsr:icpsr028950hcounty postgis & EPSG:4326
1 icpsr028950chio icpsr:icpsr028950hio postgis & EPSG:4326
™| icpsr02895pacounty icpsr:icpsr02895pacounty postgis EPSG:4326
| icpsr02895pazip icpsr:icpsr02895pazip postgis & EPSG:4326
)| icpsr02895penn icpsr:icpsr02895penn postgis & EPSG:4326
™| icpsr02895powstates icpsr:icpsr02895powstates postgis & EPSG:4326
™| icpsr02895scnccount icpsr:icpsr02895scnccount postgis EPSG:4326
| icpsr02895stateregs icpsr:icpsr02895stateregs postgis & EPSG:4326
1l icpsr02895us_states icpsr:icpsr02895us_states postgis & EPSG:4326
™| icpsr02895uspgh9s icpsr:icpsr02895uspgh9s postgis EPSG:4326
| icpsr02895westv icpsr:icpsr02895westv postgis & EPSG:4326
| icpsr02895wvcounty icpsr:icpsr02895wvcounty postgis & EPSG:4326
™| icpsr04546ucnij icpsr:icpsr04546ucnij postgis & EPSG:4326
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Spatial metadata edit

Frontend: displays study list

A 4

Curator: curate study

l

boundaries and tags

Frontend: display layers in map with

v
Curator: display layers in a study
v
Frontend: display layer list
v
Curator: curate layer
v

Frontend: display layer with tags

Edit envelopes

Edit Geotags

Edit Keyword tags

A\ 4

Curator: confirm changes

v

Backend: update database and ElasticSearch index

12



Spatial metadata edit

 Edit geographical coverage

Spatial curation for: Examination of Crime Guns and Homicide in Pittsburgh,

Pennsylvania, 1987-1998
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Reset-Spatial ~ Reset-Text ak Minneapos S Wisconsin z
- *Enable/disable editing by double clicking

5 = Toronto,
Overlappig ratio: 0.3 =
= i Hamilton
| | Detroit .
The geographical coverage of this study has fowa Chicago 4
already been set. You may continue to editthe o Des Moines

X
shapes Lincoln

Boston

Add GeoTag Kansas Cit
S ity

Pittsburgh. US (40.44062,
-79.99589)
Tulsa

Memphis

Arkansas

Add keyword tag

Dallas e

crime = Bermuda

Select Layers to Display Austin
Houston
GAll OnNone San Antonio
#| figacount
s eva Reynosa \ y
¢! fstates Rlibmi Nassau
m, = ul

¥/ nmdvcount The‘Bahamas

13



Spatial metadata edit

» Geotagging
« Keyword tagging

pittsburgh
Close
Pittsburgh, US (40.44062, -79.99589)
Pittsburgh International Airport, US (40.49608, -80.25547)
University of Pittsburgh, US (40.44285, -79.95922)
East Pittsburgh, US (40.39562, -79.83866)
Pittsburg, US (37.41088, -94.70496)

Pittsburgh, CA (44.38342, -76.33269)
B —————————————————————————]

GeoNames information for Pittsburgh

Attribute
GeoNames ID
Name

Alternate Names
Continent Code
Country Code
Country Name
Population

Feature Class Name
Feature Code
Feature Code Name
Location

Admin Code 1
Admin Name 1
Admin Code 2
Admin Name 2

Admin Code 3

Admin Name 3

Value
5206379

Pittsburgh

NA

us

304391

city, village, ..

PPLA2

seat of a second-order administrative division
(40.44062, -79.99589)

PA

Pennsylvania

003

Allegheny

61000

City of Pittsburgh




Spatial search

Find Data by studies

Find Data by Layers

Move/Zoom maps

Input keywords

Input coordinates

A

Request parsing

A 4

Search with ElasticSearch

\ 4

Display study/layer list

15




Spatial search

* Text + Map + Coordinate

& 1. Geographies of Urban Crime in Nashville, Tennessee, Portland, | + i
Oregon, and Tucson, Arizona, 1998-2002

u 2. Examination of Crime Guns and Homicide in Pittsburgh,
Pennsylvania, 1987-1998

3. Exploratory Spatial Data Approach to Identify the Context of T
Unemployment-Crime Linkages in Virginia, 1995-2000

Los'Angeles

United States

FPhoenix

Méxica

Ciudad

Ottawa
@

Toronto

Nepilvork

=

@/
Washingt

The Bahamas
La Habana®

Leaflet | © OpenStreetMap contributors



Study view

* Vector tiles + Thematic mapping

Examination of Crime Guns and Homicide in Pittsburgh, Pennsylvania,
1987-1998

This study examined spatial and temporal features of crime guns in Pittsburgh, Pennsylvania, in order to ascertain how gun availability affected criminal behavior among youth,
whether the effects differed between young adults and juveniles, and whether that relationship changed over time. Rather than investigating the general prevalence of guns, this study
focused only on those firearms used in the commission of crimes. Crime guns were defined specifically as those used in murders, assaults, robberies, weapons offenses, and drug
offenses. The emphasis of the project was on the attributes of crime guns and those who possess them, the geographic sources of those guns, the distribution of crime guns over
neighborhoods in a city, and the relationship between the prevalence of crime guns and the incidence of homicide.

United States Pennsylvania, Pittsburgh
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Study view

ICPSR

Historical Transportation of Navigable Rivers, Canals, and
Railroads in the United States

This collection contains GIS materials which cover the spread of different modes of transportation in the lower 48 states from America's founding through
(approximately) 1911. There are three transportation modes included in this collection: canals, steamboat-navigated (as opposed to simply navigable)
rivers, and railroads.

The GIS materials can be downloaded by accessing the "Other” link.

United States. 1780 - 1920
Select Layers to Display Index  VxCount v Classification  Quantile v Color T

v
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¥ T19thC_Canals
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Challenges

 Data cleaning (e.g. incorrect or missing
orojection)

 Large spatial data
 Extract geographical coverage from text

« Standards for spatial information that fit social
science data
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Future works

* Variable metadata editor

» Generate spatial data from existing studies that
have spatial information in textual or numerical
formats

« Handle big spatial data (e.qg. taxi trajectories)
* Online spatial data analysis
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