THE UNIVERSITY OF TEXAS AT EL PASO

F.A.LLR. PRINCIPLES OF DATA SCIENCE
Creating Open-Source Research for
Collaboration and Publication




What is Open Science?

Open Science is the practice of science in such a way that others can collaborate and
contribute, where research data, lab notes and other research processes are freely
available, under terms that enable reuse, redistribution and reproduction of the research

and its underlying data and methods.

https://www.fosteropenscience.eu/foster-taxonomy/open-science-definition
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Abstract

Climate models have consistently projected a drying trend in the
southwestern United States, aiding speculation of increasing dust storms in
this region. Long-term climatology is essential to documenting the dust trend
and its response to climate variability. We have reconstructed long-term dust
climatology in the western United States, based on a comprehensive dust
identification method and continuous aerosol observations from the
Interagency Monitoring of Protected Visual Environments (IMPROVE) network.
We report here direct evidence of rapid intensification of dust storm activity
over American deserts in the past decades (1988-2011), in contrast to
reported decreasing trends in Asia and Africa. The frequency of windblown
dust storms has increased 240% from 1990s to 2000s. This dust trend is
associated with large-scale variations of sea surface temperature in the Pacific
Ocean, with the strongest correlation with the Pacific Decadal Oscillation. We
further investigate the relationship between dust and Valley fever, a fast-rising
infectious disease caused by inhaling soil-dwelling fungus (Coccidioides immitis
and C. posadasii) in the southwestern United States. The frequency of dust
storms is found to be correlated with Valley fever incidences, with a coefficient
(r) comparable to or stronger than that with other factors believed to control
the disease in two endemic centers (Maricopa and Pima County, Arizona).

Plain Language Summary

Computer models predict that as the Earth warms, the Southwest United
States will become drier. In the already arid Southwest, this means more dust
storms and even potential environmental catastrophes such as desertification
and another “Dust Bowl.” Using a newly reconstructed data record, we found
that indeed this region is seeing more dust storms in the past decades. There
was a 240% increase in the number of large dust storms between 1990s and
2000s. The sharp increase of dust storms is likely driven by tiny changes of sea
surface temperature in the northern Pacific Ocean. In the Southwest
frequented by dust storms, the infection rate of Valley fever has mysteriously
gone up more than 800% from 2000 to 2011. Little is known about what drives
the fast rise, although a number of factors are found moderately correlated to
the outbreaks. In two endemic centers, dust storms are found to better
correlated with the disease than any other known controlling factor. This work
implied a potential teleconnection between large-scale climate variations and
infectious disease in sensitive regions, although future work is needed to
confirm the linkages.
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PROJECT WORKFLOW

1. OBTAIN ORCID iD

. https://orcid.org/
2. OBTAIN A DATA MANAGEMENT CHECKLIST

. https://www.usgs.gov/products/data-and-tools/data-management/data-management-plans
3. HAVE A MEETING
4. DISCUSS LICENCE ISSUES

5. EXECUTE


https://orcid.org/
https://www.usgs.gov/products/data-and-tools/data-management/data-management-plans

F.A.l.R. DATA MANAGEMENT FOR OPEN SOURCE

What, where, and how are you going to put stuff?

DATA FORMAT DATA REPOSITORIES
Geospacial Zenodo
GML, GeoTIFF, DBF Figshare
Mendelay
Text OSF

geojson, csv

https://zenodo.org/record/39467204# YFsu-g9KhjV
https://fairsharing.org/collection/GeneralRepositoryComparison

Sustainable Digital File Formats from
the Library of Congress
https://www.loc.gov/preservation/dig
ital/formats/fdd/descriptions.shtml

USGS

Data dictionary

https://pubs.usgs.gov/of/2003/0f03-001/htmldocs/datadict.htm
Metadata Wizard
https://www.usgs.gov/software/metadata-wizard-20



https://www.loc.gov/preservation/digital/formats/fdd/descriptions.shtml
https://www.loc.gov/preservation/digital/formats/fdd/descriptions.shtml
https://zenodo.org/record/3946720#.YFsu-q9KhjV
https://fairsharing.org/collection/GeneralRepositoryComparison
https://pubs.usgs.gov/of/2003/of03-001/htmldocs/datadict.htm
https://www.usgs.gov/software/metadata-wizard-20

F.A.l.R. DATA MANAGEMENT FOR OPEN SOURCE

What, where, and how are you going to put stuff?

AVAILABLE METADATA
USGS

Data dictionary
https://pubs.usgs.gov/of/2003/0f03-001/htmldocs/datadict.htm
Metadata Wizard
https://www.usgs.gov/software/metadata-wizard-20
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Dataset

GeolJSON vs CSV

386 lines of sample data containing: Locations (Logitude, Latitude in WGS84 datum), Images, Penetrometer
readings, Shot measurements, Notes, and Particle size measurements (Weighted averages)

Form
Data Size

Hierarchial

Extensions

Scalability

____ JGewsON v

Java Script Object Notation Comma Separated Values
525KB 114 KB

Data has a hierarchy that can use dictionaries and Not able to show Hierarchy
lists while using python or QGIS

.geojson or .geojson-Id .CSV Or .geocsv

Very Scalable No support for Scalability

Other formats can be found from the Open Geospatial Consortium (OGC)
https://www.ogc.org/docs/is



https://www.ogc.org/docs/is

@) geojsonio

¢« > c

Apps @ SavetoRefWorks  Bookmarks [l Lordsburg [l GeoReferance

Save New Share

Wilderness

Roostercomb

€

Cavot Rd

L=l o Satellite OSM

& geojson.io/#

A

eta

Peloncillo Mountains
Wilderness Study Area

Steins Peak

B ExtraJunk

GeolJSON vs CSV

= z
Steins Mountain
Road Forks
e Steins
v
a McGhee Wells
Bobcat Hill

Blue Mountain

I AUTOCAD QUICK LL...

Goat Camp Rd @

B Scholarships Fiber-Optic Networ...

Q

+

7

[0} L

Gary H st
= 9 Ll
v

o
s
5
<
‘3101
[ 2mi |

About (@#43pbox ® OpenStreetMap

% Avisos clasificados... B Lordsberg

UTEP Research Clou... [} Fall 2018

</> JSON B8 Table ? Help

"FeatureCollection”,

“properties":
"Fid": 1,
"BOX_NUMBER": 2018080600,
2018-08
EN": "12:01:00",
32.24259,
"LONGITUDE": -108.94446,
A "SB1",

null,

null,

: null,
: null,
: null,
: null,
: null,
: null,
: null,

": 0.167916,
0.635653,

1 1354

EAR THE TRAFFIC SIGN (LORDSBERG 16 DEM

* B g

» Reading list

anon | login

~
o

https:

eojson.io



https://geojson.io/

LINKED DATA

The term “Linked Data” refers to a set of best practices for publishing and connecting
structured data on the Web. These best practices have been adopted by an increasing
number of data providers over the last three years, leading to the creation of a global
data space containing billions of assertions— the Web of Data.

Bizer, C., Heath, T., & Berners-Lee, T. (2009). Linked Data - The Story So Far. Int. J. Semantic Web Inf. Syst., 5, 1-22.
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