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Esri View of Science

Increasing fundamental
scientific understanding

How the Earth works.

Promoting
economic vitality
How the Earth
should look.
Protecting life
and property

Enabling stewardship
of the environment

Societal drivers of science are key.

At Esri we are concerned not only with supporting basic and applied science,
but recognize that there are many major themes of compelling interest to
society that will drive scientific research for the next two decades.

Four of these are [on the slide]. And thus we view science as helping us to
understand much more than soley “how the Earth works” but ...

How the Earth works... (process)
How the Earth should look... (design)
How we should look AT the Earth... (data)



215t Century “Geoawareness, Geoenablement”
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“Teaching geography in the 21st Century includes working with mobile and
online mapping tools, in addition to traditional focuses such as physical and
cultural geography, fieldwork, and understanding landscapes”



Citizen
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_J Storytelling

Kerski (2015) Geography Compass

Five converging global trends that present geography with new global
opportunities.



The Stool of Geoliteracy

Karski (2015)
wa ' Geography Compass

For Citizen science - lllustration of why phenomena can be understood

more completely WHEN it is mapped.
Geoliteracy can be conceptualized as being supported by content knowledge,

skills, and the geographic perspective (or spatial thinking)



doc.arcgis.com/en/collector

Collector for ArcGIS

Now to review several citizen science data collection methods supported by
Esri technology
Method 1 — Collector for ArcGIS



Utility and ease of use of the app spans, all the way from projects for local
children in US neighborhoods



GIS Helps Farmers
See the Big Picture

4Vincent Makyl (rght), a local

GIS specialist,
a rural community near Llongwe, halawi

A nonprefit organization in Malawi uses
GIS to apply sustainable farming practices
that canimprove crop yields for smaltholder
farm in this southeast African country.
Tha inland nation of Malawi is a small
country but is densely populated. Neady

S data on 2 tablat with the chiefof

80 percent of its people are smallholder

| analysis for climate-smart agriculture

www.esri.com/esri-news/arcuser/fall-2014

limited resources, farmers are generally able
to produce anly enaugh to adequately foed
their families.

‘Farmers' limited capacity for taking on
risk, coupled with limited access to sustain-
able technologies and financial services,
furthar reinforces low agricultnesl pro-
ductivity. These limitations prodace a yield
gap—the diffarence between potential and
realized yields in the same geographic area.
Depletion of soil nutrients, loss of trees, and
cther enviranmental impacts on agriculture
can exacerbate risks o future food produc-
tion. Hawever, there is potential to reversa
these trends and improve sconomic and en-
vitonmental conditions in the country.

Agricultural production is directly linked
to the wall-being of people and the enviroa-
ment in smallhclder farming communities
in Maluwi. Rising rural populations in areas
with a fived amount of cultivat able land are
placing unpracedanted pressure on environ-
mental resources and ecosystem services
and making i more difficult for farmers to
derive theic livelihoods from the land. To
produce the greatest economic and social

efit ~

furmers. On average, farms in sub-Sah
Africa ara already the smallest in the world.
Malawi's farms averaging fewer than two
hactares, are primarily planted with maize,
and are dependsnt on rainfall. Given thess

simultansously address amvironmental im-

pacts and agricultural productivity,
Nonprofit  crganizations  ara  heav-

ily involved in the mission to increass fod

To local community projects in developing countries




(2)

GeoForm suiLDER #

GeoForm is a configurable template for form-based data editing of a Feature Service. This
application allows users to enter data through a form instead of a map’s pop-up while leveraging the
power of the Web Map and editable Feature Services. Use the following steps to customize and
deploy your GeoForm.

saes0Varizon 7 9:28 PM & 1 20% D

Select Form Fields

Here you can select which fields will be visible to your GeoForm audience, edit the Labels they will see, and add
a short Description to help with data entry.

« Field Label Help Text (optional Hint (optional Display As
R ] e e =

t ¥ UseCase Audience Radic

t @ Email Email Email
i + @ URL GeoForm Link Text

1 Rating Rating

t ¥ Comments Comments Texta

«rrevicss [[ENEY

Citizen science data collection methods
Method 2 — Geoform template — easier form-based data editing of a
Feature Service in an AGOL web map



(2) http://youtube.com/watch?v=C6dNfeQkTGo

Collecting Data with Esri ArcGIS Online Editable Feature Services

geographyuberalles

] D Subscribe 733 views

Citizen science data collection methods
Method 2 — Joseph Kerski video
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Community Street Light Coverage:
Safety and Security

Esri T3G Institute

Could spend lots of time showing many maps resulting from data collection
efforts. This is just one, collected by students — simple analysis via buffering of
points to show light cast by a single street light and hence what areas of a
neighborhood are the darkest and potentially most dangerous

83 T3G educators collected 2,000 points in 90 minutes using the
Collector app
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Once upon a time...

“People are moved by emotion. The best way to emotionally connect
other people to our agenda begins with “Once upon a time...”
Science backs up the long-held belief that story is the most powerful means of
communicating a message. Over the last several decades psychology has
begun a serious study of how story affects the human mind. Results
repeatedly show that our attitudes, fears, hopes, and values are strongly
influenced by story. In fact, fiction seems to be more effective at changing
beliefs than writing that is specifically designed to persuade through argument
and evidence.”
http://www.fastcocreate.com/1680581/why-storytelling-is-the-ultimate-
weapon
Scientists are often encouraged not to publish their work until it constitutes a
complete story.
Why not combine BOTH, especially to take advantage of the power of maps and
geography to educate, inform, and inspire people to action as well?
Story maps is about using maps in new and innovative ways to get people
excited and involved in the world.
Thanks to continuing changes in the Internet, cloud computing, mobile and
tablet platforms, and to constant improvements in the software itself, we can
now put the power of GIS into the hands of managers, CEOs, reporters,
school kids—even policy makers.
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Story Maps APPS GALLERY COLLECTIONS SUPPORT

storymaps.arcgis.com sin-
Use Story"Maps to Inform and e
Inspire Your Audience

Story maps combine interactive maps and multimedia content

into elegant user experiences. They make it easy for you to
harness the power of maps to tell your stories.

WHAT'S A STORY MAP? ¥ FOLLOW

Featured Story Maps

Get ideas for your own story maps from these examples created by a growing community of authors. View more story maps in our Gallery.

Flying Over Fifteen Gethic The Changing Face of Africa The Nature Conservancy: A Tour of World Ecosystems
Cathedrals Salmon Conservation

© il ==

= : ! N‘ il “M
LRI
Map Journal 20150107 Forbes: The Worid Almanac The Werld of Supertall THE CITIES REPORT
of Weaith Buildi Es
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(3) storymaps.arcgis.com

Lia Al

Poverty affects bill
globe. On a daily ba
tandard health, education, an:
andards. Because of this
stood and appro
multidimensional issue.

Through the

interactive maps, we'll take a look a

method of measuring global poverty. This
the Multidimensional

beautiful. To understand
nowledge. To act upon creates

-Rodel Natividad Casio

man” hv Alexev Klemenriev

Example of a compelling story map made by professional cartographers...

{sseseccscry
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(3) storymaps.arcgis.com

Astorymap ' ¥
Catélogo de Colectivas de Arte Indigena de la Cuenca del Rio Caura - Venezuela ¢

Obras de arte en tojidos con fibras naturales, evaluadas por un jurado Indigena YE'KWANA, segin sus atributos estéticos tradicionales. *

AGOANS

LAl +
=

Obras Promiadas Obras de Uso Obras de Uso Obras Docorativas  Obras Decorativas  Obras Decorativas  Ressha fotografica
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But anyone can put together a great story map. This one by a user: “Collective
catalog of indigenous art in the Caura River Basin of Venezuela”



(3) storymaps.arcgis.com

Map Matrix: Explore interactive web maps on ArcGIS Online Astorymap § [¥

ArcGIS Online features thousands of Intelligent web maps that have been created and shared by users across the globe. This gallery
presents a small sampling.

& esri
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Great variety of map styles and apps with which to make them
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Snap2Map View More by This Developer
By ESRI

Open iTunes to buy and download apps App Store on iTunes
Description

What's New in Version 1.3

iPhone Screenshot

nap2Map € Cancel Add Details

Palm Springs storymap

Compatibility: Require

Sterymap from iPhone

Customer Ratings

Current Versior
#e ek ded 5 Rating
]

More iPhone Apps by
ESRI
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(3a) esriurl.com/ocnstories

September 28th Towing trip (The Envir

/A

Conclusion to the
Towing at Rainbow
Harbour

L.
Condusion to the Towir!
Rainbow Harbour |

Made by high school students from photos taken in the field. They could have used
Snap2Map
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(3b) crowdsource.storymaps.esri.com

@esri  Share Your View!

Lishon ¥
& = Athens
Algiers Tunis

Conakry, Conakry, Guinea

Conaley

lamako
Kano
¥ Our classroom
Conakry
ycée Albert Camus, Conakry, Guinea
Lagos
Abidjan Accra
Yaounde
Kinshaza
Luanda
(= 1
Leatiet | g, NAVTEQ, DeLorme

A new story map app in development focusing only on photos



Geography Compass 91 (2015): 14-26, 10.1111/gec3.12193

Geography Compass, 9(1), 2015

Geo-awareness, Geo-enablement, Geotechnologies, Citizen
Science, and Storytelling: Geography on the World Stage

Joseph J. Kerski*
Education Manager, Esni, 1 International Court, Broomfield, Colorado USA

Abstract

Five converging global trends — geo-awareness, geo-enablement, geotechnologies, citizen science, and
storytelling— have the potential to offer geography a world audience — attention from education and
society that may be unprecedented in the history of the discipline. Issues central to geography are now
part of the global consciousness. Everyday objects are rapidly becoming locatable, and thus able to be
monitored and mapped. Many tools and data sets that were formerly used and examined only by
geographers and other earth and environmental scientists are now in the hands of the general public.
Citizens outside academia are becoming involved in contributing data to the scientific community.
Multimedia and cloud-based Geographic Information Systems (GIS) have greatly multplied the
attraction that maps have had for centunes to tell stories. But despite these trends bringing opportunity
to geography, i geoliteracy becoming increasingly valued? How can educators, researchers, and
practitioners seize the opportunity that these trends seem to present to actively promote geographic
content knowledge, skills, and perspectves throughout education and society?

Now | would like to share some recent papers that have just come out, which
hopefully can inform our discussion of citizen science and indigenous
knowledge



Esri Insider Esri visions, strategic initiatives, and trending topics WRSS20  mAWm10

http://shar.es/1okg4l

Geoenabling Citizen Science
by Joseph Karski an June 4, 2014 o [Wiwest) 107 [

Every issue from poliution to habitat to biodiversity and beyond has a geographic component, and
thus can be studied in the field. Because the world is rapidly changing, and because large
organizations have out back on many of their fieid staffs, much of the critically needed field data
can and should come from citizen scientists.

What is “citizen science"?

“Citizen science is scientific research conducted, in whole or in part, by amateur or

nonprofessional Scientists, often by crowdSourcing and crowdfunding. ™

~Wikipedia
Consider the major enviranmental issues of our 21! Century world: Coastal erosion, air, soil, and
water pollution, urbanization, desertification, habitat loss, invasive species, and deforestation, just
to name a few. Each of these issues occurs somewhere, and ofien in muitiple locations and at
multiple scales. For example, climate change is a giobal phenomenon that also impacts local
weather and crop yields. Each phenomenen exhibits a spatial pattern in its source and in its
diffusion. Each affects multiple facets of the human and physical environment. Therefore, the

is key to ling those issues, and cilizen science initiatives provide

data that can be used within a GIS environment. In such an environment, multiple variables can
be displayed and analyzed as map and image layers, at multiple scales, in two dimensions and In
three dimensions.

Sign in

Search this blog

Industry Focus B
Storyteling with Maps D
Technoiogy 2

Vision £

Meet Our Bloggers

Jack Dangermond
Es5 Prasident

Bern Szukalski
Ex1 Product Manager and Technical
Evangeist

Andrew Turner
CTO, Esd R&D Center, Washington, D.C,

Brent Roderick
Gata Marketing Manager

Bill Meehan
Director, Uity Soivtions

Esn Crief Szientist

i3
E Dawn Wright

‘What do you want to discuss next?

21



Crowd science user contribution patterns and

their implications

Henry Sauermann®' and Chiara Franzoni®

“Georgia Institute of Technology, Scheller College of Business, Atlanta, GA 30308; and Politecnico di Milano, School of Management, Milan 20133, Italy

Edited by Adrian E. Raftery, University of Washington, Seattle, WA, and approved December 11, 2014 (received for review May 13, 2014)

Scientific research performed with the invol of the broad

public (the crowd) attracts increasing attention from scientists and
policy makers. A key premise is that project organizers may be
able to draw on underused human resources to advance research
at relatively low cost. Despite a g ing of

systematic research on the effort contributions volunteers are
willing to make to crowd science projects is lacking. Analyzing
data on seven different projects, we quantify the financial value
volunteers can bring by comparing their unpaid contributions with
counterfactual costs in traditional or online labor markets. The
volume of total contributions is sub i Ithough some
projects are much more successful in attracting effort than others.
Moreover, contributions received by projects are very uneven
across time—a tendency toward dedining activity is interrupted
by spikes typically resulting from outreach efforts or media atten-
tion. Analyzing user-level data, we find that most contributors
participate only once and with little effort, leaving a relatively
small share of users who return responsible for most of the work.

to ly rare skills and knowledge, including those that are
not typically part of scientific training (10). Fourth, projects that
require creative ideas and novel approaches typically benefit
from rich and diverse knowledge inputs (13), and involving a
larger crowd of individuals with diverse competences and expe-
riences is more likely to provide access to such inputs. Fifth,
crowd science projects can involve contributors across time and
geographic space, allowing them to increase coverage that is
particularly important for observational studies (14). Finally,
in addition to potential impacts on productivity, involving the
general public in research may also yield benefits for science
education and advocacy (1, 15, 16).

In light of these potential benefits, crowd science is receiving
increasing attention within and outside the scientific community.
For example, the National Institutes of Health (NIH) is discus-
sing the creation of a common fund program for citizen science
(17), and the US Federal Government highlights the crowd-
sourcing of science as a key element in its Open Government

Kerski (2015) Geography Compass
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Taylor & Francis
Taylor & Francis Group

Books Journals eProducts Info & Help

84 Research and Fieldwork in

RESEARCH

AND FIFLD Development
By Daniel Hammett, Chasca Twyman, Mark Graham

Routledge — 2015 - 336 pages

e e-Inspection Copy

www.tandf.net/books/details/9780415829571

Description m Author Bio Subjects

Part One: Planning Research 1. Introduction 2. The Contested Terrain of Development
Fieldwork 3. The Lone Wolf and the Pack: Entering the Field Alone and in Groups 4. Ethics in
Development Fieldwork 5. Risk and Fieldwork 6. Integrating Methods Part Two: Collecting
and Analysing Data 7. Interviews and Focus Groups 8. Ethnography and Participant
Observation 9. Participatory Methods 10. Archives, Documentary and Visual Data 11.
Quantitative Methods and Survey Data 12. Big Data and Social Media 13. Locational/Spatial
Data Part Three: Presenting and Writing Up Research 14. Visualising Data 15. Writing for
Different Audiences 16. Knowledge Exchange and Research Methods

An Esri colleague on our Nonprofit and Global Organizations team, Charles
Brigham, wrote a citizen-science focused chapter in this book on the use of
crowdsourced data and big data in INTERNATIONAL development research,
including ethnography and political geography, particularly in subSaharan
Afirca



AVAAAS

www.aaas.org/program/| geospatlal-technologles-a nd-human-rights-project

NEWS JOURNALS FORMEMBERS CAREERS PROGRAMS GIVING EVENTS ABOUT SEARCH Q

Geospatial Technologies and Human Rights Project

Focuses on the applications of geospatial technologies to human rights issues and determines how these

technologies can be used by human rights organizations, courts, and commissions.

¥y f

PROJECTS CASE STUDIES TECHNOLOGIES

Report Documents Extensive Looting
at Syrian Historical Sites

Documenting Human Rights Abuses
With Technology

Satellite Analysis Reveals Damage to
Syrian World Heritage Sites

17 December 2014 12 December 2014 18 September 2014

Esri’s Charles Brigham is also involved in this AAAS program that we all might
want to connect with and track, if not doing so already.
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Other Strategic Initiatives

Big Data
Open Source

- Geoportal Server, ArcGIS Editor for Open

StreetMap, Flex Viewer
- acquired geolQ, new Development Center
- Blog posts: bit.ly/O4hLXL , blog.geoig.com
- Blog post: bit.ly/RV2JDO
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