
Introduction

GIS for Science: A Framework and a Process—Jack Dangermond and Dawn J. Wright, Esri
Introduction by the Editors—Dawn J. Wright and Christian Harder, Esri
Reflections on a Blue Marble: An Astronaut’s View—Kathryn Sullivan (ret.), NOAA

Part 1: How Earth Works

Global Ecosystem Mapping—Roger Sayre, US Geological Survey
Using advanced geospatial technology, a team of public- and private-sector scientists have created a high-
resolution, standardized, and data-derived map of the world’s ecosystems—a global dataset useful for studying 
the impacts of climate change, as well as the economic and noneconomic value these ecosystems provide.

What Lies Beneath—Daniel Coe, Washington Geological Survey
For scientists studying landslides and other natural hazards in the geologically active state of Washington, 
lidar imagery has become an invaluable new data resource that enables one to literally see Earth’s surface, 
even in places where trees and vegetation obscure the landscape.

The Anatomy of Supervolcanoes—Melanie Brandmeier, Esri Germany
Working in the shadows of some of the most remote volcanic regions on the planet, geologists use geostatistical 
analysis to reveal the space-time patterns of volcanic super-eruption in the Central Andes of South America.

Predicting Global Seagrass Habitats—Orhun Aydin and Kevin A. Butler, Esri
Using machine-learning techniques to study a mostly hidden but environmentally crucial marine resource, 
scientists are building geographically linked models that show where seagrasses are expected to flourish under 
differing ocean conditions.

Part 2: How Earth Looks

Extreme Heat Events in a Changing Climate—Olga Wilhelmi and Jennifer Boehnert, NCAR
Extreme heat is a major public health concern, and in response, scientists are using GIS to aid public officials 
in monitoring the frequency and intensity of forthcoming extreme heat events.

Finding a Way Home—Lauren Griffin and Este Geraghty, Esri
This chapter presents a glimpse into the homelessness crisis taking place across America and describes how 
GIS can help cities, agencies, and spatial analysts understand, prevent, and manage this human dilemma.

Restoring Coastal Marine Habitats—Zach Ferdaña, Laura Flessner, Matt Silveira, and Morgan Chow,  
The Nature Conservancy; Tom Brouwer, FloodTags; and Omar Abou-Samra, American Red Cross
Mapping the bond between people and nature, scientists are using geospatial technologies to build coastal 
resilience by addressing rising sea levels and other impacts of climate change. 

Modeling Bird Responses to Climate Change—Molly Bennet, with Brooke Bateman, David Curson,  
Gary Langham, Curtis Smalling, Lotem Taylor, Chad Wilsey, and Joanna Wu, National Audubon Society
Using geospatial analysis and mapping tools, a century-old conservation group is targeting which habitats will 
be most critical for birds in a warmer world, telling stories with maps to show bird lovers just what is at stake 
and how they can help protect the places that birds and people need to thrive.
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Part 3: How We Look at Earth

Mapping Ancient Landscapes—Jason Ur and Jeffrey Blossom, Harvard University
Racing against the clock as development encroaches on important Kurdish heritage sites, a team of landscape 
archaeologists deploys drones and comparative image analysis to capture previously undetected ancient settlements.

Identifying the Natural Efficient Frontier—Jeff Allenby, Chesapeake Conservancy; and Lucas Joppa and  
Nebojsa Jojic, Microsoft Research
To improve conservation efforts across the entire US, scientists are leveraging artificial intelligence and satellite imagery 
within GIS across large landscapes to find the very best places for restoration.

Part 4: Training Future Generations of Scientists

A Glacier in Retreat—Jacki Klancher, Todd Guenther, and Darran Wells, Central Wyoming College
Wyoming is the third-most glaciated state in the United States after Alaska and Washington. The quest to measure the 
extent of ice retreat and predict the implications of losing the state’s 80-plus glaciers has led a multidisciplinary research 
team to the Dinwoody Glacier at the base of Gannett Peak—Wyoming’s tallest mountain.

Panamapping: GIS for Conservation Science—Dan Klooster, David Smith, Nathan Strout, University of Redlands; 
Experience Mamoní; and Fundación Geoversity
Geographic information system (GIS) technology supports conservation goals in Panama by revealing how physical 
features of the landscape interact with current and historical human uses of the land, allowing conservation managers 
to visualize and communicate processes of forest change, locate critical areas, and plan conservation activities. 

Part 5: Technology Showcase

Emergence of the Geospatial Cloud 
Equal Earth Projection
Science of the Hex
Modeling the Footprint of Human Settlement
Modeling Green Infrastructure
Jupyter™ Notebook Analysis
3D Empirical Bayesian Kriging
National Water Model
A High-Resolution Martian Database
Sentinel-2 Imagery Viewer
The Power of Storytelling for Science

142

140

166

182

180

200

214

216
218
221
222
224
226
228
230
233
234
236

00FrontMatter.indd   7 5/9/19   1:18 PM




