


UVER DESGRIPTION

Along with the plentiful harvest of crops in North America, one of the gifts of autumn is
the gorgeous palette of colors created by the chemical transition and fall of leaves from
deciduous trees. It is an aesthetic wonder from the ground, from the mountaintop, and
from satellites.

The folded mountains of central Pennsylvania were past peak leaf-peeping but still
colorful when the Operational Land Imager (OLI) on the Landsat 8 satellite passed over
on November 9, 2020. The natural-color images above show the hilly region around
State College, Pennsylvania; the one below shows the same scene overlaid on a digital
elevation model to highlight the topography of the area.

The region of rolling hills and valleys is part of a geologic formation known as the Valley
and Ridge Province that stretches from New York to Alabama. These prominent folds of
rock were mostly raised up during several plate tectonic collisions and mountain-build-
ing episodes in the Ordovician Period and later in the creation of Pangea—when what is
now North America was connected with Africa in a supercontinent. Those events creat-
ed the long chain of the Appalachians, one of the oldest mountain ranges in the world.
The Appalachians once stood as tall at the Rockies and Alps, but hundreds of millions of
years of erosion have worn them down.

The close-up and oblique satellite views capture Mount Nittany, State College, and
University Park, home of The Pennsylvania State University. The mascot of the university
and several other groups in the area is the Nittany Lion, a localized name for the
now-extinct eastern cougar.

The river valleys between and beside these mountains are quite popular with fishermen.
Spring Creek is considered one of Pennsylvania’s best trout fisheries and is a popular
destination for fly fishing. Fishermans Paradise was the first special regulation area for
trout in the United States, and Penn State was the first university in America to offer
credited courses in fly fishing.

To see the images in detail, visit https://landsat.visibleearth.nasa.gov/view.
php?id=147580.

NASA Earth Observatory images by Joshua Stevens, using Landsat data from the U.S.
Geological Survey and data from NASA/METI/AIST/Japan Space Systems, and the U.S./
Japan ASTER Science Team. Story by Joshua Stevens and Michael Carlowicz.
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21 SIP-Based Inversion Model of Mining-Induced 3D Deformation
Fuquan Tang, Jingcai Huang, Longkai Dong, Pengfei Li, and Zhaocun Yan

Underground mining causes many forms of surface deformation, including vertical subsidence
as well as strike and dip horizontal displacement. Differential interferometric synthetic-
aperture radar (D-InSAR) has become a widely applied technique for precise and detailed
mapping of the Earth’s surface deformation caused by underground mining. However, the
technology can only detect a one-dimensional displacement in the satellite’s line of sight. To
address this deficiency, we propose an improved three-dimensional displacement inversion
model based on symmetry characteristics (imDIMSC) of a mining subsidence basin by the
stacking technology of multiple single-track InSAR pairs.

33 Building Extraction from Lidar Data Using Statistical Methods
Haval Abdul-Jabbar Sadeq

In this article, a straightforward, intuitive method for lidar data classification and building
extraction, based on statistical analysis, is presented. The classification of the point cloud into
ground and nonground is begun by individually testing each point within the point cloud using
the statistical mean height.

43 Georeferencing with Self-Calibration for Airborne Full-
Waveform Lidar Data Using Digital Elevation Model

Qinghua Liand Jie Shan

Precise georeferencing of airborne full-waveform lidar is a complex process. On one hand,

no ground control points are visible due to heavy canopy. While on the other hand, precise
georeferencing relies on ground control. The mathematical framework minimizes the
difference between the lidar DEM and the reference DEM. Our solution consists of two steps:
initial optimization to find reliable ground points through iterative filtering and georeferencing,
and fine optimization to achieve precise georeferencing and lidar system calibration.

53 An Improved Approach Based on Terrain-

Dependent Mathematical Models for

Georeferencing Pushbroom Satellite Images

Behrooz Moradi, Mohammad Javad Valadan Zoej, and Sayad Yaghoobi

Recently, linear features in remotely sensed imagery have gained much attention because

of their unique characteristics compared to other control features. For georeferencing
high-resolution satellite images, the observations in the mathematical equations (slope and
y-intercept) of the corresponding control lines in the two spaces are considered the same
based on recent studies. However, the use of such assumptions causes error and reduces the
accuracy of registration. The aim of this article is to present a methodology based on a quasi-
observation assumption in the mathematical equations in the process of georeferencing.

61 Dynamic Spatial Fusion of Cloud Vertical Phase
from CALIPSO and CloudSat Satellite Data
Zhenting Chen, Junfeng Wang, Dongyang Gao, Bing Xu, Wenjie Yu, and Min Yang

Cloud phase is a core parameter of inversion of cloud characteristics. The accuracy of cloud
phase affects the results of cloud optical and microphysical characteristics. In this article, the
cloud vertical phase (CVP) products of CALIPSO and CloudSat satellites is obtained. Then a
dynamic spatial fusion algorithm for the fusion of the two products is put forward. A series of
spatial optimal CVP fusion rules is presented for dual-source data, and CVP fusion is realize
using these rules.
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Voluminous (3 pounds; 8.5 x 11 inches) but handy, this
remote sensing textbook provides a comprehensive and a
didactic snapshot of the state-of-the-practice. This work is
the result of a drastic update necessary to create this new
edition - which as expected covers a broad range of top-
ics, and systematically addresses the fundamentals of the
underlying sciences and technologies, while maintaining
a constant focus on specific and well-illustrated real-world
applications.

This is the fourth edition of the book, and twenty-three
years have elapsed since its last edition. A brief memorial
in remembrance of the book’s first author, Dr. Floyd F. Sa-
bins, Jr., appears at the beginning. The authors embarked
on a substantial and successful effort to cover all the devel-
opments in the science, technology, and art of remote sens-
ing that happened in the last quarter-century. Thus, the
book has six new chapters, and more than half of its 500
figures and color plates are new. A few examples of current
topics of remote sensing applications incorporated in this
work are the monitoring of the effects of climate change
(Chapter 16), the processing of sensor data from unmanned
aerial systems (Chapter 8), and the emergence of new lidar
technologies (Chapter 7).

The book sports a clear exposition without any noticeable
typographic errors or grammatical issues. It is divided into
seventeen chapters: Chapter 1—Introduction to Concepts
and Systems; Chapter 2—Aerial and Satellite Photographs;
Chapter 3—Landsat Images,; Chapter 4—Multispectral
satellites; Chapter 5—Thermal Infrared Images; Chapter
6—Radar Images, Chapter 7—Digital Elevation Models and
Lidar,; Chapter 8—Drones and Manned Aircraft Imaging;
Chapter 9—Digital Image Processing, Chapter 10—Geo-
graphic Information Systems, Chapter 11—Environment;
Chapter 12—Renewable Resources; Chapter 13—Nonrenew-
able Resources; Chapter 14—Land Use/Land Cover; Chap-
ter 15—Natural Hazards; Chapter 16—Climate Change;
and Chapter 17—Other Applications. Fifty-five full-color
plates cover sixteen pages inserted between Chapter 10 and
Chapter 11; black-and-white figures are distributed within
each chapter, throughout the book. Each chapter includes
a section with questions and a reasonable and manageable
number of references, available to the reader’s further
exploration. An extensive glossary is provided at the end of
the book, appearing before the index.

Being earth sciences (i.e. geology) at the heart of the
authors’ background, it should not surprise us that the
book draws rather strongly from their combined wealth of
professional career experiences on the use of remote sens-
ing in geology. This is noticeable particularly in the longest
chapters of the book; Chapter 6 (Radar Images), Chapter 13
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(GIS, RS, Lidar), Adjunct Assistant Professor, Dept. of
Plant and Soil Sciences - University of Kentucky.

(Nonrenewable resources), and Chapter 15 (Natural Haz-
ards), all of which span about forty pages each, in contrast
with the median chapter length of twenty-eight pages. In
fact, the land use/land cover chapter (Chapter 14) is one of
the shortest ones at eighteen pages long. Appendix A pro-
vides the reader with a brief primer on the basic principles
of geology with a focus on remote sensing. Hence, while it is
unavoidable to encounter examples of use cases that have a
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geological slant throughout the book, this should in no way
be considered a flaw or a deterrent to its use.

The authors present the reader with a good education-
al tool, developing the topics in such a way to whet one’s
appetite for deeper knowledge. It is innovative in that the
examples of applications are obviously derived from proj-
ects. This fresh, project-centric feel is contextualized as the
locations of examples of use cases illustrated throughout
the book are shown in maps on Appendix B. The material
lends itself to be organized in the fashion of a story map,
thus offering the opportunity to contribute to the integra-
tion of GIS and remote sensing as part of the curriculum.
Abundant, on-line companion materials are made available
to support the docent planning to utilize this textbook in
his/her classes. Appendix C in the book informs the read-
er of the Remote Sensing Digital Database. In addition to
that resource, a Digital Image Processing Lab Manual, and
Introductory and Instructional Videos and Answer Keys can
be found at: http://waveland.com/Sabins-Ellis.

Possibly, this textbook could be used in more than one
introductory course in remote sensing at the college or
university level— with the caveat that the eBook version
may be more manageable than the printed one. Its use
may have to be complemented and/or expanded with more
subject-specific materials, particularly if the emphasis on
geology is found to be sidetracking or distracting. Alterna-
tively, when in the library of a professional, this book can
be a valuable resource to be used in outreach to, and profes-
sional development of practitioners in either the geospatial
domain or other fields.
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