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After more than 15 years of research and writing, the Landsat Legacy 
Project Team published, in collaboration with the American Society 
for Photogrammetry and Remote Sensing (ASPRS), a seminal work on 
the nearly half-century of monitoring the Earth’s lands with Landsat. 
Born of technologies that evolved from the Second World War, 
Landsat not only pioneered global land monitoring but in the process 
drove innovation in digital imaging technologies and encouraged 
development of global imagery archives. Access to this imagery led 
to early breakthroughs in natural resources assessments, particularly 
for agriculture, forestry, and geology. The technical Landsat remote 
sensing revolution was not simple or straightforward. Early conflicts 
between civilian and defense satellite remote sensing users gave 
way to disagreements over whether the Landsat system should 
be a public service or a private enterprise. The failed attempts 
to privatize Landsat nearly led to its demise. Only the combined 
engagement of civilian and defense organizations ultimately saved 
this pioneer satellite land monitoring program. With the emergence 
of 21st century Earth system science research, the full value of the 
Landsat concept and its continuous 45-year global archive has 
been recognized and embraced. Discussion of Landsat’s future 
continues but its heritage will not be forgotten. 

The pioneering satellite system’s vital history is captured in this 
notable volume on Landsat’s Enduring Legacy.  

Landsat Legacy Project Team
Samuel N. Goward
Darrel L. Williams
Terry Arvidson
Laura E. P. Rocchio
James R. Irons
Carol A. Russell
Shaida S. Johnston

Landsat’s Enduring Legacy
Hardback. 2017,  ISBN 1-57083-101-7   
Student  $36*
Member  $48*
Non-member  $60*

* Plus shipping

LANDSAT’S ENDURING LEGACY

Pioneering Global Land Observations from Space

Landsat Legacy Project Team

Landsat’s Enduring LEgacy
Pioneering global land observations from sPace

Order online at 
www.asprs.org/landsat
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INDUSTRYNEWSTo have your press release published in PE&RS, 
contact Rae Kelley, rkelley@asprs.org.

ANNOUNCEMENTS

URISA’s Vanguard Cabinet is pleased to announce the 
results of the 2022 Student and Young Professional Digital 
Competition. Eligible participants were currently enrolled 
in a college or university, a recent graduate, or a young or 
emerging geospatial professional with fewer than five years 
of experience. The competition was limited to projects that 
utilize web and mobile platforms, such as ArcGIS Online, 
Tableau, Mapbox, or Power BI. Projects showcased the 
visualization functions of these platforms while also demon-
strating knowledge and proficiency in spatial analytics, 
cartographic design, and/or geospatial techniques. 

The five finalists selected to present and the titles of their 
presentations were as follows:

 y Naomi Yates, USA/California, Shasta College: “The Cali-
fornia Water Crisis”

 y Ronney Phillips, University of North Texas, USA/Texas: 
“Building a Low-Cost Air Quality Sensor Network”

 y Yashi Doshi, CEPT University, Gujarat, India: “A Study 
Of Installing EV Charging Station In Gandhinagar”

 y Ishita Singh, CEPT University, Gujarat, India: “Smart 
Urban Water Supply System”

 y Vinaya Thakur, CEPT University, Ahmedabad India: 
“Solar Power….Brightening Up Your World”

All presenters were awarded a complimentary one-year 
URISA membership.

The top three projects were presented by Naomi Yates, Ishita 
Singh, and Vinaya Thakur. These three individuals will 
receive a complimentary registration to GIS-Pro 2022 in 
Boise, Idaho; a $500 stipend for travel; and the opportunity 
to present their work live during the Lightning Talks session 
at the conference.

The full recording of the competition can be viewed at this 
link: https://youtu.be/bqxM_4WZRDw.

The Vanguard Cabinet appreciates the time, effort, and 
contribution to the geospatial field made by all competition 
participants. We enthusiastically look forward to following 
their careers!

The Vanguard Cabinet (VC) is an advisory board made up 
of passionate, young (35 years of age or younger) geospa-
tial professionals who strive to engage young practitioners, 
increase their numbers in the organization, and better 
understand the concerns facing these future leaders of the 

geospatial community. The VC’s mission is to collaborate 
with URISA’s Board of Directors and URISA committees 
in creating and promoting programs and policies of benefit 
to young professionals and to enhance overall innovation, 
collaboration, networking, and professional development 
opportunities.

 ¼½¼½ 

UP42 is collaborating with Trimble to offer automated Trim-
ble® eCognition® software object-based image analysis and 
change detection solution. The unique, object-based image 
analysis technology within Trimble eCognition dramatically 
enhances the accuracy and quality of information extracted 
from geospatial data. This enables eCognition developers to 
become UP42 partners, create enriched processing capa-
bilities, and commercialize their algorithms on the UP42 
marketplace.

These extensive capabilities allow UP42 partners to extract 
accurate geospatial information for a wide range of applica-
tions, from forestry and land cover sustainability mapping to 
utility transmission vegetation management and temporal 
analysis.

“Collaborating with Trimble is a win-win scenario for UP42 
and eCognition developers,” said UP42 CEO Sean Wiid. 
“UP42 partners can leverage eCognition to create automated 
solutions that extract fully quantified insights from imag-
ery—and then affordably scale them to commercial opera-
tions with our cloud infrastructure.”

For current eCognition developers, Wiid explained, “UP42 
makes available dozens of machine learning algorithms and 
a diverse selection of geospatial data on a single platform, 
where they can be integrated and exploited with flexible 
workflow capabilities. UP42 encourages these developers 
to take advantage of a new revenue channel by showcasing 
their analytics products on our marketplace.”

“The addition of Trimble eCognition to the UP42 platform 
combines scalable infrastructure, Earth observation data 
and automated extraction technology to quickly transform 
data into valued information,” said Tim Lemmon, Marketing 
Director for Trimble Geospatial. 

For more information on accessing eCognition via UP42, 
please visit contact us at partnerships@up42.com.

EVENTS

Accessing and Analyzing Air Quality Data from Geostation-
ary Satellites October 11, 18, & 25, 2022 10:00-12:00 EDT 
(UTC-4) This will be a three-part webinar series in partner-
ship with the National Oceanic and Atmospheric Adminis-

tration (NOAA) and the National Institute Of Environmental 
Research (NIER, South Korea) on air quality (AQ) data anal-
ysis from geostationary satellites. The webinar series will a) 
provide an overview of geostationary capabilities for monitor-

 
 

 

    

 

mailto:rkelley@asprs.org
https://www.urisa.org/vanguardcabinet
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INDUSTRYNEWS
ing air quality around the world; b) introduce geostationary 
aerosol datasets from GOES-East, GOES-West, Himawari 8, 
and the Geostationary Environment Monitoring Spectrome-
ter (GEMS); and 3) present data access and python tools to 
read and analyze the datasets. ARSET empowers the global 
community through remote sensing training. appliedscienc-
es.nasa.gov/arset 

Part 1: Geostationary AQ Observations and AQ Prod-
ucts from Himawari 

 y Introduction to air quality observations from geostation-
ary satellites 

 y Differences and similarities between LEO and GEO 
observations 

 y GOES & Himawari true color images and loops - World-
view Exercise 

 y Tour of P-Tree visualization tool for Himawari-8 data 
 y Future AQ GEO missions 
 y Introduction to the Tropospheric Emissions: Monitoring 
of Pollution (TEMPO) Mission 

Part 2: AQ Products from GOES 
 y Introduction to NOAA’s GEO aerosol products - algo-
rithms & validation 

 y Dataset details (files, frequency, parameters), access 
from NOAA’s GOES-R archive on AWS S3 

 y Python Jupyter notebooks to read, map, and extract 
aerosol datasets 

 y Tour of NOAA Aerosol Watch website 

Part 3: AQ Products from GEMS 
 y Introduction to the GEMS mission 
 y GEMS AQ datasets - algorithms & validation 
 y GEMS AQ data access 
 y Python Jupyter notebooks exercise to read, map, and 
analyze GEMS data

Visit appliedsciences.nasa.gov/arset for more information on 
this and other ARSET training events. 

 ¼½¼½ 

URISA, in partnership with the Northwest GIS User Group, 
is pleased to offer comprehensive pre-conference training and 
workshops during GIS-Pro 2022, taking place October 2-6, 2022.

Consider these outstanding opportunities to learn on Sunday 
and Monday, October 2-3:

Sunday, October 2, 2022
NWGIS Training:

 y Introduction to Python Programming (Half-Day)
 y Taking Initiative with ArcGIS Hub (Half-Day) 
 y Getting Started with ArcGIS Arcade (Full-Day)
 y Exploring ArcGIS Pro (Half-Day) 
 y Introduction to ArcGIS Pro Python Tools and Processes 
Development (Half-Day)

Monday, October 3, 2022
NWGIS Training:

 y Introduction To Experience Builder (Half-Day)
 y Getting Started with the ArcGIS API for Python (Half-
Day) 

 y Getting Started with the ArcGIS API for javascript 4.x 
(Full-Day)

 y ArcGIS Apps for the Field (Half-Day) 
 y Automating Map Production with Map Series and Py-
thon in ArcGIS Pro (Half-Day)

URISA Certified Workshops:
 y Emergency Preparedness for GIS (Half-Day)
 y An Overview of Open-Source GIS Software (Full-Day)
 y Geospatial Maturity Models (Full-Day)
 y GIS Program Management (Full-Day)
 y Making Sense out of Social Indices (Full-Day)
 y Preparing for GISP Certification (Full-Day)
 y Building Community Using Geospatial Tools (Half-Day)

Take some time to learn more about subject matter experts 
who are instructing and the detailed learning outcomes for 
each workshop and course. One full-day or half-day URISA 
Certified Workshop is included with full conference regis-
tration. Some of the NWGIS training courses require an 
additional fee, which are significantly discounted from a 
normal stand-alone course. Detailed descriptions are posted 
in the online conference program here: https://gispro2022.
sched.com/ 

Attendance at all courses and workshops, in addition to the 
conference, earns ample GISP Education Points. 

CALENDAR

• 23 September, ASPRS GeoByte — Allen Coral Atlas: A New Technology for Coral Reef Conservation. For more 
information, visit https://www.asprs.org/geobytes.html.

• 2-6 October, GIS-PRO 2022, Boise, Idaho. For more information, visit https://www.urisa.org/gis-pro.

• 23-27 October, Pecora 22, Denver, Colorado. For more information, visit https://pecora22.org/.

• 31 October - 4 November, URISA GIS Leadership Academy, Santa Rosa, California. For more information, visit www.
urisa.org/education-events/urisa-gis-leadership-academy/.

• 2-4 November, AutoCarto 2022— Ethics in Mapping: Integrity, Inclusion, and Empathy, Redlands, California. For 
more information, visit https://cartogis.org/autocarto/autocarto-2022/.

https://www.nwgis.org/
https://www.urisa.org/gis-pro
https://gispro2022.sched.com/
https://gispro2022.sched.com/
https://www.urisa.org/gis-pro
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563 Impact of Spatial Configuration of Urban Green Space and Urban 
Impervious Surface on Land Surface Temperature: A Multi-Grid Perspective
Ya Zhang, Zhenfeng Shao, Xiao Huang, Xiaoxiao Feng, Zifan Zhou, and Yong Li

Urbanization process has a huge impact on vegetation dynamics in urban ecosystems. Ecosystem 
services provided by urban green space have been increasingly incorporated into city-level 
measures to address climate change. Understanding the relationship between urban green space 
(UGS) and urban impervious surface (UIS) as well as land surface temperature (LST) is crucial 
to the understanding of urban spatial morphology. To better understand the impact of different 
spatial configurations on the urban heat island effect at different scales, this article constructed 
the spatial configuration of UIS and UGS on four grids of different scales and explored their 
relationship with LST in seasonal changes. 

573 Long-Term Changes of Land Use and Land Cover in the Yangtze River 
Basin from 1990–2020 Landsat Data
Junyuan Yao and Shuanggen Jin

Economic development and climate change drive the land use and land cover (LULC) change 
globally. Annual robust maps of LULC are critical for studying climate change and land–climate 
interaction. However, the current existing methods for optimizing and expanding the publicly 
available China land cover data set (CLCD) are limited. In this article, 30-m annual LULC 
changes are obtained from 1990 to 2020 in the Yangtze River basin (YRB). The results show 
an overall accuracy rate of 82.66% and better performances on Geo-Wiki test samples when 
compared to similar products.

583 A Boundary-Based Ground-Point Filtering Method for Photogrammetric 
Point-Cloud Data
Seyed Mohammad Ayazi and Mohammad SaadatSeresht

Ground-point filtering from point-cloud data is an important process in remote sensing and the 
photogrammetric map-production line, especially in generating digital elevation models from 
airborne lidar and aerial photogrammetric point-cloud data. In this article, a new and simple 
boundary-based method is proposed for ground-point filtering from the photogrammetric point-
cloud data.

593 Deep Learning–Based Monitoring Sustainable Decision Support 
System for Energy Building to Smart Cities with Remote Sensing 
Techniques
Wang Yue, Changgang Yu, A. Antonidoss, and Anbarasan M

In modern society, energy conservation is an important consideration for sustainability. The 
availability of energy-efficient infrastructures and utilities depend on the sustainability of 
smart cities. The big streaming data generated and collected by smart building devices and 
systems contain useful information that needs to be used to make timely action and better 
decisions. The ultimate objective of these procedures is to enhance the city’s sustainability and 
livability. In this article, a deep learning–based sustainable decision support system (DLSDSS) 
has been proposed for energy building in smart cities. This study proposes the integration of 
the Internet of Things into smart buildings for energy management, utilizing deep learning 
methods for sensor information decision making. Building a socially advanced environment 
aims to enhance city services and urban administration for residents in smart cities using 
remote sensing techniques. 

603 Transformer for the Building Segmentation of Urban Remote Sensing
Heqing Zhang, Zhenxin Wang, Jun-feng Song, and Xueyan Li

The automatic extraction of urban buildings based on remote sensing images is important for 
urban dynamic monitoring, planning, and management. The deep learning has significantly 
helped improve the accuracy of building extraction. Most remote sensing image segmentation 
methods are based on convolution neural networks, which comprise encoding and decoding 
structures. However, the convolution operation cannot learn the remote spatial correlation. 
Herein we propose the Shift Window Attention of building SWAB-net based on the 
transformer model to solve the semantic segmentation of building objects.
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In satellite images of central Uzbekistan, a large circular cavity stands out 
amidst fields of sand and dusty plains. It is Muruntau gold mine, one of the 
world’s largest sources of gold.

On July 22, 2022, the Operational Land Imager (OLI) on Landsat 8 acquired this 
natural-color image of the mine. Hundreds of trucks and a conveyer system are 
used to transport ore to nearby processing facilities. Workers then use a process 
called heap leaching to extract gold and other precious metals.

The mine taps into the Muruntau gold deposit, thought to be one of the largest 
single gold deposits on Earth. The deposit was discovered in 1958, and mining 
began in 1967. The pit is now 3.5 kilometers (1.8 miles) wide and 600 meters 
(2,000 feet) deep. In 2021, the mine produced as much as 3 million ounces 
(85,000 kilograms) of gold.

According to geologists, gold is near the surface in this area due to a chain of 
events that spanned many millions of years. Among them: the closure of an 
ancient ocean, a period of mountain building, intrusions of granite and water 
into key rock formations, and the onset of movement along nearby faults.

Astronomers are investigating how gold ended up on our planet in the first 
place. While nuclear fusion within the Sun can synthesize many elements, the 
process does not produce enough energy to create heavy elements like gold. 
Some astronomers think that collisions between neutron stars and supernova 
explosions may have provided that energy.

Any gold on the planet early in Earth’s history would have sunk toward the core, 
but intense bombardment by meteorites about 4 billion years ago probably 
stirred things up and pushed small amounts of the metal into the mantle and 
toward the surface. By one estimate, gold makes up only 0.000004 percent 
of Earth’s crust. About 80 percent of known gold reserves have already been 
mined.

To see the entire image, visit https://landsat.visibleearth.nasa.gov/view.
php?id=150159.

NASA Earth Observatory image by Joshua Stevens, using Landsat data from the 
U.S. Geological Survey. Story by Adam Voiland.

www.facebook.com/ASPRS.org
www.twitter.com/ASPRSorg
www.youtube.com/user/ASPRS
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GIS &Tips     Tricks By

“Which way is up?” may sound like a really simple question 
to digital cartographers.  Of course “up”, in our typical Amer-
ican/European culture, on a map is “North”. However, as was 
pointed out by Kelsey Leonard (Esri, ArcNews: Winter 2021), 
when the indigenous people around the Great Lakes made 
their highly detailed maps, “up” was the direction that the 
sun rose; East to us digital map makers!  Then even when 
“up” is “North”, the question arises… which North?  We 
frequently forget that North has three separate and distinct 
meanings and directions.

1. Celestial North (aka “True North”):  The north (and 
south) celestial pole(s) is/are the (two) point(s) in the 
sky where Earth’s axis 
of rotation, indefinitely 
extended, intersects the 
celestial sphere.  That is, 
North is defined by the ex-
tension of the Earth’s axis 
of rotation. These points 
shift with the “wobble” 
or axial precession of the 
Earth’s spin axis every 
26,000 years, 

2. Magnetic North (aka “Compass North”):  This is a point 
on the surface of the Earth’s Northern Hemisphere 
at which the planet’s magnetic field points vertically 
downward.  This point is constantly “wandering” as the 
Earth’s rotation and core move, and

3. Grid North:  This “North” refers to a navigational (sur-
vey) term describing the direction northwards along 
the “grid lines” of a map projection (a whole other 
topic).  This “North” is neither Celestial North nor Mag-
netic North, but may align with either or neither.

In most GIS Programs (Esri, GlobalMapper, QGIS) the 
North Arrow is connected to the map layout.  If the map 
layout is rotated, the arrow follows.  TIP:  Did you know that 
you can rotate the entire layout?  In an ArcGIS Pro Layout 
Window, all you need to do is click on any of the handles, 
move off it a little bit to see the rotate icon and move the en-
tire dataframe.   In a Map Window, it is even easier, simply 
use the “a” key to rotate the frame clockwise, and the “d” key 
to rotate it counter-clockwise.

Inserting a North Arrow is a fairly simple and straightfor-
ward task in GIS mapping programs.  It usually just involves 
finding the Insert North Arrow icon, selecting your favorite 
arrow (or rosette) from a dropdown choice or list, then resiz-
ing/repositioning the selected style and you’re done!  Or are 
you? Which “North” is it when you put a “North Arrow” onto 
a map?

Here is an example in ArcGIS Pro (v2.92) on how to control 
and specify the North Arrow.

Step 1.  Insert a North Arrow:  From the Insert Tab on the 
Ribbon select New North Arrow

Step 2.  Select the style 
from the dropdown choic-
es, click and drag/size a 
box on the layout for the 
arrow.  Using the graphic 
handles on the display 
box, move/resize the 
North Arrow as needed.

Now comes the fun part…

Which Way is “Up”?

Al Karlin, Ph.D. CMS-L, GISP 

Photogrammetric Engineering & Remote Sensing
Vol. 88, No. 9, September 2022, pp. 553-554.

0099-1112/22/553-554
© 2022 American Society for Photogrammetry

and Remote Sensing
doi: 10.14358/PERS.88.9.553

Figure 1.  The Project Tab on the Ribbon when a Layout is active.

Figure 2.  A North Arrow showing 
graphic handles as displayed after 
selected from the optional arrows and 
the graphic box was dragged on the 
Layout.
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Step 3.  With the North Arrow selected, on the North Arrow 
Tab on the Ribbon (which you will see once you inset a North 
Arrow), select the “Design” tab:

Figure 3.  The Design Tab on the North Arrow Tab 
appears when the North Arrow is selected.

Step 4.  On the Design Tab, select the “North” that you want 
for your map.  The Default is Celestial (True) North with a 
Calibration Angle of “0”.  Remember… never just accept the 
defaults without knowing what it is.

Figure 4.  The North Arrow Design tab 
showing the user-selected options.

The dropdown arrow (next to True North) will let you select 
Magnetic (as below) and/or Map (Grid North) and calculates 
a calibration angle, that in the case of Magnetic North shows 
the magnetic declination (deviation) from Celestial (True) 
North, and you will see the North Arrow rotate to that posi-
tion, in this case, -7.03 degrees (counterclockwise) from “up”.

Figure 5.  The North Arrow Design Tab after selecting “Magnetic North” 
and the results showing the rotated North Arrow.

Note: The Calculated Angle value shows the rotation angle 
of the north arrow based on the orientation and calibration 
angles.  This value cannot be edited by the user.  

Of course, if you change the North Arrow to Magnetic North 
(or Grid North), you should put a note on the map that 
“North” is Magnetic (or Grid) North), as well as, indicating 
that declination angle.

There are multiple ways that you can indicate north on your 
maps, but it is always a good idea to tell your users which 
North you are displaying on the map and which way is “up”.

Send your questions, comments, and tips to GISTT@ASPRS.org.

Al Karlin, Ph.D., CMS-L, GISP is with Dewberry’s Geospa-
tial and Technology Services group in Tampa, FL.  As a 
senior geospatial scientist, Al works with all aspects of Lidar, 
remote sensing, photogrammetry, and GIS-related projects.  
He also teaches beginning map making at the University of 
Tampa.

MANUAL OF REMOTE SENSING
Fourth Edition

edited by: Stanley A. Morain,
Michael S. Renslow and Amelia M. Budge

The 4th Edition of the Manual of Remote Sensing!
The Manual of Remote Sensing, 4th Ed. (MRS-4) is an “enhanced” electronic 
publication available online from ASPRS. This edition expands its scope from 
previous editions, focusing on new and updated material since the turn of the 
21st Century. Stanley Morain (Editor-in-Chief), and co-editors Michael Renslow 
and Amelia Budge have compiled material provided by numerous contribu-
tors who are experts in various aspects of remote sensing technologies, data 
preservation practices, data access mechanisms, data processing and model-
ing techniques, societal benefits, and legal aspects such as space policies and 
space law. These topics are organized into nine chapters. MRS4 is unique from 
previous editions in that it is a “living” document that can be updated easily in 
years to come as new technologies and practices evolve. It also is designed to 

include animated illustrations and videos to further enhance the reader’s experience.

MRS-4 is available to ASPRS Members as a member benefit or can be purchased
by non-members. To access MRS-4, visit https://my.asprs.org/mrs4. 

ASPRS MEMBER BENEFIT!
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by Clifford J. Mugnier, CP, CMS, FASPRS

During the early part of the 15th century, 
the Mossi horsemen of Ghana invaded the 
area and established a long-lived empire. 

The Mossi maintained a cavalry that successfully 
defended its West African territory from hostile 
Muslim neighbors, and as a result the former 
Upper Volta is not predominately Muslim. The 
French came to the area in the late 19th century, 
established a protectorate (1895-1897), and 
later partitioned former areas of the empire to 
Mali, Niger and Côte d’Ivoire. Local natives of 
Upper Volta were “blackbirded” to work on the 
French plantations of Côte d’Ivoire in the south. 
For approximately 60 years, the French favored 
the Côte d’Ivoire at the expense of Upper Volta. 
Independence from France came in 1960, and a 
military coup in 1966 was the first of two decades 
of coups that culminated in Captain Thomas 
Sankara taking control and changing the name 
of the country to Burkina Faso which means 
“country of the incorruptibles” (Lonely Planet, 
www.lonelyplanet.com).

Landlocked Burkina Faso is bordered by Benin (306 km), 
Ghana (548 km), Côte d’Ivoire (584 km), Mali (1,000 km), 
Niger (628), and Togo (126 km). Slightly larger than Colo-
rado, the lowest point is the Mouhoun (Black Volta) River 
(200 m), and the highest point is Tena Kourou (749 m). The 
terrain is mostly flat to dissected, undulating plains with hills 
in the west and southeast (CIA Factbook). The major cities 
are the capital Ouagadougou (Ouaga), and Bobo-Dioulasso.

The French Institut Géographique National (IGN) had the 
initial mapping and geodetic responsibility, and shared 
that with the Annexe de l’Institut Géographique National 
á Dakar when the federation of the eight territories con-
stituting French West Africa came into being in 1904. At 

the time, the IGN Annex, Dakar was known as the Service 
Géographique de l’Afrique Occidentale Française – SGAOF. 
The IGN later established a network of 200 “Astro” stations 
(astronomic positions) after 1950 that initially served as the 
basic control of French West Africa at the scale of 1:100,000 
for Burkina Faso. The reference ellipsoid was the Clarke 
1880 (IGN) where: a = 6,378,249.2 m, b = 6,356,515.0 m, and 
computed 1/f = 293.4660208, the projection and grid is the 
Universal Transverse Mercator (UTM). These compilations 
were also used to make maps at smaller scales. Earlier map-
ping of portions of Burkina Faso were compiled by SGAOF 
from 1923 at a scale of 1:200,000, entitled Carte de l’Afrique 
de l’Ouest au 200.000e. Pre-1952 sheets were compiled from 
ground surveys or trimetrogon photography; remaining 
sheets from aerial photography and astronomic control. 
Final sheets were checked and contoured in the field. Relief 

The Grids & Datums column has completed an exploration of 
every country on the Earth. For those who did not get to enjoy 
this world tour the first time, PE&RS is reprinting prior articles 
from the column. This month’s article on Burkina Faso was 
originally printed in 2005 but contains updates to their coordi-
nate system since then.

BURKINA FASO

Photogrammetric Engineering & Remote Sensing
Vol. 88, No. 9, September 2022, pp. 555-556.
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© 2022 American Society for Photogrammetry

and Remote Sensing
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was indicated by contours at 40- or 50-meter intervals with 
some supplementary relief portrayed by escarpment, cliff, 
rock outcrop, sand, and sand dune symbols. Post-1952 sheets 
were cast on the UTM Grid, Zones 30 and 31 (U.S. Army 
TM-5-248, Foreign Maps). In 1950, the SGAOF performed 
the classical triangulation of the capital city, Ouagadougou.

In 1958, the French IGN and the SGAOF established 54 
stations throughout the country by classical triangulation. 
In 1960, IGN and the U.S. Army Map Service established 46 
stations along the 12th parallel. This triangulation through-
out Africa was along the 12th parallel and it started at the 
origin of the Blue Nile Datum of 1958 in Egypt, at station 
Adindan where: Φo = 22º 10´ 07.1098˝ N and Λo = 31º 29´ 
21.6079˝ East of Greenwich, deflection of the vertical: ξ = 
+2.38˝, η = –2.51˝. As I stated in my column on Ethiopia 
(PE&RS, March 2003), “Adindan” is the name of the origin 
point and it is not the name of the datum; an almost uni-
versal mistake found in reference works including the DMA/
NIMA/NGA TR 8350.2. 

In 1979, a Doppler satellite survey was undertaken through-
out Africa and included the observation of 16 stations in 
Burkina Faso. The survey was defined on the WGS72 Datum 
and final results were computed on the Clarke 1880 ellip-
soid for collocated points of the 1958 network of stations in 
Ouagadougou, apparently on the Blue Nile Datum of 1958. 
In 1997, 55 points were observed with GPS receivers by the 
Institut Géographique du Burkina (IGB) in cooperation with 
the government of Switzerland. Since 1998, this first-order 
network of GPS observations has been densified with 217 
additional points in the southwestern part of Burkina Faso. 
Thanks go to Alain Bagre in his report to the FIG for the 
details of the geodetic history of his country.

The NGA lists transformation parameters for the Blue Nile 
Datum of 1958 (Adindan) to WGS84 Datum based on a single 
point as: ∆a = –112.145 m, ∆f x 104 = –0.54750714, ∆X = –118 
m ±25 m, ∆Y = –14 m ±25 m, and ∆Z = +218 m ±25 m.

Burkina Faso Update
“Three weeks (GPS weeks 1653 to 1655, September 11 to 
October 1, 2011) of Burkina Faso CORS GPS and Glonass 
data have been processed together with 52 surrounding IGS 
stations by means of the Bernese GPS Software (version 5.0). 
The purpose is the determination of ITRF2008 coordinates 
for the nine Burkina Faso CORS. The average accuracy 
within ITRF2008 at observation epoch for the whole net-
work is estimated to be 5 mm in North, 6.3 mm in East, and 
about 12 mm in Up component. The Burkina Faso CORS 
network has a slightly better accuracy of approximately 5-6 
mm in both horizontal components and around 11 mm in up 
component. The internal accuracy of the Burkina Faso CORS 
network is 2-3 mm in horizontal components and around 5 
mm in up component.” 

https://www.academia.edu/4874865/ESTABLISHING_A_
LAND_POLICY_REFORM_AND_GPS_TECHNOLOGY_
IMPLEMENTATION_IN_BURKINA_FASO

In 2014, Aero Ashai Corporation completed a photogram-
metric mapping project in the northern area of Burkina Faso 
(Digital Topographic Mapping Project in Burkina Faso).

https://openjicareport.jica.go.jp 

The contents of this column reflect the views of the author, who is 
responsible for the facts and accuracy of the data presented herein. 
The contents do not necessarily reflect the official views or policies of 
the American Society for Photogrammetry and Remote Sensing and/
or the Louisiana State University Center for GeoInformatics (C4G).

This column was previously published in PE&RS.

Too young to drive the car? Perhaps!

But not too young to be curious about geospatial sciences.
The ASPRS Foundation was established to advance the understanding and use of spatial data for the 
betterment of humankind. The Foundation provides grants, scholarships, loans and other forms of aid to 
individuals or organizations pursuing knowledge of imaging and geospatial information science and 
technology, and their applications across the scientific, governmental, and commercial sectors.

Support the Foundation, because when he is ready so will we.

asprsfoundation.org/donate

https://www.academia.edu/4874865/ESTABLISHING_A_LAND_POLICY_REFORM_AND_GPS_TECHNOLOGY_IMPLEMENTATION_IN_BURKINA_FASO
https://www.academia.edu/4874865/ESTABLISHING_A_LAND_POLICY_REFORM_AND_GPS_TECHNOLOGY_IMPLEMENTATION_IN_BURKINA_FASO
https://www.academia.edu/4874865/ESTABLISHING_A_LAND_POLICY_REFORM_AND_GPS_TECHNOLOGY_IMPLEMENTATION_IN_BURKINA_FASO
https://openjicareport.jica.go.jp
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AN INTERVIEW WITH THE 2022-2023 ASPRS PRESIDENT

Recently we interviewed the current ASPRS president, Dr. 
Chris Parrish, about his experience in ASPRS and how 

our professional society contributes towards molding students’ 
career pathways. For the past eight years, Dr. Parrish works as 
an associate professor at Oregon State University. Previously, 
he served in the Remote Sensing Division of NOAA’s National 
Geodetic Survey (NGS). He is the 2022-2023 ASPRS President. He 
is also a dad to a fall 2021 U.S. Senate Page, Katherine Parrish and 
enjoys variety of outdoor activities.

In this interview we asked about his current position and experience gained by being a member with ASPRS, as well as cur-
rent challenges and the future of ASPRS. With a hope that students will gain directions for knowledgeable action, the inter-
view responses are compiled below.

“A to B” Annual Conference to Board President 
When asked about his first involvement with ASPRS, Dr. 
Parrish mentioned that he attended his first ASPRS Annual 
Conference in 2000 in Washington, D.C., and had the 
opportunity to meet and interact with a number of leaders 
in photogrammetry and remote sensing. He was interested 
in airborne lidar at that time, and, while those early lidar 
systems were very primitive compared to what we have 
today, he remembers being astonished by the speed at which 
high-accuracy topographic data could be collected. During his 
time at the ASPRS conference he was welcomed as family, 
and as a result he joined ASPRS right after the conference. 

Around that time, he had a meeting with the Director of 
NGS and shared his goals of carrying out cutting-edge 
research in the field of airborne lidar. Although it took nearly 
a decade, during this time he completed graduate programs 
at the University of Florida and the University of Wisconsin 
and gained experience in NGS’s Remote Sensing Division, he 
was eventually able to achieve those goals. He also became 
increasingly active in ASPRS, serving on the Potomac Region 
Board and helping organize the Potomac Region’s annual 
GeoTech Conference. 

Fast forward to 2014, he joined the faculty of Oregon State 
University and continued his active involvement in ASPRS. 
He served as Lidar Division Director from 2014-2016 and 
was elected Vice President in 2020. The way ASPRS elected 
officer positions work, the newly-elected VP automatically 
advances to the position of President-Elect after one year 
and then President the following year. He stepped into the 
position of ASPRS President at the ASPRS Annual Confer-
ence in Denver in February of this year.

Growth through ASPRS
Dr. Parrish also briefly discussed the role of ASPRS in his 
professional and personal life. He states that the greatest 
benefit of being an active member of ASPRS is developing 
a broad network of professional contacts, extending across 
government, academia, and industry. He has also benefited 
from attending outstanding technical presentations and 
panel discussions at our conferences and asking questions of 
the presenters and panelists. He shared that, at the current 
stage of his career, he is more interested in giving back to 
the society and profession than in personal benefit from his 
membership and finds it especially rewarding to work with 
groups such as the Student Advisory Council (SAC) and 
Early Career Professionals Council (ECPC).   
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I am Proud of
We asked Dr. Parrish about the accomplishments he is 
most proud of and he talked about working on new student 
chapters with Student Advisory Council (SAC). An especially 
meaningful effort over the past few months has been work-
ing with SAC Chair, Lauren McKinney-Wise, on streamlin-
ing the procedures for creating new student chapters. His 
hope is that by facilitating new student chapters, we will be 
able to introduce many more students from across a broad 
range of academic institutions to geospatial professions and 
also help ensure the future success of ASPRS and our field. 
The recently-formed ASPRS Diversity, Equity, and Inclusion 
(DEI) Committee, led by Amanda Aragón and Anne Hillyer, 
is another priority, and he is very glad to see the great 
momentum of this new committee. Additionally, he notes 
that our monthly ASPRS Brainstorming-to-action (BAM!) 
meetings have been a lot of fun, and he is very grateful 
for all the suggestions that have been put forward for new 
ASPRS initiatives!

Common Misconceptions
We wanted to know about his opinion on common miscon-
ceptions about volunteer positions at ASPRS and how can 
these misconceptions be addressed. Dr. Parrish responded 
by stating that a common misconception is that people often 
feel they need to wait until they have advanced to a certain 
stage in their career before running for office or holding a 
position in ASPRS. This is simply not true. He noted that 
there are many ways to get involved at any stage in your 
career, including while still a student. One fairly typical path 
in ASPRS—although by no means the only one—is to get 
started by volunteering at conferences and serving as an offi-
cer in a student chapter. Then become active in your Region 
and in the Early Career Professionals Council (ECPC), and 
then seek opportunities to become involved in ASPRS at the 
National level. 

Chris teaching a differential leveling lab in an undergraduate surveying 
class at Oregon State University. 

Chris leading a UAS in Transportation Workshop hosted at OSU and 
sponsored by PacTrans. 

“...the greatest benefit of being an active member of ASPRS is 
developing a broad network of professional contacts, extending 

across government, academia, and industry.” 
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Chris with his daughter Katherine on the Oregon coast north of Lincoln City.

My Inspiration
When asked about his inspiration he mentioned Bobbi 
Lenczowski. Bobbi’s career accomplishments are too numer-
ous to list, but she served as the ASPRS President from 
2012-2013, is an ASPRS Fellow, former Executive Director of 
AmericaView, a recipient of the President’s Award for Distin-
guished Federal Civilian Service, and is very active in K-12 
education outreach. What is especially impressive to him is 
how many current leaders in remote sensing and across the 
geospatial professions list Bobbi as a mentor and role model: 
“it’s sort of a Who’s Who list of our field!”

Evolution and Future Path
It was important to talk about the evolution within ASPRS 
and the direction of the professional society and field. Dr. 
Parrish’s response provided assurance that ASPRS has been 
evolving based on the needs of our field. Today, geospatial 
data is used in an ever-increasing number of applications, 
from autonomous cars to computer animation to accident 
site reconstruction, in addition to a wide range of scientific 
disciplines. Additionally, new technologies, such as UAS and 
lidar-equipped smartphones have led to a democratization 
of geospatial data collection. The increasing use of machine 
learning and artificial intelligence also opens up many new 
geospatial application areas. His hope is that, led by the SAC 
and ECPC, ASPRS will continue to broaden our membership 
and the range of disciplines we support, while also helping 
new members benefit from our standards, guidelines, and 
best practices.

If Students want to get Involved…
Dr. Parrish mentioned that ASPRS has recently started 
using the Higher Logic community management platform 
(https://community.asprs.org/home), and many volunteer 
opportunities will start to be advertised through Higher 
Logic Community Boards. He also suggested to reach out to 
ASPRS Division Directors, Council Chairs, Working Group 
Chairs, and Board officers to ask about opportunities to get 
involved.

The entire team of ASPRS SAC expresses their gratitude to 
Dr. Parrish for taking out time for this interview from his 
busy schedule. We learned a lot from his responses, and we 
hope this will be informative for our readers as well. 

“...by facilitating new student chapters, we will be able to 
introduce many more students from across a broad range of 

academic institutions to geospatial professions and also help 
ensure the future success of ASPRS and our field.”

https://community.asprs.org/home
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Journal Staff JOIN US IN WELCOMING ASPRS’ 
NEWEST SUSTAINING MEMBER, 
NEARMAP!

NEARMAP
10897 S River Front Parkway
Suite 150
South Jordan, Utah 84095
www.nearmap.com/us/en

“As Nearmap continues to grow and expand in the Public sector, embarking 
on a relationship with ASPRS just made sense”, said Shelly Carroll, 
General Manager of the Government vertical at Nearmap. “We’re looking 
forward to bringing our high resolution aerial imagery and data intelligence 
to the members of ASPRS and the broader Government community—
knowing that our world-leading capabilities and cost-effective solutions are 
helping to support a multitude of critical services.”

Nearmap provides easy, instant access to high resolution aerial imagery, 
city-scale 3D content, AI data sets, and geospatial tools. Using its own 
patented camera systems and processing software, Nearmap captures 
wide-scale urban areas in the United States, Canada, Australia, and New 
Zealand several times each year, making current content instantly 
available in the cloud via web app or API integration. Every day, Nearmap 
helps thousands of users conduct virtual site visits for deep, data-driven 
insights—enabling informed decisions, streamlined operations and better 
financial performance. Founded in Australia in 2007, Nearmap is one of the 
largest aerial survey companies in the world and is publicly listed on the 
Australian Securities Exchange (ASX:NEA).

NEW ASPRS MEMBERS
ASPRS would like to welcome the following new members!

Conor MacBain Church
Chazz Coleman

James Richard Charles Dalton
Jerry Goodwin

Victor King
Su Leone

Andrew Molchan
Kris Nehmer, PLS
Matthew Noland
Kevin Schmalz

Bechu Kumar Vinwar Yadav, Ph.D.

FOR MORE INFORMATION ON ASPRS MEMBERSHIP, VISIT 
HTTP://WWW.ASPRS.ORG/JOIN-NOW
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mailto:jshan@ecn.purdue.edu
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mailto:bookreview@asprs.org
mailto:Mapping_Matters@asprs.org
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ASPRS ANNOUNCES NEW SECTOR INSIGHT EDITORIAL TEAM!

ASPRS is pleased to announce SectorInsight’s new editorial team, Youssef O. 
Kaddoura, Bob Ryerson, and Hamdy Elsayed. 

Youssef O. Kaddoura Ph.D. is the Academic Program 
Specialist II in the Fort Lauderdale Research and Education 
Center at the University of Florida (UF). He graduated from 
the University of Florida with a doctoral degree in Geomatics 
Science. His research investigates establishing a reproduc-
ible methodology to georeference oblique tower-mounted 
(PhenoCam) images, through applying a multidisciplinary 
approach that encompasses the fields of photogrammetry, 
ecology, lidar, conventional surveying techniques and theo-
ries.  As a member of ASPRS, he served as a Board Member 
for the period of March 2020 till March 2021. He holds a 
MS in Computer Engineering from the University of Flor-
ida, which included deploying innovative use of technology 
towards enabling aging seniors to live independently for a 
longer period of time.  This work resulted in a US Patent 
titled “Remote surveillance and assisted care using a mobile 
communication device”, which served as a catalyst to further 
pursue remote sensing and photogrammetry. Previously, 
Youssef worked at Geospatial Consultancy Company, an 
ESRI partner in Abu Dhabi, United Arab Emirates.

Dr. Bob Ryerson, FASPRS, has been a senior scientist in 
government and has held senior executive positions in indus-
try and government. His interests are in environmental and 
natural resource applications of earth observation and the 
economic benefits of geospatial information to society, with 
special reference to poverty reduction in developing countries 
through achievement of sustainable development goals. He 
has also made contributions to education in Canada, the 
USA, Australia and India where he has been an adjunct pro-
fessor and served on various advisory and thesis committees.

Bob is a Fellow of ASPRS and has served as the Director of 
the Remote Sensing Applications Division of the ASPRS. He 
is also a Past-President of the Canadian Remote Sensing Soci-
ety. He has served on the Boards of a number of companies 
and an industry association as well as on the EO Program 
Board of ESA. He has worked in more than forty countries in 
Asia, South America, Africa, Europe and the Pacific. 

Bob has won the Canadian Remote Sensing Society’s Gold 
Medal, the Alan Gordon Memorial Award from the ASPRS 
for Outstanding Service over his career to Remote Sensing, 
the Roger F. Tomlinson Life-time Achievement Award in 
2020 and awards for outstanding contributions to the Public 
Service of Canada. Several examples of his scientific work 
have been featured in Canada’s National Museum of Science 
and Technology.

Hamdy Elsayed is a Research Scientist in Lidar Systems 
at Teledyne Geospatial and Ph.D. Candidate, Researcher, 
and Teaching Assistant, in Geomatics Engineering at 
Toronto Metropolitan University (TMU, formerly Ryerson 
University). Hamdy has been serving as a member of the 
board of directors of the Canadian Remote Sensing Society 
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Impact of Spatial Configuration of Urban Green 
Space and Urban Impervious Surface on Land 
Surface Temperature: A Multi-Grid Perspective

Ya Zhang, Zhenfeng Shao, Xiao Huang, Xiaoxiao Feng, Zifan Zhou, and Yong Li

Abstract
Urbanization process has a huge impact on vegetation dynamics in 
urban ecosystems. Ecosystem services provided by urban green space 
have been increasingly incorporated into city-level measures to ad-
dress climate change. Understanding the relationship between urban 
green space (UGS) and urban impervious surface (UIS) as well as land 
surface temperature (LST) is crucial to the understanding of urban 
spatial morphology. To better understand the impact of different spatial 
configurations on the urban heat island effect at different scales, this 
study constructed the spatial configuration of UIS and UGS on four 
grids of different scales and explored their relationship with LST in sea-
sonal changes. The results show that different indicators present sig-
nificant characteristic disparity under the four grid scales, compared 
with other scales, indicators have a relative stability correlation at 1 
km. In addition, trees and grass, as different urban green spaces, have 
notable negative effects on surface temperature. At grid 3 (G3) scale, 
grassland had a strong correlation with LST in aggregation index and 
landscape shape index, which were 0.473 and 0.648, suggesting that 
fine-scale planning is of great significance to alleviating the urban heat 
island effect. This study can assist in designing sustainable cities by 
providing insights into urban green space planning and management.

Introduction
Urban ecosystem is an essential component of the terrestrial ecosys-
tem, with a suite of services that include carbon sequestration, air 
quality improvement, storm-water attenuation, and energy conserva-
tion (Xu et al. 2020; Trlica et al. 2020). The progress of urbanization 
is speeding up, and the transformation between different types of land 
use has brought a huge impact on the environment (Zhuang et al. 2022; 
Shao et al. 2020). At the same time, it also modifies the growth pattern 
of vegetation, making it different from that in the rural. The notable 
changes in the underlying surface of the city, especially the increase in 
impervious surface, have led to many problems, such as the urban heat 
island effect (Jung et al. 2021; Shao et al. 2019). The change of imper-
vious surface can fundamentally modify the redistribution of precipita-
tion, thereby affecting the urban hydrological environment. The boost 
of urban population results in an increase in buildings, pavements, and 
roads while reducing green spaces and waterbody. The contradiction 
between urban development and urban ecology exists in a dynamic 
manner. Urban green space (UGS) serves as a main natural factor in the 
city, playing an important role in the cooling effect of a city (Bowler et 
al. 2010). The ecological effect of urban vegetation can alleviate many 
negative effects resulting from the urbanization process.

Although the development of cities has brought great convenience 
to people’s life and production, it also has an immeasurable impact on 
various natural resources and the ecological environment. Urbanization 
demands a rational use of urban land resources and the construction of 
sustainable development of the ecological environment. The coverage 
of UGS is an important indicator of natural elements on the surface, 
as well as a manifestation of urban ecological civilization (Zhang 
and Shao 2021). With rapid urbanization and changes in the environ-
ment, the distribution of urban green space and its functions are highly 
valued (Qian et al. 2019; Hu et al. 2021). In the process of urbaniza-
tion, attention needs to be paid to realize the sustainable development 
of urban and to design and build a more balanced urban ecological 
structure (Song et al. 2021).

Changes in land cover composition are a key consequence of 
urbanization, often increasing land surface temperature (LST). Thus, it 
is necessary to extract the distribution of UGS and monitor its dynam-
ics connection with the spatial structure of urban impervious surface 
(UIS) to minimize the impact of urban construction on the ecological 
environment, aiming to support sustainable urban development. Zheng 
et al. (2014) used a land cover map derived from high-resolution 
satellite data and ASTER LST data to investigate the effects of composi-
tion and spatial pattern of anthropogenic land cover characteristics 
on LST in Phoenix, Arizona. The results showed that random patterns 
on the paved surface increased nighttime LST compared to scattered. 
However, the warming effect was more pronounced when the paved 
surface was highly clustered. To monitor the spatial configuration 
in sampling units of different sizes, Zhou et al. (2017) conducted a 
comparative study on two cities with different climatic conditions, 
using various statistical methods to quantify and compare the relation-
ship between tree and LST. When the analysis unit is relatively small, 
the spatial autocorrelation may affect the relationship between the 
landscape indicators with LST, especially as the size of the analysis unit 
increases, the relationship between the spatial configuration measure-
ment and LST becomes stronger. Masoudi et al. (2021) evaluated the 
relationship between UGS patterns and UGS cooling effects under land 
use influence in 2005 and 2015. The results showed that over time, the 
size of land use increased and vegetation disappeared, resulting in an 
increase in LST. That is, land use not only affects the composition of 
UGS, but also affects their configuration and cooling effect.

Existing studies in urban ecological evaluation are generally con-
ducted from the perspective of landscape patterns. In landscape pattern 
analysis, the choice of spatial scale in a landscape is an important 
factor (Plowright et al. 2017; Yang et al. 2020; Xu et al. 2020). Studies 
have shown that the relationship differs at different scales between the 
types of urban land use and land surface temperature (Liu et al. 2021; 
Chen et al. 2020). Considering contributions from different types of 
features in land use classification, Zhang et al. (2020) used landscape-
level indicators based on area-weighted average to construct landscape 
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Long-Term Changes of Land Use and  
Land Cover in the Yangtze River Basin  

from 1990–2020 Landsat Data
Junyuan Yao and Shuanggen Jin

Abstract
Economic development and climate change drive the land use and land 
cover (LULC) change globally. Annual robust maps of LULC are critical 
for studying climate change and land–climate interaction. However, 
the current existing methods for optimizing and expanding the publicly 
available China land cover data set (CLCD) are limited. In this article, 
30-m annual LULC changes are obtained from 1990 to 2020 in the 
Yangtze River basin (YRB). The results show an overall accuracy rate 
of 82.66% and better performances on Geo-Wiki test samples when 
compared to similar products. Based on our 30-m annual LULC data 
set, the drastic LULC changes are found in YRB over a 30-year period, 
where impervious surface area more than tripled, cropland area 
decreased by 6.12%, and water area decreased by 6.09%. In addi-
tion, through the geographically and temporally weighted regression 
method, a fitting model with a goodness of fit of 0.91 well reveals 
that human activity plays a driving role in the LULC change of YRB.

Introduction
Land use and land cover (LULC) change has a close relationship with 
social and economic development, ecosystem carrying capacity, surface 
energy balance, and material circulation (Foley et al. 2005; Gibbard et 
al. 2005; Vorosmarty et al. 2010; Houghton et al. 2012; Haddeland et 
al. 2014; Findell et al. 2017). The Yangtze River basin (YRB) covers 
several major cities and nature reserves in China, which is of great 
importance in economic development and ecological conservation. 
Recently, there have been serious problems in YRB in terms of water 
environment pollution and ecological damage due to excessive recla-
mation and economic development (Yang et al. 2021a). Therefore, it is 
essential to map the LULC change in YRB to explore the processes and 
drivers within the basin over the past 30 years. Effective environmental 
governance and development planning depends heavily on accurate 
LULC products and effective quantitative analysis of LULC changes.

Remote sensing is the most efficient way to monitor large-scale 
LULC change. In recent years, the free access to a huge volume of 
remote sensing satellite data (e.g., AVHRR, MODIS, Landsat, and 
Sentinel-2) and high-performance cloud computing platforms such 
as Google Earth Engine (GEE) have greatly promoted large-scale 
and long-term remote sensing studies on LULC (Gorelick et al. 2017; 
Zhu et al. 2019). With the GEE platform, Qu et al. (2021) used the 
k-means method to optimize the sample quality and generated LULC 
products from 1992 to 2015 for three provinces in the Yangtze River 

delta region using the random forest (RF) classification method. Liu et 
al. (2020a) built a training sample based on OpenStreetMap data and 
used classifiers of RF and the classification and regression tree (CART) 
for LULC mapping in the middle YRB from 1987 to 2017. However, 
these works have built completely new training sample sets to train the 
classifiers, which was certainly a huge amount of work (Jin and Zhang 
2016). In addition, these results are difficult to apply directly in our 
region due to uncertain stability.

In addition, a number of open-access LULC data sets were used in 
YRB LULC change. Chen et al. (2020) used the LULC map data from 
the Resource and Environment Data Cloud Platform of the Chinese 
Academy of Sciences and reclassified it for the same 20 LULC cat-
egories as IGBP-MODIS to examine the influence of land urbanization 
on meteorology and air quality in the Yangtze River delta. Yang et al. 
(2021b) selected the MOD12Q1 data product from 2001 to 2018 with 
a spatial resolution of 500 m and reclassified the LULC maps into eight 
dominant categories to analyze the influence of LUCC on net primary 
production in YRB and its causes. However, the spatial resolution of 
1000 or 500 m is relatively coarse, which is not sufficient for fine-scale 
LULC monitoring due to the uncertainty inherent of coarse-resolution 
data (Sulla-Menashe et al. 2019). Recently, Landsat data, with their 
high resolution and long history, have been widely used in large-scale 
LULC mapping (Liu et al. 2020b). Leveraging the data and comput-
ing power of the GEE platform, many global land cover products have 
been released, such as FROM_GLC30 (finer-resolution observation and 
monitoring of global land cover) (Gong et al. 2013), GlobeLand30 
(global land cover mapping) (Chen et al. 2015), and GLC_FCS30 (global 
land cover product with fine classification system) (Zhang et al. 2021). 
Compared to these global LULC products, the China Land Cover 
Dataset (CLCD) (Yang and Huang 2021) provided longer-time-series 
and higher-precision-validated LULC in the China’s region for each 
year. Since its training samples are sufficient and reliable by combin-
ing stable samples extracted from China’s land use/cover data sets (Liu 
et al. 2014), the accuracy of CLCD reaches a high level by both visual 
interpretation sample and third-party sample accuracy tests.

Despite the high-accuracy performance of CLCD, there are still 
several problems when applying it to the YRB. Considerable siltation 
occurs in the middle YRB and results in riverbed uplift and mudflats in 
many places that are more pronounced after the numerous construction 
of dams and water diversion for agriculture in the upper YRB (Chen 
et al. 2001; Yang et al. 2015). Unfortunately, the LULC in these areas 
is mostly misclassified as impervious surfaces in the CLCD. Further, 
Dongting Lake, Poyang Lake, and Middle River Bay are important 
wetland distribution areas in YRB formed by sediment accumulation 
due to the action of water flow and indirect coverage by water in dif-
ferent hydrological periods (Yang et al. 2005; Yang et al. 2018). These 
were also not represented well in the CLCD, in large part because it 
used the 50th-percentile value of each spectral band as the basic data 
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A Boundary-Based Ground-Point Filtering Method 
for Photogrammetric Point-Cloud Data

Seyed Mohammad Ayazi and Mohammad SaadatSeresht

Abstract
Ground-point filtering from point-cloud data is an important process 
in remote sensing and the photogrammetric map-production line, es-
pecially in generating digital elevation models from airborne lidar and 
aerial photogrammetric point-cloud data. In this article, a new and 
simple boundary-based method is proposed for ground-point filtering 
from the photogrammetric point-cloud data. The proposed method uses 
the local height difference to extract the boundaries of objects. Then 
the extracted boundary points are traced to generate polygons around 
the borders of any objects on the ground. Finally, the points located 
inside these polygons, which are classified as non-ground points, 
are filtered. The experimental results on the photogrammetric point 
cloud show that the proposed method can adapt to complex environ-
ments. The total error of the proposed method is about 8.96%, which 
is promising in these challenging data sets. Moreover, the proposed 
method is compared with cloth simulation filtering, multi-scale cur-
vature classification, and gLiDAR methods and gives better results.

Introduction
Ground-point filtering is an important step for generating a digital 
elevation model from a point cloud. Having a digital elevation model 
is a prerequisite for many application, including urban planning, 3D 
change detection, land use classification, and object extraction (Shan 
and Toth 2018). Currently, lidar and optical images are mostly used to 
generate point clouds, which are called lidar and image-based point 
clouds, respectively. Usually, a lidar point cloud contains the first and 
last pulses with sharp discontinuities around the borders of 3D objects 
(Axelsson 2000). However, an image-based point cloud contains only 
a single response for each position, with a smoothing effect around the 
borders of 3D objects. Most existing point-cloud filtering methods are 
developed for lidar point clouds. However, there are a few methods 
focused on image-based point clouds (Serifoglu Yilmaz et al. 2018; 
Zeybek and Şanlıoğlu 2019).

The current ground-point cloud filtering methods can be divided 
into four categories: morphological filtering methods, surface-based 
methods, slope-based methods, and machine-learning methods. Each 
of them solves a specific point-cloud filtering challenge. These chal-
lenges include the study-area type (flat, relief, or mountainous), object 
size, the height difference, object type (constructed or natural), and 
point density (Shan and Toth 2018).

The first category is mathematical morphological filtering methods 
on a lidar point cloud (Chen et al. 2007; Li et al. 2013; Pingel et al. 
2013; Hui et al. 2016). The basic operations in these methods include 
opening, dilation, and erosion, or a combination of them. These meth-
ods can perfectly remove non-ground objects in flat areas, but they are 
sensitive to object size in relief or mountainous areas. Sometimes these 
methods remove small hills when the structure element selected is 
larger than the hill size. As an alternative to basic morphological meth-
ods, the geodesic dilation method (Arefi and Hahn 2005) can solve 
the problem of window size. Although geodesic dilation works well 

in lidar point clouds with all area types, it does not work well for non-
sharp 3D objects such as buildings and trees in photogrammetric point 
clouds. In addition, morphological filtering methods do not work well 
in photogrammetric point clouds from large forest areas. Particularly 
if these forest areas are located in mountainous areas, the ground-point 
filtering challenges are intensified.

An alternative approach for ground-point cloud filtering is surface-
based methods. These methods—such as the triangulated irregular 
network (TIN) model (Axelsson 2000; Shi et al. 2018), the active shape 
model (Elmqvist 2002), weighted iterative least-squares interpolation 
(Qin et al. 2017), thin plate spline (Cheng et al. 2019), and the cloth 
simulation model (W. Zhang et al. 2016)—extract the ground points 
by approximating the bare earth using a parametric surface. Generally, 
these methods select or extract ground seed points. Then these points 
are iteratively densified to generate a DEM, which gradually refines the 
ground surface by using a certain threshold. These methods depend 
on the size of the grid for selecting ground seed points and the angle 
thresholds for grouping other ground points. However, object size af-
fects the performance of these methods. In order to obtain the ground 
surface, the grid size used must be larger than the object size. Although 
surface-based methods are suitable for forest areas, they fail in photo-
grammetric point clouds due to the lack of last pulses for selecting the 
lowest pulses.

The second alternative solution for ground-point cloud filtering is 
slope-based methods (Vosselman 2000). For identifying ground points 
(low points) and non-ground points (high points), these methods use 
the local height differences of adjacent points. Accordingly, Sithole 
and Vosselman (2001) improved them by applying a certain threshold 
for terrain slopes. In addition, Meng et al. (2009) used a slope-based 
method for selecting adjacent points by selecting the direction of the 
scanning. These methods do not work well with low-density point 
clouds, smooth objects, or steep terrains.

Another alternative approach for separating non-ground points from 
ground points is the application of machine learning. Support vector 
machines, random forests, and artificial neural networks have been 
used for this task (Chehata et al. 2009; Niemeyer et al. 2012; J. Zhang 
et al. 2013). Recently, deep-learning methods have been developed for 
point-cloud filtering (Hu and Yuan 2016; Gevaert et al. 2018; Rizaldy 
et al. 2018; Jin et al. 2020). Although these machine-learning methods 
have good outcomes in lidar point clouds, they are not generalizable 
for photogrammetric point clouds. Moreover, deep-learning methods 
require big data sets with different area types as well as a large variety 
of 3D objects; however, such data sets are not available for photogram-
metric point clouds.

Generally, ground-point cloud filtering methods have been found 
promising in lidar point clouds but have not yet been sufficiently devel-
oped for photogrammetric point clouds. Particularly, challenges such as 
mountainous areas, large forests, and a lack of the last pulse have led 
to the failure of most existing methods in filtering ground points from 
photogrammetric point clouds. In this article, a new boundary-based 
method is presented for ground-point filtering from photogrammetric 
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Call for PE&RS Special Issue Submissions 

Innovative Methods for Geospatial Data using 
Remote Sensing and GIS

Internationally comparable data is a global need for 
managing resources, monitoring current trends and 
taking actions for sustainable living. Even though 
there has been a significant progress on geospatial 
data availability, extensive data gaps are still a 
major problem for general assessment and supervise 
the progress through the years. According to United 
Nations 2022 The Sustainable Development Goals Re-
port, while health and energy sectors have the high-
est data available, limited data available for climate 
action. 

The COVID-19 crisis has also shown that there are in-
novative data collection methods utilizing information 
and computer technologies. However, only 5% of the 
countries have benefit from remote sensing technolo-
gies to measure the impact of COVID-19. Additionally, 
novel approaches such as artificial intelligence should 
be used in conjunction with assessments to make sure 
they are put to use for critical situations. 

The recent developments in remote sensing, geo-
graphic information systems and ICT have provided a 
wide accessibility to create geospatial data for vari-
ous purposes. The proposed special issue focuses on 
“Innovative Methods for Geospatial Data using Remote 
Sensing and GIS” for wide range of applications. This 
special issue aims to bring researchers to share knowl-
edge and their expertise about innovative methods 
to contribute to fill data gaps around the world for a 
better future.  

The proposed special issue aims to contributes 
ASPRS’s key mission on ‘Simplify and promote the use 
of image-based geospatial technologies for the end-
user’, ‘Promote collaboration between end users and 
geospatial experts to match data and technology to 
applications and solutions’ and ‘promote the transfer 
of geospatial data and information technology to 
developing nations’ by providing innovative methods 
to create geospatial data using remote sensing and 
geographic information systems utilizing state-of-the-
art developments and solutions. 

Deadline for Manuscript Submission—July 1, 2023

Submit your Manuscript to http://asprs-pers.edmgr.com

Guest Editors
Dr. Tolga Bakirman, bakirman@yildiz.edu.tr , Yildiz Technical University, Department of Geomatic 
Engineering, Davutpasa Campus, 34220 Esenler-Istanbul/Turkey

Dr. George Arampatzis, garampatzis@pem.tuc.gr, Technical University Crete, School of Production 
Engineering & Management, 73100 Chania – Crete/Greece



Deep Learning–Based Monitoring Sustainable 
Decision Support System for Energy Building to 
Smart Cities with Remote Sensing Techniques

Wang Yue, Changgang Yu, A. Antonidoss, and Anbarasan M

Abstract
In modern society, energy conservation is an important consideration 
for sustainability. The availability of energy-efficient infrastructures 
and utilities depend on the sustainability of smart cities. The big 
streaming data generated and collected by smart building devices 
and systems contain useful information that needs to be used to make 
timely action and better decisions. The ultimate objective of these 
procedures is to enhance the city’s sustainability and livability. The 
replacement of decades-old infrastructures, such as underground 
wiring, steam pipes, transportation tunnels, and high-speed Internet 
installation, is already a major problem for major urban regions. 
There are still certain regions in big cities where broadband wire-
less service is not available. The decision support system is recently 
acquiring increasing attention in the smart city context. In this article, 
a deep learning–based sustainable decision support system (DLSDSS) 
has been proposed for energy building in smart cities. This study 
proposes the integration of the Internet of Things into smart build-
ings for energy management, utilizing deep learning methods for 
sensor information decision making. Building a socially advanced 
environment aims to enhance city services and urban administration 
for residents in smart cities using remote sensing techniques. The 
proposed deep learning methods classify buildings based on energy 
efficiency. Data gathered from the sensor network to plan smart cities’ 
development include a deep learning algorithm’s structural assembly 
of data. The deep learning algorithm provides decision makers with 
a model for the big data stream. The numerical results show that the 
proposed method reduces energy consumption and enhances sensor 
data accuracy by 97.67% with better decision making in planning 
smart infrastructures and services. The experimental outcome of 
the DLSDSS enhances accuracy (97.67%), time complexity (98.7%), 
data distribution rate (97.1%), energy consumption rate (98.2%), 
load shedding ratio (95.8%), and energy efficiency (95.4%).

Introduction
The population in urban areas is currently increasing. Shifting from 
villages to cities raises the population by 2.5 billion in large cities 
(Mlecnik et al. 2020). One of the biggest challenges is the increasing 
demand for energy and the resulting strain on local services (Khan et 
al. 2017). For this reason, to achieve the goal of reducing environmen-
tal impacts and developing sustainable development, cities should ad-
here to such a new paradigm via the smart cities (Pournaras 2020) defi-
nition, improving people’s standard of living. A smart city is a location 

that uses virtual and communications technology to make conventional 
networks and facilities more effective for its people and industry 
(Villamayor-Tomas et al. 2022). Digitization of the energy sector 
based on tracking via the Internet of Things (IoT) is needed (Kumar et 
al. 2020). Energy is one of society’s key pillars, and administration is 
important to guarantee energy provision (Ahmed et al. 2020).

Sustainable energy is of increasing global interest because of 
heightened energy use, climate change, and the need for increased 
energy production (Hossein Motlagh et al. 2020; Mao et al. 2020). 
Because buildings are responsible for over one-third of the main 
global energy expenditure, the  construction of smart cities is needed. 
Depending on the market growth and increased focus on inhabit-
ants’ lives, energy usage would remain high in the future (Guo et al. 
2022). Energy services in building structures, such as heat, ventilation 
systems, and light services, are important energy users (Zhuang et al. 
2020). They often experience system malfunctions, insufficient moni-
toring, and inadequate maintenance, leading to a significant waste of 
resources. Governments, institutions, and the rest of society all have a 
role in making sound decisions. More and more people are choosing to 
live ethical, environmentally friendly lives, and as a consequence, they 
are looking for corporations that match their beliefs.

Improvement of building energy technology’s operating efficiency 
can dramatically minimize energy usage (Green et al. 2020). If energy 
systems increase operational efficiency, the correct provision of simple 
energy demands in buildings is necessary (Shu et al. 2020). Building 
design’s energy needs can be revealed by expected cooling, warm-
ing loads, and power loads. They are helpful when energy generation 
services are optimally regulated (Li et al. 2020). Effective energy 
usage and utilization strategies guarantee a targeted use for industry 
and stable energy development in energy plants (Reddy et al. 2020). 
Smart building is important for both sides’ energy balance to achieve 
sustainability in energy interaction between the supplier and the user 
(Roth et al. 2020). Techniques of energy prediction are incredibly 
beneficial; they can estimate the energy use of consumers in a building. 
Missing energy forecasts contributes to extra costs and the waste of 
energy (Riaño-Vargas et al. 2018). Methodologies of energy predic-
tion are abundant in industries and household applications. The energy 
forecasting system of energy sources can broadly be classified into two 
groups: physical and data-driven approaches (Elavarasan et al. 2020).

Scientific methods use physical concepts to assess the energy flow 
model in the structural energy source. Even then, analytical methods 
for complex building energy sources are typically very complex and 
time consuming (Elavarasan et al. 2020). The construction of automat-
ed systems is very common, and large quantities of building data were 
stored (Liu et al. 2020). It gives the chance to incorporate data-driven 
approaches to predict building energy charges. Data-driven approaches 
are usually more versatile than physical processes (Liu et al. 2021). In 
several everyday applications, single charge prediction systems ensure 

Wang Yue is with the School of Computer and Software, Nanyang 
Institute of Technology, Nanyang, Henan 473000, People’s Republic of 
China (sophia07040815@163.com).

Changgang Yu is with Nanyang Puguang Electric Power Co., Ltd, 
Nanyang, Henan 473000, People’s Republic of China. 

A. Antonidoss is with the Hindustan Institute of Technology, India.

Anbarasan M is with the Sairam Institution of Technology, India.

Contributed by Priyan M K, January 18, 2022 (sent for review February 14, 
2022; reviewed by Mohamed P S, Burhanuddin MA, Suseendran G).
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Transformer for the Building Segmentation  
of Urban Remote Sensing

Heqing Zhang, Zhenxin Wang, Jun-feng Song, and Xueyan Li

Abstract
The automatic extraction of urban buildings based on remote sens-
ing images is important for urban dynamic monitoring, planning, 
and management. The deep learning has significantly helped improve 
the accuracy of building extraction. Most remote sensing image 
segmentation methods are based on convolution neural networks, 
which comprise encoding and decoding structures. However, the 
convolution operation cannot learn the remote spatial correlation. 
Herein we propose the Shift Window Attention of building SWAB-net 
based on the transformer model to solve the semantic segmenta-
tion of building objects. Moreover, the shift window strategy was 
adopted to determine buildings using urban satellite images with 4 
m resolution to extract the features of sequence images efficiently 
and accurately. We evaluated the proposed network on SpaceNet 
7, and the results of comprehensive analysis showed that the net-
work is conducive for efficient remote sensing image research.

Introduction
In recent years, the rapid development of remote sensing technology 
has significantly improved the spatial, temporal, and spectral reso-
lutions of remote sensing images. As a basic data source for urban 
planning management and infrastructure construction, remote sensing 
images objectively and accurately record the comprehensive features 
of the landscape and the individual features of ground objects. Remote 
sensing images have been widely used in the evaluation, standardiza-
tion, decision-making, simulation, and prediction of the future of urban 
development, thereby providing a true, reliable, and detailed data basis 
for urban planning and urban construction (Cheng and Han 2016).

The segmentation of buildings based on remote sensing images 
plays a significant role in urban planning, population estimation, and 
topographic map production and updating (Erdem and Avdan 2020). 
Although the accuracy of extracting building information using manual 
surveying and mapping methods is high, it exhibits low efficiency and 
is expensive, and the current situation cannot meet the application 
requirements. Urban expansion and urban environmental assessment 
and monitoring are hot research topics worldwide. Owing to issues like 
dense urban buildings, complex urban background environments, and 
a large amount of remote sensing image data, the traditional feature ex-
traction methods have not been automated yet. The semantic segmen-
tation of urban buildings has been a challenging task (Mahabir et al. 
2018). High-resolution remote sensing images can clearly express the 
texture details and spatial structural characteristics of ground objects. 
Therefore, the automatic extraction of building information based on 
high-resolution remote sensing images has become a research hotspot.

With the successful application of deep learning methods to the 
field of computer vision, excellent analytical capabilities have been 
demonstrated with regard to remote sensing image analysis. This study 
focuses on a precise semantic segmentation model for urban remote 
sensing building images. The contributions of this study are as follows:
(1) Inspirited by Liu et al. (2021), we developed a building seg-

mentation network based on a remote sensing image using Swin 
Transformer.

(2) Based on the model, the semantic segmentation of buildings and 
dynamic analysis of urban buildings were realized.

Related Work
As the convolution neural networks (CNN) architecture achieved signif-
icant results in image classification tasks (Krizhevsky et al. 2012), the 
classification network was developed as a fully convolutional neural 
network (FCN) (Long et al. 2015) for semantic segmentation. The FCN 
model, which is the mainstream method in the field of computer vision, 
is widely used for remote sensing image segmentation. The semantic 
segmentation of remote sensing images helps group pixels according to 
the semantic information expressed in the image to obtain segmented 
images with pixel-by-pixel semantic annotations; this is one of the key 
tasks associated with remote sensing image analysis. Semantic seg-
mentation models include SegNet (Badrinarayanan et al. 2017), U-Net 
(Ronneberger et al. 2015), and other variants (Zhou et al. 2018; Çiçek 
et al. 2016). The urban building extraction method (Pan et al. 2020; 
Soni et al. 2020) has gradually developed into a network model based 
on the U-Net network codec (encoding and decoding structure), which 
is a research mode in the field of deep learning, with various applica-
tion scenarios. Figure 1 shows the most abstract representation of the 
codec framework used in the field of image processing.

Heqing Zhang, Jun-feng Song, and Xueyan Li are with the State 
Key Laboratory on Integrated Optoelectronics, College of Electronic 
Science and Engineering, Jilin University, 130012 Changchun, China 
(leexy@jlu.edu.cn).

Jun-feng Song and Xueyan Li are also with Peng Cheng Laboratory, 
No.2, Xingke 1st Street, Nanshan, Shenzhen, China.

Zhenxin Wang is with Jilin Xiangyun Information & Technology Co., Ltd.

Contributed by Sidike Paheding, October 5, 2021 (sent for review January 25, 
2022; reviewed by Cary Cox, Abel Andres Reyes-Angulo).
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Figure 1. Encode-decode codec structure for semantic segmentation.
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Benefits of an ASPRS Membership
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Membership*

 – E-mail blast to full ASPRS membership*
 – Professional Certification Application fee dis-
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 – Member price for ASPRS publications
 – Discount on group registration to ASPRS virtual 
conferences
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website 

 – Press Release Priority Listing in PE&RS Industry 
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MANUAL OF REMOTE SENSING
Fourth Edition

edited by: Stanley A. Morain,
Michael S. Renslow and Amelia M. Budge

The Manual of Remote Sensing, 4th Ed. (MRS-4) is an “enhanced” electronic publication available 
online from ASPRS. This edition expands its scope from previous editions, focusing on new and up-
dated material since the turn of the 21st Century. Stanley Morain (Editor-in-Chief), and co-editors 
Michael Renslow and Amelia Budge have compiled material provided by numerous contributors who 
are experts in various aspects of remote sensing technologies, data preservation practices, data access 
mechanisms, data processing and modeling techniques, societal benefits, and legal aspects such as 
space policies and space law. These topics are organized into nine chapters. MRS4 is unique from previ-
ous editions in that it is a “living” document that can be updated easily in years to come as new tech-
nologies and practices evolve. It also is designed to include animated illustrations and videos to further 
enhance the reader’s experience.

MRS-4 is available to ASPRS Members as a member benefit or can be purchased
by non-members. To access MRS-4, visit https://my.asprs.org/mrs4. 

The 4th Edition of the Manual of Remote Sensing!
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