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Imagery and GIS Integration: 

Why Now?By Kass Green, Kass Green & Associates

I have spent my career working with 
people, listening to their problems, and 
finding solutions for them by combining 
GIS and remote sensing to answer ques-
tions about place—questions such as, Why 
did the fire burn here and not here? What 
crops flourish here? Is there enough food in 
this area to feed these people? 
 The power of imagery and GIS together 
allows us to perform a vast variety of tasks 
including weather prediction, disaster re-
sponse, military reconnaissance, flood and 
wildfire risk assessment, preservation of 
sensitive ecosystems, delivery of humani-
tarian aid, transportation planning, agricul-
ture crop yield estimates, fisheries manage-
ment, and change monitoring.

 Imagery forms the foundation of most 
GIS data. Whether it be a map of transpor-
tation networks, elevation contours, build-
ing footprints, facility locations, vegetation 
type, or land use, the information in most 
GIS datasets is primarily derived from im-
agery. Alternatively, GIS allows us to more 
efficiently and effectively derive informa-
tion from imagery. Organizing imagery in a 
GIS brings the power of spatial information 
management and analysis to imagery.
 Remote sensing has always rapidly incor-
porated advances in technology, but the 
pace of change has quickened, and recent 
developments drive the integration of GIS 
and imagery right now. 
 First, the sensor explosion has 

dramatically expanded the supply of im-
agery. Long a staple in military operations, 
imagery is now also ubiquitous in civilian 
applications. The evolution from film to dig-
ital arrays has made storing, accessing, and 
analyzing imagery easier, less expensive, 
and faster. The miniaturization of electron-
ics has also allowed sensors to shrink and 
become lighter, and the types of imagery 
products have expanded beyond color 
and panchromatic to include lidar, radar, 
phodar, multispectral, and hyperspectral 
products. Second, platforms have become 
smaller, more agile, and less expensive. 
With the development of CubeSats and 
SmallSats and increasingly ubiquitous 
drones, the fixed costs associated with 
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launching and flying sensors have dramati-
cally decreased. Combined, these tech-
nology advances have improved imagery 
spatial, temporal, and spectral resolutions 
while also lowering costs. 
 As a result, the structure of the imagery 
market is fundamentally changing. Once 
dominated by large, expensive systems, 
designed and funded by government, the 
market has seen the entry of multiple com-
mercial providers that are willing to com-
pete on price and negotiate licensing terms. 
More imagery is also available from gov-
ernment agencies, often making that data 
open. The moderate-resolution systems 
of the United States Geological Survey’s 
Landsat and the European Union Sentinel 
together capture global multitemporal 
and multispectral measurements of the 
earth every three to five days, which is free 
and open to all users. The United States 
Department of Agriculture’s National 
Agriculture Imagery Program (NAIP) im-
agery provides 1-meter multispectral im-
agery data of the United States, captured 
on a three-year cycle, which is also free and 
available to all users. Simple multiscale im-
agery is accessible for visualization on mul-
tiple websites. Full resolution multispectral 
imagery is also dynamically served by a 
variety of platforms, such as Esri’s ArcGIS 
Online, for both visualization and analysis.
 This is a huge benefit. When I started 
my career, we purchased Landsat imagery 
for the State of California, which cost us a 
quarter of a million dollars. Now I can get 
Landsat, Sentinel, and NAIP data free all the 
time. Many local, state, and federal agen-
cies, such as Sonoma County, California, 
make lidar data and high-resolution air-
borne imagery and products available for 
free and without restriction as web services 
or online downloads. Similar to the creation 
of the robust value-added weather indus-
try following the decision of the National 
Oceanic and Atmospheric Administration 
(NOAA) decision to provide free access to 
NOAA weather data, the opening of free 
access to government earth observing 

imagery supports economic growth and 
decision-making in public agencies, private 
companies, and nongovernment organiza-
tions (NGOs). 
 Finally, imagery is big data, which often 
is daunting to organizations trying to use it. 
But the advent of cloud storage combined 
with the plummeting cost of computer disk 
space and memory makes issues of cost 
and capacity much less of a barrier to the 
use of imagery. Simultaneously, advances 
in machine learning and artificial intelli-
gence algorithms that support medical re-
search and social media sites are also being 
applied to the extraction of information 
from imagery, allowing the full integration 
of GIS data layers into imagery classifica-
tion and resulting in reduced costs and an 
increase in the accuracy of imagery-based 
maps. Spatial data has become main-
stream. Location is an integral part of the IT 
landscape, so more software engineers are 
familiar with it, leading to an increase in the 
pace of innovation.
 Taken together, these developments 
have resulted in greater access, decreas-
ing costs, and declining barriers to use, 
which, in turn, makes imagery much more 
available for more applications. This is a 
good thing, because we keep making more 
people, but we’re not making any more 
land. Our resources are increasingly scarce. 
Fundamentally, imagery allows us to inven-
tory and monitor resources and link natural 
phenomena and the actions of citizens, 
governments, and corporations to impacts 
on our land and oceans and—ultimately—
to the people who depend on them. GIS 
and imagery, together, are critical to our 
future on this earth. 
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