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“The important thing in science is not so much to obtain new facts as to 
discover new ways of thinking about them” — Sir William Bragg  
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We live in the midst of a seismic shift in science and technology. Since the end of World War II, 
we have witnessed the introduction of the electronic microwave, the computer, satellite naviga-
tion, high-definition sensors, the atomic clock, fiber optics, high-powered laser, the Internet, and 
mobile devices. These and other technological breakthroughs in the twentieth century have given 
people new choices—the student which field of study to go into, the professional where to work, 
the company where to invest, and the public which technology to use.     
    Geospatial science and technology is no different. To appreciate the choices we now have 
thanks to a combination of innovations in the past fifty years, we only need to ask: “Who would 
have thought that we would be navigating by satellite and think nothing about it. Who would have 
thought that we could go on a trip around the world, in seconds, zooming in and out of Google 
Earth. Who would have thought that we would get lured by “the cloud” to push our faithful servant, 
the computer, into oblivion. And who would have thought that both our children and our parents 
would be sending us maps, photos, and videos over the Internet?”
     But behind this public engagement with innovation is one hard choice which needs to be 
made—how to use the tensions new technologies create to drive further innovation. Within the 
geospatial world, the cases of GPS and GIS innovations demonstrate this point to perfection. The 
global positioning system, now mainstream in all positioning work and location-based services, 
was viewed in the 1980s as an encroachment on traditional surveying. The geographic information 
system, which came on the high hopes of transforming mapmaking into an enterprise based on 
fact not emotion, has been assailed by both cartographic and surveying elites as unprofessional. 
Both these innovations have matured, but especially GIS still has the capacity to cause tensions. 
These tensions have led to new opportunities in creating and sharing spatial information which we 
need to confront responsibly, not shy away from.  For, while generating value may be the baseline 
intent of any technological innovation, we have learned that by itself, technology does not build a 
lasting enterprise. 
    All this argues for keeping our eyes on the future. Especially since commoditization is hardly 
a phenomenon restricted to tech companies alone. Which, in turn, argues for stronger than ever 
before involvement in explaining science and technology to the public. Scientific literacy is a public 
good; geospatial technologies generate products which enhance the public good. Let’s make sure 
that public discourse about geo-technology’s place in our lives is based on rock-solid science.

 
Confronting Change in the Geospatial World
Dealing with change is only partly about what one creates; it is also about what one chooses to 
leave behind. This can be a tricky business since, by nature, we all favor the ideas, products, and 
services that made us successful. To understand how surveying and mapping has used innovation 
to absorb some tensions it creates and discard others, let’s start with something we feel comfort-
able with—the map. 
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The Map and the Mapmakers
A map tells a story about the geography, economy, culture, or 
institutions of a country, and in that it communicates some real-
ity on Earth. A map can present patterns in data, and so com-
municate, visually, not only some sense of “here” in relation to 

“there” but also relationships (Wood et al 2010). Because the map 
is more than a snapshot of a place, it encourages discovery and 
communication and facilitates interactions and decisions.
   No one knows when or where or for what purpose someone 
got the idea to say something to another being by drawing a 
map, but we know that the oldest maps may have been Babylo-
nian, and that they had something to do with surveying. In the 
pre-modern world, Japan appears to have had one of the most 
robust mapmaking traditions. Most large-scale Japanese maps 
from that period show local property holdings, and there is also 
a small-scale map of Japan made by the Buddhist priest Gyoki 
before the ninth century which was constructed with data from 
provincial survey records. Japan embarked on the construction 
of a countrywide cadastre in 1591, and by the late 17th century, 
literally thousands of Japanese maps covering “virtually every 
domestic subject and in virtually every format had issued from 
government offices and commercial printers” Wood et al (2010). 
    In Europe, pronounced upturns in the economy over the last 
400 years were often followed by an effort to rationalize bureau-
cracies.  The new body politic sweeping in, “the state”, commis-
sioned cadastral and cartographic surveys to specify the extent 
of its national space vis-á-vis those of other states. The state 
map also helped clarify the relationship of the “self” within the 
national space.  
    The need to define national space led to the first innovations 
in mapmaking. It was the idea of the state that made Cassinis lay 
triangles across France, Harrison invent the chronometer (and 
so operationalize the longitude), and Lewis and Clark search for 
a passage to the Pacific Ocean. “Mapmaking took off with the 
state and has flourished in the most astonishing fashion” ever 
since (Wood et al 2010). For the young United States, “the image 
of the national map was one of the few visual artifacts demon-
strating what many perceived to be either an abstract or even 
untenable fiction, namely that there could be a national union 
between disjointed regions and politically disparate people.”  
   Thomas Jefferson’s Corps of Discovery Expedition to the West 
in 1804-1806 sought to explore what lay beyond the Mississippi. 
On the Expedition’s return, the urgency to measure and map the 
extent and resources of the growing Republic became so palpa-
ble that within 100 years, the U.S. Congress passed acts creating 
a number of scientific organizations concerned with the physical 
environment. The U.S. Coast Survey, whose mission was to chart 
safe passage to our ports and survey the U.S. coastline, was 
created in 1807. The Weather Bureau and the Bureau of Com-
mercial Fisheries, which along with the Coast Survey planted the 
seeds for NOAA, were established in 1870 and 1871 respectively, 
The U.S. Geological Survey, tasked to map the natural resources 

Types of Maps

Basic types
Climate maps

Economic or resource maps
Environmental maps

Political maps 
Road maps

topographic maps

Maps by purpose
Thematic maps
Inventory maps
Political maps
Mobility maps
Transit routes

Charts

Map formats
Flat maps 
Atlasses 
Globes 

 

Static, two dimensional
Dynamic (interactive)
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of the country, was formed in 1879. The National Institute of 
Standards and Technology, the third of our most venerable 
scientific institutions, opened its doors in 1901. Ever since 
the oldest of them, the Survey of the Coast, was established 
in 1807, the core skills at these institutions changed as new 
technology entered mapmaking.1 
   Over the centuries, those skills changed from measur-
ing distances and angles on the Earth’s surface, to extract-
ing spatial data from photographs and satellite imagery.  
They changed from developing horizontal and vertical datums, to 
defining “the figure of the Earth,” to building geoids.  And when 
the computer2 was discovered, surveyors and mappers added IT 
skills which enabled them to transform spatial data into action-
able geospatial information. 
    Thanks to technological innovation, maps no longer need to 
reside on paper only and be analog. They talk to us in patterns 
of information drawn from layers of data stored in databases. 
We talk to them by calling them up on our mobile devices or 
transmitting information referenced to where we are to a map 
being created somewhere else by many others. Using wire-
less communication is not something one would see adver-
tised as a prerequisite for landing a position as a surveyor or 
cartographer, but it certainly made the map more ubiquitous,  
And it is, together with the Internet, a driver behind public 
participation in mapping.  
   Maps are able to imbue objects with concrete form as well as 
express thoughts or feelings. Some of them are static, absorb-
ing change, and others change shape and content, depending 
on what a map user wants to communicate. These interactions 
between map creator and map user are possible because of inno-
vation in computing3 and geospatial technology, such as GIS. 
  GIS mapping contains germs of interactiveness. Mobile web 
mapping improves on GIS in that it has the ability to respond 
to “issues of the day” dynamically, in real time. With mobile 
mapping non-professionals enter the mapmaking business. 
Citizen cartography is catching on; even though the local data 
geocachers and citizen cartographers contribute is “raw”, it 
creates excitement and news. 
   Like GIS, mobile web mapping is part of the perpetual motion 
of surveying and mapping toward a new reality. Traditional 
mapmaking is trying to catch up and reign in this new reality, 
but, “That genie seems to be very much out of the bottle, even 
when it has also to be confessed that much of it amounts to 
little more than sticking map pins onto Google Maps, faithful 
servant of the state if ever there was one” (Wood et al 2010).  
   Some of the maps created by non-traditional mapmakers , 
including artists and video game developers, may not have 
followed strict cartographic conventions, yet they too demon-
strate the extraordinary ability of the map to communicate. It 
is important to remember that no visual representation of fact 
or feeling would ever have amounted to anything much were 
it not for innovation within surveying and mapping. 

1Changing mapping  priorities  
and institutional culture

The National Oceanic and Atmospheric 
Administration (NOAA) started with 
the U.S. Coast of the Survey and was 
formally recognized in 1970 as the 
umbrella  organization incorporating 
America’s oldest physical science 
knowledge. As a result, NOAA is Amer-
ica’s first agency specifically dedicated 
to the atmospheric sciences, and 
America’s first conservation agency. 
Its scientific heritage is the application 
of scientific accuracy and precision 
in the stewardship of resources, and 
protection of life and property. By 1982, 
the need to incorporate both vertical 
and horizontal data in construction in 
coastal areas and in environmental 
protection along waterways and coast-
lines grew rapidly. Concurrently, new 
challenges arose: to build accurate GIS 
databases for rapid response to natural 
disasters and in building roads, bridges, 
and constructing utility grids. NOAA 
took its core beliefs and values and 
built around them new core skills.   

2Digital communication
A term for the fundamental unit of 
computer information was coined in 
the 1950s. Bell Labs scientist Claude 
Shannon’s brilliant  research in informa-
tion theory introduced us to the notion 
that a tiny piece of hardware could 
transmit messages that contained 
meaning, and that a physical unit, a bit, 
could measure a quality as elusive as 
information.

3Computer and mapping
The math-based logic behind computer-
ized communication has its appeal for 
geospatial professionals because much 
of what they do—creating maps that are 
rich, clear, and dynamic representations 
of cause and effect, spatial evidence and 
narrative—requires the use of logic and 
the precise language of numbers, struc-
ture, and comparison and analysis (Tufte 
1997). 
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The Technology 
From Innovation to Innovation, New Values          
Innovation is not just about creating new opportunities to move 
to. And it is not just about the new value that is created. It is also 
the decision made about how the “new” is born. Nowhere is 
this more palpable than in the grand project of mapping America 
which began in 1885 and is still going on, in some form or shape 
(Genovese 2009).  
    Systematic topographic mapping of America began with a steel 
tape for measuring distances, a compass for measuring angles, 
and an aneroid barometer for determining elevation above sea 
level. The surveyor soon came up with the alidade4 and a plane 
table4 to produce amazingly accurate survey grade maps. The 
cartographer (Henry Gannet) thought of a neat system to block 
information for mapping in quadrangles against an established 
benchmark. The “quad” gave rise to the Public Land Survey 
System in the West of the United States. The plane table was 
with us well into the 1970s; the quad and the benchmark are not 
going away any time soon.  
   The arrival of aerial photographs in the late 1920s as a source of 
information for mapping delivered the first indication that some 
surveyors and mappers will eventually move into a new direc-
tion—aerial surveying and, in the 21st century, surveying from 
the skies, on board of unmanned aerial survey systems. The 
creation of detailed maps and drawings from three-dimensional 
coordinates of points on an object spun a new sub-discipline, 
photogrammetry, and, for mappers, a new instrument, the multi-
plex optical projection instrument called the stereoplotter.5    
   Innovation in land-based instrumentation continued in the early 
1950s with the theodolite reigning in triangulation work.6 Then, 
in 1961, came a dramatic breakthrough—the first commercial 
EDM (electronic distance measuring) unit came on the market. 
The EDM quickly distinguished itself as a highly precise device, 
yielding centimeter accuracy over distances from 100 meters to 
40 kilometers. In the 1970s, two things happened—the Global 
Positioning System (GPS)7 and the computer. With GPS, survey-
ors acquired a tool for achieving higher precision across greater 
distances where there was no line of sight between the points to 
be surveyed. With the computer, digitization swept into survey-
ing and mapping. The age of  digital communication was upon 
us. 
   GPS became fully operational in 1995, but commercial GPS equip-
ment for civilian use was on the market by the mid-1980s. Surveyors 
enthusiastically embraced GPS, especially when NOAA approved, in 
1984, the use of GPS data in geodesy and mapping.7 The theodolite 
gave way to the total station, and by the early 1990s, centimeter-level 
positioning accuracy was achievable with RTK (Real-Time Kinematic) 
GPS. Today these systems use Bluetooth wireless for transmitting 
and analyzing data collected in the field.
  Automated data collection and data processing led to a profu-
sion of spatial data. The data and their attributes were kept in 
multiple data collections and needed to be analyzed before they 

4 Surveying and mapping 
instruments in the 19th century
The alidade was used for measuring 
detail (vertical angles, distances, and 
fore and aft) in plane table mapping. 
The maps produced with the alidade 
and the plane table were extraordi-
narily accurate. At the turn of the 
century the alidade was improved to 
measure vertical angles in “beamers” 
of arc above or below a certain point 
on the terrain. 

5 Mapping instruments, 1945-1960
Bean’s ER-55 stereoplotter, which was 
used to produce maps for the Tennes-
see Valley Authority, and the Kelsh 
plotter developed in 1945, dominated 
topographic mapping in the U.S. until 
1960. The oldest plotter is the USGS-
pioneered AutoPlot which used step-
ping motors to move the engravers so 
as to “scribe” a negative of the “neat 
line” (latitude and longitude bounding a 
quadrangle) and horizontal pass points.

6 Geodetic instruments, 1950s -
In the 1950s, the “in-instruments for 
horizontal control was the compen-
sator level and the Bilby tower. The 
punch card ruled data analysis before 
it was banished from the geodetic 
toolbox in favor of the computer in 
the early 1990s. 

7The Global Positioning System 
The GPS we know today was “born” in 
December 1973 when the Department 
of Defense approved the Air Force’s 
plan to develop NAVSTAR (NAVigation 
Signal Timing And Ranging) GPS to sup-
port precise weapons delivery. When 
the new civil code GPS signal on the 
L2C frequency was released in the early 
1980s, makers of surveying instruments 
replaced the theodolite with a total 
station and, eventually, networked RTK 
GPS systems. GPS made it possible to 
tie local surveys over larger areas to the 
vertical and horizontal datums devel-
oped by NOAA/NGA.  
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could be used to solve a problem (Foresman 1998). The answer 
to this problem was the Geographic Information System. The 
idea of GIS was rooted in several locations as early as the 
1950s, but it was only after the computer made its debut that 
an efficient system for converting data into information and 
managing that information was developed. 
    Riding on the digitization wave was the creation of the 
National Digital Cartographic Data Base.8 Full-scale produc-
tion of Digital Line Graphs (DLG) and Digital Elevation Models 
(DEMs) for ground points was underway at USGS by 1975. 
Production of seamless, nationwide data sets from 30-minute 
DEMs and Landsat data followed in the 1990s. In 2001, armed 
with experience in developing a number of seamless data-
bases, USGS embarked on yet another monumental project— 
The National Map.
   This seamless digital map was made accessible in 2009 
via a customized viewer, the GeoPDF®. One can display the 
map on screen or print it in a grid reference system, such as 
the Universal Transverse Mercator (UTM) or the Military Grid 
Reference System (MGRS). And, one can mash it up with, for 
instance, GoogleMaps®. All functions that a map engraved 
on paper cannot do!
   GIS entered our offices and homes as software loaded on 
Windows desktop and allowed us to create maps even if we 
did not have the training of professional cartographers. We 
had at our disposal a tool for  constructing interactive queries 
and searches, analyzing mapped data, and editing them. In 
other words, we had an unprecedented opportunity to partici-
pate in creating mapped information to solve a problem.9 
   Traditional methods of ground truthing aerial photography 
or Lidar can be expensive, especially in inaccessible areas, 
or when the type of data collected makes interpretation of 
individual features difficult. The task of providing mapping con-
trol in these situations has been simplified by direct-reading 
georeferencing technologies. These technologies opened the 
way for mobile mapping systems (MMS) toward the end of the 
20th century. The mobile mapping applications currently on the 
market are continuously being improved to provide ever more 
accurate georeferenced data, images, and video for direct GIS 
mapping of features, without data post-processing. 
  Although some surveying companies still rely on RTK total 
stations and other instruments traditionally used to map spa-
tial assets (such as land property) others are using MMS tech-
nology and its applications, such as LiDAR and laser scanning. 

These surveyors often work with GIS companies, by provid-
ing them with georeferenced data. GIS companies convert 
that data into information and make it available to technically 
sophisticated end-users, such as emergency response plan-
ners or highway departments for road mapping and manage-
ment of highways. 
   Realizing the enormous potential of georeferenced map-
ping in navigation and customized location-based services, 

8Building the National Digital 
Cartographic Data Base

USGS’ Digital Line Graph program 
digitized all the roads, railroads, contours, 
boundary lines, hydrography, surface 
cover, and man-made features captured 
in the 7.5-minute topo quads. Simultane-
ously, Digital Elevation Models for ground 
points were constructed. The first seam-
less, nationwide data set produced by 
USGS was the National Elevation Dataset. 
By 2000, the National Hydrography Data-
set became available. In 2001, Landsat 
data collected in 1991-92 were published 
as part of the Continuous Land Cover of 
the U.S.  An update  of this data set was 
issued in 2008. TIGER, a topologically 
integrated geographic representation 
of the U.S., was created from digital 
line graphs of features extracted from 
1:100,000-scale maps. TIGER was used 
by the Bureau of the Census in the 1990 
census of the U.S.

9 Spatial Information and  GIS
In a general sense, the term “GIS” 
describes any information system which 
integrates, stores, edits, analyzes, shares 
and displays geographic information for 
informing decision making.  Involved in 
its creation are cartography, statistical 
analysis, and database technology. GIS 
has matured; it is now considered a main-
stream competency in geomatics.

10 MMS applications
•Laser scanning, which allows full 3D data 
collection of sloping land. 

•Location-aware PDA systems, which 
utilize georeferenced features collated 
from mobile sources.  

•Road mapping, which is used for rapid 
update of  road maps and to survey road 
conditions.

•High-precision laser mapping from plat-
forms on the ground.

•Airborne MMSs, which provide location 
accuracies of between 5 cm and 3 m, 
depending on the platform and operating 
conditions.

•UAS (Unmanned aerial survey) systems
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cellphone makers  did not waste any time to incorporate it  in 
the most ubiquitous device in the world—the mobile phone 
(Honig 2008). And soon, small, powerful handhelds tied to high-
speed mobile networks were providing turn-by-turn navigation 
and searchable, georeferenced contextual content, “on the run” 
(Jenkins, Jr. 2011). 
   With all the functions of a smart phone in generating data traf-
fic built on a single chip, millions more people have the means 
(iPhone, Android phone, tablets) and a reason to be online all 
the time, anytime. This spurred Google, Microsoft, and Yahoo to 
develop online mapping systems from aerial photographs and 
satellite images. Google Earth,11 Microsoft Bing Maps 3D, NASA 
World Wind, Google Maps, Yahoo Maps, and Street View opened 
the eyes of millions to the fun part of digital cartography. 
   Compared with traditional GIS, georeferenced digital products  
have better integration of data, more efficient storage, sharper 
display, and more user-friendly editing, analysis, and sharing of 
geographically referenced data. However, because it is open 
source, web-based mapping services can be disruptive in the 
mainstream geomatics market.12 Furthermore, the accuracy and 
reliability of the data are often insufficient for most traditional 
surveying applications, but especially boundary surveying. 
    Through their involvement in web-based mapping, Google and 
Amazon learned how to manage vast server networks with mil-
lions of users accessing geodatabases in various locations. They 
utilized a computing paradigm where services and data reside 
in shared resources in scalable data centers, and those services 
and data  are accessible by any authenticated device over the 
Internet. And somebody called it the “Cloud.”
    The cloud revolution13 has been likened to the Industrial Revo-
lution in terms of its potential to change business models and 
lives. But just what is cloud computing and how can companies 
turn it to their advantage? Our knowledge about the technology’s 
potential to expand computing facility and reduce cost may still 
be somewhat “cloudy” but the “Cloud” is not a phenomenon to 
be dismissed. 

The Engagement
A Shared Responsibility  
As somebody once wrote, “Any sufficiently advanced technol-
ogy is indistinguishable from magic.” Geospatial science and 
technology is certainly advanced but, believing in magic is really 
unhealthy. We need to understand it, and encourage the public 
to get to know it. “If we fail to understand the nature of the tech-
nologies we invite into our lives,” writes Vaidhyanathan (2011) in 
his review of In the Plex: How Google Thinks, Works, and Shapes 
Our Lives by Steven Levy, “we risk being ruled by them, rather 
than ruling them.” He has a point. By de-mystifying even the 
most complex tools, we can learn to use them more wisely and 
critique them intelligently. 

11 Around the world in eight seconds 
The virtual globe, Google Earth, lets 
people zoom from space right down 
to street level, with images that in 
some places are sharp enough to 
show individual people. In addition, 
people can go on a virtual tour of the 
world, get driving directions from 
one place to another and “fly” the 
route, view the terrain of a place in 
3D, and view locations and features 
created by other Google Earth users 
( Vandegraft, 2007). In 2007, when 
Vandegraft wrote his article, Google 
Earth had an audience of over 250 
million regular users.

12 Geomatics?
The term “geomatics” was coined by 
Dubuisson in 1969 by combining the 
terms “geodesy” and “geoinformat-
ics”. Geomatics includes the tools 
and techniques used by land sur-
veying, geography, remote sensing, 
cartography, GIS, satellite navigation 
systems (GPS, GLONASS, Galileo, 
Compass), and photogrammetry, and 
mobile mapping systems (MMSs). 
Mobile web mapping is a new value 
added as an offshoot of GIS to the 
geomatics spectrum.

 13 The cloud?
Described by NIST as a “model for 
enabling convenient, on-demand 
access to a shared pool of configu-
rable computing resources (e.g., net-
works, servers, storage, applications, 
and services), cloud computing”  is 
both a byproduct and a consequence 
of the ease-of-access to remote com-
puting sites provided by the Internet. 
The term “cloud” is itself a metaphor 
for the Internet. The underlying con-
cept of cloud computing dates back 
to the 1960s, when John McCarthy 
opined that “Computation may some-
day be organized as a public utility.” 
The public first heard the term “cloud” 
in 2006, when Google Ex CEO Eric 
Schmidt used it at SES San Jose 
2006.
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   This applies to any scientific technological field, ours 
included. Viewed through the prism of geospatial technology, 
we see a profession with common roots seeking to move into 
niches filled with new values. Some call this “surveying and 
mapping retooled”—or, geomatics. 
  Geomatics clearly has to do with data. The data are collected 
using sensors on platforms on the ground, on the oceans, in 
the air, and in space; and the objective of geomatics profes-
sionals is to turn data into information to support the decision-
making processes of businesses. In this “data-to-knowledge” 
value chain, traditional land surveying may not dominate the 
supply of data, but it has an opportunity to play a lead role in 
the standardization of GIS data. Surveyors can, and should, 
join GIS professionals in creating the national cadastre. What 
they should not do is shut their eyes to the fact that GIS is a 
mature technology and that an innovation within GIS makes 
it possible to channel data collected by surveying compa-
nies directly to a much larger and less (technically) sophis-
ticated group of end users—via web mapping services. Our 
new geospatial reality is a world of web-based geographic 
information provided in real time, via apps built on distributed, 
dynamically networked geo-platforms. It is a world where 
interoperability, standardization, and meticulous inclusion of 
ground truth will define the concerns of the future geospatial 
professional.
   In short, we need to engage. Not with technology, per se—
we do that every time a survey party goes out to the field—
but with the challenges and opportunities new technology 
presents. This is nothing new. We have done it after the new 

“geospatial”—GPS and GIS—threw a monkey wrench in the 
orderly world of land surveying.
   Respected GIS professionals like Ann Deakin argued pas-
sionately about the interdisciplinary nature of GIS, using humor 
to drive the point. “Depending on the project,” she wrote, 

“GIS” stood for “Get It Surveyed,” in addition to “Geographic 
Information Systems” (Deakin 2008). Deakin’s experience in 
private industry in the late 1980s and early 1990s showed her 
that “for many of our data conversion clients a survey-grade 
land base was, if not required then certainly highly desirable.” 
   Quarter of a century later, the “new geospatial” (which is 
anything but new) is no longer feared, yet still distrusted.14 
At the heart of the uneasiness is the fact that mathemati-
cally derived coordinates and evidence on the ground may 
not always agree. This is a legitimate issue and one that 
needs to be settled before any work begins on the proposed 
national data parcel layer. Not to belabor the point, we need 
to engage—more. 
     The arrival of “geoservices over the internet” (GOI, my 
invention) has just upped the ante. If the Internet remains net 
neutral, it may be difficult to charge for these services.15 As 
open source, anybody can use them. Similarly, anybody with 
a georeferenced mobile device and access to the Internet can 

14 Geospatial technology 
•The expansion of the civilian use of 
GPS is due in no small part to high-pre-
cision surveying on the L2 frequency 
(L2C).

•It is the final product which needs to 
be certified as survey-grade, not the 
technology (NCEES 2007).  

•Geospatial technology is making highly 
accurate survey grade data more 
accessible.

•Geospatial technology does not define 
the surveying profession, but  GIS use 
can increase public awareness of the 
profession.

•The surveying profession is seeing a 
rapid growth in surveying and mapping 
technicians, while facing an urgent 
need to replenish its retiring ranks of 
licensed surveyors. Geospatial technol-
ogy should be regarded as a powerful 
recruiting tool, not the cause of an iden-
tity crisis (Gibson 2007)

15Net  neutral or fee-for-service?
Cloud computing technologies are 
regarded as a technological evolu-
tion, but they could also be seen as a 
marketing trap. As Holman Jenkins, Jr. 
wrote in his Wall Street column in 2011, 

“An unappreciated wild card in the 
cloud revolution is the price and avail-
ability of broadband, especially mobile 
broadband. There is a fight about usage-
based pricing ranging on in Canada; 
and it may soon cross over to the U.S.” 
The pricing brouhaha gives credence to 
those who maintain that the economics 
of the Internet will “ultimately be unsus-
tainable” unless we start dealing with 
the questions of how to use the broad-
band efficiently, and without degrading 
this shared resource. This may mean 
shifting bandwidth costs back to the 
big traffic generators, the Netflixes, 
Googles, and Amazons.  High precision 
GPS users, aviation services, the U.S. 
military, and others have another dog to 
fight; the degradation of the GPS signal 
by efforts to spread wireless communi-
cation services via broadband. 
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contribute data to an online mapping project. They may go online 
to “get” information as well as “put” local data on some mapping 
platform and communicate dynamically with others.
   These citizen surveyors and cartographers are not phenomena 
of the future; they are here and rather enthusiastically exercis-
ing their freedom to speak through the map. But, surveyors and 
mappers can, and must, speak too—by  taking a lead in some 
aspect of data management, such as data standardization. 
     Scientific and technological breakthroughs in geodesy, sur-
veying, cartography, and GIScience have informed a number of 
other disciplines and sectors, and vice versa. They are used in 
engineering, in monitoring of the environment, in local weather 
forecasts, in space exploration, in transportation, in agriculture, 
in retail, in police work and security,  in medicine and health deliv-
ery, and, of course, in communication. 
   New issues arise with new technology which can have eco-
nomic as well as intellectual and moral consequences (Tufte 
(2006). It is imperative that we talk and write about the tech-
nologies in our field frankly and support their continuous per-
fection. With web mapping, this opportunity is knocking on our 
doors; surveyors need to engage with geospatial technologies 
in a manner that will make them leaders in data standardization 
across the many platforms that spatial data can now be used 
and shared on. Active engagement with emerging geospatial 
technology and new work flows will breathe new life into the 
all important role surveyors and mappers have traditionally pro-
vided—as keepers of geographic fidelity.

Shared  Responsibility
The scientific and technical community share a responsibility for 
a balanced, knowledgeable coverage of science in the media. 
Admittedly, not everybody has the gift or skills to write about sci-
ence and technology. But to leave the burden on the press would 
be foolish as well as unfair. Scientists can indeed do much more 
of the work by learning to write more clearly about the research 
they are conducting, by getting out into the real world to talk 
more directly to the public about their findings, and by taking 
care to rigorously connect their work to public policy based on 
scientific fact. Professional surveyors have a similar responsibil-
ity to inform and educate. They too need to be more adept at 
communicating with their peers as well as the public. They too, 
need to become “explainers” of their work so that others may 
come to understand it and appreciate it. It is only when there is a 
widespread acknowledgement of a profession’s contribution to 
the creation of the public good that the profession grows. 
   The business of explaining the contributions surveyors and 
mappers make through their work is an indispensable part of 
the global responsibility of the geospatial community to pro-
mote scientific and technological literacy.16 In the map, and the 
technological breakthroughs that brought it into the hands of the 
public, we have an opportunity to explore and exploit new ways 

16 Scientific literacy
Americans have a love-hate relation-
ship with science. The U.S. invented 
the computer and led the world from 
the industrial age into the technology 
rich information age, but civic scientific 
literacy in the country remains “spotty” 
(Kennedy and Overholser 2010, p. vii). 
This is particularly troubling as in a 
democratic society such as ours, citi-
zens are often called upon to decide on 
a host of issues that have a scientific 
content. The educational systems, of 
course, have a role to play. But many 
other factors contribute, including 
scientific and professional traditions, 
market forces, proliferation of modern 
communication technology, and qual-
ity of science coverage in the media. 
Currently, many important topics are 
left unreported in favor of “soft” or 
sensational news. The Internet offers 
an unlimited source of information on 
a variety of topics, but, unsorted and 
unevaluated, this information can be 
inaccurate in addition to bewildering. 
The challenge ahead thus is to moti-
vate professionals to become involved 
in achieving greater scientific literacy.
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of reaching out to and connecting with the public—the people 
who use and create maps, the institutions driving innovations 
in mapmaking, and the world that’s constantly on the move.
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