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ABSTRACT: 

Although maps have been around for a very long time, web maps are yet very young in their origin. Despite their relatively short 

history, web maps have been developing very rapidly over the past few decades. The use, users and usability of web maps have 

rapidly expanded along with developments in web technologies and new ways of mapping. In the process of these developments, the 

terms and terminology surrounding web mapping have also changed and evolved, often relating to the new technologies or new uses. 

Examples include web mapping, web GIS, cloud mapping, internet mapping, internet GIS, geoweb, map mashup, online mapping 

etc., not to mention those with prefixes such as “web-based” and “internet-based”. So, how do we keep track of these terms, relate 

them to each other and have common understandings of their meanings so that references to them are not ambiguous, misunderstood 

or even different? This paper explores the terms surrounding web mapping and web GIS, and the development of their meaning over 

time. The paper then suggests the current context in which these terms are used and provides meanings that may assist in better 

understanding and communicating using these terms in the future. 

* Corresponding author

1. INTRODUCTION

Maps and mapping have developed rapidly over the past 

decades as new digital and online technologies have evolved. 

This has created a plethora of terminology used to describe the 

new mapping environments. The purpose of this paper is to 

identify the variety of terms used to describe the new wave of 

web mapping and to recommend how the terms can be used in a 

context that promotes better understanding and communication. 

2. WEB MAPPING AND GIS DEFINED

There are number of similar definitions for web mapping and 

web GIS used in the geodomain. Both, Web mapping and Web 

GIS, are usually understood as being the same thing, and most 

generally web mapping and/or Web GIS is “the process of 

designing, implementing, generating and delivering maps, 

geospatial data and Geographic Information Systems (GIS) 

functionality or services on the Web.” (p. vii, Li et al., 2011a) 

However, in our view, there is a difference between mapping 

and GIS, therefore in this section, we present other, widely 

adopted definitions for either Web mapping or Web GIS. 

2.1 Web Mapping 

The Open Geospatial Consortium (OGC), a de-facto 

standardization body responsible for defining widely adopted 

interfaces between geospatial data and information and the Web, 

defines the term web mapping as “a dynamic query, access, 

processing, combination and portrayal of different types of 

spatial information over the Web” (OGC, 2017).  

Mitchell (2005) defines the term web mapping as the concept 

referring to variety of applications and processes, but it most 

often implies a web page that has some sort of static or 

interactive map component. 

Haklay et al. (2008) discusses emerging terminology used as 

synonyms to web mapping in the realm of Web 2.0, among 

which the concept of neogeography emerged which refers to the 

use of modern web tools for creating and sharing maps. Web 

2.0 is characterized by user-generated content. When the 

content is geographically-referenced and there are more users 

generating it (i.e., mapping on the Web), the result is called 

volunteered geographic information (Goodchild, 2007).  

Among more general terms, crowdsourcing, citizen science and 

user-generated geographic content are referred when talking 

about web mapping in Web 2.0. All the above terms are often 

used as synonyms and often related to a citizen involvement in 

carrying out various activities relating to geographic 

information science (See et al., 2016). 

2.2 Web GIS 

According to Kemp (2008), a Web GIS (also referred to as 

Internet GIS, distributed GIS, and Internet mapping) is “the 

implementation of GIS functionality through a World Wide 

Web browser or other client program, thus allowing a broader 

usage and analysis of a particular geographic database (p. 511, 

Kemp, 2008).  

Marrying GIS with computer networks has formed various types 

of distributed GIS, such as Network GIS (Yang et al., 2008), 

Internet GIS (Peng and Tsou, 2003), Intranet GIS, Wireless GIS, 

Distributed GIServices (Yang and Tao, 2006), Web GIS (Plewe, 

1997), and Location Based Services (Bin and Zipf, 2004). To 

distinguish these concepts and to give clearer definitions of 
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these concepts, Yang et al. (2006) argued that all of them are 

Network GIS geographically dispersed in the allocation of 

geospatial information resources and geospatial computing. 

 

2.3 Geospatial cyberinfrastructure and geosemantic web 

 

With the adoption of the term cloud computing in early 2000s 

for “enabling ubiquitous, on-demand access to a shared pool of 

configurable computing resources (e.g., computer networks, 

servers, storage, applications and services)” (p.2, Mell and 

Grance, 2011), the terms such as Cloud GIS, Cloud mapping, 

Geocloud, Spatial Cloud Computing and Geospatial 

cyberinfrastructure have emerged and are frequently used as 

synonyms to any term used in the context of distributed, Inter-

/Intranet, wireless, web or network GIS. 

 

In the cloud computing era, the process analogous with web 

mapping is called spatial cloud computing and it is a paradigm 

driven by geospatial sciences, and optimized by spatiotemporal 

principles for enabling geospatial science discoveries and cloud 

computing within distributed computing environment (Yang et 

al., 2010). Geospatial cyberinfrastructure refers to an 

infrastructure that supports the collection, management, and 

utilization of geospatial data, information, and knowledge for 

multiple science domains. (Yang et al., 2011). Such an 

infrastructure utilizes various resources in a framework scalable 

along three dimensions: functions, communities and enabling 

technology (Yang et al., 2010). 

 

Web 3.0, or semantic web (Berners-Lee et al., 2001), is one of 

the most recent developments, which influences the meaning 

and the use of the web mapping concept. In this context, except 

referring to the processes related to creation and dissemination 

of geospatial information, geosemantic web mapping includes 

capture and dissemination of the meaning of geographic 

phenomena, processes and resulting knowledge represented on 

the Web1. With access to the meaning of geographic phenomena 

(represented by data, maps or images), future systems will be 

realizing automated web mapping in real-time, for instance only 

by simple search for spatial knowledge (Ivánová et al., 2013; 

Reed et al., 2016; Scharl and Tochtermann, 2007).  

 

 

3. DEVELOPMENTS IN WEB MAPPING AND GIS 

TERMINOLOGY 

Web mapping is used to refer to the mapping environment that 

has migrated to and developed on the web. This has happened 

together with other related developments including GIS moving 

more into an online environment, and the increasing use of 

geospatial web services. The result is that the usage of these 

terms has morphed closer to each other, overlapped and 

sometimes even used synonymously. The following sections 

identify some of the developments in the use of terms 

surrounding web mapping, GIS and geoweb.  

 

3.1 Mapping, GIS and the web 

Mapping and GIS have developed rapidly over the past decades 

due to many advances in technologies and their use. Both terms 

have also expanded simultaneously with their developments on 

the web. Web mapping and web GIS are now commonly used 

and particularly emphasize the web environment in which they 

operate. When referring to the whole range of such 

1 https://www.w3.org/2015/spatial/wiki/Main_Page 

developments on the web, both terms are sometimes used 

together to ensure that all aspects of mapping and GIS on the 

web are covered or the terms have also been used 

synonymously (Fu and Sun, 2011; Li et al., 2011b). Of course 

the terms mapping and GIS are not synonymous, but distinct in 

that mapping is the process of building a geographic 

representation referred to as a map, whereas GIS is a system for 

representing, manipulating, analyzing and visualizing geospatial 

data, including building a map. Hence, in a web environment, 

the same distinctions apply albeit in a different environment. In 

fact, many of the geospatial terms in a web environment arise 

from either the information technology (IT) terms themselves, 

geospatial terms or even social terms (Table 1). 

 

 
Table 1. Web-related geospatial terms from IT, geospatial and 

social contexts 

 

The web environment has impacted mapping and GIS in that 

they themselves have been developed further due to the advance 

of web technologies. For example, because of the web, mapping 

has become more interactive and GIS more collaborative as 

users can interact with maps and apply geospatial functionality 

to the underlying geospatial data (Li et al., 2011b; Peterson, 

2014; Veenendaal et al., 2017). This also influences how 

terminology has been developed. 

 

The web environment has also impacted mapping and GIS by 

moving beyond their boundaries. The fact that online 

technologies have revolutionized mapping and GIS by 

manipulating the underlying data and functionalities, has 

resulted in web services being developed to encapsulate data 

and functionality into online components with an application 

programming interface (API). Geospatial information and 

functions can now be accessed by web services, termed geoweb 

services to distinguish them from non-geospatial. Terms like 

web map services, geospatial web services, online mapping 

services and mapping web services (or web mapping services) 

have been used as synonyms (Fu and Sun, 2011). Although not 

strictly web mapping in that they do not necessarily produce 

maps, geoweb services manipulate geospatial information, may 

produce maps, and are increasingly the technology used to 

retrieve, analyse and model the information that ends up on 

maps or is used via computer programming interfaces in further 

geospatial applications. This way, the “users” of these geoweb 

services are not only human end-users, but also other 

application software programs that can consume and use 

geospatial information. 

 

Trying to capture the concepts of this confluence of geospatial 

and web developments – web mapping, web GIS and geoweb 

services – has been a challenge and different terms have been 

used for this. The first phrase encapsulating this confluence 

appears to be “spatialization of the Internet” (Herring, 1994). It 

was not until almost a decade later that terms such as geospatial 
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web or geoweb for short began to be used (Lake et al., 2004; 

Hacklay, 2004; Scharl and Tochtermann, 2007; Li et al., 2011b). 

Geoweb is defined as an 

 

“interconnected, online digital network of discoverable 

geospatial documents, databases and services” (p.3, Turner 

and Forrest, 2008) 

 

or more detailed as 

 

 “an integrated, discoverable collection of geographically 

related Web services and data that spans multiple 

jurisdictions and geographic regions. In a broad sense, the 

Geospatial Web refers to the global collection of general 

services and data that support the use of geographic data in a 

range of domain applications.” (p. 15, Lake and Farley, 

2009). 

 

These definitions, explicitly or implicitly, cover all aspects of 

geospatial data and functionality in the context of their use in 

applications. This then covers all aspects of mapping, GIS and 

services on the web, including continuing developments in 

semantics, knowledge-building, sensor networks, 

geovisualization, geoanalytics, etc. 

 

3.2 Context of terminology 

As developments in technology occur, the terminology used 

often expands to identify the new context of these technologies. 

For example, when GIS software moved from the desktop to the 

Internet environment, they were sometimes referred to as 

Internet GIS (Peng and Tsou, 2003). Also, when mapping 

shifted from static mapping to adopt dynamic and interactive 

web technologies like AJAX and Web 2.0, it was referred to as 

interactive mapping or web mapping. The term interactive 

mapping has subsequently expanded to include the functionality 

with web GIS, which itself is continuing to evolve and expand 

(Steinberg and Steinberg, 2015).  

  

Synonyms for a term are often used because of the various 

perspectives that users take, for example web mapping, 

interactive mapping and cloud mapping. In essence, these terms 

are synonymous since the mapping using the web means that 

the maps became interactive from a user perspective and could 

be implemented using cloud computing from an infrastructure 

perspective. However, in their usage the different terms may 

have some distinct implications. For example, web mapping 

implemented via some online web services may not necessarily 

utilize cloud computing technologies.  

 

The perspectives in which a term can be used include: the media 

used for implementation or communication, content-related and 

usage-based. 

 

3.2.1 Media focussed terms: When maps started to be placed 

online, the term online mapping became used to distinguish it 

from the traditional infrastructure used to generate maps, 

namely, the desktop computer. So the intent was to focus on the 

fact that maps were now online on the web. Related terms 

identifying the online medium for mapping are Internet 

mapping and web mapping (see Figure 1). Although used 

synonymously, the terms Internet and web, short for World 

Wide Web, are distinguished in that the Internet refers to the 

network infrastructure while the web refers to a large 

multimedia application that operates on the Internet (Peng and 

Tsou, 2003). 

 

 
Figure 1. Terms used for mapping, GIS and web services from 

the perspective of media, content and usage 

 

With the advent of mobile devices and the use of maps on them, 

the term mobile mapping was also used; however, this should 

not be confused with the capture of 2D and 3D data using 

mobile devices such as laser scanners, which is also termed 

mobile mapping. This latter case is a prime example where 

terms can easily double up and cause confusion or ambiguity. 

 

When the cloud, and in particular cloud computing, was used to 

host maps (Peterson, 2014), the focus on this infrastructure 

became apparent in the term cloud mapping. For example, when 

considering web mapping from the perspective of using cloud 

services and infrastructure to host it, this term can be referred to 

as cloud mapping, for example, the title of a book “Mapping in 

the Cloud” (Peterson, 2014). Also, a number of geospatial 

organisations refer to the terms, as is evident from a quick 

search on the web. 

 

The focus of the changing media and underlying infrastructure 

was also apparent in the terms surrounding GIS (Figure 1). 

Terms used to highlight the move of GIS and GIS functionality 

to the web include Internet GIS, online GIS and web GIS, 

similar to those for mapping. The use of mobile devices for 

mapping similarly resulted in the term mobile GIS (Drumond et 

al., 2007; Xia et al., 2016). 

 

3.2.2 Content focussed terms: In some cases the new or 

changing content has been integrated into the use of a term. 

This is the case particularly with a term like web services 

applied to geospatial data and applications. Geospatial web 

services, or geoweb services for short, spatial web services and 

web map services are all terms that illustrate this (Figure 1). 

Interestingly, but as can be expected, the terms mapping and 

GIS are not influenced by the content, since they are supposed 

to be more generic and apply to a whole range of different 

applications and contents. 

 

3.2.3 Usage focussed terms: As the underlying technologies 

develop, the characteristics of systems and usage may develop 

and change. These characteristics may also find their way into 

the terminology used to distinguish the new systems from the 

traditional or older implementations. For example, with the 

development of AJAX and Web 2.0 technologies, online 

mapping interfaces became much more interactive and allowed 

users to share and contribute content. Terms such as interactive 

mapping and collaborative mapping are used to express these 

characteristics (Figure 1) (Bernardin et al., 2006; Rouse et al., 

2009; Aye et al., 2016). Even terms like participatory mapping 
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and community mapping are implying online mapping because 

of the developments and benefits of using the web in 

participatory mapping processes (Plantin, 2014). 

 

4. FRAMEWORK FOR GEOWEB TERMINOLOGY 

With a reference to the discussion in Section 3, we suggest the 

following use for the terminology (see Figure 2): 

● Geospatial web – for a subset of the Web that 

contains geospatial data and processes. 

● Geospatial web mapping – for a process of 

building geographic representation referred to as a 

map.  

● Geospatial web GIS – for a system used for 

representing, manipulating, analyzing and visualizing 

geospatial data, including building a map. 

● Geospatial web services – for a self-contained, 

self-describing, modular applications that can be 

published, located, and invoked across the Web 

(OGC, 2017). 

There are several synonyms used with the geospatial web 

mapping and geospatial web GIS core concepts (see Figure 2). 

 
Figure 2. Framework of geoweb and related terms 

 

The concept and practice of web mapping has dramatically 

changed in time, following the evolution of the interaction 

among the mapping data/information, the Internet, the web, the 

available tools and its users’ attitude.  If we want to summarize 

in few words we can say that the web mapping is a website with 

mapping capability. The capability has grown in time and the 

interest of the people in consuming (and more recently in 

contributing to) those websites has grown accordingly. 

 

There are different terms which are used as synonyms of 

geospatial web mapping; they may have slightly different 

meanings or, at least, refer to different stage (and characteristics) 

of web mapping. For instance, online mapping is a wide 

meaning term, which means, following the definition of 

“online” (Oxford Dictionaries, 2017), that the mapping is 

available on or performed using the Internet or other computer 

networks.  

 

Interactive mapping is properly used to denote a type of web 

mapping based on AJAX or similar technologies combined with 

image tiling, which allow online maps to be delivered to a user 

in a continuous and responsive manner. A second relevant 

aspect of interactive mapping is the possibility of mashups, i.e., 

the dynamic and personalized combination of data from 

multiple sources combined into one map (Wood et al., 2007, Li 

and Gong, 2008). 

 

With the term cloud mapping, the emphasis is put on the cloud 

technology, which provides resource pooling, virtualized 

applications and a shared platform from which mapping 

applications and databases can be built, integrated and shared 

on the web. Examples include Amazon’s cloud storage and web 

services, Microsoft Azure cloud, ESRI’s ArcGIS Online, 

GeoNode, GIS Cloud, and CartoDB. The cloud provides a 

platform to manage and manipulate Big Geospatial Data which 

is a characteristic of the growing volumes of geospatial data 

being collected through sensors and mobile devices (Lee and 

Kang, 2015). 

 

If cloud mapping is more about the server side, the 

collaborative mapping, derived from the Web 2.0 developments, 

refers to the way in which more users participate, not only in the 

use of web maps, but also in data creation activities. 

OpenStreetMap (2017) and Wikimapia (2017) are the most 

relevant examples of collaborative mapping. 

 

Coming to the “GIS branch” of the tree in Figure 2, the main 

remark concerns the fact that we are considering (and proposing 

to use) only the term web GIS. The term Internet GIS is used 

mainly due to historical reasons. In fact, the first scientific and 

technical contributions (papers, books, etc.) related to the online 

GIS used the term Internet associated to the GIS. As already 

mentioned, Internet GIS (Peng and Tsou, 2003) is an Internet 

geospatial application which uses more services than the Web.  

It is broader with respect to the applied technology, but not as 

pervasive as Web GIS (Google, 2017).  Internet GIS are those 

systems that use the Internet as the supporting network 

infrastructure and that follow all Internet protocols, but they do 

not necessarily use the World Wide Web to provide a front-end 

interface. In this sense, the use of the web to run its user 

interfaces may be considered as one distinct feature between 

Internet GIS and Web GIS. Online GIS, exactly like online web 

mapping, is a broad term and can be considered as synonym of 

Internet GIS. 

 

Cloud GIS refers to the platform which is used for sharing data 

and functionality. Being implied with the term (and concept) 

GIS, it means that it is more than cloud mapping. It is a fully-

fledged GIS that takes advantage of the cloud and web 

technologies for the communication among its components: 

retrieving, processing and sending any kind of geospatial data 

and information. This is in line with the trend of moving office 

tools onto the cloud computing platforms, such as Google Docs 

and Microsoft Office on Onedrive. 

 

Finally, a mobile GIS is an integrated software/hardware 

framework for accessing geospatial data and location-based 

services through mobile devices via wired or wireless networks 

(Tsou, 2004). Therefore, in this case the term highlights the 

device allowing the interaction with geospatial data and 

processing because on one side these tools are more limited (for 

instance for the visualisation of maps, due to the small 

dimensions of the screen), and on the other side they allow for 

content generated in the field, increasing accuracy and saving 

time. 

 

5. CONCLUSIONS 

There exists a diversity of terms in the geospatial and web 

disciplines over time and often referring to the same thing. This 

paper identifies some of this diversity and provides a framework 

of terminology with the goal to provide a common way forward 

in the use of geoweb terms. 
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As there are developments in the integration and expansion of 

geospatial and web technologies, the terminology expands with 

reference to the new technologies or context. This referencing is 

intended to highlight the changes or developments in the new 

context. An example was the transition of GIS into an online 

environment and being referred to with terms such as online 

GIS, Internet GIS and web GIS. 

The geospatial web and associated components including 

geospatial web mapping, GIS and services, will continue to 

develop and evolve with new terms appearing in relation to 

media, content and usage. These are positive developments to 

be encouraged; we hope that this paper will help to guide the 

terminology of the future geospatial web. 
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