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ABSTRACT 
The participation of large numbers of private citizens who 
are informal in the creation of geographic information is 
widespread for centuries and has been reserved to official 
agencies. This participation becomes a dramatic innovation 
that will certainly have profound impacts on geographic 
information systems (GIS) and more generally on the 
discipline of geography and its relationship to the general 
public. This phenomenon is called volunteered geographic 
information (VGI), a special case of the more general Web 
phenomenon of user-generated content such as Wikimapia 
(www.wikimapia.org), a service allowing citizens to 
provide descriptions of places of interest to them; Picasa 
(www.picasaweb.google.com), a collection of worldwide 
geo-referenced photographs; OpenStreetMap 
(www.openstreetmap.org), a volunteer effort street map 
project of the entire world; and Google Earth, a software 
that is link to the internet and provide satellite image of the 
globe with geography information that can be provided by 
public from everywhere. This technology can be used to 
share information about the emergency situation to others. 
Emergency manager can use the data to further emergency 
management and decision making. This paper also 
discusses about the uncertainty of geography information 
for the uncertainty of an unpredicted emergency event. 
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1. INTRODUCTION 
There are several achievements have been established in 
the past five years in GIScience as the field that supports 
theory behind the development and the use of geographic 
information systems (GIS) as a tool. Most of them are 
generally used by people to understand their surroundings. 
The most phenomenal is Google Earth which is software 
that lets everyone explore rich geographical content 
anywhere on Earth using satellite imagery, maps, terrain, 
3D buildings and even explore galaxies in the sky. At this 
point, satellite imagery of a certain time (temporal 
resolution) and scale (spatial resolution) of any place on 
earth in Google Earth figures out the surface of Planet 
Earth in the most real than before for general audiences. 

Following the success of Google Earth, GIS then become a 
network system that established by communities to provide 
spatial information. People around the world can use the 
software for free and more than that they can share photos 
of places on earth with others. This collaboration among 
both amateurs and experts using Web 2.0 technology is then 
called the wikification of GIS (Sui, 2008). Wikification of 

GIS drives people to volunteer in many data collection held 
by government and non-government organizations such as 
National Mapping Corps sponsored by the US Geological 
Survey (USGS) in collecting information that contributes to 
the US national map; the US Census Bureau in collecting 
census data for the homeless; and Urban and Regional 
Information System Association (URISA)’s GIS Volunteer 
Corps in helping the relief efforts from New Orleans to 
Afghanistan (Sui, 2008). 

To share spatial information digitally, Google Earth’s users 
can save their geographical data to a KML file format and 
then use Google Earth or other applications, including 
Google Maps, Google Maps for mobile, NASA 
WorldWind, ESRI ArcGIS Explorer, Adobe Photoshop, 
AutoCAD, and Yahoo! Pipes, to display KML (“KML 
Documentation,” 2009). This is another development in 
GIS application when one format data can be used by 
different software. Therefore, geographical data are more 
flexible to transfer in communities. Likewise, tight 
coupling (both the model and the GIS read and write the 
same files within a GIS environment without any 
translation process) become more popular in the future than 
loose coupling (a model is run as a separate piece of 
software and data are exchanged to and from the GIS in the 
form of files in export format) (Longley, Goodchild, 
Maguire, & Rhind, 2005). 

Another exciting development in GIScience is in 
management and policy. GIScience does more than what 
GIS did in the early days. GIScience is not only depicting 
how the world looks, but it is developing this extensive 
application into a bigger agenda to successful problem 
solving (Longley et al., 2005). Today GIS is used by any 
level of government in decision making process for public 
services in economic development, transportation and 
services routing, housing, infrastructures, health, tax maps, 
human services, law enforcement, land-use planning, park 
and recreation, environmental monitoring, emergency 
planning, and citizen information/geodemographics 
(O’Looney 2000 cited in Longley et al., 2005) 

Global Positioning System (GPS) technology is another 
technology in GIScience that has been used widely by 
public. It arose from a 1969 research project of the U.S. 
Defense Department as a military research project to fly 
atomic clocks on satellites and use the data for navigation; 
but nowadays, GPS can be found in cars, boats and 
airplanes, cell phones, wristwatches and computers for 
navigation, farming, mining, construction, surveying, 
taxicab operations, logistical supply-chain management, 
package delivery and science and technology applications 
(“History of GPS,” 2006). Many fields of science use GPS 
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for their researches. For instance, geologists can use GPS to 
measure expansion of volcanoes and movement along fault 
lines; ecologists use it to map differences in a forest 
canopy; biologists can track animals using radio collars that 
transmit GPS data; and Geographers can define spatial 
relationships between features of the Earth's surface 
(“History of GPS,” 2006). 

The participation of large numbers of private citizens using 
the information technology in the past years who are 
informal in the creation of geographic information is 
widespread and has been reserved to official agencies 
(Goodchild, 2007a). Goodchild added that the private 
citizens are largely untrained and their actions are almost 
always voluntary, and the results may or may not be 
accurate. He found that this participation becomes a 
dramatic innovation that will certainly have profound 
impacts on GIS and more generally on the discipline of 
geography and its relationship to the general public. He 
then calls this phenomenon as volunteered geographic 
information (VGI), a special case of the more general Web 
phenomenon of user-generated content. 

A disaster is a geographer phenomena and geographical 
information provides data about features and phenomena 
located on or near the surface of the Earth (Goodchild et 
al., 1999 cited in Zhang & Goodchild, 2002). In addition, 
the practical need to solve geographical problems by 
government agencies and various private sector companies 
makes GIS, and also remote sensing, increasingly popular 
in gathering and processing geographical or spatial 
information (Zhang & Goodchild, 2002; McMaster & 
Usery, 2004). However, this method is not only used in the 
field of geography; other disciplines such as agriculture, 
hydrology, landscape ecology, soil conservation and even 
emergency management also have the opportunity to gain 
information from geographical perspectives (Zhang & 
Goodchild, 2002).  

The paper will discuss about VGI for disaster management, 
particularly for emergency response phase. This will 
include the introduction to geographic information, 
emergency management, and the prospect of using VGI to 
help decision maker in an emergency response phase. 

2. GEOGRAPHIC INFORMATION 
2.1.The Ontology and Representation of Space 

and Time in GIScience 
Systematic thinking about space originally comes from 
geography, mathematics, physics, and philosophy which 
have developed their perspective on space and time with 
different perspective (Longley, Goodchild, Maguire, & 
Rhind, 1999). Geography represents the empirical 
perspective on the subject of space and time at 
geographical scale; mathematics represents the formal 
perspective on space and time, bringing its formidable 
deductive power to the representation such as Euclidian 
geometry; physics gives contribution of general relativity 
and quantum mechanics to our understanding of space and 

time go well beyond the absolute-relative controversy; 
finally, philosophy formulate two conflicting hypothesis: 
(a) there exist things in time and space which have (known 
and unknown) attribute (lead to an ontology of object); (b) 
the spatio-temporal clusters of known attributes are the 
things (lead to an ontology the field) (Longley et al., 1999). 
Representation of geographical phenomena followed by 
these questions: What is to be represented? What things 
exist? What is the ontology of geographical space? 
(Longley et al., 1999). Ontology is a branch of philosophy 
that proves ‘‘the existence of things in the world. 
Specifically, it studies the generic traits of every mode of 
being and becoming, as well as the peculiar features of the 
major general of existence’’ (Bunge 1977 cited in Bian, 
2007). From this perspective, the information about this 
change is very important in space and time because all 
things change (Wand 1989 cited in Bian, 2007). 

Representation in Geographic phenomena has become 
more complex through time as new concepts emerged 
(Goodchild, Yuan, & Cova, 2007) simultaneously with the 
evolving in information technology. GIS is designed to help 
people to manage and analyze those phenomena. GIS has 
two categories of geographical concepts: geographical 
entities (e.g. mountain, rivers, valleys, coastal and artificial 
feature such as road and cities) and geographical 
phenomena (the things that happen such as flooding, 
wildfire, erosion, and urban growth), and the spatial and 
temporal properties and relations characterizing these; 
because it is not just about thing listed in a map nor are 
about spatial information of the object on earth (Longley et 
al., 1999). Longley and his colleagues describe that 
geographical entities are mountain, rivers, valleys, coastal 
and artificial feature such as road and cities; and 
phenomena are the things that happen such as flooding, 
wildfire, erosion, and urban growth. In addition, Goodchild 
et al. (2007) explain about space and time in GIS in a 
practical term (how big and how long). They mention that, 
in most applications, spatial dimensions will not be 
resolved to finer than one cm, and the temporal dimension 
will not be resolved to finer than one second. Moreover, 
they conclude that the geographic domain includes the 
surface of the Earth, and the near-surface, so the domains 
of groundwater hydrology, geology, oceanography, and 
atmospheric science, may be around 10 km below the 
surface and 30 km above it. 

Numerous definitions of geographic information focus on 
the concept of geo-referencing that is the association of 
locations in the geographic domain with the properties of 
those locations (Goodchild et al., 2007). It is similar to 
what Bian (2007) says about the object-orientation. 
Although it is incomplete for spatial representation, Bian 
confirms that objects in object-orientation can represent an 
almost unlimited range of phenomena using properties, 
behavior, and relationships of objects, either individually or 
in combination. He also states that the importance of 
attributes is widely recognized in the GIScience literature 
to identify spatial phenomena. Furthermore, Bian affirms 
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that objects act on, or they are acted upon by, other objects; 
as well, methods can change the state of an object as an 
event. 

Bian (2007) verifies that not all spatial phenomena are best 
represented as objects nor can they be best manipulated 
using GIS software. He explains that spatial objects, spatial 
regions, and fields can be represented in three categories: 
well represented as objects, reasonably represented as 
objects, and not well represented as objects. He affirms that 
the power of object-orientation reaches its full potential for 
the representation of spatial objects because their 
conceptual model matches the principles of object-
orientation. Nevertheless, Bian remarks that object-
orientation cannot be used for the representation of 
continuous fields, because it has conflict between the 
discrete assumption of objects and the continuous nature of 
fields. 

Most computer programs gain their meaning from the 
relationship between their internal algorithms/protocol and 
some aspect of the real world (Longley et al., 1999). 
Additionally, Longley and his colleagues point out that 
many of the characteristic of the geographical world can be 
measured by tool and by human cognitive function. They 
affirm that human behavior is influenced by a combination 
of perceptual inputs, conscious decisions, and motor acts. 
However, they also state that since cognitive factor often 
influence behavior, human’s reasoning and decisions 
cannot be better than their knowledge of situations such as 
distance or directions. 

2.2.The Importance of Scale 
Conventionally, maps portray the phenomena distributed on 
Earth’s surface in a static format with constant or near-
constant ratio between distance as measured in the real 
world and in a map which is known as ‘scale’ by 
cartographer; but today GIS provide digital maps in 
multiscale representations along with statistical and other 
techniques (Quattrochi & Goodchild, 1997). 
In geography, scale is used to refer the magnitude of a 
study (e.g., its geographic extent) and the degree of detail 
(e.g., its level of geographic resolution), both in the 
contexts of space (geographical scale), time (temporal 
scale), and many other dimensions of research; the closer 
we look at the world, the more detail we see (Quattrochi & 
Goodchild, 1997). 

Quattrochi & Goodchild (1997) state that geographic scale 
is important because it defines the limits to our 
observations of the Earth in a small linear dimension, that 
is the limiting spatial resolution, the size of the smallest 
observable object, the pixel size, the grain of the 
photographic emulsion, or some similarity defined 
parameter. On the other hand, they also argue that 
observation must also have a large linear dimension that is 
the geographic extent of the study, project, or data 
collection effort. They conclude that a change of a 
dimension resulting a change in resolution.  

Geographical scale is also important because it is often a 
parameter in the physical and social processes that shape 
geographic phenomena (Quattrochi & Goodchild, 1997). In 
the digital era, massive amount of geographic data are 
collected from various sources and at different scales; 
therefore, researchers should understand about scale in 
analyzing particular geographic phenomena because 
changing the scale of data without understanding the effects 
of it can lead to a mistaken result (McMaster & Usery, 
2004). Furthermore, McMaster & Usery (2004) remark that 
since many processes do not scale linearly, awareness of 
how that pattern or process changes with scale is very 
important so that the scaling process can be performed 
sensibly. 

2.3.The Implications of Location - Aware 
Computing for Geographic Information 

Information technology has been growing expansively in 
the last ten year both hardware and software. From the 
hardware site, mobile computing is very popular for 
communication and work. Laptop, GPS, and cellular phone 
are three top mobile gadgets that are used by people around 
the world for daily-based activities. Basically, laptop can be 
used for work, entertainment, and communication using 
internet technology; GPS can be used in car for identify 
location on Earth using satellite; and cellular phone can be 
used for communication. Nowadays, the capabilities of 
those gadgets are improved so they can be used for more 
other needs since the computer software has been also 
developed rapidly for many purposes. For full computing 
experience, laptop can be installed many useful software in 
which location of the laptop can be detected by others using 
GPS or the brand new internet-based application called 
“Google Latitude”. GPS is also become a multifunction 
gadget since it is implanted with multimedia player so user 
can navigate, drive and listen to music simultaneously. In 
addition, cell phone is more powerful since it is also has 
capability for navigating, playing multimedia, typing, 
browsing, and gaming. In short, computer hardware and 
software development change the way we work and travel 
into a worldwide networking activities.  

The location-aware computing is the cause for a new age 
for geographical information and has significant impacts 
for computational in GIScience. Mobile computing change 
the way we handle data from collecting, saving, analyzing 
and in the decision making process (NRC, 2003). People 
now can report a phenomenon in a particular location using 
laptop and send the data to others using internet. Data also 
can be stored at the small size yet huge capacity hard disk, 
both internal and external. Moreover, analyzing phase to 
produce new information can be done by collaboration 
among expertise from distance using online conference. 
This mechanism can improve the decision making process, 
both in term of time and quality. 
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2.4.The Implications of Cloud Computing for 
Future of Geographic Information 

Internet is one of the important aspects in information 
technology development. This networking technique 
changes the way we work and gain geographical 
information. Following the success of internet, browser 
software also improved and utilized for internet 
applications. For example, people now can use “Yahoo 
Calendar” for manage their schedules.  This calendar 
application is not installed in the local hard disk, but in the 
Yahoo’s server that the users have no idea where it is. All 
they have to do is open a Yahoo account, log in to the 
account, and use a lot of internet applications for free. This 
phenomenon then is called cloud-computing to illustrate 
the unknown computer hardware location which users 
around the world access as if they use the local computer 
hardware. 

Cloud-computing has significant implication for 
computational in GIScience, especially in the way we use 
hardware. Software installation needs space in hard disk as 
well as data storage, but in cloud-computing the space is 
not in local hard disk rather in a huge hard disk somewhere 
on Earth. Implication for this state is file transfer capacity 
and speed play significant role for data storage. Although 
users do not need more space in their local hard disk, they 
still need a broadband internet connection for accessing 
data and application from the ‘cloud’. 

Another implication is related to the GIS software. An 
important question can be asked: will GIS disappear into 
the cloud? The short answer is yes, it will. However, some 
issues are needed to consider to the implementation of this 
cloud-computing. Firstly, broadband connection is a must 
since geographical information is not only in attribute table 
but also in image. Image file usually has a big size 
depending on resolution; thus, low connection can ruin the 
data processing and analyzing both attribute tables and 
images. Secondly, due to its feature/addon/plugin, the size 
of application such as ArcGIS is relatively big. Hopefully, 
if this application in the future can be accessed from the 
internet then full feature is also needed to be installed to 
make this cloud-computing reliable for GIScience. Thirdly, 
the price to purchase the software could be decreased since 
the user will not really have the software and only can be 
accessed where the computer connected to the internet. 
Moreover, it also could be free since some GIS open source 
software such as GRASS and Quantum GIS are 
significantly enhanced recently. 

2.5.Uncertainty in Geographic Information 
Geographic information provides data about features and 
phenomena located on or near the surface of the Earth 
(Goodchild et al., 1999 cited in Zhang & Goodchild, 2002). 
Almost similar to that, spatial information usually used for 
the information related to any multi-dimensional frame, 
which suggests a more general context of geographical 
problems (Zhang & Goodchild, 2002). Additionally, the 
practical need to solve geographical problems by 

government agencies and various private sector companies 
makes remote sensing and GIS increasingly popular in 
gathering and processing geographical or spatial 
information (Zhang & Goodchild, 2002; McMaster & 
Usery, 2004). However, this method is not only used in the 
field of geography; other disciplines such as agriculture, 
hydrology, landscape ecology, and soil conservation also 
have the opportunity to gain information from geographical 
perspectives (Zhang & Goodchild, 2002).  

Zhang & Goodchild (2002) emphasis that GIS is not only a 
digital way to make a map, but it consists of scientific 
background to sustain technology developments which 
enhances accuracy in observations to support facts or 
knowledge obtained from investigation, study, or 
instruction about specific places on the Earth’s surface.  

Handling of large amounts of geographical information can 
lead to uncertainty in a number of forms (Longley, 
Goodchild, Maguire, & Rhind, 1999). This uncertainty may 
occur due to errors in measuring the positions and attributes 
of geographical entities, or in sampling distribution of 
geographical phenomena (Zhang & Goodchild, 2002). In 
fact, errors in data sources are likely to have the most 
profound impacts on the resultant information products and 
decision-making (Zhang & Goodchild, 2002). This 
uncertainty could be more important when it deal with the 
uncertainty event such as an emergency situation. How 
these uncertainty phenomena can be help with the 
uncertainty geographical information through VGI is an 
important aspect for emergency management. 

In general, uncertainty within spatial information can be 
error, vagueness, or ambiguity (Longley et al., 1999). 
Zhang & Goodchild (2002) state that the whole process in 
GIScience research from geographical abstraction, data 
acquisition, and geo-processing to the use of data as the 
following next analysis cannot be pure from uncertainty. 
They also remark that this could happen because of lack of 
information for recovering the truth. Fundamental 
understanding about uncertainty is very crucial to all users 
of GIS (Longley et al., 1999).  

An implication of understanding uncertainty in 
geographical information is one significant step towards 
redefining GIS as science (Wright et al., 1997 cited in 
Zhang & Goodchild, 2002). Users of GIS should be aware 
of the possible complications to their analysis caused by 
uncertainty; in fact, they need to provide a report of 
uncertainty in the final results together with the plausible 
outcomes (Longley et al., 1999). Regarding to this, 
McMaster & Usery (2004) state that users of GIS can do 
such work since each object in a GIS database carries 
information describing its accuracy (Goodchild 1993 p.98 
cited in McMaster & Usery, 2004); every operation or 
process within a GIS can track and report error; and 
accuracy measures is a standard feature in GIS. Moreover, 
using data without consideration of its intrinsic uncertainty, 
can lead to a high probability in inappropriate decisions 
(McMaster & Usery, 2004). In short, ignoring uncertainty 
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can lead to incorrect predictions or can be completely fatal 
to the use of the GIS (Longley et al., 1999). 

Since uncertainty is very important in GISscience, 
University Consortium for Geographic Information Science 
(UCGIS) latter conducts research on uncertainty in 
geographical data to know how uncertainties arise, or are 
created and propagated in the GIS information process; and 
to identify the effects these uncertainties might have on the 
results of subsequent decision-making (Zhang & 
Goodchild, 2002). 

2.6.Volunteered Geographic Information 
Goodchild (2007b) affirms that nowadays, the pattern of 
citizens volunteering information can be found in many 
Web services. He gives some examples: Wikimapia 
(www.wikimapia.org), a service operating on similar lines 
to Wikipedia, and allowing citizens to provide descriptions 
of places of interest to them, along with geographic 
coordinates; Picasa (www.picasaweb.google.com), a 
collection of worldwide geo-referenced photographs; 
OpenStreetMap (www.openstreetmap.org), a volunteer 
effort street map project of the entire world; Google Earth, 
a software that is link to the internet and provide satellite 
image of the globe with layers, photograph, website link, 
and other geography information that can be provided by 
public from everywhere. 

 

Figure 1. Google Mashup in Google Earth. 

 

Working with Google Earth user can find a friendly tool to 
create geographic information which is called Google 
Mashup.  With this tool user can make documentation 
about a particular place on Earth’s surface with text, image, 
and link to one or more website that provide detail 
information, and even video. The data is store in the 
“cloud” for free. Figure 1 shows an example of Google 
Mashup with several forms of media. The first one is a 
simple text brief description about the Sixth Floor Museum 
at Dealey Plaza. Secondly, a link to the museum’s website 
so people can get more detail information about the 
museum and its program from the official source. Thirdly, 
an image shows the building of the museum which is stored 
in Picasa Web Album (picasaweb.google.com) so people 

can see the place at glance. Finally, a short video of the 
place stored in Youtube (www.youtube.com) shows the 
museum and its surrounding area. This information 
originally in KML format and then can be shared using 
KMZ format so other can open the file in Google Earth 
instantly. 

3. EMERGENCY MANAGEMENT 
Emergency management can be described as “the discipline 
and profession of applying science, technology, planning 
and management to deal with extreme events that can 
injure or kill large numbers of people, do extensive damage 
to property, and disrupt community life” (Drabek, 1991, 
cited in Lindell, Prater, & Perry, 2006). The person who 
conducts an emergency management usually called an 
emergency manager. He or she identify, anticipate, and 
respond to the risks of catastrophic events in order to 
reduce to more acceptable levels the probability of their 
occurrence or the magnitude and duration of their social 
impacts (Lindell et al., 2006). Moreover Lindell and his 
colleagues emphasis that hazards, emergencies, and 
disasters afflicted human societies much longer than 
academic disaster research has existed.  

There are four phases or principal functions of emergency 
management: hazard mitigation, emergency preparedness, 
emergency response, and disaster recovery (Lindell et al., 
2006). Of the four phases, mitigation is the only one that is 
conducted before the disaster event while the other stages 
all occur just before or after the disaster (Godschalk, 
Beatley, Berke, Brower, & Kaiser, 1998). Likewise, to 
protect communities from environmental hazard, mitigation 
and preparedness are the preventive practices in emergency 
planning which is very important for community or 
organizational preparedness to reduce risk (Perry & 
Lindell, 2006). As a consequence, immediate protection 
action should be made to save life.  

Hazard mitigation activities are performed to eliminate the 
causes of a disaster, to reduce the likelihood of its 
occurrence, or to limit the magnitude of its impacts if it 
does occur (Lindell et al., 2006). It provides passive 
protection at the time of disaster impact (Perry & Lindell, 
2006) . In addition, Godschalk et al. (1998) state that 
natural hazard mitigation typically carried out as part of a 
coordinated mitigation strategy or plan, either structural or 
non structural, depending on whether they affected building 
or land use. This includes: (a) strengthening buildings and 
infrastructure expose to hazard by means of building codes, 
engineering design, and construction practices to increase 
the damage resistance of the building; (b) avoiding hazard 
areas by directing new development far from risk area 
through land use plans and regulations and by relocating 
people to safe areas; and (c) protecting sand dunes, 
wetlands, forest and vegetated areas and other ecological 
elements that absorb and reduce hazard impacts. 

Disaster preparedness activities are undertaken to protect 
human lives and property that cannot be controlled or from 
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which only partial protection is achieved by mitigation 
phase (Lindell et al., 2006) and to develop the capability to 
conduct an active response at the time of disaster impact 
(Perry & Lindell, 2006). Furthermore Lindell et al. (2006) 
mention some issues that are needed to be concern of by a 
jurisdiction’s disaster preparedness program: (a) what 
agencies will participate in preparedness and the process by 
which they will plan; (b) what emergency response and 
disaster recovery actions are feasible for that community; 
(c) how the emergency response and disaster recovery 
organizations will function and what resources they require; 
and (d) how disaster preparedness will be established and 
maintained. 

Emergency response activities are conducted since the 
detection of the event and ends with the stabilization of the 
situation following impact which is including securing the 
impact area, evacuating threatened areas, conducting search 
and rescue for the injured, providing emergency medical 
care, and sheltering evacuees and other victims by different 
group, either formally constituted or volunteers (Lindell et 
al., 2006). 

After disaster impact has been stabilized, disaster recovery 
activities are conducted with two objectives: (a) the 
immediate objective that is by restoring the physical 
infrastructure of the community such as water, sewer, 
electric power, fuel (e.g., natural gas), telecommunication, 
and transportation (as the immediate objective), and (b) the 
ultimate objective that is until the community’s quality of 
life back to the same level as it was before the disaster 
(Lindell et al., 2006). Recovery is also categorized based on 
time of implementation time: (a) short range (relief and 
rehabilitation) activities usually include clearance of debris 
and restoration of access to the impact area, 
reestablishment of economic (commercial and industrial) 
activities, restoration of essential government or 
community services, and provision of an interim system for 
caring for victims—especially housing, clothing, and food, 
and (b) long-range (reconstruction) measures (Lindell et al., 
2006). Real success in long-term reconstruction comes 
from both effective plan and awareness by planers and 
other local official in the short-term obstacles (Schwab, 
2003). 

3.1.Disaster Myth 
Many actors or stakeholders involve in emergency 
management. All citizens are recognized as stakeholders as 
all are affected by the decisions made by elected and 
appointed officials; however, there are different types of 
group who have an interest in the emergency management 
process (Lindell et al., 2006).  

Lindell et al. (2006) divide the community stakeholder 
groups into three different categories. First, social groups 
are the basic organizational unit for emergency 
management that involves household that adopt hazard 
adjustments (especially mitigation and preparedness 
measures), households evacuate, and households suffer 

economic losses. Secondly, political groups are relating to 
governmental stakeholders. In the US, beginning at the 
base is the lowest level of organization, the municipality 
(i.e., town or city) and the county. Each state has its own 
rule in granting powers to these local jurisdictions, so there 
are varying levels of power from one state to another. The 
different levels of government also have different agencies 
that vary widely on the dimensions of size, organizational 
complexity, and amount of human, financial, and technical 
resources. Thirdly, economic groups are relating to any 
kind of profit organization. Businesses are the fundamental 
units in the hierarchy of economic stakeholders.  

The news media, as one particular set of businesses, is 
especially important to the success of emergency 
management activities because they not only deliver news 
of an imminent disaster or of all phases of emergency 
management, but also educate the public about hazards that 
might strike the community (Lindell et al., 2006). People 
collect information not only from authorities, but also from 
the news media, peers, and environmental cues because 
they assumed that the news media were more 
knowledgeable than self or peers but less knowledgeable 
than local, state, or federal government (Lindell et al., 
2006). Unfortunately, Perry & Lindell (2006 cited in 
Lindell et al., 2006) affirm that the news media can provide 
sensational story for those who have not had direct 
experience with such events. According to Lindell et al. 
(2006), the news media consume “hard news” about 
environmental incidents and the responses to those 
incidents by describing the course of events and reporting 
the views of different stakeholders. On the other hand, they 
state that the news media can also create “soft news” to 
build support for emergency management even when there 
is no “hard news” about disasters by describing the results 
of hazard/vulnerability analyses and the activities of 
planning organizations. In summary, the news media tends 
to perpetuate disaster myths rather than provide accurate 
information (Perry & Lindell, 2006). 

Classic research in the disaster field also highlighted 
between the realities and myths concerning disaster 
behavior (Tierney, Bevc, & Kuligowski, 2006). Disaster 
myth is misconceptions about people’s behavior in disasters 
and contrasts these with the findings of research (Lindell et 
al., 2006). Since the prevalence of disaster myths was first 
documented, more research has been done discussing such 
topics as the extent to which the public believes disaster 
myths (Wenger et al. 1975 cited in Tierney et al., 2006). 

Drabek & McEntire (2003) mention some assumptions in a 
disaster that is not true: (a) government is the only actor in 
emergency response; (b) information from outside official 
channels is lacking; (c) standard operating procedures will 
always work, (d) ad hoc emergence is not productive; and 
(d) citizens are passive in disaster operations. 

Tierney et al. (2006) warn that the wrong assumptions 
above could affect emergency management planning in a 
disaster. They also state that the belief in myths concerning 
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disaster behavior is harmful because of their potential for 
influencing organizational, governmental, and public 
responses during disasters. Finally, they affirm that 
incorrect assumptions can lead to misallocations of public 
safety resources that could be put to better use in providing 
direct assistance to victims. 

4. THE UNCERTAINTY FOR THE 
UNCERTAINTY 

Geographic information could be wrong and a disaster is 
unpredictable. Then, the next question is how can one 
uncertainty help another uncertainty? The existing 
approach to handle uncertainty and scale in geographical 
information for emergency management are based on data 
acquisition from satellite, journalistic and citizen report. 
Emergency manager can use geographical data from 
several resources to make a better emergency planning 
through training and knowledge of disaster history in a 
particular area. Moreover, this information can help elected 
officials, managers, and emergency authorities define 
strategies and tactics used in emergency response. GIS, for 
example, can be used to find an appropriate location and 
allocation of urban resources for emergency, such as 
transportation planning for evacuation, fire station location, 
and fire truck routing. Since the reliability of the policy 
decisions very much depends on the quality of geographic 
data (McMaster & Usery, 2004) uncertainty in data 
collection related to unpredictable of a disaster event could 
be a major issue in emergency management. Beside, scope 
of geographical information that are needed to be collected 
is also important regarding to potential risk area, population 
density, type of disaster, and range of risk effect. 

An example of VGI for emergency response can be seen 
from the Swine Flu cases. After the news media informed 
about this epidemic in April 2009, several other non-
government sources discuss about Swine Flu through the 
internet. As usual, Wikipedia marks an article about an 
emergency situation with “This article documents a current 
event. Information may change rapidly as the event 
progresses” (“2009 swine flu outbreak - Wikipedia,” n.d.). 
Visitors can get new information about this epidemic 
provided by volunteers. In addition, with KML file from 
Google, volunteers also can inform others about the 
distribution of Swine Flu cases around the world as shown 
in Figure 2. 

The structure of the planning process to address all the 
issue in a timely manner can be approached from many 
ways; and one of the important things is defining the roles 
of public and private agencies in the emergency response 
(Perry & Lindell, 2006). In fact, citizen as the sensor 
(Goodchild, 2007a) can be included in this approach to 
provide up-to-date information that can be used by an 
emergency operation center (EOC). Since the EOC provide 
and distribute technical assistance, resources, and 
information to the different organizations and governments 
involve in the emergency response, it requires flexible and 

extensive telecommunications and information-processing 
equipment (Perry & Lindell, 2006). 

 

 

Figure 2. Google Mashup in Google Map shows the 
Swine Flu epidemic distribution around the world 
(source: “H1N1 Swine Flu - Google Maps,” n.d.). 

 

The process of emergency planning begins with a careful 
local hazard/vulnerability assessment (H/VA) to identify 
the hazards exposure, impact area, and forecast 
consequences (Perry & Lindell, 2006). In identifying 
hazards, planner and public officials usually have limitation 
in the knowledge about the geophysical (earthquake and 
volcano), meteorological (tornado and hurricane), or 
technological (hazardous material) hazards (Perry & 
Lindell, 2006). In this case, help from experts can be 
provided through the VGI. The mechanism for this can be 
arranged by registering and training the volunteers. This is 
not only helping decision making by collecting information 
from the world-wide-web, but also avoid the bad impacts of 
invalid information from non-government agency. Nobody 
can stop the dissemination information from people that use 
internet, but the government can poll them in one group. 
The EOC then verify information provided by volunteers 
and disseminate correct, complete and clear information for 
emergency agents and public, either directly or via the mass 
media. Hence, the EOC and the citizen can work together 
to help the victims based on agent-generate and response-
generate demand they found. For example, the government 
agency that conducts emergency management (e.g. Federal 
Emergency Management Agency (FEMA) in the US; 
Badan Nasional Penanggulangan Bencana (BNPB) in 
Indonesia) can open an opportunity for citizen to register as 
volunteers that will provide information when an 
emergency occurs. In the registration process, the 
volunteers should provide a valid identity (e.g. driver 
license) so they will not provide false information about an 
emergency in a particular location. The agency can provide 
volunteers with codes and train so they know how to send 
information by internet. An online form should be provided 
so volunteers can participate easily. 
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5. CONCLUSION 
In the future, GIScience helps this world to be more open 
and transparent for everybody. Spatial 
information/geodatabase will be not exclusively own by 
government or military, rather it is shared across countries 
among communities. World becomes borderless since 
information technology is expanding greatly and this will 
also affect to GIScience. Moreover, GIScience would be a 
new cause of the new era of democracy, which means 
people become more literate in spatial knowledge and can 
participate in solving their problems in any sectors. 

Longley et al. (2005) affirm that although GIScience is not 
a panacea, more fields as mentioned above will use this 
geographical approach in mapping, measurement, 
monitoring, modeling, and management because GIS 
applications need to be based on sound science that makes 
it possible to incorporate diverse physical, biological, and 
human elements. However, they also add that 
interdisciplinary science with algorithms and statistical 
procedures can lead GIS applications to conflict with an 
older principle of scientific reporting; consequently, the 
results of analysis should always be reported in sufficient 
detail to allow someone else to replicate them. Finally, 
since science is complex, they suggest users who sometime 
use some tools developed by others without sufficient 
understanding to know as many of details of GIS analysis 
as is reasonable possible.  

Data collection is the key words for VGI. In this matter, 
citizen as sensor play the important role to gain 
geographical data and share with others (Goodchild, 
2007a). Using location-aware computing, this work can be 
done more rapid and easier in term of data sharing and then 
analyzing by the expertise. Therefore, real time data for 
emergency management, especially in response phase can 
be acquired by the emergency manager to conduct an 
appropriate action to safe live. 

The cloud computing helps both data collectors and 
emergency manager in data sharing and storage. Data can 
be saved in thousand miles away from the hazard area and 
can be accessed by other emergency agencies from federal, 
state, and local authorities. This privilege can help a local 
EOC to seek aid from several resources out of the impact 
area. Consequently, more live and properties could be 
saved from a disaster. 
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