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Abstract 
Disaster management is an important global problem and is a major challenge, especially in the case of large-scale 
disasters which affecting many continents, regions, states and many different risks. Disaster can be concepted as a time 
and space-based event that results in different consequences for the population which affected in terms of economic, 
social and human life. Based on high evolution and development of technology, today's large volumes of data came 
from different sensors, including satellite sensors, smartphones, social media, internet of things (IoT), GNSS Global 
Navigation Satellite System, various tracking device, etc.. Where it is left to imply about that any person or device or 
sensor is a potential data generator and that in large volumes. The summary of all these data, whether created, 
captured, or repeated, is BIG data. In report of International Data Corporation (IDC) this large and growing volume of 
data referred to as Global Datasphere. Data is experiencing an extraordinary increase according to the IDC, in end of 
2018 volume of globally BIG data estimated to be around 33ZB (Zettabytes) while in 2025 it is expected the data 
volume will be around 175ZB  (Reinsel, Gantz, & Rydning, 2018). These data can be put into practice for monitoring, 
analysis and real-time implementation in disaster management. GIS and cartography can’t ignore this trend so these 
disciplines will have to adapt and create methodologies and tools for BIG data. In this research, we have present 
theoretical aspects and the definition of these terms. 
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INTRODUCTION 

Humanity has experienced many disasters throughout history, they have existed since the beginnings of our existence. 
They continue to happen without warning and are perceived to be ever increasing as to their size, complexity, 
frequency, and economic impact. 

Disasters suddenly result in widespread economic and social consequences for affected populations, usually including 
physical injuries and hardship, loss of life, injury, sickness and other adverse effects on the physical, mental, emotional 
and social of humans, disruptive social and economic, along with property damage, asset and infrastructure destruction, 
environmental degradation, loss of services, failure of administrative and operational systems, and many more. The 
disaster can be conceived as a time-focused and space-based event that results in the above-mentioned consequences. 

Since then, humans there have been attempts to forecast, prevent and manage disasters. Such events date even from the 
holy books as is the story of Flood forecasting at Noah's ark, where can be good and important lesson for us  (Coppola, 
2015). But above all, in case of these events, we need to care about a information or data about a disaster event. In 
Noah's story, the holy books show that flood information was divine. But today we cannot have it, but even if we have 
such divine claims, it would be unreliable to undertake the concrete steps for disaster management. “Access to 
information is critical to successful disaster risk management. You cannot manage what you cannot measure” –
Margaret Wahlstrom. But today we can use various resources to take a decision about disaster management. In disaster, 
we can face many problems such as location, resources, knowledge, processes, cooperation etc. To identify these 
problems, we should try to answer questions like: What type of disaster? Where will it happen? And how hard will it 
be? These and other are the questions that form disaster management. All disasters have a temporal and geographic 
footprint that identifies the duration of impact and its extent on the Earth’s surface. Location might have the biggest 
influence on disaster management response, and preparedness should facilitate a good response. To define the location, 
we will need to interdependent the resources of many geospatial data as well imagery, maps, data sets, tools, and 
procedures that tie every event, feature, or entity to a location on the Earth’s surface and use this information for 
purpose of disaster management. Based on high technological evolution, today's huge volumes of data come from 
various sensors, including satellite sensors, smartphones, social media, Internet of Things IoT, Global Navigation 
Satellite System GNSS, various traces, radio frequency identification RFID, etc. Given these advances, we are 
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increasingly aware that any person or device or sensor is a potential data generator and creates complex sets of data 
currently called BIG Data  (Coetzee & Rautenbach, 2017) (Noble, 2019). One of the most important data is the location, 
which is one of the basic elements. The same was the main topic from the time of Aristotle. Location must be expressed 
in some standard and readily understood form, such as latitude-longitude, street address, or position in some coordinate 
system. But BIG Data may include location in direct form in standard structures (sometimes known as traditional 
geospatial data source), but in most cases includes indirect information about location or unstructured data, where we 
have to develop the methods and tools for extracting location from this unstructured data  (MacEachren, 2017). 

DISASTER MANAGEMENT, GIS AND BIG DATA 

Definition of Disaster 

There are many researches and scientific papers about defining the term disaster. According to Turner, et al. ( Turner & 
Pidgeon, 1997)  and Shaluf, et al.  (Shaluf, Ahmadun, & Said, 2003) no definition of disaster is accepted universally, 
this is because of the disaster’s definition dependent upon the discipline using the term. While United Nations 
International Strategy for Disaster Reduction (UNISDR), in the publication of Terminology for Disaster Risk 
Reduction, Disaster define as “A serious disruption of the functioning of a community or a society involving 
widespread human, material, economic or environmental losses and impacts, which exceeds the ability of the affected 
community or society to cope using its own resources” (UNISDR, 2009). A disaster is a function of the risk process 
(UNOG, 2004). It results from the combination of hazards, conditions of vulnerability and insufficient capacity or 
measures to reduce the potential negative consequences of risk, and expression with below equation. 

 

(IFRC, International Federation of Red Cross;, 2018) 

Hazard is a potentially damaging physical event, phenomenon or human activity, which may cause the loss of life or 
injury, property damage, social and economic disruption or environmental degradation. Hazards can be single, 
sequential or combined in their origin and effects. Each hazard is characterized by its location, intensity and probability 
(Makoka, etj., 2005; UNOG, 2004). The conditions determined by physical, social, economic, and environmental 
factors or processes, which increase the susceptibility of a community to the impact of hazards. 

Classifications of Disaster 

Of all these widespread consequences of disasters, there is a need to classify them. They can be classified in several 
ways, depending on and based on their origin or cause, the extent of the disaster area, the way of occurrence, the 
duration, the number of victims (Rutherford & Boer, July 1983), (Marinova, 2014). 

Classification according to origin:  

• natural (floods, earthquakes, landslides, volcanoes, droughts, hurricanes, winter storms, tsunami, etc.), 

• anthropogenic (explosions, transport accidents, chemical spills, willful acts such as arson or terrorism). etc.)
  

Classification according to territorial coverage:  

• local (landslides, avalanches)  

• regional (floods, hurricanes)  

• global (earthquakes, tsunamis)  

Classification according to the way of appearance:  

• rapidly incurred (unexpected disasters which are impossible to predict)  

• slowly incurred (occur very slow)  

Classification according to duration:  

• sudden – last seconds or minutes  
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• fast –last hours or days  

• those that last for several months 

In addition to the term disaster often other terms are used like emergency, crisis, catastrophe, but they are not the same 
things. The sudden nature of the event and the damage caused are the common features of all three terms, though 
emergency is not always of a sudden nature. UN- International Strategy for Disaster Reduction (UNISDR) in their 
report the terms crisis and emergencies refer to as the same terms. The analysis of authors  Al-Dahash, et al. 2016 (Al-
Dahash, Thayaparan, & Kulatunga, 2016) reveals that the sudden nature of the event and the damage caused are the 
common features of all three terms, though emergency is not always of a sudden nature. Further, many common 
features have been identified between disaster and crisis, so that they can be used interchangeably up to a certain extent. 
Also, by analyzing the relationships between the terms, the authors conclude that both a crisis and an emergency would 
lead to a disaster if neglected or mismanaged. All these definition is necessary in cartography and to cartographers for 
mapping object in multi-aspects, phenomena, processes and their results (Bandrova & Konecny, 2013). 

Definition of BIG Data 

The BIG Data is a new term, development and rapid evolution of literature about that, has obstruct the development of a 
universally accepted definition. Definitions and explanations of BIG data may be different depending on the discipline 
used.  Mauro, et al., 2016  (Mauro, Greco, & Grimaldi, 2016)  in their research, the definition of BIG Data have 
categorized into four groups depending on where the phenomenon is focused: 1. Attributes of  Data, 2. Technology  
needs,  3. Overcoming  of  Thresholds,  4. Social  Impact. They also conclude that the core of the concept of BIG Data 
includes these aspects: 

• ‘Volume’, ‘Velocity’ and ‘Variety’ to describe the characteristics of Information;  

• ‘Technology’ and ‘Analytical Methods’, to describe the requirements needed to make proper use of such 
Information;  

• ‘Value’, to describe the transformation of information into insights that may create economic value for 
companies and society.  

They also have proposed for a consensual definition as: “Big Data is the Information asset characterized by such a High 
Volume, Velocity and Variety to require specific Technology and Analytical Methods for its transformation into 
Value.” (Mauro, Greco, & Grimaldi, 2016) According to them, an easy conceptualization of BIG Dates is built on three 
of the above mentioned Vs. Until the BIG data phenomenon is still evolving, researchers are suggesting to use other 
characteristics of “Vs” as: veracity, variability, viability, visualization, value  (Noble, 2019). 

Table 1  Eight common Vs of BIG data  (Noble, 2019) 

 Vs Description 
1 Volume Massive amount of data collected 

2 
Velocity Rate at which data arrives, is stored and 

retrieved for processing 
3 Variety Diverse structure and forms of data 
4 Veracity Trustworthiness of data 
5 Variability  Changing nature of data 
6 Viability Relevance of the data 
7 Visualization Comprehensibility of data 

8 
Value Data translated into learning, knowledge 

creation or economic gain 
 

A more sophisticated BIG Data definition is that the data is very large, complex and very dynamic that traditional tools 
for gathering, storing, managing and analyzing are insufficient (Tsou, 2015).  

For cartographers, a definition of Big Data is needed to include the complexities of human dynamics and spatiotemporal 
analysis. Cartographers can adopt the mapping concept to combine, integrate and reference multiple layers of data 
together and explore their dynamic spatial patterns in maps and visual graphs.  

Proceedings Vol. 1, 8th International Conference on Cartography and GIS, 2020, Nessebar, Bulgaria 
ISSN: 1314-0604, Eds: Bandrova T., Konečný M., Marinova S.

537



Geospatial BIG data is a special type of large data, where location data can be categorized in two classes. The first is 
geolocalized the big data at which the location is an additional, accessory attribute. These data are also known as 
traditional geospatial data or structured geospatial data, which may be points, such as GPS location by smartphones or 
client addresses from business intelligence systems. While the other category of geospatial BIG data are based on data 
in which location, shape, size, orientation, and spatial relationships are integral to unstructured data. These data come 
from sources such as sensor networks, collections of textual report, high resolution images from drones and satellites, 
and 3D laser scans. In the context of geospatial BIG data, space and time are naturally interconnected, as many large 
data sources include temporary information. 

 
Figure 1 Infographic Raconteur,2019, it gives a picture of this new data reality, A Day in Data  (Raconteur, 2019) 

CARTOGRAPHY AND GIS FOR DISASTER MANAGEMENT 

People and societies have consistently made great efforts to reduce exposure to the consequences of disaster. So in a 
word they try to respond to disasters where all this effort is aimed at disaster management. Archaeologists have 
discovered and shown that our ancestors also faced many of the same risks that still exist today: starvation, inhospitable 
elements, dangerous wildlife, violence at the hands of other humans, disease, accidental injuries, and more. These early 
inhabitants did not, however, sit idly by and become easy victims. Evidence indicates that they took measures to reduce, 
or mitigate, their risks. The mere fact that they chose to inhabit caves is testament to this theory. Various applications of 
disaster management appear throughout the historical record. The story of Noah’s ark from the Holy Books, for 
example, is a lesson in the importance of warning, preparedness, and mitigation (Coppola, 2015). 

Disaster Management is an applied science which research, by systematic observation and analysis of disasters, to 
improve measures relating to prevention, mitigation, preparedness, emergency response and recovery (Carter, 2008). In 
disaster management can face many problems such as location, resources, knowledge, processes, cooperation etc. To 
identify these problems, we should try to answer questions like: What type of disaster? Where will it happen? And how 
hard will it be? These and other are the questions that form disaster management. All disasters have a temporal and 
geographic footprint that identifies the duration of impact and its extent on the Earth’s surface. Location might have the 
biggest influence on disaster management response, and preparedness should facilitate a good response. To define the 
location, we will need to interdependent the resources of many geospatial data as well maps, imagery, , tools, data sets 
and procedures that tie every event or entity to a location on the Earth’s surface and use this information for purpose of 
disaster management. Location must be expressed in some standard and readily understood form, such as street address, 
latitude-longitude, or position in some local coordinate system. Today GPS is a very cost-effective way of associating 
an event,  or entity with a location and, thus, of making data geospatial. Consistent use of this kinds of data sets makes 
possible their integration for a variety of purposes, including display as maps and use for modeling, procesing and 
analysis . Although the greater value of geospatial data is given by location, which is an essential part of any item of 
geospatial data, it is the ability to link a location to the properties of events,  or entities at that location (National 
Research Council of National Academies, 2007). 
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Given that location and geospatial data can be made easier with the advancement of technology cartographic data may 
be digitally and wirelessly delivered in finalized form to the device in the hands of the user or he may derive the 
requested visualization from downloaded data in situ. One such prominent advance includes the possibility to derive 
maps very quickly immediately after the data has been acquired by accessing and disseminating maps through the 
internet. Real-time data handling and visualization are other significant developments as well location-based services, 
mobile cartography augmented reality. While the above advances have enabled significant progress on the design and 
implementation of new ways of map production over the past decade, many cartographic principles remain unchanged; 
the most important one being that maps are an abstraction of reality. Cartography is essential in many aspects of human 
societies. Disaster management is an example, where cartography plays a crucial role in all stages of the disaster 
management cycle. In the recovery phase, quick production of imagery of the affected area is required using depictions 
which allow the emergency teams to understand the situation on ground from a glance at the maps. Important on-going 
developments supporting the rescue work in the recovery phase are map derivation technologies, crowd sourcing and 
neo-cartography techniques and location-based services. The role of cartography in the protection phase of the disaster 
management cycle has always been crucial. In this phase risk maps are produced which enable governors, decision 
makers, experts and the general public alike to understand the kind and levels of risk present in the near and distant 
surroundings. Modern cartography enables the general public to participate in the modelling and visualizing of the risks 
their neighborhoods may suffer from on a voluntary basis. Modern cartography also helps to quickly disseminate crucial 
information. In this sense cartography is most relevant. Without maps we would be “spatially blind”. Knowledge about 
spatial relations and location of objects are most important for handling disasters and crisis situations or simply to be 
able to make good decisions. Cartography is also most contemporary, as new and innovative technologies have an 
important impact into what Cartographers are doing. Maps can be derived automatically from geodata acquisition 
methods such as laser scanning, remote sensing or sensor-networks (Gartner, 2014). 

GIS can integrate information from different sources, scales, accuracies, and formats into a single source; and they 
could facilitate modeling, mapping and spatial decision support. These systems can be used for training in the 
preparedness phase, or in responding to actual disasters (Erden & Coskun, 2010). GIS can be a powerful tool for 
analysis purposes because each phase in the disaster management life cycle is geographically and spatially related to 
each other. According to Thomas et al (2003), geo-technologies are at the center of the disaster management life cycle 
and GIS support the decision-making process by providing people with a tool for assessing and analyzing the 
geographic nature. 

GIS and Disaster Planning, Preparedness and Cartographical Response 

In this part of the paper we focus is on introducing the GIS and cartographic concept for disaster preparedness, and 
continuing to GIS for disaster planning, given the close link between readiness and planning. One time with this part we 
also enter the entrance as it is also the first phase of disaster management cycles. Why should we have planning and 
preparedness?  For example, when a disaster event occurs, it is not the time to meet to make plans and establish 
operations such as acquiring essential base data layers, conducting GIS training, formulating data-sharing agreements 
with other organizations, or running what-if scenarios. These types of activities must be done before an actual event 
occurs. Introducing new concepts, datasets, technologies, and ways of conducting disaster management activities during 
a disaster response can divert precious time, attention, and resources away from time-critical, pressing needs. Thus, it is 
essential that proper plans are in place before an event occurs (Tomaszewski, Geographic Information Systems (GIS) 
for Disaster Management, 2015). The term preparedness, however, is itself somewhat problematic as it implies some 
measurable level that can be achieved. For example, stating that one is well prepared—what does that really mean? 
Preparedness levels are difficult to measure when one considers that disasters operate at multiple scales and the 
multitude of factors that influence preparedness such as culture and history (Phillips , Neal, & Webb , 2012). 

From a mapping and spatial thinking perspective, also consider how prepared or perhaps more accurately, 
underprepared, average citizens are in terms of using maps to make decisions and understand situations they might face. 
For example, in today’s world, most people rely so heavily on their Global Positioning System (GPS) devices, they are 
unable to make routing decisions or other navigation tasks if GPS capabilities are not available to them. If power, the 
Internet, or even general use of phones, tablet computers, and other technology support mechanisms are lost, serious 
problems can occur because people rely too much on such technology and not being able to function without it. 
Although disasters manifest themselves in a wide variety of forms based on numerous underlying hazards coupled with 
the idiosyncrasies of people, places, culture, and history, it is prudent to prepare and curate certain map data sets 
common to all disaster situation types. These map datasets can be considered reference data layers as per the 
conversations on different map types. From these essential reference map layers, other layers particular to a geographic 
context can be included to address specific needs and disaster management functions. Always must carry and 
remember, that as you develop your own data resources through disaster planning activities, it is essential to maintain 
proper and updated metadata so that the data you create or acquire is easily shared and understood by others that may 
need to use it. Although data is at the core of GIS, it is equally important that planning and preparation activities are 
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conducted around GIS technology itself. For example, some commercial GIS technology requires regularly updated 
licenses to continue working with the technology, and require management of general IT computer issues such as 
operating system upgrades, virus protection, and other activities to keep computing infrastructure running. If you are the 
“GIS person” that has to work with an IT support person, it is very important to develop a good relationship with the IT 
support person so that your GIS technology is in place and ready to go when a disaster occurs. Additionally, the time 
afforded during the planning phase is a good time to stay up to date on the newest trends in GIS technology as new 
features are constantly being added, revised, and modified as the technology grows. Thus, it is important to stay up to 
date on new technology, new datasets, and other aspects of GIS that are potentially relevant to disaster management 
activities. Common GIS Tasks for Disaster Planning and Preparation Activities can be: 

• Evacuation Route Planning 

• Evacuation Zone Planning 

• Public information and Citizen Participation 

• Scenario Modeling to Answer What-If 

Finally, in addition to basic disaster preparedness communications to citizens, is the idea of preparing citizens to think 
spatially and understand how to use maps and other spatial navigation devices during a disaster situation. As discussed 
previously in this book, the continued increase of devices such as smartphones with built-in GPS capability is creating a 
societal effect where many citizen are less capable of spatial navigation and reasoning without assistance from a GPS 
device. It is important that people still understand how to use paper maps as these are what will be available in the event 
that there is no power or ability to use GPS.  

Disaster response is perhaps the most widely known disaster management cycle phase outside of professional disaster 
management practitioner communities. For example, when very large disasters or even catastrophes occur, images of 
destroyed buildings, burning streets, and displaced people are often what the news media shows. Most disasters 
generally do not have high levels of chaos and the people affected generally display a high level of resilience and calm 
(Phillips , Neal, & Webb , 2012). Regard disaster response is most publicly visible use of GIS and mapping in general. 
For example, natural hazards such as hurricanes are often portrayed in the news media using maps that show the 
estimated time of landfall and these maps serve as a type of citizen early warning. 

 
Figure 2 A disaster response GIS product framework. Source (Tomaszewski, Geographic Information Systems (GIS) for 

Disaster Management, 2015) 

Furthermore, maps and GIS are often used by the news media to portray how a disaster situation and its subsequent 
response are being handled by various disaster management practitioners. Finally, maps and GIS can conjure images of 
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large command centers and emergency operation centers with large screens portraying maps that are the embodiment of 
situation awareness and coordination activities. Like the others cycle, the incredibly wide variety of potential disaster 
situations make it difficult to predefine all types of GIS and disaster response activities. Unlike the fundamental 
question of "who, what, where, when, why and how" that GIS answer, during the disaster response the answer to the 
questions "where and what" are the most important. The time-sensitive nature of disaster response also dictates that 
maps and other spatial support devices are capable of keeping up with the time- sensitive nature of the disaster response 
situation and be able to generate disaster response GIS products that are readable and consumable for relevant audiences 
that need them, like Thematic Maps, Spatial Statistics, Hot Spot Mapping, Density Mapping, Real-Time GIS. It is 
important to consider disaster response GIS products. In figure below a disaster response GIS product development 
framework. Reference data collected during the planning phase. Referenced data provide essential context and 
ultimately contextualize a variety of situation inputs derived from a variety of input sensors. Situation inputs themselves 
may then be processed and analyzed using a variety of techniques such as clustering pattern analysis discussed in this 
chapter and other GIS analytical techniques. Data processing and analytics will also be influenced by factors such as the 
specific software used, the computing hardware power available, the skill level of the GIS person, and the situation 
complexity. After being processed and analyzed, specific products then can be developed. Development of specific 
products is also influenced by factors that must be accounted for. 

To ensure a successful planning and response effort for emergencies, there are a set of critical elements that are 
important at all response levels from the local to the national. Testimony to the committee identified a number of 
geospatial elements that were especially relevant. These are identified and explained below (National Research Council 
of National Academies, 2007):  

• Integration, 

• Human Services, 

• Training, 

• Data Access, 

• Data Quality, 

• Data Gathering, 

• Data Improvement, 

• Information Delivery, 

• Hardware and Infrastructure. 

 

GIS AND DISASTER RECOVERY AND MITIGATION 

Disaster recovery is final phase of disaster management.  Disaster recovery is focused on the transition of the built 
environment, business, people, and their communities back to a state of acceptable operation after an event such as an 
earthquake or hurricane, which requires long-term planning and commitment to achieve recovery goals. Disaster 
recovery will operate at varying space and time scales subject to the nuances of the places undergoing the recovery.  For 
example, disaster recovery can also be seen as a part of the disaster response phase in the case of short-term recovery 
efforts such as returning people that have been temporarily displaced to their homes. Furthermore, disaster recovery can 
be viewed as a disaster planning activity in terms of developing plans for recovery such as contracts for debris removal 
that are implemented once an actual disaster occurs or making observations of disaster zones using remote sensing 
technologies to measure redevelopment progress. There are a wide range of roles that GIS can play in the recovery 
process. For example, GIS may be called upon to identify areas for redevelopment projects or to recalibrate 
vulnerability models to help predict future disaster impacts. Furthermore, long-term disaster recovery often does not 
receive the media attention that other disaster phases do, such as disaster response. Thus, the use of GIS must be 
developed to a capacity that it can remain available and operational for the duration of a long-term disaster recovery and 
not simply be a novel technology that is used to help with the disaster response but then forgotten about once the 
immediate disaster situation stabilized. This issue is particularly pronounced at the international level when disasters 
strike countries that have a low existing state of GIS capacity including lack of computing infra- structure, reference 
datasets, skilled GIS personnel, lack of effective disaster management culture, and other context-specific issues that 
require external GIS support and assistance, which may eventually disappear once the initial recovery and stabilization 
has occurred. Thus, any GIS assistance provided for long-term disaster recovery must also include plans for the long-
term sustainability and transition of GIS capacity to relevant stakeholders. Long-term disaster recovery makes for novel 
use of GIS in the overall disaster management cycle in that the process of rebuilding, redevelopment, rethinking, and 
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planning of communities are clearly connected to GIS roots in geography, planning, and overall spatial thinking. Figure 
below taken from the US Federal Emergency Management Agency (FEMA) National Recovery Framework, is a 
helpful guide for outlining various geographical aspects of disaster recovery. The specific uses of GIS are support 
mechanism for these geographical aspects of disaster recovery.  For example, in the short-term recovery stage of 
transition from mass care and sheltering to regular housing, GIS can be used for location-specific planning and 
coordination such as identifying people in specific shelters, identifying specific locations to which they can be moved, 
and monitoring the rebuilding and redevelopment of houses and neighborhoods (Tomaszewski, Geographic Information 
Systems (GIS) for Disaster Management, 2015). 

Geocollaboration is the idea of using maps, spatial representations, and map annotations to facilitate processes of 
collaboration that themselves are spatial in nature (Tomaszewski, Geocollaboration , 2010). Although relevant to all 
disaster management phases, the idea of geocollaboration can play a particularly important role in disaster recovery as a 
means to coordinate the spatial activities of a variety of actors involved in long-term recovery. 

 
Figure 3. Recovery continuum – description of activities by phase source: (FEMA, 2011). 

A disaster mitigation activities can be intertwined with disaster recovery activities. The reason for this is that, as the 
built environment, the com- munity, and any other aspects of a local geographical context are recovered, restored, and 
replaced, it is the optimal time to incorporate mitigation strategies, for example, reconstructing buildings to be more 
resilient to earthquakes or moving houses outside of flood zones. Disaster mitigation has been defined as “the 
capabilities necessary to reduce loss of life and property by lessening the impact of disasters” (US Homeland Security, 
2013). GIS can play a particularly important role in disaster mitigation activities through the modeling of hazard and 
risk scenarios to identify potential physical, virtual, and social vulnerabilities, that can ideally be mitigated or reduced 
through increased resilience efforts. As an example, using earthquake risks, GIS data layers can be created that 
inventory housing characteristics such as building material and structural types in relation to the location of earthquake 
fault lines and landslide risks to determine how vulnerable the built environment is to a potential earthquake. Like all 
disaster management cycle phases, disaster mitigation is no different in that the use of GIS for disaster mitigation will 
be sensitive to the nuances and idiosyncrasies of the underlying people, places, culture, history, and overall geographic 
context being represented and analyzed in GIS. Furthermore, disaster mitigation for GIS often requires interdisciplinary 
connections across multiple areas such as earth science, sociology, and environmental science. These interdisciplinary 
connections between GIS and other disciplines are very important in that that the use of GIS for disaster mitigation 
activities must be guided by clear understanding of the underlying scientific principles and processes inherent in a wide 
range of natural and man-made hazards, incident types, and underlying vulnerabilities. 
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CONCLUSIONS, CHALLENGES AND FUTURE ACTIVITIES IN DISASTER MANAGEMENT 

This research explores concepts and theoretical definitions of disasters, their management, role of cartography and GIS 
in disaster management and the impact of BIG data on the challenges that await this discipline. As long as we have seen 
that there is no standard definition for BIG data, we may consider that they are structured and unstructured volumes of 
large data that cannot be easily captured, stored, manipulated, analyzed, managed and presented by traditional 
hardware, software and database technologies. Researching and creating new and efficient methodologies for 
processing Geospatial BIG data will minimize the problems of response teams to make the right decisions, where in 
most cases so far these decisions are based on incomplete and inaccurate information. Now with BIG data and their 
analysis it becomes easier to send real-time information to residents when approaching a disaster. With BIG Data we 
can analysis of the area where the elderly population is concentrated and how can they be evacuated (Joshi, 2017).  

Processing, analyzing and visualizing geospatial BIG data in disaster management is becoming more and more 
important, especially the trend of increasing the use of various personal or social, scientific devices that are the most 
potential generator of BIG data. In report of International Data Corporation(IDC) this large and growing volume of data 
referred to as Global Datasphere. They have published that by the end of 2018 the volume of BIG data globally is 
estimated to be around 33ZB (Zettabytes) until in 2025 the data volume is expected to be 175ZB  (Reinsel, Gantz, & 
Rydning, 2018). 

Therefore, cartography and GIS need innovation in the field of processing, analysis and visualization of BIG Data and 
they should strive for the increasingly sophisticated handling of this data either in terms of methodology, software and 
hardware. 

One of the other challenges is access to these data in the event of disasters. Big Data and other necessary geospatial data 
are scattered across intuitions, agencies and organizations. So in such cases there are many impediments to rapid access, 
the skilled personnel needed to work with the BIG data and tools are often not available in sufficient quantity but also 
on constantly changes in technology environments, causing confusion. Except that the data may be in different 
institutions and organizations they may also be in different professions (National Research Council of National 
Academies, 2007). 

Regarding that the collection of geospatial BIG data is being made quite easily thanks to advancements in sensors and 
communication technology, special attention should be paid to building platforms for the sharing of this collected data 
(Jae-Gil Lee, 2015). 
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