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			Preface

			Disasters, could be man-induced or natural are bound to occur and that too without any mercy and after coming across various disaster management situation, in my journey, till now, I want to share with you my experiences in this field, which was a sensitive project for me and it required to be dealt with extreme care and compassion. This was the basis of this book and my inspiration to come up with a subject not much written about or even thought about, in a kind of handbook-style. Seeing situation and the methods or policies used to deal with them and the whole system that suffers a backlog because of lack of awareness or foresightedness or resources of the people and material involved, towards the gray matter, always saddened me. The idea was to bring to the forefront, a different approach towards disaster, recovery, disaster management, developing GIS for a disaster management career, the organizations involved, training and education centers which create awareness and volunteer during such tragic situations. Also, to highlight the harmful effects of the disaster and how, as a community, this can be reduced to a very great extent. The purpose is to showcase in an easy-going style, which can be understood even by a layman, the intricacies of disaster management and the recovery programs.

			The concept took birth, in my various trips to lands where the worse situations of the disaster had taken huge toll on life and property. This posed various health hazards for human and living beings. This got me thinking to do something in my capacity as an individual for the populace directly affected by it.

			The book has been segregated into a kind of chapter format with different titles. This would help go to a particular segment directly by looking at the index for reference. The entire book is also written in a friendly pattern with a broad view of the whole panorama. The book shows an insight into how disaster management works and contributes towards the society and its future.

			The book also deals with one environment in which the disaster occurred and its impact on the lifestyle. This book deals in depth with about the impact of religion, social, and cultural differences that impact how a situation of distress and disaster is dealt with, it covers the human and associated emotional aspect also. The book, in short deals with anything and everything regarding the tragedy and the process to manage the disaster.
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			CHAPTER

			1	A Survey of GIS for Disaster Management

			1.1	Introduction

			The GIS (Geographic Information Systems) is a computer-based tool that is used for the functions of collecting, organizing, storing, and analyzing data by bringing maps into play. The system primarily gathers information to create visuals using maps and 3D scenes. It is a great tool that helps to unearth issues relating to geography and helps in finding a solution to how a said issue can be tackled. This is done by analyzing the data which, if consistent, reveals patterns that can be exploited to predict what happens next.

			GIS essentially combines geography with science to produce data. It is used in various industries such as transport/logistics, engineering, management, planning, etc. mainly to provide location-enabled services to all its users. The locations are recorded based on the date or time of their occurrence while the latitude, longitude, and elevation are represented by the x, y and z coordinates. Since it specializes in analyzing spatial locations, it is of great use when it comes to important global issues such as predicting climate change, examining crime rates and patterns, reporting power outages or even in something as simple as finding a new store location for a company or business.

			Hence, as we can see, the use of GIS in disaster management is very crucial. In any modus operandi of disaster management, the most important stage is disaster response. Though it stands third in line after mitigation and preparedness, the importance of disaster response is huge in itself. It necessarily involves steps such as evacuation, search and rescue, damage assessment, and reinstating infrastructure. These steps are imperative to ensure survival, to improve health facilities, and to support everyone who is affected by the disaster by providing them with basic needs such as food, accommodation, and transportation.

			The consequences that are caused by a disaster are not just limited to loss of life and property. It has a huge impact on the whole community’s physical, social, economic, as well as psychological factors. How disaster response is executed and handled is thus an important mechanism that also affects policy changes in a socio-economy.

			1.2	GIS and Geographical Context

			According to the National Research Council (2007), a location intelligence tool such as the GIS is critical for administering data in all aspects of disaster management, especially while planning for risk reduction remedies. This is where the role of maps comes in. Every aspect of a disaster is represented on a map. Thus without the help of maps, it would be nearly impossible to achieve the goals of disaster management. Maps have played a crucial role in analyzing a disaster long before today’s technological advancements came into play.

			Earlier, before the introduction and implementation of GIS, disaster management was a slow process that used up lots and lots of valuable time, energy and resources. The overall damage was assessed and then compared with previous information and prior experiences. On the basis of this, a decision was made. But today, we have excess amounts of data on every geographical aspect such as topography, population, density, etc. All this data that has been made available from several sources are integrated and made accessible to the stakeholders of disaster management. All of this could not have happened if we did not have maps.

			Maps primarily help us to understand the geography of an area where a disaster has occurred. To assess the true impact of any disaster, it is important that we have enough information about the geographical contexts such as location, physical characteristics, local conditions, etc. We should also have information on other important parameters such as the intensity of the disaster, the number of affected people, the severity of damage caused on infrastructure, and the availability of resources that still can be put into use. This data needs to be handled efficiently to produce an effective disaster planning process which has to include vital steps such as evacuation, rehabilitation and providing resources.

			As we can see, this in itself would amount to large amounts of data. This data only keeps on increasing as the scale of disaster increases. With the help of a simple yet powerful tool like GIS, we can process lots of information like this quite easily.

			Consequently, maps help us to understand the ‘who’, ‘what’, ‘where’, ‘why’ and ‘how’ aspects of any disaster. The most important function of a map lies in its ability to tell us the whereabouts of something. In any disaster, we can identify the ‘where’ aspect, or in simple words, the location of disaster by using a map. Further, they give us visual information about the damage that has been caused, roads that have been destroyed and about areas prone to further damage. This is effectively done by combining GIS with other features such as remote sensing and technologies like satellite imagery and drone or aerial photography.

			Maps aren’t just limited to showing locations of things. They go beyond that and help in assessing the ‘what’ and ‘when’ aspects, which are mostly the processes that take place during a disaster. Maps are also used to achieve a deeper understanding and reasoning of things, as stated above, which will aid in the disaster response phases.

			Next, we move on to the ‘how and ‘why’ aspects. These are evaluated by assessing the most fundamental things about a disaster such as how the disaster occurred, why it occurred, and what triggered the scale of destruction. It also helps to understand how well a disaster plan would work, if and when implemented.

			All this is done by interpreting the various data that is found in a map such as the colors and symbols which are used to represent different things. This information is then used to discover trends and develop insight, which is central to any decision making the process.

			GIS is, therefore, of considerable significance while carrying out disaster management procedures. It simply allows a dynamic interaction between a map and its data, which effortlessly provides crucial information like this. Not only does it provide one with data, but it also helps to make comparisons with previous data to probe mistakes that might have occurred. It also facilitates finding out new areas that are susceptible to disaster by merely using the panning and zooming feature. This data can also be easily shared with other disaster management teams. When this is done, there is a higher scope for proper situation awareness, which is closely related to comprehending a disaster’s geographic context.

			1.3	GIS and Situation Awareness

			A situation is defined as simply a state of affairs. But concerning a geographical context, it relates to the location and surroundings of a place. Acquiring the meaning of situation awareness from this is quite easy; it simply means being aware of what is happening around. But if we’re looking for more in-depth interpretation from a geographical context, then again, situation awareness refers to the recognition of environmental elements and events concerning time or space.

			In the context of GIS, a situation could be a set of geographical and historical factors that provide information which is used in making a decision. Our focus primarily being on disaster management, it is important to analyze the role of GIS in situation awareness. In any occurrence of a disaster, as we have seen above, disaster management would be impossible without the loads of information we now have thanks to developments in GIS technologies. The number of factors we have to take into account during a disaster is never-ending. Accurate information about various things is essential if you need to execute a proper disaster management plan. This is exactly why GIS is the most important device which will provide situational awareness during a disaster.

			GIS has a relatively strong foothold in any ‘situation,’ and not just in disaster management. Public safety is a great example of this. This could include cases of fire, medical issues, or even criminal cases. In such a situation, information must be available commonly to all those who are working towards resolving it. This necessarily refers to information about things relevant to a specific location, awareness about hazards if any, or even about resources intrinsic to the location of said incident. Achieving this kind of situational intelligence significantly improves the response capabilities during an emergency. All this has been made possible solely by using GIS which provides access to a live map.

			Real-time situation awareness is crucial not just in disaster response, but in disaster planning and training also. In any case of situation awareness, the most important step is organizing all available information in such a way that everyone is cohesive with regard to incident information. The next step would be to configure the maps so that operational and situational data can be brought to life. This would assist in developing a single mutual procedure that everyone can follow. This common procedure would also help to lay a basic foundation for maps and other technologies that support disaster management activities. Thus by doing so, GIS ensures that everyone follows one simplified process which provides situational awareness that can also be made accessible to all responding agencies.

			1.3.1	GIS provides backing in 2 stages of Situation Awareness:

			•	Situation Assessment, and

			•	Actual Situation Awareness.

			Situation assessment refers to the process of obtaining information about the relevant factors in an environment. For example:

			

			•	Assessing the damage caused to infrastructure

			•	Finding out how much relief supplies would be needed

			•	Statistics about death and life count in a disaster

			•	Acquiring satellite images of the disaster zone

			•	Combining data from various sources to make a detailed report

			If these factors are evaluated properly, we can move on to the next step, which is actual situational awareness. It is important to realize that every disaster is different on its own and has completely different requirements for management. Prior experience in disaster management is good, but basing one disaster on account of a previous disaster will not work out. Thus, it’s crucial to obtain statistics and original facts about the current disaster and then devise a plan based on this information.

			Maps, therefore, need to be updated to reflect changes in the current situation. Images collected from remote sensing and aerial or satellite photography should also be revised into the database to provide live information. It is crucial to note that GIS is now made available not only to disaster management officials but also to anyone who could aid in the disaster response processes. Thus, it’s crucial to examine the role played by mobile applications that support GIS or even portable GIS vehicles. Another platform that has been developed about this is the ArcGIS. It helps organizations to collect and manage and share geographical data using desktop applications, mobile applications, and cloud-based technologies. ArcGIS effectively makes this possible by a series of steps:

			•	Maintaining situational awareness

			•	Assessing the impact of the incident

			•	Understanding operational needs

			•	Visualizing incident status

			•	Briefing key stakeholders

			•	Reviewing incident status

			•	Producing energy maps, and

			•	Conducting damage assessment

			[image: Image result for Monroe County GIS Vehicle]

			Fig. 1.1 Monroe Country GIS Vehicle
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			Fig. 1.2 Inside of Monroe Country GIS Vehicle

			Figures 1.1 and 1.2 show the exterior and interior of a Monroe Country GIS Vehicle. This vehicle has been designed both for everyday use as well as during an emergency response situation. It is also used for educational outreach and to promote awareness on the use of GIS and GPS within Monroe County, a county in the state of Florida, USA. This vehicle is equipped with TV, radio and cellular antennas as well as a pan/tilt/zoom camera. It also has an ultrasonic weather station and provides facilities for the storage of GIS equipment and instruments. The interior of the vehicle is equipped with 4 workstations each which consist of laptops, tablets, printer/scanner/copier, a large LCD TV along with conference tables and other office supplies. You can also find a kitchen and a bathroom inside. The vehicle is also considered to be a mobile hotspot since it provides network and internet facilities on the go, all across the county.

			Despite exciting new technologies like this, there is still a continued need for improvement of GIS in disaster management. This will be explained further in the following topic.

			1.4	The Continued Need for GIS in Disaster Management

			As we know now, GIS is a powerful tool that helps to store, capture, and display data related to different positions on the earth’s surface. Its most important feature is that it conveniently allows various layers and types of information to be displayed in unison. Therefore, it becomes easier to understand and visualize the different components and existing relationships in a map. We can confidently say that GIS is the go-to technology used across all industries for location-based services and decisions. Yet we must examine the future of this technology, taking into account issues and challenges that involve the geographic context.

			The thing about natural disasters is that it is not in our control. All the things we do or the measures we take will not prevent it from happening. But if and when a disaster occurs, there are things that we can do. Although we did discuss disaster management and response activities, these only come into action after a disaster has taken place. A vital function of GIS is that it has grown to interact with all aspects of disaster management, which also includes events that take place before a disaster. GIS, primarily being a visualization tool, helps to determine potential hazards beforehand.

			

			There are various kinds of data on a map. For example, age groups, income levels, transportation facilities, etc. are all vital information you can find on a map. While assessing a potential hazard, these components can be integrated to provide insight into a particular area. This will help to create appropriate mitigation tactics and also in identifying which areas are more prone to the disaster.

			As we saw earlier, GIS is now being integrated into the daily lives of individuals due to its increased accessibility. If it is promoted on a much deeper level among communities, it can be effectively put into use to understand and be aware of risks and hazards. Yet, on examining the utility of GIS, we can find that there is an increasing need for the development of this technology.

			Advances, if made in GIS, would obviously lead to a scenario where better and smarter decisions are made. Every disaster happens differently. The processes that set-in motion a disaster is always fundamentally different from another disaster. But even though these basic principles vary, other processes are common to all emergencies such as assessing the risk, disaster response activities, preparedness, mitigation, etc. These aspects, which are fundamental to any disaster management procedure, could significantly attain benefit if advancements are made. Although disasters don’t relate to political situations of a location, they act as catalysts for change by affecting policies. These policies are essential for mitigation and in managing rescue operations.

			Hence, a need for improvement in GIS technologies is now stronger than it used to be. Let us examine the primary challenges faced by the current systems.

			Lack of accurate data

			Data is the most imperative element of a GI System. The program in itself is created as a result of data that has been combined from various sources. Without accurate information, the system cannot produce any significant data. In any society or organization that depends on or makes use of GI systems regularly, understanding all aspects of geographic information is genuinely essential to building a livable community. Hence it is critical to increase and improve all data key to the functioning of GIS. Hazard mapping is a technique that dramatically helps to improve the precision of maps. According to reports, the US government alone uses maps approximately 30 million times in a single year for various purposes. After the government, there are government agencies, contractors, risk assessment and mitigation teams and several others who find extreme usefulness in a map. Decisions are made based on information from these maps, and it is of vital importance that the data in the maps is as close to the truth as it can be. Data collection isn’t limited to maps only. There should also be enough information on basic environmental data (e.g., topography, vegetation, rainfall, etc.) and demographic data on the movements of people. Hence a serious effort should be made to check the authenticity of the data in the system and also to update it as per the requirements consistently.

			Deficiency of readily available GIS software

			Hardware and software are much cheaper in today’s times, and GIS software is programmed to work on almost any standard desktop computer. Yet there arises a problem of people not being able to understand what can be done by GIS and the potential it has. This problem has been persistent since the beginning when GIS was introduced and is still a problem these days. It can mainly be attributed to a lack of general awareness and also to lack of training on the uses of GIS. The cost of the software is also another issue. While purchasing a single copy of the software may be affordable, for organizations that work on a larger scale, getting hold of multiple copies may be far too expensive. It is also important to note that a huge part of this problem can be solved by promoting the use of GIS through and across communities.

			Failure in proper utilization of GIS

			If an existing GIS in a community hasn’t been utilized properly, either due to lack of adequate knowledge or simply by the absence of a system, it only leads to lesser risk communication to the general public. Another reason could be that, even with a proper system and resources being present, they aren’t put into use because of difficulty in navigating through the system and understanding it. There are always situations where too much information has led to visible cases of confusion. People also might have no idea about what a specific set of data might mean. As a result, the appropriate exploitation of these programs by the public stands at issue and can only be resolved by improving accessibility.

			GIS is essential in emergency and disaster management, and the government must allocate funds to improve each of these issues. The investment in GIS should also be made a top priority. Although several problems and limitations of using GIS have been discussed, it is not, in any way, meant to discourage using it. These problems only serve as path changer, which wants to focus the attention from the issues and instead aids in overcoming them.

			1.5	Scope, Scale, & Intensity of Disasters

			Disasters in today’s times are at an all-time high. It is now affecting more areas than before and impacting larger segments of societies. The losses caused by a disaster cannot be attributed to just life and infrastructure. It affects the whole economy as well as the psychological wellbeing of an individual. There are both natural and human-made disasters as we all know. And the bitter truth is that natural disasters are becoming more and more common. Even run of the mill events like earthquakes or hurricanes has now fully evolved into the category of disasters.

			The number of disasters reported in a year is steadily increasing. Over the past 25 years, hydro-meteorological disasters like hurricanes, typhoons, droughts, tsunamis, and floods have increased greatly. According to a report, in 1980, around 100 disasters were reported in a year globally. But by 2000, that number rose to about 300 disasters per year. It is interesting to note that while these disasters have been on a constant rise, geological disasters like landslides, avalanches, and earthquakes have remained steady over the years.

			To completely understand the real impact of a disaster, it is vital that we examine its scale, scope, and intensity. These are essentially measures of different aspects of the size of an event. They give us information about how big, destructing, long or bad a disaster was.

			The scope is the measure of the breadth of damage that has been caused by a disaster. It let us understand how drastically a community is affected. It also gives us an idea about search and rescue operations and support of the infrastructure. This helps to predict how much help is available and how quickly recovery processes can proceed. While examining this, it is also vital to consider the psychological scope of a disaster. Unlike a case of personal loss or trauma, a disaster isn’t specific to an individual only. They occur collectively, affecting all aspects of an entire community. In the event of personal trauma, it is safe to assume that an individual has access to natural sources of support such as friends or family. But in case of a disaster, an entire group is being affected, and it would be impossible to rely on each other for physical or mental support. Instead, there is a need for assistance from outside.

			If we take into account this collective impact of a disaster, we can note that such an impact often restructures the entire aspect of a community. Even if there is an environment for recovery and healing, it is going to get as messy as it can be. Hence, it is always important to understand and work on the psychological scope of a disaster.

			Intensity relates to the level of damage that has occurred in terms of injuries and deaths. In simple words, it gives us an understanding of the human cost of a disaster. Let’s try to apprehend this through an example. Say a mother and her daughter died in a disaster, but the father survived. This is a case of losing multiple loved ones in a single event. This person is now grieving the deaths of two people at the same time. This person has not only lost what should have been his system of support on dealing with the loss of the death of his child, but he has also lost what would have been his reason to move on and live in the event of the sudden death of his partner. Now, this is a case of personal loss in a disaster. Apart from those directly affected by a disaster, there are also secondary human costs that can be observed if we look at cases of professional responders being in trauma as a consequence of being exposed to injured or dead people in a disaster scene.

			The scope and intensity of disasters are often linked to each other, but not always. This is related to the degree of impact a disaster has on both professional and community response systems.

			According to the World Disaster Report 2018, 3751 disasters have been recorded over the last 10 years, with more than one being recorded every day. Around 84% of these have occurred as a consequence of weather-related triggers. Along with natural disasters, man-made disasters have been on the increase too. These mainly occur due to vulnerabilities within the critical infrastructure. The natural hazard effects caused by man-made disasters are deadly. This increase in disasters is coming at a time when things are already worse around the world due to other issues like poverty, malnutrition, famine, refugee crisis, etc.

			Given the fact that both natural and man-made disasters are significantly increasing, the dangers caused by it are also increasing. Our planet earth is now more active than ever with increased cases of climate change and global warming. In such a time, it is important to understand the value of GIS and other mapping technologies and the role it plays in providing a great support mechanism for disaster management. We can observe from this that GIS goes beyond providing information, to aiding in disaster planning and management, and finally in being able to provide stability, thus encompassing all spheres of a disaster.

			1.6	The Need for Improved Coordination, Sharing, & Interoperability

			As more and more organizations are now putting GIS into full use and exploiting its high potential, the need of the hour is to build common standards that can significantly improve coordination, sharing, and interoperability. Certain standards have been set, and organizations need to follow them to enable the seamless flow of data. It is also essential that access to this data is viable without effort. Many undertakings of GIS also require that organizations should work together, making use of existing information that would help to reach a common goal. For this, the exchange of data is critical. And they should abide by the standards that have been set for coordination to take place. Now, although these standards, as well as interoperability, have made considerable progress over the years, there is still a long way to go and more room for development.

			While considering geographical information, it is common for different people to be interested in the same spatial object. But each one of them may have a different understanding and view for things even if their purpose might be the same. As a result of this, the final result of their data tends to vary almost every time. This usually suggests a lack of coordination among the users of GIS. If we are looking at interoperability, the main issue lies in sharing application-level data. This leads to a problem of semantic heterogeneity. Data sharing at all levels of the software still needs to be improvised. Another strategy of interoperability lies in converting different types of data into a common structure. Although complete standardization by implementing standard network protocols looks like a good solution, there would still be shortcomings in maintaining a single standard data model as the requirements of each user varies from the other. And even if standards change systems may not change at the same pace.

			Too much data being generated is also a great problem as it causes bottlenecks and makes the process of filtering only the required data more and more time-consuming. Therefore, it is of vital importance that data from various sources is integrated. This would lead to improved quality of the data and reduce costs due to multiple users. It would also help to sort out unnecessary bits of information, thus leading to significant improvements in data analyzing. Better decision-making is also enabled when only the required data is available.

			Reducing duplication and saving organizational resources is a challenging task and would require inter-organizational coordination. Hence an integrated GIS network that can be accessed nationwide must be developed to assist in disaster response. If developed appropriately, information from this network can also be used in public service sectors like national security, law enforcement, healthcare, environment, etc. It is also important to develop standards that adhere to the needs of stakeholders, although it would be a long-drawn-out process.

			The National Spatial Data Infrastructure program was established to enhance the accessibility and communication of geospatial data. The program seeks to address problems of incompatibility and redundancy of geospatial data on a national level. The NSDI has significantly evolved over the years from 1994, the year in which it was established. But although it has made considerable progress, and the endeavor is still advancing with changes in technology in recent years, entirely achieving a nationwide GIS network continues to be a daunting challenge.

			1.7	Problems of GIS Awareness in Disaster Management

			It is of significant importance that measures are taken beforehand to reduce the risks and effects of a disaster. This will help in predicting and thus preventing a disaster. This is also essential for an effective response to the disaster. There are various ways in which this can be brought about. If an area has been identified as being disaster-prone, considerable actions can be taken, which will improve the ability of the people of that region to cope with a disaster and its after-effects. By strengthening the disaster preparedness strategies, a post-disaster response can be made effectual. Constructing a realistic and effective planning strategy can be carried out by creating and applying a structured emergency plan, implementing early warning systems, teaching response skills, educating the public about what needs to be done in a situation of crisis, and carrying out drills and such for educational purposes. Doing so greatly reduces the impact of a disaster, which means more lives can be saved.

			In disaster management, we all know how vital a role GIS plays in procuring, handling, and presenting geographic information. But if these practices are to be made effective, then it is required that GIS techniques are well known not only by disaster management practitioners but also by the public. However, there is a problem of lack of participation and a lack of general awareness of GIS technologies among the common public. This lack of involvement of the public can only be brought forward by creating awareness about the potential of GIS. And if this is achieved alone, we can say that the GIS program is successful

			Although we have mentioned this point more than a few times, we still have to realize the mapping and analytical capabilities of GIS that plays a crucial role in disaster management. It is of utmost importance that the broader public is aware of the power and benefits of a tool like GIS. Not being aware of these would only cause inadequate plans that cannot be incorporated into GIS and response effectively. While at this, we can also examine that lack of awareness would also lead to a lack of proper technical training and aversion of technology. Due to this lack of knowledge, people in mitigation still follow traditional methods in disaster management. They end up not using GIS tools, which if used rightly, would have saved money, resources, and time.

			But throughout the past few years, there has been a rise in the awareness of GIS technologies. Newer career opportunities have also arisen due to this. There are still things we must do to achieve complete recognition. This could be carried out by

			•	Including GIS formally in disaster management agency planning

			•	Expanding the number of trained personnel who can quickly deploy help in the event of an emergency

			•	Making a qualified profession out of GIS fundamentals

			•	Revising the academic curriculum on all levels to include GIS

			•	Providing for funds and grants to support GIS procedures.

			1.8	The Opportunity: Increased Awareness & Advocacy of GIS and Mapping

			Utilization of GIS and remote sensing technologies has reached great heights as a result of an increase in funding, awareness, and coordination of GI systems. A variety of career opportunities have opened up in this sector with an increased demand for online courses that either specializes in or provides a general overview of GIS. Emergency management is also a course that has found a huge demand. The US achieved a historic feat when it decided to officially include GIS and geospatial data in its disaster management policy.

			Academic researchers and common people from all backgrounds are continuing to embrace the potential and power of GIS to its fullest, and as a result of this, there has been a growing trend in the use of GIS by ordinary individuals. This can also be attributed to the fact that information about anything is now available with just a click, thanks to the development of the World Wide Web and the internet. This has made mapping techniques readily available to the public either through web portals or in the simplicity of mobile applications, or ‘apps’ as they are commonly called. Earlier this was not possible with GIS software being relatively harder to understand and the procurement costs being too expensive. But now, the scenario has changed and information is readily available to anyone at their fingertip.

			Mapping techniques have changed over the years and are now fundamentally useful in keeping up with the current scenarios. You can now find various varieties like API’s, which is an acronym for Application Programming Interface. Google Maps also plays a vital role in the utilization of digital maps by people. As many trends are developing, two of these mapping approaches have been going places. One is the space-time map. And the other is the geo-heritage map. Let’s have a look at both of these maps:

			[image: Inflation_Universe.png]

			Fig. 1.3 Space time map

			Figure 1.3 is the space-time map of our observable universe. It contains relevant information about the Big Bang expansion, dark ages, etc. Two of three spatial dimensions are visible along with time also being displayed in accordance.

			[image: Geoheritage-map-GIS-Portal.png]

			Fig. 1.4 Example of geo-heritage map

			Figure 1.4 is a geo-heritage map. Geoheritage is necessarily representing the geological and geomorphologic diversity of an area. Geological diversity includes various factors like types of rocks, minerals, fossils, and relief forms and also represents the numerous underground and surface structures. This map shows the geo-heritage of Croatia in specific. Croatia has a vibrant geological and geomorphologic diversity. But this diversity is being destroyed as a result of intensive construction and industrialization throughout the area. This would lead to the erasing of crucial evidence present in the form of records. These records contain significant information about the evolution of humans, plants, and animals on our planet as well as information about the creation of the earth.

			Another interesting development that has dramatically increased awareness of mapping is the technique of crisis mapping. It works outside traditional disaster management practices and has gained huge popularity with changes in social medial trends. Will discuss it in detail in the following section. It is mention-worthy that with the growth of technology in recent years, GIS mapping costs have decreased in the same proportion with even free maps being available on the web.

			

			1.9	Crisis Mapping and Mappers

			Crisis Mapping is the process by which data is collected, displayed, and analyzed in real-time during an ongoing situation of crisis, which could either be a natural disaster or a case of socio-political conflict. It allows information to be contributed and updated into the database by a large number of people who are either from remote locations or from the site of crisis. Thus by providing live updates, it creates situational awareness among the masses.

			This style of mapping is believed to have originated during the post-election violence that took place in Kenya in late 2007 and early 2008. When the government banned media and self-censorship throughout the country, people found new ways to update the information to the world to draw attention to their crisis. As a result of this, a map-centric approach was adopted to crowdsource information about the violence.

			With an increase in disasters all around the world in recent years, crowdsourced mapping techniques have also significantly increased. Now any person with access to the internet and basic knowledge of how the web works can create a map and update information in real-time. This technology thus plays a crucial role during times of an international crisis. In such times, crisis mapping proves to be extremely useful especially when there is a lack of media coverage to draw attention to the situation or when there is a government ban on the outflow and inflow of information.

			Events are mapped into crisis maps by people all across the globe. Along with this, updates and information on social media are also incorporated into these maps. This would help to give a much broader picture and understanding of the situation. Sometimes, these are also seen as a cry of help to the world out there. A very recent example of this is the Sudan Crisis that may not have ended entirely yet. Sudan has been in the middle of a political crisis with the military and pro-democracy being involved in a war for power ever since the long-serving ruler of the country was overthrown in a coup that was staged by the people.

			In any crisis or disaster, the youth plays a vital role. They are always eager to be aware of what is happening and are looking for ways in which they can be of help. This may be a result of how they are always connected to issues around the world through social media. This case was proved in the recent case of Sudan too. Young people across all social media platforms changed their profile pictures to blue to raise awareness. This obviously raised questions and ended up with even renowned persons across the globe standing in solidarity with Sudan. It also put pressure on governments and world leaders to intervene in this issue.

			With crisis maps being on the increase, they were found to be better visualized when used inside a GIS. Hence with a better understanding of GIS, both these powerful technologies coupled would make an unbeatable combination in the field of mapping and disaster management. As a result of realizing this potential, there has been an excellent demand for courses on mapping, crowdsourcing, etc. to be made a part of the curriculum in universities.
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