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Abstract 

Geo Informatics is an interdisciplinary field that deals with spatial 

information. Geo Informatics is related to Geo Information Science, Geo 

Information Systems, Remote Sensing, and other fields. In Geo Informatics, 

which is a blend of Geo Science and Information Science, and in spatial data 

management, various IT and computing tools such as Database Technology, 

Network Technology, Web Technology, Multimedia Technology, and so on are 

employed. Remote sensing is a component of Geo Information Science that is 

dedicated to gathering information on various types of objects without  

physical content and is applicable in various areas of geography, land 

surveying, and various types of geo-related areas such as hydrology, ecology, 

meteorology, oceanography, and geology, among others. Because of their 

interdependence and relevance, remote sensing is often known as GIS & RS. 

Geo Informatics, or Geo Information Science, refers to IT applications in 

geography and related fields. Similarly, Environmental Informatics or 

Environmental Information Science refers to the applications and exploitation 

of IT, Information Science, and computing in the environment and related 

fields. GIS and remote sensing applications in the environment and ecological 

regions are quickly expanding, and they comprise a wide range of existing and 

emerging applications. This paper discusses the use of GIS and RS in 

environmental applications and management. 
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INTRODUCTION 

There are numerous visible uses of 

geographic information systems (GIS) in 

environmental research; nonetheless, it is 

addressed as a complicated, comprehensive 

component. Environmental science is a 

multidisciplinary field that incorporates 

aspects of the biological, social, and 

physical sciences in relation to 

environmental problems, and GIS is 

particularly useful in various spatial 

information-related activities such as 

organising, analysing, managing, and 

visualising geospatial data for the purpose 

of environmental analysis and modelling 

[1], [5]. 

 

GIS in environmental science is concerned 

with the analysis of a large bibliographic 

landscape. The field of environmental 

science was noticeable in relation to 

ecology, geography, and hydrology 

throughout the 1960s and 1970s, when the 

environmental movement was strong. 

Later, many geo methods and technologies 

are regarded as vital and easily available 

tools for analysing and solving 

complicated environmental problems. GIS 

and   RS   are   used   efficiently   in     risk 

management, pollution control, and 

environmental monitoring. The 

advancement of information technology, 

including data accessibility, visualisation, 

and software modelling, is viewed as a 

perfect storm for the adoption of 

Environmental Informatics, where 

integrated technology such as GIS may be 

used to solve a variety of environmental 

concerns. There has been an explosion of 

environmental IT usage in water resources, 

climate change, urban planning, and so on, 

and GIS is particularly useful in these 

areas. Today, we are all committed to 

environmental protection, including 

features of climate change, such as erratic 

weather patterns, effective natural 

environment and crop production, and 

melting of ice glaciers. In such aspects and 

monitoring, GIS can be a useful and 

powerful instrument [7], [17]. 

 

OBJECTIVES 

The main objectives of the paper are 

mentioned as follows (but not limited  

to)— 

• Understand the fundamentals of Geo 

Informatics and Geo Information 
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Systems, including features and 

qualities. 

 

• To learn about the fundamental uses of 

Geographic Information Systems and 

Remote Sensing. 

 

• To study the fundamentals of 

environmental informatics using GIS 

and RS. 

 

• To learn about the fundamental 

applications of GIS and remote sensing 

in environmental and ecological 

management 

 

• To learn about field-specific 

applications of GIS, Remote Sensing, 

and other technologies for healthy 

environmental monitoring and 

utilisation. 

 

• To understand the current trends and 

future potential of GIS and Related 

Spatial Technologies in the field of 

healthy Ecology and Environmental 

Informatics. 

 
 

ENVIRONMENTAL INFORMATICS 

Environmental Informatics is a new field 

that blends the environment and 

informatics (i.e., also called Environmental 

Information  Science).  In  a  nutshell,  it is 

the use of information technology and 

computing in environmental and  

ecological elements and themes such as 

geology, agriculture, forestry, geography, 

climatology, oceanography, and so on. It is 

also known as Eco Informatics or Ecology 

Informatics, but Environmental 

Informatics encompasses a broader range 

of topics. Furthermore, another essential 

term is Environmental Information 

Technology, while Environmental 

Informatics may also discuss or deal with 

manual information management in 

relation to the environment and ecology. 

Numerous new technologies  are  relevant 

in various environmental domains, such  

as: 

• Environmental Science /Studies 

• Environmental Management 

• Environmental Engineering, etc [3], 

[18], [25]. 

 

GIS AND REMOTE SENSING: 

BENEFITS 

The Geo Information Systems and Remote 

sensing applications are merging in 

different areas and it is growing rapidly for 

various reasons such as— 

• For the building of an intelligent Geo 

Information Systems and Spatial 

Development including Spatial 

Management. 



Journal of Remote Sensing, Environmental Science & Geotechnical Engineering 

Volume 7 Issue 3 

 

 

154 Page 151-162 © MANTECH PUBLICATIONS 2022. All Rights Reserved 

 

• In Collection, analysis, etc of spatial 

data including in Disaster Management 

and development. 

 
 

• In the areas of healthy Public 

Administration and Disaster 

Management Geo Information Systems 

and remote sensing are very much 

effective and useful. 

 

• Regarding the transferring of the data 

from hard version to the digital one 

here GIS and Remote Sensing are 

required. 

 

• In the areas of mapping including in 

analyzing of the longitude, latitude, 

atmosphere measurement also Geo 

Information Systems and remote 

sensing are effective tools. 

 

• In Zincography also Geo Information 

Systems and Remote sensing are being 

used as it is for spitting map to map 

with respective layers and here these 

tools become useful. 

 

• The GIS applications are important in 

the diverse areas of viz. Environmental 

Mapping and Monitoring, 

Environmental Designing such as 

effective and planned water network, 

wired system, etc. 

• Moreover, in urban and town planning 

also Geo Information Systems and 

Remote sensing useful viz. traffic 

control, pollution control, urbanization 

and in rural development. 

 

• Geo Information Systems and Remote 

sensing are useful in  Measuring 

various environmental systems such as 

water systems, weather management 

etc. for healthy ecological practice. 

 

• Topographical modelling is important 

in the environment and here GIS and 

Remote sensing useful and increasing. 

 

The functions, roles and applications of 

GIS are increasing day by day and in 

addition other sustainable technology as 

well. The next section deals with these 

diverse areas [9], [19], [24]. 

 

GIS AND ENVIRONMENTAL 

MANAGEMENT 

It is vital to emphasise that the challenges 

of global warming are becoming more 

severe as the environment deteriorates, 

including decreased glacier area, increased 

glacial lake size, heavy rainfall, changes in 

land, including floods, and so on. 

Furthermore, the elements of landslides 

and reduced agricultural crop output can  

be  regarded  as  significant environmental 
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changes that require early monitoring. 

Geospatial technologies, particularly 

remote sensing and GIS, are effective and 

valuable in this context for effective 

monitoring of environmental features [8, 

14, 23]. 

 

GIS is an excellent environmental data 

analysis, planning, and management tool 

that aids in the maintenance of healthy 

environmental conditions such as slopes, 

aspects, and vegetation. Using GIS tools, 

digital information may be provided to 

offer environmental data, a rapid, 

comparative perspective of hazards, 

threats, and regions to be protected. Based 

on data analysis, GIS is useful in 

controlling environmental dangers and 

risks as well as other environmental issues 

such as planning decisions and mitigation 

efforts. 

 

GIS also aids in environmental evaluation 

and the creation of environmental models, 

where it is quite useful. Thus, GIS is 

required in environmental management for 

the following reasons: 

• Planning and Monitoring 

• Air pollution Management with 

control. 

• Disaster and Recovery Management. 

• Forest Management including fire 

management. 

• Managing natural resources. 

• Wastewater Management, etc [10], 

[15], [24]. 

 

GIS APPLICATIONS IN DISASTER 

MANAGEMENT 

GIS systems are utilised in well-developed 

integrated disaster management and 

mitigation systems that include risk 

management and analysis. This is essential 

in the management of natural or man-made 

disasters, including detection, preventive 

actions, and so on. 

 

GIS and RS are utilised in early warning 

systems as well as decision support 

systems to promote good catastrophe 

management by mitigating disaster risks. 

Furthermore, GIS and RS are effective in 

creating more responsive, responsive, and 

speedier GIS-based systems. 

 

The gadget is beneficial in damaged areas, 

making healing easier and faster. As a 

result, GIS is useful for total disaster 

management in cyclone alerts, regional 

tsunamis, high rainfall, and the impending 

flood alert system. 



Journal of Remote Sensing, Environmental Science & Geotechnical Engineering 

Volume 7 Issue 3 

156 Page 151-162 © MANTECH PUBLICATIONS 2022. All Rights Reserved 

 

 

 

 
 

Fig. 1: GIS in Disaster Management [18] 
 

 

GIS AND ALLIED TOOL IN AIR 

QUALITY MONITORING 

GIS and RS are especially important in air 

quality monitoring; in this case, the 

integrated platform is supported by sensors 

and is eventually required in monitoring, 

analysis, and planning within a 

territory/city.As a result, the systems can 

predict the most hazardous or harmful 

regions, which may be beneficial to human 

health, such as asthma patients. This 

analysis, which is assisted by GIS and RS, 

may be useful in improving air quality. 

Such GIS and RS-based techniques can be 

integrated into a smartphone app, allowing 

citizens to receive immediate attention on 

air quality [4], [13], and [21]. 

 

FIRE MANAGEMENT AND GIS 

GIS and RS tools are useful in both  

general fire management and wildfire 

control. Because of the various 

applications of GIS, it has potential in 

forest fire management. It may also be 

used in danger map generation, forest fire 

simulation, and resource management. 

Simulation plays a significant part in forest 

fire management. In this regard, numerous 

additional    associated    technologies  and 

systems, such as 
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• Big Data Systems and Technologies 

• Cloud Computing and Systems 

• Human Computer Interaction and 

Systems 

• AI and Robotics, etc. 

 

 

GIS IN MANAGING NATURAL 

RESOURCES 

GIS and RS are useful in a variety of 

natural resource management fields, 

including agricultural, water, and forest 

management. Here, simple monitoring of 

forest state is possible, including crop 

management and rotation, in assessing the 

geographic distribution of water systems 

and forest-related elements such as cover 

reduction, flood, landslide, soil erosion, 

drought, earthquake, and so on. 10. As a 

result, utilising GIS and RS, natural 

resource data might be obtained by aerial 

photography and satellite photos using GIS 

technology. As a result, it is a valuable 

instrument in terms of climate change, 

population, pollution, and so on. GIS is 

assisting in the study of specialised 

monitoring, such as environmental 

conditions and policies, as well as 

conservation efforts. GIS maps provide 

information about a location and current 

resources. GIS is necessary in wastewater 

management, oil spill cleanup, sewage 

treatment,  and  other  fields.  Because GIS 

facilitates location information, it is also 

essential in numerous sorts of decision- 

making, policy-making, and environmental 

management. As a result, GIS is primarily 

responsible for collecting, analysing, 

storing, and disseminating geospatial 

information that aids in environmental 

development and agricultural management 

[6, 16, 20]. 

 

SOIL MANAGEMENT AND GIS 

Land management, i.e., the degree of real 

or possible threat from landslides, is the 

focus of Geo Spatial Information 

Technology. This system could be useful  

in hazard zonation since it collects and 

manipulates spatial data such as  

geological, structural, and surface data 

using GIS and RS. GIS technology, on the 

other hand, is valuable in land cover 

applications such as land cover patterns 

across time. 

 

In terms of soil mapping, GIS gives 

resource information, which aids in soil 

feature analysis and may be valuable in 

preventing environmental deterioration; in 

forest management and agriculture, GIS 

and RS are useful in understanding the 

properties of the soil. 
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Fig.2: GIS in Diverse Environmental Areas 
 

 

INENVIRONMENTAL IMPACT 

ANALYSIS (EIA) 

GIS and RS are useful in environmental 

impact analysis (EIA), as well as in 

policymaking concerning natural resources 

and the environment. Human intervention 

may have an environmental impact on 

roadways and railroads, public places, 

pipelines, airports, and so on. 

Environmental impact statements are 

typically necessary to learn about 

environmental impacts. GIS  techniques 

and technology are extremely valuable in 

this situation [2], [11]. 

 

IN RESPECT OF FLOOD DAMAGE 

AND MANAGEMENT 

In terms of Flood Damage and 

Management, GIS and Remote Sensing 

tools aid in disaster relief money  and   can 

be used by administrators, policymakers, 

and others. Furthermore, GIS is important 

in Irrigation Management; it is useful in 

determining water availability and may be 

required in water management, crop 

production, farm management, and so on. 

Geo Spatial Technologies are crucial and 

useful for the optimal control of water 

consumption. 

 

WETLAND MAPPING AND IN 

VOLCANIC HAZARD 

Wetland is an important aspect of the 

environment because it aids in improved 

land management, including flood 

reduction. Wetland mapping and design  

are aided by GIS and RS. Volcanic hazard 

is concerned with particles, gas clouds, 

lava flows, and flooding, and here too, 

GIS-based   impact   assessment   will    be 
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useful. Finally, it may be useful in the 

management of volcanic hazards, 

including a reduction in economic loss and 

loss of life in different settings [9], [22]. 

 

CONCLUSION 

The environment is very important 

regarding development, and in 

environmental and ecological management 

it helps in a sustainable world. And in all 

of these, GIS technologies are important 

and required. The subjects, viz., 

Environmental Science, Environmental 

Technology, Environmental Management, 

Environmental Engineering, etc., are 

helpful in environmental assessment and 

management. Areas such as GIS and 

remote sensing have become important in 

environmental management. Here the GIS 

and RS dealing subjects such as Geo 

Informatics, Geo Information Systems, 

Geo Information Science,etc. play a 

leading role. Moreover, in the  

development environment and disaster 

management-related affairs, GIS and GPS 

tools are important and increasing rapidly 
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