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Introduction
Soil loss through run-off is a major ecological problem which occupies close to fifty-six percent of the global area (Zemenu & Minale, 2014). Human beings play significant roles in the acceleration of soil erosion and soil loss across the globe (Xu, Shao, Kong, Peng, & Cai, 2008). Several types of soil erosion occur, with rill and inter-rill erosion being the most recurrent types of water erosion, whereby soil particles are detached, transported and accumulated to a new depositional area, leading to the deterioration of soil quality and also leading to the diminishing of the productivity of land (Zhang, Yang, Li, Lir, Moore, He, Ritsema, & Geissen, 2013). Even though human activities are the leading causes of soil erosion, there are also geomorphologic processes responsible for the significant part of soil erosion and soil loss (Ganai et al., 2014). In the Great Plains regions, the climatic conditions play substantial roles in the type of soil erosion and soil loss experienced in the area. Since the Great Plains experience relatively dry climate, associated with strong winds, the primary kind of soil erosion experienced in the regions is wind erosion (Ibrahim, Yasmin, Khan, & Huey, 2012). Consequently, this paper suggests that the use of geographic information systems (GIS) is critical in predicting soil loss and soil erosion in the Great Plains since the GIS technology applies geographic science with tools that enable understanding and collaboration of different data types; hence enhancing the ability to gain actionable intelligence from all kinds of data, in turn improving the accuracy of prediction.
Great Plain Areas
Great Plains are also known as the Great American Desert, and it lies between the Rio Grande in the south and the delta of the Mackenzie River at the Arctic Ocean in the north and between the Interior Lowland and the Canadian Shield on the east and the Rocky Mountains on the west (Encyclopedia Britannica, 2019). The length of the Great Plain Areas is around four thousand eight hundred kilometers, with the width of about three hundred to seven hundred miles. As such, the Great Plains Areas have approximately 1.125 million square miles, making up for almost a third of the entire USA land cover. The Great Plains covers significant parts of ten states in the US, which are Montana, North Dakota, South Dakota, Wyoming, Nebraska, Kansas, Colorado, Oklahoma, Texas, and New Mexico as well as three Prairie Provinces of Canada, namely Manitoba, Saskatchewan, and Alberta (Encyclopedia, Britannica).
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Figure 1: Great Plain Area. (Source: Encyclopedia Britannica, 2019)
The Great Plains is marked with a large number of high plateaus of semiarid grassland. The Great Plains have altitude at the base of the Rockies in the United States is between 5,000 and 6,000 feet above sea level, which decreases to 1,500 feet at their eastern boundary. However, the Canadian Great plains have lower altitudes, with the surface being slightly above the sea level near the Arctic Ocean. As such, the Great Plains is not the flat, featureless plain since it has low hills and incised stream valleys (Encyclopedia Britannia, 2019). In the US, the main drainage system for the Great Plains is the Missouri River and its tributaries (the Yellowstone, Platte, and Kansas) and the Red, Rio Grande, and Arkansas rivers. These rivers flow eastward from the Rockies in broad, steep-sided, shallow valleys. 
The soil groups of the Great Plains have strong correlation with rainfall and natural grass cover (Encyclopedia Britannia, 2019). These soils tend to differ from one region to another in the Great Plains. For the more humid region with taller, heavier grass cover, deep, black soils rich in organic matters are common, whereas the areas in the region having less moisture are made of soil that is lighter, shallower and having less organic matter. In the same way, the most arid areas in the Great Plains are characterized by thinner, lighter soil having less organic matters. As such, one can get the specific soil characteristics using GIS, which will further help in determining the soil loss and soil erosion in the specific area as they are prone to having varying rate of soil loss and erosion both by wind and water.
GIS
Geographic Information System (GIS) lacks a commonly accepted definition (Kurwakumire, 2014). However, the GIS can be described as a computer system with the capabilities of capturing, storing, manipulating, analyzing, managing, and displaying all types of spatial and geographic data (Kurwakumire, 2014). In this case, the GIS tools are the technology which enables its users to engage in all manner of spatial questioning, analysis, editing of spatial data as well as the creation of hard copy maps (Blaschke & Merschdorf, 2014). As such, the technology enables users to analyze the earth, produce an image of the earth and its characteristics in which the surface is referenced in terms of x and y coordinate, with the attribute values of the earth stored in the table (Blaschke & Merschdorf, 2014). The x and y coordinates established in the maps are based on different projection systems. In the GIS technology, there exist several types of the projection system.  On several occasions, GIS technology is utilized in creating and printing maps. The GIS technology works such that layers are combined, edited, and designed for the necessary tasks to be carried out.
The GIS technology combines different aspects, different data to help its users solve location-based questions. The GIS technology analyzes the spatial location and organizes layers of information into visualizations using maps and 3D scenes (Blaschke et al., 2014). In this way, the technology uses its unique capability to reveal more in-depth insights into data like patterns, relationships, and situations so that the users get to arrive at smarter and informed decisions (Blaschke & Merschdorf, 2014). Therefore, the GIS technology makes use of geographic science together with tools for understanding and collaboration to help its users reach a common goal of gaining actionable intelligence from all types of data.
GIS and Soil Erosion
GIS can be used to solve the location-based question like answering a simple question “what is located here?” the GIS enables its users to retrieve the value from the map, like the characteristics of the soil in a given area and the vegetation cover of the area. The GIS is capable of producing maps, which function as the geographic container for the data layers and analytics that a user wants to work with. The maps are easily shared and embedded in apps, which also makes them easily accessible by almost everyone (Pham, Degener & Kappasa, 2018). In this case, one has to look for the Great Plains from the GIS maps and learns the soil composition of the area. The GIS system makes use of the satellites and sensors located all over around the world, which helps in recording the scientific information and reporting it through live telemetry (Ashiagbor, Forkuo, Laari & Aabeyir, 2013). In this way, technology is useful in getting both the historical and the current composition of the soil texture in the Great Plains areas. One can efficiently utilize the ArcGIS Online to get timely information concerning the different geographic data about the Great Plains, which is critical in studying the soil loss and erosion in the areas. The GIS system will then enable the user to receive the data in 3D form, which can be presented as the following diagram shows
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Figure 2 3D data representation in GIS. (Source: ESRI, 2019)
GIS technology then integrates many different kinds of data layers using spatial location. In this case, the technique depends on the geographic component of data to record and categorize the different types of data to lead to the conclusion about a place (Belasri & Lakhouili, 2016). Depending on the ability to combine these different data makes the users reach a final intelligent conclusion since the technology makes timely updates of a situation or a place to produce reliable data. As such, a keen observation of the trends in an area based on the historical and the current data from GIS technology is vital in making the future predictions of the amount of soil erosion and soil loss of the Great Plains. The data of GIS mainly includes the imagery, features as well as base maps, which are linked to spreadsheets and tables for comprehensive and robust analysis. For instance, the data of a geographic location can be represented as shown below, linking it to a spreadsheet or table for straightforward representation and analysis[image: ]
Figure 3: Geographic representation of information in the GIS during analysis. (Source: ESRI, 2019).
An essential feature of GIS that makes it superior is that it can enable users to conduct spatial analysis (Belasri & Lakhouili, 2016). The spatial analysis allows users to evaluate the suitability and capability, as well as estimate and predict the geographical condition of a place. As a researcher, it is easier to come up with a model and then depend on the GIS spatial analysis results to lead to a valid conclusion of an area as was the case with Yuksel, Gundogan, and Akay (2008) who used the GIS and remote sensing technologies to map erosion risk in Turkey’s Kartalkaya Dam Watershed. 
To better utilize GIS in predicting the soil erosion and soil loss in the Great Plains, one needs to determine with clarity the soil erodibility, erosivity, topography (slope), as well as land use/cover (vegetation cover) (Gundogan, & Akay, 2008). The soil erodibility of an area is calculated by considering the texture, depth, and stoniness of the soil within the Great Plains (Fu et al., 2009). As such, the GIS produces precise data concerning the soil texture, whereby if it is found that the Great Plains have silt, very fine sand, or clay soils, then the likelihood of soil loss is lower than if the results tend to be sand, sandy loam, or loamy soils. 
In the same way, the GIS helps in determining the existence of stones over the soil surfaces, such that if the initial state is recorded as having more stones existing in the soil surface, then there will be less erosion as the stones avoid the loss of soil (Fu et al., 2009). However, after runoff is initiated, such existence may lead to adverse effects, which include encouraging rill erosion in the great plains since there will be high rates of water turbulence (Gundogan, & Akay, 2008). In the same way, the GIS helps in determining the water depth of the Great Plains areas, such that if the water depth is increased, there is a large water holding capacity, hence absorption of larger amounts of rainfall, therefore reducing the rate of water erosion. However, this also results in increased wind erosion in the areas.
Prediction of the Soil Loss and Erosion Formula
The GIS technology is important for detailed prediction of the soil loss and erosion. In this approach, an arithmetic operation needs to be combined with a corresponding numerical weight for the major prediction criteria and sub-criteria, which helps in the generation of score for describing the attribute of the area (Zhang et al., 2013). As such, one can study soil erosion caused by either rainfall or wind, which results in the detachment of soil particles and transported by either run-off or wind. The calculation of the possible soil loss and erosion is achieved through the incorporation of both internal and external dynamic parameters, which do not have equal weights since the Great Plain areas tend to have varying impacts on soil erosion hazard. Together with the help of GIS, the soil loss equation (SLE) is utilized in predicting the soil loss and erosion of the area.
GIS comes in as it is critical in determination of the rock infiltration (Kurwakumire, 2014). In this case, the rock infiltration refers to a range of different interactive factors including the lithology, linament frequency density as well as the drainage density of an area. The GIS technology shows with a lot of clarity and ease the rock infiltration of the Great Plain Areas, thereby making it possible to predict the likelihood of soil loss and erosion in such area. For this case, if the area is found to have a high rock infiltration, it translates to the recharging of recharging of considerable amounts of water into subsurface strata (Blaschke et al., 2014). This further makes it difficult for soil erosion to occur by water since the potential runoff is significantly reduced by the high infiltration. 
Similarly, the GIS is important in determining the soil erodibility of the area. In this case, the GIS technique helps in determining the ability of soil in the Great Plains to resist erosion based on its physical characteristics (Belasri & Lakhouili, 2016). Particularly, the GIS technique will help in determining the levels of organic matter in the soil, and its structure. If the soil is shown as having a higher infiltration rate, higher levels of organic matter and also improved structure, then it is translated to have higher resistance to erosion by both water and wind, hence the prediction of a lower erosion rate in the future in the Great Plains.
The GIS also determines the level of tillage and cropping practices, which helps in the determination of the likelihood of erosion in the area. The GIS digitizes the soil units of the Great Plain areas, using a customized scale. For effective results to be obtained, one can easily use the GIS technique from the recorded and digitized map to determine the susceptibility to erosion by analyzing the soil texture, soil organic matter and the soil depth (Gundogan, & Akay, 2008).
Furthermore, the GIS technology can be used to determine the land use/ cover change of the Great Plain area. In this case, the use and cover is critical as it is one of the major causes of environmental changes globally, hence significantly affecting the rate of soil erosion. By digitizing the map of the area in the GIS using a customized scale, the image and data are store in a digital form, retrieved conditionally, overlaid on each other and evaluated with the use of a model. As such, increasing the accuracy of the data analysis requires the combination of the auxiliary data contained in maps with the image data. The GIS technology is then utilized to interpret the data by applying its software, which is edited based on ARC/INFO. 
The Usefulness of GIS Technology
In the study of the geographic characteristics of a place, it is essential to work with real-time data and facts to reach valid conclusions (Gitas et al., 2009). In this case, the prediction of the soil erosion, as well as soil loss of the Great Plains, requires the use of facts about the past and the current trend to forecast the future trends. GIS technology is vital in ensuring that the spatial data is displayed and that problems involving spatial factors are solved effectively. Specifically, the GIS technology is useful in relating, integrating, and analyzing information from various themes of spatial data as an area (such as the Great Plains) contains a wide variety of information and characteristics of geographical features (Gitas et al., 2009). As such, the unique capabilities of GIS makes it time-saving and less expensive to study an area as it includes all information placeable on a map about an area. One does not have to visit the actual place and collect samples, take them to the lab for study as this is already recorded by the GIS using the satellite and sensors located globally (Karabun, 2010). 
In this regard, the GIS technology is essential in the study and prediction of the soil erosion and loss of the Great Plains as it increases the accuracy of the forecast as well as saves both time and financial resources. Besides, GIS is much important due to its ability to effectively query data based on spatial criteria, based on criteria derived from the attribute data, or based on some combination of these data. The spatial queries are important in answering questions such as what is located in this area or that intersection. The GIS technique is important and useful as it provides an integrated environment for performing these queries, as well as giving answers by analyzing the characteristics such as “next to,” contained within.” Since datasets are displayed as unique layers, it is possible to display and view datasets simultaneously, hence speeding the study accuracy. Most importantly, GIS allows for spatial analysis, which enables the use of what ifs in analyzing the data. This is important as it enables the study of the different outcomes if the prevailing conditions are changed, outlining the probability of the changes of those prevailing conditions.
Conclusion
The GIS is a technology that uses satellite and sensors in collecting, recording, manipulating, analyzing, and reporting the geographic data of an area. The study of the Great Plains requires one to work with accurate data. The GIS technology enables timely collection and manipulation of the variety of data necessary to understand the soil structure and composition for concluding the likelihood of soil loss and erosion in the Great Plains. The ability to display data and maps simultaneously and to run the what if analysis further makes GIS to be a vital tool in the study of soil erosion and soil loss. The technique helps in the calculation of the SLE, which is an important tool in the prediction of both soil loss and erosion. As a result, GIS is a crucial tool enhancing the accuracy of predicting the soil erosion in the Great Plains as it offers the timely updating concerning the geographical data, as well as saves time and resources since one can easily manipulate the data to get further customized results as per the area of focus.
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