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Introduction
Tornadoes rank among the perilous weather phenomena all across the globe. Their destructive nature has been a cause of concern and many stakeholders seek to gain deeper insights into this weather phenomenon. However, there is still very scant information concerning tornadoes. This is why there have been consolidated efforts to tame this destructive force through early detection with the help of remote sensing technology. The quest remains elusive but on the brighter side, emergent technological innovations pronounce hope for early detection. Use of remote sensing in forecasting tornado development and activity can effectively reduce public vulnerability to tornado and potential loss of life
Remote sensing technology 
Remote sensing technology comprises of various innovations seeking to gather data and analyze the buildup of tornadoes. Towards this end, meteorologists rely mainly on satellite, aerial photogrammetric and aerial imaging innovations (Sheffi, 2015). Some of these are thousands of miles in the earth’s atmosphere and can remit accurate data in real time. By design, such equipment relay data pertaining to wind speeds and direction. It is up to the experts to decipher the relayed data and images to predict the possibilities of tornadoes. Normally, this tends to be a difficult undertaking and is only possible through analysis of historic data. 
Every instance of a tornado triggers a series of investigations. Relying on aerial data and images, meteorological experts will analyze the weather patterns in the vicinity to determine a particular trend. This has accumulated insights and body knowledge where experts can map out the events preceding tornadoes. In this case, experts can predict with certainty when a tornado is on the verge of striking a particular area (Pümpel, 2016). Similarly, meteorologists can simply rely on wind speeds to determine the possibility of tornadoes in a particular area. They are sure winds of excessive speed beyond a certain threshold would result in tornadoes. 
The quest to measure wind speeds during tornadoes has proven to be almost impossible. During such catastrophes, wind speed can attain speeds of up to 200 miles per hour (Ville, Alejandro, & Ramirez, 2002). This makes it risky for meteorologists to carry out their tasks. Any measurement equipment positioned along the wind path stands high chances of becoming damaged. In addition, it is difficult to predict the path of tornadoes to strategically position measurement instruments. 
In the past, efforts to rely on radar and telephone network to measure wind speeds have not been fruitful. These two innovations are effective on aerial perspectives, and have limited capacity in covering the earth’s surface effectively. The ground forms the area of interest to meteorologists since this is where deaths and destruction occur (Bryukhan & Potapov, 2014). Therefore, any technology applied in the study of tornadoes must take this into consideration. This leaves remote sensing as the only viable option for analyzing tornadoes from safe distances. From its working dynamics, it covers the entire space from the ground level to the stratosphere making it the best towards this end. 
Remote sensing technology working mechanism 
The essence of remote sensing is to collect data while having minimal or no contact at all with the phenomenon in question. For this to happen, the first requirement is to ensure a lasting energy source for the unmanned satellite (CIESIN, 2018). This energy must be capable of sustaining the satellite in its lifetime. Modern versions come attached with solar panels to harness the sun’s energy. In this case, the satellites have very powerful and efficient sensors. At thousands of miles above earth surface, they can detect wind speeds and rainfall patterns across various regions. Energy from the satellite travels through the earth atmosphere to make contact with the wind. At this instance, it bounces back and finds its way back to the satellites sensors (The National Academic Press, 2014).. This process is not as simplistic as it sounds. Within a microsecond, it can occur hundreds of times. The frequency of this back and forth process results in high efficiency in monitoring weather phenomena. 
The satellite captures numerous images in microseconds and remits the data to the servers at the meteorological stations. This is possible through the network connection between the station and satellites above the earth surface. At this stage, the satellites come fitted with advanced aerial technology to provide the wind pattern (Scott & Ralph, 2011). This is where the photometric aspects come into play. The imaging technology then maps out the wind patterns for meteorologists to decipher. The sensors, on the other hand, can detect wind speeds. Therefore, the information sent back to the weather station will comprise of wind patterns at various speeds. The experts at the station will then analyze the data. In this digital age, this process has become automated since the powerful computers can achieve all this within seconds. The meteorologist’s role is to complement the computer analysis by interpreting the possible implications. According to the readings and findings, the experts will then issue alerts in case they detect possible tornadoes in their early stages. 
Tornadoes and technology 
So far, the lead time before tornadoes hit stands at 50 hours or less. This is a narrow window within which meteorologists can detect such weather events and issue advanced warning. In fact, such a narrow window is not sufficient to issue meaningful tornado warnings to the public. This is in specific reference to the bustling cities with millions of residents whose evacuation might require weeks to accomplish. Additional research is necessary to expand this lead time in order to save lives. This forms part of the reason why meteorologists have seen it fit to incorporate technology into the field (Talukder & Panangadan, 2014). With the assistance of remote sensing innovations, they can prolong this lead time and possibly map out the path. Such advances will be critical in safeguarding lives and property in the economy. 
Another reason why technology is critical has to do with population density and accessibility of a given area. It has become apparent that tornadoes actually hit remote areas from time to time. However, such incidents often go unreported since there are very few witnesses to relay their accounts of the events to weather experts. In the 21st century, the world cannot afford to neglect even the most remote of locations (Walsh et al, 2016). Even a single isolated event could provide the breakthrough in understanding the mysterious tornadoes. In fact, such remote areas could provide perfect regions for experiments due to the low probability of civilian deaths and property damage. With the infusion of technology, weather experts can now access information even from such far flung locations. No tornado will go unreported since satellite and aerial imaging captures all regions of the globe. 
In addition, the world has been transforming into a digital village. In the 21st century, almost all sectors have embraced technology in their operations. It is common to find businesses carrying out operations online. In fact, the internet has opened additional avenues for other businesses to operate exclusively from the virtual platform. Therefore, there is no reason why the weather sector should remain stuck in the past. It needs to maintain the pace of digital revolution like the rest. With the automation of its operations, the sector will witness massive transformations. Key among these includes the better efficacy in the prediction of tornadoes (Bogue, 2012). All that is necessary would be to program the systems in such ways that data remitted from remote sensing devices goes directly into the computer. This supercomputer then will automatically detect predetermined trends and proceed to issue tornado alert when necessary. Technology almost always comes with better efficiency and is not prone to errors when there is effective programming. 
Applications of efficient tornado detection information 
As the world races against time to gain deeper understanding of tornadoes, there exists a category of stakeholders waiting with bated breath for breakthroughs. This group comprises of those that stand to derive maximum benefits. The following is a breakdown of the major impacts of such a breakthrough:
· Early warnings 
Currently, the world lacks an efficient warning system concerning tornadoes. With the existing infrastructure and expertise, the meteorological department encounters difficulties in accurately predicting tornadoes. In addition, this department cannot map the path of tornadoes in order to issue early warning to those on the path of the phenomenon. With the incorporation of remote sensing technology, this department hopes to attain better understanding of the weather phenomenon (Raispour et al, 2016). It aspires to make early detection in order to issue prompt warning to the prospective victims. At the moment, the earliest tornado warning could be slightly below three days in advance. Whereas this is a considerable time, there is need for additional research to predict tornadoes weeks in advance. Perhaps this way, the weather department would issue meaningful warnings to the public. It is always the dream of emergency response team to keep the public in the know before disaster strikes for easier management and rescue operations. 
· Save lives and property 
The main quest towards this initiative is to shield the public from the destruction emanating from tornadoes. On average tornadoes account for up to 17% of weather related deaths in the US (Durage, Wirasinghe, & Ruwanpura, 2017). This does not put into consideration the trail of destruction on property that tornadoes leave in their wake. Early detection from effective remote sensing technology will facilitate early warning. In this regard, those in the path of tornadoes can move to safer locations to avoid loss of lives. In addition, better understanding of the path of tornadoes would enable engineers design much stronger structure in areas prone to tornadoes. This way, property owners would not have to incur massive costs at every occurrence of the phenomenon. In addition, rescue operations often become overwhelmed in the face of abrupt disasters. Rescuers and volunteers often receive short notice to deploy to the area of disaster with minimal preparations. Perhaps this is why such phenomena come with high death tolls. With early warning and adequate preparation, it would be possible to save more lives when disaster strikes. 
· Insurance underwriting
The public remains vulnerable to tornadoes due to the scarcity of information regarding their occurrence, path, and frequency. In this regard, the insurance industry cannot possibly put a value to the possible premiums. Currently, the insurance industry treats tornadoes as a natural hazard and would not compensate loss of lives or property destruction resulting from their occurrences (Atmanand. 2003). Therefore, a better understanding of this weather phenomenon would open doors for victims in the insurance industry. This industry will have to respond by developing policies meant to cover possible customers from the destructive nature of tornadoes. Hopefully, the insurance industry could reconstitute its offerings in the future to cover the losses emanating from tornadoes to the delight of customers.  
· Weather phenomena 
Apart from tornado, other weather phenomena related to wind speeds include thunderstorms, windstorm, downburst, and hurricanes to mention but a few. Like in the case of tornadoes, meteorologists are still grappling with experiments to understand these phenomena (Klockow, Peppler, & Mcpherson, 2014). In this sense, unraveling the mystery of tornadoes will build upon the existing body knowledge concerning the related phenomena. Breakthroughs in the tornado remote sensing will bring about better understanding of related weather phenomena. Even more devastating phenomena such as hurricanes will become easier to handle or tame when they do occur. At the moment, the focus should revolve around the genesis and progression of tornadoes. 
Technological advances 
The advent of remote sensing technology saw weather experts relying on data from aircraft. Some of these departments could even charter flights for the sole purpose of studying weather patterns and wind speeds in relation to tornadoes. However, this proved to be very costly and stakeholders could not maintain such heavy overheads (Strader et al, 2017). With the introduction of satellites and aerial imaging, remote sensing became much simple. From the comfort of offices, experts relied on transmitted data to make analysis. It seems the world has come full circle. All across the world, various sectors have been returning to improved versions of outdated technology. This is in relation to the increasing popularity of drones globally. The meteorological department now has an additional platform to conduct remote sensing through drones. These are relatively cheaper and can provide up-close images and data that orbiting satellites might fail to capture. 
Conclusion
Despite the monumental progresses realized in the 21st century, the word still has a long way to go in matters to do with tornadoes. The planet remains predisposed to the risks of tornadoes especially in high density locations. At full speeds of up to 200 miles per hour, tornadoes can be devastating forces that need to be tamed. They account for approximately 17% of all weather related deaths. Efforts to study tornadoes from the ground level have not been successful prompting the incorporation of technology in this quest. With remote sensing technology, meteorologists and the world in general stand better chances of predicting tornadoes. Remote sensing technology has the potential to detect weather element patters from thousands of miles away. They can relay data by the second making them very effective in preventing death and destruction. Early detection and warning are what the field seeks to attain. The world is in dire need to save lives and property. Only automation of the prediction systems in the form of remote sensing will increase the effectiveness of this process. Remote sensing remains to be the world’s hope in understanding the elusive phenomenon of tornadoes. 
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