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Long-Distance Migration of Birds
Migration is a common phenomenon in the human environment. The term migration can be described as the movement of people and animals from one place to another. Human beings and animals migrate with various intentions. For instance, Individuals can migrate permanently or temporarily. Such intention applies to various types of birds that engage in long-distance migration. Long-distance migration of birds is a seasonal movement that occurs along a flyway (Alerstam, Hedenström, & Åkesson, 2003). Apart from birds, other organisms have experienced an evolution in long-distance migration that is enhanced by various modes of locomotion. Migration is likely to evolve or suppressed based on specific forces in the environment. For example, it can be argued that long-distance migration of birds happens due to their high level of flexibility or the urge to improve their fitness in the environment. Research indicates that billions of birds travel over long distances that are between their breeding regions to non-breeding areas (Alerstam et al., 2003). The concept of natural selection is crucial in long-distance migration of birds. It is evident that the fittest birds are able to survive during this duration of movement hence integrating the evolutionary concept of survival for the fittest in this context. These birds normally establish a habitat network in the course of migration because they construct temporary stopover settings for sustenance (Briedis et al., 2019). Unfortunately, these birds suffer from human actions or interventions of other animals that destroy these temporary sites hence impeding their movement and, at the same time, disrupt success and survival. Most researchers have studied factors that promote the endurance capacity of birds involved in long-distance migration. The current studies revolve around the physiological mechanism of these birds. It means that physiological activities determine the distance that birds can cover during migration processes (Klaassen, 1996). The advancement in modern technology is another variable that has attracted the attention of many scholars to study the migration patterns of birds over a long distance. The satellite technology has created a proper environment for the study of these mobile creatures since scientists can retrieve reliable information in these sites to advance their research. A proper review of long-distance migration of birds can be achieved by analyzing various aspects like metabolism, climate responsiveness, causes, and effects of this type of movement.
Metabolism
Metabolism is one of the elements of consideration in the long-distance migration of birds. Metabolism is a complex biochemical reaction that involves the conversion of food substances into energy. Such chemical reactions are crucial for these birds because they require a certain amount of energy for sustenance during this migratory period. Just like human beings, birds consume food substances that are converted into various building blocks, such as lipids proteins, carbohydrates, and nucleic acids (Klaassen, 1996). At the same time, all nitrogenous wastes are eliminated hence fostering continuity of metabolic processes. The aspects of anabolism and catabolism are relevant activities in this context of bird migration. For instance, during migration, birds break down food components and also build up these compounds hence creating a cyclic process. Birds normally employ effective navigation skills as a way of alleviating any barrier to long-distance migration. Some of the fundamental factors of analysis in relation to metabolism include the necessity of fuel storage, allometric considerations in birds, the composition of the fuel, and problems of water.
The necessity of fuel stores is a crucial factor of discussion on this topic. All of these migrating birds are always concerned with fuelling since they need adequate energy for sustenance (Vincze et al., 2019). It is important to note that birds that migrate over long distances are likely to come across hardships like limited resources during this explorative journey. Oceans and deserts might provide unsuitable habitat for these birds hence need to store enough energy as possible to prevent starving (Klaassen, 1996). The birds’ body stores should be built up to give fuel when necessary. Some birds are likely to lose a considerable amount of energy during migration. Such loss might also be reflected in their weights. Birds also lack adequate opportunities to refuel in respective stopovers because some environments lack sufficient resources. Human activities like hunting are another factor that prevents birds from refueling on the way. These acts threaten these species, thus compromising their initiatives in movement. In most cases, the speed of movement among these birds declines as they move due to a reduction in energy level that determines their strength (Klaassen, 1996). Birds have the opportunity to build a larger fuel store when they find good refueling sites. During the harvesting period, birds are capable of getting sufficient food to refuel since some resources are left on the ground. Birds also have greater opportunities to consume food prior to the human harvest. Therefore, the opportunities in the flyways characterize the level of satisfaction of this form of migration.
Allometric consideration is a vital issue that impacts the size of fuel loads among birds involved in long-distance migration. Allometric involves the study of the size and shape of the body as well as anatomy, behavior, and physiological elements. The body size of the respective birds impacts the entire issue of long-distance migration. Large migratory birds encounter a lot of challenges than smaller birds during flight. The larger or bigger birds require a lot of energy for flapping flight as compared to smaller birds hence indicates a clear cut among these species (Klaassen, 1996). It means that large birds are expected to consume a lot of food more frequently as a way of maintaining the minimum energy for flapping flight. 
The components of the fuel stores in birds influence their potentialities to migrate over a long distance. Based on the analysis of various types of foods like proteins, carbohydrates, and fats, among others, fat is the main compound that has been proved to be efficient for bird flight. The concept of energy-dense metabolite characterizes the ability of fats to support migratory birds over a vast distance (Klaassen, 1996). It means that fats are easily synthesized in the body of these birds. Apart from fats, protein is also deemed as an essential element that supports the movement of birds. Lipids are also regarded as essential because they give seven to nine times more energy as compared to other alternative sources (Araújo et al., 2019). It means that lipids are a richer source of energy and also efficient in minimizing migration costs. Many birds deposit protein in their bodies before movement since they require stronger muscles for support. Even though fats are considered as important for these migratory birds, their weaknesses emerge due to the feature of insolubility (Weber, 2009). Some components of fatty acids are insoluble, thus paralyzing its transportation to the muscles.
Water imbalance in birds affects their long-distance migration. Every living organism requires enough water for physiological processes. Water is a necessary resource that is always burdened during long-distance migration of birds. The flight range of birds might be limited by the imbalance of water since some functions of the body cannot run normally. The imbalance in water occurs when birds cross hostile or unfavorable environments like the seas that have salty water and deserts with no water bodies (Klaassen, 1996). When moving in places with high temperatures, birds need a lot of water to cool their bodies hence preventing dehydration.
Climate Responsiveness
Change in climate impacts long-distance migration of birds. Unfavorable climatic change leads to loss of habitats (Bókony, Berta, & Végvári, 2019). Birds need habitats whenever they want to rest. Some of these changes in climate include increased temperatures, desertification, and floods. Birds always utilize these settings because of the varied factors in the surrounding. For instance, some habitats are surrounded by enough food that enhances refueling before proceeding with the journey. Human beings take part in destroying the habitat based on several activities (Pulido & Widmer, 2005). For instance, the increase in the human population has made people clear forests and other vegetation that could support the lives of these birds during migration. Deforestation is one of the causes of desertification because trees have the capacity to attract rain.  
Global warming is a phenomenon that affects the migration patterns of birds. In response to global warming, birds change their routes. These routes might be long or short, depending on the goal of the journey. For instance, birds might alter the flyways due to extreme temperatures in other regions that might cause a lot of inconveniences (Marra, Francis, Mulvihill, & Moore, 2005). Some of the migratory behaviors of birds due to climatic changes include early or late arrivals of birds in certain regions, shorter migration distances, and an increase in the population of birds in specific places (Pulido & Widmer, 2005). The above characteristics are experienced based on their capabilities to sustain the lives of the birds. For instance, many birds are likely to migrate and reside in places that have good climatic conditions that support their survival. 
Causes of Long-Distance Migration of Birds
Millions of birds in the mammalian species migrate mainly for survival (Outlaw, Voelker, Mila, & Girman, 2003). Birds usually devise their adaptation means by moving from one place to another. If this species neglected this essential survival technique, food supplies would have been a great challenge resulting in starvation and, thus, the death of the adults and chicks. Similarly, nestling sites would be a problem. Predators would otherwise find it easier to attack the overcrowded birds hence rendering them extinct. As such, breeding and food are key migration determinants of birds, among other factors, as broadly discussed.
Birds migrate for meals. Food scarcity is one principle behind the movement of birds from one region to another. When birds invade a rich and a tropical region, the animals ensure the foodstuff is maximally utilized. These animals establish their nests and breeding grounds in such areas. With plenty of food in place, the species eventually find it conducive to mate (Outlaw et al., 2003). After all these biological concepts, the end result is the hatchlings. Moreover, the increased bird population will require more food. Shortly, competition for food will arise between the hungry hatchlings and the parents. The region will thus become unsuitable for sustaining the increased number of species. The birds, therefore, migrate to better regions where the resources have been regenerated. Notwithstanding, seasonal foods makes both short-range birds and neotropical birds to migrate. The changes in season make the animals, especially the northern birds, to move to the southern part when there is plenty of food in such regions and vice versa. 
Based on family reasons, birds are a special species that value their offspring. These species have specific timing and migration patterns all over the world when breeding time looms. Suitable breeding conditions arise from various factors. For instance, viability and the health of an offspring are determined by the environment of the place of breeding (Outlaw et al., 2003). On the same note, most birds consider the favorable environment and climatic conditions that promote good breeding colonies and adequate shelter. With regard to that, the offspring will find it safe and easier to survive once abandoned to mature as most species do to their young ones. The stimulating environmental factors will make the young ones gain maturity, experience, and later make their migration without parental guidance. 
Diseases outbreak is another factor for bird’s migration. Like any other mammalian species, birds crowded in one place are highly susceptible to viral and parasitic diseases that may render a given species extinct within a short time (Outlaw et al., 2003). As such, birds also devised survival mechanisms, thus minimizing movement from one place to another and the spread of infections to the offspring and the entire population. The migration technique, therefore, enhanced intact breeding colonies with a reduced disease outbreak.
Climate also determines the fate of the birds in a given place. The birds living in the northern pole often abandon their breeding grounds when the temperature becomes too unbearable due to extreme coldness (Pulido & Widmer, 2005). They thus go for temperate regions to survive. On the other hand, birds in the tropical regions find it unbearable bringing-up delicate chicks and hence seek pilgrimage on the cooler northern parts
Birds migrate because of predators. Plenty of food in the new habitats also attracts predators. The predators will eventually attack the nests in an attempt to get the prey (Outlaw et al., 2003). As a result, constant migration will render the predators devoid of attacking the birds. Also, migration on specialized areas such as rocky offshore places and steep cliffs makes the birds inaccessible to the predators.

Effects of Long-Distance Migration of Birds
On the other hand, migration of birds has various effects on human beings and the climatic conditions. Climatic change predictions have been made possible. With the seasonal changes in the Arctic region and the southern pole, the birds tend to move in the corresponding directions based on their necessities. Consequently, human beings have found it easier determining the climatic changes without necessarily using any scientific gargets. The prediction of the climate has made it possible for the farmers to plant crops and get better products based on the timing of the seasons (Pulido & Widmer, 2005). Also, migration has led to the thriving of the tourism industry. The migration of the birds acts as the signal for those staying in the north pole to move to the moderate climatic conditions. The end result is the inhabitation of the southern hemisphere marked by tourists, which results in the elevation of the economic index.
The emergence of dangerous predators is another effect of the migration of birds.  Most bird predators are equally harmful to most mammals, such as human beings. When birds inhabit a place, the area tends to be prone to predators like snakes, which ends up attacking human beings. In most cases, birds tend to put their nests in the open fields on the plantations of the farm produce (Pulido & Widmer, 2005). As a result, during harvesting season, the predators aiming at the birds end up in attacking the wrong pray: human beings during the harvesting routines. This makes it risky working in such places inhabited by birds.
Similarly, bird infested areas are often rowdy. When birds settle in an area, they establish their nest and later hatch on their offspring. During such times, the animals tend to be noisy, thus hindering the required peace for most animals in the ecosystem (Outlaw et al., 2003). The coexistence with these animals renders tranquility meaningless as the noise is experienced day and night. The human race, therefore, finds it unfavorable staying with the species. 
 Birds have considered predators on the farm produce. Most birds have proven problematic, especially to such farm produce such as maize, millet, tomatoes, among others. The human race finds it difficult to handle the species as they can invade a place and eat the entire produce resulting in hunger due to the low yields. Nonetheless, birds may act as the biological pest control mechanisms in the farms (Xu et al., 2019). The birds may be used to feed on other pests and living organisms, which may be harmful to the farm plants. For instance, the Quails may be used to control weevils on the farm, thereby minimizing the damage of maize plants. 
Birds transmit zoonotic diseases to human beings. Many bird species invading regions carry with them various diseases. Such diseases like influenza, avian flu, among other contagious diseases are carried by birds like (Outlaw et al., 2003). Pigeon is a renowned bird that carries a range of diseases that can be transmitted to human beings. These species do carry the disease from far places and later transfer them to the places they inhabit. Similarly, the bird's droppings carry many diseases that are harmful to human beings, among other mammals (Xu et al., 2019). Such diseases like typhoid accrue from the mixture of the bird's droppings with water. The droppings, when exposed on open grounds and later swept by the water, the human eventually drinks the water without precautionary measures leading to the outbreak of such diseases.
Contrastingly, human beings are predators to the birds. When a large species of birds inhabit a place, the human race considers such a suitable delicacy. Most birds are hunted down and killed. Apart from the stubborn birds on the farms, people tend to invade the birds and kill the majority, which is treated as food. In their escapades, the hunters kill these species unsparingly, leading to the death of the young ones (Xu et al., 2019). The other birds which may survive such hunting may find their habitats interfered with hence tampering with their existence. Hunting has proven to render certain species extinct, thereby making it an illegal practice.
The global change is a great challenge for the migrating birds. Birds migrating over long distances do so when approaching their wintering or breeding seasons. The global changes may result in the variance in the geographical magnitude, which translates for longer distances to be covered (Xu et al., 2019). In such cases, most species find it unbearable to migrate up to the expected destination. As a result, the varying environmental conditions within the different geographical regions normally interfere with the bird's annual cycle. When the birds pass through these climatic zones, most of them succumb due to the unbearable climatic conditions, therefore, leading to unequal distribution of the species. It is, therefore, essential for human beings to conserve the environment in an attempt to avoid the abrupt global changes which result in the extinction of the useful bird species.
Conclusion
[bookmark: _GoBack]In a nutshell, a proper review of long-distance migration of birds can be achieved by analyzing various aspects like metabolism, climate responsiveness, causes, and effects of this type of movement. Just like human beings, birds depend on metabolism and other physiological activities for survival. Individuals should take part in conserving the environment to support the existence and movement of these birds. Therefore, the long-distance migration of birds is an important issue that requires positive human interventions. 











References
Alerstam, T., Hedenström, A., & Åkesson, S. (2003). Long‐distance migration: evolution and determinants. Oikos, 103(2), 247-260. 
Araújo, P. M., Viegas, I., Rocha, A. D., Villegas, A., Jones, J. G., Mendonça, L., ... & Alves, J. A. (2019). Understanding how birds rebuild fat stores during migration: insights from an experimental study. Scientific reports, 9(1), 1-11.  
Bókony, V., Berta, Z., & Végvári, Z. (2019). Changing Migratory Behaviors and Climatic Responsiveness in Birds. Frontiers in Ecology and Evolution, 7. 
Briedis, M., Bauer, S., Adamík, P., Alves, J. A., Costa, J. S., Emmenegger, T., ... & Procházka, P. (2019). A full annual perspective on sex-biased migration timing in long-distance migratory birds. Proceedings of the Royal Society B, 286(1897), 20182821. 
Klaassen, M. (1996). Metabolic constraints on long-distance migration in birds. Journal of Experimental Biology, 199(1), 57-64. 
Marra, P. P., Francis, C. M., Mulvihill, R. S., & Moore, F. R. (2005). The influence of climate on the timing and rate of spring bird migration. Oecologia, 142(2), 307-315. 
Outlaw, D. C., Voelker, G., Mila, B., & Girman, D. J. (2003). Evolution of long-distance migration in and historical biogeography of Catharus thrushes: a molecular phylogenetic approach. The Auk, 120(2), 299-310. 
Pulido, F., & Widmer, M. (2005). Are Long‐Distance Migrants Constrained in Their Evolutionary Response to Environmental Change?: Causes of Variation in the Timing of Autumn Migration in a Blackcap (S. atricapilla) and Two Garden Warbler (Sylvia borin) Populations. Annals of the New York Academy of Sciences, 1046(1), 228-241.
Vincze, O., Vágási, C. I., Pap, P. L., Palmer, C., & Møller, A. P. (2019). Wing morphology, flight type, and migration distance predict accumulated fuel load in birds—Journal of Experimental Biology, 222(1). 
Weber, J. M. (2009). The physiology of long-distance migration: extending the limits of endurance metabolism. Journal of Experimental Biology, 212(5), 593-597. 
Xu, Y., Si, Y., Wang, Y., Zhang, Y., Prins, H. H., Cao, L., & de Boer, W. F. (2019). Loss of functional connectivity in migration networks induces population decline in migratory birds: ecological Applications, 29(7), e01960. 


   

         


