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The Different Types of Resistance Swimmers Experience When Performing Various Strokes


Resistance is the force which acts against another force, in swimming the resistance will come from the water and pushing back against the swimmer’s force of propulsion from the stroke they are performing. Some strokes provide more propulsion and less resistance then others. For example, front crawl provides a more streamline body position with an arm and leg action which doesn’t cause any resistance as a direct result of the stroke if it is performed correctly, whereas breast stroke has a wider, less streamline, action and does create resistance from the stroke and makes it a much slower stroke. 

Resistance is present in all competitive sports and specialists try and reduce its effects upon the competitors to gain an advantage. In sports such as cycling athletes remove body hair to increase their aerodynamics to try and improve their times by hundredths of seconds. Likewise, swimmers will remove body hair to try and make themselves glide through the water more efficiently, even the smallest advantageous move to reduce time can mean the difference between first and second place. 

In swimming there are many types of resistance which an effect on can have an athletes performance, these types of resistance change with every stroke. The different types of resistance which a swimmer will experience are, Frontal drag, Eddy drag, Skin Friction drag, and wave drag. 

Frontal resistance is a large contributor to the overall resistance experienced by swimmers. This type of resistance is what swimmers experience from their body position and form in the water. Swimmers try and keep this at a minimum when they compete as frontal drag can have the worst effect on a swim. To ensure this type of drag/resistance is kept at a minimum, swimmers must make sure that there is no lateral deviation or body inclination which could act as a break against the propulsion created by the kick and arm action. 

Skin friction drag only effects swimmers minimally, this resistance occurs between the skin and the water. As water molecules pass over the skin they create a small amount of friction and depending on the roughness of the swimmers skin this amount of drag increases. In an attempt to reduce this type of drag swimmers follow a routine of shaving all of their body hair and wear tight fitting swim wear can also help them to become smoother in the water. 

Eddy drag, this is the currents which gets created by the movement of the swimmer through the water. As the water gets pushed out of the way the hile which must be filled behind the swimmer. The swimmer will be pulled backwards by the low pressure created behind them and pushed backwards by the high pressure in front of them.  
Lastly, wave drag is the resistance which gets created by the movement of the swimmer in the water. At the head and trunks of the swimmers as the swimmer moves through the water. The larger the waves which get created the more effort which is required to constantly move forward. 

Swimmers wear tight fitting lycra swimming costumes to reduce the amount of skin friction drag and glide through the water with more easy. This was taken to the extreme when swimmers were granted the benefit of wearing full body suits while competing, however this made record times and the differences in swimmers who wore them or didn’t wear them unfair so they were removed. This shows how much resistance even the molecules of water have over the skin and how much it can change the dynamics of swimming. 

All these types of resistance occur when performing all different strokes and in specific area of each stroke respectively. At the start of each stroke the swimmers will perform a push ad glide which will take place underwater so the major type of resistance that will be present in skin friction drag and eddy drag and the swimmers will exert a large amount of energy to propel themselves as far as they can under the water this will create a great amount of low pressure behind them and will slow them down which will force them to rise to the surface of the water and begin their stroke. When this occurs, the swimmers will need to become as flat as they can if they are performing a crawl stroke to ensure that the amount of frontal drag is kept to a minimum. When the swimmer begins their front crawl, they must try to enter their hands into the water at an angle of 45 degrees to make sure the hand cuts into the water and not create a wave by slapping the water by entering the water flat. Sport England, (2018).  This will also not create more frontal resistance in the stroke. When the stroke has started to take place, the swimmer will need to breathe, whilst the swimmer is moving through the water at a fast pace performing front crawl a crest of water will flow over the head cap of the swimmer. This will allow for the swimmer to take a quick breath without moving their head completely out of the water, which will also reduce the amount of frontal drag as the body of the swimmer will remain horizontal to the water and not deviate laterally. The legs should be kicked from the hip to provide the most forward propulsion from the most powerful muscle group which is active during the stroke, this will help to reduce the effect of eddy drag on the swimmer likewise in breaststroke with the kicking action should be used to its full potential Human Race, (2017). By maintaining a very good technique whilst performing front crawl will reduce the effects of wave drag through keeping the waves and water agitation to a minimum. 

[bookmark: _GoBack][image: Image result for breaststroke diagram']Breast stroke brings many more possible areas for resistance to occur. Similarly, the push and glide is a very crucial start of the stroke especially as breast stroke is a much slower stroke than front crawl. The same effects of eddy drag, and skin friction drag will apply. When the swimmer rises to the surface, the stroke requires the swimmer to perform the stroke at a slight lateral angle in the water which will increase the frontal resistance. This has to occur because of the angle that of the kick must happen to have it most effect whereas in front crawl the legs can break the surface of the water allowing the body to be more streamline with the water. Along with this the leg recovery action will also create a counteractive force to push the swimmer backwards. The reduce the effect of this force the leg action should be a small yet effective circular action to reduce the amount of negative force it applies to the stroke. Moreover, the arms should be kept tight to the body and like the leg action small arm pulls are more beneficial for propulsion and reducing resistance, Physics in Swimming, (not available). By keeping the arms close to the body will help to maintain a smaller amount of surface area which is presented to the water coming towards the swimmer. This will reduce the skin friction drag and frontal drag that the swimmer will experience. Breathing in breast stroke will also create more resistance than the breathing in front crawl as the swimmer has to present their whole head out of the water which isn’t too much of an issue to the stroke as the body is at an angle which allows for an easier exit and entry back into the water after the breath has been taken. After the breath has been taken the swimmer needs to time the kicking and arm action to gain the most propulsion from the whole stroke. When, the breathing process has taken place the amount of eddy drag will have drastically increased meaning that the whole stroke has now slowed down so the best way to counteract this reduction in speed should be balanced with a great amount of force from a kick and then an arm pulls then another breath should be taken. This timing will help to combat the resistance caused created by the stroke. 
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