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“Water is 1000 times more dense than air, so when the body moves forward through it, the water resists its movement”
Discuss the above statement in relation to ‘Front Crawl’ and ‘Back Crawl’ showing a sound understanding of the different types of resistance/drag, swimmers need to overcome


This discussion will set out the different types of resistance met in swimming and relate these to front and back crawl strokes and then consider how the swimmer can reduce it.

“Competitive swimming has existed since the 19th century and possibly for many centuries before that, according to the Federation Internationale de Natation, or FINA, the governing body for international competitive swimming. Men and women have continued to record faster swimming times as competitive swimming grows more popular around the world” (livestrong).  Due to advancements of technology athletes and amateur swimmers are finding new and more effective ways to overcome drag whilst swimming. Due to swimming becoming an Olympic sport the number of participants in the sport increased so there is more interest in the science because the benefits of winning have become so much bigger. 

Water is 1000 times denser than air. When humans are held down on the earth by gravity – on land we stand up and our muscles push our feet against the floor, however when in water we float. Buoyancy is the capacity of wood, boats and swimmers to stay afloat in liquid – or for things like balloons to rise in air. A floating body in water displaces its own weight. This is supported by a principle discovered by Archimedes and quoted in (Britannica 2017) “a body completely or partially submerged in a fluid (gas or liquid) at rest is acted upon by an upward, or buoyant, force the magnitude of which is equal to the weight of the fluid displaced by the body. The volume of displaced fluid is equivalent to the volume of an object fully immersed in a fluid or to that fraction of the volume below the surface for an object partially submerged in a liquid”. Because swimmers are lighter than water, largely due to air in our lungs, then this principle keeps us afloat and partially submerged. 

Water it is harder for objects to travel through than in air. For example, if a bullet was fired underwater it would take longer to travel than if it was fired in air. Water can have different densities at different temperatures and salt water is more dense than fresh water so the amount of our bodies that is submerged is different for different water conditions. 

There are 4 different types of drag: frictional, wave, frontal and eddy drag.  Some authors seem to consider frontal and eddy to be different sorts of form drag due to the swimmer’s profile and streamline shape. In this essay I will also discuss buoyancy and how it affects these different drags and impact on swimmers. The different types of resistance/drag affect swimmers in different ways, but are a major concern to elite and competitive swimmers but affect all swimmers. 

Friction drag is created by the skin and clothes of the swimmer at the surface of contact with the water.  It is like any other friction between solids and solids, or liquids and solids. Although because of the solid / liquids meeting together the water will also shed small turbulence at the meeting layer. This type of drag can be reduced by the swimmer by using specialist swimwear. This swimwear is tight to the swimmer meaning that the swimmer will be more streamlined. As the swimmer will have more of a streamlined position less resistance will be created. Some swimmers also try shaving parts of their bodies e.g. arms, legs. This makes the swimmer more streamlined as the skin is smoother allowing for the water to pass easier. Lotion is also another method used by swimmers as it acts like a lubricant as they travel through the water. “The most popular method is to shave off all visible body hair, occasionally even the eyebrows, and cover the body with a generous layer of lotion.  When a swimmer shaves their body hair they decrease the surface area of their skin” (ffden). This quote supports the statement above as it states that the most popular method of overcome skin friction drag is to shave off the swimmer’s body hair. There are other accessories that can help a swimmer overcome skin friction drag such as swimming hats and hand paddles. Friction drag only makes up a small minority of the overall resistance of the swimmer. 

With this type of drag there is not much difference in its effects on the swimmer whilst doing front or back crawl.

Wave drag is created when the swimmer’s stroke motion enters the water or the swimmers body rolls back and fore to disturb the water and creating waves. The bigger the wave is at the front the harder it is for the swimmer to swim through it and the more water needs to be pushed out of the way. 

During front crawl, as the swimmer’s heads bobs through the water it creates waves, these waves can be reduced by the swimmer keeping their heads still as they move through the water. In front crawl the arms can also cause big waves if the swimmer does not do the correct technique. “The closer the body is to the surface, the larger the depressions and elevations, leading to greater wave drag. Wave drag is an additional drag experienced near the surface which is not present when deeply immersed, thus total drag would be expected to increase as the body approaches the surface. Wave drag is typically assumed independent of skin and form drag” (Vennell et al 2006). Wave drag can be overcome by teaching the swimmer the most effective way to perform strokes smoothly meaning less resistance as there will be smaller waves. This can be achieved by using the BLABT method of teaching. BLABT is broken down into B= body position L= leg action A= arm action B= breathing and T= timing. (cross 1991)

Frontal drag is a major form of resistance for a swimmer and is the result of having to push the water out of the way at the front and then the water rushing back in behind. Frontal resistance is increased when the swimmers body position is too low in the water. If the swimmer has their head up during front crawl, it causes the hips to drop meaning that there is larger surface area presented to the water meaning that more water is needed to be pushed out of the way by the swimmer. Whereas if the swimmer keeps their face in the water and looks at the bottom of the pool it will create a more streamlined body position, meaning that less surface is presented therefor reducing the amount of frontal drag created. By taking less frequent breaths, the amount frontal drag is reduced as there is little head and neck movement therefor keeping the swimmer streamlined. 

Frontal resistance can also be identified and reduced by following the BLABT method of learning and training. By using this method, the swimmer would be able to better their body position, breathing and timing helping them to reduce frontal drag. Rolling whilst performing front crawl can also help to reduce the amount of frontal drag created. “The most effective way to reduce frontal resistance is rolling the body from side to side with the stroke”(ffden). This quote reinforces the statement above as it supports the theory that a correct body roll can help to reduce the amount of frontal drag. This can only be affective if the body roll is done correctly and it may come at the cost of generating more wave drag.

During backstroke if the swimmer keeps their arms parallel and straight behind their head then there will be less frontal drag created. If the swimmer crosses entry into the water behind their head, it will cause the swimmer to increase frontal drag.

Eddy drag “is caused by poor stroke technique and riding too low in the water – so is basically down to the shape of the body position and how horizontal is remains. Water is unable to fill in instantly behind the swimmer, causing them to pull water and air bubbles along with them. This slows the swimmer down. 

Eddy resistance is not all bad because it also helps a swimmer move through the water as part of the arm stroke.   When a swimmer's hand enters the water a bound vortex forms around the swimmer’s hand and arm.  In the distance events the vortex is shed only as the arm exits the water.  In a sprint event the experienced swimmer sheds a vortex every time the hand changes direction along the lateral axis, usually two to three times per stroke” (ffden).  This quote states that eddy drag is increased because of poor technique for the body as a whole – but can also be increased by good technique as part of the arm stoke for propulsion. Both things can be improved by using BLABT and concentrate on improving the swimmer’s technique. This would reduce the amount of eddy drag effecting the swimmer when performing front and back stroke.

From the research carried out it suggests that there are many different causes of drag that slow swimmers down. These causes include bad technique, clothing types and amount of hair on the swimmer’s skin. Drag cannot be avoided completely but can be reduced by the swimmer. Although there are many different ways of causing drag there are also many different ways of reducing it. 

Key ways of reducing water resistance that can be done by the swimmer include taking time to better their technique by training and learning different techniques. Due to technological advancements in sports analysis, it is easier for coaches to identify what types of drags are affecting swimmers and how to overcome them. More and more accessories are becoming available for swimmers to offer help to overcome drag from specialist swim suits to swimming hats.

Word count: 1630
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