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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.
 As a result of water being 1000 times denser than air, the efficiency of swimming is lower than any other sport as resistive forces like drag are acting upon the swimmer. There are four different types of drag names as, Wave Drag, Eddy Drag, Frontal Drag and Skin Friction. These four drags create a resistance to the body whilst within the water but there are ways to decrease the amount of drag a swimmer receives. Competitive swimmers are the athletes who study how to reduce the effect of drag resistance the most due to wanting a better streamline. “Although it is a basic skill, an effective streamline requires mastering multiple technique elements” (Havriluk, 2005).
 Wave Drag is what occurs from a swimmer being partially in the water (submerged) and then at the same time partly out of the water as well. Wave Drag occurs at the front of a swimmer mainly from there head and shoulders due to the waves created they counter act with the swimmer's head and shoulders as two forces being pushed against each other which causes a slight resistance as you’re swimming (Hall, 2018).
 Form Drag is where a “non-streamlined" object such as humans even with their best performance a human cannot be perfectly streamlined, and then “The physical shape of a swimmer (surface area moving forward), the medium of water, and the speed of the swimmer in the water determine what is called the Reynold’s number” (Hall, 2018). The Reynolds number is what factors the attributes of flow surrounding the swimmer, causing the flow and the “Reynolds number” of the human to interact with one another creating the Form Drag.
 Skin Friction is, as a swimmer is traveling through the water the friction of the body against the water creates small molecules to effectively battle against the human travelling through the water all though small it can still create a big difference for swimmers such as competitive swimmers. “The rougher the object, the more friction. The smoother or slicker the object, the less friction”. Many factors in a swimmer can cause or affect this drag but it is often that the “surface characteristics of the swimmer; the cap, the skin, the goggles and the suit” are what cause the skin friction (Hall, 2018). 
 Eddy Drag is caused by the human's technique of how good or bad it is and how low the body is angled in the water. When the swimmer is travelling if the body is too low and technique to poor what happens is that the water is unable to instantly fill in behind the swimmer which then causes the swimmer to pull water and air bubbles along with them as they’re traveling which slows down the pace in which they were swimming. Whilst a swimmer performs his technique in front crawl “vortex or whirlpool, forms at the water surface”. Due to the technique not being performed as well as it could be the vortex then remains and once it forms around the body it creates and increased mount of resistance (Dabal).
 In Swimming an often cause of remembering what to improve or look for in technique is BLABT which stands for Body position, Legs, Arms, Breathing and then Timing.
Body position
Within front crawl you’re at the most advantageous for speed within the water due to a good streamline causing you to have a lower drag resistance within the water but also there is continuous propulsion. Key points in Body position are to have the legs and head in line with the body, your eyes looking forward and down and the body to continuously rotate in each stroke between 45 and 60 degrees. Furthermore, Newsome and Young explain how a high body position is extremely important for a quick and efficient swim. The hips and legs should be in a horizontal position as near to the surface as possible. Without this happening and the legs riding low in the water this creates an increased amount of form and eddy drag and will affect the speed and efficiency of the swimmer juristically (2012).
 Whilst in the performance of back crawl the swimmer is not at such of an advantageous stage as you’re in front crawl. Unlike front crawl with each stroke in the Back crawl you’re forced to stroke to the side as a pose to underneath the body such as you can in the front crawl. When in back crawl the swimmers key points for a good technique are to avoid swimming from side to side, the hips and legs should always be within shoulder width and when the body rolls it should roll all together at a 45 degrees angle roughly but on top of this they should attempt to roll the body in a rhythm with their arms. Failure to perform any of these key points can cause an excessive amount of drag to the swimmer. The level of resistance acquired in back craw is just as much as front crawl and is often caused due to the body riding low in the water. Nakate explains how during the back crawl the swimmer should begin the movement by thrusting the body into the water and ensuring that it remains parallel with the surface. The head should be submerged in the water up to the corner of the eyes and without keeping the body parallel and firm when moving at speed as eddy and form drag experienced is increased due to the body sinking to low (2018).
Legs
 The leg action within front crawl is key to help resistance in drag, but also to help balance in the stroke and generate more propulsion. Key points for the leg action are alternating, diagonal sweeps of the legs, the legs should kick down and up laterally to the rotation of the body and toes pointed to reduce drag. In front crawl Newsome and Young explain how coaches teach and the most effective way of swimming is to swim with a 6-beat kick, meaning six kicks per two arm strokes. They also add how the leg action helps raise the body in the water to reduce the drag caused by the body and legs being low in the water (2012).
 In back crawl the leg action is key for the upbeat to allow the leg and foot displace the water backwards. The Downbeat should be completed as the upbeat is and the leg should sweep down is maintained in an extended position until it passes below the body line. Moreover, Nakate explains how “The number of kicks per arm cycle ranges from 2-6. Movement of legs in a flutter should be conducted in a manner that the surface of water is churned. Splashing the water by raising the legs too high is not recommended” (2018). The reason for this is that with each splash wave drag is created due to the feet coming out of the water creating a wave outward and then the feet being splashed back in pulls the water back in creating more resistance. 
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  With front crawl the arms are key to have two stages of techniques, 1 being the propulsion and then the recovery. The hand should enter with fingertips and palm facing downwards with the elbow bent and the arms should extend out straight and forward. Once the hand is in the water it should then conduct what is known as catch phase which is caused from the tipping of the wrist and then you should be able to feel the water and be ready to press backward. A key assistance for the arm movement is the rotation of the body where if the rotation is good it helps the arm whilst it's in the recovery stage, “Elite pool swimmers perform a classic high elbow recovery, or when elite open water swimmers achieve good clearance with their recovering arm in rough water, they do this with the combination of good shoulder mobility and good body rotation” (Newsome and Young, 2012).
 Newsome and Young explain how the catch and pull phase are where the simmers develop “85% - 100% of their propulsion” but then furthermore problems which often occur in the catch and pull phase are that simmers are “pushing downward on the water, or sometimes to the side or even forward! Pushing downward on the water during catch does not create any propulsion, instead it simply lifts the front end of the body upwards and sinks the legs” (2012). This means that with the catch and pull phase not being performed correctly when the legs sink, you’re creating more drag in front and behind specifically eddy and frontal drag slowing you down and effecting the speed of the swimmer dramatically.
 During the back crawl there are three stages for the arm action the release where the palm is facing the body and your thumb comes out of the water first, the recovery where the arm is straight and is close to the head during entry before your hand enters the water your palm is facing away from your body and little finger enters first. Nakate explains how this description used can also be known and categorised as a 2-stage arm action the “power phase and recovery phase”. During the power phase is where the arm is straight, and hands enters the water during this phase once the hand enters the water a wave drag is formed due to the splash but one way that this can be avoided is beloved to be cupping your hand slightly when entering and leaving the water as wave drag shall still be formed it is formed at a decreased rate (2018).
Breathing
 During the Breathing phase of technical perfection it is key to have good breathing in both front crawl and back crawl due to the effect of buoyancy and how it helps the body stay above or closer to the surface of water but also in front crawl to allow the stroke perform as technically advantageous it possibly can. “Buoyancy is the upward force that acts on the swimmer while they are in the water. The pressure from beneath the swimmer is much greater than the pressure above them – allowing for the swimmer to float. At the surface of the pool, there is less resistance as the fluid is more resistant than air. It is of greater advantage to be more buoyant and stay closer to the surface. In order for an object to float, its buoyant force needs to be greater or equal to the weight of water.” (Dabal)
Front crawl breathing “would not be an overstatement to say that breathing technique is the single most important aspect.” “For all swimmers it’s important to constantly exhale whenever you’re face down in the water. This rids your lungs and blood stream of CO2 and means that when you do rotate to breathe you have more time to inhale as you don’t have to exhale first” (Newsome and Young, 2012). The drag that can be created from a poor breathing technique can be wave and form due to not having a good breathing technique when your head comes out to breath you can create too much wave drag disabling your ability to breathe if not done correctly but also form due to the body not rotating correctly your streamline is put off.
When in backstroke the breathing isn't as advantageous due to your head always being out of water but is still important due to the buoyancy effect of your chest staying lifted and keeping the streamline which reduces the effect of form due to your shape being off and also eddy as your body doesn’t tip and sink as much meaning not as many gaps are left behind.
Timing
The timing aspect is helped throughout the whole of front crawl and back crawl whether it's from the rhythm between the arms and legs moving in harmony, from the breathing between strokes or even the rotation of your body which is key in front crawl more than others. The effect of timing in all crawls is key as many drags can be increasingly created if not being as good as can be but on the opposite hand when having good timing the prevention of all drags is increased due to the streamline of the body with timing staying correct and close to the surface, the sinking of legs to create eddy drag is prevented with not as much gaps behind and also wave drag being decreased.
In conclusion to the effect of drag on a swimmer and how it can be prevented I have discovered that drag shall always be there and will always decrease your benefit of being faster and efficient. On the other hand, these drags that occur can be heavily prevented through the correct technique being perfected throughout the body and the use of BLABT can help teach and give advice on where to improve and how to constantly minimise the effect of drag on a swimmer.
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