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Essay Title
“Water is 1000 times more dense than air, so when the body moves forward through it, the water resists its movement”
Introduction
During this assignment I will discuss the various ways the body can travel through water and how it resist it’s movement. Water offers considerably greater resistance to swimmers’ forward movements because it is 1000 times more dense than air. The force that provides the body to move forward in water is known as a resistive drag. During dynamics in the water, drag, which is a type of friction or known as a resistance in water, is a force acting opposite to the comparative motion of any movement in the surrounding of water. Swimmers are able to accelerate forwards if the propulsive forces that are applied are superior than the resistive drag forces holding them back. It is important swimmers try to reduce the resistive drag they encounter as they travel in the water to preserve a faster speed going forward. Even when the human body is perfectly streamlined, swimmers will still encounter a great deal of resistive drag, which is directly relative to the turbulence created by the swimmers. A factor that increases drag even more is the constant and drastic change in orientation of the body to the water ( Clarys, 1979 ).
Types of Resistance / Drag
Drag is one of the key factors that limits swim performance ( Toussaint et al, 2000 ).
There are four several types of resistive drags, which are, form drag, eddy drag, viscous drag, and wave drag. The form drag can be known as also the profile drag and the frontal resistance drag, this resistance drag can contribute majorly to resistive force that is experienced by any swimmer. It is key for the swimmer that the frontal area which the swimmer is offering to the water is kept to a minimum. The area the swimmer’s bodies take up and the shapes they perform to the oncoming water, results into a form drag. When the swimmer is in the water, various lateral deviation or disposition of the body will extremely increase the form drag. To then decrease the drag resistance, it has been recommended in the crawl strokes a rolling action around the longitudinal axis can be assistance. However, rolling in the crawl strokes and undulating in breaststroke and butterfly also create drag to some extent.
Secondly, the eddy drag, which can also be known as eddy current, this current can be created with movement through the water, these are then caused by the water filling in behind the swimmer as they move forward. This can often pull the swimmer back, as the hole behind the swimmer in the water, needs to be filled. The eddy current will be strong enough to push swimmers backwards by the high pressure in front of their bodies and they will be pulled or sucked back by the low pressure behind them.
Thirdly, the viscous drag, this can also be known as ‘skin friction’, this drag can cause a very small involvement to the general resistive force acting on the swimmer. The viscous drag is the friction between the swimmers’ skin and the water, when swimming, the water molecules are pulled along with the skin and exert a frictional effect on molecules in adjacent streams, pulling them along as well. The roughness of the swimmers’ body, and how it shapes in the water determines the amount of viscous drag. It is a well - known fact all professional and top class swimmers, have the ritual of shaving down and having a clean shaven body or wearing tight fitted swimming costumes made of smooth fabric in order to increase and reduce drag.
Fourthly and lastly, the wave drag, this drag causes turbulence at the surface of the water. The drag force acts when the air and water meets, anytime when a swimmer moves their arms, legs, or any of their body in the water, a wave is then created. Bow waves are created by the heads and trunks of the swimmers’ as they swim forward, to the side or up and down, also by the recovery movements of their arms and legs. The larger the wave created the bigger the force exerted consequently the more resistance to forward movement.
Swimmers continue to encounter four crucial factors that determine resistive drag, as they move through the water, these are, the amount of space taken up in the water, the different shapes they perform in the water, the limb actions that push water forward instead of back, and fourthly, the friction between the body and the streams of water that encounter it.
Front Crawl
The front crawl is undoubtedly the most popular swim stroke used, as it has evolved into the fastest of the four competitive styles. This is due to having the most streamlined body position, there is a continuous propulsion from the arm action, more often than not the action takes place within the body range. The front crawl puts the body in an advantageous position to use the strong chest and shoulder muscles ( pectoralis major, deltoids and trapezius ). To be able to perform the front crawl correctly and to be able to have a good streamlined body position, it is important to follow key points, such as, the head should be in line with the body, eyes must be looking forward and down, shoulders must be at the surface of the water while rolling with the stroke, hips like the shoulders, close to the surface and rolling with the stroke, and lastly, legs in line with the body.
Toussaint (1992) states, factors that include, active drag forces, effective propulsive forces, propelling efficiency and power output, determine physiological basis of performance in front crawl swimming. “The success of a swimmer is determined by the ability to generate propulsive force, while reducing the resistance to forward motion.” (Toussaint, 1992).
A great way to make sure you have a good front crawl technique is to simply use the BLABT technique, BLABT stands for the order in which a stroke is taught, first comes body position, then legs, then arms, then breathing and lastly timing. As we are only focussing on the resistance the front crawl gives, I will only be discussing the following teaching points, legs, and arms, as I have already discussed the key points for body position.
While performing the front crawl, there are three main purposes to always remember which are, to always help bring the legs up high in the water therefore reducing resistance / drag. To always try and balance out the stroke, it is important one side is not favoured and is working harder than the other, and to generate propulsion.
Moving onto arm action, there are four key points to be remembered with the arm actions, which are, the entry and stretch phase, the catch phase, the propulsive phase, and the recovery phase . During the entry and stretch, it is important to remember that the hand enters with fingertips and with the palm facing downwards towards the water, with elbow bent, in line with the shoulder and with the arm fully extended straight forward. The catch is just below the surface and initiated with a tipping of the wrist. During the catch phrase, you must feel the water, being ready to almost press it backwards, it is extremely important not to push it downwards, sideways or forwards. When ongoing the propulsive phase, it is vital that the elbow bends and the forearm becomes vertical in water. The hand travels under the head with the hand and forearm now facing directly backwards. The arm exiting is not fully extended with elbow lock out. Finally, the recovery phase, this is where the elbow exits the water first, with the hand following in a straight path close to the body and water surface. It is important to follow these guidelines to maintain a strong streamline in the water, and to be able to resist the water in the best possible way.
Back Crawl
The back crawl has the same similarity as front crawl within the strokes, the both strokes consist of alternating arm strokes and with a flutter kicks. However, unlike the front crawl, the swimmers are on their backs, forcing them to stroke to the side of their bodies rather than underneath the body. 
Again, like the front crawl, I will only be discussing the three points in BLABT. These three points will be body position, arm action, and leg action. Beginning with body position in a lateral alignment, it is important swimmers try to avoid swinging from one side to another. It is also vital that hips and legs should remain within shoulder width, it is also important swimmers attempt to roll their bodies in harmony with the movement of their arms. Now moving onto body position with horizontal alignment, the body must be horizontal to the surface of the water with a slight pike at the waist enabling the swimmer to keep the thighs and knees from breaking the surface during the upbeat of the kick.
There are two different phases during the leg action, which are known as, the upbeat, and the downbeat. The upbeat is where the leg extends out, with a flexion at the hip, followed by an extension with the knee ending with the toes kicking up and through the surface. When the upbeat has been completed, the leg then sweeps down and is maintained in an extended position, this is known as the downbeat.
Lastly with arm action, this action contains four phases of sweeps and a recovery, these four sweeps are known as, first down sweep and catch, first upsweep, second down sweep, and the second upsweep. These four sweeps are a fantastic form of action to be able to determine the resistance of the water when swimming. During the recovery phase, it is simply a straight arm close to head stage. 
Conclusion
In conclusion for this assignment, from the research I have gathered, there are many different ways to determine different types of water resistance while swimming, such as swimming strokes like, front crawl, and back crawl. These forms of water resistance can vary from either, an eddy drag, wave drag, viscous drag, or from drag. These drags are very similar to each other in their own ways, but yet work in different ways, and with different environment. Also different types of swimming techniques can cause different types of forms of drags in the water, which I find extremely fascinating. 
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