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Resistance Due to Water Density in Relation to Front and Back Crawl

Water is 1000 times denser than air; this makes swimming as a sport one of the higher technical focused compared to land sports. The effect water has in regard to a swimmer’s speed compared to air to a runner’s speed is more powerful, in this essay I will look at how that relates to and effects two types of swimming strokes; the front crawl and back crawl. I will also look at the differences in resistance between both strokes and how different techniques within each stroke makes it more efficient while swimming, and how learning and how learning and perfecting how simple technique changes can help a swimmer overcome issues and improve their results in the water. A swimmer should understand and implement the techniques into their swimming to strokes to gain the best results.

Resistance (also known as drag) in swimming effects a swimmer’s speed and results in the water, it is how water reacts to a swimmer’s movement. Resistance can be broken down into three types; frontal resistance, skin friction and eddy resistance. The drag swimmers get while in the water compared to athletes in sports on land makes swimming a more technique crucial sport, if runner was to race swimmer over the same distance there would be a very high probability of the runner winning due to the different resistance. Learning about the resistance caused and working on the techniques to decrease the resistance and improve speed in the water is crucial to the success of the athlete, there is different techniques within each of those types that when a swimmer brings together overall it will allow them to be more efficient with their time in the water.

Frontal resistance is one of the drag types, this comes down to the swimmer’s body position, if a swimmer doesn’t understand how the body position effects them in the water and in turn adapt to and learn the ways to combat the issues it can cause they will struggle to advance further in the sport. The speed decrease created due to bad body position can have a major effect on the outcome in races, Encyclopedia.com (2019) have stated that “Swimming research has established that for a freestyle swimmer, a body position of between 30% and 40% angle in the water allows the swimmer to generate optimum speed.” For swimmers to work towards this they have to think about how they align their body in the water, the more curved they have their body the more resistance is created, aligning their body in the right way allows for less drag. The alignment of the body during both a front crawl and back crawl should be the same.

Even though during both of those strokes the body position should be similar, when it comes to where they position their head it becomes different, during a back crawl the swimmers head should be kept still and in a relaxed position, having their head too high can cause strain in their neck. When you look at front crawl however they need to work on the technique of swivelling their body slightly during a stroke to turn their head out of the water instead of lifting it straight up. If a swimmer lifts their head it adds to the drag but turning their body in the direction they want their head to come out of the water to breath allows them to keep their body position as straight as possible, increasing their overall speed.

Another type of resistance is skin friction, this is caused when a swimmer’s body passes through the water, most people probably wouldn’t realise that little things such a hair on the body can have an effect on how well a swimmer does. Ways in which a swimmer can eliminate this is as simple as shaving their body, or alternatively they can invest in swimming suits that cover their whole body instead of simple shorts and costumes. With the advantage’s different types of swim suits can have during races there has been multiple changes in law in the Olympics over the years, Deborah Trevallion (2012) wrote in an article “in terms of the 2012 Olympics, the international governing body for swimming, the Federation Internationale de Nation (FINA), have legalised, banned, legalised and again banned the use of full-body fast suits.” Prior to the 2012 London Olympics. During the previous Olympics in 2008 records were broken by athletes wearing full-body fast suits, giving them an advantage over their competitors. Skin friction affects both the front and back crawl in a similar way so to overcome this problem swimmers would implement the same changes to both types of strokes.

Eddy resistance is quite similar to frontal resistance in terms of the swimmer needing the right techniques while in the water, but with eddy drag it has to do with more than just the whole-body position being aligned. Eddy drag is caused by a swimmer having bad stroke technique, a bad technique doesn’t allow water to fill around the swimmer properly, making it more difficult for the swimmer to move forward in the water. The technique can be improved with an understanding of how certain parts of a stroke effects the drag, such as the swimmer arm technique, how the arm enters and exits the water during bother the front and back crawl can change the a stroke from having positive to negative effect on the swimmers speed. Spending time working on the technique and greatly impact the outcome during competitions, a swimmer with the understanding and practice in the right technique will have a higher advantage to a swimmer without those. 

There is differences in techniques between the front crawl and back crawl, with a swimmers arms in regards to the back crawl it is suggested that the swimmer leads with their thumb exiting the water first but their little finger entering first with a straight arm and you palm facing outwards (Swimming.org), this one technique can decrease the eddy drag created during the back crawl. For the front crawl Swimming.org suggest that your thumb enters the water first rather than your little finger as suggest in back crawl technique. 

How a swimmer uses their legs in the water will change the outcome of drag, in both the front and back crawl swimmers should keep their legs close together. During the front crawl the swimmer’s ankles should be relaxed, with movement not only coming from the ankle but whole leg, and legs should be kept straight throughout the movement, whereas with back crawl the swimmer should have a slight bend in their knee. The speed of leg kicking in a back crawl will depend on what type of swimming is happening, different distance swimmers will vary how fast or slow their kicks are.

Improving technique in all types of resistance that occurs greatly impacts the outcomes, understand the three types mentioned above will help a swimmer overcome the drag to a certain degree.

In conclusion, resistance due to water being 1000 times denser than air can be a swimmer’s downfall but having the knowledge and understanding on the basic and advanced techniques is crucial to how successful a swimmer is in the water. Implementing certain techniques in the water like making sure their body position is correct, with being high and staying aligned in the water to overcome the drag created, can massively improve a swimmer’s results. Understanding how techniques for different parts of the stroke from body position, to arm and leg movement, and even breathing technique during the both front crawl and back crawl, will give the swimmer a bigger advantage over their competitors. 

The different types of resistance within the water; frontal drag, eddy drag and skin friction, all have different ways to overcome. Skin friction being more what you can do out of the water to improve your outcome in the water, with swimmers shaving their body or investing in full body suits, as seen with the records broken during the Olympics by swimmers who wore fast suits, they can overcome the resistance and gain a great advantage on their competitors. Frontal and eddy drag comes down to technique in the water, the drag created by these two types decreases the swimmer speed by not allowing water to fill around the swimmer creating the eddy drag and the body position causing frontal drag making it more difficult to gain speed. Overcoming the issues resistance can bring is simple when you understand the different types. 
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