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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.”
In this essay I’m going to be researching the different types of resistance and drags that occur in swimming and why they happen and how to reduce them. I’m also going to be explaining how to perfect front crawl and breast stroke.
Water is 1000 times more dense than air. This means that there is more resistance through the water than on land. “Resistance is caused by a difference in pressure between the water in front of and behind the swimmers. Objects tend to be pushed from areas of high pressure towards areas of low pressure.” (Maglischo, 2003).
Types of resistance and drag
Frontal resistance- Frontal drag occurs when “the swimmer adopts a body position that exposes a greater than necessary body surface to the water, thus increasing the effect of the water's resistance force.” (Gale, 2017). To try and reduce type of drag from happening, the the swimmer should try and stay on top of the water, with their head close to the surface and be as streamlined as possible. Poor technique such as swinging side to side or letting your legs drop will also cause frontal drag. 
Skin friction resistance- Skin friction drag occurs when “the swimmer's body and swim suit pass through water” (Gale, 2017). This type of drag occurs in all strokes. To reduce this, swimmers should wear specialised equipment such as swimming suits and caps, and shave off any parts of their hair that will be in contact with the water.
Eddy resistance- Eddy resistance occurs when “a swimmer creates eddies and water turbulence through poor stroke technique.” (Gale, 2017).  When the swimmer passes through the water, a wave/current will appear behind the swimmer as he goes forward. This then causes the water to pull the swimmer back. If the swimmer executes the stroke incorrectly, then the waves stay around the swimmer which causes the resistance. 
Wave drag- Wave drag is the “result of the use of energy to create a wave system by raising or lowering a mass of water as the body moves through the water.” (Vennell, Pease and Wilson, 2006). This happens where the air and water meet. For example, if a swimmer moved their arm back and fourth at the top of the water’s surface then It would create a wave. Waves appear around the swimmers when they move their heads and body to go forward, but also the recovery phase of the arms and legs. 
Front crawl
Front crawl is the fastest and most effective of all swimming strokes due to its streamlined body position. To ensure that we execute the front crawl correctly, we can use BLABT. This stands for body position, legs, arms, breathing and time. Once you perfect one you’ll be able to move onto the next. 
B- When doing front crawl your head must be in line with your body, and your eyes looking forward and down. You must ensure that you’re not lifting and turning your head while breathing and make sure you’re not looking too far ahead in the water. If your head isn’t in line with your body, then it causes your body to be out of balance. Your hips should be close to the surface also rolling with the stroke, and your legs in line with your body. Your body should roll between 45° and 60°. 
L- While doing front crawl, your legs should be alternating. Your legs kick up and down in the direction your body is rolling. Your legs need to be straight and relaxed in the upwards motion, while ensuring your knees are bent during the downwards phase. Making sure your toes are pointed helps to reduce drag. 
A - To complete front crawl correctly, your hand should enter with your fingerprints and palm facing down, with your elbow bent. Your arm should be in line with your shoulder. Your arm extends straight forward. You then “catch” the water. This happens just below the surface. While doing front crawl there is continuous propulsion from the arm action and your shoulders should be rolling with the stroke.
B- When doing front crawl your head should turn in time with your body. However, only slightly to ensure that you don’t move your whole head, effecting the rest of your technique. To ensure this, your mouth shouldn’t come above the water surface. There are 2 different types of breathing. They are unilateral and bilateral. Unilateral breathers breathe once in every two strokes from the same side, as bilateral breathers breathe every stroke, alternative sides. 
T- Time is very important during front crawl. You need to ensure that your legs, arms and breathing are all in sync as if one isn’t then it can cause your whole technique to fail. 
Breaststroke: 
The breaststroke is slowest of the strokes as swimmers need to recover each time during preparation for the next kick and therefore meaning they need to decelerate. The breaststroke generates the most force compared to other strokes but is still the slowest technique. 
There are a number of reasons why the breaststroke is the slowest of the strokes such as the legs and arms needing to be recovered under the water. Also, the propulsion of the arms and legs happens separately rather than at the same time. The underwater recovery of the heels to the bottom creates a large frontal area. The propulsive phase of the arms is shorter than any other stroke. The front breathing technique inclines the body creating resistance. They are all the reasons why the breaststroke is the slowest stroke. 
Flat style breaststroke-
The body needs to be in a horizontal position and the shoulders need to remain close to the water while the hips remain near the surface. When breathing the swimmer will be lifting and lowering the head so a flat position is maintained. In this style of breaststroke, the legs form a flat wall surface to the oncoming water and therefore this causes more turbulence. 
Wave style breaststroke- 
In this style the shoulders come out of the water and the hips move up and down. The swimmer breathes by recovering their 
L- When doing breast stroke your legs should have a simultaneous flowing action. Your kick should be predominantly propulsive. Feet sweep out to catch position (non-propulsive). From the catch the legs sweep out, back in, and then down until they are completely extended at the knees and nearly together (propulsive phase). Then the feet place increasing pressure on the water throughout propulsive phase. Next the recovery begins with legs extended. Then the knees flex and heels lift to hips in recovery. Lastly the toes turn out at the end of recovery.
A - The arm action should be a simultaneous flowing action. The kick is predominantly propulsive. The feet then sweep out to catch position (non-propulsive). From the catch the legs sweep out, back in, and then down until they are completely extended at the knees and nearly together (propulsive phase). The feet place increasing pressure on the water throughout propulsive phase. Then the recovery begins with the legs extended. The knees then flex and heels lift to hips in the recovery. The toes then turn out at the end of recovery.
Breathing- The breathing should be a simultaneous flowing action. The kick is predominantly propulsive. The feet then sweep out to catch position (non-propulsive). From the catch the legs sweep out, back in, and then down until they are completely extended at the knees and nearly together (propulsive phase). The feet then place increasing pressure on the water throughout propulsive phase. The recovery then begins with legs extended. The knees flex and heels lift to hips in recovery. The toes then turn out at the end of recovery.
T-
· Pull, breathe, kick, glide.
· Arms propel, legs streamlined.
· Legs propel, legs streamlined.
· Full extension is required before commencing each stroke cycle.
Common faults within the stroke-
One common fault within the stroke is an uneven leg kick and this when the shoulders are not level, one hip is lower than the other, the knee and foot are turned inwards and the legs are at different levels. Another fault would be pulling beyond the shoulder line and this means that there is no insweep in arm action and no outsweep wide of the shoulders. Another fault is the knees being pulled forward of the hipline and this when bending at the hip to recover the legs and the legs are only slightly bent at the knee. The last possible fault is the incorrect timing of arms and the legs. This is a problem because the legs are not meant to be providing propulsion at the same time.
Conclusion
To conclude I have found out about the different types of drag and resistance and how they’re created. I’ve also found out how to perfect the strokes step by step which then means that there will be less resistance. 
Word count- 1519
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