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This statement makes reference to drag and resistance in the water when swimming. By swimming through water there is drag and resistance against the body whilst doing it, this could be one of four different types of drag that happen in the water whilst trying to move within it. Drag and resistance in the water are different to every swimming stroke through different body positions and different technique of each stroke which will have different drag and more or less resistance on the swimmers which they need to overcome. “Drag reduces swimming speed because the water in front of the swimmer, which has a density much greater than air, must be pushed aside in order for his or her body to pass through it.” (Costill et al, 1992) This explains why swimming certain strokes will require swimmers to practice technique to overcome drag. Some strokes aren’t very streamlined making it difficult to maintain a high speed through the water therefore must practice the technique to overcome this.
There are four different types of drag for swimmers to consider when swimming and these are frontal drag, eddy drag, skin friction drag and wave drag. There are different aspects of swimming which will increase or decrease the effect these different types of drags have on the swimmers. Swimmers can train to attempt to reduce the drag which will slow them down and can be done by shaving according to Croswell (2008) “Both male and female competitor swimmers usually shave the hair on their arms, legs and anywhere skin is in contact with the water”. By shaving it will reduce the skin friction drag in an attempt to make the swimmer faster and more efficient in the water. Whilst swimming the drag is always changing therefore it will always be increasing increasing or decreasing against the swimmer. This point is proven in a study made by Alcock and Mason (2007) in which they say that they can’t put a single number on the active drag that was in the study since it is always changing and had to put the active drag in a graph. Training to reduce drag is possible and can be effective but there will always be drag against the swimmer when moving forward in water because the water resists objects moving through it.
Resistance is a major problem for swimmers to overcome by water resisting objects that move through it. The swimming stroke of front crawl has a problem with resistance through the body position and arm movements being a key issue. Body position in front crawl is vital to it in attempting to have the least amount of resistance against it as possible. The body position must be straight which creates resistance immediately but it is stream lined but the hips must role with the stroke and the legs must be in line with the body. This will make the body as streamlined as possible to have the least amount of resistance possible against the swimmer. The size and shape of the body have an effect on the resistance and drag in the water, Costill et al (1992) says that three factors decide how much resistance swimmers face and these are: “1. the space they take up in the water; 2. the shape they present to the water; 3. their speed of movement.” This proves that the body position in front crawl is key to the amount of resistance and drag against the swimmer. By having the legs directly behind the body and rolling the hips with the stroke should keep the body in the most streamline position as possible. 
Leg action is also a key part to minimising the resistance and drag on the swimmer in the water within the stroke of front crawl. The legs must stay behind the body and kick up and down which is termed as upbeat and downbeat to remain as streamlined as possible. “Nevertheless, they should not kick too wide or they will increase form drag unnecessarily.” (Costill et al, 1992) By kicking up and down and keeping the legs behind the body it ensures that the legs are as streamlined as possible and minimising the effect of drag and resistance on the swimmer whilst swimming front crawl. Also the legs are a big part of the propulsion whilst swimming the stroke of front crawl and although the arms are the main area of propulsion the legs have a big part to play. “The mean swimming velocity, the stroke length and the stroke rate increased signiﬁcantly when using the legs.” This indicates that when using legs in the front crawl stroke it increases the stroke length which proves that the legs do have a big part to play in the propulsion of the front crawl stroke.
The arm action of front crawl also have a major part of the resistance and drag that faces swimmers whilst swimming the stroke. The arm action of the front crawl stroke is the main area of propulsion making it a very important aspect of the stroke. The arm action of the stroke also gets drag and resistance against it by one arm coming out of the water whilst the other is in the water. Maglischo (2013) says that the water pressure compared to the front and back are different where the water pressure in front of the swimmer is bigger and behind the swimmer is less. This is why the arm action of front crawl is important through there being more resistance in front of the swimmer therefore more propulsion must be created by the arms in this stroke. The down sweep and catch phase are vital to propulsion in the stroke but also vital to overcoming the resistance against the swimmer.
Within the front crawl stroke breathing is a major part of the resistance and drag against the swimmer. Keeping the head co-ordinated with the hips rotation should keep the body as streamlined as possible. According to Psycharakis and McCabe (2011) the shoulders rolled much more than the hips in their study of front crawl. This suggests that the head should roll with the shoulder when taking a breath to try and keep as streamlined as possible.
The front crawl has a big resistance against it by moving forward through the water and the body and arms not being very streamlined. By attempting to lower the resistance by having the right technique in body position, arm action, leg action and breathing then it could work. But there will always be resistance against the swimmer as they are always moving forward through the water.
Back stroke is also another stroke that has drag and resistance against it whilst moving through the water. Body position is a big part of the resistance against back stroke. “Unfortunately, because the human body is not nearly so streamlined as those of fish, aquatic mammals, swimmers will encounter a considerable amount of resistive drag, even when perfectly streamlined.” (Maglischo, 2003) This proves that however streamlined the body positioning is and how much the swimmer trains the technique there will always be resistance and rag against the swimmer.
The leg action is also a very important on how much resistance and drag there is on and against the swimmer during this stroke. The upbeat of the kick is the propulsive one where the foot would break through the surface of the water and then the down beat one would be to displace the water backwards. There isn’t much possible to make the leg action of this stroke very streamlined as the legs break the water when kicking, therefore will always have resistance and drag against it. But the swimmer could attempt to keep the knees under the water and not let them break the surface therefore will reduce the drag or resistance very slightly. 
In back stroke the arm action is also very important for swimmers to correct to try and overcome the resistance and drag against the stroke. The arm action of the back stroke is very difficult to keep streamlined as the arms must break the surface of the water and re-enter the water and move at a ninety degree angle within the water to apply propulsive force to the swimmer. Whilst the arm moves at a ninety degree angle it’s further away from the body which means there’s a bigger surface area to create resistance against the water. As the arm bends ninety degrees it will create the catch phase where the swimmer gets propulsion from but also during this will be gain it’s most resistance and drag because of the arms going wide of the body.
Breathing doesn’t affect the resistance and drag against the swimmer whilst swimming this stroke though the face always being out of the water. Unlike the front crawl stroke the head is not submerged in water meaning the swimmer can breath all the time without effecting the resistance or drag created against the swimmer. 
Mentioned earlier have been the four types of different drag against swimmers which are, frontal drag, eddy drag, skin friction drag and wave drag. The front crawl stroke will mainly be affected by frontal drag which will be created by the body position and arm action mostly. It will be important for the swimmer to roll the body with the arms and not swing from side to side because swinging could cause more frontal drag and rolling with the motion of the stroke will minimise it slightly. Wave drag could also be a concern for swimmers that swim front crawl. It could be a concern for when the swimmers need to get air and move their heads out of the water could cause a wave but if done with the right technique it will not be a problem. 
Back crawl could also be affected by frontal drag with the arms breaking the surface of the water repetitively but also the body must roll with the arm action as front crawl should. If the body would swing instead of roll it will create more frontal drag and resistance for the swimmer. Viscous drag could also affect back stroke but also front stroke if the swimmer has hair on their body.
Front crawl and back crawl are similar in which the way they gain resistance and drag. But they are also similar in the ways attempt to reduce the drag and resistance on the stroke through keeping the body as streamlined as possible and do the correct technique efficiently. Therefore there are many drag and resistances for swimmers to overcome whilst swimming these strokes but is more than possible to reduce the amount of resistance and drag on them, but there will always be resistance and rag on swimmers whilst swimming these strokes because water resists any object that moves through it.
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