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FOREWORD


Anyone who loves sport will remember moments of pure magic. Moments where the drama of the occasion combines with powerful emotion, where inspiration and excellence meet and where the impossible becomes a reality. For athletes, coaches and the multitude of experts who work behind the scenes in sport those moments make the hard work, the sleepless nights, the stress, the disappointments and the exhaustion all worthwhile. They are indeed magical moments, but the illusion of mystery or surprise invariably belies years of planning, strategy, experience and expertise. The seeds have always been planted long before.


Our rowing careers started out just for fun, but over time our ambitions grew and after a while we joined the British Rowing Team, when rowing at the Olympics became a serious target. It was within the National Team that we began working with Paul Thompson as Chief Coach; he has masterminded the success of the women’s and lightweight rowing squads in Great Britain for the past three Olympic Games. Alex Wolf joined the rowing team as our strength and conditioning expert at the beginning of the London Olympiad and we worked closely with him for the following four years. Paul and Alex planned a programme with one goal in mind: to win gold at our home Olympics in London.


One of the keys to that success was diligently focusing on the details of performance and making use of every possible gain in every possible area. Alex and Paul’s innovation enabled us to break new ground, expanding our abilities, knowledge and skills. This sense of limitless learning is one of the wonderful things expert coaching helps bring to our sport; there are always new and challenging ways to train. Our team pushed the frontiers in areas as diverse as nutrition, psychology, physiology and strength and conditioning, as well as technical and physical improvements on the water and the ergo. We were lucky enough to be working with the best in the business; it was the leadership of Paul together with the expertise of Alex that drove our development as we prepared for London 2012.


Whatever your level, this book can help you to make progress. For an elite athlete the Olympics is the pinnacle of performance, but throughout our journeys the incremental steps have always been similar. We have always sought the next level of fitness, technical improvement and strength gain. Alex and Paul share a passion for sport and performance and a hunger to continuously seek better, smarter, more effective and more efficient ways of achieving this. With the approaches detailed in this book, we were able to break records on the water and on the rowing machine and face our Olympic final feeling totally prepared and genuinely excited about the challenge. Regardless of your starting point, the guidance in this book will help you take the next steps towards your own goal and to making your own magic. Good luck!


Katherine and Anna
Dr Katherine Grainger CBE and
Anna Watkins MBE




PREFACE


We started working together in 2009 and over the years developed a close working relationship and became friends. Many a long hour we would be discussing training and athletic performance, new research, training techniques and exploring opportunities for gains with the athletes we were working with. We were both privileged to be working with a talented group of athletes, coaches and support staff up to the 2012 Olympic Games, where the British team topped the medal table in stunning style. When the opportunity came for us to consider writing a book we saw it as a good challenge for us to share our thoughts and views on training for rowing and help people who want to improve and progress from where they are. We hope you will see the principles and rationale behind what we say, enabling you to challenge your thinking and challenge us but most importantly to be able to train and perform better today than you did yesterday.


Paul and Alex
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Co-author Paul Thompson with Olympic Gold Medallists Anna Watkins and Katherine Grainger.




INTRODUCTION


Rowing is a fantastic sport. It is open to all ages and there is a large selection of ways to enjoy it and also compete in it. Rowers can be found on the rivers, lakes, canals and oceans of the world. They can also be found sweating on indoor rowing machines in boat houses, gyms and homes.


There are many reasons why people row: the feel of the boat gliding through the water; the strength of rhythm and teamwork in a crew; the satisfaction of shared victory in a tight race; the pain, relief and gratification of getting a personal best on the rowing ergometer; or the constant desire to improve and win World Championship and Olympic titles.


This book aims to provide and challenge coaches and rowers with best practice, advice, principles and training programmes to improve their rowing experience and performance. Regardless of whether you are looking to improve on-water performance, an indoor rowing personal best or the quality of your training, you will find something of value in the chapters ahead.
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Teamwork and the sense of rhythm are just two reasons why competitive rowing is such a popular sport.




CHAPTER 1


PERFORMANCE, TRAINING AND PHYSIOLOGICAL PRINCIPLES




KEY COMPONENTS OF A 2,000M RACE


2,000m rowing races are mentally demanding and physically challenging. Competition is fierce and most races are won or lost in the training and preparation the rower or crew does on a day-to-day basis before the event.


The long winter miles outdoors in all weather, lifting weights, working on technique or gruelling ergometer sessions are all part of a rower’s tapestry of preparation that will come together over 240 strokes rowed completely in unison with his crewmates.


Rowing involves strength, endurance, rhythm and technique.The longer the strokes, the more power can be applied effectively and efficiently, producing and maintaining a faster boat speed.


Race pacing has to have been developed through training, along with the mental toughness to push on, stay in time and rhythm while delivering power when the rower is in oxygen debt.


Training and its intent needs to reflect these elements and allow the rower to develop, improve and thrive in a competitive environment.


Key performance contributors in a 2,000m race:














	Stroke length
	Rate






	Power
	Effectiveness






	Rhythm
	Efficiency










The first step in planning for a performance is to understand and define the event and work out what will be required to achieve your aspiration. What training modalities will be required to support it? How much training volume will be needed and at what intensities? How do you mix the training volume and intensity? Rowers, are you supple enough to get into the rowing length and position to maximize your potential? Are you strong enough to hold that form? Do you have enough conditioning to hold that form under training and performance load and duress?


A 2,000m rowing performance on the ergometer or water is predominantly a high level aerobic activity, using energy derived from the body’s uptake of oxygen for approximately 75–85 per cent of its duration, with the remaining 15–25 per cent of effort coming from the body’s anaerobic capacities (energy sources that do not rely on oxygen uptake). As a rule of thumb, this percentage breakdown is a good guide for the split of anaerobic and aerobic training that should be done by a rower.


The figure below shows a 2,000m ergometer performance profile. Knowing a rower’s oxygen consumption (VO2) at a given workload (watts) allows the calculation of his oxygen demand and delivery. The wattage gap between oxygen supply and demand shows the anaerobic contribution to the performance.
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Fig. 1.1: Aerobic and anaerobic contribution of a 2,000m ergometer performance.


Energy systems


The body gains energy to function from the food that it ingests. Food is stored as glycogen and fat. Glycogen and fat are broken down by oxygen to form adenosine triphosphate (ATP). ATP is the ‘engine room’ energy-carrying molecule of the muscles’ cells. When a muscle contracts it is the process of ATP converting to energy that allows the muscle to contract.


Protein is also used as an energy source for the body and is integral to muscle growth. Protein consists of the body’s building blocks: amino acids. There are eight amino acids that are essential to life, as they cannot be generated by the body alone. Protein post-exercise is important for muscle repair and recuperation as well as optimizing glycogen storage.


The body is able to convert these fuel stores into energy at very different rates. The quickest is the alactic system, which predominately utilizes creatine phosphate to produce very explosive short-duration energy for up to approximately 10 seconds (ATP-CP system).


When exercise is at a low and moderate level the heart and lungs have enough capacity to supply the muscles with oxygen, break down glycogen/glucose and fats and remove the waste products of water and carbon dioxide to produce a sustainable extended energy system. As oxygen is the driver, this process is known as the aerobic pathway.


As the intensity of physical effort rises, or when the demand for energy changes quickly, the aerobic metabolism can no longer keep pace with the breakdown of stored fuels. In this state the body is producing energy in an anaerobic pathway, i.e. without oxygen. A by-product of this process is lactate, which is recycled by muscles with spare aerobic capacity or by the liver. When the lactate production is greater than that which can be recycled, lactate accumulation occurs in the muscle cell and results in metabolic acidosis, which is associated with both muscle pain and fatigue. As the body still requires oxygen to break down the acidosis, it goes into oxygen debt, from which it can recover only after exercise has finished. People feel this as breathlessness after strenuous exercise.


All three of these systems play a part in meeting the metabolic needs of a 2,000m race.


Training can develop the capacity and efficiency of the respiratory, circulatory and muscular systems that deliver energy in the aerobic system. Nutrition and session sequencing can also provide efficiency and optimize fuelling to achieve training adaptation.
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Fig. 1.2: Energy systems involved in a 2,000m race.


Respiratory system


When breathing, the body drags oxygen into the respiratory system from the air through the nose and mouth and into the lungs, where the oxygen passes into the bloodstream through the alveoli and on to the circulatory system. The oxygen binds with red blood cells and passes through a series of systems in the body. Oxygen, bound to the red blood cells, flows through the larger arteries down to the smallest arteries, the capillaries. The capillaries encompass the muscle fibres and provide the environment for the chemical exchange between the blood and the muscle cell. Oxygen diffuses from the blood to the muscle cell mitochondria where it is used in the conversion from fuel to energy.


As rowing is an activity that is predominantly aerobic, these systems offer the greatest training performance gains.


Training of the respiratory system can be done with commercially available breathing devices, which help to train and strengthen the breathing muscles in the diaphragm.


Circulatory system


Long-distance endurance training improves the efficiency of the capillarization process, allowing the delivery of more oxygen to the muscle cell and also improving the removal of waste products like lactic acid.


Aerobic training also has a positive training adaptation to the cardiac output of the heart, improving the rate of blood flow and volume of red blood cells going to the muscle fibres.This higher-end aerobic training provides increased capacity and more efficient oxygen delivery to the muscle cells.


Muscularity


Training a rower’s muscularity is an important area to address. Muscle fibres play a vital role. There are primarily two types of muscle fibres: fast and slow twitch fibres. Fast twitch are either fast high-oxidative or glycolytic fibres that produce greater power than slow twitch fibres but also fatigue more quickly. Slow twitch fibres are slow-oxidative fibres that are aerobic, so are slow to fatigue and can provide a lot of muscle energy over a long time. Muscles have multiple fibres in them, but it is possible to train these fibres to increase strength and endurance.


The secret in a training programme is stimulating, loading and maximizing the adaptation to these energy systems.The key to its delivery is monitoring the rower’s training so that he can have consistency in his training adherence.


Anaerobic and aerobic balance in a 2,000m performance


There is a strong correlation between 2,000m rowing or ergometer performance and the maximum rate a rower can take up and use oxygen from the air. This is known to sport scientists and coaches as a rower’s VO2 Max.
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Fig. 1.3: A Great Britain Squad athlete undertaking a VO2 Max test under the watchful eye of Dr Mark Homer.


Rowers with larger muscle mass tend to have greater VO2s due to their ability to carry more blood through the extra muscle mass. Higher intensity, shorter duration aerobic training improves cardiac output and the rower’s VO2.


The body’s adaptation to low intensity aerobic training, or utilization training, will see it increase capillarization, the delivery of the oxygen to the muscle, and potentially increase blood volume.


Gaining extra lean muscle mass can be a difficult feat in a rower’s training programme. The timing and sequencing of training, reducing the length of endurance sessions, and working out how the training is periodized as well as supported nutritionally are key factors in muscle gain. Weight training is an excellent tool here.


Training programme development


A training programme is driven by the factors that are needed to achieve the required performance. This is the starting point for any programme.


Once the end goal is stated, planning back from that point can begin.What is the end goal? A championship-winning peak programme will differ from the goal of earning as many points as possible over a season.The programme will be different for a long-distance head race or a 2,000m championship on the water or an ergometer test. Even the extra 112m at Henley Royal Regatta will need to be factored in.


All of these scenarios will require a different physiological load and energy system contribution. As the training sophistication of the rower increases, he will also need a more bespoke, individualized training focus within the programme.


Simplistically put, the programme should allow enough mobility work to respect the individual rower’s anthropometric peculiarities, while enabling him to get into the positions that the technical model promotes. He needs to be strong enough to hold those positions and conditioned enough to maintain form under training and competition stress.


There are never any short cuts to performance or training. The rower and coach can train ‘smarter’, but there always needs to be hard training. Indeed, hard training generally needs to precede smart training. Training needs to prepare the rower physically, mentally and technically for the performance arena. The greater the number of quality strokes done in training, the greater number of winning strokes in racing.


Training priorities


High performance rowers


A precursor to high performance training is having the time to give to both training and recovery, so that the rower can adapt to his training. In an ideal world, by the time a rower enters the elite end of the sport he should have a level of conditioning that can maintain a training load that reflects his ambition. This will include a strong trunk that is well balanced in flexion as well as extension, and mobility through the hips and shoulder girdle. This conditioning will mean that the rower is able to hold his rowing form for the duration of long rowing sessions. Technically, a rower of this type will be rowing a long stroke that is leg-based, hip-driven and produces a strong distance per stroke. He will have the endurance base to be able to do at least two to three training sessions a day and be progressing physiologically for it.The old adage ‘miles make champions’ is true. The rower’s physical capacity will be such that he can produce enough wattage per stroke to effectively move the boat at the speed he desires. To aspire for international success the rower must be able to do all this, as well as develop a mental model within his training to make sure he is getting the most out of the opportunities that training provides.This can be the solitude of long winter miles in a single, or emotionally challenging and competitive side-by-side training session after session.
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Fig. 1.4: Training hierarchy.


Club rowers


Club rowers have to balance the time available for their training with a job or study commitments. When there is finite time as well as small opportunity to maximize recovery and training adaptation, prioritization of both crew and individual training needs is paramount. The physiological demands of racing are the same as for the elite rower but the training needs to be tailored to fit the club rower’s commitments.This often means capitalizing on the opportunities provided by weekends, early mornings and late evenings, as well as lunchtimes and other points through the day when the rower can train.The coach and rower need to come up with novel solutions. If limited time is available on the water, club rowers should do a ladder of training intensities that challenges the various physiological training zones. This will often mean combining pieces of different lengths and intensities within one training session.


Club rowers should still spend time developing their conditioning to get the most out of the programme. Their programme will have a greater mix of training zones, although the principle of developing aerobic power will be the same as for elite rowers. For developing athletes within the club, the conditioning and technical side of the programme is a priority.


University rowers


A tremendous number of rowers take up the sport at university. The needs of the novice are different but no less important than those of a more established rower. University crews will often be a mix of those who rowed at school and those who are at entry level to the sport. Early stage programmes that have a strong technical and conditioning focus, working to a distance per stroke principle, not only provide the best opportunity for rowers to reach their early stage race goals but also set them up with sound principles to progress their rowing to a higher level. Quality coaching at this level can inspire a rower and give him the crucial grounding in sound technical principles that will set him on a path to not only enjoying the sport but performing well in university crews and beyond.


As with club rowers, there are a lot of competing demands on a student’s time.Training needs to be balanced with academic commitments. For top-level university crews there also needs to be lateral thinking on how the training programme comes together to balance training requirements and academic needs. University rowers will be developing and their training needs to progress with their training base. Often a rower will produce an outstanding performance that is well ahead of his training background. As the training improves and stabilizes, rower and crew performance will become more consistent and repeatable.


School and junior rowers


School rowing programmes can develop very fast crews, and there are gifted coaches and strong programmes to be found in many schools. These are developmental by nature and nurture rowers from novice level to top national and international school and junior competitions. School rowers and juniors need to have schoolwork as a priority, but a strongly structured and technically focused training programme can allow them to achieve a lot in the sport and still attain top academic results. Run well, these programmes can give the rowers great life skills, from teamwork and time management to goal setting and achievement.


The training programme must engage the student, be diverse and facilitate a sound technical model, as well as develop the student’s aerobic power. As a youngster matures it is advisable to sequence his training by developing the neural system and technical skills, the muscular and skeletal system, and then his aerobic power. Distance per stroke remains a fundamental principle.


Indoor rowers


Indoor rowers who are aiming to compete in indoor competitions have the same challenges as the outdoor rower. Ergometer training is very time efficient and convenient. The machines are very demanding. Fitness can come from aerobic training in gyms with other modalities, e.g. cycling, running and using cross-trainers. The load is greater on the ergometer than the water, particularly with stationary ergometers, so a strong and well-balanced strength programme is highly recommended.


Training priority principles


A rower must:


•  Be robust and healthy enough to do the training programme.


•  Have an endurance volume big enough to challenge and develop the aerobic pathways.


•  Be powerful and strong enough to deliver the force required for each stroke.


•  Have an anaerobic threshold level strong enough to deliver every stroke for the race.


•  Hold technique at race pace.


•  Have practised race strategies and tactics.
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Fig. 1.5: Learning hierarchy.


A rower’s programme needs to produce an environment that challenges him so he can learn and progress, understand himself, and develop as an athlete. He won’t be able to do everything at once, so the programme needs to expose him to challenges and opportunities where he will develop his ability to train, recover, race and win.


Training programme development


Once the season’s aims and objectives are decided, a programme that can deliver a performance of that level can be planned. What is required for the performance has to be considered against the current fitness, strength and conditioning and technical levels of the rower as well as his training age and level. Having a vision and order of how the physiology, technique and mental development of the rower’s programme progresses is important. This can guide the coach and rower in making sure they are prioritizing the direction of the training to ensure the greatest performance gains.


Rowing a 2,000m race or ergometer piece requires high endurance and strength levels to develop the rower’s power. Often, training programmes in rowing are designed to achieve conflicting aims. Aiming for large strength or hypertrophy (muscle building) gains while in a large endurance phase has the potential to negate one or other of the training aims. This tends to happen in training programmes that are written in a concurrent manner. Sequentially written programmes allow for the rower to target a particular area of focus, measure improvement and develop it. Rowing is primarily an endurance sport so, not unsurprisingly, endurance training needs to take the majority of the programme’s focus.


Each of the training blocks in a rower’s programme needs to have a clear objective. If the training block is in a pre-season preparation phase that requires the rower to become stronger, then the training time, recovery time and focus given to that objective need to be enough to fulfill it.


The biggest gains made by a rower are the small incremental steps that are taken daily, stroke by stroke, lift by lift and step by step every session. The quality of what rowers do technically and physically, and the training and performance behaviours they develop on a daily basis, are what underpin the on-water or ergometer performance. This training discipline applies to the rowers’ technical and ‘boat feeling’ improvements, adherence to stroke rate ceilings during training pieces, quick turns at the end of a training run to keep their heart rates up and to the quality of land training they do to support the water work. This is the backbone of a rowing crew or team’s culture and should be expressed through the delivery of their training programme and training environment. The sooner these values, adherence and commitment to the training take place, the more confidence and commitment can come from the rowers. This raises the daily standard and it is through the preparatory phases of the programme that the building blocks of rowing performance are developed and major gains delivered.
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