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7 Physical and biomechanical
Principles in Rowing: : 

Stroke-amplitude/Stroke-length

1. The principle of the long stroke :1. The principle of the long stroke :

• An effective drive is achieved through a long way 

of driving surfaces in water,

• the way should be minimized in opposition to the 
direction of boat Movement and should be 

maximized across the driving direction!

2. 2. The principle of body angles and force development The principle of body angles and force development ::

• The more open a body angle, the more power and 

speed can be generated!

contrariwise stands:

Physical and biomechanical principles in 
rowing: : 

Utilization of the hydrodynamic propulsion

from: Nolte, 1986, „Kleine Schriften zur Sport-Wissenschaft“
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Available effects of the rowing technique / / 
Possibilities for correction by boat settings ::

The spread  (oarlock distance):

from: Nolte, 1988, in Willimcyk Hrsg. „Biomechanik der Sportarten“

The oarlock height :

Loss of the stroke length owing 
to insufficient oarlock height

adapted from : Nolte, 1988, in Willimcyk Hrsg. „Biomechanik der Sportarten“

Available effects on rowing technique / / 
Possibilities for correction by boat settings ::

The footstretcher adjustment: -position, -angle, -height

Available effects on rowing technique / / 
Possibilities for correction by boat settings ::

from: Piesik,  1998,

“Individual Rigging and 
Adjustment of Rowing Boats” 

Physical and biomechanical principles in 
rowing: : Vertical movements

3. 3. The principle of minimizing the vertical movement 

of the system center of gravity : : 

• System center of gravity = Rower and boat!

and the:and the:

4. 4. The principle of control of head of movements

• lifting, lowering or sideway movements of the head 

always influences the movements of the trunk 

= work of upper body during rowing!

Available effects on rowing technique / / 
Possibilities for correction by Boat Settings ::

Oarlock height/vertical movement

Loss of deployed pulling 
strength by false direction = 
always vertical movement !!!

adapted from : Nolte, 1988, in Willimcyk Hrsg. „Biomechanik der Sportarten“

Available effects on rowing technique / / 
Possibilities for correction by Boat Settings ::

Bodywork / center of body gravity

Movement of the cofg by different 
upper-body work = vertical 
movement = loss of force

adapted from : Nolte, 1988, in Willimcyk Hrsg. „Biomechanik der Sportarten“adapted from : Nolte, 1988, in Willimcyk Hrsg. „Biomechanik der Sportarten“
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Physical and biomechanical principles in 
rowing:  :  Horizontal acceleration

5. The5. The principleprinciple of minimizingof minimizing thethe horizontalhorizontal

accelerationacceleration ofof bodybody tissue masses:tissue masses:

• Parts of the body mass in rowing are: 

• Trunk, legs, arms, head

• typical fault images: 

• to earlier/later upper body-movement = erecting/

post-pulse oscillation

• too early and ineffective leg drive= e.g. „shooting the seat“

• already bent arms with „catch“ = Loss s/F/V

Physical and biomechanical principles in 
rowing:  :  Horizontal acceleration

“Vseat as the biomechanical 
optimum”.

Physical and biomechanical principles in 
rowing: Tension / Relaxation

6. The6. The principleprinciple ofof rhythmicrhythmic alternation ofalternation of

tensiontension andand relaxation:relaxation:

• it is necessary and important to use actively the opportunities

of regeneration during a stroke cycle!

• typical faults if not:

• bad technique during high stroke frequency 

• lack of flexibility without looseness

• unnecessary and premature exhaustion

• bad adaptability in crew boats

Physical and biomechanical principles in 
rowing: water resistance: water resistance

7. 7. The principleThe principle ofof keeping downkeeping down the waterthe water resistance:resistance:

• the water resistance of the boat depends on the

wetted surface, texture and condition of the boats surface

and on the speed / (stroke frequency) fluctuations

of the boat! 

• typical fault patterns:

• cantilevered and large movements

• incorrect or badly trimmed boats (water position)

• dirty boat, wrong treated shell of the boat

• bad tactics = low basic-speed, too many spurts

Movements of the gravity point by 
different rolling-/body work = 

mass movement /water resistance

Physical and biomechanical principles in 
rowing: Water Resistance: Water Resistance

adapted from: Nolte, 1988, in Willimcyk Hrsg. „Biomechanik der Sportarten“
Typical speed-time curve in rowing (here: 1x)

Basic principle of techniqueBasic principle of technique trainingtraining

Loss of speed during 
the catch

Loss of speed during 
the finish

Loss of speed in stroke

adapted from: Nolte, 1988, in Willimcyk Hrsg. „Biomechanik der Sportarten“

finishcatch


