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rowing;
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4. Drive and rowing styles;

5. Finish;

6. Recovery.

7. Rowing drills
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Sub  - phases of the 
stroke cycle

Drive:

D1. Blade immersion;

D2. Initial Rower’s Acceleration;

D3. Initial Boat Acceleration;

D4. Main Rower’s Acceleration;

D5. Main Boat Acceleration;

D6. Blade Removal;

Recovery

R1. Arms and Trunk Return;

R2. Stretcher pull;

R3. Stretcher push.
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ü Legs is beginning the 
movement,
ü Trunk is finishing 

preparation
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Recovery R3 
Stretcher Push 

üMax. speed of the legs,
ü Trunk is ready to drive.
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Drive D1 Blade immersion;
D2 Initial Rower’s Acceleration

ü Catch: the oar change the 
direction of the movement by 
means of legs kick through 
the stretcher.
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ü Extending knees using 
quads,

ü Pushing the stretcher 
through toes.
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Drive D4 The main rower’s 
acceleration 

üPushing the knee down 
using hamstrings and 
gluts
üStart using the trunk.
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Drive D5 The main Boat 
acceleration 

ü Legs are finishing, 
üMaximal trunk speed,
üStart using arms and 

shoulders.
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Drive D6, 
Blade removal 

üReturn of the trunk by 
means os fast arms 
drive.
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Recovery R1, 
Arms and trunk return

üArms return,
üBeginning of the trunk 

return.
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Recovery R2, 
Stretcher pull 

ü Legs is beginning the 
movement,
ü Trunk is finishing 

preparation.
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Why create fast moving stretcher at catch?

D1 D2 D3 D4 D5 D6 R1 R2 R3

Time (ms) 115 60 0 285 371 187 397 412 288

Share in Cycle Time (%) 5.4% 2.8% 0.0% 13.5% 17.5% 8.9% 18.8% 19.5% 13.6%

Share in Drive/Recovery 
Time (%) 11.3% 5.8% 0.0% 28.0% 36.4% 18.4% 36.2% 37.6% 26.2%

R2 R3 D1 D2D3 D4 D5 D6 R1 R2
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D1 D2 D3 D4 D5 D6 R1 R2 R3

Time (ms) 96 121 82 145 388 164 316 385 310

Share in Cycle Time (%) 4.8% 6.0% 4.1% 7.2% 19.3% 8.2% 15.7% 19.2% 15.4%

Share in Drive/Recovery 
Time (%) 9.6% 12.2% 8.3% 14.5% 38.9% 16.5% 31.2% 38.1% 30.7%
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How the front-loaded drive looks like

ü The main difference 
is in time of achieving 
70% of maximal 
force;0

2

4
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8 1
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Force/Body Mass 
(N/kg)

30%

70%

Catch Release

1. Front-loaded 1. Middle-loaded
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Why front-loaded drive is more efficient?

1. The stretcher force must be emphasized, 
because this is the only force, which 
accelerated the rower’s centre of mass;

2. The stretcher (and the boat) must have has 
to have certain velocity to provide a platform 
for acceleration of the rower’s CM;

3. The accelerating force must be applied to the 
boat at catch as quickly as possible.
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Shape of the force curve depends on boat type.
üIn small (slower) 
boats force peak 
occurs later.
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Persentage of the arc length

Force

Boat Type 1x 2x 4x 2- 4- 8+

Position of Max.Force 
(% of total stroke length) 44.6% 42.5% 39.0% 43.5% 37.4% 35.1%

Position of Max. Power (%) 56.8% 45.8% 43.0% 40.2% 34.9% 37.2%

0% 20% 40% 60% 80% 100%

1x
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2-
4-
8+

Persentage of the arc length

Power

üIn big (faster) 
boats force peak 
occurs earlier;
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Catch

ü «Catch through the 
stretcher» gives 46% 
higher velocity of the 
blade at the same handle 
velocity;

ü «Catch through the 
stretcher» is preferable 
because of using of more 
powerful muscle groups.

Lout

Lin

Fulcrum 

Vbl.trans.

Vblade

Vhandle

?
Catch through 
the stretcher

Vboat

Vbl.prop

In case of “Catch through the handle”:

Vblade = Vhandle (Lout / Lin)
In case of “Catch through the stretcher”:

Vblade = Vstr. ((Lout + Lin) / Lin)

Catch through 
the handleVstretcher
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Rowing Styles
ü Rosenberg - Large, forward 

declination of the trunk at the 
beginning of the stroke, then 
strong leg extension without 
significant trunk activation;

ü Adam - Comparatively long legs 
drive and limited amplitude of the 
trunk. Simultaneous activity of 
legs and trunk during the stroke;

ü DDR - Large, forward declination 
of the trunk, which begins the 
drive, followed by simultaneous 
activity of the legs;

ü Ivanov - consequent timing and 
emphasis on the legs drive.

Adam style

DDR style Rosenberg style

Ivanov style

Legs Emphasis

Simultaneous Timing Consequent Timing

Trunk Emphasis
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Rosenberg Style
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Large, forward declination 
of the trunk at the 
beginning of the stroke, 
then strong leg extension 
without significant trunk 
activation
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DDR style
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trunk, which begins the drive, 
followed by simultaneous 
activity of the legs
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Adam Style

Comparatively long legs 
drive and limited 
amplitude of the trunk. 
Simultaneous activity of 
legs and trunk during 
the stroke
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Ivanov Style

Consequent timing and 
emphasis on the legs drive
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Rowing styles and profiles of body 
segments speed/power.
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Successive rowing style has :

ü higher peak force and power;

ü triangular shape of force and 

power curves

Simultaneous rowing style has:

ü Lower peak force and power;

ü rectangular shape of force and 

power curves
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Handle and seat forces
ü Lift force depends on the 

height of the handle 
relative to foot-stretcher:

Flift = H / Lw * Fh

ü Handle force is limited at 
certain handle height and 
rower’s weight:

Fh.max = Lw / H *W

ü Seat force can be good 
indicator of rowing 
technique.

Good

Bad

Seat Force (N)

Angle (deg)

Rower’s Weight

Recovery

Recovery

CM
WH

Lw

Fh

Flift
Mh

CM

Fhr
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Finish

1. “Finish through the handle” creates additional force of the blade, which 
propels the boat-rower system;

2. “Finish through the handle” does not push the boat down;
3. “Finish through the handle” uses more effective leverage of the oar,
4. “Finish through the handle” allows earlier relaxation of the legs muscles.

ü “Finish through the handle” is the only effective way to finish 
the drive!

Fblade
Fstrertcher.

M инерт.

Fhandle

G .

Fstr.vert.

Finert .
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Air drag resistance of the blade during 
recovery

ü The blade velocity is higher than the handle velocity by an 
inboard/outboard ratio;

ü E.g., the maximal handle velocity 2.92m/s in 8+ at 40str/min 
would give us 6.88m/s velocity of the centre of the blade;

ü Boat velocity adds 7.03m/s to the oar velcity (during the 
recovery it is higher than the average boat speed);

ü This gives us nearly 15m/s or 54km/h blade speed relative to 
the air;

ü The air drag at this speed is very significant. It contributes 
about 3% of total drag at calm conditions and more than 
10% at the head wind of 5m/s.
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Losses due to early squaring the blades

This double is loosing 
about 10 seconds
due to early squaring 
(at no wind 
conditions)

This double 
will lose about 
30 seconds
at head wind 
5m/s
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Thanks for your attention!

ü Валерий Клешнев, кпн, снс
ü Dr. Valery Kleshnev
ü BioRow Ltd.
ü Mob: +44 (0) 7768 481 119
ü e-mail: kleval@btinternet.com
ü www.biorow.com
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