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ABSTRACT

The long jump motions of § finalists in the women’s long jump at the IAAF World Championships, Daegu 2011 were analyzed,
and the kinematic characteristics of their techniques were investigated. The kinematic characteristics of the long jump motion of the 8
finalists were as follows. In the run-up phase, the length of the 2 stride was 108 + 6.92% that of the 3 stride. The length of the 1
stride was 91 £ 5.78% that of the 2 stride. The change in the height of the center of gravity was 0.07 + 0.03 m. The maximum
velocity during the run-up phase was 9.44 + 0.13 m at the 1 stride. In the take-off phase, the horizontal velocity, vertical velocity,
reduction in horizontal velocity were 7.80 + 0.15 mfs, 2.96 * 0.14 m/s, and 1.64 + 0.19 m/s, respectively. The minimum knee angle
and take-off angle were 151 + 8.89° and 20.7 + 1.03°, respectively. In the flight phase, the flight time and maximum height of the
center of gravity were 0.78 + 0.03 s, and 1.60+0.05 m, respectively. In the landing phase, the landing length was 0.50 + 0.07 m. The
trunk angle, knee angle, and hip angle were 74 * 18.75°, 131 + 10.45°, and 82 * 9.03°, respectively. The kinematic characteristics of
the motion of a good long jump were as follows. The reduction in the horizontal velocity in the take-off phase was minimized, and
the maximum velocity of the run-up was maintained. The vertical velocity in the take-off phase was increased using a rapidly extended
knee and high center of gravity.
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Table 1. Characteristics of subjects

Official  Real

Name Rank  Country  Age record record
Reese B. 1 USA 25 682 69
KUChge“kO 2 RUS 26 671 682
Radevica 1. 3 LAT 30 676 685
Nﬁr"l‘\lfhyk' 4 BIR 22 6% 6.79
Kluft C. 5 SWE 28 65 665
Deloach J. 6 USA 26 656 680
Klichina D. 7 RUS 20 650 66l
Mey Melis K. 8 TUR 28 64 654
M 2% 664 675

SD 329 014 013
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Figure 2. Main events and phases of long jump
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Table 2. Long jump records in Daegu 2011

Official Difference

Rank Name 1 Loss SB %)
1 Reese B. 682 011 719 037
2 K““hge“k" 677 005 68  -009
3 Radevical 676 007 660 016
4 Nﬁ“"lﬁhyk'l 674 005 685 -0l
5 Klufi C. 656 009 673 017
6 Doach] 65 024 69 043
7 KichinaD. 650 011 705 055
8 MGYKMGI‘S 644 010 666 02
M 664 010 687 02

sD 014 006 020 02

SB = Season Best, Loss = Real - Official Record
Difference = (Official record - SB)/SB*100
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Table 3. Long jump records in Berlin 2009(German Athletics

Association, 2009) (m)

Rank Name Official record Loss
1 Reese B. 7.10 0.08
2 Lebedewa T. 697 0.00
3 Mey Melis K. 6.80 0.05
4 Gomes N. 6.71 0.09
5 Kucherenko O. 6.71 0.00
6 Protor S. 6.71 0.05
7 Maggi M. 6.68 0.13
8 Balta K. 6.62 0.02
M 6.80 0.05

SD 0.16 0.05

Loss = Real - Official Record
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Table 4. Kinematic variables of the run-up phase in Berlin 2009(German Athletics Association, 2009)

Stride length [m] Lowering Velocity [my/s]

Rank Name last 2last 1last 2last/3last[ %] 1last/2last[ %) of CM 3last 2last 1last
1 Reese B. 191 245 1.97 128 81 0.09 9.77 9.89 9.59
2 Lebedewa T. 2.04 221 2.17 108 98 0.12 9.38 9.53 9.34
3 Mey Melis K. 2.06 2.16 1.95 105 ) 0.07 9.14 923 9.13
4 Gomes N. 241 261 2.08 108 80 0.08 933 947 943
5 Kucherenko O. 217 232 2.09 107 9 0.05 9.19 9.29 9.14
6 Protor S. 2.07 2.16 2.09 105 97 0.03 925 9.34 9.07
7 Maggi M. 23 244 228 106 93 0.01 9.58 9.60 9.52
8 Balta K. 1.91 2.15 1.94 112 90 0.03 9.57 9.55 9.39

M 211 2.31 2.07 110 9 0.06 9.40 9.49 9.33
+SD 0.18 0.17 0.12 7.66 6.58 0.04 022 021 0.19
Table 5. Kinematic variables of the run-up phase in Daegu 2011
Stride length [m] Lowering Velocity [m/s]

Renk Narme Jast  Jdast  llast  OlastBlast(%]  lasy2las(%]) 0 M 3ag Jlast llast
1 Reese B. 1.98 241 1.95 122 81 0.12 971 9.69 9.56
2 Kucherenko O. 2.12 233 221 110 95 0.05 9.20 9.28 9.48
3 Radevica 1. 2.16 241 2.18 112 20 0.07 9.17 9.12 9.44
4 Mironchyk-I N. 2.14 2.34 2.15 109 92 0.03 9.08 9.12 941
5 Kluft C. 2.12 2.13 2.00 100 9% 0.05 9.26 831 9.51
6 Deloach J. 2.20 2.31 2.18 105 9% 0.09 921 9.26 947
7 Klichina D. 228 232 1.96 102 84 0.07 924 9.15 9.50
8 Mey Melis K. 211 221 2.16 105 9% 0.07 891 9.05 9.15

M 2.14 231 2.10 108 91 0.07 9.22 9.12 9.44
+SD 0.09 0.10 0.11 692 5.78 0.03 023 038 0.13
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Table 6. Kinematic variables of the take-off phase in Daegu 2011
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7%), 55 4%, o)F AEE AXSIHY HA 72 i 7 7‘
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, U slelA g ~ES
A _':L% 133°% 89 FoA] 713 &
& FAE HYow, o] A A digdd HEAYINE
128°5 715388A 71 22 55 H4 45E dehd 1t 3l
t}. o]gjgt Az= Lees, Fowler & Derby(1993)7]- S o
AF FE|¥7] 459 A FEAY FE Hi 4t
A&z e6%ol S TR 21E o= A= wedshe A
o|g} wghech

T A5 Hie 02°2 A WEANF] Y] 99°0] Hlg]
The 242 Z102 UEREARE o] F Aldle

Velocity [ms] Angle[’]
Rank Name Horizontal Loss at Vertical Duration[s] Minimal Inclination Trunk- Take-off
velocity take-off velocity knee-angle angle angle angle
1 Reese B. 7.82 1.74 3.05 0.13 133 28 80 21.0
2 Kucherenko O. 772 1.76 3.07 0.13 156 29 104 219
3 Radevica 1. 7.87 1.57 295 0.11 154 27 89 204
4 Mironchyk-I N. 8.10 131 2.94 0.11 146 27 102 20.0
5 Kluft C. 7.81 1.70 278 0.13 163 29 91 19.1
6 Deloach J. 757 1.90 2.9 0.11 156 26 88 213
7 Klichina D. 7.82 1.68 275 0.13 151 30 97 20.0
8 Mey Melis K. 7.70 145 3.14 0.11 150 27 90 2.1
M 7.80 1.64 2.96 0.12 151 28 ) 20.7
+SD 0.15 0.19 0.14 0.01 8.89 1.36 7.88 1.03
Table 7. Kinematic variables of the take-off phase in Berlin 2009(German Athletics Association, 2009)
Velocity [m/s] Angle[°]
Rank Name Horizontal ~ Loss at Vertical ~ Duration [s] ~ Minimal Inclination Trunk Angle of
velocity take-off velocity knee-angle angle -angle take-off
1 Reese B. 831 1.28 314 0.13 128 29 97 20.7
2 Lebedewa T. 7.62 171 340 0.11 134 25 101 24.0
3 Mey Melis K. 7.87 1.26 342 0.11 136 27 100 235
4 Gomes N. 8.10 1.33 322 0.12 137 28 9 217
5 Kucherenko O. 7.39 1.75 337 0.12 141 27 98 24.5
6 Protor S. 7.64 143 3.10 0.13 131 27 96 2.1
7 Maggi M. 8.30 122 2.64 0.11 142 21 102 17.6
8 Balta K. 8.04 1.35 2.96 0.11 138 27 97 202
M 791 142 3.16 0.12 136 26 9 21.8
SD 0.34 0.20 0.26 0.01 476 245 2.12 2.28
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Table 8. Kinematic variables of the flight phase in Daegu 2011
CM height(m) Flight  Flight
Rank Name Take Lan time  distanc
off MY g © e
Reese B. 115 157 066 073 591
Kucherenko O. 117 166 064 078 5.81
Radevica L. 112 163 065 08 593
Mironchyk-I N. 113 162 060 080 584
Kluft C. L19 152 058 077 572
Deloach J. LI2 165 05 08  6ll
Klichina D. 119 160 058 075 567
Mey Melis K. 1.09 154 061 075 570
L15 160 061 078 58
SD 004 005 004 003 0I5
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Table 9. Kinematic variables of the landing phase in Daegu 2011
Landing
trunk  knee hip

Rank Name distance
[m] an§le angle anogle
[] [] []
1 Reese B. 0.53 75 136 83
2 Kucherenko O. 0.58 98 120 94
3 Radevica L. 0.55 77 144 71
4 Mironchyk-I N. 0.54 76 141 72
5 Kluft C. 051 75 136 83
6 Deloach J. 0.34 33 126 80
7 Klichina D. 049 68 114 96
8 Mey Melis K. 047 87 134 80
M 0.50 74 131 32
+SD 0.07 1875 1045  9.03

Table 10. Kinematic variables of the landing phase in Berlin
2009(German Athletics Association, 2009)

Landing
trunk  knee  hip

Rank Name distance
[m] anégle anégle anogle
[] [] []
1 Reese B. 0.55 68 150 83
2 Lebedewa T. 049 70 148 84
3 Mey Melis K. 053 87 158 106
4 Gomes N. 049 75 135 85
5 Kucherenko O. 0.46 60 158 79
6 Protor S. 044 71 128 82
7 Maggi M. 049 66 137 69
8 Balta K. 052 81 148 98
M 0.50 73 145 86
+SD 0.04 872 1091 1141
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