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Table 1. Characteristics of the top three jumpers in the Men’s final

Rank Name Nation Height (m) Weight (kg) Personal best (m) Result Analyzed jump
1 Irving SALADINO PAN 1.76 70 8.56 6th 8.57 (+0.0) 6th 8.57 (+0.0)
2 Andrew HOWE ITA 1.84 73 8.41 6th 8.47 (-0.2) 6th 8.47 (-0.2)
3 Dwight PHILLIPS USA 1.81 81 8.6 1st 8.30 (+0.4) 1st 8.30 (+0.4)

Table 2. Characteristics of the top three jumpers in the Women’ s final

Rank Name Nation Height (m) Weight (kg) Personal best (m) Result Analyzed jump
1 Tatyana LEBEDEVA RUS 1.73 63 7.33 3rd 7.03 (+0.3) 3rd 7.03 (+0.3)
2 Lyudmila KOLCHANOVA RUS 7.21 6th 6.92 (-0.3) 6th 6.92 (-0.3)
3 Tatyana KOTOVA RUS 1.78 57 7.42 6th 6.90 (+0.5) 6th 6.90 (+0.5)
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Table 3.

Results of the final of the men’ s long jump

RANK NAME NAT RESULT Ist 2nd  3rd  4th  5th 6th
| Iving SALADINO PAN ST S omls 0omis 0w 00k
2 Andrew HOWE A 847 -0?};13@ 0.2mis 0.8};2/s O.E;zn(;s -;;Z/s
3 Dwight PHILLIPS USA 830 0.%;3;:2 0.0mls -0.Ims 0.83.1(1)42/s 0.1 0.%i2/s
4 Olexiy LUKASHEVYCH UKR 8.25 0.0)1(41/s 08471117/s 0.5):n/s 0.87'i)ns/s 0.84;11713;3 0.82.1315/s
> Godfrey Khotso MOKOENA  RSA 8.19 0.72}9;; -0?}16@ 0212 0.87.:}’18/S O.Sd;s/s -0.8;119/s
6 James BECKFORD JAM 8.17 0.83.219/5" 086;(1)13;s 0.86'312 0.80'rln7/s 0.81.71}17/s 0. 0):71/s
7 Ndiss Kaba BADII SEN 8.01 076r9n(;s 0.810311/s —0.1xm/s 07431(13 0.0)7(n/s 0.71.312
8 Ahmed Faiz BINMARZOUQ  KSA  7.98 0.8;/5 0.70';1 -0.7;?@ 0.4):71/5 ) 1)1(71/5
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Figure 1.

Definitions of components of jumping distance of the long jump
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Table 4. Distances within the long jump — Men’s final

1991 Tokyo World

Parameter Saladino Howe Phillips Championship*
Official dist. (m) (L1+L2+L3) 8.57 8.47 8.30 8.15+0.17
Takeoff dist. (L1) (m) (%) 039(4.5) 041(48) 0.42(5.1)
Flight dist. (L2) (m) (%) 7.80(91.0) 7.70(91.0) 7.62(91.8)
Landing dist. (L3) (m) (%) 03945 036(4.2) 026(3.1) 0.47+0.09
Toe-to Board dist. (L4) (m) 0.01 0.03 0.01
Heel displacement
@ landing (L5) (m) 8.69 8.48 8.52
Loss dist. by landing (m) 0.12 0.01 0.22
Actual jump dist. (L4+L5) (m) 8.70 8.51 8.53
* Fukashiro et al . (1994)
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Table 5. Horizontal and vertical velocities of the center of gravity (C.G.) of athletes and

takeoff angle — Men’ s final

1991 TOKYO WC*
Parameter 1. SALADINO A.HOWE D. PHILLIPS 1997 Athens WC**
M. POWEL C.LEWIS Other Athletes

Official distance 8.57 8.47 8.30 8.95 8.91 8.15+0.17 8.11+0.18
Horizontal vel. (m/s)
HV1prs 10.65 10.99 11.01 - - - -
HVipp, 10.53 10.89 10.94 - - - -
HVip 10.52 10.87 10.38 11.00 11.06 10.39+0.14 10.65+0.19
HVyikr 9.23 9.56 8.97 - - - -
HVo 8.90 9.26 8.96 9.09 9.72 8.80+0.12 8.77+0.22
AHV1p 10 -1.63 -1.61 -1.41 -1.91 -1.34 -1.59+0.10 -1.88+0.32
Vertical vel. (m/s)
VVip -0.28 -0.46 -0.06 - - - -
VVyikr 2.61 2.42 2.70 - - - -
VVio 3.75 3.46 3.67 3.70 322 3.4440.19 3.42+0.26
VVuke/ VVio (%) 69.6 69.9 73.5 - - - -
Takeoff angle (deg)
Y-Z plane 22.9 20.5 223 22.1 18.3 21.4+1.5 21.3+1.5
X-Y plane 1.9 -2.5 0.5 -1.4 33 1.6+1.4 -

* Fukashiro e al . (1994) ** Arampatzis et al . (1999)
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Figure2. Pathwayofthecenterofgravityofthebodyfromthetouchdown (TD)othe 2™ last stride to the
toe—off (TO) of the takeoff.
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Table 6.

Jointanglesofthetakeoffleg, trunkangle, hipand shoulderrotationangles, andlegangles at the

touchdown (TD) and toe—off (TO) of the takeoff

1991 Tokyo World

Parameter Saladino Howe Phillips Championship*
Rotation angle (shoulder)
Kneerp (deg) 160.2 160.2 165.4 166.7+3.5
Kneeyr (deg) 143.2 140.7 138.4 145.6+5.3
Kneer (deg) 168.4 165.2 159.8 172.0£2.3
Flex. / Ext. (deg) -17.1/25.2 -19.4/24.5 -27.0/21.5 -21.1+4.3/26.4+4.8
Maximum Knee Flex. Vel. (deg/s)  -423.2 -452.8 -570.7
Trunk - Sagittal plane 1 (deg) 23 2.1 -10.1 -4.44+3.9
Trunk - Sagittal plane 1 (deg) 5.6 8.0 7.3 5.8+3.7
Shoulder rotation TD (deg) 32.6 14.9 17.8 20.6+£5.3 .
Leg angle (sagittal plan
Shoulder rotation TO (deg) -0.5 -18.6 -13.5 -10.34£8.0
Hip rotation TD (deg) 1.1 -12.6 -5.8 -9.0+4.9
Hip rotation TO (deg) 39.1 21.9 17.8 17.0+10.1
Twist angle (deg) 71.2 68.0 54.9 56.9+10.6
Leg angle
Sagittal pglanegm (deg) 37:3 36.1 372
Leg angle
Sagittal };glanegm (deg) 25.3 =10 28.3
Leg angle
Frontal pimegTD (deg) 26 7 13
Leg angle -5.1 -5.7 -7.1

Frontal plane 1o (deg)
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Figure 3. Overhead views of paths of the center of gravity of thebody from the 2" last stride

to the takeoff and footprint of each support phase.
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Table 7. Results of the final of the woen’ s long jump

RANK NAME NAT RESULT Ist 2nd 3rd 4th 5th 6th
6.73 7.03 7.03 X 6.98
! Tatyana LEBEDEVA RUS 7.03 -0.7m/s  0.7m/s 0.3m/s 0.7m/s 0.1m/s )
. X 6.84 X 6.71 6.63 6.92
2 Lyudmila KOLCHANOVA  RUS  6.92 -0.2m/s  0.4m/s -0.1m/s 0.7m/s 1.0m/s -0.3m/s
6.80 X 6.75 6.70 X 6.90
3 Tatyana KOTOVA RUS — 6.90 -0.6m/s  0.0m/s 1.0m/s 0.7m/s 2.7m/s 0.5m/s
. 6.87 6.75 6.61 6.86 6.85 6.80
4 Natide GOMES POR 6.87 0.7m/s  03m/s -0.5m/s 0.9m/s 0.4m/s -0.3m/s
. 6.81 6.66 6.78 6.55 X 6.49
> Bianca KAPPLER GER 6.81 -0.7m/s 0.5m/s 0.3m/s -0.4m/s 0.6m/s 1.0m/s
. 6.41 6.64 6.73 6.80 6.62 6.76
6 Maurren Higa MAGGI BRA6.80 2.1m/is  07m/s  0.1m/s 1.2m/s 0.4m/s -02m/s
. 6.69 6.44 6.66 6.66 X 6.61
7 Keila COSTA BRA6.69 0.0m/s -1.1m/s 0.2m/s -0.5m/s 1.9m/s 1.1m/s
. X 6.60 6.58 X X 6.29
8 Brittney REESE USA— 6.60 0.1m/s -1.5m/s -0.3m/s 0.7m/s 0.8m/s -0.3m/s
Table 8. Distances within the long jump — Women s final
Parameter Lebedeva Kolchanova Kotova
Official dist. (m) (L1+L2+L3) 7.03 6.92 6.90
Takeoff dist. (L1) (m) (%) 0.31 (4.4) 0.34 (5.0) 0.34 (5.0)
Flight dist. (L2) (m) (%) 6.20 (88.2) 6.12 (88.5) 6.07 (88.0)
Landing dist. (L3) (m) (%) 0.52 (7.4) 0.46 (6.6) 0.49 (7.1)
Toe-to Board dist. (L4) (m) 0.05 0.00 0.06
Heel displacement
@ landing (L5) (m) 7.03 6.95 6.99
Loss dist. by landing (m) 0.00 0.03 0.09
Actual jump dist. (L4+L5) () 7.08 6.95 7.05
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Table 9. Horizontal and vertical velocities of the center of gravy (C.G.) of athletes and

takeoff angle — Women’ s final

1991 TOKYO WC*
1997 Athens World

Championship**

Parameter Lebedeva Kolchanova Kotova
J. J Kersee H.Drechsler Other Athletes

Official distance 7.03 6.92 6.90 7.32 7.29 6.95+043 6.8610.12
Horizontal velocity (m/s)
HVipr, 9.52 9.23 9.12 - - - -
HVip, 9.63 9.11 9.39 - - - -
HVp 9.37 9.13 9.08 9.85 9.86 9.53%0.11 9.62+8.08
HVyxr 7.95 8.17 8.16 - - - -
HViq 7.73 7.73 8.14 8.09 8.49 7.92%0.31 8.08+0.26
AUV 1p10 -1.64 -1.40 -0.94 -1.76 -1.37 -1.610.29 -1.54+0.25
Vertical Velocity (m/s)
VVip -0.38 -0.42 -0.40 - - - -
VVyikr 2.13 1.84 1.24 - - - -
VVio 3.50 3.23 3.18 3.46 2.80 3.05+0.24 3.10+0.23
VVyike/ VVio (%) 60.8 57.1 39.1 - - - -
Takeoff angle (deg)
Y-Z plane 24.4 22.7 21.3 23.2 18.3 21.1+2.0 20.9+1.7
X-Y plane -0.8 -1.1 3.0 - - - -
* Fukashiro et al . (1994) ** Arampatzis et al . (1999)
Takeoff board
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—6— Lebedeva —}— Kolchanova
—_—  Kotova 1o
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.
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. .
., .

0.9 f“\.-a—‘\ _/,,f:";:l

D,

0.8 -
-6 55 5 45 4 35 3 25 -2 -15 -1 -05 0 05 1
Distance from takeoff board (m)
Figure 4. Pathofthecenterofgravityofthe bodyfromthetouchdown (TD)ofthe 2nd last stride to the
toe—off (TO) of the takeoff
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Table 10. Jointanglesofthetakeoffleg, trunkangle, hipandshoulderrotationangles,

and leg angles at

the touchdown (TD) and toe—off (TO) of the takeoff

1991 Tokyo World

Parameter Lebedeva Kolchanova Kotova . .
Championship*
Kneerp (deg) 159.5 159.4 152.4 163.6+3.7
Kneeyr (deg) 145.0 143.9 145.8 144.1£2.7
Kneeq (deg) 163.9 163.5 164.5 170.4+4.1
Flex. / Ext. (deg) -145/18.9 -154/19.6 -6.5/18.6 -19.5+3.7/26.3+3.3
Maximum Knee Flex. Vel. (deg/s)  -360.9 -392.4 -181.7
Trunk - Sagital plane 1 (deg) 2.2 -3.9 -4.1 24427
Trunk - Sagital plane 1q (deg) 8.3 6.2 -1.3 -0.7£2.8
Shoulder rotation TD (deg) 13.7 23.7 33.1 23.0£3.8
Shoulder rotation TO (deg) -7.9 -1.5 0.8 -18.9+9.1
Hip rotation TD (deg) -12.9 -4.9 4.1 -5.3+4.8
Hip rotation TO (deg) 19.8 14.3 15.3 6.4+4.1
Leg angle
Sagittal plane 1, (deg) 41l 379 322 i
Leg angle
Sagittal plane 1o (deg) 266 252 275 i
Leg angle
Frontal plane r, (deg) 0.1 7 4.3 i
L 1
c8 angie 8.1 52 6.2 ;

Frontal plane 1o (deg)

FlarFy /) VRFIIHEHEL LV K& L,
EVBEA TS LItk o T, 3 FURFIEEYT
DOAEHEDW A %2 LV /INSLFTDHZLITL > T
SWVBEREIC b b TR A G L T
ZERHLMNE ST

) R s B 5 e K i Wil R o U AT L 7 BB
1%, LT USRI IEEHI060.8%, aLF v ST
BPI67.1%, 2 FURFII39.1%Th o7z, Z Ok
B, T ETDLeesH (1993, 1994) OME (L&
T, 64%LL b s B, T0%LL ) ITHARTHEEIC/NE
WETHHZ EXbns. ERL7zX o, 2 b
TIRFILAR A MR T X X A0%FRE DS TH - 7=
23, BEUIE ST DB DA KR E <, B
MR 2T — I IR F O F PN 0 3.18m/s D)
EHEZEE LTV, ZoXkd)RfERIE, 2o
BFEOHREBGOHMIIMOEF L RR2DHDT
Hol-ZLERBRLTWVWLLEEZLND.

* Fukashiro et al . (1994)

3.2.3 HIRHE.LOBE)

M A4 S Y £ COHKRELOBE %
RLTELOTHD. L 3R TFOHFERELOT
fE 2 — I B FEFELEFEL W, —F, 20
THEIT L FERFILR BRI o (b
~_F 7, 5.0cm; 2/VF ¥ /Y, 6.8cm; 2 hU, 3.9

cm) .

3.2.4 BY)RHE C 3T % B KON E
FI0ITBEOIHIBIET A B, R, BUIHa RIS
FOBEHIFIC BT )8 EMEORERAEZ R LIZH O
Tho. £io, X5TEEI2MHFTHESY) £ TO LB
BILOHERELOB#HZ EHNLREZLDOTHS.
A 3388 T D f K PR 0D JS BE A B 11437 ~
146° OHFIFHTH YV, BEUIRTEICI T 5 i &iXZ
nEh, 145 (LX79) , 154 (arFx/
7), 65 (=2hU) THY, B EETLLL
T 5 & 3@ FOEI D720 o7z. ZHET
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Figure 5. Overhead views of paths of the center of gravity of the body from the 2™ last stride

to the takeoff and footprint of each support phase
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T, -6.2° ) . ZHHORERIE, BRT LR
A EAL3RF OROIIL, BRIz - T
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IXESOIIE 2 2372 D NS BTV D Z Enh, BUE
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