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Abstract
The purpose of this study was to investigate influence of visual control during the approach run on

the accuracy of the approach run, the takeoff motion and performance. Sixteen boy’s long jumpers, with

personal best records ranging from 7.17m to 7.87m, were filmed at the final of 2003 and 2004 Japan

High School Track & Field Championships. Two digital video cameras were used. All trials of each

jumper were analyzed using FRAME DIAS 1[I system (DKH Co.), and calculated approach velocity,

step frequency and step length, etc. The visual control ( i.e. the toe-board distance) was calculated using

Hay’s method [ Hay(1988)].

The results were summarized as follows;

1) Max SD of the toe-board distance for the Japanese junior long jumpers was observed at the 3rd last
step to the 10th last step. Based on the steps for Max SD of the toe-board distance, each jumper was
classified into three groups. In the Group A (n=5), Max SD was observed between the 7th and the
10th last step, and the maximum frequency was recorded in the last 8th. Max SD of the Group B (n=6)
was observed at 6th last step or 5th last step, and the maximum frequency was recorded at 6th last
step. In the Group C (n=5), Max SD was observed at 4th or 3rd last step, and the maximum frequency
was recorded at 3rd last step.

2) Group A showed the slightly shorter step lengths and the lower approach velocities from the beginning
to the middle part of the approach run compared to those of other groups.

3) Group B showed the larger step lengths during the first half of the approach run than those of the
other groups. However, magnitude of the standard deviation of the toe-board distance was gradually
reduced after it reached the Max SD at the 6th last step. Furthermore, their step length pattern in the
last two steps, and the greater thigh leg angular velocity of the free leg during the take-off phase were
almost same as the World’s class jumpers did.

4) Group C showed the higher step frequency during the approach run, and the greater standard
deviations of the toe-board distance during the last three steps compared to the other groups.

5) The ratio of the foul to the whole trials was 30.0% for Group A, 22.9% for Group B and 16.7% for



Group C, respectively.

These results suggested that visual control during the approach run might affect on the accuracy of
the approach run, the takeoff motion and performance. Further studies are needed to clarify the most

desirable visual control for junior long jumpers.
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A Consideration of the Achievement Rate (Rate of Demonstrating True Abilities) of Japanese Athletes
and Gold-Medal Winners in the 11th IAAF World Championships in Athletics

Susumu OKANO"
1) Meikai University

Abstract

The following is the result of a survey and analysis of the achievement rate or the rate of

demonstrating true abilities of Japanese athletes and gold-medal winners at the 2007 IAAF World
Championships in Athletics, Osaka:

1.

The average age of the Japanese athletes (both men and women) and gold-medal winners (both men
and women) was around 26. By event group, the average age of the athletes who competed in the
sprint, hurdles and relay events was young at around 24 and that of the athletes who competed in the
jumping, throwing and combined (decathlon and heptathlon) events was older at around 27.

The average height, weight and BMI of Japanese athletes were lower than that of gold-medal
winners. In particular, the average BMI of female Japanese athletes who participated in the long
distance, marathon and race walk events was much lower at 17.1.

Male gold-medal winners had participated 0.6 times more than Japanese athletes (both men and
women) in world athletic championships. Female gold-medal winners had participated 1.0 times
more than Japanese athletes, which is a significant difference.

There was no correlation between how many times Japanese athletes had participated in the
championships and their performance. This means that the athletes failed to make use of their past
experience in Osaka.

Female gold-medal winners showed the highest average achievement rate at 98.5 percent, followed
by 97.7 percent for male gold-medal winners, whereas Japanese athletes (both men and women)
showed significantly lower achievement rates than the gold-medal winners, at 95.4 percent for men
and 95.1 percent for women.

The average achievement rate by group of events was as follows: Both gold-medal winners (men
and women) and Japanese athletes (men and women) who participated in the sprint, hurdles and
relay events had the highest achievement rates of between 98.5 percent and 99.6 percent, which was
significantly higher than the achievement rates for medium- and long distance, marathon and walk
race events. As for the Japanese athletes, the achievement rate of athletes in the jumping, throwing
and combined events was significantly lower between 94.0 percent and 94.9 percent for both men
and women than the rate for the sprint, hurdles and relay events. Unfavorably high temperatures and
humidity and slow-paced races were considered to have resulted in the low achievement rate in the
long distance, marathon and walk race events. Various problems were considered to be the cause of
the low achievement rate for Japanese athletes in the jumping, throwing and combined events



7. Many Japanese athletes failed to demonstrate their true abilities. Just three Japanese athletes, or
4.2 percent, set new records and a total of only 14 athletes, or 19.5 percent, including the three,
demonstrated 98 percent or more of their abilities.

8. Of the gold-medal winners, 12 athletes, or about 28 percent, set new records. A total of 24 athletes,
or 55.8 percent, including the 12, demonstrated 98 percent or more of their abilities. This figure is
much lower than the 78.3 percent at the Olympic Games in Athens in 2004.

9. Of the six Japanese athletes who were expected to win a medal or to be ranked in the top eight, the
average achievement rate of five of them, excluding the one who did not have any record, was low at
95.3 percent. They failed to demonstrate their true abilities. Pressure from high public expectations
is believed to have resulted in their poor performance.

10. When we look at the world ranking of gold-medal winners at that time, eleven of the males, or
50 percent, and 12 of the females, or about 60 percent, were ranked first or second. Other gold-
medalists were also excellent athletes with world record holders among them.

11. In the Championships, U.S. athletes performed significantly well. The total number of medals and
rankings in the top eight achieved by U.S. athletes was 46. The average achievement rate of the 14
U.S. gold-medal winners was high at 98.7 percent.

It is believed that various efforts for the Championships by the U.S. team and athletes turned out to
be successful.

The above results show that the achievement rate for the Japanese athletes and team was low with no

improvement from previous competitions such as previous World Championships in Athletics or the

Olympics, perhaps due to pressure from having the Championships in their home country. The results

imply that it is essential for Japanese athletes(excluding those who participated in road events) to be

ranked in the top ten in the world and to set a new personal record (achievement rate of 100.1 percent or
more) in the competition to win a medal or to be ranked in the top eight in the World Championships in

Athletics or the Olympics.
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SR G EIE OSEE & AR R =l 2 SR 6O 72,
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1. BARRFR O NERBE OMEANET) Ho
Wl - A - FLERZERCE - (HFURFHE) 15
1%k

1) HRBFEFHOLEG  BAB T 454) 1T

WTIE, R — 1ITRLEEBY THDLD., Fin
1319 ~ 35 7%, B &K I1E 160 ~ 187 cm, A EE L 49
~ 113ke. BMI (X 17.5~ 34.9, kR
73.9 ~ 101. 2%, HFHEE (RSRRER) 1ZPIEI2
214, 2~6EIB 244 ThHHoTz, BTOEMSL
B, N ENHHRBEADFEIC L > T, K
T AR oTV T,

FTo, REGERCRIL. BTEOLFORIESLa
Taa=rr G . [ESRME (RIR - RE -
JRD G702 &) | B ORI AT 5 L —
ABOREIZ LT, RERENPH T LD &



2) BARFEFHOLE -

BN O B RHDIR AR BRI AE | RIERRE DR~
RO ET, EANDORESI DR S hUpkEE S 4
ToRERIC, =R ENTZREEH TR - T
KEINAHALDOTHD .| LTV D L IHIZ,
Alal ORPRIES R ) S#FERH LGt n %
[N N Ne SOy it o SE ) R AN Sy M O = R
W52 EEBE LTI b0,

HAZ - (374) 129
WTIE, £1 —2/TRLTEEEBY TH DD, Fin
1L 18 ~ 34 5%, HFEIL 151 ~ 172 cm, R E (X 38
~96ke, BM I I%15.8 ~35.7, lékiERRIX
86.8 ~ 100. 0%, Mm% (RafRER) 1Z40E A
2044, 2~ ARV 1T 4 ThHoT=, BAK O
B IR BFOMREOREOHR KL G
FOERE) IREE DI BDOTHoT,

4)

#1—1 TRExESEE R AAREFEERT (B1) OFH - (K55 - KRR GoékEpR) %
R4 [Binz A | SRR | R | RE | BMI | B RSk | KEREReR| SREkERE | st UIENT) | KRR
I FUE TR KB AT A 35 100m 179 75| 23.4 10.05 10.14 99.1 ED 3 6[m]
BRI E £ FHER 22 100m 180 77| 23.7 10.21 10.20 100.1| &2k i wlEl
Il IR 27 200m 178] 68| 21.5 20.03 20.47 97.9 ok T 4]
R [ER il 23 200m 180 60| 18.5 20.35 20.77 98.0 | 2wk T 2[a]
AL, VERT PR 19 200m 174 61| 20.9 20.69 20.78 99.6| 2K T wEl
LIt = TRER 20 400m 177] 73| 23.3 45.41 * * T 2[]
[INsE ey KB AT A 23 400m 174 62| 20.5 45.18 46.28 97.6 T 2[A]
A B K 20 | 4x400mR 178 72| 22.7 46.15 — — — W
INE S T IA 27 | 4x100mR 173 68| 22.71  10.20 — — — wlE]
(3] Sinia & tm 27 | 4x400mR 175 62| 20.2|  45.50 — — — 3
BTN E/N [ER il 26 | 4x400mR 170f 61| 21.1 45.77 — — — 2[A]
INIEET A IR 27 110mH 185 75| 21.9 13.43 13.54 99.2 e s 41A]
FH B il [GEs] 28 110mH 185 79| 23.1 13.55 13.61 99.6 (2747 FlE]
NS ErTFo—H 26 110mH 185 74| 21.6 13.58 13.92 97.6 Tk e
FE PN APF 29 400mH 170] 66| 22.8 47.89 49.67 96.4 T 4[m]
B e IR/ 23 400mH 185 71 20.7 47.93 48.44 98.9 HETR s 2[A]
204 ZHHEIR 25 400mH 176| 70| 22.6 48.66 50.59 96.2 T WIE
4x100mR A A (k) BIR| Al | & | R 38.31 38.03 100.7 PSSO 727
4x400mR HA (T55) | g | pkan | ek | 3. 00.76 3. 2.76 99.3 Tk
N=17(+JL—2)=19 N=14| JL—F)[N=12
AN BRI FE AR 19 800m 176] 60 19.4] 1.48.42 1.47.16 101.2 Tig WIE]
ZNAREE R NTT 29 1500m 176 60| 19.4| 3.37.42 3. 43.64 97.2 HETR 2[A]
“HSHE |hax A BN 22 5000m 166| 50| 18.1| 13.18.32 14.7.38 94.2 Tk 2[A]
ANy iy a=pI B |21 5000m 163] 49| 18.4| 13.17.20|  13.54.97 95.5 Tk o]
VI TG R 20 10000m 170] 62| 21.5| 27.45.59|  28.51.69 96.2 12{i7. Wl
il AN JLETL 26 10000m 166 54| 19.6| 27.56.92| 29.48.17 93.8 177 WlE]
HmKEEE ka4 [ B 28 | 3000mSC 174| 53| 17.5| 8.18.93 8.36.73 96.6 T 41A]
TREHFI AL HER 30 ~FJ 178 58| 19.2| 2.07.55 2.18.35 92.3 Ko wlal
PNREY NTTPE H A 31 ~7J 177 58| 18.5| 2.08.46 2. 18.06 93.2 6ir Pl
7 Wl HIEE ) 34 | =IVv 165 50| 18.4| 2.08.37| 2.17.42 93.4 57, 30
UNCSET JBALAL 25 ~T 180 63| 19.4| 2.12.50 2. 59.40 73.9 56{i EI G|
VERE 2 JEAL % 26 | ~wIvv 167| 51| 18.3] 2.09.43|  2.20.53 92.1 1337 WlE]
F [k — A [EPRoN 22 | 20kmiisk 183 65| 19.4| 1.21.30 1. 24.46 96.1 114 2[a]
BHFT )l e 24 | 20kmigiHr 166| 57| 20.7| 1.20.39 1. 26.53 92.8 21457 2[]
KA ALSOK 25 | 20kmigisdx 162 54| 20.6] 1.21.09 1. 26.45 90.3 1907 2[a]
INEBEE | BER)IEEii%| 23 | 50kmiids 177 65| 20.7| 3.43.38 Jek * Sk ek 2[7]
Pl ALSOK 30 | 50kmigiHs 160 59| 21.4| 3.54.11 4.2.31 96.6 16417 2[A]
HNHESE ) 2dE 27 | 50kmiiss 172 55| 17.6] 3.55.19 4.5.21 95.9 1747 EIE]
N=18 N=17
[[EEES R 26 A Bk 182 64] 19.3 2.33 2.19 94.0 T 2[a]
PN =V AR—Y | 26 ek 182 72| 21.7 5.83 * k| sk EgRAL 3@
SilIPN ] KB fh 26 A MEBE 179 73| 22.8 8.06 7.62 94.5 T WIE]
KL F—LIR ) 31 =Bk 185 66| 19.3 17.02 16.21 95.2 T R
JIME R |BEGEEA T —RS| 25 A% 184| 107| 31.6 18.56 17.71 95.4 Tk EIG]
S LI RN 30 R i 184 102 30.1]  60.10 55.71 92.7 Tigk WIE]
E-ONINIE IR/ 32 | o~—#| 187 99 28.3 84.86 80.46 94.8 WA 4[A]
A7 TrAT 28 | ve—#%| 180 113 34.9 74.08 69.89 94.3 T e
K EsEs AR 27 L0 185 90| 26.3 81.74 77.63 95.0 T 2[A]
mZEE ErTa—3 25 | 10FEsEEL 177 73] 23.3 7803 7629 97.8 1907 W1
N=10 N=9
N=]45 N=40 N=38[I551344)
Ezbhb, Zos, Bt (1991) 1%, TFEsET 3 EBERTROBA  BBES T 224) 2o

WTIE, £#1 -3 RLEEBY TH D, FEip
1320 ~ 33 5%, HFFE1X 160 ~ 196 cm, {4 | 54
~ 133 ke, BM I (% 18.3 ~ 37.6, ilkiEEI
93.9 ~ 101. 3%, H&%EIE (KRR 1T40E A
24, 2~THIN204 Thoto, ETOERKEOLE
Iz, R BERE D RERHEENR A LN
7o, ReERERCRIL, TEEREE - ~— Kv - Bk -
BT EENEVME (96.1 ~ 101. 3%) Z7= L7,
L L2 s, TRIERE-~ T Y -5 B@FIL
i« ZMORERMCHAICH L L — A EW
72 ED B FLERARY ME (93.9 ~ 98.1%) Toh -
7oo FElo EREE E~O ISR RSB 1%,
ZEAEN2EILLETHS T,

EBBE LT EHOSGE  BBER T 214) 122
WTIHE, £1—4IRLEEBY THD, Finlx



#1—2 TRIRMREEL BAREERTF (K1) OFE - KK - KaFEE GoeEs) %%

RTA iz MR | HEFEE | B R [ K| BMI | B CUECEk| KSRk | FifkEEaE | A UIEAL) | KRB

EfE AT SRR EIBR K 18 100m 169] 57 20.0 11.54 11.98 96.3| FHBIKTE]  fIEl

SR E IR 30 200m 164 54 20.1 23.33 23.74 98.3| HIk T 3

FHIF RS 1E R 21 400m 162| 48| 18.3] 51.80 51.81 99.9 YRR S| 2]

Ab bk B[ #2IPN 22 4x100mR 151 47| 20.6 11.52 — — —| =

AHEET | BBIEE#Z 30 4x100mR 157 54| 219 11.45 — — —| 3@

TN E FF 2 24 4x100mR 164] 52| 19.3 11.74 — — —|  #E

HAW TR [ PN 20 4x400mR 162 49| 18.7|  53.40 — — —|  mE

D72 I [HI=PN 19 4x400mR 166] 54 19.6] 53.40 — — —| e

KHEH FF U 24 4x400mR 162 53] 20.2 53.47 — — —|

fEFE ER)IAE 24 100mH 169 53| 18.6 13.08 13.29 98.4 TigE| ikl

DPAREHE [FHRTArEL Y 2| 25 400mH 161 52| 20.1 55.71 57.01 97.7 T il

4x100mR AA L AE | ED | 43.77 PR * Tk

4x400mR BA BA| P ARA ARE | 3.30. 53 3. 30.17 100.2[7-3% - B AT
N=11 N=6JL—[N=5
Pt N - VERER 20 800m 165 51 18.7] 2.03.99 2.7.34 97.4 TiE| ikl
EUESE NPV = 22 1500m 155| 38| 15.8| 4.10.00 4.21.64 95.6 TiEE| Wil
&I Ua—)L 25 5000m 161 45| 17.4| 14.53.22| 15. 19.40 97.2|  URBE1AGL|  30E]
&I Ja—L 25 10000m 161 45| 17.4| 30.51.81| 32.32.85 94.8 06| 30
2RO R =wy 24 5000m 161| 43| 16.6| 15.15.34| 15. 31.44 98.3 T lEl

I IN=N= = 18 10000m 153] 38| 16.2| 31.35.27| 32.45.19 96.4 Ufr| e

i v B A Bk 19 10000m 160| 39| 15.2| 31.39.32| 32. 48.68 96.5 1567 #IlEl

RS IEREHEAC 34 3000mSC 164 47| 17.5| 9.41.21 * k| aRTIEERE| 3

REBLIN FEAC 25 3000mSC 161 45| 17.4| 9.57.02|  10.32.57 94.4 Tl wlE

SRS jiioZ 25 ~FV 163 45| 16.9] 2.23.48 2. 36.40 91.4 18| 20

ERries S A 31 <~V 167 45| 16.1| 2.22.46 2. 30.55 94.6 3z 2

UNGE) = 32 ~FV 162 46 17.5] 2.23.30 2. 35.04 92.5 4fr|  3E

AT THHI— 32 ~7J 162| 46| 17.5] 2.25.21 2. 38.36 91.3 2307  #E

WEJEE 7 | B RyARAC| 30 ~FV 154| 43| 18.1] 2.26.14 2.31.21 96.6 64| wlEl

VHIMH L 5 HERK 20 20kmiiAR 161| 45| 17.4] 1.29.36 1.41.49 86.8 27h7| Il

WA RT BRISEAC 31 20kmigHz 164| 47| 16.9] 1.30.16 % * gtk 3lEl

JIRFELR L | W ERT 27 20kmi 167] 52|  18.6] 1.28.56 1.33.3 95.0 10067] 20|
N=17 N=15

T = PN 30 &k 172] 54 178 1.92 1.84 95.8 Tl e

IEEA | BRI E R 31 e Bk 160 56| 21.9 4.35 4.35 100.0 Tl 2@

HHASE T ARF 25 A IEBE 166| 53| 19.2 6.86 6.42 93.6 T 4l

SR N 26 — BBk 160 53| 20.7| 13.50 12.61 93.4 TiE| ikl

Bk | EXFREEHE 30 (b 164| 96| 35.7 17.57 17.02 96.9 Fig| 20

E=ON:SIES IR 30 [REEibE5te 170| 67| 23.2 58.62 52.76 90.0 P 2l

% B HET ¥ 27 | ~v~—H#| 165 75| 275 67.26 62.68 93.2 T 3[a

A A TARIESER 21 RSUEi'S 165 60| 22.0 57.19 49.70 86.9 TiE| ikl

PHEAR | AARE—EX| 30 TREBEY 167 53] 19.0 5962 5869 98.4 230z 2

N=9 N=9
N =] 37(¢36) N=30 N=29] %[Z4l24
kA B2 B IS L Q0.

#1—3 [TRIRHREE L) BBE (B1) OFlm - 5 - Rkl GosaERsR) % —%
A T4 [E4 i & IRE BMI | B ek B RE | FUEBERE | RS
100m 7A T AT 25 183 73 21.8 9.84 9.85 99.9]  2[n]
200m A T AT 25 183 73 21.8 19.62 19.76 99.3|  2[n]
400m AT — T AT 23 188 67 19.0 43.62 43.45 100.4|  2[A]
110mH Gk HHE 24 188 74 20.9 12.88 12.95 99.5( 4[]
400mH TL A T AV 21 188 84 23.8 47.24 47.61 99.2| 2l

4x100mR T AT T AV Nobrreres A FauJl 37.40 37.78 99.0
4x400mR T AT T AT AV T—=F—=|O4VT LY \TxVF—| 2.54.20] 2.55.56 99.2
N=5 N=7
800m X 2T =7 20 175 56 18.3] 1.43.89 1.47.09 97.0 2[A]
1500m |/ N—F—=RFHK TAUA 32 175 61 19.9] 3.26.34| 3.34.77 96.1| 3]
5000m |[/N—F—K-THN TAUH 32 175 61 19.9] 12.59.22| 13. 45.87 94.4| 3]
10000m N TF AT 25 160 54 21.1| 26.17.53] 27.05.90 97.0 3[a]
3000mSC F7 Lk =7 22 176 54 22.6| 8.04.22| 8.13.82 98.1| 2[u]
~TV Fp r=7 24 RH NG k| 2.8.52] 2.15.59 94.8|  #IlE]
20kmigi A LA TITRIV 33 174 59 19.5] 1. 17.21| 1.22.20 93.9| 3l
50km A TA—JA I —ARFVT 30 183 66 19.7] 3.35.47| 3.43.53 96.6]  3[]
N=8 N=8
A i Bk 23 NN 23 190 75 20.8 2.35 2.35 100.0 | #J[=]
ek =T — T AU 26 188 86 24.3 6.00 5.86 97.7| 2]
ARk Waraar oy AV R 24 183 70 20.9 8.56 8.57 100.1|  2[A]
=Bk TR7 RV 23 181 62 18.9 17.51 17.74 101.3)  2[H]
AL V=R 77 T AT 29 182 133 37.6 22.43 22.04 98.3| 2l
L rEite LTIV TAR=T 28 196 126 29.7 73.38 68.94 94.0 RIED]
Noe— FkR R )L— 31 186 110 31.8 86.73 83.63 96.4| 2l
RSV S Eh~% T4 TR 24 195 92 24.2 91.53 90.33 98.7| 2l
10FEE eV F 33 186 88 25.4 9026 8676 96.1| 7]
N=9 N=9
N=|22 N=24[24(22+V1L—2)




F1—4 [RIRHREE L) E\BEE (1) OF - K - ReREE GoskE®) H—%
i H BF4 =4 i HE [ BMI H CRiek | ERiLek| sl | RS
100m Frr L T ~AN 25 161 61 23.5 10.85 11.01 98.6] 2[H]
200m TV I A T AUH 22 163 61 23.0 22.11 21.81 101.4f  3[H]
400m FINAT AFYA 23 175 70 22.9 50.28 49.61 101.4f 2]
100mH ROZVIZEN)ES T AU 28 175 67 21.9 12.43 12.46 99.8| 2la]
400mH =y | FA—RNFUT 24 182 70 21.1 53.22 53.31 99.8] 2l
4x100mR T AU 7 AV IAVT LA | T=Uw I A | N | ZRT—X 41.47 41.98 98.8
4x400mR T AUH T AV byt — | T2V I 2T 73— VFx—RA| 3.15.51| 3.18.55 98.5
N=5 N=7
800m JxTarsA r=7 23 167 47 16.9] 1.56.66] 1.56.04 100.5]  #J[=]
1500m Jxv—b SNl 22 170 61 21.1| 3.56.18| 3.58.75 98.9] 2
5000m F 77— TF AT 24 155 42 17.5| 14.16.63| 14. 57.91 95.4 3[Al
10000m 5% TFFET 24 160 47 18.4| 30.18.39| 31.55.41 94.9] 3]
3000mSC L7 E 29 171 55 17.1] 9.13.35| 9. 6.57 101.2|  2[9]
~T KT =7 35 165 45 16.5 2.18.47| 2.30.37 92.1| 3
20km g T =AXF EV 22 161 45 17.4] 1.26.2] 1.30.9 95.5| #Iml
N=7 N=7
A =Bk TIvF JarFT 23 194 75 19.9 2.07 2.05 99.0 | 4[]
e Bk AT a7 25 174 66 21.8 5.01 4.80 95.8| 2]
AENEBE L_FT = 31 173 63 21.0 7.33 7.03 95.9( 3[al
— Bk WA= Fa—n 22 165 53 19.5 15.09 15.28 101.3| 2[A]
Tt NLY— b |=a—U—F R 23 196 120 31.2]  20.20 20.54 101.7| 3]
M TA—TF = N 39 183 95 28.4 69.51 66.61 95.8] 9]
Ne— INART— KA 24 175 81 26.4 76.55 74.76 97.7| 3[A]
UL SaRAan F = 26 182 80 24.2 66.21 67.07 101.3| 2]
TR B VOEMAS A T 24 178 65 20.5 7001 7032 100.1 | 3[A
N=9 N=9
N=][21 N=[23Q21F+VL—2)
#2—1 [TREHERAEL AARERT (B1) O7 vy 7 D L OFHR AR - GLeksEak 3 15 RaiebR)
[RIE D SR & R AR 220
s (OF) 5 (cm) R (kg) BMI AFRERERR (%) | Btk (%) | HisEEk (a)
SRR pEE- UL — (N=17) 25.1+3.83] 177.9+4.87|  69.1+5.98 21.8+1.35 98.6+1.29 98.4+1.21| 2.24%1.44
P RIREE-~ T iR (N=18) 26.03.86] 171.0:6.67| 56.8+4.99 19.341.20 93.6+5.50 1.67+0.82
Bl¥E- 2 CX- R (IN=10)| 27.6+2.42| 182.5+2.94| 85.9*17.4| 25.8+5.08 94.941.29 1.90=1.04
&3 (N=45) 26.0+3.70| 176.2+7.03| 67.9+14.57 21.7+3.59 95.6+4.33 95.4+4.32[  1.93+1.16

#2 —2 [REcHFREE ) BARRERT (1) O7a v 7 FED & OFM- K6 Rk =R - i (KSR
[RI% D - fiE & R e 2=

Al (OF) E (cm) I (kg) BMI A FREREERCE (%) | B:itkEmg (%) | HigEEk (a)

SHRARE-fEE- UL — (N=11) 23.4+3.80] 162.5+4.92] 52.1+2.84 19.84+0.98 98.5+1.31 98.1+1.16] 1.45+0.78

PR~ TV B (N=17)|  25.9+4.92 161.2+3.92|  44.7+3.72 17.1%0.91 94.6+2.91 1.76+0.88

B P xR (N=9)| 27.8+3.12| 165.4+3.78| 63.0+13.70 23.0+5.23 94.2+3.86 2.00+0.94

A3 (N=37)| 25.6+4.52| 162.6+4.53| 51.4+10.40 19.3+3.59 95.3+3.34 95.1+3.34[  1.73%0.89

F2—3 [REHFREE) BRE (B1) o7 oy 7 BEZ L OF - K - SReEeE - i (ReSRER)
R D -E & B R 2= ME

R (CF) £ £ (cm) R (kg) BMI A FRERERCE (%) | B:iifkEmg (%) | gk (a)

S EERE- PR (N=5) 23.61.50] 186.0+2.45 74.2+5.49 21.5+1.56 99.5+0.45 99.7+0.44|  2.40+0.80

PR~y B (N=8)|  27.3%+4.76| 174.0%6.37| 58.7£4.06 20.1+1.26 96.0+1.38 2.50+0.71

BEE- e Cx -1k (N=9) 26.8+3.46| 187.4%+5.08) 93.6+23.2 26.0£5.69 98.1+2.16 2.56+1.64

A3F(N=22)| 26.2+3.96| 182.6+7.97| 77.3+21.79 22.944.69 97.8+2.10 97.7+2.15|  2.50%1.20

F2 — 4 [REHFEEE) BRE (K1) O7ayv 7D L OF - (K - SREEcE - M (KRESRER)
[FIEL D E & B R 2= ME

i (F) HE (cm) IR (kg) BMI A FEREERE (%) | Btk =g (%) | % (a)

FHERRE- FEE (N=5) 24.4+2.06] 171.2+7.96| 65.8+4.07 22.5+0.86 99.8+1.07 100.2+1.07|  2.20+0.40

PR~ B (N=T) 25.6+4.44| 164.1+5.36| 48.866.20 17.8+1.44 96.9+3.09 2.14+0.83

BRER- e Cx-RE(N=9)| 26.3%+5.12 180.0+9.45| 77.6+18.96 23.7+3.93 98.7+2.36 3.44+2.06

& (N=22) 25.6+4.40| 172.6+10.52 65.2+18.04 21.4+3.76 98.5+2.60 98.5+2.72] 2.71+1.58

kT 7T T ay VD N @i 2R,

() FidkiER RA=V L —2 8T, B=JL—2FRA LTl



#2—5 EHEHEARERFHOEHMEOEDOL 2.
ENMEDRE R R
TERT 4 /A ke HR IR BMI His5EIE
W B REvs A RS TR — P<0.01 | P<0.05 — —
FEWS LT IEvs A AR &7 - P<0.001|P<0.001| P<0.05| P<0.01
99.00% 0
Ao fRiE R (%) 98.50%
98.00% IET0%
97.00%
96.00%
95.40%
95.10%
95.00%
94.00%
93.00%
k%k 4(4%8 k%( %%
G & G N
> @‘% < @‘%‘
X1 TRBHEREEE (2B 2 B ARTR (5 -

) e b NEBE (B -
FRIERCR (%) | 0D Pl — Rk ERR
ESEEN
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Abstract
The purpose of this study was to analyze the satisfaction and improvement of the competition

management for the primary school pupils in the athletics meeting at the national level in 2007.

The fifteen items, based on the theoretical model, were divided into seven scopes: (a) athletes’ village,
(b)competition rules and regulations, (c)competition management, (d) technical officials' attitude towards
pupils, (e) facility and equipment, (f) season of athletics competition, and (g) Stadium.

The authors received 961 answers to the questionnaire from 987 pupils in the athletes' village in 2007,
and used 789 answers as the samples in this paper.

The authors used the KAN's method of the customer satisfaction survey and the method of the factor
analysis.

The main results were as follows:

(1) There were seven items about the improvement of the competition management for the primary

school pupils in the athletics meeting at the national level in 2007.

(2) The factor analysis yielded a solution with five factors which accounted for 60.7% of the variance.
The five factors were conceptually labeled 'Promise for Competition', 'Technical Officials' Attitude’',
'Facility and Equipment', 'Athletes' Village', and 'Extensive Facility'.

(3) It was clear that a factor about 'Facility and Equipment' belonged to the retention strategy, and
another factor about 'Promise for Competition' belonged to the improvement strategy.
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1 REVNEARE B ET SR TR E RS R —
TFEF 100m 80mH Relay1 Relay2 Relay3 Relay4 High Jump Long Jump Ball throw
&&K(cm) 1487 1485 1436 1539 1568 140 1579 1607  155.3
ReReRHEI RE {KE(kg) 374 43 33.1 47.7 443 31.3 42 50.2 47
BMI(kg/m"2) 16.9 19.5 16.1 20.1 18 15.9 16.8 19.4 19.5
BE EEFHE (N X 1076) 2.46 3.52 2.52 3.39 2.84 2.61 2.77 3.22 2.68
E3 74k SLALARIE(cm) 7.0 10.0 8.5 14.0 7.0 135 17.0 15.5 14.5
S BRI EF i (msec) 123 135 139 146 143 134 157 133 149
B LERE  FHIERR (msec) 129 95 131 137 144 137 159 104 124
£ 5 RIS (msec) 253 230 270 284 287 271 316 237 273
CMJ(cm) 45.0 39.4 34.9 — 36.9 34.3 36.7 41.9 32.5
CMJUBE 3 YA L(cm) 395 30.0 30.7 — 32.1 27.9 33.9 34.2 27.6
2% A EEHY EHEBKECm) 36.3 30.3 — — 31.6 25.9 30.6 31.2 27.1
7—% 787 —(watt) 1640 1474 — — 2018 935 1566 2105 1484
/kg 43.9 343 — — 456 30.1 373 419 31.6
2 RE/NFEAEREER ESETEREEES R —E
BFEF 100m 80mH High Jump Long Jump
R REETEI H&(cm) 168 1536 1683  161.9
*RE KEke 57.6 457 485 57.8
BMI(kg/m"2) 20.4 19.4 17.1 22.1
BE B2 EFT{ENX1076) 3.04 2.66 2.67 3.16
ES 74k ST AR E(cm) 4.0 18.0 10.0 20.0
G BRI EF i (msec) 134 150 223 166
B LHERE  EHIERR (msec) 112 128 156 116
£ 5 R K (msec) 246 278 379 282
CMJ(cm) 49.2 49.6 39.7 —
CMJBE S W7AzL (cm) 39.5 414 35.3 —
=3 A EEHRY EHBE(Cm) 36.7 39.1 325 —
7—% /37 —(watt) 2687 1834 1688 —
/kg 46.6 40.1 34.8 —
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2. BHEAEIEICBITDHE, PC-TVSF—2, TV -
T A, iR, ORI OV T (K1 SH)
CEHE (2005) X, 6 mEAN D 19 5% E TiX, N
(2 &b 7o THEE)Z I3 DD m T SRS
T A F ORE TN EVMEB NS D LA LTV
%o —HEAEEE OEFHERT OMm B O/ ORI 2
Rl Ch o723, FEFEEITBAGRT L b 1 R T
bolo, AEEITHEFRFEN L8 FH, L ®FIX
L3EEMTH Y, IREN— R 1R Lot
WORFE A BELIRE L TWDEN, SFEED T ik
FbIIENLEZ TSI L TWD Z RN no
77
S BT, WEFEEIIMIREE AN S 8 F 13 1 REHE.
AR FEN 2 TH720, SEETIELEDL 1
BEERE CH o 72, FRC K FIETI 1 R LL R
LTW5, £72, il 1 HgTH o 7-, WEEHE
1L, PC+ TV 7 — L DRI B 2o F & b 2 IRl
BThole, AFEIXH L b 2 K] CTHEE LA
FRE ORI CTH 72, ZhHDHENSLT LE -
T A O R O N & 2 HEAR B R 25 0D el M )
WA G, EEVEFERFROANRME & WO B, £
L CIRD B OFARAEIERLHE T 72 A B DB &
% & B O T AMEORER, FhoRERER . R
PC <2 TV DKF S ORFFEIEL I DWW TR, £72FE
TRTHEMNRG S EBbivs, iz, REHE
BT A BRI LD &, EH 24 FELIRRIZHEL
BT 2B/ NFERE 6 FATH 1L HEZ R L, (KA
T LERE T A - DVD & 3 BEILL EHRE9 25 7 &
BINFETHAE DL L RESN TS, LV X
VVEENAETEEE (R AT O ISR AR —
IEE A B AN TIT S AETEITEY) 1EV R Rm7e
B ZIT O DI B AR Y R AOSESCRE 21T -
TWMERHDLEEBEZ LD,

3. BERSKEHE & BRI - T —RORERERIZHO
WT (£ 1,25H)

SRR (reaction time) (X, 71 & & 6 ICEH)
BRIk 2 — OO HEEREMEEE Ch D, RIS
Wik, ERE0H5 —20RENG 26N 5,
HIS 2 720 o s 2 9 L s, MZE AT v 7
T 5N THIET 272 E—2OBERISIZ L -
THIESND, ZDOX 5T L THIE S 7z G E
X, I S CHRINRE S L & B £ Tl Fnapie
— SRR — RN B B 0 T A — 2 ek — A D k)
MO Th 5 (A 1958), & 1,2 123
L7e 28 ROGKRERIE . SO BRAARER & A UUE IRF R o
AR CTH 5, BHRISKFIZ, &+ 80mH & &
MEPEER TN E ITERTWD Z ENgholz, 20D
2 2 OFRFIIFHIFEREM A B o Tl b BV AE
L TWe, TR CAD &, 21 100m
EEN, BTN CROGBAERERL 28 —F BN
TEL, ZADNEEBKICHE®E L CLH®TFoH
T—HBOMIEZ R LT\, RICHHE « XU —% %
AT EEPEOC AT —HIE ORGSR & BIEDSIT TAHD
&L B 100m EFHENL TV,

TRTOBEFIZBNWT, %IV FLLEAXDH
5 IIEVEE MR E D < o TN T2 DI A
T SRR EFEOREE oMY & & bic, U —
kL—= o BN R Ry R Lo L
R—/V 7 EOERESROFE B IS S AR Y AT
WS MLERZ DD & B b,

4. FriK T A S OBPGEFREFRIZONT (£3,45H)
CHriR 17 A b e, BRE 2 U R EEARRTR,
SAEREBKON, 20m &% RV > 50m 7. v BIEBKON
V7 AR AT O SHEAMNSLK Y Lo TS, =
NHDO 8B IR, FEFOFE T 10 HHi TN
FHERRTHD, Zod, £3,40H5EK - (K&
DX, 9 AR »TELVEERROND, 21
5OMEFERIL, ERL TR RT —oBs 11 O
ED XD IR OWELEE N LETITR, WO T
HATALCTH FRRICHIEN TE, T 5 2 L A EE
IZTEDHZEND, SRR BREORTH O
HERET HIFELEN, CHETOEFRFONRS
KUEE BBINCRET 2N TEHOTHER D
D7D EBbns,
BPERFCRICENZEHBIX, HAIOEETHD
BH, A=K ERDOBETH D 50m £, /3
U — (B3 7)) OIETH D HIERO, V7 hR—
T, Z L CEHFFATIORIETH D 20m > v b
NT o Tholz, ZTNHOHEAOH TIL, FFIZ 50m



ERERNTIHEZENTENL TV, Lo, fidE
PORECTH D ER E O, FZEORETH L E
JEARFTE . 570« IR A OIETH 5 B Z L
1. BESL o TRl Tld e o 72,

TP ERFCENTHAEIZ, AE— K ERRNORE
BT D 50mE, RHFFATIORETH D 20m > v
T o ThoTe, LML HHIOEETH LB,
FARMEDFEEE T o D RIEIRATIE . fh /37 — (B3 7)
DIETHD Y 7 FAR— LT, BHEEOEETH
DIAEREE NIBESL S T i 2R S e o e, K1
BES BRFRERIC, 50m ERAERNIIEEZ R
TR/ E R LTz, Z2ERSTRHAS TS
HAEPEDORIEICIE, 8 L TEWIERERENRD 5
nTnsbosEbnd,

INHORERNG . IFITAHTEIEES S B R T
LR Z R L, A 17 A ) TRENT
hh, AE—F, RU—2 L THENMEDORENIIFH T
TWeZ EBNHBA LTz, /- - S~ & —EfRE
DBLEND, PR CHERE I 2 IR S 2
IZiX, TNHONE FL—= T OHEEE Lien
b, IOICHEAREOEIE/ED &, BERIIA
T UAD ENTERDED IZED A TOHN R T UE

BN EEBEZLND, TNE TORERME L FEE
2. AEIOFHEENS G, Bl & b RIERRTE OB
NEWZ D, EEEH, NAA MY T 5B
EE O EEDD FL—=0 (AL yF
7788 HEBFERICE L CREGERIICE D AET e A B
BD, ERL, LRI 7 & CIKEY
DA B R B D DT, KIRT NSRS o P B
N EORENRBAELSLT S D ZERTHEND
N ThHD,

5. NEREF & EBEARREIZ DN T
(1) REFFFIZTHOWT (X2 5 H)
[(RERGER) X, BEAEICBIT e KL
é%AW®£5ﬁ%@T\:ﬂ%@DTwé&¢C
IR EALT D L VD O TR, EEMIZH
RIS 5L O TIH AW, AFEEO JE LIZ
ﬂ%ém&(fmﬁﬁjﬂﬂmﬁﬁm\&@gﬁ
FOBHERENTWD, — OB ITHIRAFEEE L L
T ENEED ) & RN ED W) 7Y, “oOHITHE
FAMERERE & L C [ D ) & TN
eE, LT 2HEHBNABEMEREEE LT T L
WATE T2 B ) & [BRPR< 5] R EDIH

#* 3 IR FOFKTIT A MHIERS R
ﬁ?ﬁgi 100m 80mH Relay1 Relay2 Relay3 Relay4 High JumpLong Jump Ball throw m sd
Z& (cm) 146.9 1485 1436 1539 1580 1400 1580 160.7 1553 151.7 7.2
1K= (kg) 370 430 320 473 459  31.1 41.8 49.8 470 417 6.8
5 (ke) 210 240 18.0 330 290 210 22.0 38.0 310 263 6.7
R EATRIE (cm) 40 42 48 50 49 45 42 57 41 460 55
SIHIEBE T (em) 195 192 195 233 184 175 202 217 193 1984 173
REHEBU(E) 45 54 54 48 53 45 43 53 37 480 6.0
YR =R IF (m) 16 24 18 29 16 20 26 42 64 283 157
LRI L30FRE (@) 30 31 29 26 30 33 20 33 22 282 46
20myxhb7Y ([E) 92 87 91 78 106 94 80 60 95 87.0 13.1
50mzE () 7.2 75 7.8 7.7 7.6 7.4 8.1 7.7 7.8 7.6 0.3
100m3E (F) 130 137 13.6 141 144 144 14.8 — 149 141 0.6
AEhEE S 72 76 74 79 76 72 74 79 74 79

4 BHRFOHESIT X MAER R
B EF 100m 80mH High Jump Long Jump m sd
& (cm) 168.0 1536 1683 161.9 163.0 6.9
1AE (ke) 576 457 485 578 524 6.2
&A1 (ke) 310 350 37.0 410 360 4.2
R EEAHIE (cm) 31 51 49 56  46.8 109
SIHIEBRU (em) 192 210 222 222 2115 142
REEHU (M) 47 58 51 57 533 5.2
YR =R (m) 64 46 59 51  55.0 8.0
LRI L30FRE ([E) 26 35 19 32 280 7.1
20m¥rh 5y ([E) 80 95 95 80 875 8.7
50mzE (7)) 6.5 7.3 7.1 7.1 7.0 0.3
100m3FE (F) 12.3 — 133 132 129 0.6
BAL: SEtm 75 80 77 80 79
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X4 BLEFEFOLHENaT 4 a=r)

HnD20, FHEEIX, 5B GRE<HTLE
Do I BNTEAERY) THZETLIHDOTH D,
2o, ZFo IRERER X3RF&8 28
it TH Y, RERGFRODV2NVHEAIGE LS TWH
L ENMRINT, BEMICBWTI=RFL b
ARATRO N -T2, LovL, B Cldtn
BOBRREFE O R ERERA 3 JULVMEZ R LTz, B
FOBFOFIZ, ABAEERE L L CEMEE O
o s TBE MW b TRV BRIk L,
WY 5=X<HTEED| LEZXZTVIH®EPE
MW14HWe, ZORFEZX, PC-F—AL--TV -t
T A BT IR N FEF I < HEARIREE] 23 /2 0

TWRWAEEMER B D L Bbh b, ERCIRA D 2
IV S AR AEEREN OB Z TS HDT
X7 WTEA I Dy, A%, BAIELWAEREY X A% H
WZOTF TN X DBIT T BERH D &by
Do
(2) EENHRERICHOWT (X3 M)

DEBNVA R (X, B4 B & OE#E)~OEH % i
BETFL2H0T, 2L 3REFNOLHEEIN TV D,
1> HIEHRE K E LT NEBEEADERL TN D
RS LT TWIEINTIEFICTE S, 2
DRI DA E LT TS i 3 500
FITMOD EHES ) DL LVWESTHEN
FTAULHRD LS | £ LT3 H B ER K
ELT I—HEICEBI L K 9 &3> TS NDAENN
%) b HEEZ L TnDHEE, KENBEL T
L] EWOHENLRY RIFY TARERKFF LI
CEIICHEBETRIZLTH ol

B4 3 DIEEAREK TIL. EMRPEDOREFLSN D =4
DB FHEFIEIIRFEL L AU EEZRL, BOBEH
OEBHRERICARZRF-> TS Z &AL,
I AIRF TIIGERTE D LN 3 HBEEZRL TS
23, BRI, BXIEMUEE L oML TN D
ZENGIoT, BRI WTIX, B EMUEIC
5%7Kk¥E (P=0.01) THEZEDPRO LI, HTiEF
T UR T HACRERIIH D LS | T
LT 22 LWEER THE DTtk s &S &
Wo T2 BV FEF LD ITRNZ EN Do,
B, —HEEL . AR LERR. BRTORE
R DAE A R < B ICHEEZDRO Hiv T,
T, BT OKEBRREN L1 L0 b ERE DI
HTWed, BaMICAFEZITR D bheroT,
L, ZF&FE, [—HCEBCHE->T<ND
KIENWND, | HEEZ LTS & X KENRIE L,
G LT ND, ] EWolmKELEHZTHZ &
DEVR, L ITx LT LT 2 & T T
WHDTIEZ2WrEBbihd, 2k, ZOEF-
Hlid, KEOBEGES L0 KBS E VK HER O T,
TRENEDKGELE I AFITRD, 2O EIZxL
TEDOEMKRZE T TWHDOTIE ARV E Bbh
20T, FEE L. BEHOME NG | TGE L DR
WCHREBDVERZH D EBbns, KiELE I
g b2 22 LR LW E WS DA, LR TERK
SFERICER > TN Elbiu s,

6. LEWHa T 4 a=vTHA PC:
Psychological Conditioning Inventory) Z-D
WT (X4 3/)
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PCI 1E, J&f% (2000) HABAFKLI-HOT, HE
OFEC N L —= R A B & CRUE T X0
W2A2F 2w 797560 THD, HIESN5MHMH
XTHEANLRSTEBY, ROWY THDH, F1: —
IR (RIS 2RI B Y fHTRE) | F2:
Hetfigh 71 (B CoEficx4 2 B{E). F3: Bl&
GBI BT DEAGH LB EAR) (FAT HIRFR8 % ()
iz EOREICE L TWD hERd), For 15k
LZERER (EHOLZEK) ., F6: Bk~ Z (Fii
BT DRI OWTORE), FT: K (D&
W ORI , T HIE, 5 BRI Cirbh b,
F1 O —#BICE0 S F5 DI Z E R £ T O
IXT A2 7R850 LA EZ7RT & BUVMEHR & RS
%3, F6 OBEHRIARZ & FT O FFILT A =27
2350 X DARWE BUVIRIETH 5 LIRS L5,

B4 220, —WEE, IREE L RS FEEOEFH B
BEOLHMa T 4 a R THEDLE, BT
LFEF LS RFROMA TV Z &ERFARN
oo Bz L THD L, WIRFRBANZIE 5%K
WTHEENRONTR, ZHEELEL bR AE
EEBLTWHOTRICHEIT 2VWEEBZ NS,
Lo L, [AAORRE R CTAHAD L, BlEToHIC
—EIER, BRI, B, R ERKO 4 o
DEHEHDOTAATNALL FTho i@ ERZNE
1AW, ITRNEET. BO0HEINICEER 72
<, BELFFTTIC, SBICRAETRKT 5D T
RN ENENWCARER R LD RN bME %
ToTWHEHERINDEZDOT, a—F - fFEHIT L
D ZOBRTFLEHIOLED 2 LTI 60w e &
PID, FIo BRI ZDOT AT 760 Tho
TFIREN 1A RGN, WBEOT Ly v —%KL
TWDDOTIEARW N EHERI L7228, ZO@EFIL, W
FFRIND T A a7 NIEFITIRNZ v, A
DTy vy —FTEITEEL W RNEEZD
nNod, O ENG, BEORE TORKC, +54
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A7 (7 | R)

N}

3

2
j-x>{id ERARME B
X6 BEEFRFED 60 mEEICHTHA A

IR DT E TVRWERR L b ORI 720 E A
WEL WL EEZLND,

S 62, AENTEFO R EEEICBIT 2K 0%
TEM %X 5 7= 912 POMS (Profile of Mood States,
RE L, FERC 2003) & W CHIE & L 72, POMS
i~ > 7 27 (1992) N0 % FEAl 3 2 8 R HE
EERELEZLOTHD, [ ORFIE TERIE
- K% (Tention—Anxiety) |, [#1 9 D - % H A #
B0 - EBUE (Anger—
Hostility) |, [¥&5 (Vigor) |, 957 (Fatigue) |, [{E
EL (Confusion)] M 6 DDRH NE THEEL T
%, (K5&H)

PFE LWRZ — U IIER (V) 23 FHIE 50 28k %
TEBY, tORET0 LvEKWEz LTI L&
ENTWD, BRIOBLOAaT #7125 EHIRRE
WWNE — 2 B m LTTHRWR DD, JRAICENZE E T
L FRCE T E bnR IERB AL 5T,
VMR FEORIOR T B LT
B2V, D UENRSRTH D2 FRHER SN,
ZOXOIT, BREAUFLEORIGEK E LTI,
FREFEDNEFIIH LT, MEEREO EDEETRS
KRERS LTWDLD0, HIFO EDRETHO LT
TWLD), EOX D RFEITH L TARLZE LT T
HDONEL-L D EMWT, MEREEZNEND
BEF)] O=—X G U T TET Z & ANETA
HEBbND, £, WEEIT > TV DHEEHILSA O
HEAIERERICH 2 —F « IHEEIIREE L L bIIK
B 2T ENTENRESSICHRENTELEEZD
o,

(Depression—Dejection), I

7. 60m EIZKT HEE) A A—T (K6ZH)
AKTe . 100m ENZKTHA A=V EBET S
TREE - Tems, WERHIERED—ER L LT 60m
A& W LT =D T, 60m ETKTT DA A—TH
EE{To7=, ZORETHIZIT100mE LR LA A —
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9 BEHBRRIEE O 2 > 7 oo B i

PRHIEIOREN S/ LN TS TH D (JHik
2007), Pt (2001) 132 & O HEEAE K35 A
A— X B, BRIRME, BERMED 3 [H 12 bR
SNTWVDHEHRE LTS, 1 DD IXERM:
ELT EVEN—ED L) PRLW—F
e TEm—&K], 2 2DDORFIFBREMES L
TIREW—FW ] [N 57 | TEIRT 5 —R1T7
Z LT3 2ODRFITFSMELE LT NEoVW—8%
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10 v 7 HOKRE TR ORI 4

W] 5 En—iz s TRn—5gun) oZzinzh
SODOHIEEHE OGRS 4v, 7 BeFERE CHIE L
Too BAMEDOMEMMEVIZE LW TED 720 T
Fl EWolo A A= BIREDEREH W E TR
W T TRIRTE L S o ded A=V, gt
OEMEVNE E [58R NI TT5 80 Lo
7oA A=V N X VRN Z L 2R, A OSHT TiE,
TNEN 3 SORTFEFNENOWUEHEH EFH 2
L. ZOFEHEEZNERORTFOREMEE LTH
612 ~L7,

SHTF LB LBRBFORMICAEEZIIRD LN
Molz, 60mECH L THZERFLEBIZIERLA
A—VHERL TN, LW EDEN] Lo
oA A=V ED D, 60m EITK L TEAD
Tho B, £, TEW] [372) TR
EWVO TR A A=V o TWA T, BEAER
R 2 RAVERWEEbD, &bz, KR
RENEERESTER LIRS, 20 60m £
*FDWERNEITK LTI, Rl A A—T &R LT
WRDso T2,

8. 60m¥EAEIZIIT DI - LR - HiE & R
T —2IZONT (¥ 7,8,9, 10 BHR)

AL — NSNS 60 mi i FE THEAET HETE
50 mHi AT 20 mBEAL /- SN B VIR 7 A TN
YEUTIRE L, EOMBE Y 3 D= BT
JIZANT 77 A0 ELTRIFL.ZOBGEE AL,
A miEH A (5m,10m,20m, 30 m, 40 m, 50 m, 60
m) OEBERMEZ Y a2 a—F 71 (silicon
COACH Pro) Y 7 RTCTxR¥7z, K57 @imrsH
& A X W O — B OPrERFE 2 L (2000) 23
T RVTIER LTt Y 7 b ClE, . B
SRS 23R, F o, BEHUBREE O I o R B A &



X v 7 MOEKRE TFTRO EREAFAE L RED Y 7 b
FIHLEKDT-,

T BFVL—DEBEANN—=THDLH 4N
DILPPRERE « AEHE - BIRA R 7128 LT,
SR AETREE 1T 4 N & b 60m HiS CheddE 4R L
T, 7B, BEHEEIL, BLZER 4 [BOK%E
PRT=NT=F FE- T, L, —FEE, S
DL TEFHERT HIEIEFR CMEE2R LTz, 2iE
—REEE, FEAEOEFHET & RIS 20m HSH 720 2
DI U E R > T,

I BT, /MR (2001) OW|EEZBEIC, INFEAEE
TS IRF DR T AE LT 5 R E R i T OB
BEHIBED X 7 IO RERIEI A EE . PRI (23 %
& il U7-BRE]) o R BIEI M A . —REF L RIS
B/EINTNFHAEFRFELRANEHFERFOLTND
EAEDET, 26 %KS, 9,101 Lz, b
ITRERE EFERBEBREL AT REEEZ LT
%, —OOBEORETIE, INEEEFHET LKA
BEHRFOMIZIIZVOENIH L HOD, /INEA
BT ET O A FE TR NEF B F O ) 2 7~ 3B
WZHDH T ENHA LT,

INHOFENS, BK SN FABEFRTIT—
B FIE & OV A BUEITEF > T s, &)
THERFLEELWHFAICHD Z ERELLND, &
BRIIRERELSEZ RN T v T RN L—=0 0%
fE L, BEOBEIE, ZA1 I7R E 2RIt
2N, KVEWEIEX S VA~ART T T v 7L
TV Z ENLEENS,

V. F£&0

o523 [n] [RE/NFEAM EBERRAS ) O
HICER L EHRT) OFREME., (K7, KERE
71, ATEEE, A ZVEIZOWTHIE - FHA LR
MNETSTER, LTFOZ ERHALMMNENT,

1. PREEICSOWTIE, BrRFOHRE LEE, &
FERFOGRIIREVFHIELVAREICENHDT
Hol, LinL, L ®FONREITEE LM
HTholZ LB ENG, HEE ] i TH
DI EMNghnol, ek, —WEE, WEE S FEIRED
ERTHoT,

2. BEAIFICBWT, BLO8TF L LANEDCIES)
eI+ T, Eh kLT Ly
RNV ary FABSTREPELEFL L
I 2RI TH Y . FAUT s LR R T 1 R T
HoT,

3. AESER LB - ST —% (TBEBKO) O

HEICBNTIE, BOBFL HIT100m £, ZF
ENEPEETMEIL TV 2, A0 OB T I IHE
REf ., BOGBRAGARER & HIcENEN B LD T
HERVWEREE R LT 2D LW EE R LT
W,

4. FiE)7 A N T, BAGBRFILGEIC 50 maERE
DIEFITEN TV, RIZHFEFOEN TV
BN DOFEETH DB, 37— (BR%
71) OFIETH DL HIEPED, VY 7 hAR— &S
Tholz, W EFTRHEHFFHANOEETHD
20m > ¥ RV T U THoT-,

5. IREXGF) OR a7 b &EPIIERN e B FAE
HaEkoTWb EBbi, 7272, BT ®FOH
IZAFRRERE & L CEMEBOTIZH D THIE
PR 725 TRV OB L, Wihd 15
=< BTTEDIEEZTVBRTN 14V,
DESERER] Tk, mAIT7Z2RLTEBY, &
FILEHZ T2 2 L OB EGIIIRERAGER
Ho TV, &IZHFRFITHE TS TH
PEPRERITIOND L\ o 72 TR (CAlE
BAFFoTW\WbZ EngmoT,

6. DE LT g oW TIE, —HEE, B
L ARRAFEDOEFZRFOLENa T 43
VERTHRDE, BT RF L L BAROHE
Z TV Z ERFEAEINTZ,

7. 60 mEIZONTDA A—=VIZHONWTIX, B
BT LW TED W] ol A—=T%
FbH, 60 mEICKH L TERNTHLEZ L1y
Mmole, Fio, THEW [E7E] TRHBTE] Lvo
e A A=V R > TWAH T2, FEREIC kT
DEERIN RN E RN o T,

8. WAET A —LIZOVWTIL, RARAT U & —IF
E O 2 BAEIZ R L TR0, IRIER T
BT, BEEZBEERKRIZIL, ¥y 707 4=
ValEThBEEMESERVWEIE Tho T,

U bo X5z, INPEEBFHRFOKRT), AR,
PAERE 72 E DEIENA Lo 7=, AlENE THE
BE) BN LT EFRTOEFBOMRIZH Y
NTIEDS, BBITE NN OFEZ A L, 58 TF0
RECHEICEN TONLIMEZ LIz, IZIZ,
LSO L W=D 2 E RS ERE O
B A, R - KNI ORIEICY 72> TV
FEm K SRR AR =Y ERSEE L H—D )41
R L I O o BN N N Al (0 T ) TN =Rl
T TN T2 T BBl K AN VD REE 12 b gt
RLETFET,
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gt — 5. d Il Thdk (1958) (K J) & phiR B3,
RN ERY . KIEEEES, pl182-185

g2 (2003) o 2 AR 55 2 AR AR o0 BB AE L xf
T HEMEEICOWVWT, A7 YU MHFZE 13,
p40-48

Pz, MEE, HHEERID. =R (2006) 5 21
Bl E/ N E AR BRSBTS RT O H K
[« BREY - FRAEREDIE DRSS, e EEiHoE
FOEL ZH 2%, pT74-83

Pz, MBrdE, FRERI). =FEHR (2007) 22
Bl E AR B ATt s LB HET
ORT, BRI & BEAERR I OW T, R Rt
HeAFJehc B, 55 3 &, pd7-53

FEfRATZE(1996)  BifIZBIT LB 2T A v a
= 7MW A O, SCRAREEE
(—Mehoe B) WFFEpk R, pl-48

[ BFHE (2004) BEEEFHE BT 1 7T L& FEEHE T
M b, BEEE R T2 7T A (B AR .
p5-14

] P - G - HEfRIEETY (2005) 2R 21 [AI4x[E/N
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R Ehimkrn ) messm trast gmEs®
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2) i AHER T
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7o, Rk CcottfuEFHED%, HF100mTI.74%
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AR —=KTA BB LE26mE ST OMEIZERE L
7o. BAREFMHE, HRNEFE (RKREEBSYS) B
FOAR—= =gl (AEAZ YT L) IZBWTIT,
770 RULTORBEDREEE ETER0 -5
7olzh, AZ Y RO EHICERE L. KRERE
Bt TlX, A —hT7 A4 D% F64m~6Tm, &
IN22m~23mDOM I TH o72. HEAX T AT
B AFBLZ60mTE IDBLZEIMOH A TH >
7o, FHSROZBFEORIZIEL, v s T LEHEO
HALEBIEDODERESZIC L. vk, 7
THA LB LU= RV & A AOFHEIIER D
Tk (RS, 2007) 26> T, KpfE-EEEEREfR C
SHz CrRENE /) A X ZMB L= Bz, @i s o
A LERH L. 7oB, HAERTHE L ORIk
FHETIZZ T 70 R B30mREDOE S5 OFHH

ThV, BFLIBIET HEEICEHIZEEZE T 720
IZAECTZEEZOND ) A AREhoTe. £ T,
RSO FHAF — Z 12O\ TS, HEWTE RS A 1Hz
ELT /A REWD SEDLNBELITHT2RIZT v
A DEHEE LIz, 100m Tl A B — RE{L DN
DTELR, N— LB TIE ) A AHRKRE TR
DERS TEENTE o T,

#ER

BL1I00mDOKE T E DR, T—HF A A, K
RKAE—NR, I0mZ DT v 7FH A LNEXETED
A — R&EERURLE, AR TETITIEART
DL I WA A LDOLEDERLE., HARTE
ML HFORTFHEORBICRBITL Ty 2 A LE X
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#1 WHEREE QR , KikZ7Z7 70 REE) , HHARTHEORARART (1IRT®) , A— —kkE
(BB I2BIT A B L10mD T > S 2 A I
¥ MEEA L A— = E T A100m AN FEh SR o7

HR X&4 BFL JEiE goal time max speed item 10 20 30 40 50 60 70 80 90 100
BF 09/30 R—/—fEL time(s) 1.98 3.06 4.00 4.91 579 6.67 755 843 932 10.23
Tyson Gay 14 10.23 19.39 et TR R TR T TR R
speed(m/s) 5.04 9.36 10.51 11.09 11.31 1139 1136 11.35 11.22 11.00
time(s) 199 3.05 402 495 586 677 7.69 861 9.55 10.51
FE EE; 14 10.51 11,00 e T AT T T R
speed(m/s) 5.02 945 10.32 10.76 10.96 11.00 10.92 10.79 10.64 10.46
08/25 3 time(s 190 294 388 478 565 652 739 828 919 10.14
BRREE w0 104 11se [Me(S) 190 294 388 478 565 652 739 828 919 10.14
speed(m/s) 5.25 9.62 10.65 11.13 1148 1156 11.46 1123 11.03 10.51
) time(s) 187 292 387 478 568 657 747 836 9.27 10.20
Naoki Tsukahara 0.1 10.20 1920 et SRR TR LT LR
speed(m’s) 5.34 951 1051 11.01 11.15 1120 1119 11.13 11.04 10.74
05/05 KBRGP time(s) 194 298 393 484 573 6.61 750 839 930 10.23

XiE EE +0.4 10.23 1134 e PR DA S I D T S S

speed(m/s) 5.16 9.54 10.58 10.98 11.24 11.34 1128 11.20 11.03 10.73

. time(s) 194 300 395 48 576 666 756 848 941 10.38
quE E;.lﬁx +04 1038 1116 .............................................................................................................................

speed(m/s) 5.14 949 1052 1093 11.13 11.16 11.10 10.91 10.69 10.32

time(s) 197 3.03 400 493 58 676 767 858 951 1045
i;]ﬁ EE +04 1045 1100 .............................................................................................................................

speed(m/s) 5.09 940 1032 10.70 10.89 10.98 11.00 10.95 10.84 10.61
020 MERE 22 1018 113 Nme(®) 191 295 390 480 569 656 745 834 925 10.18

speed(m/s) 524 9.58 10.58 11.05 11.30 11.38 11.33 11.20 10.98 10.77

time(s) 194 300 398 493 58 676 766 858 953 10.50
EE _% +22 1050 1103 .............................................................................................................................

speed(m’s) 5.17 941 10.15 10.56 10.87 11.03 11.02 10.88 10.62 10.26
xF 0826 wRMFE L . fmels) 211 334 445 552 65 764 870 076 1085 1198

speed(m’s) 4.74 815 9.00 930 946 947 944 939 923 882

05/05 KBrRGP time(s) 204 319 423 524 623 723 824 928 1034 11.44
WILLIAMS Lauryn +07 1144 1009 —mes) 208 208 ad  9ef  0nd el 0ah 920, 109t T

speed(m/s) 4.89 870 962 992 10.09 10.056 9.87 9.62 9.41 9.09

time(s) 214 332 439 542 644 745 847 951 1057 11.65
E% ‘éﬁ*; +07 1 165 987 .............................................................................................................................

speed(m/s) 4.67 849 932 970 9587 987 978 964 947 922

. time(s) 208 324 430 533 635 738 842 948 1056 11.66
15&] ;d’\%i +07 1 166 981 .............................................................................................................................

speed(m/s) 4.81 862 940 9.72 9.81 9.74  9.61 942 923 911

name round wind |go_a| time max speed item 10 20 30 40 50 60 70 80 90 100
. time(s) 192 299 395 488 579 6.69 758 849 941 1034
[ HE 3 -0. ) 2 RPN O SN EEE L SR RN S R S
FR ER R 03 1034 112 speedim/s) 521 936 10.37 1080 11.04 11.11 1112 1099 1091 10.77
ein sk times) . 191296392 483 574 664 755 847 941 1039
WIR BA R 03 1039 Tt speedim/s) 525 950 1043 1090 11.09 11.11 1099 10.81 10.63 10.22
B o _ time(s) .. 189 298 396 489 581 673 765 858 953 1050
+£5 BR R 03 1050 1091 speedim/s) 528 9.18 10.27 10.73 10.84 1091 1087 10.75 10.54 10.28
. time(s) 192 3.01 399 49 583 6.75 767 860 954 10.50
Ih 02 | 1080 1097 dmels) .09z 001 099 49l 9ee 009 L0 800 [ 9.9% [ TU.90
Mg Xz R 03 1050 1097 speedim/s) 520 9.21 10.22 1083 10.84 1097 1085 10.74 10.62 10.42
N . time(s) 194 303 399 491 583 675 767 861 956 1053
3 E3 3 -0. 1 ) 1 192 TR T SRR B Y R TR T T TR e
IER EX R-03 053 092 speed(m/s) 516 919 1042 1078 10.92 10.88 10.82 10.69 10.55 10.27

12
1 =SS e ——ma—
i*ﬁ
10
)
= 9 o IF[F EH R -031034s 11.12m/s 60m-70m
E o B[R T& R -0.310.39s 11.11m/s 50m—-60m
-+ A 8 E R -031050s 10.91m/s 50m-60m
Jos A NS 2 R -031050s 10.97m/s 50m-60m—
ﬁ% / viIEO EF iR -031053s 10.92m/s 40m-50m
17
14

0 10 20 30 40 50 60 70 80 90 100
FEBfE(m)

X1 HAEFHESF100mRBICEBWCHU LR TEO T v 72 4 A A — RE1L
KEFIZETS, TR, B, - H AL, Fy A REZNOHBIXEZ R LT,



name round wind lgo_al time max speed item 10 20 30 40 50 60 70 80 90 100
_ time(s) . 191294 386 473 9599 644 728 813 .898 985
Tyson Gay F10.143 05 983 1184 peedm/s) 525 971 1082 1142 1171 1180 1184 1179 1168 1156
. . _ time(s) 189 .293 386 475 9562 647 732 818 . 9.04 991
Derrick Atkins F10.137-0.5 991 178 peed(m/s) 528 965 1070 1124 1158 1173 1172 1169 1159 1151
time(s) 1.89..291 384 472 537 642 729 816 . 9.04 996
Asafa Powell F10.145 ~0.5 996 TIT - eedm/s) 530 972 1083 1139 1167 1177 1154 1150 1136 1085
. time(s) 1.98 303 397 488 575 661 747 833 ..920 1008
Churandy Martina F10.180 05| 1008 1183 peed(m/s) 505 954 1060 1109 1146 1158 11.63 1161 1157 1133
. _ time(s) 1.96..300 395 485 573 661 748 836 923 1014
Marlon Devonish F10.149 0.5 | 1014 AT peedm/s) 511 960 1053 1110 1134 1140 1147 1139 1145 11.01
12
%%;}; SRan=.
10 ® Tyson Gay FI10.143 -0.5 9.85s 11.84m/s 60m—70m™—]
) O Derrick Atkins F1 0.137 -0.5 9.91s 11.73m/s 50m-60m
E 9 A Asafa Powell F10.145 -0.5 9.96s 11.77m/s 50m—60m|
bl 4 Churandy Martina F1 0.180 —0.5 10.08s 11.63m/s 60m—70m
| g ¥ Marlon Devonish F1 0.149 -0.5 10.14s 11.47m/s 60m-70m
y /
~ /
1/
P!
5
0 10 20 30 40 50 60 70 80 90 100
EEBE(m)
B2 R FHES F100mRBSIC TR LR FDT v 74 A Lk A — RE(L
X XHPIC®ETL, TN FLRE) , KOGEERHE, EE, F—nv XA LA, Ry 7AE—FR, by 7R
v— FXHZR LTz
name round wind |go_a| time max speed item 10 20 30 40 50 60 70 80 90 100
o s time(s) 207 325 433 537 640 742 845 948 1053 1161
Bis BATF R 400 1161 979 eedim/s) 487 851 924 962 974 979 974 965 952 930
he s time(s) 199 314 420 524 626 730 835 942 1053 11.66
NI Hhoann 0 | 141ee 0 0 g7 enmENL N TR e e e e YT Y PR
LB D@ R +00 11.66 07T eedim/s) 502 869 945 965 977 963 950 940 898 885
e . . time(s) 208 328 435 540 644 749 854 962 1071 1182
= Jly Hoann 0 | 1199 0 gp 0 UYL R e N T RS L REE
fBF DHE R 400 11.82 96 peedim/s) 480 839 927 954 960 958 950 928 916 901
N time(s) . ..200 315 424 530 635 741 849 958 1070 11.83
AE EF R 400 1183 948 eedim/s) 500 869 921 944 048 942 930 912 892 888
s . time(s) 203 320 426 531 635 740 847 957 1069 1186
sy B o400 2 | 1188 2 org wmels) ...&M9 94U 44D 990l 090 LA0 eal 90l 1U09  11.00
Bl BB R +00 1186 999 eedim/s) 493 856 941 953 950 951 940 911 887 858
10
EﬂgéE%E?*~+ﬁ‘
$ \.
9 —%
s . \v
® 07/6/30 E#E BARF R +0.01161s 9.79m/s 50m-60m
~ 8 © 07/6/30 dL/E i R +0.011.66s 9.77m/s 40m-50m
N 4 07/6/30 {5 HFHE R +00 11.82s 9.60m/s 40m-50m
§ 7 A07/6/30 A EHF R +0.011.83s 9.48m/s 40m-50m
I v 07/6/30 0 E& iR +001186s 9.59m/s 40m—50m
I
X 6
5
4
0 10 20 30 40 50 60 70 80 90 100
FEBE(m)
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L.

HARTHEICBIT AL 7100mD T v I X2 A LE A — R
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k7 AE— R,

by A — FEH %R



name round wind lgoal time max speed item 10

Veronica Campbell F1 0.167 - 11.01 1061 time(s) . .202 314 414 511 607 701 797 896 996 1101
02 : O speed(m/s) 496 890 996 1032 1047 10.61 1044 1009 996 957
- time(s) . ....202 313 413 510 607 703 800 898 999 1101
Lauryn Williams F10.145-0.2 | 1101 1040 peedim/s) 496 897 995 1031 1040 1037 1034 1015 995  9.78
. time(s) . 1.97..310 411 . .5.10 607 704 802 900 1001 1105
Kim Gevaert F10.143 02 1105 1033 peedim/s) 506 892 983 1041 1029 1033 1027 1012 994  9.62
. time(s) . .200 312 415 512 608 704 801 900 1002 11.05
Torri Edwards F10.141 ~0.2 1105 1043 peedim/s) 500 892 975 1025 1043 1042 1034 1007 984  9.68
- time(s) 202 314 416 513 609 705 802 902 1003 11.08
Christine Arron F10.164-0.2 | 11.08 1042 eedim/s) 494 893 985 1029 1042 1040 1028 1005  9.86  9.56
11
ﬁé*
10 .
~
9 |
% ® Veronica Campbell F1 0.167 -0.2 11.01s 10.61m/s 50m-60m
~ O Lauryn Williams FI1 0.145 -0.2 11.01s 10.40m/s 40m-50m
é 8 A Kim Gevaert FI1 0.143 -0.2 11.05s 10.33m/s 50m—-60m
i’z A Torri Edwards F1 0.141 —=0.2 11.05s 10.43m/s 40m-50m
I 7 v Christine Arron F1 0.164 —0.2 11.08s 10.42m/s 40m-50m
Ay
X
6
5—/

4

0 10 20 30 40

50
EEEfE(m)

60 70 80 90 100

X4 HRBFHEICBITALF100mDT v T XA LE A — R

XM FA, T U CR, BOSKRE, BUH, F—n XA L,

L.

DRANFA L (BEESE) TholzHBFHIEFO
SHAME AR L2, BF110m— BT D Ef75
DA — R Z K5I R LTz,

T2, LFD100mN— RAZBWTiE EAi44 o
A — R ZK6IZ/R LTz, BF110mHIZEIT 5
bolblWH A AL KRZZ 7Y TOLuk
FOBIMTH o2, HRAE— FNIFI4-55HDOKX
M9.22m/sTh o7z, ZDEED2EMEBFRTF
C3ENERTFOR KA L — F8.82m/s & fb% L
0.43m/sDZENF LIz, FFIZ, LiuiE T A AERTF
DO, 1HH E2H5H DA E— K T1E8.66m/s Tl
0.1lm/sIEEDZETH LN, TDk, 2HEUEZ LXK
MDA — RENABEETHY, 455HDRA
B — R T RfE (9.22m/s) 1ZEEL TUM-.

ZAD100mHTIE, Ho& b WV HF A AiEHkH
FLADTRYWIANSKAEFD12.83BTH VY, KA
E— NiI3HEHE 46 H EOXRICA B I728.62m/s
Thol-. HANEFTIE, RRKESTOMHETD
13.02%0, 515 H 65 HDXMD8.52m/s T - 7-.
Bl bz, N— FAFEHRTIXIZIF6EH £ TliHk
AL —RIZEEL, ZREON—RFLEZEXTHrD
A B — RMEIIT D EFD.

My 7AE—FR, by 72— FXEZR

K7i21%, BD100mD Z Xy 7 GHlT — v b
HHLEZLV—AHFORKALE— K, 30mi@iE 4~ A
L, BIOAE—=R#EEET—LZ A LEDH
BAERLE. 22 TORRKAE—RIE, 10mZ &
T T HALPERDTZI0mMXE D A B — KD K
BTHDH. £, A— FERRIL, HKKAE—
RIZ#k42%90m2 6 T —/L £ TORMIZHIT D A
E— RO T LIEEEZBETAHATZLDOTHS. BT
M, t&EW, £7, RIRTOMFERFHEIZBIT
5T — X %070saka, 042>507F TIZHAEN TR
BEINTEBRSSCH R ERFHEEDO RS TIEL
72T —H2%]JPNE L=, Z OB+ Tr39.95
510918 F TO10141, Z 1 Tix11.05800 6
1289 £ TO1066 TH 5. Zodizix, BFTi
Gatlin (9.95F)) <°#& ¥ CldFelix (11.0580) 72D
AARENTITOIIZ KE TOMINEFOT — 2 NG
FHTW5.

BRRAE—RET— X A NIKEEHIRERIZH
v, EOTN—T7THHEHINCH E R HBEBER AT
Doz, Tbb, RRAE—RFREm0IEET—
NEA LN EEZRLTWS, KT NV—T Tk
D EIFEE D X & 72 D £ M-070saka’3-0.612, M-



K2 RRARE (TEASR DY A L LR
F110m~— Kb, Ze1100m~— RLD1EH 225105 H O i 4 A A

K77 70 (Rfp) , A—"—kEL B 2855

MR KEf EFH JRiE goal time max speed item 1 2 3 4 5 6 7 8 9 10 goal
09/30 A—/\—pELE ti 248 353 458 5.63 6.68 7.76 8.86 9.95 1106 1214 1383
5F SoRE e 16 1383 g4 Gme(s) . .. 248 353 458 563 668 776 886 995 1106 1214 1383
speed(m/s) 554 863 874 8.74 8.69 8.42 8.29 8.46 8.17 8.51 8.29
time(s) 231 337 442 5.48 6.56 7.65 8.79 9.93 11.09 1223 1408
Moore 16 1408 g7q Gmels) 231 837 442 548 656 765 879 993 1109 1223 1408
speed(m/s) 593 861 8.73 8.60 8.49 8.38 8.04 8.03 7.87 8.03 7.56
05/05 KRG . time(s) 243 349 451 550 6.50 7.50 8.51 9.53 1055 1158 13.14
LIU Xiang w08 1314 ggp Gme(s) 243 349 451 580 650 750 851 953 1055 1158 1314
speed(m/s) 564 866 898 9.15 9.22 9.11 9.06 8.99 8.90 8.90 8.98
ti 240 348 452 5.56 6.62 7.68 8.74 9.82 1090 1199 13.59
S 8 w08 1359 76 GUme(s) . .240 348 452 556 662 768 874 982 1090 11.99 1359
speedim/s) 572 849 8.76 8.75 8.68 8.63 8.59 8.50 8.46 8.40 8.74
ti 243 351 455 5.58 6.62 7.66 8.71 9.78 1087 1196 13.60
N EA 108 1360  ggp Ume(s) . 243 351 485 558 662 766 871 978 1087 11.98 1360
speed(m/s) 564 850 880 8.82 8.82 8.78 8.70 8.53 8.39 8.38 8.55
04/29 #HERS ti 242 350 455 559 6.64 7.69 8.75 9.82 1090 1201 13.64
BEEZ Wi T w00 1364 g7y Gme(s) .. 242 350 455 589 664 769 875 982 1080 1201 1364
speed(m/s) 566 849 873 8.77 8.72 8.65 8.61 8.59 8.42 8.26 8.60
ti 242 349 454 5.59 6.65 7.1 8.78 9.87 1098 1210 13.73
B 5 w00 1373 g7a Gme() 242 349 454 559 665 771 878 987 1098 1210 1373
speed(m/s) 567 851 8.70 8.74 8.64 8.60 8.57 8.38 8.21 8.13 8.62
- time(s) 240 349 455 5.60 6.65 7.70 8.76 9.83 1090 11.99 13.60
EEETEF ﬁ +26 1360 873 ...............................................................................................................................
speed(m/s) 571 839 864 8.71 8.72 8.67 8.65 8.55 8.49 8.39 8.73
ZF 09/30 R—/8—fELE time(s) 249 358 464 5.69 6.73 7.76 8.79 9.84 1090 11.97 13.27
Melellan FI 08 1327 o5 Gme(s) 249 358 484 589 673 776 879 984 1080 1197 1327
speed(m/s) 522 7.82 7.99 8.10 8.17 8.25 8.25 8.16 8.02 7.92 8.08
ti 257 365 471 5.75 6.77 7.81 8.85 9.93 11.00 1211 1348
ME AET 08 1348 g3 Gme(s) . ..257 365 4TI 575 877 781885 983 1100 1211 1348
speed(m/s) 506 7.85 8.05 8.16 8.34 8.21 8.10 7.91 7.95 7.64 7.66
05/05 KFRG . time(s) 248 355 458 5.58 6.58 7.58 8.58 9.59 10.62 1165 1290
GARRUTHERS Danielle 400 1290 g5y mels) . 248 355 458 588 658 758 858 989 1062 1165 1290
speed(m/s) 525 7.95 827 8.44 8.53 8.49 8.51 8.39 8.31 8.25 8.37
. time(s) 252 357 459 559 6.59 7.60 8.60 9.62 10.64 1168 1293
TRYWIANSKA Aurelia w00 1293 gqp Gme(s) ... .252 857 489 589 659 760 860 962 1064 1168 1293
speed(m/s) 516 807 8.38 8.48 8.46 8.45 8.48 8.38 8.31 8.19 8.38
ti 250 357 462 5.68 6.73 7.79 8.87 9.95 11.04 1215 13.50
B HE w00 1350  gog Ume(s) . 250 357 462 568 673 779 887 995 1104 1215 1350
speed(m/s) 519 7.94 8.09 8.08 8.08 8.00 7.90 7.85 7.76 7.70 777
04/29 AT . time(s) 247 351 452 551 6.49 7.48 8.48 9.49 1053 1157 1283
TRYWIANSKA Aurelia 4 1283 oy Umele) ... 247 3581 452 851 649 748 848 949 1083 1187 1283
speed(m/s) 527 813 845 8.62 8.61 8.58 8.52 8.39 8.21 8.15 8.34
HE RET 4 1302 a5p  me(s) .. 253 359 462 562 662 762 862 964 1068 1174 1302
! ) ) ) speedim/s) 515 800 827 844 851 852 846 835 815 804 822
95 9
’.—*_.
9 o dl Ban —— = 85 2
1 a P
85 v = #//f_ 8 ——
. d L s !//' s S N
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6
l 55 ‘
5.5—= 5
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start 137 229 320 41.1 503 594 686 77.7 868 960  goal EERHE(m)
B
EE R (m)
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hy 72— REZOHBEKXBEZRLT-.



13 1
A | ®  M-070saka
\éﬁ{ W-JPN
125 n=106 r=—0.974 p<0.0001 O M-JPN 1
o Y =-1.043 X +21.85 _
12 ¥ A \W-070saka |
)
3 A W-JPN
115
R M-JPN
W-070saka n=101 r=-0.959 p<0.0001
= 1 n=71 r=-0.962 p<0.0001 Y =-0.7244 X +18.44
=| Y = -0.8694 X +20.11
1
105
10 M-070saka
n=63 r=-0.933 p<0.0001 °
Y =-06119 X +17.17
95 |
8.5 9 95 10 105 11 115 12
= o n
BmAAE— F(m/s)
W-JPN
13 -N=106 r=0.809 p<0.0001 '3 .
Y=2776X 018 R 5 L | 2 WedPN
4 al A n= 106 r=0.143 NS
125 _W_ 070saka 125
n=71 r=0.827 p<0.0001
Y =2.355 X +1.36 X
12 ' 12
) I W-070saka
3 3 n=71 r=—0.256 p<0.05
\4_ 115 \4_ 115 Y= -002451 X +11.46
e e P
I_A\ 1 Tﬂ 11 A
: M-JPN .
m 105 n=101 r=0.663 p<0.0001 LI 5 M-JPN
y Y =2352X +1.11 - n=101 r=0.413 p<0.0001
| | | | Y =0.04436 X +10.22
10 M-070Osaka 10 !
n=63 r=0.555 p<0.0001 M-070Osaka
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T (ZEN, 10014 £ 108020) (2T DA X —
NEME & R EENE (60mfhir) %, BlEM KL
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BEA K4 BEm) | MEE (k) [BIERDHEGE)
FE1EHRAEL T4 1.83 73 9.85
(XBR, 2007) A/RIT)L 1.90 88 9.96

BHEEAR 1.79 75 10.14

BEES 1.80 75 10.20

FE3mEHREE L CILAR 1.88 80 9.86
(B, 1991) L/\LJL 1.80 82 9.88
B EEEEN (1994) |HEIE 1.68 65 10.47
AR 1.83 77 10.61

T 1.74 65 10.55

FBR2ETOTRE TUA—)L 1.80 75 10.18
(L8, 1994) HEY 1.78 90 10.29
BIM FEEN197)  [FIo 1.78 65 10.38
HEIE 1.69 65 10.41

FE=R 1.80 63 10.53
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T.54 4.20 5.21 6.29 6.80 7.46 8.05 11.81
A/ I)L| 426 5.22 6.29 6.89 7.68 8.08 11.88
HREEAR 417 5.06 6.04 6.70 7.31 7.86 11.50
RIRESE 3.92 5.14 5.98 6.79 7.41 7.99 11.30
CILAR 4.28 5.10 5.96 6.52 11.82
L/\LJL 4.30 5.50 6.24 6.74 11.77
H HiE 3.70 4.81 5.69 6.54 11.10
KARES 5.16 6.07 6.85 10.75
TG ! 3.66 493 5.67 6.48 10.90
<URA—)L|  4.09 5.12 6.12 6.87 11.09
HEY 3.94 5.23 6.05 6.89 11.16
FIv 3.86 493 5.84 6.62 10.94
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K4 1458 238 3%H 438 538 658 | hREEE
T4 0.54 1.25 1.28 1.50 1.52 1.64 243
A/ T)L| 073 1.07 1.29 1.35 1.64 1.63 246
HEEA 0.49 1.10 1.18 1.39 1.46 1.61 243
BEEE 0.56 1.09 1.31 1.34 1.55 1.53 2.26
CILAR 0.72 1.21 1.34 1.53 253
L/SLJL 0.64 1.32 1.42 1.56 2.59
H FiE 0.55 1.05 1.24 1.39 2.31
N 1.19 1.37 1.54 2.31
TRt 0.47 1.05 1.16 1.36 222
YUA—I)L| 045 1.14 1.33 1.49 246
HEY 0.78 1.12 1.35 1.46 2.31
FIv 0.39 0.95 1.13 1.29 217
H FiE 0.56 1.11 1.25 1.34 2.21
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K4 1458 248 3% H 4348 5458 658 |PREEE K4 1458 248 3% H 438 5348 658 |HMEEE
T4 54601 | 599.99 | 59033 | 726.23 | 79549 | 65846 | 774.52 T4 597.21 | 44596 | 47889 | 469.25 | 52893 | 26148 | -47.21
A/SHI)L| 61650 | 74073 | 658.99 | 66052 | 65581 | 706.70 | 693.50 A/SHI)L| 58681 | 51022 | 469.11 | 517.48 | 400.18 | 33492 | -68.14
BREEA | 51944 | 59054 | 67851 | 627.86 | 79575 | 689.15 | 662.32 BAEEA | 53263 | 47526 | 557.62 | 39373 | 497.94 | 28524 | -24.20
FEEE | 50903 | 66856 | 60354 | 698.35 | 65278 | 711.88 | 674.12 IFREE | 49342 | 43298 | 40473 | 38340 | 27863 | 29922 | 33.92
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MERZ (1991, HED) 2, EARTITONIZW D0
DRE (HEEZ 7 070 RIRKE, A—/S—fE L,
AARETFHE, HXRFRESRELED) KT 5
R T2 50/ NE AR F204, BARMRELAR
IVDFET8L, KFH FIRF264 DRISAL DT — X
(FHED ; 1994 FICT — X N2 T- RFEFKEEL
EAEIHT LTeT — 4 & W CARIETE B O R
i) & A Al OBRF ORI AT~ T

F1. HTREGRE OB IRIIFFHE & Fodk

EE =23 RE  RXMEEH L—REHE HHL—R -5
(m) (kg) (sec) (sec)
T54 USA 1.83 73.0 9.84 9.85 RE AREE
AT JAM 1.90 88.0 9.74 9.96 R HRIEBREIFE, AKK3ML
BRER JPN 1.79 75.0 10.02 10.14 1RFE COTEAREFHE2L
BRES JPN 1.80 75.0 10.23 10.20 1RFE COIBREFHEIN




3. BifEotromEE

1) HEEE, ANTAR, EvTF

B 1L RE DO, A ST A N
HIREI D TV 2 & YR O FEHIIHI 00 TTUSE & T O /KR
Bt L, THENIYA 70 (i 524) DYy

HE k7=, By FITEEREE A NT A RTHRL
THEH L.

2) v 7 HoBEhE
OFEHUERRE - B0 R

Bathds L OB O BRI 0 JNZE & RO & Dk
SERREE O e A TEEIED B3R D, ERERIZON

T, R EOME (FEHL) 2oV THHEH
L7z (K1) .

@ T DA K A4
F o 7 MO, KBk L OVeE (R

JE) O Fe K Ad R % A2 A5 I D SR 7> 5 3R 6D
7=

M. #HREER

WS L OVH A — itk
74/737%? o LT,
1. WAEHE, AFNIA4F, EvF
O &R E
YT (60mAtiT) TORAERE X, 7 A ETF
1311.85m/s T/ Z/LIERFH311.88m/s TH D 1T &
I EBENR o T, HARERFETIE, BIFEEERN
11.56m/s, BHFEIRFEMN11.30m/sTh Y, HFR—iE
TFICHAREN -2, ZRHORFICHONT, HIE
(2008) FAHX— b H v a (RAX—FhB64H
FT) IZOWVTHLTWDR, 3HAZHR T
TOSBKIZB TR VRERTF A RFEE2 DM
W EREl>TWEEAE LTS, L, b EL

DFAETED A

X, FARFIXZ oM TIEE L REEARE I
FELTWWRENSTZ), HD VTN T LETN L —
ARIRIZ K E S JGE L= AlREME 2 /R LT 5.
@QARNTA REEYT

BI3IZRT K Hie, FHREmTIZA NI A R
VR AR EE N i %ﬁ FEREL DM H D
(r= 0.845, p< 0.001) . AEIDOEF TILHEFRTF
DA KT A RHR2.23mEIEFIT/NS <, o3iEF
132.40m7 52.42m EIZIER U TH - 7120, FEH
THD EHFEERFNRRBRE L, Ny LEFTE
FORT LA UBREO/NSVMEEZ /R LT (£2) .
R e TIE, By T HEAEEE & ORI
HEZREOHBEBBRNED LN TWD (r= 0.296,
p< 0.05 ; [K2) . AHEOBRFCIIERREN KD &
WE Y FEZRLTORA T A RIZEEDME DS A
TEOHERE IR L TN SVWMETH -T2 &
Mo, EvTFNELETLEY ThHoTEVZD. —
7, FFERFOR T4 RBRFABLORNY =)L
FLIFIER U Th o722 D0b b3 AEH DMK
MoT=DIX, EvTFNEroZ EICERLTE
v, HFRFEOEDIFANTIA FEEL LTS E
W25, BEEFICE LTI, REEREICH L TA
N7 A FH32.23m & FEFIT/NE VWD, By FIdsH85
/BEBZHEVMEEZRLTEBY, By FITEKFEL
AEVTHDLENZS.

2. ¥ v 7 HoOBEME

1) HEHFRRE - B EE

PEHUEERE I XA [ OB FRINC R E IEWIE A B AR
2otz (0.29-0.33m) . HRICKT HMAME (HE
b)) CTHB LN T VERT AR 3ETIT18%AIE
DIETH T, bHEREN- o/ T =)Lk
F (1.90m) 1%15.39% &/hShro7- (FR3) . HiEHh

T IBE L =D TS A BT THH-7Z. 2D L PEBE SR F230.58m Tk b K& o 72208, fhod
> > @ BHhED
FEIEREE BEHOEDEE

K OBRRE SUBEH DB RO SR E D&M RE O KT g

X 1. SRR L OB PERE D E 3%



T.54

(USA)
9.85 sec.
ATV
(JAM)
9.96 sec.
BRER
(JPN)
10.14 sec.
ﬁ,gl_gﬁ :" K N aas R K
(JPN) S AN N iy
10.20 sec. < AN I AL
X2, B L VH AR B FOEENEDORAT 4 v I T F ¥ —
ARZ4EK (m) EwF (step/s)
3.0 6.0
OT. 54
2% J/E(g;» r=0.845 p < 0.001 r=0296 p <005
O RANE 55|
25 | °
o 0000
o] (o]
5| Toe. 0 © o
20} °
[o]
40 | °
15 : : : ' 35 : : ' :
8 9 10 11 12 8 9 10 1 12
HEEZEE (m/s)
K3, HEHELE AN TA RBIOY v T ORR
JIEFHL0.55mATZ CThHhoT-. R THHFET ROEENME A BIZ2 3 5.
2332.50% & b R&E <, MDEFITHI29%FRE T (DR B

BHolz. WM EFE (2004) 1TRFO—KETFZH
DICFEBEDORIEZ LTV D0, FREIC X 28R
HEIX187524%, HEHIEEREIS282534% TH Y, 4
[IOETF L IFRERBWVITR O oT2.

2) TR BAE A KA
BEEEICE L2 REETIE, Sy Z7#ogik
FLORTERE L, Sy 7 8arEicpeE L, ik
PICFE CHEETIET D 2 2VIEL WD (18
H &g, 2004) . LAFC, ZOBALED T

IR TR Tl R R L 3R AE L L AR

2. WAERE, AFIAF, ¥vF, AFTAF

DHE
KERE AMSAF EvF ARSAK
(m/s) (m/step)  (step/s) SRt
T54 11.85 242 490 1.32
A/SY9T)L 1188 2.40 4.96 1.26
HREA 11.56 2.42 478 1.35
BEEE 1130 223 5.06 1.24




3. MR & R R

3t PR B EMER S R Bt 3th PR B Bt PERE B R L
(m) (%) (m) (%)
T4 0.36 19.89 0.50 27.31
AN I)L 0.29 15.39 0.55 29.20
BREA 0.31 17.20 0.58 32.50
FERESE 0.33 18.40 0.54 29.93
F4. X v 7 RO BEE e K R E
BREAE R R R IREAE R R E R A R
(deg/s) (deg/s) (deg/s)
T4 77452 -47.21 664.04
AT 693.50 -68.14 743.70
BiEE A 662.32 -24.20 739.40
FEEE 674.12 33.92 831.12
XYAFRIZBEEE

% RASTR A HRERE (deg/s) BRES B R K B IERE (deg/s) REHRKHBEE (deg/s)
1200 800 1600
o151 _
OArHIL || r=0284 p<005 | goot r=-0407 p <001 | 4901
1000} B HRE#R
O FRE# 12001
400 o
° o o < o ©° o 1000}  °
8oor °o @ 200} 0 °% o o 0% ‘e 00¢
o ° °§) 00 986 0% )
o, o ] © ) ® ° 800f 00 o o
S o ©° 0 ° °0 g o0 g ©°
600 | ® ° o5 0o 8 ° 0° goot 00 &
°o o® o © o o o, %,
~200 400} o
400 |
I 2001
200 : — -600 : y ' : ] -
8 9 10 11 12 9 10 11 12 8 9 10 11 12

HEFEEE (m/s)
X4. v 7 W) D AR & T RS i R A R E  BA4%

7R IEOFHBIRR RSO bz (r= 0.284, p< 0.05
(14) . AEIORFTITEHINREmERLY, A
BRELEANATTVEFDIZ ) D HRBFITHEITOR
Enolm (FR4) .

O]

X v 7 WORBBEEAREIL, —RIIZIEFTy s
e o mm) (ZEioEa R L, il
<F vy 7kt ndE/mE) I MEOEIZEY
Bbsn (Xb;, REKREBOFARTFH) . L
T, EHRER TTIERKATRT L DT, BB

R TR E E AR AOHBEBERICH D (=
-0.407, p< 0.01) .

AEIDERTIZOWTF v 7 #o0 EBIETHE D2 1L
NRE—V BRI LA, BEETFDN LiLo—ik
B/ R — T b o T2, FFRTFILF v 7
JR il Leid 223, ZoJRMnEEIXF v 7 HoH T
— BT (ZEEelied) L%, INERmCH
Ol LR S B L Tz, A @F L oL
BRIIR AR = 2R LTz, T72bb, v
7 8 I3 m HE EE AN IE —E e L AN 5 /8



i

it

400

200 |-

FEETH
(5C8%:10.75%)

BREAET AIEE (deg/s)

-200

-400 L L

0 0.02 0.04

0.06 0.08 0.10

BRI (sec.)
X5. v 7 #HICH T 2RI O AEEE D

A—rThs. mHEEZE (2003) %, Arttizos
REEOE—Y R « U — VBRI HFRIRD /N —
VEER LTS, O ORERIE, EFEO—ik
FIF v 7B LICRBEf 2 MEIE RN E VD K
v, LLARMEE TN L ek JEMEEZIT-
TWHZ EERLTWS. i (1998) 1F2v>TD
HIFIRFOX v ZEELHE L T0523, SR
FORT L IZIZREDONRF — ThoTz. OF0, 4
[l OB T & 0 R — s T DV B ES
A—rTHFRoyZ LTWEENZ 5,

(% HAZB T 2B AHEEIC OV TIE, Fv
7 W% AR 2 R L TV AT ORcR
BERAG, X7 P mahslE 2 RBE L VD
AlE, v 7 WERE100%E LEEBE 0N
75% D¢ R OfE % N T2)

OV

SRR ZRAE A T, RORMREEITIIS D& AR
&<, RAERE L AERMABEERITEED b o
7= (X4) . ABEORFCTIHEFIRTOMEI &>
7oB3, 2 RS O R B 13 AR D T L E R
WEEBZDHLOTIIRNWT ENER I,

SE Xk

g = FBEEEA - E)IF0R - NEEE— - ZREIE
R - hARE—Z (1994) HHR—EATY & —D
Beffiodr. B ARk EEiHE R LA S A 4 A D
=7 AWFFEEEE SR BB OB

NR—=ZAR—)L « = H 4t B, pp3l—49.
BUEZK (2008) —iERHERFOA Y — & v
¥ a OEESHT. RIRIEERFRKFBUE L5
EHEYR - (1 T (2004) HERAEE &R
O L RE L D KVHBE DGR - Ik : HEHC K 5
R Z DT 2 & CREmEEREITHOOLND

. IRBEEFSEL ¢ 29— 34.

' (1998) AR (IHEELH) HUEEeF oiisk
B IO RET +— 208 L, BLOHRER
BEORET +— LOFHE. NAF AT =7 AW
782 : 116 —124.

BHER - HIER (2003) ElfA > Z—rnoA « N
AF A= ALAR—FBT100m.  HAREEE R
FEESNA A A =7 APHE @~ T
VILA Rt e T o= - XA = A b
BlRiA 7= ADPDFESEY2=T by TR
U—hOHEH., N—RAR—)L =TT 4L K
I, 28—31.



18 SNy S P i

Bm oY

AR DY)
1) AARE s peE RS
4) ENEAR—Y R Z—

1. B®

20074EICAT T, B 11RITAAF TR R i b
TFHERBRKZ (LLFWCKBRE %) OB 1-400mi
WL — A OEAE— ROZEE, 199141217
i, BE3EINAAFH S FEitoR FHEFR RS (B
T, WCHIRET D) OFF400mERE L —AH D

EAE— RO Z o L, AFICk T 551
400mAEBEL DO L ~)La Iz m s &R O —o &
L7720,
2. Hik

2. 1. MBEF (KD

WCH I, I (44F57) OA.XT 4
7 v —(USA) , 24f (44%62) OR.7 T v
7 (UK), 3{f (44F63) ®» D.=/ XL v b

(USA) OF —Z Z MW=, WCKIRIX, 17
(43F45) ®J.WARINER(USA) , 27 (438
96) MOL.MERRITT(USA) , 37 (44%32) @
A.TAYLOR(USA) & /3Tt & & Lz,

2. 2. KEPHEAEY— FORDTT

WC KD L — A A E— K, Overlay 52U THOMT
L7z. Overlay U & 0d, X5 E T 5400mAE L — A
DOVTRMAG &, e EHICHRE L 72400m— KL D
etpZ, V7 hUTT ETARERSERND,
Kon— FANLE (K1) ZEFDEIET 2L %5
B2 hETHD (FFH B, 2007b) . £ LT, WC
KDL —AAE— ROT—X L, Hi#ES (1994)
DHRELTCWDT—H 2R\, 728, WCHEOD
F— 2 T100mBOFELH A — R ThHHI=H, WmE
R TE A L 91T, Overlay i 2 THOAT X 417235m

VEE%D”
W& 7‘@
2) R AR —Y ERSEYE o H—
5) AvEiE B R T

B LB R E

(Bf) BARMELBREESR
A% 72-76, 2008

Bulletin of Studies
in Athletics of JAAF

Vol.4,72-76,2008

BT D HF 400m EFHLD L—A/NNZ— DT

%% 7 S
RA] 77380 B LD
3) ZEREF

6) NERHE K 7) BPKRF

7 (72720, AX— F)51345mX[H, 360mith s
NHT—/)LETIFAMXE TH D) DB F A LD
5,100m, 200m, 300mOiEiE & A L% Z O % Fk
T2 DEIRMN LR LRD D Z & T, 100mfE:D X
PR — RE2HEH L7z (FFE 5, 2007b) .

2. 3. L—ANHE—2 DN T
L—2AXF— 0%, 400mED Y EA T — RIC
X REPE A v — ROEIGDEL TR L. &
HIETF (2005 A — 3—[E | ¢ 455047) , HREEERT
(2006 A — S—[ I : 458077) , 1HEET (2007K
PGP : 45%091) L HAAR R v 7L ~UL344 0D L— AR
A= IEPLTWD Z ERHEIN TS (Ff
M, 2007a) . Ko TAMETIE, EITHI7E (EH
5, 2006 ; HiH 5, 2007be ; #FH, 2007a) 75
BUEIRET 23407 — 2 XM Z L I2MEFEE L
7%, BRN Yy 7EFOL—ANRZ—1 L LT
FLTHR RNy LD L —2RF —
BARRMy 7®F, m¥EF (WCHKETNL : 458
39) EEbh L7,

3. MREBE

3.1 RN TLLDL—RANRHE—

X212, Overlay 522 K> THH L7=WC Kk
BT 5B F400mlL — 2D EAE— RELERL
7=, EOSMHERZCIC100mEOEEEA L — R
ICHAE L7=b D &, WCHED100mg: D P A v —
R (BIEED, 1994) K2R LT

P L — R B34 OFERDOFEEME L, WCK
P (43.91%0.44sec) DIEH NMWCHE (44.61+
0.03sec) ZHATOTHHN-T- (FK2) . 1ZL®D
D100mX B WT, WCKRD A E— K (9.24



#£1 *tgeT
& X&4 B = B #h EH L—RBA L

ART445 JL—(USA) 44§57
s e 7% (UK) 44F062

19914 SESEIAAFH R bR = R
991 BFERRRR WO D.T/\Lwh (USA) 447563
=% #(EBAKAC) 45863
. J.WARINER(USA) 43F045
20074 %”gggp%ﬁgémﬁ WCKABR L.MERRITT(USA) 43F196
A.TAYLOR(USA) 44F)32

@f 255m

325mith 5

360mith 25

115mith &

45mith i

X1 400m~N— R/LZ2 ELUE L U imdaiiE & X E O EFR

+0.08m/sec) 1%, WCHI (8.95%+0.14m/sec) T
B T0.29 (m/sec) <, £D%, 100-200m[x
M &200-300mX BV TIE, WL —A L HITIFE
HEILEEAE—RL_LTL—RZEELTWY
5. L— A#AE300-400m X IZ BV T, WCK
PX (8.2240.20m/sec) DIEH BWCH K (8.07*
0.09m/sec) ZHXT0.15 (m/sec) WAL — K
TL—R2&HEHL L 2TWVWD., ZOfRENS, W
L—ADHX A LFEE, L—AFE (AX—K-100
m ) L& (300-400m) DAL — REIZELDHHOD
ThH-oT-.

L—ANRH =2 B D7D RO = [400m

KA Y — NI 58 XEPESEAE— ROk
F] #RIEEIR L., MAMOIELSXHEE
LN BHTHL &, WCKRDIEO Y, X LHD
100m%Z & FELS ELMHMICH T LI ICAZIT L
ns (WCKBK : 101.4% +0.8, WCHI : 99.8% +
1.6) . L2xL7endt, sE5M (Ra - BaH, L —
AR, T4 VDL —ERE) LD L—2R
B = ~DEBEEHD L, BlDEMETOL—
AR BT, WL — I L — A K2 L
T, Z2LUVWSE = DEVWRDH D EITEVNTL,
i L— AN Z— (WCKPK : 101.4%*=0.8—108.5%
+1.9—101.7%+0.5—90.2%+1.3, WCH AT : 99.8% =+

2. WCKPR EWCHIE FAL34 TR 5400mE L — AP ORBEPEL £ AL — K

BAL(F)  S-100m(m/sec) 100-200m(m/sec) 200-300m(m/sec) 300-400m (m/sec)
WCKBR 14z J.WARINER 4345 9.26 9.84 9.40 8.44
WC KPR 2% L.MERRITT 43.96 9.30 9.84 9.26 8.17
WC KB 34iL A.TAYLOR 44.32 9.15 9.98 9.13 8.05
WCKIRFEH+IELFE 4391044  9.24+0.08 9.89+0.08 9.26+0.14 8.22+0.20
WCER11{i ARTAT )L— 4457 8.81 9.96 9.23 8.10
WCER IR 24 RISvY 4462 9.09 9.85 9.17 7.96
WCEHR R 3{i D.T/ALwhk 4463 8.94 9.67 9.25 8.14
WCEHR Y +IZERE 44611003 8.95+0.14 9.83+0.15 9.21+0.04 8.07+0.09

HWCHIRT—2(Bi#ED, 1994)



11.0 —— 1 WARINER Jeremy 43.45 USA
O =—2 MERRITT LaShawn 43.96 USA
10,0 X 3 TAYLOR Angelo 44.32 USA
g 9.0 [
S
£
ne]
o
a 80 [ \
70
6_0 1 1 1 1 1 1 1 1 1 1 J
Start— 45— 80- 115- 150- 185- 220- 255- 290- 325- 360m-
45m 80m 115m 150m 185m 220m 255m 290m 325m 360m Goal
Zone

X2 Overlay H=IZ & = THHr SNTWCKIKIZIS T DB F400m L — R DEA B — R4

1.6—109.6+1.6—102.840.5—90.0%+1.0) 1XITIF
FRLLTHY, 100mfED XEEENGH L &, A
Z— b IT—LET, MELHEDLELHDZHR
Fy F LD — ARG — 2 b B3 2 LR TX
HIEAI.

3. 2. HRNY TRFOL —ANK—
FKITBEX3IL, AR~y 7L~ (WCKIR &

WCHIKD L— R ZEFE LI=bD) EAARR Y
TERT, TLTEHRRTFOL—ANRY — %L

L7Z2bDOTHD. 1ZLHDO100mX 2BV T,
SEHNCIEEN < (R~ > 77 100.6%+=1.5, H
Ay 7HETF 0 100.6%+0.7, EE®ET : 100.3%)
IFIF400mEH A E— R L)L TCZ DX EEST
W7o, IRD100—200m X [ Cik, 3FMICRE 7nzs
DAL=, @IFET (112.4%) 1%, HR N> 7L
UL (109.1%+1.7) £V $3.3%mWHETZOX
MaEoTWnDA, WZHADL Yy 7ETF (106.2%
+0.3) 1%, 2.9%KN A — R THE-> TV, 200—
300mX BV TIE, 3EHEMICKRERENHL LR

73, 400m PR A B — RiZkld 2 KEPEH A B— RO

< EEX:WCKIREWCERR >

K& B EFH S-100m (%) 100-200m (%) 200-300m (%) 300-400m (%)
WCKIR 11z JWARINER(43%)45) 100.5 106.9 102.1 91.7
WCKFR241 LMERRITT (435096) 102.2 108.2 101.7 89.8
WC KR 3/ A TAYLOR(44F032) 101.4 110.6 101.2 89.2

WC KPR F 13 +SD 101.4%0.8 108.5%+1.9 101.7+0.5 90.2+1.3
WCERR 1L ART4Y JL—(44F)57) 98.2 111.0 102.8 90.3
WCE R 24 R.T 5% (447062) 101.4 109.9 102.2 88.8
WCEE 341 D.T/\Lwh (44F063) 99.7 107.9 103.2 90.8

WCERRF#H+SD 99.8+1.6 109.6+1.6 102.8+0.5 90.0+1.0

XWCEHRT—H(GAED, 1994)

<TEH#HAMNTILAL, BAMNTEF BFEFOLE>

A& (T—4mT) EFH S-100m (%) 100-200m (%) 200-300m (%) 300-400m (%)

20052 —/\—E E (}2HE 5, 2006) £ HEF(455047) 100.3 106.3 101.4 92.9
2006 R —/\—[EE (FFHES, 2007bc)  YEEEIEF (45F077) 101.4 105.9 102.1 91.8
20074 KRGP (¥#:H, 2007a) L OEF (458091) 100.0 106.3 101.9 91.7

BARM T EF 100.6£0.7 106.2+0.3 101.8+£04 92.10.6
WCERIR GBED, 1994) = EF R F (45%039) 100.3 112.4 103.5 87.2

#HRTLAYLE 100.6+1.5 109.1%1.7 102.24+0.7 90.1+1.1

FigfE+ 12 RS

HWCKBREWCHRE ERI3E DT —2EMEFEHLI-HD
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TT 100 \ - - EELRF(45730)
gm 99 D\ —O— BARFU5772:£0522)
BF XI AN
A
90 N
Y
85
S-100m 100-200m 200-300m 300~-400m
XIBES(1994) DT —FETTITEEZNMT
K3 L —ARZ— DI
o7z, 300—400mXFHIZBWTIE, mEFF®EEN MO L—ANRNZ—2 b b, RNy 7 LLD

WA — RO8T.2% & IR~y 7L~ (90.1%+
1.1) 1TH~_T2.9% , EHICHARMy 7%EFE (92.1%
+0.6) £V H4.9%H[EWA Y — REERTH -T2

HARGLE (44F078) (RFFE Th 2 | EFIL
WCH T (45%39) (23T, 100.3%, 112.4%,
103.5%, 87.2%&, 100-200mX DR E L, #&
OAL—RNETOREZERD L, OXFTOE|
AEETELELH DN, L—ALKIZBWT,
100-200m X ] & 3V Vil B TAE - TV S &V ) M)
WEHAR RNy TIBEOFEH L — 2R — 0 b IR
D, HERFy LV FY DA THoTZ. 2D
MR AMEZ DL, 100—200mX A2 D X H I
o TEBLIRELRO#ERL T LERZDH LD
AH. A= FRE EFA5EI12F, ZoOHM
FR (B TFRARNTA RipL) , EHFENGTR
(Hirovone,]. et al.,1992)72 EFiFt L7208 HAT D &
Thhr9.

4. FEOH

AL BIE, EANTITbn2 o0 ET
HERZ (1991 KR 2007 KIRKE) OB+
400mE L —AD A — RoatrnG, RNy 7L
SULDL—ANRNE = TONWTHEL, ZLTHAE
Fy 7EEOFH L — AT — LI T H T &
T, A% 0O KB F400mEFF O L ~LmE Bz

BNDEREBDL L THotz. TORRRDOZ &
MBS NE 7o T,
1) 400m¥E¥) A B — RIZxt7 54 100m X OE| &

PRI (EFERERZE) 1A XY — Fonb I — L E T,
100.6%+1.5, 109.1%+1.7, 102.2+0.7, 90.1%+1.1
EHERE L TN

2) ARy 7FEFENLY (AT - 450047, I
FORTE - 458077, (LAIERTF - 45091) 1E, 100.6%+
0.7, 106.2%+0.3, 101.8%+0.4, 92.1+0.6 L HB L
TN, AR My 7L ULZl_T, 100-200m X
MOEMENT &, F L THIZ300-400m X fi D
DN EmVMEIZ B o 7.

3) HARGLS (44B78) REEHETH H R ®
T, WCHIE (45839) IZBWT, 100.3%,
112.4%, 103.5%, 87.2%&, 100-200mX[# D )

mL, RREDEEIEIET DL HHN, L—RA
ARIZEBWNT, 100-200m X [ 2@V T - T

WS EWHHIENZ A AR N v 7B FOFEE L — AR
= L3 ey, RNy T LV E Y OfET
»HoT.

SE XAk
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WPROBEY, MW, Ry, KIERER
EMEAEFRRES T 2 B> TS i) Tidewn
DT, ~ TV BT O INE DB RREE B R 4 FRRE
L7z &30y, HEOP: F: CNT X
(2.0:2.0:6.00) ZEXLTHTZLEDRNEHITHE
HLTWDRTIER LR WEELRRETHD.

9. BBRAEEICBHAF—N—bL—ZTEEE
STELRREE

RS L IL, BB T VAR TNT
b, RWEENNETLHE L BYMOMEMRITREY 7
oo THREDWENRZ T HHEITKIISND. L
ML, HERPRZ RV F—REPBRIZET S &,
MEHT ) — L REEWEOAR NIRRT Z Y, %
BIZIXmE ORBINTE 7272 5.

FrA )z n) B S8 2 SR EDOFEARIL, —IZH
FIZH L THRELERS T2 &nRkdbh, o
Mg DRz EREfi e Ind. L, 20
FrE Rt - ~ 7 Y URFICERTH L, HRE
RFEOD I FRTOREYWEITIER TS 2 L
DLW, FRFICEZVFEHR, BE, am, &



BEMRT, OWNE, =8, #SC MRl S
JERTH D, BREIZBANAMBRED D &) e
H, BEERBLICE R 25 ERES, HEH
BIE, BT, RERT, AR AT
BERED MR AR R - 2 B B INE 72 SRR T
»H5b.

HEL, BT —OBBRELINATESND
THERNERENLEFREN G b r—T %
HE 2 S TV D FEREOIIRRIPL A LT 0wk
BRALBRNVE PR L OREZF A~ (K7) . k5
3+ 7 o —0OIER HREE L Oft FIEE H %
BRI 2580 D DRI ARB W), YaXr I
Bl 5 @A & @OPARRHE D4RE C LR L
7o BEEEHCHE IO M A RREICE N TR Y, fh
OFIME T o7z, FeRERART v —0
B B 3B LR O fERIR T SV TN =0T, M
JEAMIOMESL E TN T L E S BHUERH T

PR BRI A P AR VB o DAy WS B IRBAAEBE AN 13
EEIE LIIREETH B 720, "IN TH D FEAK
JVECREITEL 20 LERVE U ESWMSEL D
CEENTOMENDD. Lo T, HRkkrix
FREAAMET EE T R BRI LT B E D FI2005 2L
DEPREIZRDONEBETHS. L, EARKRD
T U RVE PR L RRE, R LE
VIREDREGIAR T L, SUR FEES U XN T
TR O VERRBEREIR TE & MW S vz,

—J7, HEEERE X BEOATEEREE N BT
Wie (£8) LRUT, MHEBGECH KT, &
£, DOMILREIZ > THLENE D A TL 595
[OBHTHD. BERLVEVOT A M ATR Y,
BEIRAL AR VT CIREEITS IR AT, RERLVESD
YhAZ T HIGE-1/ Y~ R AV -ClE, LU
JRELLTTHOD ELILTWVARUVIREEZ 2 L TU .

DRETIE, KEHRZ LI LT 5 FE AR
NDFEERIGERFICHERERRIK TIEZ RO 2 Z &8
EANY

10. F&&H
AFOFFNL, HRERE, NAFY XL, [P
S T, AR R E2 WAL, FREED 7R
WEERHE RN D, 7RV — FOBRAEE &ML
TV,

1. ZEXE

1) Uchida T et al: Relationship among

plasma iron, plasma iron turnover, and
reticuloendothelial iron release. Blood 61
(4): 799~802, 1983

2) Khan N et al: Effect of heat treatments on
the phytic acid content of maize products. J
Sci Food Agric 54(1) : 153~156, 1991.

3) Prasad A S et al:

deficiency anemia,

Syndrome of iron
hepatosplenomegaly,
dwarfism and geophagia. A J
Medicine 31: 523-546, 1961.
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-BREEEET Y= MR

73
2004 ~ 2007 FFEREEFEFEEFHREEFTRZTO

RS B -
e Y wimom ) P uwss? sm et pmec® s ®  pmeEs”
wiTEe Y
D) desiiks: 2) Wk 3) BEESEAAE 4) RRREAE
5) BIVEHIE (Fk)  6) MIRTAR—VERSEEL ¥ — 7)) @K% 8) Sk

A TIE, 2004~20074F 2 & FABH A K
BREA v Z =B LBRONERFICE TS
YU Ay MERURILZ R B 2 & THOMr L7oRR
T

Ak

1. x5

AR & R, 2004~20074 F 22 5 S AR A IR
BREA 2 — ) EHECTAE LIoET 2%t
B L, RBUTIIARRED B A Z CEIC & 0 3
L, Tz~ EcEDAT v r— b EEEL
7=, 7o — NMIERIZL-oTHIXL, [HZEDOED
73144 (B 11624, LF16240) & mhrktg & L
7.

2. HEAR

HIR & R ICAE D7 v 77— S, 7S
(2005)MER L= b D& L7z,

Tx—AV—hELT, HROMER, 44, F
£, KE, BiHFEEB OB RR S, B
BRI, SRR E S L O b BV i & ik
S NERE A~64E 100m BRRE20T -
12 8). F£7-, BlEBXOBEDOH 7Y X ME
RBUZHOWTER L, ZNEaRE L@ LD
[ 25 % 15 7.

kR, KHETIE 7V AN 2, AKR—Y
RU 77 EhR ZREBRERBLOEX IV -
R TNV GBI - Al - WAL LT

171

3. BT

BEOHMER XV, LTOSRHIE L. 7
¥, ZHEHBEE W EEREE & BkEIC OV T,
TNENOREIE ST,
OFLFERERE - 100m, 200m, 400m, $-F110mH, %
F100mH, 400mH, 400mR35 X T81600mR
@ EFERERE - 800m, 1500m, Z£3000m, ¥
5000m, ZZ+3000mW, % -F5000mWI L UE -+
3000mSC
OBKIERE - Embk, EEpE, BB IOHE T
e Bk
@FemrRe - e, Mg, CORBIOE v
~— &
OIRREE - B/ HEFiH, LR

K OFAE, BRI, 3 X OB 5% E
BN R TR T.

4. S3Hr

T — A — RS T U — FOFKHEEIZOW
TIERHERDOZDOREEITV, SRPVFIR L -FE
BTz £, 7o RAEFORFHLEIZIE B
ExRMEA L., AEKEIWNTNHp0.058 Lz,

#ER

H7Y A FOEBRRBRER2URT. BT
FEEIC X > THEEFBRICZZED 5 11(p<0.05), H
FHEERECix THABRL WD) LRE LS
N < (414, 84%), —J7, BKEERE CIXILERHy /72
Mo T=(15%, 41%). iz, RKEHLI64 TH o720



1. KLOHIREIFHK

B4 (4F) &5 (cm) X E (k) BMI (kg/m)  BEEE#H (F)
BFEFE  (n=162) 2.7+0.5 174.3+6.0 64.5+11.4 21.2+3.2 53+1.9
5 PEBE (n=53 ) 2.7+0.5 174.3+5.5 62.8 +5.4 20.6+1.3 55+1.8
hREIEE (n=49 ) 2.8+0.5 171.4+5.8 56.5+4.5 19.2+1.2 5.3+2.1
BKEE (n=36 ) 26+0.6 176.8+5.4 64.1+5.0 20.5+1.3 5.8+1.6
E@Mn25) 2.7+0.5 174.7+6.7 81.8+16.5 26.7+4.4 4.4+1.7
BHE (n=6 ) 2.7+0.5 178.9+4.6 72.4+4.2 22.6+1.0 5.8+3.4
TFBRFE  (n=152) 26+0.6 163.6+5.5 52.3+8.8 19.5+2.9 57+1.9
5 EEBE (n=63 ) 25+0.6 163.9+5.4 51.1+5.0 19.1+1.3 6.3+1.7
hEIER (n=39 ) 2.7+0.5 159.7+4.7 46.0+5.3 18.0+1.4 52+20
BKEE (n=35 ) 26+0.7 166.8+5.5 52.3+4.1 18.8+1.4 6.3+1.8
B (n=22 ) 2.7+0.6 165.5+4.4 67.7+10.2 24.7+3.8 4.4+20
B (n=8 ) 25+0.8 166.5+4.9 53.3+3.6 19.2+0.8 55+0.8
Mean=S.D.
F2. U AL MEIGRER
ANE ()
IR IEEEE B GRS EEURIREREE i dEIRAS XHRE
BFEEFE  (n=162) 105 ( 65%) 33 ( 20%) 22 ( 14%) 2( 1%)
558k (n=h3 ) ( 60%) 11 21%) 9( 17%) 1C 2%)
hRIEEE (n=49 ) ( 84%) 4( 8%) 4( 8%) 0( 0%)
BB (n=36 ) 15 ( 41%) 11 ( 31%) 10 ( 28%) 0( 0%) p<0.05
?Q@B(n 25 ) ( 60%) 9 ( 36%) 0( 0%) 10 4%)
B (n=6 ) (100%) 0( 0%) 0( 0%) 0( 0%)
ZFRF  (n=152) 100 ( 66%) 30 ( 20%) 20 ( 13%) 2( 1%)
5 PEEE (n=63 ) 41 ( 65%) 16 ( 25%) 6 ( 10%) 0( 0%)
hRIEE (n=39 ) 30 ( 77%) 4 ( 10%) 4 ( 10%) 10 3%)
BEEE (n=35 ) 21 ( 60%) 7( 20%) 7( 20%) 0( 0%) n.s.
%&ﬁﬂ(n 22 ) 13 ( 58%) 5( 23%) 3( 14%) 1( 5%)
B (n=8 ) 3( 37%) 2 ( 25%) 3( 38%) 0( 0%)
2EN HEZBIRLTWS ] EREL TV, L+ MoT=(F). ok, ARETRD N> TR
TIIMEI R B EEZNRO LR b DD, h LWABHREDL 70T A VEBEENEVEANCSH 5 T2
EIEEEREC THEEIRL TS| LRIELE-FNS (14, 54%).
UMER(3044, TTWI 3 - 7~ 7Y A MERO BME, WTILOREZIB W T

F7o, BUEEIL TV 3 7Y 2 hOfEEE
eE A, BHiE, BEEEOTvT A AAEIERA4
£, 93N OREL LI L CTHREIZE -T2, &
Sz, HEEEEERSXZ v T F (174, 53%), TR
BEREIL8R(2340, 56%) OEBECEEN EWEBIZH
FEICLDENRBD LN, —F, B1HE
PHEERE CIIBRBECRQ214, 70%) 2N 8 HHEERE(154,
3TU)BBRE(24, 5B THREIZHEL, 7
TF (14, 3RNEERLTWDLIEIXIETEA S W

HIRGEHE L RIE LB H B A TRy, 11T

b BT O IERERE(264, 81%) & BEEERE(1544, 100%)
2% bz, Fio, Bicdtich R EEEEREIIE M

TR - SR 1224, 54% ; 234, TT%) & A%
LB OEIGN B L L L CHRICE M- T2

X5z, PRIV THRRE DM BB T34,
% ; A4, 3LV EIEITIZEAERLNT,
BFICBNTEIHRAREEQGY, THERIZLZED
DTN Thote, —7, HEBEICIIHRNEEC T



#3. HMFER EBAEBRL TWA 7Y 2 F(BRT  EEEE)
A ()
EHERE (n=32) HPRIEHE (n=41) BkEE (n=15) #1488 (n=15) iBRL (n=6)
PAEE Y 18 ( 56%) 2 ( 29%) ## 4( 27%) 4 ( 93%) 10 17%) #
VA VA: 16 ( 50%) 6 ( 39%) 9 ( 60%) 7( 47%) 3 ( 50%)
JLT7FY 17 ( 53%) st 5( 12%) 4( 27%) 3 ( 20%) 0( 0%)
£ 11 ( 34%) 23 ( 56%) 2 ( 13%) sk 0(¢ 0%) 2 ( 33%)
VD 1IAP NN 4 ( 13%) 8 ( 20%) 3 ( 20%) 1TC 7%) 0( 0%)
E4320 8 ( 25%) 10 ( 24%) 4.( 27%) 10 7%) 10 17%)
= g AV A 0(C 0%) 0( 0%) 0(C 0%) 0( 0%) 0( 0%)
ZDt 2 ( 6%) 5( 12%) 2 ( 13%) 1TC 7%) 10 17%)
* p<0.05, *k p<0.01 ; vs HEIE#
# p<0.05, ## p<0.01 ; vs 480
F4. FHHFEH EBEBIRL TWAH 7Y A2 b (8T ; EERE)
N 40))
iR (n=41) FRIERE (n=30) BKEE (n=21) 148 (n=13) IRBAE (n=3)
JaFAy 11( 27%) 10 ( 33%) 7( 33%) 7( 54%) 0( 0%)
VA VA 15 ( 37%) 14 ( 47%) 8 ( 38%) 5 ( 38%) 2 ( 67%)
JLTFY 8 ( 20%) = 10 3%) 6 ( 29%) % 2 ( 15%) 0( 0%)
£ 15 ( 37%) = 21 ( 70%) 10 ( 48%) 2 ( 15%) #x 1( 33%)
VNI Ar NN 7 17%) 3( 10%) 3 ( 14%) 0( 0%) 0( 0%)
E4 =0 11( 27%) 9 ( 30%) 8 ( 38%) 3 ( 23%) 1( 33%)
HEZ TN 1TC 2%) 0(¢ 0%) 0(¢ 0%) 1( 8%) 0( 0%)
ZDith 2 ( 5%) 3( 10%) 4.(19%) 1( 8%) 1( 33%)
* p<0.05, #x p<0.01 ; vs HEIAEH
5. BEMFER CHEY Y A FEEBRL WD B (B %F  HERIE)
A
5EEERE (n=32) HREEREE (n=41) BkiE (n=15) 2185 (n=15) FE X (n=6)
rEEE 2( 6%) 0( 0%) 1C 7%) 4.( 27%) 0( 0%)
HE 2( 6%) 3¢ T%) 10 7%) 0C 0%) 0( 0%)
mREE 13 ( 41%) #t 3¢ T1%) 6 ( 40%) *x 11 ( 73%) ** 2 ( 33%)
RFEHRL 16 ( 50%) 3¢ T1%) 5 ( 33%) = 8 ( 53%) *x 2 ( 33%)
BAhRAL 10 3%)*« 110 27%) 10 7%) 10 7%) 1017%)
5 E1E 26 ( 81%) = 24 ( 59%) 15 (100%) 9 ( 60%) 4( 67%)
BMmFH - E 3 9%) #x 22 ( 54%) 2 ( 13%) == 0C 0%) 0( 0%)
aVT a3 i 17 ( 53%) 21 ( 51%) T( 47%) 4 ( 27%) 3 ( 50%)
TREREZRDOMHE 9 ( 28%) * 4( 10%) 3 ( 20%) 10 7%) 0( 0%)
Z0ith 0(C 0%) 10 2%) 0C 0%) 0C 0%) 0(C 0%)
% p<0.05, #x p<0.01 ; vs FhEFERE
# p<0.05 ; vs P18
1144, 73% ; 174, 54%% HEYE LTWHENREL FEH

< HBNT(FS, 6).
AR THERS S N EEURERR, BIRLTWwa 37



#6. BMEEA CHAEY 7Y AL FEERLTOD B (KFRTF ; GHEEE)

A% ()
JEEERE (n=41) PR EEEE (n=30) BEEE (n=21) 5480 (n=13) JERL (n=3)
HEBE 0( 0%) 0( 0%) 0( 0%) 2( 15%) 0( 0%)
BE 0( 0%) 0( 0%) 3( 14%) 0( 0%) 0( 0%)
mREE 4 ( 10%) ## T 23%)# 2 ( 10%) ## 7( 54%) 0( 0%)
BwHEHELE 6 ( 15%) 1(C 3%) 5 ( 24%) * 3( 23%) 0( 0%)
BASNRLE 10 2%)* 5(17%) 0( 0%) 0( 0%) 0( 0%)
RFEE 24 ( 59%) 20 ( 67%) 14 ( 67%) 10 ¢ 77%) 2(67%)
BMmMFH - E 15 ( 37%) 23 ( T1%) 8 ( 38%) 0C 0%) 1( 33%)
AVT 4T a VR 22 ( 54%) 18 ( 60%) 8 ( 38%) 7( 54%) 3 (100%)
FREERDMRE 10 ( 24%) 5(17%) 4( 19%) 5 ( 38%) 2 ( 67%)*
Z 0tk 2( 5%) 1C 3%) 2.( 10%) 0( 0%) 0( 0%)

U A2 hofEEB LOERAMITIN TS DD
THEEH OB KM L TS EEX LS.
L2 T, BRI S DOHHOHERESG T
UAV MEEIL TS EHEZE IS, NS, b
— = TERESCIEBIGR 72 TR <RI E 5 T
HMBERRBEBRITIRY, N7 —< U ADHEEF -
[f]_E 0D 7= O 113 HE B RIS U7 S BB RN B E T
HHETE, 2007). LorL, Ya=THIIRICEL
ISEKRT 2 EEREHTH O JIEF, 2002), 7=&
AFEAIG L REBEONERES R EIEDLHOHT
Ho THEGIZH TV AL MEREED D& T
. B AA, U A SO R Y
ALHDIN, FKEAOBELNY U A FOELHIC
BN DO THIUIAKRIEE ORI EFZ L.

IBZ, N7 —<wrARLEEAE LYY
A MEEIUX, AT B A R E Ok EEYHEH A~
BAT LR W 2 &3 EHT ST S (Calfee et al,
2%@ L7l o T, AIOFEREND Y 2 =TT

Lo THRBREENTHDL Z LIRENTRTD
%é%k;og%i,ﬁ%#%%%ﬁﬁféz&@
BT 7Y A MERUZES YR 7 2 LoD
ok L7z O A Rt L < TR b 72w,

SE Xk

Calfee R, Fadale P (2006) Popular Ergogenic
bDrugs and Supplements in Young Athletes.
Pediatrics, 117(3), 577-589.

FEEE (2007) BHFHE L ETIE CRFRD L
Wh. a—=FrrrzU=v7, 214), 10-13.

JNEFIR (2002) JEBI 72 ANEIZ SV CHRERRL B

* p<0.05, *x p<0.01 ; vs FFEIEH
# p<0.05, ## p<0.01 ; vs F518

R AR — [EE,

19(10),

1127-1134.
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F1. B—RFL—2Z2DYU A7 F ¥ — b (IAAF, 1998)
WBGT g IEPRE E s
wo- | avemn | LomIaTRRIATE e2 T
18~23C bEE BEh3RMIBLIZEVR 2121807 5.
~18C é fu é BRI EVY, TEIIDE.

Roberts WO. Medical management and administrafion manual for long distance road racing. In: Brown CH, Gudjonsson B, eds.
TAAF Medical Manual for Afhlefics and Road Racing Compefifionz: a Practical Guide. Monaco: Intemational Association of Athletics Federations;1888:38-75.
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1. [FC®HIZ

e EEiFL 0 110m/N— Rovds (LLF110mHAE & #
) TEWART 3 —< U AT L0120, K
E RS ETRE DR TZT T, N— R &%)
RILKBRZDT20DA X — S EEN—FRY T
DEMPMETH S, LnL, A F—ULobf
(9.14m) & —F1roOEE (1.06Tm) MNkFE-T
WDTZOIZ, A4 Z—7VVEBERB L UN— R &~
TR, BEOHROFE, FICHRICLST
RELSEELZTHEEZLND.

1OmHAED 1Y A 7 VEBEIZBET 2B 5T %
WoTtge e LT, FED (1997) ORFEH7ET
I B MBI LTEFEN D D, FHES T N— RLE
B L ARBIRILR RO SN TEMEEE & LT, OB
YNz BRI O SR E L OREE, @F5Y)
A3 1T DS KRR O AR, @— KU 7%
DOEHFOIR Y R UAEE, @35 R O 1R
HiAE, Q@XXFFHNIIT D X FR K% T AL VT
W, e EEFITFTND.

AWETIE, 20074 BB S - nillke Bt
(2B D ENAAE iR LI0mHAEET, B LA
EFO-TEHNN— LD 1V 4 7 VXEICBIT5
X RV T 4 7 AEFRIZONWT, BEEZEZE LTS
HEAIT.

2. Ak

2.1 T—HIUE

FUR LSBT 5110mH L — R I2H N
LB FiRF204 2 0rxtges & L (F2) . &
Hre 5813, MRS TORLERD 20074 L D 2 —
R RA N FRERITH L T8 EAER LB D L
L7-.

11OmHL — A D65HE H A N— R0 ) — Ri#E

(RS
2) HPRF

wY  mipzc?  msEs Y xen Y

3) RIFHRT:

o (1-on) B 7H B /N— FK/LOEY)H O Bz i

(4-on) £ T (LLFDVIREXM) 27 Y #LVTR
H1 A7 (DCR-VX2000%F 72 1ZHDR-FX1, SONY#h
], gAY — FMEM6e0=~, #&FHRFH1/1000F0~
1/2000F0) ZHW 2k 2117-7-. THH —
RVOESYI OB 6 U — RO (5-on) F
T (LLFHSVIRE X)) A28 OEEEVIRG A
(HSV-500C3, NACH:H, #xi A v — Nfh250=
~, FTEHREE1/10008) % 7= 1XPhantom V4.3, Frig A
' — RR200=~, &R 1/60050~1/5000F,
Nobby Techf#t:#) % AW T3 TR 21T 7=.

2.2 T —XHLE

(1) 2IRICFEAR

DViRE XM 2 Xt R12, #RE LIZVTREMG D
BEOHKRGH N EWIE~— 7 ZEEo T E
(Frame-DIASII, DKH#:#) ZHW\WTTF ¥ A X
L, BNz EKO2R TR LA E~— T &b &
(AR R LT

(2) 3RITFEAE

HSVIRZ XM & %5102, #52 L= VTR 58
FOHKRFHA ZBESHT2E (Frame-DIAST,
DKH4EHL) #HAv2a~Z LTy A4 ALz, 2
DOVTREG DO FRGHHSE E 2 hr—/LRA b
D2RTCIERE D, DLTIEIC X 0 3R T 2 JEAE % F HH
L7, S BIZRIRAE D2 ST ERFIZ 22 #4t%, DVEse
X[ D2 TTIEAR & e LT 21T - 7.

(3) Firk

B ONTEEIL, N U—=RFOH LT 4L
2 EAWCTERE LIz, 20 & & Ol R,
TR D R AR 4y Z LR E LTz (DVERE XM ;
3.6~8.4Hz, HSVH#RFZIX[H ; 5~13.75Hz) .

2.3 JREsy
N— R %O A 1-onk LT, HUIRT



£ 9 RN ERE R & R &2 B LTS

#£1 VIR OXISR L Lizmitie

FREA A DR REH
FEIEARKFRE RS 2007.4.28 2
2007 EBYT ST UREERRKE" 2007.5.5 3
FE91E B AR L REEFEAR" 2007.6.29-30 8
FEEHERELEHREEFERE” 2007.8.29-31 7

*HAREEBEERHMFRERN\AFANZIRMDOFBDO—REL
ThRELEHRS

2 ONTRISRE ORI

T HZERE RAE—&/ME
5E (m) 1.84£0.05 1.92—1.77
A E (kg) 744+7.8 91.0—60.0
07Y— XU AR NESE (s) 13.66£0.48 14.37—12.92
L—RE24% (s) 13.75+0.49 14.48—13.02
PTRLBAL 99.3+0.8 100.0—98.1

L—RECH EME (%)

FEARLS L AL AR A4

1-on - -~ - -on - -on - 5-on
1-mid 2-mid 3-mid 4-mid
A #E B | ¥ B & B | #F
158 258 358
1HERE | Y 25BN | FXEH | SHEXR | kXY (45BN AHBEEXFEH
LB—NILSY N—Kyy
1428—\L

1 EERE RS K ORI DO E 8

2.4 HHmEH

(1) HOFEARFS KO

SR LT AR HT R D JERE T — 2 b, B RED
NBIOEHOELEELZRH L. £, HAE
VRS 2 B+ % 2 LIS & 0 B EERE SIZ 31T
BB RE O A L L7z,

(2 ANI7A4FK

B U2 R DD F N ERDIRD D FE S DK ERE
HEOEEANTA RELTHEB L.

(3) B IRy KOV BT o> £4 B & 5 i
HIRESB L O TRRESOAELZRHL, S5
A9 5 2 & CHEEZR L.

(4) BEUIRRRE, A& HPRRE

4=off D> F e & /n— FIL D K EAEAE D 75 % 75
YIEERE, ~— RJL & 5-onD > F SE DK FEREE D7
A HIEREE L L7z,

(5) BEEIAIFS & OV H ) B (R B0 A8 A

-offic BT 2 HRELEH EN— R I HhDYg
IREE DN T JEEAE O fg KAE & D75 % B U B (R B LA

7, S—onDHEELFE EN— R U ITHIZEBIT 58
IR DB TEL A O i KA & 0D 76 7% 25 HAR| By IR ER 0o A8
fre Liz.

(6) HsIAfEL, bR

KAAOHHIRE I X OBEHIRFIC 31T 5 SR E.L DK
W, SREEER S N OWIERE AR S Z LT, HHA
4 L A A R LTz

() ZFFA A > 7 o

KEEA LN ARG TEM Y &, SRE & D7 AR
RS T H LIt ko T, ZHEMA A 7
EEREH L. BiH~DAA T HIE, $%lT~DZ
AT AL LT,

(8) H{KHE. OB EEHE
KRBT 5 FEREOLOKEBEEREZ, HK
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DA /R ML BB 9.40 13.29  17.36  21.48 25.47 29.57 33.81  38.23 42.88 48.13
B 15 15 15 15 15 15 15 15 15

XFEEE  5.79 3.70 3.75 3.97 4.07 4.12 4.22 4.32 4.42 4.59 5.21

h—%— 261 BB 9.49 13.24  17.21  21.28 25.40 29.62 33.94 38.36 42.95 48.22
B 13 13 13 13 13 14 14 14 14

XFEEFE 582 3.70 3.79 3.87 3.99 4.09 4.19 4.40 4.59 4.79 5.50

BRK 3G BB 9.52 13.31  17.18  21.17  25.26 29.45 33.85  38.44 43.23 48.73
B 13 13 13 13 14 14 15 15 15

X 5. 97 3.69 3.72 3.82 3.94 4.07 4.25 4.62 4.71 4.70 5. 65

RafR A BB 9. 66 13.38  17.20 21.14 2521 29.46 34.08 38.85 43.55 49.20
B 13 13 13 13 13 14 14 15 15

XFEEE  6.07 3.75 3.87 3.92 4.10 4.17 4.39 4.45 4.62 4.79 5.56

ERBE S5hL  EiBEFRE 9.82 13.69 17.61 21.71  25.88 30.27 34.72 39.34 44.13 49. 69
S 14 14 14 14 14 15 15 15 15

#2 HAZERFHE (BR)

K& Itz IEH S-H1 H1-2 H2-3 H3-4 H4-5 H5-6 H6-7 H7-8 H8-9 H9-10 H10-F

X 5. 86 3.67 3.79 3.90 3.94 4.10 4.25 4.49 4.62 4.74 5.51

BERK L BiEEER 9.53 13.32  17.22  21.16  25.26  29.51  34.00 38.62 43.36 48.87
% 13 13 13 13 14 14 15 15 15

XFERFE 599 3.69 3.74 3.82 3.92 4.07 4.32 4.45 4.59 4.72 5.70

RGBRRE 261 BB 9.68 13.42  17.24  21.16  25.23  29.55  34.00  38.59 43.31 49.01
S 13 13 13 13 13 14 14 15 15

XFEFE 602 3.77 3.94 4.02 4.10 4.22 4.37 4. 40 4.54 4.67 5.48

i 3L EIBEER 9.79 13.73  17.75 21.85 26.07 30.44 34.84 39.38 44.05 49.53
4 14 14 14 14 14 15 15 15 15

XMEEFE  6.56 4.44 4.44 4.57 4.64 4.75 4.89 5.02 5.17 5. 46 6.16

AREEE [AoA el 10.99  15.43  20.00 24.64 29.40 34.28 39.31 44.48 49.93 56. 09
HH 16 16 16 16 17 17 17 17 18

#3 AR ROk ()

EZ B e SAl W2 W3 W4 A5 W56 W7 W8 W89 WO-10 __ Hi0F
DLAUF KR 586 3.77  3.70  3.60  3.80  4.02 417 429 459 467 5.05
i i SEBRER 9.63  13.33 1702 20.82 24.84 29.01 33.30 37.89  42.56  47.61
5 13 13 13 13 13 13 13 15 15
g XMem 597 3.60  3.75  3.80 3.92 415 425 432 &4 4.49 5.25
oo 25 BB 9.66 13.41 1721 21.13 2528 29.53 33.85 38.27  42.76 48,01
S8 13 13 13 13 14 14 15 15 15
E—— XMEm  5.87  3.60  3.74  3.77 3.9 412 439 425 44T 4.60 5.27
Pl 3 BB 9.56 13.30 17.07 21.02 2514 29.53 33.78 38.25  42.85  48.12
& 13 13 13 13 13 14 14 14 14
—m— XM 576 3.60  3.74  3.85 400 414 422 425 449 470 5.56
™ M BB 9.45 13.19 1704 21.04 2518 29.40 33.65 38.14  42.84  48.40
%% 13 13 13 13 13 14 14 14 14
27—l XM 602 3.74  3.80  3.87 400 407 426 430 445 4.67 5.4
i 54 BBESRS 9.76  13.56 1743 21.43 2550 29.76 34.06 38.51  43.18  48.59
5 13 13 13 13 13 14 14 14 14
S 7anE XMESM 598 3.60  3.75  3.85  3.99 414 442 445 467 4715 5.56
e 64T BABEER 9.67 13.42 1727 21.26 2540 29.82 34.27 38.94  43.69  49.25
S 13 13 13 13 13 14 14 14 14
XM 6.02  3.60 3.74  3.79 3.94 400 431 432 452 462 5.40
SF5  BABESRS 9.71 13.45 1724 2118 2527 29.58 33.90 38.42  43.04  48.44
e %% 13 13 13 13 13 14 14 15 15
7 XM 6.00  3.70  3.74  3.84  3.94 410 440 440 460  4.67 5.53
H3  sEiBESRS 9.70  13.44 1728 2122 25.32 29.72 3412 38.72  43.39  48.92
5 13 13 13 13 13 14 14 15 15
XM 5.87  3.72  3.85  3.99  4.06 420 430 455 470 4.8 5.50
b PN H6  SEiBESRS 9.59  13.44 1743 21.48 2568 29.98 34.53 39.23  44.08  49.67
55 13 13 13 13 14 14 15 15 15
XM 602 3.74  3.85  3.94 412 4.2 449 455 474 497 5.92
EH B H6  SEBEERE 9.76  13.61 1755 21.67 2592 30.41 34.96 39.70  44.67  50.59
S5 14 14 14 14 14 15 15 15 15

DOHF TR EIFIZFE U—ATHsZ @i L (21.16 Ta4=yvakliol. HREFE BfL) X, H5R
), HFEOEELKTAOCKEN-72b00 (F KED I HICEN-72H (21.858) , Ai~H
~HUR T ERIT6.5%) , B PIEIKRKEIZIER CN— K FEZ4%EICMx, L RBENE OF Tk
ZTENRY, fERICIASHERICE L DI, Lo (14.69F)

FHET () b, H6Z KK EIZIER C_—2A IRARTFI, 47 OfRER TR AE (55.71
THET HA (21.16%) , TETOREKFIIRK ) Z2~v—27LT0W3IH, £0L &FH%24.23
&< (H~FIRTRIZ6%R) , H8Zx - REFLE  F, H8Z3B.78H T L TW\WD (L@t~ Ty
RFEIE T2 H DD, #%PETKEZLET LR ETD VIRY) . BAEFHE (LT, Jch) TiE, HbiEE
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F4 REEERRKS (K1)
K 3 S-H1 H1-2 H2-3 H3-4 H4-5 H5-6 H6-7 H7-8 H8-9 H9-10 H10-F
o—y vy XREIEER 6.46 4.02 4.09 4.14 4.21 4.42 4.55 4.74 5.06 5. 36 6. 20
AUS M EEEER 10. 48 14.57 18. 71 22.98 27.40 31.95 36. 69 41.75 47. 11 53. 31
S 14 14 14 14 15 15 15 16 17
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PRI X 6.47 4.17 4.30 4.35 4.42 4.54 4.67 4.90 4.97 5. 21 5.92
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JAM AGL @B 10. 43 14.67 18.97 23. 41 27.96 32.73 37. 65 42.72 48. 04 54.10
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= [X s B 1 6. 36 4.10 4.20 4.27 4.42 4.62 4.89 4.92 5. 11 5.29 5.97
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RUS 64L @B RS 10. 56 14.73 19.03 23.42 28.09 32.91 38.02 43.28 48.57 54.50
+ 15 15 15 15 16 16 17 17 17
AT LR XA 6.32 3.99 4.07 4.14 4.54 4.49 4.77 4.9 5.1 5.57 6.73
USA L @EE R 10. 31 14.38 18.52 23.06 27.55 32.32 37.22 42.33 47.90 54.63
54 15 15 15 16 16 17 17 17 17
BEUN—ZZ IR XEFFRE  6.35 4.02 4.25 4.29 4. 40 4.54 4.70 5.07 5.19 5.52 6.61
GBR = 8 @ BAFRT 10. 37 14. 62 18.91 23. 31 27.85 32.55 37.62 42. 81 48. 33 54.94
S 15 15 15 15 15 15 15 17 17 17
XMEEE 6.5/ 4.33 4.54 4.62 4.71 4.94 5.09 5.14 5.26 5.51 6. 24
AREEE H @ideR 10.90 15. 44 20. 06 24.83 29.77 34. 86 40.00 45. 26 50.77 57.01
S 16 16 16 16 16 18 17 17 18
NDHARTFELVOARIZTEENLOD (24.64F)) KTFRIIT%HE) , TORENL), BEICKET
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10%) , HHLAREIX H A&
LIFIER U= 2 TEMEL TV -,

(3)  fHARE ERPRKS
IR FEX, TEOHFE X OH8%Z KKGP=e]ch
34.12%) T
HWEL7Zb D0, %E2140E (14.808) THMN
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ERY, A8 AADEFERA NI A Db~ —F L

XU HENTEN—R (21.228,

TRL%ERIE-T2 (5

7-.
ARETIX

WT21.48F0 H Dx o TV B 23,
DONTIHILDO L —R E ZFELEb Lo T,

1434) 9

AT~ K

T2 E L CIR0~11572 - 7-Hb5i#

R R DR A LS

ERAS

bbb, ZAZ =R Pb7 4=y aEFTL—ARKIT
bl THEMEWNZ LD, RBAKZZa T 4
vam VI REMAZD.
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(Bf) BARMELBREESR
A% 104-114, 2008

Bulletin of Studies
in Athletics of JAAF

Vol.4,104-114,2008

75 11 [E e ERBROR IR T D B ERYED A A A T =27 AR 554

Mhze Vopmma Y oMagh? mame? dmm D wEa ) keres Y
1) BEKE 2) KRB KRS

1. [FC®HIZ

11 S e B R PROR 2 AR Bk B 1255 1238 A

30H, Z¥MA8H28HIZENEN fTON-. BTk
EBERE OV 77 0 JET (PAN) X7 7V H
BrEeskD8.5TmA ek L=, K EEBkIIME —Tm%
M2 OB EIT T2 L R_RTURTE (RUS) 2MER
L7z, BLUED S 1&gk R0k 358 3] i e k-
(1991) T=A 7 + N LT (USA) Ntk
L728.95mTH VY, RRAAETIEI—L - LA RAET
(USA) bHaifAfsk (K7 - B—=%r, 8.90m)
B2 DOBEE L. 2o oBkEE, EEEEER
FOVH AR THEE STz A A A =7 AWFFEHE
Ko THirai, "7+ —<v 2 ADBGEITDORIND
HAPFELNLTVWD (BRRD, 1994) .

B[y Z i SN N 5T 4= - A B [E1 R N 1 =0 sy N 3
RKEBWZBWTHENAL A I =7 AW 2 MG L
7. 2L T, BUEO &R FOIED NA A AT =
7 AR AR LT D2 L, T L TERERLa—
FITHERZ RS 572012, BoEmpk i -
D7 72 RPHRE Iz,

AR O H A, KBS B AR Bk B3
BFEOXA~T 4 7 AWFBERET 2L ThH
%.

2. A&

2.1 o brakd
F1B L O20TE & FALIHRTF O H AR L O
SR ATRLIEZLDTH 5.

2.2 T—HINERL LU

Bl EEPRBICEN L% FE2, XX R
KEBRICRELIZ2EDNA A —RKET 4 A
J (250Hz) BLU2BEDOTF PR ILET A H AT
(60Hz) ZHWTHRE L=, 26O/, AL — KD
A Z X2 RTN OO E TR, T ET A
HAZITEHRNOEMETERE L. £V AT T
R LT D, RTOFIRHT 238 D3R TT
EREMT D702, SHrHEPENO 14EFTIC T2 0 =
Yha— RS NERD TR Y T L— g
VARV ENERSE TR LTe.

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

ENATOMET XA XL, HERGHTR23A
D2RITCIERE & 157 1%, 3WRICDLT#EZ W T3kt
JEAZE A~ & ZEHA L 72 3IR TR I X Butterworth low—pass
digital filterZ FH V> C T 554 8Hz 0> 5 8.4Hz D i
PHCFmfb LTz,

BT ARG E: (official distance) , B Hi R B
(takeoff distance) , ZEHFEAE (flight distance)
HMEEEE (landing distance) DEFTEZ/RLT-H DT
bDH. BEREEEE (L) XEYE O WEME) H»
O EKOIBEHRE O F IR E.O F COXKVEREE, ZEdiR
BE (L2) 134 CEFENBE) LKL, &
HIEREE (L3) XTSI E M U 72 B o & &
HD & BB - T2 BR O B O K- BB 2 7R
LebDTHD. BUHEREEE (L) (TR
e D T\ & BB D v (Y351 o i) D BREEC &

L4
e 1

v, BUIOEMEER SRR LTRE L.

HIRED, EYIMOBE A, Bk KX OEORE
MEE, mAERREM Lz, £z, B ok B
& R BAH & 4l SR DS AR & 7T A SRR S
K OHiEE CHRH LA L L.

3. MREFIUEE

3.1 FBrr
3.1.1 R g —< AT AR
F3T B FEEB OB A, ATk
FEEOS{EEZEL R LD THD. E3ETFDOX
A BRI 31T D SO R R 13 1.0~3.0cm D #i
l‘(?lb@ N2 BRI OIC BT D e ADHE
WDl ol=Z Enbnd . BEEREEIX590.40m

j}ﬁz @{%

L2 : Flight distance

<>
L1 :Takeoff distance

Official distance

>
L3 :Landing distance

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)
Th v, ARSI 2HG135.0%E Th - 78, BEEIHR T ii%f” Ib/hS ol FTz,
7’:. —J7, ZEERRED NIRRT 2 FIGIEIE Z OBOEHD KE 7 ITEEEI AR T OREH T H - 7.

ICKR&E <, BBETF L HIT90%LL A 22 fEEE T2
-ﬁwfbﬁ_®L0~MBw . R T T o
JEFDOT.80m (91.0%) Nk bRKE o7 (~
v, 7.70m; 74V v A, 7.62m) . FAI3IRFED
EHIEREI TN EN0.39m (FF 4 /) , 0.36m
(7)) ,0.26m (74U w7 R) THby, i
RS T 2 U M 025 HuBEREE (0.47 =
0.09m) (ZHA_R D /NE)phofo. LvL, &AMz
MO & HEREOOAKEEREX, 0.5lm (V77 4
/), 048m (74 U w7 R) TholzZ &b,
KBRS B3R T IIFEMEENRL oot 5

ZDHTHAY. £z, 74V v T ANEHMERICH T
WOSEIZHE L= 9R138.53mMi s TH Y, .~ (8.51m)

Xy bmEWHIE TH -2, ZORRIE, 74U v
AIAEHEEO 0 AKXV EM &L LIz 2 & &R
LCW5. FHHIEMEIZBKEREEEEIC S 2B & I1T/h S
WS, BADD IR WERBEWENEECHL EFR L

-

0.

3.1.2 FLHE

ZEHILHEEI2 48R, 1RETER X OB R oK R
K OGhEHEE, BEAEEZRLTEb D THS. WT
NOBETFHBUSFTOKFEHREN R REL, ¥
75 4/ #F10.65m/s, NTEF 10.99m/s, 7 4
U 7 AEFI0Im/sTHoT-. Thabb, Kkmk
FEIIER LY 77 0 VR ERR /SN EWN ) HE
ERGFoNT-. BEUI2RHID O BY~OBATRiE T
%, WINORFELEE LD STV, ZOM
%i%%ék,74)/7z@$@ﬁ HNE LK
&< (-0.63 m/s), BEUI2ARTOME TR b RE DS

—7J7, I5 4 /@i&/\ﬁﬁid—?@{ﬁb_ 1%0.1m/sfe
ETh (754 /, -0.13m/s, »~v7, -0.12m/
s) , BSEI2HRRT OB E A2 1T IT MR L CERSONC BT

LT\, KRS, BEYUIRATCOREITHER IS/ S
mole. ZORRIE, BIT 4V BFLAVEFO

EEEMERENEIIIE R ICEN T b D Th o7 Z L &R

LTwWaA.

LR F ORI OEE XY 75 ) B®TF
10.52m/s, /N EF10.87Tm/s, 7 4 VU v S AEF
10.38m/s Th > 7=. Z O A Lo Lo
BT 5L, SNy LET (11.00m/s) LA
ZBETF (11.06m/s) ZRUWTRF O & FFEE O
HETH-oT-.

PREIBEHIF DR EZ LD &, 77 4 JRFOK
IR I3 T Tl b/ NI o 7y, SREEEE 15
HREXDoT, BRIEWZ LT, Y554 B-FEL
N IERFOBINCE T 20 ITIZIER U Th o 7
(%774/—1&m@/ﬁ7ﬂ6mm),%ﬂﬁ
DENEEEIIIRERENA SN (BT7T 4/,
3.75m/s; /N, 3.46 m/s). T OFERIE, BEEICEh
B % o0 D AR IC IR FOM TENR DY, 7
T4 BENMEN TV EERTHEDOTHD.

3.1.3 FIEHELOBE)

2035 OI2 AT O ESEIREM £ TOHRBE.LOB
AR LEbLOTHD. BASEFIWVFNL B
2RI D ELE TIFBYNCBIT L Tz, EOmE
O FRIZEICEURARTOZHRE TR bh, #Fi%
FOELTEEIIY 7T 4/ #F6.3cm, NIRRT
8.6cm, 74 VU v 7 AEFI lcmThHo7T-. & FMHED
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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)

WREf 2 i 9% &, 338 & b (U243 R SRR D, ZDH%OEFTELEREL FF Tzl %
XIS RTO FFRFM L 0 <, WCEFRE R TEBEILND.

e IO o F R EWEZ R LTz, b FROBICELE FIFD 44 2 73R TH -
D Eix, BB EOEBEEE 2D LT L 720, BERELO FFFICERERMEN RO

3 Takeoff board
—6— Saladino =~ —}— Howe === Phillips
TO
1.2
’g 1.1
=
.20
(]
= 1
0.9
0.8 1 1 1 1 1 1 1 1 1 1 1 1

-6 55 -5 45 4 35 3 25 -2 -15 -1 -05 0 05 1
Distance from takeoff board (m)

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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WZBATL, FRELO LR EAMOERT LY KX
TV, 2ok D REEE, B E CHELHE
ErzEbH EIZERT 2 EEZ6N. L,
BEORRTNZ B W TR E DR N RE < 72 5w
BEERNDD Z LICHERETRETHA ).

3.1.4 BEY)RHE S 3T 2 B KO E
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L. F7o, K3EEEGI2ARI DY E To R X
CHEKELOBENZ EFNDRZHDOTHS.
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(R aliAER) 25 H U7 UEEE21T-> T Z &

* Fukashiro et al . (1994)
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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

FOITEE G240, RRTE L OWEY) R oK 3
FOSREHE, BEAEZ R LD TH D, B
GI2BRI DK EHE X, LT U#ET9.52m/s, =
VT ¥ ) UEET9.23m/s, 2 NVIERTI.12m/sTh
D, FOHRBYNZINT THhTICHED L, B
HIF CIZ L _NF U®RFEI. 3Tm/s, 2/LTF ¥ /) JEFE
9.13m/s, = h UEETF9.08m/s T o 7-. BTIFEHAE
DHEEERDE, VRFURERFLaLF v /) UiE
FOKEREIZF U TH o= (7.73m/s) , $HE
HWEICIIBEE R EZN AN (LT Y, 3.50m/s;
a)F v /U, 3.23m/s) . Thbb, LRFUE
F L aF v ) UTETF OB IERED 7S 1350 B E
DEZELDLDOTHoTmEEZLND. —JF, =

FNURTOBKEIIMO2RT L KE BRDHHLDOT
ol BEENCHIT 2K EHEORDZRLD &,
2 U OREERIIMOEFICHARBEFICD R (=
F7, -0.94m/s; L XF T -1.64m/s; 2)VF ¥ /) U,
-1.40m/s) , WSUIBEHIE DA X3 FEO T T
b RKENo7= (8.14m/s) . —J5, EKUIEEHER D
PNELHRE 1T/ E < (3.18m/s) , T DT &IFAKFH
FEZAENUTEBRZ T T2 2R LTV A,
wmEOMRE EoWE (%5, 1994; Arampatzis et
al.,, 1999) &M LT, Kke BA3&EFobE
W/ N EDoT2n, RRKREO—r—%EFL N
L7 AT —RFLRE PR ICRE BT LN
hholo. BOBREORERNORL &, LT UE

— 110 —



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
1.3
—6— Lebedeva —}— Kolchanova
—_—  Kotova 1o
1.2
\g/ 1.1 TDy TOy5 O
Eﬂ l l LS
e

——
\-/ .,
o —_
1 ~ —
w\,\ “J
.
—— \\
. .
., .

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)
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~_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
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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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