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Abstract : The purpose of this study was to develop a new method for measuring the common ability to
perform the ballistic stretch-shortening cycle movement in unilateral horizontal jump events and to in-
vestigate the relationship between the performances of various jump events. Ten male college track and
field athletes performed the rebound long jump test (RL]J test). The participants jumped from a 0.1-m-
high step to the ground after an approach run (falling jump), followed by jumping without interruption
for as far as possible (propulsive jump). The falling jump distance was set at 1, 2, or 3 m, and touchdown
velocity, jumping distance, contact time, ground reaction force and leg joint torque were measured for all
three falling jump distances. To evaluate RL] test performance, the RL] index was calculated by divid-
ing jumping distance by contact time. Simultaneously, the rebound jump test (R] test) method for meas-
uring the common ability to perform the ballistic stretch-shortening cycle movement in lateral vertical
jump events and the five steps of bounding (5SB) method for measuring the common ability to perform
unilateral horizontal jump events were conducted. We found that there were no significant correlations
between the jumping height, contact time, and RJ power [R] power (W/kg) =jumping height (m)/
(contact time (sec)/2) ] of the R]J test and the jumping distance, contact time, and RL] index of the RL]J
test, or any of the three falling jump distances. Thus, it was concluded that abilities to perform those two
tests differed. On the other hand, there was a strong correlation (r=0.859) between the RL] index meas-
ured for a falling jump distance of 3 m (RL]J index3) and the IAAF score of track and field athletes. In
addition, the pattern and magnitude for the ground reaction force and leg joint torque measured during
the RL] for a falling jump distance of 3 m had similar characteristics to takeoff in the long jump or triple
jump during a competition. Furthermore, 5SB was correlated (r=0.790) with the TAAF score, but the
correlation coefficient was less than that of the RL] index3. The R]J index was not correlated with the
TAAF score. These results demonstrate the significance of using the RL] test and RL] index from a 0.1-
m-high step for measuring the common ability to perform the ballistic stretch-shortening cycle move-
ment in unilateral horizontal jump events.
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Fig. 1 The trial method of Rebound Long Jump.
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tional Association of Athletics Federations, 2011)
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Fig. 313 1m, 2m, 3m ORAEICEI 4 5 Hui )
NOWIHERL72HDTH A, FE I RIOMIAIK
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Fig. 2 Jumping Distance, Contact Time and RL] in-
dex in Rebound Long Jump by the three Falling
Jump distances.
¥ p>0.01

Table 1 Touchdown velocity of Rebound Long Jump by the three Falling Jump distance

Falling Jump distance 1m 2m 3m difference
Touchdown velocity (m/s) 3.37+0.61 6.56+0.43 7.36+0.31 I1m<2m<3m
9% Touchdown velocity (%) 34.91+6.29 68.23+4.23 76.37+3.22 1m<2m<3m

Values show mean = SD.

9% Touchdown velocity mean relative values of the touchdown velocity of Triple Jump during a competition.

Differences show results of ANOVA.
<:p<0.05
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Table 2 Ground reaction force of Rebound Long Jump by the three Falling Jump distance

Falling Jump distance 1m 2m 3m difference
1st peak values of vertical direction (N/kg) 13.98+8.58 38.30+£16.25 68.16+10.13 1m<Z2m<3m
2nd peak values of vertical direction (N/kg) 25.53+9.72  40.08+6.34 41.87+5.65 Im<2m=3m
Former impulse of vertical direction (Ns/kg) 1.56+0.87 4.11+0.51 416+0.53 1m<2m=3m
Latter impulse of vertical direction (Ns/kg) 3.73+1.17 0.90+0.38 1.50+0.37 1m<2m=3m
1st peak values of horizontal direction (N/kg) —0.69+1.61 —11.87+8.37 —22.37+6.63 1m>2m>3m
2nd peak values of horizontal direction (N/kg)  4.45+2.03 4.21+£1.29 4.26+1.20 n.s
Former impulse of horizontal direction (Ns/kg) 0.06+1.07 —0.81+0.22 —-0.70+£0.19 1m>2m=3m
Latter impulse of horizontal direction (Ns/kg) 0.46+1.46 0.15+0.05 0.26+0.06 1m<2m=3m
Total impulse of horizontal direction (Ns/kg) 0.52+0.16 —-0.66+0.25 —0.44+0.25 Im>2m=3m

Values show mean + SD.

Difference show results of ANOVA.
<, >:p<0.05,

=:p=0.05
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Fig. 4 Average patterns of joint torque about ankle, knee and hip of supporting leg during takeoff phase
in Rebound Long Jump by the three Falling Jump distances.

EBIT (BT B AT OIS NI EGE L
TWwW3), Imé2m, 1m&3molciiaEDE
IZ/NEL 7B ENED BN,

Fig. 413 1m, 2m, 3m ORFITEI 3 5 B U
DR, M, RBIENFIEL /BEF vy D% —
VERLIZADTHA. £ TOHHIZEBWT, B
itV O a2 —IFELT AEA AR L. L
ML, TOKRESICHOVWTRTAS &, ERESEITC
BHEFLVZDAImAS2m AL AL, 3m
TRFEFEOEEZ R L. T ZhoOVY —7{ElT,
1m T{31.98+0.81 Nm/kg, 2m Ti{34.02+0.87
Nm/kg, 3m Ti34.09+0.96 Nm/kg TH - 7-.
PRBEETCTH RIS, MRV 1m 26 2m,
3m A CHHERICEIN T AEA AR LS. FNE
NOY'—7f#EiL, 1m Ti27.33+4.65 Nm/kg, 2
m Ti%9.13+7.80 Nm/kg, 3m Ti%10.38+8.36
Nm/kg TH - 7=.

Fig. 512 1m, 2m, 3m ORI SIRA M
DR, M, BBEAFTNFRIE L 7-BAET by 7 D7 —

VERLIZSDTH L. RAHOBREE L7 DF
g —vokEsid, FIEEICED S FEM
L7 xR L 7.

Fig. 613, 1m, 2m, 3m O EICBI4 % RL]
index & BB/ X7 4 —~V ADIBETH 5 IAAF
Score DRIOHBBGRARL/2HDTH%S. 1m
L 2m OFEEECES 4+ % RL] index & TAAF Score
DORNCE, AELHEBERERII A -7, 3m D
FEEEICEAL T3 EICE VBB RED by
(r=0.859, p<0.01).

Fig. 713, 1m, 2m, 3m ORAFIC T % RL]
index HEDOHBIBEREZRL /2D THSH. W
NOIH B MIC b HE e HEBIBRILED b s -
7=.

Fig. 812 1m, 2m, 3m OFFITEI+ 5 RL] ©
BhigrEfE & R] OBki#R, RL] OFUNCHT 5
HiEFRE & R] OFSYIIC I 1 % bR, RL]J in-
dex & R] power DB RE RL 7L DTH
5. WINOHEBMIC AR HEBRERIERD 6
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Fig. 5 Average patterns of joint torque about ankle, knee and hip of idling leg during takeoff phase in Re-
bound Long Jump by the three Falling Jump distances.

N -y,

Fig. 913, RJ power ¥ X U 27 BBk & TAAF
Score DHOMHBIRR AR L72dDTH%S. R]
power & ORNCIZ B E 7= HBIBE R 7 - 72
75, SEARBWEE ORNICITEREICE W HBIR R
HoNz (r=0.790, p<0.05).

NV & =

AR TIEE2HEO T D % F] EE#iA 1m, 2
m3miCd 5T EICk->T, FHEFTHAP] T
DOEMBEE A SHHICHE L2, ZOFKE, 1m
DOFAFTIE3.37+0.61m/s, 2m O TiL6.56
+0.43m/s, 3m ORFETIL7.36+0.31 m/s DK
FEEIC e B C EMROH BNz (Table1). 20
A FEEO =BT & % B UTIRF O Bl B & Mg
35 L, 34.91+6.29%, 68.23+4.23%, 76.37
+3.22% L7 0, #935% 1 HRITE% & TOKI-
HRELHEEL 72T AP TH - 722 LAHEMFT
&7z (Table1). ThHOfERIE, RL] & HLL

LIchr V=2V 7 FRTHAH TRy IOV T Vs
VT e TRgE Gk - )T, 1999 5 K
= AE2003) OME LD L —FHTHLDOT
Holo. T2, ImOREH»S2m ORF T
i3, BEHGEEER33% b OHEINAE /R LA, 2m
DRBEPH 3m TIEFH8 B DIEIML RS 7np
Sl T 1Im 26 2m CTlRKEERE % 8K
SHTFIHEOMAICKEL TW5SH, 2m»
H53m CHEHBYAEZ SO T, RO ICX
> CF]HHEOHKITHIGEL TW5D I & A REd
HLDTH5HEEPNS. ik, SmORFT
13, EBROBKERE HIC 0 AR EIROMES TR L
THITEX% b DMEEEITEL TR, FERITHE W E
BTl F—%2FHE S/ RL] THAZ LR L,
127 - 7=

FRED XD BB ISR EINTWS T
EBELENAD, 1m,2m, 3m ORFLIC BT 58k
PR ME, BEHIERR), RLJ index I DWW CHE L
7o, FOMHR, 1m & 2mORFEOM TiE, Bk
HHEE S RL]index 3 BB ICH KT AL LD
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1100 | .

2 1000 | . . ° .

[} L ]
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% 800 s
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o 1100 .
= 1000 - L ¥
B 900 F R ¢
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1200 r Falling Jump distance of 3 m
o 1100 .
g2 1000
B 900
% 800 | . ¥= 348305+ 16478
=700 oty
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RLJ index (m/s)

Fig. 6 Relationships between IAAF Score and RL] in-
dex by the three Falling Jump Distances.

2, EHREE L AREICEMEL, 0.2BUAROBmD
THEEEOECELT 5T EHBROONZ. L
L, 2m & 3mORAFEORTIE, wIhniZd
BFERZFRDOONh - 7o (Fig. 2). HE)FF
MP02HUNTHD, FRLS2DOT7 4 —F 7 x
7 — FHIEROEENI N 25 ¢ v 7EE) & LT
SEEINTEY, EPRHEARLS, HoRESR
WIS P EERPICHE B TE ST 4 —F Ny 7
TR OME) & 1%, PREHITRRE - ) HIC B 5
LRI A DR VRS ERRINTVS
(Brooks and Thach, 1981; Desmedt and Godaux,
1977 ; kM, 1989). F7z, EBEOAR—VITE
AR A AL &, ATV ORI
fE1130.09—0.19 s(BJII - KH, 2005 ; ZBEIE 2,

2008 ; BERiE A, 1988 ; &IINEA, 2008), zEfE
B2 = BBk O B U E130.12—0.20 s CRENE 22,

2009 ; L - RBER, 2004 ; MEMIEA, 1989 ; HE

% 26
224 + o
S | . ®e
"
% 20 °
S8 b . 1= 0014
216 |- ° n=10
14 L L 1 I
3 6 9 12 15
RLJ index 1 m (m/s)
@ 30
£ 25
E ! . s e« ®*°
% 20 °
E ° =055
g ° v
E 15 s
10 L L L ]
3 6 9 12 15
RLJ index 1 m (m/s)
230
&
825 r
°
o o ° ¥
<20 °
i * 0.490
[ ] r=0.4¢
~ 15 ™ n.s
P n =10
10 L 1 L ]
10 15 20 25 30

RLJ index 2 m (m/s)

Fig. 7 Relationships among each RL] index measured
for three Falling Jump Distances (1 m, 2m, 3
m).

H, 1992 ; BERIEA, 1993) Th-72. Thb
DI EhD, KON GETHHEERF DM
EBEERRFETF LS KETHNIE, N AT
4w VIR A 7 OVERTH Y, EEO
AR — > HEHIC S A BRI B S & 57200
i, RLJICBT B FI MY 2m L EICT 52 L
D, TAFDIODBBEZMIT/ B ENH L,
127 - 7=

KNT, 1m, 2m, 3mORAFICK TS P]D
BYIRIC B AR R N OV THRET L 72, 1m,
2m, 3m OFXTORFMT, H@ERK BT
LHEBOBPEMBICEREDRD LN, T,
P] OBUIFRIC BT AT, 1m ORI Tl
EDfli (0.52+0.16 Ns/kg) #=_L, 2m, 3m
TIZADME (—0.66+0.25Ns/kg, —0.44+0.25
Ns/kg) Z#/r L7z (Table 2). ThHDI &b,



AR AL SSC B O EITRET) L Bk ST o+ —< VA 71

- Falling Jump distance of 1 m Falling Jump distance of 2m Falling Jump distance of 3 m
207 ¢ 0.7 r 0.7 r
~ ] [} .
206 . 0.6 .. 0.6 I R
5 . . X ° o
g 05 | e e 05 e * . 05 LA
o r=0075 r = 0.206 r=0.620
£ 04 f ns 04 ns 04 | ns
g n=10 n=10 n=10
5 0.3 ' 03 ' 0.3 :
2.0 2.5 3.0 3.5 3.2 4.2 4.7 3.2 3.7 4.2 4.7 5.2
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E’ 0.18 0.18 0.18
£016 | o 0.16 | e 0.16 | L
@ e o . . °
£o014 | . o2 014 | e, 0.14 | ot R
§ 0.12 * o0 12 - * r=0.086 o1z | . r= 4L
é ' n“: 10 o 2; 10 ’ n”: 10
0.1 : 0.1 0.1
0.15 0.25 0.35 0.45 0.15 0.20 0.25 0.15 0.20 0.25
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= .‘ [ ) L] .O
£ 80 8.0 i 80 I s
E 70 ¢ . . . 7.0 s 70 I | R
E 60 L . r=0540 6.0 . r=0001 60 . = 0027
e n=10 n=10 n=10
5.0 : 5.0 ! 5.0
4 7 10 13 12 22 27 12 17 22 27
RLJ index (m/s) RLJ index (m/s) RLJ index (m/s)
Fig. 8 Relationships between RL] index, Contact time, Jumping distance of Rebound Long Jumps and
RJ power, Contact Time, Jumping Height of Rebound Jump.
1200 FJ HE#ED 1 m ORAFTiE, PJOBYIC k> TH
11 F R e R .
1000 . BHEIEIZATIA~ & L TV 57, 2m, 3m o
£ i * ° - VRN - -
5 900 - . AETRMCHIEL TV 5 S LARD b, %
. . . . N
g 8007 S e o BROEMRBEC =B ORI TR, VBRI
= 700 r P o —_—— . N N
coa | ns B CHYHIC T L — 2000 KT DR
500 : ‘ ‘ W), ZOMWERITOT U —FB5IC k> THE
4.0 %hwwﬁé) 10.0 I LR R A L, BEESTAOEE DL
i%g* PHELHT LISk T, BYIAENEES VD
o 1000 | . AL T D, LhL, ZORMEOHT
= )
g 900 - R b, AT OWGH A NI L 705 B, AR
= L ¥=67.612x - 95.987 . . _ . R
2 o | oy DIFEEIE % BT 5 2 L HRKE T 4 —<
600 | e A% RS DI dDEMTH B T RSN T
500 ‘ ‘ ‘ % (Hay et al., 1986 ; ¥R, 1996). ThbHDC
12 14 16 18 - R 2 N -
Five Steps of Bounding (m) G, BUFRICIEEFES F] RS 1m OR
Fig. 9 Relationships between IAAF Score, R] power Fit, EBROERBL=EBBOBY) 1T LE R

and distance of Five Steps of Bounding.

TR AYEBERE LI B T LD, EEEOEEBR=
Bk OBUNTIALLL 727 A M EENC I S 720021,
RLJICk% F] lEfEA 2m U EICd % 2 &8,
T AL DIZDDBLBELFM 5 T LR L T
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- 7.

—7, WHENCBTAHOKRESHLD L,
2m L 3m ORBOBICS, $HE A & KFESH
MOE 1Y —7HICIAEREEIRDOOLN. F]
FEBtES 2m ORFIC BT A E 1V — 7 #EIL, 45
B 77171 7338.3 £16.25 N/kg, KFEFH A —11.87
+8.37N/kg TH-7z. £/, SmORFITHT
HE 1Y — 7 fElE, $AE 1M 468.16+10.13 N/
kg, KFEFIA —22.37+6.63N/kg Th - 7=
(Table 2). C OFEMEEICBIN HERETTH DO
1= 71T, BYIBRREIC &I %)<
HO, FIAKFEHEOHE L — 7 EIL K EE
DOWREEL S/ L TV —FOKRKEIEERT S
LOTHD (BINEH, 1969, Kt - K+,
1999), 2m & 3m ORE Tid, BYHIEICH &
DZ T HAHARTTOKE IPFEICELALZ EH
BOOLNT. —T, EEHEC=ZBRBKNC ST AHY)
RO 1Y — 7 fEIL, $HE TR AT77.56 N/kg—
108.84 N/kg, KFEFH A A —29.00 N/kg——44.77
N/kg TH 5 LV oHENRL S5 (Luhta-
nen and Komi, 1979; Ramey and Williams,
1985). L7438 T, 2m ORI 5 HA K
NOE1IE— 7, $HhE, KPR & HICE
B AR Z BBk i L TN SWETIE D 5
DD, 3m OFE TIHERBRITE VA E SO
RINCTIe A EBRD LN, Fiz, HHER IO
KESEEDBIT, ZOEH/NNZ—VITOVT LA
A&, 1m, 2m LITEZLYD, 3m ORE TIIE
11— liR ko TR EL< %D, PUKT
LBUOLER, ZOBECPITIE T 530 —%
RL7 (Fig. 3). TOWEM/\2—vid, ElRdk
REZEBEOBTI O 4 OITRO THELELL T (&
B - RBW%, 2004 ; T, 2005). ¥/, AEEBHC
B ABYITE, SHEEEOESRE, I LE
BROERIC & - THUIRFIC7T0%IC b ET 5 2
LD, SREEE ORI A BEIRREOREE
o EHIh T2 GEE - B, 2004). #Y)
BiFOKE AR B YNICH T A e hTE
WBEICE, TR OB EERIC R 5 5
(WDHWPEOSNEIE) T LICBRY, B%E
BT LHMENEZRTIELT LICE->TLE

S. BNBEET, COBYEREO A =5
ERDH L7286 h, Thxe S TS FAHL T,
BUBRPIC ST D HEE BB TE 5 2 & Pl
INTWS Gkt - KT, 1999). chHDl &
hEBTH L, FEEOEERBSLZEPHTELIL 72
HENC T A /OICiE, FIEHAY3mICd5sZ &
B, TANDIZODOLBELEMITI A LR L
IZ7 - 7=

51T, BUE S ONCIRAHE O B 255
BB P L 7 I oW TR L 7o, B F
Vo7 FEiE N2 — 0%, &ToO F]EERECELIL <
Wz, L2L, ZOREIICODWTRATAS L,
1m 25 2m TR & RESOME Iy
NKELZED, 2m» 5 3m T3 REIET O (R
PV DEBICKELElE R L. TRHDORER
76, FJIRBEORAIC A\ BT BB i A3 4m
SENNHERL TNAH T &P TE S, EiERk
L =EBkOBUIEIEIY, BERIETC R OLTHD
BEMESESWVERTHY, T ZhOMERILY
DOV — 7 B3 EBIHT €5 3 Nm/kg—7 Nm/kg,
B EA T T#10 Nm/kg—18 Nm/kg * #ifs I T
W5 (Murakietal., 2008 ; 58 - &R, 2004).
YR RV 7Y v 7ICB0 5B & IRES
fioMERLV7 OV —71{EIE, 1m Ti31.98+
0.81 Nm/kg »7.33+4.65 Nm/kg, 2m Ti34.02
+0.87 Nm/kg »9.13+7.80 Nm/kg, 3m Ti
4.09+0.96 Nm/kg »10.38+8.36 Nm/kg T& -
722 Enb, 3m ORBEAFEBEICRLEML 2T
W7 RN R— v Z E P LIS T
—Ji, IRAHTIREEE OFKAMIZ S K E 54k
HEROOLNT, 2TOF]BEEICBWTRBED I
W7 RN H— e’ Z E P LI T

CCECORREHETH L, FINE#3m O
RE IO 2 ek TR HHEA T RS & D
12, AP ZBB OB & iked THELLS A 115
L7z 65U, EBRHE, BUIRTEO MK
TOKE IR/ 2 —/, TR RV 73
R = B IR TR EORER 2 GHMr 3% &,
FI W% 3micd 5 2 &, FEEOERBL=
BYKCNTEEST AN AT ¢ v 7 TedsR—FakE Y A
I IVEBOZRITHEI & KT % 72b D5 A T Dih
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BEM 7B T EDPLNI I 7. ks, A
ZEOPEREI, R =B & ORER B
BhER T NAE 9 B ik — BEff Y A 7 VBB O AT HE
N EMPNEIERHI ¢ 5720 D F A HiEE %
BITHIETHolo. ZD72h, YN/ FRY
7w T OREYNT I B IR B Sk
3, TEOBE Ly OKRE I L ARIFEE
RIS, BN 30 5 I IC B L T
3, SHR ISP LELRETH 5.
KBFFRIC I AL ETEEH ORL 5 RFOE
HTho7z. Lich-7T, BHAAT7y—< VAL
RL] index & DBARE K 57211, #FEH
DRAE " A —OfE~ E BT HUNENH 7= &
Do, FEFONT 53—V ABEITES A
7 Td %5 IAAF Score (TH:-FifE skl i
R) HHWAZ LI L7z, 1m, 2m, 3m OREEE
IZ 1) 5 %% TF O RL] index & IAAF Score O
BARa A AL, 1m, 2m O CI3H S5 HES
BIRIIFRD BNTndp - 7228, 3m OFEBETIIARE
7 HHBARARR (r=0.859) AFEDH BN/ (Fig. 6).
%, 1m,2m, 3m DERFITK T 5 RL] in-
dex HARNICITAE MBI RO N T & BFRD
bh7z (Fig. 7). L72h>T, HEFO/IT 54—
<V A & RL] index & OBRD H¥IKGd 5 &,
FIE#Z3mICZEL/ARLITFAFICL A
RL] index #4585 Z &7, EEBER =Bk
ICHTET 28U AT ¢ v 7 I AbsR—AGME A 7 )L
EBOZFITHE ) & FEMANCFEM 2T 3 5 72 d12id
B THHI EHBRBEINTC.
INETITRLICAMBEOR RN B A S &, K
FURVOBTFRTEZNE LT HBEICIE, F]
FEEEA SmICRELARL]I T AFBERTH S
CEDPHLNCR S /2. BELE L T A RL] in-
dex (I, EFEEOKE S ERT 2 BEREE - 48
RFE O B UIRE 0 & Bk 3 5 B2 IRl o 2 BRI
Fo TR EIN TS, —J, NUZRF 4 v Tk
PR —Fa4E Y A 27 )V EEY OB ATHE ) OFHAM I 1L,
—EANAZV NIV F Yy VT T APV LN
T&X7-. 3L L CTWw5A R]J power ICDOWTd,
AFEOKE I 2ERY 2R & B OB
EN % BT 5 EEFHR O 2 ZERIC L - TR

INTW5A. 2T, RL] index & R] power O
BIRICOWTHRRT 9 % &, BRiERReE - B, #
HiEfEI#E A, RLJ index & RJ power OEIC I,
WINLHFEESRMHEBBERERD ONED 5 7
(Fig. 8). TEEBHCHLIL /- EBHREH O R B
B AR L 7-F9E T, BRES R B bEo
BN EOEBRHES R B L, TD AT AL
RN EINBRENDPEL L EDPHLPIISN
T\W% (Meylan et al., 2010; Stephanie and Grah-
am, 2003). AFEFBRIICNOOME A ZEET
HHDTHY, RLJT7AFER] T AFDOW T A
Mk, WEnRLNNY AT ¢ v 7 iR iE Y
A 7 VEEE VTV 55, EOHE, BYHE
TED R &, BREEITR 257 (SRR
L EHE (BHEE) mEOEWEHY, ThHD
CERRMLICE L ZHFEMAMOT A THHI &
WL MIC > 7. 753, RJpower & IAAF
Score DENCIZHBE A AHBEIRIRIZFRD H iz p -
7= (Fig. 9). CH ETIiZ R] power I3, FEEBE
RV VTN EDZRMENT 3 —< AL DB
RABRDHNTE 2 OKBUE A, 2005 ; KEIX
7, 2009 ; X5 - @, 1995). LaL, KB
TIHBREH O/ 7+ —< vV A L OBRICITERE
BB R DN T E RS BNz TeE, KRB
FETIEFEATHIIE & B HRER BB NIz DITD
WTHREICE 2 A5 L3 L WA, 215k
LT, MGEOBRKENEE KFED BT BhigE
FThHY, HMIEOFE B LV OEFAILD
Wo TWAT ERFERIC > TWAC & PHEET
x%. 2% 0, R] power (/X7 3 —< 3V ADE
ELERERTIRD L L0000, FEKEOE VK
Rk H ORETFICH LTI LY FALICALE T 5
KRR ER E 725 L BHMETESL. 2O
72T, 8T 3 —< VAL OEERN B RIEIK
<, HEBREMRMBRD N7 sEZ2BNA.
—7, EBEIEABEMLLL T\ 5 RL] index i1,
AOFBRRE H D/ 5 —< V AORERER DOH T
B ERICMEL TWD T D, BHERMEE D/
x—<V AICEEN BRSO b N/ DTl 7Zx
WrtkEzZbN5S.

—, AFBEREE I OMETHME & L THY S
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NTWAHI AL & TAAF Score IZ13, HE M
BABIfR (r=0.790) AEHBN7 (Fig. 9). =
NHOERIE, ThE TICHKER HBEDRE ) %
BIE R 5722, SAERBkEHW-TF A 3
BERUICERSINTCE/EEBTLH L. SHIS,
RLJ index & IAAF Score OEIC & A ICE W
BAREtR (r=0.859) DB N7z (Fig. 6). RL]
TAMYE, ERL/IAFEOKE IZERT 5Bk
BIEEEOFHIZWNCINZ T, /NU AT ¢ v 7 Tsf#
IR Y A 7 VEBOFRITEE N & Sl K 5
BRDFAN & 75 % BRI OB % I 2 72 HE
FHlCTH 5. L7c-> T, EETIThh bRk
RLEZBEBNCNE T AR HM - L mrIC
oW, BEHis XUORK+ 5 2 LBAaRER
TAFTHHEEZLNS. ThHDT &b,
FIWEBE% 3mICi%E L 7= RL] & A + & 2D
Td» % RL] index |3, AEMEBEC =BBIC N7E T
LACEBMER H O/ AT ¢ v 7 InfiiR-takE Y
4 7 IVEBOFITRE 7, L 0 BRI SHE2 K
TAHIOOERITEERDEL T LB L NI
ALY

RL] 7 A M X 2RAHE LML, EFOHEEV
AN, Flim, WRR SR Tk D s 5 AlHE
WRD D, KUFEORRET, KFFE EFERIC
45y =7 VXIVOBFRFECTHY, FIE
B2 3m OFREL, EEOMBICKS I 5875%
DOBFEEEITHHY G5 b D TH -7 (Table 1).
LL, To, FJEME 3m ORFIC & 5435
HE (7.36£0.31m/s) &, AADOLZT=EkD
—ETFOBERE TH 58.61+0.21m/s (HIL
E, 2010) AHEHEICL TE2 DL L, 85.5% b
DEIC7E>TLED Z EHBOONIK. £ T,
E2H WL TAhLE, CORFOREGICET
% BN E DKIT5I OE I e % & D 75 FJ
A RE 52 L RET S L, 6.46~6.89m
/s DEHREI T 5 F]BERHC T 5 2 & 3% YT
HY, FHIEAEICES T A F]FEREN 2m OR
i (6.56+0.43m/s) ICHMT 5 ENFEDHLN
7. INHLDT LEBEETHE, —OLFE
F, AN EFABREDNNT 5 =<V A FED
ValTHFEFOBAEICIE, FIEEEY 2m I

HELZRL] T ANDERC/AZ EDBEZDL
N5, Fiz, VaiTHTFRFLILICHESELA
VO EF T, FIEREDS 1m ORBICHE
THZELLMLBEIRLERDNS. —JTiE, &
DTEHVWERE LNV —BFEF T, FJ
PRMER Am ICFRET H L & BB AT HENM:
b+ EZLNS. ZOLDICTAFE{TOR
SFEOBEF LNV U T, FIEMA»3%ET 5
CENRETH B, FIHEBORENEDL, 4
BIHICHA T ALERDLHEE I VFLHLD
ThHh.

vV B #

KBFFED B, AT~ O B H B 1 il
LCHFET B8 AT ¢ v 7 e fisR-JEfEv A 7
IWEBOFFTEE T OMERME & £ OB R
LT, FHY Y VTN T 5 —<VAEDBFREK
WHTBHIETH- 7. RBRFCHIET BB L5
HAEME LB FEFIOAEHEICL T, 0.1
mOESOREEES TBOTY, FHTEY
BfERFTD & L BICTEL2IES £ CHEST S
DRASYAVE = DS /A E AR>Sy R il > {6 N Y
DTCEHEMTLETOEREDT, 1m,2m,3m o3
i (MR 512 E, B O KEHEE X
m b)) Rz FREIC BT A EEIE)E,
FAGREE, FUIRER, BYrhoMm T, PR
BEASTRIL /2. 7z, DhiERRRE2 B OIRFHE Ch 4
CHICkST, UV FB YT Yy VTR
(RL] index) AL 7z,

ZORER, VNIV FEYr v TT— (R]
power) & 3fE® RL]J index & OBEICIZWVWFNnd
BEHAEBERE R <, MNP Th5b D
EnBOLNT. —F, 3mOEHELY H W
RL] index IZBR » T, FEFDO/NT 5 —< U/ A%
FHBCHETE % 207 (EEEREHEORE L T
W5 IAAF Score) & ORIC = O HHEARY
BHRBRD BN (r=0.859). £/, 3m ORK
ICRTAMER B SO TRMES V7o E S
RLRIE T — v, EEEOERBC =B & DI
LD THo7. 7nds, ERONY AT 4
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v 7 e RN A 7 VEBOFITRESI D78
DI T 5 R] power &, IAAF Score DRI
3H B BRI fRIZFRD BNl - T
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