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Effects of Changes in Soccer Field Length on External Load
in the Same Area of Small-Sided Games
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Abstract

The aim of this study was to investigate the effect of field length on physiological and
external load in the same field area during small-sided games (SSGs) of soccer. Three field
dimensions were used for SSGs: (1) wide field (wide; 20 X 30 m), (2) normal field (normal;
30 x 20 m), and (3) long field (long; 40 x 15 m). Eight college soccer players (average age:
21 £ 1 yr; height: 171.5 + 2.9 ¢cm; body mass: 66.9 + 2.0 kg) were monitored using a heart
rate monitor and a 18.18 Hz GPS device. Total distance, distance covered in four speed
categories, maximum heart rate, and spend time in four heart rate zone categories were
included in the analysis. Moreover, %Sprint. Vmax — defined as the peak sprinting speed
during SSGs relative to the individual maximum sprinting speed measured in the prior
60 m sprint test—was included in the assessment. Statistically significant differences in
total distance and %Sprint. Vmax were observed under the long condition; however, no
significant differences were observed in the remaining measures. Study findings supported
that for the same field area per player, extending field length increased total distance and
sprinting speed during SSGs.
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BRO Ny FLXVOYy H—0RETIE, AFY Vb
R EDERERB X MY RTREIISE N EARO S
4. Blz1E, Mohr et al. (2003) &, RKINO N v 7 LxX)p
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kmL <, AAEhoERES =7 (= 18km/h) T®
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RIS TS, A7) v aTLITY) —
FOREGHDOAT) v b (> 211km/h) TOBBEHED
2006 55 2013 DI T— )V F — /= Z R ETOR
Ta yTHEIMLTWw3 (Bush et al, 2015). HARIZBW
Th, REAFRUIZBWTHEH L NV RS IO TH
IR e GE B BB ) O FE AR T & % Yo-Yo Intermittent
Recovery Test (Yo-YoIR) OfEHEBE W LG SN
Twb (HARY v h—Me, 2011). 72, U136 HAR

11



MNVENES/R

RFEF TORKERD Yo-YoIR DFER D, L~ sk
DT EICBEHEESENTWS (HARY v 7 — 4%,
2011). L7z25-7C, BTy 7—12BwTiE, ROy
TULNVOEFZT TR, HRIZBWTH S LI 4FE
T AV Z2BLTHETHBELRB S 2 ETI L
MNTELENETLLEDND S,

Yo h—0REE, FL—Z TV A 7V ORTERE
REHTHL. Bl2E, LHEMIC L E, #ERICHKED DS
Bt ERIICEFEIHETRA N NN T + =< VA% 5
HTELLIICPNL— v 7EBERMEZHEL TV,
Yo —ORETIE, SEREEIE) RINDH, £
DREFIATON D BIREEENL, ¥ — X v HhOEFO D
YFa v a SHEFEE 2RI IS LW A TREEA D B
ZENHE SN T A (Hils et al, 2020; Malone et al,
2018). F 72, Anderson et al. (2016) X, ¥ — A D
ERAEOPT, BREYT 2R EDT30 % RiORF L —
A 60% UL EORGIZHFENS L T o EF L KL
T, Y= Ar%@BLCEEE (= 144km/h) TRHT
LEHENE LS HL A2 HEL TWAH. L2 T
AAIEEHG L2 VWERTE, AACB2ERETOE
BEMET 5720, AR MY LEF L dmie,
EHBE NSV RERT A LTI YT v a v
FrEZIM LSS 0END 5.

Yo —DAE— VA Fr—2n (LUF, SSGs £55)
X, 11 A4 7 — oRE R o ABE AR, SRS,
BLUONRZ, FU TN, va—t (UF, 722V 7L—)
W% E D W NECHEBES CHBT L2 E05TE 5
(Gabbett and Mulvey., 2008). Z®7z&, SSGs Ix#lA 12
JeFEYs L e 0o 72 BFDS, MEBRIIE -V ERA D5
BREDEW L —Z Y T ERT)BICEMN 2 FERO—DTH

VERGE, fREFOI—F 7 - hEL, 74—V NIk -
Ere EOEREEE ST H I & THERSNER, SERS
LT 7= NVT L —RBEENSELILENTES
(Hill-Haas et al, 2009). Z®OHTHIZ, 74 — )V Nk -
WA ENER, AR B LT 7 =2V 7 L —
IZK&E BT 5. Coutinho et al. (2019) &, [Hl—0TH
BIZBWT, MOAPEVT 1 =)V F (il 36m x #
25m) TIIHEOBAE VT 1 =V F (f# 25m x # 36m)
TD SSGs & i LT, HBEIREESEML 722 & 2 s
LCw%. F7, Casamichana et al. (2018) IZBWTd,
HEDMAWFENT 4 =)V F (#E50m x H40m) T, i
OWPHFNT 4 =)V F (# 25m X #40m) TD SSGs &
W U C, A ENEREE 72 T Bl (= 18km/h)
TOBHHEHIES 22 2L 2HE L5, fodOR
ENHERT 5 2 L IPEVy, SSGs O EHEEM B L O

12

WREFEEEENE L R D L5, SSGs DIHEDADE S
X, MoOMOES XY & SSGs FORERFOHAMICE 2 55
BRRKE W LR TS (Casamichana et al., 2018).

LA L7Z%%, Casamichana et al. (2018) DOWfZETIL,
T A =NV ROMEDOMIZF TR, 74—V FHEDKE L
75T\ 5, Praca et al. (2022) 12 SSGs IZBWTET 1
ANH72) D7 4 =)V FHBEFAKE 25 L, ERFHEMN
LIS A L EHE L TCw5b. L7zh - T, Casamichana
et al, (2018) DWFZETIX, SSGs HDOFETFIZ5 2 % AR
AL L7281, fDOBORISDENIZL DD, EF
LAB7ZD DT 4 = FHEDENIL D L DOMIZDONT
BAHOEFETHL. LzAoT, 74—V FOHEDAD
REHSSGs HOBEFO S F EF RAMICKITTHELT
SMCTAH20121E, 74—V FHEREEH—L, HoLo
HEE LS TR T 2L ED D 5.

AR T, MR AN LEY — 7 ICFTE 2 K¥HF
Yo —EBFEMNREL, SSGs ICBWTEF 1L AH72D
D7 4 =)V NHFEDFE—TH 5 H5EOMDBO R S HNE
ORI (AR, S asT (B EEEE, B ahEer)
BLUOT7=A VT L—0 OISR, FUTN, Ya—1)
WRIZTREICOWTHLNIT A2 I L HMET 5.
SSGs DB DIERZFE, SSGs H D e Mz, 4
HSZRANB L OV AR SIS % & v ) IR A WREES
b7, KifZETld, #EF1ADHZY DT 1 — )b FIHFK
WE—T, HEEOBADOD T 5D 4 NkF 4 N SSGs &
3 5MRE L CTHGES 5.

2. ik
21. MEMRE

WFzeRt g s, HWIEHA AN L) — 7 ICHTE§ 5 K55
THoh—EBF8% (FE2l = 1k [Pl = fEiEfF
#=], BE 1715 = 29cm, AE 669 + 20kg: DF 24,
MF 4%, FW 2%) Tho7z. %B, RFZFEORBIEL
b, RO EER, WEBXTEEAIIOVWTTEB LY
FISEICCRBIL, WIEASINT 2 A FHHIC &L )57,
KN P ARG YNE S VR S e 20 P K PR S e S ROV
BEMTEmBL .

22. RBRBIE

KD TRTOFERIL, BHOY v A —FHALES
79y FIZTUTo 72, Wige%Eid, 5F4 HEERIZS
L7z 1HBEIZ60m AT v b F A N&2iT-72. 2HE,
3HH, 4HHIZSSGs 217> 7. &MEIX 48 FEH DL L
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OME BT TERL. 72, WERTI RN ICL 5%
BA/NRICT B 720124 TOMEIXE UREHE 1247 -
7.

23. 60mATUL FFT R b

WHIER R O R RBEERE Z RN T 570108 E
(Brower TCi Timing System, KL —/8— 7 X ) h &%
E)ZHWT60m A7) ¥ M7 A M EFERLZ LEER,
A% — M, 30m sy, 40m His, 50m Hbri, 60m b
MUICRRE L7 RS — VEBIIAY VT4 v T LAY —
MDY AIVTE, EEELE ROV ALDEPoT
10m XH OFEEERE 2 FIL L, RBFZE TR AR E B E
LERLT.

2.4. SSGs

SSGs 1, F—TEFE (600m°) THEDLDOR SN RA 5
SEMDT 4 — )V FTERLZ. REFZETIE, T—nicm
O HMEHEER L 74—V R A XU,
Rampinini et al. (2007) OWFZEIZT 4 Axt4 Ao SSGs T
Medium size & L CHERAENT7 4 =)V FeRifEIl ) —<
WA (FE30m x KE20m, BFE1AH-HYD 71—
FIHifE: 75m%) #HEL. /=< VEELSHOBD
ESx% ImERELfkEr 0 v 744 (i 40m x 1%
15m), /=< VM HMEOBOE &% 10m i L 727%
ExTAFFEE (##20m x #30m) & L7z &b, #
FLADZY D7 4 — ) FEREIZEEMET75m” 18— L
7z. SSGs TIIMWIFek 5% 84 % DF 14, MF 2%, FW
1% TO02F =23 FERLE. F—a0301F, A
FROMIERNREDVHRT HF —L2DT—FIZL>T, W
F— LD ERT Y a U pEII DL L) ICEEL .
EBRTIE, lHIZ3GHITNToRELEmL. 1:AE
DOFHIE 60 & L, S 10 5 MoRE % 3T 7.
BRI SSGs % % 2 HMI S L, &5 3 HEFEM L 72
SSGs x# Eti ¥ 2 MHF OB % f/MNRIZT 5720, FEiid

SSGs IZBITAHED WO E X 0 28

B 5L, B 2 ANE L CEML 7. SSGs DA AE
B 7 FERENEIL Table 11278 L7z, T—vi, B & 1lm,
W3mDI=T—VEMHAL, T—VF——1FMEL
Lotz 74— VOB ICEEMOR-VEES, K
BH2HET AV MIRICRESTSHZ LT, 74—V EFD
AT 72 R — v 2 BRFE G DM AT < RER % B985
L, VWM ZH#EL:. s F 340574 =L F
DI R = VOB TEE, Sy o724 F723 87
WA vELl =T z—=F4 L) LHMEITY vF
A MR- VOFRMER, F—Vrh7iEs
bEL, MR CTHILUITNTN=T T2 —F 4 YO
MHE Lz, T=NFA4 05T 4 =) FOIMIH R~
VOMBELER, ZEMTHL, a—F—Z)T2560
X4 FERIIR)TNAL Y EL SFEACTHIL, T—
VI EPEDFy 74 FE N TNA e LT,
T=NFA Y EpoDFy s PEEN—T -4 V%
BZ7WER, TV ErbDFxy 24 v ERIER
JINWVAYORYELE LK, 72, 70 A FRI T3
VFRRERT, 77 BB o YA I ETEOYF» S
OMFE7T)—F oy 7IZCTV—2FTA2Z L. #
NZThoRAETIE, F—oFiz 1 AREL, x>
fa— L7 %&b, RS ORRIEIITbRro 7.

25. AlIEEREE

SSGs i, 7 a— VKR v aZ s TV AT LINT F —
~ v AGrirEEiE (LUF [GPS) & W59 ) (GPEXE Pro2,
exelio #t#, 4 # 1) 7)), A7 (Polar H10, Polar 1%, 7 «
Y7V F) R, A ERTE LT SSGs i o R B EEE,
B AL 2 L, A EsT & L COaEcE e L7z,
AHFFE T L7z GPS (& Justin et al.(2021) 12 & o T, ¥
H =D — N E L 72 FEBRICB W B OB EEATE
WEBETHL I EFRESIN TS, GPSIE, FFHlRN
A b AH L CHIER SR8 OB HEOBIZRE % L7z, GPS
13 1818 Hz DM T — % Z W45 L, SSGs OB B
HE X ALY A S L 72, SSGs MR ENHEHEIX Lemes et

Table 1 Order of implementation of SSGs

1 2 3
DAY 1 normal wide long
DAY 2 long normal wide
DAY 3 wide long normal

Field size: (wide; 20 m x 30 m, normal; 30 m x 20 m, and long; 40 m % 15 m).
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al. (2020) #Z#Z\ZLC, 4 OOBBHEEHIZHEL Th
WrL7z. 4 SOBEHERIL 7.0km/h Kiii % Walking, 7
km/h Dl 144km/h K% Low, 144km/h PLI 214km/h
Hiili 7 High, 214km/h PL % Sprint & €% L C, BH)
HEER O EhEEEEZ S L 72, RFgE T, OAEN R H
WCSSGs o R bR llE L7z, 72, e S
E 5 (220- i) wAOIEE VT SSGs T A RHE
(%HRmax) % 4 DI04 7z. AWFFECld 75%HRmax %
iii % Zone 1, 75%HRmax D\_E 85%HRmax #iifi % Zone 2,
85%HRmax L I 90%HRmax Kiiii % Zone 3, 90%HRmax
PLE#% Zone 4 &%z L (Hill-Haas et al, 2009), %HRmax
o7V - R Lz 512, SSGs ok E
HEE B L OHANZHIE L7z 60m A 7Y MO TRKEEE
P IZR 5 % SSGs W O e e M (LUF,  %Sprint.
Vmax & $5%) #HH L7 SSGs iZ€7F 5 25 (HDR-
CX670, SONY, ®IL, HA) TR L, 77=AVT L —
DR ETLFE L7, /XAE, A= VS BRI ~D %
WHTE, FUTIVIE, L CTH—#EFA5 3 \LL AR —
Wiz —EoEE, ¥ 2 — ME, HFEIT— IV HIRICH
LTHETAZ 2L Xy 7 EER L. 7720
VT L —oREUL, Ty =515 L LD 2 4 0mE
THE L7z ME2HVPEHXEGETLIRTOT 7 = VT
L=tz £ L7z . 727 =h V7L —HEOHEICD
WCHIEIH H 22 LR S I &2 a7 4
B, BB R EIX 089 ~ 098 TH o7z, L7z - T,
RIFFEIZ BT 5T 7 =7 )V 7 L — OB EEED &
WeEZ 5.

2.6. HEETALIE

ECOWEMIZ, FIOME+FERETR L2 REHLE
12iE, MEHHEY 7 b =7 (SPSS Statistics 26.0) &
W7z, SSGs T — 41k, ZHMTHELZEHITED
T =8 ERFHMEL L, 5 L7z SSGs i o ¥4 Bl A,
Wi B, %Sprint. Vmax, FEDH S O R B HE,
RAROHE B & O %HRmax 5l 7L — KX, G0 dH
b —ICEE AT 2 W LB L 72, FEH112 Mauchly
DEREERE X 1TV, KAEIE BT o 204, K
MO EZ SR LAEBEAOF R AR Lz, 72, Kok
HHE TH - 723413 Greenhouse-Geisser D e & %
S L7z, Z OHBOMIEIZIE Bonferroni #: % Fiv: 72, 7B,
AEAKIEIERRERD %Al & L7z,

3. ¥R

A L TR = VDT 4 — ) FOIMIHE TV B

14

WoOFIE, 7 —~V&EMHET198 £ 40%, 1T 7 %&M%
T207£21%, 74 FEHETIBIE27%TH-7z.
SSGs H ORI B HLBE I BRI PEME DR R, FREEDH
BEChWI L RSN (W =0908 x*=0577, df
=2 p=075 &=0916). T/ BEHEBEIIONT
LEREHAAE TRV LRSS N (W =0735, x°
=1844, df =2, p=0398, ¢ =0791), TOHEOMEL
Fhti L7z, SSGs M O#S AL EYEREE, 2B BE 35 0 £2 B ER
HE% Figure 1 (2R L7z, AWFZETIE. £5&4F3RET o
FEhiL. £ THRONZIRAETDOT— 5 &ML L T
SRRV 72, Figure 1 Tl, IEHEE Z & I2FHME %
L T2 720@BEIEEE L, S OBBRREO &
FIE o TWwb, 72, Figure 11238 W CHRBEN
& A O B R EE X —TTECE S W T 2 T
ToTWwa., Lo, HBEIRHE & HEEF OB
HE X Figure @ Y $iHZAriE L, 2 1L Figure & 7ERL
TRETHDH. L L, KWL TIERBEIRERE T L <&
BE T EORERE L TV A O0ERT 720, Jeirifse
THWwWOLN/2 7T 7RE S S LARNISED Figure % 1ERK
L7z, #BEIEREEZ, 1> 75 (6307 = 37.7m) #%/ —
~ V4R (6058 + 36.7m), VA F4&fF (5758 + 356m)
LR L CTHEICE 2572 (CFHR = 12084.386, F39F
77 =6042193, F (8, 2) =12667,p <005, n 2 =0644).
RBEh ] OB BTl & T OB T 41 I
X R o 72, % Sprint. Vmax % Figure 2 (278 L
7z. % Sprint. Vmax &, 1 > 7 & (768 = 6.7%) 7%/ —
NG (T14 + 53%), 74 N4 (649 + 53%) &
L CHEBICEL, T2 /—<VEFET 1 FEE
HELTHEREICE o7z CFH = 568441, FIHF) =
28422, F (18,2) =38907, p <005 75 2=0848).
SSGs H O RO, 7 A & (171 + Sbpm), / —
< V&M (170 £ 6bpm), O > 744t (172 = 6bpm) T,
M E R AT o7 (p > 005). Figure 312%
HRmax sl 7L —kf Z /R L72. % HRmax §llo 7' L —
BRI S TR E R I o7z (p > 005). Table 2
T 7= AN T V= ER L 77 =T L -
2 TOHH TRUMICEERZ I o7z (p > 005).

4, BE

RIFFECTlE, SSGs D7 4 — )V KOHKED DD E & H3 T
OEFEAN, SMYERB LT 7 =7V 7 L — DR
ZRIZTHEBIZOWTHLNITAZ LA HE LT, [
—HET, MOBLORIVRL DL IFEHD 4L A4 AD
SSGs % FEfti L7z, ZD#ER, SSGs oM BN LD ~
TEAEN ) =< VEEB LT A FEMAE L THEEIC
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SSGs (2B Bt DD K3 D5LHE

%k
x
700 - 630.7
605.8 ‘
575.8 L B wide
600 - ?
E 500 - é Onormal
=
[-P]
E g g 276.4 Blong
S / 262.3 244 2613
2 300 é 2526 2547 _I_
3 /
ol l 1D Z
100 = g g 68.3 60.1 63.2
% - 5 43 &
n / / I"‘Ia 77 43 53

Total Walking Low High Sprint
Locomotor categories

Figure 1 Total distance and distances covered in four locomotor categories during small-sided
games played under three conditions (wide; 20 m x 30 m, normal; 30 m x 20 m, and long; 40 m x 15
m). Data shown as mean and standard deviation (n = 8). Significant difference (p < 0.05). Locomotor
movement categories: Walking (< 7.0 km/h), Low ( 2 7.0 km/h - < 14.4 km/h), High (= 14.4 km/h - <
21.4 km/h), and Sprint ( Z 21,4 km/h).

*

90 - % *
80 -

S

% 70 o

g

>

£ 60

St

)

=2

= 50 =

\_/

\

0
Wide Normal Long

Figure 2 %Sprint. Vmax during small-side games played under three
conditions (wide; 20 m x 30 m, normal; 30 m x 20 m, and long; 40 m x
15 m). Data shown are expressed as bars = means (n = 8) and circles =
individuals. Significant difference (p < 0.05).

Eho7. F72, %Sprint. Vmax (310 ¥ ZF 50 —< T T 7= VT LRI GEHBCRERET R
WM, T4 FEEERBLTEEICEL, /=~ V&G Moz

BIA REFLHRLCHEEICE P72, — /T, £2Th ARWFZETIE, SSGs O ENEAE I 1 > 7 S5l
REI AL O B EEEE, % HRmax Bl 7' L —REH, B FHEHBELTHEICE W 2R L 7. Coutinho et
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m wide
240 -

Onormal
g180 - l Blong
]
=120 A
)

A=
=
A 60 +
0 - 7
Zone 1 Zone 2 Zone 3 Zone 4

HR zone categories

Figure 3 Playing time in four heart rate zone categories during small-sided games played under
three conditions (wide; 20 m x 30 m, normal; 30 m x 20 m, and long; 40 m x 15 m). Data shown
as mean and standard deviation (n = 8). Heart rate zone categories: Zone 1 (< 75 %HRmax), Zone
2 (275 %HRmax - < 85 %HRmax), Zone 3 ( = 85 %HRmax - <90 %HRmax), and Zone 4 (= 90

%HRmax).

Table 2 The number of average passes, dribbles and shots during small-sided games
played in three conditions (wide; 20 m % 30 m, normal; 30 m x 20 m, and long; 40 m x 15 m)

wide (n = 8) normal (n = 8) long (n = 8)

Pass (numbers) 85.3+135 76.7+0.5 70.0 + 14.0
Dribble (numbers) 37.0+ 24 357+45 36.3+1.2
Shot (numbers) 14.0+4.5 183+34 143+42

Data shown as mean and standard deviation (n = 8)

al. (2019) &, F—OTfE THED DA E SSGs (#E 36 m
X M 25m) 1, #EDBAHFE SSGs (#E 25m x4 36m)
L0 b SSGs HOMBENERES R o722 L Rl L Tw
%. Coutinho et al. (2019) (%, EFOAMEMRITT— NV
HENAKA L, EFDPBERICT—VIZEDZ ) ERY
varwlsbitw, HOBPENT 4 = FTREB)EEEE
BEL G SMRENSH L LEELZLTVD. 51,
Halouani et al. (2019) i, W—»7 ¢4 —)LV F (#t25m X
i20m) T4 AR 4 ADSSGs # 15D I = T— )V % i&iE
L7c&thl, 32— VeREXTI-VIA bkl
~ 1m O#iPHIZ Scoring zone % 7% %€ L 72 Stop-Ball §:14:C
EEY R % 50T L 72, Stop-ball &4 Tlx, 130 T— )b
RARE L7 LT, SSGs OB B RS A E
WEDP-7-ZEERELTWD, Iy a— by 545

16

- CD SSGs D e, Y a— bEITOZ LN TENITT—
VRN E WA BB T 5 LEA 7 A, Stop-Ball 5
BCIBEEEL7-OICIET— VT4 VFTREL TN
B ownicd, BEBBEMNPREC o/ ERL TS
(Halouani et al, 2019). SSGs H O#F B HEEL, SCiTHF
FEDORREFBRICT— VIO (T— VT 55804 T
OWHiHE) HBEL 2D EETF 1 ADIY DT 1 — b FHED
f— (75m’) THRERLEZEZLND.

— 5T, AW TIIREHEEIEF OB RS & 4
RIS THE LR ZD % o 72, Martin-
Garcia et al. (2020) 1%, T—= VA% K= NVEEEEEHK
&L L72SSGs Tix, 1 AH720 D7 4 —)v NEFEAEINS
% &R (> 198km/h) TOBBEHS R 2562
LaelELTns, 72, EFLADZYVDO 74—V N
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s % (25m”* ~ 275m°) 7 4 — )V FTD SSGs % It
KLV Y2 —f (Praca et al, 2022) Tld, SSGs 128
WGET L AHZY D7 14—V FHEREDSHEIT 5 &, B5F
IZBWT LY IRCEPHE 7 N—F 2D & 5 72D
HIETT, S E S C OB BIREED T 5 L HE L T 5.
Martin-Garcia et al. (2020) @ SSGs TlE, T—)V2SikE
ENTWhaho/zZ &5, SSGs OB HEEEG O
BEAE L T — VA OMEEICER L CEFLADZD) D
74—V NERICHESNL EEZONL. — T, Aif
FeLAfRIC— AH72 D) D7 4 — ) FEFEA 75m° TT— L
F— /=% &L 5 Ak 5 A TSSGs % %Eiti L 72 Coutinho
et al. (2019) Tix, 71—V FOMOBORE I HEVE
ECIx, BAREENIEEE, EEEER OB EHEEEDY, WO H K
WHRFE B L TCE o7 SSGsDEF 1 AH) D
7 4 =V FEFEHARBIGE & [ — (—Ad72) 75m*) THo
Th, #7414 -V IFHELETFOH, CGKOFMIZL-T
AR AN 7 HUTREMEA S 5. FEHICIAS 22129 5728
12, SFESFLEMEETELR LMENLETH .

ARWFFETIEHED WA E < 7% 5 5122 T %Sprint.
Vmax A& 722 - 72 (Figure 2). Faude et al. (2012) 1%, ¥ »
H—DHBHEDIFEAEPERELZET VAN LIEFIC
LDEM AT METEN T2 L 2HEL T
Wh, DF ), BEOF Y v AREL oI2IE, BB
ATV Y MOL) BB LRB X SLETH L. AW
BWT, 74—V FOMOADE S A& 7% % & %Sprint.
Vmax V&< o722 &1, IT— VOB EL 252
ETHBMOEFHAT— VI o TATY) ¥ b3 % HHE
PELCRD, ZRUEWIIETE 2SR o722 &
B—DODERNTHLEEZOLND. F7z, TV OHHEE
BEL ZIULTHUOBFOERIZH H AR—-ZADKEL
Y, WEMOEFICE>TILID AT v P LT IR
Wk 7 5 7272812 %Sprint. Vmax 257 < 7 o 72 WGB3
HDH. KT, HEOBORIZELEET S I & TSSGs
M ORIEBIIREESH NS 5 2 122 T, Hie o E—
KBV TEHoLDOR S PR 5 2 & TSSGs H
® %Sprint. Vmax 735 { %2 % Z L AVRIB S L7,

SSGs H it DB D FE S HNIER T % Z & TSSGs H
® %Sprint. Vmax 235 < %5 —H T, KifFETHRD 7 1 —
)V ROMEDO DA 1 > 7 5T D %Sprint. Vmax 1
¥TT768% ThH otz IEHMOT 4 —)V FiEFET 11 Ao
AETORKZ T > FEEEE, P T30 ~40m TH D
(Al Haddad et al, 2015), ®AREEHED B%LLETH
% (Al Haddad et al, 2015). AREFFETIE 7 1 — ) FOifE
DADEEPIERET 5 2 L1, %Sprint. Vmax A3 E
{eolzs, Oy TEMETHS> TOHMEDOHEN 40m TH S
729, 11 NH OGO AREEEE & FREEISET S
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WIEEDBORESPENEER 5N L. HAEITEELS L
(2xF L, SSGs HiZi RIHEMRE Z I S 5 72
DIZIE, AWEon > 7 &t (fiE40m) L h dbBLOES
RIEET D ULENH D,

— W2 SSGs D7 7 = h v 7L — o, ET1
ANBH720) D7 4 — )V FHFEAVNS e p L8mL, #F1
ANH720) D7 4 —)v FHEHIKE %% LA % (Riboli
et al, 2020). Owen et al. (2014) (2L % &, SSGs D7 1 —
WV FHEBEAVN S WG, BREIOET L FMEloEF L O
HHEAT 2 %720, WBMOBFENR— IV ERFEL T
LEEMASROSNL ZETTHL— A — il b, —h
T, SSGs D7 4 — )V FHFEPKRE L b &, BEMOE
F LM OBRTF L OFEESE L 20, BREOBRF I
MEFMED TV Y ¥ v =P T 5720, TL—AE—
FASEL 72 %, RWIETIE, 727 2H V7L —RIBICHE
BRI ol AR TIE, E#BFRLADZVDOT 4 =)L
FHEFEDFE—Th o 72720, WEMOETF LTl o3
DHHEASFMMTHE VEAL L Lr o722 LDS—DDER
ThreEZoNL H—HED7 14—V FIZBWT
SSGs DHEDIDO RS DR, 77 =H )V 7L — Rz
WEAERITEhnwEEZON5.

AWFZETIE 7 4 — v FEFEA 600m? (—AdH72 ) 75m’)
D—DDHEMTLIERREZIT> T, KUFgELAt
DG THEM L7856, AW & FARORE R % 2 D IEAR
HCTHhs. F/2, REFFETIE, 74 &M (HE20m x #%
30m), / — <)Vt (i 30m x ##% 20m), 0 > 75 (HE
40m X f# 15m) @ 3 5T SSGs % FEhti L 724, AHF3E
EFUHERETH, 4% L7z SSGs DFMFEEL D b &
LICHEDD DR TmO 6, 5 —EDRIEIBR 7
7 5 SSGs H DS EN IR EES % Sprint. Vmax 2321L L
Bl bl L) BORSIIBLBESFET S0
eSS 5. L7z25o T, SHRERO ML —= 2 732
BOTRIPZEOMAZHEH L T 7zol2ix, 74—V K
DBOEZSHPSSGs 1CH- 2 5B LET 1 ADH72) D
7 4 —)v FTHAEAY SSGs 125-2 5528 % & ) FFlICH & 2
T BEDR DD,

QWAL

5. &

Aifgeix, BF1AD2ZYV D7 4 — )V FHEHE (75m?)
8[E L SSGs Tld, AMAENEMN (AU, %HRmax
MOTL—EHE) 727 = NVTL— (OIA, FY TN,
va— ) MBIEES o, —JFT, SMERTIZD
WX, RIS TORBERREICIEEZD LD o720 DD,
T 4 =) FOMED R S 0K 72 B 12O T B FLHE A IE
FL, %Sprint. Vmax %% £ o 72. KIFZEOF R0 5,
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SSGs IZBIFTAHT7 4 =)V FOMDBOFRS LEF 1 Ab7:
D7 14— RTifElx, SSGs 1 OEFIZE 2 5 50BN R
AHIENEZONL. REFIE, BEFoa T ay
ML=V ZHBIIG LT, SSGs D#ET1 AH72) D
74 = FHBERHOLOES HRET 2 LEN D 5.
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