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Abstract

The purpose of this study was to examine the effects of field area and field length on
physiological and external loads in small-sided games (SSGs). For SSGs, (1) Small Short
field (30 x 40 m), (2) Small Long field (40 x 15 m), (3) Large Short field (40 x 26.6 m), and
(4) Large Long field (50 x 21.28 m) were used. Eight adult male soccer players (age, 21 + 1
years; height, 172.5 + 5.7 cm; weight, 65.9 + 4.4 kg) were equipped with a heart rate monitor
and a GPS device to measure the total distance covered during SSGs; the distance covered
in each of the four speed ranges; and the %Sprint. Vmax (individually measured in a prior
60 m sprint test), defined as the peak sprint speed during the SSG relative to the maximum
sprint speed. The total distance and running speed increased with field area and length.
However, beyond a certain field length, no significant differences in the distance covered
or %Sprint Vmax were observed. The results of this study suggested that both the field
area and field length affected the distance covered and running speed. However, the data
suggested that a certain field size might represent a threshold for the increase in running
speed with increasing field length and area per player.
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1. &8

Foh—DREE, Py A7 VOHm TR &
B OB WNIGEITH 5 (Hills et al, 2020). 6z 13,
1HEFNC 1M, BHRISGRED D 86, EARISETIIHR
ATRANGNNT =X VAT FHET L7720 L —=
TERPHMELTEL TV L, Ty —ORE TR RSN
BESREEERNY, BT T Y a oM, F723m

22

FIZBEG- LT3 (Hills et al, 2020; Malone et al, 2018).
Z0ND, A HOEREOHRT, KLY LHE
2% 309% A DFEF1L T — X 2 60% LL oA IR
BLTWABRPLILIKL T, =A%l L TEWwEER
(=Z144km/h) TRE T L2HEIF LI EL 25
(Anderson et al, 2016). L7z4%> T, sAIZEZREE L
RViEFE (DT, ¥ 7#F) &, AEICBT2E®mETO
By X RBENEESMA T A 700, AN LET
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AN, EEREN L=V ERERTHIETI TS
Ta v EMFEE M ES L LEND L.

FTEFOIT T4 Y a v OFEFE I3 E S
D—=DLLTH Y I —DAE—NVH A F¥r—2u (U,
SSGs &£ §5%) #HWAZ ENTES, SSGs 1, 11 Al
DY J1—OREH O SO R AR, BEE
HER BB HEEE & Vo 7AW AT, BXUVSA, FU T,
va—h (UTF, 72=ANV7L—=,F5) HEELR
ANERNEVWT 4 =V FHBETHBT LI ENTES
(Gabbet and Mulvey, 2008). SSGs ® & 9 124 v 71 — 124
RWBEETOML—= 07, BEBSEL2VETFOE
FAR—= 3 YOMFFIZHHFT T 5. Selmi et al. (2020) 1,
H oA —DEEE L — = 728 W, High-Intensity
Interval Training (HIIT) X0 &, SSGs #4719 A, &
FIZLVBEVEFAR—T a3 Y TCHRVHGZENTEL T E
LT b. SSCGs I3 s ik, T— Vv F— N —Df ik
BFEH, BIUOT74 -V IFHK - BhEDN L=V T
Bk o TAMENAN, NAWEKBIOT 7=V T
L — [\ %4213 % (Hill-Haas et al, 2009). ¥ 7 #F0
VT4 Y3 s ERMEREE I R &5 HIW T SSGs & %
fid A ai%, 11 AHloRE & RSO E# A ELR - 7
HEM &5 72912, SSGs 2@ 2 2 L EE
Th5.

SSGs D ML — =V FEHOHR TS, 74— FERER
WA AWN - SANAETICKRE 2B r 525
(Casamichana et al., 2010; Owen et al., 2014).
Casamichana et al. (2018) 1, #toW (AWFgeTid, o—
VAT ) Mzt E RS 5.) BRVWT 4 —VF (Gt
50m X #% 40m) TlE, MEOLAH»E T 4 — )V F (i 25m
X f# 40m) TO SSGs & K LT, EFORBEHHEZ T
T CEWEER (=218kmh) TOBEMI R %2
CLEEHEL TS, $, MOBOREPERT LI L
2RV, SSGs D A BEAE I BT 8 & UMk e A M EE 25 15
(b Elhb, SSGs DHEDIOESIE, HOBDOES
L0 b SSGs HDEFOEMEW AL, YHERIZER 5
HBPREWEERMNIT TWw b (Casamichana et al,
2018). L2 L 7% %55, Casamichana et al. (2018) ®FHf
FETIE, SSGs FOETICH 2 2 AMMPLILL 722 LT,
MOLDOESDENILLZ DD, BF1IADHHO
74—V FEBOENI LS DONIIOWTEIAHO E £
TH 5D IS (2023) DIFZETIE, BF 1 AHZYVDT 1 —
VR ZHE— L, fMoBOR S22/ 3HEED
7 4 =)V FIZTSSGs & Ffti L 72#EH, 74 — )V FO#HED
BOESHPEET S L1255 T, SSGs DALY IE i
RETFD SSGs M DI EHREREN T 52 L2 LT
W5, — 5T, =07 14—V FEETE, HoBORS
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ZHER L ThH, SSGs 1 D AU HIEL, 3 L) 0 74 B FRLAE
T ZANVT LRI AERRZ I o7z UMES,
2023). L7z»>TC, v Hh—DSSGs lZBWTT 4 =)
FOMEDOADORE LEF 1 AH72) D07 14—V FHEKIZ,
SSGs D AEF AR B B X USRI E RIS L CENEh
R b BEERIZL T LIREND 5.
ZZTCARIFFETIE, oy B —DSSGs l2BWTT 1 =)
FOMOBDORESLEF 1 ANDLD DT 4 — )b FEAEH
SSGs W DB EM L AV 2 BRI S H
TAZEEHEHMELE. 74—V FOHtOBOES &
EBFLAHZZYDDOT 4 =)V FHEIZZENENELR 5502
258V IRHA XIS 572012, RFFFECIEE L
TA = VIFHABETHOBLOE S ZEEER 25040
T4 =)V, FUHRELLTET 1 AH2) D7 1 —)V Fifi
T x BAL S 72 2 - DR 4 S4F12C 4 Axt 4 Ao SSGs
SN L7z,

2. ik
21. HExi®E

WFzext &g, Mt N 1EY — 7 IirE 3 2 A%
Pty 7 —EF8 4 (Flh 21 = 1% [P = FERE],
HE1725+57cm, 1RE 659+44kg, B 17+ 14T
bolz. =B, KMEORHMKIZELL, MEOEE, WNE
BLOEBRIZOWTXEB LOTEICTHII L, BF7E
ZINS 5 EE L HFIIZ L)AL AR ERFEAR—
YRR A2 G & T HIEICR T A mBl R R &
DABE/T T R o7z

22. XBRBIE

WHoER RE FEFHARIOERRICSI L7z, 1RHE, 2[H,
3 HIXSSGs 177% - 72, 4 [ H 1% SSGs,60m A 7)) ~
N7 ADERAT R o7 FIEL 48 BEH LL L O RER 2 & 1)
THEELZ. Tz, WEZAT ) RRAIC X 28 2 R/ R
(29 % 720122 TOWMEILFE CRERHT 21T % o 72,

2.3. SSGs

SSGs & 2 O MHFE (600m® 1064m*) ZHfE DL D E
EWELDL 2560074 =V 2 ZNZENHEL, 544
Ho7 4 =)V FTEHiL 72 (Figure 1). REFZEICBIT 5
600m® @7 4 — )V Fi%, Rampinini et al. (2007) OHF3EIZ
T4 A& 4 N> SSGs T Medium size & L T &7z
TA—=IVFEAE=IVY a— MM (LLF,SS &9 5)
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(i 30m x 1 20m, #EF 1 AH72) D7 4 — )V NHE :
75m?) L LTHEL. 2074 =)V P& (600m?: 1
A&7z 0 75m*) (£ SSGs DT L HwHNTEY,
P S OW S 2 FEAR L 2 2SS/ R B, AR B p Er &
Vo BRI AN A ETFICNT LI ENTELLEEZS
N2 (Rampinini et al, 2007). SS 4 & [F] UM% T,
SS &M BHEDMBOE S % 10m ILE L 72 Ex AE— )V
074t (BLF, SL&tE$5) (600m? : it 40m x #
15m, EF1AH7) D7 1 —) NEHE : 75m’) & L7
F 72, 1064m® D7 1 — )V Fi&, SL &U-0fEOBDE & T,
Gl 74—V ROtk s b/l T7 4 -V K
F—Yva— Mg (DT, LS&ME$5) (1064m*:
f# 40m X 1 26.6m, EF 1 AH72 0 D7 4 — )b FHF :
133m*) & L, LSE&MLF UHET, LS &thh ool
@%é 1ImIEEL-%EE T —Yar 745 (U,
L4&fEe42%) (1064m” : #t 50m % K% 21.28m, #F 1 A
%tb@74—»Fﬁﬁn%ﬁ>tLt.$&fim
RAREEHZAXLTOD2F — LT TERML 7.
F— LTI, e RE DR T 5T — A DOREFIC
XoT, MF—2DKRI Y a3 NT v APHEIZ &5;7
\CHCRE L7z, SSGs (4 HRMICTHEM L. 1 HIZHRZR L%
fFT2HAEEmL, 45%?4*#@5&%%%2@%%
L7z 1RG0 6 5 E L, M#F’EJ 5 5[ ok
B %72, SSGs % Ehtid 2 AT 12 %@%r$@
ﬁétb FEhi$ 55, ﬁ@%*%ﬂﬂ R 2 CHEM L
72. SSGs D T— Vi, HE 1Llm, E3mDI=T— )%
AL, T—VF—N—3EEL 2o/, 74—V FOD
Y B OR—VEiEE, WE3%LE T 4 — IV Mk
WCELET A2 T, 74—V FOIMIH 72 R — )L % BFgest
REDINNAT R AR S L, 7L — e 2 hELR L
2. B0 FITA4hE T 4 =)V FOYMIHI 72K — )V O FR
g, Fv s A4 FERERITVLE L N=T
=94 YLD LEBEITY vF T4 bR —
OFBAMEIL, KN sHfE»S & L, HFEHEETH

WL TH—T T 2= Y OENDE LT TV T

4257 4= RO 72 R— VORI, K8
chHhnL, a—F—D260Fv A4 F2E N TS
YEL, FHUTHNZT—VIA Y ErbDFy s 4
T F) TV ELE IV TA Y DXy s
MEFN—T 72 —F4 Y RBR2GEE, TV I A
Ero0X v s 4 VFERE RTINS ORDELE L
7. T 7 ISR EGAIIETHET ) —F v 7 THE
L7z, F72, 79 A FRIY v a ViE@EEL o7z £
NENORAETIE, F—oFH %z 1 HEEL, AEE2ar
Fa— L7 %d, FlGEFORRSa—F 73T
Do 7z.

24. 60m AU MF X b

WoE R EORKEERELTE N T 572012 LEE
(Brower TCi Timing System, Rl —/8— 7 XU h&

%l)%%wTmefuyF%XF%imLt.%%

%mﬂﬁ’“ﬁt t*”@méiﬂiﬁ%lmkbt.
A = NEBIIAS VT4 v 7L, AY—FDIAL I
TIEBFEE L. b5 A LDEH o 72 10m X O EE
WAL, ARIFZEClaRo R ERE LB L7

5. AlEEE

SSGs Hild, 7T —NNVEKRIY D a =V TV AT AINT F —
~ Y AGpHTEEE (LT, [GPS] &#s3) (GPXE Proz,
exelioft#, 1 %1 7), .OHAET (Polar H10) % w7z,
72, filig b FLER I B 7 25 % H > C SSGs EL#R D A FE
e E UM LRI A e L7, AP TR L
72 GPS (% Justin et al. (2021) I2&»T, o h—D7r—
LR L 72 FERRIC B W CHEE OB S VWEE TH
LI ENHEINTVD, GPSIE, 455l ~NA b Z& M
LCHiZER RE OB H & OMIZEE L 72 GPS &
1818Hz DR W T T — ¥ # Hli% L, SSGs H B i

\_/ o N/
Hat
., SS R SL
15 15
r —
I

2

LL

wos

-

Figure 1 Dimensions for each small-sided games format. SS indicates small short, SL indicates small long, LS

indicates large short, LL indicates large long.
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BB AR L7z, SSGs o E)EEIL, SSGs o
R EIEEE S L, Lemes et al. (2020) #&12L T, 4D
DORE B3 L CTor Lz (LUF, BRI O H)
L 9 %). 400 E)& % 70km, h &K &
Walking, 7km,h Pl E 144km“h i % Low, 144km
/h DLk 214km“h & i % High, 214kmh Pl k%
Sprint & 5%EFe L C, MEHBI OB B L. F72,
60m A7) ¥ k7 A MEEOIRKEEEREIR S SSGs H
DIEPEREOES (LUF, %Sprint. Vmax & 35%) %
B L7z ARBFZETIE, L3EHE VT SSGs Kol
8 O e L7z, 72, il SHEE T 5 (220-
AEH) e R OHAEE HI VT SSGs H AR I 7 L3 E R IR
R 4 DOBEIZGE L 72 (LUF, %HRmax). ARBF5E
T ¥ 75%HRmax # i % zonel, 75%HRmax L | 85%
HRmax A % zone2, 85%HRmax LL_E 90%HRmax 7 i
% zone3, 90%HRmax 2L = % zone4 & %3 L (Hill-Haas
et al, 2009), ZNZND zone TOT L —IFi x5 L7z,
SSGs 1x €7+ # A5 (HDR-CX670, SONY, HZA) THi
wL, MR fED/SA, FY TN, BLrya—1+ (B
T ANT V=89 %) ofEiEkLz. SR,
R= VISR PO TANEN L2 &, N 7vid, difii L
THR—OFEFH 3 ELL LR — V2 fid 72 — 8 o B {E,
Ya— MIMFIT-VHECH L THATLEIEEZHIEL
ey s EEEFELL. T AN T L= ORI, T
7 — 8% 15 E L L 2 ok TllE L7z

% B, AW TIL GPS B#F % FH v CillE L 72 SSGs H
DR EIHE, EEE G OB EEE,  %Sprint. Vmax %
NeaEmEER LA T LHETERACHEL 7
SSGs O AGIEL, “FH0E, %HRmax 5l 7L —
e, SSGs 1H.1% o I FLIR I B2 % AR B Py B A & g S L
7o, INSITMAT, Yy 7 — OB IS % 5 5 /i
LLCT 7= ANT L —EEFHIIL 72

2.6. HEETALIE

ETOWEMEL, PIHE = REERE TR L. et
1347 7 b (SPSS Statistics 26.0, SPSS #1:#) % H\w 7z,
SSGs o7 —% 1k, 4 HMTHEL&GEZEoT—%
DOFHHE % KO THH L7z, SSGs OB B HinE, HEE
Wl OBEIHE, %Sprint. Vmax, FHE.0IHE, ARG
BB L UOBHRmax Bl 7L —WH, 727 =2 V7L —
¥, SSGs 2O H FLERIEE X, Mauchly O ERTE 4 E %=
TV, FREESEETHEWI L 2R L. 20k, EF
1 A&7z ©7 4 =)V FIEHE 2 50 (600m’°, 1034m?) x
oW & 24 (Short, Long) ZCTHRIGDH B 2 52
R T 2 FEM L 72, 2D, Bonferroni %% FV:4eff
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MTOEEITo72. B, AFEKEIZS BAE L7
3. R

Figure 212, 4507 4 =)V FIZBIF % SSGs 1 D
R ENERE B & IR OB AR L. RBER
HElZ, W EMOBDOES LICEBELRLEMER S - 7.
SS & (660.1+251m) & ¥ L <, SL 4 (7101=+
211m), LS &M (7532+325m), B X O'LL &M (7687
+230m) CTHEEIZE -7 (Wiitd p=0.001).

Walking O BiEEIL, WL HEOBDORS LIZENEA
BELRERENEDH D, Large FMHIIB VT Small 45 0 b,
HEIZHED» -7 (p=0001). F72, Long £icBT
Short & & 0 b EFIZED» -7 (p=001).

Low O iffix, HELMOBORS LICHBELLHE
A& -7 SS S (3296+142m) & 'Lig L T, SL &
fF (3631+192m), LS G (385.1+264m) CTHEIZE
< (p=0006, p=0.0001), SL &ML H LL 54 (3872
+184m) THEIZEN» -7 (p=001).

High O, M EHOBORES LITHEELRLKHNE
A28 D, SSS&MH (699+193m) 1, SL & (982=+
200m), LS 4fF (1222%284m), B X ULL & (1350
+289m) CTHEIZEN» -7 (p=0001, 0003, 0.007).

Sprint Tl&, M EHMOBLOESICHELRXTHIERD 5
D, SS&M (38+45m) & LS4M (157+81m) & D
THERENH-72 (p=0012).

Figure 3 |2, SSGs %' ® %Sprint. Vmax # 7R L 72. %
Sprint. Vmax (&, SS 4 (672+61%) & H#g L CSL
Gt (750£45%,p=0024), B L LS 54 (751£31%,
p=0005) THEIIED?-7. b, WIFERNGEEORKE
FEHEDTFHE 316 +22km  h (#iPH : 269~34.3km,h)
THo7z.

&A% (HRmax) 1%, SL & (189 7bpm) %
SS 4 (186 7bpm) L HE L CHEICFE P -7 (p=
0.005).

FHELHIEL, %HRmax 5l 7L — e[, SSGs 1. O Ifil
HILBRIREE, BLU T 7= VT L— (OSZ, YT,
Ya—N) OREEIIOVTIE, WThoLHMTLEELR
#1372~ 72 (Table 1).

4, BE

AWFFETIE, H v =D SSGs I2BWT 7 14 — ) KDt
DADFESEEF1 NH720) D7 4 — )V FHFEA SSGs H
DR BN & VBT ICS- 2 B EZH LT H S
EEHMELT, FL74—VRERECTHOBDOES 2%
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400 -

Distance covered (m)
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=]

AU

Total Walking Low High Sprint
Locomotor categories

Figure 2 Total distance and distances covered in four locomotor categories during
small-sided games played under four conditions (SS; 30 m x 20 m, SL; 40
m x 15 m, LS; 40 m x 26.6 m, and LL; 50 m x 21.28 m). Data shown as
mean and standard deviation (n = 8). Significant differences by field area
(*p < 0.05). Significant differences by length of vertical sides of field (+p
< 0.05). Locomotor movement categories: Walking (< 7.0 km/h), Low (=
7.0 km/h - < 14.4 km/h), High (= 14.4 km/h - < 21.4 km/h), and Sprint (=
21,4 km/h).

85 -

~
n

%Sprint. Vmax (%)
a
0

wn
)]

—
T v, S e
SS SL LS LL

Figure 3 %Sprint. Vmax during small-side games played under four conditions
(SS; 30 m x 20 m, SL; 40 m x 15 m, LS; 40 m X 26.6 m, and LL;
50 m x 21.28 m). Data shown are expressed as bars = means (n
= 8). Significant differences by field area (*p < 0.05). Significant
differences by length of vertical sides of field (+p < 0.05).

L7 25007 4 =V F, [ UHHEILTHEF 1 Ad7: WZHEEIN L7z, & 72, MRS L C O HAEAYR & W4 (LS
DDO7 4 — )V FHEEZILS 250054500 G- LL&MH) TLOBBEMIE 2o ZA6D
74—V T4 x4 N> SSGs & Fhfi L 72, WRIE, BELIADLVOT 4=V FHEBEHIKREL RS

WBABIIEEE, HR 600m® DM TIdftoBOES % & TSSGs TOMBENEAES R 252 2lE LTS
30m (SS &) » 5 40m (SL &fF) ICIIET I L THE JeATHI9E (Casamichana & Castellano, 2010) & [k &
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Table 1 Physiological responses and the number of average passes, dribbles and shots
during small-sided games played in four conditions (SS; 30 m x 20 m, SL; 40
mx 15m, LS; 40 m x 26.6 m, LL; 50 m x 21.28 m).

Variable SS SL LS LL

La (mmol/L) 72+25 82+25 7.6+£22 8.1+26

Mean HR (bpm) 173+7 175+ 6 171£8 172+6

HRmax (bpm) 186 +7 189 £ 7% 186 +5 1865
%HRmax zonel (sec) 23.5+79 28.8+7.6 342+17.7 25.6+12.6
%HRmax zone?2 (sec) 75.4+52.1 50.6 +£23.2 62.6 +38.7 59.8 +£25.1
%HRmax zone3 (sec) 100.0 + 50.2 96.7 + 84.5 98.3 +£55.7 1159+ 514
%HRmax zone4 (sec)  162.4+958 184.7+101.5 164.8+77.7 159.0+82.4

Pass (numbers) 9.6+2.7 7.8+2.4 9.6+29 83+14

Dribble (numbers) 22+14 2.1+1.4 29+13 30+£1.2

Shot (numbers) 26+22 22+14 23+1.1 2.1+1.1

Data shown as mean and standard deviation (n = 8). Significant differences by length of

vertical sides of field (*p < 0.05).

Rrl otz —HT, MHFEH 1064m” DEBETIE, HEDD
DEIZIEFL TS, BBHEMICAFERZ I 27 2
DT EDPS, BEEEEEICR 2 7 1 — )V FIHEOZEIX
—ETHRWIREREZ N5, F/2, RIFETHSRE L
7oL, M AN 1 EY) — JETE THE 17 14
DOFEEREE NP TH - 72. Menuchi et al. (2018) i,
BT OERGCHANT 19 22 HRE L~V iE, Ml & OFTENIC R

b2, ZOMRT — 2OEFATENIEE 2 KIT$ 2 L e
HLTWE, KHFETIE, FL—0REIZOVWT—E0iE
RS otz 74—V FEENKELS LI E
W& oT, KDRIERD L2 #FANEIR L 720 Rtk
BHb, MREHZEOHWHL VI L > T, BBEIHEE S
%74 =)V NERDOHEPRL DU RED D 2720, 51k
B3 FESERBHLNNVOEF 2 RE L CTRET 5 0%
N5,

LI O R By L HE R %Sprint. Vmax (&, #tOBOE
EB L UHBEOBMIC & o THED L A§ 2 A2 7 S5
7o HEIZ,SS Sefh L B L CSL &t B L LS &fETo%
Sprint. Vmax 2 & |ZE > 72, Al Haddad et al. (2015)
i, EHOT v =07 4 — )V F (i 105m X ¥ 68m) T
11 ABOREFORKATY » FOfE#E, FI5T 30~
40m TH5HZ L wiE L Twb. RIFZETIE, LS & (it
40m) & LL &= (#E 50m) [HTid High TORBIEEE %
Sprint. Vmax ICHEBEED o722 &2 5, #F13 SSGs
HMOZAT) b, FEORETITbNDL AT ¥ b EFH
SO ELZENEZONDL. DF), T4 —VEFD
MDD % B —EU LIRS LTORHETO—ED AT
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Y NOPRBENLE D S 78, %Sprint. Vmax 28— E Ll
Fll3@mEsnEEZILNS.

—75, EEEENEMICET AIREE, RO BY
T SS ML SL &M THEED B o 7278, FI.040%, %
HRmax B0 7L — K, B X O FLBRIREICIE, Wi
N EMMTHEEZIZ LA, > 72, Stelen et al. (2005) 13,
Y= LD T 90 73 O FE O T 80~90%
HRmax DMETT L — L TWwWhb I oL Tnwh, K
WF7ETiE, 3 XTOEMETFIELHED 85%HRmax %
\lo>TWw/z, L7A>T, 4 Akt4 Ao SSGs Tld, SS 4
- (fE 30m x K 20m) AL 7 4 =)V K4 X THiug,
1 AfloREFOLHBOMELHBL, 7L—T&5%
WHREVE D D L EZ HND. T2, KEFFED SSGs B 412
WE SN2 M FLEREE I & TOLEMETHS L £ 7 mmol”
L725 8mmol/ L TH -7z 11 AfloHAICBIT 1Lk
FLERIEEE (2 4 mmol /L %* 5 7mmol /L TdH % Z & 7¢
WEENTHY (Bangsho et al, 2006), AHWFZETHERM S
72 SSGs 1 11 AfloFRE 2B 2 F35 i FLEE R FE O
FRICEWEETH 72 L E R 5N L. KIFFROM R, S,
RFFE CHEME S 72 SSGs 1F 4 THOLEMIZB T 11 Al
DRETED TP, MR FLERIEEE & v o 72 A BRI H
MEBHTLIENTELWNEENSHLLEZONS.

TIZANTL— OIA, FUTN, va—1) Ol
WCBWTIE, 2 TOLEMMTHESE I o7 /KD
(2023) 1, 74 =)V FHEHFEDSFE—CHIT 7 = NVT
L—OBKIZETRVERE L TWDEA, KR TIE
74 =V FHBEAZILLCTH T 7 = VT L —HEICHE
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EDR ol L7z o T, SSGs HDOFETF-OFT 7 =5
TV 52 AERIL, 74— N A XD
DY THHUFEMEN D B, /IS (2023) OWFFE & AHF
FIEELEL L4 A4 ANDSSGs ThHh-o72. TL—FT5A
BHAFE U THIUL, F—VIZEE5ETAHBERP L — A —
FARELSZALL 2 WIS E 2 5D, KI5 Tl
SSGs HDO T L —IZoWn TRzt &9, 7L —%il
RTBLIBRN—NVOEREL oz, GkIE, V—vik
ERANE Vo727 4=V A ADUSOERZ2 LS+
HZET, SSGsHDT 7 = h VT L—=I2ED k) i
BRSO PHGEL T L LEDH 5.
AFEDRERED S, 4 Axt4 N> SSGs TlE 7 4 — v K
OMDDOEEREET LI LIZEoT, ATV M TO
BERsE A2 Rm, A7) v MEENN ET S 2 EAVREN
72, F72, 4 A x4 AN SSGs Tlx, FILHAEA 85%
HRmax L 1 CTH 1) EBEOREF OB L FRFETH - 7.
L72H>7TC, 4 Ax}4 Ao SSGs Tl 11 %) 11 oA &[4
DR EAME DT LI ENTEDLLEELDL. £LD
Wi, Y7 RFERNRICN L - v V2 ET AR
m%ﬂﬁkﬁvﬁﬁﬁbv—:yﬁéimﬁéﬁ%ﬁ%

BBV TE, ATY Y MERATY v b HE
%mbtw%a T4 =)V FFA RZBITAHOBPOE S

ERATDZIENRFENTHLE 2D L. 51
SSGs it 11 Affllo G L b, #EF1AHZD OKR—
&v%@@ﬁ?ﬂx FUTWV, 1 AR 1T AREDR AT
L —, BRPEOHENE (Hill-Haas et al, 2011). L
tﬁof,%g%ﬂ—%i%7ﬁimnyf4vay%%
DB, EBFOTL—HEEE L)L ERT LI LN
T, HWIIS U@ % ¥y F4 4 X T SSGs % FEMis
LZEDNNETHLLEEZLNS.

SSGs 13 & FEFARERICL > T —LAHORFOH &
WA RIZT. AMROMAENRE L 8K TH o2
SHRMEFFEED N B L T {2 & TSSGs D
T A=V RO — L OERFOTEG 2 558 % &
DEEHIICHEE S 2 RN TELEEZ LN, RIS
T4 =NV RFOMOBORESEEF1I ABH/ZVDT 41—V F
TEFEAY SSGs 12 RITTRE % L 0 FEMIZHH 5 A1 LTl
720X, BEA B L NLT, FIEE A AR B,
THME LT REDNH DL EEZOND.

5. {&&R
AWFFETIX, 74—V FOMOADOES LEF 1 AH7
D7 4 =)V RIEFEIZES S b SSGs DA BT |2 552

= NATTD, AMRSBEI ISR E KT 7 4 — IV FO#ED L
DEE, EF1ADVDO T 4 — )V FEEICIZBMEI AL
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LT, KOVHMICAILZ#EY 23y T v a sy I RE
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