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HRICBI28BA A —YD/ Y -5 & T
Z & mA AT, @DFl L L CIFHEHS
(1995) @, EROZEEEEENFBICS 2
LB RBFEMICIoTHS I LW
7270, JIRS (1991) @, 77— 7V rID
TR 2 ot R R BRI 2 3R, 22 OB ISR
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ZFHE L 7B BT S5 h, ThZhoBin
TENOZEREEP EARBICS 2 2HIR %
SMZLTWVW3,

%72, BRic OV TAIIEE, A S (1999)
DORBFHUNEER T, FE L DEBIRKES &
LT, BBz RO TEEIRSNTSH
D7, BEARBIC B THHli% 0 2 BB
TEZD1DEL TS, LrLEuds, FiE
HIER I 38 1 2 BRI B bR BRSO SE, AT
D HIM T - TR BRI & - TR S h
THY, JEARORBIFHE = 0 3 2 LB D
2EFEZoND, FICEBMHRICOWTIE, &l
BMOEZEDFEIC X > TREBMBEAROTRE S &
B, B2 OBERIC O T OSEEH £ IEE
THERERD L EBbNb,

AR TIFHER R I B 1 2 ko SERY
BEAEEZYHS T L, HR & BRORIR &
OEEZIEET2 L EHNEL, BHIZL S

SHMEER Z21To 72 512, TR T2 E
WEEHTIIATHESZENS L D, SEEHEC

LA T ADEEEZEZ T 5508374 <
IRNEDOD, T T T, E TN EMI OS82 R
EGAE I &k > TEBMEZEA L EE %2 Hw
TREBA A — Y FHlERETV, EBMEAD
EMREEFH~ORERHS PIcT 5 2 %2 H
e L7z,
B. & pry

AZTITENZIZOWT, BEYHVWTE
Wz e, #Hio X v L 2O
ME, B S ORBIEE % 7 Bl EER
(LUF, ERREFERE 3 %), B2 T
OFHli & LT, BEMICOWT, FELEEE
BRERORZE S L0 IR S 2 7208072,
EGRME I LD ERR LIy S av—y a VY EE
ZRWT-FHER (T, BEBbEHlsEER & 3
%) ®B{Tolz, 7z, HHNEMORE %R
R X > TREEMEEA L EHE
WTREA A — VFHliEE (LTFTREA 2 —y
EER) BTV, B RRHlR I & 2 EH &,
FELE, EA7S EEEOKRE WFHHRED
fiFfEBH % 3k % 72 o

a. BHIES, >IaL—> 3 EEOER
THPE RBIEER & BEMEHiER 2175 729

%L DREMBEBVEEN S L O EML TtiE
TEHBEHIX,  FE AT RS & LR R P
FOFHERNIICBEWTH T —FE (35mm v
Y R) BRI 400 15, ERIBHEE
SEER A 14 MR U fz o I SR HIZH O
FEIRE 2> & AT 7 AT [ 2 o £ S BRI R C
EhE, FE, Bl b 2HBDOT AT 7
WV NERTHRE, YIalv—Ya YEEHOE
EIR R 57 100 m OFEEECTHRSE L T2,
ERIIZE OBOL WA Z N RIC, Wy
1999 £ 7~ 8 HOIFKREF & LTz, fig L2 5HE
Db, EEFREERIIEEORBBHRER %
Zg, KH, M, g, 7 - X, BEHE,
KE, BAESK, U, ¥5EY, Bk, @i, EH
D I3 BERIZHEL, INORERPERE TN
X510 ROBEEEZER LT, RiZ, £H
FOGENZBY 2EEEFHIL, 0BRSS
FEHEL, HELI,

BEMEHHER CTHWY S 2 —y 3 VE

HiX, MHicB 1 2REBEN T REERERD
AT e B 5720, £6-1DHEY, EWN,

tHBETZhZzh X Ao 2R, EBE
e, HRO&IERTHI 7TERZeHIL, £
HELEE U MOEBEH.LE LI EE %2 E
BL7ze BB, YIalv—yva YEEOMERC
13 Adobe #: Photoshop Z{# B L7z, fERLL 72
VEalv—yaryEREOHIEX6-11TRT,
BEAMORE A 2 — VR TIE, #N R,
ﬂ%ﬁﬁﬂk%mTSanV/x%ﬁmb,
1 EERT 1.7 m 2 S IRIEACE IR LT, BT
N TR éﬂt%ﬁ&«—xtb H®,

R 6-1 EBAFHIEERIC 5 2 GEORMBESR

HhE A BB T
JKH L B3 R B
M (5 — A IRZERT iz Slin=3
SHEERT
HhRTA BT E TR
ZKH zL =il
M (Y 2 NHE) IRZERT L1
SHEERT
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7KH
Rk L
B

JeviE

7KH
SHEER ROk
o5 Ja Ak e

R ﬁﬁ%@%
By Je bt S

7KH
B L
o7 R\ e

X 6-1 BEHAFMSEERTHV I EEOH]

EHIERE, HiKE, HgiEREO 4 D ORBIRERK
BRI LIz, ERTEHEHEHOE>72H D
EENEBIMETEVWEL: DD, BEgET
EBHOEE, HERE TRIEMOEE, WE
FEEECIZ 100 m & 200 m DR ER T 2 FEE T
D, RS EEHOFEMEKERE Az, FHiiE
B ERFEZFHEL, 248 16D >
B, 2KEEDETEL, (27) WEHY AT 8K
DEREZFEH L2, BH L EEORBIEKE
FOMEEEER621C, HHLELY
varvEAREZPR62ICRT, BB, YIal—
3 a YEEOVERRIZIZ Adobe #: Photoshop %
BER L 7z,

S alb—

b. #EHES L UTHEEER %
EEEFBER I, B OERE 3tEE
KRR, SRS IREEIAY:, FLiEd
SR EHMER DK EE, KERETIHO B
B A1 £, & 38 4), FEN TR RS R O
¥4, RFEBEE3N S (5 BH 294, 210 £4)
Thotzo HANEMEEE6-31TRT, REMGE
e T, dt¥gEidA EoEE, KEREI
31 %M, gD RMIKD 1 >Th
2 AL¥EE ERET O BN TAE T 2 ER 20 £
b1z 130 4 (5 BB 24, Z604), E
WIEMA B4, KFEBEEmz, ENORE
SRHIBAN T H 2 BT RE CEET 2 ER
16 %% bb¥lz55%4 (5bH 434, L124)
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X 6-2 A 2 —VEBRICE T 2 BBBRESOHE Y
Rk e L P

BFHEFRES b L Tt B B EWE 100m 200m
HEH1 O O O O
BEH?2 O O O O
BH3 O O O O
BEH A4 O O O
BHHS O O O O
BEHG6 O O O
BEHT O O O O
EHES O O O O

] 6-3 ERFRBIERC B 5 HEE OB

JE JeiEE FEW
il

g 41 29
M 38 10
i

10~201% 78 38
30~50f% 1 1
601 2L E 0 0
Z DSk T D A I IR

EFh ootk 28 2
0~ 14 20 0
2~ 54 21 35
5 ~104F 5 2
10424 E 5 0
Hi By Hbd

FRTER 37 24
Z Dt 22 15
eSS

S[:EES 1 0
s 21 0
L NG 33 0
K 18 26
REped: 5 13
LIS 1 0

EHERE & Ui, MABMEZE6-410RT, =
BlA A —VEBRTE, FEBHRITINEERFE
FEOFEIYHAT, FABEEE6-5CRT,

EREEBERRIIF 160 cm X110 cm DK & &
KB SNIBEEDATA REEAE 1Ko &
W0MATH B, BRIZHRICK 26FF LS
WOWTIFERICEHE LRV [RRFE L L
o] [EBEsEb 0z [PREFE LW

[FERICIFE L] O 5 BRBETIHMEL T 55
720 BEMFHISEE b BRI ER L FAkOF
HETAT7A4 REER2Z 1RO 20 BHATY
5\, BEFIZ, FELIZDOWTRERD 5B
BETFHE L Td & oz, FRINZ, JEEZEM
ThsdZEmFEEL, HEEABRS LIRS
COBEMERRTBLAICDOWT [FERICHL
AN [PRH LAV [EB5 L H
2] [RRB LA H 5] [IEEITHL #08
HB] O5EBETIML Ty 5o, FEERM
1%, EREBIEERITH 20 4 GRiz 1 2ok
M 3 ), EIMEHERILK 10 5T, 2
THIBZ2HE Lz 2 LERERFERIEOVWT
B—EICEE > TATA NEME T 2 Z LR
HTholiz0, FRIFHRZTTY, 26.0X17.5
cm WCHIR L 7: EECOFHIER 21T 72, &
B, IR & U CHIRREERDORFEAE 20 41
b EIBEDEE 2TV, A T4 R X 530 &
Rz & 2 5Hl & ORI O WTHRE Lz, 2D
FERMHEC AR AEREZIASNE 5
7o TBREEBIFEBRCIIMER], HHTB 245
HAM, Mo, ESOAEHmSEER T IixMRl, 2
B EEHME, FE LS TEELFERED
B & 2l O R EEZ I Ao N>
fete, ARICTIHERFHIER IZ 2O nT
OFER %, BEBMFMERICBOTHFELIT
FeE L HIEBIZ oW T, BHLATIEEE LT
HUIBN THEE L ERICHEL IO 2To 72,
FEEEZREIE, [ENEROERE]JE DA
BHAL, HRNICEEHE, Y a1v—vavE
HEOHBHIZ—YIL ko7,
BEHAXA—VERTEENIIB W T 160
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R 6-4 BEHHEHEEERC BT 5 HERE OB

B HE FEW

e FER %4 &k ER %4
el
Bk 72 19 53 43 14 29
i 60 1 59 12 2 10
AR
10~201% 109 0 109 38 0 38
30~504%, 10 8 2 5 4 1
60F%LLE 13 12 1 12 12 0
Z D T D A T IR
EFhTroT-oE 48 12 36 16 14 2
0~14 20 0 20 0 0 0
2~ 54 39 0 39 35 0 35
5 ~104F 11 0 11 2 0 2
104EDL | 14 8 6 2 2 0
B g
FRTHES 59 1 58 25 1 24
Z Ofh 54 19 35 30 15 15
BAERE 13 13 0 7 7 0
HHZ 2 0 2 1 1 0
T 6 5 1 2 2 0
Fh 0 0 0 1 1 0
mELg 21 0 21 0 0 0
NG 33 0 33 0 0 0
KL 37 0 37 26 0 26
KERES: 18 0 18 13 0 13
Bl 2 2 0 5 5 0

R6-5 FBIA A —YEBRICE T 5 HRE OB

TR N %
i 23 59.0
2ot 16 41.0
il

104% 2 5.1
204% 35 89.7
301% 1 2.6
4048 1 2.6
Hi & i

HEA 10 25.6
PED)S 29 74.4
Hi B Hin s

REBHTERTTER 11 28.2
RABTIRLS 8 20.5
/INERTH 16 41.0
JERTER 4 10.3

cmX110cm OKRE S ICME IR T4 FE
HZ21RIZOE60HATHO W, ZNETNDE
HEPELR, IFLE, &M, E4s, #
e, 8RN, HEME, &g, HLADY
SORBIZOWTEG6-6 DB D 7R TN
L, BEIZERARICEEALTH S o, &8, BH
DOBLEIERIC & 25 %2/NS T30, BRE
ERNIC 2 EED—E 2 HHRFIC R 7 4 ¥ Tk
Bl
C. #& ES

a. ERSEERRH b AR REREM

B EREOFME S FEE AL 3, T 3K
DEH & FHHF R OFEMEZ B 6-3 10”7, b
7 3T BB, BAEbE L v o 7ofitkDRR
HEPKZOWEENS L, 1MOEFETIE, *
REFE D 4% BB T H o7z, ML TIEAEE
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K 6-6 HEA A—VEBRICBT 5TERE & 55

RE# JEEIZ D P EboEdy PP kb FERI

ELX HELw 1 2 3 4 5 6 7 ELw
FELE HFELLBWw 1 2 3 4 5 6 7 FELw

2 btk BPEe 1 2 3 4 5 6 7 ECEAR
FEales  fFEiHESEV 1 2 3 4 5 6 7 EAEw
AR TFMe 1 2 3 4 5 6 7 BmILY:
HRME ATH7Z 1 2 3 4 5 6 7T HANR

FH #HElx 1 2 3 4 5 6 7 HEMZR
FrEh FrEhoky 1 2 3 4 5 6 7 FrEVobh3
HLA  HLAORW 1 2 3 4 5 6 7 HBLAOHD

117 (4.27)

241 (4.20) 99 fiz (2.13)

347 (4.19) 100 fi (2.07)
() PSP S T E
6-3 SHESEEERRC B 55 AP AL 3 &L TR 3K
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M, L7 = v A, BROFREBRPIKEWE
HA% L Aoz,
RICEZRMOBEEM: % A % 728, £5HEICHE
L2, EREROSEEBRERME T
EAAMBEIC L 29 2T-o7%, ZOMBEIIK
6-4 DY, IHNCBVWTERNTEL AbN3
7 xR, KH, WFE, EETLIASRH
BB ER, HHE SRR STz 2 E D,
Z Dl FEA EbEE & O e L EIR L 7,
IHINZ B W TI MO E SR &t U CERD
ZHLTWRZ s, ZOZERDESHEL
fERR L 72,6

Rz, BRBHEREZOBEE &FHHES O
Bl % 55720, BSRBBHERICOVT LR
ExRTolEZ S, £6-TDHEY, KH, 7=

1.0 T éﬁ

A
08

0.6

04

0.2
KH HwED  m

0.0 ! -
vz A Pzg]

| 4=

7k

T8 BEROAMR0.38)

-04 -0.2 00 02 04
T 8 ithigh 3£(0.64)

EHESBERIC BT 2 RBUBKRERO

7Y —fE

*6-7

YA, KE, BPiEMK, B, EROFME RO
EHECTHREZ (1 %KHE) Ba s, 7KH,
Filabkas b 2 S5 it m <, 7= v A, K
B, B, BB D D5ECFHEAMED - 72,
R BIRERL B & TS & o0 BAE % A
Wi 2 EELE (U, i) bbb
HLTOCHEEATEIC X 20 ETo 8
R, £6-8D@EY, WHBERE L FHEM, F
W, BRR, 7 =V ADFEEPKREREELSZ,
AT T —=RAa7 X OHEMOEEL T Z X
2, B, 7z ADFEENRTAFA/ERL
T3 ZENRE NI, BRI MR T
INSWIEETYH, 7TV =R 7ML
KEL 7T AEHAL Tz,

b. BEMEHEEERN S &A1= BBMDRERET

fili

FELETE, £6-909RT LD ICHEES
RTHIGE, FHlBETO LA 5 TiEFEI
JLIEE D LEMBEBMOEES A SN, TAL5
WTRBEMRDO R WERENL S A 51iz, RiT
SEIRSEEER C A S L OREE A 5729,
SESTERITY, BEBEMERCEEES D 5
BB EIHE 21T (3R 6-10), HEEKER
15 O FHili 5 . Ol % A7z (K 6-11) FEE,
LB O EE CIEBMEET, ENOERET
LR, BEEMEETERESALONR, $E
e T, duiEE o BEMERE TEEM %
U & JRZEREIRObE, [REERE bk & S EERE TR
HEDETEEENA SN, HWREEF DT
filifgsi % # % &, LIEBEOEE TIXIATERER
T, ENOEETIIKE, $HESMEEMKATH
Do 1o KICFHIE AT D W T HBR B kB
N—7THOMERZ t REIC L > THD E, FIZ

EEE BRI B U 5 RBERE EE ORISR (FfE)

FHilifS S AR HEKESRE  FE
(CFE£ME)

FERRESRARHE S CFE)
HY =L

3.21 7KH
TxVRA
RE
B Jalpk
B

R

65.02 sksksk
17.88 k%%
12.68 ks
64.85 ksksk
20.44 k%
10.17 %%

3.27 3.16
3.13 3.30
3.13 3.30
3.67 2.76
3.01 3.42
3.08 3.35

Xk p<0.01, skx3k;p<0.001
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R6-8 EBERBIEBICE U 2 RBMRERON 7T — 237

MR ER WRtEE (x) N 473V — HRER mitE (x) N 2739 -

(BN 2 %) Aa7y (HAT 0 %) Aa7y
72 X =50 34 —0.015 5 JEAA Xx=0 65 —0.274
0.077) 50<x=60 40 —0.002 (0.656) 0<x=3 18 0.502
60< X 26 0.023 3<x<10 11 0.506
10=x 6 0.539
ZKH Xx=0 47 —0.082
(0.267) 0<x=5 38 0.017 K2 x=0 45 0.090
5 < X 15 0.213 (0.315) 0<x<3 46 —0.044
3<X 9 —0.224
i x=0 47 —0.013
(0.160) 0<x=5 41 —0.022 1 x=0 36 0.012
5 < X 12 0.125 (0.244) 0<x<4 47 —0.059
4=x 17 0.137
EeSa R Xx=0 9 —0.144
(0.193) 0<x=5 41 —0.017 &Y X = 66 0.048
5<x<10 27 0.005 0.266) 0<x<3 22 —0.039
10 x 23 0.080 3=x 12 —0.190
A x=0 52 0.112 EIR L 88 0.054
(0.453) 0<x=<5 18 —0.019 (0.471) ) 12 —0.399
5<x<10 15 0.004
10< x 15 —0.371 B x <20 31 0.057
(0.116) 20<x=25 38 —0.025
BBk Xx=0 19 —0.005 25< X 31 —0.026

(0.075) 0<x=3 48 —0.019
3<x<10 20 0.033 AR ZL, ERHE 26 0.174
10=x 13 0.027 (0.328) k=] 74 —0.061

FEAHBEMREC 1 0.888 () WIXWAHBEREL

X 6-9 BEEMTMHERICB T 21T % L S OFME S _BAL 5 B, TR 544
DRERR B & FHliS S D FH5E

S 5 Rk B cayy VR
JEEL  shEE BEdOERE SR * CEL)
1 K FIER BEMoEE e 3.64
9 bl REER BEMSEE el 3.50
3 K H PHEER PpiEMoEE el 3.49
4 K SHIERS Byl FER 3.49
5 b FIER pEMoER Jye 3.49
20 KH mL BiEbkEE  dumd 3.16
21 A JE3ER Byl FER 3.15
22 b mL BEMEE dumd 3.14
23 K L Sl FEP 3.14
24 pil =L Sl EAN 2.84
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FENOEETHEEENALN, BEEHDRWE
B CILBEOBERE DS, [LEMEBMHOEET
FENOWERE BN Z 2@ Wil 2 L Tz,
HHEOBEECIIAERESA SN P> 72,

¥ 7z, HUBBIHERE 7L — 712 B B RERE
FREOFME ST & 2HE T, SEHT I
EoTHBEERE10DLEBY, FHNOWERE X
JLHRE D EE CEBMERE, ENOEE TR
M, BEMERE, SR0L£TOERICBWTE
BENA LN, JWIREOHERE L, LEEDE
HTEBEBMERET, ENOEHETIIHIERT
BEEBAONI, ZEHERETIE, ENO
WERE CIEBE D EE I B W, BEMEET
BT U CIRZER ERobk & $HEERS R Robk &
DI TEBEEN S SN, BEREREOFNHE
FTE, FENOWPERE YO 5 E Tl ALE
BEEMT, EFNOEE TIRHFRE C/AH, &

STRBELYE L, BEEMEETERML LA
&<, JBEOMEE X, tEEOEETIRIA
FERIMRD, ENOEE TIIKHEIE» - 72,
HLATE, &ETHIGE, £6-11 DFED,
B EME T O BAL 5 T E WAt E O L2
MEBMOEENA S, TAL5 K TIXEEM
DRWEER, FENOREMBEBROERN S S
Nize RITHTEOT & 2 BEELHMRE 21TV, #E
BTG D OE & AT HER, K 6-12 O
EBY, ILBEOEETIE, SEEMTICE VT
BEMERETEEENALN, BREREBOE
MCRILEMEBM S5 T2e EFNDEET
i, AT B W THIRA CEREZEN A 5 1,
R HRE DB CIIAKEATE» > 2o RITHE
B g 24 L ERICHE L ISE,
Bthic B W, EEDOEE TIIENY 4,
ERER, dtimEFdicsnw CEEHEET,

R 6-10 EBMFHMEERC 51 2 WRE N A7 07 F LSBT 2 5800 & & BHBME

B L USSR CF4(E)

) R 2 FEP SR e E RS
oot RERER
Ffd  FHEHS S Ffd  FHE®S S Ffd  FHEBS
BlR i3t el 3.74%* 2.65* 2.41%
0.16 0.02 0.33
KH 3.36 3.39 3.28
i 3.34 3.36 3.29
7.33%%* 4.71%+ 4.00*
L 3.27a 3.33a 3.13ab
IR BER 3.46b 3.48b 3.43a
e 3.32a 3.32ab 3.30b
0.12 1.15 1.29
i R 3.36 3.41 3.25
B R B 3.34 3.35 3.33
FEPY e 9.17%x 18.75%** 3.63%*
15.32%+* 7.30%* 8.90*
KH 3.35 3.33 3.39
i 3.18 3.18 3.19
9.65%%* 31.51%%* 2.74
L 3.15a 3.26a 2.88
JEBE R 3.27ab 3.18b 3.49
SR 3.38b 3.32b 3.51
2.08 4.70* 0.14
=riinil] 3.30 3.26a 3.37
1L 3.24 3.25b 3.21

*5 P <0.05 **; P<0.01, ***; P<0.001

[ —3&/NCF M 13 scheffe ODZBEIWAREIC LD 5 B THEZERL
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JLHRERFRFBRAIRRIFLE H25E H25

R 6-11 EBMFMEERIC BT 28 L AOHm AL 58, TOL 5 WO
R L /RO FHE

(S35 HERER —_— Bk

WEGT sk RERRE N " CPH1H)
1 S IREER PpREMoRs digE 3.45
2 piNGE| IREER PiEMkES dbiEE 3.43
3 S IREERE BREbRES dtdE 3.41
4 ZKH L JapEal 7 STing =l | @i > 3.39
5 7K L p=nitll FEA 3.35
20 7KH R EER =il FEWN 3.06
21 JH L apEal 7S5 = i ] 3.04
22 S JREERSS &I FEA 3.03
23 X L L FEA 2.99
24 bt L Sl FER 2.98

R 6-12 EHRFHIISEERNC 5 1 2 HEAE AN 4728 L 412 38 1 2 38T & 2 EHEHMUE 3 & UFHTi£5

CFHE)
R R %&Eﬁ%:éﬁila 'Emji,a 'EV\]E:E , i.b%ﬁ:%%i/ jtﬁﬁﬁifﬁ/
Ffd GRS Fff  FHilif5 8 FfE  FHilifs Fft  FHilifsst Ffd GRS
JeigiE ENY 3.98** 2.02 3.83** 2.34 1.89
0.02 0.04 1.26 0.11 0.01
KH 3.24 3.23 3.42 3.30
E— 3.24 3.24 3.57 19 3.31
7.87%* 3.74% 3.26* 4.52* 2.97
KL 3.20a 3.19ab 3.28a 3.15ab 3.39
RHER 3.36b 3.40a 3.49ab 3.32a 3.41
SHEERT 3.17a 3.11b 3.70b 3.12b 3.11
0.16 0.57 7.53%% 0.22 1.62
o JabA 3.23 3.27 3.31 3.21 3.23
5 VBRI 5 3.25 3.20 3.68 3.18 3.38
N i 3.82%* 0.26 8.11%xx 2.9* 12.11%%*
9.79** 0.35 1.62 6.45* 3.78
K 3.21 3.24 3.54 3.14 3.26
2aYi 3.08 3.19 3.36 3.00 3.06
2.6 0.05 15.39%** 2.57 21.27%*+
L 3.14 3.23 2.92a 3.15 3.05a
IREER 3.09 3.22 3.73b 3.00 2.8la
SHEERT 3.20 3.20 3.70b 3.06 3.61b
0.3 0.58 0.05 0.03 2.13
A 3.16 3.25 3.44 3.07 3.23
i1l 3.13 3.18 3.47 3.08 3.08
*. P <0.05 **; P<0.01, ***; P <0.001

[Fl—F/ NSNS scheffe DZBEHBHMEIC LD 5 B TEEZRL

ERERTIES S ICERIIBVWTEEENAD
h, ENOBEEIZBWTENER, JtEEFER
TREBMWEET, tiEy4 IR F
BENA LN, ZEIEHRE CRILEBEDE.
HIZBW TENER TR EBMERE TREM S
U & SHEER RSO & DR, JL¥mEEE TIIAZE
MR & S EER BB L ORIT, ERNOER
BWTENER TRIEEMNER CERMZ L
—ILEER R, BBk LS EEREEBR O
M TEEENA LN, MKEREBOFNT

&, JL¥ERE O BE TII A NEE A TE B E bk
T, FENER T SHEEM B B0b & B RMa & T,
L EFAE TIRILEMBREMN TR, EHNOE
HTRENERIZEEMZ LT, EEERT
IAEERBEBM KL, JbEmEF 4 TIiIkHET
Eholz,

c. REA A—UKEH D AHT-BEMOFTHE
BERECOWTOFHi%E#% ELATOEBY
Th-olzo BEREODEE, EEE, BLBEDF
PR LT2R6-1310k % L, &I VT,
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RK6-13 BHEHA A —VEBRICBI 3R/ REOVHE (BER - BLH)

ELE FELs M Fals FE BAM HEME v Hla

Sk 4.55 4.39 3.48 3.72 4.35  4.43 5.75  4.43  4.27

FH1 3.69 3.59 2.62 2.90 4.08 3.97 6.15 3.95  4.08

=4 3.95 3.87 4.38 3.31 3.77 3.67 5.56 3.82  3.90

E 5.38 5.13 2.82 4.33 4.90 4.97 5.72  4.79  4.64

BH4 4.38 3.92 2.67 3.49 4.28  4.41  5.44  4.23  3.77

HH5 4.97 4.82 2.72 4.05 4.90 5.00 5.85 5.03 4.41
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Summary

Familiar to the inhabitants of rural area,
premises forests and shelterbelts are formed
artificially to provide protections from natu-
ral disasters. As such, they are one of the
most important resources in flat rural land-
scapes. However with changes in lifestyle,
these forested areas have been decreasing in
number, significantly affecting rural land-
scape.

As these forests contribute to the desir-
ability of rural landscapes, the importance of
their preservation may be easily recognized.
Accordingly, it is necessary to establish their
significance and gather information toward
their protection and practical use. The pur-
pose of this study is the confirmation of the
importance of forests, and particularly prem-
ises forests, in rural flatlands and the consid-
eration of methods for their preservation and
maintenance. To these ends, two areas are
studied as cases in point: Shonai (Yamagata
Pref.), and Eniwa (Hokkaido Pref.).

Each chapter is summarized as follows:

Chapter 1 describes the rural landscape
characteristics in the case study areas and
overviews the changes in forest and land use
The study

revealed that strong periodic wind blew in

which have taken place in either.

both study areas, and premises forests and
shelterbelts were built to lessen the impact of
that wind. The landscape in the area of
Eniwa was characterized by dispersed settle-
ment mixed with rice paddies and other
fields, and in Shonai by agglomerated settle-
ment formed by paddies. In addition, there
were various kinds of forests in Eniwa,
whereas most of the forests in Shonai were

premises forests formed by each settlement.

In both areas, land use and the number of
forests varied greatly. As well, a downward
trend in the number of premises forests was
observed. In what may be the influence of
urbanization, the arrangement of paddies and
In addition, the

ratio of various kinds of trees was found to

fields in Eniwa, were mixed.

have changed, altering the forest landscape.
In Shonai, on the other hand, the amount of
forested area had significantly decreased,
threatening the very existence of forest land-
scape in the area altogether.

Chapter 2 describes local inhabitants’
evaluations of several premises forest func-
tions. These “functions,” in turn, describe
several roles which premises forests play
including microclimate improvement,
contributing to landscape desirability, and
use as material resources of fuel. Survey
results showed that inhabitants evaluated the
microclimate improvement and landscape
functions highly, whereas the material
resources and fuel functions received low
evaluations. Inhabitants also indicated
problems related to the maintenance of prem-
ises forests, with the management of dead
leaves and a lack of people to manage the
forests being described as particular griev-
ances.

The assessment survey was taken using
photographs of rural landscape viewed from
the road and photo simulation pictures of
The results showed that

the presence of shelterbelt or premises forest

premises forest.

increased landscape evaluation scores. A
number of differences regarding familiarity
and preference of premises forest types in the
two regions are discussed later in Chapter 3.
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Most of those surveyed agreed that pres-
ervation of the forests was necessary, how-
ever differences became apparent regarding
maintenance of the forests and methods
toward their preservation. In addition, there
were also differences among the two settle-
ments’ evaluation of their respective prem-
ises forests’ functions. The occurrence of
these differences highlights the importance of
further understanding the roles played by
premises forests in either community as well
as their influence on the microclimate and
landscape. Furthermore from the differing
results at either settlement, it may be deter-
mined that the premises forests require dif-
ferent maintenance methods as well.

Chapter 3 verifies the microclimate con-
trol effects of premises forests and their influ-
ence on the assessment of flat rural land-
scapes. The results revealed that a premises
forest provides effective protection from
wind throughout the year, regulation of tem-
peratures in summer and prevention from
On the other hand,

demerits such as increased snow and temper-

snowdrifts in winter.

ature within the premises were detected.
These difficulties, however, were managed
through the cutting of branches. As a whole,
the results showed significant improvement
in the year-round microclimate of the prem-
ises forest even if the forest was formed only
by one row of trees to land use restrictions.
Insofar as the microclimate improvement
function of a given premises forest was stren-
gthened by the cutting of branches near
ground level, it may be concluded that forest
management is necessary for the improve-
ment of its year-round microclimate.

Chapter 4 proposes methods for the pres-
ervation and management of forests in rural
flatlands.
cerning forests in rural flatlands was found to

The most common problem con-

be the systems by which they were managed.
The management was done usually only by
the landowner, but there were many owners
who identified it as a burden. In view of
this, it may be considered that cooperation
among landowners, administrative author-
ities, and local inhabitants is needed to
achieve more effective forest management.
In terms of maintenance policies for
premises forests, this study further recom-
mends the classification of the forest func-
tions such as, in particular, microclimate
Uninhabited forests, on the
other hand, are important as landscape and

improvement.

have value in and of themselves without any
kind of intervention. These forests are also
promising areas which could be used for
environmental education or as joint work-
spaces. Regarding maintenance methods
according to settlement type, this study rec-
ommends that inhabited forests be managed
Where uninhabited

forests are located in areas of disperses set-

mainly by landowners.

tlement, it is recommended that management
be carried out by local residents. For agg-
lomerated settlements, this study recom-
mends that each settlement unit undertake
the management of premises forests.
Regarding the use of shelterbelts, their
role in the landscape as a shelter against
artificial structures and as border and buffer
zones in land use should be taken into consid-

eration.



