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= ABSTRACT =

The full grasp of recreation demand and factors affecting on recreation demand
can be very importan: information for park plannirg and management. The objec-
tives of this study are to investigate factors affecting the fluctuation of urban park
visitors and to analyze the relationship between these factors and the daily parti-
cipations.

The results were as follows;

1) The peak of monthly participations comes on May, April, August and October
in order. And these months are specified as school picnic period and vacation of
school children.

2} In correlation analysis, the variables such as ‘Day of a week(D)’, ‘Monthly
mean temp.(T)’ and ‘Monthly character{M)’ have high correlations with ‘No. of vi-
sitors’ in order. And it is better to categorize months by its charater{picnic peri-
od in school, vacation etc) than by seasoms.

3) Candidate regression model were established, as for 1984
log U= 151+0.64D1+0.02T+0.36 W1 - 0.23M 4+ 0.003SS +0.24M1(R? = 0.5326)

where, U=no. of daily visitors

D1:= sunday . l1oliday(1), weekday(0)
T - monthly mean temperature{C)
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W1= weather { sunny- cloudy(1), rainy({) S5mm}(0)
M4=non vacations and non school picnic period(1), if not{0)

SS= monthly sunshining hours
M1 =summer vacation(l}, if not{0)

4) The most important variable was ‘Day of a week’(sunday - holiday or not).
And temperature, weather and monthly charcter{especially picnic period of school
and vacation) were in turn, hence ‘Children’s grand park’ shows the use pattern

of dntermediate type) park.
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Le B3kste BREOR FHA(1979): FlAE a4
g BAS MM, FIUNE BETe el BT R
Bl A AEZIR ) FlEgEEe] REgd Y &4
59 371K & Ex2 Utk ol & uhAl EHE(1982 )= &
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F AP o] g3, (&FH 1950; FHHE 1968; THE 1965
s HA 1984 p203) FEetellrs FEE(1983), &
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FIFB (recreation participation )9 ##ll[ =& ] (fore
casting model )9} BHSL 815 1 Yt} (Licber &
Fesenmaier 1983 pp87-95). 717} HAZ&NAE o]
33 AEFIAY BEe Frix FRoE FH3d K
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o] FrESMY HEE ¢ vl glon, oz By
A FIRE R/EFRE (FEL 349 Jo2 Fo #
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11 & FJfB3 SPSS(Statistical Package for the So-
cial Science) (X2 | 08 ¥y SIFS #T8
At
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2 3 FubAo|nE o WE(HY|L F2 ooy
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3) HWRE:

(1) FiFEE% 28 MMd] 547

FER., BRI, BAR FALRS ggiddiga
¥t dun 3, LSDghel &% £RE BEFe=
A LIBEREY] 2AE T A

(2) MERS T :

BEE BuBHEY $4590d FABE Al
HHREEAR SITE Bt e EHM EE#S A
Est3, & BirEHE Aol HEHGE AETeE
N % EIHE M (Multicolinearity ) ( &%, 1984 pp
89-90)& WA MR ES 7]k

(3) STERESHT (N -way ANOVA) :

qrlMe FESHRR BR, B4, THRE, A
(FH1 ) HHES WF2E FEFHEAY (nonmetric ) 458
E& ER(source of variation)o & ZBEstIT, it
fy B FHlET ik (covariate ) 0 2 5o E-
TA g (&¥5HE, 1984 p68, 103)9 Hi#xs E3lo 2+
Z F&Epe ¥ DX FHL SENT =
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3 ERE FHE (main effect)= B2 FREY M
F{EH%E (interaction effect)E F - BESI A

=3 B, ¢¥ §& AEAL, FHES £ A
ES(1B~128), AKE(HE, 2% 5)d EFH
B 2 [ el )kE eelslqd ETAG 2 BE
B (R®) & M- st Ao

(4) E|EES 47 (Multiple Regression Analysis) :

HEIZ U ATLBESITIA BETE BHMES
BUBHER FEslY T4 FASHA A

Btk 3 AEHo £ BHTY S Y= Ste

pwise method {#}MEELL 1985 pp 492-492)E (@}
9o, Significant F gk 0.05 o]3}Ql #if= w31y
o,

E3 HREES #Fo) MR (Curvilinearity) o]
Rer2, BE BHEREL logP+2 L4k (logistic tr-
ansformation ) 3l BEiEf) BEIRIE (Linearity ) £ u}
o} (& 1984 pp89-93).
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Fig. 1. Fluctuation pattern of daily visitors by month.
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olF YA, B/ R EMSIMNE  REHS
®o F2 XA WA X oM BEY [
12| & HEEH - AkBE FAF BES3le 2EHK
= At hik - @A (Fig 2).
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Fig. 2. Fluctuation of daily visitors in a week.

Table 1. Description of variables and categories

2) 1S :

AU ST GAllA Ao RES BHES HHE
o o]Ag A = A LS (ANOVA)Y) &
AR ETA gt ¥lus) EEAF 9AE 53 HTH
BRED REFHRY) $& wEdozy ur) Zow
o BRI =2, RPN B HES BE
%z, Table 12 HFHo 2 J/FH HHSY &
B Y [7teug] EFE 2953 Jrh(Table 1).

7oA, g FEstAd BHME & N i
B Fd(r= —0.032), 5% (r= —0.001) Fo] F&u
TRA ]8T 3] W HEE BF7]) dE
< Aie B Bkt (r= —0256)8 7808 [
ol g3t 39T, ARGAKE 22 8o 79
{r=0.054) s} &5} x| 2gte) (Guilford 1956 p 145)
Eg, FlRAKY 7817 3A 9%E F= ReE
deD FELENE AFYEY MR (r=0248)
7t AFHEERY 22 (r=0348) B} 2sty] g
REBHEEE BESEE A9sd, Table 22 2
HIHE Ho HERNE 2933 e, EEMeg)
o RERE) 7MY E=gW 1984459 AL REMo
2 WOkl ZoE EoWERE (1981 1984) HiZ UF
20l¥ HEGKE 19 FAY & Jded no 2
o] FIAEM(U)ele) 4RI MR (D), AASEET),
R (M3)9 Fe2 A vehd, #K (1974 1979)
9 FRANE nEA @gd BE(T)#gw) 5
WA EEY SmME UEY Aol H4Rdu st x§
B MME Atol9) £ B (Multicolinearity) &
MEs = 271 lsld (Table 2).

Variable Variable Variables /
Code Classifications Categories { Unit)

U User participations metric (no. of users)

D Day of the week D1 :sundy & holiday
D2 : weekday

w Weather W1 :sunny, cloudy
W2:rainy ( 5mm preclpitation)

M Monthly characters M1 : winter vacation (Jan.)
M2: summer vacation{Aug.)
M3 : school picnic period(Apr. May. Oct.)
M4 :non vacations and non school picnic

period{months except M1-M3)
T Monthly average temperature metric{Q)

SS Monthly sunshine hours

metric(hours)
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Table 2. Correlation matrix for user participations and each variable(1984)

D w M1 M2 M3 M4 T SS u
D 1.000
w 0.062 1.000
M1 -0.019 —0.352 1.000
M2 0.016 0192 —0.135 1.000
M3 0.028 0.096 —0137  —0.200 1.000
M4 -0.022 -0.019 —~0353 —0.522 —0.533 1.000
T ' —0.007 ~0.447 0.400 —0.637 0.200 0.101 1.000
SS 0.021 0.094 ~0549  —0.241 0.121 0.399 0.258  1.000
U 0.515 0.063 0113  —0.143 0.270 ~0.162 0.340  0.236 1.000

Note:See Table 1 for description of each variable code.

Table 3. Comparison of ETA value of each variable in ANOVA

ETA Value
Year R?
D w

0.34 (M) 0.313

1981 0.36 0.10 0.25(S) 0.220
045({Y) 0.356

0.36 (M) 0.354

1982 0.44 0.12 0.23(S) 0.260
0.44(Y) 0.387

0.37 (M) 0.336

1983 0.37 0.13 0.22( S) 0.223
0.44({Y) 0.356

0.37 (M) 0.516

1984 0.57 0.04 0.26(S) 0.410
0.48(Y) 0.564

0.37 (M) 0.355

Total 0.42 0.09 0.24(S) 0.253
0.45(Y) 0.387

Note : See Table 1 for description of each variable code.

3) BTLEEIH:

o] HEASHTAAM ol e [Flendiz EsH
Bo=2A & [Fte el HEtkEEs 2 ER 2
2o HHRARE Fotatr] B E FEEHER (non metr-
ic) 2T (o : AHHEER) Y datdMe, =y %
TEES S Fod 2 MEHBIGRE RUS 2 MHE
ERHRE #Hadsl 2olch

Al e dold AFS ¥l S1R0l, AESENE
FA(1974,1979), Fejo] (1986)¢] BFgRolAsh 2ol
FG(E, 8712, AL)E 3EHIE AT de
At (508, 25712 §)o8 Efste R ETA
& GRS Hitd) 938 FUY Table 38 &
FEINE TEENES BRNOZ REIL, 5o B
B(D)3 24 (W)E EENAD, BESE A 71
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Hik &, AKKos EHste R(M)F BHRE E
S8k R (S:season), EF 1504 12 59 1294
2 PR A(Y)e 47 S¥std 4 ETARSH &
EHEK(R?) $2 H2F Rolnt o] STEHSHITE
B8 SRR (linearity ) & 2 A81x gonz g
Bte logW@sla) @, FAEHD W4 1000 0
2 e o8 AN #Folt(Table 3). &9 &
Fola 44£fRe] F (Total)o] Uehd vps} o], %
A (1974, 1979) 59 BglA Ade BEESH(S) ol
F&uso varg 4uste MG (ETA=024)]
Slol AR ES (M)e) 23 (ETA=037)1c}
T, ety RERB(RIE ¥4 Wi Yeigts] o
Fo ZeEmel 449 HASAAS. 28 1~ 128
o 1292 auE AESE e HEkd ETA
(045)3 pEGErt 714 4 Jehgtod, o EH
e BEBSHT BACA FHE BHE HNHD A
T e BEE AYER) G}y 42 FE2FHQ
wEREde ANH ek WA AHEE(M)o] ge
Ea Aol ASMME wes At

E§ EEF SHFENAN Jehd ulel go] 1984 4
02 AYYTE REFK(R®) 24 F1ge2 S
A, ol Bl kAR FlHol HEd ol8FE
2 7] EROE 1 FlAME] REEE v Eol
e, 0 B0 REE FERES Rded il =
g ojgol kAREe HEH (D)o o FIFEHK $Eo]
ZcaA, olgy AN AECE HEE + s

b, ole HLBEAMEEC BEET:E A (W) 2
O o 9%g we ol We) 2w SR (interme
diate type) Jx] H&RHI(resource based type) 2AF
71717] wZolcH Clawson - Knetsch 1866 p37 ;34 Hk
1979). §¥, EXNT He HEFAH%E (interaction

effect )= BER (D)x} A% (M) . Z4i(S) - AES
(Y) 59 &8 rtololA n=9 Fiko]l HEAAL
v, BRI 2L logstd ReMe A
YEA] st7] ol EE Hs) gsich

4) HEEFZT:

ghollA] AFE vl QKo B REH Us BHEKE
9 BES A8 T AN BRI BRI, SEEHT,
HHESTE RENSE 4A8o REmE =249 19
fERE =R gEA @EESH o) B R
T BHE NHle HhoEE BB ERFHLE(SH
epwise regression method )& s} G} &K -Epol
Al FES T (ANOVA)RE fERE ABKE ¢ =
00504 F-igg 178t Table 4 & Effahe
2 BEE BMES BUEKE ¥ 45K ER=
dlE¢ dehd ol

Fo| HE 29| & 2E BHEL log @ o
Z REREC M4 22 844y [2Y]E GRS
A o33 go] @k

log U=0.64D1+0.02T +0.36 W1 —0.23 M4+0.003

SS +0.24 M1 + 151 (R%= 0.5326)

Table 4. Candidate regression models by stepwise method

1981 1982 1983 1984
Variables Regression Regression Regression Regression
BE BETA
Coefﬁciem(BETA) Coefﬁcient( TA) Coefﬁcient( ) Coefficient (BETA)
D1 0.4763 (0.4355) 0.4586 (0.£160) 0.3940 (0.3937) 0.6371 {0.5257)
T 0.0134 (0.2604) 0.0115 (0.2221) 0.0189 ({0.4063) 0.0174 (0.3612)
w1 0.3913 (0.2575) 0.3053 (0.1926) 0.3764 (0.2827) 0.3578 (0.2772)
M4 ~0.2278(—0.2226) —0.2474(~—0.2411) —0.1965{—0.2094) —0.2312{—0.2419)
S8 0.0048 (0.3729) 0.0045 {0.3493) 0.0012 {0.1117) 0.0034 (0.2813)
M1 0.3434 (0.1897) 0.3552 (0.1957) -~ - 0.2440 {0.1441)
Intercept 1.0965 1.2738 1.8170 1.5069
R 0.6842 0.6756 0.6297 0.7298
R? 0.4682 0.4564 0.3966 0.5326
F 52.38 50.10 47.18 68.17

Note: Significant probability (p) of all variables are less than Q.01.
F 0.01 (df. 6,358) =2.80.
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U:FIFREE (1 B MHEK)

DL: Y% (FUolA 1, opd 0)

T : BEHBE(C)

Wi1:g#e) Be o (e gad 1, ¥ ¢ )75

m)& 0 ) ,
M4: 88 2 2 E71E AN & A
olm 1, ofyw 0)

SS: A MR (hours)

Ml: o8 #E8 HRI(8 A o™ 1, ohd 0)

ANF o ERIRYl 5L 259 AT 3%
o, RERB(R)S S R $e W (040 ~
0.53)0)2lt}. ol Z BFZ S47S) FEb UA B
ol FRS TR W oI, MEES Be &
# (control )7} M8 RuyhEd vl S BPHA  HEM
Bgold TESHE Foht 2 ANE o)FH
7] MEos mEgRT 7|29 FEY(1986)3 HA
= (1974) 8] FRAIME REGRES ¥a2d A Y
B 5ot} (0.44~ 0.83) ol SWMAKME ®E - FESH
o WE Zo] AUAA <HY g AEE ¥A
3= S9 M i (control Jo] o] FojH7] HE
o2 Azdn A4 BE $& ¥5E JPiA ¥n

2Y (D), X (W) 2 AA(S)e 374x ¥t 4
AP A4S ARAGFE B Sk £F F12 log
et A Be SHMATE EESWH B AT RE
B (R?)7} 0.357gzz HTEE Holn Yo, & A
e X (linearity )y BAGRE shoteh Teie) (1986)
o HEoe 2R/ YA BRI de 5
wzol ol MBIRIGRY 1 Ak F& HHER
B A Qew), kol 2o] H (D1), AFH
BEEE(T), @4 (W1), A% (M4)d EFH ©E
o] MEEHEREL (regression coefficient ) &2 e a9
o] miEfkso] YA e BAE, 2 BHEY AL

Z-scote & 3-AVs}o] EHe({bE [BEIEHREQ BETA g
o2 M Z+ JrsmEe FEWSd uig U d%
ge vas 2ych 2 23 F&585d g 939
& #EH(D1), Ay WE(T), AMARBKRE(SS),
S (W1), Al (M4)e JEFRTE ol HA(1974,
1979) 9] e g, AFLBE(T), RERKS
S), Aftk(M4) o2 FOgKE wildte 457
o} upEad Aoz JElgeg ko

8, JEHAHY Mou]BHENes mMELNT
A% hEREE 4 £EAE 031.038P=Hu, F
&g 3 Aoy dgYe] 2 g2« KkA(DY
£Z717F (M3), @MY B (W1) % 59 RFE
Aes Y=, o] A 2T/ (M3) o7t B
B(D) th&o2 F WA J3YPo]  WE Yy
%tk (Table 5). 3 Ay BHEEH EETHS
ASoE vz e #HHE BYD (R= 012~
0.14 ),m 22 | & log U=0.016 T +0.002SS+ 2.0
(198142 ) o & YEhyiTh

ol e HERE KA B W, ofdol XA 1A
Fi &M (daily participations)o] ##ghe] 71 E &
2o Fi= IME = EH (D)o gl EAHAUL, F
Aol ddel Fge( FHA : 1974, 1979, 1984 jojjrieke &
g #E, AR Sol FTEMEE JEYIs Y T
AUk a@ g ool kA FAER HES W
ABECIEME FIAE ) BR e oMkl Al F
Fiste MO (user oriented) A= B3, KE F
< FES 1ped e [HAadold ] HHRE FHESE +
% (intermediate type) A FIRFEHE L4949
AT Mg o3 SFES GHaA SHe AR
S HHOT HESIT To=N FESER HEMLI
Jbss B Rold, FAEY T MEErRHETS RFEF
A% o 7AHQ FAFESS A8 AAY &

Table 5. Candidate regression models by dummy variables

Regression model R R
1981 log U=0.47D1 + 0.30M3 + 0.32W1
0.56 0.32
+ 0.32M1 —0.17M2+ 2.13
1982 log U= 0.456D1 + 0.33M3 +0.35W1
0.56 0.31
+ 0.39M1 +0.28M2 +2.04
1983 log U=0.39D1 + 0.35M3 +0.30W1
0.55 0.31
+0.36M1 + 0.10M2 +2.12
1984 log U=0.63D1 + 0.31M3 + 0.34M1
0.62 0.38

+ 0.21W1 —0.14M2 +2.35
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PiEXE §8to B FAHolx BEN [d2de]
Al FHES steto] gajui o] Lojzjof & ol

i =

AF BB @Hd] B FHHQA Sere 19
Aol | HEN WM AR FHEl 2 FEA 7}
3 AEY EE7E 1o X HRE A& odolkAl
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