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ABSTRACT

The purpose of this study is to establish more rational and practical planning
theory for amusement park. It analyze and consider the fluctuation of people who
come and use the Tong-Ch'on amusement park. The results drawn from this re-

serch work are as follows;

1. The main visitors of the Tong-Ch’on amusement park are students in their
twenties and thirties, and people whose incomes are below 300,000 Won a month.
The purpose of visit is for a rest rather than for amusement and user prefer sum-
mer, while the user is so rare in wintertime. Those phenomena observed are some-
what different from the real purpose of a amusement park which is on purpose to
make profits by offering entertainments to the users. So planner should pay atten-
tion to the three points. They are varieties, seasonable diversification and fantas-

tic character of facilties, in the amusement park.

2. The access time of the Tong-Ch’on amusement park was 41 minutes, the use
frequency was 4 times a year and resident time was 164 minutes. The relationship

of the three factors are as follows;

log Y(F) = 1.7832— 0.0277(A.T) R*=10.75
Y(R.F) = 31.8885 + 3.3217(A.T) R?=0.53
Y(R.T) = 224.8959 — 87.8309 log(F) R?=0.38
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F:Use frequency(time/year) A.T;Access ~ime(minute)

R.T;Resident Time(minute)

3. In the choice of space, there were much differences according to the user’s
age, job, degree of education, companion type and purpose of use.

4. There are considerable correlation between use fluctuation and some factors.
The factors are season(summer, winter) as a time, temperature, cloud amount, dura-
tion of sunshine, weather(rainy-day) as a climate and a day of the week(weekday,
holiday) as a social system. The important variables are temperature, cloud
amount, duration of sunshine and a day of the week(weekday, holiday) to estimate
the user of amusementpark.

5. 1 can reduce the following two types of regression models.

1) log. Y1 =69114 + 0.1135 TEM + 0.00002 SUN — 0.4068W1 + 0.4316 W3
(R?=0.94)
2) loge Y2 = 7.2069 + 0.1177 TEM — 0.0990 CLO + 0.4880W3  (R?=0.95)

Y:Number of User TEM;Temperature CL.O;Amount of cloud

SUN;Duration of Sunshine W1;Weekday W3;Holiday
Those model is in order to estimate the user for management of Tong-Ch’on
amusement park and use on the computation of facility size for reconstruction. Be-
sides the amusement park, city park and outdoor recreation area could estimate of
user through this method. But, I am not sure about the regression models because
I did not apply the regression models to the other amusement park, city Park or
outdoor recreation area. Therefore, I think that this problem needs to be studied
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on in the future.
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Fig. 1.The locaticr of Tong—ch’on amusement park.
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Use behavioral pattern and use fluctuation analysis
on tong-ch’on amusementpark
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# User attribute
% Use sense
% Use pattern
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% Field surdy and survey
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‘{ Data collecting and arrangement

l———{ Data analysis(Computer SPSS) }——

_—iUse behavioral pattern analysiﬂ——-

% Use subject analysis
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l Conclusion [
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# Correlation analysis of each use variable
* Model establishment for user number
deduction by OLS method

Fig. 2. Flow chart of study
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number prediction and it’s evaluation
process flow chart
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Table 1. Sex and age structure of user

Sex Row

Mal F
Age ale emale Total
13 9 22
012 year 46 438 47
23 36 59
13-18 8.2 194 126
130 69 199
19-29 461 37.1 425
95 56 151
30-59 33.7 30.1 32.3
21 16 37
Over 60 74 8.6 7.9
Column 282 186 468
Total 603 39.7 100.0
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Fig 4. Degree of education sturcture of user
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Fig. 5. Job structure of user
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Table 2. Ratio of user according to average in-

come.
"Absolute  Relative Adju?eAd Cum
Category label Freq Freq Freq
Freq (PCT) (PCT) (PCT)
thound won
Below 100 69 14.7 14.7 14.7
100-200 155 33.1 33.1 47.9
200-300 107 229 229 70.7
300-400 92 19.7 19.7 90.4
400-500 31 6.6 6.6 97.0
Over 500 7 14 3.0 3.0 }_00_0‘
Total 468 100.0 100.0
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Fig. 6. Motive of use
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Fig. 8. Traffic method of user Fig. 9. Main season of use
Table 3. Correlation of interval and ratio measurement variables.
A2 A6 A9 Al0 All Al2 Al5 Al6
A2 1.0000
{0
P=+vk%
A6 0981 1.0000
{ 468) (0
P= 017 P=v%v%%
A9 -.0345 -.6240 1.0000
( 468) ( 468) (0
P= 229 P= 001 P=ve%*x
Al0 .1037 .0557 -.0905 1.0000
( 468) ( 468) ( 468) ( 0
P= 021 P= 115 P= 025 P=v%%%
All .0435 .0149 -.0059 1271 1.0000
( 468) ( 468) ( 468) ( 468) ( 0
P= 174 P= 374 P= 457 P= .003 P=v%v%%
Al2 -.1507 0167 -.0139 0545 0347 1.0000
( 468) ( 468) ( 468) ( 468) ( 468) (0
P= 001 = 359 P= 382 = .120 P= 227 P= Y%k
Al5 -.1004 -0411 -0253 2311 0814 0380 1.0000
( 468) ( 468) ( 468) ( 468) ( 468) ( 468) ( 0
P= 015 P= 188 P= .292 P= .001 P= 039 P= 206 P=v%%
Al6 1420 .7300 -4464 0422 0014 0253 -.0746 1.0000
( 468) ( 468) ( 468) ( 468) ( 468) ( 468) ( 468) ( O
P= 001 P= 001 P= .001 P= 181 o P= 488 P= .293 P= .054 P= %%

Note:A2=Age A6=Access time A9=Frequence of use Al0=Expense of money
All=Income Al2=Education A15=Working hour Al6=Resident time
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Table 4. Access time of user

‘Lable 5. irequency of use per year

Absolute Relative WAdjuste(ir ~ Cum

Absolute Relative Adjusted Cum

Category label Freq Freq Freq
Freq (PCT) (PCT) (PCT)
0-15 minute 10 2.1 2.1 2.1
16-30 110 23.5 23.5 25.6
31-45 180 385 38.5 64.1
46-60 110 235 23.5 87.6
61-75 46 9.8 9.8 97.4
Over 76 12 2.6 26 100.0
Total 468 1000  100.0

ol &xt&9| EERAL 31~455ME FLoE
Lo 77k HREE sl gdos] 1 Ty
AL 41502 Jelyoh o] A 7S #ilel
A IREILIAZE FEsltle she Min?Y Fdas
Bggich

o] &2 52 EFBFAHEE Table 5.9 o]
FETFY 4EAE o] &8l Algho] 26.72 b Wk
3 32ELLE o] &3 4lgtk 5.6%F AxF 9l
c},

Category label Freq Freq Freq
Freq (PCT) (PCT) (PCT)
1 time 91 19.4 194 194
2 88 18.8 18.8 38.2
4 125 26.7 26.7 65.0
8 64 13.7 137 786
16 48 10.3 10.3 88.9
32 26 5.6 56 944
Over 32 26 5.6 56 100.0
Total 468 100.0 1000
FEERER-S Table 6.3} o] o -3o] 1Rl 4

SEFRIA = ERstm o FHERRRM-S 2K
4po 2 vepgeh

o] =9 MG IHE B Scattergramoll ks H
Bael gEol HEE HEDR oY OLSH#Z &
5 BEMES S EREE Table 7.3 Zvl

E o] 5o EFEHEel I ttesto} EFFR B
g F-testiF® 25 HEHel dsdch

Table 6. Resident time of user

Absolute Relative Adjusted Cum

Category label Freq Freq Freq
Freq (PCT) (PCT) (PCT)
0-1 hour 16 34 3.4 34
1-2 115 24.6 246 280
2-3 150 32.1 32.1 60.0
34 114 244 244 844
4-5 48 10.3 10.3 94.7
5-6 23 49 4.9 99.6
Over 6 2 0.4 0.4 100.0
Total 468 100.0 1000

Table 7. The result of simple regression analy-
sis to the access time, frequence of
use, and resident time.

Frequence of use® with access time

Variables b Se t

Access time -0.0277 0.0329 -36.9698* *

Constant 1.7832 0.0007 54.1473**
R%=0.75

F =1366.76 ) F(1,466;0.95) = 3.86
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Resident time with access time

Variables b T Se ot

Access time 3.3217 0.1440 13.0550* *

Constant 31.8885 6.3315 5.0365%*
R?=0.53

F =531.53) F(1,466;0.95) = 3.86

Resident time with frequence of use

Variables b Se t
Frequence -87.8309 5.1594 -17.0236**
of use*
Constant 224.8959 4.2582 52.8142*%*
R?=0.38

F =389.8031) F(1,466;0.95) = 3.86

Note:Frequence of use® =Frequence of use transfor-
mated log

**=Signifisant at 1 persent

(4) REEFE

Rl e Table 83} zto] AT F24 &4
o] L3l Ao] 50.2% % st wtam, s1E Fulo]
27.1%, 1§o°] 13.5%, A7t 9.2% % Jeltn
ol

Table 8. Companion type of user by age

Type of Compantion Frend . Group Raw
Age Alone or Fellow Fanily or CircleiATortzrirlﬁ
0-12 year 1 14 7 0 22
45 636 318 0 47

13-18 2 48 6 3 59
34 814 102 51 126

19-29 19 112 41 27 199
95 56.3 206 136 425

30-59 14 47 60 30 151
93 31.1 397 199 323

Over 60 7 14 13 3 37
189 378 351 8.1 7'94

Column 43 235 127 63 468
Total 9.2 502 271 135 IOO‘Q

X2=62.9471 d.f=12 Sig.=0.0000

olA ¥ AL X testiER Sz & AR
tel Aglel. & 12BLUITY HERL AT
Kk A, HFOE, FEFL E4 5L AT,
HFEF-E FKikolv 15, EFRL EAeAY K
Bt &4 FAshe Aol Utk webA EEM

o] MERFHEGES TG REHES BHES 5
Este] Al8leok & Ao Ec)

(5) B Coruse

FEKE B FREE BEHEKRE 48
g Azl Table 99} o] HHYHE, BRE, HE
H, e} o8 EHY 5 UYZ, ol Fist
BtR7E e Aoz eyt

Table 9. Passing Course of user by age

Passing courseObject  Circulation Cross Others Row

type type type Total
0-12 year 4 2 10 6 22
18.2 9.1 455 273 47
13-18 28 9 12 10 59
47.5 15.3 203 169 126
19-29 73 47 38 41 199
36.7 236 19.1 206 425
30-59 54 17 49 31 151
35.8 11.3 325 205 323
Over 60 9 14 49 31 37
243 8.1 541 135 79
Column 168 78 129 93 468
Total 35.9 16.7 276 19.9 100.0

X?=37.6856 d.f=12 Sig.=0.0002

HES HE - ZBEBL A2 Aol Bt T&
thel & o] §8t AV [LigE =zl BEsE Cross
type MY} T, FLEN FES o HEe
BE Zol Boatsol, (KB, #H %<& sl= HM
B, HEFL vo|ES HYOo R WRAM 28E B
Bale ERY @Ml @Al et glch

g ol &9 FIA Coursed FEMM Lol 53 ko
e ¥e Fig 10,3 e},

Un@ 30-59
1@ Over 60
g : :
RS X

Fig. 10.Passing course of user according to age
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Legend
Bank

=== Water Surface
River-Side(sand)
[ River-Side(green)

E=3 Cycle Valodrome
Mang-Woo Park
[F«*d Marrymaking place

[ Others

B Commeice, Business zone

Fig. 11.The distribution of umit space in Tong-ch’on amusementpark area

Table 10. The charecteristics of divisioned zore area

o e Forest area
Division Facilities Area( nf) (af. %)
Bank * Arboretum  * Lawn * Pedestrain way 150,000 1,700
* Exercise facilities *Covered carriage promenade (1.1
Water space * Cable car * Water * Railway bridge 236,000 -
* Water rest house
River side * Sand bank * Boating place * Fishing place 100,200 -
(Sandbank)
River side * Leafy shade * Lawn * Picnic area 78,200 67,250
(Green space) * Bench * Exercise facilities (86.0)
Cycle velodrom | * Cycle velodrom * Lawn * Bycicle practice area 106,900 64,200
* Youngnam cheil gwan(gate) * Pergola * Bench (60.0)
Mang-woo * Garden * Path * Pergola * Bench 76,179 29,457
Park * Parking * Toliet * Kwakjaewoo bronze statue (38.7)
Marrymaking * Merry-go-round  * Pivot chair  * Mini golf o 480
place * Swing-go-round  * Mini biliard * Mini train 46,120 (1.0)
* Honey-moon-car * Bowling * Sky-rocket
* Western-style bow * Shooting range
Commerce and * Restaurant * Pool * Store 10,420 2,500
business zone *Inn * Motel * Mini billiark (23.9)
Others * Rice fild * Barrenness 642, 036 -
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Table 11. Crosstabulation of main staying place by each using categories

Mary-
Count Bank Water  River  Green Cyde  Mangwoo Making Commerce Row XP=test
COLPCT suface  side space valodrome Park place zone Total
A& 012 Veu L 1 10 3 3 2 2 1 0 =z
83 147 59 18 37 31 14 0 47
1318 2. 3 13 3 18 7 11 4 0 59
250 191 59 106 130 169 138 0 126 £=69.7445
1929 3 5 25 A 64 31 2 11 7 19 df=28
417 3638 66.7 376 574 338 379 368 425 Sig.=0.0000
30:59 4 2 18 9 62 12 24 12 12 151
167 265 176 365 222 369 414 632 323
Over 60 5. 1 2 2 23 2 6 1 0 37
Jub 83 29 39 135 37 92 34 0 74
! Business 1 1 8 11 25 13 16 3 2 79
83 118 216 147 41 246 103 105 169
Industry 2. 1 7 2 12 1 3 5 3 k'3
83 103 39 71 19 46 172 158 73
Connerce 3 3 11 7 17 1 4 4 5 62
250 162 137 160 204 62 138 263 132
Student 4 5 2 16 47 2 23 9 3 155 £=T26038
417 471 314 26 370 354 310 158 331 df=42
Housewife 5. 0 1 5 33 2 12 4 5 62  Sig.=00023
0 15 96 194 37 185 138 263 137
None 6. 0 5 3 9 1 0 0 1 19
74 59 53 19 0 0 1 19
Others 7. 2 4 7 2 6 7 4 0 57
. 167 59 137 159 111 108 138 0 122
Deree_of education
Primary 1 1 12 12 40 8 13 3 6 95
83 176 235 235 148 200 103 316 203
Middle 2. 2 14 9 52 20 18 4 4 123
167 206 176 306 370 217 138 211 263 £=2471386
Migh 3 4 28 17 63 17 % 16 8 176 df=21
333 412 33 371 315 385 552 316 376 Sig.=0.0000
College or univ. 4. 5 10 7 13 9 7 5 3 50
417 © 147 137 76 167 108 172 158 126
Gmdl;tl,te 5. 0 59 118 12 0 31 34 0 32
Rl \"Sr s L 1 8 8 18 0 8 0 0 8
73 118 157 106 0 123 0 0 92 ¥=488088
Friend or fellow 2, 8 43 2 55 4 52 4 0 2% df=28
66.7 632 569 324 815 800 138 0 502 Sig.=00088
Family 3 1 14 11 70 0 4 25 2 127
83 206 216 412 0 6.2 862 105 271
Group or circle 4 2 3 3 27 10 1 0 17 63
167 44 59 159 185 15 0 895 135
Purpgse of use
Walking 1 6 6 15 18 13 10 2 4 74
500 88 284 106 2241 154 69 211 158
Exercise 2. 1 9 5 9 8 8 1 4 45
83 132 98 53 148 123 34 211 96
Rest 3 1 20 16 72 26 3b 14 3 187
83 24 314 424 481 538 483 158 400
Merrymaking 4 2 18 11 49 6 9 7 6 108  x*=835883
167 265 216 288 111 138 41 316 21 df=42
Meeting 5. 2 6 2 13 1 2 3 0 29 Sig.=00001
167 88 39 76 19 31 103 0 62
Sight-Seeing 6. 0 7 1 5 0 1 2 1 17
0 103 20 29 0 15 69 53 36
Others 7. 0 2 1 4 0 0 0 1 8
0 29 20 24 0 0 0 53 17
Column 12 68 51 170 54 65 29 19 468

[%2]

Total 26 145 109 363 11. 139 62 41 1000
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Table 12. The pattern of Tong—Ch’on amusemcitpark use

Primary pattern Se(x;naaxvypa.tiem
Category Characteristics
Ist ratio (%) 2nde-3nd ratio %) (%)
Sex Male 603 - — Male 603
Age 1929 year 425 2059 year 323 1959 year 748
Job student 331  Business 169 Student, Business 500
Residence Tonggu 425 Puggu 199 Tonggy, Puggu 624
Traffic method Bus 575 Walk 179 Bus, Walk 754
. . 16-30 minute 235 .

Access time 31-45 minute B5 oo minute 235 16-60minute 85
Type of companion Frend or fellow 502  Family 271 Friend of fellow, Family 713
Main season of park use summmer 479  Spring 301 Spring, Summer 780

4 times 267
Frequence of use per year - — 1 times 194 14 times 649

2 times 188
Expence of money in a time Below 1000 Won 346 10004000 Won 303 Below 4000 Won 449

Average income per month 100,000-200,000 200,000-300,000 Won 29
Won 31 300000400000 Won 197 100,000-400,000 Won 51

) . . Middle school 263 Primary, Middle
Degree:ofeducation High school 06 Primary school 203 and High school 842
Type of recreation Picnic 36 gfs‘gmg 199 Picnic, Tow, Fishing 659
Residente time 2-3 hour 321 12 hour 246 13 hour 56.7
. Near and . Near and convenience
Motive of use convemience 393  Beautiful scene 162 Beautiful scene 555
Main staying Place Green space 363  Water surface 145 Green space, Water surface 508
Passing course Object type 369 Cross type 216 Object, Cross type 635
s Recreation Exerci Recreation,

Purpose of use Rest 400  Memymaking 231 Rest, Merrymaking 63.1
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Table 13. Correlation of matrix for 13 natural fluctuation variables

USER 87172
SUN .28526 41610
TSUN 41317 52087 65343
CLO -32857 -37191 -73538 -53041
TEM 91739 79326 .08023 .27821 -.06108
wi -.24879 -30632 -15801 -.09533 .38562 -.01501
w2 -14035 -15790 .04989 -.01588 -.15751 -51450
W3 39321 46879 10667 11167 -.20462 17708 -47059 -51450
WE1 -11661 -20434 -63251 -16126 53399 -01648 11379 -2216 11379
WE2 02650 -00357 -26314 -37121 53596 .20538 37873 -04167 -33585 -22116
WE3 03811 11513 .60014  .44708 -81010 -18953 -42841 16116 .26258 -33267 -846l1
Sl 29435 06994 .04638 22557 06164 13347 -04583 -09651 .14514 14449 08909
S2 56707 72605 11193 28227 -13290 .67841 01606 -03122 .01606 -16571  .16390
S3 -01140  -20959 -08716 -24490 -04033 05200 01606 -03122 01606 .17952 -.22634
S4 -86512  -58998 -07353 -27452 10844 .10844 -87164 01606 .16390 -.18472 -.03122
LTG USER SUN TSUN CLO TEM w1 w2 W3 WEL1 WE2
S1 -.16511
S2 -.06793 -.35044
S3 .12076  -.35044 -31579
S4 12076 -.35044 -.31579 -.31579
WE3 S1 S2 S3

Note:TLG=log , USER USER=Number of user SUN=Duration of sunshine
TSUN=e Sun CLO=Amount of cloud TEM=Average temoperature

W1=Wedkday W2=Saturday W3=Holyday
WEl=Rain WEZ2=Cloudy

WE3=

Clean

S1=Spring S2=Summer S3=Fall S4=Winter
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Fig.12 Scattergram of number of user with amount of cloud
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Fig. 13. Scattergram of number of user with temperature
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Fig. 14.Scattergram of number of user with duration of sunchine
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Table 14. Result of multiple regression
analysis

Model 1.

Varizhles b Se t
TEM 0.1135 0.0080 14.1172%*
TSUN 0.00002 0.00000 2.4612*
w1 -0.4068 01773 -2.2937*
W3 0.4316 0.1797 2.4015*
Constant 69114 0.1596 43.2979* ¥

R%=0.94

F =72.8329) F(4,23,0.95)=2.80
Model 2.
Variables b Se t
TEM 0.1173 0.0065 17.9723**
CLO -0.0959 0.0234 -4.0940* *
w1 -0.2193 0.1582 -1.3857
w3 0.4315 0.1513 2.8519**
Constant 7.2789 0.1579 46.0989*% *

R*=0.95

F =109.6521 ) F(3,23;0.95)=3.03

Model 2.

Variables b Se ot

TEM 0.1177 0.0065 18.0586* *

CLO -0.0990 0.0221 -4 4783%*

W3 0.4883 0.1361 3.5876**

Constant 7.2069 0.1553 46.4089* *
R¥=0.95

F =104.8019 ) F(3,23;0.95)=3.03
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Note:Dependent variable is number of user transfor-
mated semilor
TEM =Mean temperature(C) SUN=Duration
of sunshine(hr)
TSUN=eSUN COL=Amount of cloud(0.1)
W1 =Weekday W3=Holyday

*  =Significant at 5 percent

** =GSignificant at 1 percent
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Fig. 15.Plotting of residuals by model 1 and
nodel 2’
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Table 15. Comparission of survayed number
with estimated number by model 1
and model 2

Model 1:log.Y=6.91144+0.1135(TEM)+

0.00002(,SUN)
-0.4068(W1)+0.4316(W3)
observation Y Value Y Estimate Residual
L 9.285355 8.938202  .3471529
2. 9.841878 9.450652 3912259
3. 9.214531 8.865965  .3485669
4. 9.348623 8.796061  .5525516
5. 8.851663 8.393659 4580041
6. 9.021477 9.008907  .1257032E-01
7. 10.04107 9776461  .2646119
8. 10.18607 9945852  .2402167
9. 10.55592 10.88367 -.3277522
10. 9.644782 9827256 -.18247438
1L 10.32640 10.65917 -3327732
12. 9.613269 9841718 -.2284494
13. 10.03263 9981525  .5110353E-01
14. 9672816 10.01076  -.3379453
15. 7672816 8.109481 -.4385861
16. 8.568646 8.672645 -.1039983
17. 8.408494 8632071 -.2235771
18. 8.603187 8.752676 -.1494890
19. 9.526027 9.229292  .2967348
20. 6.405228 6.584386 -.1791578
21 6.770789 6.758424  .1236551E-01
22, 7.025538 7.030324 -.4785767E-02
23. 6.447306 6.373550  .7375597E-01
24. 6.931472 7.059247 -1277756
25, 7.197435 7609541 -4121060

R%=0.94
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Table 15. Concinued

Model 2':log.Y=7.2069+0.1177(TEM)-0.0930(CLO)

+0.4883(W3)
observation Y Value Y Estimate  Residual
1. 9.285355 8.881449  .4039059
2. 0.841878 9.301741 5401366
3. 9.214532 8.699465 5150664
4. 9.348623 9.033943  .3146803
5. 8.851663 9.000171 -.1485078
6. 9.021477 9.006840  .1463709E-01
7. 10.04107 9973223  6785008E-01
8. 10.18607 10.25350 -.6743558E-01
9. 10.55592 11.01502 -.4591078
10. 9.644782 9.445736  .1990451
11. 10.32640 10.53076 -.2043572
12. 9.613269 9.614606 -.1336662E-02
13. 10.03263 10.16527 -.1326432
14. 9.672816 9.695509 -.2269285E-01
15. 7.670895 8218523 -.5476278
16. 8.568646 9.091149 -5225027
17. 8.408494 8.389183  .1931057E-01
18. 8.603187 8535882  .6730563E-01
19. 9.526027 8.801555 7244712
20. 6.405228 6.495883 -.9065479E-01
21. 6.770789 6.707653  .6313063E-01
22. 7.025538 6.876461 1480772
23. 6.447306 6.555746  -.1084400
24. 6.931472 7.206990 -.2755182
25. 7.197435 7.695228 -4977922
B ~ R’=0.95
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@log. Y
=6.9114+0.1135(7] &
(3e1)+0.4316(F%
@log, Y
=7.2069+0. 1177(71-& ) +0. 0990( &% )-0. 4883
(39) R:=0.95)
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