g3 ensha) A 13(3) : 234~243, 1999
Kor. J. Env. Eco. 13(3) : 234~243, 1999

212

OlM
x
o

rir

r

1€ Sxoz §= gz
M 71|2!0II st A
EEjA QR 2 Ao =-

>

0

OfFEP - uYH - HES
A Study on Trail Planning for Health'

- In Case of Jangtaesan Recreation Forest -
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ABSTRACT

This study was carried out to provide an information for future design of nature trail in
Jangtaesan recreation forest. Distance, average gradient, average energy expenditure, and
average walking times in trails of Jangtaesan recreation forest were investigated. The dis-
tances of major trail A and B in the recreation forest were 1,273 and 965m, respectively. The
average gradients of trail A and B were 9% and 14%, respectively. The average energy expen-
ditures in trail A and B were 140 kcal and 132 kcal in uphill and 104 kcal and 89 kcal in down-
hill, respectively. The average walking times in the two trails were 18 and 15 minutes, respec-
tively. New nature trails are selected with construction of DEM(Digital Elevation Model) using
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IDRISI. The new trails may provide more useful recreation opportunity for a user.

KEY WORD : DESIGN OF TRAIL, ENERGY EXPENDITURE, DEM
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Table 1. Physical characteristics of the subjects
Age Height Weight Relative Maximal oxygen
Name (year) (cm) (kg) body fat(%) uptake( ! /min.) Sex
M.S.S 26 165 58.8 16.5 2.65 Male
CTJ 23 165 62.0 16.2 2.54 Male
KM.J 21 171 55.2 12.8 3.02 Male
J.S.W 18 179 69.8 14.8 2.96 Male
K.H.J 21 171 58.4 15.0 1.78 Female
LYA 18 154 54.9 34.6 1.71 Female
K.J.8 18 156 59.6 30.1 1.87 Female
LK.M 18 152 43.1 24.6 2.18 Female

FE AT 6THAG fA e glow, 19916 A
FFEoR AFE Holth, 5 AXF F93
AMAE Ao S v Rt YR, TSR EE A
adoldd, A % AA 59 AHEE Bidn
dom, hHFAAl Aol A ¥ A 7p7kE 2o
A&t glck,

Fdgol| AAE 2E & Figure 1914 2& v}
o} 2ol 47e] o]l AFE Fehz FAH UA
ot ARG R o] & RIE 9 gl
s AEY F2 AP S BHete] A9
ol tt2 & WA oy BR C37HE S35l
A e2x e hite] FE o]Fam glo
o, D73} Bde =¥ Audert Baete g
WAHEC] A o] &2 A &3 glt} wEtM B 2
Al M e AT CF7HE B2 A, Bk CF
7HS gukz BR RS dlgon], 24w Hrlel
223 EA49 22 Hstd Az e E (trail

A, trail B)ol] theted 9x1¢] Ado] &ol3t 2 &
Fo2 FUE3(A1~A19, B1~B15)& A% 3t

ztzre] 24 5l 73t et AAbEet A g 2
9 E (clinometer) & E2L2 A &5t}

(2) T&Xe] AMANN EM

Aol Fdd YA AAzA0] A7%4g 184
A A 264174 9] @At 4T 184 <A 214 71A] 2
dat 4H o2 Ao, Azl AAH 5L
Table 1A Hi= vje} 2t}

G AAGFE A A, 2%, Al
o A7l thadl vehte 4 o gated A4
o WNREER 2Hehe Yo s AR TIE 37

ST AARRE W AT 15.1%9 ol 93
26.1% 24 A7} dARG Y5 Be Aoz
2GS AREE S4ER 4AS %}ial o=

o T

A 28R ge AUzt Bl Sazdd &
APE RezA 449 Ao] ﬂn} A9 ag
A nY, dx 994 Al e5e A
HEE A A e A gl TA R
3] Holn YA 449 Aol T
”J&%ﬁla Holx] 3 glch. olsh Lol AXYFE
Aol LE4RT APe BAS B A
o2 WS B NFoR Ago] AT,
el 4 S5t 98 Gl ek g )2
g & gong ANIReS a A%g B}

e AL F2 0ol oideta & & Ut

(3) LA 282 TI}

1) SARA] At A}

BN FEAEE A HME SF0 &
olgt AMtrrt F2 AMGET AR FHAR
2A A 71E, 5%, A8zt Aeidd, A
&3 Sl met 2 Hst gt 37 2 slda
o] B4 4EE Tt 2y, Aies g2 A
2]d N H o} vwsle d&Roz £4A4 2HE 5
JohE FdE 7R A )l

At 248 7)1E9 AT (o]ES-, 1995: #h
2, 1997: ol&f-9k WA, 1998, °olEF F.

1999) el A AMEg ¥hH T} 2& wilo g HP=o
POLAR ELECTROAMIA] A 2tet Aty Z4 7
(Polar Sport Tester P-4000) & AM&-3}ich. 44t
F EA719 A7 ¥ $471e HEAY slEd
St AAekE S E AR Ele Boz $418)

PR 2 2193 EEAAAY £24 28
o}“‘tﬂ _5./\];] Al XJ—HLE Al i% ./'r:

l:l

lated Flele 4

ovd, 713 (EBAA) ) AL JlodE Aa
& AFE AvAo|2E Foo] 23E NS A
g 2% 2498 5 ook 9ish 2o YHe= 4%



A7 S 2H 02 sty R = A #¢ A7 237

oM S SEREE Botels] Astel AMSE
=539t

2) ol x] 48] 8 (kcal/min, kj/min) %7t

Aol FFE Aae 2 F9 dAbe duA #E
o At&EEd ¢ Bkeald] AWAE WEE = d 4
A 117 AMEET gebd shaAd#H #(Oxygon
uptake) & EH3H P Ao AuF

HR
Y % 100
HRmax

HRw . %A 494 (beats/min.)
HRmax : Ht 294 (beats/min.)

% HRmax =

(Energy expenditure)& 34 #H71& £+ 3
(McCormick, 1993). |8 & #ioz FAkA
v " oz k& AAEATH

B

3) EEXE Bt

2 drelMe Haues Al AkrE ol
23ld %HRmaxs #atgal, o8 o] &dtd &%
ZEE FHe

aft
oft
fu
o

re 8
a7
ST
K3 ™
EA
i W
o
puj
e
o
oS

]

oft 1
ol X
ok
d) N\O
T
e
o 42 N
oy
>
i)
o
e
fo
ol
v

N ook o
Ny o
jarTx‘r’B‘
Nlomlo
‘{)'jg
i
“l—‘um
ol
b
o _ ¥ o
R
o oy
mk o fo M
'ho?r..nS,‘l

A, 30 glo o

ol
oft
b
N
3
N
N

4. NE2MS QI8 GIS Xtz 75

2 dTe 4 d7xddAe] DEM(Digital
Elevation Model)& #&3% 1 %% DEME ¢
£t =g AF AT Aol AR IDRISIE
raster WAle] GIS T2 Ao 2 Ko Absl w&
A4 2 UNEP/GRIDO A9 & o} Clark W}
oAl 1987d A& Ade G AR Hal g e R
e A B 2 dAHY AZEddooitt
(Eastman, 1993). A 80 7l F7tollA] ZA|

Ag, 2k B4 9 e, 2hd A BA, 84
Al B2 A% ekt oAl 2 X dE A AHEH
i 9lg

(1) DEM #&

DEMY 7%& 1/5.000 A=A 5m 7tH 9
Sudg WE (Vector) Fe 2 A 2HgH Fof| 2 4E
(Raster) @89l 4% Imx1me =P ©
olH & Wt F&3gtt 1k P ke 134
Q1 AldE el AA dele FARERdA B
Ne 7P £ Yotk o3t A mde
S Mgy B AFE o3 gA Mg
dar, wekA] e WA o) A2 A 2He ol
ol &5 & Hyelr}

(2) Ejgi2 3y 5

g2 JHE DEMY $U3 32 oo 4
A€, 71E gHE B e AdEE §Est 7
o] B2 E FEINAY YR sprteld A
jx) el FA &S Holm e o] Y= E
gel7] 93 7128 &89 Aot}

okl N

A

- i it
1. Myeizol e Ao}

AAE HE F e AdHnAzENg g
AAE HE 5 e A2 Hdel Ackd
A8k Qo dukH o2 AAwzae] 4o
3 R e 7ES AuEE, @ SR
AAA el da g FA e Fl HAE, Aol
FHatel Aiztel vn retd R, @ dFesvt
e Al FHE A @ 25% o189 ke Y
37 29w, 2obe] FF ¥AFetmz AT
L@ A% oust 2 sle 23 Ak Aot
HE e 7ol ¥HE Add A, @ dRxE
ol Hojt o2 gt A

2
o

ol

V2

—F

1t
)
o, oY o ]r

[+

FEEA0N} Feie)
of XgHE R %
1985). el A2 BPETFE AAS
e g A5 g A2E 04
e eERse A5 A

41 {0 ox 4 N off

o

y A o 3oy )



238 SR

et EAE At H IS R FEEF
Aot
W, HIE(1986) € o4 2L BHEATEA
et s A A sejsiof & Ao R o
=3 2 AR A H
@ gEe M3 e 49 dejz 4
At

AE B2A WA gt

24 Y el o3 B=29zl ut
Atol2 ZHEA HlAlE A2 T
st 492 Wejue =
3} dBE I F e X

i)
o oy B
(=T

o o ¥

A HEE

g8 e85 13(3) 1999

rR o
M e

e
)
ol
)

=8 g,

® dBAe el FHEe JEAES L
suy ARgde] FNEHE AT B8 A
230 BEE QxUL DUy A WS
g JANE dBARel § fel@ Row Bu
Atk 2eEE PP A FEANE 32
o] g-gtt.

Syl SRS o 88 Afol LEVa
g vA L dAEe 2A gu BUH 54,
Sue] AAH B4, WA Sge, S
AR AW, R FHel 7152 Solt. 9

. . I 1

— 111

Al A2 A3 A4 A5 A6 AT A8 A9 AI0 All Al2 A13 Al4 Al5 Al6 AL7 AI8 Al9 .

Total Average
mgradient{%)

Gradient

(%) 8 6 7 5 11 -2 13 4 11 -3 13 2 12 13 15 3 16 19 13 - 9

Distance g4y 840 94.8119.3171529.8 30.0 24.1 646 36.8 33.7 33.8 31.7 21.9 656 88.71023 1150 467 1.273 -

Figure 2. Description of physical condition of trail A at Jangtaesan in Taejon

—TTT [

Total ~ Average

Al A2 A3 A4 A5 A6 AT A8 A9 Al0 All Al2 Al3 Al4 Al distance(m) gradient(%)

Gradient
(%) 18 7 -4 16 13 19 17 22

DIStance 1090 60.0 67.8 614 36.8 363 416 47.3 543 39.6 65.6 887 10231150 467

12 15 3 16 19 13 - 14

965 -

Figure 3. Description of physical condition of trail B at Jangtaesan in Taejon



AR EAE BH o sty BHE =4 Agd A A 239

el 298 54 3 3Amsh waAdel by A4E el Bujk hRE 74 708 18
A $Eetel 9PE WAV, BPA AAH 5 s %3 AANOE e B A+ YED
4 gole WA A, A, BuA AAGEL  A"siok & Aolnt
FERSel ABL o8 £ ekl E$st A
1999). 3 SAe] Ty 3 s, 1Y (2) HYE SN 2S2E B}
Az, A9 RAY $ERS] T vA 3, Al FA RIS BhE S0 LEREE AR
A gol FeE Aewsel BE gFo] £ERae A3k Table 204 B st o] o=l el
S AN ew gEsh ge PE FU ] wANG $5vab} 2 deon e As
FRAE £59a0] 99E WA & ok 2 99 BY 2ERES vas BH AAEs 2
S HA goiM oleld Y& BT WEAT  uehd @32 Be) %HRmawt 19.7%2 $YE
£ 7ES FYEE UM oR Boksdth wet A9 TL1%80 6 B 2AELt R AFS
4 0GR PILTL AN L AUST cl2l R o A1 WA e EEVAE Avel Ba
SRS A HA - PESE ol qde] A FAA A FARITATY Fe
QA Al st HRE o] &8 F U A %HRmax$l 76.0%~91.9%5t} && %I“ Hol
S ANse] Tk AF e WAel Aale) AAH L Qon (B¢ F.1999), AT £5e Wele
2o B WHEE Rob BT 5 UL §E 1 @ 4 e %HRmaxd] 60~80% S Fol
ahe Zlo] 2% Jo Yz glol AERWA 2 289 sl aulel ol
Aol A9 &5 wam & & g 2
2. 71E9| gz o} B 24 S 8AE 25 A1H 479 200) Zikole}
£ € 221 A 429 bSR3 AR e
(1) gzl 825 8y g2 "art ole wdzdAe oa s 8 4
o] O

Figure 2¢} 3014 B npe} o] ehd 2 At & Ag Ao FHHHEG. Boeltz(1987)7F AAIG F
WE BY FZole 47 1.273m%} 965mel e A (A 2)el ofstd 20W 9k 50t = HHARErt
o, Fdoldle 7 wwrel opx% 570 F3(%F 30%)/% H=9 AtolE Holmz FUY A2
480m)ol FEH o] ot 223 F wdre J 40, 50H7t & EES & 2%, %HRmaxe "5
auﬂ 747} 9% 9} 14% =2 ZAE A, e b A vebd Ao Fdc
Ash e 2 Bygtel] 25 Bujrt &9 g 7HA

&
F

O

Maximal heart rate(beats/min.) = 220 - Age(yr)

C 700l Aelome REaE H44F el

slon] Buls} nE REES WolA @i $re 7 NE e Beld SY3 SERae BAS A
3k wEA O FHA Pl 'ZH&IOJ vepe ¥ HEE, T ohel @z BEEuE 2 9%9
EF woln gomz AARY £BHHE FBAMN  1a%eld, AFCIEL) R FH(AYh)el $Us

o st A E B 742§ getEn, mebd oo g RdM e B EEE T &E S ¥

Table 2. Exercise loads of climbing in trails on Jangtaesan recreation forest

Length Average Average Heart rate %HRmax
(m) gradient(%)  time(min.) (beats/min.)
142
. 19.65 71.1
Traila PRl 1,273 9 144~167
Downbhill 117
17.60 I — 58.6
e MIBA2L
. 1656 —198 797
TrailB — 965 14 <
Downbhill 125
13.93 R 62.6

119~133
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Table 3. Energy expenditure at climbing in trails on Jangtaesan recreation forest

Length Average Energy expenditure
(m) time(min.) (kel)

Trail A Uphill 1973 19.65 140
o Downhdll 1760 04
. Uphill 16.56 132

Trail B S — 965
Downbhill 13.93 89
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Spoked icop trail layout

Figure 4. Various type of nature trails(Flink and Searns, 1993)



AFENE Aok ot g2 2 A g a7 241

o], €#4 (loop trail), TEH5T&2 (stacked
trail), A4 (linear trail)., A& &8 (satel-
lite loop trail), 83 2](8 type trail), vt 4%
%} (spoked loop trail) &°] ATHFlink$ Searns,
1993). dA AejatFokde =9Eg e FECE
Fefolct, AejatFatgoA] S Ee] gy A&
o M FEHe ' A T ATt U
o] AA RS YA)stE R w4 9] & go] B}
g Aoz gudn, T3 A4 AJg FHo)
AMZ GE2EZ J2E YFE TEolok gk il
Qornz Aol o] g Rog e} e,
Ao Az LA FEeEH =S AYste
Rol AT Aoz Addth E£3 FEEIYS
v £ Sy grage giblo] FYT A&
F A gorng RS EE 3, YF
7} ol m g2 gt foldty BRI EE FY
Uthe AAdol dthRegnier, 1992).

(2) B2 Mol 2oy

71&9) R 2000 30tHolA A FN
3 AlFstn devt FdTH wd e B A
=oi BEst g £ oenz MMy E gutge
NEe BuEs vastd BEREA LERHE
ZaAY F UEE AYHolok & Holth o
ste] 14F WPEE 7129 wsuy But o

N,

IJ

i

gatelAl A Hojof shn 7] Ee] Wukrel gro] o
P A4 e TR g3 dAH o gug
2012 N EE dAslodol & Ao AeuET, 4l
A ghart 9o BAd) REE AgHca, 43y
#A9) 57 2eo] WolAk wdE G g
R S FA) e Ad Biee gahy )
4 ez et FHz F5d "ast e
Aoz ded,

(3) gttzel MF AHa|

71E gz Azle 1.273ms 965m°l‘11
[AIZEE oF 1883 16822 2AME T o] &
o] Azl sjdide] St At sl d ol “‘01
A e A G A Agjoitt. s
o] B Afolle Wk B #HEE ZHAAR
Futol= BA T Holxleg oF 1km~2km7}
Attt & 5 UATHCREF, 1977). 12fvt sidd
ol FhatAl Rata AABHI v 8o AAFE
FARoz e FHAFIEAME 1.273ms
965m HEo| R Age SE LgXTte] 7tz
365 0% vhh S AgE Folu 9o, E

& gpze Bug gusl ALY A el
wAe AGH R LoixA e dAel einy
R L L
ok ey, $YRsl Aot UR Aojd B§, A
At £t A e - Ho s o o
Wels Bag Aoz Bedn

(4) gtdtzo| T HAEY

gUEe FuAdRd s 47‘35‘}‘11 AHwe s
Aste] 7P A A& et -r% ohe Rolmz

EEAHCL BEEtd Bhtae] Jeg AR g
T ®lt asEs P17 BustAY st Akl
v Add e wAgsittn & 4 vk Al AE
o EdE Eol7] HeiME Y MHEL FoB
8t o] 8=t FAWU AAE 38 £, Ee A
A E37HA7E 22 AGdM e EAuA(lF
T e 19978 AEE £ A = 71F
ZZolv 11%417401] wtet o] F Fadh xeA
e ijgles 2iete E2EY ANES o] &3}
o E%@D}.

A Al e FdA e AR Rl
HE 2 E ol gete] U e BE, B, A
& A, 54 B227] o8 7St JAFH
ok, @Y #dE R F A A

gz A% £ gllo] oA g Fdsix @
I AE & e A o] Agsitt Azt 3
Smoj] A Ze om 3
, FHUT 2ol BEHel B
e MREA o8] g o] o) fel 1 X

1= h&}
ol 291 39le] #o] HE ALE 1o
3.5m~4m 7é 7t Agd Aoz dodch(uA g
1998).

o4l Wge aotete] ¥ AR Heha
FYAol A g3 0o gt

@ A Fol F2 AR e EL T
A2 Aol g ddshs o2 e 9
gk o] o) @Al Agel @A @t DT
8

£8 £ F Y et R

@ F7HA9e £EAQ LS Aalod F2e @
WM 7hFA el Boal 2o G E 9
AN, T1Ee) Bas BE BER @
o,

R A s
9



242 Qe

Legend

—— Public Road
—— T4
—— Tailb
e TIGHC

o TGO
4 ficket Office
o Paning Ploce
& Obsenvatory
% nzone

N pzone

Legend

Pubbc Road
———— Trait A

w——sswmm Planned lraita

- e = Planned licitb
E 2 Ticke! Otfice
& Paking Place
bt Cbservatory

Figure 6. Selected trail on Jangtaesan recreation
forest using divider step method and
IDRISI program
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Table 4. General description of planed trail

Planned trail ~ Length(m) Average gradient(%)
a 663 8.6
b 1,400 6.7
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