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FANAAS HdE A EsfoF . AR EEo]
A

A7) AR 2EYAE won Ay S #ElE 9ty AHd ~E
g g B ogix WS AT Fofok k(b s, 2000). F, A

s AelFrlel wet Apolrt glom A dig dEE AAse FdY
7V At 5, 2012), AHE 871 SFo] Adr] SAS #siATa
e dEs 7= &30 AvhH A S, 2005). 3 o] A=(2016) 3 oW

(2018)2 AAHA7] 252 AHFEH AVaes, 2EdS Fol #olshH

.

E Ao A= Sarrel(1995)°] 7Hkel #7544 (Menopause Symptom
Index <MENSD)E& Zd%3% o]zl 200D)7F g=dlelAl sl 4 - Bkgk 20
w3 olAdd ©(1992)9] ATrellA AAMA Sl w3 TS B 7S
23%8S =3](2004)9] AFelA AREEE =E o]&ste] HATA AFE S
Akt AA4SHATE AAEY S48, AAH SHTED), A8 SHUE
Do IhFFem A Utk SAVIES Z4 w2 33 Hx=E, Y 03,
TH 1AL AT 23lem FHA OFellA FHar 46719 ®SlolH, vl =

715 Aert A AS gudth =79 AlE|%= Hand  ATolA]
Cronbach’s a=.900]91 o™, . &lto| A= Cronbach’s a=.93°0]9THEE 3), (3F 4).
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A
7] 4 2EY A7 43ty o o] Aol FAAEHATHHZ A, 2017).

oA E Fdolde] el Hol wislE: dolry] 9fste] The WHOQOL
Group(1998)¢] 7i#gt WHOQOL-BREF(M AR 4ke] A H&)E TIAZ (2000)°]
Slhko g2 ¥ 38kek Shardt Al AR AT &b A 3HHE 2%=(Korean Version of Life
Scale Abbreviated Version, WHOQOL-BREF)E ¢]&3}o] 412] 2] X|+= SA3|ItE &
AFAE & 265307 A uh AAE AFAYPH) =& 3, 4, 10, 15, 16, 17,
18 , A3 QGAPS) T3k 5, 6, 7, 11, 19, 26, A% #AIGA(SR) a8 20, 21, 22,
SHGAEN) B3 8 9, 12, 13, 14, 23, 24, 25, AdHEel ko] AOV)HY 3k
1, 2019 57 LikertHE=Z 3EH3H, 49, 26\ #3h& gkl Aujsit)t s HA

26894 Ha 1308 o= HA97F w55 a9 o] F5& Yulgth AlFE=

:

Cronbach’s a=.89°|1 o X Ao 4= Cronbach’s a=.93°| ¥ H3E 5),(E 6).
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719k 5(2020) A5~ Azl sk AR JRAEAE I AFEH S Al A
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AEA(Neo-FFL; Neo Five Factor Inventory), @AF7]&57HGSES; General Self
Efficacy Scale), @7}x]#- 34 (TBS-test; Thompson and Barton Scale-test)ell
gk AFE st He dAoEo] AEH v B ATl e AA-4EE
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U7X - B AN (TBS-test)

7} B33 (TBS-test) A%+ Thompson(1994) Sof <& /LA
Bjerke(1999) 5ol 98 +#4¥9 HEAZ P47t AAAHd s of
FAolyg 7HH#HE A EAE 2AME £ dYdME S5
Kaltenborn(2002), W=r2] Schultz(1999) 53 72 A4 93] o]&
Ao Ao A= thtebut(Eil, 2007)7F ARESEAL gitt.
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2% 2. WAl HIZPHE QR NVOCs A4 A A

B\

L= BT
B oAt ABAFAAe] he 2AFRe H2AF 154 FHoluh,
a-pinene, camphene, sabinene, b—myrcene, B-pinene,a-phellandrene,

3-carene, a—terpinene, p-cymene, G6-limonene, eucalyptol, g—terpinene,

camphor, eucalyptol, terpinolene
A el FEoRRE WEEo 7] o EtEeE HEd RS EE)

7] 938te] Tenax TA(150mg)¢} Carbopack B(130mg)e] %% Stainless steel

tube(® 5mm, L 90mm)E AF&stgth HEARF L 93 FR7e dgiy)

£ ol&3te] 300TolA 2413t ol AYMYEE & Foll Ea8 Ae Aw § A

=
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gy &
GC/MS(Clarus 600, Perkin Elmer)

9] % HEA =R

5 3=z

=24} 7

o

e

Tenax TA
50mL/min, 10min

F 13007C ,

- 20T
7.7%(outlet split 12ml/min)

& (He), 1.0mL/min
Elite-5 MS, 60mx<0.32um>0.25mm

71 A Carrier Gas
dRvE2E
(GO) Capillary Column

GCLine Temp. 250C
240°C (o34 ED

Source Temp.

394V

i
ot
M

Multiplier

(MS)
Det. Mess Range 45 ~ 350
ul © .%4

=1

N

]_

rod

m (

H}H

Personal mini pump(SIBATA, MP-230)¢]-8H 3} HE
4 W g 271 S-Skl Hsk ks

1A% AEFGEOH, 2 5
& 48R 1097 F 738 A

s=old

=2 vk
7leo2 AHA ¢F 1.2~1.5m

bz A
T —
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(Tedla bag; sample 1.2, Mini pump; sample 3,4)
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A1

Branch of Chamaecyparis obfusa

air imjection amount
5 liters per minute

R Tedlar bag

tie loosely with a string (vohume': 50 litars)

air intake amount natural air emissions

1 liters per minute 4 liters per minute
\

| Flowmeter
control the inflow rate of gas
(adapt the 1/ min to a value 5)

Regulator
lPum P
Deflate the air
from tedlar bag
A gas
cylinder
(Rure air)

M2

1% 3. NVOCs ZH "
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HR(Heart Rate), A A A&214A SAHAEE YERNE 2E#H 2 AA
TP(Total Power), A2]4 <k4 Ald] A3ty = Fuzha7d 848 9u|sis

HF(High Frequency)
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AAH FAe 71, 2,3, 4,5,6,7, 8, 9,10, 11, 198 ANZH F4 &
& 12, 13, 14, 15, 16, 17, 18¥ A4# =42 20, 21, 22, 23 £ o =2 4
HArh SA7IES 4 £S5 3d HERE shd ‘glvk 04, 7hH 1A, A 2
Aom HA 0FlelA HaL 46740 ol2w M7t &5 Ad7] 8 =7t
Agt AL ougt §<3](2004)ATFoll A E5-¢] 4l¥] X+ Cronbach’s a=.90

W) gre]l 4 A%
The WHOQOL Group(1998)°] 7§4tst WHOQOL-BREF(M A EA 7] 4F2]
2 2E)E UAdd 5(2000)0] Stardo R X F3st Sty MAI R AT e

!

2 7tH3%  #H%=(Korean Version of Life Scale Abbreviated Version,
WHOQOL-BREF)E AM&3t3lon # His F 268F08 7450 it 4l
A2 A% J9PH)-L 3, 4, 10, 15, 16, 17, 18¥, Ag4d dAPS)2 5, 6, 7,
11, 19, 269, 234 B4 G99 (SRS 20, 21, 22¥, FHAGGEN)> 8, 9,
12, 13, 14, 23, 24, 251, H¥HAQ] o] AOV)Y9L 1, 2Woz FEHr
574 Likert ¥ %= H7b=m 3, 4, 26W 37 732 <

e HA 26”04 Ha 13044 o2 ATt 2555 4o do] £55
oJwu)gte}. 479 AlE =+ Cronbach’'s a=.890]%1e™ X AA5+= Cronbach’s a
=.93= ey

of

=39 ARFHAS, A A A, AP sEds AR gE YL
SPSS 25.0 ZEIWL o §3te] BB OM, A AT M JEE
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) 718 AAHK-POMS-B)

718X = ZE iQle)] oA FHAH o R dAE bty 71 AEE v
gh, E Ao A= McNair, Loor®} Droppleman(1992)ef] ¢]&] 7§tE 7] &4

B A = - 9% (POMS-SF) =75 Yeun® Shin-Park(2006)¢] o]z #< g
A HAAHK-POMS-B, Korean Version of Profile of Mood State-Brief)
HEE AREete] A T AlA Ay Foll 242 SAs Y. B e
‘A3 olyty 0dy ‘¢ 2™y 48749 53 Likert HxolH, 113, &,
2], Y, e T 6719 e FYew F 30wF R TAEH i,

'

B7F U AS on gtk MceNair 5ol 9lste] 71 FA] A2 %=+= Cronbach's
aAlFEk 749131, Yeun¥ Shin-Parke] st=3t s 9GA] AFEE
Cronbach's aAl4 32 .85tk ¥ Aol Mi= 2% A Cronbach's a4
#9256 o8 yEiwkon ' adl & Cronbach's a5 32 909= #2414

Atk 712 H AAF s Bl EAsisith
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AxE gt S4B AEe 7] odTe Al HAES @ AdE
Ao A2A wel WA} Q= ARE AF8ais

A(TBS-test) AREE ARAFHTFIH0ED), 7154
1088e) 2ATZDY BHo] UF HnS BTGRP o R
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EAHAHAHK-POMS-B), /N5 A2-43((Profile A&¥), 7Ix3-34

(TBS-test) A% A&+ IBM SPSS statistics 25.0 L2138 o] &35l F2]3}
Rom, AR ARSo] Fou|g FRE dolrR7] 9ot tisEES AFESES
oh EE AbH S ) Q1T 257) @5 3 K-POMS-BO| 67) HI:s} 7
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V. 2% 2 13

017\ 49~10€9] 7|7t & 4 13 "H=29S A8
LA ZHste] HEIAFINVOCs) HEFS Al & BEx=f
S(pptV)E AR 23 += % 113 #uh.

Hadi 282 Ay 714d gEg9s A9 53718 F
JAAA 11AFE 124704 -8t HEHY AFSHA) T A& ol

A AH xhsE HEE) 22 AA S,

filo
k]
)
—0|L
£
riet
>
roh
=
il
e,
off

(9] : pptv)

T8 | 49 54 6 74 8¢ 9¢ 10¥

A 146,155.5 | 176,786.0 | 132,465.7 | 22,907.5 | 73,782.3 | 38,736.1 | 41,233.4

B 5,169.6 11,939.6 7,657.0 6,864.2 13,911.9 2,640.2 1,827.7

HeEd s o] &3 uHzahbre] € HEARFNVOCs) JEFS 244
146,156pptv, 176,786pptv, 132,466pptv, 22,908pptv, 73,782pptv, 38,736pptv,
41,233pptv= SAEJCH, HARHE . WelM 543 dd HEdRs
5,170pptv, 11,940pptv, 7,657pptv, 6,864pptv, 13,912pptv, 2,640pptv, 1,828pptv
2 UEst HiAE tidem I Zoldl e HEdE AR FHa
15Hfel A 28u171A4] 2polE Welvh A vl= IEFS vk Ay HE el 4
59 > 49 > 69 > 8Y > 7€ > 109> 9¥ o A Yo, i ol 4

ZREE A= 8E > 59 > 69 > 79 > 49 > 99 >109 £o0=
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X
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L AR Qo] B ZARINVOCS) A 54
EAE "HE=2A FF 7R 77 oW Aol AL deTHE EAEH]
Qate], Fatd =, A&, 7FE HEA A FHE AESIITGE 12). =
ALAR| ol A HEE T2 HE2d/F= 15Fo/H 1 AHES, a-pinene, B
—-pinene, camphene, sabinene, @B-myrcene, 3-carene, p-cymene,
d-limonene, a-phellandrene, a-terpinene, g-terpinene, terpinolene,
camphor, eucalyptol, e-asarone ©|Tt}.
# 12, 9 "HEA JE AN
(T %)
48 5 62 72 8d 9= 10€
Terpene
A|B|A B|A B|A B|A B  A|B|A|B
a-pinene 38.7| 24.6| 323| 40.9| 354| 523| 495 66.4| 324| 32.2| 58.6| 39.6| 75.6| 494
camphene 03| 02| 02| 03, 03| 03| 06| 04| 03| 07 12| 12| 02| 13
sabinene 03| 09| 14| 21| 14| 09| 17| 11| 08| 62| 00| 00| 00| 00
B-myrcene 26| 19| 39| 17| 32| 12| 18| 09| 32| 18 00| 00| 00| 00
B-pinene 06| 03| 08| 13| 09| 11| 16| 14| 09| 65| 24| 22| 17| 34
a-phellandrene | 01| 01| 01| 00| 01| 00| 01 00| 01| 01| 14| 37| 07| 15
3-carene 178| 00| 108 05| 142| 16| 155| 28| 123| 30| 64| 62| 58 81
a-terpinene 02| 01} 02 01 01| 01| 02| 01, 02| 04, 09| 38| 05| 81
p-cymene 03| 15| 07| 36| 05| 42| 25| 63| 04| 48| 28| 00| 00| 00
d-limonene | 386 70.2| 49.0| 48.8| 433| 38.1| 255| 20.6| 489| 410 260| 39.8| 150 26.6
g-terpinene 01| 01| 02| 05| 02| 02| 06| 01| 02| 28 00| 00| 00| 00
terpinolene 03| 00| 05| 02| 04| 00| 03| 00| 04| 04, 00| 00| 00| 00
camphor 00| 00| 00| 03| 01| 00| 04| 01| 01| 20 02| 23| 04| 10
eucalyptol 00| 00| 00| 03| 00| 00| 01| 01| 00| 32| 02| 13| 01| 06
linalool 6o 00| 00| 004 00| 00| 01| 0O| 00| 06| 00| 00| 00| 00
= =+ 100.0 {100.0 | 100.0| 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0| 100.0 | 100.0 | 100.0 | 100.0 | 100.0

(A:Tedler+Mini pump, B:Mini pump)
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Effects and Personal Characteristics of Users on
Physiology and Psychology through Forest Experience
and Application of the Semantic Differential Method

Aeran Kim

Department of Forestry
Graduate School Chonnam National University

(Supervised by Professor Kiwan An)

(Abstract)

The purpose of this study was to identify the effects of forest experience on the
physiological and psychological effects of forest experience on wvisitors in national parks,
thereby enhancing the value of national park ecological exploration and providing scientific
evidence that can be the basis for efficient management of forest experience spaces. The
study was conducted on 7orreya nucifera(lL.) forests and forest trails in the Baekam
district of Nagiangsan National Park, and the research period was from 2017 to 2020. The
main research contents were NVOCs Retention Volume and characterization of
chemical compositions in the 7Zorreyva nucitera(l..) forests, an application of a
forest experience program and the verification of the psychological and physiological
effectiveness on the menopausal synptoms of middle-aged women, the forest Semantic
Differential Method analysis and stress reduction effect for the forest experience site were
analyzed, and the individual characteristics of the stress reduction effect were analyzed.

The residual amount of NVOCs was collected from 11 o'clock to 12 o'clock by the
Tetlerback method and the mini—purp method that collects directly in the stands. As a
result, the monthly residual amounts of NVOCs in the Zorreyva nucifera(l.) forests
using Tetler bag were 146,156 pptv/April, 176,786 pptv/May, 132,466 pptv/June, 22,908
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potv/Iuly, 73,782pptv/August, 38,736 pptv/9 Month, 41,233 pptv/October, and the nmonthly
residual amounts by minipunp were 5,169 pptv/April, 11,940 pptv/May, 7,657 pptv/June,
6,864 pptv/July, 13,912 pptv/August, 2,640 pptv /Septenber, 1,828pptv/October. Among the
15 components of NVOCs, d-limonene accounted for the highest content
with about 43-52%, with about 35-39%. The NVOCs residual amounts by
the Tetlerback method were 15 to 28 times more than that of mini—pump.

The forest experience was conducted on seven participants in a total of
six forest experience programs from May to October 2019 to determine
the impact of forest experience on menopause symptoms and changes in
quality of life for middle-aged women. As a result, the heart rate
(z=-2.38, p<0.05), autonomic neuronal activity (z=-2.20, p<0.05), full
activation of the heart rate (z=-2.20, p<0.05), parasympathetic nerve
activity (z=-2.21, p<0.05), sympathetic nerve activity (z=-2.20, p<0.05),
sympathetic nervous equilibrium (z=-2.20, p<0.05), before and after forest
experience. Menopause symptoms (z=-2.23, p<0.05) and physical symptoms
of the menopause symptom index (z=-2.03, p<0.05), Mental Symptoms
were changed significantly(z=-2.07, p<.05) before and after the forest
experience. Forest experience programs resulted in alleviating menopause
symptoms. Quality of life after forest experience (z=-2.39, p<.05).
Exponential values had improved compared to before the experience.

The causal relationship between forest Semantic Differential Method and
personal characteristics of Profile showed no relevance to forest
preference assessment, and forest environment was evaluated as a
positive impression if there were many opportunities to contact nature. In
the case of subjects with high ecological centralism, forest hikes were
assessed with a feeling of unwillingness, unhealthy, and anxiety. In the
case of subjects with high human-centeredness, forest hikes were
evaluated with a sense of quietness and cleanliness, and in cases of high
environmental indifference, they did not show any relevance to the
impression of the forest environment.

K-POMS-B was performed before and after the forest experience
program, respectively, tension—anxiety (t=2.870, p<0.05), depression (t=2.544, p<0.05),
anger-hostility (t=2.640, p<0.05) , vigor (t=—4.535, p<0.001), fatigue (t=3.206, p<0.01), and

total mood disturbance score (t=3.983, p<0.01) showed significant differences.
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It was not significant in the confusion factor. These results confirmed
that there was a statistically significant difference in the effect of the
forest experience program on the change of mood and reducing stress in the in the
Torreya nucifera(L.) forests.

As a result, applying profile indicators to identify the psychological
effects and personal characteristics of forest experience programs,
‘interest in forests’ reduces depression and confusion, and ‘knowledge of
forests’ increases fatigue and confusion. If there were many ‘nature
experience opportunities in the past’, depression and stagnation were
lowered, but if ‘green volume around the past’ was large, vitality was
reduced. In the case of values and interests, human—-centered subjects
showed that forest experience programs reduced depression,
anger—hostility and increased vitality, but in the case of ecocentric
subjects, they showed opposite results.

With the above results, multi—-faceted functions, including development
and application of various programs that consider the individual
characteristics of users, and maintenance of facilities such as shelters
and information on physiological and psychological effects, such as
information boards and pictograms must be provided so that users can
effectively select a forest environment. It is important and necessary to
improve the forest environment based on scientific evidence that can be

highly demonstrated.
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