J. Korean For. Soc. Vol. 104, No. 2, pp. 261~266 (2015)
http://dx.doi.org/10.14578/jkfs5.2015.104.2.261

2 9l 81 3] 7]
JOURNAL OF KOREAN FOREST SOCIETY

ISSN 0445-4650(Print), ISSN 2289-0904(Online)
http://e-journal.kfs21.or.kr

The Effect of Tree Density of Pinus koraiensis Forest on the
Thermal Comfort and the Physiological Response
of Human Body in Summer Season

Bum-Jin Park, Chiwon Kyeon, Yoonho Choi, Dong-geol Yeom,
Geonwoo Kim and Dawou Joung™

Department of Environment and Forest Resources, Chungnam National University, Daejeon 302-701, Korea

=

2 A5E 2E9AMH7 9 AAL] AENkeS AR flaiM R H
A SALAFPMV)2} oGBS E(PPD)E AHEsoH, T3Rte] A
AAH e ® A7 200 EU 158 (23.7x1.74)0] 7Rk

SR, 7 Aol 2 $4E SAsITh A7 43, PMvst
A,

r2
-
i)
%
o
1o
k=)

(~ ° o
Kl e TI‘:"
rir e rie
>
1o,
rl.o rlr
e
£

=
E
ofl
oé
=
|

F
Of

o 1
ok
3R
Ko
=)
jriec)
Y
rr

N
=

%%%m
o

N

o

o gke}l 5% F<F HRVE 34
17} 120%%) Shbrd 80%<] shubrdnn dHoR fHsirhe AbdS eI 5

PELE7F 120%3] ShHF-E2 80%%1 shHF-d BT HRVS] HFZF frofabAl &4t
S 30k w2 Ao A Feke] JEEETE 120%:] s
H2stn], A AEH o PgEres AMS AR FHT 5 U

> ™
o)

oft

Ol

)

i)
o e
2

b

N

_c
a=)
b

3 2gAe] A
on, LEHF7} <)
80%2] shpyglin dxow

b3

of
X
AL
F
i

=2 T M /\Aljr‘

Abstract: This study was conducted to examine the effect of tree density of Pinus koraiensis forest on the
thermal comfort and the physiological response of human body in summer season. As the indicators of thermal
comfort were used the predicted mean vote (PMV) and predicted percentage of dissatisfied (PPD), while the
heart rate variability was used for the physiological indicator of subjects. The subjects were 15 physically
healthy men and women in their 20s (23.7+1.7 years old). The subjects sat in each site to measure HRV for 5
minutes and the thermal comfort of each site was measured. As a results, it was proven by PMV and PPD that
the Pinus koraiensis forest with 120% tree density was thermally more comfortable than the Pinus koraiensis
forest with 80% tree density. In case of the subjects' physiological response, the Pinus koraiensis forest with
120% tree density showed significantly higher HF of HRV than the Pinus koraiensis forest with 80% tree
density and significantly lower LF/HF. Therefore, the findings of this study scientifically proved that the Pinus
koraiensis forest with 120% tree density is thermally more comfortable and physiologically more relaxing than
the Pinus koraiensis forest with 80% tree density.
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Figure 1. Location of experimental sites.

Table 1. The number of residual trees after thinning of Pinus koraiensis. (N/ha)

Diameter at breast height (cm)

8 10 12 14 16

18 20 22 24 26 28 30

Residal trees 1,500 1,200 1,000 880 760

670 600 530 480 440 400 -
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Table 2. Comparison of tree density of 8 sites.

Site Tree Ase Average Residual
No density o fs s DBH trees
: (%) (mean+SD)  (N/225 m?)
1 120 11 137419 24
2 120 I 135427 24
3 120 1 13.4+29 24
4 80 I 14.1+1.6 16
5 120 1 127422 24
6 80 I 13.3+3.3 16
7 80 I 149+£33 16
3 80 I 129£3.8 16
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Figure 2. Procedure of experiment per site.
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Figure 3. Average change in PMV every 1-minute intervals
while staying in the Pinus koraiensis forests with different
tree density. Mean+SE, Mann-Whiteny, **: p<0.01
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Figure 4. Average change in PMV while staying in the Pinus
koraiensis forests with different tree density. Mean*SE,
Mann-Whiteny, **: p<0.01
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Figure S. Average change in PPD every 1-minute intervals
while staying in the Pinus koraiensis forests with different
tree density. MeantSE, t-test, **: p<0.01
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Figure 6. Average change in PPD while staying in the Pinus
koraiensis forests with different tree density. MeantSE,
t-test, **: p<0.01
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Figure 7. Average change in HF every 1-minute intervals
while staying in the Pinus koraiensis forests with different

tree density. MeantSE, t-test, *: p<(0.05
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Figure 8. Average change in HF while staying in the Pinus
koraiensis forests with different tree density. MeantSE,
t-test, **: p<0.01
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Figure 9. Average change in LF/HF every 1-minute intervals
while staying in the Pinus koraiensis forests with different
tree density. MeantSE, t-test, *: p<0.05, **: p<0.01
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Figure 10. Average change in LF/HF while staying in the
Pinus koraiensis forests with different tree density. Mean=SE,
t-test, **: p<0.01
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