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Abstract: As the depletion of forests became more widespread due to the increase in the number
of roads, the research was conducted on the relationship between temperature and humidity in
the forests, assuming that the forests around the roads were affected. Through the forest
monitoring, the temperature and humidity of coniferous forests and broadleaf forests in Sedong
and Gongju areas were observed at three point of 10m, 20m and 30m from the road boundary to
the inside of the forest, respectively. In Yeongdong area, for more reliable results, it was observed
from the point of Om, 10m, and 20m. During the study period, so it was expected the change in
tree growth was small, the change of temperature and humidity inside the forest by the road was
compared with the temperature and humidity from the road to the inside of the forest from
September 2017 to January 2018, the changes of temperature and humidity inside the forest due to
linear development such as roads were quantitatively analyzed. Using the HOBO data logger
(MX2301, Onset Corp.), the temperature and humidity changes of each site were measured, and
the average of the changes have been analyzed monthly. In the case of Gongju coniferous forests
in September 2017, the average weekly temperature is 0.57 °C higher than the forest outside from
the forest boundary and 1.23 °C higher than the inside of the forest, at night in November 2017, in
Sedong broadleaf forests. That is, the ability to control the temperature and humidity of the forests
along the road was larger and less variable as the distance from the road boundary to the inside of
the forest increased. In this study, it is considered that the high degree of change in temperature
and humidity of the forest and the surrounding area due to artificial linear development such as
roads will affect the growth of trees. This results could serve as a basis for studying the quantitative
scope of linear development affecting forest growth and for managing forest change caused by

linear development.

Keyword: Microclimate element, Volatility, HOBO data logger, Forest growth, Linear development,
The forest ecosystem
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Table 1. Location of data logger installation area in sites

Characteristics
Value - -
GPS coordinate Distance (M) Aspect Slope (°)
0 253.53W 12.44
. 36.045607
coniferous forest 127664837 10 263.65W 14.26
) 20 263.65W 14.26
Site A
10 253.53W 15.10
36.04435
broadleaf forest 127665503 20 253.53W 15.10
30 253.53W 20.92
10 280W 15.48
. 36.370478
coniferous forest 127262079 20 280W 15.48
. 30 280W 15.48
Site B
10 249.86W 14.45
36.37458333
broadleaf forest 17.2899111 20 249.86W 14.45
30 249.86W 14.45
10 49.18NE 13.62
. 36.304815
coniferous forest 127266676 20 49.18NE 13.62
. 30 49.18NE 13.62
Site C
10 54.46NE 14.08
36.302617
broadleaf forest 12726765 20 54 46NE 14.08
30 54 46NE 14.08
coniferous forest broadleaf forest

Site A

Site B

e - €0 Klometers ™7 agministrative.City
Dong-myeon
City
©® HOBO data logger

Site C

Figure 1. Destination area and data logger installation area Site A Chungbuk Yeongdong, Site B Chungnam Gongju, Site
C Dagjeon Sedong
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Figure 2. Average maximum temperature in Site A Yeongdong, Site B Gongju, Site C Sedong
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Supplementary Table 1. Average maximum temperature in Site A Yeongdong, Site B Gongju, Site C Sedong

Site (°C) 09.2017 10.2017 11.2017 12.2017 01.2018
. oM 29.50% 2.81* 14.23* 6.61% 4.89%
coniferous 10M 2574 20.64 13.7 627 431
forest
SieA 20M 2427 19.09 11.92 466 272
e 10M 25.62* 19.85% 12,46 525 34
broadleaf 20M 25.44 19.78 12.96* 5.57% 3.45%
forest
30M 2434 18.72 115 44 243
_ 10M 26.05* 21.05% 1235+ 5,46 3.62%
coniferous 20M 25.48 20.64 11.89 4.99 325
forest
, 30M 24.82 20.07 11.68 483 3.04
Site B
10M 25.65* 203 115 469 279
broadieaf 20M 2542 2040% 12.08* 527 3.46*
forest
30M 25.06 20.17 12 5.02 328
. 10M 22.80* 18.01 971 346 1.62
coniferous 20M 275 18.07* 9.75% 3.49% .64
forest
‘ 30M 2074 18.02 9.7 341 157
Site C
10M 23.44* 18.51% 10.19% 3.70% 1.92%
broadleaf 20M 23.08 18.25 10.02 3.56 175
forest
30M 2284 18.09 9.99 349 172

* for each Site, average maximum temperature of the highest

Supplementary Table 2. Average minimum temperature in Site A Yeongdong, Site B Gongju, Site C Sedong

Site (°C) 0. 2017 10.2017 11. 2017 12.2017 01.2018
. oM 13.19 9.36 04 4.78% -6.32%
coniferous 10M 12.98* 921* 045% 466 626
forest
SieA 20M 13.14 9.29 023 441 -6.04
1te
10M 13.02% 9.20% -0.29% 4.48% -6.08*
broadieaf 20M 13.15 935 0.1 431 593
forest
30M 1321 9.44 024 407 5,61
_ 10M 13.82 95 0.11 3.69 59
coniferous 20M 13.71% 9.38* 0.09* 377+ 6.08*
forest
, 30M 13.79 9.52 022 3.68 -6.01
Site B
10M 13.8 9.35% 20.14% 3.93* -6.19%
broadleaf 20M 13.73* 9.61 0.08 381 -6.14
forest
30M 13.9 9.7 026 3.68 -6.01
, 10M 14.03* 10.16 0.23* 401* -5.83%
coniferous 20M 1434 1042 0.7 3.62 -529
forest
S 30M 14.63 10.72 1.08 354 515
1€
10M 13.97* 10.06* 0.04* 4.06* 5.81%
broadleaf 20M 14.16 1025 035 3.96 566
forest
30M 14.38 10.48 0.64 387 551

* for each site, the lowest average temperature of the lowest
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Supplementary Table 3. Average temperature variability in Site A Yeongdong, Site B Gongju, Site C Sedong
Site ("C) 09. 2017 10. 2017 11.2017 12.2017 01.2018
' oM 16.33* 13.44* 14.63* 11.39* 1121
coniferous 10M 12.77 143 14.14 10.93 10.57
forest
, 20M 1113 9.8 12.15 9.07 8.76
Site A
10M 12.60* 10.65* 12.75 972 9.48%
broadleaf 20M 1229 1043 13.06* 9.88* 938
forest
30M 1113 9.8 11.26 8.47 8.03
_ 10M 12.04% 11.54* 12.04% 9.15% 9.53%
coniferous 20M 1176 11.26 1181 876 933
forest
. 30M 11.02 1055 11.47 8.51 9.04
Site B
10M 11.85% 10.95% 11.64 8.62 8.99
broadleaf 20M 11.69 10.79 12.00% 9.08* 9.60*
forest
30M 1116 1047 11.75 8.7 9.29
‘ 10M 8.77% 7.85% 9.48% 7.47* 7.45%
coniferous 20M 8.41 765 9.05 7.1 693
forest
_ 30M 8.11 73 8.61 695 6.72
Site C
10M 9.47% 8.45% 10.15* 7.75% 7.73%
broadieaf 20M 8.92 8 9.67 752 741
forest
30M 8.46 7.61 935 736 722
* is the most variable average temperature for each site
Supplementary Table 4. Average maximum humidity in Site A Yeongdong, Site B Gongju, Site C Sedong
Value (%) 09. 2017 10. 2017 11.2017 2.2017 01.2018
‘ 0M 94.64 9533 88.57 87.13 88.74
CO?;feers‘t’us 10M 96.91* 97.18% 89.76* 88.23* 90.04*
SieA 20M 96.16 97.17 89.22 87.49 88.96
1¢
10M 95.44% 95.98% 88.07* 86.74* 88.00*
br;’(;“r‘ilsetaf 20M 95.04 95.83 87.85 86.31 87.39
30M 91.18 94.13 84.1 83.26 83.82
4 10M 95.16* 9436 88.19% 86.24* 88.68*
C"‘f‘(‘)ieers‘t’“s 20M 95.13 94.42% 87.75 85.77 88.06
SieB 30M 86.47 90.7 86.88 85.26 87.5
1c
10M 92.11 92.43 85.15 84.08 86.93
br;’;il;af 20M 95.64% 04.64% 88.81* 87.08* 89.97*
30M 94.83 93.8 87.2 86.04 88.35
. 10M 93.54* 90.29% 87.79* 85.75* 88.84*
cogeers‘t’us 20M 92.88 88.98 86.41 84.44 86.45
Sie 30M 9121 87.33 84.64 83.75 85.65
1
¢ 10M 9291 89.75 87.09 85.17 87.68
brg;“r‘ilsiaf 20M 93.78% 90.28% 87.57% 85.97* 88.16*
30M 92.1 88.73 85.84 84.65 86.41
* for each Site, average maximum humidity of the highest
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Supplementary Table 5. Average minimum humidity in Site A Yeongdong, Site B Gongju, Site C Sedong

Value (%) 09.2017 10.2017 11.2017 12.2017 01.2018
. 0M 38.33* 47.50* 3631 44.64% 45.96*
CO?;fZ‘t’“S 10M 52.59 58.56 40.41 47.15 50.58
_ 20M 5428 60.54 4145 47.61 5101
SiteA 10M 49.74* 56.99% 4135 47.55 50.59
brli’oaril;af 20M 50.14 57.55 40.15* 46.53* 49.48*
30M 5422 62.9 46.49 50.84 54.64
_ 10M 49.07* 50.34* 40.49* 4541% 51.72%
CO?(‘;‘:S‘;”S 20M S1.44 5235 4184 46.96 5335
, 30M 54.08 54.79 4287 47.62 53.95
Site B 10M 56.72 58.59 49.17 5293 60.33
brg)ar‘ils“;af 20M 52.61% 53.49% 215 47.07 54.54%
30M 53.53 54.15 4175+ 46.69% 5456
, 10M 62.59 63.33 5337 55.52 60.78
Corfl(‘)irs‘t’“s 20M 61.54 60.55 50.92 53.62 58,64
_ 30M 61.16% 59.90% 50.76* 53.53* 58.74
Site € 10M 60.73* 6031* 5043 5443* S8.51*
brgi‘ilsiaf 20M 61.3 60.64 50.20% 54.58 50.04
30M 6321 62.1 515 5531 59.48

* for each site, average minimum humidity of the lowest

Supplementary Table 6. Average humidity variability in Site A Yeongdong, Site B Gongju, Site C Sedong

Value (%) 09.2017 10.2017 11.2017 12.2017 01.2018

. oM 56.31% 47.83* 52.26* 42.49% 42.78*

CO}‘éfirs‘t’“S 10M 44.32 38.62 4934 41.07 39.46

‘ 20M 41.88 36.62 47.76 39.88 37.95
SiteA 10M 45,70 38.99* 46,71 39.19 3741
brg)"’r‘ilsiaf 20M 449 3827 47.70* 39,78 3791

30M 36.96 3123 37.61 042 29.17
. 10M 46.09% 44,03+ 47.70* 40.83* 36.96*

C"gzrs‘t’us 20M 43.69 42,07 45.92 38.8 3471

- 30M 32.39 35.92 44,02 37.64 33.55
10M 35.39 33.84 35.99 3115 26.6
br;’oaril;af 20M 43.03* 41.16* 46.67* 40.01* 35.44*

30M 413 39.65 4545 39.35 3379

_ 10M 30.95 26.96 34.43 30.23 28.06*

°°?éfi§“s 20M 31.34% 28.43* 35.49+ 30.82% 27.81

, 30M 30.05 2743 33.88 3022 269
Site € 10M 32.18 29.44 36.66 30.74 29.17%
brg’r:ls‘;af 20M 32.48% 29.65* 37.28% 3139+ 29.13

30M 28.89 26.63 3435 29.34 26.93

* is the most variable average humidity for each site



