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The Effect on the Forest Temperature by Reduced Biomass Caused by Natural Forest Thinning'®
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ABSTRACT

This study was conducted to investigate the relationship between the decrease of forest biomass by forest
thinning and the change of temperature in the natural forest by measuring forest biomass and temperature before
and after forest thinning in the Pusan National University forest where afforestation had been carried out. We
intended to investigate the relationship between the forest biomass, estimated by calculating the Basal area,
Crown area and Crown volume using the same formula to the same quadrat before and after forest thinning, and
the forest temperature. Temperature measurement was carried out on April 20, 2016 through 28 before forest
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thinning, July 26, 2016 through November 4 around the time of forest thinning, and April 15, 2017 through May
8 after forest thinning. A temperature data logger was installed to point north at the height of 2.0 m above the

ground in the center of the quadrat to record data every 10 minutes during the measurement periods. We used

the AWS (Automatic Weather Station) data of the Dongnae-gu area located in the nearby city because it was

difficult to set the control group since the whole forest was the subject to the forest thinning. The analysis of

the relationship between forest biomass change and temperature showed that the change in temperature inside

the forest was the greatest in the midday (12:00 - 15: 00) and was highly correlated with the Crown volume in

the forest biomass. The temperature increase was much larger (average 1.91C) 1 year after forest thinning than

immediately after forest thinning (average 0.74 C). The comparison of the decrease rate of Crown volume and

the increase in temperature showed that the Pitch pine community, which showed the highest decrease of Crown

volume by 15.4%, recorded the highest temperature rise of 1.06 C immediately after forest thinning and 2.49 C

1 year after forest thinning. The Pitch pine-Korean red pine community, which showed the lowest Crown

volume reduction rates with 5.0%, recorded no significant difference immediately after forest thinning but a

temperature rise of 0.92 C 1 year after forest thinning. The results confirmed that the decrease of forest biomass

caused by forest thinning led to a rapid increase of the internal temperature. The fact that the temperature

increase was more severe after 1 year than immediately after forest thinning confirmed that the microclimate

changes due to the removed biomass cannot be recovered in a short time.
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Table 1. Environmental characteristic of each survey plot.

oL Korean red pine | Pitch pine-Korean . Kore.zan red Oriental cork Pitch pine

Division . . .. | pine-Oriental cork oak-Korean red .
community red pine community . . . community

oak community pine community
Altitude 80m 110m 120m 140m 180m
Aspect S30W S30W S20W S20W S10E
Slope 30° 28° 30° 23° 25°

Topography Side slopes Side slopes Side slopes Side slopes Side slopes

Dominant species

Pinus densiflora

Siebold & Zucc.,
Quercus mongolica
Fisch. ex Ledeb.

Pinus rigida Mill.,
Pinus densiflora
Siebold & Zucc.

Pinus densiflora

Siebold & Zucc.,

Quercus variabilis
Blume

Quercus variabilis
Blume, Pinus
densiflora Siebold
& Zucc.

Pinus rigida Mill.,
Quercus variabilis
Blume
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Figure 1. Location of Study site
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Table 2. General vegetation community condition of each survey plot.

. Pitch pine-Korean Korean red Oriental cork . .
o Korean red pine . . . Pitch pine
Layer Division . red pine pine-Oriental cork | oak-Korean red .
community . . . . community
community oak community pine community
Average
Height 9 7 16 19 14
(m)
Average
diameter at
breast height 15 12 16 23 17
Tree (cm)
(canopy) Covero degree 80 75 70 80 85
(%)
Pinus densiflora Pinus densiflora Quercus variabilis
. . Pinus rigida Mill., | . Blume, Pinus | Pinus rigida Mill.,
Dominant | Siebold & Zucc., . . Siebold & Zucc., . . R
. . Pinus densiflora . |densiflora Siebold | Quercus variabilis
species Quercus mongolica| . Quercus variabilis
. Siebold & Zucc. & Zucc., Quercus Blume
Fisch. ex Ledeb. Blume
serrata Murray
Average
Height 5 - 4 7 -
(m)
Average
dlameter. at 7 i 3 3 i
Subtree | breast height
(cm)
Cover degree
%) 10 - 10 15 -
Dominant . . . Fraxinus Styrax japonicus
species Pinus rigida Mill ) sieboldiana Blume | Siebold & Zucc. )
Height = 2m = 2m = 2m = 2m = 2m
(m)
Cover degree
%) 30 30 15 15 15
Shrub . Fraxinus . . Rhododendron
Fraxinus . . . Styrax japonicus
. . . sieboldiana Blume, Fraxinus . mucronulatum
Dominant |sieboldiana Blume, ) : Siebold & Zucc.,
. . Rhododendron  |sieboldiana Blume, | . . Turcz., Quercus
species Quercus variabilis . . Lindera obtusiloba . .
Blume mucronulatum Smilax china L. Blume mongolica Fisch.
Turcz. ex Ledeb.
4, Bt F =, I AS R AR TP A-$0] 2R B
A oA BAFHOR 0.74T7F F7HeE AL 1T 4
e o] whE 7 Ao = Aol 4bE o, 19 & BHoAE= 1.91T7F AssE A &lg
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AREf) A el AR 9 02052 T wheh SbRlA At s A 2ba 459} 1d
2 W7 Hebgt=d, ols & A9 FER Al AW & me v e gARRE Ak Bk 154%2 oA 1t
S)7) 47 Thoket QAo HEBIgon] A7k BB WE  sulgo] 744 word @7|chaubiaeto] 7 H3e} |
sHeAe] UEE o BUEY ohA] 2 AR ddd | F 42 1060, 249CE M e LEA ZUHE B
o webA B sk A Y] e S A4S BUYUY on 5.0%E 4R gaugo] 7P Add @) ohag
of dieh AEet A+ o] Hagt Jloz e Raupiele 71 HFof= 04T LEA TUE R
N gl et Serishs vl FSeh WAEkaLl o9l qleu BAIF R folidol AAEA grot 11 Zfel7t (il
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Table 3. Forest biomass of each survey plot.
. Pitch Korean red Oriental cork . .
s Korean red pine| . . . Pitch pine
Division . pine-Korean red |pine-Oriental cork| oak-Korean red . Average
community . . . . . community
pine community | oak community |pine community
before 577.9 405.6 640.9 7753 709.3 621.8
thinning
Basal after
area . 519.5 352.9 538.3 743.0 619.2 554.6
() thinning
removal 58.4 52.7 102.5 32.3 90.1 67.2
ratio(%) 10.1 13.0 16.0 42 12.7 11.2
before 123.9 130.4 148.3 336.3 235.1 194.8
thinning
Crown after
Area o 104.3 117.9 129.8 266.4 186.1 160.9
(m) thinning
removal 19.6 12.6 18.5 70.0 49.1 34.0
ratio(%) 15.8 9.7 12.5 20.8 20.9 15.9
before 257.5 202.0 409.4 966.5 597.4 486.6
thinning
Crown after
volume .. 224.8 191.9 362.1 849.2 505.3 426.7
() thinning
removal 32.8 10.1 47.3 117.2 92.1 60.0
ratio(%) 12.7 5.0 11.5 12.1 15.4 11.3
Table 4. Correlation analysis of midday Temperature variation(Before Thinning - After Thinning) of each forest
biomass.
lati
Division cotedon

Basal area decrement

Crown area decrement

Crown volume decrement

Temperature variation

Midday temperature
variation

-0.064

-0.139

-0.205"

"p<.05 "p<.01

Table 5. Split-timed average temperature difference of each survey plot(directly after the thinning).

Daily average temperature Dawn average temperature | Midday average temperature
Divisi difference (C) difference (C) difference (C)
1vV1S10n
After Before . After Before . After Before .
N=144 N=144 Difference N=19 N=19 Difference N=19 N=19 Difference
Korean red pine -0.70 -1.70 1.00" | <133 | <121 | -0.12 | -0.15 | -0.83 0.68"
community
Pitch pine-Korean red | = o 133 0.76" 2103 | -1.02 | -0.01 0.14 -0.26 0.40
pine community
Korean red pine-Oriental | = | |5 -1.99 0.86" 2101 | -1.14 0.13 174 | 2.62 0.88"
cork oak community
Oriental cork oak-Korean |, ,, -1.78 0.58" 2108 | 08 | -026 2174 | 2.40 0.66™
red pine community
Pitch pine community -1.20 -1.85 0.65™ -1.10 | -1.12 0.02 -1.72 -2.78 1.06™
Average -0.96 -1.73 0.77 -1.11 -1.06 -0.05 -1.04 -1.78 0.74

"p<.05 "p<.01
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Table 6. Split-timed average temperature difference of each survey plot(one-year after the thinning).

Daily average temperature Dawn average temperature Midday average temperature
Division difference (C) difference (C) difference (C)
]?: f;;; ]]?:;0; Difference ;i?; 1?\2;);6 Difference ;i?; I?\j::f;);e Difference
Korean red pine |, ,; 2.16 0.89" -3.93 443 0.50" 2.86 0.87 1.99™
community
Pitch pine-Korean
red pine -1.17 -1.35 0.18 -3.19 2.57 -0.62" 2.15 1.23 0.92"
community
Korean red
pine-Oriental cork| -0.69 -1.39 0.70™ -1.25 -1.10 -0.15 1.52 -0.44 1.96"
oak community
Oriental cork
oak-Korean red -0.36 -1.33 0.97" -1.42 -0.79 -0.63 1.65 -0.52 217"
pine community
Pitch pine 0.09 093 | 102" | 0.0l 005 | 0.06 2.28 021 | 2497
community
Average -0.68 -1.43 0.75 -1.96 -1.79 -0.17 2.09 0.19 1.91

p<.05 “p<.01

I, 19 Sojl= 092709 A} S7HE KoL) Bf AN
of HlgjA= AA3] W S7FFS VERTE 7)Ao o
2 1980 FE] 2017971A] 387k HAMA Y Hd 7|
© 147, 2016W3} 20174 9] Ag#7]| &8 7+t 1570,
153CE Bd7] 2o nla) 20169-S 1.0, 201792 0.
67} Ads3taint 20179 0] 2016 0] B3] B 7|20
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