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ABSTRACT To respond to global warming, there is an increasing interest in eco-friendly alternative energy sources. Therefore,
unused forest biomass that has been neglected due to a lack of marketability is attracting attention. With the introduction of the
“unused forest biomass certification system” in 2019, ways of determining quantity of unused forest biomass have steadily increased.
However, there have been reported cases whereby unused forest biomass weighed more than the amount of harvested trees. It was
found that it was possible that forest resources that can be used as round wood were mixed with unused forest biomass. In this context,
this study aimed to estimate the amount of mixed round wood in the unused forest biomass supply. The relative expression of growing
stock/ha versus the amount of final clearing/ha collected was modeled (y=1.490x-94.341, R2=0.861). As a result, it was found that
round wood was mixed into the unused forest biomass, contributing to the disparity observed between the weighted forest biomass and
the amount of trees harvested. In conclusion, proper declaration and certification procedures should be carried out for the use of forest
resources and promoting unused forest biomass usage.

Key words Unused forest biomass(7] ©]-& AF2] v}o] @ ufj ), Round wood(¥l &), Final clearing(Fd)
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Table 1. Application of weight conversion of round wood

volume

Kind of tree Applicable weight
Poplars 0.70
Pine trees 0.85
Larch trees 0.77
Cypress trees 0.73
Other conifers 0.85
Other broadleaved trees 1.00
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Fig. 1. Forest area and growing stock by year
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Table 2. Round wood production and supply status

Permitted Produced Collected

Year volume volume volume
(m’) (m’) (m’)

2010 8,680,633 4,220,007 4,220,007
2011 9,952,691 4,606,883 4,606,883
2012 10,700,577 5,391,841 5,391,841
2013 9,323,354 4,897,290 4,897,290
2014 8,763,290 5,305,468 5,305,468
2015 7,768,855 5,012,206 5,012,206
2016 7,669,642 5,253,288 5,253,288
2017 7,615,711 4,833,798 4,698,154
2018 5,971,818 4,577,144 4,345,341
2019 5,697,004 4,605,184 4,311,892
2020 5,849,635 4,446,721 4,080,385
2021 5,451,606 4,293,815 3,851,900
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Table 3. The amount of logging and collection by logging business types (unit: ha/area, m*/volume)

Classification Toa | el | enang | comersen | tee | forasttana | Oters
Cutting area 183,362 17,044 84,449 7,802 66,953 5,478 1,636

2017 | Cutting volume | 6,749,635 | 2,291,319 | 2,310,551 | 824,342 802,753 478,292 42,448
Collected volume | 4,698,154 | 2,220,839 592,983 | 760,856 667,711 418,377 37,388

Cutting area 116,931 16,694 37,226 7,618 47,159 5,508 2,721

2018 | Cutting volume 5,461,812 | 2,358,698 | 1,004,094 | 885948 719,522 472,069 21,481
Collected volume | 4,345,341 | 2,299,129 315,585 | 819,850 451,647 447,664 11,465

Cutting area 100,588 16,988 24,126 7,998 39,363 11,456 656

2019 | Cutting volume | 5,184,256 | 2,435,002 719,628 918,817 798,241 355,928 26,640
Collected volume | 4,311,891 | 2,336,940 199,441 | 832,238 626,034 999,592 17,646

Cutting area 127,700 16,413 59,518 8,895 37,905 4,719 249

2020 | Cutting volume | 5,456,659 | 2,131,842 | 1,543,744 | 780,327 609,647 374,041 17,058
Collected volume | 4,080,385 | 2,038,957 526,457 | 699,519 456,362 343,602 15,398

Cutting area 106,031 16,691 42,553 7,901 33,917 4,619 350

2021 | Cutting volume | 4,910,804 | 2,312,264 | 1,148,086 | 727,958 367,206 340,545 14,745
Collected volume | 3,851,900 | 2,238,088 367,138 | 651,247 267,265 315,707 12,455
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Fig. 2. The total amount of unused forest biomass supplied
from 2019 to 2021
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Table 4. Unused forest biomass by logging business types

(unit: ton)
ltem 2019 2020 2021
Final cutting 101,186 163,892 254,143
Species conversion 16,538 36,300 64,034
Status co forest land 45,185 96,247 202,027
Forest tending - 2,319 30,507
Damaged tree 56,535 | 97,466 | 168,274
(Desease)
Roadside tree 733 8,702 8,218
Damaged tree - 90,867 | 101,482
(Forest fire)
Damaged tree
- - 715
(Others)
Total 220,177 495,793 829,399

74 M- MHoAX]

Table 5. The amount of collection and unused forest biomass
by period (2017—2021) (unit: ton)

oo | M| o | U s
round wood

2017 5,606,546 3,889,879 -

2018 4,539,678 3,616,116 -

2019 4,322,217 3,591,891 220,177

2020 4,543,369 3,398,282 495,793

2021 4,092,929 3,211,591 829.399
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Table 6. The amount of collection and unused forest biomass by province (unit: ton)

2019 2020 2021
Classification Final Damaged | Status co Damaged | Status co Final Damaged | Status co
clearing tree forest land | clearing tree forest land | clearing tree forest land
Cutting volume 2,041,274 | 587,362 296,272 | 1,783,078 | 492 424 311,863 | 1,928,837 | 296,627 | 288,640
Th t of
© amotmt © 1,958,223 | 505,362 | 250,661 | 1,705,403 | 368,830 | 286,824 | 1,867,086 | 216,462 | 267,584
round wood
The amount of unused
. 122,938 68,268 69,476 174,876 246,629 96,920 215,376 197,438 174,740
forest biomass
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Table 7. Comparison of model expectation and actual round
wood production in final cutting

Expect_ed An actual Insufficient
collection collected
Year volume
volume volume (ma/ha)
(m’/ha) (m*/ha)
2019 146.2 123.9 22.3
2020 151.8 128.6 23.2
2021 157.0 135.3 21,7

Table 8. The estimated volume of round wood certified for
unused forest biomass in final clearing

Year 2019 92020 2021
Area (ha) 15,799 15,853 | 16,539
Insufficient volume
‘ 992.3 93.2 21.7
(m’/ha) : : :
Estimated volume of | 000 510 | 957790 | 358,896

Round wood (m®)
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