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ABSTRACTS

An approach method for the greenhouse gas inventory in land-use change and forestry in
Korea based on the 1996 revised IPCC(Intergovernmental Panel on Climate Change) guideline
was developed and carbon budget of the year 1998 in this sector was estimated using the
developed method as follows. For the category of changes in forests and other woody
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biomass stocks, carbon removal from the atmosphere by growth was 11,911 thousands TC
{tons of carbon), carbon emissions to the atmosphere by harvests was 824 thousands TC,
and net carbon removals was, therefore, 11,087 thousands TC. Emissions from decay of
biomass remained after conversion of forest land to other land uses was estimated to 82
thousands TC. For the category of land-use change and management, carbon emissions in
mineral soils from land-use change was 1,025 thousands TC, that from liming of
agricultural soils was 32 thousands TC, and total emissions was, therefore, 1,057 thousands
TC. In summary, the carbon budget of land-use change and forestry of the year 1988 was
as follows; the removal of 11,911 thousands TC, the emissions of 1,963 thousands TC, and
the net removal of 9,948 thousands TC which was 9.6% of the emissions of 103,601
thousands TC from energy sector of the same year.

Key words : greenhouse gas, inventory, forestry, carbon emissions, carbon removals
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Table 1. Net carbon removals in changes in forest and other woody biomass stocks

L : Ratio’ Ratio®
Net Oven Net Net 4
. - . f above of total . Carbon Net
increment dried increment  © - increment

Forest of stem  specific of stem gf ound tbwr};lass of total  COnVET carbonl
T volumg  gravity  biomass t;or?;s;. O At biomass  pad  erE
YPe  (000m) (tdm/m) (000tdm) (o Stem ground gy factor  (000TC)
A B C=AXB D E F=CxDxE G H=FxG
Coniferous 11,952 0.47 5,617 1.29 1.28 9276 0.5 4,638
Braodleaf 9,373 0.80 7,499 1.22 141 12,899 0.5 6,450
Total 21,325 13,116 22175 11,087

" Statistical Yearbook on Forestry, FA, 1997~1999

* Wood properties and uses of major tree species growing in Korea, Forestry Research Institute, 1994
* Analysis of studies on production of forest biomass in Korea, Journal of Korea Forestry Energy 8(2), 1988
 Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories: Workbook, IPCC, 1996

Table 2. Carbon emission in changes in forest and other woody biomass stocks

:  Above- -
Above- Above- Ratio
d Total 4
Com-'  ground groun 1 ground of total . Carbon®  Total
mercial biomass biomass  Fuelwood biomass biomass biomass conver- carbon

removed in consumed consump-

sion  emission

Ft(;rpest h&ﬁ i vl C";grrffggal (000tdm) CTENTP” ‘;25?13‘* (o&ﬁﬁm) factor (,000TC)
{tdm/m”) (,000tdm) {,000tdm) biomass “
A B C=AXB D E=C+D F G=ExF H I=GxH
Coniferous 1,110 071 788 788 1.28 1,009 0.5 504
Broadleaf 318 1.15 366 87 453 141 639 05 319
Total 1,428 1,154 1,241 1,648 824

! Statistical Yearbook on Forestry. FA, 1998
B = Conversion factor of log to stem volume (1/0.85) x Oven dried specific gravity
x Ratio of aboveground biomass to stem biomass
* Analysis of studies on production of forest biomass in Korea, Journal of Korea Forestry Energy 8(2), 1938
4 Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories: Workbook, IPCC, 1996

Table 3. CO: budget in changes in forest and other woody biomass stocks

Emission/Uptake Emission/Removals
Source and Sink Categories (000TC (D00TCO,)
A B=AXx44/12
Total annual increment 11,911 43674
Total annual harvest 824 3,021

Net removal(-) or emission(+) {-}11,087 (-)40,654
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Table 4. Average biomass stocks by forest type and land use
Land use Biomass(tdm/ ha) Sources
Broadleaved 35
: Coniferous 69 AEH (Zhd )
Forest Mixed 50
Un-stocked 3 Ao d -4(1996)
Cropland® 15 Shr£-(1995)
Grassland’ 10 221 A 8 A(1993)
! Average in 1989 to 1998 ? Located in mountaineous area
Table 5. Emissions from conversion of forest land to other land uses
Biomass .
Forest Anpual - Portion
il Land use  conversion %gfg %;’zf% Cunge in Anwal of  pgorae o Tolal
type after area oo ot Y hiomass biomass  biomass n
"898 nVersion et : Joss 0 decayed conversion .
before COnVersion a(vmge) (839 conversion {tdm/}?a) (000kcim) decar' (000tdm)  factor e(I,ITOUS‘?FO({')B
conversien (,000ha) average}  (idmy/ha} ’ on g:;g
{tdm/ha)
Cropland 0.239 35 15 20 5 0.6 3 0.5 i
Coniferous _ Grassland 0.180 35 10 25 5 0.6 3 05 1
Others 2.791 35 0 35 08 0.6 59 .5 29
Cropland 0.101 69 15 54 5 0.6 3 0.5 2
Broadieaved = Grassland 0.076 69 10 59 4 0.6 3 05 1
Others 1.175 69 0 69 81 0.6 49 05 24
Cropland 0.113 50 15 35 4 0.6 2 0.5 1
Mixed Grassland 0.085 50 10 40 3 0.6 2 0.5 1
Others 1.322 50 0 50 66 0.6 40 0.5 20
Cropland 0.170 3 15 <12 -2 06 -1 0.5 -1
Unstocked  Grassland 0.128 3 10 -7 -1 0.6 -1 0.5 0
COthers 1.983 3 0 3 6 0.6 4 0.5 2
Total 8.363 275 165 82
Table 6. Change in soil carbon for mineral soils
- . Net chan
Land-use Sail type 501{11%81)301’! Land area (M ha)  Soil carbon M TCQ) g 1ast 0 A;nmusasl] OrI:et
tem ears
e (IC/h) 1978 1998 1978 1998 Tq (0TS
Paddy field High activity soil  60.5 1312 1.157 794 70.0 94 469
Cropland High activity soil  45.9 0910 0753 418 34.6 -7.2 360
Forest' High activity soil 697 6.578 6.436 4466 4370 9.6 482
Others* 115 1.096 1594 12.6 18.3 57 -286
Al 9.880 9.927 5777 5525 2251 1,025

" including organic carbon in litter

? mainly urban use like housing, roads, elc.
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Table 7. Carbon emissions from liming of agriculture soils

T £ lime Total amount of Carbon Carbon emissions from
ype © lime (,000T)  conversion factor liming (,000TC)
Limestone 264 0120 32
Dolomite 0 0122 0

Total 32

Table 8, Net emissions from land-use change and management

Total annual carbon

Converted to total

Category emissions Annual CO; emission
{,000TC) {,000TCOn)
Change in soil carbon for mineral soil 1,025 3,758
. Fiarbon emissions ﬁ-o..m . NE NE
intensively-managed organic soils
Carbon emissions fronll liming of 32 117
agricultural soils
Total 1,057 3,875

Table 9. Greenhouse gas emissions and uptake in land-use change and forestry in 1988(unit; 000TC)

Categories Total Emissions Uptake
Change in forest and other woody
-)11,087 +)824 111,911
biomass stocks ) ) 0)
Forest and grassland conversion (+)182 (+)82 -
CO; Emissions and uptake by soil from (HY1L,057 (+)1,057 i
land-use change and management
Total (-)9,948 (+)1,963 (11,911
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