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The land use, land-use change, and forestry (LULUCEF) is one of the greenhouse gas inventory sectors that
cover emission and removals of greenhouse gases resulting from land use such as agricultural activities and
land use change. Particuladly, LULUCF-Cropland sector consists of carbon stock changes in soil, N,O
emissions from disturbance associated with land use conversion to cropland, and CO, emission from agricultural
lime application. In this paper, we conducted the study to calculate the greenhouse gases emission of LULUCF-
Cropland sector in South Korea from 1990 to 2014. The emission by carbon stock changes, conversion to
cropland and lime application in 2014 was 4424, 32, and 125 Gg CO»-eq, respectively. Total emission from the
LULUCF- Cropland sector in 2014 was 4,582 Gg CO»-eq, increased by 508% since 1990 and decreased by
0.7% compared to the previous year. Total emission from this sector showed that the largest sink was the soil
carbon and its increase trend in total emission in recent years was largely due to loss of cropland area.
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Materials and Method
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Annual change in organic carbon stocks in mineral soils
ACMineral = [(SOCO - SOCO—T) x A] /T (Eq 1)
SOC = SOCREF X FLU X FMG X FI

where, A Chinera - annual change in carbon stocks in mineral

soils (tonnes C/year)

SOCo ! soil organic carbon stock in the last year
of an inventory time period (tonnes C/ha)

SOCo-r : soil organic carbon stock at the beginning
of the inventory time period (tonnes C/ha)

T : number of years over a single inventory
time period (year, default: 20 year)

A . land area being estimated (ha)

SOCrgr - the reference carbon stock (tonnes C/ha)

Fru . stock change factor for land—use systems

Fume . stock change factor for management regime
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Fy . stock change factor for input of organic

matter
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Calculation of GHGs Emission from LULUCF-Cropland Sector in South Korea

Results and Discussion
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Table 1. Activity data on LULUCF-Cropland area, 1990~2014 (ha).

Soil type 1990 1991 1992 1993 1994 1995 1996 1997 1998
LAC 1,283,904 1272,871 1,251,003 1,234,453 1204,003 1,141,240 1,113,035 1,106,434 1,102,717
P*  SANDY 57,421 56,927 55949 55209 53,847 51,040 49,779 49484 49317
VOLCANIC 886 788 474 234 209 206 205 205 205
LAC 543520 531,347 526,601 521,088 519,008 524,867  S18,121 502,384 492,942
U*  SANDY 35,383 34590 34281 33,922 33,787 34,168 33,729 32,705 32,090
VOLCANIC 32,854 31,976 30,948 30,538 33,021 31,734 30,181 30272 30,672
LAC 127,466 134,036 140,904 148,512 157439 168,733 166245 167,672 167,866
0"  SANDY 6,330 6,656 6,997 7,375 7,819 8,379 8,256 8,327 8,336
VOLCANIC 21,048 21,686 22,776 23483 23,573 24880 25929 26040 25935
Soil type 1999 2000 2001 2002 2003 2004 2005 2006 2007
LAC 1,099,033 1,095,875 1,093,661 1,085,609 1,073,968 1,062,503 1,052,287 1,027,382 1,015,780
P*  SANDY 49,153 49012 48,913 48552 48,032 47,519 47,062 45948 45429
VOLCANIC 195 195 194 194 194 171 171 101 101
LAC 486,690 481,560 476,903 473468 469,341 471,786 471,537 474839 463517
U*  SANDY 31,683 31,349 31,046 30,822 30,554 30,713 30,697 30912 30,175
VOLCANIC 32,536 32,857 32,980 31,345 32,411 35388 35,575 34,731 33,712
LAC 165443 163,636 158,770 157,197 157,761 156,395 156254 155786 161,456
0"  SANDY 8,216 8,126 7,885 7,807 7,835 7,767 7,760 7,736 8,018
VOLCANIC 25976 26,155 25,791 27,628 25898 23392 22,696 23,035 23391
Soil type 2008 2009 2010 2011 2012 2013 2014
LAC 991,200 958,895 935287 912,825 919431 917,165 880,909
P*  SANDY 44330 42,885 41,829 40,825 41,120 41,019 39,397
VOLCANIC 84 58 33 33 33 32 19
LAC 460,062 461,806 458,185 462286 485276 468,529 459237
U*  SANDY 29950 30,063 29,827 30,094 31,591 30,501 29,896
VOLCANIC 33,561 35936 35674 35190 37464 39,027 40,723
LAC 168207 174975 181,885 183,850 182,141 182,313 182,328
0" SANDY 8,353 8,689 9,033 9,130 9,045 9,054 9,055
VOLCANIC 23,048 23491 23548 23807 23,880 23,796 23,615

pP* . Paddy area, u* . Upland area, 0® : Orchard area
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Table 2. Sandy soil series and portion of area in South Korea.
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Sandy soil series

Portion (%)

Geumcheon, Nagdong, Myeogji, Beagsu, Bicheon, Sadu, Sindab, Yeompo,
Except Jeju Jangchoen, Togye, Hasa, Haeri, Hwabong, Gapo, Namgye, Daebon, Dosan, Suam,
Ibseok, Pungcheon, Haggog, Haengsan, Hongcheon, Hwangryong

4.3 in Paddy
6.1 in Upland
4.7 in Orchard

<Taxonomical classification of Korean soil, 2011>

Table 3. Removal/emission factor for calculation of LULUCF-Cropland from GPG-LULUCF.

Factor value type Level Factor value
Low Activity Clay 63 C ha'
Soil type Sandy 34 C ha'
Soil Volcanic 80 C ha'
organic Paddy Rice 0.71
Land-use .
carbon Long-term Cultivate 1.1
Tillage Full 1.0
Input Medium 1.0
N,O from land converted to cropland 0.0125 kg N>O-N/kg
. Limestone 013t Ct'
Lime . r
Dolomite 012t Ct

<GPG-LULUCF, 3.76, 3.77 Table 3.3.3, 3.3.4>
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Trends of SOC stock changes by cropland-use changes from 1990 to 2014 in Korea
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Fig. 1. Trends of SOC stock changes by land-use changes from 1990 to 2014 in South Korea.

Trends in GHG emission from LULUCF-cropland sector in Korea
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Fig. 2. Trends in GHG emission from LULUCF-Cropland sector in South Korea.
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