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ABSTRACT : This study aimed to calculate the amount of change in soil carbon due to changes in land cover. Among the various
soil carbon models, the InVEST Carbon Storage and Sequestration module was used. LULC is one of the leading factors affecting
soil carbon. Therefore, this study compared the total amount of soil carbon due to changes in LULC in 2000 and 2010 across the
Republic of Korea, and calculated the changes in each administrative district (city). Changes in LULC in Korea were mainly due
to the increase in developed and dry areas and the decrease in grassland, indicating changes in soil carbon. The total amount of soil
carbon changes in South Korea has been reduced by 11.48 (millions) in 10 years. The amount of soil carbon by administrative region
decreased in most cities and provinces, but Jeju Island, in exception, showed an increase in soil carbon. Among the cities and
provinces except Jeju Island, Seoul showed the smallest decrease, with a decrease of 0.033 (million t). On the contrary, the largest
number of attempts to decrease was to Gyeongsangbuk-do, which saw a total decrease of 2.893 (million t). Jeju Island is the only
soil carbon-increasing area with an increase of 0.547 (millions) and the agricultural area has increased 2.1 times in 10 years. In the
case of soil carbon, the construction of ground observation data at the national unit is insufficient, and verification will need to be
carried out through linked analysis using multiple models in the future.
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Fig. 2. Land use and land cover for 2000 and 2010
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Table 1, Carbon pool data (Mg/ha)

LULC Name | C above C _below C soil C dead
Unknown 0 0 0 0
Developed 0 0 0 0
Agricultural 0 0 66.05 0
Forest 53.59 17.36 47.22 11.79
Grass 0.33 0.89 88.2 0.2
Wetland 0 0 88 11
Barren 0 0.33 0.33 0
Water 0 0 0 0

Table 2, Change LULC (m?)

LULC Name | Area 2000 | Area 2010 Change % Change
Unknown | 231,231,825 | 231,221,899 -9,926 -0.3
Developed 3,448,249 | 4,215,949 767,700 20.3
Agricultural | 22,633,646 | 21,192,671 | -1,440,975 -38.1
Forest 67,698,240 | 70,253,635 | 2,555,395 67.6
Grass 4,473,561 | 2,916,469 | -1,557,092 -41.2
Wetland 841,439 774,670 -66,769 -1.8
Barren 1,699,616 | 1,683,886 -15,730 -0.4
Water 45,919,400 | 45,686,797 | -232,603 -6.2

Total 377,945,976 | 377,945,976
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Fig. 3. Carbon value between 2000 and 2010 (mg/pixel)

Table 3. Change carbon value in 2000 and 2010 (million t C)

LULC Name 2000_Carbon 2010_Carbon Gap
Agricultural 133.69 124.87 -8.82
Forest 287.21 297.88 +10.67
Grass 35.14 22.85 -12.29
Wetland 0.05 0.05 0.00
Barren 3.26 222 -1.04
Total 459.35 447.87 -11.48
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Table 4. Carbon change in city (million t C)

Agricultural Forest Grass Wetland Barren Total
2000 | 2010 | Gap | 2000 | 2010 | Gap | 2000 | 2010 | Gap | 2000 | 2010 | Gap | 2000 | 2010 | Gap | 2000 | 2010 | Gap
Seoul 0.043 | 0.033 |-0.010| 0.527 | 0.504 |-0.023 | 0.258 | 0.259 | 0.001 | 0.002 | 0.001 |-0.001| 0.001 | 0.001 | 0.000 | 0.831 | 0.798 |-0.033
Busan 0.847 | 0.752 [-0.095| 1.715 | 1.786 | 0.071 | 0.534 | 0.312 |-0.222| 0.033 | 0.031 |-0.002| 0.001 | 0.001 | 0.000 | 3.130 | 2.883 |-0.247
Daegu 0.769 | 0.671 | -0.098 | 2.529 | 2.658 | 0.129 | 0.252 | 0.144 [-0.108| 0.002 | 0.002 | 0.000 | 0.001 | 0.001 | 0.000 | 3.553 | 3.476 |-0.077
Incheon | 0.230 | 0.195 |-0.035| 0.517 | 0.502 |-0.015|0.182 | 0.343 | 0.161 | 0.338 | 0.109 |{-0.229| 0.001 | 0.002 | 0.001 | 1.270 | 1.151 |-0.119
Gwangju | 1.071 | 0.919 [-0.152| 0.952 | 0.999 | 0.047 | 0.157 | 0.121 |-0.036| 0.000 | 0.000 | 0.000 | 0.001 | 0.001 | 0.000 | 2.181 | 2.040 |-0.141
Daejeon | 0.331 | 0.288 | -0.043 | 1.566 | 1.588 | 0.022 | 0.276 | 0.247 |{-0.029| 0.000 | 0.000 | 0.000 | 0.001 | 0.001 | 0.000 | 2.173 | 2.124 |-0.049
Ulsan 1.146 | 0.873 |-0.274 | 3.172 | 3.471 | 0.299 | 0.834 | 0.266 |-0.568| 0.017 | 0.009 [-0.008| 0.001 | 0.001 | 0.000 | 5.170 | 4.620 |-0.550
Sejong | 0.861 | 0.743 |-0.118 | 1.202 | 1.315 | 0.113 | 0.381 | 0.269 [-0.112| 0.002 | 0.002 | 0.000 | 0.000 | 0.001 | 0.001 | 2.447 | 2.329 |-0.118
Gyeonggi |13.947|12.998(-0.949 | 18.411|18.260 | -0.151 | 3.230 | 3.496 | 0.266 | 0.297 | 0.224 (-0.073| 0.008 | 0.007 |-0.001|35.892|34.986 | -0.906
Gangwon | 7.640 | 6.311 |-1.329|49.517|50.700| 1.183 | 1.761 | 1.042 |-0.719| 0.001 | 0.001 | 0.000 | 0.003 | 0.003 | 0.000 |58.923|58.057 | -0.866
Chungbuk | 8.265 | 7.555 |-0.710 | 26.009 | 26.466 | 0.457 | 2.562 | 2.186 |-0.376| 0.006 | 0.006 | 0.000 | 0.003 | 0.003 | 0.000 | 36.845|36.216 | -0.629
Chungnam |21.956|20.253|-1.703 | 18.033|19.703 | 1.670 | 3.658 | 2.545 |-1.113| 0.478 | 0.422 |-0.056| 0.006 | 0.006 | 0.000 |44.130|42.929|-1.201
Jeonbuk |16.456|15.963|-0.493 [21.441|22.243| 0.802 | 3.124 | 1.959 |-1.165] 0.525 | 0.463 |-0.062| 0.004 | 0.005 | 0.001 |41.550|40.633|-0.917
Jeonnam |25.121{23.530 | -1.591 |33.377|35.372| 1.995 | 3.117 | 1.678 |-1.439| 1.382 | 0.734 |-0.648 | 0.006 | 0.006 | 0.000 |63.003 |61.320 | -1.683
Gyeongbuk | 19.737]16.973 | -2.764 | 68.024 | 71.957 | 3.933 | 7.830 | 3.717 |-4.113| 0.068 | 0.120 | 0.052 | 0.006 | 0.006 | 0.000 |95.666 |92.773 | -2.893
Gyeongnam | 12.696 | 11.419 | -1.277 | 35.340 |37.299| 1.959 | 4.143 | 1.872 |-2.271| 0.109 | 0.098 |-0.011| 0.005 | 0.005 | 0.000 |52.293|50.693 | -1.600
Jeju 2.572 | 5391 | 2.819 | 4.885 | 3.063 |-1.822 | 2.840 | 2.390 [-0.450 0.001 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 10.298 | 10.845| 0.547

City
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