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ABSTRACT

In order to address the enhanced transparency framework in the Paris Agreement, the completeness of the
National GHG Inventory should be ensured. Up-to-date information on changes in both land-use categories and
area by land-use conversion must be included in the Land-Use Change Matrix (LUCM), which contains critical
activity data for the LULUCF (Land Use, Land-Use Change and Forestry) sector. This study was conducted to
determine the optimal sampling intensity and develop the LUCM through a comparison of different sampling
intensities. In this study, an empirical analysis was based on relative standard error and relative efficiency in
uncertainty assessment for seven sampling intensities from 2 to 8 km. The findings indicate no clear difference in
the uncertainty by sampling intensity concerning forest land and cropland, which account for large areas of
Gangwon-do and Jeollanam-do. In contrast, the uncertainties for grassland and wetlands, each of which covers less
than 10% of the total area, were decreased with increasing sampling intensity, but no statistical significance was
found. To improve the LUCM at the national level, it is therefore necessary to select an efficient sampling intensity
because there are trade-offs between statistical accuracy and cost regarding the application of different sampling
approaches.
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Fig. 1. Sampling and plot designs for the National Forest Inventory(KFRI, 2011).

Table 1. Definition and land area by land-use categories (modified from IPCC, 2019)

Land-use category

Definition

(Stocked forest) Land spanning more than 0.5ha with trees higher than 5m and a canopy cover of more than
10% and minimum width of more than 30m

Forest land (F)

(Un-stocked forest) Land with a canopy cover of less than 10%, temporary removed forest by harvest and natural
disturbance and the land for forestry management including forest road, etc.

Cropland (C)

Cropped land including rice field, and agro-forestry systems

Grassland (G)

Rangelands and pasture land that are not considered cropland

Wetlands (W)

Areas of peat extractions and land that is covered or saturated by water for all or part of the year

Settlements (S)

All developed land, including transportation infrastructure and human settlements of any size

Other land (O)

Ice and all land area that do not fall into any of the other categories
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Table 3. Land area by study area and land-use categories at the 2005 year (Unit: kha)
Classification Total area" Forest land” Cropland3) Wetlands” Other lands”
Gangwon-do 1,661 1371 (83%) 117 (%) 64 (4%) 109 (6%)
Jeollanam-do 1,207 696 (58%) 324 (27%) 67 (5%) 120 (10%)

Y MOI (2006), > KFS (2006), > NAQS (2006) excluding orchard, *

Other lands = Total - (Forest land + Cropland + Wetlands)

Table 4. Number of samples by sampling intensity and province

Classification 2kmx2km|2kmXx4km|4knx4km(4kmx6km|6kmx6km|6kmx 8km|8km x 8 km
Gangwon-do 4,033 2,038 1,054 691 458 342 259
Jeollanam-do 2,496 1,326 717 461 283 226 180
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Fig. 2. Uncertainty by sampling intensity and province.
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Table 5. Estimated area by Land-use categories from 1992 to 2005 year (Unit: kha)
) . 1992 year
Classification
Forest land | Cropland | Grassland Wetlands Settlements Total

1,319 13 16 2 3 1,352

Forest land
(1.6) (35.2) (3L5) (100) (70.7) (1.5)
39 129 3 3 2 142

Cropland
(19.8) (10.8) (70.7) (70.7) (100) 9.0
0 2 6 0 0 8

Grassland
- (100) (49.9) - - (44.6)

Gangwon-do

3 3 0 33 2 41

Wetlands
(70.7) (70.7) - (21.6) (100) (19.4)
30 20 13 3 20 87

Settlements
(22.7) (27.6) (35.2) (70.7) (27.6) (13.1)
1,392 164 38 41 27 1,661

Total
2005 (1.4) 9.3) (20.2) (19.4) (24.1)

year 645 8 0 0 2 655

Forest land
3.5) (44.3) - - (99.4) 9.4)
5 419 0 2 0 426

Cropland
(57.3) 5.1 - (99.4) - (5.0
0 0 5 0 0 5

Grassland
- - (57.3) - - (57.3)

Jeollanam-do

0 3 0 47 0 51

Wetlands
- (70.3) - (19.7) - (18.9)
3 22 0 2 44 71

Settlements
(70.3) (27.4) - (99.4) (19.2) (14.9)
653 453 5 51 45 1,207

Total
(3.4 (4.8) (57.3) (18.9) (18.8)
Parentheses( ) is Relative Standard Error (unit: %)
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