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Comparison and Verification of Spatial Data Usability
for Agricultural Ecosystem Scale Accounting
— Focusing on Cropland(LC) and Cultivated Land Area Statistics —
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Abstract: In this study, we aimed to compare and verify the representative land cover(LC) maps
and arable land area statistical data that represent the area of the agricultural ecosystem, a major
national ecosystem. To this end, data for four periods—1990, 2000, 2010, and 2020—when land cover
maps are available were collected. Correlation analysis and paired sample t-tests were conducted to
verify the area differences between the two datasets. Additionally, spatial autocorrelation analysis
using Moran’s I was performed to identify the spatial distribution and clustering characteristics where
area differences occur.

The analysis results showed that the area differences between the two datasets ranged from a
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minimum of 10.9% to a maximum of 21.4%, with the differences continuously increasing. From 1990

to 2020, the change in agricultural land on the land cover maps decreased by 17.55%, while the arable

land area decreased by 24.67%, confirming the difference in changes between the two datasets. Among

the entire analysis regions, areas where the land cover measurement was larger than the arable land

area accounted for 76.13% of the total composition ratio.

Keywords: Ecosystem extent accounting, land cover map, Ecosystem types, Agricultural land
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other(https://seea.un.org/ecosystem-accounting)
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AFS. Landsat TM (30m), Landsat 7, Landsat 8, o}2]%
2%, o} % 3A% (1m)o|H, ARG-E YA] G2 A7
HE 1987~1989%, 1997~1999, 2008~20104, 2018~
2019902, A7]mke} 94 4kl F2HshE T} Aol
7} ATHEGI, 2024). EX] &£ 9] HS = 75%% Al
=% 4 9108, 25%0] QA7HEAT T Aol itk
59 AR Y 2 AR RE AA WY
229} A7 o] WA 227} ) EH 0| tHKOSIS =7}
FAEE). F A5 4 o= Aol 7t AAIRE 7
A o]-& WA A5 = 39 7|2 AAA S = HA
o] 9lo}, & QA E A FT E919 A WA A=
= 8519k AR WAL 9F32,0007]2] HERALR
ﬂfﬂﬂ%xmﬁﬂiw%%%%%%%%@%
At g 02 24 ol WA A WA
AR 54 A7)E B4 0B E Az A U4
& EYANAE 1ot} 2 AL R 2-39 7 AR
h 5= 0B, HEH 07 A7)E BRRE ALES
qﬂﬂﬂgﬁamqu 7] 3 229] 30m 3
A ol ERII LTS A 59T
HoHA] ok 2HA7E Qlod, Oli Qlsh & Ap& 7k 2}o]
2 5] shefsly] o] ol gk uebd F A
Atolole QA7 IS 7HsAdo] At

ERE R Rl

3, 20004, 20109, 202013

s

A2 WA HlojE & st FA o &

3 do]El i 947 o]

2}

—E—W%%M A X715 1990
odocq _4_,_;(-1
SE AL PP HAR EX] NExo A4S &
].oﬂr,]. Q]
ozﬂaﬂi A=

A AU, BA 25771 3lo) ZA A A 9 = AT

1.9 Zn}

ARH 2 BYWE AL

. 2% ¢ ag

Ao EAR R} EANEE BE

Ao ezl 2 Aoz eRI= It

EXNELLO sYHA I ALY A HA 2
o] S Al Xt 19901 214,726ha(10.9%), 2000 267,455
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Table 1. Comparison of land cover-based agricultural area and statistical cultivated area by period

Area (ha)
Year | Samples Data -
Total Mean Std Dev Max Min
1990 179 Cropland (LC, late 1980s) 2,184,339 12,203 8,801 38,376 446
Cultivated Land Area (1987~1989) 1,969,613 11,003 7,540 31,309 437
2000 149 Cropland (LC, late 1990s) 2,034,340 13,653 9,012 41,162 329
Cultivated Land Area (1997~1999) 1,766,885 11,858 7,433 37,673 402
2010 49 Cropland (LC, late 2000s) 1,934,427 12,982 9,336 46,308 279
Cultivated Land Area (2008~2010) 1,635,808 10,978 7,207 34,130 291
2020 148 Cropland (LC, late 2010s) 1,801,019 12,169 8,841 45,142 305
Cultivated Land Area (2018~2019) 1,483,521 10,023 7,058 33,971 185
Table 2. Changes in agricultural area across four periods and a comparison of the two data sets
Year
1990 2000 2010 2020
Cropland (LC) 2,184,339 2,034,340 1,934,427 1,801,019
Cultivated Land Area 1,969,613 1,766,385 1,635,808 1,483,521
Difference value (ratio) 214,726 (10.9%) 267,455 (15.1%) 298,609 (18.3%) 317,498 (21.4%)
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Figure 3. Distribution of Gap between Cropland (LC) and Cultivated land area (1990~2020)
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Table 3. Comparison of area changes over time between Cropland (LC) and Cultivated land area

. . Cropland (LC) Cultivated Land Area
Time period ; :
Area (ha) Ratio (%) Area (ha) Ratio (%)
From 1990 to 2000 -149,999 -6.87 -202,728 -10.29
From 2000 to 2010 -99,913 -4.91 -131,077 =742
From 2010 to 2020 -133,408 -6.90 -152,077 -9.31
From 1990 to 2020 -383,320 -17.55 -486,092 -24.67

Table 4. Results of correlation analysis between Cropland (LC) and Cultivated Land Area

Cropland (LC)
1990 2000 2010 2020
1990 0.955%* -
. 2000 - 0.927%* -
Cultivated Land Area
2010 - 0.950%**
2020 - - 0.946**

*p<.05 **p<0.01
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Table 5. Paired Samples T-Test Analysis Results

Paired-Differences
95% Confidence interval ; dar Sig.
‘Mean Std Dev Std Err of the Difference (2-tailed)
Difference Mean
Year Lower Upper
1990 -1199.58 2742.97 205.02 -1604.16 -795.01 -5.851 178 .000
2000 -1795.00 3506.66 287.27 -2362.69 -1227.30 -6.25 148 .000
2010 -2004.15 3357.63 275.06 -2547.72 -1460.58 -7.29 148 .000
2020 -2145.25 3151.63 259.06 -2657.22 -1633.29 -8.28 147 .000
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ehEOM, BRES BALOE Aol e S B EXNEE wo] A AT I ek 149
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Figure 4. Spatial distribution of absolute area difference
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Figure 5. Spatial distribution of absolute area difference
(2000)
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Figure 7. Spatial distribution of absolute area difference
(2020)
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Table 6. Results of spatial autocorrelation (Moran’s ) calculation of Cropland (LC) and Cultivated Land Area by period

Year Moran Index Z-score p-Value
1990 0.2350 16.2907 0.0000
2000 0.1943 11.1280 0.0000
2010 0.2661 14.8673 0.0000
2020 0.3500 18.8997 0.0000
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Figure 12. Results of hot spot analysis of the difference distribution between Cropland(LC) and cultivated land area
(1990~2020)
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