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20f: & Ao M= Al A YA 7 A 232 S8 2 30E Sl e A Wk 5442 ohefatarlat st
Aow, ol 5 BFF HEF EATELE ARSI EA TR == 1980 ) TH-E 2Z(202019)7H4] 474
A7100 Bt A= Al S E AL e A AP R 2 S 98] 20219 UN SA| 91 3]0l A A gt SEEA-EA 7+
B AR A 71%e E55

A5 B30 1 3092 ) AEA ot S4& FFA o= uhefd o= UMtk A 717H(1990-20208)2 7]
o AHA A 542 24 A 4 A {8 &8s T4 3,495km’(164%), 573 4] -4,448km?

(-18.7%), AF 1,630km?(2.4%), ZA] -959km?(-25.2%), 54| 33km?(4.5%), L} A] 286km*(22.2%), 5~ -39km>
(-1.9%) = Lrepstth oM, ZF e Al 58 Y 712 WA 4] &2 A 68.5%, 573 4] 56.4%, A 90.5%, %4
12.4%, 4] 14.3%, UA] 8.7%, 5% 57.9% = Q1 =] o], AF 7t m A= At 4 0 & QHg A9l A& {A| ek vh,
ZA, FA, WA 52 & WA H5E Hol= 2 02 YET

FQ0{: HelA AY, A2 AY, EBBHAYNA-LEN A A

Abstract: This study aimed to identify the characteristics of domestic ecosystem transitions over the
past 30 years through the preparation of a pilot ecosystem extent accounting, using the Ministry of
Environment's classification of land cover. The land cover data has been available for four periods,
from the late 1980s to the most recent data in 2020. For the account preparation, the SEEA-EA
guidelines for accounting adopted by the UN Statistical Commission in 2021 were followed. The study
provided a quantitative analysis of domestic ecosystem transition characteristics over the past 30 years.
Based on the entire period (1990-2020), the analysis of ecosystem transition characteristics revealed
the net change for each ecosystem type as follows: urbanized areas 3,495km? (164%), agricultural land
-4,448km? (-18.7%), forests 1,630 km? (2.4%), grasslands -959km? (-25.2%), wetlands 33km? (4.5%),
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barren land 286km? (22.2%), and water bodies -39 km? (-1.9%). The persistence ratio (Stable ecosystem
stock) for each ecosystem type was as follows: urbanized areas 68.5%, agricultural land 56.4%, forests
90.5%, grasslands 12.4%, wetlands 14.3%, barren land 8.7%, and water bodies 57.9%.

Keywords: Ecosystem accounting, Ecosystem Extent Accounting, System of Environmental Economic
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Table 1. The comparison of similarities and differences between MOE’s land cover classification (Level 1) and the IUCN GET

(Biome)
MOE Land Cover Classification (Level 1) IUCN GET Biome (s) [IUCN Definition
. Urban, residential, industrial, Human activity-based agrlcultyral
Urbanized area . and urban ecosystems, including
and other built-up areas . . .
. Intensive land-use systems | ¢rop cultivation and infrastructure
. . ’ (Terrestrial) Agriculture-based artificial
. Farmlands such as rice paddies . .
Agricultural land and ficlds ecosystems, with changes in
nutrient cycling
T1. | Tropical-subtropical forests
™ Temperate-boreal forests Tropical/temperate forests and
Forests Forest and tree-covered areas ’ and woodlands shrublands; photosynthesis and
- Shrublands and shrubby carbon storage functions
’ woodlands (Terrestrial)
Grasslands Grasslands, such as meadows Ta Savannas and grasslands Savannas and grasslands; grazing
and golf courses ' (Terrestrial) and fire cycling functions
. Palustrine wetlands . . .
Wetlands Moist lands, such as swamps TF1. (Terrestrial-Freshwater Wetlands; hyd.rologlcal. cycling
and marshes ransitional) and filtration functions
TS. Deserts and semi-deserts Deserts apd semi-deserts;
Barren Land Bare land, deserts, adaptation to extreme
and rocky areas . . environments, including polar
T6. Polar-alpine (Terrestrial) and high-altitude regions
F1. Rivers and streams
. . F2. Lakes (Freshwater) Freshwater rivers and lakes;
. Water bodies such as rivers, - . ’
Water Bodies lakes. and scas MIl. Marine shelves marine shelves and oceans;
3 Polagid heal Meters aquatic circulation
M2. A
(Marine)
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Figure 1. Procedure for Ecosystem Extent Accounting
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Table 2. Calculation Methods for Ecosystem Extent Accounting by Category (SEEA-EA)

Category Classification factor & calculation formula

Opening Ecosystem extent A
Reductions to initial ecosystem extent a
Additions to initial ecosystem extent b
Net changes to ecosystem extent (additions-reductions) B=b-a
Net change as % of initial extent B/A
Closing Ecosystem extent C=A+B
Stable ecosystem stock D=A-a
Stable ecosystem stock as % of initial extent D/A
Internal transformation within ecosystem type E
Internal ecosystem type transformations as % of initial extent E/A

oAM= E 57t} AAE A4 $5H(Unmanaged)
9} #+2] ¥l K Managed) 2 T+ &5} =2 51l Qict. 1
Hu A4 A stet el HAlE RS tg%}?l'
7|E0] FEsto] AF 2ol A 7E E A6k, 2
ToA= A7 IE EF EX D EE AR7SEF 0]
St AS HEE EIHA] Fethes A gt s
G T2 FES AP 2ol A A 95kt Table 2=
SEEA-EA°| A AA|51AL Q= AP =t A W S
wolza gt

I A3 9 vz

1. 9+ 2

H A 7uke] 22 EX W2 47 AlH AH) @
2L oF 100,800km>E, B A H oA QAW LEF
HTh 2 4719 $9 BAE TS A, =
A A HA-L 19904 2,131km?*(2.11%) & 714 &

Table 3. Area (km?) composition ratio (%) by e

kom, 20204 o= 5,626km*(5.58%) 2 7+ W 2t}
LA A WA LAH=2010E7HA] 9F 20% S
FA BT 2020 4= 19.18% 2 4 F gt A
Y e A 2] LA H = 19901 66%] 4] 2020 68% =
S7HAh 24 e Al 2A AR A& A5t
20204 2.82%E 7] 2Fch SA] AE} A HH L 19 o]
oA M52 B3, YA &= 1%~2% AFo] 9] LA H]
£ Ui SAI9 fFASH 245 Het A1

o] ks

1) 1990~20009 AJef A g E4

1990413} 20004 Afo] Eoto] F12 Agt WAL K
T A](1,330km?), 2 4] (581km?), L}A] 404km2)—‘5 =7}
Sk ke, A (-76km?), 574 A (-1,959km?), 5% (-129
km?)2 7+AS 71 0 2 et AR d oz Am R,
ZA] A= 19901 diH] 20001 0] AT 2 0.2 ]
Z7Hg0] 7P Eqton, 7] W4 2,131km* 7| &2

cosystem type by year, MOE classification

Category 1990 . 2000 . 2010 . 2020 .
Area Ratio Area Ratio Area Ratio Area Ratio

Urbanized area 2,131 2.11 3,462 3.43 4,165 4.13 5,626 5.58
Agricultural land 23,787 23.60 21,328 21.65 20,622 20.46 19,339 19.18
Forests 66,972 66.43 66,396 66.36 69,207 68.65 68,602 68.05
Grasslands 3,302 3.77 4,383 4.35 2,851 2.83 2,844 2.82
Wetlands 740 0.73 588 0.58 419 0.42 774 0.77
Barren Land 1,290 1.28 1,694 1.68 1,653 1.64 1,576 1.56
Water Bodies 2,089 2.07 1,960 1.94 1,894 1.88 2,050 2.03
TOTAL 100,811 100 100,811 100 100,811 100 100,811 100
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Table 4. Ecosystem Extent Accounting table 1990-2000

(Units: km?, %)

Ecosystem types
Wizl | At Forests | Grasslands | Wetlands Barren Wat.er
area land Land Bodies
Ecosystem extent 1990 2,131 23,787 66,972 3,802 740 1,290 2,089
Reductions to initial ecosystem extent 871 8,636 6,697 3,104 499 1,105 754
Additions to initial ecosystem extent 2,201 6,677 6,021 3,685 347 1,509 625
Net changes to ecosystem extent | 550|959 | 76 581 152 404 129
(additions-reductions)
Net change as % of initial extent 62.4 -8.2 -0.1 15.3 -20.5 314 -6.2
Ecosystem extent 2000 3,462 21,328 66,396 4,383 588 1,694 1,960
Stable ecosystem stock 1,260 15,151 60,275 698 241 185 1,335
0,
Stable ecosystem stock as % 5.1 63.7 9 18.4 32.6 143 639
of initial extent
Table 5. Ecosystem Change Matrix for 1990-2000
Urbanized | Agricultural Barren Water Opening
area land Forests Grasslands | Wetlands Land Bodies (1990)
Urbanized area 1,260 433 134 126 13 134 31 2,131
Agricultural land 1,296 15,151 4,597 1,700 57 801 185 23,787
Forests 386 4,077 60,275 1,693 26 347 168 66,972
Grasslands 164 1,249 1,551 698 6 101 33 3,802
Wetlands 52 255 46 17 241 42 87 740
Barren Land 220 431 164 106 13 185 121 1,290
Water Bodies 84 182 129 43 232 84 1,335 2,089
Closing (2000) 3,462 21,828 66,396 4,383 588 1,694 1,960
E 62.4% 57H+1,330km’) & 7] E5H3 T YA 9F 54] Aog & RPoE, 5BA H A YA ZTE
247 314%,205%0) WSR-S eI OH A A A% QRS 37 v A0 2 trehdeh 57 Al
A= AlZ o] 37 2 a4l Ao fARste Mst =5 AA(EBEA - EA) 2 £ - AT
2(01%)°] 719 A Urehdeh el A SRR WF 9%o] 22 2o RAHt UX AeA
2 A fAlES A EH, AN e A= AA w A + HgkEol E o, A WA tin] Agk HAo]
o oF90%7t A Eo] FFAA ES EALH, 1 Z R0 Ve on, £A] U mFA 2] Aghint
B o8 SBAC EAS A2 63.7%259.1%0 A ope} 71 E 5 AA YA Z AEEE WA B
o FAIH AT WHH, A (14.3%)9F 2A](184%)= 4 o] 2 2 0. & Q1= 9{tH(Table 5).

oo MakEo] 2 A0z ek,

2 A 59 Aol o] Het A4S B, £ e
A 94 F710] 714 27 71015 e AL 5AA
202 tehdeh 5744 AL A 24014
A 5 A13ko] o] 0] 0m, 37} 8l k4 W]
SAFSPA LFERLE 4 M3HH(Net Change)@ & 45
o2 BAEglch 24 AEAL WA W A

2) 2000~20104 YA 2% £

2000917} 20101F A 7] Ato] o] A A H3t S
w37, 57 A (-5.5%), Z221(-35.0%), 541 (-28.7%),
LA (-2.4%) 2] A2 ZHA3HHhH, EA](20.3%)2FAH
(3.5%) AH Al |2 o] S715t A 0. 2 UEtyith 59
A AR A= 244 1990197} 20009 Aol o= -0.1% =
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Table 6. Ecosystem Extent Accounting table 2000-2010

(Units: km?, %)

Ecosystem type
Urbanized | Agricultural Forests | Grasslands | Wetlands Barren Watjer
area land Land Bodies
Ecosystem extent 2000 3,462 21,828 66,396 4,383 588 1,694 1,960
Reductions to initial ecosystem extent 874 4,931 3,108 2,814 263 919 349
Additions to initial ecosystem extent 1,577 3,725 5,419 1,282 94 879 283
Net changes to ecosystem extent 703 1206 | 2311 | -1532 169 41 65
(additions-reductions)
Net change as % of initial extent 20.3 -5.5 35 -35.0 -28.7 2.4 -33
Ecosystem extent 2010 4,165 20,622 69,207 2,851 419 1,653 1,894
Stable ecosystem stock 2,588 16,897 63,788 1,569 325 775 1,611
V)
Stable ecosystem stock as % 748 774 954 | 358 55.3 457 8.2
of initial extent
Table 7. Ecosystem Change Matrix for 2000-2010
Urbanized | Agricultural Barren Water Opening
area land Forests Grasslands | Wetlands Land Body (2000)
Urbanized area 2,588 446 160 90 9 145 24 3,462
Agricultural land 723 16,897 3,171 558 27 339 113 21,828
Forests 226 2,067 63,788 509 12 223 71 66,396
Grasslands 188 715 1,800 1,569 4 83 24 4383
Wetlands 29 141 19 25 325 22 27 588
Barren Land 374 281 153 81 6 774 25 1,694
Water Bodies 37 74 116 19 36 67 1,611 1,960
Closing (2010) 4,165 20,621 69,207 2,851 419 1,653 1,895
o] n|5kA A4S0, o] Al7|ofl=3.5% AA Z7Kt 2 EelE )

2 Yebdth 2 e A 738 W |54 H]
A 74.8%, =73 A 77.4%, < 95.4%, ZA] 35.8%,
A] 55.3%, UA] 45.7%= UERL, HHHA 0 & 1479
B WG §A A R

B A3 EAS B ZA| A= o] 24
TR A 2 5 A oA =A| 2 0] Agho] 71 A
VR B3 54 A& TA R ofy 2 Ak AJEf
AQto] WA Ao M A 7|0 E g Aoz &9l
ek 24 A A= tE d4asklet), ol 45
ZA7HAE 0 2 A AvE wEoh $4] AE
Al 740 U125 A A 2] (141 km*)o] F8 Y
1o & YRt B3 LA AE A= ZA] AE A =
o] Hgk HAo] E A0 & e OH, 7]& YA #
A| 2 (774km?) tH] H3H(374km?) Fo] I A 0

O oy Mo M
flo lo

3) 2010~20204 YA Ag EA4

22010197} 20201 101 Ato] o] e A A g 5
AS AR, TA| YA WA o)A 717k -FAFst
A S7Ft A 02 Yt A AH A= 80.7%2]
o] A=A & F7He Holeh 21 ure] e A &
L2 5 A] -6.2%, AFH -0.9%, ZA| -0.2%, UA] -4.7%
= Wslsioic. 2t AeA § 8 712 WA 84 vl g
2 T A] 95.1%, 573 A 90.6%, AFH 98.0%, ZA] 80.7%,
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Table 8. Ecosystem Extent Accounting table 2010-2020

(Units: km?, %)

Ecosystem type
Urt;a;r;;zed Agrizﬁgural Forests | Grasslands | Wetlands T;Zn ];Z z(iitizrs
Ecosystem extent 2010 4,165 20,622 69,207 2,851 419 1,653 1,894
Reductions to initial ecosystem extent 203 1,938 1,373 548 189 529 302
Additions to initial ecosystem extent 1,664 655 768 541 544 452 457
Net C?:‘;‘Cﬁfisoﬁ’si‘;‘iycﬁf;‘s;”‘tent 1,461 1,283 -605 7 355 77 155
Net change as % of initial extent 35.1 -6.2 -0.9 -0.2 84.0 -4 8.2
Ecosystem extent 2020 5,626 19,340 68,602 2,844 774 1,576 2,049
Stable ecosystem stock 3,961 18,684 67,834 2,303 230 1,124 1,592
stable ceosystem stock as %o 95.1 9.6 %80 | 807 54.7 68.0 84.1
Table 9. Ecosystem Change Matrix for 2010-2020
Url;a;z;zed Agrizﬁgural Forests Grasslands | Wetlands T;Zn ];)Z iltizrs O(ggr;lon)g
Urbanized area 3,961 58 30 20 36 36 24 4,165
Agricultural land 715 18,684 472 213 217 183 138 20,622
Forests 375 366 67,834 235 79 134 184 69,207
Grasslands 192 64 210 2,302 31 28 24 2,851
Wetlands 19 74 2 14 230 24 56 419
Barren Land 321 49 38 51 38 1,124 32 1,653
Water Bodies 43 44 16 9 143 47 1,592 1,894
Closing (2020) 5,626 19,339 68,602 2,844 774 1,576 2,050

BA &, 715km*E A2 591 0.7, 4+ 375km?, L}A]
321km*7}F FE °I ATt A A= =42 Ad
Aol 71 ZloH, F78 A WA 472km*7FAFH S
Z g Aoz yehdt A AEAlE 2A E
A oA Z+2} 375km?, 366km?7} K 3HE] o] FALSH A
2 WokE Bt 24 A= A5t Hajo] kA

2 usEE 542 tehi
S A 57 Aoe] Het B Aol FE A
g, &A1 542 AL WAL 7km G 0.8,

B2 SR oA S A2 AEE WAL 217k
Urehgteh U QA EA 20 1t mo] 74
700, 0|5 573X 0k £ 2] AT AFE A0
2 391 %] I tH(Table 9).

4) 30¥(1990~2020)a Aol 2] YA Mgk EA

AA 717H(1990-20209) & 7|20 = BEjA A &
S BAS A3} ZF Qe A SFE £Hsls T4
3,495km*(164%), =73 A| -4,448km>(-18.7%), A+ 1,630
km?(2.4%), ZA] -959km?*(-25.2%), <A 33km?*(4.5%),
LFA] 286km?(22.2%), =% -39km?*(-1.9%) = L}EFGTE.
ShH, ZH B A -3 2] U HAR-A] Hlg2 AL 68.5%,
=74A] 56.4%, AF2 90.5%, ZA] 12.4%, 5 A] 14.3%, L}
A] 8.7%, 9 57.9%% ZH1F] o], AF 1} LAl &= Afff
2 0 & YA QI WA FAIGH I, 2A], FA, YA
5 2ua dsg ol Ao eitch

3097+(1990-2020) A el A A EA S GPERE B
A8t AT} TA A B E 2 ﬂEHzﬂ gow

BE 54 3020 £37P1 BEHYT 54
A AR 0.2 AT WAo] AoIA 574
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Table 10. Ecosystem Extent Accounting table 1990-2020
(Units: km?, %)

Ecosystem type

Urbanized | Agricultural Forests | Grasslands | Wetlands Barren Watjer

area land Land Bodies

Ecosystem extent 1990 2,131 23,787 66,972 3,802 740 1,290 2,088
Reductions to initial ecosystem extent 671 10,382 6,351 3,330 634 1,177 879
Additions to initial ecosystem extent 4,166 5,934 7,981 2,371 667 1,463 840
Net changes to ecosystem extent | 3495 | 4408 | 1630 | 959 3 286 39

(additions-reductions)

Net change as % of initial extent 164.0 -18.7 2.4 -25.2 45 222 -1.9
Ecosystem extent 2020 5,626 19,339 68,602 2,843 773 1,577 2,049
Stable ecosystem stock 1,460 13,405 60,621 472 106 113 1,209

V)
Stable ecosystem stock as % 685 564 9.5 12.4 143 8.7 57.9
of initial extent

Table 11. Ecosystem Change Matrix for 1990-2020

Urbanized | Agricultural Barren Water Opening
area land Forests Grasslands | Wetlands Land Bodies (1990)
Urbanized area 1,460 336 137 62 33 67 36 2,131
Agricultural land 2,286 13,405 5,696 1,126 272 723 279 23,787
Forests 946 3,589 60,621 1,023 96 420 277 66,972
Grasslands 313 1,071 1,767 472 34 97 48 3,802
Wetlands 96 334 47 35 106 42 80 740
Barren Land 318 400 199 72 67 113 121 1,290
Water Bodies 207 204 135 54 166 114 1,209 2,089
Closing (2020) 5,626 19,339 68,602 2,844 774 1,576 2,050
E AgE s dAE G A ettt 22 AEAE Aotk 74 A7 E #gh 24 Ak oot Ak
At oz [ s fao] Ao M 24 = AeE = 1) 1990-2000 &2t &2A], 24, YAl = 57t &
WARCHE Gebdth 245 AP0 AT A, A, $7, $AS S O8], ol Arlatet
S, 54 LAY 9N ZAZ WSRRE AFE B4 B4 BE EX) o § Wslh e At of
nglth &7 QAL 5 A% dE gl B Mk =X AL 2371 (624%)2 5732
e Th WA e Al AL, 54 A, At 7] gt LA Agtof| 7116k, 57 A7} LA 8ke] JiFS 7t
H]&0] E U TH(Table 11). A TA TS A0 E YEET
2) 2000-2010 =9F = A| 9} AH]-S A Q] 5t T 5.0
2. 0%

WA §3 57, 24, 57, Ao Z4stedet.
SR AT A ek 34 TR T A TE o] A7) Akl BTl 73X Akistet 20 4t
E

—_

Zolol A Bbollet M ABTRY RS o Hol7h 38 Ao R HelHlnh £4k 54
dhge B owoﬂ 9101 ZAgH ARoICHHanet 29 Hgo] £ g 2910 UERFom, A
al,2023), B ATE 4] A7)0 AR ER BAY A e ABEE BN S AR 750

SRS %}%6}04 199020204 St = YA 78 ACR EAHHUH.
SRS 5 A A A A2 E8otol JFH R & 3)2010-20204 F<F 5744, A, 24, WA= A4
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