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ABSTRACT

After the Paris Agreement, the Republic of Korea also has own Nationally Determined Contributions (NDCs),
and forest sector has to sequestrate 22 million tons of CO, eq. by 2030 and to develop a national inventory and
Land-Use, Land Use Change, and Forestry (LULUCF) system. However, forest activity data have been neglected
in the assessment process, because they have been partially recorded from various data sources. Therefore, this
study collects available data to represent forest activity data and integrates them considering spatial availability
based on Intergovernmental Panel on Climate Change (IPCC) guidelines and approaches from the Kyoto Protocol.
National and private spatial data were collected, and the available data as forest activity data were selected.
Subsequently, forest management records on address-based locations were converted to spatial data by spatial
joining and overlying. As a result, around 1.25 million forest management and afforestation recodes are available.
Based on these records, the estimated average forest management rate considering regional distribution is 31.2%
during 2013-2017, and the estimated forest management rate reflecting average values for missing management
recodes is 43.1% during 2003-2017. This study suggests a spatial approach to develop proper calculation of forest
management rate despite differences in forest management rate caused by missing data from filed activities and
limitation of spatial data during overlaying analysis. Therefore, more forest data are needed to secure the future
development of a national forest inventory.
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Forest protection area

A 4

Available forest

management -

recodes by spatial =
analysis

Average forest management rate considering regional
distributions without considering vearly changes

o | Estimated forest management rate reflecting average
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Fig. 1. Research flow for estimating forest management rate.
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Table 1. List of forest management activity data

|£0] - 0|2

Spatial data . Year
Category System Data IPCC standard P o Unit
availability of data
Private forest .
Forest management .. Not provided .
management . Narrow definition of . Provided
. . deforestation, forest fire, possible to Plot
information . . forest management . 2003-2017
afforestation, conversion modify
system
National forest
Forest management .. .
anagemen arrow definition o ores rovide
m; t N definit f Forest Provided

. . deforestation, forest fire,
information . . forest management
afforestation, conversion

Not provided

compartment before 2012

system
Information Saeol forest Forest .management Narrow definition of . Provided
of governance deforestation, forest fire, Not provided Plot
. . forest management 2003-present
forest system afforestation, conversion
ma@gemem Integrated Forest management Forest Provided
activity data management . g Narrow definition of . after 2012
deforestation, forest fire, Provided compartment .
system . . forest management (national
afforestation, conversion &plot
of forest resource forest)
Afforestation,
forest
management Afforestation, forest Narrow definition of Not provided Plot Provided
history management forest management P 1962-2002
management
system
Regulated regional mfor.matl.on . Not provided
Forest Land  based on 28 relevant legislation . Provided Are (present)
Information (public interest / forestry forest) Narrow definition of
forest management -
System (FLIS) o . . Provided
Permission of forest conversion Not provided Plot
after 2007
Land Use Narrow definition of
Information Regulatif)n All re.gulat.ory information forfest man'flgement Provided Area Not provided
of Information services in the country (information of
Protection  System (LURIS) land)
Area Protection area by Ministry of
nv1ror1men.t/ Mlmstry. qf Provided
Korea Database Oceans and Fisheries / Ministry Narrow definition of (after 1962
on Protected of Land, Infrastructure and forest manacement Provided Area accordin t;
Areas (KDPA) Transport / Cultural Heritage g e of (%ata)
Administration / Korea Forest typ
Service and their laws
HEl sl AgE F 2871 189 2,073714 HoAS & B0 9ol thet ARt AR S @0t AHAF
2 3 o] gRlgh 4 = AlLEo= A e ) T, ARG - AAAEARIS 5 AR g TE
Hdstoia= RSN HAjE o] Qo] ol & 7t 71ep o] tigt JHE Algsto] e Aoz FRlEo] o]
Ae 859k T3, AR|AREA|AE (Forest Land £ H2 3 B giioz g-g310tt (Table 3 and Fig. 2).
Information System, FLIS): $-2ufeh 0] T&2]Q) o] A7 dloEHlo| At AATE FaX]E FAHOR 7]

S RIS SR 8EAY - AT T 7IREeR St AAE =d Ao et AR FE, FAYE FE0) XA we}
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Table 2. Forest management and afforestation recodes

57

Category Sum Forest management Afforestation Year of data
Private forest 1,729,034 1,541,212 187,822 2003-2017
National forest 75,882 63,552 12,330 2012-2017

Total 1,804,916 1,604,764 200,152

Table 3. Protection area by available spatial data

Korea Database on Protected Areas (KDPA)

Forest Land Information System (FLIS)

Catego Area Catego Area Catego Area
Eory (10,000ha) oy (10,000ha) g0y (10,000ha)
National Park 67.263 Specific island state 0.131 Forest protection area 42.654
tl ti
County Park 2379 “etland conservation 2297 Limited development district 24.891
area-mud flat
Provincial park 11.327 Marine sanctuary 2.543 Park 44.110
Water source conservation area 11.478 Marine sanctuary (marine life) 0.912  Other public interest forest 7.759
Ecological 1 Envi 1 i
cologIca . andscape 2416 nvironmental protection 18.821 Cultural heritage protection area 10.366
conservation area waters
Baek M in R:
Buffer strip 11.967 Scenic spot 2177 Backdudacgan Mountain Range 5
protection area
Wetland protection area 1.268 Natural monument 11.093 Conservation of National forest 0.000
Ecolog1czfl.1andscape P I‘F)teCtIOIl 0.378 Natural Reserve 4.092  Green belt for preservation 12.399
area (cities and provinces)
Wetl.aTld conservat%on area 0.083  Landscape Protection Area 0.308 Buddhist temple forest 6.625
(cities and provinces)
Wilderness refuge 9.104 Baekdudaegan Mountain Range 2751 Restricted - Temporary limited 5304
protection area use area
. . Protecti forest of ti .
Special wilderness refuge 0.261 rotection forest of genehie 9.626 Water source conservation area 7.234
resources
Disaster p.revention 0.013 Watershed conservation area 1.802 Ecological Alandscape 3679
conservation area (type 1) conservation area
Natural city park area 2.899 Watershed (tcy(;iseg ation area 2247  Wetland conservation area 0.057
Sum 204.396 Sum 191.499
WA, BIARE WE /M, Y, Baele] FHEY  th ol XA Ak eE A9 vl M=) ok 7
o|F TEAIE AAsh: WA= st dF A ol Zelo] ofPrh= Tol o, sRtEete] Aetst
g guo| wloleio] sk AHeIA AR Fd WA Kol = oI AUAGES 7V BAHOE Bk Aol
7F S Bfolle sl 210l whet Al WAl 24k 2hal g 4= ok
SERRE &ww 2 9ol xHe] Hrjgrow,
)2 o] 2hEl Aol WA 4K PRz, Aus o
Favh rekEl Aol Abgo] Bbst Ao ARSI
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(a) Forest management information system (b) Forest Land Information System (FLIS) (c) Korea Database on Protected Areas (KDPA)

Fig. 2. Modification of the available data for estimating forest management rate.
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I National forest area
N Private forest area

(a) Protection area (b) Forest management (c) Afforestation

Fig. 3. Results of forest management and afforestation recodes by spatial overlaying.

Folgick. o= FARE FlA T ol Uit 715
< sl W digk 2S5t Aito|t (Fig. 3).

HoHA AGHE A85te] A=E et AFRA GHA
& ARES A3k 2% 97,1947 0] s 181,859 haol o
olgfallo] A7} & glom, £7HL7]9] - 961,249 4
of| thafl 2,054,333 hao] <77 |71 8E Ao® Yepgrh
ol 2L PUTAAR ] 622%, £7HR7I= 49%]
NFE= AR FAEe) FAAR 1He] AR Apol7k U
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Bhd Zlofetal & 4= qlrt (Table 4).

AEE esh] gk =W AR GHA L 9o A=
£ wfekA] dar 289t A 272 161,115 ha %7H7]
+ 1,472,134 ha 3 Ao 2 Uepgth 3493 AR
R AR7L 45 Thsdon, Sadd AME e SR
o] 7Hg A717F AR 2013 @7 E 2017A7AE nELA
A AL Fopz|ztez 4SS A9 et AFEAEBES
31.2%% e} (Table 5).

ARIAI B B AkEE 2 Adoldt Aol A e o]
Ao, HHA AGHE A8 Al 47 ATt w2

A A WAL 388 haZ F=ARBIGS A9 AlEAd 8L
AA| 717F B2 B 8.1%2 EESHch w3l F Azt
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Table 4. Overall forest management rate considering annual recodes and comparing forest statistics

Statistical Statistical
Afforestation Yearbook Forest management Yearbook Total
of Forestry of Forestry
Year Private forest National forest Rat Private forest National forest Rat
e € .
Area NO;lrglljoetr Area  Site Area (%) Area NOETBII)Oetr Area Site fArea (%) Area site
2003 11,273 6,287 54,714 19,857 65,987 26,144
2004 11,211 6,264 65,050 23,199 76,261 29,463
2005 10,751 6,365 133,969 55,015 144,720 61,380
2006 11,659 6,478 112,605 47,301 124,265 53,779
2007 11,133 6,741 126,204 56,735 137,338 63,476
2008 11,168 6,268 155,372 70,272 166,541 76,540
2009 11,421 6,238 187,520 83,243 198,940 89,481
2010 10,905 6,026 166,742 80,462 177,647 86,488
2011 11,273 6,156 158,876 85,250 170,150 91,406
2012 11,610 7,056 20,039 57.9 197,846 95,667 415215 47.6 209456 102,723
2013 14,312 6,972 331 45 21,780 672 171,224 76,724 1,874 157 370,617 46.7 187,741 83,898
2014 12,464 7,276 410 48 23,048 559 155336 79,769 3,345 332 293,337 54.1 171,556 87,425
2015 14907 8,088 3442 350 23,178 79.2 148964 75308 18,383 2,089 279,157 59.9 185,695 85,835
2016 9,404 4,804 2,755 328 23917 50.8 90,437 53,053 18,420 2,082 283,592 384 121,016 60,267
2017 8,794 5,072 2,636 332 72,030 53,104 15422 1,630 98,883 60,138
Sum 172,285 96,091 9,574 1,103 1,996,889 954,959 57,444 6,290 2,236,196 1,058,443
Mean 11,486 6,406 1915 221 22392 622 133,126 63,664 11,489 1,258 328384 49.3 149,080 70,563
W AR 6330 ha o] ARAYBE 20174 A BE AL ol Aol ol Szt Alelxe] &
61.3%= Alt= et ol Bt AHBIE S7HFY 2.6% ol A&H A g 2aeke As Stk AolEt
& 89S A 20309717 33.6% 7} AR A % ok wEh oleie ARAYE AV B B9 ¢
3 5 AYE 949%S 7|3 4 Qs 5A0]T} (Table 6) efufeto] 2Tk §2)E AlojA] FMRLe] AAJE 4= Qlcks 7
Zo] Qt}
4, olgA AFEAAE TeE AP Kol WAISH: ol
e B7F AR, AR AR T Aol A ] Wil
B o AxE 1Esle] nEYA 23} oIzt 2 FAEC (Kim et al, 2010). Ut HukRo s Ak A
o] it AHAFELS 31.2%=E APstgon, F= ARE 2 gl AbgAke] 2] Sl ofu] Ak Aljje] R R
HIRro 2 3F A7) et AFHE G ES 43.1%= 2Rl oA SHACE A Alfdo] o] Rofitke My =i 7
o, 20174 71 AFEFES 61.3%= AP Itk & FAR A 7 gAIE 2 ’\}aﬁﬂ 3 Zpo|= Qe 4
AT 7120 ThEske A EAR AYTY % 2Y A 98 Aol Rtk Ae 35 s15ustel B A4}
% & A i oefet EeARE SRR EAEIRaAL = 5 ch ] Aol s ool & Aot (Kim et al.,
U ool A Zaz| o HESI tHFFES A 2015; Kim et al., 2017).
FAE= oozt Aok & 7t w2 2yt A EZE A TRl dieh 33 9 AR RS SEE A
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Table 5. Average forest management rate considering regional distributions without considering yearly changes

afforestation

Forest management

Category Total Area (ha)
Private forest National forest Private forest National forest

Seoul 212 1,073 5 1,290
Busan 233 6,106 0 6,339
Daegu 12 1,115 1,127
Incheon 510 11,152 11,662
Gwangju 54 1,227 1,281
Daejeon 198 2,832 286 3,316
Ulsan 436 16 7,384 384 8,219
Sejong 210 35 1,232 227 1,704
Gyeonggi 8,489 535 53,073 2,851 64,949
Gangwon 25,876 3,937 209,745 22,363 261,921
Chungbuk 15,977 667 103,689 2,977 123,309
Chungnam 19,662 288 128,420 1,623 149,992
Jeonbuk 22,784 451 89,663 2,397 115,294
Jeonnam 28,695 325 297,670 1,551 328,241
Gyeongbuk 16,837 1,041 301,369 11,887 331,134
Gyeongnam 12,635 343 198,916 1,261 213,155
Jeju 660 0 9,647 8 10,315
Sum 153,478 7,637 1,424,315 47,819 1,633,248

Calculation of 2nd Kyoto protocol periods

Year Total forest area (ha) National and private forest management area (ha) Net rate of management area (%)
2013 6,339,368 1,659,045 26
2014 6,342,194 1,830,601 29
2015 6,334,615 2,016,297 32
2016 6,326,285 2,137,312 34
2017 6,318,007 2,236,196 35
Mean 6,332,094 1,975,890 312

including restricted and protected forest

it £ Aol NHES Ea) o] g Hrs
AAFAOL, AQlA|e] et mAolt 9 st A
4 el S U8 4 S yeelck el 334

o oA tigt ARIE AL
oA Abd g fAE 91%
APgstal aeARl HIALS 4

ot (Ryu et al., 2016). AH74 354}

5 g A
xl gpot et 5
A3 AYH GRS

ol ghe ofeigol
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area recodes in 2017; 1,514,135 ha

Zre] 2|21 el oick. Feket
Au 7o AYPRst FeEs X9, Ao 27
WA BUX|, AYe] B8 /1%, a4 B F AR Yo
A ol BAISE 35 AHselok & olch. 53, A&
AYAHALE, AU, AT ALY
SO AB7 AHE 2 A2YOom Ausolok Tk
oleigh Hbto] JHHEIchY IPCC7} 725t ol 247
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Table 6. Estimated forest management rate reflecting average value for missing management recodes
Aii;(;;es(tiz)on Fores:ir :;ar(lﬁi)ement Sum (ha) Accumulated Man:rgee;nent Rae
Year forest including Rate var.
Private National Private National Private National um management restricted (%) (%)
forest  forest forest  forest forest  forest area (ha) forest (ha)
2003 1,273 1,915 13,188 54,714 11,489 66,203 65,987 13,404 79,391 79,391 1,593,526  25.2
2004 1,211 1,915 13,126 65,050 11,489 76,539 76,261 13,404 89,665 169,056 1,683,191 26.6 14
2005 10,751 1,915 12,666 133,969 11,4890 145,458 144,720 13,404 158,124 327,180 1,841,315  29.1 2.5
2006 11,659 1,915 13,574 112,605 11,489 124,094 124264 13,404 137,668 464,848 1,978,983  31.3 2.2
2007 11,133 1,915 13,048 126,204 11,489 137,693 137,337 13,404 150,741 615,589 2,129,724 33.6 24
2008 11,168 1,915 13,083 155,372 11,489 166,861 166,540 13,404 179,944 795,533 2,309,668  36.5 2.8
2009 11,421 1,915 13,336 187,520 11,489 199,009 198,941 13,404 212,345 1,007,878 2,522,013 39.8 34
2010 10,905 1,915 12,820 166,742 11,489 178,231 177,647 13,404 191,051 1,198,929 2,713,064  42.8 3.0
2011 11,273 1,915 13,188 158,876 11,489 170,365 170,149 13,404 183,553 1,382,482 2,896,617 457 2.9
2012 11,610 1,915 13,525 197,846 11,489 209,335 209,456 13,404 222,860 1,605,342 3,119,477 493 35
2013 14,312 331 14,643 171,224 1,874 173,098 185,536 2,205 187,741 1,793,083 3,307,218  52.2 3.0
2014 12,464 410 12,874 155,336 3,345 158,681 167,800 3,755 171,555 1,964,638 3,478,773  54.9 2.7
2015 14,907 3,442 18,349 148,964 18,383 167,347 163,871 21,825 185,696 2,150,334 3,664,469 579 2.9
2016 9,404 2,755 12,159 90,437 18,420 108,857 99,841 21,175 121,016 2,271,350 3,785,485  59.8 1.9
2017 8,794 2,636 11,430 72,030 15,422 87,452 80,824 18,058 98,882 2,370,232 3,884,367 613 1.6
Sum 172,285 9,574 181,859 1,996,889 57,444 2,054,333 2,169,174 201,058 2,370,232
Mean 11,486 1,915 13,401 133,126 11,489 144,615 144,612 13,404 158,015 1,213,058 2,727,193  43.1 2.6
2 QlWlE] Aol Aehy, dud, A, nlarksA, § 5 €&
WA Ol BEAR T2 9o ARAY A= HHo] 7}
g otk wEkM =7F 2AVRs AP - HAl - F5 A7 FAA s 2A7EE AFoll tiet J#E 202 A
(MRV) AA| g, Alsxt EﬂOlEi Hjo| A5 287t A “gstaL o] 5 ofdfsliof it whebA b o] 27 W ARy}
£ 74 5ol olold 4= 9IS ZoITh (Moon et al, 2017). 4K F§ Sk A1 ve] The] AIS0] LA Foek
T3, AR 247 QNlED] AME 913t S AtR Y HiEEol mlAl= ks otk AAIsH| Aekeiur e 28
AlEE] S50l o578t HAY thfRt Hax] o] gt FE Al Zrx2Ea oy A9 EARS] 52 dAY <l
7b SEEoh, SHuRt H7IRIMIEL|EA1A (National HEe] 51 A|AEma} ol e} 885 AukA] 7= E3o]| o
Inventory Report, NIR), ZW\7JA1E 114 (Biennial Update 3 AA o= I I3RS = 22 it} 7R LU= A
Report, BUR), 3-&1314]%F4] (Common Reporting Format, BEEES tdsA dRe, deo] B k=8 T
CRF) 59| 22 gdo] 7Itidrt (Lee et al, 2018). 53], 7} oAtk ey Al 7|HE EA0] o] Fofx| 2] fto} A
& AFE & Tier 3 9] A=) St A5 7Hse 24 HADE M Soll B2 IS 2L I3iek MlER] =
7h2 QllER] F20] o]Fold o]tk 5} 2glolA B Aol AN AE7E Az WE B
SOl == Hat 31.2-43.1% 52 AR S ES FF
-ofuhet R argstet i 734l Bof weka A W
a4 glek. oleid ARelA AHRY YA W Bk et
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