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Abstract

This study examines the uncertainty of forest type ratios resulting from that the scale of forest type map changes.
This scale change also indicates the change in the resolution of the product. The Soyang River Dam basin and
Chungju Dam basin are selected as the study areas. The study period is from 1980 to 2020, and the forest type
data available during this period are used. Among the forest type maps used in this study, the one after 2019
was produced at a scale of 1:5,000, and those before 2019 were produced at a scale of 1:25,000. The results
of this study are summarized as follows. First, the forest type ratio in the map in 2019 is significantly different
from that in maps before 2019. More than 10% difference is also observed between the forest type ratio in the
map of 2019 and that just before. Second, it is confirmed that this change is mainly due to the scale change of
the forest type map. The uncertainties of the forest type ratios (i.e., the range of error expressed by the error bar)
of the past forest type maps, are found to encompass the forest type ratio of the 2019forest type map. Third, the
uncertainty of the forest type ratio of the 2019 map, in the case of transforming the scale of the 2019 map into
that of past maps, is also found to encompass most of the past ratios. However, the ratio of needle leaf forest
in Chungju Dam exceeds this range to confirm that its overestimation. Lastly, this study evaluates the change in
the forest type ratio over the last 40 years by considering the uncertainties due to scale change in both directions
and by assuming that the most recent high-resolution forest type map would be more accurate. As a result, this
study cannot find any significant change in the forest type ratio in the two basins. It is concluded that the forest
type ratio of the most recent 2019 forest type map is most appropriate to be used as a representative value.
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Fig. 1. Flow chart of forest map classification

Fig. 2. Example of forest type classification difference due to resolution change
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Table 1. Change of needleleaf/broadleaf forest when resolution increases by 25 times

Needleleaf forest Broadleaf forest Needleleaf forest Broadleaf forest ratio | Mixed forest ratio Conditi
ratio (Before, %) | ratio (Before, %) ratio (After, %) (After, %) (After, %) et
75 25 0 Group mixture
75 25 100 0 0 Single tree mixture
Maximize mixed
66.7 0 333 forest
100 0 100 0 0
Maximum range 66.7 — 100 0-25 0 - 333
Possible range 75 - 100 0-25 0-25
Table 2. Change of mixed forest when resolution increases by 25 times
Needleleaf forest Broadleaf forest Needleleaf forest Broadleaf forest ratio | Mixed forest ratio Condition
ratio (Before, %) ratio (Before, %) ratio (After, %) (After, %) (After, %)
9% 4 0 Maximize needleaf
forest
Maximize broadleaf
75 25 66.7 333 0 forest
0 0 100 Group mixture
75 25 0 Single tree mixture
4 9% 0 Maximize broadleaf
forest
Maximize needleaf
25 75 333 66.7 0 forest
0 0 100 Group mixture
25 75 0 Single tree mixture
Maximum range 0 - 96 0 - 96 0 - 100
Possible range 25 =175 25 =75 0 - 100

Table 3. Range of changes in needleleaf forests, broadleaf forests and mixed forests when resolution is increased by 25 times

Needleleaf forest

Broadleaf forest

Mixed forest

Needleleaf forest (A) 075 ~ 1 0~ 025 0~ 025
Broadleaf forest 0 ~ 0.25 075 ~ 1 0 ~ 025
(B
Mixed forest 0.25 ~ 0.75 0.25 ~ 0.75 0~1
©
(0.75A+0.25C) ~
Change range (A+0.25B+0.75C) (0.75B+0.25C) ~ (0.25A+B+0.75C) 0 ~ (0.25A+0.25B+C)

Table 4. Range of changes in needleleaf forests, broadleaf forests and mixed forests when resolution is reduced by a factor of 25

Needleleaf forest Broadleaf forest Mixed forest
Before A B C
Single tree mixture A-B B-A (C+A) ~ (C+B)
After Group mixture A B C
Range (A-B) ~ A (B-A) ~ B C ~ Max{(C+A), (C+B)}

=
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Table 5. Changes in forest type ratio shown in the forest type map for each period

Basin Soyang river dam basin Chungju dam basin

Forest type | Needleleaf forest | Broadleaf forest Mixed forest Needleleaf forest | Broadleaf forest Mixed forest
1980 29.3% 40.2% 26.4% 46.20% 24.20% 20.80%
2000 21.8% 38.9% 37.9% 41.40% 29.20% 26.50%
2008 24.4% 35.8% 38.5% 42.710% 28.60% 25.70%
2019 26.6% 61.5% 10.5% 35.90% 51.30% 10.30%
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Table 6. Target area and research period of previous research

Researcher Target area Research period
Jang and Kwon (2007) jselzl(ﬁl;r;r;l_—io é:vvsgg}?a;gg{rls,i,%:;injs—sgun, Gangjin—gun, Jangheung—gun, Boseong—gun, 1989 — 2003
Kim and Jang (2012) gzizjgi;}ieg;gnam—do (Seocheon—gun, Boryeong-si, Hongseong—gun, Seosan—si, Taean—gun, 1981 — 2009
o 15 g | ey e g, s o st s Yot wn | g
NIFOS (2020) Total area of South Korea 1974 - 2020
BT A Aol weld, Uepteh e ARISe) HEe AR R 42 v
OVIT T ATol ATe EAom B vl Auel  isdn Eade] wige Il Aolt et 5 1]
2 e gy Aede] e O At et Ae QMo B4R nge B3 Tasle] nge o
of7 HH et Ad ke vk S5 fFeolu A% Ao g woEo] oF tiFEgle=w Agsrlof £A7t a2
ool 2ig {82 4 ke 22 Aot 1eu 354 I 4= Atk AyvpE o= 20199 At A A=
o AFel SEHEs A9 dFARet: e 54e AEE A st 4 Bl FAIRAS ks A2
HRIth= Zlofls kel o] Hasht 2 dtolld= o] it E7Fst ZAo® UERdT
VA FEoA fried Aaet Akt ol F5s61eith =, thel®, 201999 JUEE W7ol S o= Heleitty
o] Oq?“’ﬂ/ﬂ g H Aol AMgE Zo] pAd g E=de s, 7Hdste] 288 Skt A drleS AR A
éﬂrﬂ TR DSES] Aot FAH U= A2 FTHO HEd Hgol APHRNE o Hlojus Zo=
0134?1 SRt dolet. whd O] MJT=E 7L HARE HHE LRt ey Eade] vlee diAlz eape] gt
ol-gstArtd theg 2t FEH e Aol AAsks Aoz SRIE o] At S5de] ¥ Aded
Hlgo] yigr o] itk Zke Sfnfeitt. Edagolu a3
504 2 Hl&2 29FE froolde 2919 BAC, SFHolA=
QAp910] FZF AToll YAISHAL Qlof 7 7 IF Aot Q2=
2 AT G FolR SH o ® AlAE AL, T 11 gl 4 Uk
FHo] Moy, AvpHor sPFert Hto =M TAsh= opzjefo 2 ol2dt 4 Hl&o EEHAdS dlesto] 1A
AE AESESIT A=) ATt 7R Qs =S, 400 WZH = Freol o] 4 wlge] HSkE Hrlskgitt. wHA

ToFES] AR £Ho] ADE AW FH) ADE Qo] YA Hlgo] UERt WSt A% 9 Zxo] Wsle I
THEo] Agohs 7 9o] BEIAS Hsielgl), oleidt BAS  2eA(oAMe) 52 s msar). oked P 2129l
Eriz 1980t o] 4001 Azte] 293d 9 F5H 9 20199 O] A Hleol] 7P Agtell 7Pt 71gskint.

A S WS B ANE vl QA MR A Ae 45 Folxl mAe] YRk s FR2 AYsnE,
A 2% A offl BAVL IR 4 A 1R wetsl A B8 ajEe] At ARl Aok 4%l diet AbIe
ugitk. 2 o) 2o Fike aokRw ot 2ok ARE Feehs AL AW AHolth.  AqelH g

S0, 19804 oI 783 WG obgslo] B W AYY  AmuTH HE RS ARE ALY OE ANE £EY

W fodo] A4 g WSE ARSI o] BH 20199 oAk glom, thE A2 W 4 & ik gk B aTel
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AL T aoold SA Gl vebdth 25 A9 el QU ulge] Seigt sl giche ARS v 5]
S50 ol 271, AT GoloAL AR s o*aiq M} vlee] AR 20199 WEe| 2418 T|F0 R
At Bolch £AYS A9, T 49 BE ZME Byt welele 20l A1 gEEel Ao weksc olzle Arke
= 20199 JFEE TElohs 3, 9] HFE s J}ﬂ SHE A 9 Q= 2o tis] 4305t QAHSo] W3}
FUE 10% o1l BT WPt e o BIE.  Agvhs o ol tiRRel dvel Adsdel A,
olefet ke Qo] £ Wsl] ol S Aolo] AFoR  Baswe] 27 W EaYe] o 271 52 Bt o gict,
o T o5 A7t SN HRE B Aolsle st
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