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Abstract

Ecological restoration is an ecological technology that diagnoses problematic ecological spaces and restores the
damaged ecosystem to a healthy appearance similar to its original appearance based on reference information
obtained by analyzing intact nature. To achieve successful restoration, the project must be carried out in
respect of a series of procedures. However, in Korea, restoration projects are usually actively promoted
regardless of diagnostic evaluation, which wastes cost and energy, and the effect is not significant. As the
reference information is not utilized, ecological restoration to return the damaged nature makes features
different greatly from the appearance of nature, causing another damage. As the restoration effect is not
evaluated, it is impossible to determine whether it is successful or not, and as a result, even if the project
continues, there is no development and no effect. However, advanced societies have not only made academic
progress by respecting these procedures but also have great economic effects along with the improvement of
environmental conditions as ecological restoration has become an industry. Therefore, the international
society recognizes ecological restoration as an important means of solving environmental problems at the
global level, including climate change, and international organizations are actively promoting projects to treat
the injured planet. However, most of the restoration projects promoted in Korea were evaluated below the level
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as a result of the evaluation of the effect. Nevertheless, those who have led low—quality projects are blocking
plans to establish ecological restoration as a new industry that can contribute significantly to improving these
levels, and thus the problem is expected to worsen. To solve this problem, it is necessary to filter out defective
businesses by introducing a strict and correct project evaluation system by dividing it into before and after.
Furthermore, it is necessary to establish ecological restoration as an industry and leave the process in the
principles of the market.

Key words : adaptive management, diagnostic assessment, ecological restoration industry, monitoring, reference
information, restoration effect
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Photo 1. A signboard for guiding the project for conserving a peat
wetland as a habitat of salamanders, which was
implemented as a project to return cooperation funds for
ecosystem conservation. If place @ is a salamander habitat,
the buffer zone should be in the form of surrounding the
brook rather than dividing it as indicated on this map.

Photo 2. A signboard for guiding the mountain wetland conservation
project practiced at the same place as photo 1 as a project
to return cooperation funds for ecosystem conservation.
Seven errors are being found on this small signboard. The
parts marked in red correspond to such errors. Dryopteris
crassirhizome, Styrax obassia, and Alnus sibirica correspond
to cases identified incorrectly Marteuccia atruthiopteris, S.
Japonica, and A. japonica. The board explained that forest
swamp is usually composed of shrubs and undergrowth, but
forest swamp includes tall trees, mosses, and lichens. In
addition, it explains that this is an early stage of hydrosere
but this is a late stage of the hydrosere.
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Fig. 1. Zoning of biosphere reserves.

= Core area: a strictly protected zone that contributes to the
conservation of landscapes, ecosystems, species and genetic
variation

= Buffer zone: an area surrounds or adjoins the core area(s), and
is used for activities compatible with sound ecological practices
that can reinforce scientific research, monitoring, training and
education.

w Transition area: an area where communities foster socio
—culturally and ecologically sustainable economic and human
activities

* Source: https://kerrybiosphere.ie/biosphere-reserve
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5-country Biosphere Reserve Mura-Drava-Danube (TBR MDD)
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Fig. 2. Zoning of conservation areas applied to rivers. A river is
originally a complex ecosystem, or landscape, that
combines a stream ecosystem and a riparian ecosystem.
In this river's ecological system, the riparian ecosystem
plays a role in protecting the stream ecosystem. In order
to protect the linear ecological space of the river, it is basic
and common sense that buffer zones are set to surround
the river along the line rather than to divide the section
across the line.
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dlo] ZxALe T 240] A7 BE Aoz WA=

(Fig. 3).

Photo 3. Restoration projects conducted to ecologically connect the Baekdudaegan section cut off by the road. Although it is a forest
restoration project carried out to connect the disconnected forests of Baekdudaegan, it is an afforestation of monoculture
level rather than restoring the forest with a hierarchical structure. Moreover, plants introduced for restoration do not match
the ecological conditions of the restored sites and thus, concept of ecological restoration is little reflected.
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ol2g AiE
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7o yehtA e AL I Aol AEAS ZE
o] FolZ APy Bk ohE Eoke] AR/ 1 AFY
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e HEToR Aolsto] HofA
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Hut oy 3|ESt= o] thE ZlolA] 3l&o]

3 xa=L

v oI
APe)= AR = tr22] 9t} (van Andel and Aronson,
2012: o], 2015). et FUjod AHEE HAXIo]
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ol EAIZE gickal ittt e Ede] HEE v2A

A BAE AHshd 15
[e]

=

QUekA] Rt Aelel A Ale FAskT ddeks FA%
e,
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(Lee et al., 2020). =P E= 79| E-8HA ot 9
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Fig. 4. Design maps (above) prepared based on field survey data for the reference sites and forests (left) and ponds (right) restored

based on them.

@Al 2Aote] Fo +Pd HdnazA
1S AASHATH (Fig. 4). B4, 3 7|7+ Hegt
Mg "ol vlud 4% (AR TE

DMZE Rsto] Hx]o|A 32l o]2+& A2
EHsoto] Ago] o B BRES AASHH Yot E=
o M-S AF3lote] AEA AZ244E 255l (Photo
4). AR, AL =5 AL Ao A FA2 HEH=
28 E4 (passive restoration)& AASIATE WA, 7|&
9] FUE A5 AFAS ket AALR e, 58 9
Z A, Adl, A 58 EYste BUAYE sto] dd7]

92 993t 93971% 2308 AYE 21 5 49
sfo] AgEriepy Fol Zlofeldrt (Fig. 4). TAA, A7
5& sl 918 T FHlE FEAE Huel

o AdAEe Esto] oHE, AATF, MFF FHoE
eYshd =7 AA el Mz Eﬂ‘% AAsHAT (Photo 4).

oS, AP BE 29 AoIZ A vAE 9P
2 Axsel] gol AEGe, AANYY 2 AP A%

71ed HFE, gL, AE 5o AT es A5
EQJste] 247~ A& (carbon offset)o] 100% 7H7H-e
FEa A stid (A 5, 20145 ©], 2023a).

Photo 4. Left photo shows sites restored in the National Institute of Ecology. It shows the sites where models of forest vegetation and
wetland restoration and sites of passive restoration and DMZ landscape restoration are located, and the roads and power lines
are moved underground (left). Right photo shows research space at the National Institute of Ecology. The parts marked with
ellipses represent the ecological landscaping project sites created by applying the concept of restoration ecology (right).
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zZo] AR Aol whishs Hdoz 253 HR 4, A=
FA7F 220 EEEAde] GaE BrbelEY A o
wotglRel 1 Adte £ olot= WEET (An et al, A7+ Egtsto] AT AT gk W FEL o2
2022, Photo 1 — 3, Fig. 3). = 11 AAo] witsl= 7izkch 717 HA o2 Ha Aszesitl 25 7ho] oSt A
Alo] dE7F R AL S AFSPIEA ofHE U Zrgo] AYAS FASH= Aot A AL <l7to] 1AL
o8 Ads FAeRL gloh. 9 Ao IS Wt gug geEe dr me quA’s ATl A A
A d5=o] sl wad, Ak Bof 548, 37 2B e AD A4S g7}
J8E AeEUgde] A4 AHEDe] HdE o]Fold 712 9= Ao o7 oW Ao HILo]EL AL T
T YE7F X ARRlOlA AgEs AEEAAES BY gt} o2 SW, #E EoF =2 uhgglo} So] iy, g
Ardel B AAEH B2 AN 3 lA A 2 As 7O AYBE H|LF EcFoa M| o o]
o] e 9 A 7HsAT ARle] At His) 21 FAE 25t Asto] AEA A 2ot
AAsich, Aol AZEH A g2t B GE 4Rt A AH| AL zpAdo] Alnslis A dd 2 2t A
A ArQlel Ais gETh S Ayt Adsta 1 A Zlsolth, 152 QI7t Aho] MEjA 750 2EE -7t
= 245 AL T AR AAEA feol EAZ ¢ HHom Doy 2 ol gelolct, 159 tokal ajEle
T AR A TYa AAA anE e vl EF A AstE]o] olt}. wela Zalr|ae Aest HErp 22| F
w2 7HE s Eehy AAA AdHE dA Eoks Ao 374 2412 sjdoty o 2o} Holch T 152 A
o ol2fet oM AeEee JEHom A2 ot 1 A2 ogEl Al7|1 A sH=] QoA Hi} % &
s 27 Wi g Aol A A2 S I3 4o A& AA M & Ao O
EE el Bl A Mawl Ad 2L oy capt Aang garsE 1 ddE FolEd),
2 oJgA HFs FEsh=d 717 AXALE o= A oz oayt oalo A AFYS T 7|7 Sx|ehH
HoEES B9, AR, e Y ARG Y BE D eoe o 2 due sewe Aol ek AAn Az
2l AlFstal e mtyjste HiAl AR e IAA Afolo] TABHE “FHe wo] mejop 9= o] Trpi
Qltky Wrbskal 9tk BenDor 5 (2015a,b)-2 Ae] E-Lo] 2cro] AZE srolsit) oA zFAo] that Sao] HEL
ool A 220,00070) 2AFElE AEste 2509 €2 TR HlTolok 8t A|Molch AEA AHAS Wrlell dhHo
ol atddol d log griohal ol A5E A BY0l o o xq gAY J5e AZCIADFATL AZE A1s
126,000 S-S A4 Bohs 9590 I3 sl AL g wimsie Aolu) g BW, 43Yst XM 25 )
dol | o, e Addel 2H e oW SH AN I g0 Hxel e xRS J15H G0l AT A
25 FEote 1509 29 o] Ajje= J)sste] & 7 v A9} H|wst 4= 9tk
A Ak 74A7E 25091 Gelo] ol o Wrketa stk A|zko] Aol what )94k Q17 B52) A=o] ol
ok ARRES dARE WEA 2 el B Felx g qn agst A% Foketm 147 ol Adel met
A71MeR dEE Fe AW dEdNem Ha A4 ear na oo Fuel Ayl o Ag TS stekn 9
(BenDor et al., 2015a,b; de Carbon, 2022). t}, A&7Mse1A] O MEAEAT} 4] o] e A <]
nj=o] SEER 9 F ARe AuEde sl W AMZE Lga o7k ApAle] BES st gk A A9}
Sfof & qtle=m FFsta ofF oA g2 Tlo] o ol7F AT Afolo] AT olEAo] AL ZrletthH IS0
oA A AREAE AHAZE ABHA QRS 1SS S gaipge slE wBe Fol SA0] Bl solof gk,
gt S0z o]fofAs HE &Folil, HUitge o shAotRL ol7kZo] Wi Ao},
2|3t 2o 7]ojste FAGEY oI5 stk BE AT A E Azbslr] <at Lae shho] & Walof 9=
= ZRith Aol #ele FRfist] Z2AE A=, A Z10] ofugl ©al7} 1 ote] 9ltk= He da] ofaly 9]
AYold, ALY, HE YA, dd, 273 58 TS o} 84 ubalo} AECIORAS] AAL Sa] mEoA gk
ool X ZAME ZAito]| m=2H AYefEL-e ExpE]E 1009t o =t} ofo] A&rtsslA] e AWTo] ZAojALE B
g T 33719 42 E AlEstal ok 59 FAE A 7 wpy)o} AJETrepy A4l mel Arn o A A
ol 3 A B a8 BAS fehl 59 AR geim qssbsd AdAE oW BAS WA A s
HolE 2], ole = ZRARA A9 me S A Ay sjef o)RolW 4 gk Fe B Sesh] 9
& ARgshs | ijldel Hal 3l BenDor et al. 5 ogt ghmg Hsjor & Aol 2] g7 gt
2015a,b; de Carbon, 2022). ©]2|3t Ait= AHEALIY oa] 2o 2 ot AHEYo] FFL AW 7)ol F
o] SEuetolA & BAZ B4 AW AEO dFS A 72 Hl2 Fe 2 9tk A ELIe vrekn x| )
Astede 71oe & e BT 57471 "ot S T FET Qe o] AR Hoke w2 ZZ ohysth
o] shtel Aoz eastofop & AlFolTt

tAgte] el & ot
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