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Abstract: This research developed an approach to identify ecologically important areas at local
scales and explained how the results of this approach could contribute to extend the protected areas
in the Republic of Korea (ROK). While most developed countries have considered various biotic and
abiotic factors, ecological processes, migration routes, habitat connectivity, ecosystem services, and

etc. to determine the protected areas, ROK has considered a few factors focusing on biodiversity,
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landscape, and the habitats of endangered organisms. However, for sustainable management of our

nature, we need comprehensive understanding of various ecosystem factors and interactions among

them at local scales in designating protected areas. For this, we developed a conceptual model based

on the ecological engineering approach and then explained how the results of this approach could

contribute to extend the protected areas. In particular, we considered future land-use and climate

change in determining the priority areas for novel protected areas. Our research suggested

an effective methodology 1) to include various ecosystem factors and 2) to consider future

environmental changes as well as current environmental conditions in finding the ecologically

important areas and prioritizing these areas. However, our approach has limitations on the real-

world applications due to the lack of fundamental information and data on our ecosystems. To

improve the effectiveness of our approach in the real-world applications, we need various long-

term ecological research results, environmental and ecological monitoring data, and both current

and future spatial environmental data.

Keywords : Protected area, Ecological engineering, Environmental change, Conceptual model, Local-

scale
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Table 1. Feasibility assessment items for designating protected areas

Item

Ecological landscape
protection area

Wetland
protected area

Wild life

Critical island
protected area

Originality

X

Naturality Topography & Landscape

Vegetation

Biodiversity

Endangered species

Biodiversity Rare species

Endemic species resource

X| X|O] X| X| X

Animal habitat

X

Representative

Diversity

Rareness

Ecosystem —
Resilience

Disturbance

©|0|0|0|0]0|0O| x|O|0|0|0|0|O

Academic value

O|O|0|0O| x| x|O| %0000 0|0
O x| X|x|x|x|O|O|0O|O00O|0 0] x

O| X| X| x| x| X

Source: Ministry of Environment (2007)

©: Items that have evidences for designation or highly related with the evidences, O: Items that have no evidence for designation or
need assessments, X : Items that have no relationship with protected areas or don’t need assessments.
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AT Aoy, ABCPA, A, 3 0 o
Eot

(Table 1).

o, 7 %

14 3Ieh(Table 2). o] Aol AAE B7HA]

© A2kt A3A = E

Yo ehg/d 712 AH 7]

TR RE Sudletal s AE A A4S AlAlste Bt g 7H Alof] 285 $THMinistry of Environment
HEA A S AT Al B} e A 2008, 2019).
Table 2. Evaluation indicators and grades for each feasibility assessment ltem
L Assessment rating
Item Assessment indicator - -
High Medium Low
Originality Originality High originality Partial originality | Almost no originality
Topography & Topographic ratin Most areas with Most areas with Most areas with
Naturality Landscape pograp J I-1I rating I rating IV rating
. Vegetation conservation | Most areas with MO.St areas with Most areas with
Vegetation ratin, IV-V ratin; higher than higher than II ratin;
& J I rating & J
Vegetation, Mammalia,
Blrds, Amphibia, Most taxa show A few tat show
Lo Reptile, Freshwater fish, . . . . Most taxa show low
Biodiversity high species high species S
Insect (land), . . species diversity
; diversity diversity
Insect (aquatic),
Marine organism
Endangered animals Many endangered | Endangered specie No endangered
Endangered species and plants with the Y endanger gereasp ne
. species inhabit exist species
rating of I, I
o Habitat Areas required special Areas required Areas required no
Biodiversity protection protection protection
. Spgmﬁc species Mar}y Specific Specific species and No specific species
Rare species presenting floristic region | species and rare S . and rare species
- S . rare species inhabit . .
and rare species species inhabit inhabit
Habitat for endemic
Endemic species . . Critical habitat for species with . .
Endemic species resource . . . No endemic species
resource endemic species | potential value as a
natural resource
Animal habitat Habl.tat for Wl.ld and Critical habitat Important habitat | Occasional habitat
migratory lifes
Representativeness Ecosyst.em High Medium Low
representativeness
L Diversity of community . . No difference with
Diversity and habitat High Medium around areas
N Critical areas Regional Nation-wide
Rareness Distribution distribution distribution distribution
Ecosystem Resilience Res.1hence from fmpossible to Long-term Short-term
disturbance recover
Disturbance Human disturbances Few Poss;llzi;:rlél the Sever disturbances
Academic value
. Endemic species with with the level of Academic value .
Academic value . . . . No academic value
academic value Order, family, with species
genera

Source: Ministry of Environment (2007)
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©

(a) Considering only ecological characteristics in selecting projected areas (conservation goal: 50%)
(b) Considering only ecological characteristics in selecting projected areas (conservation goal: 75%)
(c) Considering ecological characteristics and land price in selecting projected areas (conservation goal: 50%)
(d) Considering ecological characteristics and land price in selecting projected areas (conservation goal: 75%).

Figure 1. Application of Marxan with Zone Model to identify priority conservation areas in selecting protected areas.

Source: Mo et al. 2013
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Figure 2. A conceptual model to apply ecological engineering approach to identify and
prioritize ecologically important areas in designating protected areas.
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