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Spatial conservation priorities using species occurrence data and 
species distribution model against climate change
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 Depending on the conservation target (input data), different conservation priority

areas can be derived.

 It is necessary to understand the characteristics of the input data. Furthermore,

agreement is required on the representativeness of species location information

(location of species occurrence point, suitable habitat area).

 Consideration is needed on appropriate spatial planning units to establish systematic

conservation plans to effectively respond to climate change.

 The goal by GBF (Kunming-Montreal Global Biodiversity Framework) must be achieved

by designating at least 30% of all land, inland water, and marine areas as protected

areas by 2030. As of 2024, 17.45% of South Korea's land and inland water areas and

1.81% of marine areas are managed as protected areas for biodiversity conservation, so

additional designation is necessary in the future.

 When exploring conservation priorities for the selection of additional protected areas, the

type of species occurrence information can have a significant impact on the results.

Studies considering the impact of climate change on species mainly used species

distribution models (SDMs). For the current distribution, occurrence point data is used.

 Therefore, we try to find out how different conservation priority areas derive when the

types of input data are different and how to use these two data together.
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Methods 

Discussions
 The correlation between conservation priorities using different data was found to be low. This

means that different regions can be considered important depending on the type of input data.

 Different types of input data may result in differences in the target amount to be conserved.

Therefore, it is expected that conservation target correction work may be necessary to similarly

match the number of planning units required for conservation.

 In order to effectively protect species in response to climate change, it is necessary to select

conservation priorities using various input data. Results of SDMs using climate change scenarios

can be changed in various forms to identify the impact of input data type.

 Terrestrial areas in South Korea. The total

5,572 of grids were made in the study site.

 The grids are same with the species survey

unit for the 3rd and 4th National Nature

Ecosystem Survey.

Results

 MARXAN

 Checking the scatter plot, it is difficult to identify a correlation between the two priorities.

 It was confirmed that there was a significant difference in the number of planning units requiring conservation

between the two results. The results using the occurrence points among a total of 5,572 planned units

showed that the conservation goal was achieved when an average of 1,641 planned units were conserved,

and the results using the SDMs showed that the conservation goal was achieved when an average of 2,591

planned units are conserved.

< Study site >

** This presentation is based on the part of “the Survey to improve measures for Wildlife Protection Areas(야생생물보호구역개선방안마련을위한실태조사, NIE-수탁연구-2023-104))” supported by the Ministry of Environment in 2023-2024.

 Comparison the priorities by different input Data

• MARXAN is the most representative software for selecting conservation priorities

for systematic conservation planning and is used by many researchers around

the world. It is based on an algorithm that finds the optimal spatial conservation

priority using Simulated Annealing among machine learning methods.

• MARXAN’s ultimate goal is to achieve maximum conservation goals with

minimum effort or cost. To achieve this, the objective function is consists of the

cost that can be charged to each planning unit (Cost), the boundary distance

between each planning unit (Boundary), and the penalty imposed when

conserving the species is failed (Species Penalty Factor, SPF).

 Conservation priority areas using different input data appeared quite different.

It is expected that the location of the occurrence points of endangered species

would have an influence on the change in conservation priority areas.

 Comparing the clustering of planning units with high conservation priority

shown in the two results, it can be seen that the results using the species

distribution model show a higher clustering.
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 For point data, the target biological taxa were selected as

birds, mammals, amphibians, and reptiles. target species

included in the 3rd and 4th National Natural Environment

Survey and National Park Natural Resources Survey are

350 species of birds, 56 species of mammals, and 33

species of amphibian reptiles, for a total of 439 species.

 For polygon data, the habitat suitability area including

common species was applied to the potential habitat area

derived using SDMs from Choe et al. (2020). The target

species were 132 species of birds, 34 species of mammals,

and 31 species of amphibian reptiles, for a total of 197

species. Some specie were exclude because of the small

number of occurrence points (under 8).

국립공원관리공단
자원조사

4차 전국자연환경조사

3차 전국자연환경조사

조류 포유류 양서파충류

담비 수달 하늘다람쥐 삵

서식적합지역

적합X

<Point>

Species 

Occurrence 

Points

<Polygon>

Habitat 

Suitability 

Areas 

from SDMs

Birds Mammals Herptiles

European Otter 
(Lutra lutra)

Study sites

Materials

Study sites

Yellow-throated Marten
(Martes flavigula)

Leopard Cat
(Prionailurus bengalensis)

Suitable areas
Not suitable

Objective Function = 
Minimize (σ𝑃𝑈𝑠 𝐶𝑜𝑠𝑡 + 𝐵𝐿𝑀σ𝑃𝑈𝑠𝐵𝑜𝑢𝑛𝑑𝑎𝑟𝑦 + σ𝐶𝑜𝑛 𝑉𝑎𝑙𝑢𝑒 𝑆𝑃𝐹 × 𝑃𝑒𝑛𝑎𝑙𝑡𝑦)

 Research Flow

 When only the top 10% were overlapped, the results using two different types of data were different.

 Even though the method of overlapping the two conservation priorities was different, it was confirmed that

the Gyeongbuk region (Black circle) had the same high priority. When exploring additional protected areas,

it is necessary to check these areas in detail.

 Finding Priorities using Two Data Together

Species Occurrence Data 
(Point)

Habitat Suitability Areas
(Polygon)

MARXAN Setting 
(Cost = 1, BLM = 0, Target = 70%, 50%, 30% by endangered species group)

Comparison the Priorities by Different Input Data
(Correlation analysis)

Finding Priorities using Two Data Together
(All together, High 10%)
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< Priorities using different input data (Left : Point, Light : Polygon) >

Species occurrence points Habitat suitability areas

 Priorities by different input data (Point & Polygon)
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< Scatter plot with the two priorities > < The number of selected PUs in the priorities >


