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Development of a Distribution Prediction Model by Evaluating
Environmental Suitability of the Aconitum austrokoreense Koidz. Habitat

Seon-Hee Cho(®'" and Kye-Han Lee’

"University forests of Seoul National University, Gwangyang 57702, Korea
*Department of Forest Resources, Chonnam National University, Gwangju 61186, Korea

2 o ABETTO] AN JoES BIAE BAANSTY WAZ 7] SI8) MexEnt BHS TE3le] 217)9] B3R
S Bk 23 0.6 ool 014 Gl AUCHS 75 gl 14709) AAE 93, ABEH, duuE, 1E, A3,
[SEAS QA B4, 19 BE18, 48 B2, A 718, 19 B 44 8Y B 45T, A8 4aweldl
ok Z0 147 A9 QXS] g ZAlo] sk Mt 1) ABEFRL HTIETL 600 m o]5te] W A2 e uis
A4 ARSI 20 Holx glglow, A AR AL ek depth i wEt W, Ay Az ke
Aefe HEsgon], ol HERA i B ulFo] wokth GFS SYTL 7IFOR W4 B HBo| ¥ ekt
oh A7 Ao ABETIO] MBFH NS 12 Mimol], AYHEAS: Fhe 458 71202 gho] Wolu4E
53 8hgo) Wb 11 71 gho] kob4S B BEo] Robi ) WA HYH LT YARAL 7590 EFE
A2 RN AUFER 24 ABETR EAskEo] S5 9T 19 Hi7| o] 44°C~25°C, 42 H7)
20] BEC~10.0°C, A 7182 9.6°C~110°CY] AL A4 HTIF 8 AN BFT 5 o ABETZL
AR B4l 1670~1,720 mmA| 902 89 H# 4%efo] 350 mm o4 Hi= Aol E5H] AZOR, 390
MmUY B o] RoldSs HEsts AAXRAL ZHHIE /AT G A0 BAHY RE o)
ZH 23t glo] 75% ool WAMAAY WAL 202 ha WeAt AT thAIY] 1.8%<c,

N

Abstract: To examine the relationship between environmental factors influencing the habitat of Aconitum
austrokoreense Koidz., this study employed the MexEnt model to evaluate 21 environmental factors. Fourteen
environmental factors having an AUC of at least 0.6 were found to be the age of stand, growing stock, altitude,
topography, topographic wetness index, solar radiation, soil texture, mean temperature in January, mean temperature
in April, mean annual temperature, mean rainfall in January, mean rainfall in August, and mean annual rainfall. Based
on the response curves of the 14 descriptive factors, Aconitum austrokoreense Koidz. on the Backun Mountain were
deemed more suitable for sites at an altitude of 600 m or lower, and habitats were not significantly affected by the
inclination angle. The preferred conditions were high stand density, sites close to valleys, and distribution in the
northwestern direction. Under the five-age class system, the species were more likely to be observed for lower classes.
The preferred solar radiation in this study was 1.2 MJ/m?. The species were less likely to be observed when the
topographic wetness index fell below the reference value of 4.5, and were more likely observed above 7.5 (reference
of threshold). Soil analysis showed that Aconitum austrokoreense Koidz. was more likely to thrive in sandy loam than
clay. Suitable conditions were a mean January temperature of — 4.4°C to —2.5°C, mean April temperature of 8.8°C—
10.0°C, and mean annual temperature of 9.6°C—11.0°C. Aconitum austrokoreense Koidz. was first observed in sites
with a mean annual rainfall of 1,670- 1,720 mm, and a mean August rainfall of at least 350 mm. Therefore, sites
with increasing rainfall of up to 390 mm were preferred. The area of potential habitats having distributive significance
of 75% or higher was 202 ha, or 1.8% of the area covered in this study.

Key words: Aconitum austrokoreense, Mt. baekwun, Gwangyang-si, Gurye-gun, endangered plants, environment
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Table 1. Monthly weather conditions for the last 15 years (2004~2018).

Gwangyang, South Jeolla Province

Month

Temperature (°C) Precipotation amount (mm) Humidity (%) Base year
1 1.3 16.0 64
2 3.5 52.4 62
3 8.0 80.8 58
4 13.6 128.0 58
5 18.8 152.8 61
6 22.5 162.3 71 2004
7 26.1 316.6 78 2018
8 26.9 289.4 73
9 22.5 159.9 69
10 16.4 73.3 65
11 9.8 26.2 66
12 3.0 25.9 63
Average temperature 14.37 1,483.6 65.67
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Figure 1. Driving process of the MaxEnt model with environment variables.
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Data collection

Data Analysis

A110Y A435 (2021)

Habitat Suitability

Assessment
LT T T Tt TT T T ~w LTTTTTTTTTTTTS, e T e e ~

‘,’ *\ .‘, \\
1 J A. austro- Species information ' | habitat coordinate :
. koreense - Location in Mt. Baekwun : : :
Digital - Forest typ:psalzr?:;;;:l;?:s : : Tond e Assseqagjg habitat :

forestmap - Standvolume, Stand density | | MEIBaSE\‘I(v:;

|

Digital - Slope, Aspect, Elevation

terrain map - TWI, Solar radiation

| Terrain indices
| Soil indices

Predict potential

habitats

I
1
1
Digital - Soil depth, Fertility, Texture :
1
1
I
1

[ .
Yy :
]
' - Landform, Soil moisture i | Climate indices S st |
|/ Digial | & ] v -7
‘\ Temperalure, Precipitation ," ;\ MAXENT modeling ) M‘;"“’e”‘ﬁ‘t’“f
b e nagement o
T - ’ TJ"Tﬂ5|§,'_ZirTg_U’1_e En?ﬂr_on_rnérﬁaT ’ A. austrokoreense

- 10m grid raster map at 1:25,000 scale

conditions of existing habitats

Figure 2. Research process to assess of Aconitum austrokoreense habitats.

elof ofstd 7|5} Fitel whet AlAje] A AA], s}
A7), 298] FEHEPL S ok A Bk Al
BE30] WihfolA 7] SRSkl Ag 7HsRtA|9
izt wk 7)Eol 2 4 S Aotk 7|5 st dis
AEFTE ASsHAY o] &dte |

oL}, dl&sh7] s 715k £of At Al
T 7HA T olugt Ao rE WdEkA] Rehal =
T2 Sk Ate AEAAA], A4 AE, dAL 715l
ojgt dlo]El& 4=3F(Data collection), +4(Data analysis)
o %, wAshe e AN AR it Habge
7H(Habitat suitability assessment)3}3l, FFR|A XA & F
k= o m ZFYsiglon, B vpo] A8 F5
T= AEFEFEY dE AAAR sFickFigure 2).
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==

G 239 4

5
nygo] Aol WHEsH dEHer oo HE W &
AA A o Bt FEA] HoE JHE AS5T 5 Ak
nyo] Ay 42 AlEF3E F8AY 1570 point 5
A AlE HAE HSe LA S8l FARIR 20%E
FEY & F2 FoAoll ol A £4& HAlst
Fom, A W= 004 12 1143} slal wAE S

ANt AZ ol A WHe ROC(Receiver

Operating Characteristic) = A= AUC(Area Under Curve)

H(Prediction power)S 5= &
- TAE XZFo] FYtt AHAA &
Stz g Aol =25 2 2yon, A o9l
o] izt o de] §AEF ROCY A58 =
tH(Choi, 2008). ROC+ Wickens and Holland(1999)2] 4l
IR o]&E 7IHre & skal Ql=t] Eo]%(Specificity)
E XFo 2, I E(Sensitivity) & YEO 2 o= 28 4
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(Jing-Song et al., 2012). A-8-% AAF]1L MinROC dis.=
V[(1Se)2+(1-Sp)2]olul, H7} 713%e] Eli= AUC 242 AUC
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Table 2. Category values for environment-related descriptive variables.
Category Variables Explanation Class
Low 1
Stand density Medium 2
Dense 3
Stand Stand volume m>/ha
Variables Stand age class 10year interval
Coniferous forest, 1
Stand type Deciduous forest,
Mixed forest 3
Elevation Elevation (m)
Aspect southwest (=0) to northeast (=2)
Slope Slope (°)
T hi Ridge 1
it z
Lower slope 3
Valley 4
Solar Potential radiation index
TWI Topographic wetness index
Shallow (<30 cm) 1
Soil depth Medium (30-60 cm) 2
Deep (>60 cm) 3
) Low 1
Vafi(z)altiles Fertility Medium 2
High 3
Clay loam 1
Texture Loam 2
Sandy loam 3
Average Annual Precipitation (mm)
L. Average precipitation in January (mm)
Precipitation N .
Average precipitation in April (mm)
Climate Average precipitation in August (mm)
Variables Annual average temperature (°C)
January average temperature (°C)
Temperature .
April average temperature (°C)
August average temperature (°C)
Table 3. Diagnostic criteria based on UC.
AUC 0.6>AUC>=0.5 0.7>AUC>=0.6 0.8>AUC>=0.7 0.9>AUC>=0.8 AUC>=0.9
Diagnosis Fail Poor Fair Good Excellent
Zdnt u j =k gko] A2 A 4=7} B FCHPark et al., 2016). Oh(2015)
20034, 2009, 20149 HF9]7] op¥YE W= £
1. HOMRX|S] MBEZE 2n gt 24} AT QEETE ARze] 271 24 13744, 2
ABELE G o] AZ st Ay ofehEe] o) 1,7607040]m, 20031 1171RI 79874 7(72.5:85.27),
F2 A Tt 224 Sl E 200 m~600 mof A 200949 137 A 26670 4(205.0+£357.51), 2014 2274 4]
AJSEISNUF, 2012), BE 54 AF2el A3t oF 7 7075713 336.9+51426)2 B aick wheat o A
o A A A A k(Patch) FE) 2 225}, 200704 v B AAA iRt @A A3 Sale 420 mA
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A110Y A435 (2021)

Table 4. AUC value of environment variables analyzed by
MaxEnt modell with Aconitum austrokoreense.

Variables AUC
Stand type 0.435
Stand age class *0.630
Stand volume *0.609
Stand density *0.676
Slope 0.437
Aspect 0.561
Elevation *0.633
Landform *0.773
TWI *0.617
Solar *0.822
Soil depth 0.421
Soil fertility 0.534
Soil texture *0.608
Mean January temperature *0.723
Mean April temperature *0.721
Mean August temperature 0.530
Mean annual temperature *0.679
Mean January precipitation *0.608
Mean April precipitation 0.518
Mean August precipitation *0.644
Mean annual precipitation *0.601
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Figure 3-1. Response curves for the habitat suitability assessment of Aconitum austrokoreense.
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Figure 3-2. Response curves for the habitat suitability assessment of Aconitum austrokoreense.
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the study area in Beakun Mt. study area.
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Table 5. Habitat potential of Aconitum austrokoreense in the study area

An administrative district

Forest management area of

No. Seoul National University Nambu forest Remarks
Si-Gun Mieon Imban Soban

1 Gwangyang-si Bonggang-myeon 3 15,16,17
2 4 1,2,3
3 5 1
4 Ongnyong-myeon 7 22,30,37,38,45
5 8 5
6 9 2,9
7 10 2,4,10,12,14,17
8 11 1,2,3,6,7,8,10,11,13,14,16
9 Jinsang-myeon 13 14,15,16,17,18
10 14 3,4,6,8,9,10
11 15 1,3,7,12,14,24
12 16 2,3,10,14
13 17 15,16
14 18 5,10
15 Daap-myeon 24 5,15
16 25 1,2
17 Gurye-gun Ganjeon-myeon 27 3
18 35 4
19 36 2,3

Total 2 5 19 60
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