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Predicting change of suitable plantation of Schisandra chinensis
with ensemble of climate change scenario
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Abstract : Predicting possible distributed area of Schisandra chinensis which has long term cultivation
period among non-timber forest products is needed to be studied to deal with climate change.
Hence, distribution of Schisandra chinensis in the 2050s and 2070s was predicted under two scenario,
RCP 4.5 and RCP 8.5, with ensemble of 5 climate models used in IPCC AR5. According to estimation
using RCP 4.5, distribution of Schisandra chinensis in 2050s appeared to decrease 43% of current area
and appeared to decrease 57% in 2070s respectively. Moreover, According to estimation using RCP
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8.5, distribution of Schisandra chinensis in 2050s appeared to decrease 55% of current area and

appeared to decrease 85% in 2070s. As a final outcome, Schisandra chinensis was estimated to extinct

in the future except Gangwon-do and Gyeongsangbuk-do when analyzing change between current

distributed area and future distributed area. As a result, those areas were classified as vulnerable

areas to climate change. Therefore, Gangwon-do and Gyeongsangbuk-do were thought to be ideal

for growing Schisandra chinensis. The result from this study can be used to provide basic information

for selecting proper area of Schisandra chinensis considering climate change effect.

Keywords : CMIP5, RCP, SDM, Maxent, Non-timber forest Products
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Table 1. List of environmental variables used for the prediction of suitable habitat

Division Variables Data type Source
Drainage Categorical o
Soil Soil depth Continuous F(Eeosrtezoli"lo(:z:gs?glelrnv?ge()f
Soil characteristics Categorical
Altitude Continuous
Topograh Slone Continuous Digital Elevation Model of National
POgraphy P -~ Geographic Information Institute
Aspect Continuous
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Table 2. List of Climate models used in this study

Model Country

Institute

ACCESS1.0 | Australia

of Meteorology, Australia)

CSIRO (Commonwealth Scientific and Industrial Research Organisation, Australia), and BOM (Bureau

GISS-E2-R USA

NASA Goddard Institute for Space Studies

HadGEM2-CC UK

National Institute of Meteorological Research/Korea Meteorological Administration

MIROCS Japan

Atmosphere and Ocean Research Institute (The University of Tokyo), National Institute for Environmental
Studies, and Japan Agency for Marine-Earth Science and Technology

NorESM1-M | Norway |Norwegian Climate Centre

(IPCC 2013)
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Figure 1. Environmental attributes of Schisandra chinensis in South Korea
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Figure 2. Contribution of environment variables in the estimation of the distribution of suitable habitat by Maxent model
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Figure 3. SDM results of Schisandra chinensis(left) and SDM results applying threshold(right)

Table 3. Comparison of cultivated area and potential area of Schisandra chinensis

AD* ADA**(km’) Cultivated area(km?) Simulated area(km®) Prop.***(%)
GW 16,826 0.54 7,844 46.6
GG 10,173 0.07 499 49
GN 10,538 04 752 7.1
GB 19,029 0.73 1,250 6.6
GJ 501 - 3 0.6
DG 884 - 11 1.2
DJ 539 - 2 0.4
BS 770 - 0

SU 605 - 0

SJ 465 - 0

us 1,061 - 7 0.7
IC 1,048 - 0 0
IN 12,309 0.38 172 1.4
B 8,067 0.19 698 8.7
1 1,849 0.19 3 0.2
CN 8,214 0.47 20 0.2
CB 7,407 0.43 854 11.5
Sum 100,284 1.66 12,117 12.1

* Administrative district acronym: GW; Gangwon-do, GG; Gyeonggi-do, GN; Gyeongsangnam-do, GB; Gyeongsangbuk-do, GJ;
Gwangju, DG; Daegu, DJ; Daejeon, BS; Busan, SU; Seoul, SJ; Sejong, US; Ulsan, ,IC; Incheon, JN; Jeollanam-do, JB; Jeollabuk-do,
JJ; Jeju-do, CN; Chungcheongnam-do, CB; Chungcheongbuk-do

** Administrative District Area
**% proportion of simulated area to Administrative district area
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Table 4. Predicted area of Schisandra chinensis by administrative district(km?)

e TS Current RCP 4.5 RCP 8.5
2050s 2070s 2050s 2070s
GW 16,826 7,844 5,422 4,249 3,922 1,243
GG 10,173 499 122 71 39 9
GN 10,538 752 176 203 301 125
GB 19,029 1,250 527 501 391 167
aGJ 501 3 1 2 3 3
DG 884 11 2 2 4 0
DJ 539 2 2 1 2 1
BS 770 0 1 3 3 2
SU 605 0 0 0 0 0
SJ 465 0 0 0 0 0
us 1,061 7 1 2 2 2
IC 1,048 0 0 0 0 0
IN 12,309 172 31 81 169 54
JB 8,067 698 216 203 275 28
) 1,849 3 10 34 23 10
CN 8214 20 5 3 4 1
CB 7,407 854 411 322 268 95
Sum 100,284 12,117 6,926 5,677 5,407 1,741

* Administrative district acronym: GW; Gangwon-do, GG; Gyeonggi-do, GN; Gyeongsangnam-do, GB; Gyeongsangbuk-do, GJ;
Gwangju, DG; Daegu, DJ; Dagjeon, BS; Busan, SU; Seoul, SJ; Sejong, US; Ulsan, ,IC; Incheon, JN; Jeollanam-do, JB; Jeollabuk-do,
1J; Jeju-do, CN; Chungcheongnam-do, CB; Chungcheongbuk-do

** Administrative District Area

o ARG R o) 5e 7HsAo] E7] WE AL 2] Qo] w2 2050 2] Qu]A} BEE= 55% 7+
2 getE, RCP 8.5 whE 2070 dfoll 20| 4310 5 407Tkm YT Ao &2 VeRton 2070d
A= A2 3120 oFst A} =28 Hoty|2 o= A2 86%7HA] 1Faste] 1,740km* =2
S & Q| aAfel7] W&l AR AFREE RCP HA | Aut ZAY 7HsSE A 0 &2 VRS THTable 4).

4,500 e} ol=at A1417) W sk 20509t

43% Uio}'o:] 26km2;g]E 0] 7—] oz o:” E]O4 5. Eé% oﬂé 4

o1 207O]TjEHO1]‘E Ao At = ghasto] 7|15 mdof we} o 5%
X

gk 2050 et 2070 th €]
5,67Tkm A= 202 Uehth T RCP 8,64 Qu]Ape] & ol wae

FErEE AolshA e

Table 5. Comparison of predicted area between 5 models used in IPCC AR5(km?)

Vodels RCP4.5 RCP8.5
2050s 2070s 2050s 2070s
ACCESSL.0 6,793 2,299 1,250 801
GISS-E2-R 6,175 6,640 9,447 4513
HadGEM2-CC 5,706 5,296 5,763 996
MIROCS 10,087 9,249 7,060 6,628
NorESM1-M 7232 6,764 7,441 1811
Average 6,926 5677 5,407 1,741

Bold: Maximum and minimum predicted area



o1&k - 0l - XI5&

CERHE / 712 A2l YYES St 20(XtQ] MEHHX| Ha 0lF 85

P Xdiﬂ@ 2L ACCESSL.0xdS AM8319S
Zo| =25l o MIROCS Hdof
24 | dIEE o BE Ao A o]
6’1?_ Jo] YepUA]= okttt RCP 4.5¢] whet
50LdEH«1 Qu)2F WAL HadGEM2-CC =
t.i-_‘ow 5,706km’& 713 &7 o| 259l o RCP
8.500 w2 2050t @m|AF HA 2 GISS-E2-RX
ol 7P QA AISE cHTable 5).

v.ag

H o HE IPCC 53 B Aol ARE-H 57}4]
1FEEE YAEI onlate] B2 Vs WAL
&3ttt A+A3} Ln|2k= RCP 4,52 RCP 8.5
AUl 0o BE IA] 7FAsks oRARS ElbfYl
th, RCP 4,50l whe} o &3t Ant 2050 tefl= &
2] 43R =7} 7Has Ao g d|=E o 2070
djolls ARbg = 728 Ao eyttt RCP
8.5A1HE] & E5F 2050 tofl= AR =7t HAg
Aoz vepgon], 20709 ol @A) thul oF 86%
7] asto] 1,740km* A = 0] WA o Ank A4y 7}
=31 7 o & et}

A A et vl EEA]
7153t HorA oS \1%6&
E O] l:l = Xﬂglsl_ ]

2| Wskg 23t

A3} 7w} s

] HOHHL 7}°JE R
Sl o] AU A o2 wE,
2 o AREH 7154 E = down—scaling H

GOMAZE Jakel 7|52 sk BARsHgcha
H7)ol= BEglo] Qi) Z1g|u IPCC 52F B9
AREE TR 7| S U S-S AESte] EEAAS
Zo]azf sl on, mEof uhg Fi ] oS Pt
vl stk dlof 997t 0““4' F2 Aol
regional scale?] 7|2A 7 AFEO R o= A S

A2 Bast dok

2
ol BEAIel A4 YH U BE Y
o2 Qlslo] ATHAE ol YA £

o m_'O{_g
i
4%
=

r sl
of
)
‘T 32
iuj
r
St
_—Nz
_}L
o
0

ofal wuk ofuje} Al AX|0] WEE 6|53
AR A K] RS AT 4

ath, mebd R Q7] Aits 75 1
on)x AR A4 Sol Fast 7| 2ARR 28
4 9lg Ao 7]},

GREE!
By 20154 E Syvfst sHF AT
ol J} AL AU,

References

Byun YH, Park JK, Jung HS. 2002. A
comparison of ensemble method between
models in prediction of season. ]
Meteorological Society. 12(1): 1-3. [Korean
Literature]

Cantor SB, Sun CC, Tortolero-LLuna G, Richard-
Kortum R, Follen M. 1999. A compatison
of C/B ratios from studies using teceiver
operating characteristic curve analysis. |
Clinical Epidemiology. 52: 885-892.

Dormann CF. 2007. Effects of incorporating
spatial autocorrelation into the analysis of
species distribution data. Global Ecology
and Biogeography. 16(2): 129-138.

Elith J, Graham CH, Anderson RP, Dudik M,
Ferrier S, Guisan A, Hijmans R]J,
Huettmann F, Leathwick JR, Lehmann A,
Li J, Lohmann LG, Loiselle BA, Manion
G, Moritz C, Nakamura M, Nakazawa Y,



86 @I EEIt M25E M1E

Overton ] McC, Peterson AT, Phillips SJ,
Richardson KS, Scachetti-Pereira R,
Schapire RE, Soberon J, Williams S, Wisz
MS, Zimmermann NE. 2006. Novel
methods improve prediction of species’
distributions from occurrence data.
Ecography. 29: 129-151.

Gibson I, Barrett B, Burbidge A. 2007. Dealing
with uncertain absences in habitat
modelling: a case study of a rare ground-
dwelling  parrot.
Distributions. 13(6): 704-713.

Hyun BK, Jung SJ, Sonn YK, Park CW, Zhang
YS, Song KC, Kim LH, Choi EY, Hong
SY, Kwon SI, Jang BC. 2010. J Soil
Science and Fertilizer. 43(5): 696-704.
[Korean Literature]

IPCC. 2014. Climate Change 2014: Synthesis
Report. Contribution of Working Groups
I, II and III to the Fifth Assessment

Diversity  and

Report of the Intergovernmental Panel on
Climate Change. Core Writing Team, R.K.
Pachauri and L.A. Meyer. Geneva,
Switzetland.

Kim HJ, Hong JK, Kim SC, Oh SH, Kim JH.
2011. Plant Phenology of Threatened
species for Climate change in Sub-alpine
zone of Korea - Especially on the Summit
Area of Mt. Deogyusan -. ] plant resources.
24(5): 549-556. [Korean Literature]

Kim YD. 2010. New trend of research in
reduction of wuncertainty in effect
assessment of climate change. | Water
Resoutrces Association. 43(9): 32-36.
[Korean Literature]

Korea Meteorological Administration. 2012.
Catchable Forecasting Technology.
[Korean Literature]

Korean Forestry Promotion Institute. 2013a.

Manual of Standard Income Process of
Non-timber Forest Products. [Korean
Literature]

Korean Forestry Promotion Institute. 2013b. Easy
Omija. [Korean Literature]

Korean Forest Service. 2008. Specialized Items
Technical Dissemination Book®). Special
Tree Cultivation. [Korean Literature]

Korean Forest service. 2012. Standard Forest
Products Cultivation Manual for Good
Agricultural Practices(GAP). [Korean
Literature]

Lee SC, Choi SH, Lee WK, Byun JG. 2011. The
Effect of Climate Data Applying
Temperature Lapse Rate on Prediction of
Potential Forest Distribution. | Society for
GeoSpatial Information System. 19(2): 19-
27. [Korean Literature]

Lee SH, Jung HC, Choi JY. 2012. Projecting
Climate Change Impact on the Potential
Distribution of Endemic Plants
(Megaleranthis saniculifolia) in Korea. |
Society of Environmental Restoration
Technology. 15(3): 75-84. [Korean Literature]

Lee SJ, Ahn YH. 2011. Influences of Global
Warming and Succession Possibility
through Vertical Distribution of
Communities in Ecotone. Wolchulsan
National Park. ] environmental sciences.
20(12): 1561-1584. [Korean Literature]

Lim §J, Lee KS, Jung HR, Kim YG, Song MS,
Cho JY. 2010. Soil and Environmental
Characteristics of Schizandra Chinensis
Baillon Habitat Located in Jangsu-gun,
Jeollabuk-do. ] Soil Science and Fertilizer.
43(6): 771-775. [Korean Literature]

Manel S, Dias JM, Ormerod §J. 1999. Comparing
discriminant analysis, neural networks and

logistic regression for predicting species



OIZ0H - 01 - XISE - 2 / 7IFHEL AlLIZ|2 YYES St 20(Xte| MEHXX| Hat 0% 87

distributions: a case study with a
Himalayan river bird. Ecological Modelling.
120: 337-347.

Ministry of Agriculture. Food and Rural Affairs.
2013. Current State of Production of
Special Crops. [Korean Literature]

Ministry of Environment. 2007. National Long-
term Research Project of Ecology.
[Korean Literature]

Relevant ministries. 2010. National Climate
Change Adaptation Measures(2011~2015).
[Korean Literature]

Seo CW, Park YR, Choi YS. 2008. Comparison
of Species Distribution Models According
to Location Data. | Society for GeoSpatial
Information System. 16(4): 59-64. [Korean

Literature]

Statistic Korea. National statistic portal (http://
kosis.kr)

Syfert MM, Smith MJ, Coomes DA. 2013. The
Effects of Sampling Bias and Model
Complexity on the Predictive Performance
of MaxEnt Species Distribution Models.
PLoS ONE. 8(2): ¢55158.

Watling JI, Romaach SS, Bucklin DN, Speroterra
C, Brandt LA, Pearlstine LG, Mazzotti FJ.
2012. Do bioclimate variables improve
performance of climate envelope models?.
Ecological Modelling. 246(10): 79-85.

Yun JH, Kim JH, Oh KH, Lee BY. 2011.
Distributional Change and Climate
Condition of Warm-temperate Evergreen
Broad-leaved Trees in Korea. ] Environ
and ecology. 25(1): 47-56. [Korean

Literature]



