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Prediction of Changes in the Potential Distribution of

a Waterfront Alien Plant, Paspalum distichumvar. indutum,
under Climate Change in the Korean Peninsula

mh

=41 =42
Z2Z9 - 0158
slatyst

Kang-Hyun Cho' and Seung Hyun Lee®*
'Department of Biological Sciences, Inha University, Incheon 402-751, Korea
*Chungrok Environmental Ecosystem Research Institute, Anyang 431-755, Korea

Thslat, () AS A AL

=
oX
o

Received 1 July 2015, revised 16 August 2015, accepted 31 August 2015, published online 30 September 2015

ABSTRACT: Predicting the changes in the potential distribution of invasive alien plants under climate change is an important
and challenging task for the conservation of biodiversity and management of the ecosystems in streams and reservoirs. This
study explored the effects of climate change on the potential future distribution of Paspalum distichum var. indutumin the
Korean Peninsula. P, distichum var. indutumis an invasive grass species that has a profound economic and environmental
impact in the waterfronts of freshwater ecosystems. The Maxent model was used to estimate the potential distribution of P.
dlistichum var. indutumunder current and future climates. A total of nineteen climatic variables of Worldclim 1.4 were used as
current climatic data and future climatic data predicted by HadGEM2-AO with both RCP 2.6 and RCP 8.5 scenarios for 2050.
The predicted current distribution of P. diistichum var. indutum was almost matched with actual positioning data. Major
environmental variables contributing to the potential distribution were precipitation of the warmest quarter, annual mean
temperature and mean temperature of the coldest quarter. Our prediction results for 2050 showed an overall reduction in
climatic suitability for £. distichumvar. indutumin the current distribution area and its expansion to further inland and in a
northerly direction. The predictive model used in this study appeared to be powerful for understanding the potential
distribution, exploring the effects of climate change on the habitat changes and providing the effective management of the
risk of biological invasion by alien plants.
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Table 1. The number of occurrence data of Paspalum distichum var. indutum used for the species distribution model.

Number of datum

Data source

Native arealocation 9

GBIF (2015) and Allred (1982)

Korean Peninsula 65
Introduced area

KNA (2015), NIBR (13), NIE (2014), NIER(2012)
and this study

The other area 46

GBIF (2015) and Yasuro (1994)

Total 120
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Table 2. The percentage contribution of the bioclimatic variables (WorldClim 2014) used in the species distribution model

of Paspalum distichum var. indutum. The values are averages with ten replicate runs.

Abbreviation Variable Contribution (%)
BIO18 Precipitation of warmest quarter 31.3
BIO1 Annual mean temperature 23.1
BIO11 Mean temperature of coldest quarter 14.6
BIO4 Temperature seasonality (standard deviation x100) 6.2
BIO12 Annual precipitation 4.5
BIO5 Max temperature of warmest month 3.8
BIO17 Precipitation of driest quarter 3.7
BIO19 Precipitation of coldest quarter 34
BIO6 Min temperature of coldest month 2.4
BIO8 Mean temperature of wettest quarter 1.9
BIO10 Mean temperature of warmest quarter 1.5
BIO9 Mean temperature of driest quarter 1.1
BIO15 Precipitation seasonality (coefficient of variation) 0.9
BIO16 Precipitation of wettest quarter 0.6
BIO7 Temperature annual range (BIO5 - BIO6) 0.5
BIO13 Precipitation of wettest month 0.2
BIO14 Precipitation of driest month 0.2
BIO3 Isothermality ((BIO2/BIO7) x100) 0.1
BIO2 Mean diurnal range (Mean of monthly (max temp - min temp)) 0.0
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a) ROC Curve
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Fig. 1. The area under the curve (AUC) of the receiver operating characteristic (ROC) (a) and environmental response
curves (b - d) for bioclimatic variables contributing greater than 10% to the species distribution models of Paspalum
distichum var. indutum (BIO18; precipitation of warmest quarter, BIO1; annual mean temperature, and BIO11; mean
temperature of coldest quarter). The lines indicate mean values for the 10 iterations of the models and grey shading
indicates their standard deviations.

Current 2050 by RCP 2.6

2050 by RCP 8.5
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1 ey,

Probability of distribution
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® Occurrence data

Fig. 2. Predicted potential distribution of Paspalum distichum var. indutum in the Korean Peninsula under current (a)
and future (2050) climate conditions according to Representative Concentration Pathway (RCP) 2.6 Scenario (b) and
RCP 8.5 Scenario (c).
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Fig. 3. Current and future expected (2050) precipitation of the warmest quarter (BIO18), annual mean temperature (BIO1)
and mean temperature of the coldest quarter (BIO11) in the Korean Peninsula (a, d and g current; b, e and h 2050
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