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ABSTRACT

With a significant role of uncertainty in future climate change projection, the results may vary according
to the choice of General Circulation Models (GCMs), Regional Circulation Models (RCMs) and
downscaling methods. Thus, analyzing the ensemble of climate change simulation results is essential
to make an inclusive decision-making. In this study, by filtering 13 Korean domestic journals and
reports according to keywords and titles from 2014 to 2019, total of 161 pieces of research are chosen.
Keywords treated in the research are classified into 3 groups: atmospheric variables, hydrologic
variables, and environmental groups. Afterwards, the results were sorted into 4 chapters: (1) Observed
Changes and their Causes, (2) Future Climate Change, Risks and Impacts, (3) Primary Causes of
Future Vulnerability, and (4) Adaptation Options. Agreement on the results were derived into 3 scales:
Substantial Agreement (SA), Moderate Agreement (MA), and Restricted Agreement (RA). Research
trends of each chapters are also presented.
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1 INTRODUCTION

The role of uncertainty concept is significant in climate change science (Wilby and Harris,2006; Kay et al., 2009).
For instance, future projection results vary by the choice of General Circulation Models (GCMs), Regional
Circulation Models (RCMs) and the downscaling methods. Hence, gathering and analyzing the ensemble of
climate change research results in the Korean peninsula is crucial for inclusive decision-making. Korea Ministry
of Environment (ME) and Korea National Institute of Environmental Sciences (NIER) have organized expert
groups, gathered climate change research in various fields. Consequently, the outcomes were published under
the name of ‘Korea Climate Change Report’ in 2010, 2014 (ME and NIER, 2010; ME and NIER, 2014). To
summarize the latest research results, a total of 161 pieces of recent studies published from January 2014 to
June 2019 were used in this study. The objective of this study is to analyze the results, provide the research
trends and the agreement of the results.

2 METHODS

To filter the appropriate research of 13 Korean domestic journals and numerous reports published from January
2014 to June 2019, keywords and titles were used. Then the variables dealt within the research are classified
into three groups: atmospheric variables, hydrologic variables, and environmental variables. Results of these
variables were then classified into four chapters: (1) Observed Changes and their Causes, (2) Future Climate
Change, Risks and Impacts, (3) Primary Causes of Future Vulnerability, and (4) Adaptation Options. To evaluate
the agreement level of the results, three criteria are used: Substantial Agreement (SA), Moderate Agreement
(MA), and Restricted Agreement (RA).

3 Result
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3.1 Research trends

The overall research trends are as follows. In ‘Observed Changes and their Causes’, rainfall data were analyzed
with statistical trends, spatial-temporal variability of evapotranspiration was analyzed with remote sensing and
flux-tower data. Verifying new drought indicators or to combine numerous hydrological and meteorological
drought indicators were mainly proceeded in drought studies. Stochastic modeling was used to assess the
increase in probable rainfall, design flood. The expected damage of flood was estimated by using occurrence
scale and flood frequency concepts.

In the ‘Future Climate Change, Risks and Impacts’ chapter, almost all the studies have applied the
Representative Concentration Pathways (RCP) instead of Special Report on Emission Scenario (SRES)
according to the Intergovernmental Panel on Climate Change (IPCC) 5" Assessment. The number of drought
research has surpassed that of the flood, uncertainty assessment research has grown rapidly. In the ‘Primary
Causes of Future Vulnerability’ section, flood vulnerability research has been widened to include regional
vulnerability due to sudden floods in creeks, mountain areas, and urban flooding. Decision-making research has
occupied most of the portion in ‘Adaptation Options’, still more active research and meaningful information were
required.

3.2 Agreements on the results

Annual precipitation has generally increased; summer rainfall has clearly increased, along with the frequency
of extreme rainfall over the past thirty years (SA). The maximum rainfall, probable rainfall, design rainfall, and
extreme rainfall were projected to increase (SA). Future discharge tends to increase in general particularly in
summer (MA) where evaporation also expected to increase (MA). Also, both the frequency and intensity of the
future flooding were likely to grow (MA). The frequency and scale of drought will generally increase in the future,
in particular, drought damage was projected to exacerbate in the Han River and the southern part of the country
(MA). Research on river water pollution has been conducted in some areas, showing that the water pollution
will increase in general (RA). However, the uncertainty increased as the projection time period increased, hence
the result varied (SA).

4  Conclusion

By gathering the climate change water resource studies from 2014 to 2019 in the Korean peninsula, common
results of the research are presented in three agreement scales. Furthermore, research trends are also given.
Precipitation continues to increase and the risk of flooding and drought continues to rise on the Korean peninsula.
Compare to the prior two climate change reports which are limited to projecting the future possible flood and
drought, research topics have become more various and the amount of vulnerability, risk assessment studies
have increased. As the series of ‘vulnerability analysis-vulnerability projection-decision making’ process settled
down in water resource fields recently, more balanced studies are encouraged.
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