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Applicability Evaluation of RCP Climate Change Scenarios in the Complex Coastal
Regions
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Abstract

RCP scenarios which are the prediction of the greenhouse gas concentration were applied in the IPCC
Fifth Assessment Report(AR5) followed by SRES scenarios of IPCC Fourth Assessment Report. This
research evaluates the applicability of daily precipitation by new RCP scenarios from KMA. The last 40
years observed precipitation data from Incheon weather station and Ganghwa weather station are also
analyzed. Afterwards, climate change scenarios' of predicted precipitation data were compared with the
observed precipitation data. In order to examine the characteristics of summer precipitation change, we
compared last 40 years observed precipitation data and the future 40 years data which is measured from
2011 to 2050yr. Observed and simulated precipitation data at Ganghwa weather station show a similar
increasing trend. Simulation data of Incheon weather station show lower simulated results in comparison
with the current observed data. Also, in order to consider short—term maximum rainfall characteristics, we
analyze annual maximum daily precipitation of RCP scenarios. Some predicted values are higher than the
current value of the annual total precipitation data. In addition, sea and land boundaries present a
complicated topology, so it is difficult to build climate change data and to apply utilization of resources.
Therefore, Solutions to the uncertain boundary were presented in this study. And there need to be done
changes by modifying some elements in order to avoid some of the future consequences and apply them
in various water-related business which are willing to suggest the correct information.
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<Table 1> Types of Climate Change Scenarios
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<Table 1> Types of Climate Change Scenarios(Continue)
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<Fig 1> Production Systems for RCP Scenarios[12]
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<Fig 2> The Administrative District of Study Area
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<Fig 4> Observed Trends in Annual and Seasonal Precipitation at Gangwha Station from the 1973 to 2012,
with Linear Trend Superimposed(dashed line)
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<Fig 5> Observed Trends in Annual and Seasonal Precipitation at Incheon Station from the 1973 to 2012,
with Linear Trend Superimposed(dashed line)
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<Fig 6> Time series of Summer(June~August) Mean Precipitation at Ganghwa Station from Observation
for the Period of 1973 to 2012yr and RCP Scenarios for the Period of 2011 to 2050yr.
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<Fig 7> Time Series of Summer(June~August) Mean Precipitation at Incheon Station from Observation
for the Period of 1973 to 2012yr and RCP Scenarios for the Period of 2011 to 2050yr.
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of 1973 to 2012yr and RCP Scenarios for the Period of 2011 to 2100yr.
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<Table 6> Forecast of the Changes in 30-Year Averaged Annual Precipitation
of Incheon City Based on IPCC Scenarios

(&9 mm)
2t RCP4.5 RCP8.5 SRES AlB

e 214121 214121 21M121 214121 214121 21M121 214121 214121 21M121
B &g)| =8| S| &g)| =8| S| &g)| =8| S|
Ea 1,362.77 | 1,452.52 | 1,553.33 | 1,365.83 | 1,495.68 | 1,601.33 | 1,096.40 | 1,203.00 | 1,214.00
5 1,412.06 | 1,522.36 | 1,672.17 | 1,407.35 | 1,594.79 | 1,673.52 | 1,260.90 | 1,365.20 | 1,384.50
Ea 1,433.87 | 1,531.23 | 1,690.96 | 1,420.21 | 1,607.63 | 1,683.74 | 1,260.90 | 1,365.20 | 1,384.50
Ol 1,368.06 | 1,447.09 | 1,601.59 | 1,344.01 | 1,511.48 | 1,577.13 | 1,174.40 | 1,279.30 | 1,299.20
=& 1,448.54 | 1,529.04 | 1,683.00 | 1,431.83 | 1,612.07 | 1,663.53 | 1,230.40 | 1,334.70 | 1,356.00
SE? | 1,49954 | 1,618.31 | 1,738.84 | 1,501.65 | 1,736.15 | 1,757.93 | 1,271.10 | 1,374.60 | 1,392.70
HEF | 1,629.71 | 1,677.80 | 1,738.36 | 1,544.04 | 1,811.95 | 1,779.43 | 1,271.10 | 1,374.60 | 1,392.70
N+ 1,463.61 | 1,598.16 | 1,698.63 | 1,477.51 | 1,678.14 | 1,708.57 | 1,271.70 | 1,375.50 | 1,392.50
28 | 1,427.15 | 1,610.37 | 1,673.88 | 1,512.64 | 1,630.79 | 1,752.88 | 1,169.60 | 1,274.80 | 1,281.30
S8 | 1,142.70 | 1,207.67 | 1,293.93 | 1,143.55 | 1,254.16 | 1,301.68 924.00 1,035.00 | 1,045.20
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(a) SRES A1B Scenario

(b) RCP4.5 Scenario (c) RCP8.5 Scenario

<Fig 11> Spatial Distribution of Precipitation in Incheon City Based on Period in the late 21st Century
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