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ABSTRACT

Climate departure from the past variability was projected to start in 2042 for Seoul. In order to
understand the implication of climate departure in Seoul for urban agriculture, we evaluated the daily
temperature for the June-September period from 2041 to 2070, which were projected by the RCP8.5
climate scenario. These data were analyzed with respect to climate extremes and their effects on
growth of hot pepper (Capsicum annuum), one of the major crops in urban farming. The mean daily
maximum and minimum temperatures in 2041-2070 approached to the 90™ percentile in the past 30
years (1951-1980). However, the frequency of extreme events such as heat waves and tropical nights
appeared to exceed the past variability. While the departure of mean temperature might begin in or
after 2040, the climate departure in the sense of extreme weather events seems already in progress.
When the climate scenario data were applied to the growth and development of hot pepper, the
departures of both planting date and harvest date are expected to follow those of temperature.
However, the maximum duration for hot pepper cultivation, which is the number of days between the
first planting and the last harvest, seems to have already deviated from the past variability.
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Fig. 1. Smoothed histograms of daily temperatures in Seoul
projected by the RCP8.5 climate scenario for the 5 climatological
periods. Arrows indicate the 90th percentile temperatures
(30.8°C for Tmax and 22.9°C for Tmin) in the past period
(1951-1980).
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Table 1. Summary statistics of daily temperature data in Seoul for the 5 climatological periods projected by the RCP8.5

climate scenario

Maximum temperature (°C)

Minimum temperature (°C)

1951 1981 2011 2041 2071 1951 1981 2011 2041 2071
-1980  -2010  -2040  -2070  -2100 -1980  -2010  -2040  -2070  -2100
Mean 26.4 26.7 28.4 30.1 325 18.6 18.9 20.5 22.5 24.8
Standard Deviation 34 34 3.5 35 3.6 35 34 34 3.4 3.4
10™ Percentile 22.0 22.4 24.0 25.6 27.8 13.9 14.3 15.8 17.8 20.0
90™ Percentile 30.8 31.3 33.0 34.6 37.1 22.9 23.2 24.7 26.6 28.8
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Table 2. Frequency distribution of daily temperatures in Seoul for the 5 climatological periods
Maximum temperature Minimum temperature
Class 1951 1981 2011 2041 2071 1951 1981 2011 2041 2071
-1980 -2010 -2040 -2070 -2100 -1980 -2010 -2040 -2070 -2100
T<10 0 0 0 0 0 48 17 6 1 0
10 < T<I15 2 0 0 0 0 553 507 220 67 7
15 < T<20 109 88 30 4 0 1,637 1,611 1,300 806 358
20 < T<25 1,127 1,060 609 244 78 1,329 1,416 1,786 1,803 1,355
25 < T<30 1,832 1,821 1,794 1,553 832 33 49 288 914 1,766
30 < T<33 468 528 820 1,066 1,095 0 0 0 9 114
33 < T<35 52 89 245 436 666 0 0 0 0 0
35 < T<40 10 14 102 292 897 0 0 0 0 0
T =40 0 0 0 5 32 0 0 0 0 0
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Fig. 2. Box-whisker plots of the number of days with 33°C
or higher temperatures (top), and the number of nights with
25°C or higher temperatures (bottom) in Seoul under the
RCP8.5 projected climatic conditions of the 5 periods.
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Fig. 3. Box-whisker plots of the first day for planting (top),
the last day for harvest (center) and the potential duration
for growth of hot pepper (bottom) in Seoul under the
RCP8.5 projected climatic conditions of the 5 periods. The
shade is the variability found in the past 30 years (1951-
1980).
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