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Abstract This study evaluates the economic values for the several first precipitation events
during Changma period. The selected three years are 2015, 2019, and 2020, where average pre-
cipitation amounts across the 58 Korean stations are 12.8, 20.1 and 13.3 mm, respectively. The
four categories are used to assess the values including air quality improvement, water resource
acquisition/accumulation, drought mitigation, and forest fire prevention/recovery. Economic val-
ues for these three years are estimated 50~150 billion won. Among the four factors considered,
the effect of air quality improvement is most highly valued, amounting to 70 to 90% of the total
economic values. Wet decomposition of air pollution (PM;y, NO,, CO, and SO,) is the primary
reason. The next valuable element is water resource acquisition, which is estimated 9~15 billion
won. Effects of drought mitigation and fire prevention are deemed relatively small. This study is
the first to estimate the value of the precipitation events during Changma onset. An analysis for
more Changma years will be performed to achieve a more reliable estimate.
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Fig. 1. Daily precipitation climatology from 1973 to 1993 (blue line) and from 1994 to 2020 (red line) in South Korea (a total

of 56 standard station data are used).
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Table 1. Selected Changma years and individual Changma periods.

Year Region Changma Period Selected Period
Central region 6/25~7/29
Southern region 6/24~7/29
2015 Jeju 6/24-7/23 6/24~6/27
Total 6/24~7/29
Central region 6/26~7/29
Southern region 6/26~7/28
2019 Jeju 6/26-7/19 6/26~6/29
Total 6/26~7/29
Central region 6/24~8/16
Southern region 6/24~7/31
2020 Jeju 6/10~7/28 6/24~6/25
Total 6/10~8/16
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Fig. 2. Time series of precipitation rate during the Changma period for central, southern and Jeju regions for year 2015. The red
vertical lines are denoted as the beginning and termination dates of Changma.
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Fig. 3. Surface weather map (left) and 500-hPa geopotential height map (right) at the beginning date (at 2100 LST on June 24)
0f 2015 Changma.
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Fig. 4. Time series of precipitation rate during the Changma period for central, southern and Jeju regions for year 2019. The red
vertical lines are denoted as the beginning and termination dates of Changma.
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Fig. 5. Surface weather map (left) and 500-hPa geopotential height map (right) at the beginning date (at 2100 LST on June 26)

0of 2019 Changma.
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Fig. 6. Time series of precipitation rate during the Changma period for central, southern and Jeju regions for year 2020. The red
vertical lines are denoted as the beginning and termination dates of Changma.
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Fig. 7. Surface weather map (left) and 500-hPa geopotential height map (right) at the beginning date (at 2100 LST on June 10)
0f 2020 Changma.
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Table 29} 7o) z+zt 939, 1539, 101
At FAY SR ARE2lL 2 (])o)A]
4 A HE A5, A FERY, 45, 45 &
&, m'd &5 HHeE B3Hn

4.2 th7|& WM

Ak A 7 717kl " Blel ©]s) Table 33
2ol A 717k 7IEo® He e vAYA
7} 247} 139, 3.5, 154 g m” Fx AdEe a3}
UFERstTE ofoll thek ZAA1A 7= 27 1,3339], 394
©], 894°] o= HIIEATE 2 (2-1), 2 (2-2)°14 A
Al AAE QA EAEA, PM,) B2 7Y 2
HEA IS A, NOy; gAtsters, Co; olitshs,
SOyl Wt AR o] thE2A RFFTHKMA, 2015).

Table 2. Summary of an economic value for water resource acquisition for selected years.

Average Total Water Water price Economic Economic
e Runoff 3
Year precipitation land area rate sales per m value value (hundred
(mm) (km?) rate (won) (won) million won)
2015 12.8 100,295.4 0.4 0.36 50.3 9,298,683,408 93.0
2019 20.1 100,410.3 0.4 0.36 52.7 15,314,700,247 153.1
2020 13.3 100.412.6 0.4 0.36 52.7 10,134,748,147 101.3
Table 3. Summary of an economic value for air quality improvement for selected years.
. . . Economic Total value
Year Sele.cted Pollutant Previous  Following Cor.lcentratlon value (hundred (hundred
period day day difference e .
million won) million won)
PMjo (g m™) 415 27.6 13.9 374.1
y NO; (ppb) 0.022 0.015 0.007 118.5
2015 6124-6/27 CO (ppb) 0.454 0.359 0.095 813.7 13328
SO, (ppb) 0.005 0.004 0.001 26.5
PMjo (g m™) 33.9 304 3.5 943
9 NO; (ppb) 0.018 0.010 0.008 135.6
2019 6126-6/29 CO (ppb) 0.396 0.380 0.016 137.2 3936
SO, (ppb) 0.004 0.003 0.001 26.5
PM,; (ug m™) 375 22.1 154 415.0
y NO; (ppb) 0.017 0.010 0.007 118.5
2020 6124-6/25 CO (ppb) 0.415 0.378 0.037 3173 894.4
SO, (ppb) 0.003 0.002 0.001 26.5

Table 4. Summary of an economic value for forest fire prevention for selected years.

Year Forest fire Forest damage Economic Economic value
area (ha) recovery cost value (won) (hundred million won)

2015 28.0 5,414,000 151,592,000 1.51

2019 3.2 5,414,000 17,324,800 0.17

2020 4.4 5,414,000 23,821,600 0.24

a7 4kets g7l #1329 13 (2022)
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Table 5. Summary of an economic value for drought mitigation for selected years.

Year Total number of households Drought disaster Economic Economic value
for drought disaster area cost per household value (won) (hundred million won)
2015 89,044 28,721 2,557,432,724 25.6
2019 4,193 28,721 120,427,153 1.2
2020 5,920 28,721 170,028,320 1.7
Table 6. Summary of a total economic values for selected years.
Average Water resource Air quality Forest fire Drought Economic
Year  Period ceci itagtion acquisition improvement prevention mitigation value
prectp (hundred (hundred (hundred (hundred (hundred
(mm) . - o - -
million won) million won)  million won)  million won)  million won)
2015 4 days 12.8 93.0 1332.8 1.51 25.6 1452.9
2019 4 days 20.1 153.1 393.6 0.17 1.2 548.1
2020 2 days 133 101.3 894.4 0.24 1.7 997.6
43 L= ol S0t SHoA o] AAA s AEFOEA 7)dA
Table 13} Table 40| #AJEl Avpd A A ol &E8ES S ¢ 3l Zo= Addn

2047 Mtol| A @AY g AR v|s A 2 s ]
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19 539 9, 1,7005F €, 24007 9oz Hrp= Q).
AFH A AFE A2 1059742011~20208) AHEE
AEEES vigtez Anl A1z A 69 2HE 2T
A28 H A (hayS 483192, had I3l 5-1H] &
2 5419 43 do B AHLIATHKMA, 2015).
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