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Abstract The National Emergency Management Agency (NEMA) presented the disaster prevention performance
target rainfall (DPPTR) for disaster prevention. The estimation criteria for DPPTR is a 10 year cycle. On the other
hand, the target rainfall recalculated every 10 years is difficult to reflect the current change in rainfall on climate
change. In this study, the probability of precipitation using the recent rainfall data was prepared and the weights
according to socio-economic criteria reflecting the urban characteristics and adjusted probability rainfall criteria were
applied to the results. The difference between the existing target rainfall and recalculated result was compared. The
input data for the estimated probability rainfall was selected from 6 points located in the rainfall observing station
of Chungcheongnam-do, Daejeon region. As a result of the estimation, in the case of upward probability precipitation
weight, some similar areas were observed. On the other hand, there were a few cases of upward or downward changes
within 10 mm. Considering the rainfall variability and uncertainty due to climate change, the existing target rainfall
does not present the condition properly. Therefore, hydrological designers need to calculate the target rainfall,
reflecting the present condition.

Keywords : Disaster Prevention Performance Target, Disaster Prevention Performance Target Rainfal(DPPTR), Urban
Characteristic weight(UCW), probability precipitation weight, climate change
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129 (Seosan)
235 (boreyeong)

133 (Daejeon)
236 (Buyeo)

232 (Cheonan)
238 (Geumsan)

Fig. 1. Rainfall observation stations operated by the
Korea Meteological Administration(KMA) in
Chungcheongnam-do
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Table 1. Range of Urban Characteristics Weight items

Characteristics Weighted
Contents
of range
Downpour occurrences
1~3
(more than 50mm per hour)
Rainfall
Maximum rainfall frequency per 13
hour
Presence of pumping station and 01
detention station
Watersh
atershed Num. of flooded buildings 1~2
Impervious area ratio 1~3
Efficiency Penentration rate of sewer system 1~3
Feasibility Financial index 1~3
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Table 2. Probability precipitation weight(PPW) to estimate
city and country target rainfall except for
representative cities

term Contents

Short Rainfall corresponding to 20 year return period
Mid Rainfall corresponding to 30 year return period
Long Rainfall corresponding to 100 year return period
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Geumsan, Depth-Durtaion-Frequency Curves
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Fig. 2. Results of DDF curve for each study site in
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Precipitation Depth (mm) Precipitation Depth (mm)

Precipitation Depth (mm)

Durataon (min)
(f) Seosan DDF
Chungcheongnam-do and Dajeon
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Table 3. Probability precipitation result according to return period in Chungcheongnam-do and Dajeon
area Geumsan Dagjeon Boryeong
return term term term
period 1hr 2hr 3hr 1hr 2hr 3hr 1hr 2hr 3hr
15 yr 63.2 88.9 105.5 67.4 97.4 118.7 76.1 108.2 129.7
20 yr 66.4 93.4 110.9 70.6 102.4 125.0 80.2 114.2 137.0
30 yr 70.9 99.9 118.5 75.0 109.4 134.0 85.8 122.6 147.4
60 yr 78.6 110.9 131.4 82.6 121.4 149.3 95.5 137.1 165.0
100 yr 84.2 119.0 141.0 88.1 130.3 160.6 102.6 147.7 178.1
area Buyeo Cheonan Seosan
return term term term
period Lhr 2hr 3hr 1hr 2hr 3hr Lhr 2hr 3hr
15 yr 73.9 103.9 124.8 64.2 92.8 114.2 66.1 89.6 106.9
20 yr 78.0 109.7 131.7 67.4 97.6 120.2 69.6 94.3 112.4
30 yr 83.7 117.8 141.4 71.8 104.3 128.7 74.7 101.0 120.2
60 yr 93.5 131.7 158.1 79.3 115.8 143.2 83.3 112.4 133.6
100 yr 100.8 142.0 170.3 84.9 124.2 153.8 89.6 120.8 143.4
< YA ERE AEF S aHste] W=l 15,
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(a) Comparing of Results weighted by Duration (Short term)
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Fig. 3. Comparing of Regional results(UCW)
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Table 4. Regional DPPTR comparision between calculation result(UCW) and existing target rainfall
Short-term (15 yr) Mid-term (30 yr) Long-term (60 yr)

area Lhr 2hr 3hr Lhr 2hr 3hr Lhr 2hr 3hr

DPPTR Guemsan 65 95 110 70 105 120 85 120 135

(NEMA, Dagjeon 75 115 140 80 125 150 85 140 165

2011 yr) Boryeong 75 115 145 85 130 155 100 150 180

Buyeo 80 110 130 90 125 145 105 150 165

Cheonan 70 100 120 80 110 135 90 130 150

Seosan 65 90 110 75 105 120 85 120 135

variations variations variations

area weighted 1hr 2hr 3hr Lhr 2hr 3hr 1hr 2hr 3hr

value -1.8 -6.1 -4.5 0.9 -5.1 -1.5 -6.4 9.1 -3.6

(%) (2.7) (-6.5) (4.1) (1.3) (-4.9) (-13) (-7.6) (-7.6) (-2.6)

Guemsan 01 value 4.6 2.8 6.1 8.0 49 10.3 1.4 2.0 9.6

(%) (7.0) (2.9) (5.5) (11.4) (4.6) (8.6) (1.7) (1.6) (7.1)

015 value 7.7 7.2 11.4 11.5 9.9 16.3 5.4 7.5 16.2

(%) (11.9) (7.6) (10.3) (16.5) (9.4) (13.6) (6.3) (6.3) (12.0)

value -7.6 -17.6 213 -5.0 -15.6 -16.0 2.4 -18.6 -15.7

i (%) 10.1) | (153) | (152) (-6.3) 12.5) | (-10.7) (:2.9) (-13.3) (9.5)

Dacjeon 01 value -0.8 -7.9 -9.4 2.5 -4.7 -2.6 5.8 -6.4 -0.8

(%) (@8)) (-6.9) (-6.7) G.D (3.7 L7 (6.8) (-4.6) (-0.5)

015 value 2.5 -3.0 -3.5 6.2 0.8 4.1 9.9 -0.4 6.7

(%) (3.4) (:2.6) (:2.5) (1.8) (0.6) 2.7) (11.7) (-0.3) (4.1

value 1.1 -6.8 -15.3 0.8 214 -7.6 -4.5 -12.9 -15.0

) (%) (1.5) (-5.9) (-10.6) (0.9) (-5.7) (-4.9) (-4.5) (-8.6) (-8.3)

Borycong 01 value 8.8 4.0 -2.4 9.4 49 7.1 5.0 0.8 1.6

(%) (11.7) (3.5) (-1.6) (11.0) (3.8) (4.6) (5.0) (0.5) (0.9)

015 value 12.6 9.4 4.1 13.7 11.0 14.5 9.8 7.6 9.8

(%) (16.7) (8.2) (2.8) (16.1) (8.5) 9.3) 9.8) 5.1) (5.4)

value -6.1 -6.1 -5.2 -6.3 -7.2 -3.6 -11.5 -18.3 -6.9

(%) (-7.6) (-5.5) (4.0) (-7.0) (-5.7) (-2.5) -109) | (-12.2) (-4.2)

Buyeo 01 value 1.3 43 7.3 2.1 4.6 10.6 -2.1 -5.1 8.9

(%) (1.6) (3.9) (5.6) (23) (3.7 (13) (-2.0) (:3.4) (54)

015 value 5.0 9.5 13.5 6.3 10.5 17.6 2.6 1.5 16.8

(%) (6.2) 8.7) (10.4) (7.0) (8.4) (122) (2.4) (1.0) (10.2)

value -5.8 -7.2 -5.8 -8.2 -5.7 -6.3 -10.7 -14.2 -6.8

) (%) (-8.2) (-72) (-4.8) (-10.3) (-5.2) (4.7) (119) | (-11.0) (-4.6)

Cheonan 01 value 0.7 2.1 5.6 -1.0 4.7 6.6 -2.7 -2.7 7.5

(%) (1.0) @.1) 4.7) (-1.3) 4.3) (4.9) (-3.0) (2.1) (5.0)

015 value 3.9 6.7 113 2.6 9.9 13.0 1.2 3.1 14.6

(%) (5.5) 6.7) (9.4) (3.2) (9.0) (9.6) (1.4) (2.4) 9.8)

value 1.1 -0.4 -3.1 -0.3 -4.0 0.2 -1.7 -7.6 -1.4

(%) (1.7) (-0.4) (2.9) (-0.4) (-3.8) 02) (2.0) (-6.3) (-L.1)

Seosan 01 value 7.7 8.6 7.5 72 6.1 12.2 6.6 3.6 11.9

(%) (11.8) (9.5) (6.9) 9.5) (5.8) (10.2) (1.8) (3.0) (8.8)

015 value 11.0 13.0 12.9 10.9 11.1 18.2 10.8 9.3 18.6

(%) (16.9) (14.5) (11.7) (14.5) (10.6) (15.2) (12.7) (1.7) (13.8)

value -3.2 -7.4 9.2 -3.0 -1.5 -5.8 -6.2 -13.5 -8.2

) (%) (-4.3) (-6.8) (-6.9) (:3.6) (-6.3) (-4.0) (-6.6) (-9.8) (-5.0)

value 3.7 23 2.5 4.7 3.4 7.4 23 -1.3 6.4

mean 01 %) (.3) 2.3) 4 (6.0) G.1) (5.6) Qn (0.8) (4.4)

0.15 value 7.1 7.1 8.3 8.5 8.9 13.9 6.6 4.8 13.8

(%) (0.1) (12) (1.0) (10.8) (1.8) (10.4) (14) (3.7) 9.2)
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Table 5. Regional DPPTR comparision between calculation results(PPW) and existing target rainfall

Short-term (15 yr) Mid-term (30 yr) Long-term (60 yr)
e Thr 2hr 3hr Thr 2hr 3hr hr 2hr 3hr
DPPTR Guemsan 65 95 110 70 105 120 85 120 135
(NEMA, Dacejeon 75 115 140 80 125 150 85 140 165
2011 yr) Boryeong 75 115 145 85 130 155 100 150 180
Buyeo 80 110 130 90 125 145 105 150 165
Cheonan 70 100 120 80 110 135 90 130 150
Seosan 65 90 110 75 105 120 85 120 135
variations variations variations

area weighted Lhr 2hr 3hr lhr 2hr 3hr Lhr 2hr 3hr
Guemsan value 1.4 -1.6 0.9 0.9 -5.1 -1.5 -0.8 -1.0 6.0
(%) (2.1) (-1.7) 0.8) (1.3) (-5.1) (-1.3) (-0.9) (-0.9) (4.3)
Boryeong value 5.2 -0.8 -8.0 0.8 -7.4 -7.6 2.6 223 -1.9
(%) (6.4) (-0.7) (-5.8) (0.9) (-6.0) (-5.2) (2.5) (-1.6) (-1.1)
Buyeo value -2.0 -0.3 1.7 -6.3 =72 3.6 4.2 -8.0 53
(%) (-2.6) (-0.3) (1.3) (-7.5) (-6.1) (-2.5) (-4.2) (-5.7) 3.1)
value -2.6 2.4 0.2 -8.2 -5.7 -6.3 5.1 -5.8 3.8

Cheonan
(%) (-3.9) (-2.5) 0.2) (-11.4) (-5.5) (-4.9) (-6.0) (-4.7) (2.5)
value 4.6 43 24 -0.3 -4.0 0.2 4.6 0.8 8.4

Seosan
(%) (6.7) (4.6) (2.1) (-0.4) (-4.0) 0.2) (5.2) 0.7) (5.9)
mean value 1.3 -0.2 -0.6 -2.6 -5.9 -3.8 -0.6 3.3 43
(%) (1.7) (-0.1) (-0.3) (-3.4) (-5.3) (-2.8) (-0.7) (-2.4) (2.9)
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Fig. 4. Comparing of existing target rainfall, PPW and UCW results
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