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Disaster Damage Assessment of Old and Deteriorated Buildings in urban
Area under the Climate Change Scenarios
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Abstract

Climate change and growing number of old and deteriorated buildings in urban area have
increased the risk to a possible disaster. This study finds influential factors on disaster
damage in urban areas and predicts the possible damage scale under the climate change
scenarios. Five years of data from 2009 to 2013 are used within 69 cities in Seoul, Busan,
Daegu, Incheon, Gwangju, Daejeon, and Ulsan. Using tobit model with related variables, the
results indicate that the ratio of old and deteriorated buildings, scale impervious area, rate of
precipitation and wind speed can increase damage scale of the buildings. On the other hand,
increase in the length of sewer and annual budget can decrease the damage scale. RCP
(Representative Concentration Pathways) 85 from IPCC is adopted to predict the possible
damage in each major cities in Korea. The results indicate that the damage can increase by
20 to 9.6 times and Busan and Gwanju can suffer with highest damage due to significant
increase of precipitation. This study suggest that the administration needs to reflect and
adopt the possible consequences from climate change in highly population concentrated
urban area with increasing number of the deteriorating building for their disaster
management policy.
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24 HHP 0.1805 *** 0.0316
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Table 4. Main factors for increasing damage by region (average data in 5 years; 2009-2013)

A =2t 24
x| =EAREHE0) | o Zam) | o EE IRV e ar
. L highest gust wind
region old building ratio annual precipitation impervious area
speed
MNEE-A
T2 SEA 47.42 1612.57 19.61 12.80
Seoul
H AT A
FEAA 59.90 1382.15 2439 11.07
Busan
CHLZF A A
Tl 54.31 1125.68 1838 18.80
Daegu
oK T A
HEAA 3539 1505.96 18.08 19.34
Incheon
RTESRITSPN
SFEA 49.96 1394.34 22.24 23.05
Gwangju
CHA TSI A
e < I 49.39 1321.08 15.51 2294
Daejeon
2 AFTHOI A
g 27.82 116491 20.11 20.28
Ulsan

F) CEAXE HBS MBSYA A L B THZY | oY LTUSSE 2RE US2O v/8Y,
Old building ratio is calculated based on “Seoul Municipal Ordinance on the Maintenance and Improvement of Urban
Areas and Dwelling Conditions for Residents".
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Table 5. Prediction of possible economic damage in 2050 by precipitation change under the RCP

8.5 scenarios

~ _ o $1%}(2009-20134 ) 20504
x4 B ars SAUS ) RIS S sy o= TSy
. precipitation change | damage increase rate .
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(mm) (%) oo oo
(42D (42D
MSELA
tESEA 259.2 288 11193 434.54
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764.5 865 89.92 867.73
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72l 2874 96 0.10 0.19
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O™ AAHA
g 110.5 119 23.23 50.89
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TESKITSIN
SFEAA 4687 545 14.70 94.83
Gwangju
CHA TS A
H”‘? A 3716 364 9.94 46.07
Daejeon
S AL A
StEaA 617.8 478 4.60 26.56
Ulsan
F) o 2 SOYE e 7|2 AYEIMOIHHE, 201200 HAIE Xtz
Precipitation change data is from Korea Climate Change Report (Korea Meteorological Administration, 2012)
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