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The Effect of Urban and Climate Characteristics on Energy Resilience
—Focusing on Blackout Time —
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Lee, DongSung - Moon, Tae-Hoon

Abstract

The purpose of this study is to analyze effect of climate and urban factors on energy resilience, and to explore policy
alternatives to strengthen resilience of energy system. For this purpose, this study used extensive literature review on resil-
ience studies and multiple regression analysis. In this study, blackout time was set as a dependent variable. And the inde-
pendent variables were divided into climate and urban (robustness, countermeasure capacity) characteristics. As a result
of the analysis, in terms of climate characteristics, maximum wind speed and cooling/heating degree-day have statistically
significant impact on blackout time. With regard to urban characteristics, number of consumer, ratio of deteriorated hous-
ing and coast dummy variables have statistically significant impact on blackout time. And the ratio of government employ-
ees and road ratio were found to be the most influencing factors to shorten time taken to restore original level of electricity
supply. Based on the study results, several policy suggestions to improve energy resilience were made such as continuous
management of vulnerable areas and strengthening disaster response services. This study only considered engineering
dimension of resilience. Further studies need to be approached on ecological & social-ecological dimension.

7|9E x| 3|5s, MEAAR HHLMAZE TAIEM 7ISEY
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Table 1. Definition of Variables
Parameter Unit Coding Reference
Dependent ‘ Ln ) Korea Electric Power
Variable Ln (Blackout Time) (Minute) Corporation
. - Average Daily Korea Meteorological
Daily Precipitation mm Precipitation Administration
: . . Average Maximum  Korea Meteorological
Climate Maximum Wind Speed m/s . P .
Characteristics Wind Speed Administration
Cooling Degree Korea Meteorological
Cooling/Heating Degree-day Degree-day Day+Hea|13t;nyg Degree Administration
Customer Household ) Korea Electrp Power
Corporation
, . (River area/
Eatlo of River % Administration Ministry of Land
rea
area)x100
Robustness Ratio of ,
Deteriorated % (Above 30's Housing/ Ministry of Land
Independent Housin Total Housing)x100
Variable 9
_ Korea Hydrographic
Coast Dummy Dummy 1—_Coasta| area, and Oceanographic
O=Inland area
Urban Agency
Characteristics Ministry of Public
Local Tax Per Won Local Tax/Population ~ Administration and
Security
Ratio of (Government
Government % Employees/ Ministry of Land
gountermeasure Employees Customer)x100
apacity : :
Ratio of KEPCO % (KEPCO Employees/ Korea Electric
Employees ? Customer)x100 Power Corporation
(Road area/
Road Ratio % Administration Ministry of Land

area)x100
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Table 2. Descriptive Statistics

Parameter Unit N Minimum  Maximum Average
Sgﬁggge”t Log (Blackout Time) (Mﬁte) 186 290839 96176096 14,462,854
. Daily Precipitation mm 186 502.4 2074.5 9491
Climate
Characteristics  Maximum Wind Speed m/s 186 8.8 443 18.1
Cooling/Heating Degree-day Degree-day 186 2,278.1 38348 3,060.8
Customer Household 186 91,459 5,429,792 1,406,879
Ratio of River % 186 0 23 33
Area
Robustness Ratio of
Deteriorated % 186 1.4 69.8 271
Independent Housin
Variable 9
Urban Coast Dummy Dummy 186 0 1 0.3
Characteristics Local Tax Per Won 186 54132 38208573 85210291
Ratio of
Government % 186 0.05 0.04 0.09
Countermeasure Emp|oyees
Capacity -
Ratio of KEPCO % 186 0 0.02 001
Employees
Road Ratio % 186 09 333 53
2 HE, w5 080 Wb 217F 1,406,879, 3.3%, 27.1%  H-3f%F FollA 487 =FEE vl YE-sek ¢u] Hput
o2 et vt B4 80l F thee] A4S /T o] fejujdt AoR Ry vk £8P BS54
U= HEEY 712 AES AR A AA| B g AR S7tekL, e atE Blgo] 2718 Aol F
A HF, Y BlE, =280 Bt 247 852,102,919, AWYAES S7FsH, WE AR} st 213 XU
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Table 3. The Effect of Climate and Urban Characteristics on ‘Blackout Time'

Parameter Coef. t Value Pr> |t| VIF
Dependent :
Variable Log (Blackout Time) 13.264%+* 15.609 0.000
Climate Daily Precipitation -0.000 -0.139 0.890 1.942
Characteristics Maximum Wind Speed 0.037%** 3.818 0.000 1.377
Cooling/Heating Degree-day 0.007%+* 3.040 0.003 3171
Customer 0.000*** 9.321 0.000 2.456
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rea
Robustness Ratio of
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Independent Housin
Variable g
Urban Coast Dummy 0.173* 1.657 0.099 1.956
Characteristics Local Tax Per 0.000 1.303 0.194 1.350
Ratio of
Government -0.537%* -4.945 0.000 3.850
Countermeasure Emp|oyees
Capacity -
Ratio of KEPCO 3872 0303 0.762 1142
Employees
Road Ratio -0.030%** -2.938 0.004 1.922
note) * P < 0.1,* P < 0.05,**P < 0.01
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