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Political Effects of Countermeasures Against Heat Wave Using
System Dynamics Method: Case Study in Daegu Metropolitan City

HE84 Kwon Yongseok*, k84 Ahn Yoojeong™*

Abstract

The heat wave is already a serious natural disaster that has been selected as a major threat to the world by 2020
at the World Economic Forum. As a result, a amount of public funds have been invested for the purpose of countering
the heat wave, but it is not reasonable since it has not been closely reviewed for its effectiveness. In this study,
Daegu Metropolitan City was set as a pilot system, and among the various heat wave measures, especially focused
on the heat wave vulnerable class support project, we analysed using System Dynamic method how the pattern
of occurrence of heat sickness, which can be seen as the effect of the policy, changes as the rate of support for
the vulnerable class fluctuates. In addition, in terms of the complex prescription of the policy, we also examined
the effect of the mixed prescription for the support policies for the vulnerable groups and eco-friendly policies. As
a result of the analysis, strengthening the support for the vulnerable groups was confirmed to reduce the number
of patients with thermal diseases, and to increase the GRDP and revitalize the local economy. High synergies are
expected when supporting eco-friendly policies such as fossil energy reduction along with supporting the vulnerable
groups in the heat wave. It is expected that the results of this study will be utilized as a basis for determining
the priority of the heat wave countermeasures, thereby contributing to improving the efficiency of the heat wave

countermeasures.

Keywords: Heat Wave, Policy Evaluation, System Dynamics(SD), Daegu, System Thinking
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Table 1_ 1st Review of Heat Wave Constituent Variables

Table 2 _2nd Review of Heat Wave Constituent Variables

Sector Heat Wave Policy Variable

Sector Heat Wave Policy Variable

Livestock disaster (livestock death, livestock death)
Crop test

Agricultural facilities collapse

Agriculture | Agricultural damage (fruit tree quality)

Support for restoration of victims of damage
(recovery costs)

Public facility damage recovery cost support

Increased forest damage area
Forest
Forestry damage recovery support

Increased urban infrastructure heat stress index
Increased probability of ozone warning

Increased green algae (blue-green algae) in some
water sources

Vibrio bacteria separation rate increased

. Increasing regional conditions and capabilities
Environment | _ . .
Disclosure of analysis results of vulnerability to
thermal diseases caused by heat waves

Promote mid-sized satellite projects for water
resources/water disasters

Monitoring and prevention of pathogenic vibrio

bacteria in marine environment

Reported increase in the number of patients with
thermal illness

Health Operation of emergency room monitoring system
et for warm/cold disease

Lecture on prevention and management of food

poisoning related to heat wave

Increased power consumption due to heat waves

Increased power outage in apartments due to
Industry/ | . .
increased power consumption
Energy . . L.
Securing power reserves and securing additional

resources for emergency situations

Increased risk due to heat wave

Personal damage (increased number of people with
thermal disease)

Property damage (increased livestock and farm fish
damage, increased crop damage)

Establishing and supporting infrastructure to deal
with heat wave

On-site inspection of vulnerable areas and

ulnerable groups
Disaster M group

Safety Expansion of hot shelter

Promote public awareness, such as heat wave national
action tips and parents’ hello phone campaign
Revitalize the operation of hot shelter
Strengthen countermeasures against heat waves for
the general public

Strengthen site safety management at construction sites
Promote heat-related research/development against

climate change

46 =EAT H1062(2020. 9)

Livestock, livestock mortality, crop damage,
agricultural land area reduction, natural disasters,
agriculture and forestry damage (crop damage,
Agriculture/ | forest damage), forest fire damage livestock,

Forest livestock mortality, crop damage, agricultural land
area reduction, natural disasters, agricultural and
forestry damage (crop damage, forest damage),
Wildfire

Nr. of people with thermal illness, the mortality
Health rate of persons with thermal illness, the amount of
human damage, the medical cost per person

Energy consumption (fossil fuel energy, renewable
energy), fossil fuel energy, vehicle registration
number (fossil fuel vehicle, electric  vehicle),
automobile exhaust gas emission, power consumption

Industry/
Energy

per person, average annual temperature

Disaster | Vulnerable class, vulnerable class heat response,
Safety GRDP, budget for heat wave, eco-friendly policy
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Figure 1 _Heat Wave Causal Map
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Table 3 _Five Main Links in a Causal Map

. . . . Feedback Loop Type
Links Object Dynamic Mechanism db p
and Polarity*
HW days and fossil | Increased heat wave days — Increased energy consumption — Increased fossil fuel Reinforci
1INTOrCIn,
R1 fuel energy energy consumption — Increased use of fossil fuel cars — Increased emissions of I (+)g
00
consumption automobiles — Increased temperature — Increased heat wave days P
Increased budget for heat waves — Reinforcement of eco-friendly policy support
HW budget and — Revitalization of new and renewable energy policies — Increase in job creation Reinforci
1INTOrCIn,
RrR2 eco-friendly — Increase in local taxes — Increase in gross regional domestic product — I (+)g
00
policy support Increase in local budget — Increasing the government’s ability to respond to heat P
wave risks — Increase in heat wave budget
days and Increased heat wave days' — Increased energy consumption' — Increased '
renewable energy consumption — Increased renewable energy policy — Increased Balancing
Bl renewable energy . . . .
i use of electric vehicles — Reduced emissions of automobiles — Lower temperature loop(-)
olic
poliey — Reduced heat wave days
Increasing the number of people with thermal illness — Increasing medical
Support for the . .
., | expenses per capita — Increasing the cost of human damage to heat wave —
number of people with . . . .
. Increasing total heat wave damage — Increasing disaster recovery cost — Balancing
B2 thermal diseases and . . .
Increasing the heat wave budget — Reinforcing support for the vulnerable class loop(-)
vulnerable groups . o
. — Increasing the ability of the vulnerable groups to respond to heat waves —
according to HW . . .
Decreasing the number of heat disease patients
Increased number of heat wave days — Increased damage from agricultural and
forestry industries — Increased damage from natural disasters — Increased total
B3 HW days and damage from heat waves — Increased disaster recovery costs — Increased heat Balancing
natural disasters wave budget — Enhanced support for ecofriendly policies — Reinforced loop(-)
renewable energy policy — Increased number of electric vehicles — Reduced
emissions of automobiles Temperature decrease — Heat wave days decrease
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Figure 2 _Heat wave Stock and Flow Diagram
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Figure 3 _Dynamic Change in the Nr. of Patients with
Thermal Disease When the Support Rate of Vulnerable
Groups Changes

Figure 4 _Dynamic Change in the Nr. of Patients with
Thermal Disease due to Comparative Advantage between
Vulnerable Class Support and Eco-friendly Policies
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Table 4 _Changes in the Nr. of Patients with Thermal
Disease When the Support Rate of Vulnerable Groups
Responds to Heat Waves
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HE 1.

Appendix Table 1 _Formula Definitions and Sources Used in Model Development
Sector Indicators Parameter | Unit Formula Source
Weather open
data portal
In 2011-2019, the weather data open portal data, | (http://data.kma.go.kr)
L Heatwave Scenario - day | after that, a lookup function considering the annual | Korea Climate Change
average increase rate of 2% (assuming) Assessment Report
2020(Meteorological
Heatwave Agency)
Increase rate of heatwave . .
0.01 - Rate of increase 1% Assumption
days
H d: + d i icul d
Total heatwave damage - Bil. won TAn damage Amage in agricuiture an
forestry sector
From 2011 to 2018, the Korea Centers for Disease
. . Korea Centers for
L Number of people Control and Prevention statistics data, and after bi C | and
- n i nt
with heat disease pefso that, an annual growth rate of 2% to establish a sease L0 'ro an
. Prevention
lookup function.
Mortality rate of people 001 Assumption / Lim
with heat disease : B B (2019, 13)
+/- rate of Number of Annual average temperature/response to heat waves
people with heat disease ) ) of vulnerable groups
Number of h
um dr oF fuman - person Number of people with heat disease
lamage
. Medical expenses per person*Number of human
Human damage - Bil. won
damage
From 2011-2018, data from the National Statistical
Bil. won Office, and after that, a lookup function by Statistical Office
considering the 2011-2018 average.
Based on the 166,474 people of the vulnerable class
Daegu Metropolitan
City Statistics

Health

L Medical expenses per

in 2015, the proportion of the population of the

vulnerable class compared to the resident-registered
population was 6%. Considering this, build a

person
L Vulnerable population - person
Lookup function
Support for vulnerable groups in response to
Response to heatwaves heatwaves + (Support for vulnerable groups in
for the vulnerable response to heatwaves * participation rate in
economic activities)
Local budget d
i bucget compare - ratio Local Budget/Gross Regional Product (GRDP) Statistical Office
to GRDP
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Sector Indicators Parameter | Unit Formula Source
From 2011-2017, data from the National Statistical
Office, and after that, a lookup function by applyin
1. Local budget - Bil. won b u Y 2pPying Statistical Office
an annual average growth rate of 1% and 1%
(assuming).
Gross Regional Product Bil Gross regional product + agricultural and forestry
- il. won
Growth output per unit area + local tax
Gross regional product Bil Gross regional product-heat wave response budget
- il. won
consumption consumption
Heatwave Response i .
. - Bil. won | Heatwave Response Budget-Disaster Recovery Cost
Budget Consumption
Disaster recovery cost - Bil. won Total heatwave damage
Heatwave response . Heatwave Response Budget + Heatwave Support
- Bil. won
budget Budget
Heatwave Support Budget - Bil. won | Regional budget ratio to GRDP* heatwave budget
From 2011-2017, data from the National Statistical
Office, and after that, a lookup function considering
L Heatwave Response . . . ..
. B Bil. won | the annual average increase rate of 1% (assuming). Statistical Office
Budget Scenario . . .
Heatwave response budget is replaced with disaster
Local prevention/civil defense data
economy/
Budget . Considering the ratio of the 2018 heatwave budget | Statistics Office(Local
Heatwave budget ratio 0.04 B . .
to the Daegu regional budget average budget), ratio assumed
Heatwave budget
i wa u'g 0.5 - - Assumption
increase policy
Employment rate 0.584 - 2011-2019 average Statistical Office
Local tax - - Regional employment* Regional tax increase rate
Regional tax increase Assuming an average of 10% increase in regional tax .
0.1 B ) . Statistical Office
rate revenue from the previous year in 2011-2018
Growth rate of job
. ! 0.1 B Assume 10%
creation support
Economic activity 0.607 . 2011-2019 Daegu Metropolitan City Economic
. ratio
participation rate Activity Participation Rate Average
Increased amount of
. . . Heatwave response budget + (heat wave response
eco-friendly policy - Bil. won . .
budget * eco-friendly policy support rate)
support
Eco-friendly polic
Y polity 0.5 ratio Assumption

support rate
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Sector Indicators Parameter | Unit Formula Source
Support rate of
vulnerable groups in 0.5 ratio - Assumption
response to heatwaves
Support for vulnerable Population of Vulnerable Classes* Increased amount
groups in response to - Bil. won| of support for vulnerable groups in response to
heatwaves heatwaves
Increased amount of
Heatwave response budget + (heat wave response
support for vulnerable . .
. - Bil. won| budget * support rate for vulnerable groups in
groups in response to
heatwave response)
heatwaves
L Fossil fuel energy 1,000 | From 2011 to 2017, petroleum energy statistics, and .
. - . . Energy statistics
consumption toe after that, a 1% annual increase rate (assuming).
Fossil energy i (Fossil energy consumption/energy consumption)*
- ratio
consumption Growth rate of registered fossil fuel vehicles
Growth rate of
registered fossil fuel 0.5 - - Assumption
vehicles
Growth rate of
registered electric 0.1 ratio - Assumption
vehicles
Number of vehicle Fossil energy consumption + renewable energy
registrations consumption
Increased number of http://keva.or.kr
. . 0.02 each 2% increase per year
Industry/ registered vehicles N pery (accessed June 8, 2020)
Energy
Number of vehicle registrations + (number of
Car exhaust emissions - - vehicle registrations * increase rate of vehicle
registrations)
Daegu City Hall/
Energy Industr:
Annual renewable . Daegu Metropolitan City's new and renewable 'g'y . Y
. 0.0506 ratio . Statistics/Regional
energy penetration rate energy penetration rate as of 2017 5.06% .
Energy Consumption
Status
L Re bl From 2011-2017, data from the National Statistical
newable ener,
. &y 1,000 Office, and after that ,a lookup function in .
consumption - K i X . Statistical Office
toe onsideration of an annual 1% (assuming) reduction
rate.
Renewable energy (L Renewable energy consumption/energy
consumption consumption) * Renewable energy policy share
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Sector Indicators Parameter | Unit Formula Source
(Increased amount of eco-friendly policy support *
New and renewable .
. - - Renewable energy consumption) * Renewable energy
energy policy )
policy share
Share of new and . .
L 1 ratio - Assumption
renewable energy policies
. Electricity consumption per person * number of hot
Energy consumption - -
days
. From 2011 to 2019, data from the National
L Electricity . . L
. - - Statistical Office, and after that, a lookup function Statistical Office
consumption per person . . . .
in consideration of an annual 2% increase.
Annual average Fossil energy consumption* emission of automobile
temperature exhaust gas
Number of animals Livestock*Livestock disease coefficient*Livestock
damaged by heatwave mortality rate
From 2011 to 2019, livestock trend data, and after .
Livestock each that a lookup function assuming a 1% annual Livestock
Vi -
b 8 trends/Statistical Office
decrease
National livestock
ti tatisti
. . The ratio of the number of infectious livestock quax"an me's 'a 1SUEs
Livestock disease . . o service/Statistical on
. 0.0008 - outbreaks in Daegu city compared to the nation in
coefficient ] occurrence of legal
2019 applied . . .
livestock infectious
diseases
Daegu Metropolitan City Average number of
. . . livestock mortality of cattle and pigs in 2011-2019 Statistical Office,
Livestock mortality 0.1224 ratio . . .
/ Average number of domestic cattle, cows, and pigs | Livestock trends by year
in 2011-2019
Chae, Mun, Kim and
Acricult L K i Economic loss cost of cattle and pigs killed by Yeora Ie ;201 ©): Park
riculture e mortalit t. 5 >
& vestoc ortality 2389.09 | Bil. won | Chae et al. (2016); Application of Economic Loss for 6,: e @ a
and damage Di | of Go J Pies by Park H ) Kim, Seo and Lee et
isposal of Cows and Pigs ar eon et al.
Forestry P 85 By v al(2005)
From 2011-2018, data from the National Statistical
Agricultural area - - Office, and after that, a 1% reduction rate taking Statistical Office
into account the 2011-2018 average
Damage to crops per Damage recovery cost for agricultural land due to
8¢ 1O CTOPS P 0.00096 | Bil. won 8¢ fecovery grcu .
unit area natural disasters/area of agricultural land
Reduction in agricultural b Agricultural area* (ratio of damaged area of crops +
- a

area

ratio of damaged area of forest fires)
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O “1%1% S 8H|-87=L 1913 2] 5 H|-E(Time) (units: 4] <)

02) “191% A AHZ([(2011, 0.005)+2040, 0.02)1, (2011, 0.00596), (2012, 0.00602), (2013, 0.00607), (2014,
0.006), (2015, 0.00605), (2016, 0.00619), (2017, 0.00625), (2018, 0.0064), (2019, 0.00658), (2020, 0.00674),
(2021, 0.00692), (2022, 0.0071), (2023, 0.00728), (2024, 0.00748), (2025, 0.00767), (2026, 0.00787), (2027,
0.00807), (2028, 0.00828), (2029, 0.00849), (2030, 0.0087), (2031, 0.00893), (2032, 0.00916), (2033, 0.0094),
(2034, 0.00964), (2035, 0.00989), (2036, 0.01016), (2037, 0.01043), (2038, 0.01072), (2039, 0.01102), (2040,
0.01133)) (units: Dmnl)

(03) GRDP tH] A efit=L #] o] 1K(Time)/“ 4| =t} E A AHGRDP)” (units: Dmnl)

(04) L 1919 ] FH]-&((2011, 0)<2040, 20000)1, (2011, 2522.73), (2012, 2611.77), (2013, 2737.43), (2014,
2904.1), (2015, 3105.77), (2016, 3424.76), (2017, 3674.86), (2018, 4044.15), (2019, 4309.04), (2020, 4591.29),
(2021, 4892.02), (2022, 5212.44), (2023, 5553.86), (2024, 5917.63), (2025, 6305.24), (2026, 6718.23), (2027,
7158.28), (2028, 7627.14), (2029, 8126.72), (2030, 8659.02), (2031, 9226.19), (2032, 9830.5), (2033, 10474.4),
(2034, 11160.5), (2035, 11891.5), (2036, 12670.4), (2037, 13500.3), (2038, 14384.6), (2039, 15326.8), (2040,
16330.7)) (units: 2] €

(05) L 74532016, 400618), (12011, 2000002040, GO0000)1, (2011, 428653), (2012, 493587), (2013, 500781),
(2014, 422772), (2015, 505069), (2017, 371327), (2018, 317662), (2019, 348492), (2020, 345007), (2021,
341557), (2022, 338141), (2023, 334760), (2024, 331412), (2025, 328098), (2026, 324817), (2027, 321569),
(2028, 318353), (2029, 315170), (2030, 312018), (2031, 308898), (2032, 305809), (2033, 302751), (2034,
299723), (2035, 296726), (2036, 293759), (2037, 290821), (2038, 287913), (2039, 285034), (2040, 282184))
(units: 7}])

(06) L *57AA ({2011, 6000)2040, 10000)}, (2011, 8927), (2012, 9170), (2013, 8825), (2014, 8660), (2015,
8291), (2016, 9102), (2017, 8062), (2018, 7661), (2019, 7472), (2020, 7397), (2021, 7323), (2022, 7250),
(2023, 7178), (2024, 7106), (2025, 7035), (2026, 6964), (2027, 6895), (2028, 6826), (2029, 6758), (2030,
6690), (2031, 6623), (2032, 6557), (2033, 6491), (2034, 6426), (2035, 6362), (2036, 6298), (2037, 6235),
(2038, 6173), (2039, 6111), (2040, 6050)) (units: ha)

(07) L AA| AP A] 2RB]EKI(2011, 0)+(2040, 300)1, (2011, 208), (2012, 214), (2013, 124), (2014, 154), (2015,
160), (2016, 158), (2017, 159), (2018, 162), (2019, 165), (2020, 169), (2021, 172), (2022, 176), (2023, 179),
(2024, 183), (2025, 186), (2026, 190), (2027, 194), (2028, 198), (2029, 202), (2030, 206), (2031, 210), (2032,
214), (2033, 218), (2034, 223), (2035, 227), (2036, 232), (2037, 236), (2038, 241), (2039, 246), (2040, 251))
(units: Dmnl)
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(08)

09)

(10)

an

12

13)

(14
15)

L 2 ASAEX[(2011, 0)+(2040, 200), (2011, 27), (2012, 43), (2013, 33), (2014, 21), (2015, 52), (2016,
38), (2017, 28), (2018, 122), (2019, 124), (2020, 127), (2021, 129), (2022, 132), (2023, 135), (2024, 137),
(2025, 140), (2026, 143), (2027, 146), (2028, 149), (2029, 152), (2030, 155), (2031, 158), (2032, 161), (2033,
164), (2034, 167), (2035, 171), (2036, 174), (2037, 178), (2038, 181), (2039, 185), (2040, 189)) (units: Dmnl)
L A9 o 2K[(2011, 8000)~(2040, 20000)1, (2011, 8158.46), (2012, 8787.07), (2013, 9935.22), (2014, 10062.2),
(2015, 11321.2), (2016, 11918.2), (2017, 12463.2), (2018, 12587.8), (2019, 12713.7), (2020, 12840.8), (2021,
12969.2), (2022, 13098.9), (2023, 13229.9), (2024, 13362.2), (2025, 13495.8), (2026, 13630.8), (2027,
13767.1), (2028, 13904.7), (2029, 14043.8), (2030, 14184.2), (2031, 14326.1), (2032, 14469.3), (2033, 14614),
(2034, 14760.2), (2035, 14907.8), (2036, 15056.8), (2037, 15207.4), (2038, 15359.5), (2039, 15513.1), (2040,
15668.2)) (units: 419} €)

L A Q195{(2011, 100000)<2040, 200000)}, (2011, 167493), (2012, 167393), (2013, 167273), (2014,
166921), (2015, 166474), (2016, 166156), (2017, 165745), (2018, 165015), (2019, 163776), (2020, 162975),
(2021, 162020), (2022, 161038), (2023, 160056), (2024, 159098), (2025, 158167), (2026, 157266), (2027,
156392), (2028, 155545), (2029, 154709), (2030, 153868), (2031, 153020), (2032, 152160), (2033, 151279),
(2034, 150368), (2035, 149424), (2036, 148440), (2037, 147413), (2038, 146339), (2039, 145218), (2040,
144053)) (units: Dmnl)

L ZAt)$-o Ak A ube] 212011, 0)+2040, 2001, (2011, 1.748), (2012, 2.229), (2013, 4.113), (2014, 6.122),
(2015, 7.004), (2016, 6.912), (2017, 8.768), (2018, 8.856), (2019, 8.944), (2020, 9.034), (2021, 9.035), (2022,
9.125), (2023, 9.216), (2024, 9.217), (2025, 9.309), (2026, 9.402), (2027, 9.403), (2028, 9.497), (2029, 9.592),
(2030, 9.593), (2031, 9.689), (2032, 9.786), (2033, 9.787), (2034, 9.885), (2035, 9.984), (2036, 9.985), (2037,
10.085), (2038, 10.185), (2039, 10.186), (2040, 10.288)) (units: Dmnl)

L ZAAIU2] 22011, 012040, 60)1, (2011, 29), (2012, 30), (2013, 54), (2014, 22), (2015, 21), (2016, 32),
(2017, 33), (2018, 40), (2019, 29), (2020, 29.6), (2021, 30.2), (2022, 30.8), (2023, 31.4), (2024, 32), (2025,
32.7), (2026, 33.3), (2027, 34), (2028, 34.7), (2029, 35.4), (2030, 36.1), (2031, 36.8), (2032, 37.6), (2033,
38.3), (2034, 39.1), (2035, 39.8), (2036, 40.6), (2037, 41.5), (2038, 42.3), (2039, 43.1), (2040, 44)) (units:
)
L 3R ol#] 2H]3K[(2011, 0042040, S000)1, (2011, 1761), (2012, 1583), (2013, 1581), (2014, 1622), (2015,
1662), (2016, 1712), (2017, 2844), (2018, 2901), (2019, 2959), (2020, 3018), (2021, 3078), (2022, 3140),
(2023, 3203), (2024, 3267), (2025, 3332), (2026, 3399), (2027, 3467), (2028, 3536), (2029, 3607), (2030,
3679), (2031, 3753), (2032, 3828), (2033, 3904), (2034, 3982), (2035, 4062), (2036, 4143), (2037, 4226),
(2038, 4311), (2039, 4397), (2040, 4485)) (units: Dmnl)

7}&E= INTEG (7}%Z7}8E 428653) (units: P}E])

7V5S7F=L 7154(Time) (units: 7))

62 =EAT M1062(2020. 9)



(16) 71E5 AW AG=29 L 54%0.00078 (units: A
(17) 7F=HAHE-=0.1224 (units: Dmnl)
(18) 715 HA & 9= 0.00238909 (units: 412} <€)

(19) 7} g ol=7} A o E QI3 7 (unies: 410] xmtelx)

(20) AAE537H8=0.607 (units: Dmnl)
(21) 31-8-5=0.584 (units: Dmnl)
(22) HAA WA =L %A 2(Time) (units: ha)

(23) FAAAAT =5/ B AxCE 2= i &+ TS A H]E) (units: hax )

24) - A N=2712.29 (units: 2 ¢)
(25) AR A="153]3]| A +5 2= T (units: 4] £

(26) 2= JsH A HE&E=ZFI U4 x1.4107 (units: A

=i
@D A% IAA=INAAG 52 T HAAAT 5

1__

2 dje] s de
Axd
(28) FEAT FRUA =g AN EAAT AT (units: 410] £1/Year
(29) AAT F2h= ]3] 9=0.00096 (units: 41} D)
(30) S A ]l =1.4484 (units: A} )
G Argue] A=k 2 b o] HxAbE ] A H]E (units: 4] <€)
(32) Ao 2 0] & =2-91452x0.00096 (units:
(33) AAAPANAA] 220 =@ AAGNIA] 2B ZHK Time)/ol 4] 22B]) (unies: 1/%)
G4 AAPANAA] A=A F7FBAIAGNIA] Al el 4] 238 1] (units:
Aol 2

(35) AR AR A \]F=1 (units: Dmnl)

(36) olUA] An]=“191g 2% (Time)<FH L (units:

Q]
=

37) A 7=z qA] AB|x2=x} vl 7] 7k~ 9 (units: 1/YD)

== XYear)

(38) &AH8kA} APL-E=0.01 (units: 1/Year)

(39) ZEELAF= INTEG (DAl HAa+2ddeAls 75 27) (units: W)

(40) >LE AT o= dd x> AL AA} APGE (units: "8/ Year)

) ZLEgAe T7h=L A A(Time) 2B A 9AR S (units: 10 x

(42) 2EEIAF SRE=AB A VAT AN (units: 1(YearxAxTg)

43) JAy|ellr=2A A A (units: )

@4 Al =11 2] 5n]-G x A IS5 (units: A} LxTY)

45) dAtE] F= A F7HE=0.1 ((units: Dmal)

o) A FE A A =AAAN A GAx AR FE A9 S7HE (units: 9] xD)



47) AFsA SE5U4 57H=0.02 (units: Dmnl)

48) At w717k WE=AbsAbs Sl A2t S5 UG SV (units: 1/9Y)
49) AFsAbs ST =37124 S5+ AR EAE SEUST (units: 1/9)
0) A FHA T3 N ="51F=T]3] A +AFA T E A (unies: 4] 2)

G AGFETHE=%9 F TN (unies: 4] 2)

(52) A71AsAF FEUF=AAABANATA] A+ A AA] A< 7 252 U S7H) (units:
Dmnl)

(53) A71AH 52 554 S7H=0.1 (units: Dmnl)

4) A Harg=dxg] FE A DYxILEE (units: Dmnl)

(55) AGUHTAA 20 F=“A A NZAYLHGRDP - F A t-3-ell Ak AR (units: 419 9)

(56) AGUTAN S7HEF=147 s WA +A AT (unies: A D/ Year)

67) “AHUZAYHGRDP)’ = INTEG (A HUEAA S7FEA SUIZ AL 2117, 4.26358¢+10) (units: 419 D)

(58) A GA|FF=A] 318X A GA|57H (units: Dmanl)

(59) A GM|5Z7F=0.1 (units: Dmnl)

(©0) FHAIT 17=L F AT 17"(Time) (units: *§)

61 FHAT FANSH=FANS FAHAS ALAAALEI7H (units: Yearx™d)

(62) X18H77d 2 A 4E=0.5 (units: Dmnl)

(63) XA ANA DN ST F=FA AR A AL E (units: ] ¢)

64 %9 F A=A R+2AA N sHD FH Y (unies: H D)

(65) FAUE FH AT A 5 (units: Dmnl)

(66) ZANE FH AT ALA=F AT A7xZAUE FHMT AL S7FF (unies: A A=)

(67) ZAUE FHHAT ALY ST F=FAS i ZAdE FH AT A LE (units: O] )

(68) ZAN-G-ellit= INTEG (FAth-g-ellit AP A-ZA -Gt AR, 1.748¢+06) (units: A )

(69) FAUGAF AR N =FA NG AL A FETH]E (units: O] )

(70) ZAH-Glt AN =L ZA G4t Alvhe] &(Time)+FFA DA TR (unies: 49 <)

(71) ZF A 2H]E=0.04 (units: Dmnl)

(72) ZALF=L ZTAAU ATime)xZH LG F7H (units: A

(73) QU5 Z71H8=0.01 (units: Dmnl)

(74) ZAA AR =GRDP thH] A|H o bxZe e ]S (units: 4] )
(75) AT 7VEF="1E TS AR AR 7S HARE (units: vFE]x )

(76) 3 NTA] Anl=L 3P HA] 28K Time)/ ol UA] 24 (units: 1/2)

a7 s AEAEAE FEUFE=5A A LHxs AR EAL SENF ST7HE (unis: 1/Y)
(78) s AEAEAF THUT T7HE=0.5 (units: Dmal)

64 =EAT M1062(2020. 9)



