ZEAT HMl1078(2020.12): pp79~92 http://dx.doi.org/10.15793/kspr.2020.107..005

Zot QA ZAIS S5 ZHMSE S wot:

RAI 10l 2 RrYIEE 082S FhloR"

A Study on the Improvement of Heat Wave Adaptation through
Questionnaire Survey on the Heat Wave Cognition in Busan
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Abstract

Abnormal climate events are increasing the risk of heat waves and causing economic and social damage. This study
draws implications of the present heat wave cognition and responses from the result of the heat wave cognition
survey, and establishes baseline data for the efficient countermeasures. The results show while the heat wave is seri-
ously perceived to the most respondents, they do not aware the behavior against it. This suggests the necessities
of the heat wave information delivery system and education of the emergency instructions. As eighty percent of
the shelter visitors indicated the cooling effect of the shelter, it could help to efficiently reduce the heat wave damage
through the operation of the shelters. Especially, to improve the effectiveness of the various countermeasures, currently
being applied or planned, citizens’ awareness and use of those need to be increased, and this requires long-term
effort of the central and the local governments.
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Figure 1_Designated Heat Wave Shelters
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(b) Sunae Village Hall
(Geumjeong-gu)

(a) Daedu Senior Citizen
Center (Geumjeong-gu)

Source: Photos took by authors.
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Figure 2 _Flowchart of the Survey

Selection of Select appropriate interviewer with
Interviewer sufficient and similar experiences
Trainin, . .
— Perform orientation before the survey
Interviewer
Control Minimize bias by reviewing collected
Interviewer surveying sheets everyday
Nullify the surveying sheet with
Verification answers which cannot be processed and
perform resurvey

Table 1_Fields and Contents of the Survey by the Targets

Targets of the Survey

Field
Elderly People Shelter Visitors Experts
Attributes of the Name, Address, Opening Night or Holiday, Opening
Shelters Overnight, Support Cooling Cost, Temperature
Address - -
Attrib f the
teributes of the Gender Age # of Family Member
Respondents -
Type of Residence Possession of Cooling Equipment
Acquisition of the - General Information (News) Channels (Routes)
Information - Heat Wave Information, Channels (Routes), Frequency, Sufficiency, Desired Channels or Routes
(continued)
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Table 1

_ Fields and Contents of the Survey by the Targets (continued)

Field

Targets of the Survey

Elderly People

Shelter Visitors

| Experts

Cognition on the
Heat Wave

Past and Future Progresses of the Heat Wave

Safeness against the Heat Wave, Reasons of Feeling Unsafety

Behavior against
the Heat Wave

Awareness, Actions Required, Actions Actually Performed, Facilities Visited or Used,
Time Using Cooling Equipments, Reasons Hesitating Using Cooling Equipments

Awareness and
Directions
on the Policies

Awareness and Satisfaction on the Policies

Major Target and
Area of the Policies

Facilities and Supporting Businesses Required for Mitigation of the Heat Wave Damages

Shelters

Efficacy of the Shelters

- Neighboring Shelters

the Shelters

- Number of Shelters, Distance to the Shelters, Frequency of the Visit, Proper Distance to

Sufficiency of the

Constraint on the Visiting,

- Visited Shelter

Shelters in Busan
(in Number)

Required Support to the Shelters

- Distance from Home, Frequency of the
Visit, Satisfaction, Required Improvements
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Figure 3 _ A Flowchart of the Data Processing

Editing Coding Punching
Error verification of Encoding Data
the feed-back data response items classification
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Data Cleaning

Data Processing
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the classified data
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for Windows
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Figure 4 _General Attributes of the Respondents
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Table 2 _Sources of the Heat Wave Information
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Year 2019% Year 2013%%
Responses | Elderly People | Shelter Visitors |(Elderly People)
N % N % N %
No information
. 18 3.1 0 0.0 102 29.1
Acquisition
v 281 | 483 | 279 | 29.2
111 31.7
Radio 13 2.2 58 6.1
Newspaper 25 4.3 13 1.4 11 3.1
Cumputer 3 0.5 17 1.8
1 0.3
Mobile phone | 120 | 20.6 40 4.2
Family or Friends| 72 124 211 22.1
83 23.7
Neighbor 44 7.6 96 10.1
Public workers 6 1.0 46 4.8 34 9.7
Atthe Shelter - - 195 20.4 - -
Other - - - - 8 2.3
Total 582 100 955 100 350 100
Note: * Multiple selection.
Source: ** Song and Han(2013).
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Table 3 _ Significance on the Differences in the
Acquisition Frequency of the Heat Wave Information
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Table 5 _ Significance on the Differences in the
Cognition with regard to the Recent Heat Wave Progress

Acquisition Frequency of the
Heat Wave Information
x2-value
Respondents | More than | Less than ©®)
“Once Per | “Specially Total
Day” Hot Day”
Elderly | N 99 201 300
People | % 33.0% 67.0% 100.0% | 96.347
Shelter | N 219 81 300 (0.000)
Visitors | 9% 73.0% 27.0% 100.0%
N 318 282 600
Total -
% 53.0% 47.0% 100.0%

Table 4 _ Cognition with regard to the Recent Heat
Wave Progress

Answers
2_
Respondents More Less sl
than | Similar | than | Total (1)
“Worse” “Better”

Elderly People and| N | 373 | 208 19 | 600
Sheleer Visitors | 9% | 62.2 | 34.7 | 3.2 |100.0| 14.323
N| 28 1 1 30 | (0.002)
% | 93.4 3.3 3.3 | 100.0
N | 401 | 209 20 | 630

Total -
% | 63.6 33.2 3.2 100.0

Experts

Table 6_ Cognition with regard to the Future Heat
Wave Progress

Year 2019 Year 2013*
Elderl;
Responses Elderly Sbt?her Experts ey Year 2019 Year 2013%
People Visitors People)
Res Elderly Shelter E (Elderly
N|%|N|%|N|% N % ponses People Visitors peres People)
Much Worse 20167116 53| 4 |134] 87 | 249 N|% | N|%|N| % N %
then Before Will be
32 [10.7| 30 [10.0| 10 |33.3| 160 | 45.7
W h
O TR | 195 1583|173 |57.7 | 24 | 80.0 | 260% | 743 Much Worse
Before Will be
ok
Similar | 101 [33.7| 108 [360| 1 | 33| 3 0.9 Worse | 168|260 143 147.7) 19 ] 6342607 743
B h .
etter than 4 11303 ol 1|33 ) ) Similar 91 [30.3]117 [39.0| 1 |33 | 98 | 28.0
Before Will be 6
.0 | 10 . 0 0.0 2 26.
Much Better Better 213 33 ? 3
0 0.0 0 0.0 0 0.0 - -
than Before Wiull be
0 0.0 0 0.0 0 0.0 - -
Total 300 | 100 | 300 | 100 | 30 | 100 | 350 | 100 Much Better
Score 230 233 1.97 - Total 300 | 100 | 300 | 100 | 30 | 100 | 350 | 100
Source: * Song and Han(2013). Score 2.26 2.36 1.70 -

Note: ** Sum of “Little Worse than Before” and “Worse than Before”.
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Table 7_Significance on the Differences in the
Cognition with regard to the Future Heat Wave Progress
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Survey  |More than| o o | Less then| . | ) Az, SHAEE V& AREZANESDS, S-S 2013,
“Worse”* “Better”** ol A - E\iﬁ A ol T olaro
-~ = ’ v
v INT 33 | 28 | 1 | 60 108-129)2] A}t Hlwste] H < of= o}
2009 [ % | 62 | 347 | 32 | 1000|1483 TR HEgo] 27.4%°14 5292 “F53t AR U
Year | N 160 98 92 350 | (0.000)
2013 | % | 457 280 263 | 100.0 Table 8 Sianif e DI _—-
Ignitican n Ifreren n
N 533 306 11 950 aple o_ oignitica C.eO e erences e
Toral - Safeness against the Heat Wave
% 56.1 32.2 11.7 100.0
Note: Answers were aggregated into three grades to fit to those
in 2013 Respondents Sa#l;'q;)lfes Mean STDEV | T-value
Year 2019: Elderly People + Shelter Visitors
Elderly Peopl 300 3.32 0.83 —
% Will be Much Worse + Will be Worth oy e 254
**% Will be Better + Will be Much Better Sheleer Visitors 300 5.48 0.73 ©.01D
Total 600 3.40 0.79 -

Figure 5 _ Cognition with regard to Safeness against
the Heat Wave
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Table 9 _ Cognition with regard to the Behavior
against the Heat Wave

Elderly People Shelter Visitors
s N % N % N %
Totally Unaware| 2 0.7 0 0.0 115 | 329
Unaware 21 7.0 4 | 147 | 139 | 39.7
Intermediate 93 31.0 | 129 | 43.0

Aware 145 | 483 108 | 36.0 90 25.7

Totally Aware | 39 | 130 | 19 | 63 | ¢ | 17
Total 300 | 100.0 | 300 | 100.0 | 350 | 100.0

Score 3.66 3.34 -

Source: * Song and Han(2013).
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Table 10_ Satisfaction on the Policies in Busan Table 11_Frequency of Visiting Shelters

Heat Wave Disaster | Spyinkder Cool Elderly Shelter Visitors
Responses Shelter Redl.l?t?()n Helper | Truck Roof Responses People Neighbor Remote
Facilities Support N » N ” N ”
0 0 0
Very N - - - - - .
Unsatisfacted | ¢ _ _ _ _ _ Do Not Visit 112 | 37 0 0 266 | 88
N . Less then Once per Week 6 2 5 2 27 9
Unsatisfacted %1 o0s Once or Twice per Week| 62 | 21 | 71 | 24 5 2
0 . - - - -
N 3 . 3 Three to Five Times per Week| 98 | 33 | 184 | 61 2 1
Intermediate Al Everyd 22 40 1 0 0
%| 79 | 176 | 146 | 1000 | 00 e o ! >
g [N 66 11 28 - 1
Saisfacted 1T ol 647 | sss |- 50.0 Table 12 _ Significance on the Differences in the
Very N | 107 3 13 _ 1 Efficacy of the Shelters
Sacisfacced | 95 | 566 | 176 | 27.1 - 50.0 # of
Respondents Mean STDEV | T-value
oul N | 189 17 48 3 2 Samples
ot
% [100.0 | 100.0 | 100.0 | 100.0 | 100.0 Elderly People 300 3.93 0.85 —2.505
Score 448 | 400 | 413 | 300 | 450 Shelcer Visitors | 300 4.08 059 | 0013
Note: Beneficiaries of each service were answered. Total 600 4.00 0.74 -
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Figure 9 _ Required Improvements on the Shelters

Figure 10 _ Satisfaction on the Shelters by Service Sectors
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Table 13 _ Significance on the Differences in the
Required Improvements on the Shelters

No
o Servi 2.
Respondents | Imprv. Facilicy | Btc. | Total | ¥ value
. Imprv.* | Imprv. %% )
Required

Eldedy | N | 109 139 49 3 | 300
People | 95 | 363 | 463 | 163 |10 [100.0| 30553
Shelter | N 94 119 87 - | 300 | (0.000)
Visitors | 95 | 313 | 397 | 200 | - [100.0
N | 203 258 136 | 3 | 600
Total -
% | 338 | 430 | 227 |05 |100.0

Note: * Increase Number of Shelters, Expand Shelter Spaces,

Increase Number of Cooling Equipments, Cooling Cost Support.
*## Improve Pleasantness, Consultation and Education, Cooling
Cost Support, Expand Opening Hours.
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