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Abstract

The purpose of this study was to examine habitability aspects of temporary shelters provided for disaster
victims between South Korea and the U.S. by analyzing the mass media content. First, Korea's temporary
shelters(earthquake) are designated as facilities with weak seismic design, it had led to problems with safety,
convenience, and comfort, so should be developed guidelines considering criteria and habitability of facility
designation. Second, since catastrophic disasters often occurred in the U.S., evacuees had to stay in
mega-shelters and went through the trouble due to the invasion of privacy and the lack of safety, but additional
options, such as trailers and manufactured homes, were available for providing disaster victims with a safe,
comfortable environment. Third, the unsanitary and unhealthy condition was considered as a common major
problem of temporary shelters in both countries, which needs to be carefully addressed in the space planning.
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Table 1. Types of temporary

shelters for disaster victims in South Korea and the U.S.

Phase South Korea U.S.
—Used from immediately after disaster to
—Used from immediately after the disaster until 1 day
to until moving to a temporary housing —Short—term used shelter when a house has
—Evacuation to public facilities such as not damaged but electricity is not available
schools and gyms, when in case of Emergency in the area v
gictims cannot be lived in the house by sheltering —Safe room: A windowless, accessible space
isaster within a building that serves as an
Temporary —Hospital shelter: Providing for the immediate shelter from tornadoes and
sheltering pregnant women, severely disabled hurricanes
(earthquake) people, and elderly people - :
earthquake —Earthquake Outdoor Shelter: A safe —Useq from 1 day after dlsast‘er to until
Response space from structural damage and moving to a temporary housing
falling objects, such as playgrounds and —Long—term shelter such as publlg facilities,
vacant lots Temporary | hotels, and motels used when victims cannot
—Earthquake shelter: Seismic designed | sheltering stay at home due to disasters
building for victims of long—term ~Medical support shelter
evacuation by earthquake —Functional needs shelter or unit
—Household pet shelter
~Use within .12 months —Use within 18 months
Temporary | —Rental housing, and manufactured
. e Temporary | —An unsold apartment, and the manufactured
manufactured | houses with facilities such as water, . . . ..
housing electricity, and heating and cooling housing houses and trailer with bedroom, living
facilitios ’ room, toilet or kitchen
Permanent —Re'stqratlon 'hous_es and new houses in Permanent | —Apartments and the manufactured houses
Recovery . existing residential quarters or new . .
housing residential quarters housing that used as disaster shelters

% Source: Korea Agency for Infrastructure Technology Advancement(2015), Ministry of the Interior and Safety(2017),

Quarantelli (1995), FEMA(2006), FEMA(2009)
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Table 2. Aspects of habitability

Aspects Attributes
Safet —Structure to protect victims from external threats/climate conditions
7 —Preventing internal hazards such as fire and theft in the shelter
Health —Sanitary environment and facilities for victims
—Providing physical/emotional treatment service for victims
. —Planning of equal protection for men, women, children, disabilities, elderly, and other disadvantaged groups
Convenience L P . . o
—Communication for relief information between government officials and victims
—Minimum space for a comfort life of victims
Comfort —Protecting privacy of individuals and family units
—Providing optimum light, ventilation, and heating environment
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Table 3. List of Samples

Location | Code Disaster Year Numberl of
news articles
K1 Sinking of MV 2014 6
Sewol
South Gyeonggi
Korea K2 Uijeongbu fire 2015 9
Pohang
K3 earthquake 2017 131
Ul Katrina 2005 o4
U2 Sandy 2012 27
U.S. U3 Harvey 2017 45
U4 Irma 2017 12
Ub Maria 2017 12
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Table 4. Analysis of the mass media content regrading disaster temporary shelters in South Korea

() : Frequency (Number of targets=37)

Shelter
No.| Code type Major contents Sub—categories | Categories
ETS| TH
1| K2 [ ] No place for bathroom in the shelter, so washing the face and shower are very inconvenient,
2 K3 [ ] Toilets and washrooms were very hard to use at the same time by several people, .
] - - Sanitary space
A local government concluded an agreement with the nearby bath and provided a bathing | -
3| K3 | e ; issues (4)
ticket,
4| K3 ° Warm water has not come out in cold weather in the shelter,
5/ K2 | ® More than 200 victims share 4 washing machines, so laundry facilities are serious shortage, Public
- X . - Needs of washer | hygiene (8)
6 K3 ° There was no place for drying laundry in the shelter, so some victims went into the and dryer (2)
house that was damaged by the earthquake and dried it,
71 K2 [ ] The cooking utensils in the senior center as a shelter were old and dirty, Needs of kitchen
equipment (1)
8 K3 [ ) The health center distributed disinfectant and disinfected the shelter to prevent infection, icslsesélshr(lsss
9 Kl ° Because the victims did not want to long—term disaster, they refused to install the
partitions, Needs of area
10| Kt [ ] The victims were exposed to invasion of privacy in a shelter, and_ fa0111t1e§ for
— - - - various family
11| K3 [ ] Tents and partitions should be installed to protect privacy and family, sizes (4)
12 |K2,K3| @ The tent was too close to another tents and very narrow, which is very inconvenient,
3] K3 [ ] If the evacuation is prolonged, victims should be able to rest in the smaller shelters, Privacy (8)
. . ; - Personal space y
Too many victims in the shelter, so some victims were in shelter during the day and | .
14| K3 [ ] . size and space
moved to the saunas and rental apartments at night, .
planning issues
The MHUs were too small for 3~5 family members living, and unable to install of washing | (3)
15| K3 [ ] . S
machines and shower facilities,
16| K2 [ ] Victims were inconvenient about the checking by manager at night, ggirezug;al
17 Kt [ ] Although outsiders are restricted access in a shelter, most of them enter without sanctions,
18] K2 [ ] The victims and who has a visitor's pass are only allowed to enter the shelter,
T he safety of victi hel limited from 8:00 g:qp | Safety from the
19! k2 ° ar(])n ensure the safety of victims, access to a shelter was limited from 8:00 pm to 9: crime (4) Safe
: ; ; environment
20| K3 [ ] Warning about No Photography of the Victims were posted up on a shelter window, 6)
21| K3 [ ] Shelter was not built to withstand earthquakes, Weakness of
buildin;
22| K3 [ ] Shelter was damaged the outer wall panel and part of the iron structure by the earthquake, stru ctug;:es ©)
23| K3 [ ] Children in a shelter have created noise, it causing friction with other victims, Needs of
. . L. . . child—friendly
24| K3 [ ] Child care room with specialized workforce and plaything has been planned in a shelter, spaces (9)
25| K3 [ ] Most of the elderly victims suffer from chronic illness, so they need space for recovery, Needs of elderl Vulnerable
eeds of elder
%! x3 ° The MHUs were offered to victims who can not move out of their residence like as rural consideration (2}; people to
elderly people, disasters (5)
The victims with pet were banned from entering the shelter, so they are going to other Needs of areas
27| K3 [ s . . for household
facilities or had to spend the night outside,
pets (1)
28| K2 [ ] Most of victims lived in saunas and inns because a shelter does not turn up heating,
29 | K2K3| @ Shelter has an insulation mat but it was too cold for elderly, so they caught a cold, ?;zlsggréi?)t)ure
30| K3 [ ] The victims have flu and physical fatigue by dry air, Indgor
- - — environment
31| Kt [ ] The victims couldn't sleep in the shelter, because they were exposed to the TV and lighting, | = =~ = . (5)
- - ; - ; 3 Lighting issues
A shelter lights were turned off at night, so it was inconvenient to use the toilet and | (o
2| K2 | e e ; )
relief information,
33 |K2.K3 | ® Somg victilms wanted to get relief information quickly, but they could not get it and | Ngeds of areas
felt isolation, and equipment | Relief
34| K3 [ ] The city did not explain the relief information, so the victims were very angry, for information
sl k3 | e Elderly people are vulnerable to the use of information, so it is necessary to use large | communications 3)
signs, broadcasts, mailings about the shelter location, &)
%l © ° Most victims have indigestion and insomnia, but they could not come to the doctor for
consultation easily because of the chaotic environment, Needs of medical | Health care
37| %3 ° A medical institution official mentioned that, due to the characteristic of psychological | Service areas @@
counseling, a separate counseling space is necessary,
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Table 5. Analysis of the mass media content regrading disaster temporary shelters in U.S.

() : Frequency (Number of targets=54)

Shelter
No. | Code type Major contents Sub—categories | Categories
ETS| TH
The bathrooms in the Superdome were filthy, Barrels overflowed with trash, and toilets
1 Ul o . . -
were not working and were overflowing, so feces was being all over the floor,
Evacuees spoke about overpowering smell in the Superdome and its bathroom due to
2 Ul ° . . .
the breakdown of hygiene, urinals, and plumbing,
. ) ) ) } ) Sanitary space
There were no water purification equipment on site, nor any chemical toilets in the | .
3| UL | e issues (5)
Superdome,
4 Water contamination effects shelters and evacuees, There was a need for clean drinking
U3 o .
water, Public
. hygiene
5 U3 o There were a few amount of showers in shelters for a thousand people, (10)
6 U1 ® | FEMA trailers was dirty and there are bugs in its beds, (Cleanliness issues
7 U3 ® | FEMA trailers are inspected once a month for evacuee s safety and its maintenance, @
8 |UI-Us| @ The shelters could not provide evacuees with enough food or food assistant,
. B - Needs of kitchen
9 |u1-us ° F‘EMA trgllers had a propane—operated stove and oven, microwave oven, and refrigerator equipment (9)
in the kitchen,
: Needs of washer
10 U3 @ | Washers and dryers can be hooked in FEMA MHUs,
and dryer (1)
A number of shelters provided safe play areas which allows children to play, socialize,
1110203 @ . . .
and begin to recover from emotional distress, Needs of
Basic necessities (i.e, nutritious food items, baby blankets, clothing and hygiene supplies) | child—friendly
12 U2 ° . .
were provided in the shelters, spaces (3)
3] U3 | @ Shelters needed a TV for kids to watch cartoons in shelters, Vulnerable
14 |0U2,U38| @ Provision of a safe, temporary home and shelters for the animals, giesfs,lfe:;
15| U3 ° Shelters provided blankets, foods, kennels, and medical support for pet owners, Needs of areas for | (g)
6! s o | Disaster victims can keep up to two domesticated animals in FEMA MHUs, but no pens household pets (3)
or kennels are allowed outside of the MHUs,
17 U [ ] Elderly fainted because of the heat in the Superdome and lack of medication, Needs of elderly
18 | U1-U5 ® | FEMA trailers and MHUs had a ramp for wheelchair users, consideration (2)
19| U3 o Cramped conditions of the shelter including lack of personal space,
Inefficient layout of the sheltersthousands of empty chairs at empty tables, cavernous | Personal space
20| U3 ° .
halls around the clusters of beds, size and space
21| U4 ° Overcrowding issue in the shelter, planning issues (4)
22 |U1-Us ® | FEMA trailers could be cramped and had little or no privacy,
93 | U1-Us ° FEMA trailers had a bedroom, a living area with kitchen and bunk beds, and a bathroom | Needs of area and Privacy (8)
with shower, facilities for
various family
24 | U3 ® | One—to three—bedroom units of MHUs were provided based on household size, sizes (2)
s v e The lack of the beds in the shelters, so some evacuees had to sleep in chairs, on piles
! of belongings, or on sheets of cardboard the floor, Beds ar(l;i) cots
issues
26| U3 [ The lack of cots in the shelters,
27 Ul ® | FEMA trailers installed the smoke—detector,
28 |Us=Us ° New improvements for fire safety on FEMA trailers and MHUs including fire—protected | Installation of
sprinklers, safety equipment
29 |Us-Us ° FEMA MHUs do not come equipped with a security system, To install it, occupants 3
must get the written approval from FEMA,
Water was leaking in through many areas including elevators and stairwells due to
o) U | e shredded roofs, Weakness of Safe
- - - - - building environment
31 |U1=U5 ° FEMA trailers were flimsy due to the structure materials — plastic, aluminum, and | gtryctures @) )
particle board,
Victims inside of Superdome spoke out about violence, rape, and molestation, and there
32| Ul [ ] ! )
wasn't enough security to handle the problems Safety from the
Evacuees were searched before coming into the shelters to make sure no weapons, crime (2)
33 |ULU3| @
contraband goods, and alcohol,
34 |U1-Us ® | FEMA trailers had little storage space, Storage space (1)
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Table 5. Analysis of the mass media content regrading disaster temporary shelters in U.S. (continued)

Shelter
No, | Code type Major contents Sub—categories | Categories
ETS| TH
35| Ul ° Victims had to let FEMA trailers air out for several hours before entering in it due
to the odor by the exposure to the chemical,
36 | Ul o People were locked in the Superdome without ventilation,
371 Ul o The air conditioning failed and a swampy heat filled the dome, Ventilation and
38 |UL-U5| @ The lack of outlets for devices in shelters, T;emperature Indgor
issues (7) environment
39| Ul o People were locked in the Superdome without power and A/C, ®
40 | U2 (] Municipal homeless shelters were left without electricity and some without heat,
41 |U1-Ub ® | FEMA trailers were equipped with electricity, air conditioning and heating, running,
o] Us ® Evacuees in the shelter were in the dark of the basement without lighting in some Lighting issues (1)
areas,
43 |ULU4 | @ Lack of medical supplies and area in the shelters,
4| U3 ® Although doctors were on site, evacuees with medical needs were struggling to find
their place in the evacuation, )
Th designated area for peychiatric treatment and another for first aid with | cous of medical
5| Us ° ere was a 'e's1gna e arfaa or psychiatric treatment and another for first aid with | . .o. 00 ooc ()
cots and partitions for privacy,
6] Ul ® There Were' ng designated medical staff in the evacuation center and no established Health care
sick bay within the Superdome, e
Formaldehyde exposure in FEMA trailers: odor and symptoms including bloody nose,
47| Ul ® | itchy eyes, scratchy throat, migraines, sever nosebleeds, respiratory problems, asthma
attacks, Effect on heelth (3
t]
FEMA trailers required larger units that were better ventilated and modified its econ
48 |U2-U5 ° L
specifications for occupants health,
49 |U3-U5 ® | Smoking is not allowed in FEMA trailers and MHUs,
No information was able to be given to victims as they were locked away in the Superdome
50 | Ul o )
for five days after the storm,
51 U8 [ ] An announcement was delivered with multiple languages for immigrants, Neefis of m?as and Relief
52| U3 [ Shelters needed a TV for adults to watch the news, equlpmept .Or information
- — communications
Evacuees needed an area in shelters to establish communications between shelters to ) ®)
53| U3 o o
help families reach one another,
54 | UL1-Us ® | FEMA trailers had ports for telephone and internet access,
nSeIAl o] MAS Su3ae Bagel o 9 sy S 44 west Beshd €4 9
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QPARE 274 9] Qb u] Aol A FEMA EF Y -, o] AuIEERE ofy gt AlA )AL, AHAEARRL, 71
= SPA7I7E A E o] ek (U= 8ol A & Yelol U & glon, Ed ey 2HFH
¢ = 3T - & = =)
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Table 6. Comparative analysis on habitability aspects of temporary shelters for disaster victims between South Korea and the U.S.

() : Frequency

Habitability South Korea U.S.
Categories
Aspects Sub—categories Scale* Sub—categories Scale
Installation of safety equipment (3) 9
Safety from the crime (4) [ —
St Safe Weakness of building structures (2) O
afety .
environment N Safety from the crime (2) [
Weakness of building structures (2) O
Storage space (1) @
Sanitary space issues (4) O Sanitary space issues (5) O
Public Needs of washer and dryer (2) O Cleanliness issues (2) D
Healih hygiene | Needs of kitchen equipment (1) O Needs of kitchen equipment (2) D
ealt
Cleanliness issues (1) [ ) Needs of washer and dryer (1) o
N Needs of medical service areas (4) D
Health care | Needs of medical service areas (2) @
Effect on health (3) @
Vulnerable | Needs of child—friendly spaces (2) D Needs of child—friendly spaces (3) [
. ) people to | Needs of elderly consideration (2) ¢ Needs of areas for household pets (3) o
onveni— . =
ence disasters | Needs of areas for household pets (1) O Needs of elderly consideration (2) D
Relief Needs of areas and equipment for ~ Needs of areas and equipment for 9
information | communications (3) ” communications (5)
Needs of area and facilities for various ~ Personal space size and space planning ~
family sizes (4) ” issues (4) >
Privacy Personal space size and space planning ~ Needs of area and facilities for various °
Comfort issues (3) - family sizes (2)
Operational issues (1) O Beds and cots issues (2) O
Indoor Temperature issues (3) O Ventilation and temperature issues (7) O
environment | Lighting issues (2) O Lighting issues (1) C)

*Harvey balls O, ®, @, &, @ represent ‘very poor’, ‘poor’,

. )
average ,

‘good’, ‘very good’ respectively.

**Harvey balls analyzed the negative condition (problem, inconvenience) to 'very bad', and positive condition (convenience,

satisfaction) to 'very good',
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