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A Study on Sustainable Outdoor Space of
Regional Public Hospitals
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Abstract

Purpose: Since hospitals have a big impact on the natural and social environment, hospitals’
sustainability must be considered in various aspects including environmental, social, and economical
aspects. So far, research on sustainable hospitals has mainly been conducted on indoor
environment, but outdoor space of hospital is as important as well. The purpose of this research
is to study the sustainability of hospital outdoor space and to make proposals for improving
sustainable regional public hospitals. Methods: Through preceding research analysis and literature
review, the concept of sustainable outdoor space of hospital was defined. Also, the evaluation
contents of outdoor space were extracted from domestic and foreign green building certification
criteria. With this analytic frame, we visited 4 regional public hospitals in Korea, interviewed the
facility managers, and analyzed sustainability of hospital outdoor space. Results: Analysis of 4
regional public hospitals reveals that there is a lack of consideration for sustainability in all 4
categories; urban and network, natural environment, community, and user. In terms of community,
sustainability has rarely been applied to all four hospitals. The site selection and terrain of the site
were essential to sustainability. Implications: Establishing a master plan considering future expansion
is critical. Also more attempt to show regional characteristics is needed. It is necessary to design
a comprehensive outdoor space that considers sustainability and also healing environment. Level
difference in the site can be used as a design element.

Keywords Green Hospital, Regional Public Hospital, Hospital Exterior Space, Sustainable Outdoor
Space, Therapeutic Environment
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2. Preliminary Research Review of
Sustainable Healthcare Facility Outdoor
Space

2.1 Sustainable Healthcare Facility
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1) G-SEED: Green Standard for Energy and Environmental Design

2) LEED: Leadership in Energy & Environmental Design

3) BREEAM: British Research Establishment Environmental Assessment
Methodology

4) CASBEE: Comprehensive Assessment System for Building
Environment Efficiency
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[Figure 1] Concept of Triple Bottom Line
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2.2 Preliminary Research Review
1) Review of Sustainable Architectural Outdoor
Space

(1) Concept of Architectural Outdoor Space
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6) USGBC: United States Green Building Council
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Category Sub-category
Q1 Indoor environment
Q Environmental Q2 Quality of service
quality of building Outdoor environment
Q3 .
(on-site)
Environmental load LRL Energy
LR reduction of LR2.  Resources & Materials
building LR3 Off-site environment

(2) Research Trends Focused on Apartment Housing
Complexes
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(3) Assessment Items of Green Building Certification

Criteria for Architectural Outdoor Space
X&E7tse RS =0 2ot A= F2 g A
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[Table 2] Assessment Items of Green Building Certification
Criteria for Architectural Outdoor Space

Linking the Building Interior and Exterior

Categories Assessment Items note*
Site Selection — Site Se_Iection‘ — B
& Assessment Sensitive I_‘and Protect|9n/ High Priority Site | L
Environmental Site Assessment L
Ecology Sensitive Land Protection GBL
Protection Protection of Ecological Features BL
Surrounding Surrounding Density and Diverse Uses L
Density Proximity to Amenities B
Public Public Transport Accessibility GBL
Transport "
5 |Bicycle Facilities Bicycle Network and Storage GL
3 Parki Reduced Parking Footprint L
arking - - -
@ Maximum Car Parking Capacity B
5 Lighting, Landscaping, Shelter for
32 Pedestrian and Public Transport Waiting | B
g Areas
%. Safe Crossing Points B
S Travel Plan Direct Routes B
Appropriate Tactile Surfaces B
Well-lit and Signposted to Other B
Amenities
Pedestrian Road Network G
Heat Island Vegetated or Shaded Paving Areas L
Reduction Parking Under Cover L
Light Pollution Light Pollution Reduction L
Site Plan to Secure the Solar Access
Solar Access ) G
Right
&5) Waste Op;rathnal Waste Faf:l'htles G,B
o unctional Adaptability B
= Rai Reduction of Rainwater Discharge Loads GBC,
= ainwater L
5] Management Rainwater Management G,L
Outdoor Water Use Reduction L
Green Space linked with off-site G
o ) Greenery
=.g | Preservation Enhancing Site Ecology GB
S8 | & Creation of Long Term Impact on Biodiversity B
g g8 Biotope Biological Resources Conservation/Restoration| G,C
= Greenery Plan with Native/Local Species | C
Maintenance of Green Areas G,C
Visual Comfort Daylighting B
View Out B
Safety and Safe Access B
Security Security of Site B
- -
g Ogiearleip:fce Exterior Open Space L
5 . Places of Respite L
® Respite
= Exterior Access Direct Exterior Access L
o8 Guide Wind into the Site C
g Site Thermal Shaded Space for Pedestrian Areas C
@ | Environment Green and Water Spaces C
Improvement | Green Exterior Finishes of the Building | C
Installing Heat Vents in High Locations | C
Integration with Surrounding Landscape | C
Use of Green Space to Enhance C
Landscape
Townscape Conservation of historic Landscape C
5 | & Landscape Use of Local Materials to Enhance C
8 Landscape
Q Aesthetics form main viewpoints of C
S Surrounding Area
a Continuation of Unique Local Character, C
a Local History and Culture
a . .. | Local Contribution Through Provision of
Characteristics ) s @
& Outdoor Fun;tlonal Spaces and F§C|I|t|es
. Formation of Rich Intermediate Zones
Amenity

Consideration for Crime Prevention

* B=BREEAM 2014, C=CASBEE 2014, G=G-SEED 2016, L=LEED v4
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2) Preliminary Research Review of Sustainable
Healthcare Facility Outdoor Space
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[Table 3] Elements for Healing Environment

Bengtsson, A, &

Ulrich, R. S. (1999) |Marcus, C. C. (2007) Grahn, P. (2014)

Physical movement | Physical movement Closeness
and exercise and exercise /easy access
Social support Social support Enclosure/entrance

20 XYAYSSYYL XLttt f32hof et 7t

Bengtsson, A, &

Ulrich, R. S. (1999) |Marcus, C. C. (2007) Grahn, P. (2014)

Sense of control
/access to privacy

Sense of control

/access to privacy Safety/security

Access to nature &
positive distractions

Access to nature &

positive distractions Familiarity

Visibility Orientation/way finding

Accessibility Options for weathers

Familiarity

Quiet

Comfort

positive art

3. Analysis Framework of Sustainable
Healthcare Facility Outdoor Space

3.1 Categorization of Analysis Framework
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[Figure 2] Diagram of indoor/outdoor space relationship
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SHSCHFigure 3).

3.1 Analysis Framework of Sustainable Healthcare
Facility Outdoor Space

Xzt A A= 21E57|&(G-SEED, BREEAM, CASBEE, LEED)9|
QRety HitdFE1 QRS XReE 2deass &
ostd, TA| 9 WESQ A, X|YAS|, AFRXO| 4| 7HK| iz [Table 5] Summary of the Selected Regional Public Hospitals
2ME2 H2|SIYCHTable 4). HHE Ao 00 CHXIM [ A Hospital B Hospital
EAZE 7HE MYE|0{0F StEz #HE WES ESSts LAl : ' -
X HE/AR FHHE7L HE0 R=E =ME ZFoIUC Exterior
Photo
[Table 4] Sustainable Outdoor Space Analysis Framework
of Healthcare Facility
Category Analysis Item perial
Site Selection & Ecology Protection Photo
Surrounding Density and Diverse Uses
City Network E::)klil;gTrSa:ascp:rt and Bicycle Network = B
- - City Type Small City Big City
Pedestrian Environment Storey B2, SF BL 5F
Adaptability for Future Change Site Area 13,478 m 14,190 m'
Preservation & Creation of Biotope Total Floor 22,076 m' 13,829 m’
En\l;lfc:::rilent Rainwater Management ' Medical Area 12,292 m* 12,051 m’
Waste Storage & Operation Facilities Beds 201 148
Townscape & Landscape Constructed 1983 1992
Locality Local Characteristics & Outdoor Amenity C Hospital D Hospital
Consideration for Crime Prevention
Exterior Open Space/ Places of Respite Exterior
Site Thermal Environment Improvement Photo
Visual Comfort (Daylighting, View Out)
Physical Movement and Exercise
Social Support
.| Sense of Control/ Access to Privacy
User Wellbeing Access to Nature & Positive Distractions Aerial
Accessibility Photo
Familiarity/ Quietness/ Comfortness
Art i’ ; &
Safety and Security City Type Small City Small City
Options for weathers Storey B2, 6F BL, 4F
Site Area 7,161 m* 14,675 m’*
Total Floor 15,900 m’ 17,045 m*
Medical Areal 14,998 m’ 13,687 m’
4. Case Analysis of Selected Regional Beds 299 231
Constructed 1978 1982

Public Hospitals

4.1 Case Selection and Summary

AgEsezd 3 HUAERS NAANYSSEAOZ
FEL} fE|LtE SIARMANM T3 5i2|9ge +H
Stz AHYERAO0IH, X|FAt2|Q| 22Xt HH2 R 7| H22A
AAE TRt SSEUARMYS FHDICHLee, 2014).
20173 73 X 34709 X[go|z 1t 5702 HYAE O]

*Medical Area: Total area excluding parking space and funeral hall
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4.2 Analysis of Outdoor Space Sustainability
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[Table 6] Results of Sustainability Analysis

Category Analysis Item

Site Selection & Ecology Protection

Surrounding Density and Diverse Uses

City  |Public Transport and Bicycle Network

Network | Parking Space

Pedestrian Environment

Adaptability for Future Change

Preservation & Creation of Biotope

Natural -
Rainwater Management

Environment

Waste Storage & Operation Facilities

Townscape & Landscape

Locality |Local Characteristics /Outdoor Amenity

Consideration for Crime Prevention

Exterior Open Space/ Places of Respite

Site Thermal Environment Improvement|

Visual Comfort (Daylighting, View Out)

Physical Movement and Exercise

Social Support

User |Sense of Control/ Access to Privacy

Wellbeing | Access to Nature /Positive Distractions

Accessibility

Familiarity/ Quietness/ Comfortness

Art

Safety and Security

Options for weathers
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©=Very Good, O=Good, A=Fair, X=Poor
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[Table 7] Site Plan and Parking Area
A Hospital B Hospital

D Hospital
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