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ABSTRACT: Social demand for ecological engineering and technology has increased in tandem with national economic
growth in order to improve the environmental capacity of civil infrastructures. To meet this demand, the Korean Society of
Ecology and Infrastructure Engineering (KSEIE) was established in January 2013 and has contributed to the development of
ecological engineering technologies. However, the establishment of an educational system for human resources training in
ecological engineering is still at an early stage, and it is imperative to develop a curriculum for producing the human resources
that can understand and apply ecological principles and functions and that is equipped with the abilities required for
ecological conservation, restoration, and creation. As part effort, the KSEIE held a forum, entitled Founding the Education for
Ecological Engineering, to discuss the establishment of the education system for ecological engineering in Korea. In this
paper, based on the discussions and suggestions made during the forum, we analyzed the current status of ecological
engineering education in various disciplines — civil and construction engineering, biology and environment, and landscape
planning — in domestic universities, and attempted to seek possible solutions based on the cases of foreign universities.
Generally, ecology and other application curricula are taught as fragmented subjects and fields in domestic universities. The
development of new education strategies and systematic curricula for multidisciplinary education, ecological response to
climate change, and the expansion of research fields is required.
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Fig. 1. Country exposure to climate related damage
(Morgan Stanley Research, 2007).
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Table 1. List of U.S. universities in which ecological engineering education program exists.

Universities Programs

Website

Environmental and Ecological

Purdue University Engineering (undergraduate)

(graduate)

Ecological Science and Engineering

https://engineering.purdue.edu/EEE
http://www.purdue.edu/gradschool/ese/

Ohio State University |Ecological Engineering

http://fabe.osu.edu/future-students/majors/food-agricultur
al-and-biological-engineering/ecological-engineering

Oregon State University |Biological & Ecological Engineering

http://bee.oregonstate.edu/ecological-engineering-underg
raduate-program

State University of

New York Ecological Engineering

http://www.esf.edu/ere/graduate/ee/

Saint Francis University |Ecological Engineering

http://francis.edu/ecological-engineering/

Environmental and Ecological

University of Minnesota . .
Engineering

https://www.bbe.umn.edu/undergraduate/majors-minors/e
nvironmental-and-ecological-engineering

Louisiana State

University Coastal & Ecological Engineering

http://www.cee.Isu.edu/academics/graduate/areas/coastal
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Table 2. Current status of ecological engineering education in Korean universities according to the application fields
of ecological engineering techniques proposed by the IEES (International Ecological Engineering Society).

Application fields

Current status in Korean universities

« Constructed wetlands and aquaculture

» Wastewater reuse and recycling/ Ecological sanitation
* Integrated water resources management

* Renewable energy/Solids recycling systems

* Related courses opened in colleges
« Active research activities and national funding available
« Increasing field application

« Restoration ecology and habitat reconstruction

» Green architecture and integrated building techniques
* Transportation and infrastructure

* Urban and regional planning/ Landscape architecture
* Industrial ecology

« Inactive college courses and national research funding
« Field applications available only for rivers and roads
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Table 3. An outline and core curricula of Korean universities specialized in ecological engineering.

University Estat;llles;:ment Faculty number| Specialized area Major courses
Ecology, Environmental ecology, Plant ecology,
Divisi Animal ecology, Aquatic ecology, Microbial
ivision of : .
: ecology, Conservation biology, Ecosystem
Environmental Ecology,
. . ecology, Landscape ecology, Systems ecology,
Science and Environmental / ) . A ;
) 2000 14 . . Ecological engineering, Ecological restoration
Ecological science, Ecological ) - ) - .
Engi - f . engineering, Ecological modeling practice,
ngineering, Korea engineering R ling technol R bl
University esource recycling technology, Renewable
energy, Natural environmental disaster
management
Ecological engineering, Systems ecology, River
ecological engineering, Urban ecological
Department of Environmental engineering, Marine ecological engineering,
Ecological engineering, Wetland ecological engineering, Industrial
Engineering, 2003 6 Oceanography, ecological engineering, Ecological modelling,
Pukyong National Ecological Ecological engineering design, Ecology
University engineering information system, Ecology survey, Recycling
and reuse of wastes and practices, Ecological
economics

Table 4. Subjects related to ecology or ecological engineering in the curricula of twelve country-wide departments of

landscape architecture and planning in Korea.

Subjects

Opened in more than 50% of universities|Opened in less than 50% of universities

Required subjects related to ecology

Environmental ecology,
Ecological (environmental) restoration |management,
engineering,

Environmental ecological planning,

Landscape ecology planning,

Urban environment/biotope design,
Ecological landscape (restoration)

Ecological tourism (recreation)

Environmental (ecological) conservation|Landscape dendrology,

Landscape plant (flowering plant)
materials,

Landscape (ecological) planting,
Environmental open space planning
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Table 5. The number of universities along the degree of
strengthening on focus fields in the twelve country-wide
departments of landscape architecture and planning in
Korea.

Degree of strengthening

Focus fields \l/:vrvy Lo l\f:ge High ng
Segmentation of major 1 2 6 2
Construction technique 2 5 4 1
Employment education 2 5 2 1
Internationalization 1 5 2 1 2
Convergence education| 1 2 2 4 2
Self-improvement 1 2 6 1
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Civil Engineering
14%

*Qthers: Entomology, Horticulture,
Mechanical Eng., Biological Sci., Political
Sci., Ag. Economics, Electrical & Computer
Eng., Food Sci.

Aeronautics and
Astonautics

Materials
Engineering
6%

Engineering
Education

*Others: Chemical Eng, Earth, Atmospheric, and
Planetary Sci., Food Sci., Health Sci., Industrial Eng,
Management, Nuclear Eng.

Fig. 2. The ratio of faculties by departments in Ecological Sciences and Engineering (ESE) (A) and Environmental
and Ecological Engineering (EEE) (B) of Purdue University.
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