




SDG Declaration by United Nations

Goal 11.  Make cities and human settlements inclusive, safe, resilient and sustain-
able

Cities are hubs for ideas, commerce, culture, science, productivity, social develop-
ment and much more. At their best, cities have enabled people to advance socially 
and economically. With the number of people living within cities projected to rise to 
5 billion people by 2030, it’s important that efficient urban planning and manage-
ment practices are in place to deal with the challenges brought by urbanization.

Many challenges exist to maintaining cities in a way that continues to create jobs 
and prosperity without straining land and resources. Common urban challenges 
include congestion, lack of funds to provide basic services, a shortage of adequate 
housing, declining infrastructure and rising air pollution within cities.

Rapid urbanization challenges, such as the safe removal and management of solid 
waste within cities, can be overcome in ways that allow them to continue to thrive 
and grow, while improving resource use and reducing pollution and poverty. One 
such example is an increase in municipal waste collection. There needs to be a 
future in which cities provide opportunities for all, with access to basic services, 
energy, housing, transportation and more.





NCKU’s Statement on Goal 11

To enhance the sustainability of human living space, National Cheng Kung Univer-
sity's (NCKU) initiative for sustainability includes three pillars: environmental 
sustainability, economic sustainability and social sustainability. In pursuit of 
economic development, human beings should attach importance to environmental 
preservation and cushion the impact of man-made development on nature. In the 
meantime, the countermeasures adopted should give consideration to social equity. 
For the practice of Goal 11 by NCKU, the field extends from densely populated 
cities to coastal areas. The approach starts with innovative technology and that is 
easy to apply and affordable to implement.
Regarding urban development zones, the university has established the High Densi-
ty Street-level Air-temperature Observation Network (HiSAN) in Tainan City. 
Centering on the elevated temperature in urban areas and environmental sustainabil-
ity, this study reviews the phenomenon of the urban heat island associated with 
urban development. It proposes strategies to slow down the problem of high 
temperature by observing temperature variations over time with a high density 
observation network. In regards to coastal areas, NCKU has conducted an imple-
mentation plan adapted to environmental change in Tainan coastal areas (IMPACT), 
an important initiative and action plan. The IMPACT project team, consisting of the 
Department of Architecture, the Department of Hydraulic and Ocean Engineering, 
the Tainan Hydraulics Laboratory, the Department of Urban Planning, the Institute 
of Ocean Technology and Marine Affairs, and the Department of Environmental 
Engineering, are working together to come up with adaptative plans for environ-
mental issues in the coastal area of Tainan. In addition, it has explored the problems 
facing Tainan’s coastal areas under environmental change, heightened young 



students' concern over local environment and social issues, and guided students to 
delve deep into coastal communities to help them adapt to climate change. The team 
has actively implemented the UN Global Goals for Sustainable Development 
(SDGs) in line with international standards in order to fulfill its social responsibility. 
The project covers sandbank changes concerning ecological and environmental 
balance, asparagus net house production quality improvement, and promotion and 
innovation of environmental education. Under the condition of maintaining balance 
in environment, new strategies of low impact of man-made disturbance along with 
adaptation to climate change are proposed to meet human sustainability.



NCKU’s Curriculum Corresponding to Goal 11

1. Workshop on Intelligent Life Design Thinking (interdisciplinary)
2. Industrial Design Approach to Energy Issues (interdisciplinary)
3. Interdisciplinary Sustainable Development (Center for General Education)
4. Integrated Practice of Design Art (Center for General Education)
5. Social Practices and Social Enterprises (Center for General Education)
6. Ecology, Ethics and Local Practice (Center for General Education)
7. Smart Green Life (Center for General Education)
8. Scheme Planning and Practice of Satoyama do Satoumi (Department of Chinese Litera-
ture)
9. Trends in World Cultural Heritage (College of Liberal Arts bachelor program)
10Environmental Geology (Department of Resources Engineering)
11. Green Innovation and Product Development (Department of Resources Engineering)
12. Urban Planning (Department of Civil Engineering)
13. Soil and Water Conservation Engineering (Department of Civil Engineering)
14. Interdisciplinary Sustainable Development (Institute of Hydraulic and Ocean Engineer-
ing)

 



15. Restoration and Management of Coastal Wetlands (Institute of Hydraulic and Ocean 
Engineering)
16. Transportation Planning (Institute of Transportation and Communication Management 
Science)
17. Science and Technology Management (Institute of Transportation and Communication 
Management Science)
18. Internet of Things and Urban Computing (Institute of Computer and Communication 
Engineering)
19. Integrated Design of Buildings and Structures (Institute of Architecture)
20. Globalization and Localization of Innovative Material Thinking (Institute of Architec-
ture)
21. Urban Design Theory and Method (Institute of Architecture)
22. Building Carbon Footprint Assessment (Institute of Architecture)
23. Introduction to Urban Planning (Department of Architecture)
24. Regional Traffic Planning (Department of Urban Planning)
25. Traffic Engineering (Department of Urban Planning)
26. Urban Planning and Design Practice (I) (Department of Urban Planning)
27. Urban Engineering (Department of Urban Planning)
28. Introduction to Urban Regeneration (Department of Urban Planning)
29. Urban Design (Department of Urban Planning)
30. Urban Land Use Plan (Department of Urban Planning)
31. SDG11 Dementia-Friendly Community Planning and Design (Institute of Urban 
Planning)
32Innovative Technology Applied to Spatial Planning (Institute of Urban Planning)



Rapid urbanization poses a serious challenge to many cities around the world, rang-
ing from ensuring adequate housing and infrastructure to supporting a growing 
population, to coping with the impact of urban expansion on limited environmental 
resources and reducing vulnerability to disasters. Between 2000 and 2014, the 
proportion of the global urban population living in slums dropped from 28.4% to 
22.8%, while the actual number of people living in slums increased from 807 
million to 883 million. National Cheng Kung University (NCKU) has created a 
pluralistic and ideal life with the concept of sustainable development. The College 
of Planning and Design has been promoting local development and practice, 

NCKU’s Research Achievements 
Corresponding to Goal 11



integrating resources with the College of Bioscience and Biotechnology, and 
enhancing the ecological environment and food safety in sustainable cities. Howev-
er, as a whole, it is closely linked with the development of Tainan City with the 
NCKU community, and aims to become a sustainable urban experimental base for 
global teaching and industrial development.



Milestones (Major Events)

2016:
1. Started up the urban HiSAN system and analyzed and discussed the temporal 

and spatial changes of the heat island using high-resolution technology.
2. Established the urban climate map with the results of high resolution tempera-

ture measurements in cooperation with the Research Center Human Biomete-
orology of the German Meteorological Service.

2017:
1. Compared the results of high resolution temperature measurements in Tokyo 

and Tainan in cooperation with Chiba University, Japan, and proposed trans-
national strategies and agreements to mitigate the urban heat island effect.

2. Presented the results of temperature measurements at the Tainan Urban 
Design Review Committee and explored how to introduce related laws and 
regulations.

2018:
1. Held a Taipei-Japan-Germany urban microclimate workshop to discuss trans-

national cooling strategies.
2. Organized a flooding adaption workshop in the Longshan community and 

took students to participate in a workshop on independent disaster prevention 
and sharing in Guangsanli and carry out disaster prevention activities.

3. Conducted the NCKU Summer Service Camp: the intellectual survey of 
Beimen sandbar, put up an coastal after-school classes program stall at the 
Qigu Seafood Festival, and promoted the program at the Beimen Milkfish 
Festival .



4. Organized the USR Achievement Exhibition of the NCKU College of Plan-
ning and Design, with visits and exchanges from teams from Hong Kong, the 
United States and Thailand.

2019:
1. Held a press conference to present the construction and application of a map 

of the thermal and wind environment in Taiwan's metropolitan areas.
2. Through the German Federal Ministry of Education and Research/Bunde-

sministerium fur Bildung und Forschung (BMBF) and Taiwan Ministry of 
Science and Technology grants, NCKU and Heidelberg University conducted 
Tainan/Heidelberg sustainable city exchanges and facilitated official visits.

3. Explored the eel larvae fishing industry in the Beimen lagoon, and supported 
Shih Fen community Lan Ren B&B in promoting sandbar transition and 
coastal cleanup knowledge to the local industry.

4. Organized a camp with Sangu Elementary School and the local community in 
introducing the issues of sustainable environment into elementary environ-
mental knowledge literacy through innovative curriculum education in 
universities.



Application of IoT Technology to Construct a 
urban high-density environmental quality 
monitoring network

A metropolitan area that is significantly warmer than its surrounding rural areas due 
to material heat storage, anthropogenic heat, and airflow obstruction is called the 
urban heat island effect. This not only exerts negative impact on human health and 
comfort, affecting the quality of urban life, but also increases energy consumption 
and carbon emissions due to air-conditioning usage in response to rising tempera-
tures. To understand and analyze this important issue of sustainable urban develop-
ment, the BCLab, led by Professor Tzu-ping Lin of NCKU, teamed up with the 
Tainan City Government in setting up the High Density Street-level Air-temperature 
Observations Network (HiSAN). The results of the measurement and analysis of 
102 residential temperature measurement points was introduced into the regulatory 
norms for high-temperature and weak-wind potential areas in urban design delibera-
tions. At the same time, the team also worked with the Kaohsiung City Government 
to further import IoT technology, establish the smart temperature and environment 
observation network in Kaohsiung (STONK), and upload real-time environmental 
information to the cloud, which will benefit Kaohsiung's policy on management of 
land use, three-dimensional greening and allocation of solar panels.



Temperature monitoring network installation

temperature distribution in Tainan City



Reconstructing the Past, Present and Future of 
Sandbar Change by remote satellite sensing and 
UAV Aerial Photography

Considering the issue of sustainable ecology, attention has been paid to the problem 
of widespread use of modern engineering to solve environmental problems, result-
ing in insufficient sand resources in sandbanks and the reduction of lagoon ecosys-
tem areas. This not only affects the volume of the lagoon itself, but also the ecologi-
cal environment and industrial aquaculture. As a result, a team led by professor 
Shih-Chun Hsiao and deputy director Wen-son Chiang of the Tainan Hydraulics 
Laboratory has been developing strategies of human and environmental adaptation 
to the changes of sandbanks. Their team is applying hydrological simulation in 
conjunction with aerial photographs of landform and topography, taken by Profes-
sor Jiann-yeou Rau of geomatics, and using the water quality analysis technique of 
associate professor Chih-hua Chang of environmental engineering for: 1) evaluat-
ing how to reduce the groin effect by simulating scenarios; 2) developing UAV 
photogrammetry for 3D modeling to monitor sandbar changes; and 3) using multi-
spectral and water quality monitoring instruments to analyze changes in salinity 
following a rainstorm.



Led by Wei-shiun Lu, PhD of the Tainan Hydrau-
lics Laboratory, students survey the Beimen 
lagoon to gain a better understanding of the 
phenomenon of lagoon and ecological changes.



Assisting young farmers in the sustainable 
agriculture action plan against high 
temperatures in extreme weathers with 
intelligent irrigation systems

Asparagus is an agricultural produce containing high nutrients commonly encoun-
tered on the dining table. In order to maintain the yield of asparagus, young farmers 
use a net house to increase the output of asparagus in winter and reduce the losses 
caused by heavy rain and high winds. Although the yield is increased in winter, the 
design of the net house in summer results in poor quality of asparagus due to high 
heat. For this reason, a team headed by professor Tzu-ping Lin of the department of 
architecture assisted the Banana’s Asparagus farm. This team’s goal is raising the 
crop’s quality in the net house during summer, and maintaining its output in winter 
through a novel environmental control technology with an affordable budget.



Dr. Kuo-An Hung and I-Wei Hsu with a Master 
degree on a team led by professor Tzu-ping Lin 
jointly propose improvement strategies for the 
Jiangjun asparagus net house.



Science communication based on knowledge 
of coastal environmental changes and 
fieldwork practice

Under a combination of scientific research and field practice, a  dialogue with users 
requiring adaptation to the environment, at present there is a gap between scientific 
knowledge and practical experience. Therefore, the team made good use of knowl-
edge translation, and incorporated the problems identified by the team, accumulated 
the knowledge and the conflicts faced by the team, into an interactive environmental 
context with play design. In addition,  the team has actively promoted scientific 
knowledge in the form of stalls, so that valuable research and field experience could 
be passed on to the public and play a role in shaping civic literacy. Furthermore, 
based on the concept of disaster prevention education, the team used experiential 
teaching aids to permit students to link with existing school courses. They were able 
to evaluate the comprehension and knowledge background of those receiving infor-
mation, and design a number of teaching aids for impacted learning. Students no 
longer passively receive information from the instructor and take an examination. 
Instead, they are actively involved in this interactive classroom for interdisciplinary 
learning, intergrade and intergenerational knowledge exchanges, and results in a 
link between science, technology and innovative design and the real world. With a 
total of 13 subjects involved, including architecture, hydraulic engineering, urban 
planning, and disaster mitigation technology, students were allowed to think about 
different environmental issues in an interdisciplinary approach. In response, they 
said during a course for coastal cleanup activities that "The conventional beach 



Members Min-chi Wen and Feng-ting Ting 
with a master's degree of a team led by asso-
ciate professor Yi Chang of ocean technolo-
gy and marine affairs bring students to 
know the phenomenon of sand loss through 
a “pass through” game.

Yi-ting Wu with a master's degree from the 
team headed by professor Tzu-ping Lin and 
Yu-hsuan Hsieh with a master's degree from 
the team led by associate professor Yi Chang 
teach people about environmental change 
issues during a coastal after-school classes 
program.

cleanup program is just to collect and classify garbage. Through the teacher's expla-
nations in the course, however, we have a better understanding of garbage decom-
position, the policies and sources of oyster culture floats, as well as a profound 
experience of the serious impact of human waste on the environment."
Those experiences and processes are the items that our team has actively developed 
and promoted. The aim of achieving the goal of the Ministry of Education is to use 
the university’s social responsibility to change the isolation of traditional education 
and research, make use of the combination of fields to expand the feasibility of 
research, and increase the breadth of students' thinking about career development, 
so they can apply what they have learned for industry-academia cooperation.



Shalun Smart Green Energy Science City

The development goal of the Shalun Smart Green Energy Science City is to create 
a smart ecological city with a symbiotic relationship with nature, to construct com-
munity development and its necessary living system with a human-centered 
approach, and to transform part of the area into a demonstrative field for the devel-
opment of low-carbon, intelligent technologies. In face of the interaction between 
the national economy and energy, the creativity and well-being of local people, and 
the Shalun Farm with the ecology of western Taiwan, the Shalun Science City has 
established the following seven principles:

1. New Economy Engine as Nature Protector 
2. Disturbances to Recoveries 
3. Reciprocal Complementarity 
4. Social Mixture and the Right to the City
5. Smart Circularities 
6. Anticipate Changes 
7. Always Positive 

This project, in line with the national development plan, will promote the concepts 
of a smart city, green energy, photonics and other high-tech industries. Furthermore, 
national R&D centers, supplemented by the momentum of an international medical 
industry, build an ecologically sustainable and circular smart city with the Shalun 
Farm as an  example for future life. Thus combining smart healthcare with biotech-
nology, and eventually become an economically, socially and ecologically resilient 
city.



In terms of economic resilience, this project has analyzed the existing local resourc-
es in the special district around the Tainan HSR station and its adjacent areas. For 
example local animal husbandry businesses industrial clusters, R&D support from 
the College of Photonics at the Tainan campus of National Chiao Tung University 
and the Southern Taiwan Science Park, as well as medical resources from the 
National Cheng Kung University Hospital in East District of Tainan. With the exter-
nal support of the Ministry of Science and Technology and the government's 
policies, the team has chosen industries with an increased chance of forming a local 
complete industrial chain to be the ones introduced into future plans. We aim to 
strengthen our ability to cope with external economic turbulence with a pluralistic 
economic structure as the development goal.
Regarding social resilience, this project area is part of the Dawulun community. In 
addition to meeting the daily needs of a small number of residents in the Tainan 
HSR special district, it should also pay attention to the needs and demands of the 
residents of the Dawulun community. The project should anticipate the problems 
and needs that will arise due to the introduction of new inhabitants and a newly 
employed population into future industries. In the future, we will strengthen the 
sense of community and its self-revitalization ability by incorporating community 
concerns into planning and design.
With respect to ecological and environmental resilience, the projectutilized the 
Shalun Farm as a supporting field and realized the goals of food self-sufficiency, 
water resources management, energy and waste recycling. In the meantime, we 
have put forward corresponding countermeasures for natural disasters and ecologi-
cal conservation, for example typhoons and flood response plans. In addition to 
rainwater reuse facilities, flood detention or rainwater storage and drainage facili-
ties in general construction, we have also planned rainwater circulation systems and 
sewage circulation systems to strengthen the capacity of the project area to deal with 
external natural disasters.



Global Link
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