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ransparency and communication with stakeholders have 
always been a central focus of the SC+NTU plan. We believe 
that the diverse actors who live and work at the NTU campus 

can best define and understand “comfort” through a process of active 
and open communication. The fruits of this process provide the 
impetus for expanded environmental research and climate action to 
be undertaken.  

NTU4AQ and other sensors have been deployed throughout campus 
and have started collecting large amounts of environmental data. As a 
result, the planning team has also opened discussions with the Office 
of General Affairs, a key promoter of the project, on how the sensor 
data could be utilized to help improve the operational efficiency of 
campus facilities. Preliminary discussions were held on topics such 
as energy-saving street lamps, enhanced construction site 
management, and an integrated environmental information database. 
Both parties agree that detailed information from environmental 
monitoring not only promotes the smart management of campus 
facilities, but also leads to better overall environmental decision-
making and thus a more sustainable campus.

In addition, May was also a month that saw drastic changes in 
planning. The team had originally planned to test the inspection and 
repair processes of indoor and outdoor sensors, but as the COVID-19 
pandemic worsened, by mid-May the entire campus entered a remote 
working mode. Therefore, the team had to adjust their priority to find a 
balance between remote and on-site work. This change in 
circumstance has created the opportunity for the team to take a step 
back and focus on the back-end system platform. In addition to 
improving the stability of the dashboard and database, we have also 
begun to develop remote monitoring software that enables real-time 
communication of data on the sensor status and health. Furthermore, 
we began to analyze the sensor data to gain a better spatial 
understanding of the distribution trends found in the data that were 
observed throughout the campus. We also interacted with online 
student groups through Facebook in order to raise awareness of IPCS 
and other environmental comfort issues.
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Study Session on Outdoor Air 
Quality Issues I: Theoretical 

background of atmospheric science

NileDawk Dashboard 
Completion
In order to present the environmental data in a form that more 
closely meets the needs of end users, and to highlight the 
concept of “environmental comfort,” we have started 
development on a range of customized dashboards. This 
includes the NileDawk Dashboard as the first custom 
dashboard for use by the general public. We use an R-
language web application framework called Shiny App, 
which is enables quick and stable dynamic website 
development with interactive features. Since sites developed 
with Shiny are not suitable for multiple, simultaneous users, 
we use the Cloud Run serverless platform offered by Google 
Cloud Platform to package the project into a docker image. 
When a user enters the site, a new docker container is started 
to operate it, and if they are a single user then there is no 
need to start a host, which saves usage and budget.

05/10

05/04

With the completion of NTU4AQ and the stable online database, the project team also began to increase the percentage of data analysis. Therefore, 
in May, the team reached out to Assistant Professor Xie Yi-huan who has more than ten years of experience in NTU’s Department of Atmospheric 
Sciences, and now serves in the IPCS. Professor Xie was invited to help introduce research and methods that will enable the team to clearly grasp, 
and further articulate, issues of outdoor air quality (study resources included course materials from the Department of Atmospheric Sciences): with 
study topics including the “Introduction to Atmospheric Chemistry” and “Boundary Layer Meteorology”, among others. The study session format is 
being utilized to introduce the team to relevant information that will enhance current methods and processes of data analysis. (Editor’s note: course 
details forthcoming) 
The chosen theme for the first study session was “the theoretical background of atmospheric sciences.” The purpose was to remind students to be 
cognizant of theories and physical processes while conducting outdoor air quality data analysis. The introduction focused on the development of air 
quality and environmental protection networks, with a discussion on how to interpret general “diffusion conditions,” and an overview of important 
physical processes that affect diffusion conditions. With a better understanding of these physical processes, the variations in pollutant concentrations 
come into focus. Grasping these variations will help the team to further identify unique phenomena from their data analysis, and promotes the 
conceptualization of new research topics. (Video link: https://youtu.be/hU_B8_5mRYo) 

https://youtu.be/hU_B8_5mRYo
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Study Session on Outdoor Air 
Quality Issues II: Observation

During the second session of the study session in May, 
Professor Xie covered the topic of “observation” of air quality. 
At first glance, most “observers” might reduce this topic to the 
simple act of measurement, perhaps even questioning the 
necessity of an entire study session devoted to it. In fact, the 
editor can admit to the immediate reception of this topic as 
redundant given that any controversies over the introduction of 
microsensors had been resolved years before. So what novel 
perspective could this dedicated study session provide? 
The answer lies in the current focus of research observations. 
As an example, the role that other information plays (i.e. 
weather maps, weather stations and boundary layer 
thicknesses) as a basis within analyses of air quality data. 
Another important point being the various ways  research 
teams integrate microsensors into similar research; such as the 
calculation of exposure, applications of unmanned vehicles 
(enabling simultaneous measurement of the vertical stability 
of the atmospheric boundary layer), and the circulation of 
inside/outside air exchange rates. At the end of the session, 
Professor Xie drew three conclusions from the topic 
discussions: 1) If you have money, you can choose from many 
interesting topics; 2) If you do not have money, you can still 
do detailed topics; and most importantly, 3) Nothing is 
impossible, just unexpected.(Video link: https://youtu.be/
n2poIsiT8SU ) 

05/11

General Secretary Meeting
In the half year since the project was launched, NTU4AQ’s 
successful deployment throughout the campus has been silently 
and consistently supported by NTU’s Office of General Affairs. 
The Project team held a meeting with Chief Ge and the leader of 
the Yinshan team. In addition to expressing gratitude for their 
support, the past achievements of the project were also shared. 
During the conversation with the general secretary, it became 
clear that the team has a great opportunity to assist the facility 
management unit. For example, the Office of General Affairs 
currently has smart street lights installed along Zhoushan Road; 
if they can be integrated with relevant real-time data, such as the 
lighting of NTU4AQ, it can help the management team increase 
efficiency by giving them the necessary information to balance 
the power consumption of the lights and optimize the timing of 
turning them on.

05/13

https://youtu.be/n2poIsiT8SU
https://youtu.be/n2poIsiT8SU
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Study Session on Outdoor Air 
Quality Issues III: Modeling 05/25

This marked the third reading session on outdoor air quality that took place in May. The topic chosen this day was closely related to Professor Xie’s 
primary area of expertise on outdoor quality issues. Therefore, in addition to imparting valuable knowledge, this study session also conveyed a 
research history rich with blood, sweat, and tears. In this session, Professor Xie advised on a variety of important aspects of modeling: how the air 
quality model should be used, explanation of the underlying logic established by the model (white box, black box, grey box), and how to correctly 
interpret output data produced by the model. What left the strongest impression was the discussion of “scale” and the difference between 
“prediction, simulation, and estimation”. In the discussion of scale, it became clear that it is a critical element to be considered in choosing an 
appropriate model, while the distinction between prediction, simulation, and estimation seems to be most easily confused. When these points are 
taken together, their significant impact on the construction cost of the model becomes clear. At the current stage, the project has not yet proposed to 
develop its own model. However, if the project intends to pursue collaborative research with other teams in the future, it may be necessary to clarify 
the “scale” that this project endeavors to address. It can be concluded that NTU4AQ data can indeed enhance the comparison of data produced 
through modeling. (Video link: https://youtu.be/GHgzbSsWyKg)  

05/31

Fulfilling the social responsibilities of the university has always been a core task of this project. Since its inception, the team has been working with 
the Wenshan Community College team to install the MAPS6 indoor air sensor in campus classrooms. According to the April data, it was found that 
the heaviest usage time of the classroom is during the afternoon and evening; with the highest flow of people from 6pm-9pm. During this time on 
the evenings of 4/1 and 4/22, the highest CO2 values were recorded which exceeded 700PPM. The team recommends opening classroom doors and 
windows to maintain good air circulation when there are many people, thus ensuring the CO2 concentrations do not rise to levels that could 
negatively impact learning or cause bodily discomfort.  The PM2.5 and PM10 values of suspended particulate showed normal to good levels during 
the majority of the time they were recorded. However, attention must be paid to outdoor air quality and incidents of air pollution imported from 
abroad. Closing doors and windows is the recommended action to prevent contaminants from entering the room. The temperature readings can best 
describe the classrooms as a warm to hot environment. The average temperature was 28.8℃, with a high of 32℃. When recorded temperatures are 
higher than 28℃, the air conditioner and electric fans can be turned on to keep the indoor temperature at a comfortable level. A cool and 
comfortable environment not only contribute to student health but also increases learning efficiency. The team will also continue to identify and 
provide appropriate strategies for indoor environmental management so that classroom users can focus on learning in a comfortable environment. 

Analysis of  Wenshan 
Community College

https://youtu.be/GHgzbSsWyKg
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05/31

Preliminary analysis of PM2.5 
in Yingge’s Di Gong Temple

Besides being a center of spiritual belief and practice, temples are also important places that bring together community members and create spaces 
for communication. However, the incense and gold foil burned during worship services are thought to pose long term health hazards. With the 
support of Lin Li, director of the Yingge Jianguo Li office, the team installed a MAPS6 sensor within the community area of the Digong Temple, 
with active monitoring beginning in May. Preliminary data was collected to build a better understanding of the air quality during daily activities in 
the temple. The team analyzed the PM2.5 data for two weeks from 5/1 to 5/15 and found that the average value of PM2.5 during the two-week period 
to a value of 42.75 (µg/m3), with a daily average of 70.19 (µg/m3), and a low of 30.01 (µg/m3), values that are equivalent to levels considered 
unhealthy by a majority of widely accepted standards. From the daily average data, it was found that the values on 5/12 and 5/13 were the days that 
reached peak levels during the two-week period; 70.19 and 62.91 (µg/m3) respectively. These dates coincide with the first and second days of the 
lunar month; a day on which many people attend the site to worship. It also shows that additional attention needs to be paid to targeted air quality 
improvement strategies that can address traditional festivals. Taking into consideration the daily variation of PM2.5 levels, we were also able to 
observe that the peak concentration levels occurred during the timeframes of 7am-9am and 3pm-5pm, representing the periods with the peak number 
of visitors. Furthermore, during the daytime of the first and second days of the lunar calendar, the average hourly rate exceeded 150 (µg/m3), 
revealing that people are exposed to concentrations of PM2.5 that endanger their health while visiting temples. In addition to continuously 
monitoring the air quality in the temple, our team also needs longer time-scale data to improve cooperation and communication with the head of the 
temple and the public; to open up discussions on improvement strategies that will lead to a healthy environment. 

05/31 Analysis of  Daxue Li

The team worked with the Daxue Li office to set up MAPS6 sensors in the arcade outside the university office to try and better understand the 
microclimate environment of NTU and the surrounding community, and help solve related environmental challenges. Data collected in the month of 
May revealed interesting trends: the values of PM2.5 and PM10 are generally normal to sensitive; attention should be paid to outdoor air quality and 
air pollution incidents from abroad; higher values were recorded on weekdays during the time durations of 6:30am-7:00am and 6pm-7pm that 
coincide with peak traffic, with many vehicles entering and leaving the arcade area. Temperatures begin to warm up during the month of May. The 
average monthly temperature is around 29℃, and can reach highs of 36℃. When recorded temperatures are higher than 29℃, it is recommended 
that residents are warned of high temperatures, use sun protection, drink plenty of fluids, and are reminded to bring umbrellas along to prevent heat 
stroke. According to analysis of the team’s data, the distance between the Daxue Li office and the NTU Observatory is approximately 1km, but the 
development of a heat island effect has been observed in the area surrounding the university office, with recorded temperatures at the two locations 
differing by 2-3℃. The team will continue to monitor this phenomenon and work with the community to solve related issues in order to provide 
local residents with a comfortable and livable environment. (Temperature variation data was provided by the NTU Atmospheric Observatory) 
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ABOUT OUR TEAM

SC+NTU Work Team

Principal Investigator: Shiuh-Shen, Chien.

Consultant: Jen-Ping, Chen. Ling-Jyh, Chen. Jehn-Yih, Juang.

Executive Consultant: Ming-Kung, Chung. Yi-Huan, Hsieh. Po-Hsiung, Lin.

Work Team: Shao-Yuan, Liu. Fu-Hsiang, Ching. Miao-Jung, Chien.

                        Cheng-En, Lin. Xin, Yan. Tzu-Chun,Chang.

International Degree Program in Climate Change  
and Sustainable Development (IPCS)

The International Degree Program in Climate Change and Sustainable Development, as its 

name suggests, is an interdisciplinary degree program that encompasses a global perspective. 

Established by the College of Science, the program is a joint effort among NTU faculty 

members from both scientific research and humanities backgrounds. In dealing with climate 

change and sustainable development, we instrument in-depth teaching in a wide range of topics. 

Students are required to bring their knowledge and skills to the table and approach 

environmental issues from a multi-angled perspective. They are encouraged to break free from 

traditional views on sustainability and think outside the box. Students are expected to be 

motivated learners, thinkers, analysts, and most important of all, practitioners. Our ultimate 

goal is to cultivate students' ability in interdisciplinary problem-solving in dealing with the 

complexity of climate change issues.
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ABOUT OUR TEAM
Location Aware Sensing System (LASS)

The Location Aware Sensing System (LASS) is an important maker community in Taiwan, 

and it is also the creator of air boxes, water boxes, and other micro-sensing devices. LASS 

focuses on the integration of citizen technology and spatial information, aiming to design 

and implement an environmental sensing system with local characteristics through the 

integration of hardware and software. The community strives to promote open source and 

public welfare as the main axis, and to create customers instilled with a ‘self-creator’ spirit, 

develop low-cost environmental monitoring equipment with an open software and 

hardware architecture so that the public may build a set of sensing systems that meet their 

specific needs through a self-made process. At the same time, LASS also adopts and open 

attitude towards sensing data and allows volunteers to use environmental monitoring data 

uploaded to the cloud system by other partners in the community in order to build a real-

time monitoring network.

CONTACT US ➤ 

Wenshan Community College.  Daxue Village, Taipei City.  

Jianguo Village, Yingge Distrint New Taipei City.  Taiwan Mobile Co., Ltd

h"ps://www.facebook.com/NTUIPCS

PARTNERS  ➤

https://www.facebook.com/NTUIPCS
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