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e are pleased to announce that the SC+ team is now 
entering its second year. With the strong support and 
efforts of all parties involved, it has achieved many fruitful 

results. An inventory of this year’s efforts can be divided into three 
main parts: sensor software and hardware system development; 
scientific community engagement; and concept implementation with 
community science promotion. First, in terms of hardware system 
development, the team developed indoor (MAPS6) and outdoor 
(NTU4AQ) sensors, and used National Taiwan University as a Living 
Lab to create a spatial-temporal network of environmental sensing 
data on campus and in surrounding communities. In the field of 
professional science, we actively engaged in the scientific 
community; linking knowledge, dialogue, and exchanges between the 
two disciplines of data science and atmospheric science. 
Furthermore, in terms of topic implementation and community 
promotion, NTU’s five major lecture halls, as well as NTU’s campus 
have been initially used as indoor and outdoor research fields. These 
endeavors were undertaken in conjunction with IPCS practical 
courses and summer internship programs in order to develop 
connections of awareness and communication between students and 
the environment. Starting from the sensing data, we were able to 

identify and clearly define problems, and propose solutions with 
corresponding strategies. During the next year, the team will establish 
itself in Yunlin and cooperate with the Yunlin Branch of NTU Hospital 
to establish a local SC+ sensing network. The aims of the project 
include monitoring the microclimate, and establishing connections 
between the hospital and local residents to identify environmental 
problems and create viable improvement strategies that will lead to 
the development of a comfortable community living space. The team 
will continue to work hard and divide the development of the plan into 
three main axes, (1) basic system construction (2) Taipei field group 
(3) Yunlin field group. Overall the team will be continuing to develop 
Comfort+ and other related issues, and look forward to further local 
dialogues and exchanges with the community. This newsletter means 
to integrate and record the results of the team’s research progress, 
and to further disseminate wider scientific discoveries and new 
knowledge. In addition to the original activity records, starting from 
this newsletter, "Research Findings" and "Comfort + Essential 
Knowledge" sections will be added to allow readers to understand 
environmental issues in an approachable way and encourage citizens 
to participate in environmental improvement projects.

Shiuh-Shen, Chien. Jen-Ping, Chen.  Ling-Jyh, Chen. Jehn-Yih, Juang. Ming-Kung, Chung.Yi-Huan, Hsieh. Po-Hsiung, Lin.  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Completed installation of three 
NTU4AQ units around 

Drunken Moon Lake
During the beginning of July, the team has successfully 
installed additional NTU4AQs on the NTU campus. In 
response to the Tianshui project, three NTU4AQs have also 
initiated monitoring around Drunken Moon Lake. Through the 
environmental monitoring of a small area near the lake, 
combined with the sensors of the Institute of Oceanography, we 
are able to measure and analyze the different effects that the 
"air" and "water" of Drunken Moon Lake have on the local 
microclimate. 

07/07 Expert  Sensor  Calibration 
Conference
In view of the increasingly important role that the analysis and 
interpretation of sensor data plays in the project, there must also 
be a corresponding focus on the accuracy of data collected. We 
invited Professor Chen Jen-ping from the Department of 
Atmospheric Sciences at NTU to share their experience with 
the project team. Professor Chen mentioned under conditions of 
increasing humidity, PM2.5 particles absorb and expand due to 
the moisture, causing an overestimated value; an issue that can 
be addressed through a verification process. Also shared during 
the meeting, Professor Chen Ling-zhi of Academia Sinica 
explained how the modules use machine learning to calculate 
various models and environmental feature parameters using 
data science methods to compare the daily collection results 
with the observations of the Environmental Protection Agency's 
weather station, identifying the most suitable daily calibration 
model for sensor data. （https://pm25.lass-net.org/DCF/）

07/01

Monthly Activities Summary

https://pm25.lass-net.org/DCF/
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THOD project of NTU 
officially launched

In preparation for Taiwan's entry into a super-aged society by 
2025, this study combines the Yunlin High Speed Railway 
Station and National Taiwan University Hospital Yunlin 
Branch at Huwei Park in order to establish the Yunlin Life 
Laboratory. This project will emphasize community care in 
order to build a healthy and long-lasting community model for 
the new generation in 2030. This project seeks to integrate the 
time-saving mechanisms of various technological applications, 
with social design solutions that meet the needs of users, and 
likewise help solve the dilemma caused by a scarcity of human 
resources resulting from shrinking populations. It will enable 
various tangible and intangible resources to be flexibly 
allocated within homes and communities according to age-
based needs. From year 2021 to 2025, this research will focus 
on the integration of the Internet of Things (IoT) within a 
comfortable environment for the elderly, including the 
development of a community help desk and the creation of 
knowledge and research towards models of longevity. 
Meanwhile, the Yunlin team is setup to cultivate local 
communities and organizations, as well as record audio-visual 
content. Under a model of collaboration with the Yunlin 
County Government, the aim is to expand the Yunlin High-
Speed Railway Station in 2030 to provide high-quality 
medical services in connection with the Yunlin branch of NTU 
Hospital, thus encouraging the development of neighboring 
residential areas into long-lived and healthy communities with 
a network of mutual aid. 

07/15

Completion of the NTU4AQ 
quick release shelf
Since the NTU4AQ unit is installed on a telephone pole, both 
the installation and disassembly require ladders so that it can 
only be operated by a qualified person. This means the process 
is not only inconvenient but also potentially dangerous.  
Therefore, the team has specially designed a quick release rack 
that can be operated by a single individual, which not only 
facilitates the installation capabilities of team members and 
improves safety, but also improves the stability and aesthetics 
of NTU4AQ.

07/30
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Research Highlights

NTU4AQ data vs high-precision instrument data 

Since NTU4AQ has been installed on campus in March and stabilized within the database, the 
question of how best to discuss this material with partners in different fields is one of the critical 
tasks for the follow-up research team. After discussions with the faculty of the departments of 
Atmospheric Sciences and Geography, the first challenge we faced was how to engage with the 
scientific community on our specific set of materials. When we were designing NTU4AQ, the power 
balance and ease of installation were the most important considerations. This meant that the 
observation interval of NTU4AQ was longer, and thus inconsistent with the time interval customary 
in standard observations. In past experiences with observations on the lawn of the Atmospheric 
Sciences building, wind speed is the variable most easily affected by time duration, and also a key 
variable in calculating comfort. Presently, the calculation of wind speed in meteorological 
observations is based on the standard value of the 10-minute average speed. Continuing from 
previous experience on the lawn, the research team took advantage of the summer holiday utilizing 
NTU4AQ Unit 4, placed on top of the IPCS building, in conjunction with the DAVIS weather station, 
to perform a series of observations and comparisons with current NTU4AQ data. The question we 
wished to address is: at what time interval can the wind speed value be optimally integrated with the 
current observation instruments?  

The current comparison results show that that the wind speed value recognized by the DAVIS 
weather station is optimal and is therefore used as the true value for these observation experiments. If 
we average the observed wind speed data of NTU4AQ and DAVIS on an hourly basis, the two show 
a fairly strong linear relationship; while for other variables (such as temperature), the two sets of data 
hold an even stronger linear correlation. As a result of these data 
comparisons, we now have considerable confidence in the hourly 
average value of NTU4AQ. Starting from the characteristics of this 
variable, these results provided guidance to the research team on data 
analysis and use, and further development of related comfort products 
and the comparison of more observation variables is ongoing. 

SC+ Work Team Yi-Huan, Hsieh 
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Temple Tracing and Community Communication in Jianguo li

Department of Geography Cheng-En, Lin.

The team monitored PM2.5 in congregational temples and placed sensors near the incense burner to 
collect PM2.5 levels during daily activities in the temple. By analyzing PM2.5 data in May, it was found 
that not only were the concentrations higher than usual on the first, second, fifteenth and sixteenth days 
of the lunar calendar, but that the average hourly data reached levels as high as 300 (µg/m3). To 
determine if the value was an external environmental disturbance during the measurement period, the 
airbox data from Jianguo Elementary School and Yingge Elementary School, nearby but outside the 
temple, were analyzed for comparison. In the two campus airboxes, the PM2.5 showed a similar trend, 
though the measured concentrations were usually lower than the standard 35 (µg/m3) air quality set by 
the Environmental Protection Agency, confirming that the high concentrations of PM2. 5 do not come 
from the external environment.  

In response to the COVID-19 pandemic in Taiwan on May 15, the New Taipei City government 
upgraded to a level 3 alert, ordering the closure of temples and a complete ban on visiting worshippers. 
Under these conditions, only temple staff were allowed to maintain the normal functioning of the temple, 
and visitors overall dropped sharply after the closure. Based on the assumption that the number of 
visitors was the key influencer of PM2.5 concentrations in the temple, a comparison was made before 
and during the pandemic closure. From the analysis of the data, it was found that the median PM2.5 
concentration in the Digong temple before the closure was 70.63 (µg/m3), and during the closure, 34.77 
(µg/m3); while PM2.5 in Jianguo Primary School measured a median concentration of 28.68 (µg/m3) 
pre-closure and 15.1 (µg/m3) post-closure. During the pandemic closure, the average concentrations in 
the temple dropped by almost half the pre-closure levels. In the external environment, the concentration 
of the air box on campus also decreased slightly. It also indicates that if the worship or incense in the 
temple can be managed and improved in the future, it can improve the air quality in the temple. The team 
hopes to use this data and further analyze the possible improvement results, and in the future have more 
in-depth discussions with the community. In this way, it is hoped that people will gain an appreciation 
and awareness of each breath they breathe in their living environment. 
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Exploring the Heat Island Effect 

Roaming the streets of Taipei during a summer day, it is not uncommon to see profusely sweating people on the road. 
At night, you can still feel the hot and humid air enveloping your surroundings, so you must return home quickly and 
fall asleep safely under the blessing of the air conditioner. Along with urban expansion and development, the original 
green plants have been replaced by gray concrete pavement, and the dense buildings of the urban jungle also use 
fabricated materials that are easy to utilize on a large scale. These factors greatly affect environmental cooling processes 
and causes the urban area temperature to be higher than the surrounding suburbs. In turn, this renders the city as a 
distinct space shrouded in high temperatures; an island of heat. This phenomenon is referred to as the "Urban Heat 
Island Effect."

In the past, the heat island effect was often explored using satellite telemetry to invert the regional surface 
temperature distribution, or, referring to the Meteorological Bureau to calculate the temperature difference between 
the city center and the suburbs, also known as the heat island intensity. The former method is limited by satellite relay 
time and is not capable of reflecting the real-time environment; the latter suffers from a monitoring position that is 
fixed in a standardized station environment. Neither of which is not enough to reflect the real situation within the city. 
To address these shortcomings, the Building and Climate Lab (BCLab) of Cheng Kung University has used micro-
sensors to construct a high-density temperature measurement network in Taiwan’s six special municipalities since 2018. 
They have installed instruments on street light poles (approximately 2.5m high) located in urban streets, park squares, 
and suburban green spaces. Upon completion of a temperature distribution map based on the collected data, detailed 
changes in the spatial distribution of temperature within the city over time were observable, and also enabled tracking 
the path of the center of the heat island. The temperature map and the data were provided to the community leaders 
and the local government for evaluation and reference, helping make environmental improvement and urban renewal 
plans capable of creating a comfortable and sustainable living space.

Our team is currently carrying out a similar environmental monitoring project in the southern area of Taipei 
that includes the NTU campus and surrounding communities. The project uses advanced micro-sensors that, in 
addition to temperature and humidity, also measure more diverse parameters such as air pollution, PM2.5, etc., which 
can then be synthesized to reflect a comprehensive environmental value. The study area includes a diverse set of land 
use types such as lawns, farmland, squares, blue belts, lecture halls, and residential areas. When completed, it is 
expected that the research and observation results will enable the discovery of actual environmental characteristics, 
and enable the campus and the surrounding communities to formulate improvement plans and mitigation strategies.

References: 

1. Lin Ziping (2021). Dūshì de xiàtiān wèishéme yuè lái yuè rè [Why the summer in the city is getting hotter and hotter]

2. Lin Jiongming (2010). Dūshì rèdǎo xiàoyìng zhī yǐngxiǎng jí qí huánjìng yì hán [The impact of urban heat island effect and its environmental 
implications], huánjìng yǔ shēngtài xuébào 2010(3:1), PP.1-15.

3. Dynamic variation characteristics of urban heat island in Tainan, Taiwan. Sci Total Environ, 626, 555-566. doi:10.1016/j.scitotenv.2018.01.059

4. Chen, Y.-C., Lo, T.-W., Shih, W.-Y., & Lin, T.-P. (2019). Interpreting air temperature generated from urban climatic map by urban morphology in 
Taipei. Theoretical and Applied Climatology, 137, 2657–2662. doi:10.1007/s00704-018-02764-x 

Science Tips

SC+ Work Team Wei-Jhe, Chen
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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. Wei-Jhe, Chen.

                        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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