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WELCOME REMARKS 

 

Chair of ILTER, Co-chair of JaLTER 

Thank you so much for participating in the 13th Conference of ILTER-EAP, and I am pleased 

to welcome you to the conference as ILTER Chairperson. I would like to express my sincere 

gratitude to Prof. Yongyut Trisurtat and his staff and colleagues for hosting this conference on 

behalf of Thailand LTER and Kasetsart University and also to Mr. Hiroyuki Muraoka, Chair of 

ILTER East Asia and Pacific (EAP) Region, and each of representative of the EAP network 

for their great efforts and cooperation for this conference.  

ILTER (International Long Term Ecological Research Network) was established in 1993 

as a global network of long-term ecological and socio-ecological in-situ research sites, and 

now has more than 800 research sites registered in more than 44 countries. The East Asia 

and Pacific (EAP) region has a diverse natural environment and socio-economic background 

with numerous environmental and socio-ecological issues that remain unresolved, and EAP 

is one of the most active regional networks in the ILTER. The overall theme of the 13th 

Conference of ILTER-EAP is, therefore, very timely and important at a time when scientific 

discussions and efforts are urgently needed for the SDGs (Sustainable Development Goals) 

and then more collaboration between the scientists’ community and citizens is needed. I am 

looking forward to the invaluable presentations and interactive discussions in the keynote 

speeches, parallel and poster sessions, and panel discussions during the conference, and I 

sincerely hope that the conference will be useful for the exchange of research information 

among participants, and for the progress of research for the future.  

Besides, ILTER is planning to hold the 3rd Open Science Meeting in Kunming, China in 

September 2022, where LTER researchers from all over the world will be expected to gather 

to present and discuss their recent research outcomes. We would like to encourage many of 

the participants, presenters, colleagues, and students at this conference to attend the 3rd 

ILTER OSM 2022 as well.  

 

Enjoy the online conference! 

 

September 8th, 2021 

 

Hideaki Shibata 

Chairperson of International Long Term Ecological Research Network (ILTER) 

Co-chair of Japan Long-Term Ecological Research Network (JaLTER) 

Professor of Hokkaido University, Japan 
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Chair of ILTER-EAP, Co-chair of JaLTER and Co-chair of the 13th ILTER-EAP 

It is our great honor and happiness for us to organize the 13th Conference of ILTER-EAP, 

hosted by Professor Yongyut Trisurat and his team in Thailand ILTER and Kasetsart 

University, Thailand.  

ILTER-EAP was launched in 1995 for building collaborative studies, training young 

scientists, and exchanging data and knowledge on ecosystems in the region. We planned to 

have the 13th Conference in September 2020 but postponed to today due to the global 

pandemic of COVID-19. I appreciate Professor Trisurat and his team, and colleagues of 

ILTER-EAP, for their continuous efforts to convene the participants to the LTER networks in 

this difficult time. 

ILTER-EAP has been organizing its Conference for every two years to exchange 

research ideas, share recent findings, train scientists for data and information management, 

and enjoy the friendships. In this Conference, we will invite distinguished guests for keynote 

presentations and panel discussion on the ecosystem science and engagement with citizens 

or community. Then we share research findings and ideas from our colleagues from LTER 

networks in the region on four thematic areas including biogeochemical and hydrological 

cycles, urban ecology, long-term observations and experiments on ecosystems, and 

environmental DNA. While we are meeting challenge in advancing our ecological research, 

education and outreach in the pandemic circumstance, we believe that our activities will be 

fundamental for the scientists, practitioners, and citizens to seek the nature-based solutions 

in the current and future world with climate and societal changes. We would like to fully utilize 

this Conference to continue our communication for further cooperation and future collaboration 

in the region and also with the global ILTER network. 

Finally, but not at least, I would like to extend my sincere thanks to Thailand ILTER, 

Kasetsart University, and all colleagues and friends of ILTER East Asia and Pacific Regional 

Networks for having today’s Conference. 

 

8th September 2021 

 

Hiroyuki Muraoka 

Chair of ILTER East Asia and Pacific Regional Network 

Co-chair of Japan Long-Term Ecological Research Network (JaLTER) 

Professor, River Basin Research Center, Gifu University, Japan 

Collaborative Research Group on Biodiversity, National Institute for Environmental Studies, 

Japan 
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Coordinator of Thailand ILTER and Co-chair of the 13th ILTE-EAP 

On behalf of the Co-chair of the 13th International Long-Term Ecological Research East Asia-

Pacific Regional Network Conference (ILTER-EAP), it is our great honor to host this Virtual 

Conference during 8-9 September 2021 at the Kasetsart University in Thailand.   

Thai scientists initiated long-term ecological research for more than 50 years in 

Chiangmai Province. Currently, there are more than 10 sites across the country and a few 

hundred of scientists involved in the research. Of these sites, 2 sites (Kok Ma Watershed 

Research Station and Sakaerat Environmental Research Station) are accredited within the 

ILTER.  

Long-term ecological and social data monitoring requires sound data collection over 

large temporal and spatial scales in order to inform policy and conservation management. To 

meet effectively collective obligations towards biodiversity conservation and monitoring, 

citizen or community science programs can make valuable contributions to data collection 

and analyses. Moreover, citizen science has potential in some or all aspects of environmental 

assessments.  

The ILTER-EAP organizes a biennial regional conference to share new information and 

knowledge about ecosystems within the EAP region, as well as to discuss further research 

collaborations among the member networks and participating researchers. The 13th ILTER-

EAP Conference is the second event hosted by Kasetsart University, Thailand. The 

conference theme is entitled “Citizen Science in supporting long-term ecological-social 

monitoring systems”. In addition, four sub-themes and two plenary sessions are arranged 

in conjunction with the conference theme. It is one of the conference series under the 3rd 

FORTROP Conference organized to celebrate the 85th anniversary of the Faculty of Forestry, 

Kasetsart University. The original plan of the conference was in 2020. However, many 

countries in the region cannot contain the spread of the COVID-19 pandemic. Therefore, the 

Executive Committee decided to postpone and arrange online conference on 8-9 September 

2021.  

I would like to convey my great appreciation to Kasetsart University for financial 

support, and to my Co-chair (Professor Hiroyuki Muraoka), scientific and local organizing 

committees, and colleagues of ILTER-EAP for their continuous efforts to make this 

conference possible during the global pandemic situation. 

 

8th September 2021 

 

Yongyut Trisurat 

Professor, Faculty of Forestry, Kasetsart University, Thailand 

Co-chair of the 13th ILTER-EAP Conference 
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CONFERENCE INFORMATION 

Introduction  
There are growing needs to broaden and deepen our multi-faceted understanding of the 
ecosystems. Therefore, the International Long-Term Ecological Research Network (ILTER) 
was established in 1993 as a global network of field research sites and scientists to address 
current ecological issues in a globally changing environment, e.g., biodiversity loss and 
ecosystem degradation. In 1995, the ILTER East Asia-Pacific Regional Network (ILTER-
EAP) was established as one of the four regional networks that comprise ILTER. ILTER-EAP 
has been developed to promote data sharing, research collaborations and capability building 
in the science and to bridge gaps between societal needs and scientific imperatives on 
concerns in the Asia-Pacific Region from long-term perspectives. Currently, ILTER-EAP 
consists of eight formal ILTER members (Thailand ILTER, Chinese Ecosystem Research 
Network, Korea LTER Network, Taiwan Ecological Research Network, Japan LTER Network, 
Philippines LTER Network, Terrestrial Ecosystem Research Network of Australia, and 
Malaysia LTER Network) and three associate networks (Lao PDR LTER Network, Mongolian 
LTER Network and Vietnam LTER Network). There are over 160 sites across the EAP 
regions, and a few thousands of scientists are involved in the ILTER-EAP. Thus, regional 
research questions were identified that can be better tackled with common research platform, 
integrated data management system and the network science, which is open to all interested 
parties.   

Nevertheless, long-term ecological and social data monitoring requires sound data 
collection over large temporal and spatial scales in order to inform policy and conservation 
management. To meet effectively collective obligations towards biodiversity conservation and 
monitoring, citizen or community science programs, can make valuable contributions to data 
collection and analyses. Moreover, citizen science has potential in some or all aspects of 
environmental assessments.  
  

Objectives  

ILTER-EAP organizes its biannual regional conference to share new information and 
knowledge in various ecosystems in the EAP region, as well as to discuss further research 
collaboration among the member networks and participating researchers. At the last ILTER-
EAP Coordination Committee meeting held in Taiwan, October 2018, the Committee decided 
to hold the 13th Conference in Bangkok, Thailand in 2021.  However, many countries in the 
region cannot contain the spread of COVID-19 pandemic. Therefore, the Executive 
Committee decided to organize a 2-day on-line conference on 8-9 September 2021 with 
parallel sessions in conjunction with the 3rd FORTROP’ 2021 International Conference 
organized by the Faculty of Forestry, Kasetsart University. 

The 13th VIRTUAL ILTER-EAP Conference aims to:   

1. Create a platform for the scientists in- and outside ILTER-EAP to present their 

research progresses, findings and innovative ideas  

2. Provide a forum for the exchange of views, dissemination of ideas and the 

development of possible future collaborations between the local and international 

scientists and practitioners  

3. Promote long-term ecological and social research and sustainable natural resources 

management in East Asia-Pacific region.  
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Conference Theme and Sub-themes 

  

The conference theme was entitled “Citizen Science in supporting long-term ecological-
social monitoring systems”. In addition, two plenary sessions and four sub-themes were 
organized in four parallel sessions as follows: 
 
Plenary session 1:  

Changes of biodiversity and its services under climate change and the role of community 
science 
 
Plenary session 2:  

Panel discussion on Connection, co-design, and implementation of community LTER 

science  

 
 
Session 1: Biogeochemical and eco-hydrological dynamics of ecosystems in changing 
environments 
  
Session 2: Urban ecological science and citizen science 
Session co-chairs   
 
Session 3: Long-term ecosystem monitoring, experiment and research: best practices and 
perspectives 
 
Session 4: Toward establishment of Asia-Pacific eDNA monitoring network 
 
 
Note that, Session 4 was jointly organized by “JSPS Core to Core program, ANEMONE, 

and ILTER-EAP”. These sub-themes also include topics of LTER science, ideas on 

ecosystem research infrastructures, biodiversity database management, new technologies in 

ecological research, cooperation with citizen science, engagement of stakeholders, emerging 

research ideas for regional-scale LTER science.  
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CONFERENCE INFORMATION 

Day 1 8 September 2021 (Thailand time, UTC +7) 

 

08.00-09.00 Open room for online meeting 

09.00-09.30    Opening session 

 Moderator: Prof. Yongyut Trisurat, Co-chair of the 13th ILTER-EAP 
Conference 

 Welcome remarks  
Prof. Hideaki Shibata, Chair of ILTER and Co-chair of JaLTER   

 

 Welcome remarks  
Prof. Hiroyuki Muraoka, Chair of ILTER-EAP, Co-chair of JaLTER and 
Co-chair of the 13th ILTER-EAP 

 

 Opening remarks  
Dr. Kobsak Wanthongchai, Dean of the Faculty of Forestry, Kasetsart 

University 

 

  

09.30-11.30    Keynote presentations 
Moderator: Prof. Hiroyuki Muraoka 

09.30-10.15 Role of citizen science in monitoring biodiversity in Taiwan 
Dr. Ruey-Shing Lin, Division Chief of Habitats and Ecosystems, 
Endemic Species Research Institute, Taiwan 

10.15-10.30 Q&A 

10.30-11.15   Role of community in long-term hornbill research & conservation in 
Southeast Asia  

Dr. Vijak Chimchome, Faculty of Forestry, Kasetsart University and 
Secretary of Hornbill Research Foundation, Thailand 

11.15-11.30 Q&A 

11.30-11.35   Moderator sum-up session 

  

11.35-13.00 Lunch 

  
13.00-15.30 Parallel Sessions 1 and 2 (2.5 hours) 

 Session 1: Biogeochemical and eco-hydrological dynamics of 
ecosystems in changing environments 

 Moderators:  
Prof. Hideaki Shibata, Hokkaido University, Japan  
Prof. Victor B. Amoroso, Central Mindanao University, Philippines 

 Opening & general note 

S1-1 Antecedent water condition determines carbon exchange response to 
extreme precipitation events across global drylands 

Huichen Zhao, Institute of Atmospheric Physics, CAS 

S1-2 Effects of climate and atmospheric nitrogen deposition on early to 
mid-term stage litter decomposition across biomes 

Tae Ok Kwon, Hokkaido University 

S1-3 Site-network survey of soil microbe community-level physiological 
profile using ecoplate across Japan 

Masahiro Nakamura, Hokkaido University 

S1-4 Soil physicochemical properties of dry dipterocarp mixed pine forest 
at Omkoi district Chiang Mai province 
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Thanakorn Lattirasuvan, Maejo University Phrae Campus 

S1-5 Controlling factors of the temporal and spatial variation on N2O 
emission from soil in cool temperate forests, northern Japan 

Miwako Nagane, Hokkaido University 

S1-6 Zooplankton in Dankia reservoir, Lac Duong District, Lam Dong 
Province, Vietnam 

Le Thi Nguyet Nga, Vietnam Academy of Science and Technology 

S1-7 Inundation alteration in China’s marsh wetlands from 1992 to 2019 
revealed by nighttime light and Landsat data 

Dongshuo Lu, Wuhan University 

S1-8 Filling the ecosystem monitoring gaps in TERN: making Western 
Australian Super-Sites more super 

Caitlin Moore, The University of Western Australia 

 General discussion 

  

 Session 2: Urban ecology and citizen science 
     

 Moderators:  
Dr. Chiao-Ping Wang, Taiwan Forestry Research Institute 

Dr. Nguyễn Hồng Quân, Vietnam National University 
 Opening & General note 

S2-1 Water-related hazards in urban areas from socio-hydrological 
perspective: the case of Can Tho city, Vietnam 

Le Van Thuy Tien, Can Tho University 

S2-2 Inundation alteration in China’s marsh wetlands from 1992-2019 
revealed by nighttime light and Landsat data 

Dongshuo Lu, Wuhan University 

S2-3 
Interaction between urban heat island and urban pollution island 

Huidong Li, Institute of Applied Ecology, CAS 

S2-4 

Quantifying influences of interacting social-ecological factors on 
ecosystem services bundles in China capital circle 

Suxiao Li, Institute of Geographic Sciences and Natural Resources 
Research, CAS 

S2-5 
Bimonthly surveillance of wild rodents and chigger mites in urban 
parks in Daegu from 2018 to 2019 

Yeong Bu KIM, Kyungpook National University 

S2-6 
A rodent pest dominates the diet of a new urban dweller of raptor  

Chao-Nien Koh, Taiwan Forestry Research Institute 

S2-7 
Bushes as soil arthropod refugee in urban park 

I-Chi Hsia, National Taiwan University 

S2-8 
Analysis of river zooplankton community characteristics in autumn of 
Beijing 

Yufen Ren, Research Center for Eco-Environmental Sciences, CAS 

S2-9 
Extending TERN’s biodiversity monitoring at temporal and spatial 
scales using citizen science 

Katie Irvine, TERN Australia 

S2-10 

Applications of citizen data in the conservation of waterbirds and their 
habitats in China 

YU Xiubo, Institute of Geographic Sciences and Natural Resources 
Research, CAS 

S2-11 

Perception of citizen science for LAS prevention: assessment of 
online interactive and participation 

Helen K. Liu, Department of Political Science, National Taiwan 
University 
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S2-12 

Waterbird habitat loss: fringes of the Yellow and Bohai Seas along the 
East Asian–Australasian flyway 

Houlang Duan, Institute of Geographic Sciences and Natural 
Resources Research, CAS 

 General discussion 

 

   
Day 2: 9 September 2021 (Thailand time, UTC +7) 

 

08.00-09.00 Open room for online meeting 

09.00-10.30    Panel discussion on Connection, co-design, and implementation of 
community LTER science 

 Modertors:  

Dr. Beryl Morris, Director of TERN, Australia 

Dr. Nur Hajar Zamah Shari, Forest Research Institute Malaysia 

(FRIM), Coordinator of Malaysia LTER 

 Panelists: 

Prof. Dr. Hiroyuki Muraoka, Chair of ILTER-EAP and Co-chair of 

JaLTER 

Dr. Mundita S. Lim, Executive Director, ASEAN Center for 

Biodiversity (ACB) 

Prof. Glenda Wardle, Chair, Ecosystem Science Council of Australia 

  

10.30-10.45   Beak 

  

10.45-13.15   Parallel Sessions 3 and 4 (2.5 hours) 

 Session 3: Long-term ecosystem monitoring, experiment and 
research and eDNA monitoring network: best practices and 
perspectives 

 Moderators:  
Prof. Xiubo YU, Secretary General of Chinese Ecosystem Research 

Network (CERN), CAS 

Prof. Kyungpook National University, Coordinator of Korea LTER   

 Opening & General note 

S3-1 
Behavioral response of the invasive alien hornet Vespa velutina 
nigrithorax against human action 

Moon Bo Choi, Kyungpook National University 

S3-2 
Defensive behavior of the invasive alien hornet, Vespa velutina, 
against color, hair, and auditory stimuli of potential aggressors  

Moon Bo Choi, Kyungpook National University 

S3-3 
Analysis on the insect community dynamics of Dokdo Island, Korea 
from 1978 to 2015 

Ohseok KWON, Kyungpook National University 

S3-4 
Combining multi-year observation and open-field warming experiment 
to investigate leaf phenology in a deciduous broadleaf forest 

Hiroyuki MURAOKA, Gifu University 

S3-5 

Initial record of phytoplankton in Hon Lao island of Cu Lao Cham 
World Biosphere Reserve, Quang Nam province 

Le Thi Trang, Institute of Tropical Biology 
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S3-6 

Straw incorporation and no-tillage influences soil respiration and its 
components in the north China Plain: results-based on long-term in 
situ observation 

Fadong LI, Shandong Yucheng Agro-ecosystem National 
Observation Research Station 

S3-7 
Progress of the permanent forest plot system developed by the 
Southern Institute of Ecology in southern Vietnam 

Hong Truong Luu, Southern Institute of Ecology 

S3-8 
Maintaining an LTER community in Australia – looking back, looking 
forward 

Mark Grant, TERN Australia 

S3-9 
Vegetation resource management in Mae Sakut nature trail, mae Hong 
Son Province, Thailand 

Oraphan SUNGKAJANTTRANON, Kasetsart University 

S3-10 
47 years of counting Kippistia suaedifolia, an unpalatable perennial 
gypsum endemic in semi-arid Australia 

John Pickard, Echidna EcoServices 

S3-11 

Biodiversity dynamics of trees in 4 permanent sample plots: 
evergreen, dry evergreen, mixed deciduous and pine-dry dipterocarp 
forests in central, western and eastern regions of Thailand 

Thammanoon TEMCHA, Department of National Parks, Wildlife and 
Plant Conservation 

S3-12 

Establishing comparative long-term permafrost ecological 
observations between Qinghai-Tibet Plateau and Alaska 

Tonghua Wu, Northwest Institute of Eco-Environment and 
Resources 

S3-13 
Dry evergreen forest dynamics based on 16 ha permanent plot in 
Sakaerat Biosphere Reserve, Northeastern Thailand 

Wongsatorn PHUMPHUANG, Kasetsart University 

S3-14 
A climate-change Risk Analysis for Species and Floristic Regions in 
Thailand 

Yongyut Trisurat, Kasetsart University 

S3-15 

Long-term ecosystem monitoring systems- experiences of Chinese 
Ecosystem Research Network 

Xiubo Yu, Chinese Ecosystem Research Network (CERN), CAS 

 General discussion 

  

  

 Session 4: Toward establishment of Asia-Pacific eDNA monitoring 
network 
(Jointly organized by JSPS Core to Core program, ANEMONE, and 
ILTER-EAP 

 Moderators:  
Dr. Tanaka Kenta, University of Tsukuba, Japan  
Prof. Michio Kondoh, Tohoku University, Japan 

 Opening & General note 

S4-1 
Proposal for collaborative research on fish community and 
biodiversity monitoring using eDNA in East Asia-Pacific network 

Reiji MASUDA, Kyoto University 

S4-2 
Formation of a research network toward global scale biodiversity 
monitoring of mangrove ecosystem by using eDNA metabarcoding 

Tadashi KAJITA, University of the Ryukyus 

S4-3 
The biodiversity and mangrove carbon stocks in responding to climate 
change 
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Luzhen CHEN, Xiamen University  

S4-4 
Diversity and distribution of fish in east coastal of north Sumatra and 
north Sumatra and Aceh, Indonesia 

Mohammad BASYUNI, Universitas Sumatera Utara 

S4-5 
Establishing vegetation-sediment-faunal relationship and its role in 
mangrove conservation and restoration  

Severino G. Salmo III, University of the Philippines 

S4-6 
Toward establishment of Asia-Pacific eDNA monitoring network: The 
Philippine node 

Venus LEOPARDAS, Mindanao State University 

S4-7 
eDNA metabarcoding as a new tool for monitoring of mangrove 
ecosystem in Thailand 

Itchika SIVAIPRAM, Chulalongkorn University 

S4-8 
Status of mangrove forest in Malaysia and the potential use of eDNA 
metabarcoding knowledge for mangrove forest management 

Mohd Nazre SALEH, Universiti Putra Malaysia 

S4-9 
The potential of using multi-taxa environmental DNA as a 
biomonitoring tool in coastal ecosystems in Malaysia 

Alison K.S. WEE, University of Nottingham Malaysia 

S4-10 
Mangrove fauna in Sri Lanka 

Kithsiri Ranawana, University of Peradniya 

S4-11 
Indian ocean atoll mangroves in an eDNA metabarcoding perspective 

Sivakumar K, Annamalai University 

S4-12 
A DNA barcoding library for all named Australian species 

CSIRO Environomics Future Science Platform 

S4-13 
ANEMONE: Environmental DNA monitoring network in Japan 

KONDOH Michio, Tohoku University 

 General discussion 
  
13.15-13.30   Closing session 
 Conference wrap-up and closing remarks 

Prof. Hiroyuki Muraoka, Chair of ILTER-EAP, Co-chair of JaLTER and     
Co-chair of the 13th ILTER-EAP 

  
14.30-17.00 ILTER-EAP Executive Meeting (closed meeting) 
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K-1 

ROLE OF CITIZEN SCIENCE IN MONITORING BIODIVERSITY IN TAIWAN 

 

Ruey-Shing LIN 

 

Division of Habitats and Ecosystems, Endemic Species Research Institute, Jiji, Nantou, 

Taiwan 

 

To meet the requirements of the international environmental agreements and the national 

targets for biodiversity, the adequacy of long-term monitoring systems of biodiversity status 

and trends needs to be assessed. Direct monitoring of population trends and structures of 

selected species is necessary to calculate the indicators chosen to present the state and 

change of biodiversity. One of the challenges we face in Taiwan is the limited professional 

capacity to implement continuous and comprehensive observation systems. Therefore, we 

have turned to citizen science (CS) to foster collaborative scientific research involving both 

scientists and volunteers. More than eighties of CS projects related to biodiversity have been 

developed during the last two decades in Taiwan. In this presentation, I will first give a brief 

overview of the different types and purposes of CS projects and then discuss representative 

structured and unstructured CS projects about monitoring the species richness and population 

trends of selected taxa across Taiwan. The representative structured CS projects include the 

Taiwan Amphibian Conservation, the Taiwan Breeding Bird Survey, and the Taiwan New Year 

Bird Count. In addition, the Enjoy Moth and the Taiwan Roadkill Observation Network are two 

unstructured projects that focus on specific taxa and issues, respectively. Finally, the two 

notable worldwide projects, the eBird and the iNaturalist are examples of how we cooperate 

with existed global projects and promote them successfully. The CS projects in Taiwan 

collected a massive amount of biodiversity data through the involvement of thousands of 

citizen scientists each year and affected the decisions of many conservation policies. The 

examples exemplify the great potential of citizen science in helping with the continuous 

observation of Taiwan’s biodiversity. 

 

Keywords—biodiversity observation, indicators, long-term, population trends  
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K-2 

 

THE COMMUNITY-BASED CONSERVATION AND HORNBILL EDUCATION OUTREACH 
PROGRAMS IN THAILAND 

 

Vijak Chimchome 

 

Secretariat, Hornbill Research Foundation c/o Department of Forest Biology, Faculty of 
Forestry, Kasetsart University Bangkok, Thailand 

 

Hornbills are among the largest frugivorous birds and most obvious elements of Asian tropical 
forests, and this makes them ideal candidates as 'keystone' and 'flagship' species. Since 
hornbills rely on a natural cavity in a large tree for nesting, the combination of forest 
encroachment and severe poaching would accelerate extirpation of hornbills. Budo Mountain, 
a small evergreen forest remnant of about 190 km2, is one of our study sites supporting six 
sympatric hornbill species. Three of which are endangered (Rhinoceros Buceros rhinoceros, 
Helmeted Rhinoplax vigil and White-crowned Hornbills Berenicornis comatus). Since 1994, 
our teams from Thialand Hornbill Project have instilled local awareness of the economic value 
of hornbills, by employing the local people (ex-poachers/ illegal loggers) as field assistants, 
part-time educators and guides i.e., with a nest-adoption program, and by establishing the 
Budo Hornbill Conservation & Education Center (BHCEC). Up to date, more than 234 nest 
cavities were found which 40% have been observed and guarded by villagers, resulting in a 
67% breeding success with over 725 chicks successfully fledged.  As for the nest-adoption 
program, more than 3,100 nest cavity-years have been adopted, 50:50 % by Thai and 
international adopters. Before the COVID-19 health crisis, BHCEC have provided educational 
and conservation lessons for approximately 500 individuals/ year, to school teachers, children, 
teenagers and villagers in the surrounding areas. Aside from these programs, we are 
expanding the mobilizing resources through the Hornbill School Network to schools and 
communities for improving their local capacity and community development (1,000 individuals/ 
year). The survey found that 90% of school children was inspired to protect hornbills as a pride 
of Budo. Our conservation programs show a significant success of a community program by 
using hornbills as an iconic species with a long-term and strategic support from national and 
international urban people. 
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ANTECEDENT WATER CONDITION DETERMINES CARBON EXCHANGE 

RESPONSE TO EXTREME PRECIPITATION EVENTS ACROSS GLOBAL 

DRYLANDS 
 

Huichen Zhao1, XiYan Xu1, Gensuo Jia1*, Anzhi Zhang1, Hesong Wang2 

1CAS Key Laboratory of Regional Climate-Environment for Temperate East Asia, Institute of 

Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China 

2School of Ecology and Nature Conservation, Beijing Forestry University, Beijing 100083, 

China  

 

Abstract—The global hydrological cycle is predicted to be intensified under the warming 

climate, with more extreme precipitation events and longer dry spells in between. Here, we 

evaluated how extreme precipitation events (EPEs) with antecedent dry (dry-EPEs) and wet 

(wet-EPEs) water conditions influence carbon exchange along gradient of arid, semi-arid and 

sub-humid ecosystems based on eddy covariance datasets. After EPEs, ecosystem 

respiration (Re) and gross primary productivity (GPP) were stimulated by pulses of soil 

moisture in arid and semi-arid regions, but suppressed by decreased soil temperature in sub-

humid regions. Antecedent water condition determined asynchronous response of Re and 

GPP to EPEs, and therefore fluctuations in net carbon balance. Net carbon uptake capacity 

was enhanced immediately following wet-EPEs because of a more rapid and greater response 

of GPP than Re. However, after dry-EPEs, net carbon uptake capacity decreased immediately 

and increased thereafter because the response of GPP to dry-EPEs lagged behind Re. More 

antecedent precipitation further stimulated accumulative net carbon uptake. Along the aridity 

gradient, duration and magnitude of net carbon release were greater in wetter regions than 

that in drier regions after dry-EPEs, while net carbon uptake duration was shorter in wetter 

regions after wet-EPEs. The accumulative net carbon uptake after EPEs decreased with 

increasing aridity index, indicating that net carbon uptake capacity in drier regions benefited 

more from EPEs. We concluded that antecedent water conditions and local climate regimes 

need to be considered when interpreting the response of carbon exchange to EPEs in dryland 

ecosystems. 

 

Keywords—dryland, aridity gradient, carbon exchange, extreme precipitation, 

antecedent water condition, soil moisture 
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EFFECTS OF CLIMATE AND ATMOSPHERIC NITROGEN DEPOSITION ON 

EARLY TO MID-TERM STAGE LITTER DECOMPOSITION ACROSS BIOMES 
 

TaeOh KWON1*, Hideaki SHIBATA1, Sebastian KEPFER-ROJAS2, Inger K. SCHMIDT2, 

Klaus S. LARSEN2, Claus BEIER2, Björn BERG3, Kris VERHEYEN4, Jean-Francois 

LAMARQUE5, Frank HAGEDORN6, Nico EISENHAUER7,8, Ika DJUKIC6, TeaComposition 

Network (250 persons) 

1 Field Science Center for Northern Biosphere, Hokkaido University, Sapporo, Japan, 2 

Department of Geosciences and Natural Resource Management, University of Copenhagen, 

Frederiksberg, Denmark, 3 Department of Forest Sciences, University of Helsinki, Helsinki, 

Finland, 4 Forest & Nature Lab, Department of Forest and Water Management, Ghent 

University, Ghent, Belgium, 5 National Center for Atmospheric Research, Boulder, CO, 

United States, 6 Swiss Federal Institute for Forest, Snow and Landscape Research, 

Birmensdorf, Switzerland, 7 German Centre for Integrative Biodiversity Research (iDiv) Halle-

Jena-Leipzig, Leipzig, Germany, 8 Institute of Biology, Leipzig University, Leipzig, Germany 

 

Abstract—The effects of climate and atmospheric nitrogen (N) deposition on litter 

decomposition and its temporal dynamics are of significant importance, since litter 

decomposition is a key process for carbon and nutrient cycling in terrestrial ecosystems. 

Within the TeaComposition initiative, we incubated Green and Rooibos teas at 524 sites 

across 9 biomes to assess how macroclimate and atmospheric inorganic N deposition might 

affect litter mass loss after 3 and 12 months. Our study shows that the early to mid-term mass 

loss at a global scale was affected predominantly by litter quality (explaining 73% and 62% of 

the total variance after 3 and 12 months, respectively) followed by climate and N deposition. 

The effects of climate on litter decomposition became increasingly significant as 

decomposition progressed with 19.9% and 20.8% of the variance for Green and Rooibos teas, 

respectively, on a global scale after 12 months. In the temperate biome where atmospheric N 

deposition rates are relatively high, 12-month mass loss of each tea decreased significantly 

with increasing N deposition, explaining 9.5% and 1.1% of the variance for Green and Rooibos 

teas, respectively. Considering the predicted scenarios (RCP2.6 and 8.5) for the change of 

climate and inorganic N deposition, the potential effects of climate and inorganic N deposition 

on mass loss after 12 months at the end of this century were evaluated. Our results suggest 

that projected increases in N deposition may have the capacity to dampen the climate-driven 

increases in litter decomposition depending on the biome and decomposition stage of 

substrate.  

 

Keywords—Carbon turnover, litter decomposition, nitrogen deposition, tea bag, 

TeaComposition initiative 
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SITE-NETWORK SURVEY OF SOIL MICROBE COMMUNITY-LEVEL 

PHYSIOLOGICAL PROFILE USING ECOPLATE ACROSS JAPAN 
 

Masahiro NAKAMURA1*, Chisato TERADA1. Masae ISHIHARA2, Tanaka KENTA3, Tetsuro 

YOSHIKAWA4, Tsutom HIURA5 

1 Wakayama Experimental Forest, Field Science Center for Northern Biosphere, Hokkaido 

University, Wakayama, Japan; 2 Field Science Education and Research Center, Kyoto 

University, Kyoto, Japan; 3 Sugadaira Research Station, Mountain Science Center, 

University of Tsukuba, Ibaraki, Japan; 4 Biodiversity Division, National Institute for 

Environmental Studies, Japan: 5 Graduate School of Agriculture and Life Sciences, The 

University of Tokyo, Tokyo, Japan 

 

Abstract—Microorganisms are typically the first organisms to react to chemical and physical 

changes in the environment. Thus, microbial communities provide useful information about 

climate change. EcoPlate (BIOLOG, Hayward, CA, USA) is one of the best CLPP (Community-

level physiological profiling) methods. EcoPlate is a 96-well microplate that contains three 

repeated sets of 31 response wells with different sole carbon substrates. The utilization of 

each carbon substrate by the bacterial and fungal community is quantified by the color of the 

well during incubation. In this presentation, we report the site-network survey using EcoPlate 

for Japan, comprising data collected from a network of 33 natural forest sites (77 plots). Using 

a standardized protocol, soil was sampled between September and December 2020. A 

preliminary principal component analysis was performed on the temporal integration of color 

using 31 substrates. PC1 contributed 55.6% and is thought to represent the magnitude of the 

overall absorbance of all substrates. The best-fit models of the variation in PC1 were the 

environmental model that included the elevation and soil properties model including water 

content and pH. Our EcoPlate data will be published as "Data Paper" in Ecological Research 

and offer an opportunity for meta-analyses of comparative studies between forest types and 

for testing hypotheses of community ecology and ecosystem function at broad spatial scales. 

Furthermore, if EcoPlate is re-measured at the same plots in a few years or decades, we can 

assess the impact of recent climate change. 

 

Keywords—bacterial and fungal community, the Monitoring Sites 1000 Project, site-

network survey, standardized protocol 
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SOIL PHYSICOCHEMICAL PROPERTIES OF DRY DIPTEROCARP MIXED PINE 

FOREST AT OMKOI DISTRICT CHIANG MAI PROVINCE 

 

Thanakorn Lattirasuvan1*, Supachai Nuchit2 and Pisut Luxavut2 

Weerachai Fongtiwong1 and Sirinthip Chaimongkol1 

1Master of Science in Forest Management, Maejo University Phrae Campus, 17 Moo 

2 Maesai Rongkwang Phrae 54140 

 

Abstract – The study was of soil physicochemical properties under 2 hectares of permanent 

plot at dry dipterocarp mixed pine forest at Omkoi district, Chiang mai province. Soil hardness 

was at a very hard level under 44 cm soil depth and mostly soil hardness at medium hard level 

to weak at both surface soil (0-5 cm) and subsurface soil (20-25 cm). Subsurface soil has soil 

hardness higher than surface soil. Surface soil texture is sandy clay loam and subsurface soil 

is sandy clay. Chemical properties of soil at subsurface soil is lower than surface soil. Soil was 

medium acidity. The relationship between soil moisture and soil electric conductivity at surface 

soil found the same direction. Results from this study should be used for forest management 

such as; soil physicochemical properties were heavy sandy soil, good drainage of water and 

soil fertility at surface soil was higher than subsurface soil but soil acidity was acid.   

 

Keywords – Soil physicochemical properties, dry dipterocarp mixed pine forest 
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CONTROLLING FACTORS OF THE TEMPORAL AND SPATIAL VARIATION ON 

N2O EMISSION FROM SOIL IN COOL TEMPERATE FORESTS, NORTHERN 

JAPAN 
 

Miwako Nagane1*, Hideaki Shibata2, Yoshitaka Uchida3, Ryunosuke Tateno4, Atsuko 

Sugimoto5 

1Graduate School of Environmental Science, Hokkaido University, Sapporo, Japan 

2Field Science Center for Northern Biosphere, Hokkaido University, Sapporo, Japan 

3Research Faculty of Agriculture, Hokkaido University, Sapporo, Japan 

4Field Science Education and Research Center, Kyoto University, Kyoto, Japan 

5Arctic Research Center, Hokkaido University, Sapporo, Japan 

 

Abstract—Nitrous oxide (N2O) is a greenhouse gas mainly produced by soil microbial 

processes, and it is one of the critical output pathways of the N cycle in the forest ecosystem. 

N2O emission from soil is regulated by various biotic and abiotic factors such as soil physical, 

chemical, and microbial factors. However, the combined effect of multiple variables on soil 

N2O emission and its vegetation differences have not been understood well. We aimed to 

clarify the controlling factors of spatial and temporal variation in N2O emission from a cool 

temperate forest. We measured N2O emission rates from soil at two forest stands, Quercus 

crispula (Oak site), and Abies sachalinensis (Abies site) forests in northern Japan. We also 

measured soil temperature, moisture, nutrient availability, dissolved organic matters and 

microbial functional genes. We used recursive feature elimination to test relative importance 

of variables and used a generalized additive model to explain the variation of N2O emission 

by multiple soil factors. Soil temperature, pH, soil moisture, the abundance of nirS (nitrite 

reduction) and NH4
+-N affected variation of N2O emission in the Abies site. Notably, physical 

environmental factors (soil temperature, pH, and soil moisture) had high importance compared 

to other variables. On the other hand, at the Oak site, soil temperature and the ammonia-

oxidizing archaea were important in explaining the variation in N2O emission. Factors 

explaining N2O emission differed depending on different vegetation structures between two 

sites. Our study suggests that multiple soil variables jointly affect the temporal and spatial 

variability of N2O emission. 

 

Keywords—N2O, GHG, Nitrification, Denitrification, Gas emission from soil, Nitrogen 

cycle 
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ZOOPLANKTON IN DANKIA RESERVIOR, LAC DUONG DISTRICT, 

LAM DONG PROVINCE, VIETNAM 

 

Le Thi Nguyet Nga1*, Phan Doan Dang1,2, Nguyen Van Khoi1 

1 Institute of Tropical Biology, Vietnam Academy of Science and Technology, Ho Chi Minh, 
Vietnam; 

2 Graduate University of Science and Technology, Vietnam Academy of Science and 
Technology, Ha Noi, Vietnam. 

 

Abstract - In this study, the variables of zooplankton and water quality were investigated in 
Dankia reservoir, Lac Duong district, Lam Dong province, Vietnam. Zooplankton was 
monitored in April and October 2016 at 9 sampling sites in the reservoir. Some basic water 
quality parameters were also tested, including pH, temperature, dissolved oxygen (DO), 
biological oxygen demand (BOD5), chemical oxygen demand (COD), water transparency, total 
phosphorus content, total nitrogen content. The zooplankton bio-indices were applied for the 
water quality assessment. The zooplankton analyses showed that there were 41 species of 3 
phylum (protozoa, rotifera, arthropoda), 5 class, 7 order, 20 family, 28 genus, and 4 larval 
types. In which, the species of rotifera were dominant in the species number (28 species, 
occupying 54.9%). The zooplankton density ranged from 35,000 to 690,500 individuals/m3, 
with the main dominant species of Tropocylops prasinus (Copepoda), Bosmina longirostris, 
Diaphanosoma sarsi (cladocera), Polyarthra vulgaris, Keratella cochlearis (rotifera), and  
nauplius copepods. The results showed that pH and temperature ranged from 5.2 to 7.6 and 
21.20C  to 26.90C during the monitoring, respectively. The water transparency were between 
30 to 65 cm. The DO, BOD5 and COD were from 2.1 to 10.6 mg/L, from 3.0 to 15.0 mg/L and 
from 6.0 to 23.0 mg/L, respectively. The total nitrogen content and total phosphorus content 
ranged from 0.6 to 13.5 and from 0.005 to 0.13 mg/L, respectively. The statistical analysis at 
95% confidence level showed that pH, DO, BOD5, COD, temperature and total phosphorus 
content correlated with the species richness and biological indices of zooplankton. The results 
confirmed the advantage of using zooplankton and its indices for water quality assessment. 
 
Key words: Bio-indices, Dankia reservoir, zooplankton, water quality. 
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INUNDATION ALTERATION IN CHINA’S MARSH WETLANDS FROM 1992 TO 

2019 REVEALED BY NIGHTTIME LIGHT AND LANDSAT DATA 
 

Dongshuo Lu1,2, Jianbo Chang1,2* 

1 School of Water Resources and Hydropower Engineering, Wuhan University, Wuhan 

430072, China; 2 Institute of Hydroecology, Wuhan University, Wuhan 430072, China 

 

Abstract - China has all types of wetlands informed in the Ramsar Convention. Since joining 

the convention in 1992, the Ramsar sites in China have increased from six in 1992 to 64 at 

present. However, the primary conservation efforts on wetlands focused on preventing the 

area loss instead of maintaining the structure and function. Even so, China has faced a rapid 

area loss of wetlands, much less inevitable degradation under the increasing pressures 

triggered by human activities. In this paper, changes in human activities within China’s marsh 

wetlands were examined through nighttime light data from 1992 to 2019. On the other hand, 

inundation alterations within marshes were examined using time-series Landsat images 

during the same period to evaluate their structural degradation. The marshes in Southwest 

China, East China, and North China received 26.04% of the total volume of nighttime light, but 

occupied only 1.86% of the entire marsh area. The marshes detected with extensive nighttime 

light are more likely to experience decrease in inundation area, suggesting anthropogenic 

factors could have caused their area loss and structural alteration. Although no significant 

change was detected for some marshes under extensive nighttime light, their structure and 

ecological services could have already been altered. Thus, the dramatic increasing nighttime 

light detected in marshes calls for the need for continuous monitoring and effective 

management of marshes with high possibility to be occupied and transferred. 

 

Keywords— China’s marsh wetlands, nighttime light, Landsat, inundation alterations, 

anthropogenic factors 
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FILLING THE ECOSYSTEM MONITORING GAPS IN TERN: MAKING WESTERN 

AUSTRALIAN SUPERSITES MORE SUPER 

 

Dr Caitlin Moore1 2 

1 The University of Western Australia 

2 TERN OzFlux 

 

Abstract - Australia’s terrestrial ecosystem observation capacity, supported by TERN, 

provides critical measurements of ecosystem health, and how ecosystems respond to climate 

variability and change. In the Ecosystem Processes platform of TERN’s Observatory, eddy 

covariance towers record fluxes of carbon, water and energy between the ecosystem and 

atmosphere. Combined with a suite of measurements periodically collected to inform on plant 

structure and biodiversity, these towers form a core part of what defines a SuperSite. However, 

gaps exist within the SuperSite framework that need to be addressed to more completely 

capture changes in ecosystems over time. These include the need for better stress detection 

systems that link with ecosystem productivity, reducing temporal gaps in plant structural 

measurements, increasing biodiversity monitoring over spatial gradients, improving 

understanding of how sunlight moves through the plant canopy, and enabling better scaling 

from sites to region using remote sensing and modelling. 

This presentation details recent activities to improve ecosystem monitoring in Western 

Australia (WA), facilitated through a co-investment in TERN from the WA state government. 

New instrumentation has been installed to address measurement gaps at WA’s three TERN 

SuperSites – a Wandoo woodland at Boyagin Reserve, the Salmon gums of the Great 

Western Woodlands, and the coastal banksia heath of Gingin. These ecosystems are unique 

to WA and are identified as sentinel systems for environmental change. The new 

instrumentation includes fixed terrestrial laser scanners to capture daily changes in vegetation 

structure, hyperspectral sensors to calculate vegetation indices and measure sun-induced 

chlorophyll fluorescence (SIF), and quantum sensor nodes to record variability of 

photosynthetically active radiation scattering and absorption through the canopy. These 

measurements will improve our understanding of vegetation stress and structural change as 

climate variability increases, provide synergies across the Landscapes and Ecosystem 

Surveillance platforms in TERN’s Observatory, and allow for greater integration with novel 

satellite technologies. 
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WATER-RELATED HAZARDS IN URBAN AREAS FROM SOCIO-
HYDROLOGICAL PERSPECTIVE: THE CASE OF CAN THO CITY, VIETNAM 

 

Le Van Thuy Tien and Nguyen Thanh Binh 

Mekong Delta Development Research Institute, Can Tho University, Vietnam 

 

Abstract—Water-related hazards are accounted for about 90% of natural hazards which will 
be more dangerous in case of dense population like low delta in general and urban areas in 
particular. Can Tho city located in the center of Vietnamese Mekong delta is considered as 
the biggest urban area and plays an important role for socio-economic development in the 
region. Due to its geographical situation, the city has been affected by seasonal flood as well 
as climate change impacts. Recently, under industrialization and urbanization, urban 
inundation and other water-related hazards have been increasing which hamper the city 
sustainable development. This paper applies the concept of socio-hydrology to explore the 
interaction between urban development and water-related hazards in Can Tho city. Lessons 
learned from this case study will propose an effective framework for solution to minimize the 
impacts of water-related hazards and climate change on the sustainable development not only 
in Can Tho city but also other regions having similar context.       

 

Keywords - Mekong delta, natural hazards, sustainable development, urban inundation 
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INUNDATION ALTERATION IN CHINA’S MARSH WETLANDS FROM 1992 TO 
2019 REVEALED BY NIGHTTIME LIGHT AND LANDSAT DATA 

 

Dongshuo Lu1,2, Jianbo Chang1,2* 

1 School of Water Resources and Hydropower Engineering, Wuhan University, Wuhan 

430072, China; 2 Institute of Hydroecology, Wuhan University, Wuhan 430072, China 

 

Abstract—China has all types of wetlands informed in the Ramsar Convention. Since joining 

the convention in 1992, the Ramsar sites in China have increased from six in 1992 to 64 at 

present. However, the primary conservation efforts on wetlands focused on preventing the 

area loss instead of maintaining the structure and function. Even so, China has faced a rapid 

area loss of wetlands, much less inevitable degradation under the increasing pressures 

triggered by human activities. In this paper, changes in human activities within China’s marsh 

wetlands were examined through nighttime light data from 1992 to 2019. On the other hand, 

inundation alterations within marshes were examined using time-series Landsat images 

during the same period to evaluate their structural degradation. The marshes in Southwest 

China, East China, and North China received 26.04% of the total volume of nighttime light, but 

occupied only 1.86% of the entire marsh area. The marshes detected with extensive nighttime 

light are more likely to experience decrease in inundation area, suggesting anthropogenic 

factors could have caused their area loss and structural alteration. Although no significant 

change was detected for some marshes under extensive nighttime light, their structure and 

ecological services could have already been altered. Thus, the dramatic increasing nighttime 

light detected in marshes calls the need for continuous monitoring and effective management 

of marshes with high possibility to be occupied and transferred. 

 

Keywords— China’s marsh wetlands, nighttime light, Landsat, inundation alterations, 

anthropogenic factors 
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INTERACTION BETWEEN URBAN HEAT ISLAND AND URBAN POLLUTION 
ISLAND 

 

Huidong Li1,2*, Anzhi Wang1, Sahar Sodoudi2, Martijn Schaap2 , Fred Meier3, Xuhui Lee4 

1 - Changbai Mountain Forest Ecosystem Research Station, Institute of Applied Ecology, 
Chinese Academy of Sciences, Shenyang, China 

2 - Institute of Meteorology, Free University of Berlin, Berlin, Germany 

3 - Institute of Ecology, Technische Universität Berlin, Berlin, Germany 

4 -School of Forestry & Environmental Studies, Yale University, New Haven, USA 

 
 
Abstract— Urban Heat Island (UHI) and Urban Pollution Island (UPI) are two major problems 
of the urban environment and have become more serious with rapid urbanization. Since UHI 
and UPI can interact with each other, these two issues should be studied concurrently for a 
better urban environment. We investigated the interaction between the UHI and UPI, through 
a combined analysis of in-situ and remote sensing observations, and numerical modeling of 
aerosols and meteorological variables in summer. The atmospheric UHI (AUHI), surface UHI 
(SUHI), atmospheric UPI (AUPI), and near-surface UPI (NSUPI) were analyzed. The SUHI 
and AUPI are represented by the remote sensing land surface temperature (LST) and aerosol 
optical depth (AOD), and the AUHI and NSUPI are represented by the in-situ air temperature 
and Particulate Matter (PM10) concentrations. The study area shows spatial consistency 
between SUHI and AUPI, with higher LST and AOD in the urban areas. UHI strengthens the 
turbulent dispersion of particles in the urban areas, decreasing the NSUPI. The NSUPI 
intensity shows a negative relationship with the AUHI intensity, especially at night. The 

increased aerosols in the urban atmosphere reduce the incoming solar radiation and increase 

the atmospheric longwave radiation in the urban areas. The response of the surface to the 
change of absorbed radiation is strong at night and weak during the day. This study estimates 
that the SUHI intensity is enhanced by around 12% at clear night by the increased absorbed 
radiation in the urban areas using an attribution method. Our findings imply that urban 
management and planning should consider different elements to achieve 
optimal environmental benefits.   
 
Keywords—Urban Heat Island, Urban Pollution Island, Particulate matter, Urban-rural 
difference in radiation, Attribution 
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QUANTIFYING INFLUENCES OF INTERACTING SOCIAL-ECOLOGICAL 

FACTORS ON ECOSYSTEM SERVICES BUNDLES IN CHINA CAPITAL CIRCLE 

REGION 

 

Suxiao Li 1, Guangchun Lei 2, Hong Yang 3, 4,  Xiubo Yu *1  

1Key Laboratory of Ecosystem Network Observation and Modelling, Institute of Geographic 

Science and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, 

China 

2School of Nature Conservation, Beijing Forestry University, Qinghua East Road 35, Haidian 

District, Beijing 100083, China 

3Eawag, Swiss Federal Institute of Aquatic Science and Technology, Uberlandstrasse, 133, 

8600 Dubendorf, Switzerland  

4Department of Environmental Science, University of Basel, Petersgraben 35, 4001 Basel, 

Switzerland  

 

Abstract—A comprehensive study on the spatiotemporal characteristics of multiple ecosystem 

services and their social-ecological drivers is the key prerequisite for enhancing regional 

ecological sustainability, especially in regions of imbalanced social-ecological conditions. The 

study area of capital circle region includes Beijing, Tianjin and Hebei (Jing-Jin-Ji), one of 

strategic centers of China. We quantified and mapped six ESs, including grain provision (GP), 

water yield (WY), nutrient retention (NR), carbon sequestration (CS), soil retention (SR), and 

habitat quality (HQ) from 1990 to 2015. We qualified the tradeoff and synergy among the ESs 

using Pearson correlations in different ecoregions for different population levels. ES bundles 

were determined using hotspot/coldspot analysis, and key social-ecological factors affecting 

the bundles’ distribution were detected. The results show that large spatial and quantitative 

differences exist in the supply of multiple ecosystem services, and the changes of different 

types of ecosystem services are driven by different factors. For water yield, the areas of arable 

land, wetland and built-up land and precipitation are the most influential factors; The areas of 

arable land, precipitation, temperature, altitude, urbanization rate and amount of nutrient 

applied per unit area are determinants of changes in nutrient retention; The areas of grassland 

and forest, temperature, altitude, GDP per capita and urbanization rate affect the soil retention 

to great extent; for carbon storage, its key influential factors are the areas of different land use 

types and urbanization rate. The study can facilitate identification of where and how to 

enhance multiple ecosystem services. 

Keywords—Ecosystem services, bundle, social-ecological factors, tradeoffs and 

synergies,  
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BIMONTHLY SURVEILLANCE OF WILD RODENTS AND CHIGGER MITES IN 
URBAN PARKS IN DAEGU FROM 2018 TO 2019 

 
Yeong Bu KIM1, Moon Bo CHOI1,2 and Ohseok KWON*1 

1School of applied Bioscience, College of Agriculture and Life Science, Kyungpook National 
University, Daegu, Republic of Korea 

2 Institute of Plant Medicine, Kyungpook National University, Daegu, 41566, Republic of 
Korea 

 

Abstract—Tsutsugamushi disease is caused by Orientia tsutsugamushi, which is transmitted 
to humans via chigger mites in wild rodents, among other animal hosts. It has become a 
recurring health problem in South Korea with increasing numbers of cases since 2010s and 
most cases occurring in October through December. However, studies on chigger mites and 
wild rodents in urban areas in South Korea are inadequate. Thus, this study aimed to analyze 
the species composition of chigger mites and wild rodents, their seasonal distribution, and 
pathogen rates of chigger mites via a 2‐year surveillance study at six urban parks in Daegu. 
Monthly surveillance of wild rodents and chigger mites was conducted at urban parks in Daegu 
from 2018 to 2019. Chigger mites were isolated from the collected rodents bimonthly. A total 
of 31 rodents were collected, with a trap rate and percentage of chigger mite infection of 0.52 
and 61.3%, respectively. A total of 273 chigger mites were collected, with a chigger index (CI) 
of 14.4. Six species of chigger mites from two genera were collected, with Leptotrombidium 
pallidum being the most common (n = 127, 31.8%). Chigger mites were most frequent at 
riverside parks (n = 95, 34.8%). To detect O. tsutsugamushi in chigger mites, 40 pools of 
chigger mites (n = 273) were analyzed. All analyzed pools showed negative results. In 
conclusion, the populations of chigger mites and wild rodents in the six parks surveyed were 
smaller than those in the other regions in South Korea. Both the population and minimum 
positive rates of chigger mites in urban Daegu indicated a low threat of Tsutsugamushi 
disease. However, attention should still be paid to preventing this disease. 

 

Keywords: chigger mites, park, Tsutsugamushi disease, urban park 
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A RODENT PEST DOMINATES THE DIET OF A NEWLY DWELLING URBAN  

RAPTOR IN TAIPEI CITY 

 
Chao-Nien Koh,1,3 Lee Lien Wang2, Die Hua Tsai2, Shin-Min Hsu1 

1 Division of Forest Protection, Taiwan Forestry Research Institute, No. 53, Nanhai Rd. 

Taipei, Taiwan.; 2 - Raptor Research Group of Taiwan, 1st Floor, No. 29, Lane 249, Zunxian 

Street, Taipei, Taiwan 

 

Abstract—Urbanization causes dramatic changes to the natural environment, often with 

serious consequences to the biological community and trophic structure. Raptors are 

important urban predators which have the potential to exert top-down influence in urban 

communities, altering trophic structures and prey species composition. The presence of urban 

raptors has important implications for the urban ecosystem and for raptor conservation. Prey 

availability has been well-recognized that has a strong influence on breeding rates and 

population density of raptors. It is believed that prey availability plays an important role as 

forest raptor establish a stable population in the city. The Crested Goshawk Accipiter 

Trivirgatus, an endemic subspecies, is distributed in the forests of low to mid-elevation in 

Taiwan. Recently, the hawk has colonized urban area of Taiwan. We studied its diet in a green 

space in Taipei City during the breeding season in one year. Video camera was used to assess 

frequency of occurrence and biomass of prey species taken by the hawks. In terms of 

frequency of occurrence, birds were the main prey of the hawk diet, followed by rodents and 

lizards. However, rodents comprised over 60% biomass of the prey. The brown rat (Rattus 

norvegicus) comprised the principal prey brought to the nests, both in terms of frequency of 

occurrence and biomass. Compared to a diet study on Crested Goshawk in Taipei City’s rural 

areas, our results indicated that the hawk had a narrower dietary breadth in the urban area.  It 

is suggested to further explore the hawk’s prey preference in urban areas. Whether the urban 

Crested Goshawk is subjected to low food availability needs more studies. 

 

Keywords—urban ecosystem, diet, prey availability, raptor  
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BUSHES AS SOIL ARTHROPOD REFUGEE IN URBAN PARK 

 

I-Chi Hsia1 and Chiao-Ping Wang2* 

1National Taiwan University, school of forestry and resource conservation, Taipei, Taiwan, 
2Taiwan Forest Research Institute, division of silviculture, Taipei, Taiwan 

 

Abstract—Green infrastructure in urban parks improves urban ecosystem services including 

providing habitats for wildlife and soil fauna. However, less attention was paid for maintaining 

or increasing soil biodiversity in urban park design and management. Although litterfall is the 

most important carbon source for edaphic communities, most of the fallen leaves and twigs 

are intensively removed from the urban forest floor. Thus, the object of this study was to 

investigate the effect of three soil management practices (bare soil caused by intensive litter 

removal, turf with regular mowing and litter removal, and dense bush where litter accumulates) 

on soil properties and edaphic arthropod community structure. 5 turfs, 5 bushes and 3 bare 

areas were sampled using soil cores (5 cm in diameter and length) monthly from April to Nov. 

2020 (114 soil cores in total). Arthropods were extracted by Berlese funnel. Litter removal 

strongly influenced the BD, SOC and nutrient contents and further changed the soil arthropods 

structure. The results of NMDS and PERMANOVA analysis both show that the arthropods 

community of turf soils is similar to the bush soils, where the community structure of bare soils 

is significantly different. The main taxa of bare soils was mites, and the density of soil 

arthropods is about 1/10 of the turfs and bushes. Mites, oribatida mites and collembola are 

common taxa in turf and bush soils. The density of isopoda, diplopoda and symphyla was 

much higher in bush soils while more ants appeared in the turf soils.  

 

Keywords: urban soil, soil arthropods, litterfall, soil property 
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ANALYSIS OF RIVER ZOOPLANKTON COMMUNITY CHARACTERISTICS IN 
AUTUMN OF BEIJING 

 

Yufen REN1*, Yufei LIU2 

1 Beijing Urban Ecosystem Research Station, State Key Laboratory of Urban and Regional 

Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, 

Beijing, China; 2 Institute of Resources and Environment, Henan Polytechnic University, 

Jiaozuo 454000, China. 

 

Abstract—To clarify the spatial distribution characteristics of zooplankton community and the 

relationship between zooplankton and water environmental factors, 81 samples from 28 rivers 

and lakes in Beijing were collected in September 2017.  A total of 68 species of zooplankton 

were identified, including 17 species of protozoa species (25%), 36 species of rotifers (53%), 

13 species of cladocera species (19%) and copepods (3%, which are mainly copepodid and 

nauplii). Among 15 dominant species, 12 species were copepods and rotifers. There were 

different kinds of zooplanktons in different rivers. The zooplankton in rivers in mountainous 

area is mainly protozoa and copepods. In suburban areas they are mainly copepods, and for 

urban areas they are mainly rotifers. Comprehensive water quality index, Shannon-Wiener 

index, Pielou evenness index and Margalef richness index were calculated. Results show that 

water quality in river of mountainous areas is generally better than the urban area, which is 

better than the suburban area. TN was found to be the main pollution factor of water in single 

factor water quality index method. By principal component analysis (PCA) and canonical 

correspondence analysis (CCA), NH4
+-N, BOD5 and COD were found having great effect on 

zooplankton characteristics. 

 

Keywords—Beijing, rive, zooplankton, community structure, water quality 
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EXTENDING TERN’S BIODIVERSITY MONITORING AT TEMPORAL AND 

SPATIAL SCALES USING CITIZEN SCIENCE 

 

Katie Irvine1,2, Sally O’Neill1, Ben Sparrow1, Beryl Morris2 

1TERN Ecosystem Surveillance, School of Biological Sciences, University of Adelaide, 
Adelaide, South Australia, Australia; 2TERN, The University of Queensland, Queensland, 

Australia 

 

Abstract—Over the past three years we created and implemented a TERN-allied national 

citizen science project in Australia called Wild Orchid Watch (WOW). We learned valuable 

lessons through this process, from achieving greater temporal and spatial coverage in 

biodiversity monitoring to best practice when inviting community members to participate in 

project design and data collection. Citizen science projects which are planned and 

implemented with community involvement and training can meet the needs of both the 

community participants and researchers. We found that citizen science biodiversity monitoring 

can provide more than just species identification, date and location; users input a range of 

ecological monitoring data for far reaching research and conservation outcomes. Appropriate 

use of technology is key. Apps have changed the game for community-scientist collaboration, 

but the complexity of designing custom technology and the potential pitfalls associated with 

setting up a citizen science project should not be underestimated. Nevertheless, well-designed 

and resourced citizen science projects can provide a range of beneficial outcomes for 

community members and scientists. We are now applying the knowledge and experience 

gained through the process of creating WOW to a new TERN pilot citizen science project in 

peri-urban Queensland. Community members are conducting bird surveys using TERN 

standardised methods, as well as contributing significant input to design field methods and 

refine data collection and survey techniques. 
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APPLICATIONS OF CITIZEN DATA IN THE CONSERVATION OF WATERBIRDS 

AND THEIR HABITATS IN CHINA 

 

 Xiubo Yu1,2*, Yu Liu1,2 Shaoxia Xia1,2, Houlang Duan1,2 

1Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic 

Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, 

China 

2College of Resources and Environment, University of Chinese Academy of Sciences, 

Beijing 100190, China 

 

Abstract—Citizen science data are routinely collected over large spatial and temporal scales 

using sources such as atlases, survey reports, and websites by general public. Such data 

mainly include species records (names), location data (longitude, latitude, place name) and 

survey dates. These data have long been used for conservation and management of species 

and their habitat. For example, these data have been used to infer the relationship between 

species distribution and habitat environment to identify priority conservation areas. Citizen 

science data combine ecological models have also been used to reveal the response of 

species distribution to climate change and land use change. The main benefit of using citizen 

science-collected data is that it allows us to address conservation challenges at a larger scale. 

The coastal wetlands in China are important stopover sites for migratory waterbirds along the 

East Asian–Australasian Flyway (EAAF) migratory route. Human activity and invasion of alien 

species have led to a dramatic decrease in waterbird populations in the area. We used citizen 

science data of waterbirds to identify the conservation priority sites of waterbirds along the 

coastal wetlands in China by the criterion of international important bird area. Combining  

bootstrapping procedure and citizen science data to clarify the affinity between waterbirds and 

coastal wetlands. Applying habitat modelling and citizen science data to reveal the effect of 

coastal wetland change on waterbird habitat. Eventually, provide targeted waterbirds and 

habitat conservation and management. 

Keywords-citizen science data, waterbirds, coastal wetlands, habitat modelling, land 

reclamation 
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PERCEPTION OF CITIZEN SCIENCE FOR IAS PREVENTION: ASSESSMENT OF 
ONLINE INTERACTIVE MAP ON MOTIVATION AND PARTICIPATION 

 

Helen K. Liu1*, Chung-Chi Lin 2. Rong-Nan Huang3, Tzai-Hung Wen4. 

1 Department of Political Science, National Taiwan University, Taipei, Taiwan (1-Affiliation); 2 

Department of Biology, National Changhua University of Education, Changhua County 

50007, Taiwan; 3 Department of Entomology, National Taiwan University, Taipei 10617, 

Taiwan; 4 Department of Geography, National Taiwan University, Taipei 10617, Taiwan 

 

Abstract—Literatures on coproduction show that incorporation of citizens in the public service 

provision can expand participation opportunities, improve government-citizen relationships, 

and enhance service efficiency and effectiveness. Furthermore, studies show how 

technologies can enhance coproduction in the public sector, such as interactive map with GIS 

function, which can capture, store, manipulate, analyze, manage data or to inform decision 

making and enhance performance. However, little do we know how advance technologies like 

interactive map is perceived to enhance public services through coproduction. The purpose of 

this study is to evaluate the perception of coproduction through technological mediation 

services, such as interactive map. We have chosen a setting on engaging citizens for 

prevention of invasive alien species (IAS) with an adoption of an interactive map. In Taiwan, 

red imported fire ants (RIFA), as one of the most server IAS, was first reported in 2004. This 

experimental survey was designed to examine the influence of an interactive map on the 

perception of coproducing IAS prevention services. Our research group designed an 

interactive map of citizen reported IAS distribution in Taiwan with the calculation of the 

distance between IAS locations and interviewees’ residential locations. The survey was 

administered from August 2020 to September 2020 with a national representative sample in 

Taiwan (N=1350). Our preliminary results show that the use of the map increases willingness 

to actively acquire IAS information, but not on the perception of coproduction for IAS 

prevention services.   

 

Keywords—Ecosystems, invasive alien spices, citizen science, public participation, 

Taiwan 
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WATERBIRD HABITAT LOSS: FRINGES OF THE YELLOW AND BOHAI SEAS 

ALONG THE EAST ASIAN–AUSTRALASIAN FLYWAY 

 

Houlang Duan1,2, Xiubo Yu1,2*, Shaoxia Xia1, Guangshuai Zhang3,4 

1Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic 

Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, 

China; 2College of Resources and Environment, University of Chinese Academy of 

Sciences, Beijing 100190, China; 3National Marine Environmental Monitoring Center, Dalian 

116023, China; 4State Environmental Protection Key Laboratory of Marine Ecosystem 

Restoration, Dalian 116023, China 

 

Abstract—Natural wetlands along the coasts of the Yellow and Bohai seas provide key 

stopover sites for migratory waterbirds. However, these wetlands are facing land loss. 

Understanding how natural wetland loss influences habitat is important for habitat 

management. We used species distribution models to report changes in area of suitable 

habitat and analyzed the effects of natural wetland loss on habitat for 80 waterbird species of 

four functional categories (shorebirds, ducks, herons, gulls) between 2000 and 2015 in the 

Yellow and Bohai seas. Between 2000 and 2015, 1794.8 km2 (29.27%) of coastal wetland was 

lost to development, most of which was tidal flats that were lost by conversion into aquaculture 

and salt pan habitat or land for construction. Consequently, habitat for 73 of these 80 species 

has decreased in area over this time period. Generally, the proportional decline in habitat 

suitable for duck species was less than that for shorebirds, and the proportional decline in 

suitable habitat was not significantly different between National Protected Species and Non-

National Protected Species. The proportional loss of tidal flat that formerly represented 

suitable habitat was also significantly higher for shorebirds, herons and gulls than for ducks. 

Because more duck species exploit aquaculture and salt pan habitat that was converted from 

tidal flat habitats, such conversion of tidal flats poses a greater threat to shorebirds, herons 

and gulls than to ducks. Preventing further reclamation of tidal flats and managing artificial 

wetlands are priorities for waterbird conservation. 

 

Keywords: land reclamation; artificial wetlands; waterbirds; suitable habitat; 

conservation 
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BEHAVIORAL RESPONSE OF THE INVASIVE ALIEN HORNET VESPA 

VELUTINA NIGRITHORAX AGAINST HUMAN ACTION 

 

Moon Bo Choi*1,2, Ohseok Kwon1 

 
1School of Applied Biosciences, College of Agriculture and Life Sciences, Kyungpook 

National University, Daegu 41566, Republic of Korea 
2Institute of Plant Medicine, Kyungpook National university, Daegu, 41566, Republic of 

Korea 

 

Abstract-In areas where wasps are common, many wasp sting incidents occur. However, 

guidance on the correct response to wasp attacks remains lacking. In this study, behavioral 

response experiments were conducted with the aim of minimizing damage from group wasp 

attacks. The study species was Vespa velutina, which frequently causes wasp sting injuries 

in the southern regions of South Korea. Results demonstrated that workers showed defensive 

behavior when a person approached within 3 m of the nest, and the attack rate was higher 

when the person conducted a large arm swing. When a person walked away after touching a 

nest, the number of workers attacking did not significantly decrease until they reached 5 m, 

this reduced to less than half when the person reached 10 m. Approximately 1.3 workers 

attacked even up to 300 m. However, when the person ran, the number of workers attacking 

was almost one or less after 10 m. Therefore, it is best to escape quickly to at least 10 m to 

reduce injury from group attacks. When wasps attacked, even if they crouched, the attack 

almost did not decrease. Our recommended defensive behavior when wasps attack 

unexpectedly is that victims should turn their face in the opposite direction to the nest or the 

wasps, protect their face with their hands and arms, lean forward and run away rapidly to 

minimize injury. Wearing a wide brim hat was very effective, preventing about 75% of stings 

to the head, so this is also recommended. 

 

 

Key words: Vespa velutina, stings, defensive behavior, aggressor, invasive alien 

hornet 
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DEFENSIVE BEHAVIOR OF THE INVASIVE ALIEN HORNET, VESPA VELUTINA, 

AGAINST COLOR, HAIR, AND AUDITORY STIMULI OF POTENTIAL 

AGGRESSORS 

 

Moon Bo Choi*1,2, Eui Jeong Hong3, Ohseok Kwon1 
 

1 School of Applied Biosciences, College of Agriculture and Life Sciences, Kyungpook 

National University, Daegu 41566, Republic of Korea 
2 Institute of Plant Medicine, Kyungpook National University, Daegu, 41566, Republic of 

Korea 
3 Team of National Ecosystem Survey, National Institute of Ecology, Seocheon-gun, 

Republic of Korea 

 

Abstract− During recent years, invasion of the yellow-legged hornet (Vespa velutina) has 

occurred in Europe, Korea, and Japan, and stinging accidents often occur as some V. velutina 

nests are in places where humans can reach them. Misleading information regarding 

precautionary measures for mitigating wasp attacks has only exacerbated the situation. In this 

study, we sought to identify appropriate countermeasures by analyzing wasp defensive 

behavior, with a focus on color, hair, and auditory stimuli. Defensive behavior was analyzed 

using video recordings by creating an experimental frame to attach experimental bundles to 

nine V. velutina nests in Daegu and Gyeongbuk, South Korea. For the color experiment, eight-

color, and single-color tests were conducted with bundles of eight colors (black, brown, yellow, 

green, orange, gray, red, and white), and the difference in defensive behavior was tested 

between black hair/hairless, and green hair/black hairless configurations. When presented 

simultaneously with bundles of eight different colors, V. velutina showed the greatest and the 

longest defensive behavior against the black bundle, followed by brown. A similar response 

was observed in single-color tests. Furthermore, there was no significant difference in the 

defensive behavior against black hair and black hairless, but the duration of defensive 

behavior was longer for black hair. A comparison between green hair and black hairless stimuli 

indicated that wasps are more sensitive to color than to hair texture. Vespa velutina showed 

no discernible responses when exposed to selected auditory stimuli (human conversation and 

loud music). Dark colors and dark hair are characteristic features of potential predators, to 

which wasps are evolutionarily predisposed, and are accordingly likely to provoke strong 

defensive responses. The results of this study provide scientifically credible information that 

can be used to base appropriate precautionary measures against wasp attacks. 

 

Key words: Vespa velutina, Colour, Hair, Natural enemy, Noise   
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Abstract - A comprehensive analysis of the insect community dynamics of Dokdo Island, 

located at the eastern end of Korean territory, based on the data from the publications from 

1978 to 2015 was carried out. A total of 13 orders with 166 species of insects was reported 

to exist in Dokdo by this study. This study is focused on the analysis of the community 

structure and dynamics of insects in Dokdo Island over the past 40 years. Order Diptera was 

the only one taxonomic group to be collected in all surveys during the period of 1981 to 

2015. 

 

 

Key words: community, Dokdo, dynamics, insect, Korea, species composition 
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COMBINING MULTI-YEAR OBSERVATION AND OPEN-FIELD WARMING 

EXPERIMENT TO INVESTIGATE LEAF PHENOLOGY IN A DECIDUOUS 

BROADLEAF FOREST 
 

Hiroyuki MURAOKA1* 

1 River Basin Research Center, Gifu University, Gifu, Japan 

 

Abstract- Recent in-situ research on individual plants and forest canopy, and satellite remote 

sensing observation on terrestrial ecosystems from landscape to continental scale clearly 

show the changes of leaf and canopy phenology with changing climate. In temperate 

deciduous forests seasonal development of leaves tends to advance with increasing air 

temperature while leaf senescence and leaf fall advance or delay with increasing temperature. 

Such evidence from long-term observations suggests further changes in leaf phenology with 

advancing global warming. Open-field warming experiments conducted in temperate regions 

suggest similar trends, but these studies are limited for seedlings or saplings of trees whose 

environmental responses are somewhat different from mature trees. In this presentation I will 

introduce the temperature-response of leaf development and senescence in oak and birch 

trees in a cool-temperate deciduous broadleaf forest in central Japan. Long-term observations 

and open-field warming experiments on leaf phenology and ecophysiological characteristics 

have been conducted in Takayama site, a JaLTER and ILTER site. Open-field warming 

experiment was conducted by installing an open-top canopy chamber on branches at the top 

of the trees (ca. 15m height aboveground) to increase air temperature. Combined data 

analysis showed advanced leaf expansion in both oak and birch, but only oak showed delayed 

leaf senescence. Increasing temperature led to longer growing season length and higher 

photosynthetic capacity in oak leaves. 

 

Keywords: deciduous forest, leaf phenology, photosynthesis, warming experiment 
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Phuong Thao3, Nguyen Van Tu1,2 

 

1 Institute of Tropical Biology, Vietnam Academy of Science and Technology, Ho Chi Minh, 
Vietnam; 2 Graduate University of Science and Technology, Vietnam Academy of Science 

and Technology, Ha Noi, Vietnam; 3 Graduate University of Science and Technology, 
Vietnam Academy of Science and Technology, Ha Noi, Vietnam. 

 

Abstract- The study was carried out in 2020 to assess the biodiversity of the freshwater 

phytoplankton in Hon Lao island. The survey sites were springs, reservoirs in the island. 

Phytoplankton samples were collected by a specialized plankton net, fixed with 5% 

Formaldehyde solution at the field. There were 97 species of phytoplankton taxa belonging to 

47 genera, 34 families, 23 orders, 8 classes, of 5 phyla include cyanobacteria, diatoms, green 

algae, euglenoids, and dinoflagellates. In particular, diatoms and green algae were the 

dominant taxonomic group in the island. The phytoplankton density varied from 185 to 40,551 

cells/liter. The dominant species contributed in the study area such as Oscillatoria princeps, 

Lyngbya martensiana, Oscillatoria limosa, Anabaena inaequalis (cyanobacteria); 

Botryococcus braunii (green algae); Ulnaria ulna, Gomphonema parvulum, Fragilaria sp., 

Iconella tenera (diatoms); and Phacus orbicularis (euglenoids). he analysis of the Bray-Curtis 

index of similarity showed that the species composition among monitoring sites was different. 

Biodiversity indicators presented that the biodiversity of phytoplankton was not high and the 

population was not sustainable in the CLC-05, CLC-09, and CLC-10 sites. While the CLC-07 

site had the best biodiversity of sampling sites, the remaining sites had average diversity. 

 

Keyword: Biodiversity, Cu Lao Cham biosphere reserve, Hon Lao island, 
phytoplankton 
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Chinese Academy of Sciences, Beijing, China; 3Institute of Geographic Sciences and 

Natural Resources Research, Chinese Academy of Sciences, Beijing, China; 4University of 

Chinese Academy of Sciences, Beijing, China 
 

Abstract- The optimization of conservationist production systems, whose goal is to increase 

carbon stocks and reduce greenhouse gas emissions, is considered one of the greatest 

challenges faced by agriculture nowadays. Therefore, this study aimed to assess the variation 

of soil respiration and its relationship with soil temperature and moisture under long-term straw 

incorporation and no-tillage systems with winter wheat and summer maize rotation based on 

a long-term observation system. Treatments consisted of combinations of two ways of straw 

incorporation and two ways of tillage practices, which can be combined into four treatments 

(NS+CT: no straw and conventional tillage, S+CT: straw and conventional tillage, NS+NT: no 

straw and no-tillage, S+NT: straw and no-tillage). For wheat crop, S significantly increased 

soil respiration (Rs), heterotrophic respiration (Rh), and autotrophic respiration (Ra) in 2019 

(p < 0.05), but significantly decreased Rs, Rh, and Ra in 2020 (p < 0.05); Rs, Rh, and Ra was 

increased significantly in the NT than CT treatment in 2019 (p < 0.05), but Rs, Rh, and Ra was 

decreased significantly in the NT than CT treatment in 2020 (p < 0.05). For maize crop, S 

significantly increased Rs, Rh, and Ra in 2018 (p < 0.05) and significantly increased Rs and 

Rh in 2019 (p < 0.05), but Ra was significantly decreased in 2019 (p < 0.05). In 2020, S 

showed no difference on Rs and Ra (p > 0.05), but significantly increased Rh  of maize (p < 

0.05). From the perspective of NT, it only significantly increased Rs, Rh, and Ra on maize in 

2018 (p < 0.05); moreover, NT decreased Rs, Rh, and Ra both 2019 and 2020 during the 

maize growing season. Soil temperature presented the greatest influence on the temporal 

variation of soil respiration, with correlation in the Rs (r = 0.976; p < 0.001) and Rh (r = 0.990; 

p < 0.001) and Ra (r = 0.485; p > 0.05) in the wheat season, as well as in the maize season 

to Rs (r = 0.937; p < 0.001) and Rh (r = 0.945; p < 0.001) and Ra (r = 0.863; p < 0.001). The 

wheat aboveground biomass (AB) and grain yield (GY) was significantly increased under CT 

treatment than NT (p < 0.05), and S showed no significantly difference to AB and GY (p > 

0.05). For maize crops, S significantly increased AB and GY, but NT also increased AB and 

GY without significant difference (p > 0.05). The maximum crop AB and GY of wheat and 

maize were found in the S+CT (25.08±0.87 t ha-1, 10.27±0.52 t ha-1) and S+NT (15.89±1.08 

t ha-1, 6.15±0.38 t ha-1) treatment, respectively. Therefore, our results suggest that straw 

incorporation and no-tillage should be promoted as an environmentally-friendly 

agroecosystem management practice. The practice can improve crop yields  and reduce soil 

CO2 emissions, which can contribute to the mitigation of climate change and the early 

achievement of carbon neutrality goals. 

 

Keywords: Agro-ecosystem, soil respiration, tillage, precipitation, North China Plain, 

Long-term observation 
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Hong Truong Luu and Buu Thach Le 

 

Southern Institute of Ecology, Vietnam Academy of Science and Technology, Ho Chi Minh 

City, Vietnam. 

 

Abstract- A system of permanent forest plots has been set up for long term monitoring in 

southern Vietnam, including a 25-ha plot and 1-ha 15 plots since 2008. They represent almost 

different natural forest ecosystems spreading from the eastern coast to the western border 

and from the sea level to the 1,500 m elevation. The only lacking natural forest types are the 

mangrove and cajeput forests in the Mekong wetland, the sparse dipterocarp in the Central 

Highlands and the moist evergreen forest in Phu Quoc Island. The last two forest types are 

typical for the dry dipterocarp forest dominant in northern Cambodia and for the Cardamom 

evergreen forest ecosystem covering the major forest area in southern Cambodia. The second 

census is being undertaken for the 25-ha plot and another 5 1-ha plots while others wait for 

funding. This presentation will report about the progress of our work until present. This 

monitoring program has been being financially supported by Vietnam Academy of Science 

and Technology, ForestGEO, Prof. Tomo'omi Kumagai (The University of Tokyo) and Vietnam 

Ministry of Science and Technology (project contract 23/2020/HĐ-NĐT). 
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MAINTAINING AN LTER COMMUNITY IN AUSTRALIA – LOOKING BACK, 

LOOKING FORWARD 

 

Mark Grant*1, Angela Gackle1, Bek Christensen3 4, Glenda Wardle5 6, Beryl Morris1 

 
1TERN Australia, The University of Queensland, Queensland, Australia 

3Ecological Society of Australia, Australia 
4Peter Cullen Water & Environment Trust Ltd, Australia 

5Ecosystem Science Council, Australia 
6University of Sydney, New South Wales, Australia 

 

Abstract- Long-term researchers occupy a unique space in the research landscape, primarily 

due to the disconnect between the inherent length of time commitment—in research that can 

span a lifetime or more—and the increasing uncertainty of ongoing funding. This is even 

though almost everyone accepts the value and importance of long-term studies.  Some form 

of long-term ecological research community has existed in Australia since the International 

Long-Term Ecological Research (ILTER) movement started in Costa Rica in 2007 but the 

name for the group and entities involved has been in flux.” Despite this, sites such as the 

Warra LTER in Tasmania and Great Western Woodlands in Western Australia are outstanding 

examples of healthy and resilient research communities supported by a variety of funding 

mechanisms and national research infrastructure. 

Feedback from meetings of the ILTER Network and a 2021 survey of Australian ecologists 

indicate that Australia is leading the way in many areas of long-term research infrastructure 

provision and data capture. It also highlights, however, that we share some of the common 

challenges faced by long-term research networks throughout the Asia Pacific region, including 

long-term funding constraints, ensuring national and global collaboration, site registration and 

use of data.  Results of the 2021 survey underline the impediments to AusLTER network in 

Australia, but a bottom-up, self-organised community of practice signals a sustainable and 

fruitful future for AusLTER. 
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VEGETATION RESOURCE MANAGEMENT IN MAE SAKUT NATURE TRAIL, 

MAE HONG SON PROVINCE, NORTHERN THAILAND 

 

Oraphan SUNGKAJANTTRANON1*, Nopparat NUALANONG2, Pairoj INTAMART2, 

Nuttaphan MANOCHAI2, Yongyut TRISURAT3, Dokrak MAROD3 

1Faculty of Liberal Arts and Science, Kasetsart University, Nakhon Pathom, Thailand; 
2Namtok Mae Surin National Park, Mae Hong Son, Thailand; 3Faculty of Forestry, Kasetsart 

University, Bangkok, Thailand 

 

Abstract- Mae Sakut Nature Trail in Namtok Mae Surin National Park, Mae Hong Son Province 

was recorded about vegetation resource management from May 2020 to April 2021. The 

seasonal change showed a direct effect on species diversity and water levels in the Mae Sakut 

Canal. In the rainy season, 141 plant species, 117 genera of 60 families were reported along 

both sides, a distance of 8.5 km. Flash floods had damaged many vegetation species after 

the study. In the winter, many species were disappearing by drought and dormant in the low 

moisture content soil. The tourists, teachers, pupils, students, and local people had a high 

level of satisfaction with the national park and ecological services (4.19), and the highest level 

of the knowledge and understanding as a whole (4.24) in this site. In the summer, the forest 

fire by human activity was happening and burnt too many parts of this nature trail in March 

2021. Tree and terrestrial plant species were damaged, the water level in the canal was very 

low at high temperatures, and the atmosphere was full of smoke all the time. Local people and 

the national park officers must seek solutions to problems about extinguishing forest fires, 

fresh water sources for consumers, ways to increase income, and sustainable use of the forest 

products under the Covid-19 pandemic situation together.  

 

Keywords— Vegetation management, seasonal change, forest fire, fresh water source  
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47 YEARS OF COUNTING KIPPISTIA SUAEDIFOLIA, AN UNPALATABLE 

PERENNIAL GYPSUM ENDEMIC IN SEMI-ARID AUSTRALIA 

 

John Pickard 

Echidna EcoServices, Asquith, Australia 

 

Abstract- Kippistia suaedifolia is a perennial daisy (family Asteraceae) ~ 0.3 m high that is a 
gypsum endemic in semi-arid southern Australia. Population density of small and large plants, 
and longevity have been monitored annually at Marlow Gypsum Mine (32o 46’S 144o 45’E) in 
western New South Wales since 1973. Density of small plants has been unchanged except 
for a ten-fold increase following intense rain in January 1984. Within a decade, the density of 
small plants had reverted to earlier levels, mostly through death. Surviving plants grew and 
led to a doubling of density of large plants. 50% of 450 individually tagged plants died within 
four years, but 5% of plants live at least 20 years, and 2% live more than 30 years.  

Leaves of the plant have a high content of the volatile oils perillyl acetate and limonene which 
render the plant unpalatable to all domestic, native and feral herbivores. Consequently it 
responds only to rainfall, making it an excellent proxy for modelling the impact of climate 
change on widespread shrub-steppe semi-arid rangelands dominated by the chenopods 
Atriplex vesicaria and Maireana spp as there are no confounding effects of grazing.  

Although started as an officially-funded project, the annual monitoring has subsequently been 
carried out for over 40 years as a citizen-science private project illustrating one of the features 
of successful LTER: project managers must be stubborn and bloody-minded to persist without 
formal institutional support.  
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BIODIVERSITY DYNAMICS OF TREES IN 4 PERMANENT SAMPLE PLOTS, 

EVERGREEN, DRY EVERGREEN, MIXED DECIDUOUS AND PINE-DRY 

DIPTEROCARP FORESTS IN THE CENTRAL, WESTERN AND EASTERN 

REGIONS OF THAILAND 
 

Thammanoon TEMCHAI 1* 

1 National Park Office, Department of National Park, Wildlife and Plant Conservation, 

Bangkok, Thailand 

 

Abstract- This study was to monitor the dynamics in various fields of forest resources including 

the dynamic of tree biodiversity. The permanent plot of 120 x 120 meters was used in Mixed 

deciduous with dry dipterocarp forests (central region), moist evergreen forests (eastern 

region), Mixed deciduous and Dry evergreen forest (western region), which were created in 

2010, 2011, 2012 and 2015, respectively, these sample plots had annual tree growth 

measurements, were used to study the trend of change by the Shannon-Wiener Diversity 

Index. And compared these changes by using the Hutcheson t-test method at a significance 

level of 0.05. The study found that biodiversity in the pine-dry dipterocarp forest in the central 

region and the dry evergreen forest in the western region tended to increase slightly, but there 

was no statistically significant difference. Mixed deciduous forest in the western region tended 

to decrease slightly and then increase, but there were no statistically significant differences 

either. But biodiversity in the moist evergreen forest of the eastern region is a continuous 

decreasing trend, and there are statistically different when the time difference was 6-7 years. 

 

Keywords: Biodiversity, ecosystems, ecological research, forest dynamic  
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ESTABLISHING COMPARATIVE LONG-TERM PERMAFROST ECOLOGICAL 

OBSERVATIONS BETWEEN QINGHAI-TIBET PLATEAU AND ALASKA 
 

Tonghua Wu 1*, Bob Bolton2, Bob Busey3. Xiaodong Wu1 

1 State Key Laboratory of Cryospheric Science, Northwest Institute of Eco-Environment and 

Resources, Chinese Academy of Sciences, Lanzhou, China; 

2 International Arctic Research Center, University of Alaska Fairbanks, USA 

 

Abstract- The land surface and subsurface processes and their complex interactions are of 

great importance to improve the performance of Earth System Models in cold regions including 

the high-altitude and high-latitude regions. The in-situ observations for the ecological 

processes are especially important for cold regions ecosystems where topography, 

permafrost, hydrology, vegetation, and biogeochemistry are inextricably linked. The 

implications of such linkages include permafrost thaw and deepening of the active layer, 

changing productivity, and watershed-scale changes in ground surface. In order to compare 

the difference of ground thermal regimes between the third pole regions and the Arctic regions, 

in September of 2018, an integrated automatic weather station was set up through 

collaboration of SKLCS and IARC at Teller site of Nome, Alaska. At the same time, the active 

layer monitoring site to measure soil temperatures at five levels has been deployed. Until 

September of 2019, the air temperature, the ground surface temperature, and soil temperature 

data have been collected for a whole freezing-thawing period. In this study, the ground surface 

freezing-thawing condition has been analyzed to identify the different impact factors of 

meteorological and local parameters between both sites. The result will enhance our 

understanding of the energy and water exchange mechanism between atmosphere and 

ground surface in the discontinuous permafrost regions on the Qinghai-Tibet Plateau and 

Arctic. 

 

Keywords: Permafrost, Climate change, Ecological observations, Arctic, Qinghai-

Tibet Plateau 
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DRY EVERGREEN FOREST DYNAMICS BASED ON 16 HA PERMANENT PLOT IN 

SAKAERAT BIOSPHERE RESERVE, NORTHEASTERN THAILAND 
 

Wongsatorn PHUMPHUANG1*, Yongyut TRISURAT1 and Dokrak MAROD1, 2 

1 Department of Forest Biology, Faculty of Forestry, Kasetsart University, Bangkok, Thailand 

2 Cooperative Center of Thai Forest Ecological Research, Faculty of Forestry, Kasetsart 

University, Bangkok, Thailand 

 

Abstract- Long-term ecological research based on large permanent plot explores forest 

dynamics in relation to environmental change. This study clarified tree demography, mortality 

and recruitment, in response to climate change and drought conditions, as well as detecting 

tree distribution related to environments in the dry evergreen forest (DEF) at Sakaerat 

Biosphere Reserve (SBR). In 2010, a 16 ha permanent plot was established and all trees with 

diameter at breast height (DBH) ≥ 4.5 cm were tagged, measured, recorded their coordinates 

and identified to species level. Tree monitoring was done every five years in 2015 and 2020 

and included all trees with a DBH ≥ 2 and 1 cm, respectively. The Standardized Precipitation-

Evapotranspiration Index (SPEI), a drought index, was constructed using meteorological data 

from SBR since 2010–2020. Within the permanent plot, topographic factors and soil properties 

were collected to investigate tree distribution using canonical correspondence analyses 

(CCAs). The mortality and recruitment rates of trees DBH ≥ 4.5 cm during 2010–2020 were 

mostly balanced (1.65 and 1.69 %/year, respectively); nevertheless, the rates varied among 

periods. According to SPEI, the humid period from 2017–2019 influenced the increased 

mortality rate in 2020 compared to 2015, which was 3.46 and 2.03 %/year, respectively. 

Topographic factors (elevation and slope), soil textures and soil nutrients based on CCAs were 

determined tree distribution (p < 0.05), such as Syzygium siamense and Psydrax umbellata. 

Hence, our knowledge supports the importance of LTER and can be applied to forest 

conservation and reforestation programs based on suitable species selection. 

 

Keywords: CCA, long-term ecological research, permanent plot, SPEI, tree 

demography 
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A CLIMATE-CHANGE RISK ANALYSIS FOR SPECIES AND FLORISTIC 

REGIONS IN THAILAND 

 
Yongyut Trisurat1* and Patrick R. Roehrdanz2 

 
1 Faculty of Forestry, Kasetsart University, Thailand 

2 Moore Center for Science, Conservation International, USA 
 

Abstract- Tropical forests are vulnerable to projected increases in mean temperatures and 

accompanying changes in rainfall. Here we use Thailand as a case study for assessing the 

impacts of future climatic conditions on the distribution of tropical tree species and the 

attendant effects on species assemblages and floristic regions. Observed occurrence data for 

Thailand tree species were obtained from the systematic forest inventory plots across the 

country. Of the over 2,000 species with observation data, 201 species were chosen for 

distribution modeling due to a sufficient number of unique, valid occurrence records.  The 

environmental variables, current and future bio-climatic variables were used to project the 

current and future distribution of chosen species and the emergent floristic regions using the 

Maxent model and a cluster analysis of the modeled species ranges, respectively.   Species 

models show that the projected distributions of the modeled plant species are substantially 

different in terms of range size and geographic location in 2050 climatic conditions relative to 

baseline climate. 83% of chosen species are projected to experience a change in the total 

size of suitable range between 30-50% relative to baseline and only 10% (21 species) are 

projected to change by less than 30%. Based on the species composition in each grid cell, 

floristic regions in Thailand can be divided into 5 major clusters and 12 secondary clusters. 

Models also project dramatic changes in distributions of the defined floristic regions. Only five 

out of 12 clusters would retain their current geography within the country. Moreover, the 

indicator species of all existing clusters are projected to change under 2050 conditions. Future 

climatic conditions will also affect the representativeness of floristic regions in the national 

protected areas system.   
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LONG-TERM ECOSYSTEM MONITORING SYSTEMS- EXPERIENCES OF 

CHINESE ECOSYSTEM RESEARCH NETWORK 

 

Xiubo Yu1,2*, YU Lie1,2 Leiming Zhang1,2, Ping Yang3 

1Key Laboratory of Ecosystem Network Observation and Modelling, Institute of Geographic 

Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, 

China 

2College of Resources and Environment, University of Chinese Academy of Sciences, 

Beijing 100190, China 

3 Bureau of Science and Technology for Development, Chinese Academy of Sciences, 

Beijing 100864, China 

 

Abstract- As a national innovative scientific and technological infrastructure that integrates 

ecological monitoring and research, the Chinese Ecosystem Research Network (CERN) , 

established in 1998 by Chinese Academy of Sciences, has become one of the largest 

networks in the world that consists of 44 field stations, 5 sub-centers, 1 data center and 1 

synthesis center, covering almost all typical ecosystems in China: cropland, forest, grassland, 

desert, wetland and urban ecosystem. Its unique features are the emphasis on understanding 

long-term structure and function, patterns, processes and services of ecosystems based on 

the in-situ ecological monitoring. Three experiences have been summarized for long-term 

monitoring systems: (1) Unified monitoring indicators and protocols. CERN formulated and 

applied three series of ecosystem monitoring indicators and protocols developed in 1996, 

2004, and 2019, covering the ecological elements of hydrology, soil, atmosphere, and biology. 

Currently, CERN is applying the third indicators and protocol developed in 2019; (2) Unified 

ecological monitoring facility. During 2013 and 2021, CERN purchased 1,080 instruments 

(sets) with the investment of 43 million USD through national facility improvement budget. The 

synthesis center and 5 sub-centers successfully coordinated facility planning, selection and 

bidding to ensure the comparability of monitoring data; (3) Unified data management and 

sharing. All field stations are responsible for collecting in-situ data, 5 sub-centers are 

responsible for facility maintenance and data quality control, and the data center is responsible 

for data management and sharing through the CERN information system and cloud. 

 

Keywords: ecological monitoring, indicator and protocol, monitoring facility, data 

management and sharing, CERN 
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PROPOSAL FOR COLLABORATIVE RESEARCH ON FISH COMMUNITY AND 

BIODIVIRSITY MONITORING USING eDNA IN EAST ASIA-PACIFIC NETWORK  
 

Reiji MASUDA1*, Tanaka KENTA2, Akifumi TANABE3, Michio KONDOH3.  

1 Maizuru Fisheries Research Station, Kyoto University, Maizuru, Japan; 2 Sugadaira 

Montane Research Center, University of Tsukuba; 3 Graduate School of Life Science, 

Tohoku University 

 

Abstract—Fish community and biodiversity studies have historically been based on visual 

census, net sampling, and/or fish landing surveys. Here, we are proposing collaborative 

research on fish community monitoring using environmental DNA (eDNA) in International 

Long-Term Ecological Research’s (ILTER) East Asia-Pacific (EAP) network. The high 

detection power of eDNA will enable us to solve the following key questions. (1) Where are 

biodiversity hotspots for fish in continuous coastal ecosystem over wide range of latitudes in 

the EAP network and how hotspot borders are determined in regard to fish guilds (e.g. coastal 

vs. migrating, with vs. without parental care of eggs)? (2) How do marine protected areas 

(MPAs) affect the conservation of biodiversity, encompassing both fishery and non-fishery 

species? (3) What geographical patterns exist that determine basic principles of biological 

communities, such as turnover rates of component species, and what factors (e.g. ocean 

currents) influence them? A monitoring network of eDNA has already been established in 

Japan covering over 100 sites from Hokkaido (boreal) to Okinawa (tropical) areas. 

Participating scientists from other EAP countries will advance both basic ecology research as 

well as applied sciences such as fisheries management and conservation. The water sampling 

and filtration procedures will be simple and easy, as publicized on the eDNA Society web page 

(https://ednasociety.org/en/manual/). Preserved filters will be sent to DNA extraction and 

sequencing centers in Japan and other participating countries in order to identify the fish 

species detected in sampled water. Fish community and sequence data will then be registered 

in relevant databases. 

 

Keywords—Community ecology, environmental DNA metabarcoding, fish 

biodiversity, marine protected area, visual census 
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FORMATION OF A RESEARCH NETWORK TOWARAD GLOBAL SCALE 
BIODIVERSITY MONITORING OF MANGROVE ECOSYSTEM BY USING EDNA 

METABARCODING 
 

Tadashi KAJITA1*, Yukuto SATO2, Hideyuki IMAI3, Hiroto NAGAI3, Maria Daniela ARTIGAS 

RAMIREZ1, Tomoyuki KOMAI4, Yoshiaki TSUDA5 

1 Iriomote Station, Tropical Biosphere Research Center, University of the Ryukyus, Okinawa 
Japan; 

2 Research Laboratory Center, Faculty of Medicine, University of the Ryukyus, Nishihara, 
Okinawa, Japan; 3 Department of Bacteriology, Graduate School of Medicine, University of 
the Ryukyus, Nishihara, Okinawa, Japan; 4 Natural History Museum and Institute, Chiba, 
Japan; 5 Sugadaira Research Station, Mountain Science Center, University of Tsukuba, 

Ueda, Japan. 

 

Abstract—The revolutionary development of DNA metabarcoding has been quickly changing 

our ways of understanding species diversity in the aquatic environment. By obtaining support 

from JSPS Core to Core program for FY2020 - 2022, we started an International Project 

aiming to create a high-potential research network to facilitate the use of eDNA metabarcoding 

for the mangrove ecosystem. In collaboration with nine Core Institutions from Asia and Africa, 

Tropical Biosphere Research Center (TBRC), University of the Ryukyus is trying to promote 

the new methodologies to study fish and macrobenthos diversity of mangrove ecosystem on 

a global scale. In this presentation, we introduce our project's frameworks and challenges to 

use DNA metabarcoding as a standard tool to be used in the mangrove ecosystem in the 

world. 

 

Keywords— Mangrove, eDNA Metabarcoding, Fish, Macrobenthos, MiFish, MiDeca 
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THE BIODIVERSITY AND MANGROVE CARBON STOCKS IN RESPONDING 
TO CLIMATE CHANGE 

 

Luzhen CHEN* 

 Key Laboratory of the Ministry of Education for Coastal and Wetland Ecosystems, College 
of the Environment and Ecology, Xiamen University, Xiamen, Fujian, China. 

 

Abstract— Mangrove ecosystem are sensitive to global climate change. The atmospheric 

carbon dioxide enrichment (eCO2) can enhance mangrove carbon uptake and growth, thereby 

providing a vital feedback to total ecosystem. Herein, we cultured three species of mangrove 

seedlings in eight to independent cosmos simulated eCO2 and sea level rise (SLR), to reveal 

the mechanisms of carbon sequestration as the mangrove in future climatic scenarios 

(400ppm vs. 800ppm, 2h vs. 6h of tidal inundation). We will also analyze and reveal the 

regulation mechanisms of plant carbon accumulation and soil microorganisms through eDNA 

macrobarcode. A parallel study would be carried out in the field to reveal the relationship 

between ecosystem carbon uptakes and the biodiversity of microorganisms. 

 

Keywords— Mangrove, Sea Level Rise (SLR), soil maicroorganism, eDNA macrobarcode 
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DIVERSITY AND DISTRIBUTION OF FISH IN EAST COASTAL OF NORTH 
SUMATRA AND ACEH, INDONESIA 

 

Mohammad BASYUNI1,2*, Desrita DESRITA2,3, Ipanna Enggar SusetyaI3, Arida 

SUSILOWATI3, Hatika HAIRANI 1, Anggita M HARAHAP1 ,Tadashi KAJITA4 

1 Center of Excellence for Mangrove, Universitas Sumatera Utara, Medan, North Sumatra, 

Indonesia; 2Department of Forestry, Faculty of Forestry, Universitas Sumatera Utara, 

Medan, North Sumatra, Indonesia 3 Department of Aquatic Resources Management, Faculty 

of Agriculture, Universitas Sumatera Utara; 4Iriomote Station,Tropical Biosphere Research 

Center, University of the Ryukyus, Okinawa Japan; 

 

Abstract— Mangrove forests in North Sumatra and Aceh are concentrated in east coast region 

of Sumatra Island. Organisms of waters are living in the mangrove ecosystems from fish, 

macrobenthos to crustacea. The organisms employed mangroves as spawning ground, 

feeding ground, and nursery ground. Present study aims to analyze the taxonomical and 

molecular identification fish in the mangrove area of Percut Sei Tuan, Belawan, Lubuk 

Kertang, and Pulau Sembilan of North Sumatera and Langsa of Aceh provinces, Indonesia. 

The sample of fish was caught by gillnet and danish seines that operated by local fisherman 

and the taxonomical identification was confirmed by 16 S primer. The total of 62 fish species 

found, 39 families, and 2 class. Twenty-one families and 29 species were detected in Percut, 

20 families and 23 species in Belawan coastal, 20 families and 22 species in Lubuk Kertang, 

13 families and 17 species in Pulau Sembilan, and 10 families and 10 species in Langsa. 

Leiognathus equulus (Leiognathidae) found in all location, followed by Ambassis 

vachellii (Ambassidae), Pomadasys argenteus (Haemulidae), and Eleutheronema 

tetradactylum  (Polynemidae) in 4 locations, Gerres longirostris (Gerreidae), Terapon 

jarbua (Teraponidae), Sphyraena jello (Spyraenoidae), and Elops hawaiensis (Elopidae)  in 

three locations. DNA barcode using 16 S primer revealed that Macrobachium sp, freshwater 

prawn were found in all locations. The preliminary data was promising reference data base of 

fish in the North Sumatran and Aceh mangroves. 

 

Keywords— Mangrove, DNA barcoding, Fish, North Sumatra, Aceh 
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ESTABLISHING VEGETATION-SEDIMENT-FAUNAL RELATIONSHIP AND ITS 
ROLE IN MANGROVE CONSERVATION AND RESTORATION 

 

Severino G. Salmo III 1* and Maria Elisa Gerona-Daga 1,2 

1 Institute of Biology, College of Science, University of the Philippines, Diliman  
1101 Quezon City, Philippines 

2 Division of Natural Sciences and Mathematics, 
University of the Philippines Visayas Tacloban College, Leyte, Philippines 

 
 

Abstract— Mangrove forest is an important ecosystem recognized for several ecological and 

socio-economic services (ES) it provides. The delivery and performance of ES are dependent 

on the state of ecosystem health of mangroves. This ecosystem is an important component of 

nature-based solution (NBS) needed to address various socio-environmental challenges and 

adapt/mitigate the impacts of climate change.  These recognitions led to various 

international/regional/national mangrove conservation and restoration programs. Intact and 

healthy mangroves are oftentimes conserved and are commonly found in protected areas 

(PAs). Restored mangroves may or may not be in PAs, but when developed into a mature 

forest (e.g., ca. 20 yrs) are also expected to render ES. Recent field studies have documented 

the effects of mangrove conservation and restoration programs on ecological functions. Both 

intact and restored mangroves may have distinct features but probably have similar 

vegetation, sediment and faunal assemblage characteristics. Documentation and long-term 

monitoring of vegetation, sediment, fauna and their interactions are lacking although vital to 

systematically assess the effectiveness of mangrove conservation and restoration programs. 

The sustained dominance or fluctuations of certain taxa including shifts in faunal assemblage 

may indicate relative degree of “intactness” or “fragmentation” in both intact and restored 

mangroves. This study aims to provide a review of the vegetation-sediment-faunal relationship 

in mangroves and the need for a more systematic and long-term ecological research. 

Keywords— mangroves, fauna, biodiversity, restoration, indicator 
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TOWARD ESTABLISHMENT OF ASIA-PACIFIC eDNA MONITORING 
NETWORK: THE PHILIPPINE NODE 

 

Venus LEOPARDAS1*, Tadashi KAJITA2, Masahiro NAKAOKA3 

1 Research Division, Mindanao State University, Philippines; 2 Iriomote Station, Tropical 
Biosphere Research Center, University of the Ryukyus, Okinawa Japan; 3 Akkeshi Marine 
Station, Field Science Center for Northern Biosphere, Hokkaido University, Japan. 

 

Abstract—The emerging technology of environmental DNA provides promising path for a 

revolutionary way of understanding species diversity in the aquatic environment. With the 

ongoing International Project on DNA metabarcoding for the mangrove ecosystem led by the 

University of Ryukyus, the JSPS-KAKENHI project evaluating the marine biodiversity in 

coastal areas of SE Asia, and in collaboration with Asia Pacific Marine Observation Network 

(AP-MBON), the Mindanao State University at Naawan is currently working on an initiative to 

apply the eDNA tool to assess the fish and macrobenthic diversity in select mangrove areas 

of the Philippines and to predict past, present, and future potential distribution of species under 

the global climate change. This is part of an Indo-Pacific initiative to address the big data gap 

of species diversity in our rapidly declining mangrove ecosystems. The objectives and 

approaches of the Philippine node initiative will be presented in this report, including the 

significant roles of the existing international projects in providing support-system capacity-

building and additional analysis.  

 

Keywords— Biodiversity, eDNA Metabarcoding, Mangroves, Fish, Macrobenthos, 

Philippines 
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EDNA METABARCODING AS A NEW TOOL FOR MONITORING OF 
MANGROVE ECOSYSTEM IN THAILAND 

 

Itchika SIVAIPRAM1*, Jes KETTRATAD1,2, Porntep PUNNARAK2, Bunyawat PONYONG1, 

Nittharatana PAPHAVASIT1, Tadashi KAJITA3 

1Department of Marine Science, Faculty of Science, Chulalongkorn University, Thailand,  
2 Aquatic Resources Research Institute, Chulalongkorn University, Bangkok 10330, 

Thailand, 3Iriomote Station, Tropical Biosphere Research Center, University of the Ryukyus, 
Okinawa Japan 

 

Abstract- Mangrove is an incredibly important coastal ecosystem. It is directly benefit to 

humans by providing various ecosystem services. The benefits are not only from mangrove 

trees, but also from fauna, such as plankton, benthos, and fish, that live in the system. Our 

groups have examined the diversity and abundance of plankton, benthos, and fish in 

mangrove areas of Thailand both in the Gulf of Thailand and the Andaman Sea. In 

collaboration with Tropical Biosphere Research Center (TBRC), University of the Ryukyus 

under JSPS program for FY2020 - 2022, we plan to use DNA metabarcoding as an additional 

tool to study species diversity of macrobenthos and fish in mangrove plantation areas as 

compared to natural mangroves.  

 

Keywords— Mangrove, eDNA Metabarcoding, Biodiversity, Fish, Macrobenthos, 

MiFish, MiDeca 
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STATUS OF MANGROVE FOREST IN MALAYSIA AND THE POTENTIAL 
USE OF EDNA METABARCODING KNOWLEDGE FOR MANGROVE 

FOREST MANAGEMENT 
 

Mohd Nazre SALEH 1* & Alison K.S. WEE 2 

1 Faculty of Forestry & Environment, Universiti Putra Malaysia Serdang MALAYSIA; 2 - 

School of Environmental and Geographical Sciences, University of Nottingham Malaysia, 

Semenyih MALAYSIA 

 

Abstract—Mangrove forests in Malaysia consists only less than 2% of the total land area but 

play a significant role in the economy, livelihood and culture of the people, and the 

environment. Forest area including mangrove forests mainly are managed by each state 

government based on the sustainable forest management system. Current knowledge of 

understanding of mangrove ecosystems including genetics, especially eDNA metabarcoding 

has opened the opportunity to improve the current management systems especially for 

conservation purposes. Here we will discuss the potential use of the knowledge that can be 

implemented. 

 

Keywords—Malaysia, mangrove forest management, East Asia-Pacific, long-term 
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S4-9 
 

THE POTENTIAL OF USING MULTI-TAXA ENVIRONMENTAL DNA AS A  
BIOMONITORING TOOL IN COASTAL ECOSYSTEMS IN MALAYSIA 

 
 

Alison K.S. WEE1*, Mohd Nazre SALEH2, Amy Y.H. THEN3, Tadashi KAJITA4 

1 School of Environmental and Geographical Sciences, University of Nottingham Malaysia, 
Semenyih, Selangor, Malaysia; 2 Department of Forest Science & Biodiversity, Faculty of 

Forestry & Environment, Universiti Putra Malaysia Serdang Selangor, Malaysia; 3 Institute of 
Biological Sciences, Faculty of Science, Universiti Malaya, Kuala Lumpur, Malaysia; 4 

Iriomote Station, Tropical Biosphere Research Center, University of the Ryukyus, Okinawa 
Japan. 

 

Abstract— Tropical coastal ecosystems are severely threatened by climate change, pollution, 

over-harvesting, sea-level rise and natural disaster. Mitigating these threats would first require 

an effective and standardized, multi-taxa biomonitoring tool for coastal biodiversity survey and 

environmental assessment. Environmental DNA (eDNA) sourced from fresh- and seawater 

offers a novel avenue for assessing the biota in coastal ecosystems. Aquatic eDNA 

metabarcoding is a non-invasive, non-destructive method to monitor coastal biodiversity 

changes by characterizing the local spatio-temporal distribution of eDNA. Such a tool could 

be particularly beneficial to Malaysia, which is a coastal nation with shared natural resources 

and threats with its neighboring countries. However, due to the lack of a region-specific 

reference database, the potential of eDNA metabarcoding remains unrealized. Here, our 

proposed research aims (1) to establish a fundamental metabarcoding library for coastal 

plants, fishes and crustaceans in Malaysia’s mangrove ecosystem, (2) to formulate a coastal 

eDNA biomonitoring methodology, (3) to provide free access to tools and knowledge base for 

using eDNA in coastal management, (4) to provide necessary data and know-how to 

policymakers on using eDNA as a noninvasive biomonitoring tool. Our methodology (1) 

involves systemic compilation of a country-specific eDNA reference library via field study and 

open-access genomic reseources, (2) integrates and implements the reference library in a 

proof-of-concept pollution study in Kuala Selangor and Kuantan River, (3) builds on our past 

research on the biogeography and biodiversity of Southeast Asian coastal ecosystems. This 

project will produce detailed metabarcoding datasets and conceptual understanding of the 

spatial and temporal distribution of coastal biodiversity in Malaysia. This knowledge will have 

immediate relevance to Malaysia’s coastal planning and important in achieving goals in the 

preliminary 12th Malaysia Plan on environmental sustainability and economic empowerment. 

Notably, our output will inform complementary research, for example the breeding-related 

migration patterns of important fishery species in mangroves. 

Keywords—Crustacean, Decapod, eDNA Metabarcoding, Fish, Macrobenthos, 

Mangroves, MiFish, MiDeca 
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S4-10 
 

MANGROVE FAUNA IN SRI LANKA 
 

Kithsiri Ranawana1*, Shalika Kumburegama1 and Manoj Prasanna2 

 
1Faculty of Science, University of Peradniya, Peradeniya, Sri Lanka 

2Biodiversity Secretariat, Ministry of Environment, Sri Lanka 
 

Abstract – Mangrove flora in Sri Lanka is fairly well documented.  The species diversity and 

composition of mangrove ecosystems in Sri Lanka is considered to be remarkably high 

compared with the extent of the mangrove areas of the country. Twenty-One (21) species of 

true mangroves and a large number of mangrove associates are recorded from 15,600 ha of 

mangrove cover.  However, although the diversity of fauna in mangrove forests in Sri Lanka 

is thought to be high, they remain a poorly studied group. Insufficient research effort, lack of 

trained personal and access to authenticated materials for comparison hinders the research 

on mangrove fauna in the country at present. We aim to get the support from JSPS Core to 

Core Program for developing a long term study project to study the diversity and composition 

of the island’s mangrove fauna using eDNA metabarcoding tools.  

 

Key wards:  Mangroves, Sri Lanka, fauna, eDNA metabarcoding 
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INDIAN OCEAN ATOLL MANGROVES IN AN eDNA METABARCODING 
PERSPECTIVE 

 
Sivakumar K1*, S. Balamurugan2, P. Ragavan3, B. Deivasigamani1, T. Ganesh4 and Savita S. 

Kerkar5 

1CAS in Marine Biology, Annamalai University, Portonovo, India; 2National Institute of 
Oceanography, Goa, India; 3Physical Research Laboratory, Ahmedabad, India; 4Department 
of Ocean Studies and Marine Biology, Pondicherry University, Port Blair, India; 5Depatmrnt 

of Biotechnology, Goa University, Goa, India 
 

Abstract - Atolls are more or less annular coral reef and reef-island systems found mostly in 

oceanic mid-plate settings, where they rest on the peaks of submarine volcanic edifices and 

mangroves are often associated with coral reef atolls. While coral reefs are well known for 

their high biodiversity and mangrove forests with which they are associated are also relatively 

productive and species diverse. Indeed, corals residing near and amidst mangroves on reefs 

may be among the most capable systems, surviving ocean warming, acidification and 

deoxygenation anticipated as a result of climate change. Most of the world's atolls are in the 

Pacific Ocean, but they are also widespread in the Indian Ocean. In contrast, the Atlantic 

Ocean has no large groups of atolls. Mangrove species diversity in the Maldives is impressive 

compared to other Indian Ocean atolls such as Lakshadweep Islands, Chagos Archipelago, 

outer Seychelles and the Keeling Islands and they support 15 of the 17 species reported from 

Indian Ocean islands. Environmental DNA (eDNA) is an excellent tool to assess marine 

biodiversity and enlighten our understanding of the importance of mangrove biodiversity in the 

atolls and mangrove ecosystems. Studies on the eDNA based biodiversity monitoring in the 

India Ocean atolls are very limited and so far West, et al. (2020) used eDNA metabarcoding 

as a biomonitoring tool to identify the biodiversity at the Cocos (Keeling) Islands and a wide 

range of bony fish and elasmobranchs (244 taxa), crustaceans (88), molluscs (37) and 

echinoderms (7) were found. Two species of mangroves, Rhizophora apiculata and Pemphis 

acidula were also reported from the Cocos islands. Except this, there are no studies on eDNA 

based biodiversity monitoring in the Indian Ocean Atolls especially Maldives and Seychelles 

which are rich in mangroves and associated biodiversity. Conservation and restoration of 

mangrove forests should be one of the key strategies in sustaining the marine biodiversity in 

the low-lying atoll countries effected by climate change events and increasing anthropogenic 

pressures. In addition, it is essential to have a long term monitoring to understand the impacts 

of climate change on the atoll-mangroves and thier associated biodiversity using efficient 

eDNA approach which will help conserve the marine biodiversity of Indian Ocean atolls.  

Keywords— Atoll Mangroves, Indian Ocean, eDNA Metabarcoding, Biodiversity 

Monitoring cum Conservation 
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S4-12 

 

A DNA BARCODE LIBRARY FOR ALL NAMED AUSTRALIAN SPECIES  

 

Oliver Berry 

CSIRO Environomics Future Science Platform 

 

Abstract- Australia’s environment is unique and valuable. But its size, complexity and high 

biodiversity mean that it is often expensive and difficult to gather the information we need to 

manage it effectively. In the past few years environmental monitoring has been revolutionised 

by a new technique called “eDNA” (environmental DNA). With eDNA analysis, scientists purify 

DNA from an environmental sample like water or soil and identify species present from their 

unique “DNA barcodes”. This happens without needing to see the animal or plant to know it is 

present. It works because all organisms shed tiny invisible pieces of DNA into the environment 

constantly and because every species has a unique DNA sequence. eDNA is a very effective 

way to map the distributions of all types of organisms, especially in water. Worldwide, 

governments, industry and even citizen scientists are adopting eDNA because of its high 

accuracy, its uniquely universal approach that can be applied across the tree of life, and 

because it is a safe and simple way to sample. However, something is holding eDNA back. 

To identify a species with eDNA we need to know its unique DNA barcode. Yet, we only know 

the DNA barcodes for a small fraction of species. This means that when eDNA monitoring is 

conducted lots of species are not identified because their DNA sequence can’t be correctly 

assigned. Without a full library of DNA barcodes we can’t make the most of eDNA’s amazing 

potential to cost-effectively provide the best information on the environment. CSIRO has 

created the technology to complete Australia’s DNA barcode library. The platform can 

generate DNA barcodes for any type of organism, from microbes to birds. We propose to 

achieve this significant goal in partnership with a consortium of end-users, biodiversity and 

biosecurity experts, state and federal governments and philanthropic organisations.  
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ANEMONE: ENVIRONMENTAL DNA MONITORING NETWORK IN JAPAN 

 

KONDOH Michio1* 

1 Graduate School of Life Science, Tohoku University, Sendai, Japan 

 

Abstract—In the era of Anthropocene, high-throughput biodiversity observations will play an 

increasingly important role of accurately understanding the status of ecosystems and 

forecasting their changes. Environmental DNA (eDNA) is expected to grow as a central tool 

for advanced biodiversity observation. ANEMONE is an eDNA observation network launched 

in 2019 in Japan to respond to these scientific and social demands. In cooperation with the 

Japan Fisheries Research and Education Agency, The eDNA Society, JaLTER, JAMBIO, and 

other organizations, researchers, government agencies, and citizen volunteers from across 

Japan are collaborating to conduct multi-site eDNA observations in coastal areas, lakes, and 

rivers using a unified method. In 2020, 45 coastal sites, 23 river/lake sites, and 40 groups of 

citizen volunteers participated in the project. ANEMONE is operated in the spirit of open data 

science and the observation data will be made freely available within six months after 

observation, which is expected to contribute to biodiversity conservation and sustainable use 

of ecosystems. ANEMONE is expected to develop as a tool to support a desirable society in 

harmony with the local community and nature, where residents can observe, use, clarify the 

value of, and conserve local ecosystems. 

Keywords—Community ecology, environmental DNA metabarcoding, fish biodiversity 
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 13TH INTERNATIONAL LONG-TERM ECOLOGICAL RESEARCH - 
EAST ASIA-PACIFIC REGIONAL NETWORK REGIONAL 

CONFERENCE (2021 ILTER-EAP)  
 

Panel discussion on Connection, Co-design, and Implementation of 
Community LTER Science 
Date: Thursday, 9 September 2021 

Time: 09:00 – 10:30 hrs. Thailand local time (UTC +7) 
https://www.13thilter-eapconference.com/panel 

 

Introduction  

In 1995, the ILTER East Asia-Pacific Regional Network (ILTER-EAP) was established as one 
of the four regional networks that comprise ILTER. ILTER-EAP has been developed to 
promote data sharing, research collaborations and capability building in ecological science 
and to bridge gaps between societal needs and scientific imperatives on concerns in the Asia-
Pacific Region from long-term perspectives. Currently, ILTER-EAP consists of eight formal 
ILTER members and over 160 sites across the EAP regions, and a few thousand scientists 
are involved in the ILTER-EAP.  

As a regional network of ILTER, ILTER-EAP has the essential role of promoting data and 
knowledge sharing within the global community to further promote the value of ecological 
science in ensuring the sustainability of ecosystems and societies under climatic, societal and 
environmental change. The vision of ILTER-EAP in promoting ecological science is based on 
long-term monitoring and experiments conducted within site-based programs entailing local 
and regional networking connected to global networks.   

ILTER-EAP is facing key challenges and opportunities in the coming decades to achieve 
this vision, including: 1) joint research across sites with linkage to societal needs; 2) 
networking, collaborating and linking; 3) data archiving, sharing and using; and 4) engaging, 
educating and outreaching. 

Education and outreach, and networking and collaboration are major goals of the ILTER-
EAP network’s activities.  From a recent review of ILTER perspectives, the ILTER-EAP is 
facing issues on how to promote education and public outreach and create opportunities for 
younger researchers who have not been involved previously in the network to generate a 
synthetic understanding of highly dynamic social and ecological systems.  

Drawing on the strengths of the ILTER-EAP Network, notably various kinds of information 
and knowledge derived from long- term, site- based research of diverse ecosystems, efforts 
have aimed to link ILTER-EAP researchers with various international programs and 
organizations, including the Asia– Pacific Biodiversity Observation Network ( APBON) , the 
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES), 
the International Nitrogen Management System (INMS), the Global Land Programme (GLP), 
and the East Asian Federation of Ecological Societies ( EAFES) . In addition, it is widely 
anticipated that ILTER- EAP will contribute to and engage with sustainable development and 
biodiversity conservation policy at national and local levels across the region.   

To this end, the organizing committee of the 13TH International Long-term Ecological 
Research – East Asia Pacific Scientific Conference has organized its programme around the 
theme of Citizen Science and its role in supporting long-term ecological-social monitoring 
systems and has included a panel discussion on Connection, Co-design, and 
Implementation of Community LTER Science.  

https://www.13thilter-eapconference.com/
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Objective of the Panel Discussion 

• Provide a forum for the exchange of views, dissemination of ideas and the development 
of possible future collaborations between ILTER-EAP and national, regional and 
international institutions and practitioners  

• To engage younger researchers and interested individuals and institutions who have 
not been involved previously in the network to generate and promote long-term 
ecological and social research and sustainable natural resources management in East 
Asia-Pacific region 

 

In order to achieve the objectives of the forum, the organizing committee has invited three (3) 
distinguished experts from the ILTER-EAP network: a policymaker in the region, and scientists 
from academic institutes working closing with civil societies. These experts will participate in 
the panel discussion to share knowledge, ideas, perceptions and best practices on each topic.  
 
Expectations  

• Participants learn about past and present scientific activities and major outputs and 
contributions from ILTER- EAP to the international initiatives, and the potential future 
role of ILTER-EAP in facilitating regional and global research collaborations. 

• Identification of information and knowledge gaps for science-based sustainable 
development and nature-based solution policy at national and regional levels 

• Opportunities for the role of the community in long-term ecological and social research   

After the conference, the organizing committee will jointly produce outcome documents, which 
will be published on the ILTER-EAP website (https://www.ilter.network/network/ilter-east-asia-
pacific) and/or on an international paper. The contents will be derived from what is presented 
during the workshops and will also include articles from the panelists, government agencies, 
academic institutions, and participants who share their inspiring stories on citizen science, 
networking and collaboration in supporting long-term ecological-social monitoring systems.  
 
Potential questions for the panel discussion 
(1) Scaling and integrating science 

• What’s the most powerful research agenda for international collaboration using the 
strength of the ILTER EAP network? 

• COVID-19 has impacted international collaborative activities and communication 
styles. What are the challenges, and what are the new achievements or findings? 

• How does Citizen Science help long term and large-scale studies?  How can ILTER-
EAP help facilitate participation and activities of citizen scientists? 

 
(2) Engagement  

• How do you deliver scientific data/knowledge to social stakeholders? 

• How do you promote education/capacity building? Do you have any programs to 
engage younger generations or citizens? What is the success, and what are the 
challenges? How do the younger generations access the networks/institutions? 

• What are the challenges or barriers to making the ILTER-EAP a more valuable 
network for science and education? 

 
(3) Access to data and knowledge 

• Open access and sharing of data and knowledge should be the keys to addressing 
regional or global cooperation. What are the success case and challenges in fostering 
data sharing? 

• Do you have dedicated platforms or programs to support them?  

• How do you motivate contributors to cooperate? 
 

https://www.ilter.network/network/ilter-east-asia-pacific
https://www.ilter.network/network/ilter-east-asia-pacific
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(4) Value and role of regional networks 

• What do your networks or institutions aim at (in science, education, public service, 
etc.)? 

• What are the current missions/roles of research networks or institutions in science, 
society, or policy input? 

• Have the roles of research networks and institutions changed in the past years due to 
climate change and other environmental issues? 

• What are the key roles of coordinators (at any levels/aspects) in these activities?  
 

 

Program: Panel Discussion on Connection, Co-design, and Implementation of 
Community LTER Science 

 
Date:  Thursday, 9 September 2021  
 
Time:  09:00 – 10:30 hrs. Thailand local time (UTC +7) 
 
Moderators:  Dr. Beryl Morris, Director of Terrestrial Ecosystem Research Network 

(TERN), Australia 

 Dr. Nur Hajar Zamah Shari, Forest Research Institute Malaysia (FRIM), 
Malaysia LTER  

 
Panelists: Prof. Dr. Hiroyuki Muraoka, Chair of ILTER-EAP and Co-chair of APBON 
  Dr. Mundita S. Lim, Executive Director, ASEAN Centre for Biodiversity (ACB) 
  Professor Glenda Wardle, Chair, Ecosystem Science Council of Australia 

 
09:00 – 09:05 Introduction of the session 
 
09:05 – 09:35 Short presentation from the panelists (25 minutes – 8 minutes each) 
 
09:35 - 10:25 Open discussion for knowledge and best practices sharing and Q&A                  

(50 minutes) 
 
10:25 – 10:30 Moderators’ sum-up session (5 minutes) 
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