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Background 

Many mangrove ecosystem services – such as provision of food and material, coastal protection, and 
climate change mitigation – are controlled by microorganisms in the mangrove sediment. By combin-
ing modern methods of biology, chemistry, and social sciences, the research project DiSeMiNation 
conducted by the Leibniz Centre for Tropical Marine Research (ZMT) and partners aims to investigate 
how the flora and fauna  as well as their uses by humans affect microorganisms in the sediment and 
thus how microbially-controlled ecosystem processes and services will change over time and space. 
In close cooperation with stakeholders in the partner countries, the project will suggest measures for 
the protection and sustainable management of these important and vulnerable ecosystems. Through 
a series of stakeholder workshops in the partner countries, the project initiates the cooperation with 
representatives from the government, civil society, and business sectors. Those workshops pursue 
the goals of building stakeholder relationships, evaluating ecosystem services, and developing ideas 
for the cooperation between the research project and the stakeholders. The first stakeholder work-
shop took place in Singapore, in collaboration with the Department of Geography at the National 
University of Singapore, and brought together representatives from national authorities, NGOs, and 
research (see attendance list in annex). 

1. Introductory talks 

Two plenary talks introduced the research project to the stakeholders and outlined the status and 
value of the mangroves in Singapore. 

“DiSeMiNation” by Prof. Dr. Martin Zimmer 

Martin Zimmer introduced the research project DiSeMiNation (Digging into Sediments and Microbes 
for Nature Conservation) to the workshop participants. DiSeMiNation aims at unravelling how the 
floral (e.g. mangroves) and faunal (e.g. worms, crabs, snails) communities, environmental conditions 
(e.g. salinity, tides, hydrology), and human resource-uses govern service-relevant microbial processes 
in mangrove sediments (e.g. organic matter turnover, carbon and nitrogen dynamics) and how the 
services that arise from these processes create benefits for users. The results will indicate the inter-
relation between flora, fauna, microbial composition and activity, and sediment processes. In combi-
nation with mapping and evaluating relevant services and threats, the project can serve as a basis for 
planning networks of protected areas, based on ecosystem function, service provision, and car-
bon/nitrogen fixation. The project has a global scope, integrating different research sites from Singa-
pore, Colombia, Brazil, South Africa, Oman, and Australia. Project partners in Germany are the ZMT, 
the Leibniz Institute of Ecological, Urban and Regional Development (IÖR), the Leibniz Institute Ger-
man Collection of Microorganisms and Cell Cultures (DSMZ), and the Leibniz Institute for Plant Bio-
chemistry (IPB). More information about the project can be found here: http://www.leibniz-
zmt.de/en/research/research-projects/disemination.html. 

“Singapore’s mangroves – status and value” by Dr. Dan Friess 

Singapore has 35 species of ‘true’ mangroves covering an overall area of between 650 and 950 ha, 
with single mangrove patches not exceeding 100 ha. The mangrove area in Singapore has been de-
clining from ca. 4000 ha in 1958 mostly due to land reclamation, reservoir construction and changing 
hydrology, but also potentially due to pollution, pests, sediment starvation, storms, and sea level 
rise. Currently, however, the mangrove status is stable. Singapore’s mangroves provide a multitude 
of services for the country. These include enhancing food security; reducing wave energy that pro-
tects shoreline assets; trapping sediments and consolidating shorelines; attenuating heat regimes 
(reducing temperature up to 3°C compared with surrounding urban areas); enhancing economic re-
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turns through recreational, aesthetic, and educational activities; and removing carbon dioxide from 
the atmosphere. Especially for carbon storage, Singapore’s mangroves play an important role. They 
save up to 500 Mg carbon per ha (40-50% more than primary/secondary forest per ha). Important 
national carbon storage sites include mangrove areas at Sungei Buloh, Mandai, Pulau Semakau, and 
Pulau Ubin. Singapore’s mangroves store over 1.5 million tonnes of carbon dioxide, which equals 
annual emissions of ca. 350.000 cars or of 630.000 Singaporeans. Finally, Dan Friess highlighted the 
potential of social media, such as flickr, for a rapid assessment of cultural ecosystem service usage.  

2. Workshop Sessions 

Two workshop sessions have evaluated ecosystem services and developed ideas for research-
stakeholder cooperation. 

Ecosystem Service Evaluation (moderation: Dr. Ralph-Uwe Syrbe, Dr. Karsten Grunewald)  

Prior to the workshop, a survey was sent to all participants containing the later discussed issues. The 
workshop session should enhance the understanding of ecosystem services, scrutinise and discuss 
the preliminary survey results. The session started with a talk by Karsten Grunewald introducing the 
conception of ecosystem services to the invited stakeholders for mangrove areas. The slides of this 
presentation are attached as in Annex 3. 

Main topics were  

• a short introduction of the IOER ecosystem 
services research including our two new 
books about ecosystem services frame-
work and about green cities in the Europe-
an-Asian context 

• a motivation why one should assess eco-
system services and the introduction of in-
ternational initiatives that recently 
strengthen the concept  

• a presentation of the framework for eco-
system services’ assessment and how to 
apply them within the DiSeMiNation pro-
ject 

• a transfer concept that explains how the benefit reaches potential users. 

After that, Ralf-Uwe Syrbe presented the results of the already completed surveys. The main slides of 
the presentation are attached in Annex 3. Main topics were 

• an overview of the concerned mangrove areas in Singapore (where answers relate to) 
• the relevance and ranking of specific ecosystem services for stakeholders in Singapore 
• the benefitting and threatening stakeholder groups of Singapore’s mangrove ecosystems 
• the scientist-stakeholder relations, i.e. what should be provided by science for a better 

maintenance of mangroves in Singapore 
• potential knowledge gaps.  

The subsequent discussion involved the following questions: 

Fig. 1: Workshop session „Ecosystem Service Evaluation“ with 
Dr. Ralf-Uwe Syrbe and Dr. Karsten Grunewald. 
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• How large are mangrove areas in Singapore now, how much can be maintained and should 
them even be enlarged? 

• What must be done to avoid further pressures to mangrove areas? 
• What do we know about the state of mangrove areas? 
• What are the values and benefits of mangroves regarding different ecosystem services? 

The discussion showed that mangrove areas of Singapore will probably continue to shrink due to the 
extension of water catchment structure around the entire coastline of Singapore, the need for more 
land reclamation also along the coastline, and sea-level rise. All the more, one should claim to con-
serve all remaining mangrove areas and to develop new mangrove habitat in abandoned shrimp 
ponds at Pulau Ubin. To preserve the mangroves, the project shall collect international experiences 
and design guidelines for architects and nature conservationists. In particular, a legal comparison 
with other countries having mangroves and recommendations how the local situation can be im-
proved would be a great help.  

Stakeholders were invited to complete their questionnaires unless already done after the workshop 
session. 

DiSeMiNation-stakeholder cooperation (moderation: Dr. Bevis Fedder) 

Stakeholders from the authority, NGO, and research sector (see participant list), together with the 
DiSeMiNation scientists, developed ideas on connecting the research project with mangrove man-
agement. For this purpose, selected stakeholders held short briefings from their perspectives on how 
they see the project fit within practical contexts. The two speakers were Yang Shufen (Deputy Direc-
tor for Sungei Buloh Wetland Reserve at the National Parks Board) and Sivasothi N (Lecturer at the 
Department of Biological Sciences, National University of Singapore). After the briefings, two working 
groups further elaborated the ideas forwarded by the speakers. The overall results are summarized 
as follows. 

Group I (Yang Shufen): Sediment microbes enhance 
habitat quality and improve ecosystem health (range, 
resilience, adaptation). However, it is a challenge to link 
microbes and mangroves in a way that is suitable for 
planning, design, management, and education. The 
most important challenge is to get people excited for 
this “invisible” topic. The group has therefore thought 
about two ways to make the project useful in practical 
contexts: A) practical questions for the research pro-
jects and B) outreach opportunities. 

A) There exist several practical knowledge questions to 
which the project could provide answers. These include 

• considering “functional guilds” of microbes in the 
sediment 

• designing guidelines for habitat restoration and creation 
• identifying sets of conditions to restore underground ecosystem services (not just microbial) 
• identifying cultural ecosystem services 

B) Although microbes are difficult to grasp by public audiences, the topic has considerable outreach 

Fig. 2: Workshop session „DiSeMiNation-stakeholder 
cooperation. Group I headed by Yang Shufen. 
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potential. Through illustrating how microbes store carbon in sediments, the public can be educated 
on another important ecosystem service of mangroves. At the same time, the public increases its 
awareness on the major role of the “invisible” environment within mangroves. This creates the op-
portunity to draw further attention to the ecosystem services provided by mangrove wetlands and 
their global importance. Potential outreach material could be signposts within mangrove boardwalks. 
Additional material need to be developed in due time.  

Group II (Sivasothi N): Research may contribute to the 
education of different stakeholder groups. This in-
cludes the public, students, ecosystem managers, 
NGOs – all of which in turn influence government ac-
tions for conservation matters. There exist several 
tools to convey the information for educational pur-
poses. These tools include symposia in the partner 
country, blogs and webpages, online PDFs, and tech-
nical workshops. Especially technical workshops have 
been described as a promising tool to make the project 
useful in practical contexts. The project would gener-
ate a lot of data useful for specialists, such as infor-
mation on diversity of infauna and macrofauna, micro-
bial diversity and activity (for baseline comparison, 

maps), organic components and substrate types, etc. Through a technical workshop, this data can be 
transferred to, and used/processed by, specialists from authorities (e.g. NParks and its National Bio-
diversity Centre), the university, NGOs, etc. The technical workshop could convene at the end of the 
project’s runtime (e.g. 2019). NUS is planning a large international mangrove symposium that could 
integrate such a technical workshop. Independent funding needs to be sought for organising the 
workshop.  

3. Excursion 

On the second day, the project team visited several man-
grove sites in Singapore, with a focus on those sites that 
harbour important biodiversity and are critical for manage-
ment and future use. These sites were also some of the pri-
ority sites for the scientific sampling within the project. In 
the morning the team received an excellently guided tour 
through the different parts of the Sungei Buloh Wetland 
Reserve by Benjamin Lee (NParks Manager Pro-
jects/Conservation at the Sungei Buloh Wetland Reserve). In 
the afternoon, the team took the boat to Pulau Ubin, where 
the team enjoyed a great tour to different mangrove areas 
on the island, including Check Jawa and Puaka East, organ-
ised by Germaine Leng (NParks Manager/Conservation at Pulau Ubin Branch).  

 

Fig. 3: Workshop session „DiSeMiNation-stakeholder 
cooperation. Group II headed by Sivasothi N. 

Fig. 4: Group excursion to Pulau Ubin. 
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4. Major Outcomes 

• Scientific-practice exchange about the research project and Singapore’s mangroves. 
• An assessment of Singapore’s mangrove ecosystem services via questionnaires and discus-

sions (scientific analyses in progress). 
• Interests of stakeholders identified in research questions relevant for practice. 
• Idea for developing outreach material to raise public awareness on the importance of man-

grove microbes. 
• Idea for organising a technical workshop with stakeholders, which is integrated into the in-

ternational mangrove symposium in Singapore in 2019. 
• Identification of alternative sampling sites. 
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Beng Stephen Coastal Group Nature Society 
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Chua Siew Chin Research Fellow National University 
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Fedder Bevis Officer for Knowledge 
Exchange 

Leibniz Centre for 
Tropical Marine 
Research (ZMT) 
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Friess Dan Research fellow National University 
Singapore 

dan.friess@nus.edu.sg 

Grunewald Karsten Research fellow Leibniz Institute for 
Ecological, Urban and 
Regional 
Development (IÖR) 

k.grunewald@ioer.de 

Bin Abdul Hamid Abdul Rahim Research Fellow National University 
Singapore 
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Research (ZMT) 

veronique.helfer@leibniz-zmt.de 

Heng Lye Lin Professor for Law National University 
Singapore 

lawlyelh@nus.edu.sg 

Kohler Manon Research Fellow National University 
Singapore 

1kohlerm@gmail.com 

Lee Benjamin Manager 
Projects/Conservation 
Sungei Buloh 

National Parks Board benjamin_cf_lee@nparks.gov.sg 

Leng Germaine Manager Conservation 
Pulau Ubin 

National Parks Board germaine_leng@nparks.gov.sg 

Lin Joseph  National Parks Board joseph_lin@nparks.gov.sg 

Ooi SK Research fellow National University 
Singapore 

sk.ooi@nus.edu.sg 

Siong Koh Kwan Manager Biodiversity National Parks Board koh_kwan_siong@nparks.gov.sg 

 Sivasothi Lecturer National University 
Singapore 

sivasothi@nus.edu.sg 

Syrbe Ralf-Uwe Research Fellow Leibniz Institute for 
Ecological, Urban and 
Regional 
Development (IÖR) 

r.syrbe@ioer.de 

Yang  Shufen Deputy Director Sungei 
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National Parks Board yang_shufen@nparks.gov.sg 
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Leibniz Centre for 
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Research (ZMT) 
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Annex 2: Agenda 
 

Thursday, May 18th, 2017 @NUS, Department of Geography, 1 Arts Link, Room number: AS2 02-03 

09:15- 

09:30 
Introduction Dr. Bevis Fedder on goals and structure of workshop 

09:30- 

10:00 
Plenary talk Prof. Dr. Martin Zimmer (ZMT) on the DiSeMiNation research project 

10:00- 

10:30 
Plenary talk Dr. Dan Friess (NUS) on the Singapore’s mangroves – status and value 

10:30- 

11:00 
coffee break 

11:00- 

13:00 
Workshop session:  ecosystem service evaluation [chair: Dr. Ralf-Uwe Syrbe, Karsten Grunewald] 

13:00- 

14:00 
lunch break 

14:00- 

16:00 
Workshop session:  DiSeMiNation-stakeholder cooperation [chair: Dr. Bevis Fedder] 

16:00- 

16:30 
coffee break 

16:30- 

17:00 
Plenary: final discussion, wrap-up, feedback, outlook, intro excursion 

Friday, May 19th, 2017 

Excursion to mangrove sites (german research team, interested participants) 

9am arrive at Sungei Buloh (Visitor Centre), have guided tour 

11:30am leave Sungei Buloh (taxi) 

12:30pm arrive Changi Ferry Terminal 

12:45pm arrive Pulau Ubin, have lunch @Cheong Lian Yuen 

2pm meet at ferry terminal, start guided tour at Pulau Ubin (Chek Jawa and Puaka East) 

5:30pm excursion end, leave Pulau Ubin 

6:30pm arrive at hotel/home 
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Annex 3: PowerPoint Presentations 

1. Intro to the stakeholder workshop [Bevis Fedder] 

 



9 
 
 

 

 

 

 

 

 



10 
 
 

 

 

 

2. Intro into the DiSeMiNation research project [Martin Zimmer] 
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3. Intro into the mangrove status in Singapore [Dan Friess] 
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4. Introduction into the ecosystem evaluation research part of DiSeMiNation 
[Karsten Grunewald] 
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5. Ecosystem services in mangrove areas, stakeholder survey [Ralph-Uwe 
Syrbe] 
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6. Stakeholder engagement session [Bevis Fedder] 
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