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I. Summary of the Training Course 
 

Mangrove forests provide an array of ecosystem goods and services which support the livelihoods of 

millions of people in the Western Indian Ocean (WIO) region. However, the decline of these spatially 

limited ecosystems due to multiple global and local pressures is increasing, and threatening the capacity 

of these systems to provide these services for future generations. There exists a critical need in the region 

for capacity building programs that create appropriate knowledge and technical expertise in many aspects 

of mangrove ecosystems; specifically in the basic biology and ecology of mangroves and the practical 

methodologies for forest assessment, monitoring, management; as well as for measuring carbon fluxes, 

stocks and exchange, and risk and vulnerability. There is also a need to develop effective rehabilitation 

and restoration strategies for degraded mangrove habitats. Enhanced capacity in all these areas is crucial 

to allow for more efficient and sustainable management regimes to be developed and for mangroves to be 

effectively used in coastal adaptation strategies. 

 

This International Training Course on Mangrove Ecosystems in the Western Indian Ocean premiered in 

the region after several successful past trainings held annually in India since 2004, organized by the 

United Nations University, UNESCO and Annamalai University. The course was held over nine days at 

the University of Nairobi’s Moana Field Research Station in Diani, Kenya; and at the Kenya Marine and 

Fisheries Research Institute’s Mangrove Center in Gazi. In total, 24 participants attended from throughout 

the WIO region. Participants were a mix of young professionals, academics, park rangers and managers 

that deal with mangroves. The course was comprised of lectures, group discussions, and demonstrations, 

and covered diverse topics including, mangrove biology and ecology, faunal and floral diversity, 

restoration and management tools, ecosystem-based climate change adaptation and mitigation, coastal 

resilience, mangrove fisheries, mangrove communities and livelihoods, as well as the application of 

economics, policies and laws for mangrove management.  

Two field visits to the mangroves of Gazi Bay were included to familiarize the participants with advanced 

methodologies in mangrove taxonomy, forest assessment and monitoring. The mangroves of Gazi Bay 

form broad and diverse forests, which are heavily relied upon by local people for food and fuel, are the 

basis for ecotourism activities, form part of an interconnected coastal ecosystem that includes seagrasses 

and coral reefs, and have been well-studied. Therefore, this location afforded an excellent opportunity for 

students to observe and engage with the many issues pertinent to mangrove ecology and management 

which they learned about in lectures and group discussions. Participants also visited Shimba Hills on the 

day after the official closing ceremony of the course. This provided an opportunity for students to observe 

land-sea interactions and possible effects on mangroves.   

Students were provided with a hard copy of the training manual as well as an usb stick with a digital copy 

of the manual and all course-related documents. Daily course evaluation sheets were handed out to 

students, which they used to comment on the relevance and quality of each trainer’s presentation and the 

field/lab activities which took place. Additionally, an overall course evaluation form was provided to 

students at the end of the course. A report is being prepared based on the results of these evaluations and 

will help improve the course both for future training sessions in East Africa, as well as other regions. 
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All course presentations are available upon request from UNU-INWEH : Contact.INWEH@unu.edu 

 

II. Objectives of the Training Course 
 

There were three main objectives of this training course, these were: 

1. To reinforce and increase the capacity of young professionals, academics, park rangers, managers 

and institutions in the WIO region to undertake characterization, monitoring, risk assessment, 

management and restoration of critical mangrove ecosystems; 

2. To increase the awareness of the ecological roles, economic importance, and cultural significance 

of mangrove ecosystems; 

3. To promote and encourage sharing of knowledge and experiences. 

 

III. Location of the Training Course 
 
All lectures, accommodation and meals for students were hosted at the University of Nairobi’s field 

research facility, Moana Station, in Diani, Kenya. Moana Station is part of the University of Nairobi’s 

College of Biological and Physical Sciences and has basic conference and boarding facilities. It is located 

5.5km away from the town of Ukunda on the South Coast, and is already well-used for various forms of 

aquatic and biological research. The fieldwork, laboratory and data analysis sessions for the course were 

held at the Kenya Marine and Fisheries Research Institute’s Mangrove Center in Gazi Bay, 10 km south 

of Moana. Since 2004, this Center, in coordination with the EarthWatch Institute, has hosted mangrove 

expeditions, whereby volunteers visit Gazi to learn about mangroves and participate in monitoring 

activities. The Mangrove Center is equipped with a small lab, resource center, and basic accommodation.  

IV. Pre-Training Activities 
 

Announcement of Course and Request for Applications 
 

The course was announced on UNU-INWEH’s website in September, 2013 and the deadline for 

applications was October 19
th
, 2013. The course was advertised through all of UNU-INWEH’s social 

media outlets and widely through UNU-INWEH’s network of partner organizations in the East African 

region. Applications were collected through the UNU-INWEH course website. 

 
 

mailto:Contact.INWEH@unu.edu
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Selection of Participants  
 

The training course supported 24 participants from throughout the WIO region. Participants were required 

to have at least a Bachelors level education or comparable experience in a management agency or NGO 

context.  

Selection criteria for participants included: 

• Relevant academic background (coastal and marine issues) or relevant work experience 

• Proficiency in English 

• Institutionally well-grounded; ideally also able to replicate training 

• Some research experience preferred 

• Reasonable justification for receiving a fellowship 

• Letter of support from employer 

• Developing-country nationality 

 

Preparation of Course Manual 
 

The training course manual was created as a reference document for students. It contained information 

pertinent to the lectures given during the course, as well as supplementary information for deeper enquiry 

by the trainee. It allowed trainees to concentrate on and partake in the lectures during the training sessions 

instead of taking detailed notes. The manual will also serve as a reference document for the trainees in 

their work place and future endeavours. All lead trainers contributed to the creation of the manual, as well 

as UNU-INWEH staff. The manual was over 150 pages and focused as much as possible on mangroves of 

the WIO region.   
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V. Daily Report 

Day 1 

December 2
nd

  

SESSION CHAIR: DR. WANG’ONDU 

0930 – 1000 OPENING CEREMONY 

OPENING REMARKS 

Dr. Kairo welcomed the participants to the workshop and introduced the resource persons as well as the 

invited guests. He then welcomed Dr. Enock Wakwabi, Deputy Director KMFRI, who was representing 

the Director of KMFRI, to address the participants as well as to officially open the training workshop. 

Dr. Enock Wakwabi welcomed all the participants to the training course and the international trainees to 

Kenya. He urged the participants to network and to make sure that they gain a lot from the training. He 

noted that it is the 1
st
 International Mangrove Training Course in the WIO region that gives the trainers 

and trainees from Africa and beyond an opportunity to share knowledge and to exchange ideas on how to 

soundly manage these critical habitats. He thanked the organizing committee and the trainers for 

organizing this important course. He also thanked all the sponsors who supported the training programme.  

At 10.00 am, Dr. Wakwabi declared the training workshop officially opened.  

1000 – 1030 Introduction 

 The secretariat team, which includes Lillian Mwihaki, Michael Njoroge and Josephine Jidei, was 

introduced to the participants. 

 Participants introduced themselves, giving their names, institutional affiliation and what they do. 

Lillian discussed the housekeeping rules with participants. 

1030-1100 Tea break 

1100 – 1130  

OCCURRENCE, DISTRIBUTION AND DIVERSITY OF MANGROVES - Ms. Van 

Lavieren 

Ms. Van Lavieren gave a global overview of mangrove occurrence, distribution and diversity. 
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1130 – 1240  

CURRENT STATUS AND THREATS TO MANGROVE ECOSYSTEMS - A GLOBAL 

OVERVIEW – Ms. Van Lavieren and Dr. Kairo 

Ms. Van Lavieren gave a global overview of the status and threats to mangroves ecosystems. 

Following this, Dr. Kairo provided a regional perspective on the same topic. 

1240 – 1340 Lunch Break 

1340 – 1410  

GENERAL OVERVIEW OF BENEFITS AND HUMAN USES OF MANGROVES - Ms. 

Van Lavieren 

Ms. Van Lavieren discussed the various goods and services which mangroves provide and also reviewed 

the concept of economic valuation. 

1410 – 1430  

USES OF MANGROVES IN THE WIO AND EAST AFRICA - Mr. Ochiewo 

The participants were introduced to the provisioning (wood, fisheries etc.), regulating, cultural, and 

supporting services of mangroves in the WIO region. 

1430 - 1520  

BIOLOGY AND ECOLOGY OF MANGROVES - Dr. Kathiresan, Dr. Mangora and Dr. 

Wang’ondu 

Dr. Kathiresan discussed biodiversity and the nature of the coastal environment. He also discussed the 

biology and ecology of mangroves. Dr. Mangora and Dr. Wang’ondu described the biology and 

ecological of mangrove species in WIO. 

 

1600-16 40 

 

CONNECTIVITY TO ADJACENT ECOSYSTEMS – Dr. Samoilys 

 
Dr. Samoilys presented that mangrove forests are closely linked to upstream freshwater, terrestrial and 

offshore marine ecosystems through the movement of organisms and water, as well as carbon and 

nutrients. This unique connectivity contributes to their economic value, but also increases their 

vulnerability to human and natural disturbances. Dr Samoilys described some of the common ecosystems 

that can be found adjacent and linked to mangrove habitats in the Western Indian Ocean and described the 
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various processes that connect mangrove forests to neighbouring terrestrial and marine ecosystems 

focusing on functional relationships. 

 

Day 2 

December 3
rd

 

SESSION CHAIR – MS. VAN LAVIEREN 

0900 – 1000 FISH AND FISHERIES – Dr. Samoilys 

Dr. Samoilys gave a description of mangroves as habitats and nurseries for fish and listed the species that 

depend on mangroves in one way or another. She further explained the theories behind mangroves being 

nurseries for fish. Dr. Samoilys emphasized the importance of ecosystem connectivity, especially in 

fisheries - e.g. coral reefs, seagrasses, and mangroves. Based on Dr. Samoilys’ presentation, the following 

conclusions could be made: 

  There is a relationship between mangroves and nearshore fisheries production 

 Loss of mangroves would contribute to declining fisheries 

 Mangroves in WIO region are important to food security and livelihoods. 

General issues of fisheries dependence on mangroves were discussed. According to the FAO (2007), 30% 

of commercial fisheries have been described to be dependent on mangroves. In some regions, the 

percentage of commercial fisheries dependent on mangroves may much higher. 

1000 – 1030 TEA BREAK 

1030 -1230  

OVERVIEW OF BIODIVERSITY IN THE MANGROVE – Prof. Kathiresan 

MANGROVE BIOLOGY 

Prof. Kathiresan first guided the class through a recap of the previous day’s lecture. He then discussed the 

structural and functional uniqueness of mangroves. The Prof. asked the students to list the mangrove 

species found in their respective countries. Through this exercise the group came to the conclusion that 

there are 8-10 mangrove species in the WIO region. The Prof. reviewed the different mangrove species, 

explaining the taxonomic characteristics of each as well as their uses in different countries. 

Intervention 
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Clarification between different species of mangroves in the WIO region. Currently Pemphis acidula is 

considered a mangrove species in the WIO region and not in others. 

Reaction  

Prof. Kathiresan outlined distinguishing characteristics of the key mangrove species. 

MANGROVE BIODIVERSITY 

Prof. Kathiresan gave a lecture on marine biodiversity; emphasizing the species associated with 

mangroves. The topics for this presentation included viruses, microbes, fungi, phytoplankton, algae, 

seaweeds and seagrass. There was a general feeling that research needed to be conducted on mangrove 

microbes. 

MANGROVE FAUNA 

Prof. Kathiresan gave an overview of mangrove fauna. Topics for this presentation included zooplankton, 

crustaceans, mollusks, insects and mammals. During discussion, participants were interested in knowing 

the sampling methods appropriate for mangrove fauna.  For instance, can crab holes be used in estimating 

population density and distribution of crabs? Can part of mangroves be harvested without affecting their 

functions? In reply Prof. Kathiresan indicated that crab holes could be used as measure of crab population 

and also that sustainable harvesting of mangroves can be carried out without impacting of their functions.  

In conclusion, Prof Kathiresan pointed out that the best way to measure mangrove productivity is by 

using litter traps. 

1520 – 1550 Break 

1550 – 1700  

STUDENT PRESENTATION: Sosdito Mananze, Luis Commmisario, Denise Nicolau - 

MOZAMBIQUE 

A presentation on the distribution and diversity of mangrove in Mozambique was made by the 

Mozambican participants. A case study of the carbon stocks by mangroves was also presented. 

STUDENT PRESENTATION ON MANGROVES: Riambatosoa Rakotondrazafy, 

Ramahefamanana Narindra, Sylvia Paulot - MADAGASCAR 

The three students from Madagascar presented on the distribution, uses and threats to mangroves in their 

country.  

Day 3 
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4
th

 December 2013 

SESSION CHAIR- DR. MANGORA 

0900 – 1020 

ASSESSING AND MONITORING MANGROVE DIVERSITY – Prof. Kathiresan 

Prof. Kathiresan comprehensively discussed the ecological functions of mangroves and methods of 

assessment and monitoring. He demonstrated fish production and biodiversity enrichment (nursery, 

feeding and breeding ground for crabs, prawns, mollusks, finfish, birds, reptiles and mammals) where 

fisher’s income was found to 70 times higher in mangrove-rich Pichavaram as compared to in the 

mangrove-poor Ariyankuppam areas. Among other functions discussed was the production of forest 

products, removal of pollution and coastal protection. He then highlighted instances in which mangroves 

have been assessed and found to have high-value chemicals, microbes and genes. 

1020 - 1050 Break 

1050 – 1150 

RESTORATION, AFFORESTATION, FLOW RESTORATION AND PROPAGATION, 

AND SUSTAINABLE SILVICULTURE – Dr. Kairo 

Dr. Kairo began by explaining the rationale behind mangrove restoration practices and provided examples 

from around the world. He also provided detailed examples of mangrove restoration activities and 

research at KMFRI. Through his Powerpoint presentation, Dr. Kairo showed the effects of mangrove 

reforestation on biodiversity and ecosystem functions.  He described how replanted areas have exhibited 

higher biodiversity as well as enhanced sediment accretion than those areas left barren. 

1150 – 1240 

TOWARDS DEVELOPMENT OF MARICULTURE IN KENYA: KEY 

OPPORTUNITIES AND CHALLENGES – Dr. James Mwaluma 

Dr. Mwaluma gave a keynote address on the development of mariculture in Kenya. He highlighted the 

challenges of conducting mariculture in mangrove areas.  For example, in most parts of the region, such 

ventures have resulted to loss and degradation of habitat. Dr. Mwaluma was in support of integrated 

systems; whereby ponds are constructed in mangrove areas without surpassing their carrying capacity.  

1240 – 1340 Lunch 

1340 – 1530 
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APPLICATION OF REMOTE SENSING AND GIS FOR RESOURCE MANAGEMENT 

– Mr. Harrison Ong’anda 

Mr. Harrison Ong’anda of the department of Information and Data Management, KMFRI, introduced the 

participants to the principles of GIS and remote sensing. He explained the various terms in the science 

and application of a number of features. He then narrowed down to application of GIS and remote sensing 

in mangrove management. This included their application in mangrove inventories and appropriate GIS 

and remote sensing methods.   

1530 – 1600 Break 

1600 – 1630 

STUDENT PRESENTATION: Hassan Abdirazak - SOMALIA 

The student from Somalia presented on the distribution, uses, threats and conservation efforts of 

mangroves in his country. Due to persistent civil war in Somali, the student pointed that very little 

research is ongoing in the mangroves of Somali. 

1630 – 1700 

FILMS ON THE SUNDARBANS AND MANGROVE BIODIVERSITY 

 

Day 4 

5
th

 December 2013 

SESSION CHAIR- DR. KAIRO 

0900 – 1230 

VEGETATION CHARACTERISTICS and BIODIVERSITY ASSESSMENT 

This was the first field session of the training course and it was undertaken at Gazi Bay, 20 km from 

Diani. While at Gazi, participants were taken through a range of mangrove attributes.   Dubbed, the 

‘mangrove marathon’, the field course involved a walk through the mangrove forest where the trainers 

demonstrated vegetation characteristics that  included identification of taxonomic characters, mangrove 

zonation, methods of assessing forest structure as well as management tools, including; nursery and 

plantation establishment. Lunch was served at a mangrove ecotourism facility ran by the Gazi Women.  

1330 – 1530 
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SOCIO-ECONOMIC CHARACTERISTICS OF MANGROVE DEPENDENT 

COMMUNITIES IN THE WIO REGION– Mr. Ochiewo 

Mr. Ochiewo introduced the concept of socio-economics as they relate to mangroves and emphasized the 

importance of understanding these characteristics. He further presented on various research approaches in 

mangrove socio-economics, giving examples in the WIO region. 

 

 

Day 5 

6
th 

December 2013 

SESSION CHAIR- DR. WANG’ONDU 

0900 –1030 

CLIMATE CHANGE IMPACTS ON MANGROVES-OVERVIEW; MANGROVES AND 

CLIMATE CHANGE MITIGATION; MANGROVES OF THE WIO AND CLIMATE 

CHANGE – DR. MANGORA 

The presentation started with the trainer defining a number of terms used in the concept of climate 

change. He then discussed in length scientific issues and indicators of climate change, impacts of climate 

change (including those on socio-ecology), adaptation and mitigation to climate change. 

1030 – 1100 

MANGROVES AND CARBON – Dr. Mangora 

The session was a continuation of the previous where Dr. Mangora described the carbon cycle, including, 

sequestration and burial and emissions in mangrove ecosystems. He explained that at ecosystem level 

mangroves store over three-fold more carbon per unit area compared to other types of forests and that 

their disturbance has potential to release large amounts of greenhouse gases. 

1100 – 1130 Break 

1130 – 1230 
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CLIMATE CHANGE FRAMEWORKS AND POLICIES (REDD+ AND BLUE CARBON) 

+ CARBON MARKETS AND CARBON FINANCING + CASE STUDY ON GAZI BAY 

AND BLUE CARBON – Dr. Kairo 

Having been introduced to the concept of climate change and carbon dynamics in mangroves, the 

participants were then familiarized with climate change frameworks and policies. Dr. Kairo discussed the 

role of deforestation in climate change and the implications at local, regional and global levels. He 

described in depth the international vehicle to address climate change, the UNFCCC, and its mechanisms 

(CDM, REDD+ and the National Appropriate Mitigation Action (NAMA). Apart from Tanzania, no other 

countries in the WIO region have included mangroves in their carbon accounting schemes. Dr Kairo 

further described the REDD+ program, its objectives, implementation, financing, monitoring, reporting 

and verification in the context of the UNFCCC. He gave an overview of the Mikoko Pamoja project as a 

case study, which is a small-scale carbon facility at Gazi Bay pursuing the REDD+ scheme. The 

successes of Mikoko Pamoja will be up-scaled to other areas in Kenya and in the region.  Finally, Dr. 

Kairo explained the Clean Development Mechanism (CDM), giving examples of forestry projects using 

CDM scheme.  

1230 – 1330 Lunch 

1330 – 1345  

ECOSYSTEM-BASED MANAGEMENT – Ms. Van Lavieren 

The definition and importance of the concept of ecosystem-based management (EBM) was discussed by 

Ms. Van Lavieren during this session. She explained the core elements and characteristics of EBM, 

particularly in the management of marine ecosystems, and scenarios under which it could be 

implemented. 

1345 – 1410 

ECOSYSTEM BASED ADAPTATION + VULNERABILITY AND RISK REDUCTION 

STRATEGIES – Ms. Van Lavieren 

This session introduced the role of coastal ecosystems in providing protection from coastal hazards. The 

terms adaptation, mitigation and vulnerability where elucidated more so in relation to climate change. Ms. 

Van Lavieren emphasized the need for complementing traditional disaster risk reduction strategies with 

bioshields, such as mangroves. She also explained why small islands are particularly vulnerable to climate 

change. Using a variety of examples, she described some ecosystem based adaptation strategies to climate 

change. In conclusion, it was observed that ecosystem-based risk reduction and adaptation had similar 

outcomes and principles and differed in their time-scales. 

1410 – 1430 

CASE STUDY OF TSUNAMIS AND INDIAN MANGROVES – Prof. Kathiresan 



P a g e  | 15 

 

Mangroves act as shields and provide coastal protection against extreme events such as cyclones which 

continue to cause destruction on the coasts. Dr. Kathiresan highlighted this with examples of the cyclone 

Orissa and the 2004 Indian Ocean Tsunami and showed that mangrove ecosystems had more value when 

left intact, rather than cleared. He described mangrove characteristics and the role they play in protecting 

marine ecosystems and mitigating the impacts of climate change. 

1430 – 1530 

PAYMENTS FOR ECOSYSTEM SERVICES AND CLIMATE COMPATIBLE 

DEVELOPMENT FOR MANGROVES – Ms. Caroline Wanjiru 

Ms. Wanjiru started the session by introducing the terms ecosystems and ecosystem services to the 

participants. She highlighted the different kinds of ecosystem services pointing out that their value can be 

quite high, but is often underestimated in land use and policy decisions. Using a Kenyan case study, she 

showed some of the values of mangroves in monetary form. She then described the concept of payments 

for ecosystem services (PES). Ms. Wanjiru further discussed the concept of PES, outlining how a PES 

scheme is carried out, its effectiveness and efficiency as well as its challenges. She also mentioned other 

policy instruments used in environmental conservation such as environmental taxes. A fairly new concept 

was also introduced; climate compatible development (CCD). CCD was defined as the development that 

minimizes the harm caused by climate impacts, while maximizing the many human development 

opportunities presented by a low emission, more resilient, future. A hypothetical CCD scenario for Kenya 

South Coast mangroves was used to further illustrate this concept. 

1530 – 1600 Break 

1600 – 1700 

VIDEOS ON BLUE CARBON / MANGROVES AND CLIMATE CHANGE 

 

Day 6 

7
th

 December 2013 

SESSION CHAIR- DR. WANG’ONDU 

0900 – 1000 

MANGROVE MANAGEMENT /ECOTOURISM – Mr. Ochiewo 

The day began with a session on mangrove management, including ecotourism in the WIO region. Mr. 

Ochiewo reiterated the values of mangroves and various strategies for their management. Mangrove 

ecotourism was discussed as one of the economic activities gradually developing in Kenya and in the 
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WIO region. He highlighted a number of on-going mangrove ecotourism activities and, using the example 

of the boardwalk at Gazi, showed the benefits of such activities. 

1000 – 1030 

COMMUNITY-BASED MANAGEMENT APPROACHES, ALTERNATIVE 

LIVELIHOODS, PROPERTY RIGHTS, TENURE ISSUES (CASE STUDIES) - 

INTERNATIONAL OVERVIEW AND INTERNATIONAL/INDIAN EXAMPLES – Prof. 

Kathiresan 

Prof. Kathiresan began by describing two mangrove management approaches (regulatory and 

participatory) and challenging the students to identify the better of the two. There was consensus that the 

best approach would be a combination of both approaches. To elaborate this, the professor highlighted a 

number of international mangrove protection efforts, and protection applied at the national and local level. 

Using an example from India, he showed the crucial role policy and community participation had played 

in mangrove management and environmental conservation in the country.  

1030 - 1100 Break 

1100 – 1200 

THE MIJIKENDA KAYA FORESTS: LIVING MUSEUMS OF PEOPLES’ CULTURE & 

TRADITIONS – Mr. Elias Kimaru 

Mr. Kimaru from the World Wide Fund for nature (WWF) described the organization’s history, 

objectives and role in nature conservation, narrowing it down to their activities in the conservation of the 

Eastern Africa Coastal Forest eco-region. He then discussed the Kaya forests of Kenya, which represented 

a good example of culture and biodiversity “marrying” to protect each other.  

1200 – 1230 

COMMUNICATION, EDUCATION AND AWARENESS – Ms. Van Lavieren 

Ms. Van Lavieren described how, given the value of mangroves, and the powerful arguments for their 

conservation and restoration, there is need for creating awareness and engagement opportunities between 

the stakeholders. She described the importance of awareness, education and capacity building in the 

context of mangrove conservation. She then guided participants through different communication tools 

and the steps involved in designing communication, education, and public awareness programs.  

1230 – 1330 Lunch 

1330 – 1430 
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SOCIO-ECONOMIC CHARACTERISTICS OF COASTAL COMMUNITIES AND 

DEPENDENCE ON FOREST RESOURCES – Dr. Mohamed Pakia 

Dr. Pakia from the Pwani University, Kenya, presented on the numerous ways that the coastal forests of 

Kenya are used by communities. He noted that many coastal communities depended on mangroves for 

their livelihoods and that this dependence may increase with climate change or increasing poverty. He 

also noted that new cultures and civilization may threaten the ability of communities to use mangroves in 

traditional ways.   

1430 – 1500 

VALUING ECOSYSTEM SERVICES – CONCEPTS AND METHODS AND 

INTRODUCTION TO PAYMENTS FOR ECOSYSTEM SERVICES – Ms. Van Lavieren 

The rationale for economic valuation of ecosystems was highlighted by Ms. Van Lavieren. Total 

economic valuation, as explained, was one of the most common frameworks for environmental valuation 

and was a combination of use and non-use values. She explained the strong connectivity between 

ecosystem services and human well-being. Valuation methods used in total economic valuation were 

outlined, as well as types of values they most commonly assess. A case example of a coal plant to be put 

in the Sundarbans was given. 

1500 – 1520  

ECONOMIC VALUATION OF MANGROVE DEPENDENT FISHERIES, KWALE 

COUNTY, KENYA – Mr. Hassan Abdirazak 

One of the students participating in the course was invited to present on his research on the economic 

valuation of mangroves. His study focused on the value of mangroves to fisheries. He stated that failure to 

recognize the full value of mangrove forests might favor their conversion to other uses. An economic 

valuation would assist policy makers take into account environmental resources in decision making. He 

also explained data and methodological approaches that would be used in the study.  

1530 – 1600 Break 

1600 – 1700 

STUDENT PRESENTATION ON MANGROVES: Preetika Bhanderi, Georgina Mbugua. 

Pauline Macharia, Loureen Akinyi, Wycliff Nyakundi, Vincent Mungai, Aniel Mbogo - 

KENYA 

The Kenyan students presented on the mangrove forests in their country. They highlighted mangrove 

distribution, uses and threats, conservation initiatives and challenges as well as mangrove heroes in their 

country. 
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STUDENT PRESENTATION ON MANGROVES: Zamil Maanrofou - COMOROS 

A presentation from Comoros was also made in French; but with English subtitles on the slides. 

Mangrove distribution, conservation efforts and issues were presented. 

 

 

Day 7 

December 8
th

  

SESSION CHAIR- DR. KAIRO 

0900 – 1230 

The second field session was undertaken at Kinondo, a section of the mangrove forest in the Western 

Block of Gazi Bay. The activities of the day involved demonstrations on vegetation sampling for biomass 

and carbon, soil sampling and determination of various mangrove restoration techniques. The 19 year old 

Rhizophora mucronata plantation was used for the biodiversity assessment. 

1230 – 1330 Lunch at Gazi Women Boardwalk 

1330 – 1530 

CASE STUDY: BLUE CARBON PROJECT - MIKOKO PAMOJA – Ms. Mwanakombo 

The project coordinator of Mikoko Pamoja, Ms. Binti Mwanakombo Omar, gave the participants a 

detailed description of the management of a small-scale blue carbon project. 

 

Day 8 

9
th

 December 2013 

SESSION CHAIR- DR. MANGORA 

0900 – 0920 
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GLOBAL POLICIES FOR MANGROVE PROTECTION – Ms. Van Lavieren 

Ms. Van Lavieren introduced global policies for mangrove protection and steps for raising the priority of 

mangroves in global policy efforts. 

0920 – 0940 

OVERVIEW OF RELEVANT POLICIES FOR MANGROVES AT THE REGIONAL 

AND LOCAL LEVEL; CHALLENGES FOR SUSTAINABLE MANAGEMENT AND 

NEED FOR POLICY REFORM IN WIO – Dr. Kairo 

Dr. Kairo noted that on the regional and local level, progress had been made towards reviewing policy 

and legal instruments used to manage coastal and marine resources.  As one of the most popular coastal-

related policies in the WIO countries, ICZM was discussed as a platform to take management action using 

an integrated approach. Dr. Kairo also described efforts towards sustainable management in the WIO 

region and the challenges to implementing this strategy. 

0940 – 1010 

RESILIENT COASTS PROGRAMME – Ms. Pabari 

The IUCN representative, Ms. Mine Pabari, gave a presentation on, “Mangroves for the Future”; a 

partnership project to enhance coastal resilience in the WIO region. She explained that the response had 

been catalyzed by the Indian Ocean tsunami of 2004 and subsequently an independent MFF was 

established in the WIO. A situational analysis was conducted to enable the development of a programme 

framework geared towards enhancing partnerships, leveraging and scaling out initiatives, taking a long-

term perspective and promoting innovations.   

1010 – 1030 Break 

1030 – 1050  

MANGROVES CONSERVATION AND MANAGEMENT – WEST AFRICA 

EXPERIENCE – Mr. Ibrahima Thiam 

Mr. Ibrahima presented on the contribution of Wetlands International to conservation of West African 

mangroves. He illustrated the distribution of mangroves in the sub-region and the strategic focus of 

interventions in conservation, sustainable use of mangrove resources, value creation and future plans. 

1050 – 1140 

STUDENT PRESENTATION ON MANGROVES: Henri Felicite - MAURITIUS 
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The occurrence, distribution, diversity, uses, threats and legislation of mangroves in Mauritius was 

presented by the participants from the country. Also presented was the activities and management of the 

South East Marine Protected Area in Rodrigues which was the presenter’s work area. 

STUDENT PRESENTATION ON MANGROVES: Patsy Theresine, Robin Hanson - 

SEYCHELLES 

Students provided an overview of the distribution of mangroves in the Seychelles, their uses, threats to 

their survival and current management. 

GROUP PRESENTATIONS 

The participants had earlier been allocated into four groups of six people and assigned the following 

tasks: 

Group 1: Design a poster that aims to inform the public about the dangers of losing mangrove 

ecosystems 

Group 2: Write a short press release for the local newspaper on the potential economic and human well-

being impacts due to loss and/or degradation of mangroves 

Group 3: prepare a policy brief on mangrove management 

Group 4: Design an educational poster for a young audience on the importance of mangroves in their 

lives and for biodiversity 

RECAP OF THE TRAINING COURSE AND EVALUATION  

Participants had earlier been provided with course evaluation forms which they filled and handed in to the 

trainers. There was also an evaluation based on the student’s expectations that had been noted at the 

beginning of the course.  

1240 – 1400 Lunch 

SESSION CHAIR- DR. KAIRO 

Closing remarks 

Dr. Kairo pointed out that the course had been very successful and appreciated the efforts and active 

participation of all the trainers and students. He reiterated that the course had representation from all the 

countries in the WIO region. He also took the opportunity to thank the trainers, the participants, the 

secretariat and all persons involved in one way or the other. He thanked Prof. Kathiresan for lending his 

expertise to the course, as he had much experience with a similar training course in India. He expressed 

much gratitude to the University of Nairobi and the Principal of the School of Biological Sciences, Prof. 
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Bernard Aduda, for providing the training facility. He pointed out that the course may not have come to 

pass if not for, UNU-INWEH as they agreed to bring the course to the WIO region. Finally, he thanked all 

sponsors for their generous contribution towards the training. 

One of the participants was invited to give remarks on behalf of the participants. The participant 

appreciated the trainers’ dedication and acknowledged that much on mangroves had been learnt in the few 

days. She also expressed her wish to see the course being an annual activity and held in different 

countries in the region. 

Dr. Jared Bosire, Conservation Manager, WWF; thanked the organizers of the training course their hard 

work in bringing the course to Kenya. He explained that he had been privileged to represent two 

organizations; KMFRI during the preparation and WWF during the training period. He acknowledged that 

much had been done in the preparations and that it had not been easy, this being the first international 

mangrove training in the region. He reiterated appreciation on behalf of all who participated for the 

organizers and sponsors of the training and more so UoN for readily providing the facility and services. 

He pointed out that UoN had put much effort towards renovating the facility to ensure it was adequate for 

the course. He also expressed his desire to see the course being held in the WIO countries in rotation. On 

behalf of WWF, he expressed pleasure being involved in this noble undertaking. 

Ms. Van Lavieren gave her sincere gratitude to all involved in the course. She noted that the journey 

hadn’t been easy but the diligence of the teams had brought it to fruition. Given the success of the course, 

she pointed out that there was an on-going effort to have similar training in other coastal regions, starting 

with Senegal.    

Prof. Aduda pointed out that he was highly impressed by the evident success of the course. On behalf of 

UoN, he welcomed future cooperation in organizing future training courses to ensure capacity building in 

the region. With that, he declared the 1
st
 International WIO Mangrove Training Course closed. 

CLOSING CEREMONY – Certificates of Completion were awarded to each student by 

Prof. Aduda 

Day 9 

December 10
th

  

Being the last day of the training, participants and trainers got an opportunity to interact in an 

excursion to Shimba Hills National Park, Kwale. Besides the scenic view and sightings of wild 

animals, the participants had an opportunity to appreciate the upland-coastal interaction where 

the upland water tower had hydrological interactions with the mangrove forest.  
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Annex 1. Closing Ceremony Speech 
 

Speech By Prof. Bernard Aduda, Principal of the School of Biological and Physical Sciences, 

University Of Nairobi; During the Closing Ceremony of 1
st
 International Training Course on  

Mangrove Ecosystems in the Western Indian Ocean Region 

 
Moana Marine Centre, December 2-10, 2013 

 

Ladies and gentlemen, 

I am delighted to officiate the closing of the 1
st
 International Course on mangrove ecosystems in the 

Western Indian Ocean region. On behalf of the University of Nairobi, I appreciate you choosing to host 

this course our Moana Marine Center. 

The College of Biological & Physical Sciences recognizes its leadership role in teaching, research and 

product development in basic and applied Sciences. The College aims to becoming the Centre of 

Excellence nationally, regionally and globally. Our approach focuses on institutionalizing an efficient, 

integrated, and interdisciplinary approach to ensure competitiveness and versatility in order to benefit 

from emerging global trends in Science and Technology. 

You will appreciate the strategic location of Moana Marine Centre - on the edge of Indian Ocean.  Moana 

has played pivotal role in the advancement of marine science in the region. Earlier descriptions of marine 

flora and fauna in East Africa, including your mangroves, were done in this Center.  The University is 

quite keen in improving research facilities at Moana so that we can in future host Summer schools.   

Having listened to students’ presentations as well as the remarks by course organizers, I am sure that you 

are better informed of the mangroves in the Western Indian Ocean than before. I have also perused 

through the training manual and noticed the diversity of topics therein. As a physical scientist, I could 

identify myself easily with the physical processes in mangroves.  This includes their role in shoreline 

protection among other functions.  

It was interesting to learn of the major role mangrove play in support of coastal fisheries. Similarly, I was 

impressed by the potential role of mangroves in climate change mitigation through carbon capture and 

storage. My worries, like everyone else here, are the destructive practices on mangroves witnessed across 

the countries in WIO region. Our mangroves are dying because of over-harvesting of wood products, 

conversion of mangrove areas to other land uses, and pollution.  Climate change effects now threaten the 

remaining mangrove areas particularly through sea-level rise.  We must act now!  

To the trainees, I hope you will use the acquired skills in the advancement of the conservation and 

management of mangroves in your region.  To the trainers and course organizers it is my sincere hope 

that this will not be the 1
st
 and the last… rather let this be the start of future training courses in the realm 

of marine research in the Western Indian Ocean.  
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Once again let me take the opportunity to thanking the organizers, participants, and the sponsors, for 

making the training course successful. With those few remarks, I officially declare the 1
st
 International 

Course on mangrove ecosystems in the Western Indian Ocean region officially closed.
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Annex 2. Daily Itinerary 

DAY 1 – December 2
nd

  
Time Activity Trainer 

Session Chair : Dr Wang’ondu 

9.00 – 9.30 Registration   

9.30- 10.00  Opening of training course 

1. Welcoming remarks – 

2. Director of KMFRI 

 

Dr. Kairo 

10.00 – 10.20 Introductions by participants   

10.20 – 10.30 Housekeeping  

10.30 – 11.00 Break  

Introduction to Mangrove Ecosystems 

11.00 – 11.30 Occurrence, Distribution and 

Diversity of Mangroves 

Ms. Van Lavieren 

11.30 – 12.30 Current Status and Threats to 

Mangroves ‐  
 Global Overview 

 Regional and Local Threats 

 

 

Ms. Van Lavieren 
Dr. Kairo 

12.30 – 12.40 Discussion  

12.40 – 13.40 Lunch break  

Session chair: Dr Kairo 

13.40 – 14.10 General overview of Benefits and 

Human Uses of Mangroves 

Dr.  Kathiresan & Ms. 

Van Lavieren 

14.10 – 14.30 Uses of Mangroves in the WIO 
and East Africa 

Mr.  Ochiewo  

14.30 – 15.20  Biology and Ecology of 

Mangroves (brief introduction of 

world mangroves and narrow 
down to Kenyan species) 

Dr. Mangora & Dr. 

Wang’ondu 

15.20 – 15.30  Discussions  

15.30 – 16.00 Break  

16.00 – 16.40 Connectivity to Adjacent 
Ecosystems  

Dr. Samoilys 

16.40 – 16.50 Discussions  

16.50 – 17.20 Student presentation on 

mangroves from their country 

 

17.20 Close of day  

 

DAY 2 – December 3
rd

  
Time Activity Trainer 

Session Chair : Ms. Van Lavieren  

9.00 – 9.50 Coastal resilience projects Dr. Samoilys 

9.50 - 10.00 Discussions  

10.00 – 10.30 Break  

Overview of Biodiversity in the Mangrove (Part 1) 
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10.30 – 11.30 Flora and Fauna of the mangrove Dr. Kathiresan 

11.30 – 12.20 Fisheries Dr. Kathiresan 

12.20 – 12.30 Discussions  

12.30 – 13.30 Lunch  

Assessment and Monitoring Methods, (Part 2) 

Session chair: Dr Samoilys 

13.30 – 13.50 Overview of Species Collection and 
Identification Methods 

Dr. Kathiresan 

13.50 – 14.00 Discussion  

14.00 – 14.15 Marine Bacteria and Fungi  Dr. Kathiresan 

14.15 – 14.30 Mollusks Dr. Kathiresan 

14.30 – 14.45 Nematodes and Polychaetes Dr. Kathiresan 

14.45 – 15.00 Prawns and Shrimps Dr. Kathiresan 

15.00 -15.20 Discussions  

15.20 – 15.50 Break  

15.50 – 17.00 Student presentations on mangroves from 
their country 

 

17.00 Close of day  

Evening: Reception 

 

DAY 3 – December 4
th

  
Time Activity Trainer 

Session chair: Dr. Mangora 

Assessing and Monitoring Mangrove Diversity 

9.00 – 9.30 Biodiversity assessment study Dr. Kathiresan 

9.30 – 9.40 Discussion  

9.40 – 10.10 Molecular Tools for Assessing Genetic 
Diversity & Demonstration (Barcoding of 

Species and Bioinformatics) 

Dr. Kathiresan 

10.10 – 10.20 Discussion  

10.20 – 10.50 Break  

Mangrove Management and Restoration Tools 

10.50 – 11.20 Restoration, Afforestation, Flow 

Restoration and Propagation 

Dr. Kairo 

11.20 – 11.50 Sustainable Silviculture  Dr. Kairo 

11.50 – 12.30  Aquaculture Dr. Mwaluma 

12.30 – 12.40 Discussion  

12.40 – 13.40 Lunch  

Session chair: Dr Mangora 

Application of Remote Sensing and GIS for Resource Management 

13.40 – 14.25 GIS and Remote Sensing Overview Mr. Ong’anda 

14.25 – 15.10 GIS Application in Mangrove Resource 

Assessment & Management 

Mr. Ong’anda 

15.10 – 15.30 Discussion   

15.30 – 16.00 Break  

16.00 – 16.30 Student presentation on mangroves in 

their country 
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16.30 – 17.00 Films  

17.00 Close of day  

 

DAY 4 – December 5
th

  

Field Session 1 
Time Activity Trainer 

Session chair: Dr Kairo 

8.30  Departure from Diani  

9.00 – 12.30 Vegetation characteristics 

Biodiversity identification 

Dr. Mangora & Dr. Kathiresan, 

Dr. Kathiresan 

12.30 – 13.30 Lunch  

13.30 – 15.30 Socio-economic characteristics Mr. Ochiewo 

15.45 Departure for Diani  

 

DAY 5 – December 6
th

  
Time Activity Trainer 

Session chair: Dr. Wang’ondu 

Mangroves in a Changing Climate 

9.00 – 9.30 Climate Change Impacts on Mangroves-

Overview 

Dr. Mangora 

9.30 – 10.00 Mangroves of the WIO and Climate 

Change  

Dr. Mangora 

10.00 -10.30 Mangroves and Climate Change 

Mitigation 

Dr. Mangora 

10.30 – 11.00 Mangroves and Carbon Dr. Mangora 

11.00 – 11.30 Break   

11.30 – 12.30 Climate Change Frameworks and Policies 

(REDD+ and Blue Carbon)  +  Carbon 
Markets and Carbon Financing + Case 

Study on Gazi Bay and Blue Carbon 

Dr. Kairo 

12.30 – 13.30 Lunch   

Session chair: Dr. Wang’ondu 

13.30 – 13.45 Ecosystem-Based Management Ms. Van Lavieren 

13.45 -14.10 Ecosystem Based Adaptation + 

Vulnerability and Risk Reduction 

Strategies 

Ms. Van Lavieren 

14.10 – 14.30 Case study of tsunami and mangroves in 

India 

Dr. Kathiresan 

14.30 – 15.30 Payments for ecosystem services and 

CCD scenario visioning mangrove 

Ms. Wanjiru 

15.30 – 16.00 Break   

16.00 – 17.00 Videos on Blue Carbon / Mangroves and 

Climate Change 

Students presentation on mangroves 

from their country 

 

17.00 Close of day  
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DAY 6 – December 7
th

  
Time Activity Trainer 

Session chair: Dr. Wang’ondu 

Mangrove Management and Restoration Tools 

9.00 – 10.00  Mangrove Ecotourism Mr. Ochiewo 

Community-Based Management Approaches, Alternative Livelihoods, Property Rights, Tenure 

Issues (Case Studies) 

10.00 – 10.30 International Overview and 

International/Indian Examples 

Dr. Kathiresan 

10.30 – 11.00 Break  

11.00 – 12.00 The Mijikenda Kaya Forests: Living 
Museums of Peoples’ Culture & Traditions 

Mr. Kimaru 

12.00 – 12.30 Communication, Education and Awareness Ms. Van Lavieren 

12.30 -13.30 Lunch  

13.30 -14.30 Socio-economic Characteristics of Coastal 
Communities and Dependence on Forest 

Resources 

Dr. Pakia Mohamed 

14.30 – 15.00 Valuing Ecosystem Services – Concepts and 

Methods and Introduction to Payments for 
Ecosystem Services 

Ms. Van Lavieren 

15.00 – 15.20 Economic valuation of mangrove dependent 

fisheries, Kwale County, Kenya 

Mr. Hassan Abdirizak 

15.20 – 15.30 Break out session 
(3 groups that need to come up with a strategy 

to raise awareness of three different target 

groups: policy makers, public and youth) 

Ms. Van Lavieren 

15.30 – 16.00 Break  

16.00 – 17.00 Student presentation on mangroves from their 

country 

 

17.00 Close of day  

 

DAY 7 – December 8
th

   

Field Session 2 
Time Activity Trainer 

Session chair: Dr Kairo 

8.30  Departure from Diani  

9.00 – 12.30 Vegetation sampling, biomass and carbon 

Soil sampling 
Mangrove restoration techniques 

Biodiversity assessment 

Dr. Kathiresan & Dr. 

Wang’ondu 
Dr. Mangora & Ms. Mwihaki 

Dr. Kathiresan & Dr. Kairo  

Dr. Kathiresan & Dr. 
Wang’ondu  

12.30 – 13.30 Lunch  

13.30 – 15.30 Case Study: Blue Carbon Project - 

Mikoko Pamoja 

Ms. Mwanakombo 
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15.45 Departure for Diani  

 

DAY 8 – December 9
th

  
Time Activity Trainer 

Session chair: Dr. Mangora 

Course Review, Future Goals and Closing Remarks 

9.00 – 9.20  Global Policies for Mangrove Protection Ms. Van Lavieren 

9.20 – 9.40 Overview of Relevant Policies for Mangroves 
at the Regional and Local Level  

Challenges for Sustainable Management and 

Need for Policy Reform in WIO 

Dr. Kairo 

9.40 – 10.10 Resilient coasts programme – Strengthening 
the resilience of coastal socio-ecological 

systems of the WIO 

Ms. Pabari 

10.10 – 10.30 Break  

10.30 – 10.50 Mangrove conservation and management – 

West Africa experience 

Mr. Thiam 

10.50 – 11.40  Student presentation on mangroves from their 

country 

Mauritius and Seychelles 

11.40 – 12.10 Recap of training course, evaluation and 

group discussion  

Dr. Kairo & Ms. Van Lavieren 

12.10 – 12.40 Participants submit their Course Evaluation 

Forms 

Dr. Kairo & Ms. Van Lavieren 

12.40 – 14.00 Lunch  

14.00 – 15.30 Closing remarks 

 

Dr. Wang’ondu 

Principal of University of 

Nairobi  

 

DAY 9 – December 10
th

  
Time Activity Trainer 

9.00 – 12.00 Shimba Hills Mr. Njoroge / Ms. Mwihaki 

12.00 – 14.00 Lunch Mrs. Jidei / Ms. Mwihaki 
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Annex 3. List of Trainers 
Name Institution/Affiliation Tasks Email Address 

Dr. James 

Kairo 

Principal Research Officer, Kenya Marine 

and Fisheries Research Institute (KMFRI) 

Lead 

Trainer 

gkairo@yahoo.com 

Dr. Jared 

Bosire 

Coordinator WIO Mangrove Network 

Senior Scientist and Assistant Director, 
Kenya Marine and Fisheries Research 

Institute (KMFRI)  

Lead 

Trainer 

bosire98@yahoo.com 

Dr. Mwita 

Mangora 

Lecturer, Institute of Marine Sciences- 

University of Dar es Salaam 

Lead 

trainer 

mangora@ims.udsm.ac.tz 

Dr. 

Kandasamy 

Kathiresan 

Director, Centre of Advanced Study (CAS) 

in Marine Biology at Annamalai 

University, India 

Co-

trainer   

kathiresan57@gmail.com 

Dr. Virginia 

Wang’ondu 

University of Nairobi Co-

trainer 

vwwangondu@yahoo.com 

Hanneke Van 
Lavieren 

Regional Coordinator LAC region and 
program officer, coastal program, UNU 

Institute for Water, Environment and 

Health (UNU-INWEH) 

Co-
trainer 

Hanneke.VanLavieren@unu.edu 

Dr. Melita 

Samoilys 

Director of Coastal Oceans Research and 

Development – Indian Ocean (CORDIO) 

Co-

trainer 

melita.samoilys@gmail.com 

Jacob 

Ochiewo 

Socio-economics Research Program 

Coordinator, Kenya Marine and Fisheries 

Research Institute (KMFRI) 

Co-

trainer 

jochiewo@kmfri.co.ke 
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Annex 4. List of Guest Speakers 
Name Institution/Affiliation Title Email Address 

Dr. Enock 

Wakwabi 

Kenya Marine and Fisheries 

Research Institute 

Deputy Director, 

Inland waters 

ewakwabi@kmfri.co.ke 

Professor Bernard 

Aduda 

University of Nairobi Principal, College 

of Biological and 

Physical Sciences 

boaduda@uonbi.ac.ke 

Dr. James 
Mwaluma 

Kenya Marine and Fisheries 
Research Institute 

Senior Research 
Scientist 

jmwaluma@kmfri.co.ke 

Harrison Ongánda  Kenya Marine and Fisheries 

Research Institute  

Project 

Coordinator, 
Information 

Management 

honganda@kmfri.co.ke 

Caroline Wanjiru Kenya Marine and Fisheries 

Research Institute  

Research Officer 

 

carolwanjiru80@gmail.com 

Dr. Pakia 

Mohamed 

Pwani University 

 

Senior Lecturer 

 

pakiamohamed@yahoo.co.uk 

Mine Pabari International Union for the 

Conservation of Nature  

Regional 

Programme 
Coordinator 

mine.pabari@iucn.org 
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Annex 5. List of Participants 
Country Participant Title/Employer E-mail Address 

Comoros Zamil Maturaf 

Maanfou 

Coordinator 

Ulanga Mayesha 
Mayendreleo 

(UMAMA) 

za_maanfou@ymail.com 

Kenya Preetika Harish 
Bhanderi 

Programme Associate 
Wetlands International 

pbhanderi@wetlands-africa.org 

Kenya Georgina Mbugua Programme 

Coordinator 

Kwetu Training Center 

georgina.mbugua@kwetukenya.org; 

mbuguagw2@yahoo.com 

Kenya Pauline Macharia Lecturer (part time) 

Egerton University 

macharia.pauline@yahoo.com 

Kenya Awuor Loureen 

Akinyi 

Laboratory Assistant 

KMFRI 

loureenakinyiawuor@yahoo.com 

Kenya Nyamao Wycliff 

Nyakundi 

Research Assistant 

Rural Focus Ltd 

wickynyamao@yahoo.com 

Kenya Vincent Mungai 

Njuguna 

University of Nairobi omnivincia@gmail.com 

Kenya Aniel Mbogo Nthiga University of Nairobi anielnthiga@yahoo.in 

Madagascar Riambatosoa 

Rakotondrazafy 

Project Assistant 

Ministry of 

Environment and 
Forests 

vats_soa@yahoo.fr 

Madagascar Ramahefamanana 

Narindra 

Researcher 

Trainer/PhD Student 
Botany and Ecology 

Department 

University of 

Antananarivo 

ndrarinah@yahoo.fr 

Madagascar Sylvia Paulot Mangrove 

Conservation Officer 

Blue Ventures 
Conservation 

sylvia@blueventures.org 

Mauritius Jacques Henri 

Felicite 

Officer in Charge 

Commission for 

Environment 

hfeli4@yahoo.com 

Mozambique Denise Karina 

Nicolau 

Mangrove Officer 

WWF MCO 

dnicolau@wwf.org.mz 

Mozambique Sosdito Estevao 

Mananze 

Lecturer 

Eduardo Mondlane 
University 

blessestevao@gmail.com 

Mozambique Luis Junior 

Comissario Mandlate 

Lecturer (partial 

assistant) 

Department Biological 
Sciences 

Eduardo Mondlane 

University 

comissarioluis@yahoo.com.br 

Seychelles Patsy Michelle Research Technician p.theresine@snpa.sc 
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Theresine Seychelles National 

Park Authority 

Seychelles Robin Hanson Nature Seychelles robin@natureseychelles.org 

Somalia Hassan Ahmed Intern 

KMFRI 

uurcadde@yahoo.com 

South Africa Romy Chevallier Senior Researcher  

Governance of 
Africa’s Resources 

Programme 

The South African 
Institute of 

International Affairs 

romy.chevallier@saiia.org.za 

South Africa Monica Mvakade Forester 

Department of 
Agriculture, Forestry 

and Fisheries 

mvakademonica@yahoo.com 

Tanzania Marco Njana Research Fellow 
Sokoine University of  

Agriculture 

marconjana2002@yahoo.com 

Tanzania January Ndagala Marine Conservation 

Warden 
Board of Trustees for 

Marine Parks and 

Reserves 

january.ndagala@gmail.com 

Tanzania Herry Mallya Mangroves Forest 
Manager 

Permanent Secretary, 

MNR and Tourism 

harrymallya@yahoo.co.uk 

Kenya Lilian Mwihaki Kenya Marine and 

Fisheries Research 

Institute 

mwihakimugi@yahoo.com 
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Annex 6. Data Sheets from Field Sessions 

PHYSICO-CHEMICAL CHARACTERISTICS OF MANGROVE SEDIMENT SOIL  

 

              Data sheet                                Date: 
Name of Trainee:               Lat. & Long: 

Name of  

zone 

Depth 

(cm) 

Soil 

temperature 

(°C) 

Soil 

pH 

Pore 

water 

salinity  

(ppt)  

Dry weight of 

soil (g)  

X 

Volume of 

Soil  

(ml)        

 

Y 

Soil bulk 

density 

(g.m
-3

) 

 

Z = X/Y 

Total 

Organic 

Carbon 

in soil 

(%)  

A 

 

Total 

Carbon in 

soil 

(%) 

             

B = A/2 

 

Soil Carbon 

stock 

(Million 

grams/ 

hectare) 

C = Z* B* 

soil depth 

interval 

(cm) 
  

CO2 

equivalent 

= C*3.67 

 

Avicennia 

marina 

zone 

0-10           

10-20           

20-30           

30-40           

40-50           

50-60           

60-70           

70-80           

80-90           

90-100           
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* Multiply 

Inference 

Total  

 
100           

Non 

Mangrove 

zone 

0-10           

10-20           

20-30           

30-40           

40-50           

50-60           

60-70           

70-80           

80-90           

90-100    

Total 100    

 Zonation Soil Carbon Stock 

(Mg/ha) 

Per cent increase  

over control zone 

A Avicennia marina zone  (A/B*100-100) 

B Non-mangrove (control) zone  - 
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Annex 7. Sample Daily Course Evaluation Form 

 

Day 1 
Please rank the overall quality of the following presentations in the chart below. 

In the spaces provided, please comment on how useful this session was and how you think it 

could be improved 

Lecture/Trainer Needs 
Improvement 

Adequate Good Excellent 

Occurrence,  Distribution and 
Diversity of mangroves/ 
Hanneke Van Lavieren 

    

Comments: 

 

 

Current Status and Threats to 
Mangroves – Global 
Overview/Hanneke Van 
Lavieren, Regional and Local 
Threats/ James Kairo 

    

Comments: 

 

 

Overview of Benefits and 
Human Uses of 
Mangroves/Hanneke Van 
Lavieren 

    

Comments: 

 

 

Uses of Mangroves in the WIO     
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and East Africa/Jacob Ochiewo 

Comments: 

 

 

Biology and Ecology of 
Mangroves/K. Kathiresan  and 
Virginia Wang’ondu 

    

Comments: 

 

 

Connectivity to Adjacent 
Ecosystems/Melita Samoilys 

    

Comments: 

 

 

 

Total structure of Day 1: 
 
1. Excellent       2. Good       3. Adequate       4. Needs improvement 
 
Please comment on how this could be improved: 
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Annex 8. Overall Course Evaluation Form 
Name: 
 
Question 1: What is your current affiliation and position (e.g. Professor) and what are your work tasks 
(responsibilities, area of focus, training, research etc.)? 
 
Question 2: Why were you interested in attending this course? 
 
Question 3: What is your opinion on the following aspects of this training course? 

a. The application process – the methods for the announcement and advertisement of the 
course: 

b. The application form for a fellowship and requirements (is it adequate, too lengthy etc.): 
c. The length of the course: 
d. The trainers/lecturers: 
e. The structure of the course (start and end time, breaks, daily reporting etc.): 
f. Adherence to planned schedule: 
g. The field and lab visits and demonstrations: 
h. The venue, lodging arrangements, internet access, and quality of meals 
i. The training course handouts, materials and lecture room: 
j. Interactions with trainers and group discussion periods: 
k. Opportunity to exchange knowledge about the status of mangroves in your countries: 

 
Question 4: What was the most useful part(s) of this training course? 
 
Question 5: What was the least useful part(s) of this training course?  
 
Question 6: What do you feel was missing or what could have been improved?  What did you expect to 
occur which did not happen? 
 
Question 7: Do you feel you learnt enough about threats to mangroves? 
 
Question 8: Do you feel you learnt enough about different management options and strategies for 
mangroves? 
 
Question 9: Was the manual useful to you as a training resource? How do you think it could be 
improved? 
 
Question 10: What are your overall feelings about this training course? 
 
Question 11: Do you have any suggestions for future training courses? 
 
Question 12: Do you have any other comments? 
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Annex 9. Trainer Biographies 
 

Jared Bosire has a PhD in Marine Ecology and has worked at the Kenya Marine and Fisheries Research 

Institute for the last 17 years. He is currently the Assistant Director for the Marine and Coastal Research 

Division at KMFRI. His passion all the while has been on mangrove ecology and conservation ranging 

from restoration ecology, ecosystem functioning, resource assessment, human impacts on mangrove 

ecosystems and more recently climate change impacts. He has been a PI of many national and regional 

projects as well as lead technical expert/consultant e.g. Lead Consultant on Impacts of climate change 

mitigation and adaptation along the Kenyan and Tanzanian coasts awarded by the E. African Wildlife 

Society; Mangrove Expert in “Climate Change Impacts to Madagascar’s Biodiversity & Livelihoods” 

team advising the Malagasy government on climate change strategy, vulnerability assessments, mitigation 

and adaptation and Lead Consultant/technical expert in the World Wildlife Fund for Nature (WWF) 

Project on Coastal climate change mitigation and adaptation through REDD+ carbon programs in 

mangroves in Mozambique among others. Jared also led a WIO Mangrove Experts team in developing a 

state-of-the art model on the vulnerability of WIO mangroves to climate change and associated 

anthropogenic pressures, which will be published shortly. Additionally, Jared is the Coordinator of the 

WIO Mangrove Network. 

 

James G. Kairo initiated his university career at the University of Nairobi, where he obtained BSc and 

MSc in Biology. He then obtained a PhD at the University of Brussels on the theme of ecology and 

restoration of mangrove systems. Kairo joined the Kenya Marine and Fisheries Research Institute in 1993. 

He currently leads a team of scientists dedicated to mangrove forestry research. He has vast working 

experience on the conservation, rehabilitation and sustainable utilization of mangrove resources, which 

has earned him two major awards. In 2002 he won the International Cooperation Prize awarded by the 

Belgian Government in recognition of his work on cooperation and sustainable development. In 2005 the 

Alcoa Foundation awarded him the WWF-Practitioner Fellowship. In addition, he has been awarded the 

Kenya’s Presidential Award of the ‘Moran of the Order of the Burning Spear (MBS) for his works on 

mangrove restoration and management. He has consulted for regional and international organizations, 

including; EAWLS, WWF, UNEP, and FAO.  Dr. Kairo is currently serving the global community as the: 

Member of Scientific Working Group on Blue Carbon; Lead Author, IPCC (2013) supplement on coastal 

wetlands, as well as a Panel member of the IUCN/Shell Niger Delta remediation. 

 

Prof. K. Kathiresan is the Director of the Centre of Advanced Study in Marine Biology, Faculty of 

Marine Sciences, at Annamalai University. He has over 29 years of teaching experience and has 

published 390 papers, 7 books, and was contributed as one among the 19 global scientists to identify the 

globally threatened species of mangroves based on IUCN criteria in the year 2010. Dr. Kathiresan 

discovered a new plant species in the mangrove forest. This is the only endemic species of mangroves in 

India and it is named after his university as Rhizophora annamalayana Kathir. Additionally, Dr. 

Kathiresan developed techniques for restoration of mangroves in degraded coast and demonstrated these 

techniques to work in the field along the south east coast – at Vellar estuary and in Pondicherry. He has 

received the Life Time Achievement Award for his contribution to marine microbiology, by Indian 

Association of Applied Microbiologists, Chennai. 
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Mwita M. Mangora is a Lecturer at the Institute of Marine Sciences of the University of Dar es Salaam 

in Tanzania. He teaches graduate courses on Applied Coastal and Marine Ecology, Conservation Science 

and Sustainable Utilization of Coastal and Marine Resources. Dr. Mangora is a forester and natural 

resources manager by profession. He specializes in Mangrove Ecology and Management; and Community 

Based Conservation. His current research focuses on mangroves stress ecophysiology, and impact of their 

transformations from both natural (especially climate change impacts) and anthropogenic pressures; 

assessment of mangrove ecosystems and their goods and services; and the impact on livelihoods of 

dependent communities; and restoration ecology and management. He also conducts studies on functional 

existence, management and socio-political-ecological impact of Marine Managed Areas including Marine 

Protected Areas. Dr. Mangora holds a B.Sc. in Forestry, M.Sc. in Management of Natural Resources and 

Sustainable Agriculture from Sokoine University of Agriculture and a PhD in Marine Sciences from 

University of Dar es Salaam, Tanzania. 

 

Jacob Ochiewo is the Socio-economics Research Program Coordinator at KMFRI.  He has 19 years of 

experience in socioeconomic assessments and monitoring, governance analysis, resolution of resource use 

conflicts, valuation of coastal resources/natural resource policy analysis, and integrated problem analyses. 

He has also been involved in a number of regional projects such as the UNEP WIO-LaB Project, the 

Agulhas and Somali Current Large Marine Ecosystems (ASCLME), ReCoMaP, Peri-Urban Mangrove 

Forests as Sewage Filters and Phyto-remediators in Eastern Africa (PUMPSEA), Integrated Problem 

Analysis for the African Process, Developing portfolio of projects for the African Process, Global 

International Waters Assessment, Vision and strategy development for WWF East Africa Marine Eco-

region, and a number of WIOMSA MASMA funded projects. Nationally, he has played key roles in the 

development of management plans for the prawn fishery, ringnet fishery and mangroves, preparation of 

the state of the coast report for Kenya, conducting training on stakeholder analysis, stakeholder 

engagement, economic valuation of natural resources and identification of socio-economic and 

governance monitoring indicators. 

 

Melita Samoilys has worked on coral reef research and management in the Indian and Pacific Oceans and 

in Sudan’s Red Sea since the early 1980s. Her particular areas of interest and experience are in fisheries, 

reproductive biology of groupers particularly spawning aggregations, coral reef fish diversity, marine 

protected areas, community – based coastal management and conservation and alternative livelihoods. 

She is co-Director of Coastal Oceans Research and Development – Indian Ocean (CORDIO) based in 

Mombasa, Kenya.  CORDIO East Africa is a research organization focused on conservation of marine 

and coastal ecosystems in the Western Indian Ocean. CORDIO specializes in generating knowledge to 

find solutions that benefit both ecosystems and people. Melita’s Doctorate is from James Cook 

University, where she is Adjunct Associate Professor in the Dept. of Marine Biology. She is a member of 

several international advisory bodies including two IUCN Species Specialist Groups: Groupers and 

Wrasses; Snappers Seabream and Grunts; the Institute for Water Environment & Health, United Nations 

University and the Marine Stewardship Council (MSC) Developing World Working Group. 
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Hanneke Van Lavieren, from the Netherlands, was born in Zambia and has spent most of her life in 

Africa and Asia. She completed her Master’s degree in Marine Biology and Ecology in 1997 at the 

University of Groningen, the Netherlands. She began her career as a Fisheries Biologist for the 

Netherlands Institute for Fisheries Research where she studied catch composition and population 

dynamics of target and non-target fish species in the Dutch beam trawl fishery and alternative fishing 

methods to reduce by-catch. Longing to return to the tropics, she took up a position as (coastal/marine) 

Technical Advisor for a conservation project in the Philippines for the Netherlands Development Agency 

in 1999. Here she worked closely with local communities, conducted extensive coastal monitoring and 

training activities, and developed an integrated coastal management plan. In 2001, she moved to Kenya to 

join the United Nations Environment Programme, Regional Seas Programme, where she dealt with issues 

such as small islands, MPAs, coastal biodiversity, cetacean management, mangroves, climate change, and 

marine invasive species within 18 regional programmes. Since September 2006, she has been working for 

UNU-INWEH, and together with Dr. Peter Sale manages and coordinates coastal projects including work 

on mangrove ecosystems. 

 

Dr. Virginia Wang’ondu is a researcher and a lecturer in Microbiology and Marine Botany at the School 

of Biological Sciences, University of Nairobi for the last nine years. She has vast experience in marine 

plant ecology specializing in mangrove phenology and productivity.  She has worked both in the South 

and North coast regions of the Kenyan coast in collaboration with scientists at the Kenya Marine and 

Fisheries Research Institute (KMFRI, Mombasa) and Free university of Brussels (VUB). She is also 

involved in research and supervision of undergraduate and postgraduate research projects in Marine 

Ecology and Microbiology. She is currently a 2013 AWARD Fellow, a two year career development 

programme. 
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Annex 10. Certificate of Completion 
 

     

 
 

 
 

1ST INTERNATIONAL TRAINING COURSE ON  
MANGROVE ECOSYSTEMS IN THE WESTERN INDIAN OCEAN REGION  

December 2-9, 2013, MOMBASA, KENYA 
This is to certify that  

 

 
has successfully completed the  

Mangrove Training Course for the Western Indian Ocean Region  
organized by the WIO Mangrove Network (WMN), with the support and collaboration of the  

Kenya Marine and Fisheries Research Institute (KMFRI), the  
United Nations University Institute for Water, Environment and Health (UNU-INWEH),  

the Coastal Oceans Research and Development - Indian Ocean (CORDIO),  
the University of Nairobi (UoN), the UNEP Nairobi Convention, and  

the World Wide Fund for Nature (WWF) “Coastal East Africa Initiative” (CEA-NI) and  
funded by the Western Indian Ocean Marine Science Association (WIOMSA)  

 
 

……………………………………..   ……………………………………..   …………………………………….. 
Dr. Jonson Kazungu    Dr. Zafar Adeel                   Prof. Bernard O. Aduda 
Director, KMFRI    Director, UNU-INWEH                  Principal, UoN
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Annex 11. Photos 

 

1. Opening Ceremony 

 

2. Students listening to a presentation in class 
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3. Student accommodations 

 

 
 

4. A curious visitor 
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5. Lunch is served. 

 

 

6. Students examine a soil core. 
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7.  Students gather to investigate in the field 

 

 

8. Learning at the KMFRI field center 
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9. Having lunch at the Gazi Women’s Boardwalk 

 

10. Walking along the Gazi Women’s Boardwalk 
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11. Strolling through the mangroves 

 

12. Helping each other through the mangrove mud 
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13. Professor Kathiresan and Dr. Kairo teaching in the field 

 

14. Students at a mangrove plantation 
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15. Learning among the mangrove roots 

 

16. Group picture: trainers and students 
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17. Part of the closing ceremony- a student receives his certificate of completion. 

 

 

 


