involving mapping complex situations for the
purpose of informing management of conservation
sites. It has also been applied in the field of
development cooperation and applied conservation
research, and as an aid to teaching students about
effective conservation planning. From the time
it was first developed from 2010 onwards, the
MARISCO method has been applied extensively to
a wide range of socio-ecological situations across
the globe. Projects and (teaching) workshops
have been carried out in Latin America (Brazil,
Colombia, Costa Rica, Ecuador, Guatemala, and
Peru); in Central and Western Europe (Germany,
Russia, United Kingdom and Ukraine); Eastern and
southeastern Europe (Albania, with participants
from Kosovo and Montenegro; Georgia); in Africa
(Namibia); and Asia (Altai mountains comprising
territories in Russia and Kazakhstan; China, Korea
and Malaysia).
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MARISCO stands for “adaptive MAnagement of vulnerability and RISk at COnservation sites”. It is designed
to operate both as a practitioner’s toolbox as well as
a more academic study of “principles-to-practice”
method for trainers delivering ecosystem analysis and
planning (Ibisch & Hobson 20141). A number of distinctive features sets it apart from the Open Standards
for the Practice of Conservation from which it was
spawned. Apart from specific differences and amendments in the methodological steps, MARISCO is also
deeply grounded in ecosystem theory and science as
well as adaptive risk management. True to its purpose,
MARISCO is structured in a way that allows for flexible
and adaptable delivery to cope with situations that are
often both widely different and continuously changing.
It also has the capacity to evolve and adapt to new and
challenging circumstances faced in ecosystem-based
conservation and sustainable development.

The concept of ecosystem-based sustainability is the
central tenant of MARISCO and has evolved from a
practical-based analysis of the causes and dynamics
of ecosystem degradation and its linkages to development, poverty and dysfunctionality in social systems
(e.g., Ibisch et al. 2010, Hobson & Ibisch 2010 a,b).

The term ‘ecosystem-based adaptation to climate
change’ (EBA) has been widely accepted by the international community, especially in the context of implementing the United Nations’ Framework Convention
on Climatic Change. The concept has been embedded
in MARISCO but also given deeper roots in the theory
of ecosystem science as well as developed towards
a more comprehensive approach for ecosystem-based
sustainable development.

MARISCO has been successfully used in a wide range
of situations including conservation projects involving mapping complex situations for the purpose of
informing management of conservation sites. It has
also been applied in the field of development cooperation and applied conservation research, and as an aid
to teaching students about effective conservation planning. From the time it was first developed from 2010
onwards, the MARISCO method has been applied

Mapping relationships between as many factors identified in a socio-ecological situation is done by following certain generic principles. Notwithstanding,
the environmental and cultural diversity of conditions
experienced across the globe presents challenges to
finding a standard set of strategies for effective sustainability. The uncertainties and shifts in conditions
requires flexibility and evolutionary development in
the various approaches taken in MARISCO to address
socio-ecological emergent properties that are also contingent on historical events.

Introduction

extensively to a wide range of socio-ecological situations across the globe. Projects and (teaching)
workshops have been carried out in Latin America
(Brazil, Colombia, Costa Rica, Ecuador, Guatemala,
and Peru); in Central and Western Europe (Germany,
Russia, United Kingdom and Ukraine); Eastern and
southeastern Europe (Albania, with participants from
Kosovo and Montenegro; Georgia); in Africa (Namibia); and Asia (Altai mountains comprising territories in
Russia and Kazakhstan; China, Korea and Malaysia).
The breadth of experience developed whilst working
on international projects has prompted the idea to
formally document some of the findings. In the
current publication a selection of case studies is
presented with the intention of improving understanding amongst both practioners and academics
of the working method of MARISCO.

There are also other MARISCO activities and publications in preparation including a more detailed
MARISCO-based management plan for a Transboundary Biosphere Reserve in the Altai Mountains. The
Centre for Econics and Ecosystem Management is
about to start a project on participatory conservation
planning at a district level (county of Barnim, federal State of Brandenburg in Germany). Furthermore,
we currently use the analytical part of MARISCO for

the ecosystem-based evaluation of effectiveness of
sustainability standards. In the teaching profession,
Eberswalde University for Sustainable Development in
Germany has recently reformed the curriculum of the
international Master study programme Global Change
Management (four semesters-long M.Sc. 2) along the
lines of MARISCO by creating modules specific to the
various stages of the method, thus building knowledge
and learning experience about adaptive and systemically integrated sustainability. Over the last five years
MARISCO has also been incorporated into modules of
three of the masters programmes delivered at Writtle
College, and through a partnership agreement with the
UK Wilderness Foundation it is to be delivered to primary school groups as an “early learning” resource.
Another project in Germany tests MARISCO as an approach to developing systemic and ecological literacy
of children at secondary schools.
Open Standards for the Practice of Conservation
continues to serve as a complementary element
to MARISCO in the teaching and delivery of adaptive management for conservation at the Centre for
Econics and Ecosystem Management. Still, out in the
field, there is growing evidence for the added benefits derived from using MARISCO as part of project
planning and knowledge mapping. For instance,

http://www.hnee.de/gcm
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multi-stakeholder workshops have realized the value
of the method in generating new ideas and strategies
for sustainable development by combining elements of
participatory and adaptive management, scenario and
spatial planning, risk management, as well as ecosystem-based philosophy.
The level of competence shown by a wide spectrum
of individuals involved analyzing complex ecological and social systems during MARISCO workshops
has helped to verify the value and purpose of the
method. One of the more difficult elements that remain
in the process of situation analysis is the ability to
project future trends and risks. Sometimes, the task is
made more complicated by cultural factors and recent
history of societies. For instance, communities that
have benefited well from recent development project
a strong sense of optimism for the future. Increasingly, we have been introducing the first phases of the
MARISCO cycle as exercise of (non-) knowledge mapping; and workshop participants are attracted by the
idea of generating a ‘talking wall map’ that depicts
complex and dynamic situations.
Issues have been raised about time commitments
and staffing needed to fully engage in the complex
process. However, experience has shown that without investing the necessary time to analyze effectively

8

complex socio-ecological situations too many assumptions and short cut decisions are likely to be made that
can lead to misinterpretation of problems, followed by
inappropriate action. A more robust and comprehensive process of analysis using MARISCO provides the
necessary foundations of understanding needed for
the formulation of appropriate and effective strategies
for tackling problems related to dynamic and uncertain trends of change in combination with human cognitive bias and non-knowledge. It also facilitates the
development of more complex strategic portfolios and
invites stakeholders to work at much larger scales
– the landscape ecosystems. With initial careful planning, staffing and resourcing of MARISCO workshops
participants are able to work effectively through the
process to completion. In almost all cases, with the
right level of commitment and will on the part of
participants, MARISCO has delivered tangible benefits.
Pierre L. Ibisch and Peter R. Hobson

Introduction
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A.
Longer-term
planning exercises
The project examples described in the following
texts were initiated as part of an earlier phase
in the development of the MARISCO methodology. They were important for testing the overall
approach of the methodology and for developing some of its more specific features. The
projects consisted of more than just brief workshops and involved an intensive exchange with
staff of the conservation sites.

The project (2009-2011) was funded by
the Deutsche Bundesstiftung Umwelt
(DBU) and carried out with partner
institutions from Ukraine, Germany
and Austria. The overarching aim of the
project was to develop the fundamental
requirements for a strategic proactive
management concept for the CBR
together with the protected area’s
administration to effectively implement
current strategies and action plans of
the UNESCO Biosphere Reserve and
World Heritage Network and to develop
its management in line with eco-regional initiatives like the Carpathian
Convention.

3 
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I. Ukraine:
Carpathian Biosphere Reserve
Lena Strixner, Juliane Geyer, Lars Schmidt, Peter R. Hobson &
Pierre L. Ibisch

General setting
A consortium led by Eberswalde University for
Sustainable Development was contracted to work with
professional staff working in the Carpathian Biosphere
Reserve (CBR), Transcarpathia, Ukraine to facilitate
conservation planning using a modified version of the
Open Standards for the Practice of Conservation3.
Working towards a more complete MARISCO method
ology, the extensions applied in Ukraine mainly
comprised a spatial analysis of the biodiversity objects
and the threats, the identification of human wellbeing
and biodiversity objects and a situation analysis taking into account the possible future development of
present factors, as well as assessing factors that may
arise in the future.

Figure 1:
Forest ecosystem located in the
Carpathian Biosphere Reserve (CBR) with
protected old-growth beech forest.
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UNESCO – Carpathian Biosphere Reserve (CBR),
Transcarpathia, Ukraine
The Carpathian Biosphere Reserve (CBR) is located
on the edge of the Carpathian Mountains in the
south-western corner of Ukraine. The Carpathian
Mountains represent one of the most biologically
diverse regions in Europe and are home to many
rare and endemic species. Large tracks of unspoilt
landscape contain some of the finest examples of
protected old-growth forest to be found in Eur ope.
The ecosystems conserved by the Carpathian Biosphere Reserve serve as a vital landscape corridor
for large mega-fauna moving (south) east-west
across the mountain range.
Originally, the area was established as a zapovidnyk (strict nature reserve) in 1968 but it was lat
er expanded to its current size of 53,600 ha. The
zapovidnyk consisted of five partially-connected
massifs and three isolated nature reserves creating a cluster structure. In 1992, the Carpathian Reserve was awarded the status of a UNESCO
Biosphere Reserve, and later in three consecutive
years, 1997, 2002 and 2007, the status of European
Diploma for Protected Areas was granted to the
region in recognition of the outstanding importance of the landscape and representation of various ecosystems (Hamor 2005).
The Carpathian Biosphere Reserve is covered by a
mixture of forest types dominated by mixed oak,
montane beech, fir-beech, mixed and pure spruce
and a montane dwarf scrub zone of alder, juniper and mountain pine. As much as 20,000 ha of
beech forest remain as old-growth in various
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Text based on Ibisch et al. (2011)

sized stands throughout the region, of which
the massif Uholka-Shyrokiy Luh, at 8,800 ha is
the largest. Other important cultural landscapes
include subalpine and alpine meadows, which
continue to be grazed by goats and sheep. Large
tracks of the beech forest are considered to be
old-growth forests without recent direct human
intervention (20,000 ha). The CBR encompasses
f ive sites of the serial UNESCO-World Heritage

Site “Primeval Beech Forests of the Carpathians
and Ancient Beech Forests of Germany” representing one of the largest remaining old-growth beech
forests in Europe including the unique coherent
piece of 8,800 ha in the massif Uholka-Shyrokiy Luh
(Commarmot et al. 2007). The variety of habitats
in the area contributes to a high species diversity.
Despite the small number of settlements and low
population, the extent of human disturbance and
impact in some parts is high. Out-dated forestry practices, poor resources and infrastructure have contributed to noticeable
changes in forest structure and composition.
In other areas, the mismanagement of grazing pasture in the Alpine meadow zone has
degraded the original herb-rich sward and encouraged the invasion of ruderal species. Recent developments in tourism have included the construction of nearby ski resorts and infrastructure and
the removal of forest to improve access. The combined effects of growing development and unregulated forestry practices are the main threat to
old-growth beech forest. Changes to local weather patterns are influencing the distribution and
behaviour of several species as well as altering

Longer-term planning exercises

vegetation zones. Together, the impacts of human
disturbance and climate change-induced problems are causing localised flooding and soil erosion, which is affecting the livelihoods of the local communities.

workshops and stakeholder events were to define the
scope of the project area, to identify the biodiversity
and human wellbeing objects, and to analyse pres ent
and future threats and contributing factors to local
biodiversity and human wellbeing. After the initial successes of the workshops, staff at the reserve adopted
the method to complete the process of protected area
management planning for the area.

Workshops and work flow
The planning process was structured into four workshops with representatives from the various project
partner organisations, and two larger stakeholder
events, to which participants from the wider community including regional administrations, the forestry
sector, the private business sector, and local residents’
representatives were invited. The objectives of the

Participants were invited to draw up a list of conservation objects and their attributes to be found in the
eastern part of Transcarpathia. They discussed the
corresponding threats and their underlying causes.
In addition, they were introduced to the method for
assessing the future developments of the drivers,
threats and conservation objects over the next 20
years.

Figure 2: Local communities embedded in
Carpathian forest ecosystem landscape.
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The participants were then divided up into six mixed
groups, each one working through the first stage of
MARISCO, the situation analysis. This involved an
assessment of threats, contributing factors, and the
stresses these factors cause to the conservation
objects, both at present in the future. Each stage of the
method was explained by facilitators with the help of
two translators.
Using the results of the situation analysis, the core
project team was given the task of developing appropriate strategies and presenting these to the stakeholder group at a second organised event. In the
follow-up session the results were shared with staff from
other protected areas in the region to promote the
wider use of the method in conservation planning.
Together, the managers of various protected areas
applied the methodology to biodiversity objects across
the region, later, developing overarching strategies
using the results of the situation analysis for the
Carpathian Biosphere Reserve. In addition, a
spatial analysis was carried out using the findings
of the workshop. This provided the protected areas’
teams with clear geographical images for their own
use.
A biodiversity object density index 4 was developed
using value-weighted data generated for the occurrence and viability of biodiversity objects. Afterwards,
the spatial distribution of recognised threats was
assessed. Without having spatial data information, it
was necessary to develop an index using a proxy indicator for threat exposure, and data on road density and
selected topographical features was chosen for this.

14

In the final analysis a matrix was generated based on
the density of conservation objects and accessibility
(Schmidt et al. 2011).

Results
At the start of the exercise the Carpathian Biosphere
Reserve management team identified a geographical area for the project that extended beyond the
reserve boundaries, taking in significant landscape
features and adjoining ecosystems. They recognised the
concept of working on a landscape-scale, and the
need to look at the environmental and ecological
integrity of the site in a wider spatial context. Of the
biodiversity and human wellbeing objects, the team
prioritised the following attributes: old-growth beech
forests and forests in general, the rivers and watershed system, and the alpine meadows (vva). In this
last example the team highlighted the importance of
preserving traditional farming practices and cultural
values associated with alpine meadows.
During the third workshop attended by managers from
six reserves in the region (the Carpathian Biosphere
Reserve, Uzhanskyi National Nature Park, Synevir
National Nature Park, Hutsulshyna National Nature
Park, Halytskyi National Nature Park, Gorgany Nature
Reserve), the participants recognised a common set
of threats for forests, rivers and alpine meadows that
required a coordinated strategy between the different
protected areas.
The most important threats to the conservation

Longer-term planning exercises

objects were pollution and waste management problems, excessive exploitation of natural resources,
especially logging, and uncontrolled tourism development. Other less prominent issues included habitat
loss and ecosystem degradation, insufficient spatial
planning and resource management as well as illegal
resource use (logging, poaching). Singled out in the
assessment of threats was the problem of discontinued grazing on the artificially maintained alpine
meadows, and the encroaching tree line on the natural alpine meadows. A range of issues relating to the
combined effects of human intervention and climate

change were also identified including extreme flood
events and extreme erosion.
The results of the analysis had different outcomes
depending on the larger political perspective
expressed by the different members of the team such
as the question whether Ukraine, in the future, was
to be more related to the EU or whether it would
strengthen its allegiance to Russia. Economic projections also influenced the decisions of the participants.

Figure 3: Management priority
areas within the wider scope of
the Carpathian
Biosphere Reserve.
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Figure 4: Conservation target density and protected area coverage
within the wider management
scope of the Carpathian
Biosphere Reserve.

Expectations of privatisation of the forestry
sector and increased exposure to global markets
were likely to have a negative impact on the status of
protected areas. Whilst an increase in technology
in forestry practice would lead to improved harvesting techniques and thus lessened impacts on the
ecosystem, it would also very likely cause problems of
increased extraction without adequate enforcement of
the law. Figure 3 shows the conservation management
priority zones for the area. It was produced by
combining a map showing the density of conservation
objects and a map showing their level of accessibility
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from roads (compare with Figure 4 and Figure 5). Two
main issues arise out of this spatial analysis. In the
first instance, around half the area of both the CBR
and Synevyr National Nature Park is classified as high
priority (medium to high conservation object density and accessibility), thus underlining the importance of both of the protected areas for biodiversity
conservation. In the second instance, around
77,000 ha of areas with low accessibility and more than
130,000 ha of hot spots within the scope of the
Carpathian Biosphere Reserve fall outside statutory
protection.

Longer-term planning exercises

The strategies finally agreed amongst the participants
of the workshop range from more conventional ones
like lobbying for formal protection and strengthening of forest law enforcement, improving the visitor
management of the CBR and strengthening and
extend international partnerships to strategies aligned to
international initiatives such as mobilising international carbon finance for primeval forest conservation.

Outcomes and conclusions
In addition to the results directly connected to the
framework of the Open Standards for the Practice of
Conservation and the pro-active additional exercises,
a significant outcome of this project was the active
integration of various stakeholder groups and different
levels of CBR staff into the process of creating a new
management plan. This process was a new approach
for all participants and was highly appreciated and

Figure 5: Accessibility from roads and
protected area coverage
within the wider management scope of the
Carpathian Biosphere
Reserve.
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valued by all parties. The application of the method
ology was judged by all participants to be a very
useful systemic analysis and structured planning tool for
developing management strategies and improving
communication. A measure of the importance attached
to the outcome of the workshop was the willingness
shown by the managers of the CBR to take over the
coordination of the process and to see it through to
completion.
The workshops helped the CBR team to identify a
range of possible future challenges to conservation
as well as several opportunities for the region. These
included challenges, such as an increased demand
for wood (for energy) and climate change, as well as
opportunities, such as international carbon finance,
and the strengthening of international partnerships.
These have been taken into account in the drafting of
conservation strategies for the region.

magnifying threats to state integrity and functional
governance are a good example for unmanageable
risks that can generate a significant impact in conservation sites.
The CBR team was keen on adopting adaptive
management and its corresponding tools, such as the
MIRADI software (which was translated to Ukrainian language). Still, it proved difficult to change the
management regime without long-term advice from
experts. Clearly, both ongoing political changes with
phases of uncertainty about leadership as well as
resource scarcity hampered management reflecting
important facets of site vulnerability. However, after
the most recent changes, perspectives for the further
evolution of management concepts and practices in
Ukraine are not bad.
References

The spatial analysis could not be fully applied due to
data constraints. An improvement of the techniques
adopted in the spatial analysis can only serve to
further aid the decision-making process. However, the
preliminary analysis has provided an innovative input
to CBR’s management and it is thought to stimulate a
new type of research and application of GIS data.
Climate change as well as other environmental factors was included in the situation analysis as problem likely to contribute to impacts and changes in the
area. Future scenario modelling did not figure strongly
in the situation analysis as it was felt that there was
less certainty in predicting outcomes in this instance
than in the case of existing problems. Actually, it was
impossible to predict the political crisis of Ukraine unfolding from 2013 onwards. However, the suddenly
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Sierra del Lacandón National Park,
Maya Biosphere Reserve, Guatemala

II. Sierra del Lacandón National
Park, Maya Biosphere Reserve,
Guatemala
Laura Geiger, Felix Cybulla, & Pierre L. Ibisch

General setting
In Guatemala, the early version of the methodology was applied in a first workshop on March 2011.
The workshop was part of the Risk Management
project component within a Forest conservation project
implemented by the German NGO “OroVerde” and
the Guatemalan NGO “Defensores de la Naturaleza”
(Defensores5).

Text based on Ibisch et al. (2011)

19

The National Park Sierra del Lacandón

The aim of the “Lacandón - Forests for
Life” project is to significantly reduce
the deforestation rate and to conserve
biodiversity with the possibility to
apply for a REDD project (Reducing
Emissions from Deforestation and
Forest Degradation) by 2014. The
University for Sustainable Development
Eberswalde is responsible for the
design and a proposal for implementing
the risk management approach. This
cooperation framework between all
partners is funded by the European
Union (EU), and the International
Climate Initiative of the German Federal
Ministry for the Environment, Nature
Conservation, Building and Nuclear
Safety (BMUB-IKI). www.bosqueslacandon.org GIZ funded additional
coaching support in a second workshop
in October 2012.
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Sierra del Lacandón National Park is located in
north-western Guatemala in the province of Petén
and shares borders in the north and west with Mexico; the Usumacinta river provides a natural western border between the two countries. The park
was created in 1990 and is Guatemala’s second largest national park with 202,865 ha. It is characterised by a high biodiversity - it has more than 200
tree species per hectare and 31 mammal species
and 213 bird species have been registered for the
entire park area. Its uneven topography and high
annual precipitation create a humid forest mosaic,
with lakes, patches of wetlands and savannah riparian forests. The area’s geology is karstic with
hills formed by folding limestone and plains (APESA 1993).
Around 20,000 habitants live in the park. The communities inside the park settled there before the park was
formally created. The population consists of 73 %
mestizo or Hispanicised settlers and 27 % indigenous inhabitants (Defensores & CONAP 2006).
The communities have historic tenure rights and
can sign cooperation agreements with the protected area authority to regulate their presence in the
park. Three of these agreements have been signed
so far (OroVerde 2012). The main income sources for
these communities are cattle ranching (54 % of income), agriculture (26 %), and use of forest products
(8.5 %) (Suter & López-Carr 2010). The park is divided
into three zones: 1) the core zone – an area strictly dedicated to conserving biophysical characteristics in pristine condition (58 % of park area), 2)

regeneration zone (13 %), and 3) zone of special use
– an area designated for the sustainable use of the
natural resources (29 %) (Defensores & CONAP 2006).
The latter is the most populated area of the park. It
is dominated by an agricultural landscape, which is
partially severely degraded.
The park is co-managed by the national NGO Defensores de la Naturaleza, which has approximately 33
staff members for the Lacandón National Park that
includes scientists, rangers, guards and administrative personnel. The CONAP park office is located
3 hours outside the park, and there are less than
5 overnight field posts in the park. Defensores de
la Naturaleza also manages other protected areas
in the country, responsible for roughly 5 % of all
Guatemalan territory.
Forest fires due to agricultural and cattle ranching
activities are one of the threats against the park.
Deforestation for the purpose of creating agricultural and grazing land – as well as from illegal activities within the park - result in a mean annual
deforestation rate of 1,200 ha (to date around 50 %
of the original forest cover has been lost or highly
fragmented). This, in turn, results in soil degradation and erosion of the existing karstic soil. The
clearing of forest areas was fuelled by the internal
population growth and the increasing demand for
resources by the households (by average 8 children/family) in the area. A population explosion is
expected in the near future (72 % of population is
under 25 years old, Defensores & CONAP 2006) and
will rapidly increase the land conversion problem.

Sierra del Lacandón National Park,
Maya Biosphere Reserve, Guatemala

Additionally, climate change is a threat of increasing
relevance for the area (Edmeades 2009, IPCC 2007):
precipitation reductions and droughts are thought to
enhance forest fires and thus lead to a reduction
of biodiversity and biomass. The lack of (adequate) personnel for patrolling, maintenance, and
guiding projects becomes yet another problematic
factor (ParksWatch 2003).

Extract from Geiger et.al 2011, p. 194-195

Workshops and work flow
Consultants guided the planning team through the
methodological steps of MARISCO in the first 3-day
workshop. In order to conduct a complete situation
analysis of the area, the scope was defined, as well
as the conservation objects, their direct threats and
contributing factors. The team analysed and compared
former strategies named in the previous management
plan and the upcoming plan. Strategies were also
reformulated and developed in areas that had none. Past
and present strategies were then discussed and evaluated.
A follow-up discussion was scheduled and the results
were reprocessed, digitalised, completed, cleared of
redundancies and sent out for revision to key team
members in Guatemala. Prior to the conduct of the
second workshop, a draft of the Management Plan
2011-2015 was analysed and reviewed using the
comments and findings from the first workshop. The
draft’s shortcomings and inconsistencies were also
identified. The reviews pointed out and addressed

the lack of focus on direct threats during the strategy
development phase, the lack of proper priority setting
for strategies and activities, and thorough evaluation
of threats by pre-defined indicators.
Based on the results of these discussions, the situation analysis from the March 2011 workshop was
revised to include factor evaluations in order to track
changes concerning their impacts.
Taking into account the more than 70 strategies from
the upcoming management plan, a second round of
strategy reduction and reformulation was necessary.

Based on this, the expected results related to each
strategy where formulated in a time sequence, the
so-called result chains or webs. They form the base to
identify and refine necessary activities in order to meet
with pre-defined conservation objectives and goals.
Out of the 15-20 participants that attended each
workshop the majority was made up of staff members
from the Defensores (including rangers, scientists and
the head of the management) as well as members of
the government park authority. One university scientist
also participated. Other stakeholders such as community leaders and members, big-scale farmers from the
park as well as other organisations, were not in the
workshops.
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Figure 6: Man-made degradation in the
surroundings of Sierra del Lacandón
National Park represented by forest
fires in order to base agricultural and
cattle ranching activities.
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Sierra del Lacandón National Park,
Maya Biosphere Reserve, Guatemala

Results
From the two workshops a conceptual model that
identified the stresses, threats and contributing
factors was elaborated. The original scope was redefined after the team realised that the Mexican territory
has a major relevance to the national park, as it facilitates illegal traffic and infrastructure pressures and
has connectivity potential.

All factors were evaluated according to the MARISCO
criteria. The existing strategies were reformulated and
evaluated by strategy categories and finally revised
again by the team. The team also produced two result
webs in order to prove their strategy assumptions for
the two key strategies Fire prevention and Territorial
order. Three more result chains were constructed in
the follow–up process with key team members.

Figure 7: Conceptual model of the Sierra del
Lacandón National Park.
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The results of the workshop led to new management insights and implications for the project such as:
Strategy (Activities) / objective development and
monitoring based on threat priorities

The necessity to link strategies directly to the threats
is an important methodological requirement. Through
several discussions it became clear that it was easy
to lose focus from the agreed objectives, especially if the project has several partners that have

Figure 8: Result – web with identified
risks (red boxes), which partially
represent factors from the conceptual model and might impact strategy
effectiveness.
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different norms and priorities. For instance, the objective
Increasing the income for communities has the ultimate goal to reduce deforestation in the park, therefore the strategies, activities and the monitoring have
to reflect this in their formulation e.g. Increasing the
income for communities in order to reduce deforestation. That was not always clear for the team.
Another example is the strategy Demarcation with firebreaks, which bears risks related to improved access
and even facilitation of fire expansion and will have to
be analysed in a more detailed way.

Sierra del Lacandón National Park,
Maya Biosphere Reserve, Guatemala

The preparation period and the workshop helped
reduce the number of strategies from 77 to less than
18 strategies. It was obvious that the team’s absence
of formal distinctions between strategies and activities
and the lack of consideration of threats while developing the strategies led to huge number of unclear
strategies in the previous process.
The result-webs provided a structure for setting the
activities in a frequency and time line order, which
helped the team to avoid priority setting of activities
while ignoring their timeline sequences. For example,
in the former management plan the activity B had a
higher priority than activity A, even though they were
time related and A had to be accomplished before B.
By using the results webs another benefit was to identify risks along the assumed outputs from a strategy. Being aware of possible scenarios is essential for
effective proactive planning.

The importance of the future factor analysis

In the analysis of future factors, population growth,
invasions, and climate change were seen as highly critical as they have the potential to impact the
demand for resource and less available fertile land,
which would lead to massive rapid deforestation and
change in biodiversity. The unclear development of
drug activities and social conflicts and their potential
risk impacts for the future were also discussed and led
to more awareness within the team.

Figure 9: Bracken as fire-resistant plant
species that triggers further degradation on burned agricultural fields.
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Figure 10: Feedback loops
resulted from the systemic
analysis.

System inter-linkages and synergy potentials of
strategies and activities

As part of the systemic situation analysis four reinforcing feedback-loops were identified (e.g. poor soils lead
to demand for land named as Land use change which
causes deforestation which leads to soil degradation
= the loop is closed and starts again). It was highly
helpful for the team to understand their dynamics and
exponential growth in particular and the necessity to
cut-off these loops with a qualified strategy.
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The inter-linkages between the strategies became
clear especially by identifying key activities with high
synergy potential such as Promotion of sustainable
agroforestry systems which is part of the following
strategies: Promotion for reforestation, Financing alternative sustainable economies, Prevention of forest
fires and Promotion for soil regeneration (Figure 11).

Sierra del Lacandón National Park,
Maya Biosphere Reserve, Guatemala

Risk management

Risk analysis has to be a transversal approach in the
management in order to see the overlaps and the
intersections of various factors. In the workshop, the
transversal strategy VI for Investigation, Knowledge,
Monitoring and Risk Management was developed.
For the planning team it was an extra step to
distinguish between affecting risks, which harm the
project but also identify generated risks by the park

management itself, which can imperil the project in
the long (re-bouncing risk). For example, creating
social conflicts through the project management itself
can bounce back and influence further cooperation
with communities in the park; in the worst case it
can hinder the signature of land tenure agreements. It
became clear for the team that a risk analysis should
not only be applied in the first stage of the project
cycle in the situation analysis, but also in the subsequent steps for each strategy and activities.

Figure 11: Synoptic view
of identified management
strategies.
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Outcomes and conclusions
MARISCO helped to identify aspects of risk management needs on various levels such as on socio-economical and biophysical level, but also on the institutional/
administrative level, which concerns the knowledge
management in the organisation itself. In the Sierra del
Lacandón National Park, the MARISCO methodology
was used to integrate an ecosystem-based adaptation
strategy into the management plan of the park.
Due to the fact that the methodology and workshops
have a very participatory and visually oriented design,
the team was able to understand the complexity of the
area and the interlinkages of the different systems,
as well as the risks and the potential synergies of the
various strategies. Because the approach involves various stakeholders including team members from different
sectors the workshops led to an increased understanding of team member’s work and different perspective of
the situation.
It became clear that a ‘culture of error tolerance’ has
to be communicated to all participants – from the
donors to the local stakeholders in order to provide an
atmosphere of fruitful learning. This led finally to an
increased awareness of errors, uncertainties and risks.
The two workshops, conducted within 1½ years, were
very helpful for the team because it allowed them to
review the entire conceptual model including targets,
threats and strategies as needed. The results from the
workshops will be used for the database that will be
fed into new smartphone application tested in this
pilot project.
To ensure a very effective implementation of the workshop results into a management plan, close methodological guidance over a long period of time by consultants is necessary. Workshops alone cannot guarantee
the implementation of the MARISCO approach.
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Nevertheless, the experience showed that apart from
a generous time frame that would allow reviews of
the plan, other conditions have to be in place for a
successful implementation of the method. The organization has to have the capacity not just to implement
the methodology but to provide logistical support. It is
necessary that the team has established documentation
procedures in tracking changes, monitoring failure or
success of strategies, accessible and transparent storage for scientific knowledge and map materials in order
to easily share and assess their knowledge.
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B.
MARISCO workshops and workshop
series as input for project and site
management
The following examples describe short
workshops typically delivered in the context
of consultancy missions. The results were to
provide advice to ongoing projects and
programs, often targeting selected
conservation sites.

III. Protected areas in Jiangxi
Province, China
Pierre L. Ibisch, Stefan Kreft, Christoph Nowicki, Yunsheng
Wang, Jingjing Jia, Xiaogang Li, Binhua Hu, Chengkai Liao,
Peirong Tang, Yongming Zhang

General setting
In China, an early version of MARISCO was delivered
as input for the ‘Sino-German Cooperation Platform
for the Conservation of Species Rich, High Carbon-Storing Ecosystems’. The main aim of the project
was to build capacity in Chinese institutions responsible for applying protection and management strategies
for the conservation of high carbon-storing ecosystems
and their biodiversity, thus creating a win-win solution
for both biodiversity protection and the reduction of
greenhouse gases emissions to the atmosphere (GIZ
2010). With funding from the International Climate
Initiative (ICI) the project started in 2009 and ran for
two years with the support of the GIZ on behalf of the
German Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety (BMU).
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Jiangxi Province
Jiangxi Province is located in the southeast of
China and covers 166,900 km 2. The region extends
over a wide altitudinal range with the highest
point recorded at 2,158 m.a.s.l.. To the east, south
and west of the province the landscape is dominated by mountains with much of the watershed
ending up in the Jiangxi catchment as rivers and
lakes, dominated by Poyang Lake. The five largest rivers discharge into Poyang Lake, the largest freshwater body in China. Poyang Lake is
located just to the south of Yangtze River, which
forms the northern provincial border (GIZ 2010).
Jiangxi falls within the humid subtropical monsoon climate region and has four seasons. The
average monthly temperature is 16.2-19.7 °C, and
the average rainfall is 1400-1900 mm/yr. The favourable environmental conditions support a diversity of ecosystems and habitats, which are broadly classified into mountains that make up 36 %
of the land cover; highlands about 42 %; flatlands
22 %; and wetland around 7 % (GIZ 2010). Evidence
suggests that during the last ice age the province
served as a glacial refuge for many species, including several endemics (Wang et al. 2009). In fact,
the region forms part of a more extensive mountain massive, the Nanling mountains, which belong to the seven most endemism-rich regions of
China (Tang et al. 2006).
Jiangxi has a subtropical climate with pronounced
differences between summer (average temperatures in July up to >30 °C) and winter (average
Text based on Ibisch et al. (2011)
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temperatures in January normally above 0 °C).
Annual precipitation is 1200 to 1900 mm and
is related mainly to the Asian summer monsoon. Climate change patterns have been
observed all over China and show similar trends
to many other parts of the world. The minimum
temperature has increased in the second half of the
20th century (Zhai et al. 1999) with warming especially noticeable in wintertime (Zhang et al. 2008).
The growing season in the temperate regions has
extended (Chen et al. 2005), and rainfall patterns have shown a trend towards extreme
precipitation events. Whilst the number of
above average rain days is decreasing, the
amount of precipitation per rain day is increasing (Zhai et al. 1999). Specifically, in the middle and lower Yangtze reaches, precipitation
extremes are becoming more concentrated in the
month of June with the highest frequency of extremes, and an increasing probability of flooding
(Su et al. 2009). Changes in weather patterns are
impacting on terrestrial ecosystems in China, in
particular, the areas of subtropical wet forest
(Yue et al. 2005). In southeastern China both temperature and precipitation have gone up in recent
decades. This change in weather pattern has resulted in the appearance since the 1970s of the
tropical moist forest. The centre of this ecosystem has shifted northeast from Hainan province
to Guangdong province (Yue et al. 2005).

MARISCO workshops and workshop series
as input for project and site management

The government agencies of Jiangxi Province selected
three protected areas, Jiu Lian Shan National Nature
Reserve, Nan Feng Mian Provincial Nature Reserve,
and Poyang Lake Nanji Wetland National Nature Reserve, to include in the MARISCO conservation planning workshop. These three sites were considered to
be most representative of the region’s landscape and
appropriate examples of protected area management.

Figure 12: Cultural landscape in Jiangxi
Province with terraced farming and
montane woodlands.
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Poyang Lake Nanji Wetland National Nature Reserve

Nan Feng Mian Communal Protected Area

It is located in the north of Jiangxi Province, close
to the capital Nanchang, between Ganjiang estuary
and Poyang Lake, and forming part of Poyang Lake.
The reserve’s kidney-like shape covers 33,300 ha and
embraces an estuary freshwater ecosystem, from
which the whole area is flooded for 3 to 6 months in
summer. In autumn and winter, after the floods
recede, the exposed lake bed landscape is diverse:
large mud floods and grass islands (Carex spp.) a mosaic of river branches, and seasonal lakes cover the
protected area. The reserve is home to numerous
fish species, dominated by populations of black carp
(Mylopharyngodon piceus) and grass carp (Ctenopharyngodon idella). Other important conservation
species include a variety of birds, in particular, migratory birds such as oriental white stork (Ciconia
boyciana) and siberian crane (Grus leucogeranus).
Both birds are highly threatened and depend on the
area as a globally important winter resting and feeding site (BirdLife International 2013). Apart from
its relevance for species conservation, the hydrological services of the region are also crucial for both
local villages and wider communities inhabiting
the lower stretches of the Yangtze River.
The conservation status of the nature reserve was
raised to the national protected area categories
in 2008. Half of the staff has yet to be recruited.
Current conservation status can still be seen as good,
but it is threatened by proposals to construct dams.
Other threats come from the rapid growth in the
local population and the demands this puts on natural
resources.

The reserve lies in the southwest of Jiangxi Province, Suichuan County, directly bordering Hunan Province. It was founded in 2002 and is managed by a
staff of about 10 experts from different departments
of the county forestry administration. The protected area is linear shaped and covers 4205 ha. Its
altitudinal limits extend from 600 to 2,120.4 m.a.s.l.
The dominant vegetation is subtropical foothill to
montane evergreen broadleaved forest. It is also the
source for the main rivers in the region.
The nature of the mountain landscape creates
conditions that result in several species with fragmented populations (Ziyuan Fir Abies ziyuanensis,
Fujian Cypress Fokienia hodginsii, clouded leopard
Neofelis nebulosa, cabot’s tragopan Tragopan caboti, chinese pangolin Manis pentadactyla and
tibetan macaque Macaca thibetana) (pers. comm.
by staff members). The reserve is an important staging-post in the flight-path for migrating birds travelling to the tropics.
About half of the forest within the reserve remains
undisturbed or only lightly impacted by human activities. The reserve is virtually uninhabited by people, and the population density in the larger area is
relatively low and still decreasing. To the east of the
reserve, human settlements and agricultural activities dominate, whilst the remaining surrounding
landscape is covered in forest. Important protected
areas close by are Jingangshan National Reserve
and Bamianshan National Reserve.

MARISCO workshops and workshop series
as input for project and site management

Jiu Lian Shan Mountain National Nature Reserve
It is located on the border between Guangdong and
Jiangxi Provinces, in the Nanling mountains. The
area, managed by 50 staff members, was designated as a natural forest protected area in 1975, and
then later was upgraded to a provincial protected
area in 1981, followed by a final “redesignation” to
a national protected area in 2003. It covers 13,412 ha
and extends 17.5 km long from south to north and
15 km wide from east to west; the highest peak is the
Huangniushi (1434 m).
The core zone is characterised by very well-conserved subtropical evergreen broadleaved forests typical for the Nanling mountains within the Jian Nan
ecoregion. The forest is richly structured and diverse
in species (144 spermatophyte families including 379
genera and 647 species, Jian et al. 2008): Conifers are
found in the emergent layer whilst the main closed
canopy is made up of a diverse mixture of broadleaved Fagaceae, Lauraceae, Magnoliaceae and others
species; and in the sub-canopy Rhododendron spp.
are especially prominent. The tree flora of the species–rich forest alone illustrates the special biogeographical situation of the area; these are mostly species that occur in southeastern China and adjacent
tropical countries. Several species are of conservation importance (e.g. Bretschneidera sinensis: globally
endangered and under Class I National Protection in
China; Kadoorie Farm and Botanic Garden 2003). The
ratio of the tropical and subtropical to temperate
spermatophyte genera has been recorded as 100:63.9
(Jian et al. 2008). In secondary forests as well as plantations Pinus massoniana is a common species. Basic inventories of vertebrates and some invertebrate
taxa exist. Large carnivores such as wolf and tiger

have gone extinct (Kadoorie Farm and Botanic Garden 2003); clouded leopards have been rarely sighted,
and by local people only. Cabot’s tragopan (Tragopan
caboti) and the white-eared night heron (Gorsachius
magnificus) represent the most special bird species
of the site and the area has been classified as Important Bird Area (BirdLife International 2009). Several
possibly endemic insect species have been recorded
in the protected area only (e.g., Xistra jiulianshanensis, Orthoptera).
The reserve is located relatively far away from rapidly growing development centres and there appears
to be little sign of human-induced changes to the
biodiversity. In recent times the local population in
villages and small towns has declined as individuals
have chosen to live in the more urbanised region of
Jiangxi province. New development activities such as
tourism and organic farming do not pose imminent
threats to biodiversity. The protected area is not large, but connectivity with neighbouring areas is good,
and in places, improving (thanks to afforestation and
restoration activities).
The staff members have perceived climate change in
the form of rising temperatures, changing seasonality (droughts) and extreme precipitation events becoming more frequent. In 2008, a cold front of a severity
unrecorded to date caused physical damage to trees
as a result of heavy snow and ice. This unprecedented snow disaster in January 2008 brought serious
human and economic losses in many parts of China.
It is thought that abnormal circulations at high latitudes were the cause of the extreme weather event
(Hui 2009).
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Workshops and work flow
In the lead-up to the workshop, a series of meetings
were held between various officials and scientists from
China and Germany to present the latest evidence for
climate change in China and to discuss current strategies employed to adapt to and mitigate problems of
rapid environmental change. During this process, both
conservation managers and science consultants were
invited to present their views on the perceived threats
imposed on protected areas by problems linked to
climate change.
The workshop participants were mainly representatives of the protected area staff, including directors,
scientists and students. Introductory lectures on
climate change, vulnerability and adaptation were
given and discussed in plenary before each group work
unit. At the end of each workshop day the plenary talk
also provided opportunities to summarise the findings
and encourage feedback from the participants.

Figure 13: Jiu Lian Shan Mountain
National Nature Reserve
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First working period
The first workshop (‘Vulnerability Assessment Workshop’) involved dividing the participants up into working groups and setting them the task of producing a
complex situation analysis for all three protected areas. All workshops were run with the aid of interpreters, with additional help provided by German-speaking Chinese GIZ collaborators. In the beginning, there
were some doubts expressed among a small number
of participants whether climate change had any significant relevance to protected area management.
This was in spite of the case of the Jiu Lian Shan
Reserve, where the experience of an extreme weather
event some years ago had produced excessive snow
and glaze. Each team concentrated on just one conservation target. At the end of the first workshop a
mid-term report was produced, detailing the method used and the outcomes of the situation analysis.
Furnished with this information, the participants
would be able to complete the process for all remaining conservation targets in a second workshop facilitated by GIZ staff.
Figure 14: Second workshop discussion in Nanchang, China.

Second working period
The second stage of the MARISCO project began with
preparatory documents for the third workshop. The
aim of this exercise was to work with the results of the
vulnerability analyses of the two foregoing workshops,
and to construct a climate-change inclusive, adaptive
conservation management strategy for each of the
three sites. As part of the exercise, the consultancy
unit set off with excursions to Jiu Lian Shan, Nan
Feng Mian Reserves and neighbouring areas, and the
Poyang Lake Nanji Wetland National Nature Reserve.

In the last case, a species focus was taken for strategic
reasons, namely, to raise the administrative status of
this reserve from communal to provincial level. The
plight and imminent threat from impacts of climate
change to the threatened population of the Ziyuan Fir
(Abies ziyuanensis; Earle 2007), which survives as
relict stands just below the highest peak in the reserve
is a good example of the specific concerns for certain
species. The situation for this particular species is all
the more urgent because of its absence from the IUCN
data base despite its listing as ‘critically endangered’
(Farjon et al. 2012).
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The main future threats highlighted by the team
representing Jiu Lian Shan reserve were increases
in fire risk; prevalence of pests and pathogens; and
decreasing water quality. Recommendations made for
conservation action included the monitoring of the
quality of the water, a change in silvicultural practices and the development of a fire risk management
system. In the course of the discussion, an overarching strategy emerged that could have a great impact
on the reduction of various vulnerabilities: To propose
to neighbouring protected areas the development of a
regional cooperative and inter-provincial ‘mega-reserve’, which could help reduce the vulnerability of
the three reserves in their current isolated state. A
more integrated planning strategy between the three
reserves will contribute to the reduction of institutional
weakness that currently exists because of lack of publicity, international recognition and funding. The feasibility evaluation for the different strategies encouraged
further discussion amongst the teams about the possible problems that might arise with the development
of tourism.
In Nanji Reserve, most of the problems identified by
the team related to water, in particular a decrease in
lake water volume. Part of the problem is geographical, as only a minimal part of the water catchment is
inside the protected area. The team for this reserve
has proposed two possible solutions to the problem.
One idea is to extend the area of influence and/or cooperate more closely with the other protected area at
the lake. The second proposal is to adjust the existing
level of influence of the protected area to correspond
with changes in seasonal levels of the lake and the
availability of water for the local communities. The
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problem with this idea is the lack of public support
for the protected area amongst local communities and
weak regulatory powers over local land use practices.
The obvious solution lies in communicating this tension to authorities on different governmental levels,
and negotiating for more administrative power as well
as compensation payments for those local communities that depend heavily on the lake and its resources
(e.g. fish).
Concerning institutional matters, very different vulnerabilities emerged from the three sites. Jiu Lian Shan
is protected at national level and has had a relatively
large, well-integrated administration team in command
of operations for many years. On the other hand, Nanji
and Nan Feng Mian reserves are rather new and still
working on establishing functional administrations.

MARISCO workshops and workshop series
as input for project and site management

Outcomes and conclusions
General issues
The style of open participatory working and the on-going visualisation of workshop results was initially
unfamiliar to the participants although once familiarised, they appreciated its importance in achieving the
aims of the project. Similarly, the systemic analysis of
threats and contributing factors, which was considered
by most participants to be a valuable exercise. Unsurprisingly, continual participation and completion of the
whole exercise by individuals led to better results. In
all three cases, the workshops were run in close proximity to the work place of the participants and yet the
full attendance by all participants was sporadic. The
continued presence of staff from GIZ provided much

needed support in maintaining the smooth operations
of the workshop activities. It also helped proceedings
greatly to have additional resources made available by
GIZ to management staff during periods when external consultants were unavailable. The protected area
teams agreed that the systematic and systemic approach applied to the three protected areas provided
totally new insights into management needs, and also
facilitated a new type of strategy-building. The exercise presented management staff with opportunities
to design protected area management strategies that
were both more ‘conscious’ (elaborated transparently)
and ‘logical’ (addressing problems adequately) than
anything else that had existing previously.
The method worked well and led to the elaboration
of a series of sub-products that could be used in the
course of strategy formulation. The teams embraced
the principles of adaptive management and could see
the merits of a ‘working progress’ approach to decision-making that encouraged a reviewing process. For
instance, the process of revisiting targets in the Jiu
Lian Shan reserve showed that, whenever the vulnerability analyses had facilitated new insights about problems and priorities, it was regarded useful to further
adapt the target selection as a priority consideration
in the formulation of goals. Regardless of the underlying basis to MARISCO, which is to be confident about
working with partial knowledge the team continued
to struggle with the idea of making decisions in the
absence of firm evidence.

Figure 15: A workshop moment when the participants
analyze the developed model.
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Nan Feng Mian
Communal Protected Area
“Knowledge gaps cause mistakes in the work, sometimes you do not know how to start with solving a
problem. Normally, we do not decide before we do
not have sufficient information.”

Jiu Lian Shan Reserve
“Knowledge gaps often cause wrong assessments or blind ideas regarding changes, and
this is problematic for decision-making in
sustainable development. Normally we collect huge quantities of basic information and
carefully balance the views of the various
actors before we make decisions. But with
technical knowledge lacking, we have the
wrong information, and our decisions fail in
practice. We very much would like to fill some
knowledge gaps regarding climate change, but
also develop a profound understanding of risk
management and modelling for management
projections, as well as statistical analyses.”

Figure 16:
Scope revision procedure between the
participants and the
facilitator in order to
reflect about threats
on protected areas.
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Comprehensive evaluation, prioritisation and strategy formulation
It was a positive learning experience to witness participants identify and ultimately acknowledge the various
threats and impacts on biodiversity caused by problems of climate change alongside some of the more
obvious man-made threats. The MARISCO exercise
generated new insights into adaptive management
that extended beyond conventional reactive abatements of threats, and helped to move thinking towards
more proactive considerations of reducing vulnerability in protected areas. Included in this perception is the
realisation that management decisions may be part of
the root-causes of conservation problems.

The staff of the Jiu Lian Shan
Reserve stated that
“the work with GIZ caused relatively large
changes in our attitude towards climate
change. Before, our understanding of climate-change related vulnerability of the
protected area was rather restricted and we
took into account only climate-change-induced
impacts of extreme weather on the ecosystem,
but we forgot the importance of the humans
in increasing the vulnerability. We have to
improve the capacity of the ecosystem to cope
with the climate change, and this also implies
work, which goes beyond the boundaries of
the protected area. We strive for enlarging the
area, try to coordinate the protection efforts
with other protected areas in the vicinities
and we call the government to conserve the
ecosystems.

MARISCO workshops and workshop series
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For conservation sites it is required to develop
a sense of urgency. Preventive measures must
be implemented, not only to solve current
problems, but also be responsible for future
developments, actively carrying out the work
of risk projection and prevention, also related
to climate change”.
It became apparent that the strategies developed
during the Jiangxi exercises had the potential to make
a significant difference to conventional management
approaches applied elsewhere. The team responsible
for Jiu Lian Shan Reserve initially started the exercise
with the idea that the conservation situation actually
was improving because local people were moving to
urban centres. However, in the course of a more systemic and dynamic reflection new threats were identified that were related to the potential use of newly arising property rights. In the beginning, it was assumed
that (uncertain) climate change-induced threats could
not be confronted by protected area management.
Finally, a more risk management-oriented approach
built into the strategy gave greater insight into potential problems that otherwise may not have surfaced.
For instance, it was agreed the fire-management system should be improved. In the same vein, the reflections about climate change and potential range shifts
of species from more southern regions into the protected area made managers of the Jiu Lian Shan reserve
even more conscious of their responsibility to maintain
the very good conservation status of the ecosystems
even outside of the protected area. The integration of
climate change into protected area management triggered the willingness to think bigger – both spatially
and strategically.

Jiu Lian Shan Reserve
“It is easy to understand it, to implement it,
and it can be accepted by different participants. It effectively combines ideas allowing
a discussion, conclusion and finally a joint
consensus. The discussion and data analyses
stimulate a more exact and effective collection
of information concerning the protected area,
and it helps administration to make better
decisions. It is a good assessment method that
would also be useful for other sites around
the country. Sometimes we communicate
with other areas about the method, e.g. with
the Hunan Wuyunjie Reserve, and we have
achieved a good result. We hope to have further exchange and cooperation”.
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General setting

IV. Central Peruvian Amazon:
Communal, provincial and
regional biodiversity management within and outside
protected areas
Axel Schick, Christoph Nowicki & Pierre L. Ibisch

The key goal of the “Biodiversity and Climate Change
Project in the El Sira Community Reserve” of the
Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH 6 was to reduce the vulnerability
of the El Sira Communits Reserve and its buffer area
to problems relating to human induced climate change
and other negative impacts arising from human activities. The main aims of the project were mitigate
greenhouse gas emissions through the conservation
of forests as carbon sinks, and to facilitate the adaptation of ecosystems and communities to the effects
of climate change. Two staff members from Eberswalde University for Sustainable Development were contracted to analyse the vulnerability of the area together with practitioners employed by local organisations
participating in the project.
Following on from the work in the El Sira Community
Reserve a second project, “Biodiversity conservation
through co-management in the Peruvian Amazon”
(CoGAP), was organised to build on the achievements
of the El Sira project and to share experiences and
findings with other communal reserves7. The CoGAP
project aimed to promote the protection of biodiversity
through co-management and the sustainable use of
natural resources in selected conservation areas and
their buffer zones. The main findings of the El Sira
project was the need to up-date continuously and adapt
the initial formulated situation analysis to changes and
developments over time in order to achieve efficient
co-management. Furthermore, the legal requirements
needed to be revised, partners strengthened and
participation mechanisms improved.

The El Sira project was carried out by
GIZ as part of the International Climate
Initiative (ICI) of the Federal Ministry
for the Environment, Nature Conservation and Nuclear Safety of the Federal
Republic of Germany. Project duration:
2009-2012

6 

Text based on Ibisch et al. (2011)
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Central Peruvian Amazon
The region analysed during the three assessments
is characterized by a relatively flat landscape with
alluvial plains dissected by an isolated, undulating
mountain range. High mountains in the west are a
watershed to numerous rivers and streams feeding
in to the upper Amazon basin. The seasonally flooded
river basins along the Ucayali belong to the Iquitos
Várzea Ecoregion (Várzea means “flooded forests”).
Most of the area is covered by wet lowland rainforests of the Ucayali and Southwest Amazon moist
forest ecoregions. Premontane moist forests and
cloud forests of the Peruvian Yungas are found at higher elevations. The variations in soil conditions and
topography at both the local and regional level make
the forests biologically very rich. Rainfall ranges
from 1600-2500 mm annually, and elevations range
from 200-2500 m above sea level.
The El Sira Community Reserve is located in the
central Peruvian Amazon and covers the area between the Ucayali River on the eastern side and the
Pachitea River to the west. It is situated in the departments of Pasco, Huánuco and Ucayali and the
provinces of Oxapampa, Puerto Inca, Coronel Portillo
and Atalaya. It is the largest community reserve in
Peru with an area of 616,413 ha and a buffer area of
1,032,340 ha [Inrena, 2001].
The Community Reserve El Sira was established
in 22nd June 2001 by the Peruvian State in order
to conserve biological diversity for the benefit of
the indigenous ethnic groups living in the area
[Decreto Supremo N° 037-2001-AG. 22 June 2001].
Community
reserves
represent
a
special
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category within the Peruvian Protected Area System. In
contrast to other protected areas, the management
of community reserves is shared between the state,
in this case the National Service for State Protected
Nature Areas (SERNANP), and an administration partner, a so-called Ejecutor de Contrato de Administración (ECA) [Castro, Alfaro & Werbrouck, 2001]. In El
Sira this partner is ECOSIRA, a local organisation representing 69 of the indigenous communities in the
area around the reserve and a rural community. ECOSIRA is jointly responsible for managing the area and
has a contract for an unlimited term to manage the
reserve according to the special regime established
for community reserves.
El Sira is known for its spectacular scenery and distinctive geological formations. The protected area
covers the Cordillera El Sira, an isolated mountain
range that gradually rises from the left bank of the
Ucayali River, around 75 km south of the city of
Pucallpa. It is one of the eastern most of the Andean
ranges and has a peak 2,230 m.a.s.l.. With its rugged terrain and an extension over five altitudinal
belts (from 200 to 2,230 m.a.s.l.), the community reserve displays a wide variety of habitats including
tropical lowland rainforest, tropical humid jungle,
very humid tropical highland transitional jungle
to tropical humid jungle, very humid tropical transitional jungle to tropical highland rainforest, tropical highland rainforest and very humid tropical
highland jungle. Tropical pastures, locally known
as pajonales [Scott, 1979], and dwarf forests with
naturally bare rocky areas on the peaks are found
in the southern part of the massif. Due to its geographical isolation El Sira is home to a diverse and
unique flora and fauna. At least 300 bird species, 124
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mammals, 140 reptiles and 109 types of fish have
been identified so far, although the real numbers
are believed to be higher [Mee et al., 2002; Gonzalez,
1998]. The Community Reserve is botanically rich
and harbours many endemic species, including the
El Sira curassow (Pauxi unicornis koepckeae), tanager (Tangara phillipsi) and hummingbird (Phaethornis koepckeae) and at least three tree species and
four amphibian species unique to these mountains
[Weske & Terborgh, 1971; Graves & Weske, 1987; Aichinger, 1991; Duellman & Toft, 1979; Lotters & Hensl,
2000; Monteagudo & Huaman, 2010].
The local population of the buffer area is similarly
diverse, including native communities of ethnic groups
belonging to the Ashaninka, Asheninka, Shipibo-Conibo and Yanesha, as well as rural communities of
migrants from the Andes [Benavides, 2005].
As mentioned above, part of the El Sira Communal
Reserve and its buffer zone belong to Puerto Inca, the
easternmost province of the department of Huánuco. Puerto Inca has an extension of 9,913.94 km² and
roughly covers the Pachitea River watershed, which
has its origin in the mountains in the west. Around
32,000 inhabitants live within the administrative
district, which was founded in 19th November 1984.
The province is the epicentre of the structural changes that currently are transforming the Central Peruvian Amazon. The remoteness of the region and lack of
enforcement institutions or personnel has attracted
various illegal practices in the past including coca
cultivation, gold mining, poaching and illegal logging, much of which persists today. The construction
of roads in recent years has sparked interest within

the private sector to capitalise on the rich supply of
the province’s natural resources Timber and agricultural corporations have started to replace the local
cattle farmers that arrived from the Andes during
the settlement movement of the 1960s and 1970s. In
recent years, mining and oil concessions were leased
in great numbers covering now almost the entire
area [Finer et al., 2008; Finer & Orta-Martinez, 2010].
It is very likely that the pressure will increase in the
near future once the road project designed to connect
the city of Pucallpa with the Brazilian road network
is completed. [MTI 2012]. The new road will have
major consequences for the Regional Conservation Area
Imiría, which is located in the east of the El Sira
Community Reserve. Following the Ucayali River
upstream, the conservation site covers an area of
135,737.52 ha on the left river bank, including two
black water lakes that represent unique ecosystems
within the region. The protected area is located within the watersheds of the rivers Tamaya and Inamapuya and belongs to the district of Masisea in the
Coronel Portillo province, which belongs to the department Ucayali.

The CoGAP project was carried out by
GIZ as part of the International Climate
Initiative (ICI) of the Federal Ministry
for the Environment, Nature Conservation and Nuclear Safety of the Federal
Republic of Germany. Project duration:
2013-2017

7 

The Regional Conservation Area Imiría was founded
in 15th June 2010 and is managed and financed by
the Regional Government of Ucayali. It is the first
protected area of its kind in the region and receives
technical support from SERNANP. It allows the direct
use of natural resources according to management
plans, approved, supervised and controlled by the
corresponding authority. The construction of roads
and other infrastructures is also permitted, in accordance to local law.
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The main features of the protected area are the two
black water lakes Imiría and Chauya. Lake Imiría
has an area of 34.74 km² and is connected with the
Tamaya River. Lake Chauya is not connected with
any river and is only accessible by crossing Lake
Imiría. It covers an area of 44.33 km². Both water bodies belong to the Tamaya Watershed and are located
in notable depressions created by geological processes. Additionally, the protected area covers a series
of smaller lakes, namely the lakes Panuco, Shapaja,
Chica, Lagarto and Garza [Gobierno Regional de Ucayali, 2004], as well as some oxbow lakes along the Tamaya River [Envirolab Peru SAC, 2010].
Six Shipibo-Conibo communities and nine settlements of migrants from the Andean area are located
within the protected area. The economy of the local
population depends mainly on the fish they catch in
the lakes, but timber and non-timber forest products,
such as bijao leaves (Calathea lutea), are also sold.
Among the fauna, pink and grey river dolphins (Inia
geoffrensis; Sotalia fluviatilis), manatees (Trichechus
inunguis), yellow-spotted and arraus river turtles
(Podocnemis expansa, Podocnemis unifilis) and
Paiche (Arapaima gigas) are of special interest
in terms of local conservation. For instance, the
Amazon manatee is a vulnerable species with decreasing population trend (Marmontel 2008).

Figure 17: Scope of the Central Peruvian Amazon
with ‘El Sira’ communal reserve in the center.
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Workshops and work flow
The assessment of the region started in 2011, when
the vulnerability of the El Sira Community Reserve
and the surrounding area were analysed during
three workshops held between April and September in the cities of Pucallpa and Atalaya (Ibisch &
Nowicki 2011/2012). Around 45 participants, including
representatives from indigenous communities, ECOSIRA,
local governments, the regional government of Ucayali, SERNANP, local universities, NGOs and the GIZ
conducted a systemic vulnerability analysis. The president of ECOSIRA and the SERNANP official responsible for the area took an active part in the workshops.

During a flight over the protected area the consultants
were able to identify at first hand the extent of the
protected area and also some of the more obvious
potential threats. Later on, these impressions were
shared with the participants during the workshops.

Figure 18: Aerial view of the northern El Sira area.
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In April 2011, a vulnerability assessment, the first
stage in the MARISCO method, was carried out at two
separate workshops held in Atalaya and Pucallpa. The
working groups developed a complex situation analysis as a critical part of the vulnerability assessment.
The participants worked through an iterative
process, contributing their knowledge of the status of the
reserve and its forests. The work involved the discussion of technical presentations, as well as analysis in
plenary sessions and working groups. The systemic
analysis was displayed on coloured cards representing
different classes and attributes.

conservation strategies and recognised threats and
risks, and the extent of vulnerability caused by the
deficit between threats and current action. The fact
that some of the strategies themselves might have been
vulnerable and did not always prove effective was also
discussed. These observations served as input for the
development of new complementary strategies, which
were evaluated in a semi- quantitative manner.

The outcomes of the two analyses were combined and
presented in an interim report.
The third workshop designed to cover the next set
of steps in the MARISCO cycle was carried out in
September with participants of both the Atalaya and
Pucallpa workshops. First, the participants validated
the results of the combined situation analysis, and
then evaluated the existing management plan in the
context of those findings, with the intended objective
to formulate effective and realistic strategies to target
existing and future threats to biodiversity.
During the workshops, the participants engaged in a
collective learning process to improve their knowledge
of climate change, vulnerability concepts and risk,
taking into account the current situation of the reserve
and potential future scenarios, including anticipated
climate and socioeconomic changes.
Significant strategic gaps were identified following a
detailed analysis of the relationships between current
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Figure 19: Workshop discussion in Pucallpa between
participants and facilitators.

The assessment of the region continued in 2013 when
the Imiría Regional Conservation Area and the Puerto Inca Province were analysed. Since the workshops
followed the same approach as the assessment of the
El Sira Communal Reserve, the process will not be
described in as much detail.
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While the management plan for the conservation site
was being prepared, a vulnerability assessment of the
Imiría Regional Conservation Area was conducted in
order to ensure the plan was risk-robust and practice-orientated.
In August 2013, an Ecosystem Diagnostics Analysis (EDA) was carried out in the Imiría Regional
Conservation Area. Meetings were held with the local
management committee and a field survey, covering
most of Lake Imiría was carried out.

During the second workshop, which was held in
October 2013 in the city of Pucallpa, the participants
evaluated the existing strategies implemented by the
diverse stakeholders active within the region. Later
on, they developed new complementary strategies, a
process that was very productive since the activities
of the management team were still very limited at that
point. The results were returned to the participants in
form of a report, including detailed recommendations.

The first workshop was held in Pucallpa with the participation of the management team and the management committee of the Regional Conservation Area,
representatives of the regional government of Ucayali
and the district of Masisea, the Peruvian Ministry of
Environment, SERNANP, indigenous organisations,
the Alas Peruanas University, the NGO Naturaleza y
Cultura Internacional, USAID, UNDP, staff from the
CoGAP project, as well as a consultant of Ecoperu, the
company in charge of the development of the management plan. During the two days of the workshop, the
participants developed a detailed conceptual model,
reflecting the complex situation of the conservation
site. The results, including the model, were presented
to participants in the form of a report, prior to the
implementation of the second workshop.

Figure 20: Discussion of the interaction of existent and
complementary strategies over threats in the Pucallpa
workshop.
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Figure 21: Cleared forest area in Puerto Inca documented during the EDA field trip in 2013.
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The GIZ project supported the local conservation
efforts of the government of the Puerto Inca Province
with a systemic analysis of risk and vulnerability.
In October 2013, an EDA was carried out in Puerto Inca Figure 21. The fast change and presence
of several potential threats to ecosystems and local
conservation efforts were documented and confirmed
in workshop discussions. The local government,
representatives of several regional government
agencies, including the regional environmental
committee, indigenous organisations, and representatives of the private sector participated in the workshop.
The resulting conceptual model was very detailed,
especially in terms of the political and legal aspects.
This could be attributed to the participation of many
representatives of local and regional governments. A
report documenting the results of the workshop was
prepared and distributed to the participants.

Results
Overall, the conceptual models of the three assessments were very similar. The minor differences were
mainly variations in the depth of detail of the analysis,
caused by the fact that each group highlighted the
aspects that were of special local interest. Therefore,
the three local models were integrated to form one
large conceptual model, covering the whole region.

Generally, the ecosystems of the region were still in
good condition, probably because of the remoteness
of the conservation sites in the past. However, the
improvement of the road network in recent years, as
well as the growing international demand for natural resources has triggered interest from international
corporations in the region. The effects of the new
road have been dramatic and some of the related elements that were identified as future problems during
the first assessment in 2011 had already materialised by 2013, thus underlining the fast changes that
the region currently experiences. This became especially evident during the analysis of the Puerto Inca
Province. Within a few years, extensive areas of forest
had been cleared and were replaced by plantations,
mainly palm oil and timber. The increased production
volume is reflected in the growing number of palm
oil processing plants, sawmills and the availability of
agrochemicals. The local government gave the impression of being overwhelmed by the speed and extent of
these changes and it seemed unlikely, that they would
be able to stop these processes without the intervention of the national government. The ongoing degradation of ecosystems will lead to the loss of functionality
and reduction of ecosystem services, which are highly
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important for the local population. This is particularly
the case for ecosystem services related to the water
cycle, given that most people are dependent on agriculture and/or cattle farming.
In comparison to the other two assessment areas,
the state of the ecosystems of the Imiría Regional
Conservation Area was exceptionally low. The natural
resources of the lake system have been overexploited
for many years due to its proximity to Pucallpa, the
wealth of its natural resources and the lack of control.
This has resulted in a loss of ecosystem functionality.
This is especially critical for the local population, since
their livelihoods depend heavily on the ecosystems.
The enforcement of laws and the control of the use
of natural resources will therefore be major tasks for
the local management team. Tasks, which the local
management team was still unable to fulfil at the time
of the assessment due to institutional weaknesses,
included the lack of financing and personnel, limited
management capacity and limited knowledge of laws
and regulations.
Fortunately, there is the support of several NGOs
and governmental institutions. Yet their activities still
lacked coordination, which has led to a duplication of
activities as well as rising conflict between some of the
stakeholders. The need to diversify the activities of the
different supporting stakeholders was consequently
identified during the assessment.
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All vulnerability assessments independently identified
phenomena related to climate change that put stress
on biodiversity and, directly or indirectly, caused
suffering and damage in the communities that depend
on these resources. The following issues relating to
climate change were mentioned:

>M
 ore severe and frequent flooding,
> I ntensification of the frequency and duration
of droughts,

>

Drying up of lagoons and clay licks,

>

Reduction in the flow of rivers and streams,

>

Very variable water level patterns,

>

Very small fish populations in the dry season,

>

Landslides in montane forest areas,

>

Increase in trees uprooted by wind and

>

Changes in flowering and fruiting seasons.

The causes of change affecting biodiversity associated
with agriculture, logging, river pollution, etc. were also
analysed. There was discussion of how local population growth and immigration from other parts of the
country, facilitated by improved access to the region,
have increased demographic pressure on the area and
demands on agricultural production.

Central Peruvian Amazon: communal, provincial and regional biodiversity management
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The main causes mentioned were lack of control, poor
governance, the failure of the authorities to prioritise
conservation, and problems relating to culture, local
practices and capacities. There was also discussion of
external factors affecting the reserve, including coca
growing, boosted by growing international demand for
cocaine, international demand for land and crops and
rising international gold prices, all of which has led to
the increase of illegal mining activities in the buffer
zone and the El Sira Communal Reserve itself.
Climate change was identified by participants as a
factor exacerbating the current situation by causing
mountain dwellers to migrate thus leading to a decline
in crop productivity and the take-over by agro-business with inevitable consequences of rapid expansion
of the agricultural frontier. This was another good example of climate change generating not just direct impacts on ecosystems and humans, but also triggering
indirect impacts, both locally and regionally.
The need for sustainable economic activities for the
region in order to protect its biodiversity was pointed
out by the participants of all three assessments.
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Contributing Factors

Political/Governmental/Legal
Political disinterest in the
region

National Program for the
Conservation of Forests
(PNCB)

Lack of alliances between
the public and private sector

Insufficient capacitation of
indigenous leaders

Deficient environmental
education

Poor design and
implementation of
international development
aid projects

Lack of a development plan
for the buffer zones of
protected areas

Limited recognition of the
rights and interests of
indigenous communities

Lack of empowerment of
native communities

Weak governance of native
communities and
organizations

Loss of ancestral knowledge
and practices

Lack of control

Unfavorable contracts for
native communities with
logging companies

Lack of capacities and
negotiation techniques of
native communities

Leaders selling logging rights
directly to companies
without benefits for the
communities

Loss of indigenous culture

Insecurity

Authorities involved in ilegal
activities

Distrust in governmental
institutions and agencies

Native communities
involved in ilegal activities

Land-use planning in process
for the region

Lack of resources and
capacities of local and
regional governments and
agencies

Socio-economic

Socio-cultural
Lack of national and regional
land use planning

Lack of continuity of
functionaries of local and
regional governments

Implementation of p
without technical c

Natural Resource Use
Inadequate agricultural
practices

Growing pride and identity
of the population of the
Amazon

Basic needs unsatisfied
(Sanitation, health care,
education and
communication services)

Lack of innovation

Corruption

Adequate technological
packages still not identified

Low buying power of local
families/ Poverty

Higher costs/ investments of
alternatives to slash and
burn agriculture

Low prices

Lack of technification

Availability of modern tools
and practices

Introduction of exotic
species

Unorganized and divided
political organizations
Excessive bureaucracy of
management plan
acquisition

Lack of environmental
awareness

Discharge of oil and gasoline
into rivers by boats

Projects promoting organic
practices and products

Promotion of cash crops

Selection of species that can
be exploited in the short
term

Lack of incorporation of
women in productive
processes

Unawareness of waste
management practices and
techniques

Discharge of waste and
sewage into rivers

Promotion of (eco) tourism

Lack of sustainable
economic alternatives

Elevated costs of cattle
infrastructure

Paternalism

Family planning

Lack of markets for
alternative products

Bad management of cattle

New forestry law

Legal obligations to change
land use in order to receive
legal land rights
Deficient transfusion of laws

Impotence of local
governments to influence
the permission of mining
concessions

Mismanagement of financial
resources

Unawareness of
environmental and legal
regulations

Limited knowledge about
rights and duties

Missing demarcation of rural
settlements

Land right titles not
available for individual lands
in rural settlements and
native communities

Breach of laws

(Charismatic) churches
Fragmentation of properties
(Atomization)

Logging concessions
Interest of markets in
limited number of species

Limited financing for
conservation efforts

Superposition of land rights

Institutional

Transfusion of deficient and
distorted information about
protected areas

Ocupation of communal
lands by mirgrants

Social conflicts

Human wildlife conflicts

Mining concessions

Oil concessions

Spatial

Lack on financing of the
management teams/
proteced areas

Lack of demarcation of
protected areas

Incomplete and unpractical
management plans

Management teams and
committees (often) unable
to authorize management
plans for the use of natural
resources in protected areas

Limited understanding of
ecological processes

Implementation of
ineffective or misdirected
conservation actions

Limited management
capacities

Lack of coordination of the
management teams with
relevant stakeholders and
actors

Inaccessibility of the places
where illegal activities are
realized

Limited access to markets

Lack of financing of
management committees

Lack of motivation to
participate in management
committees

Topography of the
Communal Reserve El Sira
unfavorable for agricultural
activities and other land
uses

Limited access to higher
education

Creation of new protected
areas

Connection with Brazil

Sale of untitled lands

Improvement of existing
roads

Construction of new roads

Migration

Population growth

Globalization

Presence of international
investors and corporations

Economic groups with
interests in natural
resources

Incentives to plant coca

Higher demand of global
markets

Higher demand of local
markets

Increased demand for land

Deficient road system

Figure 22: Conceptual model for Central Peruvian Amazon as synthesis of three site models.
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High gold prices
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Threats

Stresses

Key Ecological Attributes

Conservation Objects
Biodiversity

Ecosystem Services

Human wellbeing

Repercussions of human wellbeing/suffering in contributing factors

Biophysical

projects
criteria

Insufficient capacitation of
farmers

Increase of CO2

Central Peruvian Amazon

Local climate changes

Global climate change

Increase of
temperature means
and maxima

Thermic stress
Biodiversity

Hydric stress

Ecosystem Services

Human wellbeing

Provisioning

Terrestrial

Strong insolation ?
Food

Food security

Fibers + materials

Shelter

Natural medicine

Health

Ornamental resources

Monetary income

Fresh water

Drinking water

Chaparral

Solar radiation
Reduced oxygen
levels in lakes
Heat waves

Flora

Rainfall
Reduced water flow
of rivers and streams

Cloud forest
Bijao

Droughts
Lack of awareness of good
practices

Slash and burn technique

Loose of control during
burning

Events of extreme
precipitation

Bad soil management

Low crop production

Increase in annual
rainfalls

Subsistence agriculture

Floods

Change of the
interannual climatic
conditions

Cash crops
Monocultures

Expansion of the agricultural
frontier

Forest plantations

Increased variability
of water cycle

Stable climatic
conditions

Edible plants

Montane forest
Lowering of the
water table

Maintenance of
nutrient flows

Anthropogenic changes in the environment

Aguaje/ Moriche palm
Increased blow down
of trees by strong
winds

Clean water

Displacement of
species

Fertile soils

Polluted soils

Connectivity

Polluted water

Extensive forests

Lowland forest

Increase in grazing grounds

Bad quality of cattle

Pollution

Agriculture in steep slopes

Erosion

Fruit trees

Ungurahui/ Patawa
Pijuayo/Peach palm
Big-leaf mahagony

Timber trees

Regulating

Spanish cedar
Climate regulation

Brazilian teak

Flooded forest

Favorable climatic
conditions
CO₂ regulation

Fauna

Tapir
Game species

Water regulation

Deer

Increased instability
of river banks

El Sira currasow

Healthy populations

Endemic species

Erosion regulation

El Sira tanager

Security

Sira poison dart frog
Eroded soils

Jaguar

Characteristic species
composition

Apex predators

Disease regulation

Spectacled bear
Harpy eagle

Degraded forests

Microorganisms in the
soil

Flood regulation

Fragmentation

Landslides

Cultural heritage

Rivers and streams

Reduced extension of
forests

Mobility

Cultural

Pollinators
Bad harvesting practices of
seeds

Pure air

Peccary

Cattle farming

Noise pollution

Piri Piri
Cat’s claw

Thunderstorms with
strong winds

Coca cultivation

Ayahuasca
Medicinal plants

Higher climatic
variability

Use of agrochemicals

Yarina

Cultural identity

Seed dispersers
Indiscriminate fishing and
hunting

Deforestation

Game species
Forest fires

Illegal activities
Destruction of river banks

Overharvesting of
timber species

Illegal mining

Discharge of mercury

Overgrazing

Lakes and oxbow lakes
Paiche
Native fish

Loss of species

Unsustainable use of natural resources
Invasion of protected areas

Reduced population
sizes

Knowledge systems

Fauna

Loss of ecosystems
and habitats

Oil spills

Pacu

Blackwater lakes
Imiria and Chauya

Turtles
Game species

Caimans

Changes in species
reproduction

Endangered species

Illegal logging

Chemical wastes of cocaine
production

Construction of illegal roads
by logging companies

Overfishing

Overhunting

Biotic changes
Illegal fishing

Poaching

Use of illegal fishing
techniques

Recreational + tourism
values

Recreation

Supporting

River dolphins
Giant otter

Primary production

Aquatic

Drug traffic

Inspiration

Water birds
Manatees

High pay-offs of illegal
activities

Sense of place

Barred sorubim

Increased
vulnerability towards
diseases and pests

Soil formation

Changes in trophic
interactions
Water cycling
Lower primary
production

Invasive species

Increase of pest
species and diseases

Repercussions of human wellbeing/suffering in contributing factors
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Sustainable
development

Outcomes and conclusions
The El Sira MARISCO workshop served as a useful
pilot exercise for the various practitioners involved
in conservation management planning. Overall, the
people and institutions involved were satisfied with
the work and the results. The participants appreciated
the method since it facilitated the active participation
of local stakeholders and those with knowledge of the
area, and also guided the discussion and analysis step
by step through very complicated and complex issues.
Furthermore, the process helped to raise the awareness amongst participants drawn from very different
backgrounds and with a range of divergent skills and
level of understanding about vulnerability, risk/threat
dynamics and contributing factors.
The participants acknowledged and affirmed that the
management goals for the area should be even more
closely focused on maintaining and strengthening the
functionality of the reserve and reducing vulnerability. Climate change and adaptation were recognised as
cross-cutting issues that can no longer be analysed or
addressed in a piecemeal manner.
Some of the existing strategies implemented in
accordance with the reserve’s master plan and classed
as top priority were identified as cross-cutting strategies. They included ‘developing/promoting participation/ gender equity’, ‘communication’, ‘environmental
education’ and ‘developing community capacities’.
The existing strategy for ‘raising awareness and mobilising public opinion about deforestation’ was a more
specific strategy that was also prioritised. In order to
reduce the area’s vulnerability to climate change and
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other risks and factors, complementary strategies were
designed to promote cultural activities and the recording of traditional knowledge for use in the future. It
was felt that local knowledge was valued and needed to provide support to enable communities to adapt
to climate change and prepare for extreme weather
events (including assistance to improve agricultural
production), as well as to promote fire control and
prevention and to support local governments in their
development planning, including the climate change
perspective.
Given the complexity of the threats and the high
inter-linkage between the contributing factors, some of
the challenges had to be addressed at national level.
The consultants informed the MINAM and SERNANP
during a briefing about the results of the workshops
and made the following recommendations: to support
processes at institutional level to link protected and
forest areas (networks, connectivity) in the region, to
formulate plans for land use in the proximity of roads;
to especially encourage local consultation before
the construction of works affecting protected nature
areas; and to promote coherent and concerted planning with the authorities; and to promote the creation
of an association with other community reserves in the
Peruvian Amazon.
During a workshop held in February 2012 in Pucallpa, the team of the GIZ project tried to incorporate
the results of the analysis in the Annual Action Plan
of the El Sira Communal Reserve. Unfortunately, this
was not possible since once established, the Annual
Action Plan can hardly be modified, due to institutional rules within the SERNANP. The incorporation of the

Central Peruvian Amazon: communal, provincial and regional biodiversity management
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findings and complementary strategies was postponed
to 2013, during which both Master Plan and Annual
Action Plan were supposed to be renewed.
It is, therefore, recommended to take the validity of
the Annual and Master Plans into account when planning the workshops and to ensure that a sufficiently
long time period for assistance and support during the
implementation of the results is guaranteed.
Nevertheless, the results of the analysis stimulated
the development of new activities of the GIZ project.
For example, the project developed an activity called
“Biodiversity Fare e” (Ferias de biodiversidad) to
contribute to the complementary strategy to promote
cultural activities and the recording of traditional
knowledge for future use, classified in the analysis as
top priority. This will promote traditional knowledge
among school children and to revaluate the use of
local biodiversity. These fares were held very
successfully with considerable interest shown by people
from the villages and local communities as well as by
participants from ECOSIRA and SERNANP.
In retrospect, the analysis of 2011 still included a huge
blindspot; factors relating to institutional weaknesses
were completely absent. This blindspot turned out to
be quite important and can only be explained by the
harmonious relationship between the park management and the administration partner at the moment
of the analysis. Personnel changes within ECOSIRA
and the park administration, and the lack of financial support from ECOSIRA, coupled with problems
of administrating to such a large territory had major
consequences on the functionality and quality of the

management of the community reserve. The revision
of the conceptual model provides an ideal opportunity to incorporate these factors and to address its
implications on the effectiveness of the conservation
strategies. Given the importance of the negative impacts of institutional weaknesses stressed during the
workshops it is strongly recommended to address this
particular issue during the analysis.
As mentioned above, the Imiría exercise was carried
out during the phase to develop the management
plan of the Regional Conservation Area. In order to
guarantee the implementation of the results in the
developing management plan, all relevant stakeholders
involved in this process were invited to the workshops
and all played an active role in the exercise. The local
management team, in particular, was very pleased
with the outcomes, since they were the result of a
participatory process. Unfortunately, only a very
limited part of the results was adopted in the official
management plan in the end. The main reasons for
this failure seem to be disinterest of the consultant
responsible for the elaboration of the management
plan and the resistance of the regional government to
introduce new ideas in the management design. Due
to institutional weaknesses, the local management
team was unable to insist on the incorporation of the
results on their own and would have needed stronger
support by the other stakeholders in order to achieve
their goal. This outcome underlines the importance of
ongoing support and guidance of local management
teams during the implementation of results. Therefore,
it is recommended to include at least an additional
year for the implementation during the planning of a
MARISCO exercise.
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Testimony of Mr Rudy Valdivia, head
of strategic planning, SERNANP (National Service of Natural Protected
Areas)
“We value the results of the exercise, particularly in view of the fact that they contribute
to developing the capacities of the actors
involved in the management of our protected nature areas, so that they can address the
challenges they face and future risks in a more
strategic way. In this context, it is important
for management strategies to incorporate the
principles of precaution and prevention, so
that we can be more proactive rather than
simply responding to acute crises.
Risk management in biodiversity conservation
contributes to the wellbeing of the people who
rely on ecosystem services.”
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Testimony of Mr Luis Saavedra, head
of the El Sira Community Reserve
“Those of us who are involved in the intense
work associated with the management of the
El Sira Community Reserve are aware of the
complexity of the situation it faces. This analysis exercise, carried out using the MARISCO
method, has facilitated a participatory process
to familiarise a diverse and heterogeneous
group of actors with the risks and factors that
contribute to threats affecting biodiversity.
I must admit that our demanding day-to-day
work to meet urgent needs leaves us with very
little time to reflect on the dynamics of the situation and broader, more comprehensive strategies. However, the results of the systematic
analysis confirm that while the reserve is still
relatively well conserved, the combination of
threats and risks identified is certainly a cause
for concern. We realise that we need to think
and act big and involve all those concerned
with its conservation.”

Central Peruvian Amazon: communal, provincial and regional biodiversity management
within and outside protected areas
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Case studies in Costa Rica:
Cahuita and Manuel Antonio National Parks,
where the oceans meet the forests

General setting

V. Case studies in Costa Rica:
Cahuita and Manuel Antonio
National Parks, where the
oceans meet the forests
Steffen Reichle, Peter R. Hobson & Pierre L. Ibisch

Costa Rica has a long history of protected area
management and almost a quarter of the country is designated under protected area status. Combined with the
tourist industry, protected areas form a vital part of the
nation’s economy. Protected areas management is administered through a sophisticated regional network of 11 national conservation areas under the jurisdiction of SINAC
(Sistema Nacional de Áreas de Conservación). Two of the
regional areas are the Amistad Caribbean Conservation
Area (of which Cahuita National Park is part of), and the
Central Pacific Conservation Area (including the Manuel
Antonio National Park as shown by (Figure 23).
As part of a programme carried out by the International
Climate Initiative, whose central objective is to increase
the adaptive capacity of the coastal and marine ecosystems in Costa Rica to the adverse impacts of climate
change, the two marine National Parks were assisted in
designing their management plans. In November 2011, a
MARISCO exercise was carried out with park staff from the
Manuel Antonio and Cahuita National Parks.
At the beginning of the process, a brief Ecosystem
Diagnostics Analysis of both project areas was undertaken to establish at first hand potential threats and
contributing factors to both reserves. This exercise was
followed by a four-day workshop involving stakeholders
made up of park staff from Manuel Antonio and Cahuita National Parks, regional protection agencies as well
as national and international consultants. The project
focused mainly on providing integral strategies and additional data for enriching the ongoing elaboration of
management plans for both protected areas.

Figure 23: Land and seascape of the Manuel Antonio National Park.
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Workshops and work flow
The results of the Ecosystem Diagnostics Analysis
provided an environmental baseline of understanding
that, later, proved to be an important source of information for the discussion with the protected area
teams.
Directly after the field visit in November 2011 a twoday workshop was carried out with the participation of
protected area staff, regional conservation agencies,
as well as national and international consultants. In
this first workshop, under the guidance of the consultant group a step-wise approach was used to produce a
full-scale vulnerability analysis for both sites.
The workshop involved the coaches team collating the
material and information produced in the ‘field’ and
constructing a graphical representation of the results.
Once the conservation objects were identified, each
team produced a list of ‘weighted’ threats and contributing factors using a simple scoring system. The
results of this analysis were fed back to the participants for review and comments. The second workshop
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carried out in March of the following year represented
the next set of steps in the MARISCO cycle, which was
to evaluate the results of the situation analysis against
the existing management prescriptions, and then formulate effective and realistic strategies for both parks.
What followed was the writing of new prioritised strategies made up of smart objectives designed to target
existing and future threats to biodiversity.
The workshop was deliberately structured to run as
two separate groups each representing one of the
parks. By running parallel sessions with frequent peer
review meetings it was possible to share good practice
and exchange ideas between the teams.

Case studies in Costa Rica:
Cahuita and Manuel Antonio National Parks,
where the oceans meet the forests

The project was part of the SINAC/BIOMARCC programme.
The project BIOMARCC of the Deutsche Gesellschaft für
Internationale Zusammenarbeit (GIZ) GmbH, in cooperation
with the National System of Conservation Areas (SINAC in
Spanish initials) in Costa Rica, is currently carried out under
the International Climate Initiative (ICI) of the German
Federal Ministry for the Environment, Nature Conservation
and Nuclear Safety. Central objective of the project is to
increase the adaptive capacity of the coastal and marine
ecosystems in Costa Rica to the adverse impacts of climate
change. One main aspect in order to achieve the objective
is to assist coastal and marine protected areas in the design
of management plans, which consider impacts of climate
change and integrate adaptation strategies (BIOMARCC-SINAC-GIZ, 2013). See also http://www.biomarcc.org for more
information.

8 

Figure 24: Workshop discussions about strategies for Cahuita National Park.
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Manuel Antonio National Park
Manuel Antonio National Park is located on
the Pacific coast of Costa Rica, in the Puntarenas Province, seven kilometres south-east of
the town of Quepos, more or less about 150 km
south of San Jose. It is part of the Pacific Central Conservation area and was created in
1972. Since it was first designated it has been
enlarged twice and in its current state it covers an area of 1,983 ha of terrestrial land and
55,210 ha of marine-scape. The altitude in the park
varies between sea level and 160 m.a.s.l. at the highest point. In some cases, the land rises dramatically out of the shore line. The biodiversity protected by the site includes 352 species of birds, 109
mammals and 346 listed species of flora. Typical
and common mammal species include white-faced
capuchin monkeys (Cebus capucinus), white-nosed
coatis (Nasua narica), crab eating raccoon (Procyon
lotor), as well as the now almost endemic greycrowned Central American squirrel monkey (Saimiri oerstedii citrinellus). This last species once had a
wider distribution in the central part of the Pacific
coast, but is now probably restricted to this region
due to local extinctions within Manuel Antonio National Park and a few other localities close by.
The park includes several plant species endemic
to Costa Rica, such as Pitcairnia halophila L. B.
Sm. (Bromeliaceae). Tree species are also included
in this category such as Licania operculipetala
Standl & L. O. Williams (Chrysobalanaceae), Lophanthera hammeli W. R. Anderson (Malpighiaceae), Pseudima costaricensis L. O. Williams & P. H.
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after Salazar et al. 2005

Allen (Sapindaceae). Of the orchid family the following species are endemic: Epidendrum congestum
Rolfe (Orchidaceae), Lockhartia pandurata Populin
(Orchidaceae), Notylia pittieri Schltr. (Orchidaceae)
and Oncidium stenobulbon Krzl. (Orchidaceae). A
tree species Buchenavia costaricensis (Combretaceae) and an orchid species Lockhartia pandurata
Populín were described from collections at Manuel
Antonio National Park.
The main portion of National Park is marine although there is little documentation of the biodiversity found within the
park
boundaries.
There
are
12
smaller
islands (“islotes”) no more than 50 m.a.s.l., which
provide breeding sites for coastal birds as well as
nursery grounds for several species of fish. The
two parks, Manuel Antonio and Quepos, are home
to the bottlenose dolphin (Tursiops truncatus), the
spinner dolphin (Stenella longirostris centroamericana) and the false killer whale (Pseudorca crassidens).
The main tourist attractions are the four beaches
Espadilla Sur, Manuel Antonio, Escondido, and
Playita.
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Cahuita National Park
The Cahuita National Park is located in the Caribbean La Amistad Conservation Area of Costa Rica,
part of the southern Caribbean coast in the Limón
Province, and connected to the town of Cahuita.
It covers 1,068 ha of terrestrial areas, 600 ha of coral reefs and 22,400 ha of marine areas. A variety
of important habitats and systems including coral
reef, sea grass, traditional turtle-nesting beaches,
coastal swamp and fringe forest are protected by
the park. The beaches and coral reefs attract a large number of tourists each year. Much of the coral
reef has been degraded by a combination of human-induced factors and warming of the near-shore coastal waters. Problems of coral bleaching and
die-back related to excessive siltation were already
known about at the beginning of the 1980s (Cortés
& Risk 1984).

The sea grass beds are dominated by two species,
Thalassia testudinum (Banks ex König 1805) and Syrin
godium filiforme (Kützing in Hohenacker 1852-1962)
(see Fonseca et al. 2007). In the past, the sea grass
system has provided important habitats for breeding fish and feeding sites for manatees (Trichecus
manatus). However, recent changes to this ecosystem have degraded the quality of these habitats
and resulted in the local extinction of the manatee
population along with several of the fish species.
Cahuita is an important site within the
region for Echinoderms of which 23 species have
been recorded in the park (Bolaños et al. 2005).
The park provides protection for remnant humid tropical forests and also for swamp forests of „Yolillo“
(Aracaceae) and Sangrillo (Fabaceae). Typical inhabitants of the forested areas are white faced capucin monkeys (Cebus capucinus), and crab eating
raccoons (Procyon lotor). The park is also home to
the nocturnal kinkajous (Potos flavus).

Figure 25: Intensive tourism within
Manuel Antonio National Park.
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Results
Both sub-groups began the exercise by examining the
ecological integrity of the site in the wider context of
land use change and management. There was broad
consensus amongst all participants from both parks
that current boundaries delineating protected areas
were too small to effectively meet the conservation
objectives and that they should be extended to include
watersheds, river basins and littoral as well as deeper
zones out at sea. It was also clear from discussions
amongst members of each group that most of the
risks and impacts to biodiversity within the reserves
came from outside the park boundaries. For example,
the sedimentation and contamination that threatens
marine life in both parks were the combined effects
of degraded river systems and intensive agricultural
production in the surrounding areas. In the case of
Manuel Antonio National Park, the team members
included in their strategy the need to manage the
activities of land owners and industry operating in the
wider landscape. For these reasons, both protected
areas decided to increase the boundaries of their planning area with the specific intention of incorporating
the headwaters of rivers as these were identified as
the main source of sedimentation in the marine areas.
While both parks already had a strategy for regulating visitor numbers and other human activities it was
clear from evidence of the Manuel Antonio National Park that effective policing of tourism remained a
challenge. An adjustment to existing strategies for
managing tourism was seen necessary in both parks.

Figure 26: Evidence of rapid coastal erosion taking place throughout Cahuita National Park.

Both groups adopted an ecosystem approach when
it came to selecting biodiversity objects, although
certain priority species were incorporated into the
list. Direct reference was made to one or two species
such as turtles. Staff at Manuel Antonio National Park
raised concerns about the serious lack of information
and knowledge of the marine biodiversity, which may
have accounted for a poor representation of this biodiversity group in the initial list of conservation objects.
The final results of the situation analyses, in both
cases, revealed several gaps in existing management
strategies. For instance, climate change was identified
as a major threat that would have a growing impact
on almost all conservation targets in years to come
and yet there was little reference to climate change
in the original management documents. The Cahuita
team identified the need for urgent fiscal aid to help
resolve the complex problem of human disturbance and
climate change impacts on beaches that were eroding and degrading existing turtle nesting grounds.
The Manuel Antonio team proposed a climate change
adaptation strategy that would have relevance to all
conservation activities including the current tourist
plan.
In rating existing and new strategies almost all proposals were awarded high values. The Cahuita team chose
to abandon the existing strategy for dealing with invasive species as this problem was considered to be a
lower priority to other concerns and because resources
to tackle the issue were limited. All other existing strategies were considered to be either viable or in need of
minor alterations to improve their success rate.
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Complexly interacting threats in the marine
and terrestrial environments in Manuel Antonio and Cahuita National Parks9
As part of the Ecosystem Diagnostics Analysis during
the brief visit to both Manuel Antonio and Cahuita
National Park the key environmental problems
observed were recorded and summarised as follows:

>D
 irect and indirect effects of natural resource management, specifically, rivers;

>D
 irect

and indirect effects of land use with a focus
on palm oil and banana plantations; and

> Interacting

effects of directly human-induced
threats and climate change (salt dilution effects of
river plus sea temperature increase; pesticide and
eutrophication plus temperature increase etc.).

> L ater during the vulnerability workshop these problems were confirmed.

Rivers and water quality
Both, Manuel Antonio and Cahuita, National Parks
are situated in close proximity to medium sized
rivers, and both parks receive substantial quantities of
river sediment as a result of ocean current movements
and long-shore drift. The cause of surplus sediment
‘outwash’ in both sites is a result of the impacts of
river engineering, in-stream gravel mining, and the
importation of excess flood plain run-off channelled
through the numerous dykes and creeks featured
throughout all the adjoining plantations. Physical
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modification that includes in-stream gravel extraction and the construction of flood banks can have a
number of long-term effects on the whole catchment
basin (Melton 2009). Gravel extraction for purposes
of building construction or flood defences increases
the transport of sediment, sediment suspension and
gravel siltation (Rundquist 1980, OWWRI 1995). The
alteration of the river channel and removal of natural armouring creates a large amount of fine sediment
that is then moved through the system more rapidly.
Increased velocity of water with higher sediment loads
accelerates the further break down of the river bed
with the loss of deep pools and the creation of more
braiding (e.g., Melton 2009). Water quality is also
affected as nutrients attach themselves to particles
and accumulate over time. Excessive nutrient loads
reduce water oxygen levels, promote algal growth and
decrease the clarity and quality of the water. Where
there are small village settlements along the river with
poor sanitation infrastructure the problem is greatly
exacerbated by the continual seepage of raw effluent
that may persist to the point at which it exits into the
marine environment. This was evident from observations made at both national park locations. Sedimentation in coastal marine habitats brought on by
natural extreme events or human disturbance can
have acute and chronic lasting effects on the biodiversity and function of ecosystems. In particular, the
activities of human development can greatly increase
sediment load and turbidity in coastal waters and this
can have adverse effects on the abundance and diversity of fish (Amesbury 1982). The coupling effects of
nutrient and sediment influx and increased turbidity
reduces coral cover and species composition, reduces
growth rates of many species, and causes death in
many others (Weiss and Goddard 1977).
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Levels of turbidity were noticeably high in both parks.
Notwithstanding the natural seasonal changes in the
clarity of in-shore waters, other indicators including
widespread siltation on rock surfaces in both the
literal and sub-literal zones and the marked absence
of macro-algae, mollusc, crustacea and cnidarians
species (all indicators of good water quality) reinforced
concerns about the large-scale problems of sedimentation.

Figure 27: Ditch cutting through an oil palm plantation, south-east of Manuel Antonio National Park.

Large-scale management of palm oil and banana plantations
Maximum yields in palm oil and banana production
are achieved by growing plantations in low lands and
on well-drained flood plains. In Costa Rica, the high
rainfall and prevalence of rivers and creeks necessitates the construction of elaborate ditch and dyke
systems to take off surplus water and prevent water
logging. In contrast, banana crops are grown in extensive plantations across flood plains of the rivers north
of Cahuita National Park, especially Río La Estrella. To avoid inundation during periods of flooding a
sophisticated drainage system has been constructed that extends throughout the croplands, remaining
flood plain and linking up with the main creeks and
rivers. Field observations confirmed the existence of
widespread drainage networks in all oil palm and
banana plantations on both sides of the country. In
the former case, large ditches, up to 1.5m in depth
and 4m in width, were spaced in parallel formation
at approximately 20m apart. These were fed by more
numerous smaller channels cut out in ‘herring-bone’
design throughout the plantations. The larger channels were regularly ‘slobbed’ out and the channel
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sediment dumped in piles along each cutting. In some
cases, the ditches were kept clear of vegetation by
the use of herbicide. The team observed large flood
banks abutting oil plantations that had recently been
repaired but not before the plantation had suffered
severe inundation. A number of the larger creeks
running through the banana plantations on the
Caribbean coast were managed using substantial
sluice gates. Whilst these structures provided a quick
response solution to problems of extreme flooding
they also introduced erratic flood-pulse patterns into
the system that could change the natural dynamics
of rivers by promoting the build-up of sediment in
‘back-up’ water and then rapidly releasing this into the
system between periods of flooding. Large discharging
of water into river and estuarine systems can result in
localised erosion along river banks and shore lines.
The palm oil trees are treated with a range of
pesticides to reduce infestation, including rodenticides
(flocoumafen and brodifacoum), insecticides (rhynchophorol), nematocides and fungicides (Vásquez et
al. 2006). Evidence in the field indicated that each
tree was spot-sprayed to remove vegetation from
around the base of the tree possibly as a measure of
reducing root competition from lianas, and to secure
the site from dangers of insect and snake bites. In
some cases vegetation undergrowth was kept down by
cattle grazing.

68

Coupling effects of ‘conventional’ threats and
climate change
Coastal and marine ecosystems are main areas of concern as evidence indicates a rapid warming of the seas
and a change in ocean chemistry (e.g. Anthony et al.
2008). The vulnerability of coral reefs off the Caribbean coastline has caused widespread concern amongst
scientists. Increases in atmospheric CO2 concentrations is changing the ocean chemistry, which is contributing to the alteration in the structure and functioning of the marine ecosystem. In particular, coral reefs
are highly sensitive to even slight increases in temperature and are showing evidence of bleaching, followed
by death. This is not the only cause of coral bleaching. Elevated levels of CO2 in the atmosphere are also
affecting the quantity of dissolved CO2 in the seas and
this is increasing acidification of sea water, leading to
coral bleaching and death. The combination of warmer waters, acidification and chemical pollution from
agricultural run-off is resulting in the transformation of
reefs into algal-dominated communities with a much
reduced biodiversity. Other changes include temperature-enhanced eutrophication that is promoting algal growth and an increase in water turbidity. This is
restricting light levels around coral reefs and bringing
about their demise. Warmer sea water is also interacting with the dilution effect from excess river water
brought about by ‘over-active’ drainage systems in the
plantations. The combined affects maintain the high

Case studies in Costa Rica:
Cahuita and Manuel Antonio National Parks,
where the oceans meet the forests

levels of suspended solids in the water that drifts on
inshore currents across the coral system, sea grass
beds and biogenic reefs before depositing out in these
ecosystems. It is unclear whether all these combined
factors are the primary cause of altered beach dynamics and coastal erosion witnessed along the Caribbean
coastline. However, it is safe to assume that the gross
degradation of large biological structures such as sea
grass beds, biogenic reefs and coral formations will
only speed up the chronic effects of climate change.
Climate change-induced alterations to local weather patterns towards more unpredictable strong rainfall events are adding to the existing problems of
river catchment dynamics. Future scenarios are likely
to include elevated levels in river sedimentation and
particulate suspension in coastal waters.
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Figure 28: Large sluice gate used to regulate flood water on one of the main creeks
that receives run-off from the extensive
ditch network in a large banana plantation not far from Cahuita National Park.
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Outcomes and Conclusions
The in-depth analysis was a novelty for most of the
participants, even for those staff with previous
experience in planning workshops. Some participants
felt that the method was too complicated and time
consuming although both teams agreed that the
systematic approach provided an effective and
realistic analysis of the situation. In particular, time
commitment was recognised as a real issue and
constraint by the teams of scientific and technical
consultants employed to provide the necessary
expertise and to produce the management plans.
Often, they would “dive out” of the process to attend
to other duties and work, thus disrupting their own
understanding of the process. Furthermore, the strategies that emerged from carrying out this process were
regarded as a true reflection of the problems faced by
both parks.
It is worthwhile stressing that the findings emerging
from the MARISCO workshop provided the science
consultants with important information needed to
produce the new management plans for both areas.
The conceptualisation and situation analysis highlighted previously underestimated problems connected
to climate change and also encouraged participants
to analyse both protected areas within a much larger
landscape setting.

Figure 29: Discussion about the components of the conceptual model
during the workshop.
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Both areas have similar problems to do with the funding and staffing of the parks. In some cases, a pragmatic approach to resolving resource limitations is
being adopted by collaborating with external partners
such as universities or individual researchers. A similar approach will be needed for regional strategies that
focus on land-use planning and the integral management of watersheds. The regional conservation areas
in Costa Rica provide a useful starting-point to begin a
process of large spatial planning.
The participants understood very well the problems
of climate change and the synergies with more local
human-induced problems. The methodology helped
the participants to understand more clearly that most
of the solutions to the threats and stresses identified
in the park had to involve stakeholders and the wider
community living outside the park boundaries.

Case studies in Costa Rica:
Cahuita and Manuel Antonio National Parks,
where the oceans meet the forests

In a final evaluation of the effectiveness of the MARISCO
workshop participants from both protected area working
groups shared the opinion of one member who claimed:
“The methodology was clear and is an excellent way of
assessing threats, stresses and strategies. It is possible
to reach clear conclusions on how to solve existing problems, the results of these workshops need to be included
in the new management plan for our area”. An opinion
shared by most of the park staff was a common sense of
impotence concerning problems arising from outside the
park. In particular where large corporation farming was
involved. These landscape – related problems relate to
other views voiced about the need for assistance at higher levels to address any one of the problems relating to
regional scale threats. In the written feedback comment
of one participant, it was stated: “There is the need for
a workshop that is directed at
The advantages of running a large workshop made up
the level of conservation areas,
of staff from two separate national parks were clear: It
as many of our strategies need
provided opportunities for peer review to take place; the
to be focused at regional level”.

sharing of experiences and knowledge; as well as the
demonstration of good practice. Collective decisions on
common issues and problems could also be made.
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General setting

VI. Transboundary management
at a small scale: The municipal
protected areas of Siete Iglesias and Tinajillas-Río Gualaceño in Ecuador

Axel Schick, Nadia Manasfi, Christoph Nowicki, Miriam Factos
& Pierre L. Ibisch

GESOREN (‘Sustainable management of natural
resources’) was a programme between the Government of Ecuador and German development cooperation (GIZ). Between 2004 and 2013, the programme
had the objective to support poor rural population in
implementing strategies and methods that allowed
them to manage their natural resources sustainably
and to increase their income. In collaboration with
the Ministry of the Environment, GESOREN assisted
various local governments in the province of Morona
Santiago in southern Ecuador in the establishment of
two municipal protected areas10.
The two municipal protected areas are located in the
province of Morona Santiago, on the eastern slopes
of the Andes in the south of Ecuador. The region is
dominated by livestock farming and to a lower degree
by agriculture, which is mainly for subsistence. Smallscale mining activity can be found along the rivers
within the areas, though future regulation of this activity is planned. The population density is still very low.
According to national statistics most of the population
is considered to be poor (Instituto Nacional de Estadística y Censos, 2001).

In an effort to strengthen existing management plans of the municipal protected areas, it was decided to analyse
the areas‘ vulnerability and to consider
potential risks such as climate change
more explicitly in the management
plans. GESOREN joined forces with
the project ‚Support to the National
System of Protected Areas‘ (financed
by German Financial Cooperation KfW
and executed by GOPA) in order to
contract the Eberswalde University for
Sustainable Development who carried
out the analysis.

10 
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Área Ecológica de Conservación Municipal Siete
Iglesias (AECMSI)
The Área Ecológica de Conservación Municipal Siete Iglesias (AECMSI) was established in February
2009 as the first protected area of the country that
was not managed by the central government (GIZ
2011). It is located in the western part of the canton
San Juan Bosco in the parishes of San Juan Bosco
and Pan de Azúcar11.
The protected area has an area of 16,050 ha, covering the Cordillera Siete Iglesias and the Pan de
Azúcar mountain, both known for their high biodiversity, scenic beauty and provision of important ecosystem services for the region. Starting at
an elevation of 1,140 m, the protected area reaches
its highest point at 3,840 m, thus covering a wide

Figure 30: Livestock farming
in the planning area.
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range of altitudinal levels (Fundación Ecológica Arcoiris 2009). No roads cross the protected area, but
some minor tracks lead into the mountain forests
at the lower altitudinal levels. Most of the protected area is covered with primary forest, though
settlers have cleared some areas in the past and
converted them into pastures.
The Área Ecológica de Conservación Municipal
Tinajillas–Río Gualaceño (ACM-TRG) is located adjacent to the ACEMSI. Most of its 33,080 ha belong
to the province of Morona Santiago, with a minor part (> 1 %) belonging to the province of Azuay
(Fundación Ecológica Arcoiris 2008).
The Tinajillas-Río Gualaceño proteced area is divided by a 32 km long road that was built around 40
years ago to connect the towns of Limón Indanza

Transboundary management at a small scale:
The municipal protected areas of Siete Iglesias
and Tinajillas-Río Gualaceño in Ecuador

and Gualaceño. Small-scale farmers have settled
along the road and have built small roads and
tracks that lead to the interior of the protected
area. The altitudinal range is similar to that of
the neighbouring protected area, though starting
slightly higher at an elevation of 1,427 m and extending up to 3,880 m.
Both municipal protected areas are located in the
drainage basins of the Zamora and Santiago Rivers
and share the same climatic and geographic conditions. Due to their steep slopes, the areas face a
high probability of erosion. Around 10 % of the area
is considered geologically unstable and according
to the land-use plan it should only be used to protect the soil with natural vegetation.
The average annual precipitation is around
2,500 mm (Ministerio del Ambiente del Ecuador
2001). The mean temperature varies along the
broad altitudinal gradient, leading to a variety of
vegetation types, life zones and habitats. Basically
three different habitats can be distinguished along

the altitudinal gradient: Tropical mountain rainforests, cloud rainforests and páramo (highland moor
ecosystem) in ascending order (Sierra et al. 1999).
Over 106 bird species have been registered in the
municipal protected areas and their buffer zones,
belonging to 33 families, mainly Thraupidae (Tangaras), Tyranidae (Flycatchers) and Trochilidae
(Hummingbirds). The endangered Golden-plumed
Parakeet (Leptosittaca branickii) can also be found
in the protected areas, as well as the Masked Mountain Tanager (Buthraupis wetmorei) and the Solitary Eagle (Harpyhaliaetus solitarius), both considered vulnerable (CITES, 2007). The protected areas
are also home to other endangered species like
the Mountain Tapir (Tapirus pinchaque), the Spectacled Bear (Tremarctos ornatus) and the Puma or
Mountain Cat (Puma concolor).

Figure 31: Fragmentation of forest
ecosystem due to road construction
in Tinajillas-Río Gualaceño, which
accelerates the accessibility to the
interior of the protected area and
generates physical damage to vulnerable forest ecosystems.

The buffer zone overlaps at least partially with eight cantons, four belonging to
the Azuay province (Sigsig, El Pan, Chordeleg and Gualaceo) and four belonging
to Morona Santiago (Gualaquiza, Limon
Indanza, San Juan Bosco and Santiago
de Mendez).

11 
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Workshops and work flow
Prior to the first workshop in March 2013, the
consultants undertook a short Ecosystem Diagnostics Analysis (EDA) together with the managers of the
local protected areas and a GESOREN advisor. During
the workshop, impressions were shared and discussed
with the participants.
On 7-8th March 2013 in the town of San Juan Bosco,
around 30 participants from both municipal protected
areas, the Ministry for Environment and the German
Development Cooperation (GIZ, KfW/GOPA) conducted a vulnerability analysis, covering both protected
areas and their buffer zones. Applying the MARISCO
methodology, participants developed a complex situation analysis as a critical part of the vulnerability
assessment. The work involved the discussion of technical presentations in plenary sessions as well as a
participatory analysis of two protected areas in separate working groups. The results of the first workshop
were documented and presented in an intermediate
report.
The second workshop was held in the town of Limón
Indanza on 6-7th May 2013. In addition to the
participants of the first workshop, a representative
of the neighbouring canton of Gualaquiza joined the
group. At the time, Gualaquiza was in the process of
establishing its own municipal protected area and it
was thought that its representative could benefit from
the rich discussions that are part of the MARISCO
workshops. Between the first and the second workshop, the consultants had revised and complemented the situation analysis developed during the first
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workshop. As such, at the beginning of the second
workshop, participants validated the revised situation
analysis and proceeded to the evaluation of strategies
of the existing management plan. Strategic gaps were
identified and new strategies were formulated to target
existing and future threats to biodiversity. Due to a
limited amount of time available, the new strategies
were not evaluated.
After the second workshop, the results and major
outcomes were presented in the town halls of Limón
Indanza and San Juan Bosco, as well as during a
feedback session with members of the Ministry for
Environment, German Development Cooperation (GIZ,
KfW/GOPA), the municipality of Limón Indanza as
well as several NGOs in Quito. Later on, the results of
both workshops were presented in a final report (GIZ
2013).

Figure 32: Two breakout groups work on criticality rating of
factors and stresses during the San Juan Bosco workshop.
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Results
Early on the participants realised that the two protected areas are highly connected and threatened not only
by processes within, but also by those originating in
the surrounding area. As a result, it was agreed that
the analysis should consider the vulnerability not only
in the two protected areas, but also in the buffer area
and an even broader area of influence, thus covering the mountain range and its eastern slopes, all the
way down to the towns of San Juan Bosco and Limón
Indanza.
The effects of climate change on ecosystems, as well
as its consequences for agriculture and especially livestock farming were evaluated and considered to be of
great importance. The loss of social cohesion within
and among the communities was also of great concern.
At the beginning, the representatives of the two
municipal protected areas evaluated their existing
strategies separately (i.e. per area), but soon identified similarities and problems in common between the
adjacent protected areas. In order to address the
identified transboundary threats, the approach was
changed to pursue common strategies. A list of
complementary and reformulated strategies was prepared, but due to the limited amount of time these
strategies could not be evaluated. Nevertheless, these
identified strategies could serve as an important input
for a future update of the management plans.

Figure 33: Conceptual model of the
San Juan Bosco workshop

The workshops helped participants to improve
their knowledge about climate change and the concepts of vulnerability. The potential future risks of
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climatic and socioeconomic changes in the region were
discussed. Additionally, the workshops served as a
platform for the presentation and communication
of the practitioners of the two protected areas, the
mutual learning process and the discussion of a
possible trans-municipal management scheme. A group
dinner allowed participants to break the ice further,
to get to know each other and to establish a relationship
on a non-work related basis.
Though the main purpose of the workshops was to
strengthen the capacities of the local conservation
practitioners and to analyse the vulnerability of each
protected area, it also served as a starting point for
much more intensified cooperation and coordination
among the two municipal protected areas, grounded
on a shared understanding of the areas’ challenges.
The concepts of risk and vulnerability, as well as the
integrative approach to deal with complexity were new
to most of the participants, but they got accustomed
to them very quickly. The workshops fulfilled their goal
to broaden the knowledge of the local conservation
practitioners and demonstrated that satisfying results
can be obtained, even if the understanding of the participants of ecological and complex theory is limited.

Outcomes and conclusions
According to the analysis, the ecosystems of the
region are generally still in very good condition, though
climate change may have major impacts, not only
for the ecosystems but also for the local population.

78

The main economic activity of the region is livestock
farming, implementing a special technique where the
cattle is not allowed to freely range in the pastures,
but is tied to a short rope, allowing the animal to graze
only within the close vicinity (so-called ganaderia al
sogeo). Due to high humidity and precipitation, the
pastures provide enough water for the cattle to guarantee a sufficient hydration. With an increasing risk of
droughts and higher temperatures, this system is highly vulnerable. The communities living along the rivers
in the valley are also vulnerable to extreme events.
The deforestation of the mountain forests reduces
their capacity to retain water and increases the risk
of floods during extreme rainfall. Given the trends of
the development of the region, the need for the services provided by the ecosystems, especially regulating
services, will increase in the future, as will the pressure on them.
The good condition of the ecosystems and the strong
social cohesion of the communities might explain
why the participants had some difficulties to imagine
future changes within the region. Time still seems to
pass a little slower and the idea of globalisation has
not yet reached the minds of the local population,
even though it is already knocking at their doors. The
improvement of the road crossing the area, creating
substantial impacts on the local ecosystems, is an
indicator of the rapid change that is arriving in the
region. Hydro-electric plants are under construction
and it is very likely that the available access and
energy will be used to establish large-size mines in the
nearby future, thus contributing to significant changes
in the region12. These could also affect the protected
areas.

Transboundary management at a small scale:
The municipal protected areas of Siete Iglesias
and Tinajillas-Río Gualaceño in Ecuador

In face of such strong forces, the participants seemed
overwhelmed by the challenges ahead, but realised,
that the only way to protect their environment, and
consequently their way of life, is to unify their efforts.
It is important to note the complete absence of the
indigenous community during the workshops. The
native communities belonging to the Shuar were
driven to more remote areas during the eastward expansion of farmers coming from the Andean highlands. The relationship of the migrants and the indigenous communities in the past had been marked by
conflicts and can be described as poor and dominated by
suspicion. This is even more alarming since the native
communities could be a key ally in the fight against
big structural change and environmental impacts. The
conservation of the ecosystems and the corresponding ecosystem services could function as a catalyst for
dialogue and reconciliation.
However these processes require time and support.
As mentioned earlier, the workshops were designed
to develop management plans robust to risk and surprises and to enhance the capacities of local practitioners. Yet the workshops mark only the starting
point of a long way ahead to the adaptive management of the municipal protected areas, during which
the practitioners will need the support and guidance
of external help. The MARISCO method facilitated
valuable discussions and insights, but the workshops
cannot be expected to generate changes in the overall
management approaches. It is therefore recommendable to further work with the MARISCO methodology
and the first results to consolidate a more adaptive and
proactive management and guarantee the support necessary for implementation.

Compare e.g., Ecuador Estratégico
invierte USD 41 millones en Morona
Santiago

12 

(http://www.sectoresestrategicos.gob.
ec/gobierno-nacional-garantiza-abastecimiento-de-combustibles-ensucumbios/; accessed on March 17 2015);
Concesiones mineras en Zamora Chinchipe y Morona Santiago afectarían
fuentes de agua, según Informe de Contraloría General del Estado
(http://www.cedhu.org/index.php?option=com_content&view=article&id=263:
concesiones-mineras-en-zamora-chinchipe-y-morona-santiago-afectarianfuentes-de-agua-segun-informe-de-contraloria-general-del-estado&catid=1:noticiasprincipal&Itemid=10; accessed on
March 17 2015).
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VII. Case study Germany: Diverse MARISCO applications
in Brandenburg, north-eastern
Germany
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Cybulla & Pierre L. Ibisch

General setting
MARISCO was applied in two projects in the Federal State of Brandenburg, Germany, as part of the
research project Adaptation of administrative nature
conservation in Brandenburg13.
The first of these projects was to develop an adaptive
nature conservation plan14 for the District of Barnim
(Table 1). The Lower Nature Conservation Authority
(‘Untere Naturschutzbehörde’) requested the Centre
for Econics & Ecosystem Management to revise the
existing conservation plan, make the planning procedures more dynamic and encourage the participation
of other land use authorities in the region. The MARISCO process superseded previous adaptive management planning exercises using Open Standards for
the Practice of Conservation (in the following: Open
Standards)15. This project is probably the first time an
adaptive management approach has been introduced
into nature conservation planning at district level
in Germany. This is of particular interest in that the

project does not just address protected areas, but rather an entire district, i.e. a matrix where conservation
goals are not given priority over a multitude of other
land uses.
MARISCO was applied in an ongoing reintroduction
project of a charismatic bird species, the capercaillie (Tetrao urogallus) in the Lower Lusatia area16. The
working group of the project, consisting of members
from different forest-related sectors (forestry, hunting,
state authorities and non-governmental nature conservation organisations), requested the workshop to aid
strategic long-term project planning. Although the project deals primarily with the conservation of one particular species, its success is ultimately linked to the
existence of sizeable areas of habitat for this species.
The typical characteristics of this habitat include the
following features: well-structured, old-growth forests
in combination with functional peatlands. The project
is viewed as a landscape conservation project under
the umbrella of a particular species (that represents a
nested biodiversity conservation object; Table 1).
The aim of this project was to adapt
current planning and management
methods to non-linear and unpredictable climate changes and to introduce
adaptive management into current
practice. It was part of the consortium
Innovation Network of Climate Change
Adaptation Brandenburg Berlin (INKA
BB). INKA BB was designed to develop
cross-sectoral adaptation strategies to
the impacts of climate change. The
funding period was 2009 to 2014. The
CEEM collaborated with Jürgen Peters,
Professor for Landscape Planning,
Faculty of Landscape Management and
Nature Conservation at Eberswalde University for Sustainable Development.

13 

Text based on Ibisch et al. (2011)

A so-called “Landschaftsrahmenplan”

14 

Undertaken in the context of the “Junior
Researchers Group Regional Adaptation
Strategies to an Accelerating Climate
Change” and funded by the European
Social Fund (ESF; Aschenbrenner et al.
2012)

15 

The pilot project for the reintroduction
of the capercaillie in Lower Lusatia runs
from 2012 to 2014 and it is funded by the
European Agricultural Fund for Rural
Development of the EU and the Federal
State of Brandenburg.

16 
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Adaptive nature conservation plan for
the District of Barnim

Pilot project for the reintroduction of the
capercaillie in Lower Lusatia

2011-2013

February-March 2013

Main MARISCO
phases applied

Parts of I. and II.,
examples of III. 17

Most of I. and II.,
examples of III.

Planning team

Lower Nature Conservation Authority /
Government of the District of Barnim

Working group of the Friends of the Lower Lusatian
Heath Landscape Nature Park Association

(A large part of) the District of Barnim

Forest-peatland landscape mosaic in Lower Lusatia

89,050 ha18

Approx. 10,000 ha19

> Ecosystems

> One species nested within complex of ecosystems
> Human wellbeing objects

Period of
planning excercise

Planning and
management scope

Size

Types of conservation
objects

> Human wellbeing objects

The Open Standards, as a forerunner
to MARISCO, were applied to a varying
extent.

17 

Engelhart et al. (1997).

18 

L. Thielemann, pers. comm

19 

Figure 34: Close-to-nature forest
and aquatic ecosystems in Barnim
district, Brandenburg
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Case study Germany:
Diverse MARISCO applications in Brandenburg,
north-eastern Germany

Planning and management areas in Brandenburg,
Germany

Federal State of Brandenburg
Brandenburg is one of the 16 federal states of Germany. It is located in the east of the country, adjacent to Poland, and has a climate typical of the
Sub-Atlantic north-eastern lowlands. The landscape is characterised by extensive cover of forests
(47 %, compared to the German average of 31 %20
); large tracts of wetland habitat; and poor soils;
and a relatively low human population density.
Brandenburg is well known for the comparably
good conservation status of its biodiversity. This
is reflected by an outstanding complex of protected areas, which comprise 15 of the so-called
‘large protected areas’ (national parks, biosphere
reserves and nature parks). Future climate change
projections for this relatively dry part of the country are severe and likely to lead to increasing scarcity of water as average seasonal temperatures and
likely chances of drought increases.

Scope of the nature conservation plan of the
District of Barnim
The District of Barnim is located in the Federal State of Brandenburg, immediately north-east of Berlin, and shares a border with Poland. It has an area
of about 1,450 km². It has one of the highest levels
of forest cover in Germany (45 %). The landscape
is characterised by a high diversity of ecosystems
formed through glacial processes. The northern
part of the planning area of the nature conservation plan is dominated by broad-leaved mixed
forest and pine stands, stream valleys, lakes and

peatlands. In the south, numerous kettle ponds,
murky pools as well as mesotrophic lakes are typical. The south-eastern part is mainly characterised by agricultural land use. A major part of the
planning area belongs to the Barnim Nature Park.
Further areas are designated Natura 2000 sites.

Lower Lusatia
The Lower Lusatian region forms the northern
part of Lusatia, which is shared by the Federal
States of Brandenburg and Saxony. Lusatia is a
flat region situated to the north of the south-eastern German mountain ranges and lies within the
transition zone between Sub-Atlantic and Sub-Continental climates. It is characterised by the prevalence of agriculture on the richer soils of the
low-lying areas and by sizeable Scots pine (Pinus
sylvestris) and sessile oak (Quercus petraea) forests
concentrated in the uplands. Due to limited rainfall, poor soils and history of land use, the forest
structure is relatively open, permitting extensive
berry-rich undergrowth (e.g. bilberry Vaccinium
myrtillus). However, large areas in the eastern half
of the region have been heavily impacted by open
cast lignite mining. The Lower Lusatian Heath and
Lower Lusatian Ridge Nature Parks form the core of the
region’s protected area network.

Regionale Planungsgemeinschaft
Uckermark-Barnim (2013), BfN
(2008).
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Capercaillie conservation in Lower Lusatia
The capercaillie (Tetrao urogallus), is the largest
species of game-bird classified in the pheasant order
to be found in Europe. In Central Europe, it is most
often associated with well-developed old-growth
montane forests. However, historically, there was
a lowland population in Lusatia. This population
experienced an accelerated decline particularly during the last century, which has been attributed to a variety of factors, including plantation forestry, open cast lignite mining, military
training activities and excessive hunting of the
bird in the past21. In response to its extinction
in 1998 from the area an interdisciplinary working group formed, with the ultimate goal of
re-establishing a viable capercaillie population22.
In 2012, this working group started a 3-year-pilot
project with the aim to assess the feasibility of
a large and long-term attempt to reintroduce the
species by observing the behaviour of individuals
translocated from Sweden to the two regional nature parks23.
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Figure 35: Typical monoculture forest landscape
with Pinus sylvestris in Brandenburg

Case study Germany:
Diverse MARISCO applications in Brandenburg,
north-eastern Germany

A) Adaptive nature conservation
plan for the District of Barnim

particular, a number of stresses were incorporated in
order to complete the picture of the impacts of different threats on biodiversity objects.
Möckel et al. 1999, MLUR (2002).

21 

Procedures
Four workshops were carried out as part of the MARISCO application in the District of Barnim. The workshops were complemented by the documentation of
the results obtained from earlier strategic discussions
between the Lower Nature Conservation Authority
and CEEM, and various outreach activities addressing
governmental conservation authorities as well as the
scientific audience. Whereas the goal of the first workshop was to develop a consensual conceptual model,
the second workshop aimed to assess stresses, threats
and underlying factors with regards to their strategic
relevance.

Building on the results obtained during the Open
Standards workshop, the second and third workshops
were run as MARISCO events, working with experts,
in order to provide a more detailed assessment of the
strategic relevance of the elements in the existing
conceptual model. The Lower Nature Conservation
Authority were charged with the responsibility of
recruiting the assistance of experts with broad

Naturpark Niederlausitzer Heidelandschaft (2013b).

21 

Naturpark Niederlausitzer Heidelandschaft (2013a).

21 

Figure 36: Functional peatlands are
an important biodiversity conservation object in the district of Barnim

The first workshop, lasting a day, consisted of a
cross-sectoral expert and stakeholder event. CEEM
staff guided the participants from the region through
the methodological steps of the Open Standards.
Results were produced in breakout groups that
addressed four different biodiversity objects:
“forest ecosystems”, “freshwater ecosystems and
peatlands” and “the cultural landscape”. Each breakout group, guided by one coach, identified threats and
contributing factors corresponding to the biodiversity
objects. The partial models generated at the end of the
session were then presented in the plenary, discussed
and elaborated by the whole group24. After the workshop, CEEM assembled the model parts to produce
an overall conceptual model for the planning region
using Miradi, and added any missing elements. In
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knowledge of the forest ecosystem as well as more
specific understanding of the ecological requirements
of the capercaillie. At this stage of the exercise it was
also important to include practitioners who had a good
working knowledge of the landscape. A number of experts had already taken part in the first workshop. Initially, participants were divided into two teams each
working on stresses and threats/factors related to the
species and its habitat. However, after an assessment
of progress and concerns about the time taken for
each group to make any meaningful progress, it was
decided to have single experienced experts carry out
tentative assessments, which would then be corroborated by the Lower Nature Conservation Authority and,
in a follow-on workshop attended by all experts.
The last workshop again was designed as a crosssectoral expert and stakeholder event. All results obtained were presented to the participants. Participants
were then invited to validate the strategic relevance
of all elements (Ibisch & Hobson 2014: 125). Furthermore, workshop participants compiled existing

strategies and formulated new strategies, all of which
were mapped. Finally, some strategies were assessed.

Results
I. Preparation and initial conceptualisation
Initially, the Lower Nature Conservation of the
District of Barnim was assigned as the planning and
management team. Based on “lessons learnt” during the
second and third workshops, the agency chose to
reconsider this initial decision and extend the task
of nature conservation planning and management to
include the district government and all its relevant land
use agencies. This decision represents a major shift in
thinking and planning from the traditional compartmentalised sectoral approach to managing for nature
conservation to a more pluralistic, cross-sectoral strategy for nature conservation, integrating all land uses
into one ecosystem-based framework.
Management goal-related qualifiers were added to the
biodiversity conservation objects. Namely, the general

Figure 37: Close-to-nature, managed beech (Fagus
sylvatica) forest in the district of Barnim.
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description “forest ecosystems” was reformulated as
the more detailed description “resilient, adaptable,
well-structured (mixed) broadleaved forests”. In the
same vein, reformulation resulted in “(near-) natural
surface water, functional peatlands”, and “well-structured cultural landscape”.

II. Systemic vulnerability and risk analysis
The strategic relevance assessment produced very
rewarding results, in particular in terms of the
reasons given for individual ratings. The ongoing
discussion amongst participants yielded valuable
information about a range of threats and contributing factors, some of which proved to be contentious.
For example, the pros and cons of the intensification of forest use. In other cases the lack of knowledge was considered to be a major factor influencing
participant’s final rating for certain factors such as
current criticality of construction or upgrading of
roads and other traffic connections: second lowest to
highest score.

Figure 38: Second workshop creating a first
conceptual model for the Barnim district.
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The problems considered by the participants to be the
most important were stresses associated with peatlands - eutrophication, mineralisation, and sinking
groundwater tables.

Experts involved in the third workshop emphasised the
usefulness of maps and spatial data in assessing the
criticality of stresses and threats. In addition, it was
recommended to consult specialists when it comes to
specific issues such as tree diseases or forest ecosystem water balance.

Outcomes and conclusions
During the first workshop, the decision to split the
group up into smaller breakout groups proved to be
beneficial. The workshop participants were able to
work with a cleared focus on a particular biodiversity
object, and also had the opportunity to discuss in the
presence of experts, some of the more detail issues
and problems relating to their project area.
While some participants in the second and third workshops cast doubt on the volume of work necessary to
carry out complete assessments of all the elements of
the conceptual model (see above: Procedures), most
experts appreciated the interactive, consensual working style. The systematic approach that builds on a
plausible theoretical foundation was also applauded.
Regarding the rating method used in MARISCO, there
were mixed opinions about its value in the process.
Some felt the half-quantitative scoring system was
preferable to more exact quantification techniques,
suggesting it allowed a more flexible ‘mobilisation’
of experience-based knowledge, and, where desired,
an intuitive approach to management issues. Others
considered the method to be too qualitative and
system of inputting empirical data (evidence-based
information) was preferred.
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The criticality assessments gave additional insights
into dynamics and future development, and were
embraced by all participants. In conclusion and based
on the overall feeling of satisfaction with the progress
made with the workshops the Lower Nature Conservation Authority decided to support the methodological extension towards MARISCO. It can be concluded that projects using the Open Standards can adopt
MARISCO or some of its modules and enjoy added
values.

Case study Germany:
Diverse MARISCO applications in Brandenburg,
north-eastern Germany

B) Pilot project for the reintroduction of the capercaillie in
Lower Lusatia
Procedures
The workshop followed the standard MARISCO procedure. However, due to the limited amount of time
experts could afford to participate the workshop had
to be restricted to only two days. Both the site visit and the ecosystem diagnostics analysis had to be
dropped, with the hope that the planning team’s excellent knowledge of the project area would compensate
for this. Time constraints also necessitated a shortened version to the delivery of the process including:
a) Omission of the assessment of past criticality and
current criticality, b) Simplification of the assessment
of non-knowledge through omission of the two lower
(less problematic) ratings, c) The group was divided
into two teams to rate the stresses, threats and factors,
c) The assessment of strategies was only applied to
two strategies as examples.

Results

the east in Poland, was identified as a desirable goal,
this was considered of low feasibility, given the ongoing mining activities between the two sites. Therefore,
it was decided to bring the issue of metapopulation
conservation forward again after the conclusion of the
current pilot project. This would then require collaboration with partners in Poland and elsewhere.
The habitat requirements of capercaillie are detailed
and complex, and include the mosaic of mires and
well-structured pine-oak forests across the region.
A wide range of ecosystem services were associated with a successful reestablishment of the targeted
bird species. The ecosystem services identified ranged
from maximised provisioning and regulating services
to motivation and inspiration for conservation and sustainable use of natural resources with regional decision-makers as well as the wider public through identification with the project goals.

II. Systemic vulnerability and risk analysis
The different forest-related disciplines present in the
working group enabled a situation analysis of considerable depth and from a diversity of perspectives.
Clearly, the many years of experience of a team that
has been working together for the same clear goal contributed to the speed and ease of the workshop.

I. Preparation and initial conceptualization
The planning and management team was represented
by members of the capercaillie working group, which
is currently carrying out the pilot project. The team
proposed for the management area a wide circle of forest patches around the town of Finsterwalde, including
the two nature parks. Although a connection to another reintroduction project site, approximately 150 km to

In the course of the assessments of strategic relevance
of the elements, one team member identified two, potentially diverging issues. On the one hand, the high
profile status of the capercaillie has the potential to
rally important decision-makers behind the conservation project. This can count as a strength of the project. On the other hand, the focus on a single species,
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Figure 39: Female capercaillie
(Tetrao urogallus).

if its reintroduction should fail, may lead to the total
loss of their support. This strength may thus suddenly
invert to a distinct weakness of the project. Therefore,
it is essential to make sufficiently clear all efforts represent no-regret options, and a recognition of the high
benefits derived from conservation action irrespective
of the outcomes of the reintroduction programme.
It was unclear amongst the participants whether climate change should be considered at all. Input to this
discussion by the workshop moderators was accepted
as valid expert opinion, and climate change was accordingly integrated into the conceptual model.
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III. Comprehensive evaluation, prioritisation and
strategy formulation
Existing strategies were found to address the whole
range of elements, from the biodiversity conservation
objects through stresses to threats and underlying factors. While these strategies were associated with a
number of elements found to be highly relevant strategically, some strategic gaps were also identified. These
gaps were then filled by new strategies.
The exemplary assessment of two strategies suggested
the strength of a strategy may depend on the ecosystem concerned, in that strategies dealing with forests
were judged to perform markedly better than those
dealing with mires, the latter being associated with a
higher potential of conflicts and risks.

Case study Germany:
Diverse MARISCO applications in Brandenburg,
north-eastern Germany

Outcomes and conclusions
Overall, the planning team acknowledged the value
of adopting MARISCO to help structure their project
ideas. Team members mentioned knowledge management and the strategically structured process as
its main virtues, rather than the generation of genuinely new insights. The workshop was appreciated as
an opportunity to depart from the business-as-usual
quick exchange of piecemeal information, towards a
more thorough discussion of the situation. The distinction between stresses, threats and underlying factors
was found enlightening in this regard. The ’spirit’ of
adaptive management was clearly picked up by the
team as demonstrated by the team frequently returning to previous steps in order to change or supplement
details.
The two-day workshop was perceived as a fast-advancing, exciting process throughout, which constantly opened up new perspectives. Nevertheless, all participants were aware it had been a hurried exercise,
which had made some basically undesirable shortcuts
unavoidable. For example, the planning team declared
they would have preferred to do all ratings together.
According to them, shortage of time also conflicted
with the need to learn the MARISCO logic and vocabulary. Another sceptical observation referred to the
sometimes varying depth into which elements were
analysed.

The planning team expressed their wish to communicate the methodology and the obtained results into the
wider circle of the capercaillie working group. A more
systematic application of MARISCO in a follow-up project on capercaillie was suggested. The team recommends MARISCO to be used by planning consultancies in Brandenburg and beyond, which would favour
more structured management plans. The team sees
potential applications also for (vulnerable) systems
outside the field of biodiversity conservation.
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C.
Primarily teachingrelated MARISCO
applications
VIII. Student – sector MARISCO
workshop for Suffolk Coast
and Heaths Project landscape,
United Kingdom
Peter R. Hobson & Pierre L. Ibisch

General setting
In July 2012 a MARISCO workshop was delivered
over a period of three days at Writtle College, United
Kingdom25. Its primary aim was to build employability skills into the Masters programme in Conservation
Management under Global Change and at the same
time provide the management team for the Suffolk
Coast and Heaths (SCH) Area of Outstanding Natural
Beauty (AONB) (East Anglia) with a detailed situation
analysis for their landscape. Apart from the students
other participants included professional staff from the
Environment Agency, Natural England, National Trust,
Braintree Planning Council, DEFRA (Department for
Environment Food & Rural Affairs) as well as staff from
the selected conservation site.

In July 2012 a MARISCO workshop was delivered
over a period of three days at Writtle College, United
Kingdom. Its primary aim was to build employability skills into the Masters programme in Conservation
Management under Global Change and at the same
time provide the management team for the Suffolk
Coast and Heaths (SCH) Area of Outstanding Natural
Beauty (AONB) (East Anglia) with a detailed situation
analysis for their landscape. Apart from the students
other participants included professional staff from the
Environment Agency, Natural England, National Trust,
Braintree Planning Council, DEFRA (Department for
Environment Food & Rural Affairs) as well as staff from
the selected conservation site.

With support and funding from HEFCE
Teaching and Learning

25 
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The workshop followed the standard structure and
guidelines for MARISCO but without a site visit and
Ecosystem Diagnostics Analysis. That said, the choice
to combine student learning with a real case study and
the presence of professional staff was novel. The two
main objectives of the workshop were as follows:
> To produce a situation analysis for SCH that will
contribute towards the management planning for
the Suffolk coast and heaths landscape
> To induct and coach the MSc students in the use of
MARISCO as a conservation planning process

Figure 40: Suffolk coast:
Minsmere marshes and
heathlands with Sizewell
nuclear power station in
the background.
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The group was large enough to split up into two smaller teams, and to make sense of the second objective
it was decided that the students should be divided up
amongst the practitioners.
After a brief introduction by the director of the conservation site and the workshop leader to help set the
context and describe the process, each team was given a dedicated space and under the instruction of a facilitator was tasked with producing a situation analysis
for the study landscape. The characteristically iterative approach made it easy to insert necessary stagebreaks for the participants to review and evaluate their
progress before moving to the next phase of the task.

Primarily teaching-related MARISCO
applications

The Suffolk Coast & Heaths Area of Outstanding Natural Beauty (AONB)
Situated on the coast of East Anglia, the Suffolk
Coast & Heaths Area of Outstanding Natural Beauty
(AONB) encompasses 155 square miles of predominantly cultural landscape overlying a ‘fluid’ geology of sands and gravels with small lenses of clay
and peat. It is shaped as a narrow strip of coastal
land stretching over 80 km from Kessingland in the
north of the county to Shotley Peninsula in the
south, and occupies much of what is locally referred to as the ‘sandlings’ along the Suffolk Coast.
With its distinctive character the landscape was
designated in 1970 as an Area of Outstanding Natural Beauty (AONB) - a landscape status equal to a National Park. It is now one of 46 AONBs within England, Wales and Northern Ireland. A long history of
land use and change has created a complex mosaic
of wildlife-rich wetlands, ancient heaths, small
ancient semi-natural woodlands, enclosed mixed
farmland, windswept shingle beaches and historic towns and villages. A significant portion of the
area is protected under national and international

law because of the valued international conservation status of several habitats and species. It is
this mixture of habitats and their proximity to one
another that gives rise to the wildlife value of the
area. Rare birds such as the woodlark, nightjar, bittern, avocet, marsh harrier and Dartford warbler
have well established nesting grounds within the
region. Other species of national importance include the European adder, otter, water vole, natterjack toad, silver studded blue, and the ant-lion. A
partnership formed by 26 organisations including
RSPB, National Trust, Forestry Commission and Suffolk Wildlife Trust, under a project director work
together to manage the area as a living landscape.
However, 80% of the Sandlings heaths have been
lost since the 1930s, so what remains is a precious
and incredibly scarce resource. Human disturbance is a key challenge for the future as it has a huge
impact on the estuaries, thus exposing large numbers of wintering birds to continued disturbance
when feeding. causing localised flooding and soil
erosion, which is affecting the livelihoods of the
local communities.
Figure 41: “Pig Cities“ have a
significant impact on ecosystems.
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Review of the workshop process and
outcomes
The advantage of having a mixture of scientists and
practitioners from different disciplines and organisations was apparent from the speed of progress made
and the success of the workshop. The AONB is a
complex landscape with many conflicting interests of
land use and it was important to be able to capture
as many of the issues and problems as possible, not
just the obvious ones. The level of detail covered in
the discussions about various threats and socio-economic problems were indicative of the depth of understanding and knowledge shared between some of the
scientists and practitioners but also of the mixture with
academics from Writtle College. It also helped to have
practitioners present with appropriate qualifications in
ecology and environmental science.
It took a while for the conservation practitioners to suppress some of their more traditional training towards
thinking in terms of prescriptive-led outcomes and to
embrace the ‘step-wise’ approach used in MARISCO to
evaluate threats and vulnerability. For instance, there
was a tendency to ‘jump ahead’ with prescriptive-style
solutions and strategies before a full analysis of the situation was completed. As for the academic members of
both teams, they were more confident about identifying
and describing in detail the stresses and threats to the
biodiversity objects caused by human activities, but
less sure about the practical measures taken to mitigate these problems. There were also clear differences
between policy officers and managers in knowledge
and understanding of the kinds of threats and their
causes likely to be found in a complex and mixed
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use landscapes. Those staff working for regulating
and legislative agencies were much more aware and
appreciative of the complex problems and issues
affecting biodiversity, whilst scientists and managers demonstrated a rather more linear ‘cause-effect’
understanding of problems. This should come as no
surprise as staff working for government agencies such
as DEFRA and the Environment Agency are exposed
much more often to multi-factorial problems that often
require inter-disciplinary solutions.
Throughout the two day event teams were encouraged to work in mixed-skilled groups including both
postgraduate and undergraduate students studying
conservation ecology and management at the College.
Whilst the blended approach provided a robust body
of knowledge and understanding within each team it
also opened up opportunities for group members to
discuss problems and issues sometimes at the expense of
getting things done.

Student participation
Historically, in the field of conservation there are
limited opportunities open to students to develop
employability skills and sector-related competency
whilst completing their studies. Too often, highly qualified postgraduates fail to enter into the job market at
the appropriate level of employment because of the
perceived lack of essential applied skills and experience. A 2011 survey carried out by Lantra, the UK’s
Sector Skills Council for land-based and environmental industries, on the provision of employability skills
identified a short-fall in the ability of university-leavers

Primarily teaching-related MARISCO
applications

and prospective employees to carry out competently
a range of sector-related tasks. It included in the list
of desirable skills required by university leavers but
currently lacking in their portfolio project planning,
leadership, working in mixed-discipline teams, oral
communication, decision-making and negotiating.
The whole process of MARISCO is designed to be a
learning and communication platform for all participants. It encourages individuals to work together in
a collaborative way, to seek consensus in potentially conflicting issues through constructive dialogue,
and to communicate information in a structured and
integrative way that builds towards project planning.
In the case of the Suffolk AONB workshop the M.Sc.
students were able to experience at first hand the
employment of these kinds of skills by participating
alongside the experienced scientists and practitioners. From a pedagogic perspective it was a valuable

exercise, not just because of the applied and experiential learning gained by the students, but also for the
opportunity it gave staff to be able to assess the quality
and content of their postgraduate provision against the
knowledge and performance of professional members
of the sector. A rapid exercise of matching MARISCO
activities and outputs against UK Quality Assurance
criteria and benchmarks for postgraduate and graduate transferable skills indicates a range of appropriate
sector-related skills are covered when students are
encouraged to participate in the process. Consequently, the teaching and training in the use of MARISCO is delivered in two of the modules of the MSc
programme.

Figure 43: Interactive elaboration of conceptual
model by students and stakeholders.

Figure 42: Ancient Staverton woodland in the Suffolk Coast and
Heaths (SCH) Area of Outstanding Natural Beauty (AONB)
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Meeting expectations of the sector
A number of common themes emerged by the end of
the three days, in particular, the perception amongst
the professional staff of the level of complexity
manifest in the method. Most participants worried
about the ability to repeat the exercise in their own
environment without the support of an experienced
facilitator. Related to this issue was the amount of
time needed to effectively carry out MARISCO. A
frequent complaint amongst conservation employees
is the little time available to engage in important but
time-demanding strategic exercises when faced with
numerous other responsibilities. Put in this position,
most conservation managers look for a ‘fast-track’
approach and solution to conservation problems and
this encourages prescriptive-laden management strategies that rely too much on ‘cook-book’ solutions.
Concerns relating to severe time constraints and the
workload of professional staff, and the need to rationalise limited funding will continue to be an obstacle
to strategic and effective conservation planning. It is
unclear whether alternative, short-cut approaches
such as evidence-based management are likely to
provide appropriate outcomes. It is easy to see the
attraction to time-pressed managers of referring to a
compendium of scientifically-tested experiments for
answers to conservation problems.
Another characteristic practice of conservation staff
is to focus on the designated site or protected area
rather than take a landscape perspective. Again,
this reflects conventional practices of attempting to
resolve problems at site level in isolation from the
wider landscape. Compartmentalising landscapes, habitats and even environmental problems is deep-rooted
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in conventional practice that can obstruct more
proactive approaches to planning for conservation.
In the beginning, when the group discussed the
geographical scope of analysis, it became clear how
much pre-elaborated maps manipulate the spatial
vision of sites to be analysed and managed. The larger the surrounding landscape visualised on planning
maps, the more probable that planning teams are willing to think beyond existing conservation site boundaries.
In the final feedback on the value of the MARISCO
workshop all participants recognised the strengths
of the planning process but felt the approach was
time-consuming. Amongst the comments, one of the
clear advantages recognised was the level of detail of
the project site and environmental problems revealed
in the situation analysis.
Reflecting on the 3-days workshop and feedback
comments from the participants the team confirmed
that even with very knowledgeable staff MARISCO
could not be effectively delivered in anything less than
a full week. Ideally the process would be delivered in
two parts over a period of 4 – 6 days. The workshop
achieved less than half the outcomes in the space of
three days.
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General setting

IX. MARISCO at a lakescape:
Student course on Lake
Shkodër, Albania
Lena Strixner, Peter R. Hobson & Pierre L. Ibisch

In January 2013, a small team of facilitators from the
Centre of Econics and Ecosystem Management delivered a study course on MARISCO to a group of 25
students from the Agricultural University of Tirana in
Shkodër, Albania 26. The main aim of the week-long
project was to enable students to demonstrate applied
skills in the use of MARISCO as an appropriate method in adaptive conservation management planning.
Most of the participants were students from natural
or environmental sciences. The participants were split
into four working groups and each team was given the
same case study, which was Lake Shkodër.

The study course, titled “Adaptive
Conservation Site Management under
Global Change“ was funded by the
German Federal Foreign Agency through
the German Academic Exchange Service
(DAAD). We would like to thank Mark
Rupa for organising brilliant insights
into the case study region by meeting
local experts and visiting highly interesting places as well as for his powerful
logistical support before and during
the workshop. Many thanks also to the
workshop participants for their big
enthusiasm and very warm welcome to
their country. We would like to thank
the DAAD for funding this activity and
thus making possible a wonderful
exchange and a starting cooperation.
Many thanks we want to give also to the
Shkodër University for supporting us
with its facilities, especially with a great
room for the workshop. and executed by
GOPA) in order to contract the Eberswalde University for Sustainable Development who carried out the analysis.

26 

Figure 44: Parallel student working groups from Agricultural University of Tirana
elaborating conceptual models that later were compared during peer–review sessions.

Text based on Ibisch et al. (2011)
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Lake Shkodër
Lake Shkodër - also called Lake Scutari and Lake
Skadar is the largest lake in the Balkan Peninsula
with an area varying between 353 km² and 500 km²,
depending on the season. The lake is dissected by
the national borders between Albania and Montenegro. Within the borders of Montenegro the lake
is designated a National Park (IUCN-category II),
whilst in Albania it is under the protection status
of Managed Conservation Area (IUCN-category IV)
with a small core zone designated under strict protection. The lake is fed by several rivers that have
their headwaters in the surrounding mountains.
Approximately 25% of the water feeding the lake
is from the numerous ground springs in the Karst
bedrock under the lake and is of very high quality.
However, there are serious concerns about the level of pollution feeding into the main rivers from
the large towns and industrial hubs bordering the
lake and the mouth of the larger rivers, in particular the untreated waste water. Along the east
and northern side of the lake are a series of large
flood plains, which have been traditionally farmed
over the centuries. Complex networks of drainage
channels help regulate the unpredictable seasonal flood waters but in most years large tracts of
farmland succumb to winter flooding. During the
drier summer season the flood meadows are grazed by cattle as they have been for many centuries.
The decrease in fish stocks caused by over-fishing
and pollution has impacted on the fishing industry and forced fishermen to seek work elsewhere.
Few remaining small villages on the coast of the
lake and on the mouth of the river Buna, the main
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outlet from Lake Shkodër on the south side, still
depend on fishing for their livelihood. . Approximately 1 km from its source the River Buna is joined
by the much larger Drini River that has its origins
in the extensive mountainous area to the east of
the lake. The upper reaches of the Drini have been
dammed in several places to harness the water for
electricity.
However, the combination of damming and unusually high precipitation levels in the region require regular control measures to be taken involving
the release of storm water. The effect of this action
is to cause sporadic ‘flushing’ of the river system.
During these events substantial quantities of river
bed material is eroded and redeposited downstream, just before and after the confluence with the
Buna. The gradual build up in sediment at the confluence is changing the structure and dynamics
of both rivers, and causing significant backwash
into the lake. Adding to this problem is the excess
water run-off from the hills surrounding the lake
brought on by the overgrazing of vegetation that
has reduced much of the plant cover to patchy
stubble.
The complex interactions between natural processes and human activity are complicated by larger
forces of change linked to global warming. Apart
from problems of unpredictable flooding, drier
summers have encouraged more forest and scrub
fires. Sources: APAWA & CETI 2007; own observations and interviews with local stakeholders.

Primarily teaching-related MARISCO
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Figure 45: Transboundary lakescape: Lake Shkodër, border
region between Albania and Montenegro.

Figure 46: Strategic brainstorming over conceptual model.

Workshops and work flow
Following a brief ‘ice-breaker’ session and an introduction to the topic and programme the participants
were given three questions to discuss during the plenary, which were:
>W
 hich of the main natural attributes in your region
of Albania do you feel are most important and in
need of conservation action?
> What

is your personal interpretation and understanding of nature conservation?
>W
 ho in Albania is responsible for carrying out nature
conservation?

The workshop included an introduction to the terms/
concepts used in MARISCO, an overview of international and European nature conservation as well as information about the IUCN activities related to transboundary nature conservation in South-East-Europe.
The case study was introduced by presenting the detailed findings of an Ecosystem Diagnostics Analysis
(EDA), which included the results of a spatial assessment using both Google Earth images and cartographic
evidence supported by published information on environmental and ecological conditions. Specific targeted
sites identified in the spatial assessment were visited in
the field to add detail to the observations. A number of
local folk working in construction and in fishing were
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also interviewed to establish an on-ground perspective
of some of the problems encountered in the landscape.
On the following day, the MARISCO workshop was
launched with an introduction to the methodology followed by short introductions, group work sessions and
peer reviews for each of the steps 1-15 in the planning
process. As stated before, the main objective of the
exercise was to provide students with a good working
knowledge of MARISCO rather than produce final strategic solutions to the socio-environmental problems
identified during the exercise. The key elements of
the process included the identification of the primary drivers of change and the projected threats arising
from these problems in the future. Based on this analysis strategies were identified and results chains/webs
were developed. Towards the end of the week the formulation of goals, activities and objectives as well as
the rating of strategies were carried out by each of the
four groups.
Each stage of the planning process was covered by
an introduction lecture from the team leader as well
as appropriate interventions by coaches when it was
deemed necessary to explain some of the complicated
steps.

Results
The student groups identified a range of important biodiversity conservation objects including forests, rivers, lakes, lagoons as well as more specific features
such as red book and endemic species and medicinal
plants.
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In the geographical scoping exercise it was apparent
that most of the participants focused on the immediate
area defined by both the physical boundaries of the
lake or the area of the lake within the national border of Albania. One of the groups proposed a bigger
transboundary area, taking into account both the lake
and mountain systems. After a brief feedback session
amongst peers all four groups modified their geographical scope to include the surrounding landscape and
main adjacent functional ecosystems such as forests.
The tendency to take a site-specific perspective to environmental or ecological investigations in preference to a
broader landscape approach is not peculiar to students,
but is also common amongst conservation practitioners. It exposes the underlying scientific principles and
concepts used in academia and the sector to inform enquiry and decision-making. Conventional scientific reductionism favours site or object-specific investigation
and avoids a systems approach for fear of losing directly
observable patterns. It is widely understood amongst
scientists that levels of uncertainty and complexity increase as the scale of resolution gets larger and this can
lead to difficulties and errors in interpreting patterns. It
was apparent in this exercise that students were unaccustomed to working to much larger scales of resolution
other than the immediate target area or feature. Concepts of landscape ecology and large ecosystem-based
dynamics and patterns appear not to be addressed in
higher education environmental studies.
After the scoping exercise each of the four groups
were tasked with producing a detailed conceptual
model (sometimes referred to as a situation analysis).
Participants were encouraged where possible to order
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biodiversity objects into nested groups. One of the
groups used the term lakescape to describe the collective complex network of lake habitats, the river catchment, marshland, forested areas and agricultural land
within a loosely defined buffer zone of the Lake. They
also identified relevant ecosystem goods and services
like commercial fish species and timber.
During the process of identifying conservation objects
many of the participants put stronger emphasis on
those objects and attributes that had direct use value rather than intrinsic biodiversity interests. For instance, commercial fish stocks, forests and ‘wild sage
sites’ were prioritised over other biodiversity interests
such as high diversity of bird species and locally important plants. Working with the conservation objects
the students constructed a list of ecosystem services such as ‘protection from natural hazards’, ‘better
health conditions’, and ‘recreational pleasure’. It is
difficult to establish any single explanation for the
choices made other than to suggest that it reflects on
the immediate needs of the local communities from
the region and country, and the sense of urgency felt
in the young educated class to seek opportunities to
secure the socio-economic wellbeing of the community wherever possible. At the moment, large sections
of society in the region continue to rely heavily on the
direct benefits of ecosystems for their livelihood.
In a general scenario exercise large-scale drivers of
environmental threats and risks were categorised according to global, European and Albanian influences.
The purpose of asking the groups to consider the main
trends and drivers of change at a larger scale was to
make them aware of the nature of complex systems and
also to get them to appreciate the interdependency of

systems across scales. A good example from the four
groups was the issue of global population growth and
how this influenced more local patterns of population
movement to bigger cities as well as the increasingly
globalised supply and demand for food. Some of the
participants were demonstrating a clear understanding of the relationship between global trends and local
factors such as “free elections, corruption, civil movements, living standards, climate change, and changes
to the economic model”. Using the MARISCO ranking
system key factors were drawn up in order to develop
a list of strategic objectives that would reduce the potential risks from threats and help safeguard the conservation objects. The kinds of strategies developed
were to do with training protected area staff; improve
their level of expertise; to use the local and national education systems to promote the benefits derived
from a “green” and healthy environment; to encourage
transboundary cooperation for more environmental
friendly industry; to instigate the development of an
urban plan for the area and the construction of sewage
water sanitation.

Outcomes and conclusions
The main conclusion that can be drawn from carrying
out this exercise is that the structure and style of delivery used in MARISCO provides a valuable learning
platform for both students and practitioners wishing
to develop skills in adaptive conservation planning.
It is believed that the EDA component of the method
gives the participants a robust practical understanding
of the environment and landscape that improves their
capability of making informed judgments about the
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situation under review. In the feedback from the students the element of EDA that included local community interviews was considered to especially valuable
in helping to understand some of the more important
causes of environmental problems. The findings of the
MARISCO exercise were presented to nature conservation practitioners from the local protected area administration for review and comments.

Feedback about the problems encountered affecting
the learning experience were related to language problems and understanding of new technical terms and
concepts. As it is a complicated process there is a
need to keep the language simple and to structure the
delivery in a way that has broad appeal and avoids
technical or linguistic convolution.

Participants felt that the experiential style and method
of learning contributed significantly to their academic
and sector-related skills development. The majority of
the students believed the course contributed significantly to their knowledge of adaptive conservation site
management. The general view expressed in the feedback was that the course contributed significantly to
the development of employability skills.

“I like this course, the way how they present
and how they connect practice with theory.
Most important was the collaboration in group
team where share different opinion from different background.”
The best of the course “was to learn more
about adaptive management. We learn how
to work in group and the methodology was
excellent”
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X. Bachelor thesis applying an
early MARISCO approach for a
situation analysis of the Alto
Purus National Park, Peru
Teresa L. Reubel, Robert S. R. Williams, Danilo Jordan, Juvenal
Silva & Eddy Torres

An early version of the MARISCO approach was applied
in a Bachelor thesis in International Forest Ecosystem
Management at Eberswalde University for Sustainable Development to reorganise and refine the results
from four workshops held in Puerto Maldonado, Peru
during an internship with the Frankfurt Zoological Society’s Andes to Amazon Conservation Programme in
February and March 2011. The results of the study
aimed at providing orientation and facilitate the park
management for the formulation of the National Park’s
new management plan. The Alto Purus National Park
is by far the largest protected area in Peru, containing
a high level of biodiversity. It is, however, exposed to a
number of developing socio-economic pressures.
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Alto Purus National Park
The Alto Purus National Park is located in the Amazon rainforest area in south-eastern Peru. The Park
is the 11th of 13 National Parks in the country and
was created on November 20, 2004 by means of the
Supreme Decree Nº040-2004-AG. The park is situated in the province of Purus in the department
of Ucayali and the province of Tahuamanu in the
department of Madre de Dios. To the north and
east the park borders Brazil. The bordering areas
in Brazil are areas classified as indigenous lands
or state parks. Three buffer zones are designated;
one in the northeast bordering the town of Puerto
Esperanza, the other in the south-eastern part, and
the third covering the western border of the National Park. The buffer zones cover areas of Territorial
Reserves (established and managed by the Ministry of Culture to protected indigenous groups in
voluntary isolation) and forest concessions: in the
northeast, the park limits the Purus Communal Reserve, in the south-eastern corner of the park the
Madre de Dios Territioral Reserve (further on bordering forest concessions), and in the north-western corner the Muruanahua Territorial Reserve.
To the west, it borders forest concessions. Lastly,
the Park is connected to Manu National Park in
the South. Inside the National Park a Territorial
Reserve has been assigned to the Mashco-Piro indigenous people. Encompassing 2,510,694.41 ha, Alto
Purus National Park is the largest protected area
in the country.
The park has humid equatorial rainforest climate.
From October to May, the rainy season brings more
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than 80 per cent of the annual precipitation. The
annual average precipitation is 1800 mm. By tendency, the rainfall increases from the southeast to
the northeast (INRENA, 2005, p. 29). The rains cause
the water level in rivers to rise and flood the river banks and low-lying adjacent forest. There is a
short dry season from June to August.
The area is characterised by two major landscapes:
hills and floodplains. The former are mainly located in the western and south-western part of the
National Park, whereas the alluvial floodplains cover the remaining parts of the Park.
The Purus River, after which the National Park was
named, together with its tributary rivers Cujar
and Curiuja, represents the main river basin of the
area. Further, the headwaters of Chandless, Yaco,
Tahuamanu, Las Piedras, San Francisco and Lidia
rivers form the waterways of the southern and eastern area.
In accordance to INRENA (2005, pp. 32-35), the following forest types have been distinguished within
the Park: wet lowland forest, hydrophytic palm forest, wet terrace forest, and wet hillside forest. The
forest cover is heterogeneous and well developed,
with a canopy reaching up to 35m.
The park’s ecosystems offer important ecosystem services: The hydrographical network within
the park produces water resources that are of importance on national and international level. The
park constitutes part of the Vilcabamba Ambóro
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Biological Corridor stretching from Peru to Bolivia
(AVISA SZF PERU, 2011), enabling genetic exchange.
It produces fresh air, acts as CO2 storage, regulates the local climate and provides habitat for many
species and indigenous groups.
It is home to a variety of endangered and endemic
flora and fauna, such as the giant otter (Pteronura
brasiliensis), the yellow-spotted river turtle (Podocnemis unifilis), the arrau river turtle (Podocnemis expansa), the harpy eagle (Harpia harpyja),
which IUCN Red List categorised as “near Threatened” (IUCN Red List of Threatened Species, 2011),
as well as Mahogany (Swietenia macrophylla) and
Tropical Cedar (Cedrela odorata). The area’s wildlife is extremely diverse, abundant and well-preserved. The few studies conducted indicate that the
region is located in one of the most diverse areas
for bird and mammal species (Shoobridge, 2003,
p. 22).
The area is inhabited by groups of indigenous people, including several that have avoided contact
with the outside world and live in voluntary isolation. According to Michael and Beier (2003, p.149),
the two main known ethnic groups are the Mashco and the Curanjeños. It is assumed, according to
Shoobridge (2003, p.170), that there are three main
groups living in a nomadic fashion. The first group
of people is moving along the headwaters of the
rivers Yaco and Chandless as well as the Santa Cruz
creek. The second group moves along the headwaters of the rivers Cujar, Curuja and Las Piedras
and perhaps the Manu river to the south. A third
group moves along the headwaters of Curanja

towards Brazil (Shoobridge, 2003, p. 170).
The former Management Plan for the years 2005
through 2010 formulates that the park aims to conserve a representative sample of wet tropical forest and its transitional Life Zones, the area’s ecosystem services and valuable and endangered flora
and fauna. Moreover, the park aims to protect the
indigenous in voluntary isolation and/or in initial
or sporadic contact and guarantee their physical
and cultural integrity. Furthermore, the National
Park aims to promote the investigation of biodiversity, education, and tourism in determined areas.
(INRENA, 2005, p. 21) However, to date there has
been no tourism in the area.
Since 2010, the Park is managed by SERNANP. SERNANP is the institution responsible for protected
areas in Peru and under the roof of the ministry of
environment. Formerly, this area was managed by
INRENA (Instituto Nacional de Recursos Naturales).
Previous to the establishment of the National Park,
the area was protected as Alto Purus Reserved Zone
since 2000.
In order to facilitate the protection of the park,
Management Plans are formulated every five years. The first and latest Management Plan of the
Alto Purus National Park was for the time from
2005 to 2010.
The park management is amongst others supported by WWF as well as FZS, who support the work
of the park guards through training, equipment,
logistics and infrastructure.
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Workshop and Work flow
The group was composed of members from NGOs
working in the rainforest area of Madre de Dios and
not for the National Park, except for one person that
formerly worked there.
The goal of the cooperation with different NGOs and a
national reserve was on the one hand to involve different stakeholders (with same goals) and to profit from
their (local) knowledge, and on the other hand to introduce the use of the Open Standards for the Practice
of Conservation (OS) and the corresponding software
Miradi to develop capacity. By using the OS, basic
data like targets, direct threats and indirect threats for
the conceptual model was collected and processed in
Miradi.
After fieldwork, the conceptual model was broadened
through literature and internet research, as well as
knowledge exchange with Rob Williams, director of
FZS’s Peru, and Eddy Torres, specialist of Alto Purus
NP, as well as Danilo Jordan and Juvenal Silva from
FZS Peru Then, all gathered information was analysed
applying an early version of the MARISCO approach.
The extended and revised factors and direct threats
of the model were arranged in thematic groups under
management, bio-physical, socio-economic, political,
lack of knowledge, lack of conditions, climate change
and development. All factors and direct threats were
assessed using a set of criteria: Criticality, current and
future dynamics, systemic activity, manageability and
knowledge. The sum of the first three mentioned criteria amounted to the strategic relevance. Accordingly,
they were ranked hierarchically.
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Figure 47: Discussion between workshop participants.

In order to integrate the team, the park management
of APNP and other knowledgeable people in the ongoing process, the analysis was shared with them for
verification and/or alterations of the model and ranking. Only one reply was received. Incorporating this reply into the analysis, the thesis is based on the overall
results of the described process.
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Results
MARISCO proved as a very useful tool to structure a
high amount of information and therefore made it possible to generate an overview of a complex situation
and its interconnections. Especially valuable was the
look into the future development of the threats and the
consideration of risks for the park.

Conservation objects
In order to represent the area’s full array of biodiversity, two ecosystem types were selected; forest and
aquatic ecosystems. They subsume flora and fauna
that share the same threats.
Further, the conservation target high-value tree species was identified, lumping especially Mahogany
(Swietenia macrophylla) and Tropical Cedar (Cedrela
odorata). The two species are listed as vulnerable in
the IUCN Red List of Threatened Species.

Figure 48: Conceptual model analysis by using the Miradi software

The giant otter (Pteronura brasiliensis) represents another conservation target. The animal is very sensitive
to human presence; they are disturbed very easily,
which results in their retreat. Giant otters are bioindicators for health of tropical lowlands in southeastern
Peru. They are top predators that play an important
role in ecosystem dynamics. Moreover, the animal is
listed as endangered in the IUCN Red List of Threatened Species with a decreasing population trend. Altogether, the giant otter was selected as charismatic
flagship species for the region.
As human welfare object, isolation and health of indigenous people was identified. The UN Declaration
on the Rights of Indigenous Peoples (2007) supports
their rights of self-determination, autonomy, liberty,
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integrity, and health. The Peruvian State protects these
indigenous peoples and their territories under law
28736. They are vulnerable to diseases such as influenza and their survival depends on them being able
to move freely to access resources they need without
contact from the outside world. In accordance with
the National Park’s objectives, the protection of indigenous people in voluntary isolation has been targeted.

The impacts resulting from the described direct threats
are so small, that the vulnerability of the targets and
the park is quite low. The remoteness of the protected
area and its large size favours the current conservation
situation. Except for the decrease of high-value trees
and wildlife, the biodiversity of the Alto Purus National
Park seems to have only marginally decreased.

Future risks
Direct threats

At the time of publication this problem
this issue is considered resolved.

27 
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Logging activities have almost been eliminated since
the establishment of the park in 2004. The present
amount of logging is not a great threat to Mahogany
and Tropical Cedar, in monetary terms the most valuable tree species of that area. However, the preceding
logging of the trees has strongly decreased the species’
distribution in the region, making them vulnerable. Effective conservation measures in form of control posts
have decreased logging activities tremendously and
also the illegal hunting carried out by loggers. Unsustainable fishing outside the park is influencing migratory fish species, especially in the river Tahuamanu
in Madre de Dios. Yet, the National Park seems large
enough to sustain healthy fish populations. Livestock
farming permits the transmission of diseases to wildlife; nonetheless, the habitat for wildlife populations
should be large enough to cope with that. Land use
changes in form of settlements and associated roads
as well as agriculture have been made. Though, the
increasing pressure on the park has been resisted so
far and except of one settlement at the western border
and another one inside on the river Yaco, nearly no
influence can be seen on the park.

This suggests that the park faces no major challenges
other than that of having to intensify existing conservation measures. Nevertheless, the current situation
is not stable and fixed in time. Taking a look at the
evaluation of the direct threats and contributing factors, the future development indicates risks that provoke changes in the current protection status of the
National Park.
Looking at the complexity of the conceptual model,
it illustrates the interwoven, complex socio-economic
and political situation of the influencing area of the
park: given time, population growth through migration
and local population growth, as well as the enduring poverty and lack of alternative income possibilities, suggest that the pressure on the park will rise
tremendously. Once these developments arise and the
pressure increases, the currently difficult park management factors will become a crucial problem for a
continued conservation. Furthermore, the estimated
lack of internal knowledge can accelerate the negative
effects of these developments.
The evaluation of the socio-economic factors showed
that logging has a high dependency on the international demand and therefore timber prices. At the
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moment, logging inside the protected area is neither
widespread, nor profitable due to low timber prices
and the disappearance of the species in the proximity of the rivers. With rising prices, logging becomes
more lucrative and attractive again. Taking from the
conceptual model, the entangled relationship between
poverty, income necessity, and the expansion of settlements in the area increases the demographic pressure
and with it, it accelerates the pressure on the resource
of high-value trees. Moreover, the existing problem of
the ambiguous legality of the Tahuamanu control post
can easily be uncovered and could result in the failure of its protective function . Thus, logging activities,
even though almost extinguished for now, could pose
a much greater risk for the area in the near future.
Similarly, fishing could affect the National Park. Presently fishing activities are only affecting migratory fish
species. If fishermen find out that the control posts
cannot prevent their entrance, there is a very high
probability that they will enter the buffer zone and
further on the park driven by overfished areas downstream and the need for income. Due to the latter
problem, it can be assumed that fishermen will try to
enter the park regardless of their knowledge concerning the ambiguous legality of the control posts.
Likewise, the strong increasing future trend of population growth as well as that of the expansion of settlements and the agricultural frontier accelerate the
pressure of land use changes on the protected area.
Apart from the described risks, the possibility of a road
being constructed to establish a connection to the Interoceanica highway from Puerto Esperanza, which
would pass through the park and the territorial reserve

needs to be incorporated into the scenario: the construction of a road through the park would intensify
all described current threats. Considering the diverse
strong interest groups of religious organisations, loggers and possibly the government, in favour of the
road, this presents a great risk to the protected area.
Such a terrestrial connection through the park would
allow people to enter the area and settle, as can be
observed along parts of the Interoceanica in Brazil and
Peru. This results in deforestation for housing and agriculture, and opens the area for extractive activities
such as logging. Religious groups still intend to establish contact with isolated indigenous groups and
such a road would facilitate access. Lower prices for
Mahogany won’t play an important role anymore, because new areas that weren’t accessible before can
now be exploited. The road would also allow illegal
drug traffickers to open new access routes from Peru
into Brazil.
The risk of the road construction through the National
Park may also accelerate the risk of gold mining inside
the park; the rivers the planned road would cross are
no yet known to be gold-bearing but miners are always
seeking new areas. Especially, because gold mining
was seen as not profitable until now, due to missing
access possibilities and lower gold content in the sediments. With a rising population pressure and missing
income sources, mining for gold in an area that has
been opened up is a possible consequence. Gold mining leaves behind cratered moonscapes; the foregone
ecosystems are fully destroyed. Hence, the construction of this road would be hazardous to the park and
its conservation and human inhabitants as well as
those in neighbouring areas in Brazil (especially for
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indigenous peoples in voluntary isolation that use the
region as transit area from Peru to Brazil).
Climate change is likely to significantly affect the ecosystems and could lead to irreversible damage, especially if the park is already susceptible to damage due
to described developments. Rising temperatures and
altering precipitations by the 2050s are predicted for
the area. Annually altering precipitations as well as
decreases in precipitation during the dry season could
exaggerate the impacts of higher temperatures. These
changes could significantly affect the forest and aquatic ecosystems and with it the giant otter; the vulnerability of all targets are likely to increase.

Opportunities
Opportunities present a possibility to influence the
covered risks and the arising impacts. The evaluation of the opportunities suggests that some are more
promising than others, although none of them will be
able to stand alone against the threats connected with
them. Rather, the combined use of them can support
the mitigation of the threats and risks.
The impacts of climate change need to be taken into account. How this can be facilitated, worldwide researchers are finding out and publishing. Experts in this field
can give recommendations on how to adapt the management in proactively dealing with the impacts.

Vulnerabilities
Mahogany and Tropical Cedar could significantly be
affected by the described risks. Their naturally low distribution and the selective extraction activities make
them highly vulnerable.
The forest and aquatic ecosystems are heavily impacted by land use changes, logging, gold mining, and
fragmentation and are thus also highly vulnerable.
Being sensitive to disturbance, the distribution of the
giant otter will most probably strongly decrease, making it extremely vulnerable.
The lives and natural environment of indigenous
groups could be seriously endangered, if access is
granted through the road project. And even without
this road, their lives are endangered: Religious groups
heavily threaten the indigenous peoples’ integrity. Additionally, the invasion of the region with wood, gold
and fish extractors would restrict their isolation and
could as well harm their health or even lives. Their susceptibility to diseases makes them highly vulnerable.
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Several Opportunities can support the mitigation of the
risks that especially arise out of the demographic pressure and lack of income generating activities. While upto-date conservation measures of the park concentrate
on preventing people from entering the park by control
posts, it is desirable to enlarge the measures onto a
much wider scale. Mostly, people are not tempted to
extract resources from the park to squeeze profit but
because they depend on them. Giving people a perspective in that they won’t depend on entering the protected area anymore seems necessary. Income generation through sustainable practices and programs such
as aquaculture, agroforestry systems, Brazil nut and
forest concessions and FSC certification hold promise
in diminishing the pressure on the ecosystems locally and on the park. Additionally, agreements such as
a bi-national fishing management plan could, if enforced, promote sustainable fishing practices.
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To meet the mitigation of the risk of a change in conservation law, the REDD+ program could support and
lessen the risk of de-gazettement, by adding value to
the park. Dudley (2010) also evaluated that forests in
protected areas offer a great potential for REDD+ projects and incentives against de-gazettement. Finally, it
could take its part in the prevention of the connection
of Puerto Esperanza to the Interoceanica.

Outcomes and conclusions
During the workshop phase in Peru, the application of
the Open Standards helped to structure first inputs. As
the information input began to grow working solely on
the topic, the first author felt that the MARISCO method proved to be advantageous for structuring the newly
gained knowledge and making it more appealing to the
eye and therefore comprehensible. The methodological
process helped her to organise her thoughts. With the
gained overview of the situation and information, she
could see where more input was needed and could
therefore complete the analysis.
She especially appreciated the look it gave into the future development of the threats and the consideration of
risks for the park: The simple evaluation of the threats
showed a well preserved National Park that suggested no significant problems. A structured look into the
future revealed important risks and negative developments that would influence the park more strongly than
expected. The steps to the risk analysis helped her to
make the assessment comparable and with that produce significant results.
However, working on this alone, and not in a team,
was overwhelming sometimes: With the methodology

not finalised, so definitions not yet set, clear guidance
was missing. Additionally, some of the rating of, for
example, knowledge proved to be difficult without the
management team present.
Nonetheless, the approach added perspectives to the
analysis that gave new important insights into the complexity of the situation. It can be concluded that using
MARISCO for the purpose of a thesis, is very useful to
structure the work and to gain new comprehensions
into a topic.
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XI. Las Baulas de Guanacaste National Marine Park, Costa Rica
Sven Bratschke & Rotney Piedra Chacón

General setting
The MARISCO methodology was applied as a central
approach in the context of of a Master thesis whilst
studying for a qualification in Global Change Management (M.Sc.) at the Eberswalde University for Sustainable Development, Germany. The hypothesis of
the Master thesis was that MARISCO is a valuable
method for designing and integrating ecosystem-based
adaptation strategies into nature conservation plans.
Moreover, it was assumed that institutional aspects
represent the key constraints for the effective implementation of Ecosystem-based adaptation (EbA) strategies in the case study area. The research was carried
out in 2013 at the Las Baulas de Guanacaste National
Marine Park (Parque Nacional Marino Las Baulas de
Guanacaste; hereafter PNMLB), Costa Rica in partnership with BIOMARCC (Marine and Coastal Biodiversity, Capacity Building and Climate Change Adaptation
in Costa Rica28) and the consulting firm Sostenible por
Naturaleza (SpN).
The MARISCO methodology was integrated by the project BIOMARCC as a central approach for the design of
management plans (see also chapter B-V).
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Las Baulas de Guanacaste National Marine Park
Las Baulas de Guanacaste National Marine Park (PNMLB) is located in the north-western part of Costa
Rica on the peninsula of Nicoya. It falls within the
province of Guanacaste, the canton of Santa Cruz
as well as to the districts of Cabo Velas and Tamarindo (Tiffer-Sotomayor et al., 2004). PNMLB was
established in 1991, although some of the current
boundaries were already declared as Wildlife Refuge in 1987 (Decreto Ejecutivo 17566, 1987; Decreto
Ejecutivo 20518, 1991). The national parks in Costa
Rica are managed by the National System of Conservation Areas (SINAC) which is further structured
and divided into national, regional and local administrative units. PNMLB is part of the Tempisque
Conservation Area and administered by a local management authority in Playa Grande (SINAC, 2013).
The terrestrial part of the national park is 9 km 2,
whilst the marine area covers approximately
252 km2 (Acevedo & Vargas, 2014). The land-side of
the park is formed of sandy beaches, mangroves
and the coastal vegetation along the beaches that
collectively make up the coastal plain positioned
between the sea and a backdrop of individual hills
(Astorga Gättgens et al., 2008). These isolated hills
reach a maximum altitude of 215 meters (GEOCAD,
2009). The climate of the area is classified as tropical savanna climate with an annual average temperature of 26 °C to 28 °C and an average annual
precipitation between 1,500 mm and 1,750 mm. The
El Niño-Southern Oscillation (ENSO) strongly influences the climatic conditions of the area (IMN and
CRHH, 2008; IMN, 2005a and b). PNMLB belongs to
the life zone of tropical dry forest in transition to
humid (Tiffer-Sotomayor et al., 2004).

Student research

Figure 49: View on Playa Grande, main marine
turtle nesting beach of PNMLB.

Figure 50: The estuary of Tamarindo and mangroves.

About 40 years ago the area around PNMLB was
mostly dominated by agricultural activities and
characterised by a few local and family-based
farms. Since the 1980s the area has undergone a
drastic, mostly unplanned and environmentally
inadequate, change with the development of touristic facilities, infrastructure and real estate (Camps
et al., 2008; Morera and Matamoros, 2003; Tiffer-Sotomayor et al., 2004). Nowadays, the area is one of
the main tourist destinations in the country and is
further characterised by a high number of foreign
residents as well as social disparity (INEC, 2011).

(Santidrián Tomillo et al., 2008; Spotila et al., 2000).
The main reason for designating the area a national park was to protect the nesting beaches and
the inter-nesting marine area, and to stop the uncontrolled development of the region. (Pritchard,
1991). Despite conservation efforts, nesting female numbers have declined dramatically from more
than 1,500 to about 30 individuals per nesting season within the last 25 years (Piedra, 2011). Climate
change does represent an additional threat to the
survival of the population (Saba et al., 2012; Santidrián Tomillo et al., 2012; IUCN, 2009).

PNMLB is considered to be the main nesting site
for the critically endangered population of Eastern
Pacific leatherback turtles (Dermochelys coriacea)
in Central and Northern America. Illegal fishing,
poaching, pollution and the inadequate coastal
development are major threats that significantly
endanger the flagship species of the National Park

Besides the nesting beaches and the inter-nesting
marine area, PNMLB does also protect areas of
tropical dry forest and wetlands, such as the wetland of Tamarindo, which has been declared as a
RAMSAR site in 1993 (Ramsar and Wetlands International, 2013).

The project BIOMARCC of the
Deutsche Gesellschaft für
Internationale Zusammenarbeit
(GIZ) GmbH, in cooperation with the
National System of Conservation
Areas (SINAC in Spanish initials) in
Costa Rica, is currently carried out
under the International Climate
Initiative (ICI) of the German Federal
Ministry for the Environment,
Nature Conservation and Nuclear
Safety. Central objective of the
project is to increase the adaptive
capacity of the coastal and marine
ecosystems in Costa Rica to the
adverse impacts of climate change.
One main aspect in order to achieve
the objective is to assist coastal
and marine protected areas in the
design of management plans which
consider impacts of climate change
and integrate adaptation strategies
(BIOMARCC-SINAC-GIZ, 2013). See also
http://www.biomarcc.org for more
information.
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Workshops and workflow

Figure 51: Participants discussed
the current scope in small break-out
groups by using a map with the
defined scope of the former management plan.

Prior to the MARISCO workshops, a detailed literature review on the biodiversity objects of PNMLB as
well as on climate change scenarios and the potential
impacts on the defined objects was conducted. Due
to resource constraints, not all MARISCO workshops
included external stakeholders. Consequently, the
multi-stakeholder and participatory workshops were
supported by additional technical workshops, in order
to finalize the vulnerability assessment as well as the
identification and evaluation of strategies.
The multi-stakeholder and participatory workshops
were delivered on 24 July 2013, and later on the
16-17 August 2013 in the local administration office
of PNMLB. Between 28 and 37 representatives from
different governmental, public and private institutions
(SINAC, BIOMARCC, Coast guards, Communitarian
Development Associations, NGOs, Hotels, Community-based association of aqueducts and sewerage, municipalities) as well as individual community members
and property owners took part in both workshops.

Participants began the process by defining the scope,
vision and the conservation objects for PNMLB. In a
next step a systemic vulnerability and risk analysis was
carried out by identifying stresses, threats and contributing factors to the different conservation objects. The
tasks were performed in small groups due to the high
number of participants present. Each group presented their results to all the participants and opened up
the floor for discussion. Results were then visualized
through the use of moderation cards and the creation
of a conceptual model. In the final summation the results from both workshops were discussed and evaluated within the technical workshops.
In August 2013, five technical workshops were organized for the completion of the final stages of MARISCO
and also to confirm the results from the multi-stakeholder meetings. The number of participants varied
from 7 to 11 and included representatives from the administration for PNMLB, the regional office of SINAC,
BIOMARCC and SpN. In a first step, the conceptual
model was revised, complemented and finalized based
on the input from the multi-stakeholder workshops.
Most of the steps and discussions were realized in
plenary sessions. The assessment of elements within
the conceptual model was however divided into two
groups due to time constraints.
The completed conceptual model and the strategy matrix were shared between all the participants for discussion. A SWOT-Analysis based on interviews with
local employees as well as a detailed literature review
on climate change conditions scenarios and impacts
in the region were used as complementary methods.
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Figure 52: Participants in the technical workshop discussed
and evaluated the criticality, knowledge and manageability of
all elements generating vulnerability.

Results
Seven biodiversity objects from both marine and terrestrial ecosystems were identified in the exercise. The
initial scoping exercise confirmed in the minds of the
participants that almost all the factors impacting negatively on the biodiversity within the national park were
from outside the protected area. The solution was to
extend the boundaries of analysis to include a much
larger area of watershed. However, park employees
also acknowledged there were resource-related issues
arising from within the management of the park that
were contributing to critical threats to biodiversity.
Of all the critical threats identified in the analysis climate change related problems were considered to be
some of the most important. Of particular note was the
reference made to the threat to marine turtles caused
by the indirect effects of climate change on sea level
rise and loss to coastal nesting sites. Wider concerns

to biodiversity loss from climate change impacts were
not raised during the workshop. Evidence for the
impacts of climate change on local biodiversity was
supplemented by the desktop study carried out in the
lead-up to the workshops, which was then incorporated into the situation analysis. Unregulated tourism
and real estate development, together with a range
of other human-induced problems such as pollution,
over-fishing uncontrolled water abstraction were included as critical threat factors.
Results for the vulnerability assessment indicated that
the knowledge about the marine ecosystem was poor
and that existing conservation efforts focused on the
terrestrial landscape. Most participants identified the
lack of human and financial resources as principal
constraints to the implementation of effective conservation measures. The SWOT-Analysis also acknowledged there were internal and external institutional
challenges relating to collaboration, cooperation and
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Figure 53: The international tourist destination Tamarindo, located in the direct buffer zone of PNMLB, developed in an accelerated
and mostly unplanned manner within the last 30 years. There is no wastewater treatment plant and a sign board close to a toilet
bowl reminds tourists that there are no public bathrooms along the beach.

communication, which further hindered effective management for conservation.
The lack of financial and human resources identified
in the analysis prompted the decision to reduce the
number of proposed strategies from the former management plan and focus on the implementation of the
most relevant strategic actions. Some of the existing
strategies were supplemented with new devised objectives including measures taken to enhance adaptation
to climate change as well as an Integrated Water Resource Management plan.

Outcomes and conclusion
The feedback from participants about the value and
usefulness of MARISCO indicated overall satisfaction
with the process in meeting objectives of producing
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a new management plan for PNMLB. Specific positive aspects of the method mentioned were the stepwise procedure and visual format for the conceptual
model. Participants also acknowledged the value of of
full participation of stakeholders, the knowledge sharing within the workshops and the strong focus on all
relevant ecosystems. The environment generated by
working with MARISCO enabled participants to discuss their different point of views and also provided an
appropriate platform for conflict resolution.
Some participants in the multi-stakeholder workshops
had difficulties perceiving the site and potential future threats, and preferred to focus on current highly
critical threats. This suggests there continues to be
difficulties amongst practitioners in working with scenario-based deductive analysis that purposefully integrate uncertainties into nature conservation practices.

Student research

This was particularly true for the technical workshop,
which was attended by few participants, all suffering
from high workloads. With this in mind, the recommendation would be to reduce, simplify and adapt
some of the steps to help resolve problems relating to
shortages of time and money
Logistical problems to do with large and diverse group
sizes and the experience of facilitators to manage the
method under such conditions affected the quality
of the outcomes. To ensure consistency in quality of
delivery and outcomes would require regular training
and up-dating of skills amongst trainers working in the
field under difficult conditions and across a diversity of
cultures. Nonetheless, all proposed strategies by participants mainly target the elimination or mitigation of
the most critical underlying drivers and contributing
factors of human activities which negatively impact
the ecosystems and their respective services. Thus, all
strategies contribute towards ecosystem-based adaptation by reducing the vulnerability and increasing the
adaptive capacity of ecosystems with regard to threats
of climate change and human activities.
However, in order to enable an effective management
for PNMLB and realise the proposed ambitious EbA
measures, it will be of major importance to overcome
current challenges. This especially refers to the lack
of resources and the general weak collaboration with
external stakeholders. The local nature conservation
authority alone will not be able to eliminate all negative aspects affecting the ecosystems. Thus, it will be
of central importance to harmonise the current development agenda of the region with the necessities of
the natural environment. A holistic approach, which

focuses especially on the interconnection of the terrestrial, coastal and marine ecosystems and which combines regional development planning with biodiversity
conservation by fostering a more collaborative management approach is required, in order to effectively
protect the ecosystems of PNMLB. MARISCO has revealed the need for a stronger focus on analyzing and
managing ecosystems as integrated parts of a larger
whole. It has also encouraged stakeholders to adopt
a more future-oriented vision that incorporates risks,
a stronger integration of and cooperation with external
stakeholders, and the consideration of climate change
aspects into long-term planning. It is assumed that
these aspects require a paradigm shift in current nature conservation practices and development planning
on the local and national level.
In conclusion, it can be shown that MARISCO represents a valuable approach in the design and integration of ecosystem-based adaptation strategies in
the management planning for protected areas. The
SWOT-Analysis and the climate change vulnerability
assessment provided complementary information to
the outcomes of the MARISCO workshop. The overall output of the exercise suggests both approaches
work well when applied together in cases where institutional and climate change threats and stresses are
not fully represented in the results of the workshops
and a more in-depth analyses of these aspects are
required. Based on the outcomes of the workshop the
recommendation is to highlight the importance of climate change aspects throughout the facilitation of the
MARISCO process. All generated results at PNMLB
should be constantly reviewed by workshop participants and external experts on an annual basis, in order
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to validate and update the generated results. Moreover, the application of additional MARISCO steps such
as the identification of key ecological attributes, the
spatial analysis of threats and strategies as well as the
definition of result webs will be beneficial, in order
to revise and complement the situation analysis and
strategies for PNMLB.
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involving mapping complex situations for the
purpose of informing management of conservation
sites. It has also been applied in the field of
development cooperation and applied conservation
research, and as an aid to teaching students about
effective conservation planning. From the time
it was first developed from 2010 onwards, the
MARISCO method has been applied extensively to
a wide range of socio-ecological situations across
the globe. Projects and (teaching) workshops
have been carried out in Latin America (Brazil,
Colombia, Costa Rica, Ecuador, Guatemala, and
Peru); in Central and Western Europe (Germany,
Russia, United Kingdom and Ukraine); Eastern and
southeastern Europe (Albania, with participants
from Kosovo and Montenegro; Georgia); in Africa
(Namibia); and Asia (Altai mountains comprising
territories in Russia and Kazakhstan; China, Korea
and Malaysia).
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