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Editorial

peat swamp forest in Kalimantan on foot, cutting 
my way with a parang, and observed lion paw 
prints beside a sphagnum bog at an altitude of 
3,000 metres on the Aberdares mountain range in 
Kenya.

I mention this brief insight into my long peatland 
life to stress the global distribution of this natural 
resource and its importance. When I began my 
peatland journey, they were little recognised 
and barely understood, although they have been 
around for many thousands of years. 

How things have changed with the recognition 
that the planet is in peril of overheating, causing 
an increasing number of disasters of great severity 
in many locations worldwide. Peatlands are 
implicated because of their vast store of carbon, 
more than that of all terrestrial forests. 

Much rhetoric is emitted by environmental NGOs 
on the importance of peatlands and why they 

I have learned much about peatlands since I 
visited my first one in 1960 as an undergraduate 
student in botany at the University of Glasgow. 
It was Flanders Moss, a vast raised bog in the 

catchment of the River Forth in Central Scotland. 
Its name reflects the Flemish peasants who were 
brought over in the early 18th Century to remove 
peat and expose the fertile Carse Clay underneath. 

After I obtained my Honours Degree in Botany I 
moved to Durham in the north-east of England 
where I undertook my Ph.D. under David Bellamy 
on the Physiological Ecology of Mire Plants. As 
a bonus I was introduced to peatlands in many 
European countries, especially southern Germany 
where David conducted his undergraduate field 
courses.

In due course I added knowledge of peatlands 
in North America, Japan, East Africa, and finally 
Southeast Asia. I have accessed peatlands of 
British Columbia’s coastline by helicopter, entered 
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Peatlands International is the global magazine of the International 
Peatland Society (IPS). It provides the more than 1,700 individual, 
institute and corporate members of the Society with up-to-date 
information on peat and peatland matters, reports and photos of 
conferences and workshops, background reports and publication reviews. 
To serve all of our members, we provide always a good balance between 
economic, social and environmental points of view. Opinions are those of 
the authors. To receive Peatlands International in your email every three 
months, visit www.peatlands.org/join-us and sign up as a member - or 
easily subscribe for € 59/year via our online shop.
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should not be used, keeping their carbon store 
in the ground, rewetting those that have been 
used or otherwise degraded, and promoting the 
view that peatlands globally can be an important 
natural vehicle for climate change mitigation. 

How wrong can they be? It is not 
that simple because not only 
are peatlands a complex 
of many diverse types 
of wetland ecosystem, 
but they have finite life 
spans, with an origin, 
life cycle (perhaps 
several cycles), and then 
they gradually senesce and 
disappear. 

The excellent new book by James Fenton that I 
review in this Peatlands International explains 
in detail the complexities of peat formation, 
accumulation, erosion and degradation, and the 
implications these have for carbon sequestration 
and greenhouse gas emissions. Everyone should 
read it.

Finally, I want to inform you that this new found 
interest in peatlands and peat is behind the reason 
for their high exposure at the forthcoming UNFCCC 
COP26 in Glasgow, Scotland in November 2021. 

The Global Peatlands Initiative (GPI, a programme 
of United Nations Environment Programme, 
UNEP) of which IPS is a founding member, and 
its partners have successfully applied to host a 
Peatlands Pavilion at this internationally important 
climate change conference. 

The IPS has had its proposal for inclusion in this 
Pavilion accepted by the GPI, and a Working Group 
has started to plan what form that will take. This is 
a major undertaking for the Society and recognises 
importance of its global reach, and expertise of 
its members, partners and stakeholders. You are 
welcome to contribute.

The next issue of Peatlands International, in 
December, will let you know how successful this 
venture has been. 

Jack Rieley
IPS Vice President 2
Chair IPS Scientific Advisory Board
jack.rieley@peatlands.org

Proposal for the Peatlands Pavilion by GPI.

http://www.peatlands.org
http://www.peatlands.org
mailto:ips%40peatlands.org?subject=
mailto:ips@peatlands.org
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Why are 
international 
conventions 
and agreements 
important for 
the responsible 
management of 
peatlands and wise 
use of peat?

Photo: Katie BarrettViewpoint by Jack Rieley
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This may seem to be a strange question but 
the survival of Earth’s human population 
(7.8 billion today and estimated to 
reach 9.8 billion by 2050), future of 

its biodiversity and sustainability of its natural 
resources depend on how the latter are managed 
for the benefit of future generations.

Peatlands and peat have provided support services 
to humans for thousands of years, especially for 
food, fuel, shelter, water regulation and others but 
in this modern world with a much larger global 
population peatlands have become important as a 
major reservoir of biodiversity and major store of 
soil carbon; peatlands can be affected by climate 
change but can also be contributors to it. 

Since the end of World War 2 when the United 
Nations was established there has been increasing 
rules and regulation of many aspects of life 
including environment and this includes peatlands. 
Initially, this process began slowly with only a few 
international conventions and programmes, but it 
speeded up in the 1980s and 1990s and now there 
are many. Some are still being formed.

The first, UNESCO, was established in 1945 in the 
belief that political and economic agreements 
are not enough to build a lasting peace and that 
humanity’s moral and intellectual solidarity are 
also essential. UNESCO promotes education, 
environment, intercultural understanding, 
protection of heritage, scientific co-operation and 
freedom of expression, aspects of which were 
consolidated in later international conventions 
and agreements. UNESCO, for example, acted 
as sponsor of Ramsar, a non-UN Convention 
that received its documents of agreement and 
incorporation in 1971.

In 2014 the International Peat Society published 
a review of International Conventions, 
Agencies, Agreements and Programmes that 
were formulating or implementing policies on 
responsible management of peatlands and/or wise 
use of peat1. 

This publication was in response to a request by 
IPS peat and peatland stakeholders to provide 
information and guidance on the most important 
international bodies that influence decision-
making processes on peatland management 
and use of peat. Initially, 20 were found to have 

some relevance and, following a revision of the 
document in 20192, this was increased to 23. 

Most of these organisations were established by 
the United Nations or an Agency of the UN. Some 
have general remits that cover important global 
issues of which peatlands form part, for example 
UNDP focusses on sustainable development and 
relief of poverty while UNEP has a mandate for 
global environmental issues and manages the 
Global Environment Fund (GEF) and the Global 
Peatlands Initiative (GPI). A few, such as Ramsar 
and IUCN were formed in response to specific 
environmental conservation needs and pressures, 
independently of the UN, but linked to it and 
committed to by large numbers of nation states 
and other bodies, including environmental NGOs.

Which international conventions, organisations 
and initiatives have the greatest impact on 
responsible management of peatlands and wise 
use of peat?  

The most important are international conventions 
to which nation states, in some cases regional 
groupings of states (e.g., EU) or customs unions, 
have signed up to because they agree with 
the aims and objectives and decisions taken at 
Conferences of the Parties (COP). This group 
includes CBD, UNFCCC, IPPC, WMO, Ramsar and 
CITES. 

Others are Agencies of the UN, established for 
specific purposes, for example, FAO and IMO, 
the former to reduce poverty and defeat hunger, 
especially in developing countries while the latter 
sets standards for transporting commodities 
between countries by sea. UNDP, UNEP, GPI, 
MICCA, and UN-REDD are programmes under the 
UN directly or of the UN agency FAO. UNDP and 
UNEP fall into the first category.  

Footnotes:

1Rieley, J.O. & Lubinaite, S. (2014) International Conventions, 
Agencies, Agreements and Programmes - Implications for 
peat and peatland management. International Peat Society, 
Jyväskylä, Finland. https://peatlands.org/document/
international-conventions-2014
2Rieley, J.O. (2019) International Conventions, Agencies, 
Agreements and Programmes - Implications for peat and 
peatland management - Supplement. International Peatland 
Society, Jyväskylä, Finland. https://peatlands.org/document/
international-conventions-supplement

http://www.peatlands.org
https://peatlands.org/document/international-conventions-2014
https://peatlands.org/document/international-conventions-2014
https://peatlands.org/document/international-conventions-supplement
https://peatlands.org/document/international-conventions-supplement
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Both were established more than 40 years ago 
with wide mandates. They have been responsible 
for establishing other international organisations. 
UN-REDD, MICCA and GPI programmes were 
established much more recently with very specific 
mandates and are time-limited by their funding. 

The first is a programme for reducing GHG 
emissions by avoiding deforestation in developing 
countries while the second focused on mitigating 
GHG emissions in agriculture and has now ended. 
The last, GPI was established by UNEP in 2016 to 
promote conservation of peatlands globally and 
their carbon store, and sustainable management 
of this important resource to mitigate climate 
change.

IUCN, which was formed as the result of an 
initiative of the first director of UNESCO is a 
non-UN international organisation dedicated to 
conserving the integrity and diversity of nature. 
It is a network of NGOs, governments, scientists, 
businesses and local communities and others that 
provides a neutral forum to find practical solutions 
to conservation and development challenges. 
IUCN established CITES, another non-UN 
international convention regulating the trade in 
endangered animal and plant species highlighted 
in the IUCN ‘Red Data Books’.

Finally, there is a small group of international 
organisations that may appear to have little 
influence on peatlands, peat, or peat industry, 
namely CGIAR, CIFOR and WTO. The first is the 
‘Consultative Group on International Agricultural 

Research’ that manages 15 international research 
centres of which CIFOR is one. CGIAR has close 
relationships with FAO, UNDP, and World Bank 
while CIFOR provides information to UN-REDD, 
UNFCCC, and CBD. 

WTO is an informal international organisation, 
without legal status, that arose out of the former 
‘General Agreement on Tariffs and Trade’ (GATT) 
that originated in 1948 and ended in 1994. WTO 
deals with the rules of trade between nations at a 
global scale. WTO formulates regulations for the 
international trading of commodities such as peat 
and it administers the Sanitary and Phytosanitary 
(SPS) regulations on animal and plant health that 
are prepared by the International Convention 
on Plant Protection (IPPC) and other similar 
organisations.

It important to realise that these international 
bodies, UN and non-UN, network and work 
together closely, especially on key issues of 
biodiversity, climate change, and restoration of 
peatlands and the conservation of peatlands to 
mitigate their impact on climate change processes. 
This interrelationship is summarised in Figures 1 
and 2.

The most important international organisations 
influencing responsible management of peatlands 
and wise use of peat:

Convention on Biological 
Diversity (CBD) 
The Convention on Biological Diversity (CBD) is 
a comprehensive, binding agreement between 
governments covering the conservation and use 
of biodiversity. It was signed at the 1992 UN 
Conference on Environment and Development 
(UNCED) in Rio de Janeiro and came into force on 
29 December 1993.
 
The Convention on Biological Diversity is one of 
the most important conventions affecting the 
management of peatlands and use of peat through 
far reaching international agreements for the 
conservation of key ecosystems and the protection 
and enhancement of endangered habitats and 
species. Wetlands, of which more than 50% by 
area are peatlands, are prominent on the CBD 

The 2014 
original guide 
is also available 
in print via 
https://bit.
ly/2Xl9uxl. 
Supplement  
in print on 
request via 
ips@peatlands.
org or as PDF 
at https://bit.
ly/3zYYG6a.

http://www.peatlands.org
http://www.peatlands.org
https://bit.ly/2Xl9uxl
https://bit.ly/2Xl9uxl
mailto:ips%40peatlands.org?subject=
mailto:ips%40peatlands.org?subject=
https://bit.ly/3zYYG6a
https://bit.ly/3zYYG6a
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target list and activities on these that lead to a 
reduction in biodiversity are discouraged.

United Nations 
Framework Convention 
on Climate Change 
(UNFCCC)
The UNFCCC is a “Rio Convention”, one of three 
adopted at the “Earth Summit” in 1992. The 
ultimate objective of the Convention is to stabilise 
greenhouse gas concentrations "at a level that 
would prevent dangerous anthropogenic (human 

induced) interference with the climate system 
within a time-frame sufficient to allow ecosystems 
to adapt naturally to climate change, to ensure 
that food production is not threatened, and to 
enable economic development to proceed in a 
sustainable manner."
 
The UNFCCC has important implications for 
industries utilizing peat and peatlands because 
GHG emissions associated with peat extraction, 
processing and use, as well as emissions due 
to peatland forestry and agriculture, must be 
accounted for in national GHG inventories. Some 
studies show that, in the short to medium term, 
peatland forestry can be a net carbon sink. Peat 
is regarded as having properties similar to fossil 
fuel when used for energy. Drained peatland may 

FFiigguurree  11  
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Figure 1: Relationships between Principal United 
Nations Conventions, Agencies and Programmes 
that have implications for Peatlands and Peat 
(dates of establishment in brackets).
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emit non-CO2 GHGs (e.g. N2O) and this must be 
accounted for.

Food and Agriculture 
Organization of the 
United Nations (FAO)
The Food and Agriculture Organization of the 
United Nations (FAO) is a specialised agency that 
leads international efforts to defeat hunger. FAO 

acts as a neutral forum where all nations meet as 
equals to negotiate agreements and debate policy. 
FAO is also a source of knowledge and information 
and helps developing countries and countries in 
transition modernise and improve agriculture, 
forestry and fisheries practices, ensuring good 
nutrition and food security for all.
  
Since it was formed the emphasis of FAO has 
changed from providing advice on wetland 
and peatland drainage for their conversion to 
agriculture to promoting strategies for reducing 
greenhouse gas emissions through measures such 

FFiigguurree  22    
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Figure 2: Relationships between Principal 
Non-United Nations Conventions, Agencies, 
Programmes, and International NGOs that have 
implications for Peatlands and Peat (dates of 
establishment in brackets).
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as rewetting, re-wilding and alternative forms of 
production.

United Nations 
Environment Programme 
(UNEP) 
UNEP’s activities cover a wide range of issues 
regarding the atmosphere, marine and terrestrial 
ecosystems, environmental governance and 
green economy. It has played a significant role 
in developing international environmental 
conventions, promoting environmental science 
and information and illustrating the way these 
can be implemented. UNEP is working on the 
development and implementation of policy with 
national governments, regional institutions in 
conjunction with environmental non-governmental 
organizations (NGOs). Together with FAO, UNEP 
established the Global Peatlands Initiative (GPI) of 
which the IPS is a founding partner.
 
UNEP may not affect users of peatland and peat 
directly, but it was a partner with UNDP and FAO 
in establishment of the UN-REDD Programme, 
with the WMO in forming IPCC, and with FAO 
in establishing GPI. UNEP is active in all UN 
countries and is a major funder of international 
environmental projects some of which have been 
on peatland. It has influence on other international 
conventions, agencies and programmes.

The Ramsar Convention 
on Wetlands
The Ramsar Convention is an intergovernmental 
treaty that provides the framework for national 
action and international cooperation for the 
conservation and wise use of wetlands, including 
peatlands, and their resources. 

Unlike other global environmental conventions, 
Ramsar is not part of the United Nations system 
of Multilateral Environmental Agreements, but 
it works very closely with the MEAs and is a full 
partner in the "biodiversity-related cluster" of 
treaties and agreements. 

The Ramsar Convention provides the framework 
for national action and international cooperation 
for the conservation and wise use of wetlands, 
including peatlands, and their resources. It 
has long been regarded by the IPS as the most 
important international convention for peatlands 
and peat and IPS has been closely associated with 
the RC from 1999 through observer status on 
the STRP. IPS was influential in raising the profile 
of peatlands within RC through the ‘Guidelines 
for Global Action on Peatlands (GGAP)’ that was 
accepted at COP8 in Valencia in 2002.
 
What are the implications of the international 
organisation for responsible management of 
peatlands and wise use of peat?

1. Management of peatlands, peat use, and its 
commercial supply chain are influenced by 
the decisions taken and policies formulated 
by international conventions, agencies and 
programmes summarised. Peat industries 
are affected by these decisions, and ensuing 
policies enacted by governments.

2. The most important international bodies that 
protect and promote peatland environmental 
quality are CBD (biodiversity), UNFCCC (GHG 
emissions and climate change), FAO (drained 
peatlands and GHG mitigation), IUCN (nature 
conservation) and Ramsar (wetland/peatland 
wise use).

3. Other international organisations affect 
peatlands, peat use and peat industry in 
more specific ways, for example, regulating 
international trade (IMO and WTO), 
formulating sanitary and phytosanitary 
standards (IPPC and SPS) and enforcing 
them (WTO) and focusing on reducing 
GHG emissions from tropical peatlands by 
preventing deforestation (UN-REDD) or 
implementing mitigation measures for drained 
peatlands (FAO/MICCA).

4. Stakeholders involved in peatland 
management, peat use, and the peat supply 
chain should become acquainted with the 
international bodies mentioned in this article 
and the implications for their own activities 
and business.

5. In addition, they should update themselves 
regularly on changes to the aims, objectives 
and policies of these bodies, and be alerted 
to any new implications for peatland 
management and peat use as a result.

http://www.peatlands.org
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the COPs of CBD, UNFCCC and Ramsar (and 
others if appropriate), either on its own 
or in partnership with other international 
organisations including ENGOs;

• Maintain its formal relationship with 
Ramsar, UNFCCC, GPI, FAO and liaise with 
others as appropriate.

Please do not hesitate to contact me or one 
of the Executive Board or Scientific Advisory 
Board members if you have any questions. 

  Jack Rieley
Co-ordinator IPS Expert Group 
Conventions and International Affairs
jack.rieley@peatlands.org

6. It is clear that while peat industry organisations 
such as Growing Media Europe (GME), and 
Canadian Sphagnum Peat Moss Association 
(CSPMA) can lobby their own governments (EU 
or Canada) they cannot influence or participate 
in the work of the international bodies whose 
decisions affect their member companies. 
The same applies to individual companies or 
groups of companies within countries.

7. IPS can participate in the policy making 
processes of these international organisations.

In this respect IPS should:

• Attend or liaise with the advisory 
committees of the most important 
conventions affecting peatlands and peat;

• Promote or participate in side-events at 

Acronyms
BLI - Birdlife International
CBD - Convention on Biological Diversity
CGIAR - Consultative Group on International Agricultural Research
CIFOR - Centre for International Forestry Research
CITES - Convention on International Trade in Endangered Species of Wild Fauna and Flora
CMS- Convention on the Conservation of Migratory Species
COP - Conference of the Parties 
CSPMA - Canadian Sphagnum Peat Moss Association
FAO - Food and Agriculture Organization of the United Nations
GEF - Global Environment Facility
GHG - Global Greenhouse Gas 
GLF - Global Landscapes Forum
GPI - Global Peatlands Initiative
IMO - International Maritime Organization
IPBES - Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services 
IPCC - International Panel on Climate Change
IPS - International Peatland Society
IUCN - International Union for Conservation of Nature
MICCA - Mitigation of Climate Change in Agriculture 
STRP - The Scientific and Technical Review Panel of the Ramsar Convention 
UN - United Nations 
UNFCCC - United Nations Framework Convention on Climate Change
UN-REDD - United Nations collaborative initiative on Reducing Emissions from Deforestation and 

Forest Degradation
UNCED - UN Conference on Environment and Development (1992, Rio de Janeiro)
UNDP - United Nations Development Programme 
UNEP - United Nations Environment Programme 
WMO - World Meteorological Organization
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Introduction
Recently, the IPS Expert Group on Peatlands 
and Agriculture has restarted with several new 
members. Previous activity aimed to acquire an 
overview of the most relevant and urgent actual 
topics in agricultural peatland use. 

Therefore, in 2020 a questionnaire was prepared 
and sent to experts from different countries to 
share their knowledge and experiences on these 
aspects. In this article, preliminary results are 
presented.

These offer a global picture of regional differences 
and similarities in: 

1. Regulations and policies for responsible 
peatland use and related challenges and 
incentives for transitions in land use.

2. Corresponding challenges and perspectives for 
agricultural enterprises, smallholder farmers 
and local communities.

We conclude with some important guidelines by 
IPS and the Expert Group for further actions with 
regard to agriculture. 

Regional developments 
and perspectives in 
the agricultural use of 
peatlands as identified by 
different stakeholders

Set up and restrictions of 
the survey
A request was sent to the IPS National Committees 
to select a number of experts who represent 
different stakeholder groups. This process 
for generating data with the help of the IPS 
community resulted in a response from 22 
individuals from 11 countries. Roughly 50% of 
the respondents are stakeholders from practice 
(farmers, consultants, government) and 50% are 
from research organizations. The respondents 
are from Europe and Southeast Asia. The 
limited response did not allow for any statistical 
analysis of the data. However, some interesting 
observations can roughly be made.

Results of the survey
Developments in agricultural peatland use 

In several regions in Europe, the extensification 
or even complete abandonment of agricultural 
peatland use can be observed. This is also the case 
in some parts of SE Asia, where in contrast new 
peatland sites are also frequently drained and 
cultivated. 

http://www.peatlands.org
http://www.peatlands.org
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This does not seem to happen in Europe. Only 
respondents from Finland indicate that the 
drainage of undisturbed peatlands for new 
agricultural land also takes place at a limited scale.
In SE Asia in particular, agroforestry is mentioned 
as an important option for peatland use. Besides 
these modifications and adaptations in agricultural 
use, in all regions there is an important increase in 
rewetting and wetland rehabilitation.

Where do stakeholders experience opposing 
interests?

In all regions, large groups of farmers encounter 
opposing interests regarding nature conservation. 
In SE Asia, heavy conflicts frequently arise 
between farmer communities and plantation 
companies. 

In Western Europe in particular, it is reported that 
farmers receive a great amount of criticism and 
opposition. This comes from citizens, government 
and environmental organizations. Here, farming 
practices on peatlands are often regarded quite 
negatively by society. 

Outside Western Europe, farmers and farming 
seem to be valued more highly because of the 
socio-economic benefits.

What did respondents tell us about issues within 
water management?

In all regions, drainage is mentioned as an 
important tool for the regulation of groundwater 
tables. In many regions attention is given to 
alternative techniques with water supplies that 
enable installation of a high groundwater table in 
dry periods. Above all, respondents mention the 
need for new water management practices that 
reduce CO2 emissions.

In most regions rewetting and ecological 
restoration are considered important challenges, 
in addition to restoring the hydrological 
functioning of peatlands. In several regions it is 
mentioned that the institutional aspects of water 
management need more attention, such as the 
division of tasks and responsibilities and the 
involvement of stakeholders in decision making.

What are the dominant topics in policy making 
and regulations for peatland use?

Respondents from all regions mention wetland 
restoration and the mitigation of climate change 
as the topic which dominates political discussions. 
Therefore, in most regions regulations related 
to greenhouse gas emissions (climate) and 
biodiversity are included in policies and legislation.
For SE Asia and Eastern Europe, existing 
regulations for fire prevention are also mentioned 
as important.

Although peat extraction for substrates cannot 
be regarded as agricultural land use, respondents 
from Finland and the Baltic countries mention its 
importance for local job opportunities. This seems 
to correspond with their position as exporters 
of peat substrates. Respondents from Western 
Europe, where these substrates are imported 
and used in horticulture, did not mention peat 
substrates as a topic related to peatland use. 

Which types of peatland use are regarded as 
“responsible”?

Not surprisingly, with a wide variety of 
stakeholders, the opinions of the respondents 
vary greatly. However, in Western and Central 
Europe there seems to be some consensus. Here, 
rewetting and long-term use as pasture are most 
frequently mentioned. However, a remarkable 

The author examining soils used for intensive 
dairy farming in Fryslan, the Netherlands. 
Photo: Jos Schouwenaars

http://www.peatlands.org
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alternative option is mentioned by several 
respondents from Sweden, Finland and Latvia. 
They consider maximizing production per ton CO2 
emission as the most responsible peatland use. 

Barriers and opportunities for a transition in 
peatland use

Almost all respondents mention the development 
of alternative farming management techniques as 
an urgent challenge. Intensified awareness raising 
amongst peatland users and consumers is also 
regarded as important. 

Furthermore, governments (national, regional, 
local) are frequently regarded as weak, in 
particular in SE Asia and Eastern Europe, and 
need to be strengthened in their knowledge and 
capacity to act (through legislation and finance).

Dominant technical and social challenges for a 
transition to responsible peatland use 

For agricultural practices there seems to be a wide 
consensus that important technical challenges lie 
in improved tillage techniques, the cultivation of 
wetland crops (including paludiculture), alternative 
crop selection and product development of these 
alternative crops. 

As mentioned earlier, for water management, 
installing water levels that reduce CO2 emissions 
was regarded as the most important  
topic.

With respect to social 
challenges, respondents 
from all regions indicate the 
availability of alternative jobs. 
The awareness and willingness 
of consumers to pay for 
extra costs when practising 
responsible peatland use were 
also mentioned. 

Furthermore, policies on 
property rights (land tenure) 
and policies dealing with 
responsibilities for water 
management will facilitate 
economic and social processes 
in a transition phase to 
responsible peatland use.
 

Which incentives could stimulate a transition?

In terms of incentives, the most frequent 
observation for all regions is that attractive 
financial arrangements are urgently needed, such 
as funding mechanisms for farmers to adapt their 
agricultural practices. Financial compensation 
for crop failure could form a part of such funding 
options. For Western Europe in particular, 
payment for environmental services is often 
mentioned as an important stimulus. 

Last but not least, emphasis is given to the further 
development of knowledge. This may lead the 
way to improved management techniques, new 
marketable crops and alternative products.

What did the answers of the respondents have in 
common? A summary

In many regions agriculture is regarded as an 
economically and socially important peatland use.
For all regions respondents mention the 
mitigation of climate change as the topic which 
dominates actual political discussions and which 
leads to initiatives for stimulating agriculture 
and agroforestry under wetter or fully rewetted 
conditions.

In various regions, agricultural land is taken out of 
production and restored as wetland. Awareness 
raising amongst peatland users and consumers is 
broadly recognized as of the utmost importance. 
This also holds for knowledge development, 

Pineapple grown on peat soils in Sarawak, Malaysia. 
Photo: Jos Schouwenaars

http://www.peatlands.org
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offering improved management techniques and 
marketable alternative products.

Last but not least, further development of 
incentives is regarded as crucial for stimulating 
farmers towards more responsible peatland use.

Recommended 
guidelines for future 
actions by IPS
 
Based upon the results of the questionnaire, it can 
be concluded that:

1. Responsible peatland use has to include the 
recognition that reduction of GHG emissions in 
relation to climate change is urgently needed.

2. The IPS community should encourage different 
stakeholders to have dialogues about what 
types of peatland use can be regarded as 
responsible, including options for agricultural 
use.

Jos Schouwenaars
Coordinator IPS Expert Group on  
Peatlands and Agriculture
josschouwenaars@kpnmail.nl

WORLDWIDE SOURCING AND SUPPLY OF RAW MATERIALS AND ADDITIVES FOR SUBSTRATES

www.bolpeat.nl

PEAT COIR WOOD FIBRE COMPOST ADDITIVES

Advertisement

3. These dialogues should be based upon an 
integral approach, including economic, social 
and ecological aspects.

The following individuals are active members of the 
Expert Group:

Jan van den Akker (Wageningen University, 
Netherlands), Christoph Buschmann (Thünen 
Institute, Germany), Susan Page (University of 
Leicester, UK), Marcel Silvius (Global Green Growth 
Institute, Indonesia), Hesti Tata (Forest Research and 
Development Center, Indonesia), Bärbel Tiemeyer 
(Thünen Institute, Germany), Barbara Kalisz 
(University of Warmia and Mazury, Poland), Jos 
Schouwenaars (Coordinator, Netherlands)

http://www.peatlands.org
http://www.bolpeat.nl


peatlands international 3.2021 www.peatlands.org peatlands international 3.2021 www.peatlands.org18

In August 2003, the village of Wilnis, located 
in the peatland district in Holland, suddenly 
became headline news in the Netherlands. 
During the night, a small dike, built to protect 

the polder and prevent it from becoming flooded, 
collapsed over a length of several hundred metres. 

As a consequence, water from the canals started 
to inundate large areas of this small town. In the 
morning, local residents could not believe their 
eyes when they saw their streets, gardens and, in 

Recent lessons from 
Dutch polders: dikes 
built with peat have new 
enemies to fear

some cases, houses inundated with water. 
Water management authorities immediately 
started to examine the possible reasons for the 
unexpected failure of this old dike, constructed 
several centuries ago. 

It transpired that during prolonged dry periods 
deep cracks were formed, resulting in the extreme 
drying of deep peat layers. As a consequence, 
the peat lost its weight and its stability. Since 
this event in 2003, regional water management 

Map of Reeuwijk and surroundings. Mapcarta.com

http://www.peatlands.org
http://www.peatlands.org


peatlands international 3.2021 www.peatlands.org 19

Signal crayfish captured from the Iller River, southern 
Germany. Photo: Astacoides, Wikimedia Commons

authorities have initiated extra monitoring and 
annual control activities to determine the factors 
causing the drying of the peat. On occasions, even 
sprinklers have been used to rewet the vulnerable 
sections of a dike.

The fact that these measures do not guarantee 
complete safety became evident some weeks ago. 
In July 2021, a peat dike, once again, completely 
collapsed. This dike was in Reeuwijk, not far from 
Wilnis (map on the left). However, given the 
relatively wet summer this year, experts doubted 
that the observed cracks were caused by  
drought. 

A potential cause of the most recent dike collapse, 
is the invasive American crayfish. This non-native 
freshwater species has a preference for peaty soil, 
which provides the crayfish with a dense network 
of dangerous holes and secret tunnels. 

Therefore, water managers seem to have a new 
enemy in their struggle against flooding.

Jos Schouwenaars
Coordinator IPS Expert Group on Peatlands 
and Agriculture
josschouwenaars@kpnmail.nl
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We all have peat on the plate…
In only 1m3 peat substrate it is possible to produce up to 350,000
vegetable seedlings. Without peat efficient commercial horticulture
is not conceivable. And our plates were nearly empty.

peat

Extended summaries of the papers presented at 
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In June 2019 I started my PhD on organic soils 
in Germany, investigating their distribution 
and soil properties. My PhD project is part of 
the National Peatland Monitoring Program 

for Climate Protection which is conducted at the 
Thünen Institute of Climate-Smart Agriculture1. 

Our aim is to establish a consistent long-term 
monitoring programme across Germany that 

Soil organic carbon stocks 
of agriculturally used 
organic soils in Germany
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will be the basis for investigating changes in soil 
organic carbon (SOC) stocks depending on site 
conditions and management. Furthermore, we 
intend to improve data and methods for upscaling 
greenhouse gas (GHG) emissions. 

Organic soils in Germany are largely drained and 
up to around 72% used for agriculture. Thus, one 
of my tasks was evaluating data from the German 

Figure 1: Classification scheme for disturbed peat and other organic soils of the German Agricultural Soil Inventory with 
exemplary pictures. SOM: soil organic matter (Wittnebel et al., 2021).

http://www.peatlands.org
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Agricultural Soil Inventory in order to characterize 
organic soils sampled in this survey and calculate, 
e.g., their carbon stocks, as this is a key parameter 
in our monitoring programme.

Using data from the German Agricultural Soil 
Inventory, I was able to develop an adapted 
classification scheme for heavily disturbed organic 
soils under agricultural use (Figure 1) and evaluate 
their SOC stocks and other important properties, 
like their nitrogen content, carbon to nitrogen 
ratios and bulk densities². 

Organic soils made up only about 5% of all 
investigated sites of the survey but store on 
average about 530 t SOC per ha in the upper metre 
- which is about five times more than in mineral 
agricultural soils³! These large stocks show that 
there is a high importance for climate protection, 
especially given that, in 2019, emissions from 
drained organic soils accounted for 44% of the 
GHG emissions from agriculture and agriculturally 
used soils in Germany4.

Among other approaches used in the Peatland 
Monitoring Program, we want to be able to detect 
changes in these SOC stocks over a longer period 

of time by resampling. In order to get an idea of 
the number of samples needed to detect typical 
changes in peatland SOC stocks, I evaluated the 
minimal detectable differences (MDD) of SOC 
stocks using the same data set. This comprises not 
only samples from soil pits but also from soil cores 
that were taken around the pit (Figure 2). 

By bootstrapping the data of the soil cores, the 
MDD of SOC stocks in the upper metre were 
determined depending on the number of cores, 
the accepted errors and the peat class. We found 
that with 10 cores per site we might be able to 
detect changes of about 73 t SOC per hectare. 
Assuming typical carbon dioxide emissions of 
these drained and agriculturally used soils, 
resampling would be meaningful after 10 to 15 
years. This is an important implication for planning 
our monitoring programme. 

Thanks to the grant, I was able to show these 
findings at the IPC online congress in May 2021 
although initially, I planned to take part at the 
on-site congress in 2020 and was really looking 
forward to doing so and especially to seeing 
natural peatlands during the field trips.

Figure 2: Driving hammer sample in the field. Photo: Bärbel Tiemeyer

http://www.peatlands.org
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But, as we all know, 2020 took a different turn and 
so we had to adapt to the situation. Fortunately, I 
was able to work from home during the last year 
and made significant progress on my other task: 
compiling a new map of organic soils in Germany! 
This map will be the basis for emissions reporting 
and replace the old map which is no longer up to 
date. It is going to be a compilation of the soil and 
peatland maps of all federal states. As these maps 
are very heterogenous in classification, scale and 
level of detail, I am now working on harmonizing 
the data sets. 

Future work with these valuable data sets might 
also encompass digital soil mapping (DSM) and 
fortunately and again thanks to the grant, I was 
able to take part at the DSM course5 held online by 
staff of the ISRIC (International Soil Reference and 
Information Centre) in May this year. 

Together with 50 participants from 25 different 
nationalities in total I learned a lot about DSM 
itself, as well as geostatistics, data preparation, soil 
sensing and machine learning. Over the course of 
a week, we had online lectures as well as practical 
computer sessions using R and could directly try 
out what was taught by several lecturers. 

A highlight was definitely the virtual tour through 
the World Soil Museum in Wageningen which I 
hope to visit in person some time. With all the 
new input from that course I generated many new 
ideas for further work and possibilities on how to 
use and make the most of my data.

Again, I would like to express my thanks for 
the support by the Alan Robertson Grant 2020 
that helped me finance the DSM course as well 
as participation in the International Peatland 
Congress! 

References
1 https://www.thuenen.de/en/ak/projects/

peatland-monitoring-program-for-climate-
protection/?no_cache=1

² Wittnebel M, Tiemeyer B, Dettmann U (2021): 
Peat and other organic soils under agricultural 
use in Germany: Properties and challenges for 
classification, Mires and Peat, 27 (20), 24pp. 
DOI: 10.19189/MaP.2020.SJ.StA.2093

³ Poeplau C, Jacobs A, Don A, Vos C, Schneider F, 
Wittnebel M, Tiemeyer B, Heidkamp A, Prietz 
R, Flessa H (2020): Stocks of organic carbon in 
German agricultural soils - Key results of the 
first comprehensive inventory, Journal of Plant 
Nutrition and Soil Sciences, 183, 665-681. DOI: 
10.1002/jpln.202000113

4 UBA (2021): Submission under the United 
Nations Framework Convention on Climate 
Change and the Kyoto Protocol 2021 - National 
Inventory Report for the German Greenhouse 
Gas Inventory 1990 - 2019, https://newsroom.
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Mareille Wittnebel
Thünen Institute of Climate-Smart Agriculture
Braunschweig, Germany
mareille.wittnebel@thuenen.de

IPS' Allan Robertson Grants (€500) are 
awarded to:

a) young peatland and peat researchers 
carrying out research or practical work or
b) young professionals in early stages of 
their career in managing peatlands or peat 
industry.

Further reports of 2020 will be published 
in the December issue this year. More info: 
www.peatlands.org/about-us/honoursgrants.  
 
Next deadline is 31 January 2022.

A
llA

n
 R

o
b

e
R

t
so

n
 G

R
A

n
t

 R
e

p
o

R
t

 2
0

2
0

Contributions 
to the Allan 
Robertson 
Grants are 
welcome. Email 
ips@peatlands.
org if you want 
to support the 
scheme (outside 
Finland). Photo: 
Artem Beliaikin
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In Germany, 90% of peatlands are drained and 
mostly used for agriculture. As a result, carbon 
storage and water retention capabilities are 
mostly lost. Instead, drained peatlands are 

significant sources of greenhouse gases. The 
comprehensive gain of near-natural peatlands and 
thus their restoration has increasingly come into 
focus in recent years. 

Until now, it has very rarely been possible to 
directly measure and investigate the changes in 
greenhouse gas emissions during rewetting. We 
have the unique opportunity to investigate the 
rewetting of two drained pre-alpine fens used 
as grassland in southern Bavaria with chamber 
measurements of CO2, CH4 and N2O.

The first one in Karolinenfeld (60 km southeast 
from Munich) has an intensive management 
(with three cuts per year, application of manure/

Greenhouse gas 
emissions from 
agricultural pre-alpine 
fens: the effect of 
rewetting

fertilizer and a low water table: mean value around 
90 cm in 2020). The other one in Benediktbeuern 
(60 km southwest from Munich) has an extensive 
management (with two cuts per year, no use of 
manure/fertilizer since 1990, and mean water 
table around 30 cm in 2020). 

For each of the study sites, we have several 
plots, which have significant different water 
table depths. Since December 2019, CO2, CH4 
and N2O emissions have been measured with 
the closed chambers method. Climate data 
are monitored and recorded every half hour 
(including ground temperatures, air temperature, 
photosynthetic photon flux density, water table 
depth, air pressure…). We also collect data from 
environmental parameters with biomass analyses, 
vegetation description and soil analyses, and we 
regularly measure vegetation indexes (NDVI  
and LAI). 

During the first year of 
measurement, we already 
noticed a significant difference 
between the two study 
sites. The depth of the water 
table seems to be the major 
explanatory parameter for the 
different emissions. Moreover, 
the impact of the cuts on CO2 
emissions is notable, whereas 

During a CH4 and N2O measurement with closed static 
chamber method. Photo: Clarisse Brehier
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we did not measure any difference after the 
application of fertilizer.

At the end of 2020 the field in Karolinenfeld was 
rewetted with a subsurface irrigation system, 
while keeping the management types unchanged. 
In order to achieve this goal, water management 
practices have been introduced using the existing 

drainage pipes in combination with a pumping 
system for subsurface irrigation. 

Since the installation of the rewetting in 
Karolinenfeld in October 2020, we have observed 
a rise of the water table. It is also important to 
notice that until now the year 2021 has been 
wetter than the year 2020 at both sites. 

During a CO2 measurement with closed dynamic chamber method. Photo: Matthias Drösler

Figure 1: Graphical representation of the mean of the water table depth at both sites.
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Clarisse Brehier
Research associate 
Chair of Vegetation Ecology 
Institute of Ecology and Landscape 
Department Landscape Architecture 
Hochschule Weihenstephan-Triesdorf 
University of Applied Sciences
Freising, Germany
clarisse.brehier@hswt.de

Despite this significant rise compared to the year 
before, the average water level depth is still low 
(around −50 cm) and we have not yet measured a 
significant difference according to the greenhouse 
gas emissions.

The aim of the study is also to see whether the 
agriculture activity would be affected by a rise in 
the water table. For the first harvest of this year, 
the biomass per quadrat metre were the same or 
larger than last year. 

We will continue the measurements until January 
2022 to have an overview for two years. We 
expect to gain insight into the greenhouse gas 
exchange within peatlands according to water 
management and agricultural activities and to 
highlight the short-term effects of the transitional 
stage during and after rewetting. We also would 
like to determinate the key factors which drive 
the greenhouse gases emissions in grasslands 
according to different water management and land 
use methods.

Figure 2: KliMoBay’s logo.

This research is part of the KliMoBay 
project, which is a cooperation between 
the University of Applied Sciences 
Weihenstpehan Triesdorf, the Technical 
University of Munich, the Ludwig-

Maximilians-University of Munich and the Bavarian 
State Institute for Agriculture. 

For more information, you can visit the website: 
https://en.klimobay.de.

I would like to thank the IPS for the Allan 
Robertson Grant which allowed me to meet other 
researchers who also study peatlands and who 
shared with me many interesting results, and to 
work at home in good conditions despite Covid-19. 

New Members of the IPS

New members (or new contact persons for corporate and institute members, and industry partners) 
are mainly approved by our National Committees. For all other countries, the approval is made by 
the Executive Board of the IPS. Each National Committee is asked to compare their membership list 
to that of the IPS at least once a year (status below as of 8 September 2021). 

Individual members:

Australia: Ben Keaney

Corporate & institutional members: 

Belgium: Dirk Poelman (CEO Agaris Group)
Finland (Bioenergia ry): Menna Luhtala (EPV Energia), Marko Vainionpää (Pohjanmaan Biolämpö 

Oy), Tarja Väyrynen (Oulun Energia Oy)

You can ask for, change or delete your membership information any time by contacting  
susann.warnecke@peatlands.org.  
 
More info, membership benefits and membership form: www.peatlands.org/join-us 

Welcome to the peatland family :)

http://www.peatlands.org
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Peat at the 2021  
ISHS-IPS Symposium 
on Growing Media

The Second ISHS-IPS International 
Symposium on Growing Media, Soilless 
Cultivation and Compost Utilization in 
Horticulture was held as a hybrid event in 

Melle, near Ghent, Belgium, during  
22 - 27 August 2021. 

The conference was kindly organized by ILVO, 
Ghent University and Hasselt University under 
the leadership of convenor, Bart Vandecasteele, 
supported by Jean-Charles Michel, Chair of 
the ISHS Working Group Growing Substrates. 
The IPS participated with several individual 
presentations throughout the symposium week 

and organized a ‘Peat Afternoon’ on 26 August. 
This session consisted of four presentations and a 
panel discussion, moderated by Acting Secretary 
General, Susann Warnecke. IPS and ISHS members 
were also entitled to a member discount if they 
chose to attend.

Peat Workshop
The peat-related workshop, organized by the 
International Peatland Society on the Industry 
and Policy Day opened with a presentation 
given by the IPS President, Marko Pomerants, 

The stage of the hybrid ISHS-IPS symposium plus virtual speakers on the right. Photo by Susann Warnecke
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Peat-related presentations and posters
The scientific programme included at least the following peat-related presentations and posters. 
Other presentations might also have dealt with peat, but less obviously. The full programme can 
still be downloaded at www.growingmedia2021.com/en/oral-and-poster-programme. 

Testing peat-free growing media based on olive wood residues for olive saplings 
Alev Kir, Anne Kristin Løes, Barbaros Cetinel, Hatice Sevim Turan, Erol Aydogdu, Ralf Pecenka, 
Christian Dittrich, Rafaela Caceres, Margi L Turner, Francis Rayns, Judith Conroy, Ulrich Schmutz

Microbially managed growing media: future sustainable growing media development route with 
decreased environmental footprint 
Pekka Järvenpää, Oliver Grunert, Nico Boon

The interaction induced response next to changes in activity and community composition provide 
a comprehensive understanding of the resilience of microorganisms after peat mining 
Oliver Grunert, Thomas Kaupper, Monica Harnisz, Marcus A. Horn, Adrian Ho

Analyzing rehydration efficiency of hydrophilic (wood fiber) vs potentially hydrophobic (peat) 
substrates using different irrigation methods 
Jean-Charles Michel, Stan Durand, Brian E. Jackson, William V. Fonteno

Replacement of peat by coir in Ranunculus asiaticus grown under different fertigation regimes 
and non-thermal plasma treatment 
Samantha Cannazzaro, Sonia Cacini, Sara Di Lonardo, Pane Catello, Silvia Traversari, Daniele Massa

Wood fibre in pot plant culture; peat replacement up to 50% in volume? 
Barbara Eveleens-Clark, Aat van Winkel, Chris Blok

Opportunities and challenges for the manufacturers of growing media 
Nele Ameloot, Growing Media Europe, Technical expert

Progress on the social responsibility journey of the Canadian horticultural peat industry 
Stéphanie Boudreau, Marie-Claire LeBlanc, Paul Short

Posters:
Fen plant biomass as growing media constituent - cultivation of Pelargonium zonale and Begonia 
x hiemalis in peat reduced mixtures with composted fen plant biomass
Christina Hartung, Elke Meinken

Towards a peat-free horticulture in Europe
Marie Ohmes, Andrew Gallik, Jacques Fuchs, Christoph Carlen, Ute Vogler

Biochar type and ratio as a peat additive in growing media for lettuce seedling production
Nikolaos Tzortzakis, Antonios Chrysargyris, Munoo Prasad, Anna Kavanagh

The proceedings of the symposium, Acta Horticulturae 1321, can be ordered for €95 via  
https://www.ishs.org/ishs-book/1317, ISBN 9789462613133. Sincerest thanks to all speakers!

http://www.peatlands.org
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stating “If the IPS did not exist, it would have 
to be invented”. This interesting viewpoint was 
continued by Maureen Kuenen, Executive Officer 
at the Foundation Responsibly Produced Peat, 
who discussed “The meaning of Responsibly 
Produced Peat in situations where peat is essential 
for growing media”. Bernd Hofer, Chair of the IPS 
Peatlands and Environment Commission presented 
“Peatland distribution, GHG emissions and peat 
extraction in Germany - an analysis of the current 
situation and forecast for future development”. 
This was followed by “Horticultural Peat: Enabler 
and Foundation of Growing Media” by Asha 
Hingorani, the new President of the Canadian 
Sphagnum Peat Moss Association.

Panel Discussion
The 30-minute panel debate then gave further 
background information and allowed participants 
to ask topical questions via the online chat, as 
well as on site. For instance, retailers’ views on 
peatland certification were discussed and GHG 
measurements on after-use 
sites. The quality and quantity 
challenges for the replacement 
of peat were also highlighted. 

While all growing media 
constituents have their 
carbon, biodiversity and 
society footprints, there is a 
keen interest in more data 
on emissions, and on the 
true nature of international 
trade and its implications for 
national and EU-wide legislation 
and recommendations, such 

www.klasmann-deilmann.com
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as LULUCF, Fit for 
55 and Sustainable 
Development Goals, all 
of which will have an 
impact on horticulture.

It seems that even the 
0.1% share of peatland 
use for peat extraction 
worldwide is relatively 
unknown or at least 
debated. Attendees also 
noted the restoration 
efforts of the industry 

with interest. This event highlighted, as have many 
others, that industry and science definitely need 
to learn from one other and share their “secrets” 
wherever possible.

Finally, Ms Warnecke invited the participants to 
attend the IPS Annual Convention in Latvia in 2022 
and the International Peatland Congress in China 
in 2024. She also announced that the position of 
Chair of the IPS Growing Media Expert Group was 
still vacant and welcomed all participants who 
were interested in peat to become members of 
the IPS. More data on emissions will be available 
via the new Peatlands and Climate Change book, 
hopefully this autumn (see page 47). 

The next International Horticultural Congress will 
be organized in Angers, France in August 2022.

Susann Warnecke
Acting Secretary General
susann.warnecke@peatlands.org 

Peatland CO2 emissions analysed by Bernd Hofer. Photo by Susann Warnecke

S. Warnecke, M. Pomerants, B. Hofer and A. Hingorani during the panel. 

http://www.peatlands.org
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The IPS Secretariat carried out a member 
survey between 29 September and 
30 October 2020. Altogether, about 1500 
members were asked to participate and 

75 responded (5%). We were curious to know 
what you think about the IPS, which things can 
be improved and what we are already good at. 
We will publish the questions and answers to the 
survey in a new series; this is the third part.

Some of you joined the IPS decades ago, some 
only last year - what were the reasons for 
joining our unique network of peat and peatland 
specialists? These answers were given in the 
member survey last autumn, and these are maybe 
also the most important reasons for remaining 
within the society. 
 

Results of the IPS 
member survey 2020
Part III - Why did you join the IPS?

The main reason seems to be - quite predictably 
- the exchange of, or access to international 
knowledge and contacts. This includes networking, 
events, the exchange of information and a 
multi-stakeholder approach. Our members 
value connections and information, and wish 
to discuss (preferably face-to-face) issues with 
people concerned with mires and peat. This was 
mentioned often. 

An important reason for being members is the 
“academic interest in peatlands” in “the science of 
peat” or current research on peatlands. Peatland 
conservation is also very important to many 
members. From an industrial perspective, “as peat 
producers we considered it important” and nicely 
said “corporate imperative”. This also applies to 

Excursion during IPC2012 in Sweden. Photo: Riitta Korhonen
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individuals that are members via their company. 
Some have also changed their interest from, e.g., 
peat to peatland restoration. Others would like IPS 
to “lobby for the use of peat in horticulture”.

On the practical side, members were interested 
in access to publications and wished to benefit 
from lower registration fees when 
attending the congress and other 
events. Many also highlighted 
membership in one of our National 
Committees as the main reason for 
becoming a member of IPS, such as 
“being part of DGMT”. 

Others even remembered the 
time they joined, e.g., during 
“my rewetting efforts on cutover 
peatlands in Emsland, Germany”. 
Luckily, two survey participants 
mentioned the active role they take 

IPS members in Vilnius in 2018. Photo: IPS Archives

as IPS members, “to share 
my experiences with other 
colleagues” and “to support 
peatlands communications”, 
which are both extremely 
important.

We are especially glad to 
hear that “even as a student I 
admired the amount of work 
IPS did in peatlands”. Being 
called a “reliable international 
group involved in peatland and 
peat science” gave us a sense of 
satisfaction.

One member wrote a very good summary that, 
“IPS is important as an independent party in 
collecting and providing information about 
peatlands and in conducting studies and research. 
In short, an independent authority when it comes 
to knowledge and information about peatlands. 
This is especially important as there is a great deal 

of ignorance and misunderstanding 
about peat and peatlands”. 

Thank you very much for sharing 
your thoughts with us and for being 
a member, of course. 

Susann 
Warnecke
Acting Secretary General 
susann.warnecke@peatlands.org

Presentations at the International Peatland Congress in 
Kuching, Malaysia in 2016. Photo: Samu Valpola

IPS Symposium and Peat Expo in Qingdao, China in 2019. Photo: Hannu Salo

http://www.peatlands.org
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This autumn, a touch of the tropical has 
come to southeast Scotland. From early 
August until late October, 2021, the St 
Andrews Botanic Gardens are hosting a 

photography exhibition all about Peru’s lowland 
tropical peatlands. 

Lydia Cole, Katy Roucoux and Althea Davies, 
lecturers from the School of Geography and 
Sustainable Development at the University of 

From steaming swamp to 
blanket bog: an exhibition 
of photographs taken 
during field work in the 
peatlands of the Peruvian 
Amazon

St Andrews, in collaboration with the Botanic 
Gardens and with funding from the British 
Ecological Society and The Leverhulme Trust, have 
curated a collection of photographs that take you 
on a tour of the steaming swamps of the Peruvian 
Amazon. 

The selected photographs were taken by 
researchers from the Universities of St Andrews, 
Edinburgh and Leeds, and the Instituto de 

Investigaciones 
de la Amazonía 
Peruana (IIAP, 
Institute for 
Research on the 
Peruvian Amazon, 
www.gob.pe/iiap) 
across ten years 
of fieldwork in 
Peru’s peatlands. 

The exhibition 
explores three 
key themes: 
ecosystems - 
highlighting 
the “ecosystem 
engineers” 

An open peatland ecosystem in the Peruvian 
Amazon. Photo: Lydia Cole. For more details on this 
image, and the others featuring in this exhibition, 
visit: https://peatlands.wp.st-andrews.ac.uk.

http://www.peatlands.org
http://www.peatlands.org
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responsible for carbon storage; fieldwork - 
describing experiences of data collection in 
the swamps; and people - illuminating the 
communities and activities associated with the 
peatlands. 

In addition to the physical exhibition, a virtual 
gallery is housing the photographs and captions to 
provide online access to audiences near and far: 
www.peatlands.wp.st-andrews.ac.uk. The website 
is also available in Spanish and will be live beyond 
when the exhibition closes at the Botanic Gardens 
at the end of October 2021. When accessibility 
improves in Peru and COVID-cases stabilise, 
colleagues from IIAP plan to display a Spanish-
language version of the exhibition in a National 
Reserve in the Amazonian region of Peru.

Peatlands make up over 20% of the land area in 
Scotland. The most common type of peatland is 
a blanket bog, where layers of peat carpet the 
bedrock, forming waterlogged, mossy and shrubby 
landscapes. In the Peruvian Amazon, peatlands 
look very different as they are generally forested 
and often flooded; they are the archetypal 
‘swamp’. Over 80% of Scotland’s peatlands are 
thought to be degraded, whilst Peru’s peatlands 
are mostly still in an intact state.

Researchers at the University of St Andrews 
and other members of the Tropical Wetlands 

Consortium (https://tropicalwetlands.wp.st-
andrews.ac.uk/en/about), are measuring and 
mapping the distribution of carbon within the 
Peruvian Amazon peatlands, the biodiversity 
they contain and their long-term dynamics, to 
understand how they develop over centuries to 
thousands of years.

Other projects, as many of the photographs 
highlight, are exploring the value, meaning and 
cultural importance of the peatlands to the 
communities who live there. The photographs in 
the exhibition have been selected to provide an 
insight into not only these peatland ecosystems 
and the people who live in and around them, but 
also the experience of doing research in these 
carbon-rich environments. 

You can find out more about the different projects 
and team members at www.tropicalwetlands.
wp.st-andrews.ac.uk. If you do have a look at the 
exhibition and it leaves you with questions or 
comments, the curators would love to hear them. 
Please email the author if you have any feedback.

Indigenous Urarina women harvesting Mauritia flexuosa palm shoots from a 
peatland palm swamp in the Peruvian Amazon. Photo: Lydia Cole

Lydia Cole 
 
University of St Andrews  
Scotland, United Kingdom 
lesc1@st-andrews.ac.uk

http://www.peatlands.org
mailto:lesc1%40st-andrews.ac.uk?subject=


peatlands international 3.2021 www.peatlands.org peatlands international 3.2021 www.peatlands.org34

Last Saturday of August in Finland we 
celebrate Finnish Nature Day in a number 
of ways. During this week we want to raise 
awareness for safeguarding the precious 

peatlands. A trip to a mire in cooling weather 
with the landscape painted with colourful leaves 

Towards flourishing 
peatlands in Finland - 
Hydrology LIFE project 
safeguards globally 
threatened wetlands

and the scent of ripening cranberries in the air 
provides a clue that autumn and winter are near. 
At summertime our wetlands are buzzing with life, 
or they used to be.

Finnish mires are also undergoing extensive 
exploitation. Peatland drainage actions beginning 
in the 1950s have harmed and changed 54% of 
our peatlands. It has led to a situation where 
every ninth species in Finland is under threat. The 
highest proportion can be found among birds and 
bryophytes (mosses). The trend goes around the 
globe: wetlands are the most threatened habitats 
in the world. None of us can survive without 
clean water, so it is time to roll up our sleeves 
and restore as many of the wetlands as we can. 
Peatlands offer so many benefits for us all that it 
is worthwhile to work for retaining functional and 
natural state wetlands.

Hydrology LIFE is one of the most important and 
effective projects for improving the status of 
peatlands and headwaters in Europe. We restore 
peatlands in over 100 Natura 2000 sites across 
Finland. “Together with about 200 professionals 
we are working to tackle the biodiversity loss and 
climate change. Our large and diverse project not 
only helps restoring wetlands but we also come 
up with new initiatives and an operating model 
for rewetting the dried-out protected peatlands. 

Half of Finland's peatlands are used for forestry (51%). 
Autumn landscape near Rautalampi. Photo: Janika Palu

http://www.peatlands.org
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We also provide invaluable new data of the effects 
of the restoration for example to endangered 
bats. All actions aim to preserve the biodiversity, 
improve water quality and to slow down the 
climate change,” says Project Manager Eerika 
Tapio, Parks and Wildlife Finland. 

“To mention a few of our 34 actions we improve 
the habitat quality of 11 valuable habitats (6,600 
hectares) and restore a 34 km of degraded streams 
and 14 ponds. In the landscape scale, our actions 
not only improve the water quality and help in 
flood risk management, but they are also tackling 
the global issues.”

Healthy peatlands, 
healthy earth
The Hydrology LIFE project joins with great joy 
the global peatland partnership to highlight the 
amazing peatlands and the restoration work that is 
done across the world. The UN and the upcoming 
COP26 want to unite people to fight together for a 
healthier globe. We only have one, and we need to 
do all we can to safeguard its nature.
 
“The peatlands restoration work that Hydrology 
Life has been doing across Finland not only 
benefits the EU, but also has great benefit for the 
world. Migratory cranes and other threatened 
and endangered birds are reaping the benefits as 
the project pays special attention to their habitat 
needs - an excellent example to follow. 

Biodiversity conservation is also advanced through 
ecosystem diversity - and we know that the world 
needs more of these triple win approaches to 
tackle the nature, climate and pollution crises.”

Dianna Kopansky, Programme Management 
Officer & Global Peatlands Coordinator, UN 
Environment Programme.

Mires and Peat - the scientific journal of IPS and IMCG. Submit your 
paper. Open access and for free. www.mires-and-peat.net

Whilst the autumn colours slowly catch up to the 
forest on the edge of the mires, migrating cranes 
can be seen flying above us in a V-shape, leaving 
the wintry landscape of Finland. 

While cranes dance along in southern conditions, 
mire restoration continues throughout the winter 
in Finland. Ditches will be filled, small streams 
returned to their old routes and we will take care 
of bird lakes so that when the migratory birds 
return with the light of spring the habitats will be 
more thriving both for them - and all of us. 

Cranes over Torronsuo National Park. 
Photo: Vesa Nikkanen

Eerika Tapio
Project Manager
Metsähallitus, Parks and Wildlife Finland 
eerika.m.tapio@metsa.fi
+358 206 39 4225

Hydrology LIFE project:  
www.metsa.fi/en/project/hydrology-life
YouTube https://youtu.be/lN527h2h7mY

http://www.peatlands.org
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We are saddened to inform the 
international peatland community 
that our beloved Yunsiska Ermiasi 
passed away from COVID-19, on 

5th August 2021 at 18:45h Western Indonesian 
Time. Siska, as she was known, was Deputy 
Director I Operations for Borneo Nature 
Foundation Indonesia (BNF). She died while 
being treated at Muhammadiyah Hospital in 
Palangka Raya, Central Kalimantan, Indonesia, 
and was buried at Pal 12 Cemetery in Palangka 
Raya on the 6th August 2021.

Siska was born on 12th June 1981 in the village 
of Tewang Pajangan, Kurun District, Gunung 
Mas Regency, Central Kalimantan. Her village 
had strong ancestral values for protecting and 
preserving their forests and environment. 
Thus, with an already strong passion for 
protecting the environment, Siska started her 
career in conservation after completing her 
bachelor’s degree in Agronomy and Soil Science 

In memoriam
Yunsiska Ermiasi, SP., M.Si.
12th June 1981 - 5th August 2021

in 2003. In 2014, she received a master's 
degree in Environment and Natural Resources 
Management from the University of Palangka 
Raya. 

Siska began her career working at the Centre 
for International Cooperation of Sustainable 
Management of Tropical Peatlands (UPT LLG 
CIMTROP), at the University of Palangka Raya 
in 2003, where in 2006 she was promoted to 
Secretarial Coordinator, helping to coordinate 
multiple tropical peatland conservation and 
research projects, and supporting countless 
local and international researchers with 
bureaucratic and logistical issues. During this 
time, she developed a deep knowledge of 
peatland conservation and development issues 
in the region. 

In 2016, Siska joined BNF Indonesia as our 
Conservation Manager and was placed in charge 
of several large conservation projects. She was 
responsible for establishing and overseeing 
BNF’s peat reforestation project, community 
nurseries and firefighting teams, and liaising 
with many different parties to ensure the 
success of these projects. 

In 2019, she was appointed as a Deputy 
Director I Operations for BNF Indonesia, where 
she excelled. She was extremely committed, 
passionate and hard-working, and was a true 
advocate for indigenous Dayak women in 
peatland conservation. The BNF family are so 
proud and privileged to have had Siska working 
with them. 

There are few people as kind, generous and 
warm-hearted as Siska. Her family, friends Work in the field. Photo: BNF

http://www.peatlands.org
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and the whole BNF family around the world 
have been deeply saddened and shocked by 
her death, especially as it was so sudden and 
unexpected. We will try to continue what she 
has started. She was an important advocate for 
peatland conservation in Kalimantan and had so 
much still to give to the cause. 

She was a very humble and inspiring person. 
A Dayak woman from a humble background, 
who gave her short life to make a real and 
lasting impact on society and conservation in 
Kalimantan.

BNF will strive to continue her work and her 
legacy, and will be setting up a fund in her name 
to support Dayak women in conservation in the 
region. 

Rest in peace, Siska! You were a shining light in 
this world and will never be forgotten!

Borneo Nature 
Foundation  

As of 1st January 2022, Hein Boon will 
no longer be the Director of RHP. He 
will be fully committed to Responsibly 
Produced Peat (RPP) in the new year. 

The Supervisory Board of the RHP foundation 
commissioned Ceres Recruitment to recruit a 
suitable successor. Marco Zevenhoven remains the 
Deputy Director and will lead Advice and Research 
as operational manager.

Since March 2003, Hein Boon has been Director 
of RHP, the knowledge centre for substrates. 
There is a social debate about the transition in 
raw materials for growing media and the position 
of peat. RPP can contribute to this discussion 
and Boon is committed to doing so. From the 
beginning Boon was closely involved with the RPP 
foundation, which was founded in 2013. 

RPP stimulates that peat for growing media is only 
harvested in areas that have already been drained 
and that during production there is no impact on 
high conservation values. After the use phase, RPP 
also requires an appropriate after-use destination, 
taking environment and climate into account. 
Please contact us if you have any questions  
about this news item.

Hein Boon moves to RPP

Barbara Zeelenberg
RHP, the Netherlands
+31 174 62 03 60
zeelenberg@rhp.nl

Do you know the IPS Document Database? 
Download IPS publications and conference proceedings for free and via open access.
www.peatlands.org/publications/document-database

http://www.peatlands.org
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This heavily illustrated book provides a new 
assessment of the long-term dynamics of 
temperate ombrotrophic bogs. It adopts 
a holistic approach to their life cycle that 

should be considered in timescales of millennia. 

James H.C. Fenton: 
An Illustrated Book 
of Peat - Life and 
Death of Bogs
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The background to the information provided 
and discussed is based on the author’s own 
experiences in the United Kingdom, especially 
Scotland, and the Falkland Islands where he 
worked for two years. It contains 212 A4 pages 
with many colour photographs and colour 
illustrations in two volumes (text and appendices) 
to aid in the understanding of the complex 
processes the author describes. 

The pages are not numbered consecutively from 
beginning to end of the volumes but separately in 
each of the four Parts and appendices. It is only 
available as hard copy because a digital version 
would be too large a file (to ensure the detail of 
the photographs is maintained), and the reader 
needs to make cross-references within and 
between volumes. 

Published by Fenton Publishing  
ISBN 978-1-8384193-01; March 2021.

The Royal Scottish Geographical Society has 
kindly supported the printing of this book, 
enabling it to be sold at the reasonable price of 
£19.99. It is available from NHBS Ltd, 1-6 The 
stables, Ford Road, Totnes, Devon TQ9 5LE, UK 
www.nhbs.com/an-illustrated-book-of-peat-2-
volume-set?bkfno=252901

http://www.peatlands.org
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Both volumes are printed on high quality glossy 
paper to support the many high-definition 
photographs. These are complemented by 
diagrams to supplement the explanations given 
rather than large amounts of text. As a result, the 
book is an unusual visual approach that should 
be read using both volumes together. The spiral 
binding enables the pages of both volumes to 
be fully opened side by side, something that is 
unusual, but essential to enable immediate cross-
referencing and obtain full benefit of this book.

The author provides some definitions of peatland 
and peat that do not always coincide with those 
of other experts. For example, in the early stages 
of ombrotrophic peat development the organic 
matter generated by peat-forming plants will be 
too thin and uncompacted to form a catotelm. 

This can take place only when the accumulated 
organic surface layer exceeds 20-25 cm. Dr Fenton 
suggests that while the terms ‘peatland’ and 
‘peat bog’ refer to the entire system, the term 
‘peat’ should be restricted to the catotelm only. 
Consequently, an ombrotrophic peat bog is a soil 
type containing both an acrotelm and a catotelm. 

Volume 1 is divided into four parts:

1. Instigation and growth
2. Development of pool systems
3. Peat erosion
4. Implications for climate change and 

management

In the First Part the 
author explains why 
peat forms, how it grows 
above the surrounding 
landscape, taking its 
own water table with it, 
and subsequent lateral 
spread. 

The Second Part is 
devoted to analysing 
the development of 
parallel pool systems on 
peatlands (patterned 
bogs) and suggests they 
are sinusoidal waves of 
the acrotelm caused by 
downhill creep. 

The Third Part examines the different types of peat 
erosion and proposes a new classification system, 
together with a listing of the causes of erosion, 
both natural and human induced.

The first three parts take a detailed look at 
the different factors influencing the long-term 
dynamics of ombrotrophic bogs, while the fourth 
applies this understanding to the conservation and 
management of peatlands, and implications for 
climate change. 

A summary of Parts 1, 2 and 3 is presented, not 
as may be expected, at the beginning or end of 
Volume 1, but at the start of Part 4 on Climate 
Change and Land Use to aid their understanding. 
Conclusions concerning Implications for Climate 
Change and Land Use are provided at the end of 
Part 4. A summary of how to assess the carbon 
balance of a peatland is provided in Table 4.9, and 
peat erosion types in Figure 3.8.

Part 1: Instigation and 
growth
This Part considers peat initiation, growth, 
compression, and decomposition; uncompacted 
peat, different types of temperate peat; lateral 
expansion of blanket peat; succession to 
ombrotrophic peat on nutrient-richer sites;  
role of Sphagnum and other peat-forming 
vegetation. 

1.6  Turf cutting face Ireland. All photos: James Fenton

http://www.peatlands.org


peatlands international 3.2021 www.peatlands.org peatlands international 3.2021 www.peatlands.org40

Three conditions are said to be necessary for 
ombrotrophic peat formation:

a. Presence of plants that can provide a tightly 
bound water-retaining turf, capable of drying 
out at times (Sphagnum is helpful but not 
essential).

b. A fibrous surface layer, the acrotelm, capable 
of holding the structure together, preventing 
slumping and erosion.

c. Enough compaction to produce an amorphous 
mass with small pore spaces to facilitate 
capillary action and overcome gravitational 
drainage.

    

Part 2: Development of 
pool systems
Peat bogs in many geographical regions have pool 
systems of different sizes and orientation. These 
are referred to as ‘patterned bogs’. This Part deals 
with origin of parallel pools, expansion of pools 
over time, and discussion of various scenarios of 
pool development and decline.

It is important to note that:

a. Some bogs do not have pools even in areas 
where patterned bogs occur.

b. On level ground pools tend to be randomly 
orientated, while,

c. on sloping ground pools are parallel to each 
other at right angles to the slope.

d. Some bog pools are of similar size, but
e. others can differ greatly in extent.
f. Pools can develop on large and small bogs.
g. If a bog surface is intact, without pools, 

subsequent pool development must be a 
secondary feature. 

Part 3: Peat erosion
Many authors have written about this subject, and 
there is a consensus that peatlands in boreal and 
temperate regions are inherently unstable. They 
have initiation, life cycle and eventual degradation 
phases, and possible disappearance. Some 
authorities, however, believe that erosion may not 
lead to the complete demise of a bog because it 
is possible for peat formation to restart even in 
eroded areas, or elsewhere when eroded peat is 
redistributed downslope.

The causes of peat erosion are numerous, 
with older bogs and thicker peat being most 
susceptible. James Fenton re-examines the 
types and origins of peat erosion, explains 
its development, and proposes a modified 
classification and revised terminology.

Proposed Classification of Erosion Types

1. Loss of acrotelm
a. Surface erosion - Sheet erosion
i. Cessation of peat growth
ii. Fire damage
iii. Mechanical damage

b. Gully erosion - Water erosion/dissection
i. Watercourses: natural
ii. Watercourses: artificial

b./c. Gully erosion - Vertical edge cut-back

c. Vertical edge cut-back - Marginal erosion

2.1-1  Patterned mire, Inverewe, Wester Ross, Scotland Patterned mire, Wester Ross, Scotland.
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i. Peat growth, creep, and instability
ii. Mechanical damage
iii. Water erosion
iv. Animal rubbing
v. Fire damage
vi. Peat cutting

2. Underwater
2/1b./1c. Underwater - peat hags

3. Internal

4. Catastrophic - Mass Movement

One process may dominate but several or all may 
be present with one type merging into another. In 
Type 1 the acrotelm is lost, resulting in exposed 
catotelm, for which there are numerous possible 
causes, natural and artificial. Types 2 and 3 occur 
where the catotelm peat erodes and oxidises 
either underwater or owing to changes in surface 
vegetation. Type 4 is catastrophic because the 
entire peat mass moves downhill suddenly.

Peat growth can restart in eroded areas, and 
peat accumulation can be rapid, suggesting that 
ombrotrophic peat can experience long-term 
cycles of growth and erosion. Peat regrowth may 
not commence in all parts of an already eroded 
bog.

Peat cutting for domestic fuel is like erosion, but is 
deeper and widespread over larger areas, initially. 

Peat growth can restart on cutover bogs if the 
surface turf (acrotelm) has been preserved below 
the cutting face. Where bogs have had their peat 
cut down to expose the mineral substrate peat 
regrowth may take a very long time or never occur.

The author concludes that erosion is the fate of 
most temperate ombrotrophic bogs, similar to 
boreal ones. He postulates that since temperate 
peat-forming plants are tolerant of a wide range of 
climatic conditions, and if they are still available, 
able to colonise and grow, peat formation and 
accumulation are independent of climate.

Part 4: Implications for 
climate change and  
land use
There are four sections in the final part of this 
book - conservation, climate change mitigation, 
future of peatlands in a changing climate, and 
trees in and on peat. 

Conservation

The author quite correctly states that 
ombrotrophic peatlands are an internationally 
rare habitat worthy of protection. This is true for 
all stages of their life cycle from early initiation, 
through pool formation, to the final erosion stage. 

3.22  Vertical edge of blanket bog, Coire Ceirsle, Scotland.
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Any one peatland is likely to exhibit several stages 
in their development and degradation, and this 
adds to their biodiversity of habitats and species.

Although human intervention such as removing 
trees and blocking ditches to rewet peat to 
promote growth of peat-forming plants and 
return peatlands to more natural states are 
laudable activities, there are potential conflicts 
between climate change mitigation and nature 
conservation. 

For example, gulley blocking to reduce release of 
stored carbon interferes with a peat bog’s natural 
processes. If this intervention is carried out to 
mitigate the impact of human activity it might 
be justified, but if not then it can reduce the 
naturalness of the landscape.

Strategic landscape planning is therefore 
necessary to identify and prioritise the most 
important interventive actions to prevent 
unforeseen consequences damaging nationally or 
internationally important habitats.

Climate change mitigation

Peatlands, globally, are the largest terrestrial 
carbon store on the planet, and steps must be 
taken to ensure as much of it as possible is kept 
in the ground. Climate change mitigation of 

ombrotrophic peatland is advocated when their 
degradation and excessive emission of greenhouse 
gases has been initiated and/or maintained by 
human actions such as farming, forestry, industrial 
pollution, leisure activities, peat cutting and water 
regulation.

Early stage and shallow peatlands where the 
catotelms are thin or still developing have the 
best long-term carbon sequestration and storage 
potential and should be prioritised for strongest 
protection and mitigation. Older bogs with thicker 
peat are likely to be experiencing some form of 
erosion somewhere, making them less effective 
net carbon sequestrators, although they will 
remain significant carbon stores.

Owing to the large range of peat erosion causes 
and features, it is virtually impossible to provide 
a single all-embracing meaningful definition. Peat 
erosion can be a natural or a man-induced feature, 
but the presence of erosion does not necessary 
imply overall loss of peat from a bog, although this 
could be the case. It is the overall carbon balance 
of a bog that is important. As mentioned, in Part 
1, the absence of Sphagnum does not necessarily 
mean that there is no peat accumulation. 

Peatland carbon balance is determined by three 
rates, all of which are difficult to measure making 
carbon balance assessment an inexact science:

F.3-4 Pine tree on Achnacree Moss, Scotland.
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• Active peat growth of the first cycle peat
• Erosion
• Growth of the second and subsequent peat 

cycles

A peat bog can be in any one of three carbon 
balance states:

1. Positive -sequestering carbon that increases 
the store over time.

2. Neutral - maintaining a carbon store of 
constant size.

3. Negative - releasing carbon, decreasing the 
store over time.

At a landscape scale a peatland could experience 
all three states in different locations, making it 
difficult to assess the overall carbon balance. 
This Book contains a simple table (4.9) to assist 
with estimating the overall carbon balance, 
while a carbon budget calculator using an Excel 
spreadsheet is provided in Appendix G.

Over millennial timescales, it is likely there 
is a maximum carbon storage potential for 
ombrotrophic peatlands, after which the amount 
of carbon stored fluctuates about a lower mean, 
with growth matching erosion over the long-term.
Pools on bogs are erosion features because of the 
way they expand, coalesce, and eventually drain, 
making it difficult to determine the surface area of 
pools that will change a bog from carbon positive 
to negative. 

In term of climate mitigation, the question 
arises ‘should the rate of carbon sequestration 
be increased through rewetting and artificially 
revegetating drained and eroded areas’? 
Rewetting alone only serves to reduce greenhouse 
gas emissions of CO2 but does not stop them. 
Reintroduction of peat forming plants and their 
proven sequestration of carbon is essential to 
increase the carbon store.

The author contends that from a climate 
mitigation perspective, most impact will be 
achieved if revegetation of eroded areas is 
targeted at locations where the entire peatland is 
in negative carbon balance, or there is evidence 
that erosion was caused by human activity.

The future of peatlands in a changing climate

The rate of growth of temperate ombrotrophic 
peat is probably insensitive to climate and is 
influenced more by the ecological characteristics 
of the peat-forming plants. Most of these species 
have a distribution range extending from the 
British Isles south to warmer climates, and east 
and north to colder ones. A greater impact is 
likely to be from intense rainfall and drought 
events causing greater peat erosion, catastrophic 
collapse, and increased peatland and peat fires.

According to the author, if climate mitigation is 
to be taken seriously, all activities that result in 
removal of or damage to peat and its oxidation 
should stop. However, although he includes peat 
harvesting and construction, he excludes grazing 
animals, and the use of peat in the malting of 
barley for Scotch whisky production. He states that 
the impact of grazing on peat erosion has been 
overstated and should be regarded as a natural 
feature, although it has accelerated because of 
over-grazing at high density. He adds further that 
in Scotland peat erosion was extensive before 
sheep farming was introduced. 

This logic is difficult to follow or agree to because 
the largest greenhouse gas emissions from 
drained, degraded peatland at the present time 
are from upland blanket bogs subject to past 
gripping and grazing, lowland peatlands used for 
arable crops, and forestry on peatland. 

GHG emissions from domestic peat cuttings are a 
historical feature but at the present day are still 
considerable, while those from commercial peat 
extraction for horticulture are the smallest of all 
at around 2% of emissions from all UK drained 
peatland, and 0.1-0.2% of total UK emissions. Peat 
extraction for production of Scotch malt whisky 
appears to be sacrosanct, although it is a product 
introduced in the Victorian era as a fashion drink 
for the wealthy.

The ongoing use of peatlands and peat to ensure 
optimal climate change mitigation should be based 
on their responsible management, and wise use 
supported by verifiable science and justifiable 
needs.
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Trees in and on peat

In this final section of his book the author 
introduces the dilemma of multiple land uses, 
multiple activities, and the impact of reducing 
some to further the cause of climate change 
mitigation on ombrotrophic peatland.

Historically, in the British Isles, colonisation of 
ombrotrophic peatland by trees (mostly conifers) 
was relatively rare owing to the climate, acidity, 
and nutrient deficiency of this habitat. After the 
last glacial period, few conifer species recolonised 
these islands and only Scot’s Pine and Juniper   
colonised acid soils. 

As climate ameliorated and became milder, pine 
was pushed to the margins in northern Scotland 
and a few locations in Ireland. This tree does not 
tolerate waterlogging and on upland acid soils it 
was unable to survive on the rapidly developing 
blanket peatland in the Atlantic Period, proof of 
which can be found underneath the peat.

From the mid-18th Century coniferous trees, 
including pine were planted in estates from which 
they spread to the margins of peat bogs, colonising 
drier peat. In some cases, Scot’s Pine was planted 
on drained peat bogs in the lowlands as part of 
attempts to convert them to other uses. Conifer 
planting increased greatly following World War 1 
that highlighted the danger to Britain’s war effort 
of a lack of timber, most of which was imported. 

Much of these new plantations were established 
on marginal land with poorer soil including 

ombrotrophic bog. This expanded post 1960’s 
when tax incentives were provided for planting 
conifers, including in the Flow Country peatland of 
northern Scotland, from which Sitka spruce is now 
being removed.

The dilemma is that peatland can be invaded and 
colonised by non-native conifers that only grazing 
by sheep and cattle can control. If grazing were 
to be stopped bogs are likely to be taken over by 
conifers and other trees such as birch that would 
dry the peat and liberate some of their carbon 
store, hence contributing to climate change 
processes.

Volume 2
Volume 2 contains seven appendices that present 
additional information on:

A. Capillary action and peat formation

Peat forms when partially decomposed dead 
plant material becomes compacted, forming 
a perched water table, enabling the peat to 
remain permanently waterlogged, and preventing 
complete decomposition under anaerobic 
conditions. Water is held by capillary action and 
can move upwards against gravity. 

The extent of this water height increase is a 
function of the balance between capillary and 
gravitational forces. This equilibrium means that 
water will not drain downwards. The smaller the 
peat pore size, the greater the capillary force, and 

the higher water can rise.

B. Bulk density

Bulk density of peat is the dry mass 
of a standard volume of field material 
(solids plus pore space and water), 
usually expressed in grammes per cubic 
centimetre. It is probably the most 
important physical characteristic of peat 
because many other properties, for 
example, particle density, porosity and 
water holding capacity, are linked to it. 

Bulk density depends on the degree 
of peat compaction, the plants from 
which the peat has formed and their 

SP 14 - Spindrift Rocks peat banks.
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stage of decomposition, and the mineral content 
of the peat. Bulk density determinations are 
essential in interpreting a range of peat analytical 
measurements, especially those relating to 
drainage, subsidence, cultivation, and carbon 
content.

C. Falkland Islands peat

Sphagnum moss is not a major contributor to peat 
formation in the Falkland Islands where its role is 
taken by the grass Cortaderia pilosa, the flowering 
member of the Liliaceae Astelia pumila, and 
occasionally the tall tussock grass Poa flabellate, 
or the moss Polytrichum strictum. Peat in the 
Falklands can date back to the pre-Holocene up to 
16,000 years BP.

D. Growth and erosion of moss peat

Extensive banks of Polytrichum strictum moss peat 
are common in the Maritime Antarctic, especially 
South Orkney Islands, South Shetland Islands, and 
the western side of the Antarctic Peninsula. The 
author mentions one bank in the Falkland Islands 
near Johnson’s Harbour. 

E. Complex peatland landscapes: a case study

This is a Case Study of a complex peatland 
landscape at Coire Ceirsle Hill, Inverness-shire, 
Scotland at an altitude of 380-650 metres. Many of 
the instigation, development and erosion features 
described in this book are from this location. 
These are presented, described, and explained in 
many high-quality photographs.

F. Presence of trees on ombrotrophic peatland  
in Scotland

On ombrotrophic peatlands that receive their 
water only from rainfall, trees dry out the surface 
peat owing to their transpiration. If the upper 
layer of the catotelm dries and oxidises, aerobic 
respiration can cause peat to oxidise and release 
carbon to the atmosphere as carbon dioxide. 
Commercial plantations on peatland require 
creation of a network of drainage ditches to 
increase and maintain drainage, leading to a 
constant release of stored carbon. 

The author concludes that any tree planting on 
peatland landscapes is detrimental to climate 

change mitigation, and where trees have been 
planted on peat, they should be removed.

G. Estimating carbon budgets: a carbon calculator

A simple carbon calculator is presented to 
determine which of the three states the peatland 
is experiencing:

1. Positive, and absorbing more carbon than it is 
releasing.

2. Neutral, with a carbon store that is neither 
increasing nor decreasing.

3. Negative, and releasing more carbon than it is 
storing.

Several problems associated with determination 
of peat growth and erosion rates are discussed 
including carbon-dating, measuring plant growth 
and decomposition, measurement of gas fluxes, 
and direct measurement of erosion. 

Accurate knowledge of peat bulk density is 
essential to estimate the total amount of carbon 
stored. Selected references and a glossary are also 
provided.

Summary and comments
Conclusions from the book include: 

• Peatland growth is not particularly sensitive to 
climate.  

• Pools are erosion features. 
• In addition to having human causes, erosion 

is also a natural feature of peatlands - and 
decisions must be made whether preserving 
natural processes (including erosion) is more 
or less important than action to minimise 
carbon loss. 

• Blanket peatland landscapes may have a 
maximum carbon storage potential, after 
which the carbon store fluctuates about a 
mean with growth matching erosion. 

• Shallow peats offer the best potential for  
long-term carbon storage. 

• Increasing tree cover and maintaining 
unforested peatlands can be contradictory 
objectives.

• Estimating the carbon balance of peatlands 
is an inexact science. The amount of carbon 
stored in blanket peat can be 10 times that 
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stored in a commercial plantation of Sitka 
spruce of the same area. 

Currently, there is strong interest on the role of 
peatlands in climate change. This consists, on the 
one hand of stressing the carbon sequestration 
role of mires, and on the other, greenhouse gas 
reduction benefits of rewetting drained and 
degraded peatland. Conservation of the former 
and restoration of the latter is said by some to be a 
necessity to mitigate global warming. This belief is 
a simplification and shows a lack of understanding 
of the life cycle of peatlands and how they 
function. They are much more complex than this, a 
fact that James Fenton stresses and explains in his 
book.

His most important contention is that peatlands 
do not exist for ever. They have a finite period 
of existence, albeit measurable in thousands of 
years. During this time, they exhibit different life 
cycle stages from instigation to demise. Under 
waterlogged conditions certain tolerant plants 
sequester carbon dioxide from the atmosphere 
and store carbon in peat that accumulates over 
the years. These plants can absorb and hold water 
externally to their stems of roots, draw water 
upwards by capillarity, and ensure bogs remain 
wet at their surface. 

The difference between the rates of peat 
accumulation in different parts of a peatland (e.g., 
margin and interior) result in different peat surface 
elevations and gradients. These exert stress on 
the surface peat causing the acrotelm to move 
downslope, fracture, and initiate pool formation, 
leading to onset of erosion.

On any one peatland, different life cycle stages 
are likely to be operating simultaneously. For 
example, peat instigation may be occurring around 
the margins as the bog extends its landscape 
cover; in the interior parts peat formation may 
be taking place and peat accumulating, while 
in other locations pools may have formed and 
are increasing, leading to erosion and eventual 
drainage. The latter is accompanied by loss. These 
different functions and processes taking place 
on a peatland at any one time make it virtually 
impossible to determine if it is a net sequester or 
emitter of greenhouse gases. It is likely that most 
bogs currently are GHG neutral or positive (i.e., 
emitters).  

Another important observation of Fenton’s is 
that Sphagnum moss is not essential for peat 
formation, although it is helpful where it occurs. 
This may come as a surprise to peatland ecologists 
of the northern hemisphere who are accustomed 
to its constant presence. What is essential is an 
acrotelm of plants with tussock-forming fibrous 
stems, or densely compacted fibrous primary 
roots. 

The principal peat forming plants vary between 
different geographical regions. Sphagna 
predominate in the Northern Hemisphere, 
although they also occur in some mountainous 
areas of the tropics, South America, New Zealand, 
and Tasmania. Elsewhere, the peat formation 
role is dominated by other mosses (Polytrichum 
strictum in some sub-Antarctican islands, 
Empodisma robustum in New Zealand, and rain 
forest trees in parts of Africa, Amazonia and 
Southeast Asia). 

These different situations result in many 
different types of peat, that must be described 
separately. This makes it impossible to provide 
a single definition of peat based on principal 
plants, peat structure, and chemical and physical 
characteristics. The only unifying, but simple, 
definition of peat is that provided by Joosten and 
Clarke (2002)1  - “Sedentarily accumulated material 
consisting of at least 30% (dry weight) of dead 
organic material”.

James Fenton concludes that peatland degradation 
and erosion, although they can be hastened by 
human activity, are natural phenomena marking 
the end of life of bogs. However, it is possible for 
eroded bogs to recover naturally if climate changes 
bringing them back to life for an additional period.
The novel pictorial approach is easy to follow 
and understand the various issues and proposals 
being made. This is particularly the case in the 
explanations of pool formation, increase in size 
and drainage. 

Footnote

1 Joosten, H. and Clarke, D. (2002) Wise Use of Mires and 
Peatlands - Background and Principles including a Framework 
for Decision-making. International Mire Conservation Group 
and International Peat Society, Jyväskylä, Finland, 303pp. 
https://bit.ly/wump2002
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It is made clear that ombrotrophic peatland has 
a life span, the length of which is dependent on 
the interaction of various factors including climate 
(rainfall), topography (landscape slope of blanket 
bog), pool formation and increase in size (area 
and depth), degradation, erosion, and death. 
These processes interact and collectively can 
span thousands of years. Degraded ombrotrophic 
bogs have the potential to regrow if favourable 
conditions present themselves in the future. 
Different life cycle processes are present on 
peatlands at any one time.

Postscript
This book is essential reading for all students of 
peatlands and peat who want to have a detailed 
understanding of the processes of peat instigation, 
accumulation, lifetime changes and pressures, 
pool formation, erosion, degradation and decay, 
and potential for regrowth. 

The information presented is based upon the 
author’s personal experience in Scotland and the 
Falkland Islands, combined with examination and 
assessment of the extensive literature on this and 
related subjects.

The publication of this book is timely, coming 
just before the UNFCCC COP26 in Glasgow where 
the role of peatlands and peat in climate change 
processes will be showcased and emphasised. 

When I started my own peatland journey in 1960s 
hardly anyone knew about peatland, and few 
cared that peat was an important natural resource, 
carbon store, and commercial commodity. Now, 
I am pleased to say, things have changed and 
virtually everyone has heard about peatlands and 
peat, except some view peatlands as hallowed 
ground and peat as the holy grail. 

I hope James’ book and this review stimulates 
discussion of the life cycle and life stages of 
temperate bogs and starts consideration of similar 
processes in other types of bog where Sphagnum 
mosses are absent. Comments are welcomed.

Jack Rieley
IPS Vice President 2
jack.rieley@peatlands.org
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Next issue... 

UNFCCC COP26 in Glasgow
Climate and Peatlands - what 
has been decided? 

Your article here: Write about 
your projects and passions! 

International Peatland 
Congress 2028 - submit your 
bid by spring!

You are welcome to write!
Please send your manuscript (500-2000 words, A4, Arial, no full cap 
lines, with author contact details, language proofread if possible, 
e.g. www.englishproofread.com), photos and illustrations (separate 
jpg files with the names of the photographers, you need to have 
copyrights and persons' consent) and advertisements (pdf files, 
prices according to Media Kit) to susann.warnecke@peatlands.org.

Submission deadline: PI 4.2021: 15 November
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IPS is also 
blogging for 
you. Click 
here to  
read! 🖱
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http://peatsociety.org/publications/peatlands-international
mailto:susann.warnecke%40peatlands.org?subject=
https://peatlands.org/blog/
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