
Read further 
 Global Tree Cover and Biomass Carbon on Agricultural Land: The contribution of agroforestry to 

global and national carbon budgets. Scientific Reports 6, 29987 (2016). doi:10.1038/srep29987 

Trees on farms: the missing link in carbon accounting

By Susan Onyango 7/20/2016

While tropical forests continued to 
decline, a remarkable change is 
happening: tree cover on 
agricultural land has increased 
across the globe, capturing nearly 
0.75 Gigatonnes carbon dioxide 
every year. A new study titled Global 
Tree Cover and Biomass Carbon on 
Agricultural Land: The contribution 
of agroforestry to global and 
national carbon budgets provides 
insights into the patterns of this 
tremendous change at global, 
regional and national scales.

According to the International Panel on Climate Change (IPCC), agriculture and land-use 
change account for about 24% of the world’s greenhouse gas emissions. Climate change will 
also have strong impacts on food security in the long-term. Therefore agriculture needs to 
reduce its climate footprint. But a recent study has shown that the potential to reduce 
greenhouse gas emissions from crop and livestock production is limited. At the same time, 
large forest areas, primarily in the tropics, are still being converted into agricultural land to 
feed the world’s growing population. For these reasons, agricultural practices that can 
significantly reduce carbon emissions are in high demand.
Trees on agricultural lands – also known as agroforestry systems – have the potential to 
contribute to climate change mitigation while improving livelihoods and incomes and providing 
invaluable ecosystem services at the same time. The World Bank estimates that globally 1 .2 
billion people depend on agroforestry farming systems, especially in developing countries. 
However, trees on agricultural lands are not considered in the greenhouse gas accounting 
framework of the IPCC.
A team of researchers from various institutions in Africa, Asia and Europe carried out a study to 
assess the role of trees on agricultural land and the amount of carbon they have sequestered 
from the atmosphere over the past decade. The study, entitled Global Tree Cover and Biomass 
Carbon on Agricultural Land: The contribution of agroforestry to global and national carbon 
budgets, looks at biomass carbon on agricultural land both globally and by country, and what 
determines its distribution across different climate zones.
Biomass on agricultural land globally
“Remote sensing data show that in 201 0, 43% of all agricultural land globally had at least 1 0% 
tree cover, up from eight percent in the preceding decade,” said Robert Zomer of the World 
Agroforestry Centre, lead author of the study. “Given the vast amount of land under 
agriculture, agroforestry may already significantly contribute to global carbon budgets.”
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Read further 
 Hot spots in Riau, 

haze in Singapore: 
the June 2013 event 
analyzed. ASB 
Policy-brief No. 33

‘We have identified another group that has a hand in starting the fires in Sumatra’, said 
Meine van Noordwijk, Chief Science Advisor with the World Agroforestry Centre and leader 
of the Centre’s research team.
Previously, the finger had been pointed exclusively at both small- and large-scale farmers in 
Riau province on Sumatra Island, who were blamed for the choking smoke smothering 
Singapore and parts of Malaysia in June 201 3. 
‘The third category of fire starters we call “mid-level entrepreneurs”. These entrepreneurs 
buy unregulated access to land for oil palm and clear it by burning, seemingly unrestrained 
by government’, said van Noordwijk. The research team at the World Agroforestry Centre, 
who have been studying land conversion in Sumatra, say this third group is made up of local 
land investors who operate outside the government system, making them potentially more 
difficult to regulate.
‘These people acquire land under informal rules at village level’, said Suseno
Budidarsono, a researcher with the Centre. ‘They effectively sidestep the
Government’s land-use system. They bring in their own labour to clear the land for oil
palm, regardless of the land’s formal government status and in the absence of any
permits to do so’.
According to the team, policies and policing need to be adjusted to deal with the
newly identified group if the annual fires and subsequent haze that blankets
neighbouring countries are to be reduced. Holding plantation companies accountable
for the fires within their boundaries would help reduce the problem but not extinguish
it. They have published their findings in a policy brief.

Scientists identify another cause of the fires in Indonesia

For decades, the countries on either side of the 
Malacca Strait have been arguing about what 
causes the annual fires on Sumatra Island in 
Indonesia and what can be done to stop them. 
It’s not only smallholders and plantations, say 
Andree Ekadinata, Meine van Noordwijk, 
Suseno Budidarsono and Sonya Dewi
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Read further 

Reducing emissions from all land uses in Tanjung Jabung Barat

By Rob Finlayson   7/4/2013

Indonesia is creating low-emissions development 
plans from national to district levels and the World 
Agroforestry Centre is providing technical 
assistance. On a visit to one of the research sites, 
Atiek Widayati, coordinator of the REALU Indonesia 
team, was impressed with progress I recently 
visited the district of Tanjung Jabung Barat, Jambi 
province, on the island of Sumatra in Indonesia, 
which is one of the research sites for the Reducing
Emissions from All Land Uses (REALU) project, 
funded by the Norwegian Agency for Development 
Cooperation. REALU operates in several countries to 
find out how to reduce greenhouse gas emissions 
within an entire landscape rather than just from a 
particular activity or sector. In Indonesia, the 
project supports the Government’s low-emissions 
development plans by providing important 
technical assistance.
There are several ways this support is 
demonstrated in Tanjung Jabung Barat. For 
example, they are using a method developed by the 
World Agroforestry Centre, known as Land-Use 
Planning for Low-Emissions Development Strategies 
(LUWES), in collaboration with the Government’s 
District Planning and  Development Agency. The 
agency is creating a
technical document on how to reduce greenhouse 
gas emissions, including mitigation actions, under 
the strong leadership of the head of the agency, Bp. 
Ir. H. Firdaus Khatab MM. This document is crucial, 
since it will be the
reference point for any formal documentation for 
low-emissions development in the district’s spatial 
plans. The next step once it is completed will be to 
seek the endorsement of the district government’s 
leadership.
At the sub-district level, the 1 6 000 hectare 
Protected Peat Forest (Hutan Lindung
Gambut/HLG) is the focus for emission reductions 
work. Our main effort is directed at community-
based peat forest protection, working with key

people within the District Forestry Office (Dinas
Kehutanan) and, in particular, the Head, Bp. Ir. H. 
Erwin, an enthusiastic supporter of the project
who pushed all else aside in his hectic schedule 
in order to meet us when I visited the area in 
April–May 201 3. Indeed, we received supportive 
and positive responses from all staff of the 
Forestry Office, particularly in regard to our 
facilitation work with farmers who use the 
protection forest, which has helped build a good 
relationship between the farmers and the Office. 
The forest’s legal status that we are working to 
achieve with the farmers is called Hutan
Kemasyarakat (HKm/Community Forest) and the 
good cooperation we have established is critical 
for achieving it.
We use a ‘landscape approach’ to deal with the 
complexity of issues that are part of any 
watershed or other larger geographic area and it 
is evident that micro-works conducted at the 
sub-landscape level are an important
foundation for achieving good performance at 
the larger scale. A landscapewide approach 
could be spongy and filled with gaps without 
these smaller, detailed and intricate activities.
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Read further

Over the past decade, governments in several developing countries, along with 
hydropower and drinking water companies and wetlands managers, have adopted 
‘payments for environ-mental services’  schemes. What are they? Are they working? 
What are the pitfalls such schemes need to avoid? Can they adapt to local 
circumstances? The Centre’s chief science adviser, Meine van Noordwijk, provides some 
answers. And asks some more questions.

The 1972 Stockholm conference (20 years before Rio 1 992, 40 years before Rio +20), 
declared that natural resources must be safeguarded and that the Earth’s capacity to 
produce renewable resources must be maintained.
It also stated that developing countries needed reasonable prices for exports in order to 
carry out environmental management. A number of economists around that time, 
including the first Nobel laureate in economics, Jan Tinbergen, started to analyze the 
relationship between natural capital, environmental services and development.
Putting a value on nature’s services was seen as a way to get the attention of 
policymakers rather than necessarily implying that nature’s services can be bought.

Economists analyzing the issue fell into two broad types: 1 ) ‘environmental economists’, 
who dreamed of a world where all services provided by the environment—such as clean 
and plentiful water, storage of carbon, protection of soil and provision of food and other 
materials—had a market-based price tag so that decision makers in the private sector 
and government could take full account of all the environmental—and fiscal—effects of 
all actions that had an effect on the natural environment; and 2) ‘ecological economists’, 
who dreamed of a world where economic decisions were subservient to the ecology of 
the planet and the needs of future generations.
Is it possible to put a value on nature in a way that reconciles the two approaches? Does 
it help to pay farmers to adopt practices that increase the levels of environmental 
services in the landscape they farm?

Can nature's 
services be bought 
and sold?

By Rob Finlayson 2012/10/30/
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Sticks, sermons or carrots? What is the best 
way for the farmer to get the donkey to move 
towards the market? 

Donkey, it is your 
due role in life to 
help me move…
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Certifying eco-friendly rubber to protect biodiversity

By Grace Villamor /201 2/11 /06

Indonesia’s rubber agroforests harbour nearly as much biodiversity as primary forests. 
Yet they, too, are under threat. Can ‘green’rubber help save them?

Studies of rubber agroforests in Jambi province in Indonesia have found that their physiognomy 
and functioning are close to those of natural forests. Although most of the complex rubber 
agroforests have disappeared in Malaysia and Thailand, around 2 million hectare are still thriving 
in Indonesia. How ever, if  left neglected they will soon be converted to agriculture and industrial 
plantations. And since little primary forest is left in the country, maintaining these forests is the 
only option to support high forest diversity.
In the absence of specif ic incentives, there is no reason w hy smallholders should agree to forego 
the benefits of more profitable land uses for the sake of biodiversity conservation. Eco-
certif ication or eco-labelling of rubber agroforests has been explored by the World Agroforestry 
Centre for the past decade as a mechanism for conserving biodiversity habitats and furthering 
economic development in rubber-growing areas.
This kind of scheme guarantees that the
production practices used to generate a 
Product meet a set of eco-standards, or 
that the raw  materials of the product are 
produced in biodiverse systems, and 
verif ies that producers have used 
management practices that conserve
environmental services.
Thus, selling eco-labelled rubber latex at a 
price higher (a ‘price premium’) than the 
average, ‘farmgate’ price would increase 
farmers’ economic returns from rubber 
agroforests. Clean and dry ‘green’ rubber 
currently sells for around USD 3 per 
kilogram, w hich is twice the farmgate price for ‘non-green’ rubber. Though
there is no substantial market yet for certif ied rubber products, some interest has been shown
by companies and negotiations are underway. About 30% of the natural rubber latex is used
for tyre manufacture and the production of natural rubber is mainly in Asia. Hence, there is a 
great potential to develop the market, as a huge number of natural rubber consumers are still 
untapped. How ever, there are still constraints that would affect the decisions of farmers to adopt 
a scheme that creates ‘green’ rubber.
The constraints include standards that could be very diff icult for farmers to achieve; no factories 
as yet w illing to receive eco-certified rubber; conflict with government policy that promotes oil 
palm companies (no government

Read further
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The cost of an orangutan’s forest

The Tripa peat swamp-forest in Indonesia is one of the few remaining Sumatran orangutan 
habitats but its situation is conflicted: it is designated as part of the Leuser Ecosystem Zone but 
also as ‘non-forest use’ and experiences persistent development of oil palm plantations, say 
Hesti Lestari Tata, Atiek Widayati, Meine van Noordwijk and Elok Mulyoutami

In Aceh Province, Sumatra, Indonesia, there is a remnant peat swamp-forest in the Tripa area that 
is an important habitat for Sumatran orangutan ( Pongo abelii),
an endangered species on the International Union for the Conservation of Nature Red List.
Tripa peat swamp is known for its deep peat soil, even 
though the forest is not designated as ‘forest’ but 
instead is categorised as non-forest, ‘other land-use
area’ (Area Penggunaan Lain). It is also classified as 
a nature conservation area that is part of the Leuser
Ecosystem Zone ( Kawasan Ekosistem Leuser),
enacted by presidential decree in 1998.
This kind of conflicting designation by different 
Government bodies at different levels is common 
under Indonesia’s ‘pluralistic’ governance system. 
Partly as a result of this lack of clarity, Tripa continues 
to experience heavy pressure for conversion of its forests 
to oil palm plantations and other agricultural production.
The average rate of oil palm expansion since most of the Hak Guna Usaha or concession rights 
were issued in the mid-1 990s to 2009 was 1 500 hectare per year. The highest loss rate of forest to 
oil palm plantations was 3300 hectare per year during 2005–2009.
Local people have tended to establish smallholding oil-palm plots because the crop’s profitability 
is very high compared with other commodities in Tripa thanks to a robust global market for palm 
oil as vegetable oil and biofuel. A steep increase in the amount of smallholding oil palm in Tripa
was primarily caused by the high profitability of the crop and several accessible mills in the area.
The high profitability also causes a high ‘opportunity cost’ for avoiding forest conversion. 
‘Opportunity cost’ has been defined as the value of something that must be given up to achieve 
something else. Since everything, including land and forests, can be used in alternative ways, every 
change to a forest, such as its removal so that other activities can take place on the land, has an 
associated opportunity cost.
Opportunity cost is one of three cost categories for REDD+ schemes. In this case, it is the ratio of 
the changes in profitability (USD per hectare) and the changes in carbon stock, which can be 
expressed as emissions (tonnes of carbon-dioxide equivalent per hectare or tCO2e/ha).
At a carbon price threshold of USD 5 per tCO 2e, only about 41 % of carbon emissions from land 
use, including forest conversion, in Tripa could be avoided. 

Read further 

Orangutan nest in Tripa forest. 
Photo: ICRAF/Rahayu Oktaviani
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Co-investment’ schemes for ecosystem services are more likely to succeed
2013/08/29/

People creating payments-for-ecosystem-services schemes need to reorient their thinking from 
strict financial transactions based on performance towards ‘co-investment’, says Leony Aurora

Co-investment typically involves various groups with different types of 
assets working together to achieve agreed goals. These types of 
ecosystem services’schemes are more likely to be successful, a decade 
of research in Asia shows. Practitioners involved in these schemes need 
to look at the exchange of other types of capital other than purely the 
financial kind, such as social and human capital, according to 
Meine van Noordwijk, chief science advisor at the World Agroforestry 
Centre . Payments-for-ecosystem-services (PES) schemes are not only 
about  efficiently keeping costs to a minimum to achieve the best 
quality ecosystem service—which is the goal of performance-based 
payments’ schemes—but neither are they only about fairness, where 
communities’ rights and efforts are respected and rewarded regardless
of outcomes. ‘There’s a lot of space in between’, he said. The World 
Agroforestry Centre began the Rewards for, Use of, and Shared 
Investment in Pro-Poor Environmental Services (RUPES) project in 
2002, in a partnership with the International Fund for Agricultural 
Development. RUPES set out to learn lessons about PES, particularly 
on underresearched agricultural land, in six countries in Asia. 
Van Noordwijk and Beria Leimona, the Centre scientist who headed the project, were presenting their key 
results in front of 400 scientists at the 6th Annual International Ecosystem Services Partnership Conference in 
Bali, 26–30 August 2013. During the early days of RUPES, which was located mostly in water catchments, the 
dominant complaint from the farmers and local communities who lived upstream and ‘provided’ ecosystem 
services, such as clean water and reduced sedimentation, was that the beneficiaries of the services who lived 
downstream ‘never even said thank you’, according to van Noordwijk. This highlighted what he calls the ‘pico-
economics’ at play, namely, how humans often make decisions that are not strictly rational — because if they 
did then the option with the most tangible benefits would win —but also emotional.
PES was initially designed as a simple mechanism where buyers and sellers exchanged money for certain 
environmental services (for example, landscape beauty, air, water, healthy soils, biodiversity). In this 
commodification-of-nature model, payments will not be made if a service is not delivered. Another type of 
scheme was built around the idea of compensation for opportunities lost, for example, owing to restricting 
the use of land. The third type of scheme identified by the RUPES project was the ‘co-investment’ kind in 
which everyone with an interest in the land in question agreed on what the problems with it were, what were 
the possible solutions and committed the different assets they had—whether financial, social or biophysical—
to achieve a solution. This kind of scheme places everyone on a more equal footing as partners and co-
investors, where contested opinions have to be respected.
An example of the importance of social aspects in a scheme that attempted to improve not only the 
environment but also livelihoods of poor farmers was demonstrated at a RUPES site at Lake Singkarak in West 
Sumatra, Indonesia. Farmers upstream of the rivers feeding into the lake were engaged under a voluntary 
carbon scheme to reforest the slopes. However, even though the financial side was ready—a buyer in Europe 
was willing to pay for tree planting and maintenance—the project did not perform well because the farmers 
felt inadequately represented by their customary institution, which was run by local elites and was the main 
liaison with the buyer. ‘The farmers decided to form new local groups to represent them based on the 
locations of their parcel of lands’, said Leimona. ‘This shows that having just a financial transaction without a 
social and cultural context might not lead to an operationally sustainable PES scheme, particularly in 
developing countries’.
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Reducing emissions from land use in Indonesia: motivation, policy instruments and 
expected funding streams (2014) Mitig Adapt Strateg Glob Change, 19(6), 677-692
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Read further in:
http://blog.worldagroforestry.org/index.php/2013/04/11/recommendations-for-
national-carbon-emissions-monitoring-systems/

Recommendations for national carbon-emissions monitoring systems
By Rob Finlayson   April 11, 2013

Nations need to be able to account for their carbon stock in order to know if they are reducing 
greenhouse gas emissions or not. Different techniques give different results, depending on the level of 
precision, and there are certain things that can be done to make it clear, say Meine van Noordwijk, Sonya 
Dewi, Betha Lusiana, Degi Harja, Fachmudin Agus, Subekti Rahayu, Kurniatun Hairiah, Maswar, Valentina 
Robiglio, Glen Hyman, Douglas White, Peter Minang, Lou Verchot and Vu Tan Phuong

Recommendations on 
the design of national 
monitoring systems 
relating the costs of 
monitoring to the 
expected benefits of 
higher quality of data

The international mechanism to reduce deforestation and forest degradation 
(REDD+) seeks to establish ‘performance-based’ financial instruments to make 
forests more valuable standing than destroyed.
To achieve this, trusted, reliable and transparent national carbon accounting 
systems are essential. But the accuracy of the estimates of carbon stock and 
emissions depends strongly on scale: methods that are sufficient for reliable 
national accounting may not be accurate at local site level.
The proposed REDD implementation mechanisms thus influence the required levels 
of precision at specific scales and the benefits that stakeholders can obtain from 
investment in better data.
Within a general scheme of the type of tree, forest, soil and land management 
practices that are needed to estimate emissions, we reviewed a number of datasets 
to assess sources of bias and random error, linked to the level of replication that is 
needed to achieve specified precision. We also summarized data on the costs of

data collection at a number of scales, with different levels of precision. In combination, the costs and 
benefits of investment in data quality can be weighed and a balance achieved between achievement and 
‘transaction costs’ (to which the costs of designing a monitoring system contribute).
To be cost effective, national monitoring systems can build on existing forest inventories and soil data but 
they need to be analyzed for bias and variability to assess adequacy for carbon-stock appraisals.
Examples for Indonesia show the gap between these data and intensive ecological studies: reconciliation of 
the data sources requires reanalysis of the site selection for ecological studies and of pre-1990 logging 
across the country.
Based on our research, we have devised 10 recommendations for national monitoring systems that combine 
biophysical and institutional dimensions of system design.
1) Start with what you have: forest department data, agricultural statistics, land-cover studies, spatial planning 
zones, existing use rights, soil maps and soil-fertility databases can all contribute important information.

2) Expect gaps and mismatches between data sets, especially where institutional and biophysical concepts use the 
same terms (for example, ‘forest’).

3) A national monitoring system is dependent on three characteristics:

a. Salience (does it address key policy issues and respond to policy implementation within a relevant 
time scale?)
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Read further in:
http://blog.worldagroforestry.org/index.php/2013/02/15/helping-indonesia-reduce-its-greenhouse-gas-emissions/

Read further in:
http://blog.worldagroforestry.org/index.php/2016/04/18/finding-long-term-solutions-for-degraded-peat-land-
video/

A video released by the World Agroforestry Centre documents the background and research carried out by a team of Indonesian and 
international scientists to help the Tanjung Jabung Barat district government on the Indonesian island of Sumatra identify which parts of the 
district have been producing the most greenhouse gasses from different land uses.

Finding long-term solutions for degraded peat land: video

By Rob Finlayson

A video has been released that documents research in Jambi Province, Indonesia on how best to reduce 
greenhouse-gas emissions from land use on peat, including intercropping oil palm and other crops.

Helping Indonesia reduce its greenhouse gas emissions

By Rob Finlayson   February 15, 2013

One of the most important projects in the fight against global warming has made public its final 
report, say Suyanto and Sonya Dewi, the project’s leaders

Indonesia has been well-known in scientific circles as the third-highest emitter of greenhouse gases in the 
world, after the USA and China. Most of those emissions come from land uses and land-use changes, 
particularly deforestation.
However, Indonesia is also one of the world leaders in acting quickly to try and reduce its emissions.

To help the Government of Indonesia identify sources of emissions and design ways of reducing them, the 
European Union funded the World Agroforestry Centre to implement a ground-breaking project called 
Accountability and Local Level Initiatives to Reduce Emissions from Deforestation and Degradation in 
Indonesia (ALLREDDI).

We worked in close partnership with the Government’s Directorate General of Forest Planning, Ministry of Forestry, Brawijaya
University and the Indonesian Centre for Agricultural Land Resources Research and Development to create national carbon accounting 
and monitoring systems that complied with the Tier 3 reporting guidelines of the Intergovernmental Panel on Climate Change.
At its core, the three-year project helped improve the technical capacities of provincial and district government staff and designed 
practical, achievable schemes for reducing emissions from deforestation and degradation (REDD) in five pilot areas in western, central 
and eastern Indonesia: Jambi, Gorontalo, Papua, South Kalimantan and Pasuruan.

This involved training in the use of methods developed in the project for estimating carbon stocks at plot level through field 
measurements and computer modelling for both above- and belowground stocks and on both mineral and peat soils. We also trained 
staff in extending estimations to the level of landscapes through quantification of land-use and land-cover changes, beyond the loss of 
natural forest.
To support the field work, detailed, time-series, land-cover maps (1990–2005) were created from satellite imagery and field surveys 
that showed, for the first time, the extent of forests, agroforests and agricultural land across the nation. The maps also enabled 
everyone to see how these land uses had changed over time and where, and how, emissions occurred.
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Read further in:
http://asb.cgiar.org/blog/lima-no-laama-no-gama-indcs-replace-nama
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Water use (WU): 
products in demand?

Water Flow regime 
(WF): Flow persis-tence

of blue water
Sediment load

(WS):Controlling 
sediment

load of rivers
Water quality (WQ)

Water yield (WY): 
Annual blue-water 
yield versus green-
water use (cooling  
+ rainbow water), 
biological rainfall 

generation

ε

WY1: Restoring vegetation-level water use to natural ET to maintain 
ecological flows & aquatic life,
WY2: Replacing fast-tree plantations with low-ET species of high utility,
WY3: Maintaining green water use as contribution to atmospheric 
recycling;
WF4: Increasing deep rooted trees; promoting litter layers and agricul-
tural practices that increase infiltration and soil water storage,
WF5: Modifying operating rules for reservoirs and hydropower schemes;
WS6: Enhancing sediment filter strips in fields and across landscape 
matrix,
WS7: Protecting river banks, riparian zones and landslide-prone slopes;
WQ8: Protecting springs, riparian zones and sources of domestic water 
WQ9: Promoting multifunctional shade tree management for reducing 
pesticide and fertilizer uses,  
WQ10: Waste-water treatment to match biological recovery from 
(organic) pollutants.

Climate

Land-
scape

Water management

69



70



Agroforest landscapes to reduce the risk of floods?
By Rob Finlayson · May 11, 2017

Not surprisingly, humans have found the subject of floods of compelling interest, 
especially, the extent to which removing trees from a watershed increases or decreases 
the risk of flooding. The pros and cons of deforestation have been hotly debated over the 
last 100 years and the basic concepts go back 2000 years. The debate oscillates between 
s trong over-generalizations—encapsulated in statements such as ‘forests are good for any 
aspect of water’—to disbelief in anything not supported by strong evidence.

For Meine van Noordwijk, Chief Science Advisor at the World Agroforestry Centre, the 
challenge in the debate is properly understanding things at scale. Does deforestation 
increase the risk of flooding from small to large scales—and even can any flood be 
attributed to removing or adding trees—or is the evidence primarily valid only at the scale 
of measurement and not necessarily beyond? For example, can the results of research in a 
small catchment be applied across a much larger landscape and help to decide whether 
more or less trees are needed to reduce flooding, or whether they have any effect at all?

A new article in the journal, Hydrology and Earth System Science, explores the middle 
ground in the debate and offers scientists an easier way of predicting river flow from 
ra infall and, consequently, the likelihood of flooding.

There is a lack of evidence of the 
effects of trees on reducing, or 
worsening, floods. Argument 
continue about whether the 
research results that do exist 
from small-scale studies also 
apply at larger scales. A new 
technique is proving useful for 
finding evidence and better 
predicting trees’ role in flood 
mitigation.

Read further:
 van Noordwijk M, Tanika L, Lusiana B. 2017. Flood risk reduction and flow buffering as ecosystem 

services: I. Theory on a flow persistence indicator. Hydrol. Earth Syst. Sci., 21, 2321–
2340, http://www.hydrol-earth-syst-sci.net/21/2321/2017/

 … II. Land use and rainfall intensity effects in Southeast Asia. Hydrol. Earth Syst. Sci., 21, 2341–
2360 http://www.hydrol-earth-syst-sci.net/21/2341/2017/
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Read further 

Indonesia prepares to expand schemes that pay for environmental services
blog.worldagroforestry.org/index.php/201 3/03/1 5/indonesia-prepares-to-expand-
schemes-that-pay-forenvironmental-services/

Indonesia has been a leader in legislating for schemes that pay for environmental 
services such as clean and plentiful water supply. The implementing regulations that will 
encourage expansion are now being prepared and some important points need to be 
included, says Beria Leimona

Recently I presented at a media conference called 
by Indonesia’s Minister for the Environment, 
Dr Balthasar Kambuaya. At the conference, 
Dr Kambuaya announced his ministry’s intention 
to prepare regulations that would allow greater 
implementation of the 2009 law on environmental
management, including schemes that provide for 
payments for environmental services. This could 
revolutionize land and water management 
throughout the archipelago.
I was there to help explain to the media the 
nature of these schemes in Indonesia and put 
them into a global context, owing to my role as coordinator of the ‘Rewards for, use of, and 
shared investment in pro-poor environmental services’ (RUPES), which was hosted by the 
World Agroforestry Centre with support from the International Fund for Agricultural 
Development.
RUPES had provided significant research results in Indonesia that contributed to the
development of policies, the law, regulations and schemes. For example, in 2009,
based on our and others’ substantial input, the Government of Indonesia promulgated Law 
32/2009, which directed apparently serious efforts towards expanding payments’ schemes 
throughout the country. The law allowed for the creation of schemes to pay for 
environmental services, from private to private (individuals and companies), private to 
government and government to government.
However, only now is the Ministry drafting the implementing regulations of the law.
These regulations will direct more specifically how to execute the law at operational
level. The drafting process involves other Ministries, including the Ministry of Finance. This 
inclusion is significant because a series of discussions at the national level, to which the 
World Agroforestry Centre provided expert advice, indicated that fiscal policy in Indonesia 
had not created sufficient enabling conditions for implementation of payments’ schemes.
Is corporate social responsibility enough?
We argue that there are two points that need to be clarified if the regulations are to
ensure transparent and smooth implementation.
First, the source of funds from companies that are beneficiaries of environmental
services needs to be made clear. Currently, most of the Indonesian schemes feature
State or quasi-State companies that have water as their core business, such as hydropower 
and drinking water companies, which, for example, pay upland farmers for reducing 
sedimentation in water supplies
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Read further
 Trees, forests and water: cool insights for a hot world.Global Environmental 

Change. http://www.sciencedirect.com/science/article/pii/S0959378017300134
 Pricing rainbow, green, blue and grey water: tree cover and geopolitics of climatic 

teleconnections. Current Opinion in Environmental Sustainability 6: 41-47.

Cool insights for a hot world: trees and forests recycle water
By Daisy Ouya 2/9/2017

Anyone who has walked outside on a sunny day knows that forests and trees matter for temperature, 
humidity and wind speed. Planting trees speaks to concerns about climate change, but the directly 
important aspects of the tree-climate relationships have so farbeen overlooked in climate policy where it 
relates to forest.

That, at least, is the conclusion of a new review. The authors 
suggest that the global conversation on trees, forests and 
climate needs to be turned on its head: the direct effects via 
rainfall and cooling may be more important than the 
wellstudied effects through the global carbon balance. Yet, 
current climate policy only recognizes the latter. While farmers 
understand that trees cool their homes, livestock and crops, 
they had to learn the complex and abstract language of 
greenhouse gasses and carbon stocks if they wanted to be part 
of climate mitigation efforts. Not anymore, if the new 
perspectives become widely accepted.

In the review, published in the journal Global Environmental 
Change, the 22 authors provide examples for the planet-cooling 
benefits of trees.Scientists found evidence for the widespread 
perception that trees and forests also influence rainfall. As such, the review insists that water, and not carbon, 
should become the primary motivation for adding and preserving trees in landscapes.
“Carbon sequestration is a co-benefit of the precipitation-recycling and cooling power of trees. As trees 
process and redistribute water, they simultaneously cool planetary surfaces”, says Dr David Ellison, lead author 
of the study.Trees are giant air conditioners with no power bills. “Some of the more refined details of how 
forests affect rainfall are still being discussed among scientists of different disciplines and backgrounds. But the 
direct relevance of trees and forests for protecting and intensifying the hydrologic cycle, associated cooling and 
the sharing of atmospheric moisture with downwind locations is beyond reasonable doubt.”
Trees are giant air conditioners with no power bills. They use solar energy to convert water into vapour, 
thereby cooling their surroundings. On a hot day the surface temperature of a forest—in an example discussed 
in the paper—is similar to that of a nearby lake, while a dry patch of meadow or a tarmac road in the vicinity 
are more than 20 °C hotter. The cooling power equivalent is around 70 kWh for every 1 00 liter of water 
transpired, similar to the output of two home in conditioning units.
“There are important implications for practice, as we can no longer simply focus on carbon sequestration to 
mitigate or adapt to climate change”, says Dr Victoria Gutierrez, Chief Science Officer of the WeForest NGO 
that supports forest landscape restoration efforts in tropical countries, and co-author of the study.
“For organizations and agencies working to restore forest ecosystems for climate and people, it is crucial that 
we pay greater attention to the sustainability of the water processing and cooling aspects of the trees.”

Rainbow water
As they cool the planet, trees may also promote rainfall. Two ingredients for rainfall are: i) water vapour in the 
atmosphere to which trees and wetlands contribute importantly and in quantities that can be measured, and 
ii) a starting point for
condensation of vapour into cloud droplets and rain drops. Trees are a source of volatile compounds that can 
become cloud condensation nuclei and trees are also a source of bacteria that form ice nuclei

Water should become the primary motivation for 
growing and conserving trees.
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Read further in:
http://foreststreesagroforestry.org/trees-water-and-climate-cool-scientific-insights-
hot-implications-for-research-and-policy/

Read further

By Vincent Gitz, Director, CGIAR Research Program on 
Forests, Trees and Agroforestry, and Meine van 
Noordwijk, Landscape Research Leader, CGIAR Research 
Program on Forests, Trees and Agroforestry.

FTA recently organized a two-day virtual symposium 
entitled Trees, forests and water: cool insights for a hot 
world to share live online the findings of a recent review 
paper by David Ellison and 21 other scientists, including 
four from FTA, and discuss their implications for 
research and policy.

The findings shed brand new light on the role of forests 
and trees in the climate debate.
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Left to right: Meine van Noordwijk, Chief Science Advisor of the World Agroforestry Centre, and Vincent Gitz, 
Director of the CGIAR Programme on Forests, Trees and Agroforestry, talking with the audience in Bogor, 
Indonesia as part of the virtual symposium. Photo: World Agroforestry Centre/Riky Hilmansyah
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Land with diverse tree cover and 
carbon-rich soil

Adaptive mana-gement
capacity of empowered 

local communities 

Enhanced carbon sinks, 
avoided losses

Avoidance of soil  C loss (peat & 
mineral soils)

Increased A & F 
productivity

(Agro)biodiversity 
conservation

Agroforestry

Afforestation, 
reforestation

Soil  and water
conservation

Ecosystem service value 
realization

Decentralization of 
NRM decisions

Centralization of NRM 
decisionsIncreased 

efficiency of Ag 
input use

Rules need to evolve from
‘additionality’ tests on sepa-

rate funding streams via
‘complementarity’

to full  ‘synergy’

Mitiga-
daptation

Climate change mitigation and adaptation in the land use sector: 
from complementarity to synergy (2014). Environmental Management  
54 (3), 420-432
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Green society, not ‘just’ 
green economy
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SDG 1&2: End 
Poverty and 
HungerSDG 1&8: Economic 

growth and decent 
jobs within planetary 
boundaries

SDG4: Effective 
Learning for all

SDG 5: Gender 
equality, social 
Inclusion, & human 
rights for allSDG3: Health 

and well-being 
at all agesSDG 1&2, 12: Improved 

agricultural systems 
raising rural prosperity

SDG  9,11: Safe cities, 
technology to benefit 
all

SDG 7,13: Human-in-
duced climate change 
curbed, sustainable 
energy  ++

SDG 6,14,15: 
Biodiversity secured, 
good management of 
water, oceans, forests 
and natural resources

Credible, Salient, Legitimate 
science

SDG 10,16: Reduce 
inequality, transparent 
governance and peace
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Seven elements where ‘green economy ‘ policies go beyond 
mainstream business-as-usual investment in land use change:
1. Land use planning, access rights, enforcement of compliance,
2. Control over investment (e.g. using tax and subsidy instruments), 

making investors accountable for social and environmental 
impact of the land use they support,

3. Support for human capital, capacity (skills, knowledge, values) 
development, technological innovation,

4. Recognition of and support for community-level institutions, 
free and prior informed consent and empowerment of local 
governance systems,

5. Acknowledged dependence of human wellbeing and land 
productivity on ecosystem services, supporting maintenance and 
recovery of natural capital,

6. Ecocertification as proof of compliance with rulesets specified,
7. Revision and reform of rules based on evidence of effects on N, 

S, H, I and F.
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Green growth SDG: jobs!
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Read further
 Negotiation support models for integrated natural resource management in tropical forest margins. 

Conservation Ecology 5(2): 21. Available from http://www.consecol.org/vol5 /iss2/art21. 
 Linking scientific knowledge with policy action in natural 2/3 resource management. ASB Policy Brief 19. Nairobi: 

ASB Partnership for the Tropical Forest Margins. 
 Boundary work for sustainable development: natural resource management at the Consultative Group on 

International Agricultural Research (CGIAR). Proceedings of the National Academy of Sciences . 
doi:10.1073/pnas.0900231108. 

Evidence-based-policy-based-evidence on forests, trees and agroforestry
By Rob Finlayson 11 /7/2012

The Centre’s chief science advisor argues that
researchers need to address more complex 
issues of policy and evidence if they want to 
have a real impact. Interest in evidence-based
policy alternates with periods where policy-
based evidence dominates. However, it is
naive to expect that the former can exist in
isolation. Historically, efforts to compile and 
augment evidence have been carried out 
and/or been paid for by those who 
accumulated wealth and power. The evidence
available is thus coloured and not neutral. 
Existing evidence on ‘forest’ is based on a
long tradition of distinguishing ‘forest’ (F) from 
‘non-forests’ (NF). Properties of at least some members of the F class are supposed to represent all, and can be 
contrasted with those of at least some members of the NF class. The difference may be taken as ‘evidence’ for 
the continued policy relevance of F.
However, there are many types of F, many types of NF and at least some NF matches at least some properties of 
the ‘ideotype’ of F (for example, agroforests that match the biodiversity of natural forests); also, at least some F 
matches at least some properties of the ideotype of NF (for example, plantation forestry as opposed to tree–
crop agriculture). The existence of a difference in mean between F and NF cannot, in that case, be used as 
evidence for categorical policy decisions regarding F and NF. Rather, we may progress faster by using more 
detailed classification in the F–NF continuum, figure out which properties matter for policies and compile 
evidence accordingly.
The ‘forest’ versus’ non-forest’ distinction exists in two quite separate realms: 1 ) an ecological/biophysical one 
where the degree of dominance of woody perennials in vegetation is associated with many properties, 
ecosystem functions and services; and 2) a social/political/institutional one where forests were distinguished 
from village lands and put under the control of a local lord or king, a role later taken over by government.
There is evidence for both types of F–NF distinctions, but it isn’t always clean and clear which is which.
Government-reported F data, for example, as a basis for global forest assessments, have been marred by 
inconsistencies of interpretation. Trees outside forest sometimes occur in dense stands that would be, based on 
biophysical criteria, classified as F; but they are not under the institutional control of F agencies, and their 
stakeholders/managers want to keep it that way.
Agroforestry exists on the F–NF interface of both the ecological/biophysical and the social/political/institutional 
perspectives. Rather than carving out an agroforestry niche that has boundaries to worry about with both the F 
and the NF worlds, we should be concerned by the disfunctionality of the F–NF dichotomy and argue for a more 
evidence-based approach to the ways landscapes (with a mosaic of F and NF elements, plus agroforestry) 
function, what this means for all stakeholders and for the way decisions are made. Once we understand the 
current complexity, entry points for change from the status quo can be identified and coalitions formed to 
influence change. More than a decade ago this approach was termed Negotiation Support Systems and has 
gradually found traction[1 ].
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Read further 

Greater involvement of women in landscape-level 
decision-making will increase emissions from 
deforestation and forest degradation in Sumatra, 
Indonesia, posing challenges to emissions 
reduction efforts. This is according to a study by 
Villamor et al, published in ‘Mitigation and 
Adaptation Strategies for Global Change’, 
which revealed that support for greater gender
equality in decision-making may not coincide
with environmental goals in the area, and a tough 
choice may have to be made between objectives—
gender equality or environmental conservation?
Indonesia has experienced massive land 
conversion fromforest to intensive commercial
agriculture, and has one ofthe highest rates of deforestation among tropicalcountries. This leads to a 
decrease in terrestrial carbon stocks, higher carbon emissions, a loss of biodiversity and changes to 
hydrological functions. Women in the agricultural communities of Sumatra are rarely invited to 
participate in decision making at the village level. Men and women are ascribed different roles
in agricultural activity, as regulated by local customary law or adat. Some communities practice a 
matrilineal kinship system, where land is bequeathed from mother to daughters or nieces. This leads to 
strong land rights for women, egalitarian ethics, and a relative absence of gender discrimination. In 
upland rubber fields, the traditional matrilineal system has been replaced by a modified system in which 
land is bequeathed from father to son. This has strengthened the land rights of men, while eroding 
women’s land rights.
Liberalization and globalization mean that people’s land use choices are increasingly based on options 
and influences originating outside their communities—with major implications for transitions to 
sustainability. The drivers of deforestation have changed from small-scale farming to industrial-scale, 
export-oriented agricultural production, such as oil palm and rubber monoculture. Efforts to Reduce 
Emissions from Deforestation and Degradation (REDD+) must address the drivers of these conversion 
processes. Does gender affect decision-making and practical choices in relation to land use change? Do 
men and women respond in the same way to new land use opportunities that may affect carbon 
emissions? This type of gender analysis has not been adequately studied to date.
Villamor et al undertook a study to examine the role of gender as a factor in decisions about land use 
change in a forest margin landscape in Jambi (Sumatra, Indonesia). It explored three dimensional 
variables that can affect the diversity of responses between females and males: the elevation gradient 
(lowland versus upland); individuals and group responses; and the level of conservation awareness.
A survey was conducted and role playing games assessed participant responses in a simulated social 
setting of women-only and men-only groups. Six villages were selected across a stratification based on 
elevation (lowland and upland) and the degree of previous involvement in conservation boundary work
undertaken by the World Agroforestry Centre and its partners. Exploring the drivers and consequences 
of forest transition is key focus of the CGIAR’s Collaborative Research Project 6 on Trees, Forests and 
Agroforestry —of which the Centre is a key partner.

Gender Equality or Environmental Conservation? A tough call for Sumatra
Rebecca Selvarajah 8/22/2013
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Read further in:
http://capri.cgiar.org/2016/01/04/blog-tragedy-of-the-common-but-differentiated-
responsibilities-resolved-but-is-the-principle-applied-consistently/
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13 (4), 431-441

https://scholar.google.co.id/citations?user=CyTMe1IAAAAJ&hl=en
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AF3: Interacting with global hydrological cycle
 Pricing rainbow, green, blue and grey water: tree cover and 

geopolitics of climatic teleconnections (2014) Current Opinion in 
Environmental Sustainability 6, 41-47

 Knowledge gaps and research needs concerning agroforestry's 
contribution to sustainable development goals in Africa (2014) 
Current Opinion in Environmental Sustainability 6, 162-170

 Attribution of climate change, vegetation restoration, and 
engineering measures to the reduction of suspended sediment in the 
Kejie catchment, southwest China (2014) Hydrology and Earth 
System Sciences 18 (5), 1979

 Localizing demand and supply of environmental services: 
interactions with property rights, collective action and the welfare of 
the poor (2006) Policy analysis and environmental problems at 
different scales: Asking the right questions

 Spatial and temporal variation in rainfall erosivity in a Himalayan 
watershed (2014) Catena 121, 248-259

https://scholar.google.co.id/citations?user=CyTMe1IAAAAJ&hl=en

Three agroforestry paradigms: 
http://www.worldagroforestry.org/downloads/Publications/PDFS/WP16
079.pdf

Soils research in agroforestry:
http://www.worldagroforestry.org/downloads/Publications/PDFS/WP15
023.pdf.

Work in progress on PES:
http://www.worldagroforestry.org/sd/environmental-services/PES
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http://www.worldagroforestry.org/downloads/Publications/PDFS/WP16079.pdf
http://www.worldagroforestry.org/downloads/Publications/PDFS/WP15023.pdf
http://www.worldagroforestry.org/sd/environmental-services/PES
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Intermezzo: Plural-singular animals in Indonesia
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http://www.worldagroforestry.org/region/sea/publications/detail?pubID=274
http://www.worldagroforestry.org/region/sea/publications/detail?pubID=274
http://www.worldagroforestry.org/region/sea/publications/detail?pubID=2728
http://www.worldagroforestry.org/region/sea/publications/detail?pubID=2728
http://www.worldagroforestry.org/region/sea/publications/detail?pubID=1387
http://www.worldagroforestry.org/region/sea/publications/detail?pubID=1387
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