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Putting No Deforestation into Practice - using the High Carbon Stock Approach to identify and 
conserve degraded tropical forests
ROSOMAN GRANT
HCS Approach Steering Group - C/O Helikonia Advisory Sdn Bhd, Suite 15-2a, Plaza See Hoy Chan Jalan Raja Chulan, 50200, Kuala 
Lumpur

Background: Deforestation in the humid tropics is contributing to a biodiversity, climate change and human livelihoods crisis. A key 
driver of this deforestation is the rapid industrial expansion of the palm oil, pulp and paper and rubber sectors. After many major 
global brands committed to ‘No Deforestation’, a methodology was needed to implement these commitments - the High Carbon 
Stock (HCS) Approach. 
Method: The HCS Approach is a science-based but practical land use planning methodology that identifies forest areas for conservation 
and degraded lands that may be suitable for development. After over 60 assessments with palm oil, pulp and paper and rubber 
industrial sectors in four countries in Asia and Africa, over millions of hectares, experience with the implementation of the HCS 
Approach will be presented. Key elements of the methodology are: remote sensing information combined with field biomass plots to 
stratify vegetation, biodiversity conservation science principles to analyse identified forest patches and make recommendations for 
conservation, integration with community rights via participatory mapping and Free Prior and Informed Consent (FPIC), integration 
with High Conservation Value areas and with peatland and riparian areas, adaptation for smallholders, and innovations to achieve the 
long-term conservation and restoration of the HCS forest areas in the landscape. 
Results: Results will be presented from 4 years of trials, pilots and large-scale implementation. The methodology is adaptive and still 
evolving to address a range of situations in the tropics. 
Discussion/Conclusion: Key lessons learned and current challenges will be presented, with a focus on the applied use of remote 
sensing data, and the integration of remote sensing technical data with bottom-up social requirements and field data. The HCS 
Approach has been found to be a successful methodology to identify forest areas for conservation and restoration, and be an 
integrative conservation and land use planning tool within complex social settings.
The presentation will be made on behalf of the HCS Approach Steering Group - a multi-stakerholder initiative including companies, 
NGOs, and technical support organisations. See www.highcarbonstock.org
Key words: Deforestation, High Carbon Stock, forests, degraded lands, biodiversity, carbon, conservation, FPIC, smallholders
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Application of remote sensing and GIS for multi-temporal assessment of forest coverage change 
detection and carbon sequestration: Case of Nyungwe national park, Rwanda
EVARISTE RUTEBUKA1, SHILIANG LIU1, JINYAN ZHAN1, ZHANG LIXIAO1, APPOLINAIRE WILLIAM2

1Beijing Normal University, School of Environment, +86, Beijing, China
2Regional Network for Conservation Educators in the Albertine Rift, +250, Huye, Rwanda

Protected areas (PA), especially montane forests, have been identified as an essential tool for conserving biodiversity and as key 
sources of ecosystem services, which include Net Primary Productivity (NPP), carbon sequestration, habitat and shelter for endemic 
and endangered species, and clean water. The Rwandan protected areas are the most fragile and still threatened by human activities due 
to high population density and high poverty rate. Presented in this paper is a multi-temporal canopy cover and carbon sequestration 
assessment of the Nyungwe montane rainforest, known to be one of the six key landscapes identified for conservation in the Albertine 
Rift using remote sensing and GIS techniques combined with a light use efficiency model. 
The indicators of daily canopy, Net Primary Productivity and carbon sequestered from 1986 to 2010 were investigated. The results 
showed that forestland NDVI average mean has a continuous decline from 0.45 to 0.29 and pixel based NDVI change detection 
showed that 92.4% of forestland has undergone degradation, despite the great conservation effort from WCS, Government and 
NGOs. The entire park has lost approximately 38% of its daily NPP and carbon sequestration capacity. Its wetland has faced a 
continuous degradation too. 
The study revealed that the degradation was evenly distributed across the entire area of the park, which negatively affects endemics and 
endangered species of this park through lack of alternative habitat once one habitat becomes less suitable. Climatic and topographic 
factors are not much related to this degradation while the most suspected factors behind this degradation are anthropogenic activities 
particularly the country insecurity which ended up by the 1994 Genocide. This study provided the clear message to the Nyungwe 
manager and government about the over-time perennial degradation. Thus, much effort and pragmatic strategy still needed to cope 
with this degradation.
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Roadless space and logging in intact forest landscapes of the Congo Basin
FRITZ KLEINSCHROTH1, SYLVIE GOURLET-FLEURY1, JOHN HEALEY2, FREDERIC MORTIER1, PLINIO SIST1, 
RADU STOICA3

1CIRAD, Environnements et Sociétés, 34398, Montpellier, France
2Bangor University, School of Environment, Natural Resources and Geography, LL57 2UW, Bangor, UK
3Universite Lille 1, Laboratoire Paul Painleve, 59655, Villeneuve d’Ascq, France

Background: Forest degradation in tropical regions is often associated with roads built for selective logging. Forest areas that are not 
accessible by roads are considered valuable because they provide habitat that is not immediately impacted by major human activities. 
The protection of such Intact Forest Landscapes (IFL) is high on the biodiversity conservation agenda, leading to a motion of the Forest 
Stewardship Council (FSC) to better protect IFL in certified forest concessions. However, in many parts of Central Africa logging takes 
place at very low intensities and most roads are abandoned after few years of timber harvesting. Taking limited road persistence into 
account we asked: How did road networks in FSC certified concessions affect IFL?
Methods: Intact forest landscapes can be conserved by retention of “roadless space”, a concept based on distance to the nearest road 
from any point. We used the Empty-Space Function, a general statistical tool from stochastic geometry, to calculate roadless space 
based on time series of LANDSAT images. We followed the spatial and temporal dynamics of logging roads in a part of the Congo 
Basin that has recently seen rapid expansion of road networks for selective logging. We compared the development of roadless space 
in certified and non-certified logging concessions inside and outside areas declared as being IFL in the year 2000.
Results: The persistence of logging roads was limited over time, with only 12% of the overall network being permanently open. 
However, also taking only actively used roads into account, roadless space inside IFL has decreased rapidly due to expansion of logging 
into previously unlogged areas. Concessions that are now certified by FSC showed a slower rate of decrease before certification 
but after that their roadless space decreased to a level comparable to non-FSC concessions. The established concessions outside IFL 
showed a slight increase in roadless space due to forest recovery on abandoned roads.
Conclusions: We recommend that forest management should make the preservation of large connected forest areas a top priority by 
effectively monitoring - and limiting – the occupation of space by roads that are accessible at the same time. Given the strong dynamics 
in road detectability, we challenge the static definition of intact forest landscapes based on a buffer around any road ever detected. 
Instead we suggest the empty space function as a viable alternative to calculate roadless space.
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Gold-rush in a forested El Dorado: long-term assessment of deforestation and policy issues
CAMILLE DEZÉCACHE1, VALÉRY GOND2, JEAN-MICHEL SALLES3, BRUNO HÉRAULT4

1Université de Guyane, Sciences et Technologies, 97310, Kourou, French Guiana
2CIRAD, UPR BSEF, 34398, Montpellier, France
3CNRS, Lameta, 34060, Montpellier, France
4CIRAD, Environnements et sociétés, 97310, Kourou, French Guiana

Small-scale gold-mining has been the major driver of last decade deforestation within the Guiana Shield, one of the least degraded 
tropical forests in the world. Its social and environmental impacts are diverse and severe: water pollution due to turbidity and mercury, 
over-hunting in remote and preserved areas, insecurity, prostitution or malaria expansion. Deforestation is another direct effect of 
small-scale gold-mining, being also the easiest way of assessing its expansion.
Using deforestation maps produced by Hansen et al. (2013) and additional Landsat based dataset during the 90’s, we provide a 
long term assessment of deforestation due to small-scale gold-mining between 1990 and 2014 in the Guiana Shield. Quasi-annual 
measurements of deforestation over the whole region show a very strong exponential relationship between deforestation due to 
small-scale gold-mining and gold-prices, explaining its massive increase until years 2012-13, when both prices and deforestation started 
to drop. This highly dynamic relationship suggests low level of governance at the regional scale and raises the question of the ability of 
local countries to efficiently limit their level of deforestation in eventual REDD+ like projects.
A focus on each country’s situation shows very different temporal patterns of deforestation between French Guiana and both 
Suriname and Guyana. While deforestation in the two last countries follows gold prices from the beginning until the end of the period; 
small-scale gold-mining activity in French Guiana seems to be sharply increasing until 2004. Then, the pressure of military interventions 
against illegal mining, helped by a regular monitoring using remote sensing techniques (Mining Activity Observatory managed by the 
French Forest Service), probably overcomes the price effect.
Studying the efficiency of local policy in reducing deforestation and associated carbon emissions is of major importance to assess the 
ratio between economic costs and environmental benefits of such interventions. Looking at potential deforestation leakages between 
countries as a response to local management is also a necessity to improve environmental governance at the regional scale.


