QUICK ASSESSMENT PAPER

DEFORESTATION AND FOREST DEGRADATION IN GUYANA

Summary

At present, a national approach to assess forest carbon stock has not been developed nor implemented in Guyana.  Several aspects have however been addressed to some extent, in terms of assessing change in land cover through remote sensing imagery analyses and forest inventory assessment.  Additionally, some work has begun in terms of biomass estimation in various soil types. There still however, needs to be a methodological assessment model developed to assess forest carbon stock at the national level drawing in some way, on the resources and results of these steps already initiated.
There are several policy guidelines including the National Forest Policy, which addresses key areas of forest sector development in Guyana.  While there have been several identified drivers of deforestation relevant to Guyana, a quick assessment done of land change at the national level, formulated an assessment of the effect of the main drivers. Mining seems to be the single most major cause of degradation within the SFE. Approximately 24, 428 ha of forests was cleared due to mining activities and another 21, 903 ha of forests was cleared for agriculture. The most degraded forests areas are found in the North-West region of the country, which is traditional known to have the highest concentration of mining concessions. 

Several agencies work in collaboration to address natural resources issues in Guyana: Guyana Forestry Commission, Guyana Lands and Surveys Commission, Guyana Geology and Mines Commission, Ministry of Amerindian Affairs, and the Environmental Protection Agency among others. 
The foreseen role of international and local donors is seen in lending both technical and financial support to activities planned at a national level. The involvement of these bodies has so far contributed greatly to the basic knowledge and technical base available in Guyana.  

Section 1
Land Use and Forest Policy

The Government of Guyana (GoG) has recognized that effective land use planning is of vital importance to the sound management of Guyana’s vast natural resources. The Governments of Guyana and Germany have collaborated to produce a draft land use plan for a pilot area in Guyana through the Natural Resources Management Project. This project was comprised of four main components: 

· Establishment of a national database on natural resources based on Geographic Information System (GIS) technology 

· Establishing a land use planning process in a pilot area based on a participatory approach 

· Supporting the GoG in providing policy guidelines and adequate legislation with regard to natural resources management and land use planning, and 

· Strengthening the institutional capacity of natural resources management agencies. 

A National land Use Plan is being finalised by the GoG.  
National Forest Policy

The National Forest Policy was approved by the Government in 1997. This is the first official policy statement since 1953 and was developed over a period of two years through a process that involved extensive consultation with stakeholders. The new policy responds to significant changes in Guyana’s economic, social, and political environment over the last fifty years and addresses the country’s national and global responsibility for the sustainable management of the forests. The policy recognizes the vital role of the forests in maintaining the earth’s climate and ecosystems and that they are an increasingly important source of income and wealth for national development. Forest laws are being reviewed and updated to support the implementation of the new policy.  On 22nd January, 2009 the Forest Bill was approved by Parliament.  This Bill, among other areas, emphasizes the importance of multiple uses of forest resources.  
Its objectives of the National Forest Policy are to:

· Promote sustainable and efficient forest activities which utilize the broad range of forest resources and contribute to national development while allowing fair returns to local and foreign entrepreneurs and investors.

· Achieve improved sustainable forest resources yield while ensuring the conservation of ecosystems, biodiversity, and the environment.

· Ensure water protection and rehabilitation: prevent and arrest the erosion of soils and the degradation of forests, grazing lands, soil, and water; promote natural regeneration and reforestation and protect the forest against fire, pest, and other hazards.

A sub-section of the national forest policy addresses the forest industry:

· The fundamental objective shall be to develop a financially and economically viable forest industry.

· The number and types of forest based industries established shall be consistent with the capacity of the nation’s forest for sustainable management.

The National Forest Plan

The National Forest Plan was produced in 2001 by the GFC after a period of consultation with stakeholders in the sector. The Plan provides a framework, and identifies programs and activities that must be accomplished, to ensure implementation of the policy and compliance with the law. Recognizing the broad purview of modern forestry, it stated clear objectives, with associated activities, for national planning, forest resource management, forest industry, research and information, education and training and social development.

Land Tenure Issues in Guyana

Land in Guyana is managed by the following agencies:

· GL&SC 

· GFC 

· Ministry of Amerindian Affairs

The Amerindian Act 2009 (Act No 6 of 2006) provides for the “recognition and protection of the collective rights of Amerindian Villages and Communities, the granting of land to Amerindian Villages and Communities and the promotion of good governance within Amerindian Villages and Communities.” 
Under the Act, the governing body of an Amerindian Village or Community or the Village or Community Council.  The Act provides for the transfer of land rights from the State to a designated Village Council which in turn is responsible for the allocation of land to residents. 

Under the Act, a Village may apply to the Minister of Amerindian Affairs for a grant of State Land to extend Village Lands while an Amerindian Community-that is, a community without titled lands or a recognised Village Council ma apply in writing to the Minister for a grant of State lands subject to statutory conditions. If the application is approved, title can be granted under the State Lands Act and the Minister can establish a village council to hold the land for the benefit of the village. 

A portion of the national forests are titled Amerindian lands. In addition to this, the GFC has issued leases of State forests to community and indigenous groups for the purposes of logging. 

In designing and implementing a REDD Scheme, emphasis will be placed in capacity building in indigenous communities.  
The GFC, in order to promote SFM practices in Amerindian areas, provides training and awareness sessions to these groups.

Section 2

Project Overview 
The GFC has in place, a Change Detection system for recording and updating roads and forest disturbances from satellite data. A series of tools have been developed that run within ArcGIS 9.2 framework that assist with the detection process and management of the workflow. A key aspect of the system is that GFC takes control of the process and maintains and updates the datasets on an ongoing basis.  The initial source of satellite data for this Assessment is 30 m resolution Landsat TM and ETM+ imagery. To acquire full coverage of Guyana required 17 Landsat scenes. The findings of the analyses of these images were supported by significant ground truthing.  
These analyses were completed, and it found that a total of 54, 210 ha of degraded forest area and 2,626 km of forest roads were mapped during the period 2007-2008, as shown in Map 1. Of this total, it is estimated that approximately 34, 044 ha of degraded forests are found within the State Forest Estate (SFE). Total State Forest Area is 13.8 million hectares while total forest cover is 18.6M million hectares.  Based on this Quick Assessment, the rate of deforestation in the SFE is 0.25% while the rate over Guyana forest cover is 0.29%.  

BACKGROUND TO PROJECT
Guyana has a total land area of 21.5 million hectares (ha), of which around 75% is forested. The forest industry is an important component of the Guyanese economy. In 2008 the forestry sector contributed 3.5% (approx), to Guyana's GDP, generating USD56.8 million in export revenue and providing employment for around 26 000 people. Total log production in 2008 was some 275,300 m3 with just over a third (92,400 m3) being exported. The remaining production is processed mainly for sawn timber and plywood manufacturing. The forests are diverse in terms of species mix (~1 000 species), however only a relatively small number (~30) are considered by the industry to be “commercial species”.

Regulation of forest management has been rapidly evolving in Guyana and the Guyana Forestry Commission (GFC) takes an active and vigilant role in monitoring and promoting sustainable forest management practices. 

Remotely sensed data (satellite images spanning from 2005 to 2008) have been used to detect deforestation activities and generate GIS layers documenting logging activities and road networks. Such information will assist GFC in targeting areas of change and mobilising necessary resources to undertake enforcement measures and to assess rates of forest cover change.  

Methodology
A decision tree has been developed to assist in determining the legality of detected forest and roading activities.  Its purpose is to support decisions regarding appropriate responses by GFC to detection of changes in forest cover determined from medium resolution satellite images. At this scale, change can be categorized as linear or polygon features – equating to roads and canopy gaps (approximately 1ha or greater), respectively. The location of change is the primary determinant of whether it is likely to be illegal activity related to logging. Reference to proposed operations presented in Annual Operations Plans (AOPs) will be necessary to support a decision on the probable legality of any activity detected. 
Using medium-scale imagery, change detection is possible for new forest roads and canopy clearings of around 1ha (100m x 100m) or more in extent. However, it is not possible to determine from images the purpose of such changes; i.e. whether the canopy disturbances are due to forestry activities or are related to other causes such as mining or agriculture. In cases where change is detected, decisions can be supported by using other GIS data such as active forestry concessions, mining properties and agricultural leases. The use of images for change detection can thus serve as a mechanism to alert GFC to possible forestry activities and provide a rational basis for targeted ground-truthing or tasking higher-resolution satellites.

Reference to forestry annual plans can suggest whether activities detected in the forest are occurring within approved blocks or not. Similarly, roads should have been planned and approved in annual plans and, if passing through adjacent concessions, should be subject to a Timber Path Licence.

Higher resolution images, where available, should allow a determination of the nature of the change (i.e. forestry, mining, agriculture, residential) as well as a more profound assessment of compliance with some of the stipulations of the Code of Practice such as:

· Road widths

· Canopy openings

· Creek pollution

· Location of camps

· Vegetation clearance around bridges

· Skid trails

Detection of Forest Disturbance

Successful detection of forest disturbance and roading activities are related to both image quality and the type and interpretation of changes.

The Landsat dataset assembled provides a broad overview of change. Overall the data should be viewed as answering the question “Where are the changes occurring?” A rule of thumb for the relation of the pixel size and the map scale is 0.05 up to 0.1mm pixel size in the map scale (meaning 30 m resolution) equals an equivalent map scale of 1: 300 000.  This scale is suitable for high level detection and provides an excellent base layer for targeting and mobilising resources.

By way of example, the same natural forest area is used (Mindanao, Phillipines) to show how the level of detail increases, moving from recognition
 where uncertainty still exists as to the boundary and cause of the land use change (as in Phase I) to identification where the boundary is more certain (Phase II dataset). From the left are examples of interpretation levels using Landsat ETM+ (30 m), 2.5 m SPOT data.
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Edges and gaps are better defined as the spatial resolution increases. Also, different spectral band combinations enhance certain features; i.e. red areas on Landsat and IKONOS identify recent harvesting activity. 

Practical Indicators of Change 

Using medium resolution data like Landsat (30 m resolution) then temporal changes ≥1 ha should be detected if the activity is a clear-cut or mining. Smaller or lower intensity activities may be detected but will be difficult to confirm with certainty. In these cases local knowledge, forest inspection or higher resolution will reduce this uncertainty.

Roading activities are also possible to detect. Skid tracks are often constructed off of existing road or river networks, so it is import to maintain an accurate GIS base map of existing roads to ensure new tracks are detected. 

Several spectral bands are well suited for enhancing spectral characteristics associated with roading and harvesting activities. A three band image composite comprising green, near infrared and shortwave infrared provides the best contrast.  

A series of examples that show road construction and the different land clearing operations identified from the Landsat satellite data follow.  

Road Detection:

New road appearing between 2005 and 2008 is shown below for Guyana. 

2005 image
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2008 image
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Forest Clearing

Recent forest clearing will look red in colour (bare soil) in Guyana. 
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Mining 

Mining activities will look red/grey or blue in colour. Activities will often be located close to rivers and streams. Blue areas depict water, and red bare soil.
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Datasets and Analysis 

A temporal coverage spanning two time periods 2005 and 2006-2008 has been provided for Guyana. This is a total of 34 Landsat scenes (17 for each time period). 

Figure 1:
Landsat Coverage over Guyana
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Results

Extension and Geography of Deforested and Degraded Forest Areas
A total of 54, 210 ha of degraded forest area and 2626 km of forest roads were mapped during the period 2007-2008, as shown in Map 1 below. Of this total, it is estimated that approximately 34, 044 ha of degraded forests are found within the State Forest Estate (SFE). Total State Forest Area is 13.8 million hectares while total forest cover is 18.6M million hectares.  Based on this Quick Assessment, the rate of deforestation in the SFE is 0.25% while the rate in Guyana forest cover is 0.29%.  
Mining seems to be the single most major cause of degradation within the SFE. Approximately 24, 428 ha of forests was cleared due to mining activities and another 21, 903 ha of forests was cleared for agriculture. The most degraded forests areas are found in the North-West region of the country, which is traditionally known to have the highest concentration of mining concessions. 

Up to 2008, the total extension of forest roads was 2,626 km, with 2,329 km alone found within the SFE. The occurrence of roads is significant in the central and north-west regions of Guyana. About 80% of official forest roads are concentrated in these areas, particularly in the large concession lease areas. 

Analysis of the satellite images show that while the deforestation rate of Guyana is significantly low as compared to other countries with high forest cover, mining seems to the most prominent cause of deforestation. This supports the current understanding that the deforestation rate of Guyana is extremely low which can be attributed largely to the sound management practices and effective monitoring by the Guyana Forestry Commission.

This project was done at the national level and has direct potential to be sustainable in the future.  
Density of deforested areas
The highest densities of deforested areas are found in the NW regions, within the large concession lease areas.

The smallest densities were observed in the remote regions of Guyana. When combining the deforestation map derived from the satellite image analysis with the roads density map, it was observed that the highest rates of deforestation occur in the areas with high densities of forest roads.

Evaluation of Donor Involvement

Support from the donor community has involved a combination of technical and financial assistance in implementing key activities, such as:

· Estimating biomass for forests in Guyana – Donor: Tropenbos
· Assessing land area change through remote sensing imagery analyses – Donor: International Tropical Timber Organisation
· Ecological and financial, Sustainable Management of the Guiana Shield Eco-region – Guyana Shield Initiative Phase 2,; Donors: EU, The Dutch Government, UNDP, IUCN Netherlands Committee.

· Guyana’s reporting and assessment requirements of under the UNCCD (including National Action Programme and Report on Implementation), addressing issues of land degradation and drivers of change – Donor: UNDCCD

· Biodiversity mainstreaming through avoided deforestation – Case study on the Georgetown Lethem roadway addressing potential land cover change, impact on carbon storage and biodiversity, including scenario modelling.  Donor: IDB.

The first listed project was successful in providing biomass estimates based on soil types. Additional work needs to be done at a more detailed level, incorporating reference scenario modelling and the development of a monitoring system.  
The other projects listed are currently in execution, from which the results will inform the work to be done under the FCPF project.
The foreseen role of international and local donor is seen both in lending technical and financial support to activities planned at a national level.  The involvement of these bodies has so far contributed greatly to the basic knowledge and technical base available in Guyana.  
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Section 3
Governance and Legal Aspects
State forests administered by the Guyana Forestry Commission (GFC) account for about 13.6 million ha (63 percent of the land area). As of 2008, 50.2 percent of state forest had been allocated for timber harvesting. Within the State Forest Area there are some areas nationally identified for total or partial conservation activities including the Iwokrama Forest reserve/research sites.  
In addition to State Forest, a portion of the national forests are under titled Amerindian lands. Additionally, there have been leases of State forests to community groups for the purposes of logging. SFP are also issued to indigenous groups.  

Within the commercial forestry belt, there has been significant commercial timber production on Amerindian lands which is subject to the same log-tracking system operated on State Lands.  

The GFC issues three main types of forest concessions for purposes of harvesting:

· State Forest Permissions (SFP): granted on an two yearly basis for areas under 8,000 hectares of State forests; there is the option for its renewal after the two year lease period;

· Wood Cutting Lease (WCL): granted for periods of three to ten years for areas between 8,000 and 24,000 hectares; a forest management plan is required, and there is the option for the renewal of the concession;

· Timber Sales Agreement (TSA): issued for periods of twenty-five or thirty years for areas exceeding 24,000 hectares; a forest management plan is required, and there is the option for renewal of the concession.

One of the challenges that will have to be addressed in terms of land use, is the implementation of sustainable forest management techniques and effective land use planning in indigenous communities. In designing and implementing a REDD Scheme, emphasis will be placed in capacity building in indigenous communities.  
Land Use Policy

Land use planning is being approached at both the national and regional levels.  These will seek to address the multiple uses of resources.  To date, the following Plans have been developed:
1. Region 6 East Berbice Land Use Plan. 

2. Linden Lethem Road Corridor Land Use Plan (Draft)

3. The Region 9 Sub Region Land Use Plan (Draft) 

Institutional Responsibilities

The Guyana Forestry Commission is responsible for regulating forestry activities within the State Forest Estate.  Among its areas of responsibilities are: forest monitoring, forest inventory, forest law enforcement and governance, forestry management and policy, and forest conservation.  Additionally, the GFC also has a cross sectoral function to work with other natural resources agencies in executing the natural resources mandate in other areas of work.  

The Guyana Lands and Surveys Commission has a national mandate to administer public lands in an effective and efficient manner.  

The Environmental Protection Agency has a broad mandate on environmental management issues, including the approval of Environmental Management Plans and Environmental Impact Assessments (EIAs) for forest concession holders. 
Mining is controlled by Guyana Geology and Mines Commission. This includes small, medium and large scale mining.  
Formal training and education is provided by the University of Guyana for degree and diploma studies and by the Guyana School of Agriculture for certificate studies. The Forestry Training Centre Inc, provides training in Reduced Impact Logging (RIL) for all stakeholders. These programmes have all been revised recently and are run in close collaboration with GFC. 

The Ministry of Amerindian Affairs is a key agency in addressing land titling issue for indigenous communities.  
The issues of mining and forestry are discussed at the level of the Natural Resources & Environment Advisory Committee (NREAC) which serves to inform and update the Prime Minister on the status of each sector.  At this level, the utilization of natural resources though mining and forestry and other sectors is addressed. Issues of climate change are also discussed at this forum. As decisions are made at this level, it is then the responsibility of the respective agencies to enforce the decisions made at this level. 

At the level of the Land Use Committee, issues of over harvesting, over utilization, environmental degradation, development of roads through forested areas as well as where there are land use conflicts are tackled and resolved. As mentioned before, the LUC comprises representation from the Guyana Lands & Surveys Commission, the Guyana Forestry Commission, the Guyana Geology & Mines Commission and the Environmental Protection Agency. Decisions made at this level are fed into the NREAC. The Agencies coordinate to ensure that all issues that have arisen are addressed and resolved. 

With respect to the issue of mining, medium and large scale mining claims are currently monitored by both the GGMC as well as the EPA. 

Institutional Framework – the Forest Sector

The GFC was established in 1979 as a semi-autonomous Government organization which is governed by an independent board of directors comprising 12 persons who are responsible for overseeing the management of the organization. 

The President is the Minister responsible for forestry and has delegated this responsibility to the Minister of Agriculture though key decisions regarding forestry are taken by the Minister to the President and Cabinet. 

There is a sub-committee of the Cabinet on Natural Resources and Environment which GFC is a member of, This body comprises policy and technical representatives, provides guidance and technical review and support to Cabinet. The work of this sub-committee is supported by the Natural Resources and Environment Advisory Committee (NREAC) which is chaired by the Prime Minister and coordinated by the Adviser to the President on Sustainable Development. This technical committee comprises representation of key Government entities and provides technical review, coordination and guidance. GFC is a key member of NREAC. Natural resources issues, e.g. mining, forestry and agriculture are discussed and solutions are developed at this level.  
At the operational level, GFC works in close collaboration with the REDD Secretariat and the Forest Product Development and Marketing Council (FPDMC) and the Forestry Training Centre (FTC). The Minister of Agriculture has established a Technical Committee comprising GFC and the Forest Producers Association (FPA) and a Ministerial Committee comprising the GFC, FPA and Guyana Manufacturing Association (GMA) as part of efforts to foster a closer working relationship and coordination with the forestry private sector and industry stakeholders. 
These fora provide a mechanism through which the GFC can have an open dialogue and problem solving mechanism to address issues relating to natural resources management; including in areas of harvesting, forest industry, export regulations, etc.

Identification of Gaps
To date, a national approach to assess forest carbon stock has not been developed for Guyana and needless to say, implemented in Guyana.  Several aspects have however been addressed to some extent, in terms of assessing change in land cover through remote sensing imagery analyses and forest inventory assessment.  Additionally, some work has begun in terms of biomass estimation in various soil types.  There still however, needs to be a methodological assessment model developed to assess forest carbon stock at the national level drawing in some way, on the resources and results of these steps already initiated. This important step to executing a methodology for forest carbon stock assessment will provide the impetus to Guyana’s efforts towards maintaining its standing forests not only as a means of a direct mitigation intervention to reduce carbon emissions, but also within the context of opportunity costs, and the integral link to sustainable development and livelihoods for local communities and indigenous populations, within the wider context of achieving Millennium Development Goals targets and poverty alleviation. Additionally, this initiative will provide useful and practical examples through forest management unit/concession, new protected areas, forest concessions and indigenous/community territories on how demonstration activities can be linked to national-level accounting and carbon registry tracking.  

The formulation and implementation of a national system to monitor emissions and emission reductions would be the basis for performance payments.  Independent third party verification of this monitoring is critical. This process would entail training staff of the Guyana Forestry Commission (GFC) and other relevant agencies, and the capturing of forest data for assessment (of forest carbon stock) purposes, as well as processing and analysis of this data. Data from remote sensing, forest inventories etc. would also be incorporated in this analysis.    

The Government of Guyana intends to maximize the benefits that can accrue from its natural resources to support its national development.  Specifically, if the Strategy to reduce long term GHG emissions attracts incentives to cover forest management costs, carbon transaction costs, and community opportunity costs, then the residual funding can be utilized for renewable energy and other low carbon economic development. Such strategies are expected to serve in the overall development of key cross-sectors of the country.  

The application of a robust system of monitoring, planning and strategy development, necessary for marketing and receiving investments for ecosystem services will assist in streamlining forest governance processes through application of sound verifiable and rigorous principles, ensuring that good environmental practice already enshrined in the Guyana laws, are integrated into development. 

Sustainable Forest Management in Guyana
Forestry practices in Guyana are based upon Sustainable Forestry Management principles; hence all monitoring and enforcement by the GFC are done in keeping with this. It is GFC’s policy that all operators in the State Forest Estate, implement SFM practices in harvesting. It is based on these practices that Guyana has been able to retain such a low rate of deforestation over the years.

The GFC through the Forestry Training Centre Inc (FTCI) has been offering regular training sessions in Reduces Impact Logging (RIL) practices to loggers, from both private as well as Amerindian communities, as well as though various projects have been informing and training loggers in SFM.

This will be beneficial for the execution of the REDD agenda, as the GFC staff have many years of experience in SFM practices, as well as the fact that many persons have already been trained in this.
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� The interpretation of an object is organised in 4 hierarchical levels:  �1. Detection is the discovery of an object without recognition.�example: there is a white linear feature in this corner of the image.�2. Recognition is the ability to fix the identity of an object within a group type.�example: this green feature is a block of trees�3. Identification is the ability to place the identity of an object as a precise type.�example: this block of trees has gaps�
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