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Fourth Working Group Meeting 

 

Context 

The Guiana Shield is one of the largest blocks of primary tropical forest worldwide. Covered with around 90% of 

intact rainforest, it plays a critical role in mitigating climate change and in water regulation of Amazon and Orinoco 

basins. This eco-region also has very high biodiversity levels. Until a decade ago, the Guiana Shield forests were 

under little threat in comparison with other tropical forests. However, countries are burgeoning economically and 

demographically, leading to increasing pressures on natural ecosystems. The governments are keen to drive their 

development in a sustainable manner and in that perspective, they have shown strong interest in REDD+ as a 

mechanism that would enable to financially value their efforts, thanks to carbon revenues.  

The project REDD+ for the Guiana Shield was initiated by Guyana, Suriname and France, at the occasion of the 

UNFCCC’s fourteenth Conference of Parties, held in 2008 in Poznan. Shortly afterwards the state of Amapá in Brazil 

joined. The project aims at providing information and tools to be used by countries to establish sound science-

based policies and measures to tackle deforestation and degradation, in the framework of REDD+ mechanism. The 

project is funded by the Regional Development European Fund (FEDER) through the Interreg IV Caraïbes program 

(1.26 M€), the French Global Environmental Facility (FFEM – 1 M€), the French Guiana Region (90 000 €), as well as 

by the project partners own contributions. Financing Agreements with donors have been signed late 2012 and the 

project officially started in January 2013. 

Cooperation and capacity-building are key strategic components of the project. While in the same eco-region, 

Guiana Shield countries have different histories and have developed their own priorities. There is therefore high 

opportunity for lessons learning in the region starting through information and good practices sharing. The project 

encourages cooperation between neighboring countries on REDD+, thanks to a technical and regional platform 

that will focus on inventory of the resources (carbon stocks and forest surfaces), improvement of the quantified 

understanding of drivers of deforestation and forest degradation, as well as on modeling forest cover evolution. 

The platform includes four channels for capacity building: training and technology transfer; country/state-level 

support; regional discussions in the framework of Steering Committee meetings; as well as regional Working Group 

meetings.  

This document contains the report of the Fourth Working Group meeting, which was held in Macapá, Amapá, 

Brazil on 20-21 August 2014. As part of the REDD+ for the Guiana Shield project, the event was organized by ONFI 

and funded by FFEM, the European Commission and Région Guyane. Contributing to the project's Component 2 

and 3, the topic of the working group meeting was "Drivers of Deforestation and Forest Degradation in the 

Context of REDD+". 
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Objectives 
 

The aim of REDD+ for the Guiana Shield Working Group Meetings are to promote REDD+ methodologies under 

development or implementation within or outside the region. Each meeting provides opportunities to discuss 

specific technical topics in order to enhance a common understanding and identify opportunities for training and 

technology transfer on REDD+. Specific objectives include: 

 

� Initiating regional dialogue to identifying gaps (data and methodologies) at national and regional level (i.e. 

in the perspective of a common view of REDD+ MRV); 

� Build capacity (through lessons learnt and sharing of good practices); 

� Discuss the development of a Regional cooperation platform; 

� Prepare technical inputs and feed into Steering Committee decision making. 

 

The Fourth Working Group Meeting included two days of work divided into four sessions, each one focusing on a 

specific sub-topic and enriching the discussion through expert input related to drivers of deforestation and forest 

degradation, understanding of its complex cause-and-effect chains and modelling of anticipated future 

deforestation. The first day was devoted to experience sharing for improving the understanding of drivers of 

deforestation and forest degradation in the Guiana Shield region, while the second day focused on ways for 

addressing those drivers. 

 

Agenda 

The meeting followed the agenda below: 

20  August 2014 

 

8h30 – 9h00 Welcome remarks 

 

9h00 – 12h30 Session 1: Drivers of deforestation in the Guiana Shield – Current situation, data 

availability and mapping initiatives 

09h00-09h15 – Why is it important to identify, to map and to quantify drivers of 

deforestation/degradation? (REDD+ for the Guiana Shield Project Team) 

09h15-09h35 – Drivers of deforestation/degradation in French Guiana  

09h35-09h55 – Drivers of deforestation/degradation in Amapá 

09h55-10h15 – Drivers of deforestation/degradation in Suriname 

10h15-10h30 – Coffee Break 

10h30-10h50 – Drivers of deforestation/degradation in Guyana 

10h50-11h15 – Regional overview of drivers of deforestation and forest degradation (REDD+ for the 

Guiana Shield Project Team) 

11h15-12h30 – Discussion 

 

12h30 – 13h30 Lunch 

 

13h30 – 17h00 Session 2: Anticipating the evolution of drivers of deforestation and forest 

degradation to improve land-use planning and/or feed REL/RL 

13h30-13h45 – Introduction to the session 

13h45-14h30 – Quantification of drivers future evolution - Example of econometric models of future 
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deforestation (Maxence Rageade, ONFI) 

14h30-15h15 – Modelling future deforestation location (Camille Dézécache, Université Antilles-

Guyane) 

15h15-16h00 – Country roundtable 

16h00-16h15 – Coffee Break 

16h15-17h00 – Country roundtable (cont.) 

21  August 2014 
 

8h30 – 12h Session 3: Addressing drivers of deforestation and degradation – Policies and 

measures 

08h30-08h45 – Introduction to the session 

08h45-09h30 – Land tenure in Amapá (Dr. Marcelo Moreira, PRODEMAC) 

09h30-10h15 – Jurisdictional & Nested REDD+ (JNR) (Paula Tassara, VCS) 

10h15-10h30 – Coffee Break 

10h30-12h00 – Country roundtable and discussion 

 

12h – 13h Lunch 

 

13h – 16h30 Session 4: Addressing drivers of deforestation and degradation – Local initiatives 

13h00-13h15 – Introduction to the session 

13h15-14h00 – Addressing mining as a driver of deforestation  (Prof. Marcelo Oliveira, UNIFAP) 

14h00-14h45 – Analysis of local determinants of deforestation in the north region of Amapá (Vicente 

Guadalupe, UNIFAP) 

14h45-15h00 – Coffee Break 

15h00-16h30 – Country roundtable and discussion 

 

16h30 – 17h Closing remarks 
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NAME ORGANIZATION 
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Ryan WIJNERMAN SBB, Suriname 

Donovan BOGOR NIMOS, Suriname 

Karlon WARDE GFC, Guyana 

Ana EULER IEF, Amapá 

Francinete FAGUNDES IEF, Amapá 

Mariane NARDI IEF, Amapá 

Thiago ZAMPIVA IEF, Amapá 

Aline LIMA IEF, Amapá 

Jaqueline HOMOBONO IEF, Amapá 

Claudia FUNI SEMA, Amapá 

Patrick FARIAS SEMA, Amapá 
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Sara SVENSSON ONF International 

Marcelo MOREIRA PRODEMAC, Amapá 

Marcelo OLIVEIRA UNIFAP, Amapá 

Vicente GUADALUPE UNIFAP, Amapá 

Paula TASSARA VCS 

Anthony ANDERSON Socioenvironmental Assets 

 

 

Access to support materials 

All presentations made during the 4th Working Group Meeting can be downloaded, together with other relevant 

materials, at http://reddguianashield.com/working-groups/working-group-4/ 
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Sessions Summary 
 

August 20th, 2014  

Introduction 
 

Welcome remarks by IEF 

 

Ana Euler, Director of the Amapá State Forest Service (IEF), welcomed everyone to a unique point in the world - 

the Brazilian city of Macapá, where the legendary Amazon river delta meets the equator. She congratulated the 

ONFI project team, especially the focal point working closely with IEF in Amapá, for logistical and substantive 

arrangements of the event. She welcomed participants from the government, university, public ministry and 

international visitors and encouraged everyone to exchange experiences and discuss ideas. Her introduction also 

provided an overview of the engagement of Amapá as a sub-national entity in the federal REDD+ process so far, 

explained the current political context with elections coming up in October, and expressed the positive attitude of 

Amapá to participate as a state in collaboration initiatives in the Guiana Shield.  

 

Introduction by the project team
1
 

 

Sara Svensson from ONF International provided an overview of the meeting objectives and explained how the 4th 

Working Group meeting fits in the overall framework of the "REDD+ for the Guiana Shield" project. Setting the 

stage for the two days of exchange, her presentation highlighted the following: 

 

� We need to ask many questions for understanding the problem of why, how, where and when forests are 

disappearing, caused by what activity and caused by whom. Asking those questions makes it possible to 

increase the understanding of deforestation and forest degradation, which is the goal of the first day of 

the Working Group meeting, and also to identify effective and appropriate actions for changing the 

situation, which is the focus for the second day. It is neither possible nor desired to find easy answers to 

those questions, since that would mean simplification of the problem which would block effective 

solutions. Tropical deforestation is due to many pressures at different geographical scales acting in various 

combinations in different locations. The issue is complex, and in order to understand it and find real 

solutions we need to fully embrace this complexity. 

� Deforestation means that someone removed a whole forest area (by cutting or burning it) so that what is 

left is bare soil, where forest will not grow back in the foreseeable future. The reason for this to happen 

might be because someone wants to use the land for other purposes, such as agriculture, infrastructure or 

mining. Those different reasons are the drivers of deforestation. Drivers may be proximate (direct) or 

underlying causes of deforestation or forest degradation. 

� Forest degradation means that someone removed certain trees or parts of a forest, which means that the 

land is still forested but with a less valuable forest in terms of for example biodiversity, ecosystem services 

or carbon storage. From a global perspective, common drivers of forest degradation are firewood 

collection, logging and grazing. 

� Those who cause deforestation/forest degradation may be for example individuals, groups of people or 

companies that are called agents with a collective term. Direct agents are those who carry out 

deforestation/degradation activities (e.g. miners and other workers in the economic sectors linked to 

                                                                    
1
 Available at http://reddguianashield.files.wordpress.com/2014/08/wg4_s1_intro.pdf 
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drivers). Indirect agents are those who make decisions that pressure or encourage others to carry out 

deforestation/degradation activities. The reasons behind are not always linear or directly visible, which 

makes deep analyses needed to uncover complex chains of causes and effects.  

� Tools for understanding the complexity of drivers include for example stakeholder consultations, 

qualitative interviews for understanding the rationales behind actions linked to drivers, drawing diagrams 

of agents and the proximate and underlying causes, using statistical data for quantifying drivers as 

economic activities, using geographical data to map non-forest specified by driver and spatial location, 

using remote sensing for deforestation monitoring, anticipating future evolution of drivers and their 

impacts through modelling, etc. Day 1 will focus on experience sharing and discussion of those tools, 

especially technical ones that have been used in the Guiana Shield so far. 

� Tools for addressing the drivers are policies and measures and/or local initiatives. Exploring those tools 

will be the focus of Day 2. 

 

Following the presentation, participants introduced themselves and their roles in a round of introduction.  

 

Session 1 – Drivers of deforestation in the Guiana Shield - 

Current situation, data availability and mapping initiatives 
 

Sara Svensson, ONFI, facilitated the session, which started with presentations by each participating country of their 

current understanding of drivers of deforestation and forest degradation in their respective territory. 

 

French Guiana presentation
2
 – Gaëlle Verger, ONF-Guyane 

 

� French Guiana's interest in this project results primarily from the 8 001 378 ha of forest in its territory 

(95% of it). The main drivers of deforestation are infrastructure, agriculture, and gold mining, all of them 

increasing. As for previous mapping initiatives, it was highlighted the demands from the Kyoto Protocol, 

coastal expertise, and observatory of gold mining, different methods that are following the issue. 

� On infrastructure, it is located especially on the north coast and along rivers, with many informal 

settlements. In overall there are around 250 000 inhabitants in French Guiana, which is a density of less 

than 1 person per km2. On agriculture, there are three main types of patterns: shifting cultivation, 

permanent crops and grasslands for cattle. It rose substantially and is currently the main driver in French 

Guiana. As for gold mining, it is either legal or illegal, about 50/50 each. It is hard to control and have an 

official overview. Two types of practices - alluvial (in rivers) versus primary (in the soil). 

� Passing on to recent mapping initiatives, the Kyoto protocol inventory was mentioned in WG2, which 

produced inventories for three commitment periods, 1990, 2008 and 2012. It was a statistical inventory, 

rather than wall to wall mapping, based on IPCC methods, with stratified sample points and visual photo-

interpretation of satellite imagery. A study carried in 2005 reached the value of 350 tC/ha for forest 

biomass assessment. ONF-G mapped mangrove separately  from the rest of the forest class because it is so 

different, but IPCC has only one forest category. In 2012 there was more than 50 000 ha of accumulated 

deforestation due to agriculture. Mining is inserted within the infrastructure class so hard to compare. 

� ONF-G's particular focus on the coastal area is because these 8% of the territory concentrate 90% of the 

population. Therefore, reference studies were conducted in 2001, 2005, 2008 and 2011. In these studies, 

wall to wall mapping was performed. Classification of land use were adapted from the European 

nomenclature, where mangrove was not included. It allowed to better understand the dynamics of the 

coastal zone. That is, all continuously floating areas were removed and only the surface that is identical for 

all periods was considered, because what is of most interest is to understand deforestation by 

anthropogenic activities. ONF-G has a study written in French that they can share. 

                                                                    
2
 Available at http://reddguianashield.files.wordpress.com/2014/08/wg4_s1_french_guiana.pdf 
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� Finally the observatory of gold mining activities aims to detect active illegal artisanal gold mining using 

high resolution satellite data, since this activity occurs mostly on areas that are not easily accessible. It is 

possible to identify this activity in the satellite images, due to the large quantities of substances in 

suspension in water courses. Turbid waters have a distinctive spectral signature that is very discriminatory, 

which makes automatic processing possible. Study began in 2009 and 2500 images from satellites were 

studied. The table in the presentation presents an overview. In 2013 there were 44 helicopter operations 

based on this information. More on this initiative will be presented in the roundtable during the second 

day of the meeting. 

 

Amapá presentations
3,4

 – Claudia Funi, SEMA, and Mariane Nardi, IEF 

 

Claudia Funi presented the following: 

 

� There is heterogeneity in the ecosystems that are present in the state, not only of forest area, but also 

floodplains, mangroves, permanent farms, savannah, etc. Illegal logging, expansion of agriculture and 

livestock husbandry, building of new roads and dams, mining activities, introduction of exotic species, 

were listed as the main threats for forests. See the presentation for a map of main roads, human 

settlements, deforested areas, areas with legal protection, and others. It is possible to see that 

deforestation in most protected areas is low, while it is higher in rural settlements. Deforestation 

identified by SEMA is substantially larger than by INPE, due to PRODES limitations. SEMA has been 

monitoring since 2002. 

� The deforestation data can be crossed with spatial variables. SEMA calculated that 72% of deforestation 

occurs within 5kms of a road. State maps were also shown with location and size of livestock herds, areas 

of legal deforestation, main mining locations and others. SEMA frequently conducts field work and is 

building a geo-referenced photographic collection using field photos and GPS data for interpretation and 

qualification. Taking advantage of flights conducted by other state institutions is helping considerably in 

this. SEMA makes spatial analysis, PDN calculus, how many pixels and which distance it is on. Part of the 

attribute table. When making the subtitle, it is possible to ask for the distance and get approximate 

numbers. SEMA did this for all the variables. 

� Classification of certain land typologies seen in the images is sometimes difficult and require field 

validation, for example in areas of savannah with previous anthropic pressure or transition of 

forest/savannah, a issue that will be analyzed through a training organized by ONFI as part of the "à la 

carte" support. The government bought high resolution imagery for the whole country and will give it to 

the states within years, which will also allow better classification of land use changes. 

� Within agroextractivist areas, their main activities will vary from region to region, it can be collection of 

Brazil nuts, açai and palmito, cassava flour production, fishing, agriculture, livestock herding, timber 

extraction, among others. Monitoring allows to compare deforestation in these areas and study the 

dynamics of altered areas. An analysis with only newly deforested areas in the state was also done and 

allowed to identify spatial variations in higher deforestation pressures per year. The largest opened areas 

are in savannahs in the central region of the state. 

� Human pressure is expected to continue increasing in the near future. Planned road connections with 

French Guiana and Pará state will change the deforestation dynamics a lot since until now it is only 

possible to leave Amapá by boat or flight. The government is also expanding the port of Santana for 

exportation of agricultural commodities. Plus, more roads are being paved and hydroelectric power will 

also increase with additional 1100MW production planned. 

 

                                                                    
3
 Available at http://reddguianashield.files.wordpress.com/2014/08/wg4_s1_amapa_1.pdf 

4
 Available at http://reddguianashield.files.wordpress.com/2014/08/wg4_s1_amapa_2.pdf 
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Mariane Nardi shared additional information focused in Amapá: 

 

� Amapá investing in REDD+. 74% of its territory is a protected area, of which 25% are public production 

forests and 31% are community forests. The challenge is to promote economic growth in a way that 

preserves natural capital and including local communities. The state government has been involved in 

different projects and programs at least related with REDD+ objectives. Mariane highlighted the following: 

Amapá's forest carbon stocks assessment; Carbono Cajari project; PROEXTRATIVISMO; PROTAF; Amapá's 

green economy programme; mitigating climate change through community forest management project.  

� The biomass assessment (forest inventory + biomass quantification + allometric equation) allowed to 

reach the value of 179.94 tC/ha in the state. Carbono Cajari project started back in 2011 with different 

partners including Petrobras, and allowed to map 77000 Brazil nut trees in 320 production areas where 

more than 1000 people are receiving benefits from the forest. PROTAF is a state program of agriculture 

subsidies that also aims to increase productivity of small farmers supporting a broader list of agricultural 

outputs. Finally, Amapá's green economy programme can be accessed online5. 

� Proextrativismo is a public program of forest management that incentivizes forest preservation and 

poverty reduction. Extractivism is a forest use without a cultivation. It focuses on açai, Brazil nut, titica 

liana (fibers), and logging. A total of 2000 participating families were supported in kind, with equipment or 

technical assistance, in order to improve their productivity and revenues. These areas are defined for their 

natural value and production potential. The project on mitigating climate change through community 

forest management is also connected with this.  

  

Suriname presentation
6
 – Priscilla Miranda, SBB 

 

� Suriname has a forest cover of over 90%, with a deforestation rate of 0.02-0.03%. In the presentation no 

distinction was made between drivers of deforestation versus forest degradation at this stage. The 

following factors were presented: protected areas, mining, timber harvesting, agriculture, energy 

production, infrastructural development, and housing developments. There are deforestation data from 

2000-2009, the year 2013 will be finished in October. Existing maps allowed to identify forest/non-forest 

but deforestation areas are not linked to specific drivers yet.  

� Mining represented 6.7% of the country's GDP in 2011. In 2012 gold production was 33.474 kg (37.5% 

small-scale and 62.5% large scale gold mining), bauxite production was 2874 mt, and crude oil production 

was 594 M barrels. Worth noticing that oil refinery and gold mines are expanding, while bauxite almost 

stopped. Looking closer at gold mining: the underlying factors identified are gold price, migration from 

neighboring countries, accessibility and availability of minerals. Increased livelihood options, monitoring 

and enforcement, gold tax and improved techniques can decrease the impact. A map was presented with 

indication of location of mining concessions (gray is oil, yellow gold, orange for bauxite). 

� Protected areas can be seen as "negative" driver of deforestation since it produces the opposite effect. 

They cover a total of 14% of the land area and 2 new ones are proposed.  

� Agriculture has different patterns between coastal area and inland. The former has more banana and rice 

plantations, while the latter is characterized by shifting cultivation. Market pressure and government 

priorities are important underlying factors, on the other hand there is available land in the coastal area 

that could be used (old plantations) instead of deforesting new land. Shifting cultivation in 2009 occupied 

about 188.800 ha, while in 2010 production in the coast also occupied a similar amount of land.  

� On timber harvesting the objective is to foment a sustainable forest management through reduced impact 

logging. Market demand is the main underlying driver, while fees, monitoring and enforcement contribute 

to reduce its impacts. Forestry represented 4.2% of the GDP in 2011, with a production of 365 715 m
3
. 

Logging concessions are given within the forestry belt which has around 4.5M ha, also 550 000 ha of forest 

have been allocated as community forests. 

                                                                    
5
 Available at http://pubs.iied.org/16575IIED.html 

6
 Available at http://reddguianashield.files.wordpress.com/2014/08/wg4_s1_suriname.pdf 
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� Housing developments have been expanding powered by easier access to credit and a current shortage of 

70 000 houses. The road network is concentrated in the north of the country. An interesting study is being 

done in a part of the interior where roads are getting closer to shifting cultivation area, which is leading to 

a decrease in the activity because communities get products from coastal area and do not need to plant it 

themselves, shifting the activity to mining.  

� On energy, it is currently a hot issue due to energy shortage. Current production is 193 MW, its impacts 

include a hydro-lake of 155 000 ha. Potential future developments are an additional hydro-lake of 60 MW 

and 27 700 ha, and ethanol from sugarcane. 

� Current tools and methodologies part of SBB's work include bi-annual monitoring using LandSat images, 

started development of LULC map. More research is needed on monitoring of forest degradation. 

 

Guyana presentation
7
 – Karlon Warde, GFC 

 

� In 2009 the governments of Guyana and Norway reached an agreement where Norway committed to 

providing financial support of up to US$250 million by 2015 to Guyana linked to REDD, depending in part 

on the country’s delivery of results as measured against REDD-plus Performance Indicators assessed 

through the national MRV System, specifically Guyana’s FACA. Monitoring has now produced results for 3 

succeeding years. 

� Forestry related change has remained relatively stable between Years 1 to 3. Agricultural developments 

causing deforestation have increased in Year 3 and are in line with historical levels. Mining deforestation 

has increased in Year 3. The majority of the activity is still constrained to areas mined in Year 2. Fire events 

have increased relative to the post 2000 period. The area is still similar to the mean area of deforestation 

from 1990 to 2000. 

� Guyana’s Interim Measures Reports (Y1,Y2 and Y3) are excellent sources of quantitative and spatial 

information regarding the drivers of forest change measured under the MRVS. GFC also manages a 

database (Network Attached Storage) which comprises mainly spatial data and several other 

governmental agencies manage specific spatial databases based on their nature of work. 

� In Guyana forest degradation is unique, with the main contributors being the opening of roads linked to 

new infrastructure, and degradation mainly associated with mining activity - which is rapid and dynamic. 

The forest degradation monitoring method previously developed for a range of drivers has been retained 

and expanded for Year 3. The method development was supported by field work that measured the stock 

changes caused by degradation. A set of GIS-based rules were developed. It allows to identify forest 

disturbances provided the disturbances are large enough (>100 m2) and that the vegetation is disturbed to 

the point where the soil is exposed. Based on these results it was concluded that the most pragmatic 

approach was to use the RapidEye imagery to assist with the identification of degradation events. For year 

4 improvements on the monitoring of forest degradation will continue with the addition of further 

methodologies. 

 

Regional overview of drivers of deforestation and forest degradation
8
 – Sérgio Milheiras, ONFI 

 

After the country presentations, Sérgio Milheiras, ONFI, introduced a discussion on regional tools and dialogue with 

a regional overview on drivers of deforestation and degradation, focusing on the work that is being developed by 

the project REDD+ for the Guiana Shield on that topic. 

 

� It started with an indication of potentially relevant information on drivers present in the project's 

comparative table9, which continues to be under development and welcomes feedback from the partners 

to update its values. The table is accessible on the project's website. 

                                                                    
7
 Available at http://reddguianashield.files.wordpress.com/2014/08/wg4_s1_guyana.pdf 

8
 Available at http://reddguianashield.files.wordpress.com/2014/08/wg4_s1_regional_context.pdf 

9
 Available at http://reddguianashield.com/studies/ 
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� Analyzing drivers of deforestation and degradation is a complex task, so why add another dimension to it 

by analyzing it at the regional level? This is important because it better addresses leakage or other 

deforestation dynamics interactions between neighboring countries (e.g. a reduction in one country that 

also leads to reduction in another). National policies may not consider the full picture and lose 

effectiveness because of that. Institutional synergies and cooperation, sharing of methodologies and best 

practices, and improvement of channels for dialogue on transboundary issues might lead to more effective 

solutions. 

� The project is working on different regional tools, including a regional study on gold mining impacts, a 

regional GIS database and a deforestation model. The regional study on gold mining, if approved by 

steering committee members, will be done in collaboration with WWF Guianas. It would quantify and map 

the land area and extent of waterways impacted by gold mining in the Guiana Shield. It involves 

participative work between partners, harmonized data on regional level, and reinforced capacities to use 

high resolution data. Would need access to those images, which is still being negotiating. Further details 

will be sent to the partners very soon. 

� The project aims to develop a spatial database of drivers of deforestation and degradation in the Guiana 

Shield, consisting of data on variables that might explain deforestation and that could be correlated with 

historical maps of deforestation (e.g. roads, hydrographical network, topography, mining, etc). This 

database will feed a spatially explicit model of future deforestation. Feedback from the project partners 

highlighted the importance of keeping focus on the participatory process, capacity building, technical 

reinforcement, appropriateness of results, and open access to partners. The modelling activity will also be 

presented by Camille in the next meeting's session. 

� Finally, it was mentioned that the project remains attentive to other regional initiatives in the Guiana 

Shield and always open to cooperation with additional partners. The objective is to create additional data 

and synergies, not to repeat previous work. Can feed and interact with other initiatives. Open to working 

with partners. Some of the institutions developing parallel initiatives in the region are observers of the 

project´s steering committee.  

 

The regional tools and dialogue topic continued with discussion on the predicted mining study in collaboration with 

WWF: 

 

Gaëlle Verger, ONF-G, started by providing additional information about the mining study with WWF. The 

underlying idea is to update a previous study by ONF-G and funded by WWF while increasing its usefulness in 

meeting the objectives of REDD+ for the Guiana Shield project. It would bring additional capacity building into the 

forestry services. With the access to high-resolution images, one expert per country would meet to work on them 

and reach common results. The ToR will be sent to the partners soon. So far the terms are being elaborated and 

feedback from the partners will be requested. 

 

Priscilla Miranda, SBB, stated that the timing for the study is convenient because it is one of SBB's planned activities 

for next year. How to implement this work? Is the methodology set by the previous study? How to synchronize the 

activity SBB is planning on determining deforestation based on mining with this study? What type of input is 

needed from the different countries? These questions will need to be addressed. SBB is interested in the approach 

for this study. 

 

Claudia Funi, SEMA, briefly added that partners from Amapá will give feedback when more information is available. 

 

Gaëlle Verger, ONF-G, replied that details are still being discussed with WWF. Also access to the satellite images is 

still being negotiated by Marie Calmel, ONFI, with Airbus Defence and Space (ADS), so development still in 

progress. There is already a methodology used for the previous study that might be adapted and will be used again, 

with training predicted with the partners for its implementation. There will be four technicians from the region 

working together on this project. 
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Session 2 – Anticipating evolution of drivers of deforestation 

and forest degradation to improve land-use planning and/or 

feed REL/RL 
 

The main goal of this session was to understand the usefulness of modeling approaches for developing a REL/RL for 

REDD+ and for land use planning and the potential relevance of its results. The roundtable was also an opportunity 

to discuss activities that could be implemented through the REDD+ for the Guiana Shield project to support 

national and regional initiatives on modelling future deforestation/degradation. Sara Svensson, ONFI, introduced10 

the session, while Maxence Rageade, ONFI, moderated the discussion afterwards. 

 

Quantification of drivers future evolution - Example of econometric models of future deforestation
11

 – Maxence 

Rageade, ONFI 

 

� Econometrics is a statistical method allowing the verification of economic assumptions and quantitative 

estimation of correlations (i.e., based on field observations, econometric estimations allow to statistically 

test economic assumptions). Deforestation is connected with an uncertainty; if we have a structural 

change of one variable, it will affect the outcomes. An example of the type of results possible: "historically 

deforestation was 1% in the same time period as population increased 2%, therefore anticipating 2% 

population growth, we forecast 1% deforestation rate in the future". Economic modeling requires to 

formulate assumptions mathematically in chains of causality based on field observations; for example, the 

price of gold influences deforestation levels. 

� Data used for econometrics can have different settings: observation of data through several years (time-

series data), observation of several different points (cross-sectional data) and the junction of the previous 

two (panel data). Sources of data must be homogeneous in time and/or space, if not, correlations will be 

biased and should not be analyzed jointly. It is possible to apply statistical treatments to correct them and 

limit the bias. Econometrics depend on the quality of the data, if not good, a useful model cannot be 

created. 

� Econometrics is useful in case of uncertainty, e.g., for unplanned deforestation. It applies for example to 

estimating the indirect impact of a new road. Keeping the same example, a model is not needed to 

estimate the direct impact of a new road, but it can study what drives the planning of road infrastructure. 

� For REDD+ projects modeling has allowed to forecast (quantitatively and spatially) deforestation, which is 

useful for REL definition. Econometrics is useful for when there is a foreseen change in the drivers that are 

being analyzed. To justify the use of econometric modeling on drivers, three main conditions should be 

met: causality is well identified and can be proved by high empirical correlation level; no arrival of new 

drivers in relation to the reference period; expected change in the driver evolution trend. Otherwise the 

simple prolongation of the historical trend would suffice. 

� Description of an example of econometric use for establishing a REL in a REDD+ project in Cambodia. 

There were data collection issues (e.g., deforestation data only available for two periods and requiring 

division between 30 communal boundaries), then there were problems with econometric estimations 

(e.g., some expected correlations were not confirmed due to lack of data or non linear relations with 

deforestation). The results shown that paved and unpaved roads density, paddy price and population, 

were the drivers better explaining deforestation. It allowed better understanding of drivers, but since 

there was no evidence of significant change in the evolution of drivers, the results were very close to the 

historical average of deforestation. 

� Econometrics might also be used to better understand and assess quantitatively the impacts of each 

driver, which is useful to identify which policies are more efficient. Decision makers can better evaluate 
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the impacts of specific factors, such as price of rice on policies; or evaluating the impact that policies had 

or even compare between different policies. 

� Many econometric studies on deforestation exist for Brazil, but much fewer for French Guiana, Guyana 

and Suriname. Results of an economic model apply only to the studied area. To transfer results beyond the 

study area, the model can conserve its economic foundations but also apply new econometric estimations 

for the new study area. 

� Econometric studies are sometimes criticized because of false correlations, which do not have a causality 

explanation. Econometric analysis need strong local/field knowledge and must not underestimate the 

need of economic theorization to identify causality. The model is just a mathematical formalization of 

what is seen in the field. Data availability and quality is the most important input, without it the model is 

of no use. 

� In terms of software, two examples are STATA which is quite popular but expensive and R that is open-

source and growing in applicability but harder to control. This type of analysis requires at least one 

statistician plus an economist or an econometrician.  

� To summarize, econometric modeling requires: field observations + formulation of theoretical model + 

collection of data + test statistical significance. If statistical significance is absent, the model needs to be 

reformulated, while if it is present the model can be used to orientate policy decisions. This is applicable 

when no trend change in the drivers is expected or also for REL when drivers trends are expected to 

change. 

 

Modelling future deforestation location
12

 – Camille Dézécache, Université Antilles-Guyane 

 

� The objective of the presentation was to contribute to the work eventually leading to a spatial 

deforestation model for the Guiana Shield.  

� Location of deforestation matters because, from a socio-political perspective, it impacts conservation 

strategies and also reflects on how each country is developing. Furthermore, people tend to settle close to 

each other, so previous deforestation leads to more probability for future deforestation, i.e., there is 

spatial autocorrelation. Nevertheless, processes leading to deforestation can be specific to certain areas, 

for example, increased population not always increases deforestation or in mining areas only scarce 

population results in high deforestation. 

� Example of French Guiana. The work there involved distinguishing between land area, according to 

different factors such as protected areas, presence of gold, etc, while drivers were identified by consulting 

local experts. This allowed to test different scenarios to see how deforestation might evolve in the future. 

In protected areas deforestation should be zero but we know that is not true. In the permanent forest 

estate deforestation is possible under strict rules. If there is gold in an area that will influence 

deforestation. Location is important to see what drivers are influencing a certain area. 

� How are drivers impacting deforestation in each location? The idea is not to make one overall model for 

the Guiana Shield, since the territory is heterogeneous and it is necessary to make several models that 

integrate that variation. It involves a model for forecasting the quantity of deforestation and a model to 

spatially allocate this deforestation, which implies being able to distinguish between the drivers that 

influence quantity and those influencing location. An example of a driver that influences the quantity of 

deforestation is gold price increase, while location could be influenced for example by new roads. 

� For the development of the deforestation model, it is important to discuss with the partners which areas 

of the country have specific dynamics of deforestation and which are the relevant drivers of deforestation 

in each of those areas. 

 

After the presentations there was dialogue on modeling between the participants: 

 

Leonardo Vale, SEMA, said that Amapá had initiated working on modeling. There are still some open questions, 

which SEMA will try to discuss with Camille. Vicente Guadalupe who will give a presentation in session 4 is the 
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person in the state with most experience in this. The  software he uses is Dinamica EGO, which SEMA is also trying 

to use. In the draft model SEMA has, there is information about drivers such as hydroelectric dams, but for now 

SEMA is not able to give the right weight to the different variables, it is being tested in a pilot area. He suggested 

that it should be possible for partners to make a common model for all the countries, taking into consideration the 

variables that are different between the countries and integrate that in the model. 

 

Mark Djojodikromo, SBB, shared that 2 years ago the Forest Cover Monitoring Unit was established in SBB and it 

produced a deforestation map. SBB is in the process of updating the map for 2013. SBB hopes to learn from 

partners about modeling and issues in the region. The MMU is 1 ha in Suriname. The software used is 

TerraAmazon, QGIS, IDRISI, Dinamica Ego. There is an ongoing Masters study on a pilot area working on modeling.  

 

Priscilla Miranda, SBB, stressed SBB's availability to work on this because they are yet to start modeling activities. 

Therefore it is a good timing to streamline this activity and make it comparable with what is happening in other 

countries also. Quickness is crucial because SBB plans to have this output within the coming year or two. It is 

important that partners move forward together now instead of delaying, otherwise SBB will need to move alone. 

After Camille came to Paramaribo in August, SBB took into account what he is doing and how it can be combined 

with their work.  

 

Gaëlle Verger, ONF-G, indicated that in the Guiana Shield the deforestation drivers are similar but will not always 

have the same definition and it is not always the same imagery used to see and understand them. This is the case 

for agriculture for example. Is it possible to have a model with such similar but yet different variables? 

 

Camille Dézécache, Université Antilles-Guyane, replied that it is important to use data that is homogenous across 

the full region, and for that reason it was necessary to use data made available by the University of Maryland for 

the regional model. It would be hard to compare different types of data, so it should be homogenous as far as 

possible. Still some definitions might be different, for example, a protected area may imply different levels of 

protection between countries. 

 

Maxence Regeade, ONFI, added that it will probably require working with the same tools but with different data. 

Exchanges between partners can help save time and move forward easier. Leakage is also relevant. In relation to 

data sometimes it is necessary to treat it to make it more homogenous. The same for socioeconomic data, there is 

always a problem about homogeneity. All produced maps can help getting a deforestation model with better 

quality, even if it is not the same process used in all cases. Time can be won if done at regional scale. Experiences 

show problems related to data collection and there can be an approximation to be brought to the region.  

 

Camille Dézécache, Université Antilles-Guyane, continued saying that even if models are adapted for each country, 

there should exist a basis for the region. For example, is not gold mining similar in Guyana and Suriname? Those are 

relevant questions for the modeling work. We should at least measure some drivers at regional level, including 

population pressure. Important is that everything used in the model is explained and that each country can use it, 

which might require capacity building. 

 

Paula Tassara, VCS, stated that she was surprised to hear about regional modeling. Deforestation drivers seem to 

be similar in the region, but there are different types and quality of data in each country. However, for leakage 

management and displacement of agents, a regional solution is needed. A regional perspective can lead to reduced 

costs if there is agreement on regional monitoring and joint MRV reporting in the future.  

 

Priscilla Miranda, SBB, declared that at least in Suriname's case there is plenty of data still to be collected. In 

considering what is needed for modeling, it helps to identify together what data Suriname is lacking and what 

information needs to be collected and how that could be done. Standardize the baseline information that is needed 

is a good option. It is important to take into account the impacts of the regional level, even if the model is at 

national scale. It is important to link the variables at a regional level, since for example enforcement against small 

scale gold mining in French Guiana might have influenced deforestation in Suriname. 

 



REDD+ for the Guiana Shield  15 

4th Working Group Report  -   

Claudia Funi, SEMA, suggested that the methodology could be common with variance in some of the factors, to 

create a national/state model and then integrate it at regional level. Or create a more ample model with all the 

factors that is then refined for each place. It would be good to have a base for everyone to follow. If done 

separately each country will have more work. What we need to define is the common methodology. 

 

Maxence Rageade, ONFI, responded that if a bottom up model is built with the same methodological base, it is 

possible to integrate it at regional level. Having a similar methodology has advantages and can be a basis, which can 

later lead to better models. The effects of leakage between the countries can be found in the correlations. But if 

models are completely different from each other it is impossible to take that regional component into 

consideration. 

 

Answering to what software will be used, Camille indicated that it is R. He had not used Dinamica EGO before but 

the hypothesis and mathematical basis are the same. Maxence added that although R and Dinamica EGO are 

different, both  can be used. If the country does not have enough data, an option is to calibrate with R and validate 

with Dinamica EGO. Camille can present later his work with more detail and SEMA explain more its work with 

Dinamica EGO. 

 

Gaëlle Verger, ONF-G, stated that they are eager for a model of deforestation in French Guiana and also the Guiana 

Shield. She presented an example of the usefulness of the regional approach: The concentration of mining activity 

in French Guiana is correlated with the zones in Suriname, and if these correlations are explored they can help 

decision making. A regional cooperation will also improve the national level. In French Guiana there is also many 

migratory occurrences in the border areas with Suriname and Brazil, which are also linked with deforestation 

through shifting agriculture, small scale mining and spontaneous settlements. Having a regional model will help 

ONF-G to better understand the territory. 

 

Karlon Warde, GFC, was not present in the first day of the meeting but in the following day also had the 

opportunity to provide a brief context of the modeling situation in Guyana. The country is establishing a REL and 

considered different options. Because flexibility is desired, they are leaning towards using a combined one. The 

need for this is maybe not applicable to all REDD countries, but Guyana negotiated with Norway to apply a 

combined REL/RL to give more flexibility. This means for example that undertaken development objectives and 

targets can be considered. Guyana's REL/RL is looking at the average global deforestation rate in some countries 

and comparing it with the national trend. This is done within a conservative range. A deforestation rate was 

determined from 1990 until last year. From 1990-2009 it was estimated, because there was not any monitoring. 

From 2009, mining started becoming a larger driver in Guyana. 
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August 21st, 2014  

 

Session 3 – Addressing drivers of deforestation and forest 

degradation - Policies and measures 
 

Sara Svensson, ONFI, started the second day of the meeting by providing an overview13 of decisions on drivers of 

deforestation in the context of REDD+ within the international policy framework, from UNFCCC's COP-13 in 2007 to 

COP-19 in 2013. The topic is a complex one with various different ramifications and institutions involved. Session 3 

focused on policies that are being implemented to help all interested parties in developing economic activities with 

the minimum impact possible on forests and the peoples that inhabit them. 

 

Land tenure in Amapá – Marcelo Moreira, PhD, PRODEMAC 

 

The session began with a presentation given by Marcelo Moreira, PRODEMAC, the public prosecutor for 

environmental issues at state level in Amapá.  

 

� In the colonial period, the Portuguese would distribute lands as wanted, through the "sesmarias" system 

where big parts of land are attributed to people in favor of the government/kingdom. Only in 1850 

appears the first law to distribute lands centrally, until 1891 when that responsibility goes to the state 

level, then passing again to the federal control a bit later. It was a turbulent period, with all kinds of proofs 

of possession of land being tried, the law of land was vague and that situation continues until the 

implementation of the first republic.  

� The state of Pará had a lot of administrative richness, the land areas distributed were measured with local 

landmarks which were many times ambiguous. Local barons would control development of land in the 

Amazon, many times without a direct transfer from the public sector but with that right in practice 

recognized, a system that was in use in Amapá until the 1940s. 

� There are five central issues to this discussion: the ownership of the public domain, reduction of internal 

limitations to development, reduction of internal market with introduction of external players with higher 

purchase power, prioritizing the market, and reduction of social and traditional rights. 

� The federal territory of Amapá was created in 1943 for national security and integration reasons and until 

1970 the control of land attribution was with the governor, which could lead to favoring of political 

affinities. The territory in that period had a very small population, including traditional communities that 

had land ownership titles, which were lost with the creation of INCRA. In the 80s many public lands were 

categorized with the creation of indigenous lands, extractivist reserves and the creation of different 

municipalities in the interior.  

� In 1988 the territory gains recognition as a Brazilian state. In its creation, the same rules as for Rondonia 

were followed, but the process was incomplete. Today we have a state almost without any territory 

legally, the transfer of lands from the federal level to the state of Amapá is still ongoing. This debate is not 

only political, but also legislative, in the meanwhile Amapá continues to not have the legal right to the 

lands inside its territory. In the judicial system, there were already opposite and contradicting rulings from 

different judges, attributing the lands either to the state or the federal level. The Public Ministry of Amapá 

recommended that no new land rights are given due to the situation. 

� FLOTA (Floresta Estadual do Amapá = state forest) is an excellent example of current uncertainty in land 

policies in the state. There is private interest in the appropriation of lands within the FLOTA, a situation 

that INCRA might be contributing to. If FLOTA was suspended, as the state parliament considered doing, 

Amapá would stop being an independent state. There was an audit in 2013 to conservation units in the 

state and for FLOTA the following was criticized: no administrative headquarters, not enough staff, 
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difficulties to territorial consolidation (limits are not well delineated), and inexistence of management plan 

(only in 2014 it was launched). 

� The land law in the state does not have a particular logic, because it is a product of the context of each 

time. The law is complex and insufficient, there is uncertainty on the management of public domains, 

exclusion of public participation, different institutions disputing the jurisdiction, and finally all this does 

not speak the language of the public. All these challenges are for scientists as well, who can contribute by 

sharing tools that are more understandable to the public. 

 

This presentation was followed by a discussion on land tenure issues: 

 

Ryan Wijnerman, SBB, indicated that there is a debate ongoing on the land rights for indigenous people in 

Suriname, currently there is no law ruling if the state or local communities have more rights, which can lead to 

conflicts with different actors involved. For example, around an area of gold concession there are many small scale 

gold miners that do not want to leave and this may lead to conflict. In tribal communities there are local governing 

systems, with a chief that has authority to decide on different topics, including land use. In the forestry law there is 

a certain type of concession given out communities, but not a law giving legally binding rights to land. 

 

Karlon Warde, GFC, said that with the departure of colonial rulers there was a promise that local communities 

would receive part of the land, approx. 20/25% of state lands, however today these communities have received 

around 14% of land thus far. There are different criteria to define local communities, if that title is given it restricts 

other activities in that land. If gold or other resources are discovered within those lands, the exploration has to be 

approved by the village council before applying for a licence and the agreement should benefit local communities. 

Now there is more sharing of data and better planning in terms of land use, a policy was launched to integrate 

planning and reduce conflicts. 

 

Gaëlle Verger, ONF-G, reminded participants that French Guiana is dependent on the French law, in which most 

land belongs to the state. Depending on the purpose, use of public land can be granted for mining for example. 

Local and indigenous communities have a specific situation, a collective law zone destined to those that have 

forestry resources as livelihood. This situation is specific for French Guiana and is not recognized in French law, 

which has strong equality principle so to give different rules for different ethnicities is a sensitive topic. Land use 

requests take a long time and are complex. Land conflicts sometimes arise. Also conflicts between local and central 

institutions. The local authorities may want to be independent in deciding what is done with land. French Guiana 

requested the central state to give back some public land to them. ONF has objective to protect the forest but 

cannot impede the decision of the state and its development. 

 

Verified Carbon Standard (VCS) Jurisdictional & Nested REDD+: A core framework to account for climate action in 

forests
14

 – Paula Tassara, VCS 

 

Next there was a presentation by Paula Tassara, VCS, on jurisdictional and nested REDD+. 

 

� VCS was created in 2005 with a different focus of what the Clean Development Mechanism (CDM) was 

providing at the time. It is a nonprofit organization funded by the issuing of Verified Carbon Units (VCUs) 

and donations. VCS seeks to provide a trusted document that actually a ton of CO2 was reduced in 

practice, so to confirm that the results are real. VCS currently runs 94 projects in the AFOLU category, 

which includes REDD+.  

� VCS standard has to be additional to the Business as Usual (BAU) and it has to be real, measurable and 

permanent. Other certifications of co-benefits can add value to the project. Auditing is expensive but 

needed to assure delivery of carbon and allows a decentralized system, VCS could not do this themselves 

because it would be a conflict of interest. There are 2 competing registry systems, APX and markit, that 

need strong IT platforms to guarantee that used carbon credits are retired from the system. 
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� Regarding REDD+, in 2010 it was a challenge to know how to compare projects, a gap that VCS filled. The 

first global standard for national or sub-national REDD+ programs was first published in 2012, after 2 years 

of development. There is also the prospect that UNFCCC will eventually reach agreement on requirements 

in 2020/2030. The VCS Jurisdictional and Nested REDD+ (JNR) framework can be used to measure or to 

actually generate carbon credits. The JNR provides best practices to address complex technical issues and 

carbon credits that are comparable across different contexts. An interesting case is if the leakage tool 

could be used at eco-region level. 

� The framework improves access to REDD+ funding, for example, through the work with California's GCF. 

The World Bank (FCPF) has its own methodology which is 85% compatible with JNR. The main differences 

are that VCS can account degradation, FCPF baseline must not exceed the historical average while JNR 

allows use of trends and modeling, and the World Bank requires use of own safeguards. 

� Three scenarios for JNR implementation: jurisdictional baseline with crediting to projects only; 

jurisdictional program with crediting to jurisdiction and projects; jurisdictional program with crediting to 

jurisdiction only. The second scenario is the most popular currently and the most rich in terms of 

financing, with private and public sectors sharing. The third scenario still not used. Jurisdictional Program 

Description (JPD) and Jurisdictional Baseline Description frame the work. There are risk mitigation 

components such as avoiding double counting in relation with existing projects, safeguards, JNR leakage 

and non-permanence tools. 

� On the development of a jurisdictional baseline, the historical reference period can be achieved through 

an annual historical average or historical trend. Adjustments should guarantee that there is no 

overestimate, by removing one time large infrastructure projects, for example. To reach a baseline, 

deforestation and degradation econometric projections, using variables, such as GDP, forest access, 

commodity prices, or demographic growth, can help identify the most plausible scenario. Also other 

available information should be considered, such as development plans or comparable data from analogue 

jurisdictions. 

� Implementation of JNR is being considered in different countries. The first step is the JNR pilot process. A 

strong example in Brazil is Acre, a state with a long history of trying to address deforestation. In the 2003-

2008 period, Acre GDP grew 44% while deforestation decreased 70%. It will probably be the first 

jurisdiction to deliver REDD+ credits to the California market.  

� Each country is working at its own pace. It can be useful to align crossboundary efforts, to facilitate 

technical exchange, potentially save significant costs for MRV, open options for program finance on the 

long term, and stimulate of development of nested projects. 

 

 

Session 4 – Addressing drivers of deforestation and forest 

degradation - Local initiatives 
 

The final session had a presentation on the impacts of mining from Marcelo Oliveira, professor at UNIFAP, followed 

by Vicente Guadalupe, UNIFAP, presenting on modeling of drivers of deforestation. It was moderated by Sérgio 

Milheiras, ONFI, and focused on initiatives and best practices with a more local scope that are being implemented 

in the field with relevant implications in terms of understanding or reducing the impact of economic development 

on forests. 

 

Addressing mining as a driver of deforestation
15

 – Prof. Marcelo Oliveira, UNIFAP 

 

� When taking place in forested areas, mining necessarily results in deforestation. It has substantial 

environmental impacts, but can be environmentally licensed and obliged to recover the degraded area. It 
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is most problematic when mineral deposits are located in sensitive forest areas, which is the case in 

Amapá. The Guiana Shield is a geological unit with rocks that have great potential for mining value, while 

the forest is also valuable. That is an issue we have to deal with.  

� In Amapá, when areas of highest potential for minerals are overlaid with conservation units and 

indigenous lands, what we obtain is an approximate outcome of 57% of the mineral potential prevented 

from being explored because of that overlap. Of the 43% available, 28% is within FLOTA. 

� Direct impact on deforestation from mining is reduced in the state, 0.029% of the territory (2007) with 

0.89% of degraded areas (2005). These numbers have not changed much in the meanwhile. The mining 

sector is important to the state economy. Some companies have left unrecovered areas behind after 

closing. Comparatively, mining municipalities have higher deforestation rates than the others, but an 

analysis made by UNIFAP showed that the direct contribution of mining did not reach 5%. Indirect impacts 

add to that rate, such as nearby illegal small-scale gold mining, large infrastructure developments 

associated with mining, and when companies stop operations and ex-employees stay around to live in the 

area.  

� The mining industry uses different arguments to justify its activities. Its social impacts, the demands of the 

environmental licensing and the environmental impact assessment, the assets created and the forests 

protected within the concession areas, which are large but area with actually opened mines is small. For 

example, the municipality of Vitória do Jari has 119.6 km2 attributed to mining companies, but only 1.06 

km2 are directly impacted by mining. 

� Companies are currently obliged to recover impacted areas and 57% of the mining potential of the state is 

inaccessible, so what is the issue with mining and deforestation? There is low corporate responsibility and 

inefficient public enforcement, which leads to the failure to execute the environmental recovery plans. 

How to change this? Reinforce state institutions to guarantee effective enforcement and inspection of the 

extractive sector. Implement tax for extractive companies to support this assessment and control. Support 

policies aimed at the small scale miners. 

 

There was then space for a Q&A: 

 

� Flota is the state forest, where sustainable use is predicted, the management plan was recently approved 

and permits mining. There is no zoning because the level of geological knowledge in Amapá is limited. 

Outside Flota mining is still under federal mining production laws and under state monitoring. 

� Mining is part of Amapá's history. Hydroelectric infrastructure was created in the past for mining. Indirect 

impacts exist, next to a large mine you can have both a natural park and a very degraded area. Depends on 

planning and existing infrastructure.  

� The situation in Amapá is different from French Guiana, Suriname and Guyana. Illegal mining has a lower 

expression, an exception is a city of 4000-5000 people that subsists mostly on that. There is a 

predominance of industrial mining sites. 

 

Analysis of local determinants of deforestation in the north region of Amapá
16

 – Vicente Guadalupe's, UNIFAP 

 

� This study that allows to analyze the dynamics of land use was carried out in the north region of the state, 

in an area of 17302.04 km2. The LULC classification from Anderson et al. 1976 was used, which is 

compatible with the six classes from IPPC, 2006. Changes between land uses from 1985 to 2008 were 

analyzed. Agriculture and pastures had the highest relative increases in that period, 1050% and 863% 

respectively. These increases are mostly related with loss of forest. In terms of CO2 emissions, agriculture 

and livestock herding will account for 84% of the total in that period.  

� For analysis of deforestation factors and spatial determinants, four periods were used: 1985-1991; 1991-

1997; 1997-2004; 2004-2008. Dinamica EGO was used to quantify the probability of changes. The 

following variables were included in the model: distance to primary, secondary and rural roads; distance to 

rural settlements - "assentamentos"; distance to indigenous reserves; protected areas; rural settlements; 
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distance to rivers; altitude; declivity; distance to previously deforested areas; distance to pastures; 

distance to agricultural land; distance to mining; distance to urban areas.  

� The results allow to associate and clarify the level of influence of these variables for each transition 

between two land uses and for each of the four periods considered. In the first column it is possible to see 

that distances differ, we are interested in the distance that is positively influenced and not negative which 

is also possible. The results show, for example, that distance from primary roads highly influences the 

probability of forest to pastures transition. While forest to agriculture is much more determined by 

secondary and rural roads. For mining areas - small roads are determining. In the categorical variables, 

protect areas versus rural settlements, deforestation advanced in some protected areas, but presence of 

settlements attracts more deforestation. 

� Based on these results, as a first conclusion it is possible to see that 98% of total land use change in the 

study area represented a conversion of forest. Pastures and agriculture accounted for 83% of that 

conversion. Comparing between the study area and the legal Amazon area, it is possible to see that in 

northern Amapá there was a different trend in terms of deforestation. Annual rates were lower in the 

study area, but with a decrease in the last period for the legal Amazon while the opposite happened in 

northern Amapá. This might be connected with the different stages of livestock herding development, 

especially compared to the south of the Amazon. Livestock and agriculture are the two activities that 

determined deforestation. The variables with more influence were distance to previously deforested 

areas, to roads and to urban areas.  

� Analyzing the 2004-2008 period, the agricultural area increased but agriculture yields remained stable, 

while 45% of livestock areas have in fact no herds. This is related with land speculation in the state. 

Investment policies should take into account the negative environmental trade-offs in the Amazon when 

considering new infrastructure developments. The opening of the new international bridge to French 

Guiana might have an impact, analysis has to be done carefully and can have relevance for projections in 

the context of eventual REDD+ projects in the area. 

 

Subsequently, Vicente answered a few questions: 

 

� Dinamica Ego was the software selected because it brought more possibilities for collaboration than 

others such as IDRISI or LSM. It is very user friendly, working with an interface just like windows. The 

methodology applied only to deforested area, not degradation. A colleague helped in the construction of 

the model and then another person also helped the work. If in continuous time, it took probably 6-7 

months to develop. 

� The market is a global factor that strongly influences deforestation in Amazonia. Amapá has same 

characteristics shared with the rest of the Guiana Shield, such as low population, hard to access and very 

limited access to main road. The state is geographically separated and isolated from the rest of Brazil. How 

can those drivers vary to a limited impact? Road infrastructure, old deforestation areas, livestock 

agriculture, mining itself, influence deforestation. Livestock is the use that has expanded most quickly. 

� Regarding model validation, it was calibrated for a period of 10 years and then validated for real 2004 

data, the accuracy in spatial resolution is about 75%, which is very good. Kappa was not used. The tool 

allow us to work with deforestation probabilities and with it you can designate a way to assimilate the 

shifting between land uses. The selection of the variables was done in accordance with previous 

experiences within the Amazon and the available literature, but it also needs to be adapted to the specifics 

of the study area which involved decision-making to best analyze deforestation dynamics. 

 

Roundtable discussion – Day 2 
 

After the second day's sessions there was time for a final roundtable discussion, facilitated by Sérgio Milheiras, 

ONFI, on the topics discussed. It started by asking each country to describe a policy or good practice that produced 
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promising results, which can be useful for other partners to learn from. The ensuing discussion between the 

partners started largely focused on mining. 

 

Donovan Bogor, NIMOS, mentioned Suriname's Environmental Impact Assessment Process. NIMOS requires from 

mining companies that they conduct an EIA process and include plans for the closure process within the report. 

NIMOS is trying to create incentives to reforest also within this process. This was not passed into law yet, it has 

been an draft for 10 years, so for now compliance is voluntary and is already carried out by some companies. The 

World Bank requires EIA so companies see the benefit of doing it. An important motivation for companies to 

manage their closing plan is to prevent liabilities that would damage their corporate image. 

 

Karlon Warde, GFC, informed that even before the establishment of the REDD+ agreement, Guyana had the 

Environmental Protection Agency established in 1996. By 2000 they had different environmental acts, toxic and 

others, even for large/medium companies. EPA decides if an Environmental Monitoring Plan is needed. In some 

relation to REDD+, over the last year they tried to phase out mercury in mining, promote greener methods and less 

toxic chemicals. While not mandatory yet, there is a pilot project to see how it could be adopted legally. As for 

reforestation and restoration, those are open topics of debate at the moment.  

 

Asked about the situation in French Guiana on mining, Gaëlle Verger, ONF-G, took the opportunity to also provide 

more details on the implemented mining observatory in her answer. Around half the mining in French Guiana is 

illegal, with ONF not being the only actor that deals with it. The public sector came together and decided to 

collaborate to have better knowledge on the situation and fight these illegal sites, which often use mercury and 

have poor working conditions. ONF gave the data of deforested surfaces due to mining and rivers that suffered 

impacts, based on which the army carried out operations to destroy the illegal sites. Maps are inserted in the 

computer system to inform all services of the location and size of new mining sites. All participating institutions 

shared information through a common server. One of the objectives was to enforce the protection of the national 

park and address water pollution. This system has been operational for 3 years. We see in our statistics and 

numbers that there has been an important decrease in mining sites and camps since this began. The appearance of 

this initiative also decreased legal mining, because companies could not keep up with new restrictions 

implemented, but they are now increasing again.  

 

Mark Djojodikromo, SBB, indicated that in the same period Suriname experienced a higher pressure of illegal gold 

miners. Therefore in future measures it might be useful to analyze how effective they really are due to leakage, as 

small gold miners moving to Suriname will still be polluting the same river that belongs to the two countries. 

Donovan Bogor, NIMOS, added that the discussion was on two different factors, taxes and enforcement, which also 

includes Guyana and Brazil. If taxes are higher in one country than the other, what stops miners from moving 

across the border? There is a risk for leakage in the REDD+ context. 

  

Gaëlle Verger, ONF-G, responded that increases of illegal mining seemed to be equally affecting both parts in the 

past. It would be interesting to better understand the correlations, maybe through econometrics/modeling. The 

study to be in principle developed within this project in collaboration with WWF may be relevant for this. As for the 

costs of the enforcement activities with the army, she did not have that information. 

 

On taxation, Karlon Warde, GFC, clarified that mining concessions pay royalties as determined by the permit. There 

was a board that would receive all the gold and sell it to an external market. International market prices are going 

up, but regionally different countries also pay differently for gold. As for policy measures, there are alternatives to 

command and control measures that should be considered as they can be more effective. 

 

Claudia Funi, SEMA, stated that for Amapá there is low control of illegal mining. Miners who cross the border do it 

illegally, seeking economic gains. This is problematic but the potential solutions involve political decisions, while 

this meeting has a technical scope, so would require a different forum of discussion. In the state the synergies 

between monitoring and enforcement is still limited and the same for state/federal synergies. While current 

monitoring identifies clearings higher than 5 ha, most of the deforestation in the state is smaller than that. Capacity 

building can be done to work with data available but not yet. IMAP, the state institution responsible for 
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environment licenses and enforcement, does not have a specific database to carry out this work. We have to 

improve monitoring and work more together. 

 

Asked about the links between monitoring and policy enforcement in Guyana, Karlon Warde, GFC, referred to the 

series of consultations due to the implementation of the R-PP. In order to make appropriate advice it is necessary 

to look at the reasons for deforestation, either economical or cultural. There are individuals that participate in 

mining because they were born into it and it is part of their culture and lifestyle. Policies can steer this in different 

direction, improved enforcement is being considered using remote sensing. Illegal mining is not prevalent in 

Guyana. It is important to understand direct and indirect drivers of change. A promising local initiative on 

addressing those drivers was a pilot project looking at a REDD+ community that tried to implement specific policies 

and build capacities to look at alternative sources of income for environmental activities to flourish.  

 

The discussion continued with partners sharing of policies and/or local projects that have produced promising 

results in addressing drivers of deforestation and/or  degradation. 

 

Reshma Jankipersad, SBB, had another policy to share, for the forestry sector in Suriname. When a forest 

concession is given out, a concession plan must be submitted to SBB and an inventory carried out. On the basis of 

this, the concession holders can make an exploration plan and submit to SBB. With the 100% inventory, more 

detailed information can be given. With this inventory, the forest area is divided and a selection is made for which 

trees to fell. There are felling restrictions to be followed. The terrain map with detailed information must take into 

account for reduced impact logging. Locations of the landings and fell direction need to be planned to minimize 

impacts. Extraction can be restricted in certain areas due to erosion risk for example. Two commercial trees cannot 

be less than 10 meters from each other and 20 meters from creeks, 30 from river, etc. Maximum 25 cubic meters 

per ha, which corresponds approximately to 6-7 trees per ha. There are tree species restrictions too. There is a 

waiting period of 25 years before returning to the same area for logging. Those are policies to minimize forest 

degradation.  

 

In the last few years in Amapá there were efforts to minimize deforestation, Claudia Funi, SEMA, explained. Some 

of those include working with communities that live in the forest for the sustainable extraction of açai, timber and 

other forest products, which can increase their incomes and livelihoods without destroying forest. A great 

improvement is that now not so many people in public institutions are exchanged when a new government comes. 

They have permanent jobs regardless of which government gets elected, which is the first time here in Amapá. This 

lower instability improves the work in these sectors, as people are able to follow initiatives for a longer period and 

to put into practice capacities/skills gained, avoiding waste of capacity building efforts.  

 

Karlon Warde, GFC, provided details on a project he was involved in that looked at forestry as a driver. It was in an 

area previously heavily logged and with low stock in terms of commercial species. A spatial analysis of the area was 

performed and it developed three activities, highlighting also two other, that are alternative sources of livelihood. It 

involved capacity building to streamline those five alternatives, including training in use of computers. It is 

important to analyze management of change efficiently and to have a comprehensive perspective. If money is 

invested solely on improving technology, it might not solve anything. 

 

The discussion then moved on to the regional perspective and how the partners can work together to address 

drivers of deforestation and forest degradation in the Guiana Shield. 

 

Claudia Funi, SEMA, said that thinking regionally, it is the first time the state of Amapá is working together 

continuously with project partners abroad and it is valuable to have an exchange of each other's realities. This 

project has been very good for better understanding of how we can help each other. The focus on more technical 

participation that serves to support political decision makers is useful. If we can generate joint products it will 

improve the regional perspective, for example through modeling. It is important to build capacity and integrate 

that data afterwards.  
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Donovan Bogor, NIMOS, pointed to the general description about drivers in the PRODOC. It is necessary to address 

the topic in more official documents for decision-makers. The drivers are scattered across sectors and each have 

their own policy situation. We need to bring this to a more holistic joint action to be effective. 

 

Priscilla Miranda, SBB, added that focusing more on the technical aspect was also important. This meeting allowed 

to discuss drivers and identify several aspects with regional elements. The partners can talk about how to come 

with technical and research studies that can be done on regional level and later on be implemented on policy level, 

with specific attention to certain topics, such as transboundary issues. The second aspect we learnt a lot about is 

how different countries deal with technical work. It is important to focus on what countries are doing. For example 

on modeling, SBB has a lot to learn. There is need to promote technical exchange of methodologies so that we 

synchronize and learn on that practical skills, combined with theory topics.  

 

Karlon Warde, GFC, agreed with the previous interventions. REDD+ MRV is an emerging field that is not only 

scientific and technical but also related with social sciences. The partners still have margin to increase 

collaboration, including on technical data. It is relevant to learn more about the regional level. To construct a model 

is a very good start. If it is a model that can be modified by each country based on national circumstances it would 

be useful. Policy makers would be better informed to make better decisions.  

 

Gaëlle Verger, ONF-G, shared that it was the third working group meeting she participated in. The partners are 

beginning to have better knowledge on what is happening to the neighbors. The group should move into even 

more technical discussions with in depth presentations of techniques and methodologies and practice it. For 

example on interpretation of images, crossing data, models, etc. Maybe in the next working group meetings it 

could be recommendable to have presentations in the morning and reserve the afternoon for putting it into 

practice. 

 

 

Conclusion and next steps 
 

 

Before concluding the meeting, there was time to deliberate about the next WG meeting. One of the options 

previously presented was to do a WG on slash and burn dynamics. The list of potential topics developed in the 

beginning of the year was presented to the participants to take into consideration. The topics previously presented 

were suggestions and other ones can be considered as well. If the terms of reference for the SAR training are 

accepted by the steering committee members, then there will be a WG on Radar in February 2015. Considering all 

this information, the participants requested to take the information back to their institutions and provide a reply 

later. The project team should request by email their feedback both about the topic and the date of the next WG. 

 

Claudia Funi, SEMA, added that if the topic on degradation is selected, it should include speakers who detail 

methodologies more than case studies. Gaëlle Verger, ONF-G, also stressed the importance of exchanging with 

neighbors on methodological issues, saying that technical staff in French Guiana need to share those experiences 

with the partners in the region in order to adapt the references they have, which are focused in mainland France.  

 

Regarding the location of the next WG, Karlon Warde, GFC, mentioned that if partners are willing to go twice in a 

row to Georgetown (the next steering committee meeting is already planned to be there), then there should not be 

a problem for GFC to also host the WG meeting. Karlon said that he would seek confirmation on that from his 

superiors at GFC.  

 

Concluding the meeting, Sérgio Milheiras, on behalf of ONFI project team, thanked all the invited speakers who 

shared their work with the working group, all participants for their contributions to the discussion, SEMA and IEF 

for their support on the logistics of the meeting, and the interpreters. 
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During the meeting there were a couple of collaboration ideas from participants, which can be taken into 

consideration by the steering committee members in their next meeting: organize a training on non-timber forest 

products (NTFPs) and translate French Guiana's methodology on land acquisition monitoring. 

 

Finally, on the day right after the 4th Working Group meeting, delegations from Suriname, Guyana and French 

Guiana took advantage of their presence in Macapá to pay visits SEMA. The project team facilitated these different 

meetings between SEMA and GFC, SBB and ONF-G. The foreign delegations were interested in further discussing 

the current work of SEMA on monitoring of land use change, focused on the methodologies being used. Therefore, 

these side-meetings further contributed to the exchange of technical information on MRV, as part of the project's 

objectives. 

 

 

 

 


