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1. Introduction  125 

Colombia presents its first Forest Reference Emission Level (FREL) in adoption of the relevant 126 

provisions referred to in paragraph 70 of decision 1/CP.16 (UNFCCC, 2011). It does so with a view  127 

to include the FREL in the technical assessment process, in the context of results-based payments 128 

for reducing emissions from deforestation and forest degradation and the conservation, sustainable 129 

management of forests and the enhancement of forest carbon stocks in developing countries 130 

(REDD+) under the United Nations Framework Convention on Climate Change (UNFCCC). 131 

Colombia wishes to highlight that the presentation of this FREL and its technical annexes is 132 

voluntary, and is exclusively aimed to generate the baseline for measuring the performance of the 133 

implementation of the activities referred to in paragraph 70 of Decision 1/CP.16; in the context of 134 

obtaining results-based payments for REDD+ actions under the guidance of the Warsaw Framework 135 

for REDD+ in accordance with decisions 9/CP.19, 13/CP.19, 14/CP.19 and others therein cited.  136 

This FREL does not prejudge any nationaly determined contribution that Colombia could propose in 137 

the context of a protocol, another legal instrument or an agreed outcome with legal force under the 138 

Convention applicable to all Parties, currently under negotiation in the Ad Hoc Working Group on 139 

the Durban Platform for Enhanced Action.  140 

Following the guidelines of the Annex to Decision 12/CP.17, paragraphs 10 and 11, Colombia has 141 

adopted a "step-wise" approach and a subnational scale to the development of this FREL. This 142 

approach allows Parties to improve FRELs by incorporating enhanced information, improved 143 

methodologies and, where appropriate, new carbon pools and activities; and to make a transition 144 

from subnational to a national FREL.  145 

This FREL submission has been structured considering the following items:  146 

a) Information used in the construction of the FREL;  147 

b) Transparency, completeness, consistency and accuracy, including the methodological 148 

information used at the time of the construction of the FREL. 149 

c) Pools, gases  and activities included in the FREL; and 150 

d) Definition of forest employed. 151 

Each of these items is discussed in the following sections of the document.  152 

  153 
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2. Information used in the construction of the FREL  154 

 155 

a) Area covered by the FREL 156 

The concept of biome defines large and uniform environments of the geo-biosphere (Walter, 1980) 157 

which correspond to a homogeneous area in biophysical terms. In Colombia, five major biomes 158 

(Amazon, Andes, Caribbean, Orinoco and Pacific) have been identified (see distribution in Figure 1). 159 

 160 

Figure 1 Map of Biomes (Natural Regions) of Colombia 161 
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In accordance with decision 12/CP.17 and as an interim measure, a subnational FREL is presented 162 

as a first step towards the construction of a national FREL. In this context Colombia envisage to 163 

continue developing subnationals FREL focusing first in the regions with high forest cover. To 164 

complement this effort, also will develop a methodological framework to nesting subnational FREL 165 

into a national FREL with the support of National UN-REDD program and other international 166 

partners. 167 

The area covered by this FREL corresponds to that of the Amazon Biome, delimited on the base of 168 

biogeographic criteria which are mainly associated with the presence of Amazon forests, 169 

geomorphology and altitudinal ranges (Rodríguez et al., 2006; Narváez & León, 2001).  170 

The northwestern boundary of this area is characterized by the presence of foothills with an altitude 171 

ranging between 400-500 meters, where Andean and tropical elements of the Amazon and Orinoco 172 

regions converge. The northeastern boundary corresponds with the northern limit of range of the 173 

Amazon forest bordering the savannas of the Orinoco; and to the east and south with the 174 

international borders of the Bolivarian Republic of Venezuela, the Federal Republic of Brazil, the 175 

Republic of Peru and the Republic of Ecuador (see Figure 2). 176 

 
Figure 2 General characteristics of the Colombian Amazon Biome. 

Total Area  : 458,961 km2 

Forest area in 2012 (ha) : 399,737 km2 
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Forest Types : (3 types). Bh-T(Tropical Moist Forest), Bmh-T(Tropical Wet Forest), 
Bmh-PM (Premontane Wet Forest) 

Protected Areas 
PNN (National Parks by its acronym 
in Spanish) 
RNN (Natural Reserve by its acronym 
in Spanish) 

: Area in the biome: 89,495 km2 (19%). Area of natural forest: 85,595 km2 
(21%) PNN Sierra de La Macarena, PNN  Tinigua, PNN Cahuinarí,PNN 
Cordillera de los Picachos, RNN Puinawai, PNN Amacayacu, PNN Río 
Puré, RNN Nukak, PNN La Paya, PNN Yaigoje Apaporis, PNN Serranía de 
Chiribiquete (Including its expansion). 

Indigenous Territories (Resguardos)  Area in the biome: 255,138 km2 (56%), Area of natural forest: 242,148 
km2 (61%) According to their extension the most representative are: 
Predio Putumayo, Vaupés, Cuenca media y alta del Río Inírida, Selva de 
Matavén, Mirití-Paraná, Yaigojé-Río Apaporis, Nukak Maku, Tonina 
Sejal-San José y otras; Ríos Cuiarí e Isana, Bajo Río Guainía y Rionegro, 
Morichal Viejo-Santa Rosa-Cedro Cucuy-Santa Cruz-Caño Danta-Otros; y 
Río Atabapo e Inírida; among others. 

Regional Environmental Authorities : Corporation for the Sustainable Development of the Northern and 
Eastern Amazon - CDA; Corporation for the Sustainable Development of 
the Southern Amazon - CORPOAMAZONIA; Corporation for Sustainable 
Development and Special Management of La Macarena Area - 
CORMACARENA; Regional Autonomous Corporation of the Colombian 
Orinoco ς CORPORINOQUIA, and Regional Autonomous Corporation of 
Cauca - CRC. 

 177 

This reference level covers an area of 45.9 million hectares, that is, over 40% of the Colombian land 178 

surface. In 2012, this subnational area comprised 39.9 million hectares of forests - or 67% of the 179 

ŎƻǳƴǘǊȅΩǎ ǘƻǘŀƭ ŦƻǊŜǎǘ ŀǊŜŀ - in the departments of Putumayo, Caqueta, Amazonas, Guainia, 180 

Guaviare, Vaupes, Meta, Vichada and Cauca, and within the jurisdiction of five Regional 181 

Environmental Authorities1 (Corpoamazonia, CDA, Cormacarena, Corporinoquia and CRC). Over the 182 

past four decades, this region has experienced the highest rates of deforestation2, contributing with 183 

a large share of the net carbon dioxide emissions (CO2) from Land Use, Land Use Change and 184 

Forestry (LULUCF) wich, according to the 2004 National Greenhouse Gas Inventory submitted by 185 

Colombia to the UNFCCC, constitutes the third largest emitting sector in the country. 186 

 187 

                                                           
1 Regional Environmental Authorities in Colombia are public corporate organizations created by Law 99 of 
1993. Integrated by territorial entities whose caractheristics constitutes geographically the same ecosystem, 
and, in some cases, geopolitical (e.g. departments), biogeographical or hydrogeographical units.  Regional 
Environmental Authorities have administrative and financial independence and are in charge of 
environmental management and sustainable development in their jurisdictions, in accordance with legal 
provisions and policies of the Ministry of Environment and Sustainable Development. ( Art. 3 Law 99 of 1993) 
 
2 Since 2010 Colombia establish the Forest and Carbon Monitoring System (SMBYC Spanish acronym), 
beginning the generation of wall to wall historical information about deforestation process over the last 23 
years, period between 1990-2013. With this historical data at regional level since 1990 the most extensive 
areas of forest loss occurring in the Amazon region, manly focused in the departments of Caquetá, Meta, 
Guaviare and Putumayo. Other important regions affected by high deforestation were the Andean and 
Caribbean (Galindo et al. IDEAM 2014). 
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b) Activities included 188 

The FREL only includes CO2 emissions from deforestation. Colombia, following guidance from 189 

decision 1 / CP.16, paragraph 70 and the decisions 12 / CP17, paragraph 10; and paragraph c of 190 

Annex 12 / CP.17, it incorporated in this NREF information on the activity of reducing emissions from 191 

deforestation, according to their existing national capacities, due to lack of information available 192 

and representative of other activities for the Amazon natural region, therefore, is currently working 193 

on the development of methodologies for the detection and monitoring of forest degradation, yet 194 

progress in this area does not allow, from an uncertainty standpoint, for the inclusion of information 195 

on emissions from forest degradation in this FREL.  196 

 197 

c) Definition of forests and deforestation  198 

After what we have all agreed in Marrakesh and consistent with CBD and the national 199 

communications presented by the country, the forest definition that Colombia has adopted is a land 200 

cover type and is based in the following three indicators: canopy cover, minimum height and 201 

minimum area.  For the purposes of the National REDD+ Strategy (ENREDD+), and in particular for 202 

the construction of this FREL, forest is defined as:  203 

 204 

Land mainly covered by trees which might contain shrubs, palms, guaduas, grass and vines, in which 205 

tree cover predominates with a minimum canopy density of 30%, a minimum canopy height (in situ) 206 

of 5 meters at the time of identification, and a minimum area of 1.0 ha. Commercial forest 207 

plantations, palm crops and planted trees for agricultural production are excluded. . In this frame, 208 

the minimum mapping unit used for the FREL is 1.0 ha. 209 

 210 

In this context, forest plantations and agroforestry are excluded in this definition, and we consider 211 

that for safeguards means, they should be separated from natural forests. Nevertheless, Forest 212 

plantations are also mapped through remote sensing using as support ancillary datasets provided 213 

by timber companies and official statistics from the Ministry of Agriculture and Rural Development 214 

(MADR, Spanish acronym). 215 

 216 

This definition is in line with the criteria defined by the UNFCCC in decision 11/CP.7, the definition 217 

adopted by Colombia under the Kyoto Protocol (MAVDT, 2002), the definition of forest cover used 218 

in National Greenhouse Gas Inventory estimations and reports, and the definition included in the 219 

Colombian legend adaptation of the CORINE Land Cover (CLC) methodology. 220 

 221 

Deforestation is defined as the direct and/or induced conversion of forest cover to another type of 222 

land cover in a given timeframe (DeFries et al., 2006; GOFC-GOLD, 2009). 223 

 224 

d) Activity data 225 

The 2009 and 2010 Conferences of the Parties to the UNFCCC (COP 15 and 16, respectively), and 226 

more recently in Warsaw (COP 19), encouraged developing countries to establish national forest 227 
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monitoring systems to quantify emissions/ removals of greenhouse gases (GHG) and changes in 228 

forest area and forest carbon stocks. The use remote of sensing imagery and data are essential to 229 

the establishment of such a mechanism (GOFC-GOLD, 2014), as it offers the possibility of obtaining 230 

information on the terrestrial surface with large spatial and temporal coverages. 231 

The construction of the FREL for reducing emissions from deforestation (gross deforestation) in the 232 

Colombian Amazon Biome is based on the information generated by /ƻƭƻƳōƛŀΩǎ Forest and Carbon 233 

Monitoring System (SMByC by its acronym in Spanish), operated by the Institute of Hydrology, 234 

Meteorology and Environmental Studies (IDEAM) with the guidance of the Ministry of Environment 235 

and Sustainable Development (MADS), and following the guidelines of the UNFCCC and IPCC 236 

orientations. Biennial maps of forest cover change - which resulted from the biennial monitoring of 237 

forest cover from 2000 to 2012 ς were used to obtain activity data for the construction of this FREL. 238 

As mention before, since 2010 the SMBYC generates wall-to-wall historical information about 239 

deforestation process over the last 23 years (five reports between 1990 and 2013) at national and 240 

regional levels. In this sense Colombia, have historical data for the whole country to estimate 241 

deforestation outside the Amazon biome, useful information to monitoring possible displacements 242 

as envisaged in 16/CP.17. In addition, Colombia select period 2000 as a base analysis period to be 243 

according with de reference  periods used by SMBYC at regional and national levels.  244 

The SMByC applies a methodology that integrates tools for the pre-processing and semi-automated 245 

processing of satellite imagery to detect and quantify the changes in the extension of forest cover 246 

at a national level on a 1:100,000 - scale map, enabling the possibility of identifying the loss of forest 247 

cover by deforestation (Galindo et al., in press). 248 

 249 

This monitoring methodology comprises four phases: 250 

 251 

1. Digital pre-processing of satellite images: Includes band stacking, geometric correction, 252 

radiometric calibration, clouds and water bodies masking and radiometric normalization. 253 

2. Digital image processing: Involves the automated detection of changes in forest areas using 254 

algorithms, the visual verification of detected changes and the execution of a quality control 255 

protocol. 256 

3. Data validation: involves the application of a random and stratified sampling design. 257 

4. Activity data report: calculation and report of the natural forests surface and of changes in 258 

the natural forest surface. 259 

 260 

A detailed summarize about the automated change algorithm is described in the annex A. Sections, 261 

нΦм ά5ƛǊŜŎǘ ŎƘŀƴƎŜ ŘŜǘŜŎǘƛƻƴ ŀǇǇǊƻŀŎƘ Ǿǎ ŎƻƳǇŀǊƛǎƻƴ ƻŦ CƻǊŜǎǘ ŀƴŘ bƻƴ-CƻǊŜǎǘ ŀǊŜŀ ƳŀǇǎέ ŀƴŘ 262 

пΦоΦн ά/ƘŀƴƎŜ ŘŜǘŜŎǘƛƻƴέ. 263 

 264 

The generation of activity data was based on the use of images from the Landsat Satellite program 265 

(USGS, 2014) as it provides for appropriate historical availability, temporal and spatial resolution to 266 

monitor forest cover, data accessibility and continuity. Corrections, calibrations and radiometric 267 
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normalizations were applied in order to achieve exact co-registering and reduction of atmospheric 268 

effects, which allows for image comparability and ensures that detected changes are not related to 269 

such factors (Olthof et al., 2005; Potapov et al., 2012). 270 

 271 

Phase 2 involves the automated detection of changes in the forest cover area, allowing direct 272 

detection of changes in the spectral response that may correspond to a loss or gain of forest cover. 273 

Subsequently, this second phase incorporates the work of experts who carry out a direct visual 274 

verification of changes on the images, minimizing false detections that may stem from errors in the 275 

interpretation of forest cover in previous dates. This step also reduces errors derived from 276 

cartographic processes that generate false detections when information is overlapped and cross-277 

analyzed. Finally, a quality control protocol that continuously evaluates intermediate products is 278 

executed with the purpose of detecting errors and inconsistencies and verifying their adjustment. 279 

The result of this phase is the semi-automated identification of the following classes: Stable Forest, 280 

Stable Non-Forest, Deforestation, Regeneration and No Information (corresponding to masked 281 

data). 282 

 283 

Phase 3 comprises the thematic validation of the activity data for the monitoring period, which is 284 

conducted through a statistically robust accuracy assessment that includes the calculation of the 285 

uncertainty of estimators. Lƴ !ƴƴŜȄ !Σ ǎŜŎǘƛƻƴ пΦп ά9Ǿŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜ thematic accuracy of the change 286 

ƳŀǇέ ǿŜ ƛƴŎƭǳŘŜ ŀ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ŀŎŎǳǊŀŎȅ ŀǎǎŜǎǎƳŜƴǘ ǇǊƻŎŜǎǎ ǳǎŜŘ. The thematic validation 287 

has been carried out by the Agustin Codazzi Geographic Institute (IGAC)3 for the period 2010 ς 2012. 288 

This Institute is not involved in the production of the activity data.  289 

 290 

Lastly, in order to calculate the area deforested between two dates in phase 4, only those areas in 291 

which forest is detected on the first date and non-forest is detected on the second are taken into 292 

account, so there is certainty that the event occurred during the analyzed period. Forest losses 293 

detected after one or several dates without information are not included in the calculation, in order 294 

to prevent overestimations in the course of periods in which areas without information increase 295 

due to different factors such as high cloudiness periods, or sensor failures in the satellite programs 296 

that capture the images. !ǎ ŜȄǇƭŀƛƴŜŘ ƛƴ !ƴƴŜȄ !Σ ǎŜŎǘƛƻƴ нΦо άaŀƴŀƎŜƳŜƴǘ ƻŦ ŀǊŜŀǎ ǿƛǘƘƻǳǘ 297 

information for deforestation quanǘƛŦƛŎŀǘƛƻƴέΣ ǘƘƛǎ ǇǊƻŎŜŘǳǊŜ ƛǎ ŀǇǇƭƛŜŘ ǘƻ ǇǊŜǾŜƴǘ ƻǾŜǊŜǎǘƛƳŀǘƛƻƴǎ 298 

of deforestation and not increase the without-information areas nor the estimations uncertainty. 299 

 300 

The analysis is applied for each biennial period, and doesn't have a cumulative effect. Howeverdless 301 

as we can see in table 1, the fraction of without-information areas are not significative with respect 302 

to the total area. 303 

 304 

                                                           
3 The Geographic Institute Agustín Codazzi (in Spanish: Instituto Geográfico Agustín Codazzi, IGAC), is the 
Colombian Government agency in charge of producing the official map and basic cartography of Colombia, 
preparing the national cadaster of real state property, inventorying soil characteristics, undertaking 
geographical research to support territorial development, training professionals in geographic information 
technologies and coordinating the Colombian Spatial Data Infrastructure (ICDE). 
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The implementation of this methodology allowed the identification of changes in forest cover 305 

(measured in hectares) for biennial periods between 2000 and 2012: 2000-2002; 2002-2004; 2004 306 

- 2006; 2006 - 2008; 2008 - 2010 and 2010-2012. 307 

 308 
Figure 3 Temporal composite of Landsat images for 2012 (Source: Hansen et al. , 2013). 309 

  310 

The surface covered by forest refers to the area covered by forest observed in a given period from 311 

satellite images. Areas without information (due to the presence of clouds and other factors that 312 

obstruct interpretation) are excluded from the calculation of this figure. 313 

 314 

Change in the surface covered by forest (CSB by its acronym in Spanish): refers to the difference 315 

between the surface covered by forest detected in the initial period and the surface covered by 316 

forest detected in the final period, divided by the number of years of the period. Only those areas 317 

which are common to both periods and can be interpreted are taken into account, excluding from 318 

the analysis the areas without information in any of the periods. 319 

 320 

Annualized data for changes in the surface covered by forest constitute the activity data required 321 

for the construction of the FREL (Table 1). Cartographic inputs to obtain deforestation in each period 322 

are available on www.ideam.gov.co. A series of maps covering successive biennial periods is 323 

included in figures 4 to 9. No estimates have been made of deforestation distribution over forest 324 

http://www.ideam.gov.co/


14 
 

types. Colombia reports deforestation by CAR, Department, and Natural Regions (Bioma) but has 325 

not been considered this forest strata level as a deforestation report. 326 

 327 

 328 
Figure 4. Forest Cover change in Colomnbian Amazon 2000-2002 329 
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 330 

Figure 5 Forest Cover change in Colomnbian Amazon 2002-2004 331 
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 332 

Figure 6 Forest Cover change in Colomnbian Amazon 2004-2006 333 
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 334 

Figure 7 Forest Cover change in Colomnbian Amazon 2006-2008 335 
































































