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1. Introduction
Colombiapresentsits first Forest Reference Emission LeflRE) in adoption of therelevant
provisionsreferredto in paragraph 70 of decision@P.16 (UNFCCC, 2D1t does so with a view
to include theFREL in theechnicalassessmenprocess, in the contexdf resultsbased payments
for reducing enissions from deforestatioandforestdegradationand theconservation, sustainable
managementof forestsand the enhancement offorest carbon stocksin developing countes
(REDD+H)nderthe United Nationg-ramework Convention o@limate Change (UNFCCC).

Colombiawishes to highlight that the presentationof this FREL and its technical annexes is
voluntary, and is exclusively aimed to generdte baselinefor measuring the performance of the
implementation of the activitieseferred toin paragraph 70 of Decigidl/CP.16in the context of
obtainingresultsbased paymentsor REDD+ actions under the guidance of\ff&rsaw Framework
for REDD+n accordance wh decision®/CP.19, 13/CP.19, 14/CP 48dotherstherein cited

This FREHoesnot prejudgeany nationay determinedcontribution that Colombia could propose in
the context ofa protocol, anothefegalinstrumentor anagreed outcome with legal foraender the
Convention applicable to all Partiesurrenty undernegotiationin the Ad Hoc Working Group on
the Durkan Platform for Enhanced Action

Following the guidelines of the Annex to Decision 12/CP.17, paragraphs 10 a@dlamhbiahas
adopted a "step-wise" approachand a subnational scal® the developmentof this FRELThis
approach allowsParties to improveFRELs by incorporating enhanced information, improved
methodologies and, where appropriate, new carbon pools and activiaiedfo makea transition
from subnational to anationalFREL

This FREtubmissiorhasbeen structured considerinipe following items:

a) Information usedn the construction of theFREL

b) Transparency completsess, consistency and accuradncluding the methodologcal
information usedat the time ofthe condruction of the FREL

c) Pools gasesand activities included ithe FRELand

d) Definition of forestemployed

Each of thesétemsis discussed in the following sections of the document.
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2. Information used itheconstruction of theREL

a) Area coveretlytheFREL
The concept of biome defines largad uniformenvironmentsof the geo-biosphere (Walter, 1980)
which correspond to a homogeneous area in biophysical terms. In Colombia, five major biomes
(Amazon, AndesCaribbean, Orinoco and Pacditi@ave been identifiedsee distributiorin Figure 1

REPUBLICA DE COLOMBIA
INSTITUTO DE HIDROLOGIA,
METEOROLOGIAY ESTUDIOS
AMBIENTALES

NATURAL REGIONS
of COLOMBIA

Ideam
2014

Natural Regions

Figurel Map of Biomes(Natural Regions) of Colombia
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In accordance with decision 12/CP.17 and as an interim measure, a subnational fiREtnied

as a first step towards the construction of a national FREL. In this context Colombia envisage to
continue developing subnationals FREL focusing first in the regions with high forest cover. To
complement this effort, also will develop a methodgical framework to nesting subnational FREL
into a national FREL with the support of National-RIEDD program and other international
partners.

The area coved by thisFREIcorresponds to that of thémazonBiome delimited on the base of
biogeographiccriteria which are mainlyassociated with the presence of Amazon fosest
geomorphology and altitudinal ranges (Rodriguez et al., 2006; Narvaem&A08).

The northwesgérnboundaryof this area is characterized by the presence of foothills with atud#
ranging betwee00-500 meterswhere Andean and tropical elements of the Amazon and Orinoco
regionsconverge. e northeasern boundarycorrespondswith the northern limit of rangeof the
Amazon forestbordering the savannas of the Orinoco; and tbet east and southwith the
international borders of the Bolivarian Republic of Venezuethe FederalRepublic of Brazithe
Republic of Peru and the Republic of Ecuddee Figure?).

REPUBLICA DE COLOMBIA
INSTITUTO DE HIDROLOGIA,
METEOROLOGIAY ESTUDIOS
AMBIENTALES

‘COLOMBIAN AMAZON
Forest Non Forest Map
Year 2012

ECUADOR
BRASIL

~ SJETOR

Figure2 General characteristics of t@olombianrAmazon Biome.

Total Area 1 458,961 kn?
Forest arean 2012(ha) : 399,737 km
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Forest Types : (3types).Bh-T(TropicalMoist Forest) BmhT(TropicaMWet Forest)
BmhPM (Premontane/Net Fores)

Protected Areas . Areain the biome: 89,495 kn(19%). Area of natural forest: 85,595 %
PNN National Parls by its acronym (21%)PNN Sierra de La Macarena, PNhigua, PNN Cahuinari,PN
in Spanish) Cordillera de los PicachoBRNN Puinawai, PNN Anag@acu, PNN Ri
RNN (Natural Reserve by it€@nym Puré, RNN Nukak, PNN La Paya, PNN Yaigoje Apaporis, PNN Ser
in Spanish) Chiribiquete (Including its expansion

Indigenous Territorie§Resguardos) Area in the biome: 255,138 Kn{56%), Area of natural forest: 242,14

km2 (61%) According to their extension the most representative {
Predio Putumayo, Vaupés, Cuenca media y alta del Rio Inirida, Se
Matavén, MirittParana, YaigojRio Apaporis, Nukak Maku, Toni
SejalSan José y otras; Rios Cuiari e Isana, BajouRini&y Rionegro
Morichal ViejeSanta Ros&edro Cucupanta Cruafio DantaDtros; y
Rio Atabapo e Inirida; among others.

Regional Environmental Authorities : Corporation for the Sustainable Development the Northern and
Easern Amazon CDA; Corporation for the Sustainable Developmen
the Souttern Amazon- CORPOAMAZONIA; Corporation for Sustain
Development and Special Management of La Macarena Af¢
CORMACARENReggionalAutonomousCorporationof the Colombian
Orinoco¢ CORPORINOQUBXNd RegionalAutonomousCorporationof
Cauca CRC.

This reference levatoversan area of 45.9 million hectarghat is, overd0% of the Colombian land
surface.In 2012, his sulmational areacomprised39.9 million hectares of forest or 67% ofthe
O2dzy Gt NB Q& (0 2-(in the d@partiBnis lofPutuN®yb, Caqueta, Amazonas,Guainia,
Guaviare, VaupesMeta, Vichada and Caucand within the jurisdiction of five Regional
Environmental Authoriti€SCorpoamazoniazDA Cormacarena, Cporinoquia and CRCOver the
past four decades, this region hasperiencedhe highest rates of deforestatidncontributing with

a large shareof the net carbon dioxideemissions (C£p from Land Use, Land Use Change and
Forestry (LULUCHR)ich, accordingo the 2004 National Greenhouse Gas Inventmubmitted by
Colombiao the UNFCCEonstitutesthe third largest emitting sectoin the country

! Regional Environmental Authorities in Colombi@ public corporate organizationsreated by Law 99 of

1993 Integrated by territorial entities whose caractheristics constitutes geografhitte same ecosystem,

and, in some cases, geopolitical (e.g. departments), biogeographical or hydrogeographicalRegisnal
Environmental Authorities haveadministrative and financial independenceand are in charge of
environmentalmanagementand sistainable 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 SysteBY (SMpanish acronym),
beginning the generation of wall to wall historical information about deforestation process over the last 23
years, period between 199P013. With this historical data at regional level since 1990 the most extensive
areas of forest Iss occurring in the Amazon region, manly focused in the departments of Caqueta, Meta,
Guaviare and Putumayo. Other important regions affected by high deforestation were the Andean and
Caribbean (Galindo et al. IDEAM 2014).



188 b) Activities included

189 The FREbnly includesCQ emissionsfrom deforestation. Colombiafollowing guidance from

190 decision 1/ CP.16, paragraph 70 and the decisions 12 / CP17, paragraph 10; and paragraph c of
191 Annex 12/ CP.17,itincorporated in this NREF information on the activity of reducing emissions from
192 deforestation, according to theexisting national capacities, due to lack of information available

193 and representative of other activities for the Amazon natural region, therefereyrrently working

194 onthe developmenibf methodologiesfor the detection and monitoring dbrest degradson, yet

195 progressn this areadoes not allow, from an uncertaingtandpoint for the inclusion of information

196 on emissions from forest degradation in this FREL.

197

198 c) Definition of forests and deforestation

199 After what we have all agreed in Marrakesh andnsistent with CBD and the national
200 communications presented by the country, the forest definition that Colombia has adopted is a land
201 cover type and is based in the following three indicators: canopy cover, minimum height and
202 minimum area. Forthe purposes of the Mdtional REDD Strategy (ENREBPandin particularfor

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

204

205 Landmainlycovered bytreeswhich might contain shrubs, palnmgiaduas grassandvines, in which

206 tree cover predominates with minmum canopydensity of 30%aminimum canopy heighlin situ)

207 of 5 meters at thetime of identification and a minimum area of 1.0 h&@mmercial forest

208 plantations, palmcropsand planted trees for agriculturakpductionare excluded. In this frame,

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

210

211 In this context, drest plantations and agroforestry are excluded in this definition, and we consider
212 that for safeguards means, they should be separated from natural forests. Nevertheless, Forest
213 plantations are also mapped through remote sensing using as support ancillary datasets provided
214 by timber companies and official statistics from the Ministry of Agriculture and Rural Development
215 (MADR, Spanish acronym).

216

217  This definition is in line with theriteria definedby the UNFCCC in decision 11/CP.7, #feidion

218 adopted by Colombia undehe Kyoto Protocol (MAVDT, 200&)e definition of forest overused

219 in National Greenhouse Galmventory estimations and reportsand the definition included in the

220 Colombian legend adaptation of tli@ORINE Land Cover@Emethodology.

221

222  Deforestation is defined as thdirect and/or induced conversioof forestcoverto another typeof

223 land cover in a given timefran{®eFries et al., 2006; GOBOLD, 2009).

224

225 d) Activitydata
226  The2009 and 201@onferences of the Parties to the UNFQCOP 15 and 16, respectively), and
227  more recently in Warsaw (COP 1@ncourageddeveloping countries to establish national forest

10



228 monitoring systems to quantify emissidmemovals ofgreenhowse gasegGHG) and changes in
229 forest area and forest carbon stockEhe use remot®f sensing imagery and data are essential to
230 the establishment of sucamechanism (GOFGOLD, 2014gs itoffersthe possibility of obtaining
231 informationon the terrestrid surface with large spatial and temporal coverage

232  Theconstruction of theFREIlor reducing emissions from deforestatifgross deforestation) in the
233 Colombian AmazoBiomeis based on the informatiogenerated by 2 f 2 YForedtafddarbon
234  Monitoring System(SMByQhy its acronym in Spanish)perated by the Institute of Hydrology,
235 Meteorology and Environmental Studies (IDEAWN the guidanceof the Ministry of Environment
236 and Sustainable Development (MAD&hd following the guidelines of the UNFC&a@ IPCC
237  orientations.Biennial mapof forest cover changewhich resuled from the biennal monitoring of
238 forest coverfrom 2000to 2012¢ were used to obtain activity datéor the construction of this FREL

239 As mention before, since 2010 the SMBYC pmre wallto-wall historical information about

240 deforestation process over the last 23 years (five reports between 1990 and 2013) at national and
241 regional levels. In this sense Colombia, have historical data for the whole country to estimate
242  deforestationoutside the Amazon biome, useful information to monitoring possible displacements
243  as envisaged in 16/CP.17. In addition, Colombia select period 2000 as a base analysis period to be
244  according with de reference periods used by SMBYC at regional and nbgiatsl

245 The SMBC applies a methodology that integratesls for thepre-processingnd semiautomated
246 processingf satellite imagery to detect and quantifize changes in thextensionof forest cover
247  atanational levebn a 1:100000- scale mapenabling the possibility aflentifyingthe lossof forest
248  cover by deforestatiorfGalindoet al., in press.

249

250 This monitoring methodologgomprisedour phases:

251

252 1. Digital pe-processing ofatellite imagesincludesband stackinggeometric correction,
253 radiometriccalibration cloudsand water bodiesnaskingand radiometric normalization.
254 2. Digitalimageprocessinginvolves the automated detection of changes in forest aresang
255 algorithms the visual verification of deteted changes antthe execution of ajuality @ntrol
256 protocol.

257 3. Data validationinvolves theapplicationof a random and stratified sampling design.

258 4. Activity data reportcalculation andeport of the natural forests surface and of changes in
259 the natural faoest surface.

260

261 A detaibd summarize about the automated chamggorithm is described in the annex A. Sections,

262 HOM G5ANBOG OKIFy3aS RSGSOGAZ2Y | IODNBIEOK | BE I OXY ILIA K]
263 ndodH a/ KIFIy3aS RSGSOUGAZ2YE

264

265 The generation of actiwtdatawas based on the use of imagiesm the Landsat Satellitprogram

266 (USGS, 20145 it provides for appropriate historical availabilitgmporal and spatial resoluticio

267 monitor foreg cover, data accessibilitand continuity. Correctionscalibratiors and radiometric

11
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normalizatiors were appliedin order to achieve exact eegistering and reduction of atmospheric
effects, which allows for image comparability and ensures det¢cted changeare not relatedto
such factorgOlthofet al,, 2005; Potapo\et al., 2012).

Phase 2 involves the automated detection of changes in the forest cover area, allowing direct
detection of changes ithe spectral response that may correspond to a loss or gain of forest cover.
Subsequently, this second phaseorporates the work of expertwho carry out a direct visual
verification of changes on the imagesinimizingfalse detectionghat maystem fromerrors in the
interpretation of forest coverin previousdates This sep also reduceserrors derived from
cartographicprocesses that generate false detectionmben information is overlapped and cross
analyzed Finally,a quality control protocol that cotnuously evaluates intermediate products
executedwith the purpose ofdetecting errors and inconsistemes andverifyingtheir adjustment
Theresultof this phase is the semaiutomated identification othe following classesStable Forest,
Stable Non-Forest, Deforestation, Regeneration and No Information (corresponding to masked
data).

Phase 3comprisesthe thematic validation of the activity data for the maworing period,which is
conducted through a statistically robuatcuracyassessment that includes the calculationtiod
uncertainty of estimatorsL y ! YY SE | ¥ & S Ol Atheyhatio abcurady f e dhatmeli A 2 y
YILE 6S AyOfdzZRS I RSAONALIAZ2Y .ZFhethenitis valid@iGndzNI O &
has been carried out e AgustinCodazzGeographic Institut€l GAC)for the period 201@G; 2012.
Thislnstitute is not invohed inthe productionof the activity data

Lastly in orderto calculate theareadeforested between two datem phase 4pnlythose areas in
whichforestis detectedon the first date andhon-forestis detectedon the second are taken into
account so there is certainty that theevent occurred during the analyzed peridebrest losses
detectedafter one or several dates without informatiomeanot included in the calculatigmn order

to preventoverestimationsin the course operiods in which areas ithout information increase
due to different factors such as high cloudiness periodsensor failures in the satellite programs

that capture the imagest &8 SELJX I AYSR Ay ! yySE 'z &aS0OGA2Y HDO

information for deforestationquat A FA OF G A2y €3 (GKA&a LINPOSRdAzZNBE Aa |

of deforestation and not increase the withairiformation areas nor the estimations uncertainty.

The analysis is applied for each biennial period, and dbkamta cumulative effect. Howeverdless
aswe can see in tabld, the fraction of withoutinformation areas are not significativéth respect
to the total area

3 The Geographic Institute Agustin CodaiziSpanish: Instituto Geograficagustin Codazzi, IGAC)ths
Colombia Governmentagency in charge of producing tlodficial map and basicartographyof Colombia
preparing the national cadaster of real stamroperty, inventorying soil characteristics undertaking
geographical research to suppddrritorial development training professionals in geographic infortian
technologies and coordinatirtje Colombian Spatial Data Infrastructure (ICDE).

12
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The implementation of this methodology alled the identification ofchanges in forest cover
(measured in hectares) for biarial periodsbetween 2000 and 20120002002 20022004; 2004
-2006; 2006 2008; 2008 2010 and 201012.
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RUTUMAY.Q

ECUADOR [
BRASIL S

Figure3 Temporal composite of Ladsat images for 20125ource Hansenet al. , 2013.

Thesurfacecovered by forest refers tche area covered by forest observeda given periodrom
satellite imagesAreas without information (due to the presence of clouds and other factors that
obstruct interpretation) are excluded from the calculatiortiof figure

Change irthe surfacecovered byforest (CSBy its acronym in Spanishrefers to thedifference
between the surfaceovered by forest detected in the initial period and the surface covered by
forest detected in the final period, divided ltlye number of years of the period. Qnihose areas
which are common tdoth periods and can be interpreted are taken into account, excluding from
the analysis th areas without information in any of the periods.

Annualized data for changestime surfacecovered by forest constitute thactivity datarequired
for the construction ofhe FREL (Table 1). Cartographic inputsbtain deforestatiorin eachperiod
are availableon www.ideam.gov.co A series of maps coxieg successive biennial periods
included in figures 4 to MNo estimates have been made of deforestation distribution over forest

13
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325 types. Colombia reports deforestation by CAR, Department, and Natural Regions (Bioma) but has
326 not been considered this fest strata level as a deforestation report.
327
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329 Figured. Forest Cover change in Colomnbian Amazor220Q0
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