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1 IMPLEMENTATION AND OPERATION OF THE ER PROGRAM DURING THE 
REPORTING PERIOD   

 
1.1 Implementation status of the ER Program and changes compared to the ER-PD 

 
The ER Program (PRE, acronym in Spanish) of Chile corresponds to the activities developed within the framework of 
the implementation of the (ENCCRV, acronym in Spanish). The ENCCRV corresponds to a public policy instrument 
that aims to improve the condition of forest ecosystems and increase their resilience, promoting the reduction and 
capture of Greenhouse Gases (GEI, acronym in Spanish), along with reducing the vulnerability of human communities 
that rely on forests. To achieve the goal of directing and facilitating action measures were established through 
various technical analysis and a participative process at a national scale. Such measures are organized and reinforced 
through the various regular programs, plans and activities implemented by the National Forestry Corporation 
(CONAF, acronym in Spanish), and are supplemented in technical and financial terms with other climate initiatives 
with international support (FCPF, UN-REDD, GEF MST Project, Swiss Development Cooperation, Chile-México Fund). 
The main developments on the ER Program for the 2018 ς 2019 period are presented in this chapter. 
 
Progress on Chile´s ER Program actions and interventions 
 
The activities developed by the ER Program in the 2018 ς 2019 period encompassed actions associated to CONAF 
regular activities, conducted with state funding along with funds from multilateral organizations directly managed 
by the Corporation. For the most part, activities were focused on the implementation of pilot or demonstrative 
projects, capability improvement actions and environmental education at the territorial level. This follows the 
ENCCRV implementation approach, which prioritizes the reduction of emissions caused by forest degradation and 
deforestation, due to its effectiveness at reducing emissions at a lower implementation cost. 

Activities implemented with a national budget 

A summary of the outcomes for the ER Program activities implemented by CONAF in the reporting period is 
presented hereafter. These activities are associated to ENCCRV action measures and will be detailed in the 
ǎŀŦŜƎǳŀǊŘΩǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ǊŜǇƻǊǘ ǘƘŀǘ /hb!C ƛǎ ŘŜǾŜƭƻǇƛƴƎ ŦƻǊ the World Bank (BM, acronym in Spanish) and the 
additional background document for the Chile ERPD revision1. 

∙ Outcomes of deforestation reduction actions: 1,297 inspections at property level, derived from third party 
complaints, were conducted in the 6 regions of the accounting area during the reporting period. 438 
property inspections and compliance controls were also conducted through satellite images (SAT/Logging 
and Extraction Monitoring Unit, LEMU). 686 inspections on firewood production sites and roadside checks 
were achieved in accordance with Title IV of 20,283 (D.S N°93). Finally, 11,878 hectares associated to native 
forest management, forestry law, extraction, felling, or work plan related to technical studies were also 
inspected. 

 

∙ Outcomes of forest degradation reduction actions: Multiple initiatives considering improvements on 
firewood productive chains were conducted during the reporting period, focused on reducing market 
informality and therefore enabling sustainable management. Some of these actions included supporting 
beneficiaries (owners and farmers) in order to raise financing for the production, processing or 
commercialization of goods and/or services, associative business development planning, farmer 
certification and associativity network development (technical tours, work groups). In 2018, 688 firewood 
production sites were addressed with a total stock of 451,216 stere cubic meters of dry firewood, while 419 
production sites with a total stock of 255,284 stere cubic meters of dry firewood were addressed in 2019. 
Related to another aspects of degradation, 27 community plans for forest fire prevention were developed 

 
1 Additional background for the Chile ER Program revision, as per recommendations from the Summary at the 15th Carbon Fund 

Meeting. Chile National Strategy on Climate Change and Plant Resources (2017-2025). 2018 

https://www.enccrv.cl/medidas-de-accion-de-la-enccrv
https://www.enccrv.cl/medidas-de-accion-de-la-enccrv
https://www.enccrv.cl/financiamiento
https://www.enccrv.cl/financiamiento
https://www.enccrv.cl/nota-informativa-29
https://www.enccrv.cl/proy-manejo-sust-de-la-tierra
https://www.enccrv.cl/nota-informativa-6
https://www.enccrv.cl/nota-informativa-11
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within the framework of the Prepared Community program for forest fires, along with 51 municipal 
protection plans for areas at risk of forest fires. From a more technical perspective, 10 assessments were 
conducted for large fires during the 2018 ς 2019 period. Finally, regarding the extent of capacity building 
for reducing risks for degradation, work was done with 5,329 beneficiaries of training sessions and 
inspections within the controlled burning program for forestry and agricultural waste. 295,260 beneficiaries 
were also trained in preventive forest management. 
 

∙ Outcomes of stock enhancement actions: 146 hectares were implemented within the framework of the 
participative afforestation program, while the tree planting program delivered 345,000 and 65,000 native 
plants to beneficiaries and indigenous communities/associations, respectively. Also 1,330 native forest 
sustainable management plans were subsidized under Law 20,283 of Native Forest Recovery and Forest 
Promotion, which entails implementing actions across a total of 2,863 hectares. 

 

∙ Outcomes of conservation actions: 14 concession audits were conducted in the National System of State-
Protected Wilderness Areas (SNASPE, acronym in Spanish), including 4 National Parks located in 3 regions 
within the Accounting Area (AC, acronym in Spanish). 5 management plans under the SNASPE enhanced 
planning method -including actions on climate change- were also developed or updated, and a Wilderness 
Protected Area planning manual was developed. 40 strategies for threat management in 13 National Parks, 
19 National Reserves and 4 Natural Monuments were implemented during the reporting period, along with 
creation, expansion and re ς categorization proposals for 5 Protected Wilderness Areas (ASP, acronym in 
Spanish) being also generated. 

 

∙ Outcomes of cross ς cutting actions: 425 teachers from rural schools and the forest ς urban interface were 
trained in systematic environmental education issues. 42 education plans for ASP conservation were also 
developed, and 1,617 beneficiaries were trained in urban woodland and environmental management. In a 
more technical aspect, 12 large ς scale training activities were conducted regarding the benefits of Law 
20,283, its promotion instruments, procedures (deadlines, requirements, amounts), topics regarding native 
forest silviculture, planning (management plans) along with commercialization and productive chains. 

 
Activities funded by international agencies 
 

∙ FPCF II/Implementation of Specialized Technical Regional Units (UTRE, acronym in Spanish): these units 
were established in each region of the ER Program with the aim of providing expert advice regarding the 
implementation of natural resource best management practices within the framework of ENCCRV action 
measures. UTREs were implemented in the regions within the ER Program to enhance the technical 
capabilities of the institution and local beneficiaries (Mainly medium and small-scale owners). 
 

∙ Seven activities were established to achieve the goals defined by UTREs, namely:  

1. Design and management of an intervention Model Program promoting the sustainable management of 

native forests (with emphasis on degradation) considering productive chains and business models 

associated to this resource, focusing on the increase of products and/or services supply from sustainable 

sources.  

2. Contribute to the improvement of the Forest Extension Program implemented by CONAF in the context of 

climate change, desertification, land degradation and drought. 

Activities 1 and 2 are related to the development of two ENCCRV action measures: MT.4 Reforestation and 

Revegetation Program in prioritized areas/municipalities, and US.1 Institutional Forest Management 

Program focused in public and private plots. 

3. Develop funding procurement technical proposals aimed towards the regional implementation of action 

measures in national, regional and/or municipal, public, or private instances. This activity has a cross ς 

cutting relationship with the ENCCRV direct action measures. 

https://www.conaf.cl/wp-content/files_mf/1515526054CONAF_2017_MANUALPARALAPLANIFICACI%C3%93NDELASAREASPROTEGIDASDELSNASPE_BajaResoluci%C3%B3n.pdf
https://www.conaf.cl/wp-content/files_mf/1515526054CONAF_2017_MANUALPARALAPLANIFICACI%C3%93NDELASAREASPROTEGIDASDELSNASPE_BajaResoluci%C3%B3n.pdf
https://www.enccrv.cl/utre
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4. Support the technical advice provided by CONAF to foresters and farmers to promote forest fire preventive 

actions. Such activities are related to three ENCCRV action measures: IF.4 Reinforcing the Prepared 

Communities against forest fires program; IF.3 Preventive Silviculture program focused on the rural ς urban 

interface and IF.5 Inclusion of post fires preventive management and restoration elements in Law No. 

20,283 and its provisions.  

5. Design and prospect a territorial supply program (PAT, acronym in Spanish) of Biomass that guarantees the 

supply of standardized biomass from sustainable sources. This activity is related to action measure US.3 

Reinforcement of the Wood Fuel Program and energy matrix of Chile.  

6. Enhance the oversight capabilities of the institution through training in the use of early detection and 

monitoring systems developed under ENCCRV, with emphasis on municipalities at greater risk of 

Deforestation and Degradation. This activity is related to two action measures: MT.7 Reinforcement of 

environmental and forest oversight programs, and MT.6 Environmental education and dissemination 

program.  

7. Review and application of social and environmental safeguards to the aforementioned activities. This 

activity is cross ς cutting in nature, as it encompasses all ENCCRV elements and entails the use of safeguard 

instruments developed within the Social and Environmental Management Framework. 

 

∙ GEF/Sustainable Land Management Project (PMST, acronym in Spanish): this project implements activities 
in the La Araucanía region of the ER Program. 44 activities were implemented during the 2018 ς 2019 period 
in this region, mainly associated to the ENCCRV MT.6 action measure, specifically regarding environmental 
training and education. 

  

∙ UN-REDD National Program/Support Program for the Chilean National Strategy on Climate Change and 
Vegetation Resources (ENCCRV): Assessment, implementation and gathering of lessons learned from 
operative action measures looking to establish new sustainable, replicable and scalable forest management 
models, including project implementation for Environmental Services ς based payment projects (PSA, 
acronym in Spanish). 
 
Specifically: Continuous implementation of restoration and climate change adaptation actions in the 
Andean pre ς mountain range. By this time, progress has been made on the restoration of 182 hectares, 
including a total of 25,670 individuals belonging to native tree species, along with planting 250,000 
Araucaria pine nut seeds in a restoration strategy under a river basin protection approach. A 4.7-kilometer-
long protective fence has been built in a complementary manner. Development of a project focusing on the 
recovery of pine nut ancestral gathering (sustainable) practices to improve adaptation and mitigation 
actions in the Quinquén indigenous community. Implementation of two PSA projects together with Rural 
Drinking Water Committees (CAPR, acronym in Spanish), in the Mashue and Liquiñe communities, based 
on the reinforcement and implementation of a compensation model for the water supply ecosystem 
service. Also, 27 hectares were reforested under a water stream dynamics protection and recovery 
approach. In parallel, 12 hectares were closed off through the construction of 3,783 meters of protective 
fences against herbivores.  
 

∙ Advances in Carbon Accounting: Methodology and territorial scope improvements have been developed in 
the Forest Emissions Reference Level/Forest Reference Level (FREL/FRL), along with improvements in the 
National Forest Monitoring System (NFMS) and the Safeguard Information System (SIS). Details of this 
progress are included in Annex 4 of this report.  
 

∙ Swiss Agency for Development and Cooperation (SDC)/Second contribution phase for ENCCRV 
development: a pilot project of ecological restoration was implemented in the La Araucanía region during 
2019 during this second collaboration phase. The purpose of this initiative was the environmental 

https://www.enccrv.cl/proy-manejo-sust-de-la-tierra
https://www.enccrv.cl/nota-informativa-29
https://www.enccrv.cl/nota-informativa-29
https://www.enccrv.cl/nota-informativa-6
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restoration of the Purén Alto River, to improve water availability and reduce erosion in small rural 
properties as a climate change adaptation action. The main activities conducted in the territory were the 
placement of erosion control modules, reforestation with native species, and innovation activities 
associated to rainfall accumulation, collection, and consumption.  

 
Other technical advancements 
 

∙ Advances in Safeguards: Developments have taken place during the reporting period related to the 
technical design for the subsequent implementation of the Safeguard Information System (SIS). This system 
is developed with a multiscale ς local, operational, administrative, national approach to determine 
compliance with REDD+ safeguards within the ENCCRV implementation. On the other hand, the World Bank 
announced changes from the Social and Environmental Management Framework (MGAS, acronym in 
Spanish) to the Environmental and Social Framework which offers broad, systematic coverage of 
environmental and social risks with developments in transparency, non-discrimination, public participation, 
and accountability. Coordination with CONAF´s Information, Suggestions and Complaints Office (OIRS, 
acronym in Spanish) has been reinforced for the inclusion and improvement of the procedure associated to 
the ER Program Mechanisms for Complaints and Suggestions (MRS, acronym in Spanish). Finally, DCCSE 
safeguard specialists have developed and delivered a National ENCCRV Safeguards Approach Proposal, 
system that will address the commitments made within the ENCCRV framework. Further details regarding 
such developments are presented in Annex 1 of this document. 

 

∙ UN REDD/Environmental Services Payment Program: Two pilot projects were developed together with 
Rural Drinking Water Committees (CAPR) in the Mashue, Niebla-Los Molinos and Liquiñe communities in 
the Los Ríos region based on the reinforcement and implementation of a compensation model for water 
supply ecosystemic services. Also, a project focused on the restoration of pine nut ancestral gathering 
practices to improve adaptation and climate change mitigation actions in the Quinquen, La Araucanía 
Region, indigenous community was implemented. The purpose of this project is to support bringing back 
ancestral pine nut sustainable management by means of planting a percentage of the seeds in nurseries, 
along with their subsequent use for replanting in high ς priority sites. 
 

Strategy Update to mitigate/and or minimize potential displacements 
 

The ERPD 2016 document from Chile proposed that the most important way for ENCCRV to avoid displacements 
would be to implement action measures at the national level. Under this approach, the likelihood of 
displacements becomes significantly lower. This way remains the most relevant in the ER Program reporting 
period, as ENCCRV actions are effectively being implemented across all regions of Chile and not just those in the 
AC. Nevertheless, the ERPD mentioned possible local displacements could occur inside the AC, for which 
measures associated to some of the main drivers identified were proposed. 

 
In 2018, the document ά!ŘŘƛǘƛƻƴŀƭ ōŀŎƪƎǊƻǳƴŘ ŦƻǊ ǘƘŜ ǳǇŘŀǘŜ ƻŦ ǘƘŜ /ƘƛƭŜŀƴ 9w tǊƻƎǊŀƳΣ ŀŎŎƻǊŘƛƴƎ ǘƻ 
recommendations by the Chair´s Summary in the 15th aŜŜǘƛƴƎ ƻŦ ǘƘŜ /ŀǊōƻƴ CǳƴŘέΣ ŘƻŜǎ ƴƻǘ ǊŜŦŜǊ ǘƻ ŀƴȅ 
changes in the strategy for mitigating and/or minimizing these possible displacements. If that is so, the strategy 
used to mitigate displacements inside the AC remains as such, i.e., through measures designed for some of the 
main causes or drivers associated to forest degradation and deforestation, which have been updated as such 
for the period of this report: 
 
 
 
 

https://www.enccrv.cl/avance-implementacion-sis
https://www.enccrv.cl/nota-informativa-22
https://forestcarbonpartnership.org/system/files/documents/Chile%20Doc.%20ERPA%20ENCCRV_Version%208%20_16_10_2018%20limpio.pdf


 
 

 
 10 

 

 

DD 
cause/driver  

ERPD proposed strategy to reduce displacement risks 
(2016) 

Strategy update for report period 
(2018-2019) 

Unsustainable 
use of 
vegetation 
resources. 

With the forestry management actions proposed by the 
ENCCRV to address this driver, a risk of emission 
displacement is generated due to the reduction of the 
potential extraction volume by forest owners under 
planning criteria. The strategy proposed to reduce or 
avoid such displacements consists in increasing sale 
prices under a higher valuation for sustainably sources 
wood. In this manner, owners can extract less wood 
without impacting their revenue. This is achieved through 
improved productive chains, moving forward in the 
sustainable firewood and wood certification process for 
obtaining better prices. On the other hand, the ENCCRV 
will seek to lower production costs for owners through 
tax reductions and improved monitoring to promote 
sustainable forest management. 

Multiple support activities for productive chains, 
oversight and planning in sustainable 
management have been carried out within the ER 
Program, so this strategy remains current and 
active. The only component of the strategy 
without developments has been the tax 
reduction for sustainable producers. 

Forest fires 
 

With the fire prevention actions proposed by ENCCRV to 
address this driver, such as preventive silviculture, there 
is a risk of emissions displacement by promoting forest 
biomass extraction actions (Fire and fuel gaps). The 
strategy proposed to avoid and reduce such emissions 
entails, on one hand, detailed planning of each activity to 
identify the best way to remove a minimum amount of 
biomass with the greatest impact on fire risk reduction, 
and on the other, using the extracted biomass in wood ς 
based products that fix carbon in longer terms. 

Multiple training activities in fire prevention 
silviculture and productive linkage for owners and 
producers have been conducted within the 
framework of the ER Program and ENCCRV. Pilot 
experiences have also been developed, making it 
possible to advance in the technical validation of 
fire prevention silviculture and include the costs 
of such projects in the value table of Law No. 
20,283. Given this, it can be said that this strategy 
is current and active for this risk. 

Forest being 
used for 
livestock 
farming 
 

Establishing buffer zones for livestock farming in forest 
areas is one of the measures proposed by the ENCCRV for 
addressing this driver. There is a risk of this measure 
generating emissions displacement, as cattle will have to 
be moved to other grazing areas and cause degradation. 
The strategy for reducing such risk is based on supporting 
the development of global livestock management plans, 
leading to a more efficient use of plains, forest grazing 
systems and summer grazing management.  

Property planning activities have been conducted 
in the framework of the ER Program and ENCCRV 
integrating various land uses and productive 
activities (Livestock and forestry). UTREs have 
also developed such property plans for various 
pilot properties. On the other hand, the GEF MST 
project, which includes one of the AC regions, has 
generated pilot experiences and capabilities in 
management at a property scale, maximizing 
productive efficiency and the structured use of 
State promotion instruments. Given this, it may 
be stated that this strategy is current and active 
for this displacement risk, which is considered to 
be medium. Reinforcing such actions through 
training instances in other regions will be 
evaluated. 

Agriculture 
and livestock 
expansion 
 

In order to mitigate the potential of deforestation 
emissions due to this driver to transition towards forest 
degradation, the proposal is to promote the conservation 
of native forests with financial support through the 
incorporation of forest conservation variables in Law 
18,450 on irrigation promotion and Law 20,412 on 
sustainability of agricultural lands. Then, farmers and 
livestock owners will have another sustainable source of 
revenue to compensate for the potential loss of their 
previous livelihood if changes to forest conversion 
promotion by means of Laws No. 18,450 and 20,412 were 
to deter them from expanding their agriculture lands over 
natural vegetation.   

There have been no developments in the 
incorporation of forest conservation variables to 
Laws No. 18,450 and 20,412; therefore, this 
strategy is neither current nor active. The viability 
of achieving such regulatory adjustments during 
the period of the Emission Reduction Payment 
Agreement (ERPA) is on an evaluation process 
and failing this, a new strategy will be explored for 
this risk of displacement as it is considered low. 
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Effectiveness of organizational arrangements and involvement of partner agencies 
 
CONAF possesses a governance structure at the national and regional level that has allowed it to effectively 
implement the ER Program and ENCCRV actions. The organizational structure of CONAF is based on a clear chain of 
command with well-defined instances and roles, also including agile information systems. It has allowed for the 
generation of governance instances along with internal functional arrangements to institutionalize and 
operationalize ENCCRV actions in the regions of the ER Program. As an institution spread across various territories, 
CONAF has a central office led by an Executive Directorate, Management, Advisory Units and Department which all 
contribute to the implementation of the strategy at the regional level. The Forest and Climate Change Management 
(GBCC, acronym in Spanish) is responsible for directing and leading the ENCCRV.  

The units and departments associated with the ER Program in the reporting period are, from the central level, the 
Climate Change and Ecosystem Services Department (DCCSE, previously UCCSA acronym in Spanish) as the leading 
technical entity, the Indigenous and Social Affairs Unit (UAIS, acronym in Spanish) and the Environmental Assessment 
Department. Also, the Interagency Committee on Climate Change of CONAF, permanent instance with the function 
of coordinating all institutional actions associated to the ENCCRV, has ensured the institutionalization of both the 
technical activities and safeguards treatment. This structure has allowed for the development of the Strategy to be 
systematic, efficient and be progressively inserted in the institutional work for the scope of the proposed goals and 
objectives. DCCSE has also been a key instance at the central level for enabling the ENCCRV result ς based payment 
phase. Acting as a Focal Point for REDD+, it has coordinated international cooperation associated with REDD+, also 
being in charge of the administrative, financial and technical aspects of projects, including the approach towards 
consideration and compliance with safeguards. 

In addition, the CONAF Civil Society Council (COSOC, acronym in Spanish) has also participated, being a citizen 
participation mechanism that is advisory in nature (non - binding), whose actions are reported to and its 
recommendations incorporated to each of the areas of technical work, including developments in the 
implementation of ENCCRV. In Meeting #2 of 2019, besides from applications to the Green Climate Fund (GFC) and 
the FCPF Carbon Fund being informed, treatment of safeguards for project implementation in the ER Program area 
was also presented. 

At the local level, and as a way of ensuring the effectiveness of institutional management in the implementation of 
ENCCRV at the regional level, there are DCCSE representation offices in all regions that are part of the ER Program. 
This role is fulfilled by a Coordinator of Climate Change and Ecosystem Services, who reports administratively to the 
Climate Change and Forest Departments (DBOCC, acronym in Spanish). These are professionals with a long-standing 
institutional track record, with experience in project management and community relationships. In those regions 
where ENCCRV pilots and/or projects have been developed, these coordinators actions have been reinforced by 
support professionals, who contributes towards management of projects in general and safeguard follow up, 
monitoring and reporting, as is the case for Regional Managers for Indigenous and Social Affairs.  

Regarding the efficiency of institutional arrangements for the generation, reporting and integration of information 
with other State agencies, it is worth mentioning that the sources of basic information for the implementation of 
the ER Program Monitoring Plan, based on the National Forest Monitoring System, have been, i)  Cadastre of 
Vegetation Resources and statistics on forest fires developed by CONAF, ii) the Continuous Forestry Inventory 
developed by the National Forestry Institute (INFOR, acronym in Spanish), both institutions part of the Chilean 
Ministry of Agriculture (MINAGRI, acronym in Spanish). Statistics on areas affected by forest fires have been 
permanently updated through the Digital Information System for Operations Control (SIDCO, acronym in Spanish) 
and reported in a yearly basis for each season in the period. Besides the aforementioned basic information, there is 
a set of second order information, which has to be generated within the ER Program Monitoring Plan framework, 
such as density plot or stock charts for estimating degradation in all AC forest types, which is being worked on 
through a specific agreement between CONAF and INFOR.   

Regarding consistency between the Forest Reference Level and the National Greenhouse Gas Inventory (INGEI, 
acronym in Spanish) developed by the Ministry of the Environment (MMA, acronym in Spanish), the CONAF and 

https://www.conaf.cl/quienes-somos/participacion-ciudadana/consejo-de-la-sociedad-civil/
https://www.greenclimate.fund/
https://www.enccrv.cl/smm
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INFOR technical teams have been the technical entities in charge of building the greenhouse gases inventory for the 
Silviculture and Other Land Uses sectors along with ensuring the alignment between the methods applied, with the 
purpose of improving and maintaining the consistency of both instances. The necessary institutional arrangements 
to formalize the joint work between services and ministries have been made, such as the Intra ς Ministry Technical 
Committee on Climate Change (CTICC, acronym in Spanish), instance coordinated by the Office of Agricultural Studies 
and Policies (ODEPA, acronym in Spanish) and composed of all MINAGRI services acting as reviewers for the ER 
Program and all ENCCRV initiatives, strategic and technical orientation, decision reinforcement and progress report 
review.  

Finally, as international cooperation from different sources has continued and intensified (Section 1.1.1), CONAF has 
generated and enhanced an internal governance structure to manage international cooperation and strategic 
partnerships with implementing agencies that provide administrative and technical support, principal among them 
being the relationship with the Food and Agriculture Organization of the United Nations (FAO). 

Financial Plan Updates  
 
It was proposed in the ERPD Chilean document of 2016 that the ENCCRV implementation would require an estimated 
budget of $174 million dollars for 9 years, 30% of which would be unconditional and the remaining 70% ($121 million 
dollars) would be conditional on the management and obtention of external resources by CONAF. Then, in the 
documŜƴǘ ǘƛǘƭŜŘ ά!ŘŘƛǘƛƻƴŀƭ ōŀŎƪƎǊƻǳƴŘ ŦƻǊ ǘƘŜ ǳǇŘŀǘŜ ƻŦ ǘƘŜ /ƘƛƭŜŀƴ 9w tǊƻƎǊŀƳΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ 
by the Chair´s Summary in the 15th aŜŜǘƛƴƎ ƻŦ ǘƘŜ /ŀǊōƻƴ CǳƴŘέ ŀƴ ǳǇŘŀǘŜ ƛǎ ǇǊƻǇƻǎŜŘ ŦƻǊ ǘƘŜ Lƴƛǘƛŀƭ tƭŀƴΦ 

This update has defined the budget for a nine-year period, considering available experiences and better information 
about the costs of action measures, variations between region and forest types, among other aspects. Therefore, to 
finance all ENCCRV action measures, the new financial estimate including conditional and currently available factors 
amounts to $357 million dollars. This includes international bilateral and multilateral contributions, donations, and 
results ς based payments, along with national private and government contributions. Out of all this, 23% come from 
international sources while the remaining 77% is national. In addition, 40% is unconditional and the remaining 60% 
is conditional. From the already mentioned financial sources, to meet the goals of the ENCCRV it will be critical to 
establish a public ς private partnership work, aside from promoting regional initiatives of local funds, on which 
progress has been made due to the reinforcement of capabilities installed in the various regions of Chile through 
preparation funds. 

It is important to consider that the ENCCRV non ς conditional budget corresponds to state resources allocated to 
CONAF through the Budget Law, and that such funds have and will continue to reinforce the compliance of ENCCRV 
goals. Some of the actions financed through this government source during the ER program report period in order 
to reinforce activities associated to reducing deforestation and forest degradation have been: i) reinforcement of 
the firewood energy promoters program; ii) the interoperability of the platforms of the Forestry Promotion and 
Development Management System (SIGEFOR, acronym in Spanish) with other CONAF platforms to enhance 
operability; iii) the capability of on-site teams; iv) reinforcement of the Early Warning System (SAT, acronym in 
Spanish) for the detection of unauthorized forest felling using satellite images and drones, v) the development of a 
mobile app for the detection of unauthorized forest felling, and vi) a traceability system for native forest primary 
ǇǊƻŘǳŎǘǎΦ !ƭǎƻΣ ǘƘŜ ά/ƻƳƳǳƴƛǘƛŜǎ tǊŜǇŀǊŜŘ ŀƎŀƛƴǎǘ CƻǊŜǎǘ CƛǊŜǎέ ǇǊƻƎǊŀƳ Ƙŀǎ ōŜŜƴ ǎǘǊŜƴƎǘƘŜƴŜŘΣ ŘƻǳōƭƛƴƎ ƛǘǎ 
impact on 2018 along with the development of manuals and programs for the technical implementation of 7 ENCCRV 
direct action measures.   

As part of the new financial plan, CONAF has been working with the Agency of Sustainability and Climate Change to 
establish similar public ς private synergies and guide actions to leverage resources for actions aligned with the 
ENCCRV and the ER Program. These actions correspond to fire prevention, forest planning and restoration of areas 
affected by forest fires through compensation mechanisms that must be applied by private companies, mainly from 
the real estate and mining sectors. In line with this, financial instruments are being formulated together with CORFO, 
with such instruments being used to attract private investments for native forest management mainly for wood and 
energy purposes. From the business sector, an agreement has been made by forestry companies, with technical 

https://www.odepa.gob.cl/wp-content/uploads/2017/12/Dex-360.pdf
https://www.odepa.gob.cl/
https://www.enccrv.cl/nota-informativa-28
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support by CONAF, to direct efforts towards restoring native forests affected by massive forest fires in the 2017 
season, encompassing two of the five AC regions. Also, financial resources provided by the Undersecretary of 
Agriculture have been added, along with a redirection of funds managed by the Foundation for Agricultural 
Innovation (FIA, acronym in Spanish) and the MMA through its Environmental Protection Fund (FPA, acronym in 
Spanish). In this context, companies have invested nearly $80 million dollars, which implied a 60% increase in relation 
to the average historical expenditure on such issues.  

This new financial plan, in line with the Benefit ς Sharing Plan (BSP) (See Annex 2), specifically mentions that 20% of 
the total founds obtained under ER Program payments ($5.2 million dollars) will be used during the implementation 
period of the Program, with the implementation possibly being extended beyond 2025. These resources will be used 
to cover and develop those actions that either provide sustainability to the system or correspond to ENCCRV 
facilitating action measures such as inspection, regularization of property titles of ownership, environmental 
education, aspects related to the communication, dissemination, and reinforcement of CONAF institutional 
programs, among others. 

Finally, the ER Program considers that 80% ($20.8 million dollars) out of the total resources will be directed towards 
the population as non ς monetary benefits, through technical assistance by strengthening Forestry Extension and 
forestry management actions where the main focus will be on lands belonging to small and medium scale forest 
owners, along with public lands. This dynamic applies to all payments perceived by Chile from emission reductions 
as established in the BSP.  

1.2 Update on major drivers and lessons learned  

 
Update on major drivers of deforestation, degradation and non ς increase of forestry sinks in the Accounting Area.  

The Chilean ERPD document of 2016 detailed the process of the identification, prioritization and characterization of 
the main drivers or causes of forest degradation, deforestation and non ς increase of causal sinks for the PRE. This 
information was used as a basis for the proposal of the strategic actions which formed the ENCCRV action measures. 
For the 2018 ς 2019 reporting period, no significant changes were identified in the drivers that affect native 
ǾŜƎŜǘŀǘƛƻƴ ǊŜǎƻǳǊŎŜǎ ƛƴ ǘƘŜ !/Φ !ŎǘǳŀƭƭȅΣ ǘƘŜ ŘƻŎǳƳŜƴǘ ǘƛǘƭŜŘ ά!ŘŘƛǘƛƻƴŀƭ ōŀŎƪƎǊƻǳƴŘ ŦƻǊ ǘƘŜ ǳǇŘŀǘŜ ƻŦ ǘƘŜ /ƘƛƭŜŀƴ 
ER Program, according to recommendations by the Chair´s Summary in the 15th MŜŜǘƛƴƎ ƻŦ ǘƘŜ /ŀǊōƻƴ CǳƴŘέ ŦǊƻƳ 
October 2018, does not mention any aspects regarding changes or updates on this issue. 

The drivers analysis presented in the Chilean ERPD was conducted with a methodology that included the collection 
and systematization of information about participative processes and specialized consulting. These analyses have 
not been conducted again in the reporting period, therefore, the update on the status of the drivers presented below 
corresponds to a proposal based on updated statistical data, technical analysis of professional teams, and sectorial 
trends in the reporting period.  

 

 

 

 

 

 

http://fpa.mma.gob.cl/que-es-fpa.php
http://fpa.mma.gob.cl/que-es-fpa.php
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2 The names of the causes have been updated as per the official ENCCRV document from 2016.  

Causes or Drivers of forest 
degradation, 

deforestation and non ς 
increase of sinks 

Relevance 
defined in 
ERPD 2016 

Relevance 
updated in the 

2018-2019 
reporting period 

Observations/sources of information 

DIRECT CAUSES2 

Forest fires  Very high Very high 
Remains the most important cause of degradation and 
deforestation in the AC, according to statistics from 
CONAF. 

Unsustainable use of 
vegetation resources for 
production  

Very high Very high 

Remains a cause of very high relevance, as there is still 
a significant amount of informality and unsustainable 
exploitation of native forests (Above 80%), mainly for 
firewood extraction, as its use is above 9 million cubic 
meters per year in the AC, according to firewood 
consumption data for 2018 and 2019 by INFOR. 

Unsustainable use of 
vegetation resources for 
livestock 

High High 

Remains a driver of high relevance, as grazing still 
persists in native forests for all ER Program regions in 
the AC. There are no systematized statistics, but it is a 
widely recognized reality.  

Forest monoculture 
expansion 

High Low 

The degree of relevance of this driver has decreased, as 
annual surfaces where native forests are replaced with 
forest monocultures have decreased since 2014, 
according to statistics on changes in land use in the 
CONAF Cadastre and the analysis of emissions caused 
by the degradation from the transformation of native 
forests into forest plantation, as in the REDD+ Annex for 
Chile in 2018. 

Agriculture and livestock 
activity expansion 

Medium Low 

The degree of relevance of this driver is decreased, as 
the annual surface of areas with native forests where 
agriculture is allowed has decreased since 2014, 
according to statistics on changes in land use in the 
CONAF Cadastre and the analysis of emissions caused 
by deforestation from the REDD+ Annex for Chile in 
2018. 

Urban and industrial 
activity expansion 

Medium High 

The degree of relevance of this driver has increased, as 
even though statistics of deforestation and changes in 
land use have declined in general for the AC, there is an 
important regional trend towards the increase of 
property subdivisions for plots and property divisions 
with the aim of developing real estate projects in forest 
areas. There are no systematized statistics, but it is a 
widely recognized reality. 

Industrial activity 
expansion 

Low  Low 

The degree of relevance of this driver has remained 
low, since the statistics of deforestation and changes in 
land use due to the expansion of the industry continue 
to be in insignificant areas of the AC. according to 
statistics on changes in land use in the CONAF Cadastre 

(REDD+ Annex for Chile in 2018). 

Effects of climate change, 
desertification, land 
degradation and drought 

Medium High 

The degree of relevance of this driver has increased, as 
it has become clear that the impacts of the 
Megadrought affecting a large part of Chile have 
intensified. Such effects have been stronger in the 
native forests of the regions to the north of the ER 
Program and associated to a Mediterranean climate 
(Miranda et al., 2020; Garreaud et al., 2017). Also, risk 

https://simef.minagri.gob.cl/herramientas/reporte-estadistico-ver
https://www.enccrv.cl/anexo-redd
https://www.enccrv.cl/anexo-redd
https://www.enccrv.cl/anexo-redd
https://www.cr2.cl/wp-content/uploads/2015/11/InformeMegasequia_ingles_2016.pdf
https://www.sciencedirect.com/science/article/abs/pii/S1470160X20303381
https://hess.copernicus.org/articles/21/6307/2017/hess-21-6307-2017.pdf
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Causes or Drivers of forest 
degradation, 

deforestation and non ς 
increase of sinks 

Relevance 
defined in 
ERPD 2016 

Relevance 
updated in the 

2018-2019 
reporting period 

Observations/sources of information 

scenarios projected in the Climate Change Risk Atlas 
(ARCLIM, acronym in Spanish), indicate that this 
scenario will be permanent in nature due to climate 
change, even moving towards southernmost 
territories. These projections, together with the raise in 
temperature and heat waves, will increase the 
likelihood of forest fires (Gonzalez et al., 2018). CONAF 
is planning to conduct relevant studies to determine 
the magnitude and repercussions of this phenomenon 
in the ER Program. 

Plagues and diseases Low Medium 

The degree of relevance of this driver has increased, as 
the risks of new pests entering Chile or existing ones 
propagating due to recurring climate phenomena are 
increasing (SAG, 2019). 

Effects of contamination Low Low  These drivers were not described in detail in the ERPD, 
since they were not prioritized according to the 
analysis carried out by the ENCCRV and there was a 
significant uncertainty from the sources of information 
to characterize them. It is assumed that they maintain 
their low relevance. 
 

Overexploitation of water Low Low 

Soil erosion Low Low 

INDIRECT CAUSES 

Public policy deficiencies 
for regulation 

Very high Very high 

The level of relevance of this driver remains  very high 
to medium, as even though efforts have been made to 
advance in the improvement and promotion of 
regulatory instruments for the forestry sector, a large 
gap still persists, and the existing instruments are 
neither sufficient nor adequate for meeting goals and 
achieving sectorial climate challenges.   

Deficiency in public policies 
due to promotion or 
enforcement 

Medium Medium 

The level of relevance of this driver remains high, as 
even though efforts have been made to advance in the 
improvement and promotion of regulatory instruments 
for the forestry sector, a large gap still persists, and the 
existing instruments are neither sufficient nor 
adequate for meeting goals and achieving sectorial 
climate challenges.   

Poor knowledge and 
cultural valuation of 
vegetation Resources 

Very high Very high 

The level of relevance of this driver remains very high 
relevance driver, as even though many actions focused 
on environmental education, awareness, and training 
under the ER Program and the ENCCRV have been 
implemented, there is an important gap represented by 
bad practices and unsustainable actions still occuring in 
native forests.   

Informality in firewood 
markets  

High High 

The level of relevance of this driver remains high, as a 
significant amount of informality and unsustainable 
exploitation of native forests  for firewood extraction 
persists (over 80%), since its use is above 9 million cubic 
meters per year in the AC regions, according to 
firewood consumption data for 2018 and 2019 
provided by INFOR. 

https://arclim.mma.gob.cl/atlas/view/verdor_bosques_nativos/
https://esajournals.onlinelibrary.wiley.com/doi/epdf/10.1002/ecs2.2300
http://www.forestal.udec.cl/wp-content/uploads/2019/06/3.-C_Barrientos_Seminario-Sanidad-Forestal-y-Cambio-Climatico.pdf
https://app.powerbi.com/view?r=eyJrIjoiN2JmNTVmZTAtNjRhYy00NmE4LWI5NzktYmFlYWExMTAxODUwIiwidCI6IjcwZTI3NDhjLTAzN2MtNDllZi05N2RkLTI0ODAxYTc2ZmFlYSIsImMiOjR9&pageName=ReportSection
https://app.powerbi.com/view?r=eyJrIjoiN2JmNTVmZTAtNjRhYy00NmE4LWI5NzktYmFlYWExMTAxODUwIiwidCI6IjcwZTI3NDhjLTAzN2MtNDllZi05N2RkLTI0ODAxYTc2ZmFlYSIsImMiOjR9&pageName=ReportSection
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Causes or Drivers of forest 
degradation, 

deforestation and non ς 
increase of sinks 

Relevance 
defined in 
ERPD 2016 

Relevance 
updated in the 

2018-2019 
reporting period 

Observations/sources of information 

Rural poverty, lack of 
opportunities 

High High 
The level of relevance of this driver remains high, as 
rural poverty and vulnerability still persist in AC regions. 

Deficiency in public policies 
due to limited oversight 
capabilities 

Medium Medium 

The level of relevance of this driver remains medium, as 
even though many actions focused on training, 
improvement of technical and technological 
capabilities and awareness have been present under 
the influence of the ER Program and the ENCCRV, there 
is an important gap that needs to be addressed, and 
CONAF oversight capabilities are limited in scope.   

Low profitability, 
opportunity costs 

Medium Medium The level of relevance of these drivers remains medium, 
since there have been no significant changes in financial 
returns and opportunities associated with the 
management of native forests. 

Economic Model Deficiency 
for the Use of the Native 
Forest (NF) 

Medium Medium 

Disputes or problems due 
to fragmentation of 
property 

Medium High 

The degree of relevance of this driver has increased, 
since there is a significant trend in the AC regions 
towards an increase in property plot subdivisions and 
divisions with the aim of developing real estate projects 
in wooded areas. There are no systematized statistics, 
but it is a widely recognized reality. 

Disputes or problems due 
to property tenure 

Low Medium 

Land tenure problems have been and continue to be a 
relevant issue in the AC regions, and its impact as a 
driver has increased, considering that most of the forest 
promotion programs and implementation projects 
within the framework of the Climate action, require 
forest owners to have their land tenure situation 
regularized. This situation leaves many potential 
beneficiaries out of these programs. 

Deficiency of the forest 
institutional framework 

Low Low 

It continues to be a driver of low relevance since 
although there are still important gaps to improve and 
consolidate forestry and environmental institutions in 
Chile, these gaps should not have a significant impact 
on the processes of degradation, deforestation, and the 
non-increase of sinks. 

Lack of association for 
farmers 

Low Low 

It continues to be a driver of low relevance since 
although there is still low productive associativity 
among forest owners, this gap should not have a 
significant impact on the processes of degradation, 
deforestation, and the non-increase of sinks. 

Stigmatization of forest 
plantations 

Low Low 

It continues to be a driver of low relevance since 
although the stigmatization of forest plantations has 
increased, this situation should not have a significant 
impact on the non-increase of sinks, even more so 
considering that the ENCCRV has restricted 
afforestation actions in the exclusive use of native 
species. 

Management plans do not 
ensure sustainable use 

Low Low 

It is assumed that the level of relevance of this driver 
remains low since the area managed under these plans 
is still small, and there has also been progress in the 
capacities to support and monitor the correct 
application of these plans. There are no systematized 
statistics, but it is a widely recognized reality. 
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2 SYSTEM FOR MEASUREMENT, MONITORING AND REPORTING EMISSIONS 
AND REMOVALS OCCURRING WITHIN THE MONITORING PERIOD 

 
2.1 Forest Monitoring System   

 
Organizational structure, responsibilities, and competencies, linking these to the diagram shown in the next 
section 
 
The National Forest Monitoring System (NFMS) of Chile has been established for monitoring forests in the country 
and operates on existing systems supported by various supporting institutions which underpin and maintain it, which 
produces a functional link among its multiple building elements.  

The NFMS in Chile is coordinated by CONAF, institution serving as REDD+ Focal Point to the UNFCCC (CMNUCC in 
Spanish) in accordance with Decision 10/CP.19. CONAF operating under the MINAGRI who gives the REDD+ Focal 
Point to the Climate Change and Ecosystem Services Department (DCCSE) of the Forest and Xerophytic Ecosystem 
Conservation Management (GCEBX, acronym in Spanish). As the REDD+ focal point, DCCSE has the responsibility of 
being the organization in charge of coordinating the generation and reporting of elements linked to REDD+, which 
includes the responsibility of coordinating the NFMS, reporting and generation for FREL/FRL and REDD+ result 
reports.  

Inside CONAF, there are other units with the main responsibility of generating activity data. Among them, the 
Climate Change and Ecosystems Monitoring Department (DMECC, acronym in Spanish) of the Environmental 
Evaluation and Oversight Management (GEF, acronym in Spanish), has a primary role for the generation of base 
information for the NFMS. DMECC is responsible for implementing the mandate established in Article 4th of Law No. 
20,283 of 2008 on the Restoration of Native Forest and Forest Promotion, whiŎƘ ŜǎǘŀōƭƛǎƘŜǎ ǘƘŀǘ /hb!C ά²ƛƭƭ 
maintain a Forest Cadastre, which is to identify and establish, at least cartographically, the forest types that exist in 
ŜŀŎƘ ǊŜƎƛƻƴ ƻŦ /ƘƛƭŜέΦ  

¢ƘŜ CƻǊŜǎǘ /ŀŘŀǎǘǊŜΣ ŎŀƭƭŜŘ ά/ŀŘŀǎǘǊŜ ƻŦ bŀǘƛǾŜ CƻǊŜǎǘǎ ŀƴŘ ±ŜƎŜǘŀǘƛƻƴ wŜǎƻǳǊŎŜǎέΣ ƛǎ ǘƘŜ Ƴŀƛƴ ǎƻǳǊŎŜ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ 
for the development of Land ς Use Change Maps, also developed by DMECC for the continuous monitoring of 
vegetation cover in Chile.  

As the next figure shows, CONAF also includes the participation of the Forest Fire Protection Management (GEPRIF, 
acronym in Spanish) through the provision of information by means of the Operation Control Digital System (SIDCO, 
acronym in Spanish) and GEF using the Forestry Administration and Control System (SAFF, acronym in Spanish).  

 

Figure 1 NFMS Organizational Structure of Chile. 

Within GEPRIF, The Protection against Forest Fires Department and its Operation Control Digital Information System 
(SIDCO), provides annualized statistical information on the occurrence of forest fires in the entire country. On the 

https://sidco.conaf.cl/
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other hand, SAFF provides information about the implementation of forestry management plans. Finally, also within 
CONAF, The Protected Wilderness Areas Management is responsible for providing information on conservation areas 
in the National System of State-Protected Wilderness Areas SNASPE. 

Together with the CONAF units, activity data for the NFMS is provided by the Forestry Institute INFOR and the 
Ministry of the Environment (MMA, acronym in Spanish). INFOR is established as a private law corporation, part of 
MINAGRI, with such institution providing public funding for the design, technological development, implementation, 
and execution of the National Forestry Inventory. 

Information about emission factors for forest monitoring comes from the National Forestry Inventory or IFN, 
administered by INFOR which is also used by the Chilean National Greenhouse Gases Inventory System (SNIChile), 
administered by the Climate Change Office, which arises as a response to the need to inform the citizens about GHG 
emissions and removals in the country. 

Emission factors are monitored by INFOR through inventory plots and reported annually through IFN national 
reports. Emission factors are applied to the NFMS by forest type and/or region, depending on the REDD+ activity 
evaluated.  

The Ministry of the Environment is the State organ in charge of working with information provision on private 
conservation initiatives, for their incorporation to the accounting of areas subject to conservation. The National 
Registry of Protected Areas was established within the MMA, which operates as an information platform where the 
9 categories are considered protected areas (Marine Park, Pristine Regions Reserve, National Park, Natural 
Monument, Forest Reserve, National Reserve, Marine Reserve and Multiple Use Coastal Marine Areas), aside from 
Private Protected Areas and Community / Private Conservation initiatives, encompassing the entire national 
territory.   

 

The selection and management of GHG related data and information 
 
The information and data selected to be incorporated to the NFMS, have been defined by Chile in the ERPD on which 
the subnational FREL/FRL was established. Selected information and data remain for this monitoring report, being 
managed by DCCSE for the monitoring and reporting. 

Activity data: Land use and land use changes maps3 

Land use data selected for the FREL/FRL were those coming from existing Native Forest Cadastres in regions of the 
Accounting Area. The information provided by the Cadastre is regularly updated by the Climate Change and 
Ecosystems Monitoring Department (DMECC) of CONAF, describing 9 Land uses and 20 Sub ς uses, along with other 
breakdowns by altitude, cover and structure.  

Nevertheless, as indicated in Annex 4, the reference level was corrected by incorporating spatially explicit use change 
data estimated based on reference maps for evaluation instances 2001 and 2013. Such maps are developed through 
the implementation of a semi ς automated methodology for change detection that operates on Landsat images 
analyzed in Google Earth Engine by applying the land use definitions defined by Chile in the Cadastre of Native 
Forests. 

In order to be consistent with IPCC recommendations on good practices, cadastre land uses are standardized to IPCC 
uses as follows:  

 
3 Land Use Change maps are avaible in 
https://drive.google.com/uc?export=download&id=1cY4zUEWYMZMyd0VUUOFgdQBA5jtrKfxn 

https://snichile.mma.gob.cl/
http://areasprotegidas.mma.gob.cl/
http://areasprotegidas.mma.gob.cl/
https://drive.google.com/uc?export=download&id=1cY4zUEWYMZMyd0VUUOFgdQBA5jtrKfxn
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NATIVE FOREST CADASTRE LAND SUB - USES (CONAF) IPCC LAND USE IPCC SUB LAND USES 

City-Town-Industrial Area; Industrial Mining Settlement Settlement 

Agricultural Land; Pasture ς Crop Rotation Croplands Croplands 

Highland Steppe; North Andean Steppe; Annual Pasture; 
Perennial Pasture; Central Andean Steppe; Patagonian Steppe 

Grasslands 

Grassland 

Scrub Pasture; Scrub; Scrub with Succulents; Succulents 
Formation; Bush Plantation 

Shrublands 

Arborescent Scrub 
Arborescent 
Shurblands 

Adult Plantation; Young or Just harvested plantation; Plantation 
with Wild Exotic Species 

Forest Lands 

Plantation 

Adult Native Forest; Secondary Native Forest; Secondary ς Adult 
Native Forest; Stocky Native Forest; Mixed Forest; Native Forest - 

Plantation; Native Forest with Wild Exotic Species 
Native Forest 

Herbaceous Vegetation in Riverbanks; Herbaceous Marshland; 
Herbaceous and Bushy Ñadi; Peat; Wetland; Floodplain; Other 

Wet Areas 
Wetlands 

Wetlands 

Sea; River; Lake-Lagoon-Reservoir-Dam Waterbodies 

Beach and Dune; Rocky Outcrop; Land above Vegetation Altitude 
Limit; Stream of Lava and Slag Heap; Landslide without 

vegetation; Salt Flats; Others without vegetation; River Box 
Other land uses 

Areas deprived of 
Vegetation 

Snow; Glacier; Ice Cap Snow and Glaciers 
Table 1 Cadastre Land uses standardized to IPCC categories. 

 

REDD+ activities and sub ς activities that occur in forest remaining forests4 

The data selected for the estimation of emissions and captures from activities that occur in forest remaining forests 
are those indicated in the ERPD and refer to data coming from plots in the Continuous Inventory of Forest 
Ecosystems or National Forest Inventory by INFOR, combined with spectral information from the Landsat series. This 
information integrates forest state variables on the number of trees per hectare and basal area registered in the IFN 
plot monitoring, with Landsat spectral data in order to estimate carbon stocks in a spatially explicit manner. 

The inventory collects information on trees with Diameter at Breast Height (DBH) equal to or greater than 25 cm in 
the 500 m2 plot, trees with DBH equal to or greater than 8 cm in 122 m2 plots and trees with DBH equal to or greater 
than 4 cm in 12.6 m2 plots. At the individual level, the species, DBH, bark thickness, treetop diameter and health 
status. More detailed information on the total height, treetop start height, stump height, etc. is obtained for a 
subsample on each plot. 

The estimate of the variation in carbon content on forests that remain as such for FREL/FRL and monitoring report 
for Degradation, Restoration of Forest remaining forests and Forestry Conservation activities is estimated based on 
information coming from the Continuous Inventory of Forest Ecosystems and the application of remote sensing 
techniques on LANDSAT satellite images. 

The LANDSAT earth observation program has obtained images of the terrestrial cover since 1972, through LANDSAT-
1, until now, through LANDSAT ς 8, being a very interesting tool for the study of temporary phenomena, as proven 
in a large number of publications. 

Images from the various LANDSAT missions are freely and publicly available on different platforms. For the case of 
NFMS, access is through Google Earth Engine (GEE), from which multi ς pixel mosaics are developed. 

 
4 CO2 maps are available in: https://drive.google.com/uc?export=download&id=1QsPkDKAS-CigPb7kDN0P8YNV-
OQ2px8I 

https://drive.google.com/uc?export=download&id=1QsPkDKAS-CigPb7kDN0P8YNV-OQ2px8I
https://drive.google.com/uc?export=download&id=1QsPkDKAS-CigPb7kDN0P8YNV-OQ2px8I


 
 

 
 20 

 

Satellite Information 

The generation of activity data in land use change activities and change detection is developed based on spectral 
information from the Landsat data. To obtain satellite images that are representative of the beginning and end of 
each period, NFMS has been corrected through work with multi ς pixel mosaics that require a time range for the 
search for cloud free images and the selection of the pixels that comprise such images. The multi ς pixel mosaic is 
an image comprised of pixels from various images, extracted from the definition of a time range or window. The 
selection of each pixel seeks to define the best available information for a given area, with the priority being pixels 
free of clouds and shadows of such clouds. 

Given the large number of clouds in the south of Chile, this time window will correspond to a range of ± 3 months 
for the starting date of the period and the end date of the analysis period respectively, as it corresponds to the dry 
season period in Chile. As an example, for the 2018 ς 2019 where the starting date is January 1, 2018, the time range 
or window will cover between October 1, 2017, to March 31, 2018. For the end of the period until December 31, 
2019, the time range for multi ς pixel mosaic estimation will address from October 1, 2019, until March 31, 2020. 

 

Figure 2 Example diagram for multi pixel mosaic time ranges in a monitoring period. 

For pixel selection, a code is applied in GEE where median NDVI values are selected for pixels corrected to land 
surface. NDVI medians are selected with the purpose of not incorporating phenological states of vegetation with 
high photosynthetic activity or vigor, but rather selecting values that do not alter the outcome of the method 
application.  

Information administration and Management 

The management of the information that comprises the NFMS is led by the Climate Change and Ecosystem Services 
Department (DCCSE) of CONAF, by means of a cloud-based infrastructure. For the development of FREL/FRL, the 
associated information was managed through spreadsheets stored in desktop computers, backed up in external 
storage devices. 

Currently, data management is done through cloud storage using Gmail and OneDrive platforms. A series of folders 
have been organized in order to favor versioned and organized information storage, to which access is granted 
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through various permissions to the people who participate in the estimation process. The folders are divided into 
base information, documents, tools, reports, and work for each of the NFMS reporting elements. 

The base information provided by the DMECC and INFOR, along with the auxiliary information which feeds the 
monitoring, are stored in different folders that can be accessed by the working teams that generate such data. Each 
folder may contain different versions of the data, which is documented through files that account for the changes 
between versions. The versioning description is the joint responsibility of the team and the information generating 
team. 

The data that comprise the NFMS and allow for the generation of reports are public in nature and made available to 
the community through links to downloadable files in the reports published by Chile. CONAF is responsible for the 
information as the REDD+ focal point that generates estimates and develops the reports, therefore being the owner 
of their intellectual property.  

 
Processes for collecting, processing, consolidating, and reporting GHG data and information 

The main processes for collecting, processing, consolidating, and reporting GHG emissions in NFMS are described 
below. 

- Activity data generation processes 

Activity data generation is also divided into land use change activities, obtained from land use change maps, and 
activities on forest remaining forests, these being associated to the development of carbon flow and stock maps for 
forest degradation. 

These two elements are generated through two base official inputs, respectively: Land use type surfaces and land 
use change surfaces from maps of changes in land use based on the Native Forest cadastre and Carbon content and 
variation in forest carbon content from the Forest Inventory. Both processes begin with the development of satellite 
mosaics. 

a) Land Use and Land use change map development 

The development process for use and land use change maps has been a joint development by DCCSE and DMECC, 
with the purpose of defining forest related land use changes for determining REDD+ activities and sub activities.  

For the 2018 ς 2019 monitoring period, the process considers the development of one Land Use change Map per 
region based on satellite mosaics and the MIICA5 change detection method. To achieve this objective, it was 
necessary to establish change thresholds that ensure the spectral values register empirical changes. Change 
categories to be used are those ƳŜƴǘƛƻƴŜŘ ƛƴ ǘƘŜ /hb!C άaŜǘƘƻŘƻƭƻƎƛŎŀƭ ǇǊƻǘƻŎƻƭ ŦƻǊ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ƭŀƴŘ ǳǎŜ 
ŀƴŘ ƭŀƴŘ ǳǎŜ ŎƘŀƴƎŜ ƳŀǇǎ ƛƴ bŀǘƛǾŜ CƻǊŜǎǘǎ ŀǎ ƻŦ нлмсέΦ  

The application of the MIICA methodology used multi pixel mosaics from Landsat 7 for the reference period and 
Landsat 8 for the monitoring period and was applied through a series of codes in programming language (Javascript, 
R) complemented by Google Earth Engine cloud processing, SIG programs and R software. 

The following land use or land use change categories are established and represented in the land use and land use 
change maps, according to the minimum NFMS necessary requirements: 

 
01. tŜǊƳŀƴŜƴǘ bŀǘƛǾŜ CƻǊŜǎǘ ōȅ ŦƻǊŜǎǘ ǘȅǇŜΥ /ƻǊǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜ ǎǳǊŦŀŎŜ ǊŜǇƻǊǘŜŘ ŀǎ bŀǘƛǾŜ CƻǊŜǎǘ ƛƴ ǘƘŜ άaŀǇ 

of land use and land use ŎƘŀƴƎŜǎ ǘлέ ǿƘƛŎƘ ǊŜƳŀƛƴǎ ƛƴ ǘƘŜ ǎŀƳŜ ǘм ŎŀǘŜƎƻǊȅΦ 
02. hǘƘŜǊ ǇŜǊƳŀƴŜƴǘ ǳǎŜǎΥ /ƻǊǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜ ǎǳǊŦŀŎŜ ǊŜǇƻǊǘŜŘ ŀǎ ƭŀƴŘ ǳǎŜǎ ƛƴ ǘƘŜ άaŀǇ ƻŦ ƭŀƴŘ ǳǎŜ ŀƴŘ ƭŀƴŘ 
ǳǎŜ ŎƘŀƴƎŜǎ ǘлέ ǿƘƛŎƘ ǊŜƳŀƛƴǎ ƛƴ ǘƘŜ ǎŀƳŜ ǘм ŎŀǘŜƎƻǊȅΦ 

03. Deforestation: Corresponds to the Native Forest surface transformed into other land uses different from 
forest uses between t0 and t1 maps, specifying the final land use. 

 
5 The MIICA methodology is based on the combination of 2 spectral indices (dNBR, dNDVI) which, through integration 
rules, provide coverage of land use change, indicating the magnitude and directionality of the change. 
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04. Degradation: Corresponds to the Native Forest surface transformed into Forest Plantation between t0 and 
t1 maps, specifying the final land use. 

05. Afforestation/Reforestation: Corresponds to the surface of other land uses different from forest uses 
transformed into Native Forest between t0 and t1 maps, specifying the initial land use. 

06. Restoration: Corresponds to the forest plantation surface transformed into Native Forest between t0 and 
t1 maps. 

Each process implemented for a specific period generates a land use change map per region which is integrated into 
existing land use change map layers. Such layers are called ά¢ǊŀȊŀōƛƭƛŘŀŘέΣ as they allow for the time monitoring of 
use changes for all polygons inside the layer. 

Land Use Change Map Validation 

The land use change map development process ends with the validation of the land use and land use change maps, 
with the goal of validating the results obtained from higher resolution satellite images. This validation, both for the 
Land Use Maps and land use change maps is implemented by comparing the results achieved in maps to reference 
observations obtained through open-source platforms available at Open Foris: SEPAL, Open Foris Collect and its 
Google Earth interface, Collect Earth. 

The validation process starts with the implementation of a pre ς sampling to estimate the accuracy of each IPCC land 
sub use. Since the distribution of the population the sample is taken from is not normal, it is necessary to conduct a 
pre sampling with a sample size n=30, allowing to approximate the distribution to a normal one. In this way, 30 
points will be randomly distributed per IPCC sub land use in every region, which will result in a total of 330 pre 
sampling points per region. 

The polygons from the use map which are overlapped are first selected from the previously obtained pre sampling 
points and then entered into Google Earth in .kml format so reference data (ground truth) can be collected with 
support from Collect Earth surveys. Both data collection and user accuracy estimation are conducted in the same 
way as the sampling, through confusion matrixes. 

Reference data are selected based on the information obtained in the pre sampling, through a random sampling 
design stratified for each IPCC land sub use in each region. This sampling type also allows to report the accuracy and 
surface evaluated for each category in the results, aside from adjusting a sample size for each that ensures global 
reliability in the evaluated areas (Olofsson et al., 2014). 

Surface per IPCC land sub use information in vectorial format is necessary for the sampling design, reducing map 
input and processing times in the server. User accuracy parameters for each land sub use are obtained from the 
information obtained in the pre sampling stage, which are then entered into the platform as expected user accuracy 
values, considering a 0.01 standard accuracy error (Olofsson et al., 2014). The surface estimator will use these inputs 
to calculate the total sample size, which will then be segregated among the different classes using the following 
equation (Cochran, 1977): 
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Where: 

ὲ  : Sample size 

ὔ  : Number of units in regions of interest (ROI) 

Ὓὕ  : Standard error in the desired estimated accuracy  

ὡ   : Mapped percentage of a class i area 

Ὓ  : i strata standard deviation  
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In this way, once the total sample size is obtained, files are spatialized to be used in Google Earth. Also, the polygons 
in the land use map to be validated are selected and overlapped with sampling points, to then be entered into Google 
Earth in .kml format so reference data (ground truth) can be collected with support from Google Earth surveys. 
 
Activities and sub activities related to forest remaining forests 

The process is based on the methodology detailed in Bahamondez et al. (2009), which considers the number of trees 
per hectare and basal area monitored by the inventory as input variables. It refers to spatially explicit information 
which location is known, by applying an interpolation process for carbon flux and stock in the analyzed periods. 

Forest Inventory plots are placed in a density plot or stock chart, based on the number of trees and basal area per 
hectare. The density plot considers various lines or thresholds which determine, for various forest types, their status 
at the time of measuring. This information identifies the state of plots, distinguishing between degraded and non-
degraded plots (Bahamondez, 2009) 

In the case of the methodology applied in the NFMS, the B line or threshold will allow the degradation in forest 
remaining forests and restoration in degraded forests to be identified. Line B represents the limit at which trees can 
develop large treetops and completely occupy the site capacity without excessive competition (Gingrinch, 1967). 
The limit for this threshold was established through field work by experts and is specific for each forest type (INFOR, 
2012). Line B is considered the natural resilience threshold of a forest. Plots located below the B line or threshold 
are not recommended for productive work. 
 

 

Figure 3 Density plot and B line. Based on data generated by field measurements from the National Forestry Inventory (INFOR) 
used in the NFMS. 

The density plot is a tool which allows the description of the state of a forest in a static moment. Nevertheless, 
activities and sub activities to be included in emission estimates are processes developed over time. The graph 
records data gathered from field work which may generate estimates, but do not contain spatially explicit 
information encompassing the entire area of study, as they refer to specific points in inventory plots. 

The movement in the population graph caused by variations in the basal area and number of trees per hectare 
between two measurements is analyzed to determine which plots are subjected to degradation or restoration 
processes. 
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∙ Plots that move towards the starting axis of the graph, going above or staying below line B, are considered 
degradation plots. 

 

∙ Plots that move away from the starting axis of the graph, going above or staying below line B, are considered 
degraded forest restoration plots. 

 

∙ Plots that move above line B are not considered in emissions estimates regardless of their direction, as 
variations are considered as natural effects and plots are within the natural resilience threshold. 
 

Change of position in Stock Chart Flux of CO2 Corresponding activity 

Above B in t0 and below B in t1 Emission Degradation 

Below B in t0 and below B in t1 (stock loss) Emission Degradation 

Below B in t0 and below B in t1 (stock gain) Absorption Stock Enhancement 

Below B in t0 and above B in t1 Absorption Stock Enhancement 

Above B in t0 and above B in t1 N/A Not accounted 

Table 2 Possible density plot changes between two periods of time. 

REDD+ activities such changes are accounted in Forest types with density diagrams available and incorporated to 
the degradation estimation methodology are the following: Roble ς Raulí ς Coihue (RoRaCo in Spanish), 
Siempreverde, Canelo, Lenga ς Hualo (RoHua), Coihue ς Raulí ς Tepa (CoRaTe), Coihue de Magallanes, Spinal subtype 
Esclerófilo and Esclerófilo. 

GHG data and information consolidation and integration 

The previously described inputs are integrated into geospatial relational databases associated to spreadsheets6, 
which pick up and systematize information about activity data and emission factors for the inputs generated 
following a structure in accordance with the necessities of REDD+ activities. 

DCCSE is responsible for the consolidation of information, integration, emissions and captures estimation for REDD 
activities, with such consolidation being implemented by the MRV Monitoring, Reporting and Verification team. The 
use of semi-automated software tools has the main goal of minimizing human errors, increasing result consistency 
and transparency through the association between these spreadsheets and a PostgreSQL database. This process also 
adds improvements concerning result check and update times. 

The protocol for estimate integration and execution, aside from the spreadsheets summarizing estimate results 
divided by REDD+ activities integrating results for the updated monitoring period and FREL/FRL can be found as an 
annex to this document.  

The data integration process operates on the PostgreSQL database server, to which the main and auxiliary NFMS 
information, land use change maps, carbon content map and estimate parameters are loaded. Change map vectorial 
coverages are used in .gdb formats, while rasters are integrated from map associated .dbf files. 

Information entry to the database for estimate execution is supported by a series of geographic and topologic 
validation rules, data attributes and content, in order to avoid subsequent errors during estimations or errors and 
inconsistencies in the results. Data is repaired, corrected, and prepared for integration during these validations. 
Among all the processes being run, one of the most important tones is the estimation of surfaces per REDD+ 
activities, equivalent to activity data. As an example, the following table displays database tables for running 
estimations of activity surfaces: 

 
6 Available in https://www.enccrv.cl/erpa  

https://www.enccrv.cl/erpa
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Activity Sub activity Table name 

Enhancement 

Forest surface enhancement 
increase_cut 

loss_increase 

Forest remaining forest enhancement 
g_mov_pre_2001_2010 

g_mov_pre_2018_2019 

Deforestation  deforestation_cut 

Degradation 

Substitution substitution_cut 

Fires Fire_stat 

Degradation in forest remaining forest 
g_mov_pre_2001_2010 

g_mov_pre_2018_2019 

Conservation 
 g_mov_pre_2001_2010 

g_mov_pre_2018_2019 

Table 3 Databases for running activity surface estimations. 

Each of these tables contains an attribute called sup_ha, which is fed by the field of the same name sub_ha from 
land use change map tables according to a set of conditions. For example, the SQL query for deforestation activities 
is as follows: 

UPDATE deforestation_cut SET (sup_ha)= (SELECT  sum( mh_maule_0113161719_v011_p01_20210519_mrv.shape_area/10000) 
AS area_ha  FROM mh_maule_0113161719_v011_p01_20210519_mrv WHERE id_uso_01 = '04' AND id_sub_01='02' AND 
id_tifo_01='01' AND id_est_01='01' AND id_use_13='01') WHERE  id_region=7 AND id_tipo_defor=1 AND id_period = 1; 

¢Ƙƛǎ ǉǳŜǊȅ Ŏŀƴ ōŜ ǘǊŀƴǎƭŀǘŜŘ ŀǎ ά¦ǇŘŀǘŜ ŦƛŜƭŘ ǎǳǇψƘŀ ƻŦ ǘƘe deforestation_cut table with the value of the sum of the 
shape_area column divided by 10,000 of the mh_maule_0113161719_v011_p01_20210519_mrv table where as of 
2001 land use was forest, the sub use was native forest, forest type was Larch, structure was adult, and that use 
changed to urban and industrial areas in 2013. Add the sum of the entire surface with the conditions described to 
the deforestation_cut table where region is Maule and id 1 (First tuple) and the period 2001 ς 2013. 

The process is similar for the other activity/sub activity tables, that is, the value of the surface field for the 
activity/sub activity tables corresponding to each tuple is updated through a set of SQL conditions on the MCUT 
tables. 

Finally, the data uploaded to postgreSQL interacts with Excel 7in order to run the estimation process. This connection 
takes place through the ODBC Open Database Connectivity connector. The data is then entered into the excel 
spreadsheets where result estimation is run.  

 
Systems and processes that ensure the accuracy of the data and information 

The NFMS has a series of processes established to ensure the accuracy of information, which also contribute to 
improving the accuracy, transparency, integrity, consistency and comparability of estimations conducted. Some of 
these processes have been documented, but others are still in the process of elaboration. 

Land use change maps quality control 

The quality control process for land use change maps has the main objective of identifying discrepancies and 
inconsistencies in the results obtained. Considering a semi-automated methodology where some stages are 
executed through programming code is applied, it is necessary to perform checks on the end product. 

Quality control has been developed by DCCSE to be applied to the products delivered by the DMECC about change 
maps and is mainly focused on detailed map database and attribute reviews, along with layer geometry. Once 

 
7 Instructions are available in https://drive.google.com/uc?export=download&id=1H2OZSESnRIpiQPKMFTHRz_CFzIyKO3P2  

https://drive.google.com/uc?export=download&id=1H2OZSESnRIpiQPKMFTHRz_CFzIyKO3P2
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discrepancies have been identified, they are submitted to the team responsible for their resolution, and then it must 
be verified if such discrepancies still remain. It is also necessary to document all methodological steps applied, in 
such a way that a record of continuous improvement is established.  

 

Methodological protocol for the development of land use maps and land use change maps in Native Forests 

The objective of this protocol is to describe all procedures, inputs, data sets and methodological steps needed to 
generate thematic cartography and statistical reports at the technical level on land use extension, distribution and 
coverage changes from the digital processing of satellite images, to allow for their replication and reconstruction. 
Some of its specific objectives are: 

ξ Establish a methodology for the evaluation of land use and land use changes in Native Forests with biennial 
frequency. 

ξ Generate use and change (directionality) coverages for Native Forest land use in the Maule, Biobío, 
Araucanía, Los Ríos and Los Lagos regions. 

Protocol for the development of carbon stock, flux and degradation maps in forest remaining forest 

The methodology for estimating forest degradation, applied by INFOR, is based on the integration of satellite 
information provided by CONAF and the use of information from national forest inventory plots. The use of satellite 
images must guarantee necessary adjustments for the application of the degradation algorithm. This process is semi-
automated by using multi pixel mosaics downloaded from Google Earth Engine. The protocol establishes the 
requirements of spatial information, dasometric information and data processing needed for calculations.  

The application of this process results in thematic maps that combine the information of parcels which information 
is known, then spatially intersected with state variable and spectral information data.  

Uncertainty Estimation System for Change Maps 

The main ways to estimate the accuracy of land use and land use change maps correspond to the comparison 
between the result of the sorting conducted on reference maps and observations corresponding to a sample. The 
factors that influence such estimation are sampling design and the size of the map accuracy and precision 
assessment sample. Errors related to changes in land uses and sub ς uses according to Cadastre characterization are 
calculated by following the Guides on Good Practices for the estimation of use change accuracy described in Olofsson 
et al (2013). In order to use this approach, use change classes were validated using the FAO tool Collect Earth, 
through which the categories of a total 1,868 polygons representing a total surface of 1,832,483 hectares were 
validated.  

Chile has a semi-automated software tool that allows to compare land use change map results to high resolution 
images through Collect Earth. Some of its functions and use steps are: 

1. Generate a pre-sampling by change class.  

2. From the results of the previously generated pre-sampling, the tool generates one sampling per class that 
meets the guidelines described in the Map Accuracy Reports (Maximum global error) and as in pre-
sampling, this tool can be used in the Collect Earth tool where a group of expert interpreters who assess 
the initial and final uses of the period according to IPCC classes modified for Chile. 

3. The software uses the sampling results to calculate uncertainty at the general and use change/region class 
level, along with details of emission and commission errors for each map.  

Geographic data validation for calculating results 

Results estimation is implemented from geographic data of carbon and use change maps. In order to validate such 
data, a process with the aim of ensuring the data meets basic conditions for spatial analysis by means of topological 
conditions has been developed. 

Data geometry is validated in others, as it is fundamental for spatial analysis since errors detected by validation 
codes must be fixed before integration and calculation. 
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Aside from this and to reduce processing time for millions of records, an index structure for improving database 
performance has been developed. These indexes are applied to non-spatial values from the land use change map. 

Applying a checklist to activity data 

NFMS has a base process for ensuring information quality and consistency, which consists in applying checklists to 
the results of activity data obtained from the final integration and calculation tools. The process is applied by DCCSE, 
with the aim of having informed surfaces be completely consistent according to each REDD+ activity and region 
informed. 

The verification seeks to ensure consistency between the surface reported for each activity and the official surface 
of each region, through two revisions: 

- Total sum of REDD+ activity surfaces per region 

- Consistency between the surfaces reported between two periods  

- The process is applied during the integration of final calculation results and in case of finding 
inconsistencies, integration must be stopped, and input data reviewed.  

 

Design and maintenance of the Forest Monitoring System 

The NFMS has been designed and structured on the institutions related to Chilean forestry resources and the 
processes conducted by each institution, responsible for use change maps, degradation maps and forest inventory 
plots, and the GHG National Inventory of Chile. 

Its design has a gradual approach, starting with a reference level at subnational scale and therefore its construction 
has been on a step-by-step basis, with the goal of advancing towards the national scale monitoring of forestry 
regions. 

Regarding NFMS maintenance, the main activities by each institution that allow continuing the development of 
necessary inputs and methodologies for guaranteeing reporting on forest status in a climate change context 
considering continuous improvement elements are described below:  

 
- CONAF: as part of its mandate, CONAF is responsible for implementing native forest registries through the 

DMEF. Also, based on international commitments on climate change, it has assumed the responsibility to 
develop biennial land use change national maps that contribute to ensure reporting on climate change 
matters and results ς based payment projects. On the other hand, CONAF has made progress in the 
development of software tools for the development of MRV estimates and reports. 
 

- INFOR, due to being responsible for the National Forestry Inventory, is responsible for continuing the 
measurements supported by the Chilean GHG reports, both from REDD+ and the GHG National Inventory. 
On the other hand, as a member of the Agriculture, Forestry and Other Land Use (AFOLU) like CONAF, INFOR 
remains close to the ERPA associated INGEI and REDD+ climate change commitments of Chile and maintains 
the commitment of executing the necessary processes for estimating degradation of the two next 
monitoring milestones, in accordance with the agreement.   

 
Systems and processes that support the Forest Monitoring System, including Standard Operating Procedures and 
QA/QC procedures 
 
The processes that support the FNMS are described in the next SOPS:  
 

- SOP01 Satellite mosaic elaboration (includes satellite image selection)8 

 
8 SOP_01 Available in: https://drive.google.com/uc?export=download&id=1PcM3Ag1JMELuDGP04fc2X9ENQQTORpJV 

https://drive.google.com/uc?export=download&id=1PcM3Ag1JMELuDGP04fc2X9ENQQTORpJV
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This document is a guideline to select and download multi pixel satellite mosaics to monitoring land use and land 
use change and to evaluate forest degradation in NFMS. The document indicates the searching windows of images 
and pixels with the minimum required quality to be included in the mosaic elaboration.  

 
- SOP02 LULUCF Maps elaboration9 

The SOP 2 indicates the technical procedure to detect gain and losses in forest land, for the land use change 
monitoring, through the Multi Index Integrated Change Detection MIICA method application.  

 
 

- SOP03 Standardization and quality control protocol for land use change maps 10 

Standards or guidelines are established and used as compliance rules to standardize formats regarding historical and 
use change map, which contain information and traceability by region of land use, sub ς use, structure, forest type, 
forest subtype, change and type of change for each evaluated period. 

Also, a series of methodological steps consisting in a quality control for identifying discrepancies between the various 
versions of the historical and use change maps is described. 

- SOP04 Uncertainty assessment on land use change maps11 

Correspond to standard operating procedures in writing containing detailed protocols to be followed in order to 
correctly attribute land uses, training procedures for interpreters/evaluators and develop a re-photointerpretation 
process for a series of sample units to guarantee that standard operating procedures are correctly implemented and 
identify areas of improvements through the use of a Platform of Uncertainty.  

Visual Interpretation Classification Manual: 

Written manual created as a practical, step by step tutorial meant for interpreters/evaluators that participate in 
uncertainty estimation processes. 

- SOP05 Forest carbon flux estimation assessment12 
Develops the methodological protocol for estimating carbon fluxes in forest lands that remain as such, by integrating 
satellite mosaics with data series from forest inventory plots. These data are combined to determine the degradation 
or increase of carbon stock in permanent forest. 

- SOP06 Field operation manual13 

This manual details the procedures and methods to be used in the field data collection for the inventory of the 
resources comprised in the native forest ecosystems of the country. It includes the chapters that deal with the data 
and information referring to the field brigades and the conglomerates, the plots and the trees, including the variables 
that characterize the development environment from an ecosystem perspective. As such, it aims to rescue data and 
information from the different components of forest ecosystems. 

- SOP07 Forest fire polygons14 

This document establishes the procedure for the elaboration of forest fire polygons, operational, post and final fire, 
as an input for the evaluation of the damage caused by these at the level of plant formations, populated centers and 
strategic infrastructure.  

 
Role of communities in the forest monitoring system 

 
9 SOP_02 Availabe in: https://drive.google.com/uc?export=download&id=1PcloDfhFkTW8JdkqCeaZT8JEOW_SH8zc  
10 SOP_03 Availabe in: https://drive.google.com/uc?export=download&id=1Peu1EpgAXI4fFTbx0Wgo-T0zSaRgV5T4  
11 SOP_04 Availabe in: https://drive.google.com/uc?export=download&id=1PnAO7UTpGX_T7ohj2FPJfNDAzJV4t5BO  
12 SOP_05 Available in: https://drive.google.com/uc?export=download&id=1Pjtafn2coZk6H8GW8mhjKC2rcIZKlhq5  
13 SOP_06  Available in: https://drive.google.com/uc?export=download&id=1Pnc-wEZxWLpOM1Mvxx6iJBs5IK6yg-In  
14 SOP_07 Available in:  https://drive.google.com/uc?export=download&id=1PnvRJObzKh0CfL00iOQZftYxEL9C4OOG 

https://drive.google.com/uc?export=download&id=1PcloDfhFkTW8JdkqCeaZT8JEOW_SH8zc
https://drive.google.com/uc?export=download&id=1Peu1EpgAXI4fFTbx0Wgo-T0zSaRgV5T4
https://drive.google.com/uc?export=download&id=1PnAO7UTpGX_T7ohj2FPJfNDAzJV4t5BO
https://drive.google.com/uc?export=download&id=1Pjtafn2coZk6H8GW8mhjKC2rcIZKlhq5
https://drive.google.com/uc?export=download&id=1Pnc-wEZxWLpOM1Mvxx6iJBs5IK6yg-In
https://drive.google.com/uc?export=download&id=1PnvRJObzKh0CfL00iOQZftYxEL9C4OOG
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The role of communities in the NFMS is connected to a series of activities previously presented during the 2016 
report, which has extended until today in this regard. In such a context, communities actively participate in the 
system in terms of complaints, first of all, on fire related issues, where territorial committees led by GEPRIF, and its 
Forest Fire Prevention Department have been established. In this point, the previous report mentioned that the use 
of fire as a tool in agriculture and silviculture activities is regulated by Decree No. 276 of MINAGRI, enacted in 1980. 
This decree regulates and establishes norms on technical and administrative procedures for fire use, mainly for 
agriculture or silviculture harvest residues disposal. When this decree was issued, general context was that close to 
45% of all forest fires in Chile were generated using fire for disposing of forestry and agriculture residues without 
adequate planning or control measures. Nevertheless, the current situation reveals that only 6% of fires are caused 
due to agricultural and/or forest burning.  

It is worth mentioning, regarding the application of Decree No.276, that it is conducted under the following 
procedures in case a member of the community needs to use fire for a specific agricultural, silviculture or forest 
activity as detailed below: 

1) go to CONAF or the police and give advance notice of the date and place where fire will be used, describing 
planning and control measures established to prevent or fight against any possible fires that may happen.  

2) proceed in accordance with a burning schedule pre-established by CONAF and broken down by counties, with a 
fire use timeline under suitable conditions for keeping fires under control.  

3) adopt guidelines on the adequate use of fire as a tool for developing agricultural and forest lands, including topics 
such as controlled burning techniques and environmental considerations for keeping fire under control. 

CONAF´s online platform, the Burn Assistance System (SAQ, acronym in Spanish)  certainly facilitates procedures and 
processes when members of the community need to use fire, where the user conducting the controlled burning can 
obtain a voucher for his burn notification without having to visit a CONAF office in person. In this regard, CONAF has 
provided capacity building and trained communities so their users can use the system effectively and independently 
through the national territory. 

On the other hand, and on this same point about controlled burning notifications, members of the community can 
also actively participate in complaint procedures that lead to fire use oversight, a situation made possible by the 
close cooperation between CONAF and the national police (Carabineros de Chile). In this context, initiatives such as 
these encourage the communities to actively participate in protecting their lands by establishing the already 
mentioned forest oversight committees, which for example have been developed in Maule, Biobío and La Araucanía 
regions. 

In parallel, illegal logging is another aspect related to the role of communities in NFMS. For this purpose, CONAF also 
has a mechanism for receiving citizen complaints either via postal mail or e-mail when there is information of any 
acts where a violation of the Forest Law of Chile has taken place. For this, CONAF is in charge of verifying the 
truthfulness of the information being provided through the complaint, following a site inspection process as final 
verification and also setting in motion the various legal actions that are required to be filed against the alleged 
offender. Afterwards, CONAF sends a document to the complainant´s address to notify him/her about the outcome 
of the complaint and the law enforcement conducted by CONAF, informing the complainant if there was a breach 
of the existing forest legislation and any legal measures adopted by CONAF if required. 

Use of and consistency with standard technical procedures in the country and the National Forest Monitoring 
System.  
The approach for the measuring, monitoring, and reporting established for emission and capture accounting is 
completely consistent with the procedures established by Chile for the National Forest Monitoring System, which 
has been developed and implemented in accordance with the technical requirements established by the UNFCCC 
and the Carbon Fund. It has also been subject to a technical evaluation by the Green Climate Fund panel of experts 
during 2019, for the results ς based payment phase. The NFMS is part of the ENCCRV SMM, which besides forest 
monitoring is also designed to monitor neutral land degradation elements, safeguards and co ς benefits.  

https://avisoenlinea.conaf.cl/
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The SMM of the ENCCRV has the information collection processes and systems that act as a basis for the NFMS. 
These correspond to land use change maps based on a Native Forest Cadastre for land use change activity data, the 
National Forest Inventory for the estimation of forest degradation, the National Wood Fuel and Carbon Inventory 
and the Forestry Administration and Control System (SAFF) and the Territorial Information System (SIT). These 
systems allow the gathering, visualization, query, and maintenance of information related to land use in Chile. 

The measuring, reporting and verification approach for the ER Program is formed by the integration and 
interoperability of the previously mentioned existing systems as explained in previous chapters, therefore the 
relationship between them is direct and consistency assured. Also, the implemented technical corrections that were 
detailed at the start of Annex 4 are cross ς cutting for the processes that comprise the SMM and NFMS, being useful 
for their implementation in existing systems as part of their improvements. 

2.2 Measurement, monitoring and reporting approach  

The approach applied by the country is based on the preparation of land use / land use change maps, from which 
the stable and changing forest areas are defined for both the reference period and the period of follow-up. The first 
step in the process is the preparation of the land use change map and the second is the preparation of the carbon 
stock map, for monitoring degradation. These are the most important points in the process. Then the information 
on forest fires is included, to end with the monitoring of emission factors. 

Line Diagram 

 
A line diagram outlining the important monitoring points, parameters monitored and the integration process 
according to the two areas of result estimation is shown below. In addition, specific diagrams according to REDD + 
activity are presented in the text. The next figure shows in a summarized way, the sources of information for the 
generation of emissions and absorption estimations. 

 

 

Figure 4 Sources of information for the generation of forest carbon emissions and absorption estimations. 
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Figure 5 Methodological diagram of the Measurement and Monitoring process. 
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Calculation 

Captures and emissions are estimated in the NFMS by applying the IPCC 2006 equations, in accordance with the 
methodology applied by INGEI. The equations applied are the same ones presented in the ERPD, both for the 
reference period and the result monitoring. They are detailed below, by REDD+ activity: 

Deforestation 

The methodology for calculating deforestation is based on the IPCC 2006 equations for forest lands converted into 
other lands, which are also used in the INGEI for calculating emissions from forests converted into other land uses. 
Above ground biomass, below ground biomass and DOM reservoirs are included. 

Equation 1. Estimation of Deforestation 
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Where: 

 Def = annual average carbon stock losses in forest lands converted into non ς forest during the reference 
and monitoring period, in tonnes CO2e year-1. 

 CBt, Def = carbon stock change in forest lands converted into non ς forest in year t of the reference and 
monitoring period, in tonnes C. 

 p = years of the reference and monitoring period. 
 44/12  = factor for converting carbon into equivalent carbon dioxide, tonnes CO2e ton C-1. 

 

Tier 3 of the IPCC methodology is used in estimations of emissions from deforestation, as carbon stocks in land uses 
before and after conversion are specific to Chile, with conversion areas being broken down by original land cover 
type (Sidman et al., 2015). 

As recommended in IPCC (2006), Equation 2.15 is used to calculate annual carbon stock changes in wooded lands 
converted into other land use categories (in the case of deforestation, any forest area converted into non ς forest) 

Equation 2 [Eq. 2.15 of IPCC (2006)] 

ῳὅ
ȟ

ῳὅ ῳὅ ῳὅ  

     Where: 

 ῳὅ
ȟ

 = annual carbon stock change in forest lands converted into non ς forest in year t under 

deforestation activity (Def), in tonnes C. 
 ῳὅ  = annual increase in carbon stocks due to growth in forest lands converted into non ς forest in year t, 

tonnes C.  
 ῳὅ  = initial change in biomass carbon stocks in forest lands converted into non ς forest in year 

t, in tonnes C.  
 ῳὅ  = annual loss of biomass carbon stocks due to wood harvesting, firewood extraction and disturbances 

in forest lands converted into non ς forest in year t, in tonnes C.  

In this equation, changes in carbon stocks from gains and losses due to any activity other than coƴǾŜǊǎƛƻƴ όɲ/G and 
ɲ/Lύ ǘƻ ƴŜǘ Ǝŀƛƴǎ ŀƴŘ ƭƻǎǎŜǎ ŘƛǊŜŎǘƭȅ ŘǳŜ ǘƻ ŎƻƴǾŜǊǎƛƻƴ όɲ/CONVERSION; in case of deforestation, as it generally results 
in a negative value due to the loss in forest carbon stocks) to calculate total changes in carbon stocks. 

The bCa{ ƻŦ /ƘƛƭŜ ƛƴŎƭǳŘŜǎ ɲ/G, which represents carbon captures for non ς forest uses after conversion 
(agricultural, urban, others). This variable will be given a value of zero, as it does not impact the deforestation loss 
analysis. 



 
 

 
 33 

 

Equation 3 [Eq. 2.16 of IPCC (2006)] 

ɝὅ ὄ ὄ ɝz!
ȟ
ὅzὊ 

Where: 

 ῳὅ  = initial change in biomass carbon stocks in forest lands converted into non ς forest, in tonnes 
C year-1. 

 ὄ  = existence of biomass in non ς forest land use type i after conversion, in dry biomass tonnes per 

hectare. 
 ὄ  = existence of biomass in forest type before conversion, in dry biomass tonnes per hectare. 

 ῳὃ
ȟ
 = forest type i area converted into non ς forest in year t, in ha. 

 CF = carbon fraction of dry biomass, in tonnes of carbon by tons of dry biomass. 0.47 is the default value as 
per IPCC AFOLU guidelines 2006, Table 4.3. 

In the case of defƻǊŜǎǘŀǘƛƻƴΣ ǘƘŜǎŜ ǘǿƻ Ŝǉǳŀǘƛƻƴǎ Ŏŀƴ ōŜ ǊŜǇǊŜǎŜƴǘŜŘ ǿƛǘƘ ǘǿƻ ŜǎǎŜƴǘƛŀƭ ƛƴǇǳǘǎ όɲ!TO_OTHERSi), 
frequently called activity data (AD) and the amount of carbon stocks emitted due to conversion (BAFTERi - BBEFOREi), 
frequently called emission factors (EF). Parameters BAFTERi and BBEFOREi only include above and below ground biomass, 
ǎƻ 5ha ƛǎ ƛƴŎƭǳŘŜŘ ōȅ ŀŘŘƛƴƎ ǇŀǊŀƳŜǘŜǊ ɲ/DOM calculated according to the following equation: 

 
Equation 4 [Eq. 2.23 of IPCC (2006)] 
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Where: 

 ῳὅ  = DOM carbon stock change in year t, tonnes C. 

 ὅ = dead wood and DOM carbon stocks in non ς forest land use after conversion, ton C year-1. 
 ὅ = dead wood and DOM carbon stocks in forest before conversion into non - forest, ton C year-1. 
 ὃ  = area converted from forest into non ς forest in year t, hectares. 

 Ὕ  = time period for the forest into non ς forest transition. 

In this equation ὃ  corresponds to activity data, or ὃ  , according to the parameter of previously described 

in Equation 3. In order to simplify accounting, DOM emissions will be counted in the year of conversion (meaning Ton 
is supposed to have a value of 1). 

The process for calculating emissions from deforestation is summarized in the following diagram: 
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Figure 6 Step by step diagram for estimating emissions from deforestation. 
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Degradation from substitution 

The equation used for estimating deforestation is applied to estimate degradation in native forests converted into 
plantations, as it is assumed that for a plantation to be established, all carbon content in the preceding native forest 
must be reduced to zero. Equation 1 is used to calculate the reference and monitoring period in CO2e. Step-by-step 
diagram summarizing the process is presented below: 

 

Figure 7 Step by step diagram for estimating emissions from Substitution. 
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Forest area Restitution and carbon stock Enhancement 

As in the other calculated activities, the methodology for enhancements in other lands converted into forests is 
consistent with the methodology used in INGEI which is based on equations 2.9, 2.10 and 2.15 of IPCC (2006). 

The general equation corresponding to Tiers 2 and 3 of IPCC (2006) is 2.15, used for calculating annual changes in 
carbon stocks in above and below ground biomass (the only reservoirs included in enhancement estimations) and 
lands converted into other land uses (In this case, non ς forest into forest): 

Equation 5 [Eq. 2.15 of IPCC (2006)] 

ῳὅ
ȟ

ῳὅ ῳὅ ῳὅ  

 
Where: 

 Ўὅ
ȟ 

 = carbon stock enhancements in year t, from non ς forest lands converted into forests during 

the reference period, under the stock enhancement activity (A), in tonnes C. 
 ῳὅ  = carbon stock enhancement due to growth in non ς forest lands converted into forest year t, in tonnes 

C.  
 ῳὅ = initial carbon stock change in non ς forest lands converted into forests in year t, in ton C. 

 ῳὅ  = annual carbon stock decrease due to wood harvesting, firewood extraction and disturbances in non 

ς forest lands converted into forest in year t, in ton C. 

The estimations for enhancements assume ɲ/[ ǘƻ ōŜ ȊŜǊƻΣ ŘǳŜ ǘƻ ǘƘŜ ƭŀŎƪ ƻŦ ǎǳŦŦƛŎƛŜƴǘ Řŀǘŀ ǘƻ ǉǳŀƴǘƛŦȅ ƭƻǎǎŜǎ ƛƴ ƴƻƴ 
ς forest areas converted into forest. Equation 2.16 of IPCC (2006) is used for the parameterῳὅ : 

Equation 6 [Eq. 2.16 of IPCC (2006)] 

ɝὅ ὄ ὄ ɝz!
ȟ
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Where: 

 ῳὅ  = initial carbon change in non ς forest lands converted into forest in year t, ton C.  

 ὄ  = biomass stocks in forest type i immediately after conversion, ton m.s. ha-1. 

 ὄ = biomass stocks in land type i before conversion, ton d.m. ha-1.  

 ῳὃ
ȟ
= non ς forest land use surface converted into forest in year t, ha.  

 CF = carbon fraction in dry matter, ton C (ton m.s.)-1 0.47 is the default value as per IPCC AFOLU guidelines 

2006, Table 4.3. 

CƻǊ ǇŀǊŀƳŜǘŜǊ ɲ/D όŜƴƘŀƴŎŜƳŜƴǘ ŘǳŜ ǘƻ ŦƻǊŜǎǘ ƎǊƻǿǘƘύΣ LbD9L ǳǎŜǎ Lt// нллс 9ǉǳŀǘƛƻƴ нΦф ŦƻǊ ŀ ¢ƛŜǊ н ς 3 
calculation. Nevertheless, INGEI only uses it for lands converted into forest in the year of conversion. 

Equation 2.9 of IPCC (2006) calculates annual carbon enhancements. But Equation 6 [(Eq. 2.16 of IPCC (2006)] does 
ƴƻǘ ŎƻƴǎƛŘŜǊ ŎŀǇǘǳǊŜǎ ŎƻƴǾŜǊǘŜŘ ƛƴ ǇǊŜǾƛƻǳǎ ȅŜŀǊǎ ǘƘŀǘ ƪŜŜǇ ŀŎŎǳƳǳƭŀǘƛƴƎ ƛƴ ǎǘǊŀǘŀ άƛέΦ {ƻ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ƳƻŘƛŦȅ 
equation 2.9 of IPCC (2006) as follows to achieve a correct accounting:  

Equation 7 [adapted from Eq. 2.9 of IPCC (2006)] 

ῳὅ   ὃȟ Ὃz ὅzὊ 

 
Where: 
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 Ўὅ = carbon stock enhancement in year t, due to growth in non ς forest lands converted into forest type 

i during the reference period, in ton C. 

 ὃȟ= Area converted into forest i in year x of the reference period, in ha. 

 Ὃ = annual average biomass growth in non ς forest lands converted into forest type i, ton d. m. ha-1 

year-1. 

 CF = dry matter carbon fraction, ton C (ton d.m.)-1  . 0.47 is the default value as per IPCC AFOLU guidelines 

2006, Table 4.3. 

 

Equation 7 considers that for calculating Ўὅ in year t, it is necessary to add captures from areas converted in each 

year x before year t in the reference and monitoring period, to captures from areas converted in year t. In case a 
forest reaches adulthood and stops capturing CO2 from the atmosphere, it should be removed from enhancement 
accounting. Nevertheless, this is not supposed to happen during the reference and monitoring period.  

The following diagram represents step by step the calculation of removals due to increases from non-forest to forest 
and restitution (plantation to native forest). In the lower part, the number of years considered in the reference 
period is represented (13 in total), indicating that forests grow cumulatively from year 1 to year 13. 
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Figure 8 Step by step diagram for estimating removal from Enhancement. 
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Forest Remaining Forest 
 
Degradation  

Equation 2.8(a) of IPCC (2006) is used to estimate changes in carbon stocks in forest lands that remain as such due 
to degradation: 

Equation 8 [Eq. 2.8 of IPCC (2006)] 
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Where: 

 ῳὅ
ȟ

 = annual carbon stock change in forest lands that remain as such considering total area under 

degradation activity (DegFF), ton C. 

 ὅ = total forest carbon in year t2, ton C. 

 ὅ = total forest carbon in year t1, ton C. 

The equation is applied for the reference level accounting described in Bahamondez et al. (2009)15. This methodology 
accounts for carbon stocks at different points in time, where the difference in carbon stocks in forest lands is 
considered degradation in case of losses. On the other hand, INGEI uses a loss ς gain method, Equation 2.7 of IPCC 
(2006) instead of the stock difference method found in IPCC 2006 equation 2.8, where tabular data from INFOR is 
integrated to estimate volume extracted through selective logging, INFOR and MINENERGIA firewood statistics, and 
CONAF tabular data for the surface of fires in native forest and forest plantations. According to national experts, 
firewood extraction data are not very robust or representative of degradation in a comprehensive manner. The 
methodology used in NFMS allows to achieve Approach 3 results, spatially explicit data, and is based on robust and 
independent sources of information. 

IPCC equation 2.8(b) is used to calculate carbon stocks in the initial and final moments of the reference period (C1 

and C2 in Equation 8): 

Equation 9 [Eq. 2.8 of IPCC (2006)] 

ὅ ὃ ὉzὊzὅὊ 

Where: 

 ὅȟ= total forest carbon in year t, ton C. 

 ὃ = degradation area in forest that remains as such, ha.  

 ὉὊ= carbon stocks in forest that remains as such, ton biomass ha-1. 

 ὅὊ= carbon fraction, t carbon t biomass-1. 0.47 is the default value as per IPCC AFOLU guidelines 2006, Table 

4.3. 

 
 
 
 
 
Stock Enhancement in Forest remaining forest  

 
15 Bahamóndez, C., Martin, M., Muller-Using, S., Rojas, Y., Vergara, G., 2009. Case Studies in Measuring and Assessing Forest 

Degradation: An Operational Approach to Forest Degradation. (Forest Resources Assessment Working Paper). Forestry 
Department, Food and Agriculture Organization of the United Nations 
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IPCC (2006) equation 2.8 was used to calculate annual stock enhancements: 

Equation 10 [Eq. 2.8 of IPCC (2006)] 

ῳὅ
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Where: 

 ῳὅ
ȟ

 = annual carbon stock change in forest lands that remain as such, considering total area under 

stock enhancement activity (DegFF), ton C year-1. 

 ὅ = total forest carbon in year t2, ton C. 

 ὅ = total forest carbon in year t1, ton C. 

Carbon contents in year t1 (2001) and t2 (2010) were obtained from the results of applying the methodology that 
allows to identify areas that were below threshold or line B at the start of the reference and monitoring period. 

 

Forest Conservation 

As explained in previous sections, emissions and removals for Forest Conservation is estimated by adding emissions 
from forest degradation in forest remaining forest and absorptions from the restoration of degraded forests in forest 
areas under formal conservation processes. 

Equation 11 [Eq. 2.8(a) of IPCC (2006)] 
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Where: 

 Ўὅ
ȟ

= carbon stock annual change in forest lands subject to formal conservation processes in 

year t, in ton C. 
 ῳὅ

ȟ
= annual changes in carbon stocks due to recovery of degraded forests in areas subject 

to formal conservation processes, in ton C year-1. 
 ῳὅ

ȟ
= annual changes in carbon stocks due to forest degradation in forest lands subject to 

formal conservation processes, in ton C year-1. 
 
In the following diagram the summary of steps for estimating emissions and captures in forest remaining forest is 
presented, both for increases, degradation and conservation. As can be seen, the conservation areas correspond to 
a part of the forest remaining forest that is under protection. It is defined by the geographic limit that delimits the 
area. 
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Figure 9 Step by step diagram for estimating emissions and removals from forest remaining forest. 

 
Non -CO2 emissions from Forest Fires 

The methodology by Bahamondez et al. (2009) estimates CO2 emissions in forest remaining forests. Therefore, 
Equation 2.27 of IPCC (2006) is used to calculate non ς CO2 emissions from forest fires: 

 

Equation 12 [Eq. 2.27 of IPCC (2006)] 

ὒ ὃ zὓ ὅz Ὃz ρzπ  

Where: 

 ὒ  = amount of greenhouse gas emissions caused by fire, ton of each GHG gas year-1 

 ὃ = burned surface, ha year-1 
 ὓ = fuel mass available for combustion, ton ha-1.  
 ὅ= combustion factor, no dimension. The value applied is 0.45 according to IPCC 2006. 




















































































































































































































































































































































