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Exercises Module 1.2 Framework for building national forest monitoring systems for REDD+

Assessing national forest monitoring and reporting capacities for tropical countries, taking national circumstances into account

Introduction
Countries participating in REDD+ need to develop national forest monitoring systems in order to measure, report and verify (MRV) the impact of REDD+ activities. The majority of countries have limitations in providing complete and accurate estimates of forest loss and GHG emission and capacities to implement such a national forest monitoring system vary among the countries. The existing capacities of a country depend on the national engagement in the REDD+ process, on existing national forest monitoring capacities, on particular REDD+ challenges in a country and on remote sensing technical challenges. National engagement includes understanding of the international UNFCCC negotiations and the REDD+ process and understanding of the IPCC guidelines for reporting of GHG emissions. Existing national forest monitoring capacities include the capacity to monitor changes in forest area, to perform a forest inventory on growing stock and/or biomass and to report the carbon emissions / reductions for different carbon pools. REDD+ challenges are related to the specific country circumstances like high occurrence of forest fire, high soil carbon content, high biomass carbon content and deforestation hotspots. Remote sensing technical challenges can be cloud coverage and seasonality (cloud cover dynamics), topography, internet speed and data availability. 

An important first step in building national forest monitoring capacity is to assess existing country capacities and to define the capacity gaps in order to see where capacity building efforts need to be focused. An MRV roadmap can be implemented to establish a process for capacity building.


1. Assessing forest monitoring and reporting capacities for Brazil, Kenya and Vietnam

For this exercise three different country cases are provided with varying monitoring capacities and varying challenges, spread over three continents across the tropics. The national forest monitoring capacities (capacity to monitor forest area change, capacity to perform a forest inventory; and capacity to report on carbon for different pools) will be assessed for these three countries.

Country cases

Brazil
Brazil has the world’s second largest forest area. The Brazilian Amazon covers around 4.1 million km2 and accounts for one-third of the world’s remaining tropical forests. Due to the extent of the forests, the associated values and in particular the biodiversity, the Brazilian forests receive great attention at national and global levels. Annual deforestation rates varied between 1988 and 2010, with gradual decreases and increases. However, deforestation rates have been increasing since 2010. The main driver of deforestation is cattle ranching. Other drivers of deforestation include agricultural crops (mostly rice, bean, maize, soybeans and cotton) and perennials (coffee, cacao, black pepper). Brazil has created extensive programs to reduce emissions from deforestation and degradation already since 1997 and has been involved in the REDD+ mechanism since the beginning. REDD+ institutions and monitoring systems are already quite advanced. Several REDD+ pilot project have been initiated.

Kenya
Kenya contains around 3.47 million ha of forest (indigenous forests, open woodlands, and plantations) and an additional 24.5 million ha of “bush-land”. The deforestation rate is about 12,000 hectares of forest per year. Deforestation is mainly caused by conversion of forests to agriculture or by public or private development projects. Degradation processes include unsustainable utilisation, illegal logging, uncontrolled grazing and exploitation for charcoal. However, the government, private sector, development partners, local communities and civil society put great effort into conserving and restoring (degraded) forest areas throughout the country. There are several forest restoration programs, initiated by the government and in collaboration with civil society and local communities. Efforts also focus on the REDD+ co-benefits such as improving biodiversity and livelihoods of forest dependent peoples.

Vietnam
Due to its extended coastline and rising sea levels, Vietnam is one of the countries in the world that is most severely affected by negative impacts of climate change. The forests of Vietnam are severely affected by deforestation and degradation. Deforestation happened in particular between 1943 and 1993, with an estimated decline from at least 43% to 20% nationally. Main deforestation drivers were related to war and agricultural expansion by people migrating into forest areas. Reforestation programs were put in place, already before REDD+ appeared on the international agenda, and overall forest cover increased considerably.  Despite these efforts, deforestation and degradation processes continue. The quality of natural forests is considered poor and forest areas are fragmented or degraded, with poor natural biodiversity. The institutional structure to initiate REDD+ is already well-defined and the Vietnam REDD+ Office is coordinating all the REDD+-related activities in the country. 

Methodology

Assess national forest monitoring capacities of Brazil, Kenya and Vietnam for the following criteria:
1. Monitoring changes in forest area
2. Performing a forest inventory on growing stock and/or biomass
3. Reporting on carbon for different pools

To assess the capacities, the table in Annex I should be used, which contains indicators for the three forest monitoring criteria and a system for giving values to the indicators. Evaluate the 3 types of national forest monitoring capacities for each country, give a value to the capacity and explain how you assessed the indicators and came to your valuation.

Data sources for this exercise:

FAO Forest Resources assessment (FRA) country reports from 2010:
· http://www.fao.org/forestry/fra/67090/en/bra/
· http://www.fao.org/forestry/fra/67090/en/ken/ 
· http://www.fao.org/forestry/fra/67090/en/vnm/ 
Information on forest area change monitoring capacity can be found in section 1.2.1 ‘Extent of forest and other wooded land – National data - Data sources’; information on Forest inventory capacity can be found in section 6.2.1 Growing stock - Categories and definitions - Data Sources; and information on reporting on carbon for different pools can be found in section 8 of the reports.
Note: 
Answers to exercise 1. can be found in Appendix A. of the article “Romijn, E., Herold, M., Kooistra, L., Murdiyarso, D., Verchot, L. Assessing capacities of non-Annex I countries for national forest monitoring in the context of REDD+. Environmental Science and Policy 2012, 19–20:33-48.” Available at: http://www.sciencedirect.com/science/article/pii/S1462901112000202




2. Assessing monitoring capacity and REDD+ and remote sensing (technical) challenges, taking national circumstances into account.

When assessing capacities for national forest monitoring, several components for the MRV system need to be analyzed in order to be able to prioritize the capacity development efforts within the country. In this exercise you will assess the institutional capacity, the existing forest monitoring capacities and data, and the REDD+ and remote sensing (technical) challenges for your own country.

2.1 Assessing institutional capacity

Important aspects for developing an institutional framework for REDD+ MRV are the following:

· MRV coordination / links to REDD+ policy/implementation
· National data management infrastructure
· National forest monitoring (NFM)/MRV monitoring – remote sensing 
· NFM/MRV monitoring – forest inventories 
· NFM/MRV analysis and estimation
· REDD+ international reporting (IPCC)
· NFM/MRV local-national interaction 
· NFM/MRV training – capacity building
· NFM/MRV research – continuous improvements
· Define roles and responsibilities

Discuss which institutions for implementing REDD+ MRV are present in your country and which roles and responsibilities they have, taking into account the different aspects mentioned above.

2.2 Assessing monitoring capacities and available datasets

After analyzing and assessing the countries’ capacities, a roadmap is implemented to build in-country capacities for national forest monitoring. In Annex II two examples can be found of Guyana and Ethiopia on national forest monitoring capacity assessment and activities to fill data and capacity gaps. Some key activities for implementing an MRV roadmap are also listed in Annex II. The Guyana case is also explained in detail in the country examples of Module 1.2

Assess the existing observations and data records and gaps for your own country, by filling in table 1 and propose activities to fill the data and capacity gaps for measuring and monitoring. 


Based on the existing maps and observations, the following questions can be considered:
· Are data comparable and ready to use?
· What can already be done in terms of MRV for REDD+?
· What are important next steps? (data harmonization, acquiring new data, ..)

Table 1. Data and capacity gap assessment for national forest monitoring for REDD+.

	Variable 
	Focus 
	Analysis of Existing observations and data records (i.e. satellite data, airphotos, surveys) and information (estimates, rates, factors etc.) 
	Proposed activities to fill data and capacity gaps for measurement and monitoring 

	Area changes (activity data) 
	Deforestation 
	


	

	
	Reforestation
	


	

	Changes in carbon stocks / emission factors 
	Land use change (aboveground) 
	
	

	
	Degradation & increases in C-stocks (aboveground)
	



	

	
	Other pools (i.e. soils)
	



	

	Biomass burning 
	Emissions of several GHG 
	



	

	Auxiliary Spatial Data
	Drivers & factors of forest changes, Centralized database 
	


	




2.3 Assessing REDD+ and remote sensing technical challenges

The global maps in Annex III can be used to assess some of the country’s REDD+ and remote sensing technical challenges related to carbon emissions from deforestation, soil carbon content, occurrence of forest fires and cloud cover. Make a note of some important challenges in your country and discuss what the particular challenges are and how they could potentially be addressed.
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Annex II: Forest monitoring capacity & data assessment and MRV roadmaps (key activities) for Ethiopia and Guyana
Table: Assessment of forest monitoring capacities and available data for Ethiopia. Source: MoA, EPA, 2013.

	Variable 
	Focus 
	Analysis of Existing observations and data records 
	Missing data and capacities (gaps) 

	Activity Data 
	Deforestation 
	· Aerial photos from 1950’s and 1930’s 1960’s, and national coverage from 1972-2004 
· Landsat: MSS (1970’s), TM (1980 – 2011), ETM+ (1999 – present), and LDCM (launched in February 2013) 
· SPOT5 (2006-2007, national coverage) 
· ASTER (after 2008, partial coverage) 
· IKONOS and Quickbird for selected areas (especially urban). 
· EUMETSAT (ongoing)
	· High-resolution data are expensive and often unavailable for forest areas 
· Real time images are only available at low-resolution 
· Data on Forest conversion to other Land Uses (including settlements, investment areas) 
· Data on concessions 


	
	Reforestation
	· Reforestation data from international and local NGOs 
· Plantation data from regional BoARDs 
· Plantation development and management plans from forestry enterprises in Amhara and Oromia
	· Accurate national data on replanted/reforested area 


	
	Forest Degradation
	· National consumption survey (CSA), including fuelwood consumption, conducted every 5 years (2010 is the latest) 
· Data on NTFP (gum, resin) and forest/woodland management plans (including acacia and other plantations)
	· Regional statistics on timber harvest 


	Emission Factors 
	Changes in Above-ground carbon stocks (deforestation and degradation)
	· WBISPP data (woody biomass data from the 1990’s) 
· Inventory data for selected state forests (58 demarcated, some of which have inventory data) 

	· Age classification 
· Growing stock levels 
· Annual fuelwood removal 
· Basic wood density (WSG)
· Fraction of biomass losses 
· Impact of livestock grazing on forest carbon stocks 
· Statistics regarding charcoal production and impact on forests/woodlands

	
	Other pools (i.e. soils) and other GHG emissions
	· SOM dynamics and LUC data for Rift Valley Lakes region (Wondogenet College) 
· National and Regional Soil Laboratories 
· Exclosure studies on SOM and carbon sequestration (PhD/Msc studies) at universities, regional research institutes and federal research institutes. 
· Agricultural Transformation Agency initiative to compile national soil maps 

	· Wetland carbon stocks 
· Data on biomass burning and wildfires 


	Auxiliary Spatial Data 
	Factors of Forest change 
	· Topographic of different scales (EMA) 
· Road maps (EMA) 
· Vegetation types of Ethiopia (Addis Ababa University) 
· AMESD Land Degradation Mitigation and Natural Habitats Conservation data (low resolution satellite data) 
· Meteorological data
	· Standardization of classification and methodologies 



MRV Roadmap for Ethiopia to fill the gaps, summary of main activities:

1. Establish institutional arrangements
2. Improve national forest monitoring: activity data
3. Improve national forest monitoring: carbon stocks and emission factors 
4. Improve estimation and international LULUCF, GHG inventory and REDD+ reporting capacities 
5. Prepare for MRV of REDD+ activities on the national level
6. Implement a program for continuous improvement and capacity development 
7. Continued national and local communication mechanism on REDD+ monitoring
 
Table: Assessment of forest monitoring capacities and available data for Guyana. Source: Herold, M. and Bholanath, P., 2009.

	Variable 
	Focus 
	Analysis of Existing observations and data records (i.e. satellite data, airphotos, surveys) and information (estimates, rates, factors etc.) 
	Proposed activities to fill data and capacity gaps for measurement and monitoring 

	Area changes (activity data) 
	Deforestation 
	· No consistent historical record of forest area changes 
· Preliminary assessment for 2007/08 using Landsat data 
· Some data of activities (processes) with governmental agencies - Data on areas affected (concessions, leases) need to be integrated on national level
	· Implement a comprehensive forest area change assessment based on archived satellite data and using existing national datasets 
· Develop sustained capacities to conduct regular and consistent forest area change monitoring using remote sensing and GIS

	
	Reforestation
	· No consistent historical record of forest area changes 
· Reforestation not major issue in Guyana 
	See above with emphasis to detect forest regrowth (note: not a significant process currently in Guyana) 

	Changes in carbon stocks / emission factors 
	Land use change (aboveground) 
	· No consistent national forest inventory 
· No data on actual carbon stocks, emission factors - current use of IPCC default data for carbon stocks and conversions 
· Suitable national forest stratification for forest carbon densities? 
· Some initial biomass monitoring, permanent sample plots have been established recently 

	· Establish capacities and implement a systematic national forest carbon measurement and monitoring system, i.e. through permanent sample plots, including: 
· A suitable national carbon density stratification 
· Acquisition of key measurements in situ 
· Allometric data (for biomass conversion and expansion factors) 
· Carbon fraction values considering country-specific stratification 
· Subnational measurement program to monitor key activities 

	
	Degradation & increases in C-stocks (aboveground)
	· No consistent national forest inventory and information and forest degradation 
· Logging concession areas and harvest estimates 
· No data on actual carbon stocks and emission factors 
· Some initial permanent sample plots have been established recently 

	· Suitable carbon conversion procedures for existing data 
· Subnational measurement program to monitor key REDD activities 
· Long-term measurement efforts to quantify emission factors and net-carbon changes for different degradation processes 
· Regular monitoring of activities causing forest degradation 

	
	Other pools (i.e. soils)
	· Soil carbon may be key category (1/3 of current estimates of terrestrial carbon pool 
· Impacts from deforestation and degradation unknown 
· No consistent national data? 
	· Identification of national carbon stock key categories 
· Include all pools initially in fieldwork to understand key categories

	Biomass burning 
	Emissions of several GHG 
	· No consistent national data on areas effected and carbon impact 

	· Understanding of natural fire regime and expected changes with climate change 
· Include fire satellite observations and in forest area change associated will fieldwork

	Spatial data infrastructure 
	Drivers & factors of forest changes, Centralized database 
	· National coverage of GIS data is available for number of baseline datasets 
· Consistent national database integrating relevant data is missing 
	· Establish national mechanism to gather relevant data on national level 
· Build a spatial data infrastructure integrating all IPCC relevant data for reporting 



MRV Roadmap for Guyana to fill the gaps, summary of main activities:

1. Develop and implement a national mechanism and institutional framework
2. Implement a comprehensive forest area change assessment for historical period
3. Build carbon stock measurement and monitoring capacities
4. Develop MRV for a set of sub-national REDD demonstration activities
5. Engagement with the international community
6. Sustain an internal and national communication mechanisms
7. Conduct and support research on key issues 
Annex III: REDD+ and remote sensing technical challenges in tropical non-Annex I countries


1. Distribution of annual carbon emissions from gross forest cover loss between 2000 and 2005 mapped at a spatial resolution of 18.5 km
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Source: Harris et al., 2012.


2. REDD+ challenge: high soil carbon content
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Source: Romijn et al., 2012.




3. Global 10-day fire composite based on MODIS satellite data for 20-29 July 2013
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Source: http://earthdata.nasa.gov/firms


4. Mean annual cloud cover based on MODIS M3 Product (Cloud Fraction Mean) and EECRA (Extended Edited Cloud Report Archive)

[image: ]
Source: Herold et al., 2009.
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Fig. 2. Distribution of annual carbon emissions from gross forest cover loss between 2000 and 2005 mapped at a spatial resolution of 18.5 km.
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