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• 8,867 mi2 (22,151 km2 )

• Natural Resource-Based Economy (agriculture and 
tourism)

• Population: 400,000 (2020 est) 

• Growth rate: 2.3%

• 43% poverty

• English speaking

• 61. 75 % forest cover (2018) 
• 36% terrestrial area protected
• Main driver of Forest Loss: 

• Agriculture Expansion
• Infrastructure Expansion
• Unsustainable and Illegal Logging
• Hurricanes, Pests and Wildfires
• Average of 9712 ha (0.07%) of deforestation rate 

between 2000-2018 

BELIZE CONTEXT



Background
Under the FNC/BUR Project, Belize is in the process of submitting its 4th National 
Greenhouse Gas Inventory to the UNFCCC.

• Annex within the BUR (2019)

• Chapter within FNC- 5th GHG Inventory (2021)

What is the Greenhouse Gas (GHG) Inventory and why do we care? 

• The GHG Inventory contains Belize’s official reported greenhouse gas emission estimates

• Key Policy Building tool for understanding the origin and magnitude of Belize’s emissions. 

• Covers the six direct greenhouse gases under the Kyoto Protocol
• Carbon dioxide (CO2)

• Methane (CH4)
• Nitrous oxide (N2O)

• Hydrofluorocarbons (HFCs)

• Perfluorocarbons (PFCs)
• Sulphur hexafluoride (SF6)
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What is a GHG Inventory? Cont.

© Erik Hammar

• Estimates of all emissions and removals of greenhouse gases 
(GHG) from given sources or sinks from a defined region in a 
specific period of time. 

• Agriculture, Forestry (AFOLU), Energy, Industrial, Waste

Here we are dealing with: 

• – Greenhouse Gases 

• – National Estimates 

• – Annual Estimates
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UNFCCC reporting requirements

• All countries are required to report National 

Communications every 4 yrs, including a GHG 

inventory Biennial Update Reports to be 

submitted every 2 yrs, including a GHG inventory

• Those countries that voluntarily participate in 

REDD+ should present a RL consistent with their 

GHG inventory. REDD+ results should be 

consistent as well.

• Paris Agreement (specific rules under 

negotiation) require countries to report a GHG 

inventory and other information to understand 

progress of NDCs
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What is REDD+?
REDD+ is a framework created by the UNFCCC Conference of the Parties (COP) to guide 
mitigation activities in the forest sector that reduces emissions from deforestation and forest 
degradation and includes the role of conservation, sustainable management of forests and 
enhancement of forest carbon stocks.

REDD+ 
Activities 



Source: www.fao.org



• It is the only emissions reduction program and standard included in the Paris 
Agreement.

• Creates financial value for the carbon stored in forests.
• Allows countries to obtain economic value for carbon reductions resulting 

from actions they take to reduce deforestation and preserve their forests. 
• Offers incentives for developing countries to reduce emissions.
• It is the framework through which developed countries, the private sector, and 

consumers can engage rainforest countries with payments for actions to 
conserve and restore forest lands. 

• This can take the form of direct payments from multi-lateral banks and inter-
governmental organizations, such as Green Climate Fund, or can be in 
exchange for “carbon credits”.

• Now, businesses and individuals can also purchase carbon credits created from 
nationally issued, UNFCCC verified emissions reductions.

REDD+



MRV
Measuring, Reporting, Verification



• MRV is important within the context of the UNFCCC and Paris Agreement

• MRV includes data collection, analysis, reporting and validation

• Provide data for our national reporting commitments

• Fundamental to entering carbon market and results-based payments under 
REDD+

• A baseline assessment/Forest Reference Level was carried covering 15 
years: 2000 to 2015

• Data for 2016 to 2018 were assessed against the Reference Level to 
determine Results

Baseline and Results



REDD+ Belize
• (R-PP) was presented to the Participants Committee (PC) of
the Forest Carbon Partnership Facility (FCPF) in July, 2013

• Subsequently, the World Bank signed a Country Participation
Agreement with Belize in October 2014.

• Grant Agreement signed February 2017

• REDD+ Readiness Preparation Grant (P152415) to a total of
US$3.8 million



Ministry of Sustainable Development, Climate Change and Disaster Risk 
Management  

The Belize Forest Department 

Sustainable Forest Management Wildlife Management  Protected Areas 
Geospatial Monitoring Unit/MRV 

Program  



Land representation
And why the mapathon is so important?

• Evolution in methods and data

• Sporadic wall-to-wall mapping to annual sampling (Collect Earth + ICE)

• Improves understanding of the trend & supports better projections

• Better projections reduce uncertainty & increases credibility (markets)

• All results in improved trust + transparency

2000 ...2001 2002 2003 n

Future

Historical 

Average
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Land Use Change Assessment 

(2000 – 2018)

Collection of GHG Emissions

Through the Permanent 

Sample Plots Network

National Forest Monitoring 

System

Measuring , Reporting & 

Verification Mechanism 

Development of AFOLU 

Green House Gas Inventory 

Tool 

Information used to develop 

Belize’s 1st Forest Reference 

Level Report for, 2000-2015

Information to be used for 

the updating of the National 

Determine Contribution 

Information used for dev of 

REDD+ Strategy 

Information used to Present 

Result Based payment 2016-

2018

Assessing Belize’s Results? 



National Forest Monitoring

System



Two Main Activities

Activity Data

• Land-use/Landcover 

Data 

National Inventory 

• Permanent Sample 

Plots 



Long-term Forest Monitoring in Belize: 
Permanent Sample Plots



What are Permanent Sample Plots?

• PSPs are permanently demarcated areas of forest, typically of 1 ha 
each, which are periodically remeasured. They are maintained over 
years and provide estimates of changes in forest stocking and volume. 
This information is essential for the management of the forest.



The Permanent Sample Plot 
Program in Belize 

1992 – 1997
• 30 permanent sample plots established under the Forest Planning and 

Management project
• Samples many vegetation types 
• Comprehensive dataset of tree stand & forest structure. 

Revival of network by Dr. Percival Cho

Presently
• Total number of plots has increased to a total of  60 permanent sample 

plots established within the country with the aid of funding from 
various projects.



Tree Census

Data collected for the Tree 
Census:

• Height 
• Diameter at Breast 

Height (DBH)
• Crown Health 

(Position & Form)
• Liana Load

Within the PSP standard measurements are made to allow comparison over time. 
Trees within a PSP are enumerated. The point of measurement for DBH of trees is 
marked to allow re-measurement at same point in the future.





Collection of Activity Data or Land use/Landcover
Information Process 



PROCESS DIAGRAM ACTIVITY DATA 

PREPARATION 

IMPLEMENTATION

VALIDATION 

1 3

2





Grid Design Total to 21,991 plots ( Developed in GEE)

Belize Grid Design ( Collect Earth)

Plot size is 0.5 ha

49 points within each plot

Each point represents 2%



Lit Review/ Discussion



Available Layers for Guidance 





For Belize, The Forest Definition 

Is a plot of land with an area of 0.5 hectares or more, with trees 5 meters or higher, and a 

canopy cover of 30% or higher. This definition also includes forest plantation. In addition, it 

includes an ecosystem that due to biotic conditions (terrain, soil type, rainfall, et cetera), the 

trees cannot grow higher than 5 meters.

Belize divided its ‘forest category’ into five subcategories/subdivisions. These are mature 

broad-leaf forest, secondary broad-leaf forest, pine forest, mangrove forest, forest plantation 

and regenerating forest (this is disturbed forest).



Land-use 2000-2018 classification Mapaton





2000-2018

Classification 

Process



QA/QC during the Mapathon



Validation 





Importing of AD into 
Arc Map Platform 
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Year Percentage Ha

2000 68.03% 1504029

2001 67.59% 1494278

2002 67.05% 1482214

2003 66.69% 1474373

2004 66.44% 1468844

2005 66.22% 1464018

2006 65.90% 1456780

2007 65.54% 1449039

2008 65.23% 1442103

2009 64.82% 1433055

2010 64.57% 1427425

2011 65.10% 1439187

2012 64.58% 1427627

2013 63.88% 1412145

2014 63.52% 1404304

2015 62.90% 1390531

2016 62.40% 1379473

2017 62.00% 1370727

2018 61.76% 1365197

Forest Cover







Sentinel 2 Land-Use Mapping Ground 

Truthing 





Present Achievements and Next 
Steps



4 Mandatory Requirements for REDD+
Par.71 Decision 1/CP16

• REDD+ Strategy (Pending)

• National Reference Level + Technical Annex Report (Finalized and Submitted)

• National Forest Monitoring System (Pending)

• Safeguards – Pending 



• The Baseline for the FREL 

2000-2015 

• Looking at results for 2015-

2018
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Belize Forest Reference Level (Verified)
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Potential Revenues



62ADD A FOOTER

What does this Results mean for Belize?

Results can be sold 

$7.00 - $ 11.00 USD/tCO2eq

Example: 5,602,563 x $ 7.00 = $39,217,941 USD

5,602,563 x $ 11.00 = $61,628,193 USD
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Payment for Results

Results are posted on the 

UNFCCC REDD+ Web 

Platform after completion of 

Technical Annex to the 

Biennial Update Report (BUR)
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How do we sell? 
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How do we sell? 
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REDD+ system established to manage

• National Forest Monitoring System

• Implementation of the National Registration System

• Framework and mechanism of carbon legislation

• Safeguard information system

• Benefit sharing mechanism

• National Forest MRV Working Group

• Forest Sector MRV Program





Moving Forward…

• Completed and Ongoing Activities 

✓ Updated Nationally Determined Contributions (NDC) for the Forestry and Land use Sector

✓ Grievance and Redress Mechanism

✓ REDD+ Strategy 

✓ Safeguards Information System (Environmental and Social)

✓ National Forest Monitoring System

✓ Forest Reference Level

✓ Benefit Sharing Mechanism (Ongoing)

• Institutional Arrangement for a Measuring, Reporting and Verification Program; 

• Build capacity on REDD+ Registry and other payment avenues; 

• Build out mechanisms for results-based payments for Blue Carbon and other carbon pools;

• Legislation on Carbon.



Thank You!
Questions?

Contacts:
Edgar Correa (Mr.)

Forest Officer
MRV Program Coordinator 

gsmu.ecorrea@forest.gov.bz 
Cell: +501-670 -8480


