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1  SOURCES 

This module is based on and references previous VCS methodology VM0035 Methodology for 

Improved Forest Management through Reduced Impact Logging (RIL-C) and VMD0047 

Performance Method for Reduced Impact Logging in East and North Kalimantan.  

2  SUMMARY DESCRIPTION OF THE MODULE  

This module is to be used with VM0035 Methodology for Improved Forest Management through 

Reduced Impact Logging, specifically to account for GHG emission reductions obtained with the 

implementation of RIL-C practices in tropical moist forests of southern and eastern Yucatán 

Peninsula, Mexico. The Module is also based on and adapts from VMD0047 Performance 

Method for Reduced Impact Logging in East and North Kalimantan. It is not valid for application 

with any other methodology. 

The parameters established in this module are subject to periodic re-assessment and are valid for 

ten years after VCS approval. After ten years the module will be re-assessed and updated, 

however projects may use their validated crediting baseline and additionality benchmarks for the 

entire project crediting period.  See VCS document Methodology Approval Process for further 

information. 

The inefficiencies apparent in the business-as-usual rates of logging damage above occur due to 

a combination of factors, including:  

• Poor training and adoption of directional felling practices that often result in greater 

number of trees being killed per felled tree. 

• Not cutting lianas on trees selected for felling eight months to a year prior to harvesting  

• Skidding and yarding operations frequently conducted by timber buyers and not the 

community forestry enterprise (CFE) that has a greater incentive to reduce collateral 

skidding damage. 

• Lack of supervision by a community forest technician of the logging crews and operations 

conducted by external buyers or contractors  

• Low adoption of lower impact skidding equipment, including modified agricultural tractors, 

manual extraction and long-line winches. By using longer winch cables (100 m) in place 

of conventional 20 m steel winch cables CFEs can access a greater number of trees at 

greater distances than 20 m from the skid trail that will reduce the length of skid trail 

needed within the harvest area of the annual cutting block, reducing emissions during 

forestry operations. 

• Lack of proper skid trail planning to and training and supervision of skidder operators to 

follow optimal routes to log extraction. CFEs can plan and monitor the construction of 

skid trails to improve efficiency. Evenly-spaced, dendritic skid trail networks with few 

loops and parallel paths decreases skidding damage and emissions. 

• Setting up more log landings than needed due to lack of proper harvest operations 

planning.  
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3  DEFINITIONS AND ACRONYMS 

In addition to the definitions set out in VCS document Program Definitions and VM0035 

Methodology for Improved Forest Management through Reduced Impact, the following definitions 

and acronyms apply to this module: 

3.1 Definitions 

Additionality Benchmark 

The level of a given impact parameter below which a project is deemed additional, specified in 

terms of impact parameter values which represent a certain base level of performance among 

logging operations within a sampled logging landscape.  

Annual Cutting Block 

A delimited area within the entire forest management area designated to be harvested in any 

given year during the management plan period applying a 25 year selective cutting cycle  

Community Forestry Enterprise (CFE) 

Market-oriented enterprises owned and managed by communities for the production of timber 

and non-timber forest products 

Crediting Baseline 

The level of a given impact parameter below which emission reductions may be credited, 

specified in terms of impact parameter values which represent a certain base level of 

performance among logging operations within a sampled logging landscape. The corresponding 

baseline scenario is represented by an aggregate of individual logging operations from the 

logging landscape operating at this specified level of performance. 

Ejido 

Communal land tenure system institutionalized after the Mexican Revolution in which agrarian or 

rural communities control the use and management of land for agricultural and forestry 

production.  

Felled Tree 

A tree specifically cut for harvest (ie, not cut or damaged due to skidding operations or collaterally 

damaged from felling nearby harvest trees). Felled trees are indicated by the presence of a 

chainsaw-cut stump of commercial size. 

Harvest Tree 

A felled tree that has had a portion of its trunk extracted from the felling site. 

 

Harvest Area (At ) 
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The forest area within the relevant annual cutting block that is accessed by haul roads and 

skidding equipment (parameter At referenced in VM0035 Methodology for Improved Forest 

Management through Reduced Impact Logging). In the case of the tropical moist forest in the 

Yucatan Peninsula: 

• In the case of conventional winching as observed in the project area, the harvest area is 

defined as all areas within 18.2 meters of a skid trail centerline or within a haul road 

corridor.  

• In the case of improved winching with longer cables, the harvest area is defined as all 

areas within 100 meters of a skid trail centerline (Griscom et al. 2014).   

Impact Parameter  

Quantitative parameter based on field measurements which defines both the crediting baseline 

and the additionality benchmark. Each impact parameter has an established empirical 

relationship with emissions levels, and is thus used as a proxy for emissions that can be readily 

measured in the field. 

Improved Winch Skidding Systems  

Use of longer winch cables >10m installed in skidders or modified agricultural tractors. 

Killed Tree 

A tree that has fallen to the ground, has been uprooted, or has had its trunk snapped below the 

first branch as a result of logging activities. Leaning trees, trees with damaged bark, or trees with 

damaged canopy are not considered killed because no good evidence exists to demonstrate that 

logging damage eventually kills these trees.  

 

Logging Landscape  

The geography, class of actors/sector, major logging system (eg, selective harvest) and 

timeframe within which the relationships of the impact parameter (with emission reductions) are 

applicable, and which is defined in the corresponding region-specific RIL-C performance method 

module. 

Major Branch 

A branch, the diameter of which is at least five percent of the diameter of the main stem it 

emerges from. 

Reduced Impact Logging (RIL-C) 

Measures that reduce emissions from timber harvest in one or more of three emission source 

categories: felling, skidding and hauling. Component practices may include, but are not limited to, 

directional felling, improved log bucking, improved harvest planning via pre-harvest inventory, 

skid trail planning, mapping, and oversight and/or long cable winching, and reduction in width of 

haul roads and size of log landings. ,    
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Area of actual harvest area in year t. It is expected that this area may be smaller than the 

authorized area of harvest due to un-stocked areas or areas where timber harvest and skidding 

are infeasible (eg, due to geographic features), or areas set aside from logging activity. 

Sub-Block (or Basic Management Units) 

A smaller delimited area within an annual cutting block ranging from 25 to 100 ha in size used to 

guide and improve harvest planning and timber extraction. 

Virgin Forest 

Forest areas not previously accessible for timber harvest. 

3.2 Acronyms 

CFE  Community Forestry Enterprise 

DBH Diameter at breast height 

GHG  Greenhouse Gases 

FMP  Forest Management Plan 

RIL-C Reduced impact logging that achieves GHG emission reductions 

TNC  The Nature Conservancy 

4  APPLICABILITY CONDITIONS 

The following applicability conditions apply to this module:  

1. This module must be applied in conjunction with VM0035 Methodology for Improved Forest 

Management through Reduced Impact Logging (RIL-C).  

2. This module only applies to projects located in the logging landscape shown in Figure 1. 

3. The project area is ejido land (communal forests) and logging is done by a CFE with proper 

government authorization and a current approved FMP.  

4. Logging is done based on a selective silvicultural system with cutting diameter limits for high-

value timber (e.g. mahogany) and common tropical or lesser-value species specified in the FMP. 

5. The CFE is actively pursuing and complying with their FMP as well as relevant Mexican federal 

and state regulations and do not have any current sanctions against them related to their forest 

management operations.     

Figure 1: Southern and Eastern Yucatan Peninsula Logging Landscape Applicable to this Module 



 
 

7 

 

5  PROCEDURES  

5.1 Derivation of Impact Parameter Crediting Baselines and Additionality Benchmarks 

Crediting baselines and additionality benchmarks were established for each of the two impact 

parameters identified (Tables 1 and 2 below).  

Field measurements and data used to evaluate emissions from each impact parameter and 

calculate crediting baselines and additionality benchmarks were obtained through a The Nature 

Conservancy (TNC)-directed project titled Quantifying the Carbon Emissions of Reduced Impact 

Logging Practices in the Yucatan Peninsula (Ellis et al. 2015a). Field work for this project was 

conducted from March to November 2015 in 9 ejidos randomly selected from 33 ejidos 

conducting timber harvests in that time frame, all located within the specified logging landscape. 

The moist tropical forest located within the logging landscape occupies a surface area of 

1,926,757 ha and contains a total of almost 250 ejidos with forest management potential for 

timber production. 

The random sample of 9 ejidos was stratified to include: 
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• 3 large ejidos (with annual cutting blocks larger than 500 ha) with well-developed 

improved logging practices, 2 of which are FSC-certified 

• 2 large ejidos (with annual cutting blocks larger than 500 ha) with poorly-developed 

logging practices 

• 2 small ejidos (with annual cutting blocks smaller than 500 ha) with well-developed 

improved logging  practices 

• 2 small ejidos (with annual cutting blocks smaller than 500 ha) with poorly-developed 

logging practices 

Based on a previous study of Improved Forest Management in the Yucatan Peninsula, which 

reviewed the Forest Management Plans for most forestry ejidos in the Yucatán Peninsula, we 

were able to determine the degree of development and implementation of improved practices by 

the sampled ejidos (Ellis et al. 2014). In this manner, impact parameters (FELL, and SKID) and 

benchmarks associated with different available technologies and current practices (e.g. 

directional felling, skid trail planning, improved winching, modified tractors) represent the full 

range of variation in the project area with a slight conservative bias towards ejidos with more well-

developed improved logging practices. For example, while FSC certified ejidos represented x% of 

our sample area (x% of sample harvest volumes), they only occupy 5% of ejido are in the logging 

landscape (8-10% of volume). 

The proposed methodology for this study is based upon P. Ellis (2014) Field Methods: Carbon 

Emissions from Logging Operations in the Yucatan Peninsula, Mexico and Griscom et al. (2014).  

In all 9 ejidos, the 2014 annual cutting block was sampled for harvest impacts on biomass from 

felling, skidding and hauling. In ejidos with large annual cutting blocks (> 500 ha), two randomly 

selected 100 ha sub-blocks were sampled, while in ejidos with small annual cutting blocks (< 500 

ha) one randomly selected 100 ha sub-block was sampled. In each sampled sub-block all skid 

trails and stumps of felled trees were recorded and georeferenced. Tree biomass (>5 cm DBH) 

destroyed or damaged from felling was recorded and measured for 5 to 10% of the felled trees 

(stumps) harvested within annual cutting block, depending on its size and harvest intensity. Ejidos 

with large annual cutting blocks and greater harvest intensities (over 1000 trees harvested per 

annual cutting block) had lower sample densities. Also, tree biomass impacts from skidding were 

measured in 15 randomly selected parcels (10 m long x width of skid trail) in each 100 ha sub-

block. These data, in addition to information and equations from the relevant scientific literature, 

were used to estimate CO2 emissions from logging activities associated with felling and skidding.   

Based on the results of the TNC study Ellis et al. 2014and a Stakeholder Workshop (March 4, 

2016) in Quintana Roo, Mexico (Appendix 1) the following RIL-C practices were identified with 

potential to reduce carbon emissions from timber harvesting operations within the logging 

landscape: (1) improved skid trail planning; (2) secondary harvest of branches and other wood 

waste; (3) improved winching (longer cables); (4) “bosquete” harvesting (group selection or small 

patch cuts); (5) directional felling; (6) improved skidding equipment (modified agricultural tractor); 

(7) intensification of harvesting and (8) subdivision of annual cutting blocks into smaller sub 

blocks or basic management units (25 to 100 ha). Subsequently, based on the identified RIL-C 
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practices, a group of stakeholders and local experts convened to evaluate and select suitable 

impact parameters that resulted from 4 practices with clear and measurable emissions 

reductions: (1) improved skidding equipment (SKID), (2) improved skid trail planning (SKID), (3) 

improved winching (SKID), and (4) directional felling (FELL).   

All crediting baselines were set at the grand mean value for each impact parameter, averaged 

down to nearest whole number. All additionality benchmarks were set at the first quartile value for 

each impact parameter, averaged down to the nearest whole number. The values for all impact 

parameter benchmarks, and the basis for their derivation, are given in  

 

 

 

Table 2. 

5.1.1 Equations for Quantifying GHG Emission Reductions 

Equations are given in Sections 0 - Error! Reference source not found. for calculating emission 

reductions as a function of each of the two impact parameters mentioned above and listed in 

Tables 5.1 and 5.2. Equations for calculating emission reductions (ER) take the basic form of a 

linear equation: 

ER = (baseline impact parameter – measured impact parameter) * (emissions coefficients)   

All equations below include two fixed emissions coefficients:  

1) The ratio for converting from C to CO2 (R term in equations below), and  

2) The fraction of stand-level tree biomass carbon that occurs belowground versus 

aboveground (terms FAGB and FBGB in equations below)  

For each impact parameter, two equations are given: one for emissions from aboveground 

carbon (81% of emission reductions) and one for emissions from belowground biomass carbon 

(19% of emission reductions). The values assigned for these proportions are based on Mokany et 

al. (2006). Note that the figures in this section combine both above- and below-ground emission 

sources. 

5.1.1.1 Procedures for Including Deductions in the Calculations of Emission Reductions as a 

Function of Uncertainty   

Calculations of emission reductions for all impact parameters incorporate deductions for 

uncertainty.  Deductions were made by assigning values at the bottom end of the 95% confidence 

intervals for key input variables used in calculating the relationship between impact parameters 

and emissions.  
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In addition to these deductions, the baselines for each impact parameter are conservative 

because, by including a higher proportion of FSC-certified concessions in the sample than exists 

in the population, a conservative bias was incorporated in the selection of the nine logging 

concessions sampled for source data as described above. 

 

5.1.1.2 Procedures for Establishing a Performance Benchmark Based Upon Available 

Technologies and/or Current Practices, and Trends, within the Sector 

Since the early 1990s, CFEs in the region has developed and adopted a variety of improved 

logging practices including directional felling, improved forest inventories, harvest planning and 

enrichment planting with high value species. Several ejidos within the logging landscape were the 

first forestry operations to get certified by the Forest Stewardship Council (FSC). Today, the 

ejidos practicing forest management represent a broad spectrum of IFM adoption. Ejidos can 

range from large forestry operations in which they are directly involved in harvesting, some even 

processing sawnwood, to ejdos having very small forestry operations, with limited development 

and no involvement in harvesting timber. Currently there are two FSC certified ejidos within the 

logging landscape, both of which were intentionally included in our sample. Presently, only two 

ejidos are applying improved or alternative skidding technology such as modified agricultural 

tractors to extract felled trees. The biased inclusion of FSC certified concessions in the sample 

was intentional, and results in a conservative baseline, as explained above.   

 

Table 1: Procedure to Determine Impact Parameters 

Harvest activity 

category  

Emissions  

Category 

Impact  

Parameter 

Procedure to  

Confirm 

Felling: Includes 

improvements in 

directional felling. 

Emissions from killed 

trees during felling. 

FELL: Average 

number of trees > 10 

cm DBH killed per 

felled tree 
 

Visual assessments of 

killed trees in felling 

gap.  
 



 
 

11 

Skidding: Pre-

harvest inventory 

skid trail planning 

and/or improved 

long-line winching 

and/or use of 

modified tractor 

Emissions from 

mortality resulting 

from skidding 

damage. 

SKID: Average # trees 

> 10 cm DBH killed by 

skidding per harvest 

area (ha)  

GPS mapping sampled 

skid trails and tally of 

trees killed. 

 

 

 

 

Table 2: Calculation of Baseline and Additionality Benchmarks  

Ejido Code FELL: 

Average 

number of 

trees > 10 cm 

DBH killed per 

felled tree 

SKID : 

Average 

number of 

trees > 10 cm 

DBH killed per 

harvest area 

At  (ha) 

1 (Noh Bec) 1.28 37.80 

2(Caobas) 2.11 20.50 

3(Petcacab) 1.90 24.66 

4(Naranjal) 2.36 33.03 

5(Xmaben) 3.33 39.69 

6(Felipe Carrillo) 2.68 27.31 

7(Sta. Maria) 2.67 38.29 

8(Nva. Guadalajara) 2.95 11.61 

9(Botes) 2.05 4.50 

Crediting Baseline 

(mean) 

2.38 26.38 

Additionality 

Benchmark (Q1) 

2.05 20.50 
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5.1.2 Felling Impact Parameter  (FELL): Average Number of Trees > 10 cm DBH Killed per Felled 

Tree  

5.1.2.1 Additionality and Crediting Baseline 

Felling Impact Parameter (FELL) is the number of trees above 10 cm DBH that are killed from 

felling. The crediting baseline for FELL is set at 2.38 damaged trees per felled tree, the grand 

mean whole number value across all nine ejidos sampled.  

The additionality benchmark for FELL is set at 2.05 killed trees per harvest tree, which is the first 

quartile value among the nine ejido mean values. Based on field measurements and expert 

consultation, this is considered a feasible yet ambitious threshold.   

5.1.2.2 Quantification of GHG Emission Reductions 

Reductions in the FELL impact parameter below the crediting baseline results in avoided CO2 

emissions, calculated using the following equations (equations 1 and 2 are fAGC (FELLt) and fBGB 

(FELLt) as referenced in VM0035): 

ERFELL = (2.38 – FELLM) * CBDdam * FTD * R     (1) 

Where: 

ERFELL = Emission reductions from aboveground and belowground carbon due to 

reductions in FELL below crediting baseline (t CO2e/ha) within the annual 

harvest area. 

FELL   = Measured felling impact parameter  (number of damaged trees per felled tree) 

2.38    = Crediting baseline  for number of damaged trees per felled tree 

CBDFELL  = Aboveground and belowground collateral damage killed trees resulting from 

felling (t C/ damaged tree) (fixed 0.25 default value) 

FTD = Felled tree density (trees / ha) (measured in the field) 

R  = Ratio of CO2 to C molecular weight (44/12 default value) 

 

Conservative default values were calculated for collateral damage biomass carbon (CBD) at the 

bottom end of the 95% confidence intervals based on emissions per harvest tree for each ejido.   
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5.1.3 Skidding Impact Parameter (SKID): Number of Trees > 10 cm DBH Killed per harvest area  

5.1.3.1 Additionality and Crediting Baseline 

The skidding impact parameter (SKID) is the number of trees greater than 10.0 cm DBH killed by 

skidding operations per hectare of harvest area. This parameter combines two variables 

influencing the impact of skidding:  

SKIDdam  = The impact per unit length of skid trails (killed  trees/km); and,   

SKIDdens  = The density of skid trails (km/ha). 

The baseline for SKID was set at 26.4 damaged trees/ha representing the grand mean value 

across all ejidos sampled during the TNC RIL-C project. The additionality benchmark for SKID 

was set at 20.5, which is the first quartile value among the nine ejido mean values.   

5.1.3.2 Quantification of GHG Emission Reductions 

Reductions in the SKID impact parameter below the crediting baseline results in avoided CO2 

emissions, calculated using the following equations: 

ERSKID = (26.4 - SKID) * CBD * R      (2) 

Where: 

ERSKID = Emission reductions from aboveground and belowground carbon due to 

reductions in SKID below crediting baseline (t CO2e/ha of annual harvest area) 

26.38 = Crediting baseline value for mean number of trees > 10 cm DBH killed per ha 

(trees/ha)  

SKIDM = Measured value for skidding impact parameter - the mean number of trees > 

10 cm DBH killed by skidding per ha (trees/ha) \ 

CBDSKID = Aboveground and belowground skidding damage biomass carbon (t C/ 

damaged tree) (0.25 default value) 

R  = Ratio of CO2 to C molecular weight (dimensionless) 

Conservative default values were calculated for collateral damage biomass carbon (CBD) at the 

bottom end of the 95% confidence intervals based on emissions per damage tree for each ejido.  

 

5.2 Procedures to Monitor Impact Parameters  

The purpose of monitoring is to generate field measurements after each harvest from which 

emission reductions can be estimated. Thus, following completion of each harvest, all impact 

parameters from all logging emission source categories considered (felling and skidding) must be 

sampled in the field and estimated according to the procedures specified below. 
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Monitoring RIL-C impact parameters in the logging landscape of the Yucatan Peninsula involves 

accessing the annual cutting  block, georeferencing and mapping skid trails, sampling skid trails 

for number of killed trees, and sampling felled trees for collateral damage.  A summary of 

required sampling intensity is given in Table 3 below.  

Throughout the project crediting period, monitoring must be conducted within three years after 

each harvest. 

Table 3: Sample Size Requirements for Monitoring Impact Parameters (IP)1 

IP Name IP Measurement Sample Size Requirement 

FELL Average # of killed trees per felled 

tree  

≥100 felled trees in at least 2 sub-

blocks.  

FTD Felled tree density (trees / ha)  Complete census of all sampled sub-

blocks 

SKID: Skiddam Average # trees ≥10 cm dbh killed 

per km skid trail. 

Tally of all trees ≥10 cm DBH killed 

along sampled skid trail lengths 

totaling ≥5.0 km. 

SKID: Skiddens Average m length skid trail per ha 

of area accessed  

Complete census of skid trail 

networks 

5.2.1 Monitoring Felling Impact Parameters 

Parameter FELLt, average # of trees > 10 cm DBH killed per felled tree in annual cutting block 

from year t, is monitored via a complete census, of ≥100 felled trees within at least 2 sub-blocks..  

Felled tree density (FTD) is measured via a complete census (100% sample) of area At. 

 

5.2.2 Monitoring Skidding Impact Parameters 

Parameter SKIDt, average number of trees greater than or equal to 10 cm DBH that have been 

killed due to skidding activity per hectare in area At from year t, is monitored by monitoring two 

component parameters:  

SKIDdam = Average number of trees > 10 cm DBH killed trees per m skid trail in annual 

cutting block from year t (number/m) 

 

1 All sample sizes can be expected to achieve uncertainty levels at or less than ±15% of the mean at the 

95% confidence level, based on an analysis of coefficients of variation from sampling. 
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SKIDdens = Average meters length of skid trails per hectare in annual cutting block from 

year t (km/ha) 

 

Measure total length of all skid trail networks  (LSKIDt) via complete mapping of all skid trail 

networks in all sampled sub-blocks. 

LSKIDt  = Total length of all skid trail networks in annual cutting block from year t (m) 

Parameter SKIDdens is calculated by dividing the total length of all sampled skid trail by the 

sampled annual harvest area (At). 

𝐒𝐊𝐈𝐃𝐝𝐞𝐧𝐬,𝐭 = 𝐋𝐒𝐊𝐈𝐃,𝐭/𝐀𝐭      (2) 

Where: 

SKIDdens,t = Average meters length of skid trails per hectare in annual cutting block from 

year t (km/ha) 

LSKIDi,t = Length of skid trail network i in sub-blocks within annual cutting block from year 

t (km) 

A,t = Annual harvest area in year t (ha) 

Parameter SKIDdam is monitored by first sampling skid trail networks from the population of 

parameter LSKIDt. Randomly select two sub-blocks within the annual cutting block in year t. Within 

each of the two sub-blocks selected, randomly select a skid trail start (where a skid trail network 

intersects the haul road). Do this by randomly selecting a point along the haul road segment 

passing through a given sub-block, and select the closest skid trail start to that point. Beginning at 

each selected skid trail start, record and measure skid trail distance by walking the skid trail 

centerline while tracking with a GPS unit, for the entire skid trail network to produce parameter 

LSKIDi,t. Continue tracking adjacent skid trail networks in each sub-block until > 2.5 km of total skid 

trail length have been mapped in each of the two sub-blocks (for a total of >5.0 km).  Any sub-

block  network sampled must be fully mapped.  

LSKIDi,t  = Length of skid trails i in sampled sub-blocks at time  t (km) 

 

Along sampled skid trail networks, record the number of killed trees ≥ 10 cm DBH. Note that any 

felled harvest trees, or killed trees due to collateral damage from the felling of harvest trees, 

encountered in the immediate skid trail are not included in the counts. Note that any tree ≥ 10 cm 

DBH that was indirectly killed due to skidding activity is included in the counts (eg., a tree ≥ 10 cm 

DBH that was knocked down by a tree that was knocked down by a bulldozer).  
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Treedam,t,i,j = Number of killed trees > 10 cm DBH counted along skid trail network i in annual 

cutting block from year t (number) 

Average number of trees > 10 cm DBH killed per m skid trail in annual harvest block from year t, 

SKIDdam,t, is calculated weighting by skid trail network length. 

𝐒𝐊𝐈𝐃𝐝𝐚𝐦,𝐭 = ∑ (
𝐋𝐒𝐊𝐈𝐃𝐢,𝐭

∑ 𝐋𝐒𝐊𝐈𝐃𝐢,𝐭
𝐧
𝐢=𝟏

) ∗ (𝐓𝐫𝐞𝐞𝐝𝐚𝐦,𝐭,𝐢  ÷ 𝐋𝐒𝐊𝐈𝐃𝐭,𝐢,)
𝐧
𝐢=𝟏      (3) 

Where: 

SKIDdam,t = Average number of trees > 10 cm DBH killed per m skid trail in annual cutting  

block from year t (number/m) 

LSKIDi,t  = Length of sampled skid trail network i in annual cutting block from year t (m) 

Treedam = Number of killed trees > 10 cm DBH counted along skid trail network i in annual 

cutting block from year t (number) 

 

The two component parameters are combined in the equation below to produce parameter SKIDt. 

𝐒𝐊𝐈𝐃,𝐭 = 𝐒𝐊𝐈𝐃𝐝𝐚𝐦,𝐭 ∗ 𝐒𝐊𝐈𝐃𝐝𝐞𝐧𝐬,𝐭       (4) 

Where: 

SKIDt  = Average number of trees > 10 cm DBH killed in skid trails per ha in annual 

 cutting block from year t (number/ha) 

SKIDdens,t = Average meters length of skid trails per hectare in annual cutting block from 

year t (m/ha) 

SKIDdam,t = Average number of trees > 10 cm DBH killed per m skid trail in annual cutting 

blockblock from year t (number/km) 

6  PARAMETERS 

6.1 Data and Parameters Available at Validation 

Data Unit / Parameter: R   

Data unit: Dimensionless 

Description: Ratio of CO2 to C molecular weight  

Equation: 1, 2, 3, 4, 5, 6, 7, and 8 

Source of data: Periodic table 

Value applied: 44/12  
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Justification of choice of data 

or description of measurement 

methods and procedures 

applied: 

Based on fixed ratio of molecular weight 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: CDB     

Data unit: t C/ha 

Description:  Collateral damage biomass carbon  

 

Equations: 1, 2 

Source of data: Either a fixed default value of 8.55 or calculated. 

Value applied:  

Justification of choice of data 

or description of measurement 

methods and procedures 

applied: 

The conservative default value was calculated for collateral 

damage biomass carbon (CDB) as the bottom end of the 

95% confidence intervals based on measurements in 

Griscom et al. 2014.   

Project area-specific estimates for CDB must be derived 

from the bottom end of the 95% confidence intervals of 

measured stocking levels if 95% confidence intervals 

represent ± ≥15% of the mean - otherwise the mean 

estimate can be used. See Section 5.2.1 for more details on 

calculating CDB. 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: FBGB   

Data unit: Dimensionless 

Description: Fraction of total tree biomass carbon that is belowground; 

fixed value of 0.19 

Equation: 2, 4, 6, 8 

Source of data: Mokany et al.2006 

Value applied:  
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Justification of choice of data 

or description of measurement 

methods and procedures 

applied: 

Derived from R:S value for tropical/subtropical moist 

forest/plantation > 125 Mg biomass/ha 

Purpose of data: Calculation of emission reductions 

Any comment:  

Data Unit / Parameter: SKID  

Data unit: trees/ha 

Description: Baseline value for skidding impact parameter - mean 

number of trees > 20 cm DBH destroyed per ha; fixed value 

of 19.0 

Equation:  

Source of data: Calculated in module 

Justification of choice of data 

or description of measurement 

methods and procedures 

applied: 

See Table 2 in Section 5.1.1 

Purpose of data: Calculation of emission reductions 

Any comment:  

6.2 Data and Parameters Monitored 

Data Unit / Parameter: FELLt 

Data unit: Percent 

Description: Felling impact for application in East and North Kalimantan: 

% felled trees abandoned in annual harvest block from year 

t 

Equation: 1, 2 

Source of data: Percent derived from visual appraisals from felled trees 

sampled in the field. 

Description of measurement 

methods and procedures to be 

applied: 

A tally of all felled trees is kept throughout the sample, from 

which FELL1t at time t is calculated (i.e. as the number of 

sampled felled trees from which no discernible volume has 

been extracted divided by the total tally of felled trees that 

were sampled).  

Tallies are conducted in all, or a subsample of, the same 

skid trail networks sampled for LSKIDi,t and ASKIDi,t. A complete 
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felled tree tally must be completed for each of the skid trail 

networks where a tally of felled trees is begun. 

Frequency of 

monitoring/recording: 

Within two years after each annual harvest. 

QA/QC procedures to be 

applied: 

Standard quality control / quality assurance procedures for 

forest inventory including field data collection and data 

management shall be applied.  Sampling plan and standard 

operating procedures (SOPs) for field measurements must 

be documented.  Procedures to randomize selection of skid 

trail networks for sampling must be documented. 

Throughout field measurement events, an opportunistic 

sample of ~10% of sampled felled trees shall be re-

measured to assess measurement error – average 

difference in % felled trees abandoned between re-

measurements and original measurements must not exceed 

10% of FELL1t. 

Re-measurement for this purpose shall be done by different 

field personnel. 

Purpose of data: Calculation of emission reductions 

Any comment: Felled trees tallied within a skid trail network are all felled 

trees visible from areas accessed by skidding machinery (≤ 

48 m from dozer skid trails, ≤ 75 m from long-line cable 

winch anchor points) in skid trail networks sampled for 

monitoring parameter SkidEK.  Pacing of these distances is 

sufficient for establishing the boundaries of the search area. 

 

 

Data Unit / Parameter: SKIDdens,t 

Data unit: km/ha 

Description: Skidding impact for application in Yucatan Peninsula density 

component: average meters length of skid trails per hectare 

in annual harvest block from year t 

Equation: 12, 14 

Source of data: Calculated 

Description of measurement 

methods and procedures to be 

applied: 

 

Frequency of 

monitoring/recording: 

Within two years after each annual harvest 
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QA/QC procedures to be 

applied: 

Calculated parameter – not applicable 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: SKIDdam,t 

Data unit: #/m 

Description: Skidding impact for application in Yucatan Peninsula: 

mortality component: average number of trees > 10 cm DBH 

killed trees per m skid trail in annual harvest block from year 

t 

Equation: 13, 14 

Source of data: Calculated 

Description of measurement 

methods and procedures to be 

applied: 

 

Frequency of 

monitoring/recording: 

Within two years after each annual harvest 

QA/QC procedures to be 

applied: 

Calculated parameter – not applicable 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

 

Data Unit / Parameter: LSKIDi,t 

Data unit: m 

Description: Length of skid trails  in sampled sub-blocks at time t (km) 

Equation: 12, 13 

Source of data: Field surveys 

Description of measurement 

methods and procedures to be 

applied: 

Measured directly by complete mapping. Also note that this 

parameter represents skid trail length in the horizontal plane 

(ie, skid trail length must be corrected for slope). 

Frequency of 

monitoring/recording: 

Within two years after each annual harvest 

QA/QC procedures to be 

applied: 

Standard quality control / quality assurance procedures for 

forest inventory including field data collection and data 
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management shall be applied.  Sampling plan and standard 

operating procedures (SOPs) for field measurements must 

be documented, and specify how field use of GPS units will 

avoid inclusion of spurious tracks by field crews unrelated to 

skid trail centerlines.  

GPS accuracy during field measurements must be recorded 

and must be less than 10 meters.  GIS smoothing 

procedures should be employed to eliminate GPS tracking 

error (which can cause raw GPS track to show small scale 

jagged lines which do not reflect actual skid trail 

centerlines). 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: ASKIDi,t 

Data unit: Ha 

Description: Area corresponding to skid trail network in annual harvest 

block from year t 

Equation: 12, 13 

Source of data: GIS analysis 

Description of measurement 

methods and procedures to be 

applied: 

The area corresponding to the skid trail network is estimated 

by applying a buffer 18.2 m either side of the vector map of 

the skid trail network using GIS (or 100 m from long line 

winch system skidding). The outer boundary of the polygon 

formed by the buffered skid trail network is the area 

corresponding to that skid trail network. Any areas outside 

the boundary of the annual harvest block from year t must 

be excluded. 

Frequency of 

monitoring/recording: 

Within two years after each annual harvest 

QA/QC procedures to be 

applied: 

All GIS procedures applied to generate ASKIDi,t shall be 

documented.  Any imagery or GIS datasets used must be 

geo-registered referencing corner points, clear landmarks or 

other intersection points.   

 

Area limits of ASKIDi,t will be constrained by the haul road at 

the base of the skid trail network, the boundaries of the 

annual permitted cutting block, and any areas within the 
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annual cutting block that are not accessed., and thus 

excluded from At. 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: Treedam 

Data unit: Number 

Description: Number of killed trees ≥ 10 cm DBH killed by skidding tallied 

along skid trail network i in annual harvest block from year t 

Equation: 12, 13 

Source of data: Field surveys along sampled skid trail networks 

Description of measurement 

methods and procedures to be 

applied: 

Killed trees are censused along the same skid trail networks 

measured to assess skid trail length. All killed trees ≥ 10 cm 

DBH within sampled skid trail networks (≥ 5 km of skid trail 

length) are tallied (counted). Killed trees are trees that have 

fallen to the ground, been uprooted or with trunk snapped 

below the first branch. Note that any felled harvest trees 

encountered in the immediate skid trail are not included in 

the counts.   

Frequency of 

monitoring/recording: 

Within two years after each annual harvest 

QA/QC procedures to be 

applied: 

Standard quality control / quality assurance procedures for 

forest inventory including field data collection and data 

management shall be applied.  Sampling plan and standard 

operating procedures (SOPs) for field measurements must 

be documented. Procedure to randomize selection of skid 

trail starts must be documented.  

During field measurement, one sampled skid trail network 

will be selected for re-measurement to assess measurement 

error.  The Skiddam,t parameter, calculated independently 

using the re-measured skid trail, shall not differ by more 

than 10% from the initially measured value for that skid trail. 

Re-measurement for this purpose shall be done by different 

field personnel. 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: Skid 
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Data unit: #/ha 

Description: Skidding impact for application in Yucatan Peninsula: 

average number of trees > 10 cm DBH killed in skid trails 

per ha in annual harvest block from year t 

Equation: 14 

Source of data: Calculated 

Description of measurement 

methods and procedures to be 

applied: 

 

Frequency of 

monitoring/recording: 

Within two years after each annual harvest 

QA/QC procedures to be 

applied: 

Calculated parameter – not applicable 

Purpose of data: Calculation of emission reductions 

Any comment:  

 

Data Unit / Parameter: FTD 

Data unit: Trees/ha 

Description: Felled tree density for application in Yucatan Peninsula: 

average of felled trees in annual harvest block from year t. 

Equation: 9, 11 

Source of data: The mean diameter of felled trees is derived from the 100% 

commercial timber inventories of annual cutting areas 

conducted by commercial logging concession holders. 

Description of measurement 

methods and procedures to be 

applied: 

A mean diameter is calculated from the dataset of all trees 

inventoried for intentional felling as part of the 100% 

commercial timber inventory conducted by the logging 

concession holder.  

Frequency of 

monitoring/recording: 

This parameter is calculated following completion of each 

annual harvest based on the commercial timber inventory 

conducted prior to each annual harvest. 

QA/QC procedures to be 

applied: 

Standard quality control / quality assurance procedures for 

forest inventory including field data collection and data 

management shall be applied.  Standard operating 

procedures (SOPs) for field measurements must be 

documented. 

Purpose of data: Calculation of emission reductions 
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Any comment:  
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APPENDIX 1: EXPERT CONSULTATION  

In order to get feedback from stakeholders in the Yucatan Peninsula on the design and the specific 
parameters of this module, The Nature Conservancy conducted a one day workshop on 4 March 2016 in 
Felipe Carrillo Puerto involving 44 participants composed of forest team members, forest technicians, 
government representatives, non-governmental entities, and research centers gathered into working 
groups to discuss the results and provide feedback. Multisectoral participants discussed feasibility, 
barriers, and the benefits of implementing the proposed best forestry practices in forestry ejidos on the 
Yucatan Peninsula.  

In addition to receiving broad feedback on the conceptual approach in this draft VCS RIL-C methodology 
module, the specific goal of this workshop was to receive feedback on the level of ambition and feasibility 
of achieving specified levels of impact parameters, for the purposes of setting additionality benchmarks 
that balance feasibility (participation) with avoidance of freeloaders.  

More information on the specifics of the consultation can be seen in the policy brief “Quantifying the 
Carbon Emissions of Forest Use on the Yucatan Peninsula.” 
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