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Building tree allometric equation to assess volume and biomass : from the field to the prediction

1. Forest stratification (theorical concept); 2. Three approaches for land use change assessment; 3. Assessing national land use & carbon stock changes; 4. Different methods to assess forest carbon stocks and carbon stock changes; 5. Harmonization of tree allometric equations to maximize the use of existing tree allometric equations; 6. Definitions; 7. Content of the course.

CONTENT

• adequate, i.e., capable of representing land-use categories, and conversions between land-use categories, as needed to estimate carbon stock changes and greenhouse gas emissions and removals;

• consistent, i.e., capable of representing land-use categories consistently over time, without being unduly affected by artificial discontinuities in time-series data;

• complete, which means that all land within a country should be included, with increases in some areas balanced by decreases in others, recognizing the biophysical stratification of land if needed (and as can be supported by data) for estimating and reporting emissions and removals of greenhouse gases; and

• transparent, i.e., data sources, definitions, methodologies and assumptions should be clearly described.

1.Forest stratification (theorical concept) Under the IPCC 2006:

Generally, all data should be:

1.Forest stratification (theorical concept)

The land-use categories for greenhouse gas inventory reporting are:

(i)Forest Land
This category includes all land with woody vegetation consistent with thresholds used to define Forest Land in the national greenhouse gas inventory. It also includes systems with a vegetation structure that currently fall below, but in situ could potentially reach the threshold values used by a country to define the Forest Land category.

(ii) Cropland (iii) Grassland (iv) Wetlands (v) Settlements (vi) Other Land

Under the IPCC 2006:

Land-use categories and sub-categories may be further stratified on the basis of land-use practices and biophysical characteristics in order to create more homogeneous spatial units as may be used for emissions estimation 1.Forest stratification (theorical concept) Strata are areas assumed to contain trees from a single population (in terms of statistical prediction).

Within stratum vegetation characteristics will be similar in terms of structure, species composition, size class, growth form, age distribution, and canopy characteristics.

The strata used for sampling biomass will be limited by the available vegetation classification and mapping schemes and the scale of estimation required, which in this case is national.

Stratifying an forest area by its carbon stocks rather than by forest vegetation can reduce uncertainty and costs

Table 1. Land use change matrix. This matrix describes the change trajectories of the six categories defined under the IPCC GHG Guidelines ( 2006): FL = Forest Land, GL = Grass Land, CL = Crop Land, SL = Settlement Land, OL = Other Land. These categories are firstly divided into managed and unmanaged land, then further subdivided into homogeneous strata (i.e. forest types, grassland types, etc.). Columns and row totals show the total land area for each sub-category at times T0 (Initial Area) and T1 (Final Area), the Net Change (last row) is estimated as the difference between T0 and T1. 

Land use change matrix

Different methods to assess forest carbon stocks and carbon stock changes

This study also demonstrates that the biomass estimates are primarily driven by the biomass reference data while the type of spatial maps used for their stratification has a smaller, but not negligible, impact. Avitabile et al. ( 2011) Stem volume is function of a tree's height, basal area, shape, and depending on definition, bark thickness. Volume is often measured for specific purposes, and the interpretation of the volume estimate will depend on the units of measurement, standards of use, and other specifications… For example:

5.Harmonization of tree allometric equations to maximize the use of existing tree allometric equations

Biological volume is the volume of stem with branches trimmed at the junction with the stem, but usually excluding irregularities not part of the natural growth habit (e.g. malformation due to insects, fungi, fire, and mechanical damage).

Merchantable volume: excludes some volume within irregularities of the bole shape caused by normal growth in addition to those irregularities not part of natural growth.

For example, the volume contained in the swelling around a branch node may be excluded because this volume could not be utilized (by a nominated user).

Gross volume estimates would include defective and decayed wood.

Net volume estimates would exclude defective and decayed wood. 

  national land use & carbon stock changes

  Kenzo et al. (2009) Henry et al. (2010) 

  1. Basis for biomass assessment: from the biology to the AE (Complexity of tree growth and biomass allocation) 3. Field work: example from case studies 2. Sampling strategy and stratification 4. Data entering, data management and QC 5. Graphical analysis and first data interpretation

  

  

  

  

  

  

  

Table 1 .1. Use change matrix within a land use subcategory.

 1 This table subcategorizes the change trajectories on forest land into their management activities. As an example, this matrix focuses on degradation, Sustainable Management of Forests (SMF) and Enhanced Carbon Stocks (ECS), affecting evergreen lowland rainforests.

	3. Assessing national land use & carbon stock changes
	Degraded Burning Degraded Selective logging Degraded Insect Infestation SMF ECS (restoration) ECS (afforestation/ reforestation) Conservation Final Initial (B)	Degraded 4 Burning	Degraded 5 Selective	Degraded Insect 0 Infestation	SMF 4 1	ECS 12 (restoration)	ECS 15 (afforestation/	Conservation 0	...	4 5 4 1 12 15 0 Final Area	Forest activity data matrix
	...										
	Initial Area	4	5	0	5	12	15	0	0	41	
	Net change (Δ = T0-T1)	0	0	4	-4	0	0	0	0	0	

...

Different methods to assess forest carbon stocks and carbon stock changes

  

	Method 1: Average carbon stocks / stratums / land uses Method 2: modelling
	AGC	ST1 FL Managed lowland forest FL Managed > 1000m ST2 ST2 ST1	Etc…
	variables ST3 NDVI/ NDFI, AVI, GVI etc…	ST3	ST1
	Remote sensing/ optical sensors		Remote sensing/ radar sensors	Remote sensing/ laser sensors
	Ecological zones identified >>	ecology, climate, topography
	Land use identified Stratum Landsat, MODIS, Ikonos, Quickbird, DEMOS	>> >>	boundary mapping, remote sensing field measurements/ remote sensing Envisat, PALSAR ERS, JERS, Lidar
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