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Land use stratagies will be developed for an effective
and sustainable production of woody biomass as raw
material and energy source with site adapted treeand bamboo stands.
New methods of forest inventory (terrestrial laser
scanning), harvesting techniques taking the ecological conditions in steep terrain into account (cable
crane technology), methods to determine wood density (HF densitometry) as well as the transformation
of woody biomass in energy efficient substrates
(pellets) will be employed. The project team has its
main research activity in the three Chinese provinces
Sichuan, Zhejiang and Guangxi.

Chinese Academy of Forestry
http://www.forestry.ac.cn/

1. Terrestrial laser scanning and
biomass assessment
Within the last years, terrestrial laserscanners have
been increasingly used in forestry to determine tree
parameters (DBH, height, crown base) on the basis of
three- dimensional laserscan data.
The goal is to develop methods for a non-destructive
estimation of woody biomass in combination with
wood density measurements (see 4.), which can be
employed in forest inventories. Besides volume,
other stand- and single tree- parameters as branching angle and branch-diameter will be estimated
by the help of a fully automatic software.
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2. Harvesting and wood processing

3. Site assessment and nutrient cycling

4. Quality analysis of woody biomass

In the past decade harvesting activities have not
been in the focus of forestry research in China , resulting in a lack of technical development and knowledge. This is especially true, where forest plantations
are situated in steep terrain, where harvesting is a
challenge in economical, organization and safety
aspects.

The site-specific potential of available soil nutrients
and assessment of harvested biomass and nutrient
export from forest sites is crucial for preserving soil
fertility and environmental soil functions in the long
run both for production and ecosystem services.

Wood density is a key parameter for both, mechanical properties and energy related characteristics. Due
to significant correlations between wood density and
various wood properties, it is used widely as an indicator of wood quality. High-frequency (HF) densitometry is a new method of non-destructive analysis of
wood density. This innovative technique enables a
high resolution detection of on inter- and intraannual density variations of tree rings and wood surfaces

By today in most cases small dimensioned trees are
harvested, using motor-manual techniques with intensive labor input.
The main objective is to develop concepts for adapted semi-mechanized harvesting methods as cable
crane systems and for the utilization of smalldimensioned round wood and bamboo for advanced
bioenergy products as pellets

An intensive and detailed mapping of the nutrient
and water holding potential as well as erosion risk in
diverse forest plantations may contribute to a largescale site classification. This should lead to statements about potentials and/or restrictions about the
utilization of these plantations from which management options could be drawn.
The main objective is to determine site-specific humus and nutrient potentials of soils and to elaborate
a specific classification system as well as forest-type
and management-specific carbon and nutrient flux
models.

The main objective is to develop a method to detect
biomass on tree and stand level (see 1.) and to investigate radial and vertical density profiles for Chinese tree species.
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5. Social and economical aspects of
biomass production
The enthusiasm for forest management and biomass
production has been driven by various incentive
measures.
In view of the wide differences in the land productivity as well as varying opportunity costs across the regions support measures (e.g.: tax relief, subsidies on
planting, equipment, loans, insurances etc.) would
need to be tailor-made for selected sites for biomass
production. In the context of climate change, forest
carbon trading has the potential as an important
driver of biomass production.
The main objective is to analyze the major driving
factors of biomass production as potential fiscal support systems, to model the potential influence of carbon markets and to assess the risks for the major
biomass production regions of China.
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