IUFRO 4.01.00 Forest mensuration & modelling
State of Knowledge
Forest mensuration (also called forest measurements) has undergone a number of important changes in recent years.  Electronic measuring devices using laser or ultrasound emissions have become commonly used to measure distances.  These devices have reduced the time to measure tree heights considerably, and can be used to quickly obtain other tree parameter measures including spatial positions.  Ground Positioning Systems (GPS) that triangulate satellites to determine ground positions have become widely used.  
Aerial photographs continue to be used in navigation, and for planning, forest inventory, and management purposes.  However, these are often digital or are converted to digital formats when used in forestry today.  Augmenting aerial photographs with other remotely sensed imagery has become more common.  Landsat imagery has been in use for some time, but newer imagery, such as SPOT, have increased resolution both in space and in band width.   LiDAR, an active sensor to measure position from an aircraft to the top of objects, is being tested for modelling crown structure and other features for inventory purposes.   Other types of imagery (e.g., MODIS of NASA) have been used to estimate net primary productivity (NPP), leaf area index (LAI), and other productivity measures related to forest function and growth.  
New methods of tree-ring analyses, including physical, chemical, and anatomic features, have facilitated reconstructions of growth conditions and investigations of impacts of environmental changes on forest growth.  These data have improved studies of growth-environment relationships.  
At the same time, modelling methods have evolved.   Tree-level, distance dependent models that grow individual trees based on their competition with neighbours are frequently used to model growth of complex stands with many species, and multiple ages.  A number of indices that reflect stand structure in vertical and horizontal dimensions have been proposed, and are being tested for use in growth models, and in inventory applications.  Methods that are currently under development in biometrics journals, such as mixed linear and nonlinear models, as well as general linear and general linear mixed models are being tested for use as they become more readily available.  Modifications for practical applications are being proposed also.  
The integration of data across scales has also seen the development of new methods.  Nearest neighbour imputation methods that utilize information from ground samples, maps, and remote sensed images to improve the accuracy and number of variables provided by forest inventories are in development.  These nearest neighbour methods have been used to provide within stand details from stand level variables as well. 

Changes in forest mensuration have been motivated by the need for greater information on forest environments.  There is a continued need for timber supply information and forecasts through time.  Coupled with this is the need for information on: carbon cycling and how this relates to changing climates, biomass as a source of energy, availability of habitats for animal species, biodiversity of plant and animal species, and relationships between forests, grasslands, deserts, and water bodies.   The basis for all of these information needs is a forest inventory linked with models that forecast changes in response to natural and human disturbances.  

These changes in measurement technologies, modelling approaches, and fitting methods are being researched.  There are linkages between 4.01.00 and all other research groups of Division 4, as well as Division 1 (e.g., 1.05) in developing and testing these methods.  Since the World Congress in Brisbane, Australia in 2005, a number of conferences have been held to discuss new methods, and to disseminate results.  These have included a conference on carbon monitoring and modelling as a means of reducing atmospheric carbon (Spain, 2006), the use of nearest neighbour methods for inventory purposes using satellite imagery (USA, 2006 and Italy, 2007), modelling and measuring complex stands (Canada, 2007), and integrating forest models with product outputs (USA, 2007).  There are proposals for an inventory meeting in Canada, and a meeting on management and measurements in Australia both in 2009.  These conferences are often across IUFRO working groups and Divisions, resulting in cross-collaboration and exchanges.  Descriptions of these recent events and publications are given in Activities and Events and Publications and References sections for each Working Group under 4.01.  
