Input :

Classical yield table, mean and dominant stand values; each line corresponds to a stand at a given age

Ouputs :

Critical wind speed and its return period for breakage and overturning for each stand description of the input table Software ForestGALES How to adapt GALES to Maritime pine?

•Tree-pulling measurements

• Inputs In 2005, wind risk is a forgotten subject for INRA…. • First uses during a project: ANR Forwind (M. Fournier, UMR Lerfob)

• For what? connection with different growth models and operational uses • with PP3, maritime pine growth model for Landes de Gascogne • With Fagacees (oak and beech growth models)

Capsis and ForestGales library in2014 : connection with PP3

Capsis and ForestGales library in 2014

Capsis and ForestGales library in 2014

• Two scales to compute wind vulnerability :

• Stand level: with only one species, with regular spacing • Tree level: each tree could be from different species

• With spatialisation • Without spatialisation
• The level of connection with Forest Gales depends on the growth model capabilities to provide more or less complete information on the stand and the trees

• For example if the growth model is able to provide the weight of the bole sections, FG will then integrate these input data. • Otherwise, FG can compute the missing data with ou without species dependant relationships.

• For one step of a silvicultural scenario or a complete project

Organisation of Forest Gales Library

Configuration Boîtes de dialogue

Méthodes de calcul

Interface

What are the inputs from a growth models in order to use Forest Gales library Non interactive use of Forest Gales Library

The work already done …

• Implement of two methods

• A simplified case of critical wind speed calculation (useful for large simulation data: for example landscape scale) • The classic method used in 2004: FG Stand level Roughness Method

• We checked the two methods • Simple connection with PP3: tree density, Dg, Hg for one step or several. A large majority of models under Capsis could connect the library (but needs species parameters). • Computations and display the results in a panel of the dialog box • Display in a graph of critical speeds versus time.

Work in progress…

1. Additionnal input data for a mean tree : crown dimensions, stem weight, stem profile -Analysis of impacts, comparison with Scot pine for example 2. Activation of the "Tree" interface: sending data of all trees in a stand 3. Choice between (stem weight) and (Ht x Dbh²) for anchorage computation 4. How to use stem profile and wood quality ?

In addition the current discussions on anchoring trees … and their use in Gales 

  Determine the species' mechanical behaviour depending on local silviculture conditions Aim in 2004 : Adapt this model to Maritime Pine cultivated in Les Landes de Gascogne For monospecific and even-aged stands Implemented in a specific software Forest GalesThe outputs of PP3/Lemoine for GALES

•

  Must give a species name: for example « Maritime Pine », in order to use the preferred parameters • Must compute tree or stand diameter: Di or Dg • Must compute tree or stand height: Hi, Hg or Hdom • Must give the tree density or tree spacing: number of trees per ha • Optional variables: • Length or diameter of the crown • Stem volume or stem weight • Crown volume or crown weight • Stem profile # ligne de commentaire si besoin # ligne vide # Identifiant du point IFN Sol Type Profondeur de sol nha hdom species dbh_m height crownWidth crownDepth StemVolume StemWeight CrownVolume CrownWeight

••

  Impact of soil type: only sand in SW France… but what is the role of hydromorphy? • Impact of rooting depth : is it relevant for Maritime pine in SW France? Dimensions and mass of a 1m long section of trunk • Soil-root plate dimensions • Diameter of all the horizontal roots at the edge of the soil-root plate of the TM crit is [H x DBH 2 ] with R 2 = 0.94 p = 0.02

  

  

  

  

  

  

  

  

  

  

  

Soil type • Rooting Depth Simulations at stand scale Initial density t/ha Final density t/ha Number of thinning S1 S2 1250 1500 300 300 4 5 60 70 80 90 100 110 120 130 20 25 30 35 40 45 50 Age Critical wind speed km.h -1 uprooted breakage

  

	Results	
	Windows to lauch	
	ForestGales	
	• Wind-firmness of stand decreases with stand age	
	• Dominant type of damage = uprooting	
	• Space between trees : impact on wind penetration	Graph in
		Capsis to
		visualize
		results
	• Strong influence of the slope of the regression on predictions
	• Weak influence of crown size in high stand density	

• Species • Height • Diameter (1.3 m) • Spacing (for Roughness Method) • Consistent with observations made on real damages BUT ForestGALES is thought to be too pessimistic BUT ForestGALES doe not integrate thinning impacts Forest Gales/Capsis+PP3 in 2004 : two softwares which exchange data; ouputs in Capsis

  Need to make model structure flexible enough to allow different types of application (research, operational, planning, etc.) • Allows control of changes and upgrades so that we don't end up with multiple versions all round the world

	Why implement ForestGales in Capsis ? Barry's answer:… A new Library Forest Gales in Capsis in 2014
	• Forest Gales, a new libray Capsis

• But Klaus in 2009 ! • And Barry Gardiner came to Bordeaux in 2011… Be careful Wind Risk, a new team is ready ! • Need standard version that can be accessed from multiple software languages and packages (e.g. ARCGIS, CAPSIS, Web-based applications, etc.). • • In order to improve the connection with growth models • JAVA and LPGL licence • One tool which can be share by modelers and users easily: only one repository in the world • With or without Capsis

tested pines: 12 -56 cm DBH,15 -56 year-old • 71 pines were uprooted • 27 pines failed in the stem, with different types of breakage

Static winching tests