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ForestGALES: Information Flow 
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• Inputs 
• Tree species 
• Tree height 
• Tree diameter (1.3 m) 
• Spacing 
• Soil type 
• Rooting Depth 
• Latitude and Longitude (for wind climate information) 

• Outputs 
• Critical wind speed for overturning 
• Critical wind speed for breakage 
• Return period for overturning (if wind climate data available) 
• Return period for breakage (if wind climate data available) 

• Other Requirements (in external parameter files) 
• Crown width equation 
• Crown depth equation 
• Stem taper equation (for calculating stem weight) 
• Wood Modulus of Rupture (MOR) 
• Wood Modulus of Elasticity (MOE) 
• Wood density (for calculating stem weight) 
• Rooting resistance (function of tree size, rooting depth and soil type) 

ForestGALES: Inputs and Outputs 
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Parameterising ForestGALES: Wind Climate Data 
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ForestGALES: Wind Climate Data for Basque Country 
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ForestGALES: Wood Strength Data 
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ForestGALES: Tree Pulling 
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ForestGALES: Tree Pulling 
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ForestGALES: Tree Pulling 
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ForestGALES: Tree Pulling of Eucalyptus 
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ForestGALES: Tree Pulling of Radiata Pine 
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ForestGALES: Tree Pulling of Beech 
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ForestGALES: Tree Pulling Example 



15 Basaize Workshop 
GALDAKO 

15 

ForestGALES: Tree Pulling Results 
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Species Parameter Files 
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Basaize 1.1 Wind Risk Model 
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ForestGALES: Validation in Basque Country 
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ForestGALES: Validation in Basque Country 
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ForestGALES: Validation in Basque Country 
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Critical wind speed (m/s) 

ForestGALES: Validation in Basque Country 
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Vegetation height and damage caused by Storm Xynthia 
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ForestGALES: Validation in Basque Country 
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Wind speed and damage caused by Storm Xynthia 

Gaztelumendi et al., 2011 
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ForestGALES: Validation in Basque Country 
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Wind speed and critical wind speed (CWS) by Basaize 
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ForestGALES: Validation in Basque Country 
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Modelling Wind Risk at Regional Level 
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To Date 
1. ForestGALES 2.5 has been modified to work in the Spanish Basque Country and the new 

model is called Basaize 1.1  
2. Tree pulling experiments in Northern Spain of radiata pine and eucalyptus globulus have 

been used to parameterise the model. 
3. Tree pulling of fagus sylvaticus in North-eastern France have been used to parameterise the 

model for beech. 
4. Other species parameterisations based on data from other tree pulling experiments 
5. Map of Weibull A and Weibull k wind climate parameters for the Basque Country produced 

from  more than 70 meteorological stations (function of elevation, topographic shelter & 
distance from the sea) 

6. Initial validation of Basaize using wind damage to radiata pine from storms Klaus and 
Xynthia 

 
Future 
1. Further tree-pulling Fagus sylvaticus in Basque Country. 
2. Full validation of Basaize with data from Storms Klaus and Xynthia 

Summary 



THANK YOU 
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