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IT tool for calculating the impact of forest management on ecosystem services. 

An IT tool has been created using the programming language VBA, structured using Microsoft 

Excel, to calculate the impact of forest management on ecosystem services: carbon, water and 

biodiversity. The aim is to assess the impact of forest management on these services simply and 

using easy-to-measure variables that are well known throughout the forestry sector. This 

document details the main reasons for developing this application, its structure and how it 

works. Future updates to the application are also listed, with images of the programme.  
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1. Objectives of the action 

Multifunctional sustainable management to mitigate and adapt to climate change is intended to 
have a positive impact on ecosystem services: carbon, water and biodiversity. To assess this 
impact, a methodology has been developed specifically for this project, adapted to the climate 
and landscape of Catalonia as part of action C6 of the LIFE CLIMARK project. The measurements 
used are the quantity of carbon sequestered, the quantity of water generated and the land’s 
capacity to support biodiversity (Cervera et al. 2022). 
To help assess the impact of the work of forestry managers and ensure that the methodology is 

correctly applied, an IT tool has been developed to directly calculate the impact on various 

ecosystem services. The calculator has been developed as part of action C8.  

2. The “FES Impact Calculator” application 

The application brings together the entire methodology for calculating the impact on forestry 
ecosystem services (Cervera et al. 2022) and is programmed in Visual Basic for Applications 
(VBA) in a Microsoft Excel environment. According to the methodology, the impact of forest 
management is classified under different headings according to different groups of equations. 
For this reason, the application comprises various modules: a main module, and modules for 
measuring the impact of management on the carbon balance, the impact of forestry work and 
the products obtained, carbon emissions avoided, the impact on water resources and on 
biodiversity.  
 
The main module displays the overall results of the impact of forest management on ecosystem 
services, which is calculated independently. This module contains various functions, some for 
accessing the other modules and others for editing, validating and saving data. General 
information on the stand can also be added. Each module requests different information and 
data to be input in order to calculate the corresponding impact: the management model and 
the pre- and post-felling dasometric data of the forest biomass to measure the impact of the 
work on the carbon balance; the yields of extractive and transport activities, and the products 
obtained, in order to measure the impact of the forestry work; the probability of fire and the 
area protected by the work in order to measure carbon emissions avoided. Environmental and 
pre- and post-felling dasometric data are then entered to measure the impact of the work on 
water resources. Finally, to measure the impact of the work on biodiversity, the initial and 
expected values for each factor in the Biodiversity Potential Index are entered, in accordance 
with the intended improvements.  
 

The application contains two further sections. The first section displays all the data and 

information entered to calculate the impact, and the results thereof, in summary form, so the 

user does not have to consult each module individually. The second section is a database 

containing all the indices, constants and values used by the calculator in its operations. This 

section cannot be edited.  
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3. Future implementation 

To maintain and encourage multifunctional sustainable management through forestry projects 

for mitigation and adaptation to climate change, updates to the application may be 

implemented in the future to:  

• Keep the methodology for calculating the impact up to date.   

• Extend the number of forestry species the modules can handle, and the number of 

management models.  

• Implement an option to modify the equations, indices, constants and values that each 

module uses in order to test new methodologies. Under no circumstances can the 

section in the database that defines the indices, constants and values used by the 

modules be modified.  

• Improve the appearance and usability of the application via the project website, to make 

it more widely known and used.  
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Annex 1 – Images of the calculator 

 

Figure 1. Main module of the calculator. 

 

 

Figure 2. Impact on water resources module. 
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Figure 3. Impact on carbon balance module. 

 

Figure 4. Impact on biodiversity module. 


