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Welcome to Smartelo 
 
 
One of the most important decisions in forest management is signaling. At this stage, the 
number and type of trees that will remain standing (and, conversely, those that will be 
harvested) are determined, so as to improve the state of the forest, incorporate the criteria for 
conservation of biodiversity and ensure sustainable use of the forests. 
 
Over the last few years, different forest marteloscopes have been created throughout Europe. 
These are forest areas in which all the tree species that make them up have been notated, 
measured, numbered and spatially located. Some of the main applications of the 
marteloscopes are focused on the practice of signaling and improvement in decision making 
(professional field), estimation of tree and stand variables (educational purpose), the carrying 
out of research projects and the dissemination and transfer of sustainable forest management 
projects (social purpose), among others. 
 
Directly related to these objectives, Smartelo is composed by two apps: 
 
1. Smartelo PC: An app that manages the large amount of data from marteloscopes and allows 
obtaining and making available different results (dendrometric, economic, ecological) from 
each one of them for the improvement of decision making in this important activity. 
 
2. Smartelo Portable: Adaptation of Smartelo PC that allows the users to carry out forest 
marking activities in situ by means of an application adapted for mobile devices, in which real 
time information is obtained about the signaling status based on the forestry objectives pre-
established by the user. 
 
The design and interface of Smartelo allows the user to work with it as a general forest 
information manager, since the main source of information it handles is the forest inventory. 
That is why this tool has research application in areas such as sustainable forest management, 
education, exploitation of forest resources, wood transformation industries, climate change, 
renewable energies (biomass) or valuation. Smartelo aims to introduce new technologies in the 
forestry sector and related areas. 
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This manual has been developed with the aim of bringing the structure, operation and main 
features of the desktop version of Smartelo (known as Smartelo PC) closer to the user. 
 
Smartelo PC is an Excel workbook made up of 10 main sheets, plus 2 additional sheets (Credits 
and Help). 
 
The following guide explains the main functions and features offered by Smartelo PC, according 
to the different sheets that constitute it, being these the following: 
 

1. Home………………………………………………………………………………………….pag.4 
 

2. Schaeffer Rates…………………………………………………………………………..pag.6 
 

3. Coordinates………………………………………………………………………………..pag.8 
 

4. Trees…………………………………………………………………………………………..pag.9 
 

5. Stand…………………………………………………………………………………………..pag.11 
 

6. Economy……………………………………………………………………………………..pag.12 
 

7. Ecology……………………………………………………………………………………….pag.14 
 

8. Teams…………………………………………………………………………………………pag.15 
 

9. Biomass………………………………………………………………………………………pag.17 
 

10. Results………………………………………………………………………………………..pag.19 
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1. HOME spreadsheet 
 
 
It is one of the most important sheets in Smartelo because it is where the main parameters 
that make smartelo works must be set. These are divided into the following sections: 
 

• General info:  General data must be introduced, such as the name and area of the 
marteloscope, economic data such as the updating rate, prices of the dead tree, and 
others referring to ecological aspects and marteloscope management. In addition, data 
referring to the number of trees (Tree Sheet) and Team/operators (Team Sheet) 
participating in the management of the marteloscope are automatically obtained. 

• Shaeffer cubic rates: The total unit volume (in cubic meters) is one of the base data to 
obtain most of the results that Smartelo offers. To do this, Smartelo allows you to 
enter volume data per tree (if available), enter your own cubic rate , or use Schaeffer 
cubic rates for the calculation of each unit volume. In this section, the best cubic rate, 
an associated rate number, and a morphic coefficient (recommended 0.6 for 
hardwoods and 1 for softwoods) must be selected for each species. The Schaeffer 
Rates sheet is designed to facilitate the choice of these parameters. 

 
Note: If volume data is available, "Yes" must be marked on the Home page, and therefore the 
Schaeffer cubic rate parameters do not need to be completed. More information about 
obtaining and using this variable (Total volume) is shown on the Schaeffer Rates sheet.  
 

• Team/Operators: It shows the different teams or operators that intervene and/or 
make decisions about the signaling activity. To visualize this information it is necessary 
to click on the button "Extract".  

 
Note: It is necessary that the Teams sheet is properly filled in so that all of them can be viewed 
in the Home sheet. 
 

• Species list: As with the Teams/Operators, you must click on the "Extract" button to 
visualize the different species present in the marteloscope. It is necessary that in the 
Trees sheet there is a relationship between the different trees and the species to which 
they belong so that these species can be extracted and visualized  in the Home page. 

• Limit diameters: Smartelo offers a series of results referring to the evolution of 
dendrometric and financial assets, as well as mass analysis and others (See Results 
Sheet). Many of these results are shown classified by diameter class or type of wood, 
among other parameters. The determination of the different types of wood (thick, 
medium or thin) is done by setting a series of limit diameters (lower and upper) for 
each of them in the Home page.   

 
Note: All the trees with a diameter lower than the minimum fixed in this section, will not be 
taken into account in the final results exposed in the Results sheet.  
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Fig 1. Smartelo´s PC HOME sheet screenshot 
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2. SCHAEFFER RATES spreadsheet 
 
The Schaeffer Rates sheet is intended to make it easier to choose the most suitable Schaeffer 
cubic rate for each species in the marteloscope, if no previous unit volume data is available, or 
if you wish to obtain this data using this method. To do this, the following steps must be 
carried out: 

1. Choose the species for which you want to obtain the most suitable Schaeffer cubic 
rate. Select such a species in the drop-down list below the Species cell.  

2. Then, the mean diameter and the minimum volume difference (%) are calculated 
automatically for the selected species. For the calculation of the mean diameter per 
species to be effective, it is necessary that the Tree Sheet is properly filled. Once this 
has been done, the rates and the most appropriate rate number for each species will 
appear in green. It is recommended to choose a cubic rate for which there are several 
rate numbers marked and in which the difference in volume (%) is less, in order to 
obtain unit volumes closer to reality (less deviation from the average). Once the most 
suitable tariff and number have been chosen, these parameters should be inserted in 
the Home page. 

 
In the Schaeffer Rates sheet, you can obtain additional information about Schaeffer cubic rates 
and the methods available in Smartelo to obtain the total volume per tree (unit). 
 
Once this has been done, the rates and the most appropriate rate number for each species will 
appear in green. It is recommended to choose a tariff for which there are several tariff 
numbers marked and where the difference in volume (%) is less, in order to obtain unit 
volumes closer to reality (less deviation from the average). Once the most suitable tariff and 
number have been chosen, these parameters should be inserted in the Home page. 
 
As indicated in the Smartelo help, the Total Unit Volume variable is fundamental for obtaining 
most of the results. In the case of not having this information, Smartelo offers two possible 
alternatives:  

1. Introduction of a cubic rate defined by the user. To do so, write your rate in the form of 
a formula in the Volume column of the Trees sheet. 

2. Use the Schaeffer cubic rates. The Schaeffer cubic rates are mathematical formulas 
that provide the unit volume according to two variables, these being 

 
. Mean diameter of the tree at normal height (1.3 meters) in centimeters 
. Rate number, which is a standard that indicates the volume (in cubic meters) of the 
45-centimeter diameter tree.  

 
Smartelo offers these rates by default, since they make it possible to determine the volume of 
the main forest species in a simple and efficient manner. It is only necessary to know the 
average diameter of a given stand and to use one of the 3 proposed rates (fast, slow or very 
slow) depending on the growth rate of the species.  
Note: It is possible that the study species for which you wish to determine the unit volume is 
slow growing, and this sheet proposes a Fast rate and a rate number 4. This is due to the data 
of mean volume that is estimated as a reference. Given this fact, it is advisable to always take 
the rate and the number that has a smaller or smaller volume difference, since in this way the 
unit volumes of each tree of that species will be less than the real volume of each one of them.  
This Schaeffer Rates sheet is designed to facilitate the task of choosing the number and type of 
rate most appropriate for each species according to the mean diameter of the trees belonging 
to that species. For more information on how to use this sheet, visit the section corresponding 
to the Schaeffer Rates sheet in the Smartelo help. 
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Fig 2. Smartelo´s PC SCHAEFFER RATES sheet screenshot 
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3. COORDINATES spreadsheet 
 
The Coordinates sheet is designed to represent in an XY scatter plane the different trees and 
stakes that make up the marteloscope. Using this dynamic map, it is possible to easily visualize 
the spatial distribution of diameter, height, volume, biomass, carbon and CO2 of the 
marteloscope. 
 
Note: Additionally, there is the possibility of adding auxiliary data regarding the structure and 
location of the classroom, such as the reference stakes, azimuth and distance for each stake, in 
case absolute coordinates are not available and you wish to calculate such XY coordinates using 
a formula designated by the user. If you want to calculate the coordinates using this method, 
you need to enter an additional value corresponding to the rotation angle of the plane (in 
centesimal degrees) on the Home sheet. 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 

Fig 3. Smartelo´s PC COORDINATES sheet screenshot 
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4. TREES spreadsheet 
 
It's the main sheet of Smartelo. In it, all the data referring to the inventory of the marteloscope 
must be entered, the most representative being the following (cells in white): 

• Tree number 
• Quadrant: Each marteloscope is made up of 16 quadrants, which are delimited by 

reference stakes. It is recommended that a GIS be used to determine the quadrant to 
which each tree in the marteloscope belongs. 

• Species 
• Diameter (in centimeters) at normal height (1.3 meters) measured in 2 directions 

(diam1, diam2) 
• Total and canopy height (in meters) 
• Volume: If you have a unit volume (per tree), you must enter it in this column 

"Volume" (in cubic meters). Otherwise, if you do not wish to calculate the volume using 
Schaeffer cubic rates, you can enter a rate or cubic formula in this column and mark on 
the Home page that volume data is available.  

 
The total volume per tree (unit, in cubic meters) is one of the main variables Smartelo 
works with, since most of the results it offers depend on it.  
When you start Smartelo, you must check if you have this data in your inventory, or 
Smartelo must calculate it for you. Below you will find all the possible options and the 
way to proceed in each of them: 

o Option A: I do not have volume data. I want to use the cubic rates offered by 
Smartelo by default.  
These cubic rates are called Schaeffer (more info on Schaeffer Rates sheet). To 
obtain the volume by this method, select "No" on the Home sheet and follow 
the instructions indicated in the help on the Home and Schaeffer Rates sheets. 

o Option B: I have no volume data. I want to use my own cubic rates. To do this, 
select "No" on the Home sheet and access the Trees sheet. Place yourself in 
the Volume column, type the formula corresponding to your cubic rate and 
drag down to update all the cells. 

o Option C: I have volume data. Select "Yes" on the Home sheet, and go to the 
Trees sheet. Then insert the Volume data in the Volume column. 

 
 

• Dead, Risk of depreciation, crown defects: A 1 should be marked if positive, or a 0 if 
negative. These values apply a percentage reduction on the utilization price of the tree 
and other economic results. 

• Ecological codes: Smartelo allows the ecological value of each tree to be determined 
by means of an ecological mark. Thanks to this mark and a price per ecological point 
(established in the Home page), it is possible to obtain an ecological or environmental 
price per tree and for the whole marteloscope. This option can be used for the 
implementation of payments for environmental services, or help in the management of 
decision making, such as harvesting or conserving a tree according to its exploitation 
price, ecological, current and potential, among many other applications. 

• Long, Lat: Location of each tree 
 
On the right side of this sheet, Trees (orange shaded cells), there are the different calculations 
that Smartelo performs. These calculations provide results of an economic, dendrometric, and 
ecological type, among others. For more information about their meaning, see the comments 
available in each cell of the Trees sheet. 
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Fig 4. Smartelo´s PC TREES sheet screenshot 
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5. STAND spreadsheet 
 
The Stand sheet is one of the sheets that are present in both versions of Smartelo. In it we will 
find a summary with the main mass variables that Smartelo calculates for each quadrant and 
species in each marteloscope. These stand variables are: 
 

• Density 
• Basal Area 
• Volume 
• Biomass 
• Carbon 
• CO2 

 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 5. Smartelo´s PC STAND sheet screenshot 
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6. ECONOMY spreadsheet 
 
The Economy sheet is in charge of collecting the necessary information to obtain the main 
economic and financial results offered by Smartelo. All the necessary information is divided 
into two tables: 

• The left table contains a series of essential data for obtaining the economic and 
financial results. 

 
In it, all the unit prices (PU; in euros/cubic meter), for all the diameter classes (CD) and 
qualities of each species that form the marteloscope must be inserted.  
This process is manual, and is essential to obtain the utilization price, both current and 
potential, of all the feet that form the classroom. 
The column called PRD% (Disaster Recovery Percentage) corresponds to the percentage of the 
current utilization price that will be received in the event of a disaster with a return period set 
on the Home page (Table on the left, Economy section). Smartelo increases the utilization 
price according to the PRD% set for each species, quality and CD. 
 

• The right table contains information about the unit prices (PU; in euros/cubic meter) 
of each species present in the marteloscope according to the wood transformation 
industry to which it is destined. The info related to the different industries must be 
added by the user.  

 
 
Note: The price table for industries should only be completed if you have volume data for them, 
since Smartelo calculates utilization prices for the different industries, species and trees present 
in the marteloscope.  
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Fig 6. Smartelo´s PC ECONOMY sheet screenshot 
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7. ECOLOGY spreadsheet 
 
One of the main novelties included in Smartelo is the ecological analysis of the marteloscope. 
This function allows the assessment of each tree in the marteloscope depending on its 
environmental/ecological importance based on a series of attributes set by the user. In this 
way, Smartelo will be able to carry out not only an economic evaluation (referring to the direct 
exploitation of the marteloscope's wood resources), but also an environmental one. This 
option offers very valuable information for decision making for different actions (harvesting or 
conserving depending on the utilization price of each tree), as well as for use in possible CDM, 
REDD, REDD+ projects or the implementation of payments for ecosystem services in a given 
area. Discover more about the possibilities offered by Smartelo in this area by visiting the 
official iuFOR site. 
 
The Ecology sheet is designed to generate the above-mentioned unique codes based on a 
series of attributes (at the manager's choice). These attributes will be evaluated by means of a 
scale from 0 to 10, depending on the importance that each manager gives to each one of them 
for each unique code. By default, Smartelo has 4 attributes (vegetation, insects, reptiles and 
birds). As mentioned before, these attributes can be changed by others, simply by modifying 
the name of each one of them, as well as adding or removing them. Once the required 
information has been filled in (singular code, evaluation of attributes and description of each 
code), one or more codes can be assigned to a given tree in the Trees sheet. The column 
enabled for this purpose is called Singular Codes.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Fig 7. Smartelo´s PC ECOLOGY sheet screenshot 
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8. TEAMS spreadsheet 
 
Another interesting function offered by Smartelo is the possibility of working with different 
teams or forest managers. This option allows obtaining different results depending on the 
decisions made by each team/manager. Let's imagine a class with 20 students, in which each 
one has different performance ideas for the same trees, or they are working with different 
trees within the same marteloscope. Smartelo allows you to generate a summary of the results 
(dendrometric, ecological, economic) of all of them and visualize them in the Results sheet. In 
this way, the Teams sheet contains all the information regarding the different teams/managers 
that work with the marteloscope.  
The way to work with this sheet is the following:  

1. First, the name of the team/manager must be entered in the first column, called 
Name. 

2. Then, write down all the feet that you want to select to work with them, that is, those 
on which you are going to act, either because you want to harvest, keep or carry out 
any other action of those that appear in the table on the right (Reasons).  

3. Once the above has been done, each selected tree will be acted upon. This step 
consists of deciding for what reason you have selected or wish to work with that trees. 
To do this, a value must be assigned to the Reason column taking as a reference the 
table on the right, called Reasons.  

4. Finally, note that the last column, called Team reason, should not be edited, since it 
contains formulas and is automated by Smartelo. 

 
Note: The name of the team/manager must appear in all the rows where trees selected by that 
team/manager appear. It is recommended to drag the first row down,or copy and paste the 
name until it contains all the selected trees. 
 
 
How to update Teams in Smartelo 
 
Smartelo allows you to view the different results by team/operator on the Results sheet.  
These equipments/operators can suffer changes over time, so it is necessary to update this 
information for the correct operation of the application.  
Once the equipment/operators have been added/deleted from this sheet, go to the Home 
page and click on the Extract button in the Equipment/Operators table. The list included in 
that table will be automatically updated and you will be able to proceed with your work. You 
can also check that the drop-down list of Equipment/Operators in the Results sheet has been 
updated with the latest changes.  
Note: This same procedure must be done every time you add or remove species in the Trees 
sheet, although this time you must click on the Extract button located in the Species table of 
the Home sheet. Every time your inventory undergoes some kind of change it is recommended 
to perform this action. 
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Fig 8. Smartelo´s PC TEAMS sheet screenshot 
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9. BIOMASS spreadhseet 
 
The Biomass sheet is designed to analyze the contents of it in the marteloscope. This Smartelo 
function allows the user to obtain information of great importance and impact both current and 
future, being carbon quantification, help in decision-making in REDD, REDD or CDM projects or 
the implementation of payments for ecosystem services some of the most significant, among 
others. 
 
This sheet is divided into two parts: 
 

• Biomass (Left side): 
o AGB (Aboveground biomass) 
o Ws (Stem biomass) 
o Wl (Leaves biomass) 
o Wb (Branches biomass) 
o Carbon 
o CO2 

 
• Biomass results (Right side): 

 
This part of the leaf shows a table that provides total biomass results for each species and type 
of biomass. If you wish, you can filter one or more species with both the filter located in the cell 
named Species, with both the markers located just below the table. 
Located on the right side of this table is dynamic chart, show information about 
Biomass,carbon and CO2 by cell and Biomass,Carbon and CO2 by species (%) 
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Fig 9. Smartelo´s PC BIOMASS sheet screenshot 
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10. RESULTS spreadsheet  
 
Results is one of the main important sheets of Smartelo,  where the users can visualize the 
main results of the signaling activity in the marteloscope. 
One of the great advantages that this sheet has is the possibility to obtain and compare the 
different results depending on the team/manager that we select in the top bar (selectable next 
to Team) and display on this sheet only those of the team /manager that we want. Dynamic 
tables in this sheet must be updated anytime a new team/operator joins Smartelo PC. 
 
 
 

 

 
 

Fig 20. Smartelo´s PC RESULTS sheet screenshot 


