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12. TRANSPORT MODULE  

Given the volume of information contained in the document ‘SIRMA User´s Guide’, and for the 

purpose of facilitating documentation management, this supplementary document has been 

prepared for the Transport Module. 

12.1. TRANSPORT MODULE RATIONALE AND METHODOLOGY 

The transport module aims to help operators calculate the probability of accident scenarios in the 

road transportation of goods. This module combines all the critical aspects necessary for 

constructing event trees, including identifying various accident scenarios and their associated 

probabilities. 

The accident scenario probability calculation model is based on the methodology developed in 

the sector's MIRAT:  MITERD has prepared road freight transport activities. This methodology is 

developed in section IX.4. Pages 80 to 104 of the document contain protocols for allocating 

probabilities to moving parts. Before calculating the equations in the MIRAT methodology, we 

conducted a thorough cartographic analysis to identify the resources along each road route and 

the likelihood of impacting them. The probability is mathematically expressed as the quotient of 

the length travelled over the territory with a certain characteristic (e.g. length over surface water) 

and a reference length (in this example, the total length of the route). 

The Transport module proposes calculating routes between all municipalities within Spain’s 

mainland. 
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12.2. ACCESS TO THE TRANSPORT MODULE 

Access to the module for calculating the probability of accident scenarios for road freight transport 

must be through the SIRMA browser. To access the 'Event tree' menu button, go to the 'Transport 

Module' section located at the bottom left-hand side of the application screen in the MORA 

module. 

 

Figure 12.2-1. The 'Transport Module' can be accessed from the navigation panel. Source: 

SIRMA. 

 

The description section provides a concise summary of the freight module's usefulness. 

Additionally, it provides hyperlinks to the MIRAT for road freight transport activities, the user 

manual of the SIRMA tool, and the annexes.  
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Figure 12.2-2. Description of the 'Transport Module' in SIRMA. Source: SIRMA 

The information generated is not stored by this module. To display the event tree for a specific 

itinerary again on the screen, it will be necessary to repeat the request. It is possible to print a 

document containing the information generated for a specific route. 
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12.3. EVENT TREES 

12.3.1. CONSTRUCTING AN EVENT TREE AND ESTIMATING PROBABILITIES 

The transport module's goal is to determine the likelihood of various accident scenarios for a 

specific route between two municipalities. Each scenario may have implicit resources that could 

be affected. 

To construct event trees for a goods transport route, the application requires the following fields 

to be completed: 

 Origin community. Use this drop-down menu to select the Autonomous Community 

where the route begins. 

 Origin province. To indicate the province where the journey begins, click on the drop-

down menu. This option is available only after selecting the Autonomous Community.  

 Origin municipality. From a drop-down list, you can select the municipality where the 

goods transport route being analysed begins. The municipality must belong to the 

indicated province and Autonomous Community. 

 Destination community. Once again, you can use the drop-down menu to select the 

Autonomous Community where the route ends. 

 Destination province. To indicate the province where the journey ends, simply click on 

the drop-down menu within the previously selected Autonomous Community.  

 Destination municipality. Finally, you can select the municipality where the goods 

transport route being analysed ends. This municipality should belong to the indicated 

province and Autonomous Community. 

 Vehicle load. The final drop-down on the screen enables the user to indicate if the vehicle 

transporting the goods is empty or loaded. If loaded, the user can specify if the load is 

flammable or not. This information will determine the type of event tree(s) that the 

application creates. The available choices are: 

o The vehicle is moving empty: no cargo is being transported. Any potential 

accidents would likely involve the vehicle's fuel, such as fuel tank spillage or a 

vehicle fire. 

o The vehicle transports flammable cargo: as the cargo is flammable, any 

accidents may involve cargo spillage or fire, or a vehicle fire due to the fuel. In 

this case, fuel tank spillage is not considered relevant as the possibility of cargo 
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spillage, which has a much greater environmental impact, is assessed, as 

indicated in the methodology developed in MIRAT. 

o The vehicle transports non-flammable cargo: in this case, the possibility that the 

vehicle is carrying a loaded non-flammable load would be considered, so that the 

accident scenario would be related to the load - spillage - or to the fuel - vehicle 

fire. Again, fuel tank spillage is not considered relevant as the possibility of cargo 

spillage, which has a much greater environmental impact, is assessed, as 

indicated in the methodology developed in MIRAT. 

 

Figure 12.3.1-1. Drop down menu for vehicle load type. Source: SIRMA. 

Below this box, on the right-hand side of the screen, is the ‘Consult’ button. Clicking on this button 

will take you to the ‘Estimation of the probability of the initiating event’ screen. 

 

Figure 12.3.1-2. Initial screen of the ‘Transport module’. Source: SIRMA. 

12.3.1.1. ESTIMATION OF THE PROBABILITY OF THE INITIATING EVENT 

In the 'Estimation the probability of the initiating event' screen, you will first find the itinerary data 

entered in the previous step of 'Construction of the event tree and estimation of probabilities'. In 
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addition to the Autonomous Communities, Provinces and Municipalities of origin and destination, 

the ‘Itinerary data’ box contains the total length in kilometres of the route entered. 

 

Figure 12.3.1.1-1. ‘Estimation of the probability of the initiating event’ screen. Source: SIRMA. 

There are two buttons in the centre of the screen, below the route data table: 

 Itinerary provinces map: By clicking on this button, you can access a new data query 

screen which, in addition to the basic data of the route, allows you to find out the 

Autonomous Communities and Provinces crossed by the route you have entered, as well 

as the number of kilometres covered by each of them. 



             

- 7 - 

 

 

Figure 12.3.1.1-2. Itinerary provinces map. Source: SIRMA. 

In addition to the data table, the screen contains a map. The following message appears 

on the map: "The provinces crossed by the consulted itinerary are shown illuminated in 

green below. Placing the cursor on each one of them you can see its name and the length 

of the itinerary that corresponds to it". As indicated in the text, the map shows the Spanish 

provinces crossed by the route, marked in green, and if you move the cursor over each 
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one, a label appears with the name of the province and the length in kilometres of the 

route crossed. 

  

Figure 12.3.1.1-3. Itinerary provinces map (detail). Source: SIRMA. 

Click on the hyperlink in the top left-hand corner of the screen: By clicking on ‘Back to 

outcomes’, you will go back to the ‘Estimation of the probability of the initiating event’ 

screen. 

 Itinerary natural resources: By clicking on this button, the application will open a new 

query screen that will again show the basic data of the route and, in the form of a table, 

the probability for the entered route to have an impact on each of the natural resources 

under consideration.  
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Figure 12.3.1.1-4. Itinerary natural resources (detail). Source: SIRMA. 

The fields in the resource tally table for the route are as follows:  

o Structural type code: It reflects the structural type of code according to the 

maximum current Forest Map of Spain, which is obtained by combining the 

Forest Map of Spain at 1:50,000 with the new provinces that are generated from 

the Forest Map of Spain at 1:25,000. The code is also an indication of whether 

the site is in a secure space. The following codes may appear in the table: 
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Table 12.3.1.1-1. Codes and names of the types of structures that are used in the 

‘Transport Module’. Source: SIRMA. 

o Structural type name: The name of the type of structure, again in accordance 

with the Forest Map of Spain (see table above). 

o Probability: This is the probability that the structure type in question will be 

affected. It is calculated as the ratio of the length of the route that runs along this 

type of structure to the total length of the route. 

o Resource code: For each structural type identified, it indicates the resources that 

can be contained in each of them. In this case, they are indicated by an identifying 

code. 

 

Table 12.3.1.1-2. ‘Transport Module’ codes and names of natural resources. Source: 

SIRMA. 

o Resource name: For each structural type identified, it again lists the names of 

the resources that can be contained in each of them. (See the table above). 

Structural type code Structural type name

ARBMADNEP Mature woodland no protected area

ARBMADEP Mature woodland protected area

ARBJOVNEP Young woodland no protected area

ARBJOVEP Young woodland protected area

HERBNEP Grassland no protected area

HERBEP Grassland protected area

SUELONEP Natural soil without forest vegetation or artificial soil no protected area

SUELOEP Natural soil without forest vegetation or artificial soil protected area

HUMNEP Wetland no protected area

HUMEP Wetland protected area

Resource code Resource name

ASUP Superficial water

ASUB Groundwater

COSTAASUB Coast with groundwater

COSTASINASUB Coast without groundwater
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o Probability: The probability of an accident occurring in a particular type of 

resource from those listed in the table above is given for each type of structure. 

The final probability of the accident scenarios is calculated from these 

probabilities.  

Again, using the hyperlink at the top left of the screen: By clicking on ‘Back to outcomes’, 

you will go back to the ‘Estimation of the probability of the initiating event’ screen. 

The screen contains a table with the following information below the two buttons described above: 

 Code: It specifies, by means of a code, the type of accident outcome and hence the type 

of event tree through which the accident scenarios are obtained for each initiating event. 

The codes are the same as those shown in the table below. 

 

Table 12.3.1.1-3. ‘Transport Module’ codes and names of natural resources. Source: 

SIRMA. 

 Name of event/delay: Depending on whether the vehicle is empty or not and whether it 

is carrying a flammable load, it represents the type(s) of outcome(s) of a given accident 

(see table above). 

 Probability: This is the probability associated with each initiating event. It is calculated 

using the MIRAT method for the road transport sector. 

 Conditioning factors: This section of the table contains a Report icon which allows you 

to access the Conditioning Factors screen described in the following paragraph ‘12.3.1.2. 

Conditioning factors of the outcome’ for each initiating/disrupting event. 

 Accidental scenarios: This table cell contains a report icon to access the Accident 

Scenarios screen described in section ‘12.3.1.3. Accident scenarios (by outcome and 

effect of conditioning factors)’ for each initiating/disrupting event. 

Click on the hyperlink in the top left-hand corner of the screen: by clicking on the ‘Back to 

outcomes’ button, you can return to the initial screen and enter a new itinerary. 

Code Name

ICAR Cargo fire

IVEH Vehicle fire

VCAR Cargo spill

VDEP Vehicle fuel tank spill
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12.3.1.2. CONDITIONING FACTORS OF THE OUTCOME 

As mentioned in the previous section, if you click on the report icon in the ‘Conditioning factors’ 

section of the table that appears in the ‘Estimation of the probability of the initiating event’ screen 

for a particular trigger, the application will open a query window showing the conditioning factors 

that modify the probability of that trigger. 

 

Figure 12.3.1.2-1. Factors conditioning the outcome. Source: SIRMA. 

The screen contains a table with the following information in addition to the general route data 

table: 

 Code: It is the code assigned to this conditioning factor. It corresponds to the acronym of 

the name of the factor according to the table: 

 

Table 12.3.1.2-1. Conditioning factor codes and names used in 'Transport Module' . 

Source: SIRMA. 

Code Name

CTT Early containment by crew

CTSE Early containment by emergency services

ETT Early extinction by crew

ETSE Early extinction by emergency services
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 Name: Indicates the full name that has been assigned to the conditioning factor in 

question (see the table above).  

 Action parameters: It shows how the conditioning factors are applied in relation to the 

type of event tree that has been used: the order of actions and the success or failure of 

those actions. 

 Failure probability: It represents the probability that the conditioning factors involved will 

fail. 

It is possible to return to the 'Estimation of the probability of the initiating event' screen using 

the ‘Back to outcomes’ link at the top left of the screen. 

12.3.1.3. ACCIDENT SCENARIOS (ACCORDING TO OUTCOME AND ACTION OF 

CONDITIONING FACTORS) 

Finally, as indicated in section 12.3.1.1, for a given initiating event, by clicking on the report icon 

in the ‘Accident scenarios’ section of the table in the ‘Estimation of the probability of the initiating 

event’ screen, the application opens a query window showing the occurrence scenarios derived 

from this initiating event after applying the conditioning factors. 
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Figure 12.3.1.3-1. Accident scenarios – according to outcome and action of conditioning 

factors - (detailed). Source: SIRMA. 

In addition to the general route data table present in all the ‘Transport Module’ screens, this screen 

contains a table with the following information: 
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 Code: This is an alphanumeric code. It is used to identify the accident scenario. It consists 

of the initiating event code from which it is derived. It is separated by a hyphen from the 

scenario number assigned to it. 

 Probability: By applying the event tree, this is the final probability calculated for the 

scenario. 

 Steps: These are the steps that have been in place to have the probability of the accident 

scenario. Example: ETSE Involved, ARBMADEP Involved, ASUP Not Involved, ASUB 

Not Involved, COSTASINASUB Not Involved; would indicate that early extinguishing by 

the emergency services has been successful, that mature forest in a protected area is 

affected, that there is no surface or ground water and that there is no coastline. 

 Detail: By clicking on the report icon, the application displays a new screen showing, 

besides the general itinerary data, a table containing: 

o Element: Displays each of the elements in the event tree construction process 

that are determinants of the accident scenario. This is the case for both the 

conditioning factors that are applicable to the initiating event and the natural 

resources that may be affected by the accident scenario. 

o Involved: Indicates whether the element is part of the assessment of the accident 

scenario which is being queried. 

o Probability variation: Records the specific probability value of the element in 

question. 

o Probability: After applying the element in question, this reflects the change in the 

final probability of the scenario. 
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Figure 12.3.1.3-2. Detail of the accidental scenario. Source: SIRMA. 

It is possible to return to the 'Accident scenarios (according to outcome and action of 

conditioning factor)' screen by clicking on the 'Back to scenarios' link at the top left of 

the screen. 

In the central part of the Accident Scenarios screen derived from a given initiating event, 

between the route data and the accident scenarios table, is the ‘Event tree’ button. Clicking 

on it will open the window with the event tree diagram for the trigger event being consulted. 

The screen re-displays the route data and, immediately afterwards, the drawing of the 

accident tree to be consulted, with all the involved elements to the definition of the accident 

scenarios derived from it.  
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Figure 12.3.1.3-3. Event tree. Source: SIRMA. 

It is possible to return to the 'Accident scenarios (according to outcome and action of 

conditioning factor)' screen by clicking on the 'Back to scenarios' link at the top left of the 

screen. Once you are on this screen, it is possible to go back in the report by clicking on the 

‘Back to outcomes’ hyperlink. 
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12.4. PRINTABLE REPORT 

The ‘Transport Module’ does not store the queries made by the user, but it does allow the 

generated report to be saved or printed using the ‘Printer’ icon () located in the top right-hand 

corner of the screens. Therefore, by clicking on this icon, the application allows the user to view 

the report that has been generated so far. It can then be archived or printed if the user so wishes. 
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Figure 12.4-1. ‘Transport Module’ printable report (detail). Source: SIRMA. 

Use the print option in the browser menu to print/save as a PDF. Among the configuration options 

offered by the browsers, the user must ensure that the option that allows images to be printed is 

enabled, as described in the figures below (depending on the browser used).  

 

Mozilla Firefox: 

 

Figure 12.4-2. Mozilla Firefox configuration screen for printing report. Source: Mozilla 
Firefox. 
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Google Chrome: 

 

Figure 12.4-3. Google Chrome configuration screen for printing report. Source: Google 
Chrome. 
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Internet Explorer: 

 

Figure 12.4-4.  Internet Explorer configuration screen for printing report. Source: Internet 
Explorer. 
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