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COMPARISON OF ROAD DATA SOURCES 

FOR THE REGIONAL FOREST FIRES MANAGEMENT

• Ekaterina S. Podolskaia, Konstantin A. Kovganko, Dmitriy V. Ershov. (2019) Regional geoinformation

modeling of ground access to the forest fires in Russia, Advs. Geographic Inf. Sci., Vasily Popovich et

al. (Eds.) Information Fusion and Intelligent Geographic Information Systems, 978-3-030-31607-5, pp.

155-165. https://doi.org/10.1007/978-3-030-31608-2_11

• Podolskaia, E., Ershov, D., and Kovganko, K.: GIS-analysis of ground transport accessibility of fire

stations at regional scale, Abstr. Int. Cartogr. Assoc., 1, 301, https://doi.org/10.5194/ica-abs-1-301-2019,

2019. https://www.abstr-int-cartogr-assoc.net/1/301/2019/ica-abs-1-301-2019.pdf

• Using of transport network model to estimate travelling time and distance for ground access a forest fire.

Original Russian Text © 2019 E.S. Podolskaia, K.A. Kovganko, D.V. Ershov, P.P. Shulyak, A.I.

Suchkov, published in Forest Science Issues Vol. 2, No. 1, pp. 1-24. DOI 10.31509/2658-607x-2019-2-

2-1-22. http://jfsi.ru/en/2-2-2019-podolskaia_et_al/

Comparison results have (1) confirmed that having an updated road data source is

important and (2) shown that OSM data should be used in combination to the available

regional data, especially for the roads of “low” classes. For the further transport modeling

we have used the dataset of 1:200 000 to create a road model and then to construct the

ground access routes, tests done for Irkutsk region and Siberian Federal District. Road

datasets assessment can be useful for the annual preparation of fire season in the forestry

departments and for the development of regional programs such as “Forestry

Development” and Forest Plans
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We consider digital road data as a key element in the forest firefighting decision making when there a need to ensure the access to the forest fires with a minimum time spent.

Accessing the forest fires by roads for the regional firefighting has some certain specifics from the data quality’s point of view.

Road datasets should be maintained geometrically and attributively updated and correct

Geometry: topological correctness of road network allows to avoid any wrong path which length has to be calculated correctly to estimate the time of firefighting brigade’s access;

Attributes: type of coverage, allowed speed, directions of movement, number of lanes, seasonability, etc. influence the delivery of technical means to the forest fire

CONCLUSIONS AND FUTURE RESEARCH

ACKNOWLEDGEMENTS

The work has been supported by the state funding contract “Development of

methodological approaches to the remote monitoring of resource potential and ecological

state of forest ecosystems” (topic N АААА-А18-118052400130-7)

OSM (2020) vs Russian dataset (approx. 2000)

Our goal is to compare two road datasets of different source, nature and time frame for the

territory of Irkutsk region in Russian Federation which has a long fire season of about

more than 5 months per year.

For this goal we have considered the following tasks to undertake:

1/ to analyze the number of roads in the chosen datasets

2/ to identify existing roads in both datasets and differentiate them from the new ones

OSM name OSM description (*, **) Number 

of records

Russian 

dataset

Number 

of records

1

trunk  and trunk link the most important roads in a country's 

system that aren't motorways

656 motorways 2748

2

primary and primary link the next most important roads in a 

country's system

716 roads with 

improved 

surface 

(improved 

highways)

770

3

secondary and secondary link the next most important roads in a 

country's system

1656 paved roads 

(highways)

1414

4

tertiary and tertiary link the next most important roads in a 

country's system

3907 unpaved roads 

(improved)

5250

5

unclassified the least important through roads in a 

country's system – i.e. minor roads of a 

lower classification than tertiary, but 

which serve a purpose other than 

access to properties

7700 dirt country 

roads

3495

6

residential roads which serve as an access to 

housing, without function of connecting 

settlements

27679 roads in the 

settlement

3153

living street residential streets where pedestrians 

have legal priority over cars, speeds 

are kept very low and where children 

are allowed to play on the street

pedestrian roads used mainly/exclusively for 

pedestrians in shopping and some 

residential areas which may allow 

access by motorized vehicles only for 

very limited periods of the day

Сomparison of classification types

*https://wiki.openstreetmap.org/wi

ki/Key:highway

**https://wiki.openstreetmap.org/

wiki/RU:Highway_classification

Experiments with the buffers for OSM-Russian datasets spatial relationship

Quantitative analysis by road type

RULES TO BE CHECKED:

COMPLETELY_WITHIN: The features in the input layer 

will be selected if they are completely within or contained 

by a selecting feature

HAVE_THEIR_CENTER_IN: The features in the input 

layer will be selected if their center falls within a 

selecting feature. The center of the feature is calculated as 

follows: for line input, the geometry's midpoint is used

INTERSECT: The features in the input layer will be 

selected if they intersect a selecting feature

Road exists 

and has some 

geometry changes 

(within the buffer)

• Interpretation of “Intersect” in the relation “OSM-Russian dataset” was the most

interesting one to understand the road’s presence

• Number of roads within the buffer 300 m (maximum size for our experiments)

Pareto diagrams

Road exists 

and didn’t change 

geometrically 

(within the buffer)

Road exists 

(in and out of buffer)

New roads in OSM 

(in %)

• Unclassified roads and tracks have

changed the most (almost twice), main

roads like trunks have changed the least

(depending on the buffer’s size)

• More buffers like 10-50 m can be used
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