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a b s t r a c t 

A wildland-urban interface (WUI) raster map was created for 

the Italian peninsula with a resolution of 30 m per pixel. The 

map creation process consisted of three fundamental steps: 

(1) selection of buildings within the wildland-urban inter- 

face areas and subsequent classification of these into isolated, 

scattered, and clustered buildings; (2) creation of the tree 

canopy cover layer; (3) generation of WUI map by the in- 

tersection of two previous products. According to the WUI 

map, more than half of the total area of Italy is occupied by 

interface areas. Areas with buildings classified as clustered 

(24.61%) and scattered (19.15%) predominate on the territory 

compared to isolated buildings (14.93%). Most of the build- 

ings are located in areas with a tree cover canopy between 

up to 64%. This map is functional to the implementation of 

forest fire prevention plans and to the identification of build- 

ings that are close to fire risk areas such as forests, grass- 

lands, and pastures. 
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pecifications Table 

Subject Environmental science, forestry, urban planning 

Specific subject area Natural Hazards 

Type of data Geospatial data 

How data were acquired The building footprints were downloaded from the Open Street map and 

regional geoportals. Corine Land Cover 2018 was downloaded from Copernicus 

Land Monitoring Service platform. Four 10 × 10 tiles were downloaded from 

Hansen Global Forest Change Data. 

Data format Raw Data: 

- Corine Land Cover ( ∗ .shp) 

- Global Forest Change ( ∗ .tif) 

- Building footprints ( ∗ .shp) 

Secondary Data: 

- WUI map ( ∗ .tif and ∗ .shp) 

Parameters for data collection Administrative boundaries of Italy 

Description of data collection The WUI map was made according to the following steps: 

1) Creation of vegetation layer by dissolving twelve land use classes of the 

Corine Land Cover 2018, 

2) Creation of 300m buffer from the vegetation layer to identify wildland 

interface area, 

3) Selection of building footprints that fell in 300m buffer and vegetation 

layer, 

4) Creation of a buffer with a radius of 50m around each building footprint 

and subsequent classification in isolated, scattered, and clustered, 

5) Creation of tree canopy cover layer, 

6) Intersection of tree canopy cover layer and the building footprints 

classification layer. 

All the steps were made in QGIS 3.10.10 and Arcgis 10.7.1 

Data source location Primary data sources: 

- Corine Land Cover (2018) 

( https://land.copernicus.eu/pan- european/corine- land- cover/clc2018 , 

accessed May 1, 2021) 

- Global Forest Change (2018) 

( https://earthenginepartners.appspot.com/science- 2013- global- forest , 

accessed May 1, 2021) 

- OpenStreet Map ( https://download.geofabrik.de/europe/italy.html , 

accessed May 1, 2021) 

Data accessibility With the article 

alue of the Data 

• The Wildland-Urban Interface (WUI) map represents the first free and available dataset in

Italy. 

• The beneficiaries of this data can be both national and international authorities and re-

searchers. Researchers will be able to use this map for different purposes in the field of

wildfire research and more broadly environmental research while authorities will be able to

use this map as dataset for land management and urban planning. 

• The adoption of this new approach to identify the areas where there is the coexistence of

natural and human systems could help the fire management and the mitigation operations. 

• Future studies could use this map in order to create new models describing wildfire occur-

rences and frequencies in WUI. 

https://land.copernicus.eu/pan-european/corine-land-cover/clc2018
https://earthenginepartners.appspot.com/science-2013-global-forest
https://download.geofabrik.de/europe/italy.html
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1. Data Description 

In order to create the WUI map, the buildings extracted from Open Street Map were selected

using a 300m buffer around vegetation layer. The vegetation layer was created by dissolving the

Corine Land Cover classes as reported in Table S1 of the supplementary materials. For each se-

lected buildings, a buffer of 50m radius was created and subsequently classified according to the

parameters indicated in Table S2 of the supplementary materials. From the intersection between

the buffers of classified buildings and tree canopy cover previously created using the Hansen

Global Forest Change databases, the WUI map in shapefile and raster format with a resolution

of 30m was generated as reported in the supplementary materials. The WUI map, covers the

whole Italian Peninsula ( Fig. 1 ). More than half of Italy is occupied by interface areas. Among

these, about 25% of the total area of Italy is occupied by interface areas classified as clustered

(741,605 ha) while scattered and isolated WUI, respectively cover 19.15% (577,250 ha) and 14.93%

(450,058 ha) ( Fig. 2 A). The WUI areas characterized by isolated buildings are generally concen-

trated in remote areas and far from the coastline. WUI characterized by high house density ( i.e. ,

scattered and clustered areas) are principally located along the coasts and plains where low

slope predominates ( Fig. 1 A). Most of the buildings are in areas with low tree cover canopy.

However, about 11.5% of buildings are in areas with a medium-high tree canopy cover ( Fig. 2 B). 

Fig. 1. The wildland-urban interface (WUI) map of Italy (A). In the panel B, a zoomed portion of the WUI map. 

2. Experimental Design, Materials and Methods 

WUI represents a zone of transition between human infrastructures and wildland vegeta-

tion [1–4] . In Italy, according to Framework Law on forest fire 20 0 0/353 and regional plans,

the WUI distances adopted vary from 50 to 200m around urban areas and 200 to 400 m

around woody vegetation depending on local region [5–7] . In this study, we conventionally

used a distance of 100m around each building and 300m around the vegetation. For the whole
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Fig. 2. Distribution of WUI areas covered by isolated, scattered, and clustered buildings in Italy based on the total 

area (A). Proportion of the surface (ha) occupied by the 9 WUI classes (B). 

n  

m  

d  

d  

c  

o  
ational territory, we used the buildings in shapefile format extracted from the Open Street

ap ( https://www.openstreetmap.org/#map=8/38.935/-9.234 , accessed May 1, 2021) and the

ata provide by regional geoportals. For some regions ( i.e. , Molise), Open Street map was not

etailed ( i.e. , lack of some footprint buildings), and a local dataset was not available. This can be

onsidered a limitation of analysis, but we will update the WUI map as new knowledge will be

btained. We excluded industrial, commercial areas, greenhouses, and warehouses whenever this

https://www.openstreetmap.org/#map=8/38.935/-9.234
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information was available. Then, we created a vegetation layer using Corine Land Cover (CLC)

2018, downloaded from Copernicus Land Monitoring Service platform ( https://land.copernicus.

eu/ , accessed May 1, 2021). Twelve classes were selected from CLC and dissolved in a single veg-

etation layer using QGIS Software (Table S1). Subsequently, a 300m buffer was created around

vegetation layer in order to discriminate which buildings are in wildland-urban interface. Only

the buildings that fell within the vegetation layer were considered, while the external build-

ings were excluded from the analysis [8] . A buffer with radius of 50m was created around each

building and the overlapping buffers were merged. Therefore, we counted the number of build-

ings that fell inside each dissolved buffer. According to the method developed by Lampin-Maillet

et al., [9] , the selected buildings, and their buffers were classified into isolated, scattered, and

clustered areas (Table S2). 

For tree cover data, we downloaded four 10 × 10 tiles from Hansen Global Forest Change

Data [10] with a resolution of 30 meters per pixel. We generated the tree cover map 2018 by

subtracting the Forest cover loss 20 0 0-2018 from the Tree canopy cover 20 0 0. Then, we ex-

tracted the tree canopy cover map using buffer layer of buildings as mask. The tree canopy

cover map ranges from 0 to 100% degree of coverage. We reclassified the tree canopy cover map

using the 33rd and 66th percentiles as thresholds: low cover (0–64%), medium cover (65–89%),

and high cover (90–100%). Finally, we intersected the building layer and tree canopy cover map

using Arcgis 10.7.1. The combination of the three categories of buildings (isolated, scattered, and

clustered) with the three categories of tree canopy cover (low, medium, and high), resulted in

with the following 9 WUI classes: 

- Isolated buildings and low tree cover : Number of buildings < = 3 and 0–64% of tree canopy

cover. 

- Isolated buildings and medium tree cover : Number of buildings < = 3 and 65–89% of tree

canopy cover. 

- Isolated buildings and high tree cover : Number of buildings < = 3 and 90–100% of tree cover. 

- Scattered buildings and low tree cover : Number of buildings between 4 and 49 and 0–64% of

tree canopy cover. 

- Scattered buildings and medium tree cover : Number of buildings between 4 and 49 and 65–

89% of tree canopy cover. 

- Scattered buildings and high tree cover : Number of buildings between 4 and 49 and 90–100%

of tree canopy cover. 

- Clustered buildings and low tree cover : Number of buildings > = 50 and 0–64% of tree canopy

cover. 

- Clustered buildings and medium tree cover : Number of buildings > = 50 and 65–89% of tree

canopy cover. 

- Clustered buildings and high tree cover : Number of buildings > = 50 and 90–100% of tree

canopy cover. 
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