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Table S1 Selected landscape pattern indices (LPIs) and their formula; P = perimeter, A = area of patch. 
(Source: McGarigal et al 2002). 

Levels LPIs Explanation Formula 

Patch  

Patch area (A) The area (m2) of each patch – 

Patch perimeter (P) The perimeter (m) of each patch – 

Fractal dimension 
index (FRAC) 

FRAC reflects shape complexity across a 
range of spatial scales; range of values:  
1≤ FRAC ≤ 2 
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Shape index 
(SHAPE) 

SHAPE is a simple and straightforward 
measure of shape complexity; SHAPE≥ 1; 
when the patch is square SHAPE=1 

SHAPE=
A
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Euclidean 
nearest-neighbor 
distance (ENN) 

ENN equals the distance (m) to the nearest 
neighboring patch of the same type, based on 
shortest edge-to-edge distance.  

– 

Category 

Category area (CA) The sum of the areas (m2) of all patches of the 
corresponding patch type, that is, total 
category area. 
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Mean patch area 
(A_MN) 

Equals the sum, across all patches of the 
corresponding patch type, of the 
corresponding patch A values, divided by the 
number of patches of the same type. 
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Number of patch 
(NP) 

The number of patches of the corresponding 
patch types (category) 

– 

Mean fractal 
dimension index 
(FRAC_MN) 

Equals the sum, across all patches of the 
corresponding patch type, of the 
corresponding patch FRAC values, divided by 
the number of patches of the same type. 
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Mean shape index 
(SHAPE_MN) 

Equals the sum, across all patches of the 
corresponding patch type, of the 
corresponding patch SHAPE values, divided 
by the number of patches of the same type. 
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Mean 
nearest-neighbor 
distance (ENN_MN) 

Equals the sum, across all patches of the 
corresponding patch type, of the 
corresponding patch ENN values, divided by 
the number of patches of the same type. 

– 

Proportion of 
category (Pi) 

Equals the proportion of areas of 
corresponding category in the whole 
landscape 

Pi=CA/TA ×% 



Landscape 

Total area (TA) The total area (m2) of all patches in the 
landscape TA=∑
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Number of patch 
(NP) 

The number of patches in the landscape 
– 

Mean fractal 
dimension index 
(FRAC_MN) 

Equals the sum, across all patches of the 
landscape, of the corresponding patch FRAC 
values, divided by the number of patches. FRAC_MN=
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Mean shape index 
(SHAPE_MN) 

Equals the sum, across all patches of the 
landscape, of the corresponding patch SHAPE 
values, divided by the number of patches. SHAPE_MN=
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Shannon’s diversity 
index (SHDI) 

SHDI equals minus the sum, across all patch 
types, of the proportional abundance of each 
patch type multiplied by that proportion (Pi). 
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Shannon’s evenness 
index (SHEI) 

SHEI equals minus the sum, across all patch 
types, of the proportional abundance of each 
patch type multiplied by that proportion (Pi), 
divided by the logarithm of the number of 
patch types. 
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Mean 
nearest-neighbor 
distance (ENN_MN) 

Equals the sum, across all patches of the 
corresponding patch type, of the 
corresponding patch ENN values, divided by 
the number of patches of the same type. 

– 
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