
CONCLUSIONS

Quantitative evidence that isopod diversity is threatened by urbanization.

Mainly climatic factors as key drivers, which influence the direction and strength of urban effects.

Soil biodiversity: an essential component for climate-resilient, sustainable cities.
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• Global declines of arthropod biodiversity threaten 
ecosystem services critical to human well-being.

• Terrestrial isopods (Isopoda: Oniscidea) are a key 
taxon in detritus processing and nutrient 
cycling.

• Urbanization: a major cause of local extinction
and biotic homogenization.

Figure 1: Geographical location of cities and towns included in the meta-analysis (a), and the temporal (b) and spatial (c) distribution of publications.

INTRODUCTION

MATERIALS & METHODS

1) Literature search: 

• Google Scholar, Scopus and ISI Web of Science databases 
(search timespan August-November 2020)

• (woodlice OR isopod* OR oniscid* OR macroarthropod* 
OR detritivor*) AND (urban* OR city OR cities)

2) Selection criteria:

• Quantitative data (mean, SE/SD, sample size) on species 
diversity and abundance in urban environments

• Comparison of disturbed and control habitats at a given
site

• At least an English abstract

SUMMARY

• Number of papers published (1980-

2020): 49 (Figure 1b).

• Number of cities 43 cities; number of 

countries: 23 (Figure 1a,c).

• Number of paired observations: 100;
32 (species richness), 21 (Shannon 

index), 47 (abundance).

• Negative effects on species 

richness and Shannon diversity
(Figure 2a).

• A neutral effect on abundance (Figure

2a).

• Direction and magnitude of urban effects 

on Shannon diversity (Figure 2b) and 
abundance (Figure 2c-f) depended on 

mean annual absolute minimum 

temperature (Tmin), mean annual 
temperature (MAT) and precipitation 

(MAP), actual evapotranspiration (ETa) 
and soil pH.

• There was no publication bias 
(confirmed by Rosenthal’s fail-safe 

numbers, funnel plots and Kendall rank 

correlation tests).

Figure 2: Effects of urbanization on isopods (a), and the key properties significantly affecting the Hedges’ g effect sizes (b-f). * denotes significant urban 

effects (**< 0.01, ***< 0.001). 
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• To assess the effects of urban 
disturbance on diversity and abundance 
of woodlice at a global scale;

• To identify the most relevant factors
(climatic, edaphic, urban parameters, and 
research methods), influencing their 
responses.

OBJECTIVES

RESULTS

3) Data extraction and characterization of urban areas: 

• Climate: mean annual temperature and precipitation, mean 
annual absolute minimum temperature, growing season 
length, number of rainy days

• Soil: pH, soil organic carbon, CaCO3 and clay content of 
surface soil

• City: population density, city age, vegetation cover and actual
evapotranspiration

• Study: duration, sampling method, type of urban gradient and 
replications

4) Statistical analyses:

• Hedges’g effect size as a response variable

• Random-effects models using rma.mv function in R 4.0.3
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