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Appendix 1 
 

 

METHODS 

 
 
Bird diversity 
 
In addition to our major assessment (i.e., presented in the paper), we initially inspected the 
pattern in relative abundance of each species at an increasing level of urbanization (i.e., based on 
proportion of built-up areas). Several conventional concepts regarding the response of wildlife 
species to urban gradient is available (Blair 1996, Rodewald and Gehrt 2014, Fischer et al. 
2015). Here, we followed such conceptual understanding to visualize urban affinity of each birds 
at three levels: (i) urban dependents with peaked relative abundance in highly built-up areas (i.e., 
areas containing impervious surface >80%); (ii) urban exploiters, which are abundant/common 
species with high relative abundance at a suburban/intermediate level of built-up areas (i.e., areas 
containing impervious surface between >30% and <80%) and in urban green areas; (iii) urban 
tolerant birds, which are uncommon/infrequent species across urban areas, and are 
abundant/common species with peaked relative abundance only in lightly urbanized areas (i.e., 
areas containing impervious surface <30%) and at urban green areas. 
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Table A1.1 Variables and sources 
 
Variables Description Source 
Percentage of 
impervious surface 

Value 0-100, Percentage of ‘Impervious 
surface’ from ‘Global Man-made 
Impervious Surface (GMIS) and Global 
Human Built-up and Settlement Extent 
(HBASE) data products’, spatial resolution 
~30m. 

Brown de Colstoun 
et al. 2017 

Habitat Shannon 
metric 

Value of ‘Diversity of EVI (Enhanced 
Vegetation Index)’, from Global Habitat 
Heterogeneity dataset, spatial resolution ~ 
30 arc-second. 

Tuanmu and Jetz 
2015 

Distance to the nearest 
park  

Distance (m) from grid cell centroids to the 
nearest edge of park. Value is estimated 
using ArcGIS tools. 

OpenStreetMap 
contributors 2018 

Distance to the nearest 
waterbody  

Distance (m) from grid cell centroids to the 
nearest edge of waterbody. Value is 
estimated using ArcGIS tools.  

OpenStreetMap 
contributors 2018 

Percentage of 
vegetation 

Value from ‘Average maximum green 
vegetation fraction, MODIS- maximum 
green vegetation fraction, based on 12 
years (2001-2012), spatial resolution 
~1Km. 

Broxton et al. 2014 

Human population Value of estimated number of people per 
grid square, Spatial resolution 
~0.000833333 decimal degrees (approx 
100m at the equator). 

WorldPop 2017 

Poverty index ratio  Estimates of mean likelihood of living in 
poverty per grid square, as defined by 
$2.50 a day poverty line, spatial resolution 
~0.00833333 decimal degrees (approx. 
1km at the equator). 

Steele et al. 2017 

Household income Estimates of mean household income in 
USD per grid square. spatial resolution 
~0.00833333 decimal degrees (approx. 
1km at the equator). 

Steele et al. 2017 

Higher education 
percentage 

Percentage of adults who have completed 
university at Upazila (Smallest 
administrative unit) level. 
Dataset derived from ‘2011 Census of 
Population and Housing’. 

Bangladesh Bureau 
of Statistics 2011, 
Minnesota 
Population Center 
2015 
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