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This research investigates the effectiveness of protected areas in slowing tropical forest clearing in 64 
countries in Asia/Pacific, Africa and Latin America for the period 2001-2012 by comparing deforestation 
rates within 10km inside and outside of the boundary of protected areas.  Annual time series of these 
deforestation rates were constructed from recently published high-resolution data on forest clearing from 
Hansen et al (2013), the World Database on Protected Areas (WDPA);1 a shapefile identifying tropical 
forest areas, drawn from Hansen, et al. (2003); and the database of Global Administrative Areas Version 
2.0 maintained by GADM.org.2    
 
Deforestation rates within 10km inside and outside of the boundary of protected areas were estimated with 
the following steps:   

1. The Hansen 30 m data are downloadable as a large set of tiff panels that cover all forested areas 
of the globe.  This research used the panels that cover the pan-tropics.  For each 30 m pixel where 
forest clearing is estimated to have occurred between 2000 and 2012, the pixel entry is the final 
two digits of the year with the most clearing.  To make this exercise tractable (the pixel-level 
database is enormous), we developed a routine in R that aggregates pixel counts by year for grid 
cells that are .0243 decimal degrees on a side.  This translates to side dimensions of 2.7 kilometers 
at the equator, so each grid cell contains a maximum of 8,100 Hansen pixels.  We code pixels by 
year:  1 if most of the clearing occurred in that year and 0 otherwise.   

2. Using ArcGIS 10, we converted Hansen grid-scale rasters to point files (counts register at grid 
centroids) and intersected the point files with tropical forest area shapefiles and level-one (country) 
administrative boundary files from GADM.org.   

3. The core exercise for this paper being construction of zones that straddle the borders of individual 
protected areas, the supporting database is constructed in three steps.  (1) We extracted tropical 
forest protected areas from the WDPA to create shapefiles for the Asia/Pacific region, Africa and 
the Latin America/Caribbean region.  (2) We converted the polygons for individual parks to 
boundary point files, labeling each boundary point with the park’s WDPA ID number.  (3) We 
intersected the point files with level-one administrative boundary files and export the results to text 
files for further operations in Stata.   

4. Thereafter, we merged the point-level information in the two Hansen files by latitude and longitude.  
This enabled separation of the merged file into points that are inside protected areas (identified by 
the parks file) and outside points (all the others).  Then we use the Stata routine geonear to identify 
the point in the park boundary file that is closest to each point in the Hansen file.  Geonear also 
computes the distance from the Hansen point to the closest boundary point.  To keep the 

                                                 
1 Available online at http://www.protectedplanet.net/. 
2 Available online at http://www.gadm.org/. Accessed 2014-03 
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potentially-massive geometric calculations tractable, we used a looping routine that applies 
geonear sequentially to the point files for each level-one administrative unit.   

5. After completing the calculation loops, we combined the level-one results into regional Hansen 
point files, where each point registers the annual grid cell Hansen pixel count for 2001-2012 and 
identification by country, level-one administrative unit, inside/outside status (relative to park 
boundaries), the park ID number of the closest park boundary point, the distance to that point, and 
the characteristics of the park (e.g., name, designated status, establishment year).  The database 
offers complete flexibility for computation of outside/inside deforestation ratios, since the distance 
measures for individual points inside and outside of park boundaries permit creation of boundary 
zones of arbitrary size.  For this exercise, we use a maximum zonal width of 10 km.3 

6. Finally, we computed mean annual Hansen pixel counts per grid cell, within 10 km zones inside 
and outside of park boundaries.  Mean counts are equivalent to deforestation rates, since the 
Hansen grid cells have a uniform size (.0243 decimal degrees).   

 

It should be noted that a complication is introduced by the possibility of differential representation for 
inside and outside cells.  If all protected areas were separated by distances greater than 10 km, this 
would not be a problem because each section of the within-park zone would have a corresponding 
section in the outside zone.  However, some parks abut or are separated by fewer than 10 km, so 
intersection of their outside zones prevents full outside representation for either park.  Even where 
proximity restricts outside representation, or where inside and outside grid cells are limited by small 
park size, our computations draw on huge samples because each grid cell summarizes the information 
in 8,100 30 m Hansen pixels.   
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3 We recognize that the area inside a protected area/ park and its surrounding area do not always have similar 
environmental conditions as pointed out by Mas 2005; however thorough investigation of all relevant characteristics of 
4,028 parks in 64 countries and their surrounding areas was beyond the scope of our analysis. Instead, we used 10-
km area surrounding park boundaries for testing the effectiveness of the parks .Use of 10-km buffer is a common 
practice in the literature.  For example, see Pfeifer et al. 2012, Gaveau et al. 2009, Bruner et al. 2001. 
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