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About Liberia VPA  TA  

This Technical Assistance (TA) takes place in the context of the implementation of the Voluntary Partnership 

Agreement (VPA) between the Government of Liberia and the European Union, within the framework of (Forest 

Law Enforcement, Governance and Trade  (FLEGT). The objective of this short - term consultancy is to assist 

the VPA -SU2 in providing the elements required to meet the contractual requirement stated in Result Area  1, 

Output  1.6 "Forest management plans and elements for long - term sustainability of forest operations"  

Disclaimer  

The contents of this publication do not necessarily reflect the official position or opinion of the European 

Commission. Neither the European Commission nor any person acting on behalf of the Commission is 

responsible for the use that might be made of the following information.  
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1.  INPUT  DATA  

Input data was accessed  from the sources listed in Table 1. Thematic shp - files were downloaded 

from the Liberia Forest Atlas 1 or provided by FDA through VPA-SU2. The used files and the 

required pre -proc essing steps are summarized  in  Table 1.  

Table 1: Overview of processed input data. 

Content Name Source Type Process 
Liberia Land Cover and 
Forest Map 

LCF2015_Liberia_32639_10m.tif 
FDA-REDD+ Implementation 

Unit 
raster reclassify, clip, 

vectorise (iterative) 

DEM Srtm_mosaic_WGS84_UTM_29N_30m_res_NN_cut FDA-GIS/RS Division 
raster calculate slope, 

reclassify, polygonise, 
create mask 

National Boundary 
Liberia_adm0_ii.shp 

Liberia Institute of Statistics 
and Geo-Information Services 

vector reproject, vector 
overlay to correct 
boundaries, create 

mask 
OSM_Liberia.shp https://mygeodata.cloud 

vector 

Forest Management 
Contract Areas 

Forest_Management_Contracts.shp FDA-GIS/RS Division 
vector reproject, adjust 

attribute table 
Community Forest 
Management 
Agreement Areas 

Community_forest.shp FDA-GIS/RS Division 
vector reproject, merge and 

updated, adjust 
attribute table 

County Borders 
County_lisgis_0516.shp 

Liberia Institute of Statistics 
and Geo-Information Services 

vector reproject, vector 
overlay to correct 

boundaries OSM_Liberia.shp https://mygeodata.cloud/ vector 

Protected Areas Protected_Areas.shp FDA-GIS/RS Division 
vector reproject, buffer 50 

m, merged with 
KBPPA, create mask 

Waterways of Liberia streams.shp 
Liberia Institute of Statistics 

and Geo-Information Services 
vector reproject, buffer 30 

m, create mask 

2.  VECTOR DATA PRE - PROCESSING  

All vector data was provided in the Coordinate Reference System (CRS)  European Petroleum 

Survey Group Geodesy  (EPSG) :  4326 WGS84 and had to be re -projected  to ESPG: 32629 WGS84 

UTM Zone 29N.  The pre -processing required to prepare the input vector data for processing are 

presented in C h. 2. 

2.1.  National Border of Liberia  

The national border of Liberia is  deli neated  by a single feature polygon (Liberia_adm0_ii.shp). As 

this layer served as base layer for the creation of “mask” layers to extract areas to be excluded 

(e.g. declared and proposed PAs, areas with >  40 slope, etc.), sound topology and spatial 

accurac y are important. Visual inspection of  the  shp - file  showed that the outline 

(Liberia_adm0_ii.shp) displayed some inconstancies . QGIS allows to add web -based base maps, 

i.e. Open Street Map (OSM) or Google as background via the OpenLayers plugin for spatial 

validation of the administrative boundaries. Figure 1 shows the mismatch of the shp - file  

representing the national border and OSM.  

 

1 http://lbr -data.forest -atlas.org/search?groupIds=9dc4b0568a434e53acb5f43361c3cb51  

http://lbr-data.forest-atlas.org/search?groupIds=9dc4b0568a434e53acb5f43361c3cb51
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Figure 1: Vector mismatch at North-western National border. 

As shown  in Figure 1, the country's border  follow s to a large extend the natural course o f major 

rivers in the area. As the OSM seems to accurately follow the se lines, an additional shp - file  was 

downloaded. Following a number of vector  overlay processing steps (QGIS Difference, Dissolve, 

merge) , the relevant vector was manually adjusted . 

 
Figure 2: Edited Nat_border_utm29N.shp over OSM. 
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2.2.  Protected Areas  

For the exclusion of declared and proposed Protected Areas (PA) and as basis for the calculation 

of the 50  m protective buffer zone, an updated versio n of the available vector file 

(Protected_Areas.shp)  was created. To use most updated data available, the Krahn -  Bassa  

Proposed Protected Area (KBPPA) was included. The relevant vector file was made available by 

Wild Chimpanzee Foundation , Liberia Office, through the VPA -SU2 and subsequently merged 

(QGIS merge) with the already existing vector. Figure 3 shows a detailed view of the KBPPA.  

 
Figure 3: Zoomed extend of the Krahn – Bassa Proposed Protected Area. 

The input vector for raster clipping to exclude PAs was processed as mask layer  (Ch. 2.4 ) , the 

result is shown in Figure 4. 

 
Figure 4: Protected area mask layer 
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2.3.  Surface water bodies and water courses  

For the consideration of surface water (lakes, etc.) and water courses (river, streams,  etc.) two 

data sources were available: a) t he vector file stream.shp which contains line features 

representing major water  courses  of Liberia. The attributes assigned to each feature (attribute 

table) identify each line as either “Rivers” or “Stream”, and  b) the surface water bodies mapped 

as pixels within the LCFM ( Mission Report, tab. 1 ). Figure 5 shows the vector file showing all 

mapped water courses of Liberia and the areas classified as “surface water” in the LCFM. 

 
Figure 5: Areas of surfaces water (LCFM, red) and major watercourses (stream.shp, blue). 

The Code of Forest Harvesting Practices (FDA, 2017) defines protective buffers for water  courses  

(riparian buffer) according to the size of the water  course . As the vector file stream.shp did not 

allow for a  clear classification of water  courses according to their  size  corresponding to the Code 

of Forest Harvesting Practices, a conservative buffer of 30  m on both sides of each present line 

feature was applied, using the Buffer algorithm within QGIS. The result is shown in Figure 6. 
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Figure 6: Mask of 30 m buffer around major water courses. 

A close -up  of the 30  m buffer is shown in Figure 7. 

 
Figure 7: Extract of buffer (30 m) around streams.shp. 

The resulting areas of the buffers are shown in  Mission Report tab. 4 . For surface water areas as 

mapped in  the LCFM, the Geographic Resources Analysis Support System (GRASS)  GIS algorithm 

r.grow was used to extend the delineated area by an additional 30  m. R.grow expands pixels to 

a selectable additional number of pixels. Here, water areas were extended by 3 pixels ( Ḭ 30  m). 

Figure 8: Result of buffer via r .grow (30  m) around surface water (red).  shows the result.  
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Figure 8: Result of buffer via r.grow (30 m) around surface water (red). 

Subsequently, the resulting raster was reclassified, with all pixels representing water or the buffer 

area set to 0  and all remaining pixels set to 1  (GRASS r.reclass) . As a result, a mask raster file 

was created which can be used in combination with the QGIS Raster Calculator. The Raster 

Calculator allows to calculate cell values for raster files of equal extend and r esolution. E.g. 

calculating “LCF2015_Liberia_32639_10m.tif x surface_water_mask.tif ” will result in a LCFM 

where all pixel values  without overlap with the buffer  remain unchanged (multiplied by 1), 

whereas areas affected by water (or the previously created  buffer of 30  m) will be classified as  0.  

2.4.  Creation of Mask Layer for Raster Clipping  

For the extraction of areas represented by vector files that are excluded from the PCFF area (e.g. 

PAs, protective buffers, etc.) the QGIS algorithm Clip by mask layer was  applied.  Inverting the 

polygons outlining the areas to be excluded can be achieved by using the QGIS Difference 

algorithm in combination with the country outline. This results in a “negative” map of Liberia, 

where the exclusion areas appear as holes. The resulting vector can be used as “mask” for clipping 

raster files during the iterative process of elimination (QGIS Clip raster by Polygon).  
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3.  RASTER DATA PRE - PROCESSING  

3.1.  Land Cover and Forest Map  

The LCFM served as input raster data for the entire analysis. Prior to processing the provided 

information was evaluated. The LCFM was made available as categorized tif raster file 

(LCF2015_Liberia_32639_10m.tif). This raster was derived by updating and mo difying  the raster 

file produced in 2015 (Liberia_landcover_forest_map_10m_v1.tif). The file storing the layer 

legend (pixel values and categories) which accompanied the raster tif - file was originally stored in 

the ArcGIS lyr - format, which cannot be direct ly imported in QGIS due to incompatibility of the file 

formats. Hence , the layer legend had to be manually updated fo r the imported tif - file in QGIS. 

The GRASS algorithm r.report counts the number of pixels per category. Even though if specified , 

r.report exports category values as per ha units, ha values are easily calculated as one pixel 

represents 10  x 10  m Ḭ 100  m 2. The LCFM comprises 18 land cover classes. Area statistics of the 

land cover classes  show that the forest category (pixel value 3, “Natural and Semi -natural forest 

30  -  60”) pertaining to tree covered areas with a canopy closure of 30 -  60 , is represented by a 

relatively small  number of pixels (3,029,471) which  account for 30,295  ha only. Category 11 

(Other Plantation Smallholders ) does not h ave any pixel assigned to, hence its overall area equals 

0. To assess the reasons behind the reduced area representing the land cover class 3 (“Natural 

and Semi -natural forest 30  -  60”), the forest land cover classes of the two versions of the LCF 

2015 are  compared.  

3.1.1.  Comparison of the two versions of LCF 2015  

Comparing the values distributed within the land use class “forest” between the two versions of 

the LCFM (LCF 2015 Map: LCF2015_Liberia_32629_10m.tif and 

Liberia_landcover_forest_map_10m_v1.tif , respec tively ) allows to track the resulting 

disaggregation  of the canopy cover classes pertaining to the land cover  class “Forest” (Figure 9). 

The changes in the areas assigned to each land cover class can be assumed to be a result of the 

reclassification of pixel values during the production of the updated version.  

 
Figure 9: Comparison of area distributions in the Land Cover and Forest Map (v.1 and v.2). 
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Figure 9 shows that as a result of the reclassification, the area belonging to canopy cover class 1 

(Forest >  80  canopy cover ) increased by roughly 170,000  ha, whereas (tree covered) areas with 

a canopy cover <  30 (formerly defined as “Forest < 30”) are reduced by approx. 110,000 ha.  

The forest canopy class “Forest 30-80” assigned in version 1 is divided into two separate classes 

(“Forest 30-60” and “Forest 60-80”, respectively) in the updated version 

(LCF2015_Liberia_32629_10m.tif ), resulting in an increase of approx. 90,000  ha shared between 

the two new classes. However, the forest canopy class „Forest 30 -  60“ covers  30,571  ha only, 

indicating that  a greater share (66 % ) of the increase is included in the forest canopy class “Forest 

60  -  80”. The following Table 1 summarizes the change of area attr ibution  of the land cover 

“Forest” between the two LCF maps in detail.  

Table 2: Comparison of forest land cover classes of LCFM (v1 and v2). 

 LCF_2015_v1 LCF_2015_v2 Change 

Land Cover Class ha Share of total  ha Share of total  ha 

Forest >80 1 4,390,438 54% 1 4,559,898 57% +169,460 

Forest 60-80    2 2,064,923 26% 

-89,642 Forest 30-80 2 2,185,136 27%    

Forest 30-60    3 30,571 0.4% 

Forest <30* 3 1,530,974 19% 5 1,422,184 18% -108,790 

Total 8,106,548   8,077,576  -28,972 

ϝ5ŜŦƛƴŜŘ ŀǎ ά¢ǊŜŜ ŎƻǾŜǊ ғолέ ƛƴ [/Cнлмрψ[ƛōŜǊƛŀψонснфψмлƳΦǘƛŦΦ 

Table 2 shows that the net area changes of forest area resulting from the reclassification amounts 

to a decrease of approx. 29,000  ha. However, the area of the canopy cover class “Forest > 80” 

increas es by more than 169,000  ha. This leads to the assumption that a number of pixels, that 

were formerly classified as canopy cover class “Forest 60-80”, were reclassified as “Forest > 80”. 

This does not explain , however, the strikingly low area shares  of 0.4 for the canopy cover class 

“Forest 30-60”. For more information, please refer to Metria and Geoville ( 201 9).  

3.2.  Slope: SRTM DEM 30  x  30  m  

The Shuttle Radar Topographic Mission (SRTM) is an international research effort that obtains 

Digital Elevation Models (D EM) on a near -global scale. The resulting raster tiles have a resolution 

of 30  x 30  m with each pixel value representing the elevation ( in m eters  above sea level ) in this 

area. SRTM data can be freely accessed from the United States Geological Survey (USGS)  Earth 

Explorer 2 or directly via QGIS using the SRTM Downloader Plugin. A processed SRTM mosaic with 

a 30  x 30  m resolution was made available and is shown in Figure 10 . 

 

2 https://earthexplorer.usgs.gov/  

https://earthexplorer.usgs.gov/


 

Long Term Technical Assistance for the implementation of the  

Voluntary Partnership Agreement (VPA) in Liberia  

 

 
Implemented by :                                                                                                    In collaboration with:  

 

14  

 
Figure 10: Srtm_mosaic_WGS84_UTM_29N_30m_res_NN_cut.tif. 

QGIS provides a number of algorithms specifically designed to process DEMs 3 .Among these, the 

algorithm Slope calculates terrain slope as the angle of inclination to the horizontal. As a result, 

a new raster file is computed where each pixel value represents the percentage of slope calculated 

based on the differences in elevation of the surrounding (DEM) pixels. The resulting slope raster 

can then be reclassif ied ( Figure 11 ).  

 

3 https://docs.qgis.org/2.8/en/docs/training_manual/rasters/terrain_analysis.html  

https://docs.qgis.org/2.8/en/docs/training_manual/rasters/terrain_analysis.html
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Figure 11: Reclassified slope raster (intervals of 10, dark red represents areas with > 40 

slope). 

In order to extract only areas where slope values exceed 40, the slope raster is reclassified using 

GRASS r.reclass algorithm, assigning 1 to all values >  40 and 0 to all other values. Subsequently, 

the GRASS r.null algorithm is ass igned to the resulting raster to extract only those pixels with 

slope >  40.  

To exclude forest areas located on >  40 slope, the forest cover raster file can be clipped with a 

mask layer delineating all areas of  slope  ≤ 40. Polygonising ( gdal_polygonize) the re classified  

slope raster file provides a vector  file  that consist s of polygons of areas with slope >  40 only 

(Figure 12 ).  
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Figure 12: Results of vectorised raster with slope values > 40. 

Subsequently, the resulting vector is merged with the vector for the national border to obtain a 

(negative) mask file ( Figure 13 ).  

 
Figure 13: Zoomed extend of the mask vector to eliminate areas with slope values >40 (over 

OSM). 



 

Long Term Technical Assistance for the implementation of the  

Voluntary Partnership Agreement (VPA) in Liberia  

 

 
Implemented by :                                                                                                    In collaboration with:  

 

17  

Figure 13  shows the resulting vector file of the DEM processing. The light red areas represent 

areas with ≤ 40 slope. The white polygons ( gaps ) represent areas of >  40 slope. Subsequently, 

during the cl ipping process of the raster file of interest, the latter areas will be removed, while 

the former will be retained.  

4.  DATA PROCESSING  

4.1.  List of Applied Processes  

The approach followed throughout this study resembles an iterative process of elimination. The 

QGIS -based processes following the pre -processing of the input data can be summarized as 

follows:  

I)  Reclassify LCFM 1: exclude forest land from non - forest land (GRASS r.reclass)  

II)  Reclassify LCFM 2: exclude Mangrove forests, (GRASS r.reclass)  

III)  Report area statistics for result raster ( GRASS r.report) 

IV)  Reduce forest canopy cover classes to 2 (GRASS r.reclass)  

V)  Prepare vector mask layers: merge relevant shape file for steps V I , IX  and XI I I  

a.  Shp - file of protected areas (QGIS merge)  

b.  Shp - file of streams (QGIS Buffer, merge)  

c.  Shp - file of areas with slope >40 (see C h. 3.2 , merge)  

d.  Shp - file of protected areas (QGIS buffer, merge)  

VI)  Vector /Raster overlay: extract vector areas a) (QGIS clip raster by polygon)  

VII)  Report area statistics for result raster ( GRASS r.report) 

VIII)  Separate forest canopy cover classes LCFM (GRASS r.reclass)  

IX)  Vector /Raster  overlay: extract vector areas b) from both raster file from VIII (QGIS clip raster by polygon)  

X)  Report area statistics for result raster for both raster file from VIII ( GRASS r.report) 

XI)  Expand raster water surface class by 30 m (GRASS r.grow)  

XII)  Remove overlap ping pixel areas from for both raster file from VIII via (QGIS Raster Calculator)  

XIII)  Vector /Raster overlay: extract vector areas c) and d) from both raster file from VIII (QGIS clip raster by 

polygon)  

XIV)  Report area statistics of  both raster file s from VIII ( GRASS r.report) 

XV)  Apply area filters to  both raster file s from VIII , per contiguous area threshold (≥100 and ≥500, GRASS 

r.reclass.area)  

XVI)  Apply generalization via MMA filter to  6 raster file s from XV (GDAL sieve)  

XVII)  Report area statistics for all 12 result raster  files  from XVI (GRASS r.report) 

XVIII)  Reclassify 12  raster files from XVI (GRASS r.null) 

XIX)  Calculate area statistics for FMC and CFMA ( QGIS zonal statistics) 

XX)  Vectorise 12  raster files  from XVIII (GDAL polygonise) 

XXI)  Clean 12 result vectors and dissolve from XX  (GRASS v.clean, QGIS dissolve) 

XXII)  Calculate area s tatistics of 12  vector file from XXI (QGIS attribute table edit )  

XXIII)  Vector overlay TPF and FMC, CFMA with vector from XXI (GRASS v.overlay)  

4.2.  Calculating Area Statistics  

The FMC and CFMA  vector  files allow  to calc ulate raster area statistics on vector feature level . The 

QGIS algorithm Zonal Statistics calculates area statistics for raster pixels falling within certain 

features ( polygon s) of the overlay vector by writing the resulting pixel count into a new column 

of the attribute table. Subsequently, per ha values can be calculated manually . 

The GRASS GIS algorithm r.reclass allows to reclassify existing pixel values of raster files into 

user -defined integer classes (GRASS Development Team, 1999). Hence, all class ( pixel) values 

are left unchanged in the new raster file if they qualify as forest. All other classes are reclassified 

to 0.  
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4.3.  Vectorization of PCPF  Areas  

After completion of the process of exclusion , the resulting raster  files are  outlining the exten t  of 

different classes of PCPF. Prior to the conversion from raster to vector the resulting raster maps 

(according to canopy cover class, contiguous area ≥ 100  ha and ≥ 500  ha, and Minimum Mapping 

Area ( MMA)  ≥ 100 ha and MMA ≥ 500 ha = 2 x 2 x 3 =12) are re classified using the GRASS r.null 

algorithm. R.null converts specified pixel values into no data values. Consequently, the P CPF pixels 

(pixel value = 1) maintain the value 1, whereas all other values (formerly pixel value = 0) are 

converted to no data.  Wit h the output raster data type set to byte, file size is also reduced 

considerably.  

For the  conversion from raster to vector data format,  the gdal_polygonize algorithm was chosen 

and applied as batch process , followed by the GRASS v.generalize process for a  simplification of 

the resulting vector files using the Douglas -Peucker algorithm  (GRASS GIS MANUAL, 2017 ). The 

resulting 12 P CPF vector files consist of multi feature polygons with varying area sizes. The 

outcome of the vectorization process is shown in m ain document Ct. 4.1.  

Monitoring the area change as a result from the vectorisation, allows to evaluate the output. Table 

3 shows the result.  

Table 3: Area Change from vectorization and dissolving. 

PCPF Area[ha] 
Area shp-file 

[ha] 

Area 
Change 

[%] 
Area dissolved 
shp-file [ha] 

Area 
Change 

[%] 

Canopy Cover 80 - 100 

җ 100 2,784,792 2,786,150 0.05 2,785,593 0.03 

җ 500 2,620,722 2,622,000 0.05 2,621,490 0.03 

җ 500 MMA100 2,963,239 2,964,680 0.05 2,963,215 -0.0001 

Canopy Cover 30 - 80 

җ 100 787,753 788,079 0.04 788,279 0.07 

җ 500 496,762 496,945 0.04 497,131 0.07 

The total relative area changes after vectorization and dissolving the created polygons are very 

small and all below 1.  

4.3.1.  Cleaning  PCPF  Vector Files  

After the vectorization, the resulting shp - files consist of multiple features. To allow area 

calculations to be stored in the attribute table, these features are merged using the GDAL dissolve 

algorithm.  This requires the input shp - files to be free of topo logical problems.  

Converting raster data to vector is a long and arduous task , because the size of RS raster data is 

always large and its shapes are complex (Xu et al., 2016 ;  ESRI, 2005 ). The vectorization of large 

raster files is a hardware demanding task , that requires time and a solid hard – and software 

system. Processing times for this study were estimated to up to 12 hours in some cases for a 

single processing step. The algorithms commonly available for vectorization of raster images often 

lead to a nu mber of topological problems ( Figure  14 ) when topological relations among the 

vectorised polygons are not correctly established (Xu et al.,  2016). The resulting output vectors 

require the application of  intensive subsequent cleaning procedure s to ensure topological 

integrity.  
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Figure 14: Topological problems of raster vectorization. 

The vectorization of raster files naturally results in a number of topological problems  (Karaş et 

al., 2010) . E.g. single isolated pixels that are part of larger polygons but are connecting to these 

by merely touching at a corner (one vertex) are interpreted as self - intersecting rings by the GIS.  

A commonly appl ied procedure is creating a minimal buffer around the resulting vectors (i.e. 

0.0001  m distance). Nonetheless, v ectorising and cleaning large raster files requires powerful  

hardware. Especially the process to ensure topological integrity is highly RAM (Ran dom Access 

Memory) demanding. During the cleaning process, the geometric relations between features are 

checked by loading the respective vertices into the RAM. As the number of features that can be 

simultaneously processed by RAM is limited, this process needs to be repeated a number of times, 

progressively  reducing the amount of topological errors to be fixed.  

To ensure rapid rendering and processing of the complex vector layer, it is exported to 

GeoPackage format (*.gpkg).  GeoPackage (gpkg) is an open and platform - independent data 

format for GIS that can be used for raster and vector layers alike. The gpkg form at was developed 

to minimize data size for storage and,  contrary to the ESRI -shp - file format, all information is 

stored in one ready - to -use single file. The included spatial indices speed up processing 

performance and rendering times significantly compared  to traditional geospatial vector files 

formats.  
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5.   LIST OF VECTOR AND SHAPE FILES SUBMITTED  

No. Name Format Size (KB) Content 

1 Forest Land(LCF2015) tif  2,110,745 reclassified forest classes 

2 Non-harvestable_30-80 tif  55,005 after exclusion of areas w/ >40 slope, 30 m water buffer, 50 m PA buffer 

3 harvestable_80-100 tif  49,317 after exclusion of areas w/ >40 slope, 30 m water buffer, 50 m PA buffer 

4 reclass_H_gt100 tif  39,067 applied MMA filter to harvestable 

5 reclass_H_gt100_100 tif  32,593 applied MMA filter to harvestable 

6 reclass_H_gt100_500 tif  32,016 applied MMA filter to harvestable 

7 reclass_H_gt500 tif  37,309 applied MMA filter to harvestable 

8 reclass_H_gt500_100 tif  30,959 applied MMA filter to harvestable 

9 reclass_H_gt500_500 tif  30,376 applied MMA filter to harvestable 

10 reclass_NH_gt100 tif  31,852 applied MMA filter to non-harvestable 

11 reclass_NH_gt100_100 tif  29,584 applied MMA filter to non-harvestable 

12 reclass_NH_gt100_500 tif  29,353 applied MMA filter to non-harvestable 

13 reclass_NH_gt500 tif  26,044 applied MMA filter to non-harvestable 

14 reclass_NH_gt500_100 tif  24,283 applied MMA filter to non-harvestable 

15 reclass_NH_gt500_500 tif  24,053 applied MMA filter to non-harvestable 

16 Timber Production Areas tif  75,144 Forest Land w/out mangroves, PA 

17 CFMA_utm29N(40) Shp-file 209 updated CFMA with area statistics 

18 FMC_active(7) Shp-file 24 FMC with area statistics 

19 mask_PPA_PA_KBCA Shp-file 331 mask of updated PA 

20 mask_PPA_PA_KBCA_50m_buff Shp-file 404 mask of updated PA w/ 50 m buffer 

21 mask_Slope_gt40perc Shp-file 23,851 mask of areas w/ slope >40 

22 mask_stream_30m_buff Shp-file 2,617 mask of stream.shp w/ 30 buffer 

23 Nat_border_utm29N Shp-file 300 adjusted national border 

24 PPA_PA_with_KBCA Shp-file 100 updated PA shp-file 

25 PPA_PA_with_KBCA_50m_buff Shp-file 189 updated PA shp-file w/ 50 buffer 

26 Slope_gt40perc Shp-file 23,339 vectorized DEM >40 slope 

27 stream_buff30m_utm29N Shp-file 2,456 stream.shp w/ 30 m buffer 

28 H_gt100_dis Shp-file 76,907 dissolved vectorized canopy cover 80-100 w/ contiguous area of 100 ha 

29 H_gt100_100_dis Shp-file 37,687 dissolved vectorized canopy cover 80-100 w/ contiguous area of 100 ha and MMA 100 ha 

30 H_gt100_500_dis Shp-file 34,673 dissolved vectorized canopy cover 80-100 w/ contiguous area of 100 ha and MMA 500 ha 

31 H_gt500_dis Shp-file 68,092 dissolved vectorized canopy cover 80-100 w/ contiguous area of 500 ha 

32 H_gt500_100_dis Shp-file 30,541 dissolved vectorized canopy cover 80-100 w/ contiguous area of 500 ha and MMA 100 ha 

33 H_gt500_500_dis Shp-file 27,256 dissolved vectorized canopy cover 80-100 w/ contiguous area of 500 ha and MMA 500 ha 

34 NH_gt100_dis Shp-file 59,231 dissolved vectorized canopy cover 30-80 w/ contiguous area of 100 ha 

35 NH_gt100_100_dis Shp-file 44,686 dissolved vectorized canopy cover 30-80 w/ contiguous area of 100 ha and MMA 100 ha 

36 NH_gt100_500_dis Shp-file 43,432 dissolved vectorized canopy cover 30-80 w/ contiguous area of 100 ha and MMA 500 ha 

37 NH_gt500_dis Shp-file 35,361 dissolved vectorized canopy cover 30-80 w/ contiguous area of 500 ha 

38 NH_gt500_100_dis Shp-file 24,716 dissolved vectorized canopy cover 30-80 w/ contiguous area of 500 ha and MMA 100 ha 

39 NH_gt500_500_dis Shp-file 23,462 dissolved vectorized canopy cover 30-80 w/ contiguous area of 500 ha and MMA 500 ha 

40 TPF_30-80_gt100_CFMA Shp-file 4,786 TPF canopy cover 80-100 (gt100) in CFMA areas 

41 TPF_80-100_gt100_CFMA Shp-file 12,918 TPF canopy cover 30-80 (gt100) in CFMA areas 

42 TPF_30-80_gt100_FMC Shp-file 1,783 TPF canopy cover 80-100 (gt100) in FMC areas 

43 TPF_80-100_gt100_FMC Shp-file 15,065 TPF canopy cover 30-80 (gt100) in FMC areas 

44 v_H_gt100 Shp-file 77,346 vectorized canopy cover 80-100 w/ contiguous area of 100 ha 

45 v_H_gt100_100 Shp-file 38,027 vectorized canopy cover 80-100 w/ contiguous area of 100 ha and MMA 100 ha 

46 v_H_gt100_500 Shp-file 34,997 vectorized canopy cover 80-100 w/ contiguous area of 100 ha and MMA 500 ha 

47 v_H_gt500 Shp-file 68,425 vectorized canopy cover 80-100 w/ contiguous area of 500 ha 

48 v_H_gt500_100 Shp-file 30,779 vectorized canopy cover 80-100 w/ contiguous area of 500 ha and MMA 100 ha 

49 v_H_gt500_500 Shp-file 27,750 vectorized canopy cover 80-100 w/ contiguous area of 500 ha and MMA 500 ha 

50 v_NH_gt100 Shp-file 60,881 vectorized canopy cover 30-80 w/ contiguous area of 100 ha 

51 v_NH_gt100_100 Shp-file 46,183 vectorized canopy cover 30-80 w/ contiguous area of 100 ha and MMA 100 ha 

52 v_NH_gt100_500 Shp-file 44,897 vectorized canopy cover 30-80 w/ contiguous area of 100 ha and MMA 500 ha 

53 v_NH_gt500 Shp-file 36,268 vectorized canopy cover 30-80 w/ contiguous area of 500 ha 

54 v_NH_gt500_100 Shp-file 25,503 vectorized canopy cover 30-80 w/ contiguous area of 500 ha and MMA 100 ha 

55 v_NH_gt500_500 Shp-file 24,217 vectorized canopy cover 30-80 w/ contiguous area of 500 ha and MMA 500 ha 
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