Appendix 7: Swaziland Project Analysis Log

Planning Units – step 1

1. Generated a 1/32-degree grid covering Swaziland [gpgrid32]. This only contains the cells which overlap with Swaziland boundary, with each cell approximately 3kmx3km in size (900ha). Used the gridmaker.ave script to achieve this.

Assessed the validity of a 1/16-degree grid, but resulted in only 444 cells in Swaziland. However, mmu for 1:250 000 scale is +- 250mx250m so 1/32-degree is adequate and doesn’t compromise heterogeneity or place unrealistic scale expectations on the available data.

Also assessed 1/64-degree grid, however to fine and cell size of 1.5kmx1.5km (roughly) stretches the available data scale and compromises heterogeneity within a planning unit.

Used the Compiled Tables extension to add an incremental unique id field (Grid32ID).

2. To assess the actual area of each planning unit (i.e. actual area of the border cells which occurs with Swaziland boundary): clipped [gpgrd32] with [gpswazi] = [gpgrid32clip]. Deleted those cells < 6.25 ha (6.25 ha = minimum mapping unit 250mx250m for 1:250 000 converted to hectares). Joined the attribute table of [gpgrid32clip] with attribute table of [gprid32] using Grid32ID as joinitem. Added new field ActlHect to attribute table of [gpgrid32] and calculated equal to Hectares from joined table. Deleted the 10 cells that had no values (because < than 6.25ha) from [gpgrid32] (1670 records). Removed join.

Planning Units – step 2

1. Selected all cadastral units smaller than 900ha (the area of each cell of the 1/32 grid). Those that neighboured on other units smaller than 900 ha were merged together = [cadastdiss]. Multipart shapes were then converted to single part shapes = [cadastdiss2].

2. A number of units were less than 900ha, but not adjacent to other similar sized units. These were merged with larger neighbours. 

3. Added field UnitID to cadastdiss2.dbf, and gave an incremental unique number to each unit derived by combining the cadastral units.

4. Selected all units >= 4000ha (area of planning units by CAPE 1/16th degree squares) = [test1]. Intersected [test1] and [gpgrid32] = [test2] Added field PlUnitID (string), and calced = UnitID.AsString+”-“+Grid32ID.AsString.

5. Selected all units < 4000ha = [test3]. Added field PlUnitID (string), and calced = UnitID+”-“+”0”. These are the units which are not further subdivided by the 1/32 degree cells. 

6. Merged [test3] + [test2] = [gpplnunt] (2546 units – note some are smaller than 6.25 ha and should be ignored during analysis).

Level of protection of planning units

1. Identity with [gpplnunt] + [grpwa] = [gpplnprt] (in folder \data\analysis\protected areas\). 

2. To assess the protection status of each planning unit by protected area category: did a frequency on attribute table of [gpplnprt] using PlUnitID, ConsStatus, and Hectares as a summary item = pluntfrq.dbf. This table therefore lists the protection of each unit by pa conservation status category. Added a field called TotlHect, joined gpplnunt.dbf and calced TotlHect = Hectares (i.e. from planning unit layer). Added field PercHect and calced = Hectares/TotlHect*100. This is the percentage of each planning unit conserved by the separate conservation status categories.

3. To asses the overall protection status of each planning unit: selected records in pluntfrq.dbf with coding for conservation status, and did a frequency on pluntfrq.dbf using PlUnitID and Hectares as summary item = pluntfrq2.dbf. Added a field called TotlHect, joined gpplnunt.dbf and calced TotlHect = Hectares (i.e. from planning unit layer). Added field PercHect and calced = Hectares/TotlHect*100. This is the percentage of each planning unit that is conserved in all three conservation status categories combined.

Sweet & Khumalo vegetation type representation within planning units, transformation, rarity status and fragmentation

1. First removed those regions which are transformed using the national land-cover database:

Identity with [gpswekhu] + [landcover-tm] = [gpswecov] (in folder 
\data\analysis\vegetation\). Converted multipart shapes to single part.

Selected records with Status = “Transformed”, deleted and saved as 
[gpsweunt].

2. To combined the untransformed and degraded vegetation with the planning units:

Intersect (quicker than identity for these large files) with [gpplnunt] + [[gpsweunt] = [gpplnveg]. Selected records with Hectares < 6.25 and deleted – 6742 records left. Converted multipart shapes to single parts = [gpplnveg]

3. To assess the representation of untransformed areas for each detailed vegetation class in each planning unit: selected records with Status= “Untransformed”, then did a frequency on attribute table of [gpplnveg] using PlUnitID, Secondary, and Hectares as a summary item = plvgfrq1.dbf. This table therefore lists the untransformed area of each vegetation type in each planning unit. Added a field called TotlHect, joined gpplnunt.dbf and calced TotlHect = Hectares (i.e. from planning unit layer). Added field PercHect and calced = Hectares/TotlHect*100. This is the percentage of untransformed area of each vegetation type represented in each planning unit.

4. To assess the representation of degraded areas for each detailed vegetation class in each planning unit: selected records with Status= “Degraded”, then did a frequency on attribute table of [gpplnveg] using PlUnitID, Secondary, and Hectares as a summary item = plvgfrq2.dbf. This table therefore lists the degraded area of each vegetation type in each planning unit. Added a field called TotlHect, joined gpplnunt.dbf and calced TotlHect = Hectares (i.e. from planning unit layer). Added field PercHect and calced = Hectares/TotlHect*100. This is the percentage of degraded area of each vegetation type represented in each planning unit.

5. To calculate the historic distribution (and rarity) of each vegetation type:

Converted [gpswekhu] from multipart shapes to single part. Did a frequency on the attribute table of [gpswekhu] using Secondary and Hectares as a summary item = swkhfrq1.dbf. Calculated total extent of study area by summing all vegetation polygons = 1737166.524. Added field PercHect and calced = Hectares/1737166.525*100.

6. To calculate the amount of vegetation transformation and degradation:

Selected records with Status = “Transformed” or Status = “Degraded” from [gpswecov]. Did a frequency on the attribute table using Secondary and Hectares as a summary item = swkhfrq2.dbf. Added field HistArea and calced = historic area of each type by joining swkhfrq1.dbf. Added field LostArea and calced = HistArea-Hectares (hectares lost). Added field PercLost, calced = LostArea/HistArea*100 (percentage of historical area lost to transformation and degradation).

7. To calculate a fragmentation weighting for each type:

Exported the attribute table of [gpswecov] to vegfrag.dbf, imported into a spreadsheet veg fragmentation.xls. For each type calculated the number of patches, min patch size, max patch size and average patch size. Then exported this to vegfrag2.dbf, which was joined to [gpswekhu] and three classes identified (low, moderate and high fragmentation) for patch count and average size using a natural breaks classification. Using a graphic technique the vegetation types were then assigned to an overall fragmentation class (low, moderate and high), low = weighting of 5, moderate = weighting of 15 and high = weighting of 25.

8. To calculate the target values for each vegetation type:

Did the calculations in swkhfrq2.dbf.

Added a field called BaseTrgt and calcd = 15 (%).

Added a field called TransWgt and calced = 2- (Hectares/HistArea). This is the current extent/historic extent.

Added a field called FragmWgt and calced = fragmentation weighting value determined in point 7 above.

Added a field called Target, and calced = (BaseTrgt * TransWgt) + FragmWgt. This is the percentage area required as a target.

Added a field called ActlTrgt, and calced = HistArea * (Target/100). This is the target expressed in hectares, and the data which will be fed into C-Plan.

Added a field called TrgtDiff, and calced = Hectares – ActlTrgt. Those types with a negative value represent types for which there is insufficient remaining untransformed area to meet target. Need to look at using degraded areas in this instance.

Forest representation within planning units, transformation and rarity status

1. Selected the “Dense Mixed Woodland”, “Dense Montane and Highland” and “Riverine Forest” from the woodland coverage and converted to [gpforest].

2. To combine the forests with the planning units:

Identity with [gpplnunt] + [gpforest] = [gpplnfor]

3. To assess the representation of forest types in each planning unit: Did a frequency on attribute table of [gpplnfor] using PlUnitID, Class, and Hectares as a summary item = plftfrq1.dbf. This table therefore lists the area of each forest type in each planning unit. Added a field called TotlHect, joined gpplnunt.dbf and calced TotlHect = Hectares (i.e. from planning unit layer). Added field PercHect and calced = Hectares/TotlHect*100. This is the percentage of area of each forest type represented in each planning unit.

4. To determine target areas for forest types:

Did a frequency on [gpforest] using Class and Hectares as a summary item = frstfrq1.dbf. 

Added field Target and calced as follows:

Dense montane and highland = 20 (%)

Riverine forests = 15 (%)

Dense mixed woodland = 10 (%)

These target percentages were determined during a workshop with Swazi experts.

Added field ActlTrgt and calced = Hectares * (Target/100)

Generating vegetation and forest-planning unit matrix

Created an access database file called processing.mdb (in…. /analysis/vegetation/).

Imported plftfrq1.dbf and plvgfrq1.dbf. Using an append query created a combination of the two tables in plftfrq1.dbf.

Then used a crosstab query to generate the matrix plftfrq1.dbf_crosstab.

Exported plftfrq1_crosstab as vegfor_matrix.dbf.

To create the table containing vegetation and forest information (i.e. target values), exported to vegfor_info.dbf and added in 3 records for forest types and filled in necessary data.

Process mapping

1. Hydrological corridors (regional-physical)

Selected rivers representing the major systems identified from [gprivers]. Then using the secondary catchments as a guide, selected all the river orders constituting the particular systems. Saved as [gphydrol] in ../analysis/process/regional-physical/. Added in a field SystName and coded with the name of the major system. 

2. Regional linking along Lebombo mountains to ensure speciation and gene flow (regional-biotic):

Created a polygon layer defining the boundaries of the Lebombo Mountains = [lebombo_poly] using the digital elevation model as a guideline. Then selected all the untransformed areas from [gpswecov], and clipped using [lebombo_poly] = [gpreglnk].

3. Large-scale fires in both savanna and grassland vegetation types (landscape-physical):

Selected from [gpswecov] records with Primary = “Acacia Savanna” or “Broadleaf Savanna” or “Mixed Savanna” or “Hillside Bush”. Then selected from this set those records with Status = “Untransformed”, and then selected from this set those records with Hectares >= 5000 = [gpsavfir].

Selected from [gpswecov] records with Primary = “Highveld Grassland” or “Middleveld Grassland”. Then selected from this set those records with Status = “Untransformed”, and then selected from this set those records with Hectares >=3000 = [gpgrsfir].

4. Herbivory involving large herbivores in savanna and grassland vegetation types (landscape/community-biotic):

Selected from [gpswecov] records with Primary = “Acacia Savanna” or “Broadleaf Savanna” or “Mixed Savanna” or “Hillside Bush”. Then selected from this set those records with Status = “Untransformed”, and then selected from this set those records with Hectares >= 3000 = [gpsavher].

Selected from [gpswecov] records with Primary = “Highveld Grassland” or “Middleveld Grassland”. Then selected from this set those records with Status = “Untransformed”, and then selected from this set those records with Hectares >=3000 = [gpgrsfir]. (i.e. catered for by fire process areas)

5. Herbivory involving megaherbivores in savanna vegetation types (landscape/community-biotic):

Selected from [gpswecov] records with Primary = “Acacia Savanna” or “Broadleaf Savanna” or “Mixed Savanna” or “Hillside Bush”. Then selected from this set those records with Status = “Untransformed”, and then selected from this set those records with Hectares >= 15000 = [gpsavmeg].

6. Predation by large top predators in savanna vegetation types (landscape/community-biotic):

Selected from [gpswecov] records with Primary = “Acacia Savanna” or “Broadleaf Savanna” or “Mixed Savanna” or “Hillside Bush”. Then selected from this set those records with Status = “Untransformed”, and then selected from this set those records with Hectares >= 10000 = [gpsavprd].

7. Forest transitions among escarpment, lowveld and Lebombo forests (regional-biotic):

Used a combination of the hydrological corridors [gphydrol] and the primary and secondary catchment boundaries [gpcatch] to define the primary west-east altitudinal gradients. This resulted in four primary altitudinal gradients being identified.

Selected forests from [gpforest] which occurred along each of the primary gradients, added fields Gradient and Catchment and coded as follows:

Gradient

Catchment
1


Komati

2


Mbuluzi

3


Pongola

4


Usutu

Gradient codes for the altitudinal gradients, and Catchment indicates which catchments were used as primary basis for identifying the gradient.

8. Regional linking of forests between KwaZulu-Natal and Mpumalanga by Swaziland’s escarpment forests (regional-biotic):

Selected forests occurring above 1000m a.s.l., and those coded as “Dense Montane and Highland” from [gpforest]= [gpforesc].

9. Resilience against shifting vegetation distribution due to large-scale climate change (regional-biotic):

Primary altitudinal gradients of Swaziland run west-east from the western escarpment through the lowveld to the Lebombo Mountains. In common with KZN, the altitudinal gradients are closely correlated with both temperature ([mean_an_temp_tm]) and rainfall ([mean_an_prec-tm]) gradients. Used the secondary and primary catchment boundaries [gpcatch] and hydrological corridors [gphydrol] to identify major west-east altitudinal gradients running from the high escarpment in the west to the Lebombo Mountains in the east. Grouped together the catchments comprising each of the four gradients and coded using a field called GradntNum. Then dissolved using GradntNum = [gpclmgrd]. 
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