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Chapter One: Introduction 

CHAPTER ONE: INTRODUCTION 

1.0 Introduction 

The metropolitan City of Cape Town is situated in one of the world's most stunning locations. 

Geographically, it is at the south-western most corner of the African continent with the Indian 

Ocean adjacent to it on the eastern side and on the western side one finds the Atlantic Ocean. 

Inland there is an array of great mountains among which one cannot miss the unique plateau 

of the Table Mountain and its attendant peaks- the Devil's Peak and the Lion's head. A 

combination of these mountains and the oceans create spectacular views from certain 

locations within the city. It is within these locations with great views of both the mountains 

and the oceans that one finds the most valuable and sought after properties. These properties 

are found mainly around the Table Mountain and the property market within these locations is 

very active. On the other hand the properties with the lowest market values are found in the 

low-lying flat areas where the views to the oceans and mountains are close to non-existent. 

Figure 1.0: Ocean view Figure 1.1: Mountain View 

Figure 1.0 shows the view of the ocean as seen from one property in Sea Point area, while 

figure 1.1 shows the view of the Lion's head peak from the same property. 
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Chapter One: Introduction 

1.6 Research Method 

Figure 1.2 illustrates the methods used in this research. 

Spatial modelling component CAMA component 

Terrain data source 
I / Buildings data source 

~ Vector ./ A ~ Vector I C 

~ Property and sales 

/ 

Raster I Raster I 
data 

.. ........• .................... ... ~ ~ .. ..... , ...................... . ...........•..... . ....... ... . ..... .. .............. 

/1 
Integrate 

/ 

1 
/ 

View Modelling / B 
~ CAMA modelling 

1 ~ I View factor 

.. 

Evaluation of 
results in CAMA 

Figure 1.2: Research methods flow diagram 

The research methods used in this research work can be classified under two broad areas: 

Spatial modelling and CAMA modelling as shown in figure 1.2. The aim of the spatial 

modelling component is to generate the view factors which will be imported into a CAMA 

system. In order to generate the view factors, a combined model of the earth and buildings is a 

prerequisite upon which view observations are made. To that effect, the process starts with 

spatial data collection where surface height data is collected and buildings data are captured 

as well. 
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Chapter Six: Results and Analysis 

CHAPTER SIX: RESULTS AND ANALYSIS 

The purpose of this chapter is to present the results of this research and to report on the 

analysis perfonned on the results. The chapter begins by explaining the geographical 

characteristics of the study area. The geography of the study area is very crucial to this study 

because the detennination of view is based on GIS and 2.SD modelling. The generation of the 

DTM is explained in the following section. In this regard, the results of the TIN and raster 

DTM are presented. The modelling of buildings follows the DTM modelling, after which the 

DTM and the buildings are combined. The results of view analysis are also given as well as 

the application of the results in the CAMA model. 

6.1 Case study area analysis 

In this section, the study area is explored by means of exploring the property inventory data 

used to run the CAMA models as well as the geographical characteristics of the area. 

Figure 6.1: Geographical characteristics of the study area 
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Chapter Six: Results and Analysis 

As depicted by figure 6.1 , the Sea Point suburb is located between the ocean and the 

mountain. Along the seaboard, the property type is Sectional Title flats and as one moves 

away from the ocean towards the mountain, one finds single residential properties. 

6.2 Digital Terrain Modelling (DTM) 

This section presents the results of the digital terrain modelling. The results of the TIN model 

and the raster model are explained. 

6.2.1 Contour digitisation 

The contour map was scanned at the resolution of 400 dots per inch. This resolution was high 

enough to enable high accuracy digitisation of the contours. Before, the digitisation process, 

the scanned images were exported into ArcGIS for georeferencing. The image was 

georeferenced by clicking on a known point and entering the real world coordinates into the 

table provided. At the end of the process, an accuracy reported was generated which gives the 

accuracy of digitisation. The root mean square error for georeferencing was 0.004mm. For a 

map of 1 :50 000, it means that the error on the ground is 20cm. 

6.3 Contour data 

The contours were digitised and added to ArcScene, an Arc GIS module, for visualisation. 

Figure 6.2: Perspective view of the contour data 
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Figure 6.2 shows that perspective 3D contours of a surface can be used for visualisation 

purposes (Naser et aI, 2005). From the figure, the mountain peak as well as the mountain foot, 

which in this case represents the shoreline, are quite distinct. 

6.4 TIN model 

The TIN model was generated from the contours shown in figure 6.2. The edge-based data 

structure was used because it utilises Delaunay triangulation. Recalling from chapter three, 

the method of Delaunay triangulation is the best at generating triangular surfaces because it 

ensures that best geometry is achieved for every triangular surface. 

Figure 6.3: TIN model 

The resulting TIN model is depicted in figure 6.3. The TIN model represents a continuous 

surface as opposed to the contour model which is discontinuous between the contours. The 

main advantage of the TIN model is its ability to model the terrain characteristics more 

efficiently. Chen and Tobler, (1986) point out that peaks and pits are modelled very well 

using the TIN method, hence its usefulness for visualisation analysis. As shown in figure 6.3, 

the mountain peak and the small streams/gullies that run down the mountain are quite visible. 
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Further analysis can be performed on the TIN model by overlaying the aerial photograph over 

the TIN, called draping. A facility is provided in ArcScene that makes it possible to drape the 

aerial photo on top so as to perform informed visual analysis. 

Figure 6.4: Aerial photo draped on TIN 

As clearly depicted by figure 6.4, the draped photograph gives a more realistic visual 

impression of the terrain. The location of the buildings relative to the mountain and the ocean 

can be clearly visualised, although a closer inspection will reveal that the buildings have no 

3rd dimension, and are simply footprints on the TIN. 

A draped photograph provides a visual check of the gross accuracy of the DTM. This 

technique however, requires that the analyst be familiar with the area being modelled so that 

he/she will be able to assess whether the features on the aerial photograph are mapping well to 

their corresponding features on the TIN model. In this case, the mountain peak on the DTM is 

coinciding with the peak on the aerial photo and the ocean is also mapped well. In this way, 

blunders and gross errors are checked. 

Random errors are, however, difficult to assess for DTM's. This is usually because one needs 

to have a DTM of the same area produced using more accurate methods. In this case a DTM 

produced from photogrammetric methods or LIDAR methods would have been appropriate to 

assess the accuracy of the DTM produced here, however, this data was not available. 
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= ~0.0087 

Sd = 0.093m 

Testing the significance of the differences in mean between the TSM and the DTM using the 

Two-tailed t-test: 

t = ~ = 0.0075 = 0.081 
Sd 0.093 

H 0 : J-lTSM = J-l DTM 

105 (12d.f) = 2.179 

The calculated value of t is smaller than the critical value at the 95% level; therefore, 

J-lTSM = J-l D'fM ' or there is no significant difference in the two means. 

6.5 Raster DTM 

The raster DTM with a cell size of 1 m by 1 m was generated from the contours using the 

sequential steepest slope algorithm explained in chapter three. 

Legend 

High 345 

Low 0 

Figu re 6.5 Raster DTM 

Figure 6.5 shows the raster model with variations in colour representing variations in height. 

The yellow band which lies on the diagonal represents the mountain top. It is however 

difficult to conduct visualisation analysis on a raster DTM. Therefore, its applications are 

mainly limited to mathematical modelling. The discontinuity property of the raster DTM is 
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useful to guard against outliers. In so doing, it was ensured that no building was protruding 

onto the road. A script was run to select all the footprints that were not fully contained within 

the erven. The identified building footprints were recaptured and adjusted. However, this 

method does not provide an absolute check on the accuracy in position of the buildings on the 

model. 

The building footprints were extruded by their heights and the results are shown in figure 6.7. 

The extruded buildings were overlaid on top of the aerial photograph. The overlay gives a 

vivid visual impression of the model. 

Figure 6.7: Extruded buildings on the aerial photograph 

From figure 6.7 it is clear that beach properties are mainly high-rising flats and corrunercial 

properties. As one moves away from the ocean towards the mountain, one finds the single 

storey residential properties. One important failure of this method of modelling the buildings 

is that a flat roof is assumed for all properties. This would result in an overestimate of view as 

the full extent of obstruction of the building is not modelled. 
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Another way of visual ising the model is to overlay the extruded building models on top of the 

TIN. A more realistic model is achieved and the height relationship between the buildings and 

the terrain can also be perceived as shown in figure 6.8. One can already see that the buildings 

along the shore are mainly high-rise and have a great potential for obstructing ocean views for 

properties further away from the ocean. 

Figure 6.8: Buildings overlaid on the TIN 

As depicted in figure 6.8, overlaying the building models onto the TIN presents a problem in 

that the overlaid building models are twisted in areas where the terrain is not even. This is 

especially visible on steep slopes towards the mountain. The end result is such that the model 

gets highly inaccurate in those areas. As a result, the TIN model could not be used for the 

analysis of view. The other problem was that the building model and the TIN model could not 

be added together to form one feature. 

6.7 Raster building model 

As explained in chapter four, the buildings and the DTM can only be combined in the raster 

format. To that end, a cell size of 1m was used to convert the buildings footprints into a raster 

model. A dummy building with zero height was created for the areas without buildings. This 

was to make sure that the entire terrain was covered with buildings. This would then make the 
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combination of the raster DTM and the raster buildings possible. The same cell size ensured 

the combination would be a 1 to 1 mapping. 

Ocean 

Mountain 

Figure 6.9: Combined model of buildings and raster DTM 

Unlike the vector buildings and the TIN model, the raster DTM and the raster buildings 

combine into one model easily. High height values are obtained where there are buildings and 

low values for adjacent cells with no buildings. As depicted by figure 6.9, the ocean and the 

mountain are clearly identified for view analysis. 

The accuracy of the buildings on the combined surface was assessed by overlaying the vector 

buildings polygons shown in figure 6.6 on top of the combined surface as shown in figure 

6.10. 
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Figure 6.10: Accuracy check for the combined surface 

In figure 6.10 the building footprints are overlaid on top of the combined surface. It can be 

seen that the edges are not smooth due to rasterisation - in some cases a straight building line 

will appear stepped, and a ninety degree building angle will be greater or lesser. In chapter 

four, during the conceptual development of the view model, it was ascertained that the 

maximum error in position due to rasterisation is J2 m for a raster cell size of 1 m by 1 m. In 

this research however, areas without buildings were made up of polygons which were 

recorded as buildings with a height of zero. These polygons shared the same boundary lines 

with the buildings. 

After the buildings and the DTM were combined, the surface was now a representation of the 

real world and could be used for view analysis. 
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Table 6.4: View Index 
View 

PIO X(Lo19/84) Y(Lo19/841 Ocean Mountain Other Index 
CCTOOOO098 -56252 -3755016 34231 0.16 

CCTOOO0104 -56529 -3755036 23415 0.11 

CCTOOO0129 -55872 -3753959 33896 0.16 

CCTOOO0132 -55684 -3753995 74321 0.35 

CCTOOO0142 -55974 -3754015 73421 0.35 

CCTOOO0144 -55901 -3754023 46983 0.22 

CCTOOO0144 -55901 -3754023 72314 0.34 

CCTOOO0152 -55980 -3754068 101234 0.48 

CCTOOO0155 -56011 -3754079 85644 0.40 

CCTOOO0159 -56052 -3754089 42461 0.20 

CCTOOO0161 -55991 -3754093 67462 0.32 

CCTOOO0162 -55707 -3754104 164532 44987 0.99 

CCTOOO0165 -56060 -3754112 64326 0.30 

CCTOOO0169 -55678 -3754129 84563 0.40 
CCTOOO0170 -55899 -3754127 53876 0.25 

CCTOOO0171 -55689 -3754138 75648 0.36 

CCTOOO0173 -55913 -3754151 89607 0.42 

CCTOOO0175 -55801 -3754178 133245 22364 0.73 

CCTOOO0177 -55973 -3754173 34568 0.16 
CCTOOO0178 -56023 -3754179 75834 0.36 

CCTOOO0180 -56008 -3754187 44890 0.21 

CCTOOO0184 -55909 -3754204 33546 0.16 

CCTOOO0187 -56044 -3754215 54372 0.26 

CCTOOO0193 -56002 -3754245 67543 0.32 
CCTOOO0195 -56028 -3754269 49854 0.23 
CCTOOO0199 -56537 -3754285 34532 0.16 

CCTOOO0200 -55940 -3754333 132896 43456 0.83 

CCTOOO0202 -56266 -3754347 32896 0.15 

CCTOOO0206 -56289 -3754377 48562 0.23 

CCTOOO0208 -55913 -3754385 98753 78654 0.84 

CCTOOO0212 -56240 -3754409 87465 0.41 
CCTOOO0213 -56096 -3754421 105321 0.50 

CCTOOO0223 -56618 -3754507 46891 0.22 

CCTOOO0225 -56002 -3754543 134576 32456 0.79 
CCTOOO0226 -56199 -3754547 45736 0.22 

CCTOOO0227 -56012 -3754557 43275 0.20 
CCTOOO0229 -56058 -3754560 87564 0.41 
CCTOOO0230 -56017 -3754565 124573 43234 0.79 

CCTOOO0234 -56123 -3754582 85432 0.40 
CCTOOO0238 -56384 -3754687 98453 0.46 
CCTOOO0240 -56363 -3754702 202345 32123 1.00 
CCTOOO0241 -55958 -3754713 112358 66754 0.84 
CCTOOO0247 -56037 -3754733 105439 55687 0.76 

CCTOOO0249 -56037 -3754760 104342 33245 0.65 
CCTOOO0251 -56069 -3754787 87564 33245 0.57 

CCTOOO0259 -56215 -3754829 104986 0.49 
CCTOOO0260 -55991 -3754834 102999 89675 0.91 

CCTOOO0261 -56209 -3754833 64879 0.31 
CCTOOO0261 -56209 -3754833 65432 0.31 
CCTOOO0263 -56264 -3754834 43768 0.21 
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Figure 6.11: View correlated with slope of ground 

Figure 6.11 is a map of the results of the view factors for each building. The view factors are 

classified on a scale as shown in figure 6.11. From the figure, it is clear that the beach 

properties have the best views which are between 0.8 and 1. Properties on the mountain have 

the second best views. This is because they are at high elevations thus, obstruction is less. 

However, the properties close to the mountain have worse views of the mountain itself than 

those further away due to their height and proximity to the mountain slope. As one moves 

down hill, the view is reduced due to the relative height of building obstructions to the 

observer. Properties directly behind the beach properties have the poorest views. This is 

because they are situated on a relatively flat ground and thus the effect of the obstructions 

both to the mountain and the ocean is large. 
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Figure 6.12: Slope map 

Results and Analysis 
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32 - 39 

. 39 - SO 

. 50 - 76 

Figure 6.13 shows a slope map of the area of study. Analysis of figure 6.13 and 6.12 shows 

some interesting relationships; the beach properties (beachprops) and the flat land properties 

(flatlandprops) have a slope of 0 - 3.9 degrees. Properties build on such a slope can be 

assumed to be on flat land. Therefore, the views of the properties behind the beach properties 

are very small due to obstruction. Gentle slope properties in figure 6.12 have a slope of 3.9-

9.9 degrees on the slope map. Lower mountain properties (lowermntprops) in figure 6.12 have 

a slope of9.9-16.2 degrees on the slope map. 
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Results and Analysis 

Figure 6.13: Types of views 

Figure 6.13 shows properties with mountain and ocean views as well as those without 

mountain and ocean views. Properties with mountain and ocean views are mainly 

concentrated up the mountain. However, one finds properties with mountain and ocean down 

the mountain, in areas where the majority of the properties have neither ocean nor mountain 

vIews. 

Table 6.5 summarises the relationships between the slope and the view observed. 

a e .. T hI 65 Sl ope an vIew actor re atIOns Ip d' f: l' h' 
View factor Slope (degrees) Description 

<0.4 0-3.9 Flat land properties 

0.4-0.5 3.9-9.9 Gentle slope properties 

0.5-0.6 9.9-16.2 Lower mountain properties 

0.6-0.8 16.2-39 Upper mountain properties 

0.8-1 0-3.9 Beach front properties 

Mr. 1. Kahonde MSc (Eng) Thesis, 2006 71 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Chapter Six: Results and Analysis 

6.9: Testing tbe results in CAMA 

The view factors generated were exported into NCSS for CAMA analysis. The Cape Town 

quartile 4 model was used for the analysis. A new column was created in the data used by 

NCSS to accommodate the new view factors. The other model factors were unchanged and 

the same transformation procedure used during the GV2000 was followed. 

:.: NCSS Data - [C:\Documents and SettingsUKahonde\My Documents\Oata\Qtl4\thesis.SO] 

File Edt Oata Analysis 

Name 
215 ExpMultModel 
216 LogResidRSA 
217 COMBOMOD 
218 COMBOASR 
219 CalcAddMod 
220 CalcMuHMod 
221 ExpMult 
222 CaicComboMod 
223 LogRSAHi 
224 LogQual 
225 . LogCond 
226 GronnyFlat 
227 GFTLA 
228 ResidRSA 
,229 zscore 
230 ,ReCalcGF 
231 FinVal2000 
232 C232 
233 ViewJinked 
234 JustineViews 
235 Finolnoview 
236 C236 
237 Sales2 
238 rnyview 
239 Mymodel 
240 C240 
241 C241 

Label Transformation Format Data Ty~.e Value Label 
EXP(MUL TMODEL) 
LN(ResidRSA) 
ADDMODEL *ExpMuHModel 
COMBOMODjSPRlCE 
393984B*RATEABLE_EXT+ 1742.23"TotLivArea+ 13195.13"TOTFlX3+ 1 88 . 900~ 

1.158839E-02*SALMON+ .9891441*LogQ4VWLV+ .6070239"LOGTes\Rsp • . 922' 
EXP(CalcMultMod) 
CaicAddMod*ExpMult 
LN(RSAHiVar) 
LN(Q4QUALL V) 
LN(Q4CONDLV) 
sum(GRNYFLA T.D_GRNYFLA 1) 
sum(TlA(.5"d_fine.rea).GrannyFlat(.8*SERVQTR).(.8*D_SERVQTR)) 

MAX(.01 .(SAl£TLA-4595)/2324+ 1) 
RLE(C:\CopeTown Models\QTL4\QTL4FinModGF.txt) 
FlLE(C:\CopeTown Models\QTL4\QTL4FinModGF.txt) 

Lookup(parceUD.PropJD.view2.1 ) 
FILE(C:\Documents and Settings\Justine\Desktop\Qtl 4\viewModel.txt) 
FlLE(C:\Documents and Settings\JKahonde\My Documents\Data\OtI 4\noview.t 

FILE(C:\Documents and Settings\JKahonde\My Documents\Dt 

Figure 6.14: Variable and transfonnation table 

Figure 6.14 shows a snapshot of the variable and transformation table in NCSS. The variable 

name is entered in the first column, and its transformation is entered in the transformation 

column. The transformation is the mathematical formulae that represent the values of the 

variables. 
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6.9.1 Running the model 

After the variables and all the transformations were set up, the model was run so as to 

calculate the new estimated property prices with the new view factors on. The complete table 

of results is shown in appendix A. 

T bl 66 E' d' a e . : stlmate pnces 
PIO Sales Estimate Ratio 

CCTOOOO098 750000 733309.34 0.977746 
CCTOOO0104 695000 850223.215 1.223343 

CCTOOO0129 525000 506392.672 0.964557 

CCTOOO0132 440000 678410.577 1.541842 
CCTOOO0142 350000 296254.828 0.846442 
CCTOOO0144 450000 528049.935 1.173444 
CCTOOO0144 450000 575046.76 1.277882 
CCTOOO0152 370000 491195.884 1.327556 
CCTOOO0155 270000 263560.151 0.976149 
CCTOOO0159 400000 440794.51 1.101986 

CCTOOO0161 275000 438296.263 1.593805 

CCTOOO0162 975000 1261220.37 1.293559 
CCTOOO0165 340000 396764.89 1.166956 
CCTOOO0169 820000 0 
CCTOOO0170 584000 492809.905 0.843853 

CCTOOO0171 432500 452360.704 1.045921 
CCTOOO0173 335000 353514.049 1.055266 
CCTOOO0175 820000 835955.051 1.019457 
CCTOOO0177 495000 818759.409 1.654059 
CCTOOO0178 390000 321791.893 0.825107 

CCTOOO0180 425000 590370.159 1.389106 
CCTOOO0184 560000 535466.472 0.95619 
CCTOOO0187 730000 869511.42 1.191112 
CCTOOO0193 180000 273335.83 1.518532 

CCTOOO0195 475000 534243.493 1.124723 
CCTOOO0199 540000 1265967.61 2.344384 
CCTOOO0200 500000 0 
CCTOOO0202 430000 655255.151 1.523849 
CCTOOO0206 400000 576246.405 1.440616 

CCTOOO0208 365000 753747.296 2.065061 
CCTOOO0212 435000 390925.487 0.898679 
CCTOOO0213 555000 659838.516 1.188898 
CCTOOO0223 660000 566048.613 0.857649 
CCTOOO0225 600000 750255.808 1.250426 
CCTOOO0226 300000 481634.669 1.605449 
CCTOOO0227 500000 496633.58 0.993267 
CCTOOO0229 270000 359218.012 1.330437 
CCTOOO0230 540000 685217.716 1.268922 
CCTOOO0234 326500 484302.212 1.483315 
CCTOOO0238 350000 622303.018 1.778009 
CCTOOO0240 465000 504001.42 1.083874 
CCTOOO0241 95126 2176616.92 22.88141 
CCTOOO0247 1410000 1582793.86 1.122549 
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CCTOOO0249 1150000 1181362.03 1.027271 
CCTOOO0251 1600000 1599428.27 0.999643 
CCTOOO0259 525000 504998.568 0.961902 
CCTOOO0260 1362500 1499912.98 1.100854 
CCTOOO0261 430000 496983.992 1.155777 
CCTOOO0261 430000 468139.906 1.088697 
CCTOOO0263 450000 369770.768 0.821713 
CCTOOO0265 480000 506152.371 1.054484 
CCTOOO0268 950000 994013.588 1.04633 
CCTOOO0278 380000 1456446.7 3.832754 
CCTOOO0280 560000 1140877.07 2.03728 
CCTOOO0281 660000 580497.858 0.879542 
CCTOOO0284 620000 777844.94 1.254589 
CCTOOO0285 1140000 995219.49 0.873 
CCTOOO0287 1200000 1661198.49 1.384332 
CCTOOO0289 120000 372314.059 3.102617 
CCTOOO0291 644000 949731 .66 1.474739 
CCTOOO0294 272000 438762.768 1.613098 
CCTOOO0351 1300000 0 
CCTOOO0351 1300000 1288159.55 0.990892 
CCTOOO0357 715000 1564678.34 2.188361 
CCTOOO0362 1125000 1118120.97 0.993885 
CCTOOO0372 1600000 1858553.15 1.161596 
CCTOOO0383 2275000 2369827.24 1.041682 
CCTOOO0384 644500 1097832.27 1.703386 
CCTOOO0387 830000 867547.012 1.045237 
CCTOOO0415 645000 552721 .972 0.856933 
CCTOOO0416 295000 488401.659 1.655599 
CCTOOO0425 1100000 860089.958 0.7819 
CCTOOO0430 144899 608444.985 4.199097 
CCTOOO0444 870000 1050385.4 1.20734 
CCT0092530 385000 461710.623 1.199248 
CCT0129304 1100000 1268028.37 1.152753 

CCT0129308 1075000 1185155.02 1.10247 
CCT0129475 925000 1042910.99 1.127471 
CCT0129760 345000 421826.273 1.222685 
CCT0129763 332500 368671.852 1.108788 
CCT0130487 500000 814607.294 1.629215 
CCT0130665 490000 475266.738 0.969932 
CCT0130970 220000 741103.427 3.368652 
CCT0131574 397500 423683.657 1.065871 
CCT0131625 501000 675599.686 1.348502 
CCT0131630 550000 513031.825 0.932785 
CCT0131663 350000 577743.746 1.650696 
CCT0131709 700000 810129.966 1.157329 
CCT0131798 231000 254454.238 1.101533 
CCT0131987 380000 396275.571 1.04283 
CCT0132009 795000 0 
CCT0132034 375000 389370.99 1.038323 
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I s(~~s Estimated • View 
Price (R) PIO • index 

750000 733309.3398 CCTOOOO098 0.16 
695000 850223.2146 CCTOOOO104 0.11 
525000 506392.6721 Cc..; I UUUUffi1 0.16 
440000 67841 0.57~ CCTOOO01 0.35 
350000 296254.828 CC, UUU0142 0.35 I 

450000 l;?AflJ.Q.9354 I CCTOOO~~ 0.22 
450000 I 575046.7603 Cc..;, uuu01 0.34 

370000 491195.8844 CCTOOO0152 0.48 
270000 ?;:;~l;R(11W{G' uuu0155 0.40 i 
400000 440794.50 CT0000159 I 0.20 
275000 438296.2626 CCTOOOO161 0.32 I 
975000 1261220.373 , CCTOOOO~ 0.99 

340000 396764.8901 • CCTOOOO 0.30 
820000 CCTOOO0169 0.401 
584000 492809.9045 tfc" UUU0170 0.25 ' 

432500 • 452360.7042 TOOO0171 0.36 

335000 353514.0494 0000173 0.42 

820000 835955.0514 CCTOOOO175 0.73 

495000 • 818759.4086 , CCTOOOO177 0.16 

390000 321791.8932 CCTOOOO178 0.36 
425000 590370.1593 CCTOOOO180 0.21 

560000 , 535466.4724 CCTOOOO184 0.16 

730000 869511.4196 CCTOOO0187 0.26 

180000 27~,:(~l; A':(nJ. CC' uuuU193 0.32 , 

475000 534243.4~M CC', uuu0195 0.23 

540000 1265967.605 CCTOQOO199 0.16 

500000 CCTOOO0200 0.83 

430000 655255.1506 CCTOOO0202 0.15 

400000 576246.4047 CCT0000206 I 0.23 

~65000 753747.2957 CCTOOO0208 0.84 

435000 390925.4874 CCTOOO0212 0.41 
555000 I 659838.5157 0000213 0.50 

660000 566048.6125 CCTIlIlIl!l223 0.22 

600000 750255.8082 CCTOOO0225 0.79 

300000 481634.6692 CCTOOO0226 0.22 

500000 496633.58 CCTOOO0227 0.20 I 

• 270000 359218.0115 ; I 11I1I1I1??Q 0.41 
r--' 

540000 ! 685217.7158 CT0000230 • 0.79 
326500 484302.2121 CCTOOO0234 0.40 

I--

350000 622303.0181 CCTOOOO238 0.46 
465000 • 504001.4203 ' CCT0000240 • 1.10 

95126 2176616.915 CCTOOO0241 0.84. 
• 1410000 1582793.855 CCTOOO0247 0.76 

1150000 1181362.03 CC" tHHlll?4Q 0.65 

1600000 1599428.272 CCTOOOO251 0.57 I 
525000 I!lnJ.QQR.5683 CCT0000259 • 0.49 

1362500 1499912.984 CCTOOOO260 0.91 • 
430000 496983.9923 CCTOOO0261 0.31 • 
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430000 
450000 • 

480000 
950000 
380000 

• 1100000 

1288159.549 
1564678.338 

2369827.239 
1097832.273 
867547.0124 
552721.9718 
488401.6589 
860089.9582 
608444.9854 
1050385.402 
461710.6229 
1268028.372 
1185155.022 
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0.31 

0.15 • 
0.36 
0.49 

CCTOOO0372 
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0.21 • 

0.31 
0.37 
0.20 

CCTOOO0444 0.46 
CCT0092530 0.75 • 
CCT0129304 0.58 
CCT0129308 0.83 

0.48 

0.14 • 
0.49 
0.21 

CCT0130665 0.22 
CCT0130970 0.20 . 

CCT0131574 0.15 
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0.35 
0.11 
0.31 
0.20 
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3 CCT0131983 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 CCTOO91883 
3 
3 84 
3 CCT0131684 
3 
3 

Mr. J. Kahonde MSc 2006 



Univ
ers

ity
 of

 C
ap

e T
ow

n

nnOJ'Ul1Y C 

PID DATE 

CCTOOOO098 2000102/14 
CCTOOO0104 2000/02/15 695000.00 ! -56529.21 1 

1999/02/10 525000.00 -55872.08 -3753958.57 1 
440000.00 -55684.00 -3753994.77 1 

-3754015.04 1 
-3754023.17 1 
-3754068.41 221.00 1 

930000.00 I -3754081.86 201.00 498.00 1 
270000.00 -3754079.38 84.00 167.00 1 
400000.00 -3754088.64 166.00 178.00 

CCTOOO0161 -3754093.15 169.00 I 265.00 

CCTOOO0162 -3754104.16 156.00 551.00 

CCTOOO0164 ! -3754114.93 294.00 478.00 

CCTOOO0165 138.00 

820000.00 -55677.57 
0.00 -55899.21 -3754127.38 

432500.00 -3754137.68 

335000.00 -3754150.79 
-3754177.84 
-3754172.64 
-3754178.79 i 

-3754186.50 1 

-3754203.61 1 
-3754214.81 ! 1 
-3754212.80 
-3754244.85 

-56028.36 -3754269.40 318.00 

-56537.36 -3754285.44 446.00 1 

500000.00 -55940.09 -3754333.36 I 405.00 3 

430000.00 -56265.63 -3754347.38 401.00 1 
365000.00 -55913.07 -3754385.19 1 
435000.00 -56239.50 -3754409.17 1 

-3754420.71 1 I 

-3754506.59 1 
-3754542.84 1 
-3754547.21 

-56011.73 -3754557.42 
-56058.46 -3754559.85 
-56016.58 -3754564.90 
-56122.77 -3754581.94 
-56383.86 -3754686.94 

CCTOOO0240 -56363.17 -3754701.71 

CCTOOO0241 -55957.74 2.87 
-56037.17 

-3754759.82 
1600000.00 -56 

525000.00 
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1362500.00 
360000.00 
450000.00 
480000.00 -56247.47 
950000.00 -56299.11 
380000.00 -56229.96 -3754913.06 
560000.00 -56616.01 -3754922.83 302.00 

1999/10/22 660000.00 -56214.26 -3754923.55 372.00 
1999/07/16 620000.00 -56572.41 -3754948.07 309.00 1 

• CCT0000285 i 2000/03/02 1140000.00 -56209.50 -3754950.40 1 • 
CCTOOO0287 1999/05/14 1200000.00 -3754956.79 1 
CCTOOO0289 1999/06/30 3 

· CCTOOOO291 1999/10/15 1 • 
CCTOOO0294 1999/03/31 162.00 1 
CCTOOO0351 1300000.00 -57392.88 868.00 3 

• CCTOOO0357 715000.00 -57366.96 -3755235.87 471.00 1 
CCTOOO0362 1125000.00 -56339.96 -3755253.04 447.00 1 

1600000.00 -56139.70 i -3755285.46 596.00 1 
-56201.65 -3755325.59 514.00 1 

-3755343.92 1 
-3755368.84 1 
-3755443.22 3 

159.00 1 
449.00 1 
136.00 3 

870000.00 1 
520000.00 
385000.00 -56532.26 -3754764.33 
370000.00 -56522.27 -3754749.48 
385000.00 -56525.63 -3754754.35 
385000.00 -56168.54 -3754817.90 

1100000.00 -56350.93 -3755204.04 559.00 1 
1075000.00 -56358.38 -3755216.85 559.00 1 
925000.00 -56514.99 -3755011.12 189.00 401.00 1 
345000.00 -55972.01 -3753992.36 127.00 498.00 1 

332500.00 -55993.61 116.00 192.00 
500000.00 
490000.00 

CCT0130970 220000.00 
· CCT0131574 397500.00 

CCT0131625 
CCT0131630 

· CCT0131663 
CCT0131709 700000.00 
CCT0131987 380000.00 75.00 

• CCT0132034 375000.00 70.00 
CCT0132171 0.00 239.00 
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• PIQ I X (1..019/84) Y (Lo19/84) Ocean I Mountain AVt::I<'Ild'" 

• c::CTOOOOO98 -56252 -3755016 34231 • 
I\,.;c:: IllY001 04 -56529 -3755036 23415 I 

CCTuuuu129 -55872 -3753959 33896 
CCTOOO0132 -55684 -3753995 74321 

CCTuuuu142 -55974 -3754015 73421 • 
CCTUOOu144 -55901 -3754023 _46983 i 

• CCTOOO0144 -55901 -3754023 72314 
I \",\",1 uuuu-152 -55980 -3754068 ! 101234 

CCTOOO0155 -56011 . -3754079 85644 

• CCTOOO0159 -56052 -3754089 42461 

I CCT0000161 I -55991 -3754093 ~7462 

• C\"'I uuuu162 -55707 -3754104 164532 44987 

C::C:: 1 !,)I.JlJu165 • -56060 -3754112 ~~26 

• CCTOOO0169 -55678 • -3754129 84563 

I CCTOOO0170 -55899 -3754127 53876 
CCTOOO0171 -55689 -3754138 75648 

• CCTOOOO173 -55913 • -3754151 89607 

c::c::TOOOO175 -55801 -3754178 133245 22364 

CCTOOO0177 -55973 -3754173 34568 

CCTOOO0178 -56023 -3754179 I 75834 • 
CCTOOOO180 -56008 -3754187 44890 

CCTUOUU184 -55909 -3754204 33546 

CCTOOO0187 .!'iR044 -3754215 54372 

CCTOOOO193 -56002 • -3754245 67543 

CCTOOOO195 -5RO?A -3754269 49854 

CCTOOOO199 -56537 -3754285 I 34532 

I CCTOOOO200 -55940 -3754333 132896 43456 

CCTOOO0202 -56266 -3754347 32896 

• CCTOOO0206 -56289 -3754377 48562 
CCT100r?OA -55913 -3754385 I 98753 78654 

CCTOOO0212 -56240 -3754409 87465 

CCTOOO0213 -56096 -3754421 . 105321 
CCT'lOOr??:i -56618 • -3754507 I 46891 

CCTOOOr"?'" ~56002 -37!24543 134576 32456 
\,.;\,.; 1111111[ '';:In -56199 -3754547 45736 

~ -56012 -3754557 43275 
CCT'lOOr?'JQ -56058 -3754560 87564 

\...\... 1 uuuu230 -56017 • -3754565 124573 43234 

C::CT~:::::::::~OA. -56123 -3754582 • 85432 

CI,.;IUUU~~ -56384 -3754687 98453 

CCTOOO024 -56363 -3754702 202345 32123 

CCTOOO0241 -55958 -3754713 112358 66754 

CCTOOO0247 -56037 -3754733 105439 55687 

CCTOOOO249 -56037 -3754760 104342 33245 

I CCTOOOO251 -56069 -3754787 87564 33245 

CCTOOO0259 -56215 -3754829 104986 

I 1,.;1,.; 1 uuuu260 -55991 _-3754~~4 102999 89675 i 
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· CCTIIIIII€'?R1 -56209 -3754833 64879 

• CCT0000261 • -56209 -3754833 65432 
· CCTOOO0263 -56264 

Ii 
43768 . 

;CTOOOO?RI'l -56247 -375 138563 
I CCTOOO0268 -56299 -375 53987 

CCTOOO0278 -56230 -3754 101239 59834 

• CCTOOO0280 -56616 -3754 10 
I L:L: I uuU0281 ' -56214 ~;~~~ 134256 76645 

L:L: J Ilfllln?R.1 -56572 53861 ' 
(..;L: 1Ilfllll '115 -56210 -3754950 110453 23512 i 

, CC"I [111111 '117 .t:;RRnR -3754957 87645 
CC IllIlilI '119 -56247 ' :37_54954 47342 
CCTonnn?Cj1 -56590 -3754966 32175 
CCTOOOO294 -56253 -3754975 76543 

· CCTOOOO351 -57393 -3755212 104563 
CCTOOOO351 -57393 -3755212 105397 45362 
CCTOOOO357 -57367 -3755236 79453 

• CCTOOOO362 -56340 L -3755253 45634 
CCTOOOO372 -56140 -3755285 80342 332ill 
CCTOOOO383 ~~~ -3755326 134279 • 289 
gCTOOO038.1 -3755344 86546 
gg-, '1I1111:~Ii7 -57165 

• 

-3755369 • 43123 

· L:L: I uOO0415 -57106 -3755443 44362 

CCTOOO0416 -57067 -3755443 • 65432 

· CCTOOO0425 -57196 -3755480 78956 I 
CCTl1nOO4:iO -57316 I -3755475 43234 

CCTOOO0444 -5716~ d3755515 98765 

CCT0092530 -56169 -3754818 124572 33745 

CCT0129304 -56351 -37§!5~04 99854 23123 

• CCTO 129308 -56358 I -3755217 100285 • 76854 

• CCT0129475 -56 -3755011 102394 
... -

gCTQ1297QO -55972 -3753992 28745 
, CCT0129763 -55994 . -3754002 103456 • 

• CCT0130487 -56537 -3754975 45634 -, 
I CCT0130665 -55919 -3753973 46315 . 

• CCT0130970 -57042 -375544Q 43213 

CCT0131574 -56151 -3754872 32 
· ggT0131625 -562 -3754491 32129 

• CCT0131630 -56236 -3754522 74563 

CCT0131663 -56147 -3754189 22957 . 

• CCT0131709 -56060 -3754260 65434 

CCT0131798 -56029 -3754227 42145 

• CCT0131987 -558 -3754008 32456 

• CCT0132009 -56257 -3754919 64345 
I CCT0132034 -56253 -3754950 76543 

• CCT0132171 .fi!1fi~q -3754237 116573 33456 
..... ~ .... '-----
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