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1. DEFINITIONS 
 

A. Coastal Access Route  is a course of travel leading to coastal public property.  

 

B. Coastal Public Property consists of coastal waters, land subm erged by coastal 

waters, any island within coastal waters, the seashore, any admiralty reserve 

owned by the State and state owned land declared to be coastal public property 

in terms of Section 8 of the ICM  Act (Act No.24, 2008) . 

 

C.  Coastal Zone is the area comprising  coastal public property, the coastal 

protection  zone, coastal access land and coastal protected areas, the seashore, 

coastal waters and the exclusive economic zone and includes any aspect of the 

environment on, in , under  and above such area.  

 

D. Seashore  is the area  between the low -water mark and the high -water mark, 

including coastal cliffs from the base to the crest of the  cliff . 

 

E. Access Route Type   

1. Public access route : routes where entry points are located on public 

and/or state  owned  land  that the public can use freely . 

2. Private access route : routes where entry points are located within  

private property  which is inaccessible to the general public . 

3. Formal access route : intentionally constructed or maintained routes with  

fixed locations.  

4. Informal access route : routes made by the passage of vehicles or 

pedestrians, with changeable locations  that have developed over time 

as a result of continuous use . 

 

F. Access Route Surface Type  

1. Surfaced pedestrian access route : routes too n arrow for vehicles, 

covered by artificial surfaces such as concrete or paving.  

2. Unsurfaced pedestrian access route : routes too narrow for vehicles and 

not covered by artificial surfaces , e.g. dirt routes . 

3. Unsurfaced vehicle access route:  routes wide enough for vehicles and 

not covered by artificial surfaces.  

4. Gravel vehicle access route:  routes wide enough for vehicles, covered 

by gravel.  

5. Tarred vehicle access route:  routes wide enough for vehicles, covered 

by artificial surfaces such as concrete or paving.  

 

G.  Amenities : parking lots, toil ets, swimming pools/tidal pools and  recreational open 

spaces (e.g. grass areas) . 
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H. Connection to Transport Network: whether there is a connection from the access 

route to major transport networks. Connections considered were  

1. Not connected  

2. Access from unpaved road  

3. Access from paved road  

4. Access from railway  
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2. INTRODUCTION 
 

Coastal Access is increasingly co nsidered a right for all people .  Historically, public 

access to the South African shoreline took the form of street ends, boat  ramps, parks, 

and public piers. Waterfronts, view corridors and designated rights -of -way have been 

developed in an attempt to increase public access to the much desired 

shoreline/coast. Industrial, commercial and residential development along the coast 

ha ve however reduced, and at times eliminated public access to these areas and as 

such placed restrictions on public usage of the coastõs numerous resources (Rouillard 

et al., 2013) . 

In South Africa the provision of coastal access is a legal requirement in terms of the 

Integrated Coastal Management Act  (ICM  Act ) (Act No. 24 of 2008). The Act stipulates 

that coastal municipalities are responsible for settin g aside areas of land through 

which members of the public will be able to access the coast. Further requirements 

associated with this include the provision of adequate signage, maintenance, and 

where feasible, the provision of any facilities deemed to be a ppropriate at each 

location. The act also states that municipalities must prevent any adverse 

environmental effects from occurring as a result of the creation and use of coastal 

access routes, and that the location of these routes must be indicated in muni cipal 

management programmes or spatial development frameworks. Municipalities were 

given a timeframe of four  years from the commencement of the act to fulfil these 

obligations.  

 

It is not by accident that 40% of the worldõs population resides within 100 km of the 

coast: those who donõt enjoy that privilege often make great efforts to visit the coast. 

South Africa mirrors that trend and in K wa Zulu-Natal (KZN)  the figure is especially high, 

at almost 60%  (Goble et al ., 2014). The coastal environment provides a great many 

opportunities for employment, income generation, recreation and a quality living 

environment. South Africaõs population reached an estimated 51.7 million in 2011, with 

20% (10.3 million people) living in KZN (Statistics South Africa, 2012) . There is a net 

migration of people from inland areas to coastal  cities and settlements. Between 2001 

and 2011, more than 250 000 peop le moved to and settled in KZN.  

 

Two primary macro -contributors to the Province's economy are its ports and its 

tourism, both intimately linked to the coastal and marine environment (Goble et al ., 

2014). A second macro -economic driver is tourism, especially coastal. In 2011 alone 

KZN welcomed approximately 8.2 million tourists, some 1 million being foreign. Of these 

visitors, three out of four is estimated to visit the coastal zone, suggesting that coastal 

tourism spend in KZN is equivalent to around R9 billion per annum. There is thus an 

enormous need for the provision of appropriate and equitable public access to the 

coast. Such an undert aking requires adequate knowledge of the current status of 

coastal access in KZN and this study aims to contribute towards this with the intended 

application as a management tool that will assist coastal municipalities within the 

province meet the requirem ents of access provision.   
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3. METHODS 
 

3.1 Overview  

 

This study aims to provide KZN coastal municipalities with a geospatial tool to 

support decision making through improved understanding of coastal access localities 

and quality. Three key indices encompasses the  methodology: Index I) proposed 

access density, Index II) current public access status and Index III) access quality and 

priority areas. Information on recreational and environmental indicators were 

gathered to propose a reasonable access density (Index I)  while information on public 

access routes were collected through digitizing to inform on the current status of 

public access (Index II). These two indices were combined to obtain a measure of 

public access quality which, together with digitized private ro utes, identified priority 

areas for management (Index III).  The results from these three indices along with 

appropriate management recommendations were then showcased in an interactive 

spatial framework, using ESRIõs Story Map platform. 

3.2 Study Area  

 

The KZN coast is shaped by a unique assemblage of physical features comprising 

climatic, geological and oceanographic characteristics. Collectively they create a 

distinctive coastal environment rich in social, economic and ecological resources 

(Goble et al. , 2014). The KZN coast boasts year round ôsummerõ climate making it a 

highly utilised environment for recreation, leisure and tourism.  The KZN coast stretches 

some 5 75 km from the Mozambique border, near Kosi Bay in the north, to the 

Mtamvuna Estuary on the border with the Eastern Cape in the south, and 

encompasses a range of physical environments. For management purposes the KZN 

coast line is divided into five District Muni cipalities (DM)  namely: Ugu, eThekwini, 

iLembe , King Cetshwayo  and uMkhanyakude.  These in turn are divided into 11 Local 

Municipalities  (LM) (Figure 1). This coastal access study was conducted  for the entire 

coastl ine of  KZN excluding the northern section of coast encompassing the 

iSimangaliso World Heritage Site; which is subject to different legislation according to 

the World Heritage Act . The coastline was divided into grids which stretched 

approximately 8 km alo ng the coast and 1 km inland, resulting in 49 grids covering the 

study area. All calculations and analyses were performed on a grid by grid basis. The 

coast is further divided into three geographic regions for ease of reference, based on 

socio -economic cor relation; namely south, central and north coasts.  
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Figure 1: Geographical location of the study area within the KwaZulu -Natal province, showing the five 

coastal district municipalities, 11 local municipalities, population density per ward, protected areas, 

marine protected areas and some prominent recreational zones.  

 

The 114 km Ugu coastline stretches from  the  Eastern Cape Province in the south 

to the eThekwini DM in the north, and includes 3 Local Municipalities (Hibiscus -Coast, 

uMzumbe and uMdoni ). The predominantly coarse, sandy beaches are separated by 

estuaries and rocky headlands. The Ugu coast is a highly popular tourism destination, 

with multiple uses and demands on its natural resources.  Small-scale farming in the 

area is a growth point. There exists many small towns along this coastline and their 

tourism infrastructure is well developed. The ribbon development and private 

ownership of land along the beachfront  has limited equitable access to the public.  
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The eThekwini Met ropolitan  shares a border with Ugu DM in the south and 

iLembe DM in the north. Its significantly developed coastline is approximately 9 2 km 

long and incorporates one of the most significant seaports in the world, the Port of 

Durban . eThekwiniõs beaches are backed by low dunes and are predominantly long, 

cour se, and sandy. This coastal area  is the premier holiday destination for the 

domestic market and is in high demand for a wi de variety of recreational uses  such 

as sunbathing, fishing and water sports . 

 

The iLembe coastline extends for 76 km from the Tongaat River in the south to 

the southern boundary of the uM lalazi Nature Reserve in the north. It consists of 4 Local 

Municipalities of which Kwa Dukuza and Mandeni are coastal , and is uniquely situated 

betwee n the two KZN harbours, namely Durban and Richards Bay. It has undergone 

significant land changes in recent years with sugarcane lands being cleared for 

coastal development. It has the fastest growing real -estate industry along the South 

African coast. Its coarse beaches are enclosed by rocky outcrops, which are popular 

fishing areas. In addition, the area north of the Tugela River contains the only major 

prograding dune system along the KZN coastline, extending to the Mlalazi River  

(Goble et al . 2014). 

 

The coastline of King Cetshwayo  lies in the flat coastal region known as the 

Natal Coastal Belt and extends for approximate ly 102 km from Gingindlovu in the 

south to just north of Cape St. Lucia in the north. Of its 6 Local Municipalities, uM lalazi, 

uMhlathuze and M folozi  are coastal. Its long, sandy beaches are backed by broad 

coastal plains and high forested dunes. On this c oastline is Richards Bay harbour, 

which is one of the largest deepwater ports in Africa and handles 80 million tons of 

cargo per year . Coastal mining is a key economic activity in this region.  

  

3.3 GIS Capture of Routes  

 

Access routes and other amenities were  captured, by means of heads -up 

digitizing  through visual interpretation  of geo -referenced 20 18 aerial photographs 

using ArcGIS software. The routes were captured at a scale of 1:1000, with in the  

WGS84 projection. The vector data  produced were classified a ccording to their 

location and vari ous characteristics and  subsequently  analysed for trends.  The data 

were queried for: total number of access routes, number of public vs private and 

fo rmal vs informal access routes , access route density, average distance between 

routes , access route surfacing, the presence or absence of public amenities, possibility 

of vehicle access,  and  the connection to public transport networks.  

 

3.3.1 Access Route Density  

 

The density of access routes along a given stretch of coastline is one of the main 

factor s in determining the accessibility of the coast . In this study, access route density 

was determined through dividing the number of access routes  by the length of the 

coastline. The US Access Boardõs (Architect ural and Transportation Barriers 
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Compliance Board, 2013)  minimum recommended distance of 800m between entry 

points  (1.25 routes per km)  was chosen as a guideline to indicate appropriate coastal 

access route density  in combination with the proposed  access  density index 

developed in Section 3.4. Vehicle route density was calculated only for those routes  

that allowed  vehicles direct access to the seashore.   

 

 

3.3.2 Public vs Private Access Routes  

 

It is important to differentiate betwe en private and public routes;  hence each 

access route was classified as providing either private or public access to coastal 

public property  (refer to the definitions in Section 0). The former only allows a few 

individuals, e.g. the owner of that private property, access to the coast while the 

general public are not granted access. This is an infringement of the ICM Act which 

makes provision for public access to the coast. Such private routes are often illegal if  

it crosses coastal public property and/or have not been given authorisation. If this is 

the case there is a need to interfere and close/ consolidate  those  routes . 

 

 
Figure 2: An example of a (1) private access route and a (2) publ ic access route.  

 

3.3.3 Formal vs Informal Access Routes  

 

Access routes were  further  classified as either being formal or informal. Formalizing 

routes is one way municipalities can improve the quality of access to the coast and 

closing down certain informal rout es may be necessary for protecting the natural 

environment  and coastal functioning . 
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Figure 3: An example of (1a) and (1b) formal access routes and (2) informal access routes.  

3.3.4 Connection to Public Transport Network  

 

The percenta ge of public routes directly connected to road and ra ilway networks 

was measured to determine the publicõs ability to reach the seashore  via public 

transport . 

 

3.3.5 Amenities  

 

The following amenities were classified a long the coast: parking lots, swimming 

pools /tidal pools  and recreational open spaces ( grass areas ). Parking lots were further 

classified as being either formal surfaced or unsurfaced, or as informal open spaces 

available for parking. The presence of amenities is also an indicator  of the quality of 

access to the coast.  

 

3.4 Indice s Defining Priority Areas  

 

The following indices  are described in detail below: (Index  I) defining a proposed 

access route density ; (Index  II) classifying the current access route status ; and ( Index  

III) defining priority areas for management.  

 

Index I: Proposed  Access  Density  

The KZN coastline varies substantially from a highly pristine north ern  c oast to a 

highly developed south ern c oast. Due to this variability the density of coastal access 

routes along the coast will differ. T his study aimed to develop a proposed  access 

density ( PAD) for each grid which depended on various recreational and 

environmental indicators. This PAD index is based on the number of access routes 
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proposed  to provide sufficient access to coastal activities  without exceeding the 

environmentõs capacity to sustain such access. Seven indicators were used and the 

impact of each on the PAD is defined as follow:  

¶ Activities  (swimming beaches, fishing hotspots, subsistence fisheries and 

subsistence harvesting): an i ncrease in the number of activities within the 

coastal zone requires an increase in RAD.  

¶ Coastal Vulnerability Index (CVI) (Palmer and Parak, 2009) : an increase in 

coas tal vulnerability poses an increasing risk to the coastal environment and 

should therefore have limited access routes to prevent further degradation to 

the environment and impact on the access provided.  

¶ Protected areas and marine protected areas (PA/MPA): should have restricted 

access in order to maintain the conservation afforded by these to the natural 

environment.  

¶ Altered land (sugarcane, forest plantations, mining): access should be limited 

where possible as these areas generally fall within privately o wned land; safety 

is also of concern especially in mining areas .  

¶ Built-up land : directly linked to the population size and therefore requires an 

adequate number of routes to provide the public with access to the coast.  

¶ Natural land : PAD should be restrict ed for purposes of conserving the natural 

environment.  

¶ Disturbed land (man induced disturbance where thereõs a low vegetation 

cover e.g. fields left fallow, soil eroded areas, cleared or burnt areas): as this 

land is already disturbed, access land should preferably be allocated here 

rather than on natural land but carefully placed to allow recovery.  

The percentage cover per grid was calculated for each indicator using ArcGIS 

software. Each grid was rated per indicator in terms of its individual contributio n to the 

PAD based on predefined thresholds ( Table 1). Due to the strict control measures 

within a PA/MPA, this indicator was  additionally  weighted to ensure that access 

should be limited in such areas. In addition , activities were also considered a critical 

indicator of the PAD and hence weighted accordingly. Both these indicators received 

twice the score indicated in Table 1. Subsequently, a  total score of between -14 and 

6 was obtained.  
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Table 1: The seven indicators used to define the proposed  access density ( PAD) and each oneõs individual 

impact on the PAD. Scoring ranged between -2 and 2 per indicator where 0 represents an average PAD, 

a negative  score implies  an indicator  with that specified percentage area cover interval  requires less 

access routes while  a positive score implies  an indicator with that specified percentage area cover  

interval requires more access routes. All indicators values are  percentage cover per grid except for CVI 

which has its own index score  (Palmer and Parak, 2009) . LC = land cover.  

 Limited PAD 

(-2) 

Lower PAD 

(-1) 

Average PAD 

(0)  

Higher 

PAD (1)  

Higher 

PAD (2) 

Activities  0-20% 20-40% 40-60% 60-80% 80-100% 

CVI 21-32 15-20 0-14   

PA /  MPA 40-100% 20-40% 0-20%   

Altered LC  60-100% 30-60% 0-30%   

Built-up LC   0-20% 20-40% 40-100% 

Disturbed 

LC 

 0-30% 30-60% 60-100%  

Natural LC  40-100% 20-40% 0-20%   

 

Deductive reasoning was applied to relate the 

PAD index to a PAD value. This reasoning was based 

on a literature review pertaining to a reasonable 

average route density of 1.25 (equivalent to one 

route every 800m, allocated to the average index 

score of 0) (Architectural and Transportation Barr iers 

Compliance Board, 2013)  as well as a maximum route 

density of 4 routes per km (equivalent to one route 

every 250m, allocated to the maximum index score 

of 6) (da Silva, 2002) . A minimum route density of 0.25 

(1 route every 4  km) was allocated to the minimum 

score of -14. The PAD index was normalized and 

knowing these three key points, the remaining PAD 

values were calculated by connecting the two separate linear equations  (Figure 4). 

 

Index II: Current Access Status  

The digitized routes and their characteristics were used to score each route 

and quantify the status of current public coastal access for each grid  ( 

 

Table 2). The averag e score of all the routes within a grid was obtained and 

ranged between 0 and 8.  

 

Figure 4: Linking Index I with 

appropriate PAD values based on 

three known points illustrated as blue 

points and connected with linear 

equations Y1 and Y2.  
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Table 2: Indicators used to score the current status of public access routes. Scoring ranged between 0 

and 2 per indicator. Parking was separated into  formal parking lots and informal parking spaces, where 

the latter only received half the weight of the formal, hence a score of 0, 0.5 or 1.  

 Bad Access (0)  Average Access 

(1)  

Good Access (2)  

Route type & surface  Informal public  

 

 Formal public  

Connect ion to public 

transport network  

Not connected  Unpaved road  

Railway  

Paved road  

Amenities:  

parking lots  

> 150m 50m < x < 150m  < 50m 

Recreational areas:  

grass areas & pools  

> 400m 250m < x < 400m  < 250m 

 

Index III: Public Access Quality  and Priority Regi ons 

Current access route densities for both formal and informal public routes were 

calculated for each grid. Current f ormal access density (CAD F) alone was compared 

to the PAD as the PAD is the proposed  number of routes needed to provide adequate 

public ac cess to the coast, hence, formal routes ac cording to our classification. 

Current i nformal access density (CAD I) however still need ed  to be accounted for and 

was therefore compared to CAD F to obtain the dominating route type within each 

grid. The final inde x, Index III, was calculated per grid and added to Index II, where a 

higher score was obtained if the difference between CAD F and PAD is minimal and if 

CAD I is less than CAD F (Table 3).  

 

Table 3: Considering the comparative densities of current formal access (CAD F), current informal 

access (CAD I) and  the proposed access (P AD). 

 Good Access (2)  Average Access (1)  Bad Access (0)  

Formal C AD | PAD - CAD F |<0.5  0.5 Ò|PAD - CAD F 

|<1  

| PAD - CAD F |Ó1 

Informal 

CAD 

CAD I Ò CADF  CAD I Ó CADF 

 

A final score of between 0 and 12 was obtained per grid for the quality of public 

access. This final index  was analysed along with current private access  densit y 

(CAD Private ) and  accordingly allocated  into three priority classes: high, medium and 

low priority.  

¶ High priority: [0,4) irrespective of CAD Private ; 

¶ Medium priority: [4,8) for  CAD Private  <= CAD Public , otherwise it becomes high 

priority ; 

¶ Low priority: [8,12] if CAD Private  <= CAD Public , otherwise it becomes medium 

priority . 
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For ease of management implementations, general recommendations were 

suggested for each priority class which could then  be adapted for each grid upon an 

in depth review of its current status and surroundings.  

 

3.5 Geospatial Support Tool ð Story Map  
 

ESRIõs Story Map application is an open source platform for transforming spatial 

data, information and other multimedia content into an interactive guided tool . This 

tool was used as the final step in making the access results and information readi ly 

available to local government. User-friendly navigational tools and dynamic links 

allow for ease of use and quick access to a variety of information on the captured 

access routes and their surroundings.   
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4. KZN PROVINCIAL RESULTS & RECOMMENDATIONS 
 

4.1 KZN Overview  
 

4.1.1 General Results  

 

  

Length of Coastline  386 km 

Total no of routes  2127 

Mean route length  47.7 m 

Longest route  796.5 m 

Shortest route  3.0 m 

Number of routes verified  435 

 

   

Routes connected to paved road 

(public)  

815 71% of all public routes  

Routes connected to unpaved road 

(public)  

221 19% of all public routes  

Routes connected to railway (public)  91 8% of all public routes  

No of routes not connected to public 

transport (public)  

23 2% of all public routes  

 

 Public  Private  

Route density (p edestrian & vehicle 

routes)  

2.98 routes per km  2.53 routes per km  

Vehicle route density  0.20 routes per km  0.06 routes per km  

Mean distance between vehicle 

routes  

4 948 m 16 085 m 

 

4.1.2 Route Types  
 

 Public  Private  

Total no of routes  1150 54% of all routes  977 46% of all routes  

No of formal routes  541 47% of all public routes  391 40% of all private 

routes  

No of informal routes  609 53% of all public routes  586 60% of all private 

routes  

No of routes located 

near amenities  

654 57% of all public routes  73 7% of all private routes  
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 Public  Private  

No of surfaced 

pedestrian routes  

317 28% of all public routes  189 19% of all private 

routes  

No of unsurfaced 

pedestrian routes  

736 64% of all public routes  764 78% of all private 

routes  

No of unsurfaced 

vehicle ro utes 

60 5% of all public routes  22 2% of all private routes  

No of gravel vehicle 

routes  

19 2% of all public routes  2 0.1% of all private 

routes  

No of tarred vehicle 

routes  

18 2% of all public routes  0  

 

4.1.3 Amenities  
 

   

No of formal surfaced parking lot s 337 78% of all parking lots  

No of formal unsurfaced parking lots  48 11% of all parking lots  

No of informal parking spaces  49 11% of all parking lots  

No of swimming pools/tidal pools  58  

No of recreational open grass areas  70  

Mean area of facilities  2645m2  

 

32 km of coast (8%  of entire coastline ) were selected for ground -truthing. Along 

this stretch 404 routes were digitized (21% of total digitized routes) and 435 routes 

were observed in the field. 370 of those routes (92% of digitized routes) 

corr esponded in terms of location of which 98% were correctly classified according 

to route type (public or private) and 95% were correctly classified according to 

route surface (formal or informal). Of the digitized routes, 7% were not observed 

while 15% of o bserved routes were not digitized mainly due to densely covered 

vegetation.  

 

4.2 Local Municipalities  Comparison  

 

The general results from the three indices according to the three regions, north, 

cent ral and south, are displayed in Table 4. In the following se ctions these results are 

further elaborated according to each local municipality.  

  

  



 

KZN COASTAL ACCESS SUPPORT TOOL 

 

 

Table 4: Main results from the three indices summarised according to the three coastal regions. Route 

density is expressed as the number of routes  per km (CVI = coastal vulnerability index, PA/ MPA = 

protected areas and marine protected areas).  

    South 

Coast  

Central 

Coast  

North 

Coast  

IN
D

E
X

 I 

Subsistence harvesting & fishing  34% 10% 47% 

Fishing hotspots  10% 28% 5% 

Swimming beaches  34% 44% 23% 

Average CVI  20 21 15 

PA/MPA  13% 9% 40% 

Altered land  12% 19% 16% 

Built-up land  50% 41% 5% 

Disturbed land  7% 9% 3% 

Natural land  32% 31% 76% 

Proposed access density  1.61 1.21 0.99 

IN
D

E
X

 I
I 

Total no. current routes  1066 989 76 

    

Current formal public routes (% of 

total routes)  

19% 33% 21% 

Current informal public routes  (% of 

total routes)  

35% 21% 47% 

Current private routes  (% of total 

routes)  

47% 46% 32% 

    

Surfaced pedestrian (% of public 

routes)  

12% 46% 4% 

Unsurfaced pedest rian (% of public 

routes)  

82% 45% 67% 

Unsurfaced vehicle (% of public 

routes)  

4% 5% 23% 

Gravel vehicle (% of public routes)  1% 2% 4% 

Tarred vehicle (% of public routes)  1% 2% 2% 

    

Formal parking lots  97 255 11 

Informal parking spaces  36 30 4 

Tidal pools  34 24 0 

Recreational open grass areas  24 46 1 

IN
D

E
X

 I
II 

Current public route density  4.94 3.87 0.40 

Current formal public route density  1.73 2.38 0.12 

Current informal public route density  3.20 1.49 0.28 

Current private route density  4.37 3.28 0.18 

    

High priority grids (%)  62 37 77 

Medium priority grids (%)  35 50 18 

Low priority grids (%)  3 13 5 
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4.2.1 Route Density  

 

The density of beach access routes generally increased from north  (Mfolozi ) to 

south (Ray Nkonyeni ) for both p ublic and private routes ( Figure 5). Ray Nkonyeni  has 

the highest public route density ( 5.14 routes per km) followed closely by eThekwini 

Metropolitan  (4.76 routes per km) while M folozi  has the lowest density (0. 14 routes per 

km). Every LM north of eThekwini shows a public  access route density below the 

provincial average of 3.00 routes per km.  

 

All the LMs south of, and including, eThekwini are well above the ir proposed  

density, allowing the public easy access to the seashore.  The remaining LMs north of 

eThekwini  have far less access routes than what is proposed  because , as shown in 

Figure 1, these regions have a much lower population density and are dominated by 

protected areas  and sparse ly dispersed settlements and towns. .  

 

The ratio of public routes to private routes was found to be close to 1:1 in Ray 

Nkonyeni  and Mfolozi . There were no private routes recorded in uMzum be and  

uMlalazi and  very few  were  identified in Mandeni , uMhlathuze  and Mfolozi . In 

KwaDukuza  the density of private routes is more than double the density of public 

routes, which is a result of significantly developed  coastal towns and extensive private 

properties along the  beachfront. In Ray Nkonyeni there is also slight ly more private 

routes than public routes.  

 
Figure 5: The density  of public and private access routes  per  LM displayed as the number of routes per 

km . 
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The proposed access route density varied along the coast, following the natura l 

dynamics  of KZNõs coastline, with an overall average density of 1.25 routes per km 

proposed, which is in keeping with international standards.  On average the proposed 

route density increased from north to south with mean densities of 0.9 9, 1.21 and 1. 61 

routes per km respectively for the north, central and south coast ( Figure 6). 

 

 
Figure 6: A summary of the c oastal access results per  LM. Proposed and current access route density 

results are displayed as number of routes per km for each grid within the study area.  
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4.2.2 Public Route Types  

 

Along the entire coast, with the exception of eThekwini and KwaDukuza, the 

dominant public route type is informal routes  (Figure 7). In uMzumbe there even exists 

no formal public routes.  

 
Figure 7: The different types of public access routes per LM.  

4.2.3 Route Connection to Transport Network  
 

eThekwini , KwaDukuza , Ray Nkonyeni  and uMhlathuze  hav e the best connection 

to paved roads in the entire study area , with 90%, 90%, 70% and 65% connected 

respectively (Figure 8). This facilitation of easy access to the coast is a consequence 

of well -developed  cities a nd towns such as Durban, Umhlanga, Ballito , Port Shepstone  

and Richards Bay , to name but a few in these four  LMs. The majority of routes along 

the North Coast are connected to unpaved roads. The South Coast  have  a large 

proportion of routes connected to ra ilway as these are some of the few LMs where 

there is a continuous railway network adjacent to  the coast.  
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Figure 8: The proportion of public access routes connected to various transport network infrastructure 

types in each LM.  

 

4.2.4 Route Surface Types 

 

Unsurfaced pedestrian routes are the dominant surface type for public access 

routes across KZN except for KwaDukuza  where surfaced pedestrian  routes slightly 

dominate  (Figure 9). Public surfaced  pedestrian routes are mainly evident in 

eThekwini , Kwa Dukuza and Ray Nkonyeni while Mfolozi  have no surfaced routes  and 

uMzumbe, Mandeni  and  uMlalazi only have 1 surfaced pedestrian route each . This 

echoes the state of development in these LMõs, with the former mentioned group 

being predominantly urban , and the latter group being predominantly  rural. 

 

Regarding private access routes, unsurfaced pedestrian routes dominate across 

all regions. Kwa Dukuza has the largest proportion  of surfaced private pedestria n 

routes, 44% (119 routes).  
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Figure 9: The different surface types of  public access routes per LM.  

 
Figure 10:  The different surface types of private access routes per LM. Note: There are no private acc ess 

routes in uMzumbe, uMlalazi and uMhlathuze.  

 

4.2.5 Amenities  

 

eThekwini , as a result of it being a  well -developed metropolitan, has a total of 313 

amenities with 6 8% of public routes located close to amenities, facilitating easy access 

to the coast  (Figure 11 and Figure 12). It is followed by Ray Nkonyeni  with a total of 

148 amenities , with  56% of public routes being close to them ; and Kwa Dukuza with a 

total of 41 amenities, w ith 51% of public routes in close proximity. uM zumbe , Mandeni  

and uMlalazi all have less than 4  parking area s, while uMhlathuze has eight  and 

Mfolozi  donõt offer any amenities.  
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Figure 11: The number of various types of amenities per LM.  

 

Figure 12: The proportion of access routes located near public amenities in each LM. Note: Mandeni & 

Mbonambi doesnõt have any amenities . 

 

4.3 Priority Areas  

 

According to the final priority area classes, various management 

recommendations are made for each of the 49 grids along the KZN coastline. The 

majority of KZNõs coastline, approximately 53% of the grids , is classified as high priority 

regions requiring urgent attention in improving coastal access ( Figure 13). The high 

priority regions along the north coast of KZN require mainly formal access routes, 
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especially due to a presence of a large number of subsistence fisheries and the 

current lack of public access restricting fishermen to easily access the coast.  The high 

priority regions along the south  coast however require predominantly a consolidation 

of private routes as these regions are dominated by private property along the 

beachfront.  Medium priority regions make up approximate ly 34% of the study area . 

Formal public routes are more dominant in these regions but there remain a large 

amount of both informal public routes and private routes that require great attention 

to consolidate or close the routes accordingly with the aim of reducing any adverse 

effects on the coastal environment and providing better public access. Only 15% of 

the study area is  classified as low priority that requires minimal attention with regards 

to public routes and some attention with regards to the alloca tion of private routes.  

 

Our priority index took into consideration various factors as explained above in 

the methods section, however here we decided to focus our interpretations and 

recommendations on the current density of private routes, formal public and informal 

public routes. Hence, suggesting whether a region need to focus on (i) increasing 

formal public routes, (ii) consolidating / closing informal public routes or (iii) 

consolidating / closing private routes.  

 
Figure 13: Priority areas for the KZN coastline and three grid examples of each priority. High priority grid 

is dominated by private routes and a lack of formal public routes; medium priority grid is dominated by 

informal public routes and low priority grid is domin ated by formal public routes.  
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4.4 Recommendations  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attention should be given to the southern regions where there exist too many 

routes as this could be detrimental to the environment. On the other hand, coastal 

access in the north  could be improved by adding more routes and formalizing others 

in order to facilitate better access to the coast.  

 

The average private route density for the entire province is 2.55 access routes per 

km which is unusually high . This is problematic conside ring that most private routes are 

illegal and therefore requires great attention in assessing whether these routes should 

be closed or consolidated into more reasonable public access routes.  

 

The majority of access routes are informal ( 53% of public route s and 60% of private 

routes) which either need to be closed, consolidated or formalized. The average 

distance between amenities is 16.7  km and only 57% of all public access routes are 

located near amenities. This lack of amenities needs attention as the pr esence of 

amenities is crucial for facilitating coastal access.  

 

KEY RECOMMENDATIONS 

 
There are four major recommendations that are evidently required for 

implementation along the KZN coastline:  

¶ Closing routes which applies to:  

o Informal public ro utes that are located close to formal public routes, 

hence unnecessary additional routes ( Figure 14 (i));  

o Informal public routes that are having adverse effects on the 

coastal environment; and  

o Illegal private rout es (Figure 14 (ii)). 

¶ Consolidate routes if there are too many informal or private routes in close 

proximity ( Figure 14 (iii)). 

¶ Formalize routes which could include:  

o Adding signposts (Figure 14 (iv));  

o Adding amenities;  

o Creating a surfaced pathway to facilitate access;  

o Converting a private route to a public route.  

¶ Adding public access routes if there are no access routes for a long str etch 

of coast.  
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(i) ((ii) 

(iii) ((iv)  

Figure 14: Possible recommendations: (i) Informal routes  close to formal public routes that needs to be 

closed; (ii) informal private r outes that need to be c onsolidated  or closed; (iii) interconnected network of 

informal public routes that should be consolidated ; (iv) add signposts to formalize vehicle routes.  
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5. LOCAL MUNICIPAL RESULTS & RECOMMENDATIONS 
 

5.1 Ray Nkonyeni  Local Municipality  
 

5.1.1 General Results 

 

  

Length of Coastline  74.7 km 

Total no of routes  794 

Mean route length  45.08 m 

Longest route  678.14 m 

Shortest route  3.45 m 

Number of routes verified  157 

 

   

Routes connected to paved road 

(public)  

267        70% of all public rou tes 

Routes connected to unpaved road 

(public)  

83             22% of all public routes  

Routes connected to railway (public)  24   6% of all public routes  

Routes not connected to public 

transport (public)  

10                2% of all public routes  

 

 Public  Private  

Proposed route density (PAD)  1.37 routes per km   

Route density (pedestrian & vehicle 

routes)  

5.14 routes  per km  5.49 routes  per km  

Formal route density  2.20 routes per km  

Vehicle route density  0.33 routes per km  

Mean distance between vehicl e 

routes  

2.99 km  

No of boat launch sites  6  

 

5.1.2 Route Types  

 

 Public  Private  

Total no of routes  384 48% of all routes  410 52% of all routes  

No of formal routes  164 43% of all public routes  130 32% of all private 

routes  

No of informal routes  220 57% of a ll public routes  280 68% of all private 

routes  

No of routes located 

near amenities  

215 56% of all public routes  24 6% of all private 

routes  
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 Public  Private  

No of surfaced 

pedestrian routes  

55 15% of all public routes  37 9% of all private 

routes  

No of unsurfaced 

pedestrian routes  

304 79% of all public routes  365 89% of all private 

routes  

No of unsurfaced 

vehicle routes  

15 4% of all public routes  8 2% of all private 

routes  

No of gravel vehicle 

routes  

5 1% of all public routes  0  

No of tarred vehicle 

routes  

5 1% of all public routes  0  

 

 

5.1.3 Amenities  
 

   

No of formal surfaced parking lots  67 63% of all parking lots  

No of formal unsurfaced parking lots  14 13% of all parking lots  

No of informal parking spaces  25 24% of all parking lots  

No of swimming p ools/tidal pools  25  

No of recreational open grass areas  17  

Mean area of facilities  1373 m2  

Mean distance between amenities  505 m  

 

5.1.4 Discussion & Management Recommendations  

 

Route Density  

 

A very high density of access routes, 5.14 public access route s per km, was 

detected  for Ray Nkonyeni . This is attributable to  the presence of various popular 

coastal holiday towns such as Margate, Shell ey Beach, Ramsgate, Hibberdene and 

Port Edward to name but a few. We consequently do expect many access routes, 

how ever such routes should be well maintained and formalized to ensure continuing 

use of the coast without compromising the natural environment and the complex 

dune system ( Figure 16). This route density is already th ree  times more than the 

proposed  density of 1. 37 routes  per km, therefore no further route construction is 

commended.  

 

Private access route density within  Ray Nkonyeni  is of great concern with  52% of 

all routes being  private  (5.49 private routes  per km),  an even higher route density than 

that of public routes. This issue of high private access density requires authorities to 

ascertain whether these routes cross coastal public property and whether they should 

be closed or consolidated into more reasonable p ublic access routes ( Figure 17 and 

Figure 18). There are neighbourhoods where there are plenty of private routes without 

any public routes close by.  
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All, except for 10, public access routes are connected to a transport network 

(mostly connected to paved routes, 70%), providing the general public with easy 

access to the coast.  

 

6% of all the public access routes are capable of allowing vehicles onto the beach. 

The mean dist ance between vehicle routes is 2.99 km which is equivalent to a density 

of 0.33 vehicle access routes per km.  

 

Route Types  

 

Almost half of all  public access routes are formal (43%) while more than half  are 

informal  (57%). Informal routes have a tendency to  expand as a complex network as 

the paths change and more paths appear; ultimately causing damage to the 

ecosystem through limiting protection against erosion and storms ( Figure 19). 68% of 

all private routes are i nformal  while 32% are formal , a result of private homes adjacent 

to the seashore where residents cross the dunes to gain direct access to the beach 

(Figure 17). The vast majority of the coastal access routes are un surfaced for both 

public and private routes  (79% and 89 % respectively).  

 

Amenities  

 

Considering the well -developed coastline of Ray Nkonyeni  there is an abundance 

of amenities along the c oast with a mean distance of 505m between them. 63 % of all 

the parki ng lots are formal and  surfaced which is excellent. 24 % of parking lots still 

remain informal parking spaces which could require attention in formalizing or closing 

them depending on locality and impact on the natural environment. Just more than  

half of th e public access routes are close to amenities (56%) which increase the 

popularity and attractiveness of the coastline, ensuring that users have good access 

to amenities and the utilization of the coast ( Figure 20).  

 

Priority Areas  

 

Ray Nkonyeni  has one grid that is classified as low priority whereas the remaining 

grids are high ( 60%) and medium ( 30%) priority. The region is largely dominated by 

private access routes  and  informal public access routes (Figure 15).   
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KEY RECOMMENDATIONS 

There are four key recommendations  that are evidently required for 

implementation along the Ray Nkonyeni coastline:  

¶ Too many private routes are present which requires authorities to 

ascertain whether such routes need to  be closed ( Figure 17 and Figure 

18). 

o Some private routes exist close to public access routes and could 

therefore be consolidated ( Figure 21). 

¶ The majority of public routes are i nformal and unsurfaced crossing 

disturbed vegetation which requires either closure or consolidation and 

formalization where necessary ( Figure 19 and Figure 22).  

¶ Ensure that all vehicle routes have sign p osts restricting the use of 

vehicles in the coastal zone without a valid permit.  
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Figure 15: Priority areas for Ray Nkonyeni  LM and the composition of different route densities.  
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Figure 16: An example of a well maintained formal surfaced publi c access route in Hibberdene 

(30°34'17.24''E and 30°34'58.94''S). 

 
Figure 17: Numerous informal private access routes connecting private homes to the seashore by 

crossing dune vegetation.  
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 (a) 30°32'40.52''E and 30°37'24.81 ''S (b) 30°32'40.28''E and 30°37'25.71''S  

                               
                                (c) 30 °34'21.3''E and 30 °34'54.51''S 

Figure 18: Examples of private access routes in and around Hibberdene.  

 

 
Figure 19: An interconnected network of numerous informal pedestrian routes crossing the dunes which 

need to be consolidated.  
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Figure 20: An example of amenities (formal parking lot and tidal pool) in good condition.  An official 

boat launch site is also present at this location.  

 
Figure 21: Informal private access routes in close proximity to a formal public access route visible in the 

left bottom corner.  
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(a) 30°34'14.45''and E 30°35'7 .99''S (b) 30°34'19.31''E and 30°34'56.67''S  

Figure 22: Examples of measures taken to closing inappropriate access routes.  

(a) 30°'32'9.45''E and 30°38'14.62''S  

(b) 30°32'9.45''E and 30°38'14.62''S  (c) 30°32'11.13''E and 30°3 8'16.58''S 

Figure 23: An example of a (a) vehicle access route at a boat launch site and the (b) appropriate sign 

post. (c) Some signs restricting vehicles on the beach require upgrading.   






















































































































