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PREFACE

During the fourth session of the Intergovernmental Oceanographic Commission's
Regional Committee for the Co-operative Investigations in the North and Central Western 
Indian Ocean (IOCINCWIO) held in Mombasa, Kenya in May 1997, a project proposal
entitled "Sea Level data and Information in the IOCINCWIO region" was submitted and
endorsed. Subsequently the Kenya Marine & Fisheries Research Institute (KMFRI) and
the Institute of Marine Sciences of the University of Dar es Salaam, Tanzania prepared a
detailed proposal which was approved for funding by IOC within the framework of the
IOC-Sida-Flanders Marine Science programme. 

The main objectives of the project are: 

• Preparation of a comprehensive report on the tide gauges which have 
operated in the region, the volumes, quality of data collected 

• Inventory of capacity available for installation, levelling and 
maintenance of gauges, as well as analysis of data 

• Identifying the requirements for completion of the National, Regional 
and GLOSS network components in each of the countries of the region 

• Collection and analysis of sea level data from the Region, with a view to 
identifying variability of sea level and long term trends at different 
places in the region. 

• Production of bibliography of sea level literature from the region 

National experts from Kenya, Madagascar, Mauritius, Mozambique, Seychelles, South
Africa and Tanzania were contracted to prepare national reports for their respective 
countries as per specified format. 

The first part of this report covers the Status of Sea level Observation and related
activities in South Africa. Included in this part are physical description, status of the sea
level network, availability of data from stations, human capacity available and utilisation
of sea level products. The second part of the report focuses on available oceanographic
and meteorological data. 

The information for this report was supplied by Capt. M. Thomson of the
Hydrographic Office of the South African Navy. 
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I. STATUS OF SEA LEVEL OBSERVATION AND RELATED
ACTIVITIES 

 
 

1.0 INTRODUCTION 

South Africa occupies 1 219 080 square kilometres at the southernmost tip of the African
continent, stretching from the Limpopo River in the North to Cape Agulhas in the South. On
the west coast border is the South Atlantic Ocean, while the eastern coastline runs along the
Indian Ocean. In the north, South Africa borders Namibia, Botswana and Zimbabwe, while
Mozambique and Swaziland border on the North-East. 

South Africa has a total population (as at 27 April 1994, according to the Central Statistical
Service (CSS)) of approximately 40 284 640. (Regional population figures quoted in this
document are also based on CSS figures). 

South Africa is divided into 9 regions or provinces: 

Western Cape, Eastern Cape, Northern Cape, Orange Free State, KwaZululNatal, NorthWest, 
Gauteng (formerly PWV), Eastern Transvaal, and Northern Transvaal. 
The South African coastline is approximately 3000 km in length and for aesthetic, recreational
and economic reasons, it is an enormous national asset. In his Pill thesis (Dept of
Oceanography, University of Cape Town, 1992, 215pp.), Peter Hughes divided the coastline 
into four geomorphological regions: 

The West Coast: Namibia to St Helena Bay (120 km north of Cape Town). This is a dry semi-
desert coastline with a low, wide and flat coastal plain cut by ephemeral rivers and salt pans. 
The shoreline is a combination of long sandy beaches interrupted by short sections of mixed
rocky and sandy bays and promontories. The long axes of small logspiral bays point in a 
north-westerly direction. Conditions are harsh and population densities are very low. The coast 
faces west-south-west to westerly. 

The South-West Coast: St Helena Bay to Cape Agulhas (southernmost tip of Africa). Warm
temperate climate with winter rainfall confined to orographic highs. The coastal plain is
generally wide and; bounded by a combination of long open sandy beaches and rocky
headlands and cliffs which often hold small pocket beaches. The coastal plain tends to narrow
towards the centre of the region where cliffed sections begin to predominate. The shoreline 
becomes rockier southwards and rivers are usually open for at least several months of the year.
Population densities range from low in the north to high, centred around the Greater Cape
Town area. 

The South Coast: Cape Agulhas to Cape Padrone (50 km East of Port Elizabeth). Mixed rocky 
coastline with pocket beaches becoming sandier towards the east where large logspiral bays 
become characteristic, pointing towards the north-east. The wide, flat and low coastal plain 
narrows towards the east and is cut by tidal inlets and estuaries with tidal reaches extending
several tens of kilometres inland. Warm temperate climate, generally with all seasons rainfall
and medium to high population densities in coastal towns, cities and resorts. 

The East Coast: Cape Padrone to Mozambique. Linear trending monoclinal coastline with
irregular, indented rocky section separated by linear or arcuate beaches, often coarse 



grained. The coastal plain is very narrow towards the south and rivers are deeply incised
forming drowned river mouths rather than estuaries. North of Durban the coastal plain starts to
widen again and the rivers become less deeply incised with wider floouplains. Barrier dunes
are formed towards the north. The climate is subtropical with mostly unimodal summer rains. 
Population densities along the coast are medium, but high within 150 km north and south of
Durban, decreasing northwards to low and very low near the 
Mozambique border. ' 

The SA Naval Hydrographic Office was formed in 1954. Installation of the fITst of its own 
KENT float-type gauges followed in 1957 and the operation of certain SA Railways and
Harbours gauges seems to have been taken over at about the same time. Occasional additions
were made to the original network of KENT gauges using LEA, OTT and SlAP float-type 
gauges. Twelve tidal stations were in operation by 1989 but it was considered that most of the
gauges were getting too old (Note that two of the original mechanical gauges continue in
service in tandem with their modern replacements). 

 

 At this stage, the EMA TEK Division of the CSIR was commissioned to design and construct
acoustic Automatic Water Level recorders (A WLRs) incorporating barometers and
temperature sensors. A total of eight were acquired but they never proved to be a success and 
after several years of perserverance, they were abandoned in 1996/97. The exception is the A
WLR at Walvis Bay which operates successfully and has produced good, accurate datasets for
the last two years. 

The A WLRs were replaced with ten SRD acoustic gauges which were installed in 1996/97.
These have produced continuous datasets but their accuracy is, in many cases, unacceptably
variable. To date, this difficulty remains to be resolved and plans are well advanced for the
acquisition of a new generation of float-actuated gauges to supplement the existing network. 
The Bidston Observatory provided tidal predictions until 1964, at which stage the first South
Aftican Tide Tables (for 1965) were issued. These have been issued annually ever since. 

2.0 STATUS OF SEA LEVEL NETWORK

2.1 Installed and operational stations 

In this section details are given of the tide gauges at Port Nolloth, Saldanha Bay, Cape Town,
Simon's Town, Mossel Bay, Knysna, Port Elizabeth, East London, Durban and Richards Bay.
For the sake of completeness, a supplementary section has been completed giving details of
tide gauges at Walvis Bay and Llideritz. These are under the jurisdiction of Namibia but form
part of the sea level network in a southern African context. 
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Figure 1: Map showing sea level stations in South Africa and Namibia 

All the South African Stations are operated and maintained by 
The Hydrographer 
SA Navy 
Private Bag X I 
Tokai 7966, Republic of South Africa. 

The tide predictions are done by the hydrographic office, and data from the gauges are sent to
the Bidston Observatory (PSMSL and WOCE), and the University of Hawaii (TOGA). The
data is also available at the ftp site at the University of Cape Town (UCT)-a link from
http://www .sea. uct.ac.za/tidedata. 

Port Nolloth 

An SRD Acoustic gauge was installed in December 1996 and is operational. The gauge is
located on the main jetty at Port Nolloth, Latitude 29° 15'S and Longitude 16° 52'E. 

The following gauges have previously been installed at the station: 
• KENT float-type 1957 - 1995. 
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• LEA float-type December 1995 - May 1996.  
• KENT float-type December 1996. 

The following benchmarks have been installed:  
• N° 84.1: 3.533 m above MSL. 
• "Gety": 3.005 m above MSL. 
• "New GPS": 3.045 m above MSL. 

All are bronze pegs, the former two installed by the Hydrographer in conjunction with the 
Director-General of Surveys and the latter by the University of Cape Town on 4 November
1997. The benchmarks were last leveled on 30th September 1998, when the tide gauge
transducer face was 4.461 m above MSL (5.385 m above Chart Datum). 

The station is dedicated to WOCE and TOGA. The data is available on diskette in ASCII 
format. It is downloaded weekly at the Hydrographic Office using a telephone and modem. 

 The nearest meteorological station is at Port Nolloth. No other data is available at the station. .

Saldanha Bay (33° OI'S 18° 58'E) 

An SRD Acoustic gauge was installed in 1996 on the short spur of the Small Craft Harbour
breakwater. The harbour is below the Port Control Office at Hoedjies Punt. 

Other gauges previously installed at this location 
include:  

• KENT float-type 1973 – 1986 
• LEA float-type 1985 
• SlAP float-type 1985 - 1996 

The following benchmarks are installed: 
• 15L3 - 84: 2.503 m above MSL installed by SA Railways and Harbours. 
• "New GPS": 2.497 m above MSL installed by VCT Town November 

1997. 

They are both are bronze pegs which were last leveled on 28 July 1998. The transducer face
was 3.817 m above MSL (4.792 m above Chart Datum). 

The data is available on diskette in ASCII format. It is downloaded weekly at the 
Hydrographic Office using a telephone and modem. 

The nearest meteorological station is at Cape Columbine lighthouse. No other data is available
at the station. 
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Figure 2: Site map of Saldanha Bay tide station 

Cape Town (33° 54'S 18° 26'E ) 

An SRD Acoustic gauge was installed in December 1996 at the end of North Spur, entrance to
Duncan Basin, Table Bay Docks. Other gauges previously installed at the location include: 

• Various SA Railways and Harbours gauges 1932 - 1971 (not continuous).  
• KENT float-type 1967 - ] 996. 

The following are the benchmarks installed at the site: 
• WF9: 2.33] m above MSL. 
• WFI0: 2.343 m above MSL 
• Installed by Chief Director, Surveys and Land Information prior to December] 996. 

"New GPS": October] 997 installed by the University of Cape Town. 
 
All are bronze pegs which were last leveled on 29 July 1998. The transducer face was 3.855 m 
above MSL (4.830 m above chart datum). 
The data is available on diskette in ASCII format. It is downloaded weekly at the 
Hydrographic Office using a telephone and modem. 
The nearest meteorological station.is at Cape Town International Airport. 
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Figure 3: Site Map Cape Town tide station 

Simon's Town (34° ll'S 18° 26'E) 

An SRD Acoustic gauge was installed at the Tide gauge hut, North bullnose, Inner Basin, East 
Dockyard in 1996. The gauge is operating concurrently with a LEA float type gauge which 
was installed in 1984. 

 
Other gauges previously installed at this location are:  

• KENT float-type 1957 - 1983 
• SlAP 1985 - 1995 

The benchmarks installed at the site are: . 
• 28D: 2.733 m above MSL 
• 28F: 3.889 m above MSL 
• 28G: 2.763 m above MSL

These three were installed by the Chief Director, Surveys and Mapping and the heights
confirmed March 1998 

The University of Cape Town installed the benchmark: 
• "New GPS": 2.736 m above MSL. 
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Figure 4: Site Map of Simon's Town sea level station 

The SRD gauge was last level1ed on 23 July 1998. The transducer face was 3.989 above MSL 
(4.992 m above Chart Datum. 
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The LEA was last levelled on 3 July 1998. Tide gauge stilling well cover (TGZ) was 3.952 m 
above MSL (4.955 m above Chart datum). 

The data is available on diskette in ASCII format. Data from the SRD gauge is downloaded
weekly at the Hydrographic Office using a telephone and modem, while the data from the
LEA gauge are in the form of analogue trace, digitised at the Hydrographic Office. 

No other data is available at the station. The nearest meteorological station is at Cape Town
International Airport. 

Mossel Bay (34° 11 'S 22° 08'E ) 

An SRD Acoustic gauge was installed in the tide gauge hut at the end of Vintcent Jetty in
1996. A KENT float-type gauge was previously installed at the site and operated from 1958 -
1996. 

The fol1owing are the benchmarks that have been installed at the site: 

• PE HBM: 2.604 m above MSL  
• VT -1: 2.662 m above MSL. 

These two were installed by SA Railways and Harbours, date not known. They have been 
levelled by the Director of Surveys and Mapping. 

The following additional benchmarks were installed in November 1997 by the University of
Cape Town. 

• HO-l: 2.664 m above MSL 
• Installed by Hydrographic Office, October 1993. 
• "New GPS": 2.648 m above MSL 
• Installed November 1997 by the University of Cape Town. 

The gauge was last levelled on 31 August 1998. The transducer face was 3.581 m above MSL
(4.744 m above Chart Datum). 

The data is available on diskette in ASCII format. Data ITom the SRD gauge is downloaded
weekly at the Hydrographic Office using a telephone and modern. 

No other data is available at the station. The nearest meteorological station is at Cape St. 
Blaize lighthouse. 
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Knysna (34° 03'S 23° 03'E) 

An SRD Acoustic gauge was installed at the Southern end of Thesen's Jetty, Thesen Island in 
1996. Other gauges previously installed at the location: 

• KENT float-type 1960 - 1987 at old tide gauge site _t the Heads. 
• LEA float-type 1990 - 1996. 

The following benchmarks have been installed at the site: 
• 36JKAI:3.470maboveMSL. 
• 36 JK A2: 2.730 m above MSL. 
• 36 JK A3 3.386 m above MSL. 

All are bronze pegs. All were last levelled by the Chief Director, Surveys and Land 
Information in April 1997. 

The SRD was last levelled on I September 1998. The transducer face was 3.557 m above MSL
(4.605 m above Chart Datum). 

The data is available on diskette in ASCII format. Data from the SRD gauge is downloaded 
weekly at the Hydrographic Office using a telephone and modem. No other data is available at
the station. The nearest meteorological station is the Knysna Automatic Station. 

Port Elizabeth (33° 58'S 25° 28'E ) 

An SRD Acoustic gauge was installed inside the tide gauge hut on the side of the Ro-Ro berth 
at the base of the Chari Malan Quay in 1996. 

Gauges previously installed (type, model, duration of operation): 
• SA Railways and Harbours gauges (not continuous) of various types 1937 - 

1954. 
• LEA float-type gauge 1954 - 1982. 
• OTT float-type 1968 - 1997. 

The following are the benchmarks installed at the site: 
• GPS: 4.378 m above MSL. 
• Installed by Chief Director, Surveys and Mapping 1989. 
• "New GPS": 4.356 m above MSL. 
• Installed by the Hydrographic Office 3 March 1998. 

The gauge was last levelled on 2 September 1998. The transducer face was 3.598 m above
MSL (4.624 m above Chart Datum). 

The data is available on diskette in ASCII format. Data from the SRD gauge is downloaded
weekly at the Hydrographic Office using a telephone and modem. No other data is available at
the station. The nearest meteorological station is at Port Elizabeth Airport. 
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East London (33° OI'S 27° 55'E) 
 
A KENT float type tide gauge was installed at the up-river end of N° 3 Quay in 1984, 
while an SRD acoustic tide gauge was installed at the seaward end of N° 6 (Container 
stacking) Quay in 1996. Both instruments are operational. Various other gauges have been 
operated by the South African Railways and Harbours gaug_s between 1948 - 1983. 

Figure 8: Photograph of the East London tide station 
 
The following are the benchmarks installed at the tide gauge sites:  
a. Adjacent to KENT tide gauge 

• HO-8: 3.815 m above MSL. 
• HO-9: 3.122 m above MSL. 
      Installed by the Hydrographic Office in October 1993. 
• TG Stud: 3.128 m above MSL. 
      Installation date unknown. 

 
b. Adjacent SRD tide gauge. 

• HO-13: 3.941 m above MSL. 
• HO-14: 3.503 ill above MSL. 
• EB1: 3.486 m above MSL. 
• Installed and levelled by the Chief Surveyor General in December 1996. 
• "New GPS": 3.475 m above MSL. 

 Installed by Hydrographic Office 4 March 1998. 
 
 

13



 
The KENT tide gauge was last levelled on 4 September 1998. TG base plate (TGZ) was 3.887 m
above MSL (4.893 m above Chart Datum). 
 
The SRD gauge was last levelled 4 September 1998. The transducer face was 4.548 m above MSL
(5.554 m above Chart Datum). 
 
The data is available on diskette in ASCII format. Data from the SRD gauge is downloaded
weekly at the Hydrographic Office using a telephone and modem, while the KENT analogue
traces are digitised (at hourly heights) at the Hydrographic Office. 
 
No other data is available at the station. The nearest meteorological station is at East London
Airport. 
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An SRD Acoustic gauge was installed in the tide gauge hut at the Tug Jetty (Small Craft
Harbour) at the Point in November 1996. 

Durban (290 52'S, 310 03'E) 

Other gauges previously located at the site are: 
• LEA float-type 1952 - 1971. . 
• KENT float-type 1970 - 1996. 

Figure 10: Photograph of Durban tide house 

The following benchmarks have been installed at the site: 
• BM 483: 2.789 m above MSL. 
• BM 875: 2.839 m above MSL. 
• BM Getymeter: 2.679 M above MSL. 
• All were re-levelled in August 1995 by Surveys and Land Information. 
• "New GPS": 2.8235 m above MSL. 
• Installed by the Hydrographic Office 5 March 1998. 
• All are brass pegs. 

The gauge was last levelled on 7 September 1998. SRD gauge transducer face was 3.550 m
above MSL (4.663 m above Chart Datum). 

 

The data is available on diskette in ASCII format. Data from the SRD gauge is downloaded
weekly at the Hydrographic Office using a telephone and modem. 

No other data is available at the station. The nearest meteorological station is at Durban
Airport. 
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Figure 11: Site Map of Durban tide station 

Richards Bay (28° 48'S 32° 05'E ) 

An SRD Acoustic gauge was installed at the base of the Tug Berth in the Small Craft Harbour
in 1997. 

Other gauges previously installed at the location are: 
ENT float-type 1977 - 1984 . 

LEA float-type 1985 - 1987 
K. . KENT (new site) 1989 - 1997 

The following benchmarks have been installed at the site: 
 . SCH3: 3.429 above MSL 
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 Installed by SA Railways and Harbours. 
SAN 84.2: 3.422 m above MSL 
"New GPS": 3.459 above MSL Installed 
by the Hydrographic Office. All are 
bronze pegs. 

. 

. 

""

Figure 12: Photograph of Richards Bay tide station 

The gauge was last levelled on 7 September 1998. Transducer face was 4.242 m above 
MSL (5.447 above Chart Datum). 
The data is available on diskette in ASCII format. Data from the SRD gauge is downloaded 
weekly at the Hydrographic Office using a telephone and modem. 

No other data is available at the station. The nearest meteorological station is Richards Bay
(Automatic Weather Station) 
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Figure 13: Site map of Richards Bay tide station 

Walvis Bay (22° 57'S 14° 30'E) 

An EMA TEK acoustic A WLR gauge is installed in the small craft basin opposite the Port 
Control offices. Previously, the gauge which was installed in 1989 was located under the
synchrolift offices (22° 55'S 14° 30'E). However adequate data sets are available only in 
1997 and 1998 (possibly et seq.) 

An OTT float-type gauge was previously installed at the same location from 1976 - 1997 
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