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INTRODUCTION

On 27 January 1984, 10 days after she was first spotted on satellite
photographs somewhere north of Mauritius in the 1Indian Ocean,
tropical cyclone Domoina had reached the Mocambican coastline and
moved into the African Continent (Photo 1). During the following
five days torrential rains fell over Southern Mocambique, the Eastern
Transvaal Lowveld, Swaziland and Northern Natal. The ensuing floods
were, over large areas, the biggest ever remembered. Tens of
thousands of people were directly affected and more than 200 persons
died. 1In South Africa alone more than R100 million damage was caused
to communications, agriculture and nature reserves. Less than three
weeks after Domoina, on 18 February 1984 tropical cyclone Imboa
reached the Zululand coast. Fortunately the cyclone changed course
on the same day and moved away from the African Continent
(Figure 2.1). The heavy rains were restricted to a narrow coastal
strip between Cape St. Lucia and Durban causing only minor damage.

The Directorate of Hydrology of the Department of Water Affairs,
following its well established practice of pgathering relevant
hydrological data on extraordinary floods, carried out an extensive
field survey over the flood ravaged region (Figure 1.1). For the
first time in Southern Africa the flood survey attained international
character through an exchange of information between the three
countries involved. Direct technical help was given by the
Department to Swaziland for the execution of slope-area measurements
in the Mlumati, Mkondvo and Great Usutu Rivers.

The basic information used for the hydrological documentation of the
Domoina floods were rainfall data at more than 450 observation points
(Appendix 1) and flood surveys or records at 85 sites in 45 rivers.
Other useful information included daily synoptic weather charts,
satellite photographs, colour LANDSAT images, aerial photographs,
sediment samples, more than 200 flood questionnaire returns,
photographs, Video-films, personal accounts by inhabitants, contact
with scientists and experts and reports in the daily press and
technical literature.

This technical report presents the results of hydrological and
hydraulic calculations and analyses based on the above sources. It
is intended primarily to serve as a data-source document for future
flood investigations in the area. In compiling the documentation the
main criterion has been to furnish the interested reader with a
summary of relevant flood data for each of the 85 catchments. These
comprise storm rainfall depth, flood peak with approximate return
period and, whenever possible, also flood volume, run-off percentage
and the time of flood peak (Appendix 2).



Cyclone Domoina has also focussed attention on a number of problems
which are pertinent to a proper understanding and evaluation of
extraordinary floods in the region. Such problems are, for example,
the behaviour and frequency of tropical cyclones in the South West
Indian Ocean, channel roughness, dam level disturbances by
translatory waves, erosion and sediment problems in alluvial rivers,
particularly in the Mfolozi River. These and a few other problems
are also discussed in the report.

The report contains substantial photographic documentation and case
studies of LANDSAT image interpretation.

Since tropical cyclone Imboa did not cause extraordinary floods, her
documentation was limited to a storm isohyetal map and the listing of
flood parameters at a few gauging stations in the Mhlatuze River
catchment.

Flood problems related to agriculture, ecology, damage or those
particular to the lower reaches of the Incomati, Maputo and other
rivers in Mocambique were not included in this report.

THE STORM
Synoptic conditions

The following information was obtained from reference [1] and from
K.E. Estié of the Pretoria Weather Bureau.

Cyclone Domoina was the fourth of the 10 tropical cyclones which had
developed in the South West Indian Ocean in the 1983/84 summer
season. She was spotted for the first time in the satellite
photograph on 17 January as a mass of clouds north of Mauritius. It
is seen in Figure 2.1 that the cyclone followed a south-westerly
course until she reached Madagascar on 22 January. After causing
heavy rain over the island, Domoina then followed a zig-zag route.
On 27 January she reached the Mocambican coast (Photo 1). On
28 January it began to rain heavily in Maputo and within a radius of
approximately 100 km. During the following three days Domoina moved
slowly along the course shown in Figure 2.1 and was accompanied by
sustained heavy rains. On 1 February, crossing the Zululand coast,
she moved out to sea and quickly dissipated. The history of Domoina
during those six days is illustrated by the daily synoptic weather
maps shown in Figures 2.2a - 2.2f.

Tropical cyclone Imboa developed in the northern Mocambique Channel
on 10 February and gradually moved southwards. On 18 February she
reached the Zululand coast, but immediately turned back towards the
sea (Figure 2.1). Heavy rains occurred only in a narrow belt.
(Figure 3.5d).
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Rainfall
Data

During the storm, daily rainfall figures were obtained from principal
Weather Bureau Stations and a few Departmental dams. The number of
these pgauges was approximately 30. This information nevertheless
permitted the drawing of daily provisional isohyetal maps which were
essential for the collection of the bulk of rainfall data and for the
immediate organisation and commencement of field surveys.

Appendix 1 contains daily and/or total rainfalls observed at more
than 450 points (Figure 2.3). The principal sources of information
were the following:

- Weather Bureau stations: These included more than 200 gauges in
South Africa and Swaziland. Continuous autographic records were
obtained from eight stations. Unfortunately, at Piet Retief and
Makatini, where heavy rainfall was sustained during several
days, the autographic recorder did not function or malfunctioned.

- Flood questionnaire returns: The Directorate of Hydrology
posted hundreds of questionnaire forms to Post Offices located
in the flood stricken districts of Eastern Transvaal and
Northern WNatal. The Postmasters were requested to place the
forms in post boxes of farmers and others who were likely to
have a raingauge. At the same time the Division of Agricultural
Information was asked to read a communique in their radio
program “Calling All Farmers" (= Landbou Radio) informing the
farmers of the importance of completing and returning the
questionnaire to the Department of Water Affairs. The result
was very satisfactory because more than 200 forms were returned
with valuable information on rainfall and floods. Without these
rainfall data it would have been quite impossible to draw
reliable isohyets in the areas of highest rainfall.

- Departmental dams: Daily rainfalls at 22 sites.

In addition to the above, rainfall data were also obtained from the
Water Resources Branch of the Swaziland H1n1stry of Works, Power and
Communications, the D1recgao Nacional de Aguas of Mogambique and from
the Department of Agricultural Engineering of the University of
Natal. The latter source provided a particularly valuable
autographic record at the Umfolozi Game Reserve where more than
500 mm rain fell.

The average density of observations was close to 1 in 250 kmZ, but
was considerably sparser over the area east of longitude 32°E.
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Rainfall distribution in space and time
Spatial distribution

The isohyetal map of the 5-day rainfall recorded between 28 January
08h00 and 2 February 08h00 is shown in Figure 2.4. The map reveals
that the Eastern Escarpment was an efficient barrier in blocking the
westward advance of heavy rain. Storm cells of 600 mm or more
covered relatively extensive areas. The largest of these had maximum
diagonal lengths of about 100 km. It stretched from Manzini
(Swaziland) in the north to beyond Louwsburg in the south and
generated the devastating floods in the Great Usutu, Ngwavuma,
Pongolo and Mkuze Rivers. The maximum point rainfalls within this
cell were: 740 mm in the WNhangano district, 850 mm north-east of
Paulpietersburg and 730 mm just east of Louwsburg. Other cells with
more than 600 mm total rainfall were situated in the Pigg's Peak area
in Swaziland where the maximum point rainfall was 906 mm; in small
areas in the Lebombo Mountains where at Ingwavuma 771 mm was
recorded; in the Vryheid-Nongoma-Babanango triangle where in the
upper Black Mfolozi catchment 924 mm rain fell and finally, in the
coastal zone between Richards Bay and Sodwana Bay where up to 950 mm
was recorded. Except in the coastal belt, the maximum rainfall cells
were associated with mountainous relief. The highest recorded 1-day
rainfall was 615 mm at Pigg's Peak. 1In the coastal belt of Southern
Mogambique and Northern Natal similar or higher storm rainfall had
already been recorded in the past. 1In the inland regions of South
Western Swaziland, South Eastern Transvaal and Northern Natal, which
lie 150 to 250 km from the shore, such high rainfall as the Domoina
had not yet been observed, nor remembered by farmers living in the
area.

TABLE 2.1: DEPTH VERSUS AREA VALUES OF TWO STORMS

Rainfall depth exceeded Area (kmz)
()
July 1963 Domoina

100 58 000 107 000
200 25 000 93 800
300 7 500 68 BOO
400 1 000 47 000
500 250 18 500
600 50 9 000
641 0 5 500
700 - 1 750
800 - 125
950 - 0

In Northern Natal in the Mfolozi, Mkuze and Pongolo catchments the
most severe flood on record had occurred in July 1963 and was
generated by general rain. 1In Figure 2.5 the isohyetal map of the
2 - 5 July 1963 storm is shown. The recorded maximum 4-day rainfall



was 641 mm near Hluhluwe. Compared with Domoina, the rainfall depth
and area covered by this storm was much smaller and the position of
maximum rainfall cells was much closer to the coast. To underline
the magnitude and extent of cyclone Domoina in Table 2.1 depth versus
area figures of the two storms are compared.

In Figure 2.6 the areal reduction curves of the two storms are
compared with the curve obtained from Figures D20 and D25 of
reference [2] for the 4-day probable maximum precipitation (PMP).

The isohyetal map in Figure 2.4 was used to calculate the 5-day areal
storm rainfall for 83 catchments (Chapter 2.2.4).

Temporal distribution
Figure 2.7 shows the approximate daily position of the heaviest

rainfall zone. The movement of this zone was very similar to the
anti-clockwise movement of the cyclone centre (Figure 2.1).

In Table 2.2 daily rainfall figures of stations situated close to the
course of storm centre are listed. The stations are arranged from
Maputo to Cape St. Lucia along an anti-clockwise route.

TABLE 2.2: DAILY RAINFALLS AT SELECTED STATIONS

Daily rainfall at 08h00 (mm) 5-day total
Station rainfall (mm)
29 Jan 30 Jan 31 Jan 1 Feb 2 Feb

Maputo 96 99 9 35 - 239
Komatipoort 85 84 52 37 - 258
Pigg's Peak 225 615 60 6 - 906
Mbabane 45 393 52 17 3 510
Piet Retief 3 186 185 140 10 524
Louwsburg - 181 245 113 - 539
Nongoma 10 75 164 125 28 402
Hluhluwe Dam 14 23 87 197 26 347
Cape St. Lucia - 11 20 548 123 702

The shift of the day of maximum rainfall is evident. Appendix 1 and
Table 2.2 reveal that at most places the sustained heavy rain lasted
about two to three days. However, along the eastern side of the
Lebombo Mountains, especially in the Pongolapoort - Goba reach, the
sustained rain lasted four to five days as shown in Table 2.3.



















































































































































































































































































































































































































































