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Executive Summary

Background

In the third week of March 2003, a powerful weather system swept across the South
Western Cape triggering widespread loss, damage and human hardship. With national
attention focused on the Montagu-Ashton area, a national state of disaster was declared by
the State President on 4 April, in the Magisterial Districts of Montagu, Robertson and
Swellendam.

The weather system, a powerful ‘cut-off low’, is attributed with three deaths in Hermanus and
Knysna, as well as major impacts on agriculture and the roads network. An estimated R212
million in direct economic losses were attributed to the weather system and the riverine
floods that followed. Moreover, hundreds of rain-affected households were temporarily
evacuated, and in the months following the extreme weather event, significant increases in
child illness were recorded in health facilities in the areas affected by the cut-off low.

The Department of Social Services and Poverty Alleviation of the Provincial Government of
the Western Cape, along with the Provincial Development Council and the United Nations
Food and Agricultural Organisation took the initiative to co-finance research that recorded
the March 2003 cut-off low and related floods. Due to the multi-sectoral character of the
disaster event, a multidisciplinary team was formed for this research.

Comprising specialists in climate research, flood hydrology, land-use, social risk
assessment, disaster management and disaster impact analysis, the team compiled an
extensive report on the March 2003 cut-off low. The report is intended to illustrate the
interrelationships between the physical aspects of the hazard process (i.e. the cut-off low
and floods), patterns of social vulnerability and the role of intervening institutional
mechanisms to mediate the impact of extreme weather events. Each chapter of the report is
also written to provide in-depth detail for specialists with sector-specific interests. Moreover,
the report is also viewed as a general methodology guide for those tasked with carrying out
post-disaster assessments.

Conclusions

The cut-off low was an extreme weather event
Extreme flooding was recorded

Weather and flood impacts occurred at different times in different geographic areas,
reflecting the path of the weather system

Parts | and Il confirm the significance of the natural hazard processes that triggered this
disaster occurrence. The South African Weather Service identified the March 2003 cut-off
low as a potential extreme weather event in the days immediately preceding 22—-26 March.
Unfortunately, for reasons presented in Parts Il and IV, the advisories and warnings did not
activate preparedness measures in the areas subsequently affected. It is also significant to
note that the advisories and warnings were issued during a long holiday weekend that began
on Friday 21 March. The first deaths attributed to the weather system were recorded in
Hermanus on Sunday 23 March and serious rain and flood damage were reported in
Montagu on Monday 24 March (the first day at work after the three-day weekend).
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The weather system, as it crossed the Western Cape, was indeed extreme. Heavy rainfalls
were recorded in Montagu, Ashton and Barrydale. Gale-force winds were recorded in the
Southern Cape. Unseasonally low temperatures were recorded from Montagu (10°C) to Port
Elizabeth (5.9°C). This combination of heavy rainfall, strong winds and cold temperatures
resulted in a diversity of impacts on infrastructure, the agricultural sector, livestock, electricity
services and people — depending on which elements were vulnerable and exposed to the
weather system.

One of the consequences of the heavy rain was riverine flooding, reflected in the Montagu,
Buffelsjags, Duiwenhoks, Brand, Touws, Karatara and Keurbooms River areas, at levels
considered ‘rare’, and classified as 20-year or greater floods. The severity of the floods was
related to levels of development in the flooded areas, with significant losses incurred in the
Kogmanskloof River Catchment. This is related to the proximity and density of development
to the rivers concerned.

An important finding in this research refers to the temporal and spatial differences in the
timing of the weather and flood impacts — which reflected the movement of the weather
system. While heavy precipitation was falling over Montagu on 23-24 March, similar levels
were only recorded in the Southern Cape a day later. However, these rain impacts were
further compounded by river run-off from the upper catchments.

People living in poorly constructed homes were most affected
There was no uniformity in identification of areas or communities affected

Some communities received relief and recovery assistance — some managed on their
own

As Part Ill describes, the people who were most affected by the extreme weather event were
those residing in poorly constructed homes. These were either unable to resist the rain, or
had storm-water drainage capabilities that could not manage surface run-off. Generally, it
was these ‘weather affected’ households who received emergency relief and subsequently
registered for Social Relief. Only 12 households of the 772 applicants for Social Relief were
directly affected by riverine flooding.

In the absence of institutional arrangements that would have resulted in the uniform
identification of areas affected by the weather event/flooding, or identification of specific
communities or households that were seriously affected, there was great unevenness in the
institutional responses to humanitarian needs. As a result, communities and households who
experienced similar weather or flood impacts received different levels of external assistance.
In not one of the municipalities visited was one designated person responsible for
assessing/consolidating disaster-related impacts on people and households — to provide a
comparable profile of human losses to that provided on damaged infrastructure by the
municipal engineer.

Similarly, different communities had varying expectations/understandings with respect to
their eligibility for Social Relief. This resulted in many households not applying for Social
Relief to replace water-damaged property. In these communities, rain or flood-affected
households managed their losses alone or, in the case of many farm-workers residing on
farms, repaired their homes with the farmer’s assistance.

Disaster management action is ‘caught between two Acts’
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The limited to non-existent institutional arrangements to manage the disaster incident
could be effectively addressed with the new legislation

Interim measures can be taken to strengthen disaster management capacity while the
new legislation is being implemented

While it is agreed that the disaster incident was generally well-managed, this was largely
attributed to strong local knowledge and personal relations, rather than robust institutional
arrangements. Many of the less well-managed aspects of the incident could be explained as
a result of the legislative vacuum caused by disaster management ‘falling between two Acts’.
The Disaster Management Act, 2002, which was promulgated in January of that year, is
considered to be one of the finest pieces of disaster management legislation in southern
Africa and is far removed from its precursor, the Civil Protection Act, 1977. It provides for an
integrated and co-ordinated disaster management policy that focuses on preventing or
reducing the risk of disasters, mitigating the severity of disasters, emergency preparedness,
rapid and effective response to disasters and post-disaster recovery; the establishment of
national, provincial and municipal disaster management centres; disaster management
volunteers; and matters incidental thereto.

The Civil Protection Act, however, focuses solely on post-disaster response and recovery,
thereby essentially ignoring risk reduction, but also in that it does not provide clear
guidelines for effective institutional arrangements or enable rapid decision-making and
response. It creates great confusion by not allocating clear responsibilities in terms of
decision-making and disaster declarations and does not provide adequately for the active
participation of all relevant stakeholders.

Unfortunately, despite the fact that the new Disaster Management Act has been
promulgated, it will (in terms of Section 65) only come into operation on a date still to be
decided by the State President. Until that date, those sections of the old Civil Protection Act
which were assigned to a province still apply. Strictly speaking, therefore, until such time as
Sections 2, 2A, 3, 4, 5, 6(1) and 7 of the Civil Protection Act are repealed by the province
concerned, they remain effective.

Despite this, however, in other provinces substantial progress has been made in introducing
certain aspects of the Disaster Management Act that are not in conflict with the existing
legislation. In other words they have taken the approach of applying the ‘spirit of the law’
rather than the ‘rule of the law’ in order to meet their constitutional commitments, the
requirements for Integrated Development Plans (hereafter referred to as IDPs) as set out in
the Municipal Systems Act, 2000 and to apply relevant aspects of the policy proposals in the
White Paper on Disaster Management, 1999 in the interests of the communities they serve.

The triggering event for widespread disaster loss was the March 2003 cut-off low, not
riverine floods

Losses were widespread across multiple sectors and communities

The human impact of the disaster was under-assessed

While the disaster event is popularly referred to as the ‘Montagu Floods’, the triggering event
was the cut-off low identified by SAWS the preceding week as a potentially endangering
weather system. It is possible that communities/areas which bore significant impacts
generated directly by the severe weather did not receive the appropriate attention because
they did not conform to the definition of being ‘flood-affected’ — even though the weather
system itself was an extreme event.

viil




The direct economic losses sustained as the result of severe weather and flood damage
exceeded R210 million, the majority of which will be borne by the private sector, primarily
farmers. However, the general area affected by the March cut-off low is exposed regularly to
heavy rain events. In addition, it is repeatedly exposed to recurrent riverine flood risk. The
sizeable losses reported in this event underline the urgent need to revisit the management of
weather and flood risks in the affected area, especially when repeated weather and flood
events result in costly and ongoing ‘patch-up’ and ‘repair’ interventions.

The findings also illustrate the cumulative impacts of multiple hazards on ‘downstream’ areas
at risk. While there is no doubt that the Montagu-Ashton area sustained significant losses,
communities in downstream coastal zones were affected simultaneously by swollen rivers
due to upstream run-off, heavy rains (because of heavy rains falling one day later on the
South Coast than on the Boland) and gale-force winds.

Lastly, one of the most striking limitations of this impact review was its inability to determine
representative impacts on people and households across the areas affected. However,
indirect indicators drawn from health facilities in the officially disaster-affected area, have
indicated serious health consequences for young children in those communities. The
significant increases in both the frequency of paediatric consultations and in the severity of
respiratory illness treated, suggest that the full human impact of this event, especially on
young children, was under-assessed in the areas exposed to the extreme weather event.

Post-disaster research can accurately ‘capture’ and consolidate otherwise lost
information on disaster events

Disaster research can provide a platform for change, building on lessons learned

This case-study, implemented immediately following a significant disaster event, illustrates
the value of collecting information on a complex event before details of the event are
forgotten. South Africa is highly disaster-prone. However, the level of documentation of
nationally declared disasters is very low. This directly affects our ability to inform policy with
facts, generate locally relevant training and education efforts that use South African case-
studies or to make cost-benefit decisions about investments in disaster prevention and
mitigation. The funds made available for this research approximate 0.05% of the total direct
economic losses sustained. Yet, they have generated multi-sectoral findings with potential to
inform policy across a range of sectors and services.

The research process itself played a critical role in facilitating a ‘debriefing’ especially for
front-line responders, and for drawing ‘lessons learned’ from the field before these were
forgotten.

In many instances, the research process itself has initiated positive changes with respect to
disaster management at local levels, supporting the spirit of the legislation recently
promulgated but not yet implemented. In the same way, it has generated a wealth of material
to support professional training programmes and the development of simulation exercises
that are based on real experience and robust physical science, rooted on realities in South
Africa — not Bangladesh or the Philippines or other countries which supply many of our
current training/resource materials.

Recommendations

Strengthen capacities to anticipate and manage impending weather and flood threats
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(relevant to the generation of robust and useful information on hazard/risk processes by
physical and environmental scientists and engineers)

o Simplify the messages to increase understanding and emphasise likely impacts rather
than weather characteristics.

o Reuvisit the tone, content and method of communication for severe warnings, so that
they contain a greater sense of urgency.

o Introduce a ‘code’ system to highlight different levels of potential weather-induced
danger.
. In the event of a severe weather warning, contact a targeted, limited number of

individuals responsible for key decision-making rather than depending on mass
communication of the warning by sms.

. Actively involve representatives of the Cape Town Weather Office in debriefing
sessions related to the March cut-off low and subsequent disaster management
planning consultations.

J Use rainfall and hydrological data at the time of a flood event to determine areas
affected. This information will identify focused areas for more detailed investigation
based on the intensity (magnitude) of the event.

J Give priority to identifying areas subject to flooding through comprehensive
hydrological studies in the South Western areas of the Western Cape.

o Give priority to improving the development and utilisation of flood plains and flood
prone areas (including the management of trans-boundary risks).

Strengthen institutional capabilities for more effective emergency responses and
post-event recovery processes that support vulnerable communities

(specifically for service providers supporting at-risk or marginal communities and households
in disaster-prone areas)

o Improve the effectiveness of emergency responses with:

- Preparedness planning, including the early warning and monitoring of extreme
weather hazards and dissemination of warning information to communities at
risk.

- Identification of all communities/households affected by the hazard’s impact
through a comprehensive assessment — especially those that are most
vulnerable.

- Provision of timely and appropriate emergency assistance (i.e. confirmation of
availability of possible evacuation facilities, transport arrangements, blankets,
mattresses and relief food, community security services, and provision of black
plastic bags for securing belongings).

o The disaster management plans developed by the local authorities should strengthen
the early warning of communities by:

- Improving the quality of and access to relevant severe weather warnings. This
also includes appropriate relief committees and farming associations working
with identified at-risk communities.

- Strengthening community capacity to monitor changes in the intensity of an
extreme weather hazard, providing indicators for securing their belongings, and
potential evacuation.

o Strengthen and standardise methods for identifying and assessing affected
communities/ households by:



Conducting on-site assessments for all vulnerable communities/households
affected by the weather event and its consequences.

Focusing on the impacts to livelihoods and not solely on impacts to
infrastructure, to provide a more sensitive indicator of need.

Developing standard procedures and guidelines for determining affected
households and communities, to be implemented by both local authorities as well
as humanitarian assistance organisations.

Designating one position responsible at municipal and provincial levels for
consolidating information on the extent of disaster impacts on households and
individuals.

Establishing a multidisciplinary provincial monitoring mechanism to verify
communities/households identified as ‘disaster affected’, as well as those who
may have been overlooked. This oversight function applies to the determination
of emergency relief as well as access to Social Relief.

Support measures that reduce long-term vulnerability and support post-disaster
recovery by:

Undertaking research to examine the role of post-disaster Social Relief in
replacing lost assets, supporting household recovery and reducing disaster
vulnerability.

Ensuring, wherever possible, that decision-making to determine those
households eligible for Social Relief is informed by the Department of Social
Services and Poverty Alleviation office(s) most familiar with the
areas/communities affected.

Encouraging the local authorities in the affected municipalities to establish
Disaster Management Advisory Forums, as recommended in the newly
promulgated Disaster Management Act.

Adopt immediate strategies and measures to strengthen institutional capacities in
disaster management
(most relevant to those involved in provincial and local government)

Implement an interim strategy to initiate the phasing in of key provisions of the Disaster
Management Act to address the current critical shortcomings of the Civil Protection Act
until the Disaster Management Act becomes effective, by ensuring that:

Each district municipality appoints a suitably senior person in their employ as the
interim focal point for disaster management for the municipality until the
appointment of a Head of the Centre is made in terms of the Act.

In the event of a non-security-related disaster threatening to occur or occurring in
the area of the district, the interim Head of the Centre assumes responsibility for
the establishment of a disaster operations centre at a pre-identified, suitable
venue and for the overall co-ordination and management of the event.

The municipal managers of the local municipalities (or the person who is
appointed as the Chief or Acting Chief of Civil Protection in terms of Sections 12
and 14 of the Municipal Structures Act) represent their municipalities in the
disaster operations centre and undertake the co-ordination and management of
events in their respective areas.

Each district municipality immediately establish an Interdepartmental Disaster
Management Committee (comprising relevant key personnel for the purposes of
co-ordinating internal departmental planning) and District Disaster Management
Advisory Forums, and initiate interim disaster management structures in the
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ward context in communities known to be at risk. Consideration should be given
to investigating innovative mechanisms whereby funding can be made available
nationally to kick-start the establishment of district disaster management centres
and the appointment of heads of those centres with immediate effect

Lead functional agencies for the various operational activities associated with
disaster management and the allocation of responsibilities be urgently identified
in terms of co-ordination and the establishment of Joint Operations Centres for
the tactical management of field operations at the scene of incidents.

An intensive campaign is initiated to sensitise the aforementioned role-players
with regard to their responsibilities in terms of the Act. A key consideration in this
process of sensitisation is to focus on communities at risk.

Ensure that disaster management and disaster risk-reduction planning are informed by
reliable and robust risk and vulnerability assessments by:

Drawing national attention to the need for funding to conduct thorough risk and
vulnerability assessments to inform and focus disaster risk planning where this is
most urgently required.

Encouraging district municipalities (as an interim measure) to prepare a high-

level strategic plan (in order to assist municipalities to fast-track the process and

to ensure standardisation, a template should be provided for the purpose) that
will set out the overall arrangements for disaster management in the district,
which will include:

. a qualitative risk profile supported by priority strategies for reducing the
risks identified in the profile and accompanying implementation plans
included as annexures to the plan which will be integrated into the IDP;

. the institutional arrangements for disaster management for the district and
clear allocation of roles and responsibilities;

. the arrangements for the dissemination of early warnings;

. procedures for the activation of the plan and for the classification and
declaration of a state of disaster; and

. standard operating protocols for key role-players of municipal departments.

Strengthen communication capabilities for more effective disaster response and
recovery by:

Installing communication mechanisms, which are linked to an interim reporting
centre, in communities identified to be at risk.

Identifying disaster management focal points in communities at risk.
Disseminating information to those focal points on the mechanisms and
procedures for reporting of events in their communities which are threatening to
occur or have already occurred.

Considering the installation of NEARNET radios for this purpose in those
communities.

Commissioning research to explore the possibilities and options available toward
the introduction of a national emergency radio communication system, which will
allow interagency communication for the purposes of disaster management

Disseminate lessons learned from this case-study relevant to the development of the
national disaster management framework, specifically recommending:

With respect to the Disaster Management Act’s institutional arrangements:
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The establishment of municipal disaster management advisory forums. In the
event that a municipality decides not to exercise the option to establish a forum
for the purposes of disaster management, municipalities should be required to
identify alternative existing structures to pursue the intentions of the Act with
regard to the role of forums.

Attention to the issue of primary responsibility for each of the activities
associated with disaster management by identifying lead functional agencies.
The establishment of adequate capacity for disaster management and the
provision of guidelines for the minimum requirements in terms of the
establishment of disaster management centres.

The development of clear guidelines for the appropriate placement of the
function in the hierarchy structures of municipalities.

The formulation of guidelines for the introduction of mechanisms for monitoring
and managing cross-boundary risk in both municipal and provincial contexts.
The inclusion of clear guidelines for the establishment, infrastructure and
operation of provincial and municipal disaster management centres.

With respect to disaster management planning:

The development of a comprehensive planning framework with accompanying
guidelines to ensure standardisation and integration of disaster management
plans.

The development and inclusion of clear guidelines for procedures to be followed
for the format and content of severe weather warnings and the mechanisms for
the dissemination of early warnings and responses.

Initiation of a nationally co-ordinated community awareness programme to
inculcate risk-avoidance behaviour for commonly encountered hazards through
public-private sector partnerships and in conjunction with the media.

With respect to disaster response and recovery:

The formulation of guidelines and standardised procedures for conducting
damage and needs assessment, including initial assessments and sector
specific follow up assessments.

The development of a model for a national Incident Management System to
ensure standardised approaches and the clear identification of roles and
responsibilities.

The possible establishment of Disaster Assessment Response Teams.

The inclusion of clear guidelines for the development of a policy on appeals for
donations and on criteria for the management and distribution of humanitarian
relief.

Specifications on minimum requirements in terms of emergency communication.
Development of guidelines which include minimum requirements for the
recording of information on disasters.

The routine undertaking of post-disaster reviews in order to learn lessons and
add value to disaster management planning (e.g. this case-study).

Strengthen capacities to record and track disaster-related impacts to better
inform both disaster management and development planning
(relevant to both disaster management and social/health service providers)
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o Put in place mechanisms in the areas affected by the March 2003 cut-off low to enable
the assessment and strengthened management of extreme weather and flood-related
risks.

o Establish assessment procedures/guidelines for identifying and tracking impacts on
disaster-affected individuals, households and communities, especially those most
vulnerable, in order that these impacts are not overlooked or underestimated.

o Improve health surveillance mechanisms in clinics serving the weather and flood-
affected communities to track patterns in child illness (especially respiratory iliness)
that may follow extreme weather events and floods.

o Actively disseminate weather and flood risk GIS/impact information consolidated in the
course of this case-study with the provincial government departments concerned, as
well as affected municipalities, so it serves as a practical platform for future disaster
management and development planning.

o Establish standard impact reporting procedures for those municipalities and
government departments that do not yet use a uniform system. This includes the
standardisation of hard-copy and electronic formats, and clear designation of a
provincial focal point to consolidate these (or out-sourcing arrangements).
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Part I: Background, Conceptual Framework and Methodology

1.1 Introduction and Context

The March 2003 cut-off low that triggered widespread damage and hardship across the
Western Cape provides an important case-study for South Africa. It clearly underlines the
interplay between extreme weather and conditions of environmental, agricultural,
infrastructural and social vulnerability. Part | of this consolidated report provides the general
and institutional context for the study, as well as an overview of the research methods used.

Section 1.1 gives a brief overview of the endangering weather system, its impacts and the
general profile of the areas officially identified in the declaration of state of disaster.

Section 1.2 introduces the conceptual framework for the study and key terms.
Section 1.3 clarifies the geographic of for the case-study.

Section 1.4 describes the overall research approach and methods used.
Section 1.5 states ethical considerations that are reflected in the report.
Section 1.6 outlines the study’s limitations.

Section 1.7 presents the overall structure of the report.

1.1.1 The extreme weather system and its consequences

On Thursday 20 March 2003, the Cape Town office of the South African Weather Service
issued its first weather advisory concerning a powerful approaching weather system. The
system, which eventually developed into an intense ‘cut-off low’," was forecasted to pass
over the south western areas of South Africa during the public holiday long weekend
celebrating Human Rights Day that began on Friday 21 March.

Between 23 and 24 March, the cut-off low triggered flooding and other rain-related impacts
across the Southern Cape and adjacent interior. This resulted in the formal declaration of a
state of disaster in the Magisterial Districts of Swellendam, Montagu and Robertson on 4
April 2003.% Altogether, direct economic losses exceeding R200 million were reported in
weather-affected areas, in both declared and undeclared states of disaster, across the
Western Cape. Of this, approximately R90 million was borne by commercial farmers, who
already had experienced several years of harsh drought conditions prior to the March 2003
event.

1.1.2 General overview of areas that reported significant disaster impacts, as well as
those specifically classified as experiencing a ‘state of disaster’

' A ‘cut-off low’ is a ‘closed low in the upper air, supported by a low-pressure system on the surface’
(SAWS report). In other words, it is atmospheric circulation that becomes separated from the main
flow/system, and often results in heavy rainfall, gale force winds and other severe weather.

> Government Gazette, Republic of South Africa, No. 24693, Department of Provincial and Local
Government, Government Notice No. 486, Declaration of State of Disaster.
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The March 2003 cut-off low triggered serious impacts and losses across much of the
Western Cape of South Africa in the area represented in Figure 1.1.2.1. Administratively, this
consists of the Boland, Overberg and Eden District Municipalities, with a total population
estimated at 1 103 060 people.®

Figure 1.1.2.1: Geographic areas affected by the March cut-off low, Western Cape

%‘L |’Gengraphic Areas Affected by the March 2003 Cut-off Low: Western Cape Province of South Africa’

. 9% PR

" 190 300 T

Within this overall area affected by the powerful weather system, however, a ‘state of
disaster’ was declared by the President only for the Magisterial Districts of Montagu and
Robertson, within the Breede River/Winelands Municipality, and the Magisterial District of
Swellendam, within the Overberg District Municipality. This specific area is highlighted in
Figure 1.1.2.1.

These specific magisterial districts lie within the highly productive agricultural Boland and
Overberg Districts, with a population in excess of 722 176.*

The Breede River/Winelands Municipality leads horticultural production in the Western Cape,
with wide-ranging outputs in viticulture, deciduous fruit and vegetables. Together with the
Overberg, it produces more than 72% of the Province’s fruit crop. The Overberg is also a
significant field-crop producer, and produces 85% of the Western Cape’s barley crop.’

® South African Statistical Services, 1996 Census.

* Provincial Development Council (1996), The Western Cape: A socio-economic profile, (pp. 23—24).

® Provincial Development Council (1996), The Western Cape: A socio-economic profile, (pp, 23—24).
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In addition to its agricultural output, the Breede River/Winelands Municipality generates
significant income from both local and international tourism. The town of Montagu is located
on the R 62 providing a direct road link to Oudtshoorn, approximately 200 km to the east in
the Little Karoo. This area is famous for its ostrich farming industry and hosts its popular
Klein Karoo Arts Festival annually between March and April.

In the context of the March 2003 cut-off low disaster, the active agricultural season had
almost concluded in the Breede River/Winelands area, with the harvesting of both fruit and
grapes close to complete. However, the month of April was expected to bring many tourists
to the area, with the week-long Klein Karoo Arts Festival scheduled to begin on 28 April, and
five statutory holidays planned over the forthcoming month.

1.1.3 The March 2003 cut-off low and its relevance to disaster management policy

On Saturday 22 March, the Weather Service upgraded its initial advisory to a ‘Severe
Weather Warning’. On Monday 23 March, 178 mm rainfall was recorded by the official
SAWS rainfall station in Montagu. This rainfall, the highest recorded for one day in more
than 23 years, triggered riverine flooding and severe rain damage to infrastructure,
commercial farms and hundreds of low-income homes. It resulted in the evacuation of more
than 500 households in Montagu as well as the local Primary School. Significantly,
floodwaters sweeping down the Kogman’s River severed the critical 11 km road link between
Ashton and Montagu known as the ‘Kogmanskloof Pass’.

The extreme weather system, extending further than 800 km, moved east overland until 25
March, resulting in continued rainfall, gale-force winds and low temperatures. In its trail were
left road infrastructure damage valued at R18 million in the Eden District Municipality, a
damaged sewage treatment system in Heidelberg, significant farm losses across much of
the Western Cape - including thousands of dead livestock — and damaged electricity
infrastructure in Kannaland. In Hermanus, two women drowned when a strong wave swept
them into the sea (23 March)®, and in Knysna, a man lost his life (24 March)’ when similarly
endangering winds caused a tree to crush him.

In this context, the March 2003 cut-off low occurred just two months after the promulgation of
the Disaster Management Act. The new legislation recognised the urgent need for
strengthened capabilities in disaster management, with a specific emphasis on disaster
prevention and mitigation, and a focus on reducing the vulnerability of disaster prone areas,
communities and households. However, despite this new legislation, the provisions of the
new Act had not been formally implemented at the time of the disaster.

This extreme weather event provided an excellent opportunity to identify key priorities for
inclusion in the forthcoming National Disaster Management Framework. Moreover, in a
context of growing climate variability, and concerns about the likely increase in extreme
weather such as this, the March 2003 cut-off low was viewed as a case-study for identifying
vulnerability conditions that should be prioritised in the implementation of the Disaster
Management Act.

1.1.4 Institutional arrangements for the research and terms of reference

This case-study was co-financed by three organisations concerned about the interplay
between community/household vulnerability and institutional supports that avert or reduce

® Die Burger, 25 March 2003.
"10L, 25 March 2003.



unnecessary disaster loss. The Department of Social Services and Poverty Alleviation of the
Western Cape Provincial Government, the United Nations Food and Agriculture
Organisation and the Provincial Development Council of the Western Cape jointly supported
this research that would deliver a comprehensive disaster event report containing:

J A description and analysis of weather conditions that triggered the flooding.

o An overview of the catchment, river-flow, land-use and run-off characteristics that may
have exacerbated the event.

o A history of past flood or related events.

. A description of existing organisational arrangements related to disaster management,
including risk reduction and IDPs, emergency preparedness, response and recovery.

o A description and chronology of the event from the SAWS initial weather warning
(Friday 21 March) to Thursday 26 March.

o A description of measures taken to anticipate and manage the event, including search
and rescue, emergency relief, logistics, security and communication.

o A description of impacts on people (evacuated, homeless, livelihoods), infrastructure
damaged and destroyed, disruptions to telecommunications, electricity, road and other
lifeline services, damage and destruction to agriculture, and environmental impacts.

o Relief impacts in costs and supplies.

. Conclusions that incorporate considerations of future more extreme climate events,
and their implications for disaster management and sustainable development planning.

o Maps, graphs, tables and photographs illustrating the points above.

This consolidated report is accompanied by two additional documents, one focused only on
the social risk aspects of the disaster, and a second document that proposes specific
priorities for inclusion in the National Disaster Management Framework.

A third report, available from FAO in December 2003, will compare and contrast livelihood
strategies and institutional support mechanisms recorded in this research with those from a
similar case-study in Mozambique.

1.2 Conceptual Framework for this Study

In the past, severe weather events such as the March cut-off low and its consequences
would have been understood as a ‘natural disaster’, or ‘Act of God’. However, international
best practice now views disasters as an interplay between natural or other threats and
conditions of socio-economic, environmental or infrastructural vulnerability. A disaster only
occurs when a wvulnerable household, community, city, province, business, ecosystem or
physical structure is subjected to a hazard or shock which it cannot withstand or from which
it cannot recover without external assistance.

Normally, a ‘hazard’ is viewed as an external phenomenon with potential to cause harm,
while vulnerability refers to the internal characteristics of the household, community or area
that increase the likelihood of loss. In this context, it is no longer appropriate to state that a
storm ‘caused’ the flood, but rather to state that the storm ‘triggered’ the resulting flood.

In this conceptualisation, any specific level of disaster risk faced by a household, community
or area is shaped by both hazard and vulnerability conditions, and can be broadly
understood as the probability of losses which a household, community or municipality cannot
resist or recover from without external assistance.



With respect to the March cut-off low disaster, the hazard is understood as the weather
system, characterised by heavy rain, strong coastal winds and cold temperatures.

With respect to this research report, vulnerability is viewed as those characteristics likely to
increase the probability of loss with respect to river systems, agriculture, physical
infrastructure and critical services, as well as human well-being and health status.

The research presented below seeks to identify those risk conditions that increased the
likelihood of loss, as well as the household/community responses and institutional
mechanisms that reduced the severity of the weather event.

1.3 Geographic Focus for the Study

1.3.1 General scale and scope of research

The study team experienced considerable difficulty in defining the geographic limits of this
research. This occurred because the administratively defined ‘disaster-affected’ areas
neither coincided with the scale of the weather event nor the range and extent of
infrastructural, hydrological, agricultural and other impacts reported.

While it was clear that the Montagu-Ashton areas were significantly affected by the extreme
weather event, an audit of losses across the Western and Southern Cape indicated
comparable impacts also occurred in areas extending to the Klein Karoo and low-lying
coastal zones. Moreover, due to uneven assessment processes to track direct impacts on
households outside the officially declared zones, it was not possible to determine whether
comparable losses to low-income and informal households occurred outside the formally
declared disaster-affected areas.

In addition, while it is likely that other impacts were observed in the Eastern Cape due to the
intensity of the weather system, these areas were not included in the research.

Figure 1.1.2.1 above represents the overall area assessed with respect to the scale of the
extreme weather system, extent of hydrological impacts (i.e. riverine flooding), range of
reported agricultural and infrastructural impacts, as well as disruptions to electricity services.

1.3.2 Specific focus on formally declared disaster areas

The geographic area specifically identified as ‘disaster-affected’ is represented in Figure
1.1.2.2. This zone includes the towns of Ashton, Montagu and Robertson in the Breede
River/Winelands Municipality within the Boland District Municipality, as well as the
Swellendam Municipality, which is located in the Overberg District Municipality.

Figure 1.1.2.2 Magisterial Districts declared as a ‘State of Disaster’, 4 April 2003 (see map
manually inserted overleaf, and electronically available on p. 65 as Fig. 3.1.4.1)

1.4 Methods Used

The multidisciplinary nature of this study demanded the identification of a skilled team with
capacity to work across disciplines as well as give in-depth attention to their respective
professional fields.



It also called for the use of a wide range of data-collecting, consolidating and analytic
instruments and processes.

1.4.1 Defining the technical requirements of the research team

Disaster risk nomenclature would classify the March 2003 cut-off low and its impacts as a
‘hydrometerological disaster’. This automatically underlined the need for skilled capabilities
in analysing the triggering climate conditions, as well as technical skills in evaluating the
event’s flood hydrology and relevant land-use changes that may have exacerbated its
impacts. In addition, the capturing of the institutional dimensions of the incident, including
measures taken in advance to reduce the likelihood of negative impacts, required skilled
technical input on disaster management. With respect to determining the extent of impacts,
including human, agricultural and infrastructural, it was essential to have capabilities in
household and social vulnerability assessment, as well as research capabilities to identify,
record and consolidate losses across multiple sectors and administrative jurisdictions.

Recognising these complementary dimensions resulted in the identification of a skilled team
to implement the research by 28 March 2003, only four days after the first identified impacts
of the extreme weather event.

This team comprised climate analysis researchers, land-use specialists, a skilled hydrologist,
a disaster management specialist, social vulnerability research and disaster loss
consolidation teams and a GIS support partner.

The Disaster Mitigation for Sustainable Livelihoods Programme at UCT acted as secretariat
for the research, and finalised the co-financing arrangements with the organisations who
sponsored the case-study.

1.4.2 Streamlining data collection and analysis

There were several early methodological priorities. These involved determining a uniform
geographic scope for the study, as well as processes that allowed subject specialists to
focus on their specific areas, as well as provide interdisciplinary feedback to other team
members.

a) Defining the geographic scope

Newspaper reports and the early visualisation of the weather system’s extent, combined with
disaster relief feedback from the South African Red Cross Society guided decisions with
respect to the scope of the research. This resulted in the inclusion of weather-related
impacts across the Boland and Overberg Districts as well as those reported from the
Southern Cape and Klein Karoo, with specific attention on effects on infrastructure,
agriculture and electricity services.

However, recognising the limited time and resources available, teams examining the
institutional management of the incident and the social dimensions of the disaster agreed to
limit their focus to the formally declared disaster-affected areas in the Breede
River/Winelands and Swellendam Municipalities.

b) Defining fieldwork requirements




The research team gave priority to fieldwork to ensure accuracy of its results. More than 45
person-days of field research took place for eight of the team members who collected
information related to the land-use, flood hydrology, institutional arrangements and social
risk dimensions of the extreme weather event.

Prior to each team’s field travel, sector-specific resource people were identified in the towns
to be visited, meetings scheduled and data collection instruments developed. All fieldwork
was completed by 28 May.

c) Developing an iterative research method

The research demanded an iterative research method. This involved constant reviewing of
newspaper and government reports, climate analysis findings and feedback from specific
sectors to identify potential gaps in information gathering.

One example of this is illustrated in the collection of impact data within the Kannaland
Municipality before these were officially reported. Preliminary rainfall and wind-field analysis
suggested that the Klein Karoo was significantly affected by heavy rains and strong winds.
Subsequent contact with the Municipal Engineer and Eskom representatives in this area
confirmed that considerable losses had indeed occurred. This information was further
corroborated by the analysis of the area’s flood hydraulics and reports from the agricultural
sector.

d) Ensuring research team consultation

Two consultations were conducted, which involved all team members. The first was
conducted before fieldwork began in April, and defined the scope of the research. The
second, conducted on 29 May, provided an opportunity for all team members to present their
preliminary findings. This forum also provided a platform to identify inter-sectoral
relationships as well as remaining research gaps.

1.5 Ethical Considerations

In order to ensure confidentiality of information provided by a wide range of resource people
and institutions, individuals consulted in the course of this study will not be referred to by
name, but rather by official designation or as representatives of specific organisations.

1.6 Limitations of Research

Although every attempt has been made to capture the events surrounding the March 2003
cut-off low correctly, it was impossible to consult with all those involved. It is clear that in the
areas affected, many ‘ordinary citizens’ evacuated school children, ran soup kitchens, and
provided help to neighbours as well as those in need. Unfortunately, it has not been possible
to contact everyone directly involved.

Similarly, although the research was directed at the ‘formally declared disaster areas’, it is
clear to all members of the research team that significant, if not comparable, impacts were
felt in other areas of the Western Cape. Unfortunately, time and resource constraints
prevented an in-depth review of other towns and rural communities that were also affected.



A significant limitation to the accuracy of the research was access to current demographic
and income statistics for the areas studied. In a number of communities, low-income housing
projects have been implemented in recent years. Unfortunately, these developments did not
exist when the 1996 census was undertaken. Therefore, there was a lack of recent baseline
socio-economic data that would have particularly informed the social risk assessment.

Lastly, one of the major constraints to the implementation of the research was the
consistently uneven management of incident recording/tracking documentation, along with
lack of streamlined processes for recording impacts/loss. In the absence of clear and
streamlined recording systems, both with respect to incident management, as well as with
respect to tracking loss, all members of the research team spent considerable effort
attempting to ‘recreate’ the incident. This especially applied to reproducing the institutional
links that either enabled or constrained an effective response. This may have resulted in
unintended misinterpretation of the information collected.

1.7 Structure of this Report

This report is structured in the following way:
Part | introduces the background, conceptual framework and methods used in this research.

Part Il provides an overview of the ‘biophysical’ aspects of the disaster event, specifically the
meteorology, flood hydrology and land-use characteristics that contributed to its severity.

Part Ill examines patterns of social vulnerability and impacts in the officially declared disaster
areas.

Part IV addresses the institutional arrangements and responses to the disaster incident.
Part V focuses on the direct economic impacts of the event by ‘counting the costs’.

Part VI provides an overall synthesis of the disaster event, and makes suggestions for future
action.

Accompanying appendices provide examples of data collecting instruments and summary
tables, as well as a list of people contacted.



Part Il: The March 2003 Cut-off Low: Extreme Weather,? Flood
Hydrology® and Land-use

2.1 Introduction

The scale, distribution and severity of the disaster losses were shaped in part by the
powerful character of the weather system. Across the Western Cape, impacts also reflected
the significant role of sudden riverine flooding and land-use patterns.

Part Il examines the ‘biophysical’ characteristics of the March 2003 cut-off low, and is
divided into six main parts:

Section 2.2 presents an overview of climatic history for the areas that were disaster-declared
and its relationship to recorded rainfall in the 2003 cut-off low.

Section 2.3 describes the characteristics of the March 2003 cut-off low (including
precipitation, wind and temperature outcomes) and areas that were directly affected.

Section 2.4 outlines the steps taken to disseminate early warning information by the South
African Weather Service.

Section 2.5 details the flood hydrology of the weather event, including the severity of river
flooding.

Section 2.6 discusses issues around changes in land-use, with specific reference to the
Kogmanskloof Catchment.

2.2 Historical Climatology

2.2.1 Montagu and Swellendam/Breede River: Historic rainfall pattern compared

The Karoo is characterised as a dry, semi-arid region due to the small amounts of annual
precipitation it receives. However, it has sustained a wide range of agricultural practices,
including crop production, viticulture and sheep farming.

a) Montagu

Figure 2.2.1.1 depicts Montagu’s rainfall pattern from 1883 t01995, provided by the KMNI
website. It shows that rainfall above 60 mm/month occurs within the 95" percentile. Absent
from this data range is March 2003, which has the record value of 241 mm/month, with 178
mm falling in a single day (23 March 2003).

® Suzanne Carter, Climate Systems Analysis Group, UCT.
° Dirk van Bladeren, SRK Consulting.
"% Dan Rogatshnig and Peter Holmes, Dept of Environmental and Geographical Science, UCT.
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Figure 2.2.1.1: Montagu’s historical precipitation pattern
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Figure 2.2.1.2: Montagu’s mean precipitation pattern
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From the SAWS rainfall station data for Montagu (1980-2003), there have been a number of

other intense precipitation events (over 50 mm/day) in the recent past. There tends to be a

recurrent April deluge of up to 80 mm/day, as seen in the record from 1980 to 2003. Rainfall
of over 100 mm/month has occurred in August in 1981, April in 1982, 1987, 1993, and 1998,
December 1995 and in March 2003. A similar event to the one in question occurred on 11/12

April 1993, when 144 mm fell over the two days (80 and 64 mm respectively). However, with

respect to daily records, 23 March has the highest daily total of 178 mm for the 23-year
reporting period. This indeed confirms its status as an extreme precipitation event.
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Figure 2.2.1.3: Montagu’s monthly average precipitation curve
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From the monthly averages plotted above, we see that the average rainfall in March (1883—
1995) is 19.43 mm/month. April indicates the start of the wet winter season, with a large
increase in average monthly precipitation.

Figure 2.2.1.4: Montagu’s March and April precipitation curves
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Figure 2.2.1.4 confirms that 1993 was a year with a similar pre-winter heavy precipitation
event in the daily rainfall data set (1980-2003). Other March precipitation peaks of over 50
mm/month occurred in 1902, 1909, 1946, 1947 and 1980.

a) Swellendam/Breede River
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Swellendam is situated further down the Breede River, where runoff effects may have been
more important to consider than actual rainfall. As the average monthly rainfall is much
greater in this area (70.9 mm is the March average), the vulnerability to flooding and storm
damage was less there than for the upper reaches of the catchment.
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Figure 2.2.1.5: Precipitation recorded at Swellendam
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Figure 2.2.1.6: Swellendam’s historical precipitation and mean precipitation pattern
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The rainfall for the month of March 2003 was 191.2 mm, roughly 50 mm less than the
Montagu station. In 2000, 205 mm fell in March, therefore this amount of rainfall is not as
anomalously high as it would be in other areas. The Swellendam Bontebok Park Station
received 184.5 mm during March 2003.

Figure 2.2.1.7: Swellendam’s monthly average precipitation curve
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From a comparison of Figures 2.2.1.3 and 2.2.1.7, it is apparent that Swellendam has a
different dipole rainfall pattern'’ to Montagu, in which March is a wetter month than April (this
indicates that Swellendam is possibly better adapted to heavy rainfall in March than is
Montagu).

Ashton received a mere 86 mm of rainfall, although this value is the highest total for March in
the last 23 years. Barrydale Kliendoornrivier Station received 170 mm. This monthly total is
higher than any other month in the past 23 years.

All of the above-mentioned stations reflect the April 1993 heavy rains; therefore, it is likely
that they are all affected in the same way by extreme precipitation events.

Table 2.2.1.1: Daily rainfall 22—25 March 2003 (mm)

Station name 22 March 23 March 24 March 25 March Total

Montagu 178 60 3 241
Ashton 38 40.5 1.5 80
Barrydale 2 116.5 40.5 159
Swellendam 25.5 78.5 54 2 160

Other rainfall data comes from the dam rain gauges along the rivers. While Section 2.5
presents greater detail with respect to dam rain gauge recordings, the summary data below
shows that 24 March was the wettest day associated with the extreme weather event.
Although these figures are recorded for 24 March, most of this rain fell on the evening of 23
March, so was not included in 24 March’s totals.

Table 2.2.1.2: Rain gauge measurements from selected dams (mm)

" There are two peaks in the annual rainfall curve.
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Dam Rain Gauge 22 March 23 March 24 March 25 March Total
Keisiedoorns on the 180 180
Keisie river

Pietersfontein dam 120 120
Poortjieskloof dam 210 210
Keerom dam 150 150
Buffelsjags dam 71 64 135
Buffelsjags dam 17 105 200++ 112 | 434++
Korinte Vet dam 116 68 184

2.2.2 Tracking and mapping recorded daily rainfall: 22—-25 March 2003

While the Montagu-Ashton area of the Breede River/Winelands Municipality received
exceptionally heavy rainfall, the cut-off low also produced large quantities of rain that fell in
the Southern Cape and adjacent interior. To represent this information spatially for the
Western Cape Province as a whole, the following method was used.

Daily rainfall data recorded at weather stations around the Western Cape for the period 22
March through to 25 March were converted to rainfall surfaces using the Spatial Analyst Tool
(ArcGis & ArcVlew)'™. Stations recording rainfall were included; those that did not record any
rainfall on each day were excluded.

The rainfall surfaces were created using the Inverse Distance Weighted Method. This
method implements the assumption that places/locations that are close to one another are
more alike than those that are far apart. Those measured values closest to the predicted
location will have more influence than those that are further away. Hence the name Inverse
Distance Weighted. Default values and parameters were used.

Rainfall contours for each of the four days were then created from the daily rainfall surfaces.
Contour intervals were set at 10 mm intervals. GIS data from ENPAT was used to create a
map of the disaster area. Provinces of South Africa were included for contextual purposes.
The Western Cape boundary and all magisterial districts were also included.

The declared disaster area, Swellendam, Montagu and Robertson were combined into one
as they were declared the so-called disaster area. Rainfall contours were then added to the
map using a graduated thickness symbology.

Figure 2.2.2.1: GIS analysis of precipitation event

'2 ArcGIS and ArcView Software are trademarks and copyrights of ESRI.
14




Recorded Rainfall for the

South Western Cape
March 2003

22 March

24 March 25 March

ki)

D- SD-1DD it £t m?ﬁlumeters Analysis & Map by Wesley Roberts

The four-day composite map (Figure 2.2.2.1) displays the disaster area in red and the
rainfall contours (isohyets) in blue. The numbers in black represent daily rainfall for specific
contours.

While these figures indicate that rainfall was concentrated over the declared disaster area on

23 March, heavy rains were experienced outside the declared disaster area on the 24 over
Knysna and Sedgefield.

2.3 The March 2003 Cut-off Low: Detailed meteorological report

2.3.1 The extreme weather system: Onset, spatial extent, duration and severity

a) Onset, duration and spatial extent

On 23 and 24 March 2003, a strong and persistent cut-off low resulted in the flooding of the
Montagu/Ashton area, in addition to multiple impacts from