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An overview of the Strategy for flood Management for the Kafue River Basin, Zambia and the experiences of the Zambian 2006-2008 floods
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Abstract: During the year 2006, an Agreement was signed between WMO and the Government of the Republic of Zambia for the development of the Integrated Flood Management (IFM) Strategy in the Kafue Basin. WMO assisted the Ministry of Energy and Water Development (MEWD) of the Government of Zambia to develop the Strategy as a pilot project under the APFM. A team of Zambian experts prepared the Flood Management Strategy in close consultation with WMO experts.

The Strategy was  developed with full participation of key stakeholders and policy makers which included Government Ministries and Departments, local authorities, parastatal organizations, academicians and researchers, non governmental organizations(NGOs), and farmers’ and fishing associations in the flood prone areas. 

The starting point in an IFM Strategy is a reorientation of the approach to floods and development. The strategy for flood management in the Kafue River Basin, therefore, must simultaneously address the following: present environmental concerns related to flood plain ecosystem sustenance; socio-economic issues and concerns of the flood plain communities; the current water regulation schemes for power generation; and the imperative future development of the entire fertile land that is in the flood plains. The developmental planning must be pro-active and dynamic and take into consideration the likely multiplier effects on various other sectors of the economy that may spread far and wide beyond the flood plains. 

The development of the Strategy was concluded with a presentation and approval by the Key Government Decision markers in September 2006, but before implementation of the strategy, the floods of 2007 occurred and were followed by even more severe 2008 floods. This paper outlines the impact of the floods and the lessons learnt in the management of the floods. It seeks to show a sense of helplessness in dealing with such magnitude of floods that occurred country wide from the month of December through to the month of March. 
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1. introduction
Zambia is endowed with abundant water resources as it experiences a sub-humid tropical climate. The average annual rainfall and rain days in Zambia range from 657 mm and 68 days to 1402 mm and 142 days with an overall average for Zambia of 1001 mm and 97 days. This average rainfall over the whole country makes the country one of the well watered countries in the Southern Africa region which has comparatively abundant surface and groundwater resources.  Water is a key factor in sustenance of life and support to development. Its availability has determined the human settlement patterns and has influenced the location of key developmental activities such as agriculture, mining and manufacturing industries. In spite of the benefits water provides, it can also cause destruction and damage, which may result in loss of lives, widespread crop destruction and associated economic disasters.

Numerous examples in Zambia demonstrate that floods are among the most damaging natural disasters. Flood damage ranges from loss of lives to widespread crop, destruction and other economic activities. Many parts of Zambia are subjected to floods, one example being the Kafue Flats in the Kafue Basin.  

In some years, Zambia has experienced shorter rain seasons though with high rainfall amounts especially the upper catchment area as seen in Figure 1 for Ndola. The expected trend in the two curves is that the gap between the two curves should be as small as possible indicating that the more the rainfall amount, the more the days when that amount occurred. However when the gap between the two curves gets wider (with the rain days curve below that of rainfall), it means that high rainfall amounts occurred within a shorter time period. Such conditions have been observed to have higher chances of flash flood occurrences. For Ndola, such a condition occurred in the hydrological years, 1993/94, 1995/96, 2003/04 and 2005/06. On the other hand, raindays curve being higher than that of rainfall amount, tend to indicate drought conditions.
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Figure 1: Rainfall amounts and associated rain days for Ndola
1.1 
The need for A Strategy

The Zambian Government recognized the need to adopt the most appropriate approach for sustainable development of water resources, of which Integrated Flood Management (IFM) forms an important subset. Integrated Flood Management is a process promoting an integrated – rather than fragmented – approach to flood management. Therefore a request for technical support was sent to the WMO to help develop the IFM strategy for the Kafue Basin. The Strategy was  developed with full participation of key stakeholders and policy makers which included Government Ministries and Departments, local authorities, parastatal organizations, academicians and researchers, non governmental organizations(NGOs), and farmers’ and fishing associations in the flood prone areas. The Kafue Basin was chosen for the start for the development of the strategy with the intention to extend the strategy to the whole country.
1.2 
The Kafue River Basin

The Kafue River is one of the major tributaries of the Zambezi River. The Kafue catchment is all within Zambia and has an area of 156 995 km2 at the river’s confluence with the Zambezi. This catchment area is 20% of Zambia's total land area. The Kafue River has a length of 1 300 km. The density of tributaries is high in the northern parts of the basin, and becomes lower in the southern part of the basin. The mean flow of the Kafue River at Hook Bridge is estimated to be 316 cumecs in normal years and 101 cumecs in the most severe drought year (30 year record period of 1963 – 1992). The geographical location of the Kafue catchment is shown in Figure 2.

The Kafue Basin plays a central role in Zambia's economy with most of the mining, industrial and agricultural activities and approximately 50% of the Zambia's total population concentrated within the catchment area. The catchment is the most urbanised in Zambia.
1.2.1 Flood prone areas of the Kafue Basin

The Kafue catchment has two major natural flood control features, which contribute to the low yield of catchment outflows compared to the catchment average rainfall. The Kafue river has a mean annual flow of 350 m3s-1 near the confluence with the Zambezi River. The mean annual flow represents only 6.2% of the mean annual rainfall of 1057mm falling over the catchment. This low-yielding hydrological regime is greatly influenced by the geological and geomorphological setting of the basin. The main features of the Basin are: extensive dambos, the Lukanga Swamps and the Kafue Flats, which have been known to be prone to flooding. At peak flows the Kafue River also experiences riverine flooding which is quite extensive in some areas. This riverine flooding has been known to disrupt ferry operations and other activities done along the river banks because it makes routes to the River impassable. Figure 2 and Figure 3 show some flood prone areas within the Kafue Basin.
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Figure 2: Kafue River Basin and the flood prone areas
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Figure 3: Flood prone areas (Lukanga, Busanga and Kafue Flats) as captured on 

LANDSAT 7, August 2002 (Source ZCCM-IH, 2003)
2. The Rationale for the Strategy

Flood and drought occurrences are natural phenomena but can also be induced or influenced by human activities. The flood/drought events, depending on their magnitude, may result in disasters. Disasters are events that are associated with the impacts of human-induced or natural hazards which cause serious disruption in the functioning of a group of people or society causing widespread human, material or environmental losses that exceed the ability of the affected people to cope using only their own resources (DMMU, 2005). Strategies for disaster management for the country therefore not only directly deal with the hazards associated with a particular disaster, but also has strong links with national social, economic and other development policies. Disaster prevention and mitigation due to floods is therefore a multidisciplinary endeavour wherein development activities in different sectors of the economy help in the prevention of the disasters and reduce the vulnerability of the society (APFM, 2004). It is against this background that the Strategy was developed for flood management in the Kafue Basin of Zambia.

3. KEY COMPONENTS OF THE STRATEGY

3.1 
Strategy Elements

The Strategy has presented 16 elements under the six thematic areas. These are: reducing vulnerability; reorientation of approach to development and floods; integrated approach to water resources development and flood management; protecting and conserving environment; addressing weather and climate variability and change; and coordination between various ministries and agencies. 
3.2 
Policy Measures
The Strategy proposes 31 Policy Measures to be integrated in existing national policies and legislation with a goal of effecting more efficient institutional arrangements and enhancing community participation and capacity building. A flood forecasting system is also proposed to ensure flood early warning to affected communities.
3.3 Action Plan

Having identified the various policy measures to deal with institutional arrangements; organisation structure; structural measures; non-structural measures; community participation; capacity building and a flood forecasting and dissemination system, the Strategy proposed 39 measures that should be implemented in the Kafue Basin in order to put this Flood Management Strategy into action. The measures and actions recommended will have to meet and deal with issues to do with: flood related legislative arrangement; disaster management; financial and economic arrangements; flood management units; flood related data collection; basin master plan; dykes and multi-purpose reservoirs; development of flood forecasting and warning system; preparedness and flood proofing; flood plain regulation; empowerment of communities to enable participation. The measures have been classified into short-term(3-5 years), medium-term(5-10 years) and long-term(beyond 10 years).
As a matter of urgency the proposed strategy should be put in place in order to get benefits in the effective and integrated management of floods. The experience of the last two years would have been mitigated if the strategy was in place.

4. zambia’s Floods of 2006 – 2008

The last two years have seen Zambia experience wide spread floods with this year’s being more severe and more widespread than last year’s floods. Even in terms of damages, this year’s floods have caused greater damage and disturbances

Most parts of Zambia experienced early onset of rainfall (early November 2007) especially in the southern half of the country. The northern half of the experienced delayed onset (last ten days of December 2008). Increased rainfall performance both in terms of intensity and distribution was also experienced in the southern half of the country causing localized flash floodsin the Zambezi and Luangwa valley areas. Furthermore, cumulative rainfall analysis from 1st July 2007 to 10th February 2008 showed that most of Southern, parts of Western, Central and North Western Provinces experienced above normal rainfall as seen from figure 4 and figure 5.
The desktop analysis of the dekadal rainfall for the period November 2007 to January 2008 revealed that this year’s rainfall performance has proved to be in excess of last year’s (2006/07 season) with most southern half of the country (Western, Eastern and Southern provinces) experiencing severe flash floods in low lying areas (Luangwa and Zambezi Rift Valleys) and water logging in the central, southern and western plateaus. This resulted into damage of infrastructure such as bridges, culverts, habitations, school buildings and health centres. Major crops such as maize, cotton, tobacco and groundnuts have not been spared as most of them had turned pale due to extensive leaching. It is evident that in most of the districts where infrastructure damage has been prominent, easy access to basic services such as health, schools and markets has been hampered. 
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Figure 4: Comparison between last year’s, this year’s and the normal rainfall (All stations showing above normal rainfall are in the low rainfall area of the South of the Country) (ZESCO, 2008)
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Figure 5: Cumulative rainfall as percentage of the Average rainfall (ZVAC, February 2008)
4.1 
Impact of the Floods

4.1.1 Infrastructural destruction
Public and Private Buildings

The floods have caused extensive damage to infrastructure such as schools, health centers and other public buildings, with the schools being the worst affected. A total of forty four (44) schools, of which forty (40) are basic schools and four (4) are community schools have had some of their classroom blocks damaged and/or collapsed due to heavy rains and subsequent flooding. Sanitation facilities at these schools have also collapsed and/or flooded, rendering the schools un-conducive for learning. (ZVAC, 2008).
Roads/Bridges/Culverts/Canals
Most feeder roads from the district centres to the affected wards were flooded and are only partially accessible. Bridges and culverts on the feeder roads within the affected areas have either collapsed or are submerged rendering them unusable. This has left the communities in these places cut off from the rest of the districts and reduced the supplies of goods and services to these areas. Rehabilitation and repair of damaged infrastructure has put a heavy strain on the national budget.
Habitations

It is estimated that a total number of 61,277 households in 32 districts have been affected representing a population of 367,657 people who were displaced by flood and are now living in temporal camps. (ZVAC, 2008) as can be seen in figure 6.  The approach to settlements on the flood plains should be temporal no matter how long it takes to flood, the people should be allocated land in the upper land where they can build permanent dwellings.
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Figure 6: Displacement of people from permanent structures to temporal camps

4.1.2 Loss of Life
The Flash floods were so high that it endangered the motorists. In one particular case a family of three perished when the car they were driving was washed off the Kamfinsa stream road bridge whose guard rails were vandalized. This brought a great realization on the importance of such simple structures such as guard rails on bridges
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Figure 7: Vandalised bridge guard rails endanger the lives of motorists during flash floods

4.1.3 Destruction of crops
The ZVAC report of February 2008 indicates that 32 districts out of the 72 districts in Zambia were affected by the floods and will have very poor yields. Floods were found to have caused damage to food (maize, millet, sorghum and cassava) and cash (rice, sweet potatoes and cotton) crops. The major trigger of the damage was severe water logging that resulted into nutrient leaching. The situation was exacerbated by lack of adequate sunshine hours due to overcast skies, washing away of crops due to flash floods as well as grey leaf spot.
This means that donations and food supplies would have to be provided to a total of 274,800 affected people (45,799.96 households) i.e. 7,422 Displaced and 267,378 non-Displaced for a specific period until the people are able to fend for themselves. In addition to mitigate further suffering, provision of inputs for off season production where winter cropping is practiced would be necessary (Times, 2008).
5. conclusion
The experience in the last two years have shown clearly that it is no good to have a good strategy on the shelves, the benefits only accrue when you take a bold step to implement. The IFM Strategy needs to be implemented without delay in order to get away from the uncoordinated approach to manage and mitigate impacts of floods.

The Strategy in its action plan recommends the development and adoption of a fiscal policy on flood management to ensure that activities related to flood management are fully incorporated in national budgeting process and financial allocation. This will eliminate the heavy dependence on donations and good will in the management of floods. 
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