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object of study of the impacts of such climate variability in an inhabited area.
This study explores how different social groups in the communities have
developedadaptation strategies to overcomenegative effects of excessive floods.

1.2Materials and methods
This study was conducted in KyelaDistrict in Southwestern Tanzania (Figure 1).
This district was selected on the basis of existing records with regards to
recurrence of flooding. Three villages were surveyed, namely Lusungo and
Lugombo in Mwaya Ward and Katumbasongwe from Katumba Songwe Ward.
The selection of these villages was based on records of areas that had been
experiencingsuch extreme floodingevents in the district. The selected villages lie
along three rivers that flow into Lake Nyasa, namely the Lufilyo, Mbaka and
SongweRiver, respectively. .

The units of analysis in this survey were households which were randomly
selected from existing sub-village (kitongoji) rosters of heads of households in the
sample villages (Mung'ong'o et al., 2004; Russell,1993; Wong,1984).The sample
size was 152 households, which is about 8% of the total households in the
surveyedvillages.

Both primary and secondary socio-economicdata were gathered. Secondary data
were collected from libraries and documentation centres in Dar es Salaam and
KyelaDistrict headquarters. This enabled researchers to identify knowledge gaps
to be filled by primary data. Primary data was obtained using a household
questionnaire and qualitative methods. The household questionnaire was
administered to sample households in the selected villages to capture the
householdsocio-economiccharacteristics.

The qualitative information was collected through unstructured interviews with
key informants and focus group discussions (FDGs). Information from the
Participatory Reflection and Action(PRA)activities and FGDs provided a generic
overviewof the issues (McCrackenet aI., 1988).Through PRA, coping strategies
at the community level were captured while similar information was further
obtained through FGDs. Wealth ranking was used to conceptualize and
understand poverty at the community level. It was also used to document the
different poverty levels within the communities.

Wealth ranking was performed by teams of selected villagers from the uitongoji of
each village and categorized by age and gender. Lists of assets that are perceived
as 'wealth' in the village were first compiled. The importance of each of these
assets as criteria for assessing wealth or social status of villagers was then
determined. The names of heads ofhousehold from vitongoji households registers
were written in small cards and were used for ranking according to the ownership
ofthese assets (Table 1).
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2. The study area
Kyela District is one of the eight districts of Mbeya Region, located between
longitudes 330 40' and 300 00' East and latitudes 91· 25' and 980 40' South in
south-western Tanzania. Most of the district lies on the floor of the Great African
Rift Valley at the northern tip of Lake Nyasa. The district is relatively low lying
located between 478 and 600 m.a.s.l. The south and southwest of the district form
the international border with Malawi (Figure 1).

Figure 1:Location of the Study Area

The district's bio-physical features are described by Aberra et at. {1994}.The
climate is humid tropical with mean daily temperatures of 25°C.The area receives
an average annual precipitation of 2,726 mm that commences from November to
June, with a dry spell in February. The area receives a minimum rainfall of 1,041
mm and a maximum of4,644mm.The tin series analysis shows a widevariation in
total annual rainfall over the period 1972-1982.With the exception of 1987 and
1988,the annual rainfall totals were more consistent from 1983onwards.

The main rivers in the district include Songwe,Kiwira, Mbaka and Lufuyo. They
all originate in the higWands to the north and west of the district. The catchment
area ofthe four rivers is approximately 58,000km2 with a combined annual runoff
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impact in the short-term with regard to income generation, but also has negative
implication for the long-term human resources development. Measures to raise
the income of the people should go hand in hand with raising people's education
in terms of training them on good farming practices and/or enforcing a
mechanism that would increase people's capital and market opportunities.

3.3 Characteristics and distribution of the wealth groups
According to the wealth ranking exercise and focus group discussions conducted
in the study villages, three wealth groups were identified, namely the poor
(ndondo), middle and well-off (mnoge). Participants in the FGDs further
estimated proportions of these wealth groups as follows: in Lusungo the mnoge
group was estimated to account for 15% of the villages, and 60% and 25% for
middle and ndondo groups, respectively; in Lugombo the mnoge group was
estimated at 10% of all households, while the middle and ndondo groups were
reported to be 70% and 20%, respectively. The FGDs in Katumbasongwe
estimated 10% of villagers to comprise the mnoge people, and 65% and 25% to
comprise the middle and the nOOndogroups, respectively.

These data from the FGDs are perceptibly similar to the statistical data from the
household questionnaire interviews proving that data collected by qualitative
methods are not always inferior to those acquired through quantitative techniques.
According to the household questionnaire interviews, the mnoge, middle and
ndondo groups in Lusungo account for 13.7%,58.8%and 27.5%,respectively. With
respect to the Lugombo village, the well-off, middle and poor groups count for
13.7%,64.7%and 21.6%,respectively.While in Katumbasongwe village, 14%,60%
and 26%comprise the mnoge, middle and ndondo groups, respectively.

3.4Income levels
The survey results indicate that the majority (35.3%)of the interviewed villagers
in Lusungo village earn income between Tsh 300,000 and 500,000 per year,
followedby those who earn income above Tsh 500,000 (23.5%)and between Tsh
200,000and 300,000 (21.6%).The rest of the respondents in Lusungo reported to
earn incomebetween Tsh 30,000and 200,000.1

In Lugombovillage, like Lusungo village, the majority of the respondents 33.3%
reported to earn between Tsh 300,000 and Tsh 500,000, followed by those who
earn income above 500,000 and between Tsh 20,000 to Tsh 300,000whereby they
account for 25.5% each. The rest of respondents in Lugombo reported to earn
incomebetween Tsh 60,000 and Tsh 200,000.

In Katumbasongwe village, unlike in Lusungo and Lugombo, the majority (40%)
of the respondents reported to earn above Tsh 500,000 per year, followedby those
who earned between Tsh 300,000 and Tsh. 500,000 (30%).The rest were said to
earn Tsh 100,000 and Tsh. 200,000per year.

1 The exchange rate at the time of this study was US$l = Tsh. 1,000.
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However,the people complained that the amount of fish being caught these days
is less than what they used to catch some 5-10 years ago. Also, the size of fish
being caught now is smaller than in the past. They attributed this to
inappropriate fishing methods, such as complete blocking of the river with traps
and nets at the mouth of the river and also the use of seine nets as fishing gear.

'Flood-fishing' is an important means of livelihood just after the floods. Such
fishing takes place on the floodplain in recession lakes in the lower delta. Fishing
methods that are commonlyused include rod and line, nets, and fish traps made
from reeds. A special fishing method applied in the lower delta during the floods
is fishing by large landing nets fromplatforms on the riverbank (NorPlan, 2001).

Formal employment is rare in the catchment. Other income generating activities
are also limited. Some male-headed households are engaged in occupations other
than farming and fishing. Although there are no reliable roads, business people
(especially women and boys) engage in border trade as a source of income.
Monkeybridges are the main means of transport across the SongweRiver. Small-
scale informal trading is pursued by nearly everybody. The border provides good
trading opportunities and sale of agricultural products across the border, thereby
exploiting cross-border price differences for rice, sugar and clothes. At Kasumulo
border there is an informal bureau of exchange of Tanzanian, Malawian and
United States currencies.

In general, women are more industrious in the district and contribute greatly in
ensuring foodsecurity and sustainable incomegeneration in the household. Small
scale trading seems to be an important activity to women as this is one of the few
income earning opportunities that are not controlled by the husband or other
male family members. There are also women groups in the district that
participate in palm oil processing, brewing and sale of local millet beer and
running of milling machines. Palm oil is, nevertheless, locally processed in a very
traditional and time-consuming way. The economicpotential of this activity is yet
to be fully realized to increase the income levels of the people, improve their
livelihoodsand alleviate poverty, especially forwomen and children.

The poor purchasing power of the majority of the people, however, renders much
of these business opportunities relatively unprofitable. Moreover, local brews·
seem to consume a lot of men's time, as drinking starts as early as 8.00 a.m. in
most of the places visited.

3.6 Adaptation to {looding
3.6.1 Flooding characteristics
The characteristics of the Kyela floods are well described in NorPlan (2001).
Between April and Mayall villages lying between Songwe and Kiwira Rivers,
includingKyela town, experiencefloodingevery year. Whereas the Tanzanian side
of the SongweRiver channel length is 40 km, the straight valley distance is around
25 km, meaning that the sinuosity of the river is around 1.6. The river is
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3.6.2 Flooding episodes
According to the FGDs the sample villages have been experiencing normal
flooding, which usually occurs between April and May, and excessive flooding
which occurs in cycles of between 5-10 years. Participants ofthe FGDs were able
to recall the years the area experienced excessiveflooding as shown in Table 2.

Table 2:Years of excessive flooding in the sample villages

Name of Village Observation Years
Lusungo
Lugombo

1957 1963
1957 1963

1979
1979

1998
1983

2003
2003

Katumbasongwe 1962 1972 1979 1984 1989
Source: Survey Data, 2005.

According to the FGDs, causes of flooding included overflow of riverbanks,
accumulation of surface water from heavy rains and poor drainage of the soils,
and changes in the river courses. Another cause of flooding mentioned was the
rise in the water level in Lake Nyasa due to closure of the River Shire on the
Malawian side. The river discharges its water into the Indian Ocean.

According to the household interviews, the majority of respondents in Lugombo
(52.9%)and Katumbasongwe (50%)said that the frequency of flood occurrence
had decreased, while in Lusungo village the majority of the interviewed villagers
(62.7%) reported an increased trend. Regarding the magnitude of flood
occurrence, the majority of respondents from all three villages (54.9%,64.7% and
58%in Lusungo, Lugombo and Katumbasongwe villages, respectively) reported a
decrease in magnitude.

Thesedata would suggest that there has been a general trend towards a decrease in
frequencyand magnitude offloodoccurrencepossiblydue to increased desiccationas
observedby the IPCC (2001).They also suggest that the increase in frequency of
floodingin villages like Lusungo may be a result of localized events, such as the
closureof the River Shire, as encouragedby terrain and nature ofsoils.

3.6.3 Biological changes associated with floods
Apart from the already mentioned mimosaceae family plants brought by flooding
rivers from neighbouring Tukuyu District, FGDs participants reported of the
disappearance of a certain ban~na species known as harare due to floods. They
also reported of the disappearance of some wild animals such as antelopes.
Moreover, flooding resulted into the rotting and drying out of some cocoa and
banana trees/plants. Other impacts included occurrences of crop diseases such as
rice yellow, and disappearance of a certain species of oranges. It was reported
during the FGDs in Lusungo village that it is now difficult to predict occurrences
of flooding,unlike in the past when people used to count years. In the past there
were spiritual leaders who had ability to forecast. The only means of forecasting
used today is by looking at the signs of onset of heavy clouding in the Tukuyu
highlands in the north.
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Data from FGDs are supported by the household interviews data that show that
the majority of respondents from Lusungo (73.3%), Lugombo (58.3%) and
Katumbasongwe (61.7%) villages reported to shift to dry areas during flood
events. Other coping strategies included platform construction (24.4%,2.1% and
2.1% in Lusungo, Lugombo and Katumbasongwe, respectively), and assistance
by government, friends, neighbours and relatives in terms of food and shelter
(2.2%, 6.3% and 2.1% for Lusungo, Lugombo and Katumbasongwe,
respectively).

3.6.5 Gender and impacts of {looding
Both males and females experience excessivefloods and other natural calamities.
However, males and females are affected differently depending on the gender
category and wealth group they belong to. The chi-square test shows P-value of
0.830 with a linear association value of 0.648. Moreover, the effects differ as
different wealth groups adapt differently to the impact of flooding. During
flooding events, for example, men tend to go out to other places to seek
employment and/or business opportunities, leaving behind their wives with all
the household responsibilities.

3.7 Sanitation and health hazards associated with {loods
The study results show that pit latrines are the most commonly used toilet
system in the study area. All the respondents in Lusungo and Katumbasongwe
reported as using this particular toilet system. In Lugombo village 98% of
respondents reported as using pit latrines and the rest 2% said they had no toilet
facilityat all-all of them came from the ndondo wealth group.

Regarding refuse disposal systems used by most households, the majority of
respondents (49%, 47% and 62% in Lusungo, Lugombo and Katumbasongwe,
respectively) said they buried the refuse within the compound, 25.5%and 21.6%
in Lusungo and Lugombo villages, respectively, said they dumped it in the
neighbourhood, and 23.5% and 36% of respondents in Lusungo and
Katumbasongwe villages, respectively, said they burnt the refuse in the
compound.

With respect to the primary means of water treatment used by the households,
the majority of respondents (64.7%,58.8%and 62.0% in Lusungo, Lugombo and
Katumbasongwe villages, respectively) reported boiling the water; 29.4%, 35.3%
and 16.0%in Lusungo, Lugomboand Katumbasongwe villages, respectively, said
that they did not treat the water at all; while 5.9%, 5.9% and 2.2% of them in
Lusungo,Lugombo and Katumbasongwe, respectively, said that they treated the
water with a suspicious chemical concoction locally known as water guard. A
majority of those people who did not boil their drinking water belonged to the
ndondo wealth group and stood a great risk of acquiring contagious diseases such
as cholera, diarrhoea, dysentery and typhoid; because during floodingpit latrines
tend to overflowand contaminate all the water.
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forecast and predict occurrencesof floodinghanded down to them by custom. That
indigenousknowledge is no longer tenable. The only means of forecasting left and
used today is by looking for signs of onset of heavy clouding in the north and the
emergenceof indicator birds, themselves made rare by the changing environment.

4.2 Transforming structures, processes and livelihood strategies
Generally, people will develop strategies based on the constraints, assets and
what support structures are in place. People of Kyela District in the Songwe
River catchment are subject to the rules and regulations of the local government,
customary law and national government policies that control the utilization of
natural resources in the area.

People are engaged in a number of activities in a sequential and sometimes
simultaneous ways that contribute to their well-being, or constitute their
livelihoods. The communities utilize a realm of opportunities and assets to
achieve their goals and aspirations, including engaging in a range of activities in
agriculture, fishing, petty businesses as well as cross-border trading.

However, as noted above this exposes them to a range of beneficial or harmful
ecological, socio-economicand political perturbations that may help or hinder
their capacities to make a living depending on the economicaccess qualifications
of the concerned wealth group. Hence, in Kyela District, flooding is the main
ecological perturbation that the people must live with in a love and hate
relationship. It is a perturbation that largely determines whether people engage
in sustainable livelihoods or not. Data from this study would suggest that
sustainable livelihoods in the district solidly depend on people's capacity to
survive shocks and stress from floods and improve their material condition. As
stated elsewhere in this article, measures to raise the income of the people should
gohand in hand with raising people's education in terms of training them on the
good farming practices and/or enforcing a mechanism that would increase
people'scapital and market opportunities.
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