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EXECUTIVE SUMMARY

In April 1990 fload hazards occurred in Lindi and fMtwara
regions which are located in the south—eastern end of Tanzania.
The Tiood devastated areas include the Makonde Escarpment and the
adjoining floodplains which are underlain by unconsolidated
sandstones and alluvium respectively. Given a humid tropical
climate, proximity to the sea and subject to the South-east
monsoons, cyclone development in the Indian Ocean couwld have

trigaered the catastrophic weather event.

'
(as

was found oubt that these floods were predominantly a
result of the heavy rainfall and that geoclogical formations as

well as man’s ecaonomic activities aggravated the praoblem.

The disastrous floods were characterizrzed by landslides, slip
scars, i1nundation of farms, destruction of buildings, roads,
water, power and telecommunication systems and to cap it all by
loss of lives of both people and livestock resulting in poverty,

unger and degradation of the environment. '

It 1s in this light that both short and long term programmes
hat are trans—sectoral and multi—-ministerial have been proposed
o combat flood hazards. Emphasis 1n the whole strategy.
owever, 1s placed on the need for land-use planning and

evaelopment.



INTRODUCTION

This report is & contribution to the study of the impact of
the 1990 April flood hazards an the enviranment as well as on the
socio~economic activities of the people in Lindi and Mtwara
regians. In essence a flood refers to the inundation of normally
dry land resulting from the temporary rising and overflowing of
& body of water such as a river, a lake or sea. According to
UNDRO (1977), however, floods deo not in themselves constitute

disaster until they strike at human lives property and services.

Following the 1990 long rains of January to December,
unprecedented floods occured in April in the Southern regions of
Lindi and Mtwara. As a sequel to the heavy rainfall, the Makonde
Escarpment was so waterlogged and saturated with rain water that
landslides occurred along the western rims of the éscérpment.
The landslides were characterised by the shifting of heavy rocks
ind lumps of soil/mud together with the vegetation covering them,
11 of which were swept down—-stream by the floodwaters along

iver valleys, finally draining into Lukuledi river and other

malier streams flowing into the Indian Ocean.

The heavy loads of rocks and tree trunks carried by the
Llood waters led ta the attrition of the river channels, thereby
epening and widening them and uprooting and damaging
getation, including trees, shrubs and crops. Dther losses
rlude residential houses, schools. dispensaries., and

da e

frastructure such as roads. brirdnoe o



other community facilifies. Some smgll streams were filled up
with flood waters and some created new courses and swept accross
plains and crop fields. The heavy tree trunks and rock boulders
were deposited along the floodplains as observed at Ndanda and
Mwena Villages in Masasi District (Fhoto 1). The finer sand silt
and clay were swept further downstream +to be deposited
preferentially in thick lavyers along the lowest parts of the
Tloodplains thereby covering and devastating farms which were
slanted with various crops such as paddy and maize. It 1=
pathelic to recaord that 18 people were killed in Masasi district,

Mtwara regions.

The obljectives of this study are as follows:

i) determine the root causes and effects of the floods to
present and future production and availability of food and
income from cash crops:

ii) find out the effects of floods to sources of drinking and
domestically used water.

111) determine the level of decline of health facilities and
resurgence of new health risks due to the recent flooding,

1iv) appraise the current land use in view of the ltand use
conflicts resulting from flooding

Vo) draw up recommendations with the view of finding short and
long term solutions to the flood hazards, and

V1) devise a programme to prepare flood prone communities on

how to deal with flood emergency.
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In order  to attain the above objectives & field
reconnalssance survey was  carried out in the area betwesen
November 22nd and December 10th 1990. By using an open—ended
gquestionnaire, interviaews were conducted with government
nfficials from village to regional level with more a detailed
dialogue with peasént farmers was carried out. Reference to data

Trom secondary sources was also made.
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ENVIRONMENTAL SETTING OF THE REGIONS

Location: Mtwara and Linda regions are located in the

southeastern end of Tanzania bordering Mozambigue to the south

and the Indian Ocean to the east. {Figure 1). In coordinate
terms, the two regians lie between parallels 8¢ 2°'5. and 10°>'5.
and longitude ZI6°2.5°E and 40°E. (Figure 1).

jeology and Geomorpholaogy: The two regions are underlain by

zasement complex rocks that are covered with a deep mantle of
i2eply weathered sedimentary rocks and soils. (Finnwater 1977).
.ncansolidated sandstones cover a large area. The deposits found
ilong the coastal strip are marine in arigin while those inland
e terrestrial. These terrestrial sandstones are covered by

etween 3-30 metres of unconsolidated sands.

The Makonde plateau, the biggest in the area rises gradually
rom the low coastal plain to an altitude of between 400 and 00
etres above mean sea level (MJS5.0L.). Its eastern part is edged

v very steep arc shaped escarpments that are caused by erosion

“hotot).

To the north of the Lukuledi valley and west of Lindi, lies
2 smaller Rondo plateau with an average altitude of about 400
tres and rises to a maximum of 900 metres above M.S.L. forming

south facing arch.
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The dominant structural trend of the basement area varies
between NNW-NNE with a steep, in places vertical dip. HMost of
the falt zones are very small. Intensive folding is often
associated with falting. Signs of this strang movement are today
indicated by the topography of the ground level as reflected by

the non—channelised floods.

The area is drained by the Ruvuma river and hee tributeries
that form the boundary with Mozambigue for sbool &75km. Other
Tmivers draining the regions includs the Fiswermboaru,  the Miunda,

che ftavug i, the bLukuledi, the Mambi and the Mhuo.

Catstrophic floods in the two regions occured in the
Ldkuwlaedi, the Fambi and  the Mbuo river basines. For a
comprehensive analysis of the flood refer to the Flood Frabe Teem
“epart 199C. Given the geclogic and geomorpnic situation af the
ar2a, it 1is highly probable that the three rivers draining the
lakonde plateau would be subject to flooding in the event of

weavy precipitation.

limate: With a humid tropical climate, the area falis into two
istinct zones namely the coastal belt and the inland belt.
21ng Turther south of the Equator and under the infiuvence of the
iwth-east Mansaon the area experiences a markad drop in humidity

o temperature tha, say, Dar ez Salaam.

The average climatic conditicns are shown in Table 1.



Table 1

Temperature and rainfall conditions in Selected Stations

Attitude Temperature x Annual Rainfall {xm)
{m) Max 0C Hin. oC x°C
Htwara 310 30.7 21.2 25.9 1159
Lindi 133 30.5 21.7 26.1 -826
Nachingwea 1525 30.3 18.8 24.5 926

Source: Bconomic Beport on Mtwara Region, BRALUP 1571 pp.2

7
7

According to the records at Chidya Secondary School weather
station in Masasi District, rainfall around the Makonde
'scarpment on 3rd and 4th April, 1990 was 119mm. Other stations
ecorded rainfall as follows:- Ndanda Bwawani 400mm, Rukohe’

90mm, Mwena 149mm, Ndikwa 80mm, Chikundi 110mm. and Masasi Town

A

5.5mm.

It is estimated that the areal average was 300mm of rain in
hours or an averagse inténsity of 12.5mm/hr. It is most
kely, therefore that the floods were caused the heavy rainfall
ich was converted to surface runoff. Prior to this heavy
snpour there was a statement from the Directorate of
seorological in Dar es salaam that they had observed a weather

rlone in the Indian Ocaan mee-i-- 7
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which Mtwara and Lindi are located. Weath=r cyclone influsnces
rainfall pattern hence this could be taken as a reason for
substantiating the kind of rainfall experienced that resulted

into the disasterous Tloods.

Soails: The soils in the area are strongly influenced by way of

gnesis by geology and geomorphology (Johnson and Tiacks

r
o
]
)«)

e
m

19653 . Thay are predominantly derived from unconsolidated

)

sancstcocne parent materials (Fhoto 2). The major saoll types are:

-

S0ils derived from alluvium:

These are either heavy textured or light textured solils
found in areas that are no longer flooded as well #s those still
receirving depasition. They reflect the highest agricultural
potential albeit packéts of saline soils. Due to the Flat

terrain these soils have greatly suffered from the flood hazard.
Soils developed from deep unconsolidated sands:

These soills are derived from both terresgtrial and marine
leposits 1nland and along the coast respectively. They are
harscterized by law gquantities of weatherable minerals and the
exture rangesrfrom co;rse to five pasticles whilst the structure
aries from single grain to massive and structureless. These
oi1ls have a low agricultural potential given the low level

echnology 1n the area.
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Soils derived from gneiss rocks
This large and important group of soils consists of those
derived from gneiss rocks of the basement complex. These afe
nredominantly very deep soils and in some places they are seldon
mare than one metre deep. These soils may be correlated to the
Ouisols (USDA 1973) by bhaving loose, structureless surface
norizon that becomes hard and caps after wetting and drying, with
rron cancretions (oxic) where impeded drainage gccurs. Given the
contemporary ta2chnology employed by the peasant farmers these

oilis have a medium potential for agriculture.

i

Shallcow Soils on Escarpments

These soils are subiect to severe erosion due to very steep
gradient. The natural fertility of these soils varies with the
nature of the parent material. By and large the sails have been

left under forest cover.

vegetation and Land-Use

The vegetation pattern very much reflects the topography and
limate of the area. The coastal plain 1is characterized by
sngrove swamps, and scrub bush. The main type of agricultural
and use 1s subsistance farming based on cocanut trees, cassava

nd paddy.

The inland belt is dominated by open miombo woodland with

cerennial grass understrong. Whilst Brachvystegia waoadland

minates the deep well drained soils, Terminalia woodland is

und on moderately well drained -3t-3:--



C?
odland occurs on shallow soils in low rainfall areas . The
Jor agricultural land use is subsistance farming based on

shewnuts, cassava, sorghum, rice and maize.

In both belts, shifting cultivation of annual crops is still
ing practised in some sites as reflected by a regrowth of
shland thicket. The introduction of the villagization
ogramme that lead to ‘commercialize’ Tfallow and permanent
ltivation on the fragile escarpment soilscapes may have

ntributed to the catastrophic floods.

pulation and Settlement

There are 1.9 million people in Mtwara and Lindi region of
ich more than BQZ live in villages. Over balf of the total
pulation live in Mtwara, Nachingwea, Masasi and Lindi
stricts, which altogether cover only a fifth (1/%) of the
gional area. The regional population growth rate is 1.8% (1768

nsus ) .

This rural population was organised into Ujaﬁaa villages
tablished in 1973, as nucleated settlements. This resulted
to concentration of people especially on the makonde escarpment
ich led tao overcultivation and deforestation around the
ttlements. This has been one of the major causes for land

gradation and subsequent decline in agricultural production the

gions has experienced for the past 10 vears.



10
Mtwara and Lindi régions suffer from the problem of
woleeted population distribution and indeed settlement patterns.
oncentrations of people and to some extent livestock
tharacterize Masasi and Nachingwea districts while Ptwara and
.ind:i  areas are sparsely settled. There is also & poor
istribution pattern within the villages in relation to Land.

ettiements are centralised leaving much land underutilized in

he periphery due to the distance friction factar.

55 a result a number of land use related problems have

nrged and these include:

- Land degradation in villages caused by centinous

farming on the same plots.

. Shortage of fuelwood and water due to over
exploitation of the resources within easy each of

settlements.

Due to these problems regional authorities have since 1984,
itiated a Village Rectification Programme the aimed at raising
~icultural production. The programme still continues but it

hamoeted by limited resources.
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CAUSES 0OF THE FLOODS

In order to reconstruct the root causes of the Lindi-Mtwara

fioonds, use must made of the contemporary responses’ (field

avidence) to the factory and processes emanating from the floods

and

1)

landsliides.

Field evidence reveals the following:

river Tloods which occcured as rivers discharged high flows
over tTheir banks as observed loaded with huge trees and
bolders along the floodway.

non—-channelised flash floods following faults and slope
grgdient as characterized by deposited trees with their
barks peeled off as well as bolders and pebbles along the

Tloodway.

i1r)lakeshore floods as observed around the inundated =zone.

1w}

v}

landslides—rock earth and litter as observed on the denudeJ
escarpments as well as in areas of deposition.

The collapse of the HEP plant at Ndanda Mission may have
aggravated the flood disaster. '

Extensive cultivation of the pediment based an

commercialired fallow contributed significantly to surface

runott.

Un the basis of the available field evidence it may be

‘pothesized that the floods may have been caused by a complex

mbination/interaction of rainfall, soil, underlying parent

terial anmnd almmm (Aavaces ko

T 4
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reavy storm concentrated in the escarpment over a short period

1f time might have been the precursor.

If this is so, it follows logically, therefore, that the
oil—-water—gravity model (Conacher and Dalrymple 1977) may be
pplied 1n this case to explain the catenary “revolution’ that

ccured 1in Lindi-Mtwara regions culminating into flood hazards.

Starting from the interfluve, which acted as a water—parting
ivide, the incoming heavy precipitation reduced the water
rtention capacity of the permeable polypedons. Composed of
consolidated parent rack materials, and located on a very steep
mber of the catena the rock-snil-water materials on the
terfluve moved by gravity dawnslope trigering of a sequence of

tastrophic process of erosion and deposition.

Some downslope members of the catena have been subjected to
ension cultivation under villagization rendering the soils

icaeptible to erosion under heavy starms.

Feople interviewed reported that the landslides and indeed
floods were caused by a volcanic eruption in the escarpment.
s reparted of a booming sound during thé night of 4th April
J. One may spaculate that the ensuing downslope movement af
isclidated rocks—~boulders, pebbles and runoff caused by their
walght aftter saturation and subsequently knocking each other
against uprooted trees, may have produced the thunderous roa&ar

h was heard milee =wae
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By the same token, those local inhabitants that thought God
was engered by rampant vices and had decided to punish them by
ending life on earth (the night was reportedly very dgark) drew

their conclusion out of fear of the terrible roaqﬂ

Today Environment and land use practices teday have chamnged
dramatically from the insitu bush fallow pattern based on a &9
year fallow period with a 2 year cropping cycle described in the
1540°s and S0O°'s. This cultivation pattern based on & fallow gave
rise +tao "Makonde" thicket, which was then cleared for the

~ultivation of crops over I years before being fallowed again.

Population increase has also reduced this fallow periad an
cultivable land given the technological stagnation im
griculture. With the pressure on land close to village sites,
lakonde Thicket has been extensively cleéred, although in some
‘emater locations as land use has éeased, vegetation regeneration
as coantinued unimpeded. As a result soil fertility, already
nherently low, is decreasing even further. The potential range
f crops and vields is being reduced and the ecaological system
sgified. Villagers within and around the escarpment have always
sen getting the supplies of firewood and poles from the forest
ithin the area. The overutilisation of resources in the area has
wsed decreased infiltration capacity of rain water and
leretore unregulated water supplies. Surface run off which
centuates soil erosion and descreases discharge of important
rings 1n the area especially during the dry season has been

ported. (Finnwater 1977).
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It suffices to conclude that the Lindi-HMtwara floods were
v result of the heavy precipitation experienced within a short

‘Aime falling on a fragile landscape.
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THE IMPACT OF FLOODS ON THE ECONOMY AND ECOLOGY OF MTWARA AND

LINDI REGIONS

Residential Areas:

This category of land use includes residential houses, crop
jranatries or stores, latrines, liveétock sheds and other
sousehnld facilities which weré damaged, temporarily submeraged
i atfected in any other way by the floods. A tatal of 4390
wildings were damaged by the floods, affecting about 140,000
weople. the main damage on buildings was Uthe callapsing aof
alis, most of which are constructed of wooden poles and mud or
ud bricks wnich were not strong enough to resist the impact ofv
he flood waters, rocks and other debris which were swept down

cross the affected settlements.

Since the flood waters from the Makonde Escarpment were
iept down during the night, the affected people haq taken nao
‘ecaution to transfer their household items such as cooking and
ting utensils, clothes, beddings, stored foodstuffs —and
vestock to other areas away from the floodplains. As a result

Fiosoding some of those items were elither swept away and gat
st or owere damaged by the floed water. Many respondents (B27)
—erviewed reported that they lost some chicken, clothes, stored
destuffs, especially rice, peas and dried cassava as well as

ing and eating utensils.

Seven villages located on the foothills of the Makonde

arpmant in Msasi district, namely Mkolopala, Miwale, majembe.
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Mhang u. Rukohe,. PMkungu and-Mwena were most adversely affected
by floods asz evidence by the extensive damage of their
residential buildings and farms. The Regional and District
Authorities assisted the affected villagers to voluntarily
resettle in other areas which are located on higher ground and

not liable to be affected by floods in future. (Fhata 3)

The most adversely affected villagers were transferred from
Miolopola, Miwale, Majembe, Nkang u, Rukohe, Mkungu and Mwena and
resettled in Namwanga., Mdéikisi, Songambele (Newala District),
Nanganga, IMsikisi, Chimemena and Likwachu (Lindi District)
villages respectively. Dthers were resettled in kKilimahewa,
iLonga, Nakadi, Chochelo, Mtakuja and Cheleweni villages within
Lindi Region. New residential and agricultural puts were
demarcated and allocated to the new settlers in the resettlement
éreas. masasi Dietrict demarcated 2417 plots while Mtwara

District demarcated 954 plots.

The impact of the floods on land use pattern in the villages
which were deserted was that it changed from mixed pattern of
residential buildings, farms, grazing areas, schools and
community facilities and tuwrned to regenerated vegetation such
a3 bushes and shrubs or fallow and in future some of those areas
souid be forested or woodlands. 0On the other hand, the land use
attern in the areas where the transferred villagers were
asefttled changed more markedly in response  to the new
wvelopments, including establishment of temporary huts, tents

nd the clearing of existing natural veastatimon ~-
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crops such as cashewnuts in order to agive room Tfor the
construction aft new residential houses, schools, health
facilities, shops, godowns and other community facilities to

cater for the resettled population.

Some villagers were resettled on higher ground within their
villages and were only allowed to cultivalte seasonal craoaps in
their old fTarms after the Tloods had subsided but they were
restricted from constructing permanent residential houses 1n the
vacated areas. A total of 25879 families with 14,509 people were
relocated from the affected flood plains and resettled in new and

2nviranmentally safer areas.

Details on the number of households and population which was
resettled due to floods in Mitwara and Lindi regions are shown in

Appendix I.

Cultivated crops/Farms:

The onset of the 1990 in Mtwara and Lindi regions saw the
crop calendar in the middle of the farming season when farmers
had planted their crops, mainly paddy, maize. cassava, peas,
millet and sorghum. HMaost of those crops therefore were not vet
mature or ripe for harvesting and were thus completely destroved.
@ total of 12,492 hectares of various crops in Masasi District,
738 hectares 1n Mtwara District and 696 hectaﬁes in Newala
District were destroyed by floads. The survey conducted in
iasasi, Mtwara and Lindi districts revealed that the floods

iestraved between 1 and B hectares aof varicus crons now
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household.

Some crops were uprooted and carried downstream by the flood
water and others were crushed and destroyed due to the impact of
the fast flowing flood water, mud, rocks, tree trunks and other
depris which were thrown accross the crop fields in the affected
flood plains. The rice fields which are mostly located in the
lower parts aof the floodplains were most adversely affected
because they were either inundated or swept away by the flood

watar.

The destruction of cultivated crops and stored foodstuftfs
had a2 severe impact on food supply in the affected areas which
experienced a serious food shortage, thus necessitating the
supply of relief food to supplement the little food which was not
destrovyed by floods. The interviewees confir&ed that there was
general under—nourishment in many households a couple of months

atter the floods.

About 45,459 people in Mtwara and Lindi regions whose crops
and foadstuffs were destroved by floods needed relief aid, mainly
food., {including maize and cassava flour, beans, cooking oil,
peas, rice, sorghum, millet, sugar, salt, powdered milk and
dates) in addition to building materials (cement, corrugated iron
sheets, tents,., spades), agricultural inputs (such as seeds and
implements namely hoes, pangas/ matchets), as well as clothes,
reddings, cooking utensils and crockery.

The demand for the above flood relief items and those which
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were supplied by the government, local and international relief
and donor agencies such as Red Cross Society are shown in

Appendix II.

Roads and Related Infrstructure:

The floods caused extensive damage to long sectians of road
surface and washed away ot daméged six bridoes on Mtwara-Mingoyo-
Masasi road (200 km) and two bridges on Mtwara-Newala—Masasi road
{205 km) {(Fhoto 4). Secondary and feeder roads which were also
damag=d by floods include Mpapura—-Chemchem Road {(Mtwara
Distrocty, Mbwiti—-Nanihonga and NEwiti—-Likolombe {(Newala
Distrzct) and Lukuledi-Nambwawala, Masasi-Msikisi, Namatutwe-
Chiwale, Filingula-Mkowele-Nanyindwa, mandiwa—Munbaka roads
{Masas1i District). A total of 104 culverts along'major roads
were  also damaged or swept away by the floods and needed
replacement and the damaged sections of thé roads called fo?
rehabiliitation. Stretches of 227 kilometres of roads needed
maior reconstruction using graders and 20 kilometreg of roads had

to be regravelled.

The extent of damage caused by floods on each of the most

adversaely affected roads was as follows:—

Hbwara-Mingovo Road (D&T) =

~

Aototsl of 2.2.km of road surface was washed away by floods.
Three bridqges, including Mbuo bridge (30 metre span) ., Mpapura
bridge (20 metre span) and Mkwaya bridge (70 metre span) were

completely washed away. Also 16 culverts of 1.2 metre and 1.8
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metre diameter were washed away.

Mingovo—iMasasi Ropad (DST):

A total of 2km. of raad, three main bridges, including Nangoo (70
metre span), Nyangao (&7 metre span) and Liloya (30 metre span)
were damaged and washed away by floods and Z4 culvertis were also

awshed away and needed to be rainstalled.

Mtwars—Newala-Masasi-iukuledi (Gravel):

Two bridges, namely Namuamba bridge and Mwiti bridge were damaged
and washed away by floods. Two culverts of 1.2 metre diameter
had to be reinstalled at RManyamba and a temporary drift was
provided at Mwiti. other 52 culverts were also washed away by
floaods and needed to be reinstalled in order to make the road

passable.

The total cost of reconstruction of all the above-mentioned roads

was estimated ta be shs. 79,830,000/=.

The mazor adverse effects of the damaged roads (éaused by floods:
an the population was that some villages were cut off for a
period ranging from three days, a few weeks to several months and
in a some areas essential services, such as dispensaries, schools
and shops were inaccessible. Supplies of food and other consumer
goods  therefore could not be transported from Dar es Salaam,

-indil, Pitwara and Songea to reach such villages and settlements.

dater Supply
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These floods damaged 5 water supply systems at Mwena, Mwiti,
Luchema/Mkalenba, Luchewa and -Mbwinji in Mitwara region. The
sources of the water suppiy system were washed away and the
pumping station at Luchewa was also destroyed. The estimated
loss in terms of reconstruction costs of the damaged water supply
systems was put at shs. &3 million for Mwena, shs. 5.8 million

for Mwiti, shs. 42 million for Luputu and shs. 8 million for

Mbwinii.

Six shallow wells in Utende, nakada, Chekeleni and Mbuo villages
within Mtwara District and 13 shallow wells in Masasi District
were destroved either by being filled up with mud or collapsing
due to the floods. Following this episode, the population in the
affected villages had to resort to unsafe surface water supplies
such as rivers, streams and ponds hefore the damaged borehaleg

"

were rehabilitated or new ones constructed.

The dam at Ndanda Mission was completely washed away and the
electric generators downstream were totally damaged.

Most aof the newly resettled areas had no organised water supply
systems, so the government had to construct shallow wells in
arder to supply water to the resettled population. Those short

term shallow wells were estimated to cost about shs. 26 million.

In some of the new resettlement areas such as Mkang ' u village the
constructed shallow wells were Tfound to contain saline water

[PV - ST

hence the people were forced tn ieae nneafo -~
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such as streams for domestic purposes.

Schnols and Related Facilities:

Primaryrschool buildings, including classrooms, offices, latrines
and teacher’'s residential houses as well as school gardens and
playgrounds at Mwena, Chisegu, Namatunu, dkangu and Mkolopola
villages in Masasi District were also damaged. The buildings and
related infrastructure in those villages were so devastated that
they had to be abandoned and relaocated to new settlement areas
and  construction is now going on, along with other public
“acilities. In the meantime, the pupils have to attend school
-0 neighbouring villages or temporary huts and teachers are heing
srovided with temporary accomodation in tents. School buildings
and related facilities in other 8 primary schools in Masasi
District were slightly damaged by floods and needed minor repairs

to attain habitable conditiaons.

The floods therefore disrupted normal school routines and pupils’
attendance was characterised by absenteesm or late arrival at

school due to long walking distances under flood conditions.

A public library located at Mwena village which had been serving

agout 20,200 people in Mwena ward was also extensively damaged

by 7Tloods and had to be relocated too.

Health Facilities

Most health infrastructure and other facilities, includinag

- L

dispensaries, rural health centres and hospitale weaes
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adversely affected by floods except two dispensaries in Masasi

District whase buildings and related infrastructure were wrecked.

The main problem with regard to the provision of health services
during the flood pericd however was the inaccessibility of
existing health facilities from several villages or residential
Areas. In most cases'inaccessibility lasted for between three
days and two weeks because of damaged roads and bridges including

footpaths, which were under flood water.

Furthermore. the breakdown of transport infrastructure also
hindered smooth transportation of medicines and other medical
supplies from Lindzi and Mtwara regional headqquarters to
respective district hospitals, rural health centres, dispensaries
and village health posts scattered throughout the flooded areas.
\
The new resettlement areas which were established as a result of
the floods had no organised health facility of any kind. The
people who had been resettled there therefore had to depend on

mobile health services and temporary. First Aid Boxes which were

)
v

provided by the Government and Voluntary organizations such
the Red Cross Society during the initial period of constructing
new health facilities. Those who needed hospital treatment to
travel on foot or by bicycle to existing health facilities 1n
neighbouwring villages while others went ta higher order centres

such as Ndanda Mission Hospital.

The newly resettled papulation was alsa more S T
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vector; namely mosquiotoes and flies as,they lived in temporary
huts and ftents and had scanty clothing and beddings whilst using
temporary pit latrines. Due to lack of reliable and safe potable
water supply in those settlements, they were also susceptible to

bacterial and fungal gastronic diseases.

Diszase vectors, particularly mosguitoes and snails, with their
assoclated diseazses (malaria, elephantiasis, schistosomiasis,
atay already brevalent in Mtwara and lindi regions even bhefare
the floods, increased considerably, &s result of the floods. The
inzensification af the problem was a response to extensive areas
beirng coveresd with water for several weeks, thereby providing &
conducive habitat for reproduction and development of the disease

vectors.

Four village—owned gadowns, each with a capacity of storing 200
tons of agricultural produce and inputs were damaged.by floods
in Nakada, FMkwajuni, Lyoya and Muungano villages 1in Pitwara
District. One godown at Likoglaombe village in &ewala District as
well as 7 godowns located at Mkolopola, Miwale, Majembe, Mkang u,
Rukohe, Mhkungu and Mwena villages in Masasi District were also

evtensively damaged by floods and had to be relocated and new

anes constructed in new resettlement areas.

Farests and Afforestation in Mtwara and Lindi Regions

Safforestation in  these two regions has been undertaken by

villagers and the aenmral mobld -
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effort to meet fTuture demands for fuelwood and Sﬁall wood
products as well as to maintain a sound vegetation cover.
However, the government has been providing free tree seedlings
and constant technical advice. Field implemeniatiaon 5tra£egie5
can broadly be divided into four streams namely individual trees

planting, schools and institutions, communal woodlolts and Forest

department demonstration plots.

Very little noticeable success in the implementation of village
afforestation on a self-reliance basis has been achieved 1in
Zommunal farms and schools. This was due to lack of fallow wup
and supervision from the nursery management. Also seedlings ware

naot enough to cope with the increasing demand.

An appreclable degree of success has been observed in the sphans

- .

ot individual tree planting especially Truit trees around houses

and fTarm boundaries.

Some of the problems experienced were as follows:

Foor tending of communal woodlots.

o

T

his has caused & significant failuwre in these reglons 1.e.

0

ance trees are planted very little followup in tendang 1

mAade .

(11) Weeding

[ER T B
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woodlots as this operation requires high labour input,
which 1is mostly used in agricultural crops. Some villagers

believe that trees do not require weeding as they are

usally seen growing naturally in the wild.

Lack of Transport:
Lack of transport facilities has significantly hindered the

ffectiveness of the forest workers involved in village

n

afforestation programmes throughouwt the regions. All
districts visited by our mission do not have even bicvcles

allocated to forestry.

Foor Initial Flanning:

Foor initial planning on how to implement and control
effectively village afforestation programmes Trom nursehy
stage to rotation age has contributed significantly to
failures in village afforestation. Large nursery stocks
have been raised year after year without first ascertaining
some of the crucial factors which influernce the success of

N

the praogramme such as:-—

1) villagers willingness and capability to plant.
11 Selection of the right-species which can sustain the

cilimate of soil conditions.

inadeguate of manpower and lack of appropriate technology

nave also been a set back in this endevour.
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{v) Inadequate funds and hence shortage of polypots have also

contributed to the dismal performance of  the executing

team.
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CONCLUSION AND RECOMMENDATIONS:

From the analysis of the existing data., field observation
as well as information gathered from various respondents who were
interviewed by the study Team in Mtwara and Lindi regions, it can
be concluded that the adverse environmental effects of Tloods,
as  characterised by devastation of natural farests, and
cultivated crops as well as extensive destruction aof houses,
roads, and other public facilities was due to the exceptionally
heavy rain which fell continuously from 3Zrd to Sth April, 1990.
The impact of that rainfall could not be sustained by the rocks
and soils on the steep sloupes of the Makonde Escarpments due to
their looze structure and the steep terrain which contributed to
the momentous movement of the flood water and the landslides

down—nill along a series of river vallevys. \

It should be noted that the extent and graQity of the damage
caused by those floods could have been reduced considerably or
more easlly controlled i1if there had been effective land use
planning and development in the affected areas. Such preventive
and ameliorative measures include the protection of the easily
erodable solls capes, particularly on steep =slopes and
2scarpments as well as alang river/streams vallevs. Dther
measures include conserving the natural vegetation, afforestation

as well as prohibition or strict control of intensive land uses

such as crop cultivation leading to devegetation.



Furthermore judicious and rationatl utilization of =ach
parcel of land oan the basis of scientifically assessed
suitability eg. for agriculture, grazing, residential, forestry,
public facilities, ete should be encouraged. By the same token
unsuitable areas liable to be flooded should be free from any
parmanent settlement and land use developments which could ke

adversely affected by floods.

Un the basis of the above conclusions, we propose the following

recommendations: —

(2) Shaort—term Activities:

We fully support the variows rescue - operations and othayr
flood disaster relief activities that were urgently undertaken
by various governmental and non—governmental agencies in response
to the floods which occurres in Mtwars and Lindi regions in early

April, 1990,

Following the onset of the floods, Uthe BGovernment of
Tanzania at national, regional, district and village levels as

w2ll as local and international organizations, (including Swiss

DJisaster Felief, TEXACO, Lhe red  Cross Society, Church
wvrganlizations such as MEESA and foreign governmental developmer*

=id donor agencies  such oas FINMNIDA  and USALD responded

sroviding short—term fleood relief aid to i ot lood vichims in
Gtwara and Lindi regraons. The flood rolief trcluded the

Ceddings, clothes,

supply and distribution of Toondstuffz,

mausehold atens s, buillding wmaterials, road constiruction

sjudipments .oad materials, medicines, farm implements and s@e
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Trom the Frime Minister's office, the Ministry of Works and the

tanzania F=ople’'s Detfence Forces for undertaking repairs  and
refhabilitation of damaged roads as well as laving of Bailey
Cidass, water supply systems (boreholes and shallow wells),
onsitruction of godowns,m and other public facilities, especially

I the new areas where the reople who were moved from flood prone

The short-term food aid and other flood relief supplies were
Tlanned to be provided until April, 1991 when 1t was expected
-nat agraicultural production would have piékmd up, especially
sTter harvesting their crops planted during 1920/91 rainy season.
It was hoped that this would have enabled the flood victims to

satisty mast of their subsistence needs.

However, the above-mentioned flood relief activities should
be supplemented with short-term environmental conservation

1vities. Reclamation efforts should be directed to

A
n
i
-

ziforestation of the steep escarpments and hillsides which were
i2ft bare due to landlides as well as along the large gullies
Zhat resulted from the impact of the floods. The Encroachment
o7 human activities on such areas as the upper slopes of the
Makonde Escarpment, catchment forests and other fragile areas

wnich are easily prone to soil erosion should be checked and

zirictly controlled.
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There should also be strict monitoring and control in the
Tlood prone lowlands/flood plains from where the population has

been moved in order to ensure that no new permanent settlements

iy

and development are established devoid of caonservation. Those
measures are necessary o as to control further soil erosion and
general environmental degradation in the flood affechted areas
while long—term environmental conservation and Tlood control

m2asures are being planned.

The above mentioned short—term measures, though well co-—
ordinated and supervised, were undertaken hastily and mostly on
4 rather ad hoc planning basis. They should, therefore, be
Tollowed by well—-planned longterm programmes to ensure quick and
accurate disaster relief coordination as proposed by Rugumamu

(178%9).

(b) LongTerm Frogrammes:

[ order ta prevent future reoccurrence of Tlood disasters, it
s recommended that the following long-term action orisnted

ragrammes should be undertaken:—

i) Freparation of Comprehensive Land ilse Flans:

he gavernment snould prepare comprehensive long—-term land use
lans, 1ncliuding Regional Fhysical development Flans for Mtwara
nd Lindi reglions as well as detailed District amnd Village Land
se Flans 1o be implemented by the respective authorities. These
lans =hould be prepared by an inter—-disciplinary team  of

lanneyrs from the regional and district ocovernment rdenasimonde
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of Lands (Town Flanning and Surveying), Agriculture, Livestock
Development, Forestry, Water, health, Waorks and Community
Development, in close collaboration with the leaders and the

target population in the respective planning areas.

This trans—sectoral and interministerial team should be
provided with adequate gear including funds, transport, camping

and Tield equipments required to facilitate their work.

The preparation of comprehensive land use plans would
involve the assessment of land suitability in the whole planning
area, on the bas:s of which, different areas of land would be
demarcated and proposed to be put to the most optimal use. Thus,
areas which would be identified as being prone to flooding would
pe demarcated and praoposals would be made to relocate from those
areas all permanent settlements and other facilities whi~h are

liable to be advercsely affected by floods.
Those fload-prone areas would bhe used for livestock grazing
ivring the dry season ard cultivation of suitable annual crops

uceh as paddy with environmental conservation measures.

11) Lend Surveving and Allocation:

no order to facilitate the implementation of the land use
roposais put forward in the various land use plans, they should
z Tollowed by surveying and fixing of boundary marks/beacons on
lots earnmarked for various uses. The surveyed plots should

1en be allocated to relevant land users/develonmra wn



e
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individual farmers/households, village Councils, District
Councils, Cooperative lnions, Public and Frivate Organizations,
e2tc. Tor effective development on sustainable basis.

—.

(111! Erovision of Long—Tarm Land Titles/leases:

The approved Suwvaey Flans that would be prepared from the
sUrveying and mapping esercise should be utilised to prepare deed

31lan zng LCertificates of Ococupanc which shouwld finally be
f f 7

n

B rd

issusd Lo developers on long term leases (I3,5686 or 99 vears).

The Czrtificate of Occupancy for sach category of land use should
spell cut development conditions which require the relevant land
users Lo enswre proper gnvironmental conservation measuwres on
their land so as to protect it against soil erosion and prevent

any adverse sffects in the end of future floods.

(iv) Soil-water and Forest Conservation Frogrammes:

ong—term plans should aim at the conservation of natural forests

nd at¥forestation programmes in proposed areas hased on the land
\

se plans should be carried out. Efforts should be directed to

P

e proftection of water catchments, s0il conservation on steep
lopes,sescarpments and river valleys. Woodlands and forest
.antation for provision of fuelwood, timber, building pales,
wrasping and general aesthetic purposes should be sustainable

plolted.

Gce  the presence of adequate forest cover is  crucial  in

s

)
P
—

i
s}
p—t
r

i1ng soil erosion and other ralst~~ -
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floods., afforestation programmes should be intensified and
facilitated throughout Mtwara and Lindi regions. it should be
categorically stated that the Government should provide adequate
funds. transpart and manpower for establishing ftree nurseries,
distribution of tree seedlings and provision of forest esxtension

educazion and advice to farmers, schools, hospitals and other

i

public instituntions. These target groups should be encouraged
Fa provide theilr labour and other inputs in planting and taking

care =T thelir woodlots on self-help basis.

{(v) Trfarcement of Environmental Conservation and Land Uze Laws

14

Nnd By —-Lawsa

The natural and plantation forests/woodlands which are located
in critically important areas with regard tao flogd contral, such
as the upper slopes of the makonde Escarpment. Other forest
areas which would be identified by the Local Authorities
{District and Village Councils) and those which would be proposed
in the varibus land use plans should be conserved and their use
strictly controlled by the relevant authorities, through the by-
laws Tormulated by the people. When effectively enforced, people
haseo legal measures would go a long way to ensure long term
envi-onmental conservation and prevention of adverse effects of
flooczs in the event of future cccocurrence. This 1is & bottom—up

approach to environmental conservatian in rural areas.

{vi) Establishment of Flood Monitoring and Early Warning Svstem

o 4 A b e m o Y pmparde vt wmrmrrrrdesrnder vl mrrame iy

\
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as the loss or damage of household items. livestock, stored
foodstuffs as well as the loss of human lives would be
considerably reduced or avoided if the population in the flood
prone areas are brovided with reliable weather information and
are forewarned'to take preventive measures against any impeding
floods. Whether such floods are dus to heavy rainfall, cyclones,
typhoons, esathguakes, etc early warning is primary. Hence, in
arder to ensure that such information is recorded/collectedp'
ST E sed and made readily available to the target population when
reagqunred ., Lhe government should prepare long term plans  to
identzify =uwitable areas for establishing weather monitoring
statians, with aquipment for collecting and diseminating
infurmation relating to floods and related disasters. This
should be done 1n phases, depending on the availability of funds,
especially foreign exchange for purchasing the reguired technical
weather recording and monitoring equipment as well as training

and recruitment of staff to run those weather stations.

(vii) Frovision of Environmental Education:

The government should intensify and expand the provision of
environmental education to the general public and SDECi%iC target
groups in Mtwara and Lindi Regions in particular and other areas
in general on the appropriate ways and means of preventing and

controlling adverse effects of floods as discussed 1in the

forecoing sections above.

This should be done through inclusion of environmental issues

related to flooding in the svllabis of primary and secondary
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schools a&as well as adult education programmes. These educational
programmes should be supplemented with mass media programmes
through the radio, newspapers, magazines, pamphlets and posters.
Environmental education with specific reference to floods should
also be disseminated fhrough public lectures, SEMLMNArs,
workshops, vides, cinema and theatre arts. because learning is
a linfe-itong process, this programme should be flexible depending

on developments in Science and Technology.

Impiementation of the above programmes will minimize loss
at life znd damages and timely organization and facilitation of
effective reiief and rehabilitation. The sum total of all these
programmes may be referred to as disaster preparedness right from
the local level through district and regional to the national

level .

We would 7Tinally wish to advance that our next research
agenda be directed towards drawing up a detailed plan of action
to combat flood hazards. The plan should show specific
activities to be carvied out aver x selt period of time as well

as the resouwrces required for their implementation.
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DISTRICT RELGCATED X0. OF PGPULATION RECEIVING/ DISTANCE
VILLAGE HOUSEHQLDS RESRITLE- FROM RELOCATED
HENT VILLAGE (EM)
VILLAGEK
MASAST 1. Hkangu 165 988 Nanganga({Mkada) 110
2. Milupia 132 308 Nambawala 117
J. Hpanyani 64 21 Naxbawala 117
4. Ruhoke 161 944 Hsikisi 88
5. Sautimoja 149 923 Likwachu{Lindi Region). 60
6. Miwale 48 211 Hgikisi 64
7. Y¥kungu 213 1117 Chipexena 5
§. Hwena 792 1616 Likwachu {Lindi Region). 8
9. Hkolopala 212 439 Namwaga 1
10. Majembe 181 1819 Songambels/Senjela 4
11. Hkundi 142 364 Kkululu/Mbugo 10
12. Hkululu
{Compercial area)
SUB-TOTAL 2411 9298
B NIWARA
1. Hkwajuni 165 751 Near Likonde
2. Lyowa 216 995 Halohi ]
3. Muungano 23 150 School area -{Sare
neighbourhood).
4. Nbue 83 519 Ramore 1
5. Nakada 244 980 Hlimani 0.1
SUB-TOTAL 751 3395
NEWALA 1. Likolombs 217 1070 elavated part of
Likoloxbe 2
2. Lochunu 194 746 Namihonga '
{Lukungu and neighbourhood b
Chikalule
neighbourhood
SUB-TOTAL 411 1816
GRAND TOTAL 3579 14,509
Source: Regional Commissioner’'s Office, Mtwara, SEPTEMBER, 1990
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APPEEDIX II:

0F FLOOD TOTAL AID AMOUNT SUPPLIED AROUNT DISTRIBUTED

RELIEF AID REQUIREMENTS RECEIVED {(PER DISTRIET
KASAS] HTHARR NEWALA

(a} {b) (c) {d) {e) {f)

TENTS 2000 208 111 &9 28

CLOTHING: 232 BALES

-Assorted canvas

sheets
-Collarless shirts/ 317 159 114 44
Kquabi (pcs). 13 13 8 3 2
-Gents’ canvas
sheets 248 134 EN 41
-Blankets (pcs) 234 12t 81 34
-Children's canvas
sheets. 52 30 20 12
-Childran’s zuits/

Chipukizi 327 170 113 44
-Ladies’ canvas
sheets. 97 59 33 14
-Khanga {pairsj 12 8 3 1
-Vitenge (pairs;} 7 3 3
-fcsortad textiles

{bales) 108 55 38 5
-Bedsheets 183 94 Y 2
FOODSTUFES:

-Assorted cereais 4,500tons - - - -
-Cassava/Maize 2068.64 1330.36 615,080 123
-Haize flour {bags) 228 34 161

-ghite rice(sacks) 733 547 150 . 34
-Serghup {sacks) 3 13 4 -4
-atllet 3 M 2 -
-Dates {ctrs) 1368 711 468 ] 189
-Dates {sacks) 57 37 - 37 -
-Cooking orl{tins) 414 218 147 9l
-Unhulled rice ’

(sacks) 38 58 - -
-Powdered silk{ctns) 202 37 104 39
-Sugar {sacks) L) 60 410 b
-Tea leaves(pkts} 29 135 10 4
-Salt (kqg) 5250 : 4952 2083 13
-Canned food-
stuffs (ctns) 2514 1307 389 327
-Assorted lequaes .

{tons} 450 tons 543.32 435.6 187.335 20,37

-Ppac icarcks) 13 - 9 4



