
EFFECTS OF SOME METEOROLOGICAL PARAMETERS 
ON LAND DEGRADATION  IN TANZANIA



INTRODUCTION

Soil degradation is on increase world wide especially in 
countries within the tropics.  According to Tanzania historical 
data, we have droughts every four years which affects 3,629,239 
people. The most frequent hit areas are, central areas of
Dodoma, Singida and  some parts of Pwani(Coast), Shinyanga,
Mwanza and Mara. These regions receive 200 –600mm of 
annual rainfall.
In recent years parts of Tanzania have experienced recurring 
droughts. The most devastating were those of 1983 - 1984 and 
1993 - 1994. These droughts necessitated the rationing of 
hydroelectric power that resulted in negative economic growth. 



CONT…

Land use activities have contributed to the 
degradation of the soil in marginal zones to the 
extent it can no longer adequately support living 
communities. The 
human population and livestock in these 
marginal areas have grown enormously in recent 
decades and need for food, fiber and other 
resources have likewise grown. 



RAINFALL

Rainfall in Tanzania is a crucial factor in the ability of 
farmers and pastoralists to produce the foodstuffs 
needed for consumption by the people.
Rainfed agriculture is the main stay of the economy, 
consequently severe droughts have disastrous impacts 
on the socio-economic development of the 
country.Experience of the past twenty years 1980-2000 
has shown that floods occurred 15 times and killing 54 
people and affecting 800,271 people.  Flood prone 
regions are Tanga, Mbeya, Pwani, Morogoro, Arusha,
Rukwa, Iringa, Kigoma and Lindi



REGIONS OF TANZANIA
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CAUSES OF LAND DEGRADATION

Land/soil degradation can either be as a result of 
natural hazards or due to unsuitable land use and 
inappropriate land management practices. Natural 
hazards include land topography and climatic factors 
such as steep slopes, frequent floods , blowing of 
high velocity winds, rains of high intensity, strong 
leaching in humid regions and drought conditions in 
dry regions.



IMPACT OF RAINFALL TO LAND DEGRADATION

Rainfall is the most important climatic factor in 
determining areas at risk of land degradation and 
potential desertification.  Rainfall plays a vital role in 
the development, and distribution of plant life, but the 
variability and extremes of rainfall can lead to soil 
erosion and land degradation Rainfall and temperature 
are the prime factors in determining the climate and 
therefore the distribution of vegetation types in 
Tanzania.



ANNUAL RAINFALL



RAINFALL INTENSITY

Rainfall intensity is the most    important factor governing 
soil erosion caused by rain. Dryland precipitation is 
inherently variable in amounts and intensities and so is the 
subsequent runoff.  Surface runoff is often higher in drylands
than in more humid regions due to the tendency of dry land 
soils to form impermeable crusts under the impact of intense 
thunderstorms and in the absence of significant plant cover or 
litter.



LOSS OF SOIL BY RAIN WATER
Loss of topsoil through water erosion is the most 
common type of human-induced soil degradation. It 
occurs in almost every country, under a great variety 
of climatic and physical conditions and land use. As 
the topsoil is normally rich in nutrients, a relatively 
large amount of nutrients is lost together with the 
topsoil. Loss of topsoil itself is often preceded by 
compaction, causing a decrease in infiltration 
capacity of the soil, and leading to accelerated run-off 
and soil erosion.



AN EXAMPLE OF SOIL EROSION IN TANZANIA 
DURING 1997/98 EL-NINO 



FLOODS

In Tanzania flood prone areas are characterized by 
high probability of rainfall. The loss of vegetation in 
the head-waters of dryland rivers can increase 
sediment load and can lead to dramatic change in the 
character of the river to a less stable, more seasonal 
river characterized by a rapidly shifting series of 
channels.  However, rainfall can lead to land 
degradation in other climates, including sub-humid 
ones. 



FLOOD SCENARIO DURING 1997/98 EL-NINO 
YEAR



TIME SERIES OF TANGA RAINFALL
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PROBABILITY OF EXCEEDING 1000mm OF 
ANNUAL RAINFALL
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DROUGHT

Agriculturalists conceive drought as a shortage of 
moisture within the root zone for plant growth and 
development. On the other hand, Hydrologists take a 
drought to mean a severe reduction in stream, lake 
and reservoir levels. Economists, view droughts as a 
serious water shortage that adversely affects the 
economy. However, Meteorologists regard droughts 
as simply a prolonged period of precipitation 
deficiency that cause serious hydrological imbalance.



TANZANIA SCENARIO

The central part of Tanzania extending to the 
north eastern parts have a high probability of 
drought. It is the consequence of a reduction in 
the amount of precipitation over an extended 
period of time, usually a season or more in 
length, often associated with other climatic 
factors such as high temperatures, high winds 
and low relative humidity that can aggravate the 
severity of the event.



PROBABILITY OF DROUGHT IN TANZANIA



WIND EROSSION

For Africa, it is estimated that more than 100 million 
tones of dust per annum is blown westward over the 
Atlantic.  The amount of dust arising from the Sahel
zone has been reported to be around or above 270 
million tones per year  In Tanzania wind erosion is 
maximum over those areas with a high probability of 
drought. Wind erosion-induced damage includes 
direct damage to crops through loss of plant tissue and 
reduced photosynthetic activity. 



CLIMATE CHANGE

Human activities - primarily burning of fossil fuels 
and changes in land cover - are modifying the 
concentration of atmospheric constituents or properties 
of the Earth's surface that absorb or scatter radiant 
energy. Overgrazing in the Masailand in Tanzania 
creates land degradation by leaving the bare soil 
without vegetation.In particular, increases in the 
concentrations of greenhouse gases (GHGs) and 
aerosols are strongly implicated as contributors to 
climatic changes and are expected to contribute to 
further changes in climate in the 21st century and 
beyond.  



IMPACT OF OVERGRAZING IN MASAILAND



TEMPERATURE INCREASE DUE TO CLIMATE 
CHANGE



% CHANGE IN RAINFALL DUE TO CLIMATE 
CHANGE



Solar Radiation, Temperature and Evaporation

The only source of energy for the Earth is the Sun but 
our world intercepts only a tiny amount of this energy 
(less than a tenth of one per cent)  needed for the 
various biological (photosynthesis) and geophysical 
(weather and climate) processes that life depends on.  
The Earth system, based on fundamental rules of 
physics, must emit the same amount of radiation it 
receives.  Therefore, the complex transfer of energy to 
satisfy this requirement is the basis for our weather and 
climate



CONCLUSION
Sustainable land management practices in Tanzania are 
needed to avoid land degradation.  Land degradation 
occurs because of land poor management practices. In 
order to assess sustainable land management practices, 
the climate resources and the risk of climate-related 
natural disaster in Tanzania need to be  documented. 
The use of climate information must be applied in 
developing sustainable practices as climatic variations  
contributes to to land degradation and there is a clear 
need to consider how climate induces and influences 
land degradation.



Reccommendations

Making an inventory of national land resources;
Assessing potentials and constraints in dryland
farming and identifying agricultural options to safely 
increase cropping intensity and yields, decrease risks 
and offering other advantages while reducing land 
degradation;
Studying the reasons behind poor land use, including 
land tenure-based problems, pricing of agricultural 
goods, subsidies, taxes, laws and social customs;



CONT…

Encourage pastorists to reduce their herds of 
stocks

Encourage the use of indigenous knowledge in 
land  preservation.

Encouraging farmers to adopt more sustainable 
forms of land use, including contingency crop 
planning in the case of droughts the intergration 
of climate and weather information.



NGORO FARMING SYSTEM OVER SOUTH 
WESTERN  HIGHLANDS  OF TANZANIA



THANKS

• THANKS FOR LISTENING


