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ABSTRACT

A study was conducted with the main aim of making an iso-
erodent map of Tanzania. The specific objectives/steps in
this study were, first, to collect rainfall data from a few

meteorological stations;selected to selectsecond,

erosivity index for calculating the erosivity of storms;
third, to model the erosivity using easily available
rainfall parameters; fourth, to extrapolate the model to a
large number of rainfall recording stations; fifth, and
last, to map the erosivities.

Eleven meteorological stations selected for studyingwere
and modelling erosivity. Using EI3U indexz (Wischmeier and
Smithz 1958) daily erosivities of 10 217 storms from the
stations have been calculated using information obtained
from the charts of daily recording raingauge. Average
monthly erosivities have been found. Ten-year averages have
been used in order to portray long term trends. A highly
significant correlation between daily amount of rainfall
and erosivity has been observed.

A multivariate linear prediction model has been obtained
for predicting monthly erosivity. The model is based on

easily available rainfall parameters ofmore average
monthly total rainfall, average number of days per month
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receiving rainfall of at least millimetre, and theone
average maximum daily rainfall of the month.

The prediction model has been used to calculate mean
monthly erosivities of 347 stations from all theover
country; the mean annual erosivities of the stations have
been obtained by summation of the monthly erosivities.mean
The rainfall parameters fed in the model have been averaged
for a period of at least ten years.

annual erosivities of the stations have beenThe mean
entered in the of Tanzania which has been drawn atmap a

and an iso-erodentscale of 1:7 000 000, has beenmap
obtained ・

Areas of high erosivity have been found to be associated
of high rainfall. Highest risk areas have beenwith areas

found to be in Rungwe/Ileje districts in the Southern
Highlands of Mbeya region where erosivity values of up to
2105 joules per hectare have been observed. Other potential

include the areas around Mt.risk Kilimanjaro inareas
northern Tanzania, western parts of Lake Victoria r and
eastern parts of Lake Tanganyika. Other areas include some

region, especially the eastern parts ofareas of Ruvuma
Lake Nyasa, the Zanzibar Island, and the coastal areas ・
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Low risk areas have been found to be the central regions of
Dodoma and Singida and areas bordering these regions,some
and parts of Kilimanjaro region particularly in Samesome
district where erosivity values as low as 176 joules per
hectare have been observed.

An erosivity map shows in generalr the whereareas
concerted efforts needed to natural resources mayconserve
be required (high risk areas) . Knowledge of potential

erosivity is important for development planning.

Since plant important factor which determinescover an
the impact of rain drops on soilz and since low rainfall
contributes to sparsity of cover, emphasis has been put on
soil conservation in drier of Tanzania whereareas
erosivity is relatively low but the rains fall on poorly
protected soils thus increasing the chances of erosion.

Conservation planning has also been found to be important
particularly where plantin high risk isareas cover

removed, e.g. in the process of opening up new lands for
agriculture.
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CHAPTER ONE
INTRODUCTION

1.1 Background information

Erosion is the disruption of the soil mantle, the
pedosphere, or the underlying rock base, the lithosphere,
by the action of matter of exogenous origin, i. e. by
external geomorphic factors. Soil erosion generally means
the destruction of soil by the action of water and wind

The influence of water and wind is(Zachar, 1982)・
accelerated by human activity.

Today, soil erosion is universally recognized as a serious
threat to man's well being, if not to his very existence,
and this is shown by the fact that most governments outside
Europe give active support to programs of soil conservation
(Hudsonr 1981)・ The effects of erosion are felt not only in
the areas where top soil is removed by water and wind, the
subsoil and bedrock exposed and the land entrenched by
gullies, but also in the areas down-valley downwindor
where the ground is covered with sand and silt deposits,

ditches and canals are clogged with sediment and reservoirs
Deterioration in the quality of cropping andsilt up.

of erosion reduces productivityland as a resultgrazing
and increases expenditure of fertilizers to maintain
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fertility. In extreme cases yields become so poor that land
has to be taken out of cultivation. Siltation of reservoirs
and rivers reduce their capacity creating a flood hazard,
and the sediment is a major pollutant lowering water
quality (Morgan, 1986)・

A comprehensive review of soil erosion problems in Tanzania
has been published by Rapp et al. (1972) . Rapp (1975)
reported that annual sediment yields from the semiarid
plains of Dodoma of central Tanzania and Arushaarea

high as 200-730 m3 km-district of northern Tanzania were as
2 , In another study from semiarid Tanzania, Christiansson
(1981) reported high erosion rates corresponding to
sediment yields of 174 to 602 m3 km Watsonper year.
(1973) and The Tanga Water Master Plan (1976) reported that
the soils on the slopes of the Usambara Mountains in

highly susceptible to erosion. Some areas ofTanzania are
Tanzania are among the areas which have been delineated in

Africa where human-induced water erosion is estimated to

have permanently reduced soil productivity by more than 20%

during the past 100 years. Erosion has impaired long term

soil productivity in the Dodoma region and in the Uluguru

Mountains in Tanzania (Dregne, 1990)・

Soil erosion is a three-phase process. The first phase

consists of the detachment of individual particles of the
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soil The second phase involves their transport bymass ・
erosive agents such as running water and wind. A third
phase, deposition, energy isoccurs when sufficient no
longer available to transport the particles.

Soil erosion is a function of five important factors,
namely rainfall erosivityz soil erodibility, length and

and conservationvegetationangle of slope, crop or cover
practice. Rainfall is the driving force behind most soil

through its creation of particleerosion processes,
detachment and overland flow.

Rainfall erosivity is the potential ability of rainfall to

(Smith and Wischmeierf Soilerosion 1962)・cause
erodibility is the vulnerability of soil to erosion.

Alfisols with generallyPredominant soils of Tanzania are
low erodibility values (Kayombo, 1992)・ Under natural
conditions, these soils have moderate to high permeability.
With exposure to raindrop impact, they slake readily and
develop an impermeable crust. As a resultz runoff increases
with continuous cultivation. Soils derived from volcanic
ash also have low to moderate erodibility (Lundgren and
Lundgren, 1972; Kussow et al.,1982) . Susceptibility of
these soils to erosion by water has been attributed to
rainfall erosivity rather than to high soil erodibility
(Roose, 1977; Ahnz 1977; Ulsaker and Onstad, 1984).
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In developing countries where new lands are opened up for
agriculture and old lands often heavily populated andare
overstocked, the ability to assess numerically the erosive
power of rainfall has very important application in soila
conservation work, i.e. it helps to improve the design of
conservation structures. The soil conservation techniques
used to combat and control erosion must be designed to do
their job efficiently. This can only be achieved if we know
the severity of the problem which has to be faced, and
quantitative of erosivity makes it possible tomeasure
identify the basic erosion risk in different areas. With
sufficiently detailed rainfall data, maps of erosivity can
be produced for the whole country. The total annual

be used to predict annual erosion losses.erosivity can
Information can also be tabulated on how erosivity varies
during the year at any given location and this can be used
for the detailed planning of conservation farming systems.

There is, however, very little information available in
characterization of rains for theirsub-Saharan Africa on

erosive potential. Although patterns of rainfall erosivity
have been established in Zimbabwe (Stocking and Elwell,
1976a), West Africa (Roosez 1977), and Zambia (Pauwelyn et

such studies have been specifically madeal., 1988a z b), no
for Tanzania. This study attempts to rainfallassess
erosivity parameters in Tanzania.



5
1.2 Objectives of the Study

The main objective in this study was to make an iso-erodent
of Tanzania.map

The specific objectives in this study were
1. To collect rainfall datat

2. To select erosivity index for calculating
erosivityz

3. To model the erosivity,
4. To extrapolate the model to a large number of

rainfall stations, and finally,
5. To map the results.
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CHAPTER TWO

LITERATURE REVIEW

2.1 Factors which influence erosion
The fundamental cause of soil erosion is that rain acts
upon the soilz the study of erosion can be divided intoso
how it will be affected by different kinds of rain, and how
it will vary for different conditions of soil. Erosion is
thus a function of the erosivity of the rain and the
erodibility of the soil, or

(1)Erosion = f (Erosivity, Erodibili ty)

the potential ability of the rainErosivity is defined as
Erodibility is definederosion ・ theto ascause

vulnerability of the soil to erosion.

Erodibility of the soil depends inherenttheon
characteristics of the soilz i . e. its mechanicalz chemical
and physical composition; the topographic features,

especially the slope of the land; and the treatment given

to the soil i. e. how it is managed.

2.2 Rainfall

Soil loss is closely related to rainfall partly through the
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detaching power of rain drops striking the soil surface and
partly through the contribution of rain to runoff. This
applies particularly to erosion by overland flow and rills
for which intensity is generally considered to be the most
important rainfall characteristic.Fournier (1972) showed
that *he average soil loss per rain event increases with
increasing intensity of the storm.

than temperate rainsTropical rains are more erosive
because of the high intensity of the tropical storms (Lal,
1977) . A majority of the tropical rainstorms fall in the
category of 'erosive' storms while only 5% to 10% of
temperate storms are erosive. Tropical storms are generally
accompanied by high- intensity winds which further increase
their aggressiveness.

Lal (1976a) observed that at Ibadan, Nigeria, 15, 10, and
30 per cent of storms during 1972 z 1973 and 1974z

intensities greater
than 75 mm h'. He also observed storms with intensities
greater than 130 mm h'1. At Samaru (in the Northern Guinea
Savannah zone with an average annual rainfall of 1100 mm) f

Kowal and Kassam (1976) reported individual storms
and peak intensities of 120 to 160exceeding 50 mm mm

Roose (1971) observed in Abidjan, Ivory Coast, that it is
for 150 to 200 mm to be received in 24 hours withcommon a

respectively, had 7.5- minute maximum
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h_|. Dunne and Leopold (1978)sustained intensity of 40 mm

found that iniso-hyetal map of Kenya,who prepared an
tropical areas with high annual rainfallz the rains sustain
maximum intensity for return period of twoone hour with a

High rainfall intensities have been reportedyears.
the tropics. Kampen (1974) reportedelsewhere

h_, sustained for 30 minutes inintensities of 85-100 mm
Hyderabad, India. Ramaiah and Sreenivas (1975) reported
maximum 30-minute values of 84 mm h-1 in the Mysore region

h_, commonlyof southern India. Rains intense as 100 mmas
occur in Sri Lanka (Joshua, 1977) . High intensity rains are
particularly damaging at times when the vegetation cover is
poor (Wilkinson, 1975b; Stocking and Elwell, 1976a)・

Erosion is related to two types of rain event, the short
duration intense storm where the infiltration capacity of
the soil is exceeded and the prolonged storm of low
intensity which saturates the soil. In many instances, it
is difficult to separate the effects of these two types of
event in accounting for soil loss (Morganz 1986).

The question arises of how much rain is required to induce
significant erosion. Many authors agree that most erosion

exemplified by rainstormsin moderate eventsoccurs
Similar opinions are evident inyielding 30 to 60 mm.

attempts to define a critical rainfall for erosion. Hudson
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(1981) gives figure z based on his studies in Zimbabwe,a
of 25 mm h", a value which has also been found appropriate
in Tanzania (Rapp et al.z1972) and in Malaysia (Morganf
1986)・ Van Asch and Epema (1983) show that loweran even

h'1 may bethreshold of 2.5 appropriate. Stockingmm more

index.30

They considered only rainfall greater than 12.5occurrences
mm as storms, and that a storm must have a maximum five-
minute intensity (I5) greater than 25 mm h_,.

Threshold level of intensity will depend upon the
resistance to detachment offered by each individual soil.
In addition, since flowing water has the ability to cause

will not be accounted for in thedetachment, this energy
thiserosivityrainfall values and, consequently,

phenomenon may mask the threshold value associated with
soil detachment. Threshold values also vary with the

in his earlier works inerosion process. Morgan (1986),
Malaysia in 1972, found that overland flow occurs in the
Kuala Lumpur area of Malaysia with rainfall intensities of
60 to 7 5 mm h*1.

2.3 Erosion and Energy

There is a great deal of experimental evidence to suggest

and Elwell (1976a) used arbitrary criteria to construct 
composite erosivity map of Zimbabwe based on El
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a link between erosive power and the mass and velocity of
falling drops.

In separate and similar laboratory experiments, Ellison
(1944) and Bisal (I960) found that erosive power is linked
with the combinations of drop and drop velocity andmass
thus it is associated with kinetic energy. Ellison (1947)
reported that the detachment hazard (D【) is directly
proportional to the product of detachability (D2) and the

rain (D?) and inverselydetaching capacity of the

proportional to the resistance factor R of the surface

reducing runoff velocity.covers and mulches in

(2)A

erosion is directlyMihara (1951) found that splash
correlated with kinetic energy. Rose (I960) carried out
laboratory study of high-intensity rainfall on East African
soils, and found momentum to be significant in explaining

In Australia, Williams (1969)soil loss than energy.
conducted field studies vegetated plots under naturalon

He concluded that momentum the mostrainfall・ was
significant parameter, and pointed out that the climate,
soils, slopes, and vegetation under which his study was
conducted were similar to those in tropical Africa and

山 *。3〕 
R
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South America. He suggested that similar results may,
therefore apply to these countries. However, it has been
shown that for natural rain, the relationships between
intensity and either momentum kinetic energy are ofor
similar form (Hudson, 1981)・

2.4 Rainfall erosivity indices

Morgan (1986) asserts that the most suitable expression of
the kineticthe erosivity of rainfall is an index based on

energy of the rain. Thus the erosivity of rainstorm is a

function of its intensity and duration, and of mass,
diameter and velocity of the rain drops.

analysis of drop-sizeTo compute erosivity requires an
distributions of rain. Laws and Parsons (1943) , based on
studies of rain in the Eastern United Statesf show that
drop size characteristics vary with the intensity of the
rainz for example the median drop diameter (d50) increases

his studies of tropicalwith rainfall intensity. In
rainfall in 1963 f Hudson (1981) indicates that this

relationship holds only for rainfall intensities of up to

100 mm h'1. At greater intensities, median drop size

decreases with increasing intensity, probably because

greater turbulence makes larger drop sizes unstable.
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Wischmeier and Smith (1958) z based on the work of Laws and
Parsons (1943), obtained the equation,

8.73 log10 IKE 11.87 (3)+

h'1- and KE is thewhere I is the rainfall intensity in mm
kinetic energy, (・

Kinetic of individual rainstorms be computedenergy can
from equation (3) if recording raingauge record isa
available. The intensity increments from the chart are
substituted in the equation. The energy value determined
from this intensity multiplied by the millimetres of rain
falling at this rate gives the energy value of that
increment of the storm. These partial products are summed
to obtain the total kinetic energy value for the storm.

For tropical rainfallz Hudson (1981) gives the equation,

(4)29・8KE

which is based on measurements of rainfall properties in
Zimbabwe. Calculation of kinetic energy and total kinetic

storm using this index is similar to that ofofenergy
equation (3) explained above.

127 . 5 
~I~
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In Italy, Zanchi and Torri (1980) carried out similar

research and obtainedz

KE 9.81 + 11 (5)I 二

Wischmeier and Smith (1958) found that soil loss by splash,
overland flow and rill erosion is related to compounda
index of kinetic energy and the maximum 30-minute rainfall

The 30-minute
intensity is the greatest average intensity experienced in
any 30-minute period during a storm. It is computed from
recording raingauge charts by locating the greatest amount
of rain which falls in any 30 consecutive minutesz and then
doubling this amount to get intensity in mm h"・ A break

defined by Wischmeier (1959) a periodbetween storms was as
of six consecutive hours with less than 1.27 mm of
rainfall. This index was selected as the most appropriate
rainfall parameter for use in the soil loss prediction
equation.

The EI30 index explained from 72% to 97% of the variation in
individual-storm erosion from tilled continuous fallow on
six widely scattered soils. The percentage of the soil loss
variance explained by the index greater than thatwas
explained by rain amount and maximum 5-，15-, and 3 0-minute

all combined inintensities, multiple regressiona

■25 log10

intensity (I30) . This index is known as EI30.
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equation ・

Equation (3) tends to overestimate kinetic energies at high
levels of rainfall intensities because Laws and Parsons
(1943)z upon which Wischmeierz s (1958) work is based,
measured rain drop sizes at relatively low rainfall

intensities (2.5-50.8 mm h")・ Because of this# a maximum

value of 76 mm h-1 has been imposed to estimate rainfall

kinetic energy per unit rain and 63.5 mm h' for I 30

(Wischmeier and Smith, 1978)・

Kinnel (1981), found that the relationships between the
kinetic energy per unity quantity of rain (E^) and
rainfall intensity (I) in Zimbabwe and at Miamiz Florida,

expressed best by the equationtare

[1 - pe~bI] (6)z'RA

where e is the base of the natural logarithms and z, p, and

h" the equationh are empirical constants. For I>20 mm
better description of I-EI<?K relationship inprovides a

be achieved by equation (3) ofZimbabwe and Miami than can
Wischmeier and Smith (1958) . Kinnel7s equation also takes
better into account that above a certain intensity, kinetic
energy per unit rainfall amount is no longer increasing.
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Hudson (1981) uses KE>25 as an alternative erosivity index.
To compute KE>25 for single storm, the kinetic energya
received in those time increments when rainfall intensity
equals 25 mm h'1 or greater are summed.

isThe amount of rainfall in each intensity class
multiplied by the appropriate energy value calculated using
equation (4) above. The total energy of the storm is
obtained by summing only products from intensities of 25 mm
per hour or more. This index can be used with less detailed
rainfall records because the I30 value, which only becan
obtained from autographic raingauge charts and is not
ordinarily recorded by meteorological stations, is not
required ・

When applied in Zimbabwe a better correlation was obtained

data and have suggested that EI3ll is the better index after
all.

Lal (1976a) also found KE>25 to be well correlated with
soil loss from a bare plot at 10 % slope, with a weighted-

average correlation coefficient of 0.60, just slightlymean
less than that of EI30 (r=0.65).

between this index and the soil loss than by using EI30.
However, Stocking and Elwell (1973b) have rev/orked Hudson7s

The calculation for KE>25 is similar to the one for EI30.
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Hudson attributed the significance of KE>25 parameter to

the presence of a value of rainfall intensity below which
rainfall is not erosive. Threshold values have been
recorded elsewhere in Africa (Fournier, 1967)・

erosion studies at theLal (1976a), after conducting soil

International Institute of Tropical Agriculture (IITA) near

better correlation of soilIbadan, in Nigeriar reported a

loss with the product of total rainfall amount A, and its
The annual index Al ispeak storm intensity I m.in.

calculated according to equation,

1 1
(7)(ai"Al,m

where a is the amount of rain in one storm in centimetres

individual storm inand im is the maximum intensity of an

cm h-1; and n, which represents the number of rain days in
a month, varies from 1 to 31. Therefore it is the summation

all rain days in the year. AIin indexof the product ai over
has units cnr h'1.

Lal (1976a) has argued that combining maximum intensity and
total rainfall into AI1U index, provides a more accurate
indication of rainstorm erosivity than using either of the
parameters alone. Another advantage of the AIm index has

than EI3u.
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been demonstrated to be its simplicity to compute.

The AIin index includes the maximum intensity which is an
important factor in tropical rainstorms, and the total
rainfall, which takes into account the fact that a very
intense storm that lasts only short period and results ina
low total rainfall, is usually non-erosive. However this
index needs wider applicability and evaluation.

highly correlated withThe AIin index was found to be morem

soil loss than the EI3U and KE>25 indices. The weighted-mean
average correlation coefficients for all slopes and all

between soil loss and the KE>25, EI30 and AIm indicesyears
were 0.60, 0.65 and 0.69 respectively.

general method of comparisonIn an attempt to establish a
in order to estimate the relative importance of water

of soil conservationerosion and judge the urgency
Fournier (1956) and Fournier and Henin (1959)measures,

analyzed the sediment load values of more than 140 rivers
Asia and the United States and foundin Europe, a
correlation between total annual erosionsignificant

(tonnes km'2) and the rainfall coefficient C,
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(8)

of the year and P is the mean annual rainfall.

The soil loss or specific degradation D, in tonnes km-2 of

river, expressed in fourthe catchment area of the was
highly significant 1 inear correlation equations of the
general form:

(9)aC - b D

where a and b are coefficients whose magnitude depend upon

the orographic coefficient 0, of the equation,

(10)o

where H is the mean height of the terrain above its base
level and S is its projected area.

Fournier showed that erosion function of thewas
z aggressiveness7 of climate, as expressed by a high degree

of rainfall concentration in a short period of the year and

the steepness of the terrain. The established relationship

H2 
~S

P2 
P

where p is the mean monthly rainfall in the wettest month
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did not apply to torrential watersheds those that had aor
very thin soil mantle or no soils at all.

Low (1967) produced a tentative annual soil erosion map of
Peru using p2/P index, and found national average erosiona
value of 1 501 tons per square kilometre to be more than
double the value quoted by Fournier for South America. Low
explained this anomaly resulting from the extremelyas
hilly conditions in Peru and the tendency for rainfall to

be concentrated in relatively short periods during the

year ・

p2/Pmodification of Fournier'sArnoldus (1980) proposed a
value. He used Spi2/P in which pi is monthly precipitation

and obtainedthe annual precipitation,isand P a
correlation coefficient of 0.83 between this index and El30

for 14 West African raingauge stations.

element of doubt is cast on the applicability ofAn
index to small catchments. theMoreover,Fournierz s

correlations which he established relate to normal erosion
the earth7 s surface, which has little influence by man.on

It is the actions of man on the earth's surface at farm or
field scale that soil conservationists are concerned about.
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2-4.1 Erosivity indices and soil loss

To be valid index of potential erosionA erosivityas an an
index must be significantly correlated with actual soil
loss in the field.

Wischmeier and Smith (1958) and Wischmeier (1959) found in
the USA an average coefficient of determination (R2) of
0.71 when only kinetic energy and of 0.88 when EZ v/as30

correlated with the soil loss. Lal (1976a) attained

comparable conclusion while studying Alfisol in westernan
Nigeria slope of 1, 5f 10 and 15 percent (sectionon a
2.4). Bolls (1979) found that for Indonesia, the average

coefficients of determination between soil loss and the
were around 0.8, and not significantly

different. Kayombo (1977) used meteorological and soil loss
data from Henderson Research Station, Zimbabwe and found

highly correlated with soil loss fromthat AIni index was aIH

bare plot.

Support of EI3o index outside the United States of America

has been considerable. Hudson (1961) tested EI30 index on

bare plot and concluded that it only marginally lesswas
significant than his index, KE>25. However his tests
applied to very limited field conditions. Later, when data
from other plots in the study were analyzed by Elwellsame

EI30z KE>25, and AIin/
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and Stocking (1973a,b, 1975) and Stocking and Elwell
(1973a, bz 1976a, b) it was shown that for a wide range of
plots, energy-intensity parameter the best predictoran was
of soil erosion. On balance, significant results were
obtained from more plots under varying conditions. El was30

superseded by EI5/ and EI15 (energy times maximum 5- and 15-
minute intensity, respectively) plots with high andon
medium crop cover, respectively.

Wilkinson (1975a) reported that runoff and soil loss on
bare, cultivated Iwo soil in western Nigeria closelywas

index modified by the time position ofrelated to an El 3()

the peak intensity.

Ulsacker and Onstad (1984) conducted research in Kenya to
evaluate soil and water losses as influenced by climate,
soilz and management practices. They used the data obtained
from three fallow runoff plots located on the National
Dryland Farming Research Station, Katumani. Coefficients of
determination of 0・69 and 0.72 were obtained when EI,n and

(rainfall amount times maximum 30-minute intensity),Al
regressed on soil loss. They concludedrespectively, were

that for Kenya conditions studies, the El is a good
erosivity factor.

In Zambia, Lenvain et al (1985, 1988) found that Wischmeier
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and Kinnel Indices developed the level of correlationsame
with soil loss.

Basing the foregoing discussion on the correlation ofon
erosivity indices and actual soil loss in the field, it
appears that most of the erosivity indices other than
Wischmeierz s El empirical rlocalz parameters whichare
have been found to apply to either fixed set ofa
circumstances or to a limited of field conditions.range

zgeographicalz parameter in that it maya
not be the most significant for individual field plots but
which may overall be the most accurate predictor of soil
loss from a wide range of field conditions i.e. when as
many soil types and conditions as possible are considered.
This is substantiated by the fact that the index was the

the United States on the basis ofbest parameter over
results from over 40 field experimental stations. On the
contrast, Hudson，s research, for example, was confined to
Henderson Research Station in Zimbabwe.

EI3o is the nearest universal parameter that can be expected
to explain soil loss from a reliable base of bare or
continuous fallow. This base i.e. bare continuousor

advantage in that it is readilythefallow, has
reproducible in different environments and does not involve

the highly complicated interactions of a vegetation system

The EI3o index is
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at the air/soil interface.

Erosivity indices which simpler to calculate than EI30are

could be of great advantage especially in developing
countries which have inadequate meteorological data, but
only .if their simplicity goes hand in hand with the

with which they to predict soil loss.accuracy are

2.5 Modelling rainfall erosivity

countriesdeveloping adequatelack ofIn many

meteorological data limits the use of various erosivity
it is only the rainfall amount whichindices. In many cases

is recorded. Even the raingauge networks are inadequate and
those that are available are sited solely on convenience.

Availability of rainfall intensity data is even more scarce
Erosivity indices like EI30rthan the rainfall amount.

KE>25 z total KEZ and the AIIU require intensity data over a
long period to enable the calculation of the mean annual
values ・

In these cases, where countries lack sufficient rainfall

records from autographic gauges to enable to calculate

erosivity nationwide, an attempt is made, for the recording

be determined, to findstations where erosivity can a more
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widely available rainfall parameter which significantly

correlates with erosivity and from which erosivity values
may be predicted using a least-squares regression equation.

Kayombo (1977) studied data from meteorological stations in
England and Wales. He observed very highly significanta

relationship between daily erosivity and daily total

rainfall, annual erosivityand between and annual

precipitation. He used the latter relationship to estimate

annual erosivity from mean annual rainfall data formean

and constructed an estimated mean annual640 stations,

erosivity map of England and Wales.

Roose (1977) analyzed data in Ivory Coast and Burkina and

found that there existed a simple relation between the mean

5-10 year period and theannual factor R (or EI3lJ) over a
period, such thatmean annual rain H during the same

(11)0.5 HR

where R is the mean annual EI3U index in foot-tons per acre
and H is the mean annual rainfall in mm. This relationship

found to hold for many locations in West Africa andwas
thus was used to produce a tentative erosivity map (of R)
for West Africa.
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Ateshian (1974) made erosivity map of West of the Rockan

Mountains based power function relating mean annualon a

erosivity to the six hour rainfall total with a return
period of two years.

daily erosivity values using Hudson7 s KE>25 and daily
rainfall total for four rainfall regions of Malaysia. The
resulting equations enabled him to predict daily erosivity
values from daily rainfall data. The annual erosivity
obtained showed a highly significant relationship with the
annual rainfall amounts:

(12)9.28P - 8 838.15EVa

where EVa is the mean annual erosivity in joules per square
metre, and P is the annual precipitation in mm. Morgan used
the resulting relationship (equation 12) to produce map

annual erosivity of KE>25 index, for Malaysianof mean
Peninsular ・

Stocking and Elwell (1976a), Elwell (1976), Bolline et
al.(1980)z and Pauwelyn et al. , (1988a,b), among others,
also observed a good linear exponential relationshipor
between daily, monthly annual erosivity and the amountor

Morgan (1986), using rainfall intensity data for a three 
month period in 1969, derived regression equations between
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of rainfall. In Tanzania, Mtakwa and Ngaillo (1988),
computed EI30 and AI1U values from seven-year data base and
observed a high and significant correlation betvzeen the two
erosivity indices and the rainfall amount. (In their study
they found that the average annual erosivity of Sokoine
University of Agriculture Farm were 394 Jha'1 for EI30/ and
148 cm%" for AIin).

In order to minimize the standard error of prediction, Bols
multiple exponential(1978) developed in Indonesia a

regression equation, using the parameters of average
monthly total amount of rainfallz average number of rain
days and average maximum daily rainfall per month. He

coefficient of determination of 0.99. In Zambia,obtained a
multiple linear regressionPauwelyn et al. (1988),used a

used by Bols (1978) tomodel with the same parameters as
calculate erosivity and produced an iso-erodent map of
Zambia using the indices EI3()/ Kinetic Energy (Kinnel,
1981) , and AIin. Daily amount of rainfall explained 96, 95z
and 89% of the variation in those indices, respectively.

Moore (1979) examined rainfall erosivity parameters for 35
stations in Kenya, Tanzania, and Uganda. The relationship

annual erosivity wasbetween the KEI5>25 parameter and mean
tested for linear, logarithmic and quadratic regression

equations. The latter two gave little improvement theover
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simple linear forms. The correlation of 0.79 between mean
annual rainfall for all 35 stations was observed. But he
found that the standard of the regression equationserror
could be reduced by splitting the stations into four
groups: The coastal stationsr the inland stations below
1250 m above sea level, the inland stations above 1250 m
and the stations the Uganda plateau. Using the groupon
regressions, Moore produced map of the KEj5>25 . Hisa
erosivity map is based on the mean annual rainfall map,
topographic map, the restriction of the coastal zone to 50
km inland and the smoothing of iso-erodent lines between
the group zone. Also he observed that a map based on the
KE3u>2 5 showed a similar pattern.

Moore, however, admits that the map should be treated with
caution as it has been derived from data from onlysome

few stations and with the assumptions about the kinetic
energy-rainfall intensity relationships. Also relatively
high standard errors of estimate for the kinetic energy­

annual rainfall regression equations were observed,mean
over small areas were noted.and large variations in KEI5>25

of the erosivity indices have beenIn this chapter, some
reviewed and the attempts to adopt them in several

countries have been discussed. In the discussion it has

single erosivity has been foundbeen indicated that no
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without problems in its application to predict potential

erosivity in developing countries of the seasonally wet

tropics ・ big difference notedHowever, theone among
indices is the range of testing the indices have undergone
in different places and their correlation with soil loss,

It is felt that withas

characteristics, the El KE>25, and the AIm indices will30/

continue to be used, where applicable, in the seasonally
wet tropics in the foreseeable future until something
better or zuniversalz along.comes

index is selected for studying and

mapping erosivity in Tanzania. This index is chosen because

The first is that itof the following reasonreasons.

incorporates the kinetic energy of rain v/hich is generally
the driving force of erosion (Wischmeier andaccepted as

Smith, 1958; Hudson, 1981; Kinnelz 1981; Morgan, 1986 ).

The second reason is that the index reflects considerable
research data and has shown to be correlated to soil loss
in the f ield in many countries (section 2.4.1) . The third

is that the index enables direct to theaccessreason
Universal Soil Loss Equation to assess rill and inter-rill

erosion. Equation (3) is used to describe intensity-kinetic

energy per unit quantity of rain relationship from which

the Universal Soil Loss Equation isthe R factor in

explained in section 2.4.
modifications to accurately reflect tropical rainfall

In this study, EI3U
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(section 2.4).calculated
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CHAPTER THREE

MATERIALS AND METHODS

3.1 Study area

3.1.1 .Location

carried in the v/hole of Tanzania which isThe study vzas

located at about a longitude of 30-40 degrees East, and
latitude of about 1-12 degrees South.

3.1.2 Climate

Tanzania has Equatorial type of climate generally modified
marked in rainfallby altitude. Seasonal changes are more

than in temperature. Temperatures vary considerably with
altitude. Daily maximum on the coast exceeds 32 degrees
centigrade. On the highlands minimum temperature may fall
below 2 0° C. The annual rainfall varies considerablymean

majorto about 2700 mm. There are twofrom about 300 mm
rainfall patterns. The two rainy season (bimodal rainfall
pattern) in the North (March to May, and October to
December) contrast with the one rainy i . e. uniinodalseason
pattern (December to April) in the South. Rainfall totals

aspect and altitude. There are three geographicaldepend on
fertile coastal lowland, vast interior plateauzones: a
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and several mountain regions with the famed Mt. Kilimanjaro
(5895m asl)z which is the highest point in Africa.

3.2 Collection of rainfall data for modelling erosivity

The rainfall data for modelling erosivity were collected
from 11 Meteorological stations representative of the whole
country. The 11 stations Dar es Salaam, Morogoro,are
Zanzibar (Kisauni Airfield), Moshi, Mwanza, Bukoba, Iringa,
Mbeyar Songea, Dodoma, and Kigoma. The first six stations
have two rainfall peaks while the last five stations have

rainfall peak. The stations representative of theareone
The autographic charts, fromthree geographical zones ・

which the data were extracted were obtained from the
Directorate of Meteorology Headquarters, Dar-es-Salaam.
Except for Iringa, where an ofaverage seven years was
used, all the data from other stations were averaged for a
period of ten years. Most of the charts used were those

recorded before the break up of the East Africanwhich were
under which the Directorate ofCommunity in 1977,

Meteorology was operating, because, for several years after
1977 z many stations had no continuous and reliable data
(charts) . Table 1 (page 44) shows the details of each
station, including location, mean annual rainfall, and the
years analyzed. Table 2 (page 45) shows the number of
storms analyzed for each station.
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3.3 Selection of erosivity index

index used to calculate daily erosivity ofwas

storms. This index was chosen because of the reasons given
in section 2.4 and 2.5.

3.3.1. Calculation of daily erosivity of storms

Computations of rainfall amount, intensity, kinetic energy,
and erosivity done manually and based onwerewere

information obtained from the charts of daily recording
raingauge.

When calculating erosivity of storms, a threshold value of

introduced to distinguish betweenmillimetre wasone

erosive and non-erosive storms, because, daily storms
smaller than one millimetre might yield negative kinetic

This is due to the limitations of the energyenergy.

equations of Wischmeier (1959) and Kinnel (1981).

The autographic raingauge records a chart cumulativeon

rainfall amount against time. The hyetograph produced
during each rainstorm was divided into 15-minutes segments
of nearly uniform intensity, from which the amount of
rainfallz and later, intensity for each segment were

separated withcalculated ・ period ofStorms sixa

The E 工 3()
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consecutive hours with less than l.3mm of rainfall were
considered different (Smith and Wischmeier, 1962)・ Alsoas

limit of 76 mmh_, imposed on the rainfall intensitywas
(Hudson, 1981; Carter at al.z 1974). The total number of
storms analyzed from rainfall charts is 10 084 while the
grand .total of all the storms analyzed (including those
from missing charts) is 10 217 (Table 2, page 45)・

calculated relative to rainfallKinetic energy was
intensity using the modified Wischmeier and Smith (1978)
equation,

(13)= 11.9 + 8.7 log!

Where I is the rainfall intensity in a segment of a chart,
mmh\ E1 the kinetic energy in the same segment#

obtained byThe total kinetic energy for each segment was
multiplying by the corresponding rainfall in the

segment,

nun'1)E (孙-2)

Where E is the total kinetic energy for each segment with

units Jm*2.

* rainfall amount: (mm)・ (14)
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The El was calculated the product of the kineticas3U

of the storm and the 30-minute maximumE,energy,
intensity, I30. Maximum intensity defined by Wischmeierwas
(1959) as twice the maximum amount of rain falling in any
30-minute period. The index was calculated per equation,as

(15)^30 E *孩

30-minuteTotal kinetic energy, JWhere E InV

J m'2mm h-1. EI30 unitsh_|; EI3o indexmaximum intensity, mm
were converted from J m*2mm h'1 to J ha'1 mm h‘ by multiplying
by 104 m2 ha-1. These were later converted to r convenientz
sized numbers for individual storms and annual values (R)
by dividing by 107mm h'1 giving EI3U in Jha-i.

to calculate I in cmh'1 and E in Jm-2Another procedure was
by 100 cmh"1 to get R in Jm-2 which is

the same value as R in Jha-1.

3.3.1.1. Missing data

Some of the rainfall charts were found to be missing or
could not be analyzed because of defective tracing

mechanism of the automatic rain recorder. The erosivities

of the corresponding storms approximated by using thewere

least square lines between the amount of daily rainfall and

and than to divide El*
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the corresponding erosivities for the available charts of
each station. Least square lines were established for each
station: (i) for storms of all amounts, (ii) for storms of
amounts smaller than 10 mm, (iii) for amounts of storms of
at least 10 mm・ The computer statistical package, MSTATC,

u^ed to create least square lines (Table 3)・was

3.4 Modelling erosivity

summed to get monthly erosivities.Daily erosivities were
The average monthly erosivities were then calculated. In
order to minimize the standard error of estimate, multiple
linear regression was used. The predictor variables used to
model monthly erosivity the average monthly totalv/ere
rainfall, Rt, mm; average number of days per month with at

of rainfall, Rn; average daily maximum(1)least one mm
rainfall of month, Rmaxz mm; and the number of days per
month with at least 10 mm of rainfall z RnlO. EI3U index was

mm daily rainfallA threshold value of onethe response.
introduced to make a distinction between erosive andwas

function ofrainfall. The MULTREGnon-erosive the
statistical package MSTATC, of the computer v/as used to
develop the model. One model was obtained in the form :

+ bx + cy + dz + ew (16)%
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Total monthly erosivity, J ha-1; and x, y, z, andWhere EIU

w stand for Rt, Rnz Rmax, and RnlO, respectively, as
explained above.

However, since addition of the variable RnlO (average
number of days per month receiving rainfall of at least 10
millimetres) did not improve much the prediction model, the
model above was reduced to :

(17)a + bx + cy + dzE.m

Rmax as above.Rnz and zWhere x Rt, y

3 • 5 Extrapolation of the model

The model obtained above (equation 17) used towas
calculate monthly erosivities of 347 rainfall recording

stations selected from all over the country. There are over

1 000 rainfall recording stations in Tanzania, most of

concentrated along the coastal fertile lowlandwhich are
especially in the sisal estates, and in some of the densely
populated parts of the interior, especially in the

The Selous Game Reserve which bordersinstitutions ・
Morogoro and Coast regions, Ruaha National Park and Rungwa

Game Reserve, which occupy parts of Iringa and Singida

respectivelyt and Masai Steppe in Arusha region majorare
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with no rainfall records. Other areas, including theareas

eastern central parts of Tanzania have few recording
stations. All the rainfall data from different locations

obtained from the Directorate of Meteorologywere
Headquartersz Dar-es-Salaam, where they kept.are

From a map which shows the precise location of all the
rainfall recording stations in Tanzania in terms of
longitude and latitudez it possible to select the studywas

distribution ofstationsz taking into consideration an even
the stations over the country and the availability of long
term averages of rainfall parameters. Most of the monthly

fed in the model were averaged for at least tenaverages
years.

The monthly erosivityz and the annual erosivity, Rz (which
of the monthly erosivities) for eachis equal to the sum

station were calculated by the computer using the Word
Perfect Package.

iso-erodent map of Tanzania3.6 Preparation of an

made using class interval ofClasses of erosivity awere
100 J ha"1. The annual erosivity of each station was coded
by using numbers of the class to which the station belongsz

3 for a station in class 3 with an annual erosivity ofe.g.
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250 to 349 Jha-1 with median value of 300 (Jha-1) . Thesea

numbers 3, 4 , 5, etc. then plotted on their respectivewere

places on the map of Tanzania using the longitudes and the
latitudes to locate the precise location of each station.
The original map of Tanzania mainland was drawn at a scale

of Zanzibar was drawn atof 1:7 000 000 while the amap
scale of 1:1 000 00C. Then it was possible to make an iso-
erodent map of Tanzania by joining points of equal
erosivity (Figure 1, page 53)・
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CHAPTER FOUR

RESULTS AND DISCUSSION

The four-variable model obtained for predicting erosivity
was

(18)一 2.84 + 1.08x - 4.14y + 0.48z - 6.73

Where,

Average total monthly rainfallz mm,Rtx
Average number of days per month with at least 1Rny
mm of rain (=zNumber of rain days，)，

=Rmax= Average maximum daily rainfall of the monthr mm,
=RnlO= Average number of days with rainfall of at leastw

10 mm.

did not improveSince adding the fourth variable, RnlO,

much the model in terms of the standard error of estimate

(Table 5) , this model was reduced to the following three

variable model:

(19)一 2.94 + 0.87x - 4.84y + 0.67z

To test the global usefulness of this linear multivariate
analysis of variance F-test was done by themodel, an
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computer using the MSTATC statistical package. The test
statistic, Fz is given by

(20)F

Mean square model / Mean square error

Where n is the sample size and k is the number of terms in
the model.

The R2-value is 0.98. This implies that the least square
model has explained 98% of the total variation of EI3U with
the rainfall parameters. So we test the hypothesis

Ho : B2 0

:At least one of the three model coefficients is notHa
zero

The rejection region is F > Fa

(k + 1) 128. We chose a 0.05; we132, k 3, n =n
where F is based on kif F > F 3

128 denominator degrees of freedom,and n-(k+1)numerator
i. e. F > 2.68 (from Tables) . The computed value of F-

(SSyy - SSE) /k 
CSEj [n - (k+1)]

R2jk 
(l-R2)/[n - (k+1)]

will reject Ho,
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statistic is 1885.84 (see Appendix 2) . This F-value falls
in the rejection region. F 2.68. In fact
the computer print out (Appendix 4) shov/s that the results

significant at all values of 0% (highlyare a

significant) and reject the null hypothesis. Thus thewe
data provides strong evidence that at least one of the
model coefficients is not zero. Thus the multivariate least
square model appears to be useful for predicting EI30 index
without making error.

Regression between observed or calculated EI30 and predicted
values showed a high correlation coefficient of 0.99El 3()

(Appendix 5)・

In this study only linear regression correlations were

tested. Bols (1978), and Pauwelyn et al (1988a,b), as
explained in section 2.5, developed for Indonesia and

respectively, multiple exponential regressionZambia,
equations, to predict annual erosivity using the parameters
of rainfall amount, number of rain days and maximum daily

month. Pauwelyn et al (1988a) obtainedrainfall aper
coefficient of determination of 0.96 z 0.95 z and 0.89 when an

exponential relationships between daily rainfall and the

EI31u kinetic energy, and AIni indices, respectively, were
sought. He used this relationship to calculate EI30 for the
missing rainfall charts. caution should beHowever,

1885.84 » Fqs
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exercised when exponential relationships are used since the

possibility of overestimating parameters is high.some

Models based multiple exponential regression are alsoon
difficult to handle.

When the long term mean annual rainfall is compared to that
of the period analyzed (i.e. 10 years except Iringa where
seven years mean was used) , the discrepancy is less than 10

cent for all stations except Zanzibar where theper
discrepancy is 12 per cent (Table 1)・ This discrepancy is

also found in the 20-year and long term annualmean
rainfall for Zanzibar meaning that the annual rainfall for

some doubt is cast on theZanzibar is highly variable. Also
10-year mean rainfall of Dodoma during the research period.
The 20-year mean and the long term mean appear to be very
close (567 and 566 mm, respectively) z showing that the
annual rainfall in Dodoma station varies very little.
However the 10-year mean annual rainfall is only 510 mm, an
obvious underestimation・

made to group the stations used forAn attempt was
modelling erosivity according to physiographic regions e.g.
the stations for the Southern Highlands alone (Iringa,
Mbeya, and Ruvuma) and the Coastal regions alone (Dar-es-

Zanzibar and Morogoro)・ Though theSalaam, group
slightlycoefficients increased,correlation the
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corresponding standard error of estimate did not increase
significantly, and thus the model resulting from the pooled
stations was selected the best and adopted.as

When each station used in the modelling consideredwas
separately (Table 3) , the correlation coefficients for

storms of all sizes were found to be varying from 0.84 to

0.93 z and all were highly significant, while the standard

error of estimate of the regression equations varied from

When all the 10 084 storms4.88 to 8.80 (mm)・ were
considered, the overall correlation coefficient between
daily rainfall amount and the corresponding erosivity index

found to be 0.90, (also highly significant), meaningwas
that the variation in storm size explained 81 per cent of
the variation of the EI3U index. However, the standard error
of estimate of the regression equation still highwas
(7.02).
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Table 1. General information on the selected Met Stations.

Location annualMean
(Altitude m asl) rainfall (mm)

35°46'E

35°46'E

37°39,E 1971-1990: 858

37°20,E

33°28'E

29°40'E

32°55,E

39°12,E

39°13,E

31°49ZE

Morogoro 
(Morogoro)

Mbeya 
(Mbeya)

Mwanza 
(Mwanza)

Kigoma 
(Kigoma)

Dodoma 
(Dodoma)

Songea 
(Ruvuma)

Iringa 
(Iriruga)

1911-1970:
1971-1990:
1911-1990:

1894-1970
1971-1990
1894-1990
1932-1970
1971-1990
1932-1990
1937-1970
1971-1990
1937-1990

1949-1970
1971-1990
1949-1990

1894-1970
1971-1990
1894-1990

1148
1127
990

1084
1063
1074

1564
1707
1637
2075
2091
2082

566
567
566
672
598
622

855
868
878

Years 
analyzed
66,67,68,69,
70,71,72,73,
74,76
72,73,74,75,
76,77,80

71,72,74,75,
76,77,80,81,
82,83
72,73,74,75,
76,77,79,80,
81,82
67,69,70,71,
72,73,74,75,
76,77
62,63,64,65,
66,67,69,71,
76,77
71,72,73,74,
75,76,81,82, 
83z84
66,67,68,69,
70,71,72,73, 
74z75
68,69,70,71,
72,73,74,75,
76,77

68,69,70,71,
72,73,74,75,
76,77
69,70,71,72,
73,74,75,76,
77,82

Bukoba 
(Kagera)

Zanzibar 
(Zanzibar)

6°10,S/ 
(1120)

8°56ZSZ 
(1758)

4°53'S, 
(840)

2°28'S, 
(1140)

6°13,S/
(18)

l°20'S, 
(1144)

6°50'S, 
(526)

3°21'S, 
(813)

1959-1970：
1971-1990：
1959-1990:

1956-1970
1971-1990
1956-1990

1953-1970
1971-1990
1953-1990
1952-1970
1971-1990
1952-1990

965
1009
981

1133
1111
1122

930
916
919

7°38ZSZ 
(1428)

6°52'S, 
(53)

Moshi 
(Kznjaro)

Station 
(Region)

D'Salaam 
(D'Salaam)

10°40'S,35°35'E 
(1036)
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Table 2. Details number of storms analyzed from selectedon

Met stations.

Station No.of storms Number ofNumber of Total no.
missinganalyzed of storms years

analyzedfrom charts charts

Dodoma 104186412

Iringa 73982396

108539Morogoro 844

Moshi 1070515690

109616Mbeya 955

972 10Kigoma 7965

109279918Songea

1025 10181007Mwanza

1013 1016D'Salaam 997

1254 107Zanzibar 1247

1691 1038Bukoba 1653

10217Total 10713310084



0.44
12.32
8.80

Y=0. 30x 
Y=1.34x Y=1.09x

Y=0.30x 
Y=l.68x 
Y=1.32x

Y=0.30x
Y=1.42x
Y=l.15x

Y=0・27x Y=1.53x 
Y=l.18x

x，
Y=0.25x
Y=1.55x
Y=l・24x

Moshi: 
xVlOmm, n=474 
x>10mmz n=216 
all x, n=690

Y=O.26x
Y=1.26x
Y=0.99x

Y=0.28x
Y=l.61x 
Y=l.13x

n=563
n=355
n=918

Y=0.25x
Y=0.81x

n=654
n=301
n=955

0.41
Y=1.10x -10.58

3.30

n=273 
n=123 
n=396

n=583
n=261
n=844

0.45
all Y=l.17xx，

5.55Y=l.14xx,
All 11 stations:
All x, n=10 084

Bukoba: 
x<10mmz n=966x>10mmf n=687
'' n=1653

Y=0.25x
Y=l.47x -15.916.20

Y=0.28x 0.49
5.69

Y=l.50x -15.31
Y=1.21x

Y=0.22x
Y=0.84x

0.34
Y=l.llx -10.46

3.36

x，

all x,
Zanzibar: 
xvlOmm, n=798 
x>10mmz n=449 
all x, n=1247

all x,
Dar-es-Salaam: 
xvlOmm, n=681 
x>10mmz n=316 
'' n=997

Mwanza:
xvlOmm, n=681
x>10mm, n=326
… n=1007

x，

Dodoma:
x<10mmz n=257 
x>10mmz n=155 
all x, n=412
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Table 3. Correlations between daily amount of rain (mm) per storm. x，and corresponding EI^ index, Y •

Regression equation r Standard error 
of estimate

0
9
6

0
9
7

0
7
6

0
9
7

0
8
6

0
7
4

0
1
7

1

9
7
7

4
9
3

7
7
3

4
2
4

6
2
8

4
7
8

7
0
8

4
2
0

0
8
2

5
8
4

2
1
0

5
9
5

7
6
 4

4
7
7

0
8
6

0
6
6

0
 5
 5

1

0
3
 5

1

7
6
 7

4
9
0

5
7
 4

5
2
 3

3
5
0

5
7
 1

3
0
4

5
4
4

0
0
6

0
0
3

4
2
5

0
7
5

0
3
4
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Table 5 shows stepwise regression (a screening procedure
which involves choosing the important variables to be
included in the model) , of the monthly prediction model. It
is evident that as the number of variables in the model
increases, the R-square also increases, while the error sum
of squares decreases markedly, and also the standard error
of estimate decreases, thus making the prediction model
more accurate. However, adding the fourth variable, RnlO
does not appreciably improve the model.

Stepwise regression of the multivariate linearTable 5.

prediction model (n 132)・

R2 StdStep Variable Regression line Error error
ofSSadded
estimate

13.110.95 22341a+bxRt1 =x

9.830.97 12460a+bx+cy2 YRn =y

8.71a+bx+cy+dz 0.98 97003 YRmax=z

8.43a+bx+cy+dz+ew 0.98 9024Y4 Rnl0=w

When each variable is considered separately (Table 6), we

note that the average monthly total rainfall is the best

index. Regression explainedone-variable predictor of El 30
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95% of the total variation of EI3u index with rainfall

amount. However, the standard error of estimate is almost

two times bigger than when the daily amount of storm is

correlated with the corresponding erosivity (Table 3). This

leaves daily total rainfall the best one-predictoras

variable of daily erosivity, and hence, monthly and annual

erosivity.

Correlation between monthly variables used forTable 6.

modelling erosivity and monthly EI30 index (n

132)・

Variable Residual (Error) Std error of Studentr
estimate t-valueSS

13 ・ 11x (Rt) 49.210.95 22341

28.58y (Rn) 0.76 106199 20.17

22.36(Rmax) 649730.85 27 ・ 34

19.42(RnlO) 49034 32.130.89w

Interactions of the independent variables used for

modelling erosivity also present. While the RnlOare was
the second best one-variable predictor of erosivity, it
does not appear in the three-variable least square model

in the two-variable modelz when stepwise(Table 5), nor
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regression is done. Presence of interaction terms means
that each of the independent variable does not affect the
response (EI30 index) independently of the other independent
variables ・

The coefficient of Rn (-4.84) in the model has a strong

moderating effect on the El index. High values of Rn3t)

index, especially when it is
accompanied with small values of Rmax. Probably frequent
storms (big Rn values) come in lighter intensities than
less frequent storms (small Rn values)・

The model responded well to the following criteria for a
model of erosivity:

The estimated erosivity should be as accurate as1.
possible, giving minimum error sum of squares

compared with thewhen the predicted values are
observed or calculated erosivity (Appendix 4,5);

or minimalThe model should predict zeroa2・

rainfall (Appendix 6);erosivity for zero

The erosivity index should increase as rainfall3・

(highly significant and positiveincreases

correlation between storm amount and erosivity

index; Tables 31 5Z Appendix 6);

greatly decreases the EI3ll



51
4・ The same amount of rainfall having fewer number

of storms should give a higher erosivity than
one with the amount but having greatersame
number of storms (this observed whilewas
calculating erosivity values from rainfall
amounts);

The model should be simple to handle and based5.

easily available parameters (Pauwelyn et al.on
1988b)・

The station which recorded the lowest erosivity is Naururu
R of 176 joules per hectare. This station iswhich has an

located in one of the driest areas of Kilimanjaro region.
The station which recorded the highest R is Manow which has

R of 2105 joules per hectare; the station is located inan
the mountainous region of Mbeya receiving high amount of
rainfall. The iso-erodent map is shown in figure 1. Basing

the collected data the destructive potential of rainfallon
from 176 Jha-1 to 2105 Jha-1.in Tanzania ranges

More than 70% of the destructive potential of the rain is
expected in five months of the year i. e. from December to
April. April is the most erosive month of the year. It
contributes about 20% of the total annual erosivity.
Together with March they contribute about 35% of the total
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annual erosivity. The least erosive months are June, July,
August, and September. Together they contribute only about
6% of the total annual erosivity.

The areas in Rungwe district in the Southern Highlands
region of Mbeya recorded the highest erosivity potential.

Highlands, especiallyThe Northern Mtareas near
Kilimanjaro also have high erosivity. Other withareas

relatively high erosivity are the north eastern parts of

the country, particularly the western parts of Lake

Victoria and the eastern areas of Lake Tanganyika; the

Zanzibar Island a whole; the coastal areas; and someas
of Ruvuma region, particularly those in the east ofareas

Lake Nyasa. The central parts of Tanzania, particularly

Dodoma region and the areas bordering Dodoma region viz・
Arusha (southern parts)f Iringa (northern parts)z and

whole, have low potential of erosivity.Singida region as

As explained in section 2.2, areas receiving big amounts of

be very erosive especiallyrainfall of high intensity can
poorly vegetated soil. The present authorif they fall on

observed, while analysing rainfall charts, that intensities

of 100 mm h”, sustained for 15 minutes or more were not

the intensities of 80uncommon in Tanzania, so are mm or

sustained for 30 minutes. A 140 mm storm was recordedmore
in Dar-es-Salaam on 6 April, 1968, with intensity of 110an
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h" which was sustained for one hour; while in Moshi/ inmm

northern Tanzania, a storm of 82 recorded on 2mm was
h"1 sustainedDecember, 1982, with intensity of 114an mm
h-1 sustained30 minutes. Rainfall intensity of 160for mm

for 15 minutes observed in Mbeya, which is situated inwas
the Southern Highlands of Tanzania, on 3 December, 1976

In Kigoma, which iswhen a storm of 42 mm was recorded.
located on the shores of Lake Tanganyika, a storm of 161 mm

7 Aprilz 1976, with intensity of 112was recorded on mman
h'1 sustained for 75 minutes; while in Bukoba, which is
located on the shores of Lake Victoria, intensity of 133an
mm h'1 sustained for 45 minutes was observed on 12 December,
1971f when a storm of 100 mm was recorded.

The potential erosivity is based on assumptions of bare-
fallow soil standard. Heavy rains falling on bare soil will

erosion than that falling well vegetatedoncause more
soil. Since areas with low rainfall contributes to sparsity

it may not be surprising that some of the drierof cover,
of Tanzania where rainfall erosivity is relativelyareas

the most eroded areas (e.g. some areas of Dodomalow, are
since the erosive rains often fallregion), poorlyon

increasing the effective erosion.protected soil, so

Serious erosion hazard may also result in areas where
rainfall erosivity is relatively high but annual rainfall
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reliability and quantity inadequate to give a goodare
grass cover ・

Moreover, some studies have shown that soils in very high
rainfall have deep permeable profiles and highareas
infiltration rates, v/hile those in low rainfall areas tend
to be more compact and shallow and to have low infiltration
rates (Stocking and Elwell, 1973a). Erosion problems in
very high beginrainfall as a result of humanareas

when the plant cover is removedzoccupation of these areas
by poor cultivation methods or overgrazing.or

Temporal variations in erosion risk revealed by theare
monthly erosivity values. The highest monthlymeanmean

occurs in April.erosivity in most parts of the country
great risk ofCultivation of land at this time creates

soil erosion.

Seasonal variations of erosivity may also be helpfula
guide when establishing plant cover in soil conservation
works, for example when carrying out gully reclamation
works which include the establishment of vegetation. In

it is essential to have rain tothis encouragecasez
growth, but highly erosive storms, e.g. those which occur
in April and March in most parts of the country, likelyare
to wash out the newly planted material. The best resort
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could be to establish the plants either at the beginning or
at the end of the rain season.

comparison is made between erosivity inIn Table 7 a

Tanzania and some of the countries where the same erosivity

index has been established.

Table 7. EI30 index in other parts of the world.

MaximumMinimum SourceCountry
El 30

Tanzania 2105176

Pauwelyn etZambia 1157259
al (1988a,b)

Sarrab (1982)Algeria 99<48

Bols (1978)8000Indonesia 500

Wischmeier935United States <34
(1978)of America

Rainfall erosivity in Tanzania, though less than in some of
than in the temperatethe tropical regions, is much more

regions of the world. When compared with neighbouring
rainfall erosivity in Tanzania is muchZambia, more

E项
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variable and erosive than in Zambia. This is probably

because of the location of these two countries relative to

the Equator and also due to the fact that while the

rainfall regime in Zambia is generally unimodal, the
rainfall in Tanzania represents three main regimes# namely
the bimodalz unimodal, and the transitional pattern. The
transitional pattern has essentially two peaks but with no

betv/een the short and long rainsdiscernible dry season
(Mhita and Nassib； 1987)・
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5.0 CONCLUSIONS AND RECOMMENDATIONS

The iso-erodent map of Tanzania has been made using the EI30
erosivity index. The map is the result of 10-year average
annual erosivities of 358 stations taken from all over the
country. The monthly erosivities of the stations, from
which the annual erosivities were obtained, were calculated
from a 1 inear multivariate least square prediction model
which obtained by studying 10 217 storms. Thewas
independent or
the average total monthly rainfall, the average number of
days per month with at least one mm of rain, and the
average daily maximum rainfall of the month. Averages of at

used in order to predict long term trends.ten wereyears

The erosivity map is the result of only 358 representative
stations selected from the whole country. More locations in

have their annualmonthly andthe country meanmeancan
erosivities (R) determined by using the monthly linear

prediction model obtained in this study, long as theso

for the locationsmonthly rainfall parameters are
more accurate erosive potentialIn this wayavailable.

for the different locations can be obtained.

Areas with high erosivity have been found to be associated
of high rainfall. This is because of the highlywith areas

predictor variables used in the model were
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significant correlation between the daily amount of
rainfall and the corresponding erosivity. The areas in

Rungwe district in the Southern Highlands region of Mbeya

recorded the highest erosivity potential. The Northern

Highlands, especially areas near Mt. Kilimanjaro also have

high erosivity. Other areas with relatively high erosivity

the north eastern parts of the country, particularlyare

the western parts of Lake Victoria and the eastern areas of
Lake Tanganyika; the Zanzibar Island whole; theas a

region.coastal and Ruvumaareasareas; some
particularly those in the east of Lake Nyasa. The central

parts of Tanzania, particularly Dodoma region and the areas

bordering Dodoma region : Arusha (southern parts), Iringa

(northern parts) , and Singida region whole, have lowas

potential of rainfall erosivity.

is an important factor determining the impactPlant cover

of rainfall on soil. Heavy rains falling on bare soil will

than that falling well vegetatedcause more erosion on

soil. since areas with low rainfall contributes to sparsity

of the drierit may not be surprising thatof somecover,

of Tanzania where erosivity is relatively low, areareas

the most eroded areas since the erosive rains often fall
increasing the effectivepoorly protected soil, soon

erosion. Soil conservation planning is more important in

these areas ・
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Moreover studies have shown that soils in very high

rainfall have deep permeable profiles and highareas
infiltration rates, while those in low rainfall tendareas
to be more compact and shallow and to have low infiltration
rates. Erosion problems in very high rainfall beginareas

result of human occupation of these areas when theas a
is removed, or by poor cultivation methodsplant cover or

overgrazing. National soil conservation strategies should

take this into consideration for effective development and

conservation planning.

general guide to soil erosionWhile erosivity is a
problems, an erosivity map pinpoints areas where a need to
conserve natural resources, i.e. soil-plant-water may be

developing country like Tanzania whererequired. In newa
lands are opened up for agriculture and the old lands are
often heavily populated and overstocked, knowledge ofa
potential erosivity is important for development planning.

seasonal variations of erosivity are importantTemporal or
in deciding, for example, which part of the year to

to establish plant cover in soilcultivate the land or
conservation works.

In order to establish the validity of the EI30 index as an
erosion indicator, field testing in different parts of the
country is necessary in order to show whether the index is
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the field.strongly correlated with the actual soil loss in



62

6.0 REFERENCES

Ahn, P・M・(1977) Erosion Hazard and Farming Systems in East
Africa. In: Soil Conservation and Manacrement in the
Humid Tropics. (Edited by Greenland, D. J. and Lal, R.)
John Wiley & Sons, Chichester, pp 165-176.

Arnoldusf H.M.J. (1980) An approximation of the rainfall
factor in the Universal Soil Loss Equation. In:
Assessment of erosion. (Edited by Deboodtz M. and D.
Gabriels). Wiley, Chichester, pp 127-132.

(1974) Estimation of rainfall erosionAteshian, J.K.H.
index. Journal of 工rriqation and Drainage. Div. ASCE,

307・100： 293

Bisalz F. (I960) The effect of raindrop splash and impact
Canadian Journal of Soilsand splash.velocity on

Science f 40: 240-245.

Bo Is, P. (1978) The 工 so-erodent Map of Java and Madoura.
Report of the Belgian Technical Assistance Project ATA
105. Soil Research Institute, Bogor. Indonesia, 280

PP-

Bolsz P. (1979) Bijdrage tot de Studie van de Bovengrondse



63

Afstroming en Erosie op Java. Ph D Thesis, University

of Ghent; 320 pp.

Bolline, A・,A. Laurant, J.M. Pauwelsz D. Gabriels, J.
Aelterman, and P. Rosseau (1980) Rain Erosivity Map of
Belgium. In: Assessment of Erosion. (Edited by De

Boodt and Gabriel) John Wiley & Sonsf New York, PP

111-120.

Carter, C. E. , J. D. Greerz H. J. Braud and J.M. Floyd (1974)

in South Central UnitedRaindrop characteristics

States. American Society of Agricultural Engineers
Transactions, 17: 1033-10373 ・

Christiannson, C. (1981) Soil Erosion and Sedimentation in

semi-arid Tanzania. Scandinavian Institute of African

Studiesr Uppsala, Sweden, 320 pp.

Dregne, H・E, (1990) Erosion and Soil Productivity in
Africa. Journal of Soil and water conservation, 15:4,
pp 431-436.

Dunne, T. and Leopold, L. B. (1978) Water in Environmen-tal
Planning. Freeman, New York, 260 pp.

Ellison, Studies of Raindrop(1944)W.D. Erosion.



64

Agricultural Engineering, 25: 131-136, 181-182.

Ellison, W. D. (1947) Soil Erosion. Proceedinas of Soil

Science Society of America, 12 : 61-70.

Elwell, H. A. (1976) Destructive Potential of Zimbabwe-

Rhodesia Rainfall. Journal. of Zimbabwe-Rhodesia

Agriculture, 76 z 6:65-74 .

Elwell, H・A・, and M・A・ Stocking (1973a) Rainfall parameters

for soil loss estimation in a sub-tropical climate.

Journal cf Agricultural Engineering Research, 18: 169-

177.

Elwellz H.A.z and M.A. Stocking (1973b) Rainfall parameters
to predict surface-runoff yields and soil losses from

Rhodesia Journal ofselected field plot studies.
Agricultural Research, 11: 123-128.

Elwell, H・A・, and M.A. Stocking (1975) Parameters for
soilandrunoff lossestimating fromannual

Rhodesia.in Wateragricultural land Resource
Research, 11: 601-605.

Fournier, F. (1956) The effects of climatic factors on soil

erosion- Estimates of solids transported in suspension



65

in runoff. Intemational Association of HydroIgical

Sciences, 38:6.

Fournier, F. and S. Henin (1959) A new climatic formula for
evaluating the specific degradation of soil. Academy
of Science. 248: 1694-1969.

Fournier, F. (1967) Research Soil Loss and Soilon
Conservation in Africa. African Soils, 12 (1) : 53-96.

Fournierf Soil Conservation. Nature and(1972)F

Environment Series, Council of Europef 242 pp.

Hudson, N.W. (1961) An introduction to the mechanics of

under conditions of sub-tropicalerosionsoil
rainfall. Proceedings of the Transactions of Rhodesi。
Science Association, 49: 15-25.

(1981) Soil Conservation. BT Batsford Ltd,Hudsonz N.H.
London. 324 pp.

(1977) Soil erosive power of rainfall in theJoshua, D.W.
different climatic zones of Sri Lanka. In: Erosion and
Solid Matter Transport in Inland Waters, IAHS-AISH
Publication no. 122: 51-61.



66
(1974) Soil and water conservation andKampenz J.

management in farming systems research for the
semiarid tropics, International Workshop Farmingon
Systems, ICRISAT, pp 1-52.

Kayombo, B. (1977) A study of empirical formulae for the

Cranfielderosivity of rainfall. M Sc Thesis,
Institute of Technology, United Kingdom, 140 pp.

Kayombo, B. (1992) Tillage systems and soil conservation in
semi-arid Tanzania. Proceedings of Tanzania Society of
Agricultural Engineers (TSAE) , 4 : 80-88.

(1981) Rainfall intensity-kinetic energyKinnel, P.I.A.
relationships for soil loss prediction. Journal of
Soil Science Society of America, 45 : 153-155.

and A.H. Kassam (1976) Energy load andKowal, J.M.

instantaneous intensity of rain storms at Samaru,

northern Nigeria. Tropical Agriculture (Trinidad) 53

185-195.

W・,S.A. El-Swaify and J. Mannering (1982) SoilKussow,
Erosion and Conservation in the Tropics. ASA Special

Publication 43, American Society of Aqronomy, Madisonz

149 pp.



67
Lal, R.(1976a) Soil Erosion Problems an Alfisol in Western

Nigeria and their control. I1TA Monograph■ No. 1
UTA, Ibadan, Nigeria, pp 19-23, 53-70.

Lal, (1977) Analysis of factors affecting rainfallR.
erosivity and soil erodibility. In: Soil Conservation

and Management in the Humid Trcoics (Edited by

and Lalz R.) John Wiley & Sons,Greenland, D. J.
Chichester, pp 49-55.

Lawst J.O. and D.A・ Parsons (1943) The relationship of
raindrop size to Intensity. Translations of American
Geophysical Union, 24: 452-60.

Lenvainz J・S・, P.L・ Pauwelyn, and V・R・N・ Chinene, V. R. N.

the measurements of the(1985) Preliminary results on
soil loss at the University of Zambia Farm. Zambia
Journal of Soil Science and Techncloqy, 8. N. C. S ・R,
Lusaka, Zambia, 82 pp.

Lenvain/ J. S. z P. L. Pauwelyn, E. B. Phiri, and C. S. Phiri
(1988) Soil and water movement unden maize on an Ooic

International SoilZambia ・ 5 thinPaleustalf
LandConservation Department ofConference.

Development, Lusaka, Zambia, 120 pp.



68

Low, F.K. (1967) Estimating Potential Erosion in Developing

Countries. Journal of Soil and Water Conservation, 22

(4): 147-148.

Lundgren, B・,and L. Lundgren (1972) Comparison of Some
soil properties in one forest and two grassland

Tanzania. Geoqrafiskaecosystems on Mount Meruz

Armales, 54A (3-4):227-240.

Mhita t M.S., I. R. Nassib (1987) The Onset and End of Rains
in Tanzania - Proceedings of first Technical Conference

Meteorological Research, Eastern and Southernon

Africaz Nairobi, 1987f Kenya, 120 pp.

Mihara, Y. (1951) Raindrops and Soil Erosion. Bulletin of
the National Institute of Agricultural Science
Series A, 1. (Japan) , 180 pp.

East Africa.erosivity inMoore z T.R. (1979) Rainfall

(3-4): 147-156.Gegrafiska Annales, 61a

Erosion and Conservation.Soil(1986)Morgan, R.P.C.

Longman Scientific & Technical, Essex, 298 pp.

Ngaillo (1988) Rainfalland J.A.M.Mtakwa, P.W.,

characteristics at Sokoine University of Agriculture



69

Farm, Morogro, Tanzania. First African Soil Science

Society Conference, 5-10 December, 1988, Kampala,

(Uganda), 94 pp.

Pauwelyn, P・L・, J. S. Lenvain and W.K. Sakala (1988a) Iso-

erodent map of Zambia, Part I. The calculation of

erosivity indices from a rainfall data bank. Soil

Technology, 1 : 235-250.

Pauwelyn, P・L・, J. S. Lenvain and W.K. Sakala (1988b) Iso-

erodent map of Zambia, Part II: Erosivity Prediction

and Mapping. Soil Technology, 1:251-262.

(1975) Rainfall erosionand G・N・ ScreenivasRamaiah, R.，

index of Bangalore agro-climatic region. Mysore

Agricultural Science Journal, 9 : 448-453.

Rapp, A., V. Axelsson, L. Berry, and D.H. Murray-Rust
(1972) Soil erosion and Sedimentation Transport in the

Tanzania. GeoqrafiskaMorogoro River Catchment,

Annales, 54-A: 125-155.

Rapp, A, (1975) Soil erosion and sedimentation in Tanzania

and Lesotho. Ambio, 4: 154-163.

(1971) Project de Rutte Contre L‘erosionRoose, E. J.



70
Hydriaue sur le Plateau Mossi (Haute Volta), OSTROM

Centre dzAdiopodoume, Abidjan, Ivory Coast, 250 pp.

Roose, E.J.(1977) Application of the Universal Soil Loss
Equation of Wischmeier and Smith. SoilIn:

Conservation and Management in the Humid Tropics.

(Edited by Greenland, D. J. and Lal, R.) John Wiley &

Sons, Chichester, pp 177-187.

Rose, C.W. (I960) Effects of rainfall and soil factors on

soil detachment and the rate of water penetration into

(Ph D Thesis, 1958) University Londonsoils ・

Summary in Soil Science, 89 (1) : 28.

Sarrab, N. (1982) Etude de lzAgressivite des Pluies sur le

1'Est Algerien. M ScSol dans quelques Stations

Thesis. Ministere de lzEnseignement et de la Recherche

Scientifique. Universite de Constantine. Institut des

Sciences Biologiques, 160 pp.

erosion.Smith, D・D・, and W.H. Wischmeier (1962) Rainfall

Advanced Aqronomv, 14 :109-148 .

Stocking, M・A・, and H.A. Elwell (1973a) Soil erosion hazard
in Rhcdasia. Rhodesia Aariculture Journal, 70: 93-101.

Stocking, M・A・, and H.A. Elwell (1973b) Prediction of
Subtropical Storm Soil Losses from field plot studies.



71
Agricultural MeteoroloQv, 12: 193-201.

Stocking, M・A・,and H・A・ Elwell (1976a) Rainfall Erosivity
over Rhodesia. Transactions of British GeoqraQhers,

1(2): 231-245.

Stocking, M・A・,and (1976b) ErosivityElv/ellH. A.

determination for erosivity stations inseven

Rhodesia. Research Bulletin, 21:40-55. Department of
Conservation and Extension, Rhodesia,

Tanga Water Master Plan (1976) Soils (Vol.iv). Germany
Agency for Tech. Co-op./Ministry of Water, Energy, and
Minerals. Dar-es-Salaam, Tanzania, 50 pp.

Ulsakerz L.G. and C・A・ Onstad (1984) Relating rainfall
erosivity factors to soil loss in Kenya. Journal of
Soil Science Society of America, 48:891-896.

Van Asch, Th. W・J・, and G. F. Epema (1983) The Power of
Detachment and Erosivity of Low Intensity Rains.
Pedolcqie, 33: 17-27.

Watson, R. (1973) Conservation problems, policies and the

origins of Mlalo Basin Rehabilitation Scheme, Usambara

Mountains, Tanzania. In: Studies of Soil Erosion and

Sedimentation in Tanzania (Edited by Rapp, R. L

Berry, and P. Temple) Monograph no. 1. BRALUPz Univ.



72

Dar-es-Salaam, Tanzania, pp 221-226.

Williams, M・A. (1969) Prediction of rainfall splash erosion

in the seasonally wet tropics. Nature, Londonz 222:

763・

Wilkinson, G. E. (1975a) Rainfall characteristics and soil

erosion in the rainforest of western Nigeria.area

Experimental Aqriculture, 11(4) : 247-255.

Wilkinson, G.E. (1975b) Canopy characteristics of maize and

Nigeria.their effect on soil erosion in western

Tropical Aaricultum (Trinidad) 52: 289-297.

Wischmeier, W・H・, and D.D. Smith (1958) Rainfall energy and

Translations ofits relationship to soil loss.
American Geophysical Union, 39: 285-291.

erosion index forWischmeierf W.H. (1959) A rainfall a

Universal Soil Loss Equation. Soil Science of America

Proceeding, 23 : 246-249.

Wischmeier, W.H.z and D.D. Smith (1978) Predicting rainfall

erosion losses, Handbook no. 537: 85-105, USA-SEA.

Elsevier Scientificerosion.(1982) SoilZacharz D.

Publishing Company, Amsterdam, 547 pp.



73

Zanchi, C. , and D. Torri (1980) Evaluation of rainfall in

central Italy. In: Assessment of Erosion (Edited by De

Boodt, M・ and Gabriels, D.) John Wileyz Chichesterz pp

133-142.



・
U

IU
I 

0
H

4Js

cd
(l)
rH
4Je 
J
o
 
I
T
e
J
U

-Hg

・5
e
M

J。
aim 

H

-ps
e

a)I

4Je

•
i

o

t-lg

ln
・9
I

IO
S

i8g
%

«

l

gw

8

H

0
-
0

7

0

g・
8

n
・g

x

cc
岳

s

-0HC«

咨

U
IH

c
«

2

sstoIaN
udde 0, L

0
-
0

H -0 
ln
・I

0
-
0

0
-
0

0 0

2

 
Hrd 

0 0

tnH

6UHTTOPOUI JOJ pesn ①JaM qofqM 
eqp 

pii2 xapul APIATSO-IM 

・I alqel! 

•H XIaNMdd 遥

K
U91

0
寸S 

L9 
0 b 

oz.

0OH
 

L
m 

99 

L<f 

0
6

bZ
 

Ns 

9Z
 cnE

S

-HM
 
q

-pUOUI 

*
£
 
J
o
 squ

rnu 

*
8
g
<
 

•m
m

、q

-pUOUI 
O
q

+JJ。
IT2JU

-H2* 

A
I

-H
fop
 

U
m

ul

-Hxeul 

*
e
*

(D>
<
 

5

-HM
 
q
p
U
O
U
I

M
a
d
 sAep 5。

squm
u 

*

(tfs
>
<
 

-
I
T
e
J
U

-He
p
A
T
q

-pu
o
m
 
I

m

+Jo

4J
a>5
e
j

a)>
<

2
 

SIT
 

18 
I*

0 0

ON
 

LE
 

8Z
 

E

寸

0 0 0 0Ng 

6W
 

%SIH

^7r 

L
N 

H

bH

T
m

-pOJ.
□

Q)a
 

AO
N

 

p
o
o
 

d

a)s 

5n<2 

In
。

 
unr 

A
tis
 

M
d
K
 

w
s
 

q

a)H 

cdh- 

s
m
o
p
o
a

0IU
« 

X
EU

IH
。容 否

d
j
d
 

6

・。 

o

・。

0
-
0

0

・。

8

・。

6・
1

6・
6

6・
8 

Z.-II

”％
U

-H
』I 

n

d

.

。
・。
》



8。
8

s

6
E

。斜

寸E8
L9

ECXI

寸 gln

o

QJa

ITI

ON

LE

H

・g

61
6

・。

AO
N

2

61
9・

T

N
L

IS
6・

I

H
g

8S

9H

ZI
IE

ZH

OH

ON

OH

9
・。

6n<

g・
I

El
inj?

g

・。

81

£

8
8

・Z

0

unr

£

gH

IE
8

H -H

II
O

S
ZH

9bT

寸Z
6Z

Z6

*

09

8 .
寸

M
d
<

gH
0 6

90S
Z8

寸E
81

3
1

。和

98
8E

。6

Z9

gm

OH

LnII

s
s

。
・1

61
6・

s

斜

Inz

T
g

2

6E
Z9

q
£

0
-
H

cng

O
Z

O
N

Hcn

。
・8

1
。

1

OE

0I£
xdU

Q
I

s

H
M

。1
富

Iw

X

CUUIH

£

♦

. aph
ajso

jo 5um
apoul Jog pasn 

① 
“OM qD

IqM 
0
5
 pue xepuf Am

A

-HSO
JH 

・z e-qel!

・I 
X

-Hp
u

a)d
d
<

p

(Dn
u

-H
4Ju
。
。

5

-PO
0
 

d

Q)s

寸S 
M

sow

u
g
 

”
 O
M
O
5
O
M
O
W



9・
Z6

Tcn

Z.8E

I

IH6

N6

IE
09ln

CN
寸

9
D

O
T

6SI
El

Eq

96
AO

N
6

寸

81

寸I

Z.
CXJI

El

斜

89
91

。1

9

寸

6

・g

0

。7

0

0

0

0
-
00

T

0

0

Hz

0

・m

SH

*

寸z
6・

I

£

ZO
I

LZ

斜

Z
6
H

9H

rng

8・
9

H
Z
H

M
9
S

S
I

6・
gl

斜

6・
g

8g

Z
O
H

H
H

fncn

og

q
£

9
二

91
8E

98
O
R

0 - OH

d
L

M
I

斜

6・
g

<rL

H
H

斜

N6

u«

xdmu

0
1
2

MW

U
N

x

cd
岳

O
H
S

I
M

q
o
I
q
M

cn
(DT
q
E
M
2
>
 
e
q

-ppue Xepu

-HA

4J
-HA

-HS
8
E
 

・E

(l)T
q
 

籍

>

+J
-H>

-HS
O
J

(D5
u

-
ht
t

(
dpoui 

“oj 
p

CDsn

(Dj

CDM

・I 
X

-Hp
u

(l)d
d
<

p

CDn
u

-H
-pc
。
。

6

I£O
IL

 o
a)a

IN
 寸H

61SI

4JO
0
 

d
(Ds 

5
a
<

Inr 
unr 

Aes 

M
d
<

cnEI 

S
E
O
5

-HX

u
g



Isol

8・Z8 
6901

989
6Z.0I

L6

斜

o
Q)a

g
・rnI 

161
6EI

ml

9E

cn6

AON
gg

g
・寸

6Z

Hm

6gr4

SH

寸r)

寸・g

gHT

g・I
E6

8

斜

寸9

0

0

0

寸寸

3

斜

0-0

g
 

・H

6

g
・。

6

S
r

0-0

HH

9

0-0

0

cnT

8

寸・。

7

6
・N

91

n -0

6

寸9

Hz

8

gm

0

Md<

6Z
9
 

・HI

8b
bl

zbH

87
LL

T・6T 

斜

Z

科W

g
LnI

E

寸

6gH

%

6・II

E
R

q
o)H

601
g・9

I

寸

g・gl
881

z

寸

斜1
Nil

g6H

9・6

6
・£

ln9z

N
・6

sg
18

Z

寸

Hw

HM

OIUK
xe

岳

&

012
xe

岳

•
A

-P
-HA

-HS
O
S
 
S
u

-Hi
l
① P
O
E
 J

。』
pasn

q
o

-Hq
M
 
S

a)l
q
9

-H"
e
>

(Dq

-PP
U

OJx
 ① P

u

-HA

-P
-H>

-HS
O
M
M
•

寸
CDI
q

fdEH

a)M

Q)M

p
CDnuJU
。。
・I x
-Hpu
(Ddd<

SO
I

•■ezlreM
W

4JO
0
 

dos 

5
n
<

unr

E
r

••S5U
O

S



8601
16

H
O
H

斜

689

H
寸
寸I

8・
g

寸

2
6

o

Q)a

16

0

LN

8g
0 81

El
g

寸

>
O
N

寸。I

寸寸

96T
LL

8 - ZI

m
寸

IgH

9

t
o

6b
6Z

寸N

IZ.

L
N

8・
9

Z.E

d

Q)s

二

8S
8

・9

09
91

InN

97

5n<

h

・9

67
6・

s

0

6

ON

寸
・I

6H

ON

寸
・g

Z.

寸

寸N

号1?

L
N

斜

s.ln
69

*

91
8 .

寸

9S
unr

g

cnH

*

EI
goz

g6
6・

g

CH
寸

6・
ZI

M
T

(dw

*d<

9 

・0H

6

寸

81
Z6T

6
09

61

ln6z

98
LE

SH

6EI
bit

g

寸

ZH

Z
E

sr)

gz
8

g
寸

IS

g

・H

L<r

q
£

6LH

斜

6・
g

cng

OS

g・
9

69

H
M

0
H
C
«

x
(0
岳

s

4-Ju

H
M

0
H
C
«

X
3U

Q
I

2

，

・ a
w

a
jso

- i

q
)5
u

-
hi
t

(
dpoui 
“oj 
pewnq
o

-Hq
M
 
s

Q)T
q
e

-HR
2
>

Q)q

-Ppue x
 ① P

u

-HA

-P
-HA

-HS
O
J
M

・s

(DT
q

cdJI

(DM
M

・I 
x

-Hpu
<Ddd<

p

CDn
u

-HA
U
O
o

8

LL 

M
d
q

-Hzuez

u
g
 

••U
I
d
E
B
S
'
a



79

Appendix 1. continued

Rt Rn Rmax RnlO E工3。

188 13.2 44 6.9 116

Feb 198 13.6 47 6.8 133

16.0Mar 244 53 1669.0

Apr 370 25121.0 63 11.9

245May 351 18.0 64 10.8

692.7Jun 6.4 3594

Jul 232.91647 4.9

502.7306.8Aug 72

503.025Sep 9.182

1014.5Oct 12.6 42149

1146.44317.1Nov 190

1205.64214.7Dec 178

143873.2Total 153.42163

Table 6. Erosivity index and the variables which were used 
for modelling erosivity.

Bukoba:
Jan
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Appendix 2. Regression analyses between daily storm amount (RT) and corresponding EI30 index.

Data file : NYEHHJL
Title : Dodoma Het. Station, x<10 nm

Function : MULTIREG
Data case no. 1 to 257

RT xl
EI30

Uncorrected
Minimum Maximum Sum Mean Sun of Squares

1.00 9.50 1033.20 4.020 5735.14
0.00 4.20 152.80 0.595 261.04

257 Cases x'ead 0 Hissing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

21.171 0.0003.7709e-0027.9837e-0012.6191e-001 1.23716-002

-0.458373Intercept

0.637
0.636
0.798
0.492

ANALYSIS OF VARIANCE TABLE

SignifMean SquaredfSum of Squares

108.47869 448.23 0.000108.478687 1
0.2420125561.713685

256170.192372Total

Coefficient of Determination (R-Square)
Adjusted R-Square
Multiple R
Standard Err of Est.

Regression 
Residual

Variable Regression 
llumbar Coefficient
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Appendix 2・ continued

Title mm

RT xl
EI30

Uncorrected
Minimum Maximum Sum Mean Sum of Squares

10.00 67.00 3629.80 23.418 111536.90
2 0.40 101.00 2564.90 16.548 99733.41

155 Cases read 0 Missing cases discarded

Determinant of matrix 1.000000

Standard Std. Partial Std. Err. of Student
Regr. Coeff. Partial Coef T Value Prob.Error

8.59646-001 4.1304e~002 20.813 0.0001.2632e+000 6 ・ 0691e-002

-13.032859Intercept

0.739
0.737
0.860
9.886

ANALYSIS OF VARIAHCE TABLE

Mean Square F SignifSum of Squares

42336.49124 433.17 0.00042336.491240
97.7360515314953.615049

Total 57290.106289 154

Regression 
Residual

Function : MULTIREG
Data case no. 258 to 412

Data file : NYETHX
:Dodoma Met. Station, xHO

Coefficient of Determination (R-Square) 
Adjusted R-Square 
Multiple R 
Standard Err of Est.

Variable Regression
Humber Coefficient
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Appendix 2. continued

Data file

mra

Function : MULTIREG
Data case no. 1 to 412

RT xl
EI30 Y

Uncorrected
Minimum Maximum Sum Mean Sum of Squares

1.00 67.00 4663.00 11.318 117272.04
0.00 101.00 2717.70 99994.456.596

412 Cases read 0 Missing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

2.3672e-002 37.075 0.0008.7764e-0019.9000e-001 2.6703e-002

-4.608377Intercept

0.770
0.770
0.878
6.781

ANALYSIS OF VARIANCE TABLE

SignifHean SquaredfSum of Squares

0.0001374.54163212.401213
18855.122832 410

Total 82067.524046 411

63212.40121
45.98810

Regression
Residual

Variable Regression
Ilujnber Coefficient

NYETH1
Title : Dodoma Met. Station, all x

Coefficient of Determination (R-Square) 
Adjusted R-Square 
Multiple R 
Standard Err of Est.
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Appendix 2. continued

nn

Function : 1IULTIREG
Data case no. 4874 to 5146

RT xl
EI30 y

Uncorrected
Minimum Maximum Sum Mean Sum of Squares

1.00 9.50 1084.10 3.971 5968.19
2 0.00 3.60 175.80 0.644 291.76

273 Cases read 0 Missing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentVariable Standard Std. Partial
Partial Coef T Value Prob.Humber Regr. Coeff.Error

26.353 0.0003.2183e-0028.4812e-0012.7789e-001 1.0545e-002

-0.459566Intercept

0.719
0.718
0.848
0.430

ANALYSIS OF VARIANCE TABLE

SignifMean SquareSum of Squares

694.48 0.000128.434808 1
27150.117720
272178.552528Total

128.43481
0.18494

Regression
Residual

Data file : NYETHX
Title : Iringa Met. Station, x<10

Regression 
Coefficient

Coefficient of Determination (R-Square)
Adjusted R-Square 
Multiple R 
Standard Err of Est.



84
Appendix 2・ continued

Function : KULTIREG
Data case no. 5147 to 5269

RT xl
EI30 y

Uncorrected
Minimum Haximum Sum Mean Sum o£ Squares

1 10.00 60.00 2613.20 21.246 69741.84
2 1.20 127.30 2005.60 16.306 80053.12

123 Cases read 0 Missing cases discarded

Daterminant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

20.837 0.0008.8434e-001 4.24416-0021.6136e+000 7. 7438e-002

-17.975086Intercept

0.782
0.780
0.884
9.235

ANALYSIS OF VARIANCE TABLE

Mean Square SignifSum of Squares

37030.38356 434.17 0.00037030.383559
85.2896212110320.044061

47350.427619 122Total

Regression 
Residual

Data file : NYKTHX
Title : Iringa Met. Station, x>10 mm

Coefficient of Determination (R-Square) 
Adjusted R-Square 
Multiple R 
Standard Err of Est.

Variable Regression
Humber Coefficient
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Appendix 2. continued

Function : MULTIREG
Data case no. 4874 to 5269

RT xl
EI30

Uncorrected
Minimum Maximum Sum Mean Sura of Squares

1.00 60.00 3697.30 9.337 75710.03
2 0.00 127.30 2181.40 5.509 80344.88

396 Cases read 0 Missing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

2.4504e-002 35.657 0.0008.7374e-0011.1254e+000 3 ・1561e-002

-4.998405Intercept

0.763
0.763
0.874
6.405

ANALYSIS OF VARIANCE TABLE

Hean Square F Signi£dfSum of Squares

52163.52494 1271.42 0.00052163.524940 1
41.0277416164.927699 394

68328.452639 395Total

Data file : NYKTHX
Title : Iringa Met. Station, all x nm

Regression
Residual

Variable Regression
Humber Coefficient

Coefficient of Determination (R-Square) 
Adjusted R-Square 
Multiple R 
Standard Err of Est.
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Appendix 2. continued

mm

Function : MULTIREG
Data case no, 413 to 886

RT
EI30

Uncorrected
Minimum Maximum Sum Mean Sura of Squares

1 1.00 9.50 1756.04 3.705 9201.90
2 0.00 4.40 242.55 0.512 378.95

474 Cases read 0 Missing cases discarded

Dsterminsnt of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

2.76726-002 28.878 0.0007.99116-0011 2. 4567e-001 8. 5071e-003

-0.398436Intercept

0.639
0.638
0.799
0.442

ANALYSIS OF VARIAIICE TABLE

F SignifMean SquareSum of Squares

833.96 0.000162.730967
92.101749 472
254.832716 473Total

Regression
Residual

Data file : N YET  Hl
Title : Moshi Met. Station, x<10

162.73097
0.19513

Variable Ragression
Number Coefficient

Coefficient of Determination (R-Square)
Adjusted R-Square 
Multiple R 
Standard Err of Est.
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Appendix 2. continued

ran

Function : 1IULTIREG
Data Cc<se no. 887 to 1102

RT

EI30

Uncorrected
Minimum Maximum Sum Mean Sun of Squares

10.00 148.00 5981.90 27.694 266130.17
2 0.60 212.00 4885.70 22.619 383127.28

215 Cases raad 0 Missing cases discarded

of matrix = 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coaf T Value Prob.Regr. Coeff.Error

39.779 0.0002.3594e-0029.3855e-00i1.5460e+000 3.8865e-002

-20.19702SIntercept

0.881
0.880
0.939

12.319

ANALYSIS OF VARIANCE TABLE

Hean Square F SignifSum of Squares

240141.58250 1582.40 0.000240141.582499 1
151.7576921432476.145240

215272617.727738Total

Coefficient of Determination (R-Square)
Adjusted R-Square
Multiple R
Standard Err of Est.

Regression
Residual

Variable degression 
number Coefficient

Data file : NYMHtSrL
Title : lioshi Met. Station, x>10
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Appendix 2. continued

x mm

Function : MULTIREG
Data case no. 413 to 1102

RT
EI30

Oncorrected
Minimum Maximum Sum Hean Sura of Squares

1.00 148.00 7737.94 11.214 275332.07
2 0.00 212.00 5128.25 7.432 383506.23

690 Cases read 0 Missing cases discarded

Daterminant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

61.403 0.0001.49776-0029.1961e-0011.2446e+000 2.0270e-002

-6.525540Intercept

0.846
0.845
0.920
8.802

ANALYSIS OF VARIANCE TABLE

SignifMean SquaredfSum of Squares

292092.31477 3770.38 0.0001
77.47020688

689345391.815341Total

292092.314767
53299.500574

Variable Regression
Number Coefficient

Regression
Residual

Coefficient of Determination (R-Square) 
Adjusted R-Square 
Multiple R 
Standard Err of Est.

Data file : MYETHX
Title : Moshi Met. Station, all



89

Appendix 2. continued

nm

Function : MULTIREG
Data case no. 1103 to 1685

RT xl
EI30

Uncorrected
Minimum Maximum Sura Mean Sun of Squares

1 1.00 9.50 2180.61 3.740 11389.95
2 0.00 3.80 271.70 0.466 366.33

5S3 Cases read 0 Missing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

31.674 0.0002.51248-0027.9577e-0012.1666G-001 6.8404e-0031

-0.344339Intercept

0.633
0.633
0.796
0.389

ANALYSIS OF VARIA1ICE TABLE

Mean Square F SignifSum of Squares

151.79662 1003.22 0.0001151.796616
0.1513187.910931 581

582239.707547Total

Regression
Residual

Data file : NYETHX
Title : Morogoro Met. Station, x<10

Variable Regression
Humber Coefficient

Coefficient of Determination (R-Square) 
Adjusted R-Square 
Multiple R 
Standard Err of Est.
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Appendix 2. continued

Data file : NYETHX
Title : Morogoro Met. Station, x^iO ora

Function : ifULTIREG
Data case no. 1686 to 1946

RT >:1
EI30 y

Uncorrected
Minimum Maximum Sum Mean Sum of Squares

10.00 91.00 5405.00 20.709 144537.18
2 0.30 3268.50 12.523 100944.7385.60

261 Cases read 0 Missing cases discarded

1.000000Determinant of matrix

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

22.890 0.0003.5739e-0028.1804e-0011.10986+000 4.84fl5e-0021

-10.459971Intercept

0.669
0.668
0.818
8.755

ANALYSIS OF VARIANCE TABLE

F SignifMean SquaredfSum of Squares

40160.55511 523.94 0.00040160.555108 1
76.6516919852.787574 259

Total 60013.342682 260

Regression 
Residual

Coefficient of Determination (R-Square) 
Adjusted R-Square 
Multiple R 
Standard Err of Est.

Variable Regression
Humber Coefficient
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Appendix 2. continued

:Morogoro Met. Station, all x mm

Function : MULTIREG
Data case no. 1103 to 1946

RT xl
EI30

Uncorrected
Hinimun Maximum Sum Mean Sum of Squares

1 1.00 91.00 7585.61 8.988 155927.13
2 0.00 85.60 3540.20 4.195 101311.06

344 Casas read 0 Missing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Cosff.Error

46.224 0.0001.8323e-0028.4695e-00i8.4071e-001 1.8188e-002

-3.361468Intercept

0.717
0.717
0.847
5.388

ANALYSIS OF VARIANCE TABLE

Mean Square F SignifdfSum of Squares

2136.66 0.000162020.760397
24440.755337 842
86461.515734 843Total

Regression 
Residual

Data file : NYETH1 
Title

62020.76040
29.02703

Coefficient or Determination (R-Square)
Adjusted R-Square 
Multiple R 
Standard Err of Est.

Variable Regression
Humber Coefficient
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Appendix 2. continued

ran

Function : HULTIREG
Data case no. 1947 to 2600

xl
EI30

Uncorrected
Minimum Maximuni Sum Mean Sura of Squares

1.00 9.50 2613.60 3.996 14310.64
2 0.00 4.60 382.23 0.584 601.75

654 Casos read 0 Missing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

2.3713e-002 33.561 0.0007.9584e-0012.4897e-001 7. 4186色-003

-0.410534Intercept

0.633
0.633
0.796
0.461

ANALYSIS OF VARIA1ICE TABLE

Mean Square F SignifdfSum of Squares

239.63596 1126.34 0.000239.635958
0.21276652138.716794

653Total 378.352752

Regression
Residual

Variable Regression
Humbsr Coefficient

Coefficient of Determination (R-Square)
Adjusted R-Square 
Multiple R 
Standard Err of Est.

Data file : NVEZTTHdL
Title : Mbeya Het. Station, x<10
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Appendix 2. continued

Data file : NVETHX
Title : Mbeya Met, Station, xZIO nm

Function : 1IULTIREG
Data case no. 2601 to 2901

RT xl
EI30 y

Uncorrected
Minimum Maximum Sura Mean Sura of Squares

1 10.00 56.00 5918.80 19.664 146246.34
2 0.20 97.00 3352.55 11.138 91568.22

301 Cases read 0 Missing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

24.725 0.0003.31438-0028.1948e-0011.1043e+000 4.4664e-002

-10.577453Intercept

0.672
0.670
0.819
7.718

ANALYSIS OF VARIANCE TABLE

Mean Square F SignifdfSum of Squares

36416.60411 611.35 0.00036416.604106
59.5678217810.777836 299

54227.381942 300Total

Regression
Residual

Variable Regression
Number Coefficient

Coefficient of Determination (R-Square)
Adjusted R-Sguare 
Multiple R 
Standard Err of Est.
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Appendix 2. continued

Data file : NVETH1
Title : Mbeya Het. Station, all x nun

Function : MULTIREG
Data case no. 1947 to 2901

RT xl
EI30

Uncorrected
Minimum Maximum Sum llean Sum of Squares

1.00 56.00 8532.40 8.934 160556.98
2 0.00 97.00 3734.78 92169.963.911

955 Cases read 0 Missing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coex T Value Prob.Regr. Coeff.Error

48.002 0.0001.7522e-0028.4108e-0018.0666e-001 1.6805e-002

-3.296322Intercept

0.707
0.707
0.841
4.880

ANALYSIS OF VARIANCE TABLE

Mean Square SignifdfSum of Squares

54870.43644 2304.23 0.0001
23.81289953

77564.119832 954Total

54870.436439
22693.683393

Variable Regression
Itober Coefficient

Regression 
Residual

Coefficient of Determination (R-Square)
Adjusted R-Square 
Multiple R 
Standard Err of Est.
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App&ndix 2. continued

Function : HULTIREG
Data case no. 3909 to 4569

RT xl
EI30 Y

Uncorrected
Minimum Maximum Sum Mean Sura of Squares

1.00 9.50 2616.50 3.958 14242.35
2 0.00 4.60 416.77 0.631 728.91

SSI Cacas read 0 Missing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prcb.Regr. Coeff.Error

2.2488e-0C2 36.309 0.0008.1653e-0012. 8283e-001 7.7894e-003

-0.489024Intercept

0.667
0.666
0.817
0.486

ANALYSIS OF VARIANCE TABLE

Mean Square SignifSum of Squares

310.73025 1318.37 0.000310.780253
0.23573659155.346774

466.127027 660Total

Variable Regression
Hueber Coefficient

Regression
Residual

Coefficient of Determination (R-Square) 
Adjusted R-Square 
Multiple R 
Standard Err of Est.

Data file : MYETHX
Title : Kxgona Met. Station, x<10 mm
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Appendix 2. continued

Data file : NYETFil
Title : Kigoma Met. Station xZIO nm

Function : MULTIREG
Data case no. 4570 to 4873

RT xl
EI30 Y

Uncorrected
Minimum Maximum Sum Mean Sum of Squares

10.00 161.00 6493.90 21.362 211309.91
2 0.60 242.40 5076.80 16.700 273187.2S

304 Cases read 0 Missing cases discarded

Deteminant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

45.175 0.0002.06609-0029.3332e-0011.4985e+000 3.3170已-002

-15.309589Intercept

0.871
0.871
0.933
8.968

ANALYSIS OF VARIANCE TABLE

SignifMean SquareSum of Squares

164118.06448 0.0002040.78164118.064479
80.4193830224286.653254

303188404.717733Total

Regression
Residual

Variable Regression
Humb^x' Coefficient

Coefficient of Determination (R-Square)
Adjusted R-Square
Multiple R
Standard Err of Est.
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Appendix 2. continued

:Kigoma Met. Station all x, mm

Function : MULTIREG
Data case no. 3909 to 4873

RT xl
EI30 Y

Uncorrected
Maximum Sura Mean Sura of Squares

1.00 161.00 9110.40 9.441 226052.26
2 0.00 242.40 5493.57 5.693 273916.18

965 Casos read 0 Missing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

70.865 0.0001.2926e-0029.1602e-0011 1.2058e+000 1.7015e-002

-5.690483Intercept

0.839
0.839
0.916
6.367

ANALYSIS OF VARIANCE TABLE

Mean Square SignifSum of Squares

203599.23629 5021.79 0.0001203599.236294
40.5431539043.050096 963

964242642.286389Total

Variable Regression
Number Coefficient

Regression
Residual

Data file : NYETHX 
Title

Coefficient of Determination (R-Square)
Adjusted R-Square 
Multiple R 
Standard Err of Est.



98

Appendix 2. continued

nun

Function : MULTIREG
Data case no. 6267 to 6829

RT xi
EI30 y

Uncorrected
Hininuni Maximum Sura Mean Sun of Squares

1.00 9.60 2259.50 4.013 12129.43
0.00 4.70 338.74 0.602 549.15

533 Cases read 0 Missing cases discarded

Dsterminant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

31.235 0.0002.5510a-0027.9682e-0012.6763e-001 8.5681e-003

-0.472407Intercept

0.635
0.634
0.797
0.474

ANALYSIS OF VARIANCE TABLE

SignifMean SquaredfSum of Squares

219.26690 975.65 0.0001219.266899
0.22474561126.078528

562345.345427Total

Data file : NYETH1
Title : Songea Met. Station, x<10

Variable Regression 
number Coefficient

Regression
Residual

Coefficient of Determination (R-Square)
Adjusted R-Square 
Multiple R 
Standard Err of Est.
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Appendix 2. continued

Data file : NYETMl
Title : Songea Met. Station, x>10 na

Function : MULTIREG
Data case no. 6830 to 7184

RT xl
EI3G

Uncorrected
Hininum Maximum Sum Mean Sura of Squares

10.00 90.00 7909.55 22.280 240607.94
0.70 144.60 6116.30 17.229 286851.13

355 Cases read 0 Missing cases discarded

Deternir.nant of matrix 1.000000

Variable Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Numbsr Regr. Coeff.Error

42.297 0.0002.1607e-C029.13898-0011.5344e+000 3.6276e-002

-16.957193Intercept

0.835
0.835
0.914
9.204

ANALYSIS OF VARIANCE TABLE

Mean Square SignifdfSum of Squares

151567.04806 0.0001789.031151567.048056
64.7203035329906.264701

354Total 181473.312757

Regression 
Coefficient

Coefficient of Determination (R-Square)
Adjusted R-Square 
Multiple R 
Standard Err of Est.

Regression 
Residual
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Appendix 2. continued

Data file : MYETHl
Title : Songea Met. Station, all x

Function : MULTIREG
Data case no. 6267 to 7184

RT xl
EI30 Y

Uncorrected
Minimum Maximum Sura Mean Sum of Squares

1 1.00 90.00 10169.05 11.077 252737.37
0.00 144.60 6455.04 7.032 287400.29

513 Cases read 0 Missing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Valua Prob.Regr. Coeff.Error

62.517 0.0001.4397e-0029.0007e-0011.1830e+000 1.8923e-002

=-6.0730S3Intercept

0.810
0.810
0.900
7.083

ANALYSIS OF VARIANCE TABLE

SignifMean SquareSum of Squares

196060.17571 3908.35 0.0001196060.175708
50.1644591645950.632421

917242010.608129Total

Coefficient of Determination (R-Square)
Adjusted R-Square 
Multiple R 
Standard Err of Est.

Variable Regression
Number Coefficient

Regression
Residual
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Appendix 2. continued

Ifwanza Met. Station, x<10 mm

Function : MULTIREG
Data case no. 2902 to 3582

HT xl
EI30 y

Uncorrected
Minimum Maximum Sum Mean Sum of Squares

1.00 9.50 2632.90 3.866 14079.97
2 0.00 4.40 429.33 0.630 799.39

GS1 Casas read 0 Missing esses discarded

Dsterminant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

38.230 0.0002.1614e-0028.2631e-0011 3・ 0422e-001 7・ 9578e-003

-0.545760Intercept

0.683Coefficient of Determination (R-Square)
0.682
0.826
0.497

ANALYSIS OF VARIANCE TABLE

SignifFMean SquareSum of Squares

361.00901 0.0001461.531361.009005
0.24701679167.718467

680Total 528.727472

Regression
Residual

Data fila : 
Title

Variable Regression 
number Coefficient

Adjusted R-Square
Multiple R
Standard Err of Est.
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Appendix 2. continued

Data file : NYETMX
Title : Mwanza Met. Station, xZIO mm

Function : MULTIREG
Data case no. 3583 to 3908

RT xl
EI30 y

Uncorrected
Minimum Maximum Sura Mean Sum of Squares

1 10.00 149.00 7445.10 22.838 248917.11
2 0.70 252.80 6535.30 20.047 373132.79

326 Cases read 0 Kissing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

59.815 0.0001.6009e-0029.5758e-0011.6776e+000 2.8046e-0021

-18.265397Intercept

0.917Coefficient of Determination (R-Square)
0.917
0.958
7.877

ANALYSIS OF VARIANCE TABLE

Mean Square F SignifSum of Squares

222014.72338 3577.79 0.000222014.723384
62.0535420105.345813 324

242120.069197 325Total

Variable Regression
Humber Coefficient

Regression 
Residual

Adjusted R-Square
Multiple R
Standard Err of Est.
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Appendix 2. continued

Function : MULTIREG
Data case no. 2902 to 3908

RT xl
EI30

Uncorrected
Mininum Haximura Sum llean Sun of Squares

1.00 149.00 10078.00 262997.0810.008
2 0.00 252.80 6964.63 6.916 373932.18

1007 Cases read 0 Hissing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

1.1240e-002 83.131 0.0009.3436e-0011.3244e+000 1.5932e-0021

-6.338527Intercept

0.873
0.873
0.934
6.415

ANALYSIS OF VARIANCE TABLE

Mean Square F SignifdfSum of Squares

284403.58147 6910.73 0.000284403.581467
41.15394100541359.711025

1006Total 325763.292492

Regression
Residual

Data file : MVETHX
Title : Mwanza Met. Station, all x nn

Variable Regression
Uumbor Coefficient

Coefficient of Determination (R-Sguare) 
Adjusted R-Square 
Multiple R 
Standard Err of Est.
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Appendix 2. continued

Data file : NYETHX
Title : Dar-es-Salaam Met. Station, x<10 ram

Function : HULTIREG
Data case no. 5270 to 5950

RT xl
EI30 y

Uncorrected
Minimum Maximum Sum Mean Sun of Squares

1 1.00 9.60 2672.80 3.925 14290.36
0.00 4.70 444.01 0.652 782.18

6S1 Cases read 0 Missing cases discarded

Determinant of matrix 1.000000

Standard Std. Partial Std. Err. of Student
Partial Coef T Value Prob.Regr. Coeff.Error

2.1081e-002 39.637 0.0008.3561e-0013.0088e-00i 7.5908e-003

-0.528891Intercept

0.698
0.698
0.836
0.468

ANALYSIS OF VARIANCE TABLE

Kean Square F SignifSun of Squares

344.01332 1571.11 0.000344.013316
0.21896679148.675556

680492.688872Total

Regression
Residual

Coefficient of Determination (R-Square)
Adjusted R-Square 
Multiple R 
Standard Err of Est.

Variable Regression
Number Coefficient
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Appendix 2. continued

Data file : 3MYKTH1
Title : Dar-es-Salaan Het. Station, xNlO

Function : MULTIREG
Data case no. 5951 to 6266

RT xl
EI30 y

Uncorrected
Minimum Maximum Sum Mean Sun of Squares

1 10.00 140.00 7656.50 24.229 277788.09
0.70 219.30 6020.33 19.052 341172.03

316 Cases read 0 Missing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

2.36840-002 38.325 0.0009.0767e-0011.4220e+000 3.7104e-002

-15.402315Intercept

0.824Coefficient of Determination (R-Square)
0.823
0.908

11.271

ANALYSIS OF VARIANCE TABLE

Mean Square F SignifdfSum of Squares

186585.93684 1468.79 0.000186585.936841 1
127.0341039888.707399 314

226474.644240 315Total

Regression 
Residual

Variable Regression
Humbex* Coefficient

Adjusted R-Square
Multiple R
Standard Err of Est.
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Appendix 2. continued

Function : IfULTIREG
Data case no. 5270 to 6266

RT xl
EI30 y

Uncorrected
Minimum Maximum Sura Mean Sum of Squares

1 1.00 140.00 10329.30 10.360 292078.45
2 0.00 219.30 6464.34 6.484 341954.21

997 Cases read 0 Missing cases discarded

Determinant of matrix 1,000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

66.660 0.0001.3560e-0029.0391e-0011.1509e+000 i.7266e-0021

-5.440415Intercept

0.817
0.817
0.904
7.428

ANALYSTS OF VARIANCE TABLE

Mean Square F SignifdfSum of Squares

245147.22684 4443.54 0.000245147.226835 1
55.1694054893.551301 995

996300040.778137Total

Regression
Residual

Variable Regression 
number Coefficient

Coef ficiant of Determination (R-Sguare) 
Adjusted R-Square 
Multiple R 
Standard Err of Est.

Data file : NYKTWX
Title : Dar-es-Salaam Met. Station, all x rcn
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Appendix 2. continued

:Zanzibar Met. Station, x<10

Function : HULTIREG
Data case no. 7185 to 7982

RT
EI30

Uncorrected
Minimum Maximum Sura Mean Sum of Squares

1.00 9.50 3225.80 4.042 17597.14
0.00 4.50 558.10 0.699 981.45

796 C«ses rsad 0 Missing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

1.9128e-002 44.014 0.0008.41896-0013.0321e-001 6.8889e-003

-0.526300Intercept

0.709
0.708
0.842
0.465

ANALYSIS OF VARIANCE TABLE

Mean Square SignifFdfSura of Squares

418.97585 1937.25 0.0001418.975851
0.21627796172.153843

797591.129694Total

Data file : iqVKTMX 
Title

Variable Regression
Humbsr Coefficient

Regression
Residual

Coefficient of Determination (R-Square) 
Adjusted R-Square 
Multiple R 
Standard Err of Est.
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Appendix 2・ continued

Data file : NYETHX
Title : Zanzibar Met. Station, xHO mm

Function : MULTIREG
Data case no. 7983 to 8431

RT xl
EI30 Y

Uncorrected
Minimum Maximum Sum Mean Sum of Squares

1 10.00 102.00 10861.82 24.191 365189.72
2 0.40 178.40 8424.80 18.763 385697.66

449 Cases read 0 Missing cases discarded

Deterjuinant of matrix 1.000000

Standard Std. Partial Std. Err. of Student
Partial Coef T Value Prob.Regr. Coeff.Error

44.077 0.0002.0456e-0029.0164e-0011.3441e+000 3.0494e-002

-13.751294Intercept

0.813Coefficient of Determination (R-Square)
0.813
0.902
9.759

ANALYSIS OF VARIANCE TABLE

Mean Square SignifdfSum of Squares

185044.33304 1942.81 0.000185044.333041
95.2456544742574.807697

448227619.140738Total

Regression
Residual

Adjusted R-Square 
Multiple R 
Standard Err of Est.

Variable Regression
Humber Coefficient
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Appendix 2. continued

:Zanzibar Het. Station, all x ram

Function : MOLTIREG
Data case no, 7185 to 8431

RT xl
EI30 y

Uncorrected
Minimum Maximum Sum Mean Sum of Squares

1 1.00 102.00 14087.62 11.297 38278G.86
2 0.00 178.40 8982.90 7.204 386679.11

1247 Casas read 0 Hissing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

76.445 0.0001.1877e-0029.0795e-0011.0894e+000 1.4251e-0021

-5.103891Intercept

0.824
0.824
0.908
6.739

ANALYSIS OF VARIANCE TABLE

SignifMean Square FSum of Squares

265423.35986 5843.90 0.0001265423.359859
45.41884124556546.453846

1246321969.813705Total

Regression
Residual

Data file : NYKTHX 
Title

Variable Regression
Number Coefficient

Coefficient of Determination (R-Square)
Adjusted R-Square
Multiple R
Standard Err of Est.
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Appendix 2. continued

Data file : NYETHX
Title : Bukoba Met. station, x<10 dh

Function : HULTIREG
Data case no. 8432 to 9397

RT xl
EI30 Y

Uncorrected
'xinimum Maxinura Sura Mean Sg of Squares

1.00 9.50 4076.59 4.220 23015.47
0.00 4.20 587.73 0.608 986.54

9C5 Cases read 0 Missing cases discarded

Determinant of matrix 1.000000

Std. Err. of StudentStandard Std. Partial
Partial Coef T Value Prob.Regr. Coeff.Error

36.719 0.0002.0796e-0027.6361e-0011 2.51206-001 6.8411e-003

-0.451668Intercept

0.583
0.583
0.764
0.522

ANALYSIS OF VARIANCE TABLE

SignifMean Square FSum of Squares

366.74485 1348.31 0.0001366.744851
0.27200964262.211625

965Total 628.956476

Regression 
Residual

Variable Regression
Humber Coefficient

Coefficient of Determination (R-Sguare) 
Adjusted R-Square 
Multiple R 
Standard Err of Est.
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Appendix 2. continued

Data file
Title: Bukoba Met. Station, x>10 mra

Function： MULTIREG
Data case no. 9398 to 10084
Without selection

RT >:1
EI30 Y

(Jncorrected
Minimum !；aximun Sun Mean Sum of Squares

1 10.00 103.00 16155.30 23.516 514340.84
2 0.20 182.40 12789.16 18.616 595247.75

537 cases read 0 missin? cases discarded

Determinant or matrix is= .9999999

Std. Partial Std. Err. of StudentStandard
ProbPartial Coef T valueRegr. Coeff.Coefficient Error

1.6585E-02 54.320 .002.7032E-02 0.9009E+001.4684E+00

Intercept =-15.91444

0.812
0.811
0.901
9.912

TABLEVARIANCE0 FANALYSIS

SignifMean SquareSum of Squares

*2950.70 .000289871.968750
68567293.375000
686357165.343750Total

Coefficient of Determination (R-Square)
Adjusted R-Squars 
Multiple R 
Standard Err of Est.

Variable Regression 
Number

Regression
Residual

289871.96875
98.23850
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Appendix 2. continued

Data fils
x mm

Function: KULTIREG

RT xi
EI30 Y

Uncorrected
Minimum Maximum Sum Mean Sum of Squares

1.00 103.00 20231.89 12.239 537356.38
2 0.00 182.40 13376.89 8.092 596234.25

1653 cases read 0 missing cases discarded

Determinant of matrix is= 1

Std. Partial Std. Err. of StudentStandard
Partial Coef T value ProbRegr. Coeff.Humber

.001.0733E-02 83.8441.3929E-02 0.8999E+001 1.167SE+00

Intercept =-6.201754

0.810
0.810
0.900
7.498

VARIANCE TABLEANALYSIS 0 F

SignifFMean SquareSum of Squares

*7029.74 .000395172.00000395172.000000
56.21434165192809.875000

1652487981.875000Total

Data case no. 8432 to 10084 
Without selection

Title: Sukoba !Iet. Station, all

Variable Regression
Coefficient Error

Coefficient of Determination (R-Square)
Z»djusted R-5quare 
Multiple R 
Standard Err of Est.

Regression 
Residual
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Appendix 3. Regression analysis between storm size (mn) and corresponding EI30 ndex for all storns.

Data rile
nun

Function： MULTIREG
Data case no. i to 10084
Without selection

KT
El 33 y

Uncorrected
Minimum Maximum Sum llean Sura of Squares

1.00 161.00 2738812.25106222.67 10.534
2 0.00 252.80 65039.79 3017420.506.450

1008-1 ce.ses read 0 missing cases discarded

Determinant c£ matrix is= 1

Std. Partial Std. Err. of StudentStandard
Partial Coef T value ProbRegr. Coeff.Coefficient Error

.004.3543E-03 206.5435.5143E-03 0.8994E+001.1389E+001

Intercept =-5.547616

0.809

0.809
0.899
7.018

TABLEVARIANCEANALYSIS 0 F

SignifMean Square FdfSum of Squares

.0002101314.25000 *42659.922101314.250000
49.2573410082496612.500000

100832597926.750000Total

Coefficiont of Determination (R-Square)
Adjusted R-Scuare
ifultiplo R
Standard Err of Est.

Regression
Residual

Variable Rogression 
Humber

Title: All 11 list. Stations, all x
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Appendix 4. Multiple regression analysis of the monthly variables used for modelling orosivity.

Function : 1IULTIREG
Data case no. 1 to 132

Rt x2
Rn x3
Rmax x4
EI30 Y

Uncorrected
Minimum Maximum Sura Mean Sura of Squares

0.00 370.00 11417.90 86.499 1876878.65
0.00 21.00 976.00 7.394 11486.06

4 0.00 90.00 3300.40 25.003 123734.6S
0.00 270.00 7006.00 53.076 810284.00

0 Missing cases discarded132 Cases read

0.016301Dsterminant of matrix

Std. Err. of StudentStandard Std. Partial
Partial Coe£ T Value Prob.Regr. Coeff.Error

4.8720e-002 25.381 0.0001.23666-1-0008.6827e-001 3. 4210e-0022
4.0100e-002 -11.904 0.0003
3.3891e-002 6.035 0.0006 . 6714e-001 1.1054e-0014

-2.942810Intercept

0.978
0.977
0.989
8.705

ANALYSIS OF VARIANCE TABLE

Hean Square FSum of Squares Signif

142911.73967 1885.84428735.219008 3 0.000
75.781439700.023416 128

131438435.242424Total

-4.8374e+000 4.0635e-001 -4.7736e-001
2.0455e-001

Regression 
Residual

Data file : NYKNZAT3
Title :All 11 Het. Stations： Dod., Iri., Mor., Hos.r Mbs., Kig. f 

Son., Mwa., Dar., Zan.r & Bukoba.

Variable Regression
Kumber Coefficient

Coefficient of Determination (R-Sguare)
Adjusted R-Sguare 
Multiple R 
Standard Err of Est.
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RESIDUAL TABLE

Case# Obspived Predicted Residual Std. Res

90.000 84.903 5.0975 0.5856
2 47.000 41.681 5.3193 0.6110
3 66.000 63.631 -2.6310 -0.3022
4 37.000 30.522 6.4777 0.7441
5 10.000 13.093 -3.0933 -0.3553

0.000 -2.943 2.9428 0.3380
7 0.000 -2.769 2.7692 0.3181
8 0.000 -2.943 2.9428 0.3280

0.000 -2.943 2.9428 0.3380
10 0.000 -2.792 2.7923 0.3208
11 11.000 13.430 -2.4302 -0.2792
12 32.000 75.233 6.7674 0.7774
13 74.000 81.912 -7.9117 -0.9088

86.000 95.275 -9.2751 -1.0655
15 58.000 69.128 -11.1282 -1.2783
16 38.000 45.102 -7.1021 -0.815S
17 6.000 9.452 -3.4518 -0.3965
13 0.000 -2.375 2.3749 0.2728
19 0.000 -2.375 2.3749 0.2728
20 0.000 -2.789 2.7893 0.3204
21 1.000 -1.440 2.4399 0.2803
22 6.000 5.044 0.9561 0.1098

14.000 21.136 -7.1359 -0.8197
104.000 -7.9573111.957 -0.9141

25 195.000 175.920 2.191819.0802
26 109.000 112.667 -3.6666 -0.4212
27 155.000 134.791 20.2095 2.3215

-1.095623 48.000 57.538 -9.5378
29 0.2746 0.03153.000 2.725

3.1255 0.359030 0.000 -3.125
4.6695 0.536433. -4.6690.000

0.35833.119532 0.000 -3.119
3.2730 0.3760-3.27333 0.000

0.22561.965234 1.000 -0.965
-1.2380-10.777241.77735 31.000

6.8458 0.7864136.15436 143.000
15.1945 1.745476.80592.00037

-0.8689-7.563781.56438 74.000
-0.286252.491 -2.491150.00039
-0.5266-4.5844125.58440 121.000
-1.0360-9.018331.01822.00041
0.15151.31900.6812.00042

2.6417 0.3035-2.6420.000
0.31982.7838-2.78444 0.000
0.04350.379013.62114.00045

-0.0153-0.133121.13321.00046
0.69836.078961.92168.00047

13.4186 1.541482.58196.00048
-6.3768 -0.732520.000 26.37749
-3.7854 -0.434818.78515.00050

68.627 17.3732 1.995786.00051
23.1545 2.6598246.846270.00052

-23.8563 -2.740583.85660.00053
-10.0826 -1.15826.000 16.08354
-5.2875 -0.607411.2876.00055

-0.0964-0.83962.000 2.84056
-4.9682 -0.57075.000 9.96857

-0.580015.049 -5.048710.00058
50.747 0.2535 0.029159 51.000
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60 17.255 0.6553
61 85.161 -1.7415
62 40.000 48.423 -8.4230 -0.9676
63 67.000 84.916 -17.9161 -2.0581
64 34.000 27.977 6.0226 0.6918
65 0.000 -0.504 0.5041 0.0579
66 0.000 -2.943 2.9428 0.3380
67 0.000 -2.943 2.9428 0.3380
68 0.000 -2.943 2.9428 0.3380
69 0.000 -2.943 2.9428 0.3380
70 0.000 -1.277 1.2770 0.1467
71 14.000 18.613 -4.6128 -0.5299
72 76.000 90.046 -14.0461 -1.6135
73 53.000 67.002 -14.0024 -1.6085
74 39.000 42.731 -3.7310 -0.4286
75 62.000 68.916 -6.9161 -0.7945
76 87.000 94.068 -7.0675 -0.8119
77 24.000 39.889 -15.8887 -1.8252
7S 3.000 0.896 2.1041 0.2417
79 3.000 2.190 0.8096 0.0930
SO 1.000 -0.B52 1.8519 0.2127
81 2.000 -0.430 2.4303 0.2792

12.000 18.257 -6.2572 -0.7188
24.000 23.665 0.3350 0.0385

84 70.000 76.385 -6.3853 -0.7335
85 53.000 45.273 7.7272 0.8877
86 31.000 31.993 -0.9927 -0.1140
87 114.000 100.191 13.8092 1.5863
S3 192.000 197.447 -5.4471 -0.6257
89 95.000 113.554 -18.5539 -2.1313
SO 13.000 15.489 -2.4895 -0.2860
SI 7.000 6.109 0.8914 0.1024
92 4.000 1.141 2.8591 0.3284
93 16.000 16.859 -0.8590 -0.0987
94 29.000 34.196 -5.1963 -0.5959
95 77.000 85.620 -8.6195 -0.9902
96 58.000 59.787 -1.7874 -0.2053
97 59.000 58.257 0.7431 0.0854
98 33.000 29.322 3.6780 0.4225
99 86.000 77.895 8.1053 0.9311

100 212.000 219.171 -7.1707 -0.8237
101 135.000 148.710 -13.7103 -1.5749
102 32.000 49.470 -17.4701 -2.0068
103 20.COO 24.968 -4.9675 -0.5706
104 8.000 0.735 7.2650 0.8346
105 25.000 33.605 -8.6054 -0.98B5
106 37.000 43.824 -6.8235 -0.7838
107 151.000 134.008 16.9920 1.9519
108 117.000 119.515 -2.5149 -0.2889
109 81.000 70.006 10.9942 1.2629
110 112.000 95.052 16.9477 1.9468
111 108.904 14.0960123.000 1.6192
112 77.000 72.835 4.1650 0.4784
113 35.000 29.032 5.9676 0.6855
114 3.000 -0.06483.564 -0.5637
115 4.000 5.420 -1.4204 -0.1632
116 9.000 8.389 0.6109 0.0702
117 38.000 29.101 8.8991 1.0223
118 64.000 56.320 7.6803 0.8823
119 115.000 92.208 22.7922 2.6182
120 93.000 78.128 14.8717 1.7084
121 116.000 125.794 -9.7940 -1.1251
122 133.000 134.543 -1.5432 -0.1773
123 166.000 166.877 -0.8770 -0.1007
124 258.764251.000 -7.7642 -0.8919

5.7045
-15.1605

23.000

70.000
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125 245.000 257.446 -12.4462 -1.4297
126 63.000 71.066 -2.0659 -0.2373
127 24.83723.000 -1.5373 •0.2111

50.00012S 46.259 3.740$ 0.4297
129 50.000 40.914 £.0857 1.0437
130 101.000 93.299 7.70C7 0.8846

107.998131 114.000 6.0023 0.6895
122 120.000 108.521 11.4791 1.3186

Durbin-Vatscn zt^zizziz 1.564879
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Appendix 5. Regression analysis between observed and predicted values of ercsivity.

Data file : N¥E：NNZVT4
Title :MODEL: OBSERVED (CALCULATED) & PREDICTED EROSIVITY

Function : MULTIREG
Data case no. 1 to 132

EX30 OBS xl
EI30 PRE y

Uncorrected
Minimum Maximum Sum Mean Sun of Squares

0.00 270.00 7006.00 53.076 810284.00
2 -5.00 259.00 7011.00 53.114 801421.00

132 Casas read 0 Hissing cases discarded

Dctcrrainant of matrix 1.000000

Standard Std. Partial Sta. Err. of Student
Partial Coef T Value Prob.Regr. Coeff.Error

1.3070e-002 75.656 0.0009.8883e-0019.7818e-001 1.2929e-0021

1.195837Intercept

0.978Coefficient of Determination (R-Square)
0.978
0.989
8.561

ANALYSIS OF VARIANCE TABLE

Hean Square F SignifdfSum of Squares

419513.17353 5723.76 0.000419513.173527
73.293259528.121928 130

429041.295455 131Total

Regression
Residual

Variable Regression
Humber Coefficient

Adjusted R-Square
Multiple R 
Standard Err of Est.
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1.0 ARUSHA REGION

Table 1.1 Loliondo

no.

Jan. Feb. Mar. Apr May Jul.Jun. TotalAug Sep, Oct. Nov. Dec.
108 102 133 171 61 23 80322 6113 9 31 69
7.7 6.9 8.3 12.2 6.4 63.22.2 1.5 0.7 6.9 6.21.8 2.4
27Rmax, 40 43 40 18 9 9 1465 8
72 79 101 114 31 56912 15 7 22 314330

Table 1.2 Lake Ndutu Lodge

no.

Feb. Jul.Jan. Tota；Mar. Apr. May Jun. Aug. Sep Oct. Nov. Dec.
77 96 7Rt 100 103 4
7.0 7.8 8.3 1.1Rn

7Rmax 28 29
3913 28 049 60

Table 1.3 Engaruka

no.

Tota、Jul. Dec.Oct. Nov.Aug. SepFeb. May Jun.Jan. Apr.Mar.
1110 0069773Rt

0 0 07.36.1Rn
0 0 023 3626Rmax

4595 73 910 0 033 2707069 46

Table 1.4 Olduvai Camp

no.

Jul. Dec. TotaAug. Sep, Oct. Nov.Jun.MayFeb. Apr.Jan. Mar.
4 1254169 128Rt
0.70.7 1.94.210.66.2Rn

4 4 834Rmax
3342 0 459

"Rt Average total monthly rainfall, mm.
bRn Average number of days per month with at least 1 mm of rain.
cRmax= Average maximum daily rainfall of month.

2
0

27
45

3 
0

13
1.7

9
0.9
5
4

35
72

3 
0.7

18
24

20
24

21
36

11
1.5

8.5
31

8.9
30
61

29
77

74
5.3

15
1.6
8

0.4
3

42
2.4
17

106
6.1
46

102
8.3
36

0.6
2

56
5.4
31
40

19
3.4
8

96
6.0

88
6.9

635
57.7

52
4.3

61
5.2
25
42

646
46.8

28
59

92
8.6
27
54

42
4.8

APPENDIX 6. Tables showing particulars, rainfall parameters, and erosivity values of diferent stations used 
for mapping erosivity.

533
48.9

E【30

Altitude (m asl) 
610

Altitude (m asl)

District
Monduli

Altitude 《m asl) 
1524

District
Monduli

Station
923500

District
Monduli

District 
Mondul\

Station 
函505

Stat i on 
923503

Altitude (m asl) 
2134

Station 
923509

Rtfl
Rnb

Location
2.58S,35.21E

Location
2.35S,35.13E

Location
2.03S,35.37E

Location
2.59S^35.58E

EG。
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Appendix 6. continued

Table 1.5 Arash

no・

Feb.Jan. Mar. Apr. May Jun. Jul. Aug. Sep Oct. TotalDec.Nov.
75 96 72 110 24Rt 2 0 2
5.6 4.0 6.9 0 0.3

31Rmax
82 0 38430

Table 1.6 Engare Naibor

Feb. Jul. Sep Oct. Nov. Dec. TotalJan. Mar. May Jun. AugApr.
28 6160 0 392 58 117 61 8Rt

39.92.10Rn
0Rmax

484210078 48 89 88 44

Table 1.7 Tingatinga Pr. School

TotalDec.Jul. Sep Oct. Nov.AugFeb. Jun.MayApr.Jan. Mar.
23

0.10.31.6Rn
122913 8 22Rmax

202000095 34 411830

Table 1.8 Endulen

TotalDec.Nov.Jul. Sep Oct.Aug.Jun.MayFeb. Apr.Mar.Jan.
14723430170118130

11.30.8 4.012.1Rn
383 111232Rmax

453825002011733(>

Table 1.9 Oldeani (Ndamakai Estates)

TotaDec.Jul Sep Oct. Nov.Aug.Jun.MayApr.Feb. Mar.Jan.
111Rt

Rn
Rmax

60535030

4.4
13

6
0.7

2.4
14
16

17
2.5

0.6
6
5

6
1.1
3 
0

29
55

12
1.9
8

7.0
34

Altitude (m ast) 
NA

21
36

4.6
24

60
5.9

99
5.7
50

2
1.0

21 
3.0

15.3
34
94

0
0

70 
4.0 
22
53

90
6.1
33
70

45
3.4

2
0.4

18
19

0.3
2 
0

3 
0.6

0.8
3
1

24
1.7
11

131
8.7
31
90

10.2
37
75

58
8.3

0.1
2
0

0.4
3 
0

3 
0.5
3

60
4.1
26
47

4.9
36

171 
10.0 
43 
126

2
0.2

8
0.6

0
0

65
4.5
36
56

549 
40.0

3.1
23

7.8
35
79

22
41

137
13.3
34
75

9.5
28
66

217
13.4
51
155

9
7

86
9.6
23
41

347
33.8

862
87.5

62
5.2
23

25
3.3

912
68.6

85 
7.0 
26 
55

113
8.5
36
78

District 
Mbulu

District 
Monduli

Station no. 
923619

Station no. 
933503

District 
Monduli

District
Monduli

District
Monduli

Station no.
923615~

Station no. 
933513

Altitude (m ast) 
1524

Altitude (m asl) 
1829

Altitude (m asl) 
1219

Altitude (m asl) 
1768

Station
923507

E】3。

Location
3.13Sf35.16E

Location
2.56Sf36-57E

Location 
3.23Sf35.28E

Location
2?25S,35.22E

Location 
不：24S,36.25E
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Appendix 6. continued
Table 1.10 Yaida Chini

no.

Feb.Jan. Mar. Apr. May Jul.Jun. Aug Sep. TotalOct. Nov. Dec.

86 84 55Rt 79 9 3 0 7 14
5.3 4.9 5.9Rn 0.6 0 0.3 0.7

Rmax 7
El 351430

Table 1.11 Ardai Ranch

Feb. TotalJan. Jul.Mar. Apr. May Nov. Dec.Jun. Aug. Sep Oct.

117 4499 100 31 2 8

7.0 0.3Rn 8.8 0.3
33 45 2 0Rmax

34671 46 86 0 0El 70 031，

Table 1.12 Makuyuni JKT

no.

TotdJul. Nov. Dec.Aug. Sep Oct.Feb. Jun.Apr. MayJan. Mar.

2 80 017612994 67Rt
0 0.808.56.6 9.4Rn

Rmax
4430

30

Table 1.13 Oldonyo Sambu

no.

ToedJul. Dec.Sep Oct. Nov.Aug.Jun.MayFeb. Mar. Apr.Jan.

170 2335261Rt

Rn
Rmax

2410 0 0 9446 19

Table 1.14 Lucy Sisal Estates

TotalJul Dec.Aug Sep Oct. Nov.Jun.MayFeb. Apr.Mar.Jan.

4 4 12Rt
0.20.9Rn

932Rmax
0 3878 469rio

2.1
11

11
1.3
6

1
0.3

2 
0

0.4 
0

2 
0

7.2
31

Altitude (m asl〉 
1097

Stat i on 
933662

3.8
13
14

District 
Monduli

Location
3.25S,36.02E

Altitude (m asl) 
NA —

0.5
5
5

50
4.9

33
69

81
4.2

6.4
25
52

91
8.8
31
54

44 
2.4 
21 
38

145
4.7
44
130

31
6.0
13
4

0
0

1.0
12
12

36
3.9
14

63
151

6.4
14

19
30

2
0.8

0 
0

0 
0

0 
0

0.6
3 
0

0.6 
3

1.1
7
4

4.6
20
26

98
10.9
23
45

2
0.5
2
0

39
3.1
20
29

51
4.9
20
31

37
72

32
38

42
92

6.6
19
23

0.5
2

43 
3.0 
16 
31

486
37.2

604
45.1

33
68

97
11.5
23
41

1 
0

0
0

56
5.7
24
34

92
5.3
28
70

525
44.6

5.0
32
53

56
2.3
23
50

53 
5.0 
24 
35

490
55.64.0

22

65
5.4
27

Altitude (m asl) 
NA~

480
27.3

32
1.6
17
29

Altitude (m asI) 
1311

District 
Mbulu

District 
Monduli

Station no.
933643~

Altitude (m asl) 
1768

Stat i on 
933660

Station no.
933641~~

District
Arumeru

Station 
933528

Location
3.09S,36.42E

Location
3.30S,36.20E

Location
3.33S,36.49E

District 
Arumeru

Location
3.55S,35.10E

El时
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Appendix 6. continued

Tabic 1.15 Monduli (Monduli Masai)

no.

Feb.Jan. Mar. Apr. May JulJun. Sep Oct.Aug Nov. Dec. Tctol

Rt 176 17
Rn 0.2

0 493

Table 1.16 Arusha Met.Station

Feb. Jul.Jan. Oct. TotalMar. Apr. May Jun. Aug. Sep Nov. Dec.

Rt

Rmax
4331 0

Table 1.17 Kilimanjaro International Airport

TotalDec.Jul. Oct. Nov.Aug SepJun.Feb. MayJan. Mar. Apr.

Rmax
33703«>

Table 1.18 Basotu Plantation

TotalJul. Sep Nov. Dec.Aug. Oct.Jun.Feb. Apr. MayMar.Jan.

00

Rn
Rmax

391

Table 1.19 Bashay Pr.School

TotdJul. Aug Sep. Nov. Dec.Oct.Jun.Feb. MayApr.Mar.Jan.

Rn

452

9 
2.0

17
3.4
9

15
2.2
9

11
1.5
6
3

12.0
41
120

101
9.9
30
57

10
1.4
5
2

23
2.3
16
17

6
0.8
5
2

5 
1.0 
3 
0

0 
0 
0 
0

11
1.7
6
2

4
1.2
3 
0

71
6.5
19
40

115 
9.0 
41 
81

16
2.2
8
6

3
0.5
3
0

19
1.3
12
15

2
0.2
2 
0

Rt
Rn

1.4
11
12

77
5.3
27
56

771
76.8

187
15.2
42
114

92
6.8
24
60

24
0.8
21
28

1
0.6
0
0

2
0.3
2
0

7
1.7
3 
0

122
10.8
32
72

74
9.5
21
30

0.1
0
0

56 
5.0

93
8.9
34
58

48
4.2
21
33

118
9.6
39
79

108
7.9
36
77

108
8.7
38
74

12 
1.0 
9 
9

0 
0 
0 
0

0 
0 
0

0 
0 
0 
0

724
54.3

540
53.7

74
7.2
23
42

63
3.8
42
62

115 
10.0
38
74

166
12.8
46
110

59
4.8
25
42

77
9.7
22
32

66
7.5
21
32

63
5.4
23
41

640
45.1

99
6.9
32
71

106
7.7
27
70

137
9.7
40
96

68
5.3
36
55

85
9.1
28
46

36
4.4
18
19

104
6.5
32
78

121 
7.0 
37 
93

Rmax

633
56.9

Altitude (m asl) 
NA

6
1.8
3

28
4.8
12
6

74
5.3
24
52

Rmax
El”

District 
Mbulu

District
Monduli

District 
Hanang

Station no. 
933633

Station no. 
943537

Station no. 
943536

District 
Arumeru

District
Arumeru

Station 
933614

Altitude (m asl) 
1585

Altitude (m asl) 
891

Station no. 
9337115

Altitude (m asl) 
*1387

Altitude (m ast) 
1722

Location
4.01S,35.18E

Location
3.19S,36.27E

Location
3.25S.37.04E

Location 
'3.22S,36.38E

Location
4.25S,35.07E

El"

El”
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Appendix 6. continued

Table 1.20 T a Iama i Masai

n。.

Feb.Jan. Mar. Apr. May Jun. Jul. SepAug Oct. ToolNov. Dec.

Rt 6
Rn

26930

Table 1.21 Babat i

no.

Feb. Jut.Jan. Mar. Sep TotalApr. May Jun. Oct. Dec.Aug. Nov.

Rt

4830

Table 1.22 Kibaya

TotalDec.Jul. Sep, Oct. Nov.Jun. AugFeb. Apr. MayJan. Mar.

Rt
0.4Rn

408000

Table 1.23 Engasumet

TotalDec.Sep. Oct. Nov.Jul Aug.Jun.MayFeb. Apr.Mar.Jan.

Rt
Rn
Rmax

5058

2.0 COAST REGION
Table 2.1 Stiegler*s Gorge

TotdJul. Sep. Oct. Dec.Jun. Aug. Nov.MayFeb. Apr.Mar.Jan.
7Rt

Rn
Rmax

665

1
0.4
1

1
0.2
1

7 
0.9 
4

0.2
1

2 
0

13
1.6
6
5

5 
0

75
5.4
37
61

Altitude (m asl)
NA~ 一

9 
0.8
7
6

3 
0.6 
3 
0

54
5.4
19

16
1.7
9
9

Rmax 
El

48
5.5
19
25

27
2.7
14

12 
1.0 
5 
6

20
2.5
11
10

16
2.2
11

3
1.2
2 
0

16
2.1
7
6

86
5.6
39
71

90
7.9
29
57

Rn
Rmax

24
6.9
7
0

6
1.0
4
0

0.3
0
0

2
0.6
2
0

81
7.6
29
50

110
8.7
32
72

89
5.8
39
73

0
0.1
0
0

948
71.2

66
4.9
23
46

208
15.6
42
131

122
7.1
42
97

470
45.1

700
55.1

133
8.7
51
105

58
4.7
21
39

98
5.9
34
77

107
6.4
43
88

102
6.4
45
85

157
10.5
53
118

92
8.8
27
53

147
11.3
40
97

111 
12.0
28
54

103
7.2
39
78

59
5.3
24
39

102
8.3
41
73

115
4.3 
36 
100

651
60.8

668
45.6

86
5.4
25
62

69
4.7
26
52

117
7.7
45
92

127
7.6
35
94

22
3.3
14
10

25
2.4
10
14

7
0.4
3
3

2
0.6
1
0

119
9.4
33
77

71
6.7
26
44

32
6.1
10
2

28
3.3
13
14

6
1.0
3
0

121 
10.0
36
78

Altitude (m asl〉 
1311

El”

District 
Hanang

Attitude (m as I) 
152

Station no. 
953600

Station no. 
943706

District
Kiteto

District
Kiteto

Station no. 
973721

Altitude (m as I) 
1457

Altitude (m asl) 
1524

District
Kiteto

District 
Rufiji

Station
943530

El 30

Station 
953700

Location
4.28S.37.09E

Location
7.48S,37.55E

Location
5.17S,36.34E

Location 
'4.13S,35,45E

Location
5：22S,37.21E

Rmax
E I”

El”
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Appendix 6. continued
Table 2.2 Kikale

no.

Feb.Jan. Mar. Apr. May Jun. Jul TotdAug. Sep, Oct. Dec.Nov.

173 70 174 305 139 44 13 29 28 108
6.5 5.7Rn 3.6

Rmax
El 262 11%30

Table 2.3 Maf i a Ki Iindoni

no.

TocalFeb. Jul. Dec.Sep. Oct.Jan. Mar. Apr. May Jun. Aug. Nov.
163 186794110 236 612 287 90 37 19 41112 66Rt

96.4Rn
Rmax

14S223 28 6 2689 89 188

Table 2.4 Muhoro dispensary

TomJul. Dec.Oct. Nov.Aug. SepFeb. Jun.MayMar. Apr.Jan.
11131 116 240
1.06.4 11.47.4Rn
7 1422494142Rmax

65 66020 2830 0 653918494103 86

Table 2.5 Sungwi

TotalOct. Nov. Dec.Jul. Sep.AugJun.MayFeb. Mar. Apr.Jan.
16557143172Rt

4.2 10.25.615.413.6Rn
30 23 49161026624342Rmax

78811 46 42 1241906420711082El：“,

Table 2.6 Mionibo (Kingupira Ui Idl i fe)

no.

TotalJul. Aug. Sep. Oct. Nov. Dec.Jun.MayFeb. Mar. Apr.Jan.
7129Rt

Rn

0：KI

11.8
51
86

6.3
27
63

25
31

Altitude (m asl)

53
4.0

55
154

55 
6.0 
24 
32

30
5.2
19

21
30

7.0
25
37

0.5 
1 
0

3.0
10

3.6
24

43 
3.0 
31 
41

Altitude (m asl) 
NA

13.8
64

87
5.7
30

47
105

79
7.6
34
52

5.3
65 
165

0.5
13
15

Rmax
El

161
13.5
43
101

12
1.4
7

73
7.2

31 
0.9 
20
33

160
5.1
67
156

130
7.3
43
104

45
121

3 
0.3
3

4.0
19

161 
11.5 
47 
113

168
15.7
39
93

311
21.2

6.7
36
71

6.6
39

62
7.6

6.5
42

1.5
34
51

29
1.6
23

39
2.6
15

985
81.6

11.0
58

10.6
76

19.6
105
505

0.9
26
35

38
1.5
13
32

8.3
59 
138

855
49.4

1271
1112

28
5.8

38
2.3
18
31

54 
7.0 
23 
26

1274
44.32.6

36
69

107
5.6
34

107
7.6

27 
2.0

Altitude (m asl) 
■108

Altitude (m asl) 
3

Altitude (m asl) 
152

District 
Rufiji

District 
Rufiji

Station no. 
973814

Stat i on 
973903

Station no 
983906

District
Kisarawe

Station 
973905

Station
983808

District 
Rufiji

Location 
,7.55S,39.40E

Locat ion 
8.09S,39.11E

Location
7.50S,39.13E

District
Mafia

Location
7.02S,38.58E

Location
8.23S,38.37E

Ef
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Table 2.7 Kifumangao Salt Project

Feb.Jan. Mar. Apr. May JulJun. Aug Sep Oct. Nov. Dec.
77 144 187Rt

Rn
Rmax

：K>

Table 2.8.Kibi ti Health Centre

TotalFeb. JulJan. Mar. Sep Oct. Nov. Dec.Apr. May Jun. Aug.

164 114 211 108 4 10
Rn
Rmax

7711 0 899 116 169•K>

Table 2.9 Bagamoyo

no.

TotdOct. Nov. Dec.Jul. SepAugFeb. Apr. May Jun.Mar.Jan.

Rt
Rn
Rmax

72728El

Table 2.10 Kisarawe Agriculture

ToteiDec.Jul. Oct. Nov.SepAug.May Jun.Feb. Apr.Mar.Jan.

6392Rt
Rn
Rmax

782

Table 2.11 Lugoba Mission

TcxdDec.Oct.Jul Sep Nov.Aug.Jun.Apr. MayFeb. Mar.Jan.
14

Rn

:tn

0.5
4

11
4

9.8
31
70

17
3.2

1.8
5

33
2.4
21

77
9.2
25
36

11
1.7
5
2

149 
10.0 
48 
110

17
2.5
10
6

19
2.5
9

Altitude (m asl) 
NA

31
3.7
18
18

30
2.6
14
20

20
3.2
10
6

Rmax 
El

18.0
34

43
4.3
14
23

152
10.0
38
106

114 
9.0 
30 
73

94 
7.0 
34 
68

77
5.5
37
62

2.4
8
3

13 
2.0 
8

260
15.4
75
199

184
13.2
51
127

8.8
45
110

55
4.3
24
40

76
4.3
30
62

44
2.2
21
39

134
8.7
42
100

5.0
37
65

76
6.2
44
63

4.9
30
48

2
0.5
2
0

154 
11.0 
33 
100

101
6.3
37
79

13.7
38

6.1
38
73

155
11.5
43
105

11.8
47 
134

11.0
25
55

102
6.3
28
74

210 
15.8 
46 
134

1145
86.7

146
6.4
57
131

281
20.7
41

216
12.0
52
162

199
14.5
43
129

51
4.2
33
43

64
4.8
36
54

36
4.0
15
19

32
3.4
15
18

64
5.2
28
46

12S3
83.7

1313
XP3

955
61.4

953
76.5

75
5.4
29
56

252
19.6
39
148

Altitude (m asl) 
9

38
4.3
15
19

26 
3.0 
18 
17

38
5.4
13
13

35
2.9
18
26

42
3.0
28
38

Altitude (m asl) 
NA ~

145
9.5 
38 
103

158 
8.0 
63 
138

64
3.0
38
64

District
Kisarawe

District
Kisarawe

Station no. 
973920

Station no. 
973815

Station no.
963943

Station no. 
963805

District
Kisaraue

Location
6.54S,39.04E

District
Kisarawe

Station
963800

Alti tuda (川 asl) 
274

A【ti tude (ni as I) 
244

Location
6.28S,38.19E

Location 
,7M0S,39.00E

Location
7.31S,39.17E

Location
6.25S,38.55E

District
Bagamoyo
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Table 2.12 Handera Mission

Feb.Jan. Mar. Apr. May Jun. Jul. Aug Sep. TotalOct. Nov. Dec.

Rt
Rn

5EB

Table 2.13 Kwaruhombo

Feb.Jan. TotdMar. Apr. May Jul. Dec.Jun. Sep. Oct. Nov.Aug.

Rt
Rn
Rmax

729El 30

Table 2.14 Vikindu Forest

no.

TotalJul Nov. Dec.Sep Oct.Feb. Aug.May Jun.Jan. Mar. Apr.

Rt
Rn

Rmax
895El 30

Table 2.15 Chambezi

no.

TotalDec.Jul. Nov.Oct.Aug SepJun.MayApr.Feb. Mar.Jan.

Rt
Rn
Rmax

0

Table 2.16 Ruvu Farm

TotiLJul. Dec.Aug Nov.Sep, Oct.Jun.MayApr.Feb. Mar.Jan.

Rt
Rn

99B
30

17 
2.0 
9 
8

Altitude (m asl) 
6?~

Station no. 
963830

District
Bagamoyo

Location 
6.45S,38.45?

13
2.5
5 
0

39
3.5
15
24

16
2.8
8
3

40
4.9
16
19

Altitude (m asl) 
15

33 
3.5 
20 
22

46
4.5
27
33

Rmax
El

34
2.6
18
26

47
5.7
18
22

81 
6.0 
27 
57

61
4.2
30
50

108
8.8
31
69

72
5.5
30
53

21
2.8
8

70
5.0
34
57

59
3.7
31
51

20
2.5
10
9

81
6.2
37
62

177
12.4
49
124

31
3.9
12
13

57
4.1
29
46

125
10.3
35
79

19
3.3
8
3

13
3.4
4 
0

43
3.7
23
32

50
3.7
25
39

120
9.7
48
87

129
9.1
44
95

231
16.2
51
154

29 
4.0 
9 
9

1184
70.9

26
2.5
15
18

925
82.6

1060
79.3

174
9.4
48
135

231
14.5
52
163

153 
10.2 
34 
104

178 
10.2 
47 
134

20
3.4
9
4

52
3.7
26
42

123
6.9
36
95

103
6.6
38
80

97
6.9
36
72

65
4.3
32
54

151
9.4
47
114

200
16.6
36
115

334
15.8
59 
251

212 
14.8 
44 
139

121 
11.6 
32 
68

36
3.1
14
23

35
3.3
19
24

44
3.6
20
31

94
6.1
26
67

888
70.3

136
7.2
42
109

42
3.7
21
30

23
2.2
12
14

113
9-4
21
64

107
6.8
40
84

55
4.1
29
44

97
6.8
28
67

53
4.1
24
39

92
7.2
29
62

70
5.7
23
46

1062
77.5

El”

Altitude (m asl) 
91

District
Bagamoyo

District
Kisarawe

Station no. 
963804

Station no. 
963812

Altitude (m asl)
213 -

Altitude (m asl) 
457~

Station 
973915

District
Bagamoyo

District
BagamoyoStation 

963823

Location
7.20S,39.18E

Rmax
EI3O

Location
6.13S,38.23E

Location
6.35S,38.55E

Location
,6.05S,38.08E



127

Feb.Jan. Mar. Apr. May Jun. Jul. Aug Sep. Oct. TotalNov. Dec.

Rt

Rn
max

60S30

Table 2.18 Chaiinze Mission

Feb.Jan. Jul. TotalMar. Apr. May Jun. Sep. Oct. Nov.Aug Dec.

64Rt

30

3.0 DAR-ES-SALAAM REGION
Table 3.1 Uazo Hi 11

no.

TotoLDec.Jul. Oct. Nov.SepAug.Feb. Apr. May Jun.Jan. Mar.
Rt
Rn
Rmax

559 %

4.0 DODOMA REGION

Table 4.1 Hombolo Leprosy Centre

no.

localNov.Sep Dec.Jul. Oct.AugJun.MayApr.Feb. Mar.Jan.

4590030

Table 4.2 Zanka School

TogbLJul. Sep, Nov. Dec.Aug. Oct.Jun.MayFeb. Apr.Mar.Jan.
Rt
Rn

44330

7 
1.0
6

1
0.1

District
Bagamoyo

7
1.1
5
1

34
3.9
20
21

13
1.2
11
10

17
3.4
8
1

31
3.7
16
17

30
5.3
13
6

10
2.2
6 
0

Rmax 
El

Rt
Rn

51
4.7
27
37

4.6

37
55

Rmax
El

Altitude (m asl)
NA 一

44

3.9
20
30

140
12.5
38
84

Rmax 
El

76 
6.0 
27 
52

101
9.2
40
67

30
3.6
19
18

47
87

185
15.8
41
109

95
9.5
27
52

21
2.4
11
11

101
9.9
29
56

0
0.1
0
0

134 
10.0
33
87

145
8.4
46
113

130
7.9
44
101

168
13.5
43
107

880
80.8

97
7.5
36
69

0
0.1
0
0

0
0
0

0.4
2 
0

4
0.6
3
0

118
7.5
46
94

925
81.5

880
80.8

128
8.5
47
99

152
9.3
50
118

33
4.4
13
13

0
0.1
0
0

0
0 
0
0

43
3.7
22
31

0 
0 
0

913 
76.0

112
8.1

67
6.8
29
42

38
3.8
22
26

58
3.5
39
57

137
10.3
41
94

126
9.5
49
94

88 
8.0 
36 
59

176
14.5
37
105

63
4.2
27
50

35
4.6
9
11

0 
0 
0 
0

89
8.2
22
50

88
5.8
37
70

28
5.3
11
3

20
1.8
13
14

24
3.9
11
6

Appendix 6. continued
Table 2.17 Wami Railways

610
41.2

625
46.3

Altitude (m asl) 
NA

102
6.9
52
87

51
2.9
26
45

135
8.9
39
98

70
6.6
22
41

146
9.9
53
112

El如

Station no. 
963835

Altitude (m asl) 
1133

Altitude (m asl) 
1036

District
Bagamoyo

District
Dodoma

District
Dodotna

Altitude (m asl) 
TH

Station
963940

Station no. 
953506

Station 
953511

Location
6.14S,38.43E

Location
6.40S,39.10E

District 
Kinondoni

Location 
,6.38S,38.20E

Location
5.56S,35.57E

Location
5.53S,35.45E

Station no.
963834~
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Table 4.3 Chamkoroma Pr. School

Feb.Jan. Mar. Apr May Jul.Jun. Aug. Sep, Oct. TotalNov. Dec.

Rt 0
Rn 0.3
Rmax
El 0 437□o

Table 4.4 Chipogolo Pr. School

no.

Feb. T妲Jan. Jul. Dec.Mar. Apr. May Jun. Aug. Sep Oct. Nov.

0.5Rn
Rmax

271030

Table 4.5 Mlowa Dam

TotalJul. Dec.Oct. Nov.Aug Sep.Feb. Jun.Apr. MayJan. Mar.

Rt
Rn

Rmax
303El 30

Table 4.6 Ki nunguru

no.

TotalJul. Nov. Dec.Aug Sep. Oct.May Jun.Feb. AprMar.Jan.

Rt
Rn

350 030

Table 4.7 Mpwapwa Vet. Centre

no.

Jul. TotdNov. Dec.Jun. Aug. Sep Oct.MayFeb. Apr.Jan. Mar.
Rt

0 330

1
0.3 0.7 

4

Rmax 
El

19
1.4
11
14

5
0.8
3
0

Altitude (m 
NA

77
6.4
27

49
5.6
18
25

6
1.2
4
0

Altitude (m asl〉 
NA

1
0.3
1
0

Rmax 
El

0
0
0

16 
2.0 
9 
7

118
11.5
35
68

5
0.7
4
1

0 
0 
0 
0

0 
0 
0

522
41.4

0
0.2
0
0

26
4.9
13
5

0 
0 
0 
0

0
0.1
0
0

0
0.1
0
0

6
0.1
6
6

699
66.6

155
11.3
38
103

0
0
0 
0

0
0
0
0

0
0
0
0

0 
0 
0 
0

123
11.5
38
74

103
8.5
34
68

130
9.2
41
93

131
10.3
49
94

78
6.7
38
58

116
8.4
36
81

72 
7.0 
27 
44

81 
6.0
29
58

40
4.7
17
21

0
0 
0
0

0
0

0 
0 
0 
0

0
0.1
0
0

0
0.1
0
0

3 
0.5 
2 
0

130
8.4
44
99

442
34.7

146
12.2
43
94

80
7.3
28
50

112
9.6
39
74

41
3.4
22
31

40
2.8
24
34

82 
6.0 
31 
60

637
48.7

431
39.9

121
7,8
38
90

94
6.5
33
69

95
6.8
34
70

90
7.5
28
58

63
6.3
20
35

35
4.2
15
17

4
0.8
3 
0

0.1
1
0

104
7.8
32
71

Altitude (m asl) 
NA

32
4.5
16
14

93 
7.9 
33 
62

Altitude (m asl) 
1036

Altitude (m asl) 
914

District
Dodoma

District
Mpwapwa

Station no. 
963634

District
Dodoma

Station no. 
963513

District
Dodoma

Station 
963600

Station 
无3639

District
Mpwapwa

Station 
963510

Location
6.20S,36.30E

Location
6.33S,35.45E

Location
6.20S,36.40E

Location
6.54S.35.28E

Location 
,6.52S,36.02E
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Table 4.8 Chamwale

Jan. Feb. Mar. Apr. May Jun. Jul. Aug Sep. Oct. TotdNov. Dec.

35730

Table 4.9 Bahi Maji

Jan. Feb. Mar. Jul.Apr. May Jun. TotalAug Sep. Oct. Nov. Dec.

0 030

Table 4.10 Mponde 11

no.

ToldFeb. Jul.Jan. Sep. Oct. Nov. Dec.Aug.Mar. Apr. May Jun.

5
0an

Table 4.11 Mbuyuni

Jul. T妃Sep. Oct. Nov. Dec.Aug.Feb. Jun.Jan. MayMar. Apr.

3

Table 4.12 Kurio Mission

Jul Aug Nov. TotdSep, Oct. Dec.May Jun.Jan. Feb. Apr.Mar.

1
0.1

9 
.4

11
1.8
6
2

S
9

1
0.30.1

1
0

0
0.1
0
0

71 
7.0 
20 
38

Altitude (m asl) 
NA

13
1.8
10
6

0
0.1
0
0

Altitude (m asl) 
NA

1.1
3
0

2
0.4

0
0.2
0
0

Rt
Rn
Rmax
El

0
0.2
0
0

Rt
Rn
Rmax
El

12 
2.0

6
1.8
3
0

1
0.2
1
0

33 
2.8 
16 
23

84
7.6
31
54

119
8.6
49
92

0 
0 
0
0

3
0.2
2
0

111
8.7
37
76

0
0
0
0

0
0
0
0

81
8.2
21
42

119
6.9
41
95

4 
0.7 
2 
0

0 
0 
0 
0

0
0.2
0
0

0
0.1
0
0

0 
0 
0 
0

0 
0 
0 
0

0 
0 
0 
0

0 
0 
0 
0

25
1.6
17
22

588
47.8

589
48.6

Rt
Rn
Rmax
El

96
7.9
37
67

81
6.4
28
55

79
7.4
25
47

90
8.2
25
52

0 
0 
0 
0

47
4.6
23
31

459 
46.0

112
9.3
31
70

98
6.5
36
75

116
8.5
40
84

104
5.8
39
86

52
7.0
16
19

86
7.9
35
57

26
2.8
19
19

85
7.3
28
54

111
9.4
38
74

65
6.9
24
36

Rt
Rn
Rmax
EIjq

7
1.4
5 
0

122
9.7
31
77

5 
0.7 
3 
0

92
5.3
36
76

479
34.6

33
2.8
21
26

109
9.1
29
67

91
8.7
23
50

524
48.4

38
4.4
19
22

77
5.9
30
56

114
8.7
36
78

District
Kondoa

District
Kondoa

District
Kondoa

District
Kondoa

Station no. 
953500

Station no. 
953509

Station no. 
963516

Altitude (m asl) 
1219

Station no. 
953808

Altitude (m asl)
1158 一

District
Dodoma

Station 
岳 3514

Altitude (m asl) 
1372

Location
5.31S,35.12E

Location
5.13S,35.23E

Location
5.24S,35.50E

Location
M.57S,35.18E

Location
6.30S,35.56E

Rt
Rn
Rmax
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Table 4.13 Kondoa Maji

no.

Feb.Jan. Mar. To(dApr. May JulJun. Sep Dec.Aug Oct. Nov.
Rt
Rn 0.1

0 030

Table 4.14 Farkwa Mission

TotiLFeb. Jul.Jan. Dec.Mar. May Jun. Sep. Oct. Nov.Apr. Aug.

Rt
Rn
Rmax

3JD30

Table 4.15 Zoissa School

no.

TotalDec.Jul Oct. Nov.Aug. SepFeb. May Jun.Jan. Mar. Apr.

Rmax
15 41700El no

Table 4.16 Buigiri Dam

Jul. TotalAug Sep Oct. Nov. Dec.Jun.Feb. MayApr.Mar.Jan.

Rt
Rn
Rmax

0El 3。

Table 4.17 PandambiIi Pr. School

Jul. Aug TotdSep Oct. Nov. Dec.Jun.Feb. Apr. MayJan. Mar.

1
0.3

7
1.1
6

0.4 
1

1
0.3
1 
0

11 
0.5 
10 
11

3 
0.7

15
1.5
8
8

Rmax 
El

45
4.5
17
26

0.2
2 
0

110
9.8
34
68

21
2.9
14
11

387
32.5

Altitude 《m asl) 
NA

20
2.8
10
8

0
0

90
8.8
31
54

18
3.7
7
0

0
0.1
0
0

0 
0 
0 
0

0.6
3 
0

7
0.6
6
4

124
9.5
40
86

97
6.3
34
74

97
10.4
24
47

21
3.2
12
8

0
0.2
0
0

2
0.5
1 
0

606
58.9

152
9.4
44
113

119
8.3
39
87

97
9.7
33
57

0
0 
0
0

0 
0 
0 
0

0 
0 
0 
0

0
0

0 
0 
0
0

1
0.2
1 
0

629
54.4

Rt
Rn

Rt
Rn

119 
10.0
39
78

103
9.2
36
66

57
5.3
24
37

0
0.1
0
0

0 
0 
0 
0

0
0.2
0
0

0 
0 
0 
0

0 
0 
0 
0

98
7.5
31
67

70
5.3
23
48

93 
9.0
33
57

117
8.5
46
89

82
7.4
28
51

Rmax

22 
2.0

2
0.5

120
6.5 
48 
102

131
10.2
41
89

69
6.2
27
45

12
1.2
9
8

448
33.9

67
5.5
27
47

38
3.9
17
23

39
3.9
26
30

118
12.2
39
67

100
5.8
28
75

63
5.2
26
44

110
8.1
39
80

627
50.6

Altitude (m ast) 
914

District
MpwapwaStation no. 

963642

Altitude (m asl) 
1219

District 
Kondoa

District
Dodoma

Station no. 
953502

Station no, 
963622

District 
Mpwapwa

Station 
953605

Altitude (m asl) 
1067

Altitude (m asl) 
1372

District 
Kondoa

Station 
943525

Location
6.11S,36.07E

Location
4.55S,35.48E

Location
5.24S,35.36E

Location
6.05S,36.43E

Location
5.40S,36.23E
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Table 4.18 Izava

Feb.Jan. Mar. Apr. May ledJun. Jul SepAug Oct. Nov. Dec.
Rt
Rn

0 o30

Table 4.19 Ilangali

no.

TotalFeb. Jul.Jan. May Jun. Sep Oct. Nov. Dec.Mar. Apr. Aug.

0
Rn
Rmax

40B0

5.0 IRINGA REGION
Table 5.1 Ismani

T妃Jul. Nov. Dec.Aug. Sep. Oct.Feb. Jun.Apr. MayJan. Mar.

Rt
0.1Rn

Rmax
4670El 30

Table 5.2 Mtandika

TobiJul. Oct. Nov. Dec.Aug. Sep.Jun.MayFeb. Apr.Mar.Jan.

0 312

Table 5.3 Mazombwe

Jul Aug Sep. Nov. ToldJun. Oct. Dec.Feb MayApr.Mar.Jan.

315

0.6
4

Rmax 
El

4
0.4

6
0.8

0.1 
1 
0

9
1.4
6
2

585
41.4

48
7.6
16
13

10
1.6
4
1

0
0.1
0
0

96
10.0
24
48

119
11.3
45
76

12
1.2
9
8

86
7.0
31
59

44
4.6
18
25

83 
8.0
28
49

6
1.4
3
0

0 
0
0 
0

122
9.5
27
75

126
10.6
34
78

2
0.3
2
0

2
0.5

5
0.4
3
1

125
7.8
40
95

113
6.8
42
91

156
9.4
43
116

11
1.6
8
4

0
0.1
0
0

0
0.1
0
0

0 
0 
0 
0

155
9.7
45
115

70
4.4
31
57

0
0
0
0

0 
0 
0 
0

0 
0 
0 
0

0 
0 
0 
0

137
10.3
37
91

146
9.9
52
111

59
3.6
26
48

104
6.4
35
80

85
7.5
32
56

1
0.2
1
0

0 
0
0 
0

0
0
0

0 
0 
0 
0

0 
0 
0 
0

699
55.1

412
27.6

Rt
Rn
Rmax
Elg

162
12.7
40
103

173
11.2
36
117

110
9.9
33
67

Altitude (m asl) 
NA

0
0
0
0

0 
0 
0
0

0 
0 
0 
0

Rt
Rn
Rmax
El”

26
4.1
11
7

2 
0.8

85
6.6
31
60

534
49.8

32 
2.9 
19 
24

Altitude (m asl)
NA 一一

639
54.7

1.0 
5

24
1.9
20
22

76
4.6
29
60

103
6.3
39
82

120
11.3
36
71EI3n

District 
Iringa

Altitude 《m asl) 
"1494

District
Dodoma

Station no.
973620~~

Station no, 
953614

District
Dodoma

District 
Iringa

Station no, 
973605

Station 
963511

Station no. 
973510

Altitude (m asl) 
1676

Altitude (m asl) 
762~

District 
Iringa

Location
5.30S,36.10E

Location
7.40S,36.02E

Location
7.O1S,36.27E

Location
7.27S,35.48E

Location
6.48S,35.05E



132

Appendix 6. continued

Table 5.4 Izazi Maji

Feb.Jan. Mar. Apr May Jul. TotalJun. Dec.Aug. Sep Oct. Nov.

Rt

Rn

316

Table 5.5 John's Corner (Mafinga)

no.

TotalFeb. Jul. Dec.Jan. Nov.Mar. Apr. May Jun. Aug Sep, Oct.

Rt

Rn
Rmax

获0 0El 30

Table 5.6 Ulete Mission

no.

TotalNov. Dec.Jul. Oct.Sep.Aug.Feb. Jun.Mar. Apr. MayJan.

5800

Table 5.7 Sadani

TotdJul Oct. Nov. Dec.Aug. SepJun.MayFeb. Apr.Mar.Jan.

0Rt

Rn
Rmax

Table 5.8 Matamba

no.

Jul. TotalAug Oct. Nov. Dec.SepJun.MayFeb. Apr.Mar.Jan.

Rt

0 SB30

0.4 

1

0
0.1
0

1 
0.1

0
0.1
0

4 
0.3

4

1
0.2

20
1.8
13
14

Altitude (m asl) 
NA

Rn 
Rmax
El

70
7.3
21
37

18

2.1

11
10

61 
6.0 

27 
39

41
4.9
16
20

1000

86.3

Altitude 《m asl) 
NA

Altitude 《m asl) 
NA

115
9.5
30
71

8
1.5
5 
0

0
0.2
0
0

120
11.3
27
65

2
0.2

6
1.0
2
0

192
13.4
40
126

179
16.2
42
103

1
0.2
1
0

0
0
0
0

1
0.2
1
0

0 
0 
0 
0

0
0
0

0 
0 
0 
0

1
0.2
1 
0

27
2.6
14
17

129
7.4
44
103

Rt
Rn

170
14.1
38
102

0
0.1
0
0

3
0.3
1
0

0
0
0
0

0
0
0 
0

70
5.4
26
49

924
72.5

228
18.9
48
136

180
16.4
36
98

240
20.2
36
132

229 
16.0 
48 
151

170
14.2
32
98

81
8.7
29
45

88
5.4

34
70

136
12.6
33
77

159
16.4
28
75

173
11.7
47
122

76
5.9
29
54

17
2.2
11
9

32
3.3
12
17

District 
Njombe

19
1.8
12
13

869 
81.0

21
1.7
9
13

149
14.7
34
78

424 
30.0

198 
15.8 
40 
120

41
4.6
21
25

1053
98.8

166
17.2
29
78

211 
14.8 
44 
138

162
14.4
28
87

66
4.3
23
49

2
0.3
2 
0

55
6.1
25
32

127
13.6
29
61

0.3
2 
0

Rmax
E【30

Rmax
El 30

District 
Hufindi

Station no, 
973524

Station no. 
983542

Altitude (m asl)
1676 一

District
Iringa

Altitude (m asl) 
1829

District 
Hufindi

Station 
983533

District 
Iringa

Station 
983413

Station 
983517

Location
7.10S,35.45E

Location
8.15S,35.20E

Location
8.15S,35.00E

Location
8.56S,34.01E

Location
8.07S,35.24E

Elg
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Table 5.9 Malangali Sec. School

Feb.Jan. Mar. Apr May Jun. Jul TotdAug Sep, Oct. Nov. Dec.

Rt
Rn

30

Table 5.10 Lyadebwe

Feb. TotdJan. Jul.Apr. Jun. Nov. Dec.Mar. May Aug. Sep, Oct.

Rt 109

3B30

Table 5.11 KibweIe (Kilima Estate)

no.

IbtaLJul. Nov. Dec.Sep Oct.AugFeb. Jun.MayJan. Mar. Apr.

650

Table 5.12 Lusitu Farm

no.

TodJul. Sep Nov. Dec.Aug Oct.Jun.Feb. MayAprJan. Mar.

Rt
Rn

834030

Table 5.13 Ndolela

Jul. Nov.Aug. , Sep, Oct. Dec.Jun. TotdMayFeb. Apr.Mar.Jan.

0.4 0.2

0 0 1580 IB

0
0.2

1
0.3

10
1.6
7
3

Rn 
Rmax
El

Rmax 
El

46
4.7
17
26

61
5.3
20
38

5 
0.9
4

20 
2.0 
10 
11

19
1.9
13
13

Rmax 
El

31
2.4
17
24

244
19.4
40
142

0.4
2
0

12
3.4
5 
0

811 
66.0

Rt
Rn

119 
13.2 
30 
57

46
5.6
16
21

50
3.1
31
46

5
1.6
3 
0

7
2.2
3
0

1
0.2
0
0

11
2.5
7
0

5
1.2
4 
0

75
6.4
25
48

6
0.4
3
2

0
0.1
0
0

0 
0 
0 
0

164 
14.0 
32 
93

206
16.6
42
124

178 
14.2 
44 
113

215
20.2
45
116

175
13.3
38
110

41 
5.0 
13 
17

28 
0.9 
15 
27

114
6.4
45
95

1272
1222

1486
96.9

223
16.8
41
137

221
19.8
44
123

137
14.6
27
64

71
8.1
23
35

0
0
0
0

1
0.3
1
0

0
0
0
0

0.1 
1 
0

0 
0
0
0

0 
0 
0
0

224 
14.0

459
36.3

265
21.9
38
147

288 
22.0 
46 
172

8.0
39
79

266
16.3
51
184

1423
11719

3
1.1
2 
0

Altitude 《m asl) 
1100

22
4.0
7
2

278
21.1
50
170

238 
17.0 
46 
153

85
7.3
19
48

236
16.2
46
155

175
13.1
35
109

349
18.3
66
256

75
6.8
26
47

182
14.3
52
121

102
8.0
29
67

Rmax
El。。

District
Mufindi

District 
Ludewa

Station no. 
993515

District 
Ludewa

Rt
Rn
Rmax
El”

Station no, 
983401

Altitude (m asl) 
1981

Altitude 《m asl) 
1859

District 
Iringa

Station 
983509

Station no. 
983418

Altitude (m asl) 
1295

Station 
993426

District 
Njombe

Altitude 《m asl) 
1524

Location
8.46S,34.34E

Location
8.35S,35.20E

Location
9.54S,35.12E

Location
9.42S,34.43E

Location
8.34S,34.55E
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Table 5.14 Kifanya Mission

no.

Feb.Jan. Mar, Apr. May Jun. Jul. TotalAug. Sep, Oct. Nov. Dec.

Table 5.15 Wasa Mission

no.

Feb.Jan. TotalMar. Apr. May Jun. Jul. Sep. Nov. Dec.Aug. Oct.
Rt

0.2

泌030

Table 5.16 Madunda Mission

TodJul Oct. Nov. Dec.Aug Sep,Feb. Jun.Jan. MayMar. Apr.

9B

Table 5.17 Matembwe Mission

TotdDec.Jul Sep, Oct. Nov.AugJun.Feb. MayApr.Jan. Mar.
16

Table 5.18 Ludewa Bomani

Jul. Oct. Nov.Aug Sep, Dec.Jun. TotdMayFeb. Apr.Mar.Jan.

0.20.7

00 030

4
0.3
4

9 
0.6

1 
0.2

10
1.1
8
6

19
1.5
11
14

7 
0.8 
1 
0

151 
12.8 
37 
91

Rt
Rn

Rn
Rmax
El

324
13.5
54
250

49
3.8
21
35

4
0.4
3
1

0.7
6
6

5
0.4
2
1

6
0.4
6
4

199 
11-7 
43 
142

11
2.7
4
0

297
15.7
69
226

217
11.6
46
161

0
0 
0
0

8
1.8
4 
0

0
0.3
0
0

11
13

1424 
112j6

14Z3
74.8

248
17.6
43
156

258
18.8
39
157

245
14.2
57
180

248
17.7
48
159

266
21.2
34
149

29
3.0
12
16

48
7.1
13
13

0.3
1
0

0
0
0

299
17.3
36
198

252
12.4
51
190

102
6.2
38
81

239
16.2
43
155

Rt
Rn
Rmax
El

178
14.9
35
103

195
13.6
38
126

190 
14.0 
38 
120

0
0 
0
0

0
0
0

Rt
Rn
Rmax
EI3O

Rt
Rn
Rmax

14
1.0
10
11

89
5.6
33
69

245
12.2
49
184

23
1.3
14
20

55
4.7
23
38

218
15.8
39
136

142
12.2
34
84

242
17.2
48
157

72
5.3
40
61

7
2.1
3 
0

1343
88.6

129
13.7
22
58

229
17.7
46
141

96
9.2
28
55

33
5.7
14
8

3
0.6
1
0

234
15.8
53
160

957
74.2

1122
87.3

89
5.9
33
68

199
14.5
38
125

District 
Ludewa

Station no. 
993505

District
Ludewa

Station no, 
1003421~~

Station no. 
993409

District 
Njombe

Station 
993503

Station 
983513

Altitude (m asl) 
"1676

Altitude (m asl) 
1585

Altitude 〈m asl)
1676 ~~

Attitude (m asl) 
1372

District 
Njombe

Altitude (m asl〉 
1554

District 
Iringa

Location
9.15S,35.09E

Location
10.00S,34.40E

Location
9.31S,35.O8E

Rmax
E【3。

Location
9.52S,34.28E

Location
8.07S,35.15E
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Table 5.19 Njombe Boma

Feb.Jan. Mar. Apr. May TotalJul.Jun. Aug Sep. Oct. Nov. Dec.

Rt
Rn

阳30

Table 5.20 Image (Lyassa)

no・

TotalFeb.Jan. JulMar. MayApr. Jun. Sep Oct. Nov. Dec.Aug

Rn
Rmax

3550El □a

Table 5.21 Kibengu

no.

ToldJul. Dec.Sep. Oct. Nov.Feb. AugMay Jun.Jan. AprMar.

Rt
Rn
Rmax

SB030

Table 5.22 Maboga

TotilJul. Nov. Dec.Sep Oct.Aug.Jun.MayFeb. Apr.Mar.Jan.

Rt
Rn
Rmax

0 seeEl 30

Table 5.23 Mkwawa High School

Jul. TotalSepAug. Oct. Nov. Dec.Jun.Feb. MayApr.Mar.Jan.
Rt

030

7
1.2

1
0.1

4 
0.6

1
0.1

11 
0.9 
10 
9

37
4.6
17
18

Rmax 
El

30
3.5
15
16

Rn
Rmax
El

21
3.1
10
7

0
0.1
0
0

3
1.2

Altitude (m asl) 
*NA

57
7.5
15
20

1
0.6
1 
0

4 
1.0
3 
0

7
2.2
4 
0

290
15.9
45
203

147
12.9
30
83

5
0.7
4

112
11.1
27
59

180
15.3
37
104

21 
3.0 
13 
10

3
0.4
2
0

0 
0 
0 
0

0 
0
0
0

0 
0 
0 
0

0 
0 
0 
0

0 
0 
0 
0

46
5.1
18
24

217
18.4
39
123

129
11.1
30
76

288
17.8
51
196

69
8.4
20
30

0
0.2
0
0

162 
12.9 
37 
100

123 
13.0 
22 
56

1342
87.5

146
12.3
34
87

113
10.3
30
66

252
14.9
58 
183

205
17.2
37
117

114
8.6
27
73

234
16.1
40
150

0
0.3
0
0

0.3
1
0

83
5.2
27
62

195
14.4
33
119

177 
14.0
33
105

63
7.1
12
26

157
14.3
29
84

18
2.7
12
8

202
13.3
49
141

211 
16.4 
41 
129

3
0.9
2
0

15
1.8
12
9

4
1.2
3 
0

1062
85.7

690
66.7

3
0.5
2
0

633
59.6

8
2.3
3 
0

966 
90.0

60
4.7
28
45

151 
12.0
33
92

135
12.7
29
72

3 
0.3
3 
0

164
12.8
33
100

Altitude (m asl) 
■1571

District 
Mufindi

District 
Iringa

Altitude (m asl) 
nTi

District 
Ludewa

Station no. 
993401

Station no. 
993440

Station no, 
973516

District 
Njombe

District 
Iringa

Station
973612-

Station
983543 一

Altitude (m as I) 
1829

Altitude (m asl) 
305

Location
9.20S,34.46E

Location
7.28S,36.07E

Location
8.16S,35.43E

Location
7.45S,35.41E

Location
9.53S,34.48E
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Table 5.24 Msembe National Park

Feb.Jan. TotalMar. Apr. May Jul.Jun. Sep Dec.Aug Oct. Nov.

Rt
Rn

3^0

Table 5.25 Madibira

Jul. Dec.Feb. Oct. Nov.Jan. Jun. Aug. SepMar. Apr. May

Rt

Rmax
00

Table 5.26 Ifinga Mission

Dec.Oct. Nov.Jul. Sep,Aug.Jun.Feb. MayApr.Mar.Jan.

Rmax
12&El 30

7 
1.0
4

12
1.3
10
8

10
1.7
5
1

Rt
Rn

3 
0.5

1
0.2
1 
0

21
2.8
11
9

8
1,2
4
1

43
5.2
20
23

4 
0.6
4
0

0
0.2
0
0

Altitude (m asl) 
NA

0 
0 
0
0

6
1.3
4
0

263
16.8
55
181

12
1.7
7
4

0 
0 
0 
0

1^8
1003

230
16.3
48
150

377
18.2
75
287

336
16.5
72
258

56
5.4
23
35

0 
0 
0 
0

0
0.1
0
0

14
2.3
9
4

759
69.4

106
12.3
30
50

150
12.1
50
102

128
13.3
30
64

127
9.5
45
92

143
10.2
43
101

159 
11.0 
47 
114

136
10.4
36
89

3 
0.5

106
7.0
34
78

591
50.1

95
7.8
35
65

26
2.2
18
21

273
13.2
66
215

112
9.1
32
72

81
8.4
20
40

Station no. 
993502

District 
Iringa

Station no.
983400 "

Altitude (m asl) 
1158

District
Njombe

Altitude 《m asl) 
792

District 
Iringa

Location
8.14S,34.49E

Location
9.30S,35.29E

Location
7.45S,34.54E

Station no. 
973401

EI3O

Rmax
EI30
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6.0 KAGERA REGION
Table 6.1 Biharamulo

Feb.Jan. Mar. Apr. May Jun. Jul. TotalAug Sep. Oct. Nov. Dec.

502

Table 6.2 Buyango

Feb. TotalJan. Jul.Mar. Apr. May Jun. Aug Sep Oct. Nov. Dec.

69330

Table 6.3 Kayanga Hydromet

TotalDec.Jul. Oct. Nov.Aug SepFeb. Jun.Jan. Mar. Apr. May

57030

Table 6.4 Kitundu

TotalNov. Dec.Jul. Oct.Aug SepJun.MayFeb. Apr.Jan. Mar.

644

Table 6.5 Nyakato Sec.School

no.

TotalJul. Nov.Sep. Oct. Dec.Aug.Jun.MayFeb. AprJan. Mar.

1300

10
1.4
6
3

Altitude (m asl) 
NA

Rt
Rn
Rmax
El

51
6.6
21
24

74
6.6
27
48

Rmax 
El

42
3.9
19
27

Rt
Rn

24
2.7
9
11

57
5.8
21
33

88
10.1
27
43

1150
93 _4

5 
0.6
5

112
10.3
30
65

71
7.0
20
38

108
11.0
36
62

18
2.2
8
7

14 
2.0 
9 
6

110
8.4
42
80

83
8.9
25
43

171
10.2
41
124

Rt
Rn
Rmax
EIjq

55
5.3
21
33

109
10.4
34
64

124
10.9
36
76

121 
11.0
26
67

259
17.3
37
163

229
15.1
56
161

103
9.2
29
62

215 
14.0 
46 
147

110
13.3
25
45

111 
11.6 
36 
62

23
3.3
10
8

4
0.5
3
0

43
3.8
26
33

102
8.1
28
65

38
4.8
15
1?

Rt
Rn
Rmax
EI30

80
8.5
33
48

121
12.4
36
66

136
13.1
29
71

146
10.9
38
97

18
2.3
10
8

21
2.4
11
11

86
11.5
28
35

136
14.3
31
67

937
94.5

1080
100.9

148
13.6
34
83

Rt
Rn 
Rmax

151 
15.8 
31 
73

337
15.1
60
257

205
17.1
50
126

16
1.7
11
10

89 
11.0 
27 
39

1082
115.1

93 
5.0 
51 
88

112
8.8
20
65

98
7.8
20
58

1836 
118.0

286
13.3
63
224

59
8.2
23
24

74
8.2
27
40

74
7.4
29
45

120 
9.0 
35 
81

157 
11.5 
36 
102

142 
13.0 
28 
76

96
7.6
25
61

122 
12.0 
23 
61

38
4.1
22
25

131 
7-9 
35 
96

109
12.1
29
53

District
Bukoba

District 
Biharamulo

District 
Karagwe

Station no. 
913131

Altitude (m asl) 
1646

District
Bukoba

Station no. 
913128

Station no, 
913122

Station no. 
923100

Altitude (m asl) 
1280

Station 
913105

District 
Karagwe

Altitude (m asl) 
1478

Altitude (m asl) 
1646

Location
1.09S,31.38E

Location
1.32S,31.10E

Location 
1.27S,31.10E

Location 
1.20S,31.44E

Location
2.38S,31.19E
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Table 6.6 Mubunda (Kitaba Pr. School)

no.

Feb.Jan. Mar. Apr. May Jun. Jul. TotalAug. Sep, Oct. Nov. Dec.
Rt
Rn
Rmax
EI30 4852

Table 6.7 Ngara

Jan. Feb. TotalJul.Mar. Apr. May Jun. Oct. Dec.Aug Sep Nov.
Rt 118 10
Rn
Rmax

557El 30

Table 6.8 Kyerwa

no

TotalDec.Jul. Sep Oct. Nov.Feb. Aug.Jun.Jan. Mar. Apr. May
Rt

56830

Table 6.9 Kaisho

no.

TotalNov. Dec.Jul. Sep, Oct.AugJun.Feb. MayJan. Mar. Apr.

557ei30

Table 6.10 Murusagamba

TotalJul. Nov. Dec.Aug. Sep Oct.Jan. Jun.MayFeb. Ap「・Mar.

5987

7 
0.8
4
2

11
1.9

6
0.4
4
3

10
0.7

16
1.8
10
9

18
1.3
11
14

98 
10.0
25
51

1.0
7
6

14
1.8
6
5

Rmax 
El

78
8.1
21
40

73
6.3
27
48

Altitude (m asl) 
NA

45
3.1
26
39

105
8.1
34
72

99
8.9
29
60

47
6.6
14
15

0.6
2
0

Rt
Rn
Rmax

94
8.2
32
61

20
27

3
0.6
3
0

21
1.1
18
22

880
76.1

47
5.0

109
7.7
29
74

165
12.6
35
103

130
10.7
46
89

112
9.0
28
70

67
6.1
22
41

952
87.5

39
4.1
16
22

122
10.1
30
74

71
6.5
25
44

73
4.2
29
60

173
14.1
37
104

151
13.4
29
83

26
2.3
19
21

0 
0 
0 
0

36
4.2
16
19

95
9.0
32
58

111
9.5
30
68

136
10.6
37
89

122
13.3
26
56

11.2
25
62

208
16.9
35
120

93
7.3
25
59

26
3.3
12
12

74
8.4
20
34

126
12.6
29
65

Rt
Rn
Rmax
E&。

82
9.4
23
38

110
8.7
33
73

114
9.8
26
66

66
5.2
28
48

53
9.2
13
7

109
11.8
20
48

87
10.1
23
39

151 
13.1 
37 
90

111 
10.1 
30 
65

154 
11.8 
40 
101

36 
4.6 
13 
15

931
93.4

964
80.6

76 
8.0 
26 
42

138
11.9
32
81

987 
92.0

99
9.1
28
58

65
5.6
25
43

76
7.8
23
41

Altitude (m asl) 
1341

Altitude 《m asl)
1402 —

District
Muleba

District 
Karagwe

District
Ngara

Station no. 
923004

Station no, 
923000

District 
Ngara

Altitude (m asl) 
1372

District
Karagwe

Station 
913012

Station 
913143

Altitude (m asl) 
1798

Station 
913006

Location
1.57S.31.32E

Location
1.15S,30.41E

Location
2.28S,30.38E

Location
1.23S,30.48E

Location
2.58S,30.51E
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Table 6.11 Buzirayombo

no.

Feb.Jan. Mar. Apr. May Jul.Jun. Aug. Sep. Oct. TotalNov. Dec.

49330

Table 6.12 Bitaraka

no.

Feb.Jan. Mar. Jul.Apr. May Jun. TotalAug Sep, Oct. Nov. Dec.

527

Table 6.13 Nyamirembe

Jul. TotalFeb.Jan. Aug. Sep. Oct. Nov. Dec.Mar. Apr. May Jun.

68030

Table 6.14 Rubafu

no.

Jul. TotalSep. Oct. Nov. Dec.Aug.Feb. Jun.Jan. MayMar. Apr.

136430

6.15 Keza

no.

Jul. Aug. Sep Oct. Nov.Jun. Dec. TotalFeb. MayJan. Mar. Apr.

626

1
0.1
1
0

10 
1.0 
6

Rt
Rn

Rt
Rn
Rmax
El

Rt
Rn
Rmax
El

Altitude 《m asl) 
NA

5 
0.4 
4 
2

40
2.6
19
32

Rt
Rn
Rmax
El

0
0.1
0
0

10 
0.7 
7 
7

0
0.1
0
0

156 
10.0 
41 
112

901
65.5

132
9.4
34
89

94
6.6
30
67

148
10.8
36
98

322
16.6
58
236

64
4.9
25
46

13 
0.9 
7 
9

14
1.4
9
8

12 
1.0 
6 
7

763
62.7

66
5.7
26
44

66
6.5
22
38

67 
6.0 
23 
42

99
10.4
22
48

113
8.3
30
75

74
4.3
29
60

61
3.2
28
53

52
4.6
18
32

Rt
Rn
Rmax
E【3。

91
5.1
32
73

227
11.8
51
172

76
4.2
35
66

74
5.8
28
52

Rmax
Elao

107
7.8
29
72

95
7.3
25
61

114
7.2
42
90

Altitude (m asl〉 
NA

181
10.3
44
134

8 
0.5
5
5

131
8.7
30
89

127
8.6
34
89

79 
7.0 
26 
49

121
5.7
45
105

11
1.5
7
4

12
0.4
11
13

857
49.6

85
6.9
27
56

103
5.2
41
89

909
83.3

1849
107.2

93
8.5
29
56

64
3.9
25

29
3.0
15
18

136
13.3
24
67

106
8.9
28
65

65 
4.0
35
58

108
8.3
34
74

118
5.4
25
90

67
6.4
28
43

113
9.7
29
68

281
13.1
59
218

82
5.8
29
60

58
5.8
25
36

155
9.6
33
108

78
5.2
26
57

172
12.6
36
110

92
9.1
23
48

119
8.4
36
84

82
7.7
28
50

District
Bukoba

District 
Ngara

District 
Biharamulo

District 
Biharamulo

Station no. 
923104

District 
Karagwe

Station 
923002

Station 
913130

Station 
013018

Altitude (m asl) 
1524

Altitude (m asl) 
1143

Altitude (m asl〉 
1128

Station 
923109

Location
1.03S,31.50E

Location 
i.Z7S,30.52E

Location
2.48S,30.43E

Location
2.32S,31.42E

Location
2.45S,31.50E
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Table 6.16 Kishanda Hydromet

no.

Feb.Jan. Mar. Apr. May Jun. Jul Oct. TotalAug Sep. Nov. Dec.

Rmax
El 586030

Table 6.17 Kimwani-Kabonde

no.

TotalFeb. Jul.Jan. Mar. May Sep, Oct. Nov. Dec.Apr. Jun. Aug
Rt U
Rn

103530

Table 6.18 Lusahunga

TotalJul Oct. Nov. Dec.SepAug.Feb. Jun.MayJan. Mar. Apr.
0

Rn

670290

Table 6.19 Kitengule Ranch

no.

TotalOct. Nov. Dec.Jul. SepAug.Jun.Feb. MayApr.Mar.Jan.
4Rt

Rn
Rmax

坦El

7.0 KI GOMA REGION
Table 7.1 Kagera Rainfall Station

SepJul. Aug. Oct. Nov. TotalDec.Feb. Jun.Apr. MayJan. Mar.
14Rt

Rn
Rmax

819El □n

0.4
4

2 
0

9
12

6
1.6
4

0.1 
0

9
1.5
6
2

1.8
7
5

1001
73.4

Rt
Rn

19
26

17
1.2
11
13

37
4.3
15
18

71
7.4
24
39

87
6.8
30
60

Rmax 
El

119
12.1
31
63

45
3.8

48
146

14
1.5
7
7

14 
0.7

1.6 
10 
8

43
4.4

121
4.8

2
0.3

75
5.2
34
60

64
6.7
16
31

121
10.4
25
69

81
10.3
21
32

243
9.3
54
200

Altitude (m asl)

193
11.7
42
136

134
8.3
49
106

8
1.0
6
3

121
6.3
50
105

154
9.3
46
117

182
11.8
50
132

42
107

93
6.6
29
65

0
0
0
0

120
10.1
27
71

108
4.2
52
106

119
10.7
36
73

208
13.2

276
15.2
56
201

0
0.2
0
0

48
2.2
23
44

137
5.9
50
121

220
U.6
46
149

123
7.9
42
94

101
7.1
29
70

146
10.5
35
97

180
8.7
62
153

150
10.2
43
107

222
17.7
47
136

113
7.4
38
85

143 
11.0 
35 
92

187
9.4
52
149

177
14.3
43
111

1126
116.3

163
12.1
47
112

117
7.4
32
84

174
11.3
54
130

139 
14.0
32
72

147
14.1
38
82

36
3.8
20
23

1211
88.6

165
9.2 
64 
139

84
10.9
24
33

1455
98.4

1415
67.9

158 
13.2 
38 
96

Attitude (m asl〉 
NA

92
11.7
23
36

69
5.2
25
49

Rmax
EI3n

District 
Kasulu

Station no. 
943009

Station no. 
923108

Station 
*3129

District 
Muleba

Altitude (m asl) 
1463

District
Muleba

District
Biharamulo

District 
Karagwe

Station 
913161

Station 
923113

Altitude (m asl) 
1372

Altitude (m asl) 
B72

Location
4.45S.30.40E

Location
1.15S,31.15E

Location 
i.42S,31.34E

Location
2.09S,31.42E

Location
2.54S,31.17E
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Table 7.2 Matendo Ujamaa Village

Feb.Jan. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. TotalNov. Dec.
Rt
Rn
Rmax

144 70 0 869

Table 7.3 Kaiinzi Agric. Station

no.

Feb. TotalJan. JulMar. May Oct. Dec.Apr. Jun. Aug. Sep. Nov.
156Rt 269

Rn

85330

Table 7.4 Heri Mission

TotalDec.Jul. Sep Oct. Nov.Aug.Jun.Feb.Jan. Apr. MayMar.
Rt 182

85 877019830

Table 7.5 Kakonko Pr. School

no.

TotalJul Oct. Dec.Aug. Sep Nov.Jun.Feb. MayApr.Jan. Mar.

Rmax
63353El 69an

Table 7.6 Nyarwonga Mission

no.

TotalJul. Sep.Aug Oct. Nov. Dec.Jun.Feb. Apr. MayJan. Mar.
Rt

0.3Rn
Rmax

0 661El 30

7
0.5

7
0.9
5

9 
1.0 
6 
4

11
1.3

Rt
Rn

87 
6.0 
18 
56

21
3.3
10
6

80
4.1
34

24
3.2
11Rmax

El

18.6
46
172

5
0.8
3
0

40
4.8
16
19

115
7.3
34
85

131
9.2
34
89

8
0.5
5
5

102
8.4
30
65

0.2
0
0

20
2.1
13
13

8 
0.6 
6 
5

110
6.5
39
87

112
7.7
30
77

8
0.5
4
4

130
10.6
26
76

Rn 
Rmax
El

121
8.5
42
89

146
12.1
33
88

170
10.5
43
123

211 
14.0
44
142

191 
16.0
34
109

154
13.3

184
13.1
40
121

155
10.9
38
105

130
9.2
32
87

158
9.2
43
119

32
95

207
13.6
31
132

192
10.7
48

66 
5.0 
25
47

0
0
0
0

0
0
0

39
3.3
20
28

69
5.5
23
46

52
3.9
21
37

1002
79.3

203
15.3
44
129

284
15.9
46

78
7.5
29
48

0
0
0
0

103 
6.0 
36 
82

136
11.3
21

1239
81.7

1438
118.5

1369
95.8

194
12.6
38
130

12.0
35
121

225 
13.9 
41 
153

3
0.5
1
0

0.2
7
7

116
14.2
28
48

233
16.7
39
145

7
1.1
3

153
11.8

898
58.9

102
9.3
32
62

107
6.8
36
81

105
9.3
38

12.6
35
95

District 
Kibondo

Altitude (m asl)

Altitude (m asl) 
1219

Station no. 
942906

Station no. 
942915

Altitude (m asl〉 
1219

Altitude (m asl) 
*1585~

District 
Kibondo

District
Kasulu

Station 
$42911 District 

Kigoma

Station 
963003

Station 
033002

Altitude (m asl〉 
1585

Location
4.38S,29.43E

District
Kigoma

Location
3.01S.30.52E

Location
3.17S,30.57E

Location
4.29S,29.50E

Location 
,.53S,29.53E

EIso
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Table 7.7 Kibondo

no.

Feb.Jan. Mar. Apr. May Jun. Jul Aug Sep Oct. Nov. Dec. Total
Rt
Rn
Rmax 1

102 0 847

Table 7.8 Kasoje

no.

Feb.Jan. Mar. JulApr. May Jun. Aug Sep, Oct. TotalNov. Dec.
Rt 234 193
Rn 11.0
Rmax 64

222 219 1417030

Table 7.9 Nyanza Salt Mines

TotalJul.Feb.Jan. Aug Sep, Oct. Nov. Dec.Mar. Apr. May Jun.
Rt 107

0.4Rn 0.2

65103C

Table 7.10 Bulombora J.K.T

no.

TotalJul. Aug Sep Oct. Nov. Dec.Feb. May Jun.Jan. Mar. Apr.
7Rt

Rn

774030

Table 7.11 Malagarassi

no.

Jul. Sep. TotalAug. Oct.Feb. Jun. Nov. Dec.Apr. MayJan. Mar.

0.1

0 492

2 
0

1.0
4

6
0.5
4
3

69
7.0

18
1.3

31
2.1
18
26

Altitude (m asl) 
NA~~

Rmax 
El

30
2.4
15
22

3 
0.3

28
42

11
14

30
1.2
10
24

94
10.2
19
42

Rmax 
El

170
16.2
34
89

9
0.6
5
5

0
0
0
0

5 
0.6
3
1

184
13.7
47
122

62
153

231
15.6
43
151

0
0
0
0

2
0.3

0
0.1
0
0

17
1.8
11
11

79
7.1
31
52

167
11.5
42
115

Rt
Rn

145
12.3
30
84

45
2.5
25
41

3
0.4
3
0

120
8.8
39
85

135
11.1
27
79

138
11.7
45
91

152 
11.0 
38

152
6.2
52
134

156
13.2
35
92

135
10.7
33
85

116
8.0
36
83

300
17.0

79
5.3
27
58

2
0.3
1

0
0
0
0

173 
10.8 
37 
120

152
12.8
34
90

175
9.8
51
136

162
8.4
48
130

198
12.3
42
138

294
16.7
75

157
13.6
36
92

0
0 
0
0

39
4.6
19
21

25
3.7
8
6

327 
17.1 
75 
249

1070
93.8

14.4
67 
176

10.2
36
65

56
5.3
25
37

83
6.4
30
58

317 
17.0 
64 
233

119
7.3
33
87

133
10.7
28
80

851
73.7

160 
12.0 
47 no

1035
63.0

1905
111.9

Altitude 《m asl) 
NA

1235
85.8

158
11.4
38
105

Altitude 《m asl) 
1060

District 
Kibondo

Altitude (m asl〉 
1128

District 
Kigoma

Station no. 
953004

District
Kigoma

Station
933005

Station
953002

Station
962900

Altitude (m asl) 
1515

Station 
952902

District 
Kigoma

District 
Kigoma

Location
3.34S,30.40E

Location
6To8S,29.44E

Location 
5.07S,30.51?

Location
5.02S,29.47E

Location
5.05S,30.22E

Rmax
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Table 7.12 Mgambo

no.

Feb.Jan. Mar. Apr. May Jun. Jul. Aug. Sep, Oct. TotalNov. Dec.
Rt
Rn 0.1
Rmax
El 146 0 69930

7.13 Kifura (Mayowosi)

no.

Feb. Jul TotalJan. Mar. Apr. May Jun. Dec.Aug Sep Oct. Nov.
189 0Rt

0Rn
47Rmax

922124 140 6 24

Table 7.14 Makere Mission

no.

TotalJul. Nov. Dec.Sep Oct.AugFeb. Jun.Jan. MayMar. Apr.
4163 266Rt

Rn
Rmax

1340

Table 7.15 Kasulu

no.

TotalOct. Nov. Dec.Jul. Sep.AugJun.MayFeb. Mar. Apr.Jan.
Rt

7570El 30

Table 7.16 Nguruka

TotalJul. Sep, Oct. Nov. Dec.Aug.Jun.MayAprFeb. Mar.Jan.

0 638

1
0.1

0.3
4

9 
0.7
7

0 
0.1
0

8
13

15 
0.3 
15
19

4
1.1
3 
0

51
4.3
19
33

45
3.3
21
34

Altitude (m asl) 
NA

10.6
44

81
6.8
31
55

Rt
Rn

Altitude (m asl) 
NA

14
1.3
6
7

0
0.1
0
0

0
0

1007
83.6

8.2
37 
124

118
7.0
31
87

184
12.9
41 
122

103
6.3
33
78

72
241

3
0.5
1 
0

Rn
Rmax

63
155

161
9.3

160 
12.2 
49 
110

89
4.8
39
77

198
11.7

183
13.8
43
118

0
0
0
0

4
0.3
3

0.3
3 
0

205 
14.6 
43 
134

185
15.3
41
111

202
13.4

174
8.3
53
144

182
12.7
42
122

163 
15.0
39
92

178
4.0
56
170

36
2.8
20
28

0
0
0 
0

0 
0
0 
0

107
8.9
28
66

171
14.3
35
100

134
12.8
32
73

1328
90.7

38
133

218
11.6
62
172

132
11.6
42
84

165
11.6
42
113

120
9.6
33
77

11.2
52 
209

166
7.4
60

288
11.4

54
2.8
23
46

39 
4.0 
19

20
1.5

89
6.5
35
66

192
15.8
39
1U

266
14.7
48
189

1203
96.1

60
4.6
25
44

53
5.4
24
33

1731
86.5

146
12.2
32
86

893
52.1

Rmax
El 30

19
1.1
12
16

151
9.8 
41 
108

22
2.6
10
10

176
15.1
34
100

E Ijc

Altitude (m asl)
914 一

District 
K i bondo

Station no.
953105~

District
Kasulu

Altitude 《m asl) 
1381

Altitude (m asl) 
1067

District 
Kasulu

Station 
933008

Station 
943000

Station 
$43002

District
Kigoma

Station 
952901

Location
4.17S,30.25E

Location
4.34S,30.06E

District 
Kigoma

Locali on 
3.52S,30.38E

Location
5.10S,31.05E

Location
5.08S,29.52E

ei3O
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8.0 KILIMANJARO REGION
Table 8.1 West Kilimanjaro

Feb.Jan. Mar. Jul.Apr. May Jun. Aug. Sep Oct. TotalNov. Dec.
78 71 7 0 4

1.6

0 28230

Table 8.2 Lyakirimu Mwika

Jul. TotalFeb.Jan. Aug Sep Oct. Nov. Dec.Mar. Apr. May Jun.
Rt
Rn
Rmax

1456El 9030

Table 8.3 Lyamungu

TotalJul. Sep. Oct. Dec.Aug Nov.Jun.Feb. MayApr.Jan. Mar.
Rt
Rn
Rmax

113011El 30

Table 8.4 Kiyungi T.P.C.

TotalJul. Sep Oct. Nov. Dec.Aug.Jun.Feb. MayApr.Mar.Jan.
Rt
Rn

4 57930

Table 8.5 Masama Estate

Jul. TotalAug. Sep. Oct. Nov.Jun. Dec.MayFeb. Apr.Mar.Jan.
Rt

143730

8.3
21
33

Rmax
El

52
5.
31
38

30
2.2
13
21

19
2.1
11
11

116
9.2
34
76

12
1.6

43
3.8
24
32

61
6.3
21

1855
101.8

Rn 
Rmax
El

99
4.2
40

31 
4.0 
24 
21

21
3.1
10
7

35
4.7
13
13

60
5.4
20
37

Rn
Rmax

70
6.4
34
50

91
6.1
29
66

75
5.9
29
53

91
7.9
31
59

140
6.8
40
113

135
13.9
30
67

39
6.8
12
6

47
5.6
20
24

24
2.7
14
14

311
12.2
84
265

243
14.5
64
181

391
21.3
77
286

170 
10.0 
56 
134

1831
94.5

232
11.6
56
180

123
7.2
51
103

552
21.7
115
449

130
8.5
54
105

103
11.8
32
51

0
0
0

71
6.7
31
47

62
10.4
16

8
0.8
5
4

2
0.3
2
0

47
3.3
20
35

96
13.1
26
35

91
8.3
35
60

76 
4.0
36
68

52
4.4
20
34

113
9.0
38
77

429
16.9
96
353

479
18.6
106
395

74
8.1
26
40

71
6.5
33
50

29
4.2
13
11

77
9.4
23
34

737
46.3

8.8
23
38

80
5.4
35
64

538
18.8
95
438

36
1.9
16
30

150
6.0 
51 
133

604
71.8

1647 
117.0

240
10.6
61
195

29
2.6
18
22

59
5.9
23
35

8
1.5
5 
0

1.0
2
0

2.4
33
52

District 
Hai

District 
Hai

Altitude (m asl) 
975

District 
Kai

District 
Rombo

Station no. 
933785

Altitude (m asl) 
762

District 
Hai

Station no.
933702~

Station no. 
923733

Station no. 
933729

Station no.
933721~~~

Altitude (m asl) 
1718

Altitude (m asl) 
1250

Altitude (m asl) 
*1524

Location
3.14S,37.15E

Location
3.17S,37.34E

Location
3.18S.37.13E

Location
2.555,37.04E

Location
3.24S,37.19E
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Table 8.6 Ngare Nairobi

no.

Feb.Jan. Mar. Apr. May Jul.Jun. Aug Sep Oct. Nov. Dec. Total
Rt 3
Rn
Rmax

18 9 0 0 35530

Table 8.7 Mweka Col lege of Wildlife

no.

Feb. TotalJul.Jan. Mar. Apr. May Jun. Aug Sep. Oct. Nov. Dec.
38Rt

Rn

1410

Table 8.8 Rombo Mission

no.

TotalJul. Dec.Oct. Nov.Aug SepJun.Feb. Apr. MayJan. Mar.
166

Rn

1331

Table 8.9 Kibong'oto

no.

TotalJul. Sep. Oct. Nov. Dec.AugMay Jun.Feb. Apr.Jan. Mar.
Rt

20 8814El no

8.10 Nyumba ya Mungu

Jul. TotalDec.Aug. Sep. Oct. Nov.May Jun.Feb. Apr.Mar.Jan.

294

12 
1.0 
7

41
7.5
17
8

51
7.1
17

4.1
15
20

27
2.1
13
19

4
0.7
3
0

35
4.3

60
3.6
30
52

22
19

31
7.4
10 
0

123 
10.0 
36 
80

Rn
Rmax

0.7
2
0

57
6.6
20
28

26
45

22
27

Rt
Rn 
Rmax

48
5.4

43
5.8
15
16

42
4.1
15
24

78
6.1
30
56

21
1.6
15
18

9
0.9
8
6

99
6.0
30
74

55
8.5

1799
91.4

52
3.1

124
6.3
42
103

89
7.6
30
58

0
0.3
0
0

12
3.9
4 
0

162
5.6
75
161

1856
128.9

472
44.8

34
3.5
14
19

38
4.2
21
24

260
12.4
96
228

93
11.1
26
42

362
14.6
79
294

446
17.6
67
345

217 
13.0 
41 
150

3
0.9

108
5.8
32
84

186
15.9
34
105

335 
16.8 
81 
261

766
87.2

125
8.2
43
95

95
7.2
42
73

367
16.9
86
292

329
20.2
70
232

165
18.7
28
69

Altitude (m ast) 
NA

305
19.1
73
219

147
12.6
40
91

38
6.6
16

64
7.2
29

65 
7.0 
19 
32

92 .
10.4
30
47

195
13.0
52
139

38
3.8
21
26

66
7.4
22
33

91
8.5
29
55

34
3.8

78
3.9
37
71

139
10.5
72
115

24
4.3
10

1263
97.7

39
5.5
16
15

8.6
58
139

94
9.4
28
52

District
Hai

E】3O

District
Hai

District 
Hai

Attitude《m as I) 
1463

Station 
033798

District 
Mwanga

Station
933778

Station 
豉3706

Altitude 《m asl) 
1250

Altitude 《m asl) 
1433

Altitude (m asl) 
1463

District 
Rombo

Rmax

Station
93377Z~

Location
3.14S,37.19E

Location
3.12S,37.36E

Location
3.02S,37.03E

Location
3.47S,37.27E

Location
3.12S,37.07E

Station no. 
933790

Rmax
ei3O
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Table 8.11 Hasani Sisal Estate

no.

Feb.Jan. Mar. Jul.Apr. May Jun. Sep. TotalAug Oct. Nov. Dec.
Rt
Rn
Rmax
El 3230no

Table 8.12 Same Meteorology

TotalFeb. Jul. Dec.Jan. Sep Oct. Nov.Mar. Apr. May Jun. Aug
4Rt

Rmax
3722 0 155 91

Table 8.13 Kwizu Mission

no.

TotalJul. Dec.Oct. Nov.SepAugJun.Feb. Apr. MayJan. Mar.

Rn

61830

Table 8.14 Naururu

no.

TotalJul. Sep Oct. Nov. Dec.AugJun.Feb. Apr. MayMar.Jan.
36230Rt

176030

Table 8.15 Ibaya Camp

TotalJul Aug. Sep Oct. Dec.Nov.Jun.Feb. MayApr.Mar.Jan.

65530

8
7

2 
0

16
1.7
10
9

11
14

9
1.6
5

3 
0.9

15 
1.0
11
13

52
5.
29
37

2.9
11
16

31
4.5
12
10

Rmax 
El

53
5.2
30
38

20
1.6

19 
2.0 
8 
9

Rmax 
El

Rn 
Rmax
El

56
4.3
17
36

81
7.1
34
56

21
2.2
10
11

39
5.4
19
18

7
2.5
3
0

3
0.3
3
0

49
5.9
17
23

Rt
Rn

69
4.4
31
57

129
11.3
54

603
59.8

128 
6.0 
43 
108

39
5.9
14
12

47
5.6
17
22

74
6.0
33

89
6.4
26
61

47
3.7
23
35

71
7.6
21
36

10
1.9
8

0.7
3 
0

120
7.9
36
87

844
59.9

812
44.6

55 
4.0 
29 
45

47
4.5
23
32

57
2.9
33
55

162
8.4
57
136

29
7.4
10

31
1.3
24
34

3
0.8
2
0

3 
0.8 
2 
0

12
0.8
11
11

25
2.7
10
12

56
4.9
23
37

59
6.7
18
28

85
7.7
34
57

127
9.3
37
87

513
50.4

364
49.49.0

22
22

137
9.8
41
96

119
5.2
42
104

72
7.5
28
42

85
5.2
21
60

139
5.5
51
126

53
6.8
21
24

68
7.6
25
36

10
1.3
8
5

Altitude (m asl) 
NA

1.1
2

58
5.0
26
41

25
3.6
13
10

175 
7.0 
68 
161

22
1.8
14
17

Altitude (m asl) 
914

Altitude (m asl) 
1105

District 
Same

Altitude 《m asl)
860 —

Altitude (m asl〉 
884

Station no. 
943703

District
Same

Station no. 
9337104

Station
943832

Station
943716

E Inn

Station 
943701

District 
Same

Location
4.08S,38.01E

District 
Same

Location
4.04S,37.32E

Location
4.20Sr37.5lE

Location
3.58S,37.52E

Location __
4.05Sf37.44E

District 
Same

9
1.2
4
2
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9.0 LINDI REGION
Table 9.1 Nachingwea Agriculture.

no.

Jan. Feb. Mar. Apr. May Jul.Jun. Aug Sep Oct. TotalNov. Dec.

171Rt 149 46 7 4
Rn 10.1 1.3

0 67330

Table 9.2 Madawa Pr. School

no.

TotalFeb. Jul. Aug. Sep Oct. Nov. Dec.Jan. Mar. Apr. May Jun.
Rt 9 0 U
Rn
Rmax

76940

Table 9.3 Lindi Maj i

no.

TotalJul. Oct. Nov. Dec.Aug SepFeb. May Jun.Apr.Jan. Mar.
Rt
Rn

6Rmax
977El 10230

Table 9.4 Mahiwa Agric. Centre

TotalJul Oct. Nov. Dec.Sep.Aug.Jun.MayFeb. AprJan. Mar.
50

0.10.5 0.2Rn
Rmax

0 7400 9900

Table 9.5 Ngongowele School

Jul. TotalAug Sep Oct. Nov. Dec.May Jun.Apr.Feb. Mar.Jan.
01Rt

0.2Rn

0 71630

9
1.7

13
1.8
7

4.6
17
26

0.9
5
4

7
1.2
5
1

Altitude (m asl) 
15

4
0.6
3

4 
0.8
3
0

4 
0

8
1.2
6Rmax 

El

0.7
5
9

911
49.9

0
0

42
2.6
27
39

13 
0.8 
7 
9

27
1.5
20
27

175
7.9
51
145

Rmax 
El

188
9.9
53
148

115
8.8
42
83

3 
0.1
3

2
0.5

984
71.9

134
6.3
34
106

178
14.6
40
108

0
0
0

42
106

179
11.9
45
125

0
0
0
0

24 
0.9 
20 
27

1235
72.1

185
7.3
51
157

196
11.2
50
147

208
13.3
46
144

69
5.8
27
47

166 
10.0 
42 
121

34
1.8
29
37

20 
2.0 
16 
16

0.5
3 
0

1021
67.8

180
10.3
46
135

168
8.3
43
132

126
7.3
46

210 
9.0 
56
174

215
14.9
55
149

66
5.6
25
44

89
5.8
39
73

79
5.3
28
59

89
4.6
36
76

67
5.4
29
49

92
4.7
37
79

298
13.0
117
272

138
9.0
38

139
9.6
43
100

212
12.1
52
158

129
6.1
32
101

Altitude (m asl) 
NA

Altitude (m asl〉 
NA

948
46.2

9.4
42 
128

128
6.2
46
109

4
0.6
2
0

4
0.8
3 
0

208
12.2
59
159

4.1
25
37

District 
Lindi

Altitude (m asl) 
183

Station no. 
1003708

Station no. 
1003920

Altitude (m asl)
463 —

District 
Ki Iwa

District
Liwale

Station
1003807

District 
Nachingwea

Station 
993920

Station
663912

District 
Lindi

Location
9.59S,39.42E

Location 
10.05S,37.48E

Location
10.2lSf38.45E

Location
1O.21S,39.16E

Location
9.22S,39.27E

EI3O

EI3。
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Table 9.6 Ruangwa Pr.School

Feb.Jan. Mar. Apr Jul.May Jun. TotalAug Sep. Oct. Dec.Nov.

Rn
Rmax
El 6 81930

Table 9.7 Chimbendenga

no.

TotalJulFeb. Dec.Jan. Aug. Sep Oct. Nov.Mar. Apr. Hay Jun.
63 0 0138

Rn
Rmax

8661118101 8130

Table 9.8 Kimambi Pr. School

no.

TotalDec.Jul. Sep Oct. Nov.AugFeb. May Jun.Mar. Apr.Jan.
0

Rn

57230

Table 9.9 Li wale

no.

TotalJul. Sep Oct. Nov. Dec.AugJun.MayFeb. Apr.Mar.Jan.
Rt

0.4

56800030

Table 9.10 Kikole

TotalJul. Sep. Oct. Dec.Aug. Nov.Jun.MayApr.Feb. Mar.Jan.

0 65930

0
0.2
0

0
0.1

8.5
37

1
0.4
1
0

19
2.6
7

4
0.3
3
1

8
0.6
6
5

Altitude 《m asl) 
NA

5.3
30
38

61
148

8
0.3
8

3 
0.3

Rmax
El

Altitude (m asl) 
NA

Rt
Rn

76
5.7
30
56

3
0.6
2

130
5.7

Rmax 
El

73
5.4
34

Rn 
Rmax

0 
0
0

20 
1.0 
12 
18

151
9.6
46
113

0
0

21
1.5
16
19

114
7.6
37
84

178
6.0
92*
185

0
0

9
1.5
4
0

0
0

146
12.2
42
93

78
4.9
29
61

210
14.4
43
139

95
8.4
26
56

89
5.0
46

4.0
42
61

0 
0 
0

0.3
2
0

2
0.3
2
0

0
0
0

139 
9.0 
28 
93

1084
62.3

899
60.7

203
10.3
43
153

173
8.4

1
0.3
0
0

0 
0 
0 
0

0
0 
0
0

63
4.9
26
46

154 
12.0 
39 
99

147
8.9
46
113

98
6.5
35
74

223
9.3
49
179

158
9.1
43
119

109
9.4
38
72

Altitude (m asl)

68
5.7
30
49

22
3.1
10
8

38
3.6
25
29

2
0.1
2
0

55
2.9
38
56

211
9.5
48
167

188
8.6
52
154

279 
14.0 
48 
204

161
13.7
43
100

189 
12.0 
47 
135

109
9.8
28
63

Altitude (m asl) 
NA

Altitude (m asl) 
NA

5 
0.6 
3
1

1062
52.7

862
69.5

771
52.1

176 
11.0 
42 
125

District 
Lindi

Station no. 
983909

Station no. 
1003825

District 
Ki Iwa

Station 
993803

Station 
993701

District
Nachinguea

District 
L i waIe

District
Liwale

Station
1003827

Location
8.46S,39.09E

Location
10.04S,38.56E

Location
10.23S, 38.19E

Location
9.46S,37.57E

Location
9.26S,38.26E

11
1.5
7
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Table 9.11 Mitonono

Feb.Jan. Mar. May Jul.Apr. Jun. Sep.Aug. Oct. TotalNov. Dec.

Rt
Rn
Rmax

823

Table 9.12 Njinjo

no.

TotalFeb. Jul Oct. Nov. Dec.Sep,Jan. Mar. May Jun. Aug.Apr.
Rt

0.5Rn
Rmax

4620067 84 72 80

10.0 MARA REGION
Table 10.1 Busegwe Mission

no.

TotalNov. Dec.Jul. Sep Oct.Aug.Jun.Feb. MayApr.Jan. Mar.
Rt

Rmax
610

Table 10.2 Shi rati Mission

TotalJul. Dec.Sep. Oct. Nov.Aug.Jun.MayAp「.Feb. Mar.Jan.
64Rt

Rn

607

Table 10.3 Komuge Mission

TotalJul. SepAug. Oct. Nov. Dec.Jun.MayFeb. Apr.Mar.Jan.
Rt
Rn
Rmax

563102El

0
0.3
0

10
1.4
6
3

41
134

1.0
5
2

96
8.5

39
3.2
22
30

18
2.8
11
7

31
1.9
17
26

21
2.7
11
10

6
0.6
5
3

49
6.7
15
17

18
1.6
13
14

208
14.8
50
140

182
10.1

44
4.8
19
25

46
2.9
25
40

5
0.6
5
2

80
6.6
27
53

182
13.5
42
118

133
10.6
37
86

16
1.7
6
7

134
9.4

27
63

31
4.5
14
12

35
4.4
21
20

125
8.3
46
96

24
3.1
12
11

35
3.4
16
22

52
5.7
18
27

177
15.4
39
103

118
10.6
28
67

25
56

71
4.6
36
61

118
10.6
36
73

755
68.4

889
67.3

886
78.4

61
4.8
26
44

252
14.0
52
183

23
2.7
15
14

6 
0.9 
5 
1

23
1.3
17
22

155
9.6 
49 
118

58
7.5
22
26

63 
7.0 
22 
33

63
5.6
28
44

68
5.5
26
47

165
9.4
44
125

111
8.3
45

102
8.4

121
10.9
33

233 
19.0
39
134

151
14.1
29

102
7.4
28
69

22
1.4
18
21

28
2.7
20
22

58
4.6
23
41

98
7.7
25
62

1206
84.6

937 
82.0

74
5.8
27
51

125 
9.0 
37 
87

Altitude (m asl) 
NA

108
10.4
36
65

107
9.8
36

72
5.7
28
51

48
5.3
23
29

5.1
23
43

E I30

Altitude 《m asl) 
61

District 
Liwale

Station no.
993802~~

District 
Musoma

Station no. 
913302

Altitude (m asl) 
1189

District 
Tarime

Altitude (m as I) 
1158

Altitude (m asl) 
1219

District 
Kilwa

District 
Tarime

Station 
913301

Station 
983805

Location
1.08S,33.59E

Location
1.42S,33.56E •

Location
8.49S,38.52E

Location
9：45S,38.55E

Location
1.25S,33.53E

Rmax
El”

EI3o

Station no. 
913308

EI jo
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Table 10.4 Tarime

no.

Feb.Jan. Mar. Apr. May Jun. Jul. Aug. Sep Oct. Nov. Dec. Total
Rt

Rmax
El,。 958

Table 10.5 Nyabassi

Feb. Jul. TotalJan. Sep.Mar. Apr. May Jun. Aug Oct. Nov. Dec.
Rt 205
Rn 14.9
Rmax

940

Table 10.6 Kisaka Ngurume

no.

TotalJul. Nov. Dec.Aug. Sep Oct.May Jun.Feb.Jan. Mar. Apr.
8081Rt

Rmax
701

Table 10.7 Buhemba Farmers

no.

TotalJul. Sep Oct. Nov. Dec.Aug.Jun.MayFeb. Apr.Jan. Mar.
30Rt

Rn
Rmax

6908272El 3ll

Table 10.8 Mugumu

no.

TotalJul. SepAug. Oct. Nov. Dec.Jun.MayFeb. Apr.Mar.Jan.

Rmax
74130

31
76

2.8
15
20

1100
94.8

110
9.3
31
69

8.0
19
41

60
3.1
31
55

34
3.3
18
23

Rt
Rn

75
6.6
30
50

6.4
24
53

115
9.8
34
72

33
83

70
4.2
19
50

97
9.6
27
53

66
8.0
24
32

151
11.7
29
91

73
6.5
29
49

201
13.4
41
135

179 
13.5 
41 
115

47
135

154
12.2
33
94

76
7.1
29
48

67
5.2
27
48

134
9.9
39
92

191
9.5
58
156

147
11.9
40
94

53
4.8
21
34

65
6.5
29
42

61
7.3
23
30

144 
12.0 
34 
87

1556
133.1

122
8.3
36
87

143 
10.0 
42 
101

78
6.5
29
53

57
4.8
26
41

122
10.7
30

83
8.3
23
45

63
5.6
27
43

32
2.2
18
26

34
2.4
23
30

45
3.4
22
34

111
9.7
24
63

90
7.5
25
56

127
11.4
33
74

1476 
117.0

77 
8.0
23
41

185
13.7
56
129

122
9.9

126
9.4

129
10.2
33

58
6.6
24
32

93
7.5
33
64

53
3.5
25
43

133
12.2
38
79

115
8.5
29
75

89 
8.0 
28 
55

176
15.9
38
99

121
9.8
36
79

168
13.6
32
99

Altitude (m asl) 
NA

38
4.9
18
18

102
9.3
34
64

981
71.3

1199
103.2

93
9.4
30
53

249 
17.0 
49 
164

156 
U.2 
34 
87

103 
10.7 
25 
52

100
8.8
32
63

District
Musoma

District
Tarime

Altitude (m asl) 
1448

District
Musoma

Station no. 
913408

District 
Tarime

District 
Serengeti

Station 
913400

Location 
1.34S,34.28E

Altitude (m asl) 
1524~

Altitude (m asl) 
1829

Altitude (m asl)
1219 ~~

Station 
913433

Station 
913416

Stat i on 
913429

Location
1.21Sf34.34E

Location
1.22S,34.23E

Location
1.46S,34.05E

Location
1.52S,34.43E

EI3n

EIw
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Table 10.9 Nansimo

Feb.Jan. Mar. Apr. May Jun. Jul. Aug. Sep Oct. Nov. Dec. Total
Rt
Rn
Rmax
El 53 1 10 73330

Table 10.10 Seronera

Feb. Jul. TotalJan. Mar. Jun. Dec.Apr. May Aug Sep Oct. Nov.
Rt 36
Rn

14Rmax
50221 21 4869

Table 10.11 Isenye

no.

TotalJul. Nov. Dec.Oct.Aug SepFeb. Jun.MayJan. Mar. Apr.
70Rt

Rn

72730

Table 10.12 Utegi

TotalSep, Oct. Nov. Dec.Jul. Aug.Jun.MayFeb. Apr.Mar.Jan.
Rt

61011230

Table 10.13 Nyambono Pr.School

TotalJul. Sep. Oct. Dec.Aug. Nov.Jun.MayFeb. Mar. Apr.Jan.
Rt
Rn

785

13 
1.0 
10

40
4.2

1147
91.0

12
1.8
7
3

14
1.7
9
7

42 
4.0 
20 
28

Rmax 
El

Rn
Rmax

15
1.6
13
11

4.1
19

15 
0.6 
11 
15

94
10.5
21
42

66
4.7
27
50

77
6.6
36
56

U2 
13.8 
30 
74

201
10.9
81
173

78
6.3
30
55

123 
10.0
30
76

60
4.1
21
43

134
13.7
34
70

91
7.7
30
59

179
8.7
52
146

51
7.5
18
17

56
6.5
20
28

782
72.7

1084
83.6

98
7.8
51
79

131
7.2 
59 
116

201
13.6
35
130

137
9.1
27
90

7 
0.9
3

37
4.6
13
16

127
8.9
44
94

163
13.7
35
96

152
8.6
52
123

205
17.9
34

197
14.4
38
124

85 
7.0 
27 
55

167
12.4
35
106

28
3.0
10
U

55
3.5
30

52
6.2
23
28

1137
110.4

6.6
23
41

78
5.7
23

89
7.6
38
63

89
6.9
26
59

64
5.8
22
39

22
2.6
10
10

28 
2.0 
20 
25

25
3.6
12
9

95
6.6
33
70

119
8.9
36
82

106
11.7
30
53

83
5.0
25
62

63
6.7
28
38

112
9.9
34

76
5.5
33
59

74
6.4
28
49

6
0.4
3
2

42
4.6
23
27

137
7.0
61
123

71 
9.0 
22 
30

Altitude (m asI) 
NA

Altitude (m asl) 
NA

Altitude (m asl〉 
NA

68
8.8
14
23

927
53.8

58
5.1
22
38

121
6.3
36
96

Station no.
923309 "

District 
Serengeti

Station no. 
913434

District 
Musoma

Station no. 
923405

Altitude (m asl) 
1540

Station no. 
913318

Rmax
Elm

Location
1.19S,34.13F

District 
Serengeti

District 
Serengeti

Station 
923409

District 
Tarime

El,。

Altitude (m asl) 
1137

Location
2.10S,33.21E

Location
2.O1S,34.2OE

LocaE on 
2.20S,34.55E

Location
1.53S,33.41E
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Table 10.14 Ikoma

no.

Feb.Jan. Mar. Apr. May Jun. Jul. Aug Sep. Oct. Nov. TotalDec.

Rmax
430

Table 10.15 Lobo Wildlife Lodge

no.

Feb.Jan. TotalMar. Apr. Jul.May Jun. Sep, Oct. Dec.Aug Nov.
Rt

503

Table 10.16 Kiagata School

no.

TotalJul. Dec.Oct. Nov.Aug Sep.Feb. Jun.Mar. MayJan. Apr.
Rt

9528

Altitude (m asl) 
NA

Rt
Rn

91
8.9
20
47

80
6.4
40
62

78
7.9
17
38

17
2.1
8
7

Altitude (m asI) 
NA~™

19
3.3
9
4

8
1.0
5
3

6.8
19
44

Rn
Rmax

27 
4.0 
14
11

54
6.3
16
24

27
4.6
11
6

72
7.9
24
38

44
4.3
20
28

27
3.1
13
14

118
10.5
33
71

49 
5.0 
24 
32

27
1.9
14
21

62
6.1
16
32

148
8.0
45
117

40
4.3
20
24

102
11.1
25
49

1392
101.5

109
6.4
49
94

143 
14.0 
44 
83

149 
12.0 
39 
95

137 
10.0 
36 
92

64
5.4
22
41

674
58.3

73 
6.0 
34
54

232
14.4
54
165

65
6.2
28
42

12 
0.9

292
15.9
58
213

98
7.4
28
65

124
11.1
32
73

26
3.8
12
9

152
11.1
41
103

Altitude (m asl) 
NA~

21
3.3
11
7

897
88.9

99
7.3
32
69E*

District 
Serengeti

District
Musoma

Station
913525

Station 
913420

Station 
923410

District 
Serengeti

Rmax

Location
1.40S,34.05E

Location
2.05S,34.37E

L oca Vi on 
1・59S,35.10E
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11.0 MBEYA REGION

Table 11.1 Ndala

Feb.Jan. Mar. Apr May Jul.Jun. Aug. Sep Oct. Nov. Dec. Total
Rt 312
Rn
Rmax

149 141El 207 198 170 21 12 4 127318930

Table 11.2 Miyunga

TotalFeb. Jul.Jan. Mar. Oct. Nov. Dec.Apr. May Jun. Aug Sep,
Rt 122
Rn 12.0
Rmax

50601

Table 11.3 Mkulwe Mission

no.

TotalJul. Oct. Nov. Dec.Sep,Aug.Feb. Jun.MayJan. Mar. Apr.
9 1610 601100Rt

0.1Rn
Rmax

5900030

Table 11.4 Chunya Agriculture

TotalSep. Nov. Dec.Jul. Aug. Oct.May Jun.Feb. Apr.Mar.Jan.
1880 0Rt

Rn
Rmax

5940 8 240El 30

Table 11.5 Tukuyu Agriculture

no.

TotalJul. SepAug. Oct. Nov. Dec.Jun.MayFeb. Apr.Mar.Jan.
21318Rt

Rn
17Rmax

256 165 1867334263139El 30

0
0.2

9 
0.6 
9

0.3
6

35
3.1
17

69
141

14.0
75

11.1
50
140

7.3
34
72

0 
0

45
5.7
18

0.5
5
6

24
33

21.3
48

25
44

Altitude (m asl) 
NA

99
8.5
24
58

8
0.7
8
6

30
66

14
1.2
9
9

13
1.8

0
0

811
72.8

36
5.1
13

2 
0.1

169
11.7
45
118

0
0

50
4.4
26
37

19
20

11.6
42
109

139
14.5
32
69

159
10.8
44
113

122
11.8

39
3.0

0
0

0
0
0

105
7.8
35
74

0
0
0

35 
1.6 
25
37

160
8.6

165
11.7
44
113

527 
19.0 
56 
401

231
17.9
41

37
70

469
23.6
64

2
0.3
2
0

0 
0
0

13
1.8
8
5

21
1.6

284
17.3
43

2602
141.9

395
22.6
47

82
8.6

231
13.2
54

3 
0.2 
3 0

0

58
3.7
28
48

2004
143.2

836
58.4

265
21.4
38

172
11.2
42
121

222
16.3
44

192
12.4
49
137

332
22.3
43

162
9.8
40
117

79
4.1
32
67

172 
12.9 
39 
110

103
6.2
38
82

249
15.1
37

52
3.7
20
38

826
53.4

121
12.2
28
62

District
Mbozi

District 
Rungwe

District 
Rungwe

District 
Mbozi

Station no. 
983302

Station no, 
983213

EI3O

Station no.
993329~~

Altitude 《m asl) 
1494

Altitude (m as I) 
1707

Altitude (m asl) 
1646

Station 
993307

Altitude (m asl) 
1067

District
Chunya

Station
983202

Location
9.09S,33.46E

Location
8.32S.33.25E

Location
9.15S,33.38E

Location
8：47S,32.13E

Location
8.32S,32.18E
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Table 11.6 Kyela Agriculture

no.

Feb.Jan. Mar. Apr. May Jun. Jul Aug Sep Oct. TotalNov. Dec.
341Rt 413 316 17
12.2Rn 18.2

40 77Rmax 19 14
109El 286 26 154830

Table 11.7 Mbimba Research

no.

Feb. TotalJan. Jul.Mar. May Jun. Sep. Dec.Apr. Aug Oct. Nov.
254 277 3 7 98Rt 212 181 44 2

0.2 0.9Rn
Rmax

7940 2148 0El □o

Table 11.8 Kamsamba

no.

TotalJul. Sep. Oct. Nov. Dec.Aug.Jun.Feb. MayJan. Mar. Apr.
7196

Rn
0Rmax

7560 6030

Table 11.9 Manow

no.

TotalDec.Sep Oct. Nov.Jul Aug.Jun.MayFeb. Mar. AprJan.

Rn
9Rmax

210511 114 24956151322289217 191El 30

Table 11.10 Mtanila

no.

TotalJul Sep Oct. Nov.Aug Dec.May Jun.Feb. Apr.Mar.Jan.
0Rt
0Rn

Rmax
0 600El □o

13
1.4

0.8
15
18

0.9
5
2

101
3,7

10.7
31
51

77
6.8

66
3.4
37
63

26
49

Altitude (ni as I) 
NA

5.7
19
20

19
1.4
13
16

37
89

43
78

2
0.3

53
108

40
110

0 
0

69
4.6
31

201
14.4
43
131

19.3
48 
177

91 
8.0 
42 
66

3 
0.4
2
0

141
11.5

19
1.3

67
313

85
4.6

354
12.1
112

0
0

20.3
42

425
19.3
84
330

0
0.1
0
0

950
74.5

178
14.2

155
9.5
45
116

17.7
42 
124

129
7.6

0
0
0
0

151
8.7
39
112

160
9.2
44
121

320
18.7
48

145
8.5

267
14.4
47

210
12.4
67
165

377
16.6
66

16.6
35
98

Altitude (m asl) 
NA

170
7.9
66

0 
0

0 
0

50
5.2
23
31

112
3.1
52

49 
100

2664
126.7

86
8.6
24
46

0.7
2
0

0.5
2

25
1.2

236
17.9
40
143

226
13.4
49 
162

338 
16.8 
59

1365
115.7

2 
0.5

1033
68.6

12.0
63
256

12
1.9
7
3

71
5.6
37
57

1906
88.8

234
15.2
43
156

214
14.0
58
154

12.1
52
144

15
1.1

Localion
9.04S,32.58E

District 
Mbozi

District
Mbozi

Station 
993205

Altitude (m asl) 
1524

Altitude (m asl) 
914

Station 
973302

Station
983209

Station
993310

Altitude (m asl) 
549

District 
Chunya

Station 
093339

District 
I leje

District 
Kyela

Location
8.21S,32.18E

Location 
9^35S,33.51E

Location
7.30S,33.30E

Location
9.24S,33.05E
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Table 11.11 Kimani

Feb.Jan. Mar. Apr. May Jun. Jul. Aug TotalSep Oct. Nov. Dec.
152Rt 0

Rn 12.5 0.1 0.2
Rmax 0 0

0 0 0 471

Table 11.12 Nyara Estate

no.

Feb.Jan. Mar. Jul. TotalApr. May Dec.Jun. Aug. Sep Oct. Nov.
213Rt 221 52 1 1 13 109

0.5Rn
Rmax 39

774El 125 133 133 0 0 1030

Table 11.13 Mbarali

TotalDec.Jul. Oct. Nov.Aug. SepFeb. Jun.MayJan. Mar. Apr.
000Rt 116
0010.9Rn
0Rmax

420 00102 102

Table 11.14 Chiwanda

no.

TotalJul. Sep. Oct. Nov. Dec.AugJun.MayFeb. Apr.Jan. Mar.
0139Rt

Rn
0211Rmax

724000982El 30

Table 11.15 Njugilo

no.

TotalJul Aug Sep. Oct. Dec.Nov.Jun.MayFeb. Apr.Mar.Jan.
Rt

Rmax
1914El 30

0.2
1

7
1.0
5
2

5 
0.6
4
1

1118
83.3

0
0
0
0

8 
1.1 
6 
3

35
84

35
69

16.1
41
139

191 
14.0
42
124

1.1
9
9

Altitude (m asl) 
NA

12
1.3
6
5

50
155

19
33

211
16.7
37
125

8
1.9
5

143
12.5

36
93

0
0

39
3.7
20
26

67
7.3

0 
0

9
1.2
7
4

762
63.8

1261
99.4

190
13.1
64
142

15.7
39

0
0

97 
8.0 
43 
72

0.5
2
0

130 
11.6 
3?
79

203
15.4
39

155
12.3
44

128
9.4

0
0

0 
0

97 
5.2 
59 
96

134
11.4
43
87

2336
118.6

156
12.3
43

175
13.9
64
125

12.1
33

41
90

0
0

25
2.8
17
17

0
0.1
0
0

3
0.2
3
1

10.2
32
64

127
11.0
39
80

668
58.3

228
16.5
47
147

211
15.3

223
13.7
51
159

334
16.5
83
263

730
21.4
178
648

409
14.6
126
367

25
3.5

2
0.2

0.1
\
0

25
3.4
12

79
7.3
28
49

217
14.2
47
149

75
7.1
32
49

4.7
25
36

29
3.5
15
15

217
13.3

District 
Rungwe

Altitude 《m asl) 
610

District
Mbozi

District
Mbozi

Station no. 
983408

Station no. 
983410

Altitude (m asl) 
1189

Altitude (m asl) 
1047

Altitude (m asl) 
1676

District
Mbeya

Station 
993209

Station
993320

Station
993315

District 
Mbeya

Location
8.50S,34.10E

Location
8.40S,34 J5E

Location
9.10S,32.33E

Location
9.28S,33.48E

Locafi on 
9.11S,33.08E

E*

E*
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Table 11.16 Lupatingatinga Hydromet

Feb.Jan. Mar. Apr. May Jun. Jul. Aug Sep. Oct. TotalNov. Dec.
175 158 205Rt 4 0 3
12.1 10.4Rn 14.1 0.6 0 0 0.1

41Rmax 0 0 0 3
El 112 0 0 57830

Table 11.17 Gua Mission

no

TotalFob. Jul.Jan. Mar. Apr. Sep, Dec.May Jun. Aug Oct. Nov.
171 139 211 124Rt 16 0 0 0

0.2Rn 12.9 11.8 0 0 0
39 33 0 1Rmax

6360El 110 83 138 70 12 030

Table 11.18 Idiga

TotalJul. Oct. Nov. Dec.SepAugJun.Feb. MayJan. Mar. Apr
5Rt

0.2Rn
0Rmax

48701

Table 11.19 I gurusi

TotalDec.Oct. Nov.Jul SepAugJun.MayFeb. Apr.Mar.Jan.
7000087149Rt

0000Rn
0000Rmax 40

61100 000078177El 12430

Table 11.20 Mwambani

no.

TotalJul Nov. Dec.Aug Sep. Oct.Jun.MayApr.Feb. Mar.Jan.
00168
0 0.8011.0

0 4Rmax 43
0 0 499119

1.4
4

2 
0

15
1.8
9

3
0

2 
0

Altitude (m asl) 
NA

71
7.1

16
21

District 
Hbozi

42
77

52
4.4
27
39

1.1
10

3
0.21.8

3
0

42
91

14.9
44 0

0

21
39

104
7.3
36
76

14.3
31

761
59.6

68
7.0
17
34

0 
0

0
0

38
133

0
0

177
13.6
43
114

195
14.3 8.8

37
55

2
0.2

0
0

0
0

35
114

41
134

208
14.8

10.9
26

11
1.3
6
4

0
0

0
0

0
0

76
7.2
25
45

209
15.5
41
131

998 
76.0

119
10.7

111
11.5
27
56

74
6.7
26
46

23
1.4
9
16

181
11.4
37
124

799 
68.0

924
69.9

126
9.1

2
0.2

205
14.8
51
138

227
11.7
58

82
7.5
31
53

893
65.1

Attitude (e as I)Two ~~

28
2.3

55
5.2
20
33

122
9.7
35
80

199
14.3
38
126

Station no.
983331~

District
Chunya

Station no. 
983332

Station no. 
973300

Altitude (m asl) 
1166

District 
Chunya

Altitude (m asl)
1524 一

Altitude (m asl) 
5286

District
Mbeya

District
Mbeya

Stat i on 
983210

Station
97320T~

Location
8.58S,33.16E

Location
7.49S.32.26E

Location
8.26S,32.59E

Location
7.40S,33.25E

Location
8.47S,33.51E

El”

H3O
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Table 11.21 Galula Hydromet

Feb.Jan. Mar. Apr. May Jut.Jun. Aug. TotalSep Oct. Nov. Dec.
Rt 140 137 0 0 1

9.9Rn 11.0 0 0 0.4
47Rmax 42 0 0

El 102 91 0 0 0 58330

Table 11.22 1gembe

no.

TotalFeb. Jul・Jan. Mar. Apr. Dec.May Jun. Aug. Sep Oct. Nov.
127 155 83 28 13 15 63141 10 41Rt

Rn
Rmax

4700El 78□n

Table 11.23 Kiwira School

no.

TotalJul. Oct. Dec.Aug Sep Nov.Jun.Feb. MayMar. Apr.Jan.

245Rt

Rn

Rmax
841982162El 30

12.0 MOROGORO REGION

Table 12.1 Tungi Sisal Estate

TotalJul. Dec.Aug. Sep Oct. Nov.Jun.MayFeb. Mar. Apr.Jan.

Rt

Rn
Rmax

53224
30

Table 12.2 Kilangali

Jul. TotalAug.Jun. Sep Oct. Nov. Dec.MayFeb. Apr.Mar.Jan.
6Rt

Rn
4Rmax
0 56546

7
1.0
4

7
3

9
12

17
1.3

11
1.5
7

12
1.9

11
12

2.6
5

10
1.8

2.2
5 
0

35
2.4
15
26

20
2.0

41
4.5

4.8
12
6

24
47

18
2.0
9
9

73
6.1

31
5.9
13
4

32
50

19.1
46 

149

14 
2.0 
9
6

6.6
18
32

54
3.8
31

16
22

2.2
24
38

170
14.3
46
107

3
0.3
3 
0

0 
0

9.8
23
37

3.4 
5

133
11.3
30

169
17.6
34
82

133
11.6
40
83 .

122
9.6
37

0
0

11
0.8
9
9

124
9.6
36
83

207
12.4
60
157

205
12.1
48
149

14.7
25
53

129
8.8
40
93

1443
124.3

211
16.5
38
126

136 
7.0 
55 
118

134
8.5
50
106

53
3.1

14.4
26
80

266
19.6
43

13.4
26
72

50
5.2
23
31

32
5.0
12

11
2.2
8

26
2.7
12
15

116
6.4
43
96

825
59.3

95
5.8
37
76

58
6.2
25
34

13
2.1
8
4

730
54.4

Altitude (m asl) 
Ua

185
16.3
40
106

802
61.2

83
3.9
30
70

129
8.2
42
98

939
97.5

130
12.1
32
73

57
5.7
28
38

Altitude (m asl)
NA ~

District 
Chunya

District
Ki tosa

District
Rungwe

Station no, 
963775

Station no. 
963702

Station no. 
983309

Altitude (m asl) 
457~ ~

Altitude (m asl) 
503

Station 
993328

Station
993324

District
Mbeya

District
Morogoro

Altitude (m ast) 
853~

Location
6.46S,37.42E

Location
9.10S,33.33E

Location
8.36Sf33.05E

Location
9.04S,33.27E

Location
6.57S,37.05E

EI3o
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Table 12.3 Maskati Mission

Feb.Jan. Mar. Apr. May JulJun. Aug Oct. TotalSep Nov. Dec.
110 177 158
9.7Rn 11.7

Rmax 34 10 27
69 5 60 891

Table 12.4 Msowero Ginnery

no.

TotalFeb. Jul. Aug Oct. Dec.Jan. Mar. Apr. Jun. Sep Nov.May
35 127174 4Rt 66 94 14

Rn 5.0
Rmax 28

7061 1149 102 124 66

Table 12.5 Bcrega Mission

no.

TotalDec.Jut . Oct. Nov.Aug. Sep,Jun.Feb. MayApr.Jan. Mar.
79 14118

Rn
Rmax

52031054082

Table 12.6 Duthumi Estate

no・

TotalOct. Nov. Dec.Jul. SepAug.Jun.MayFeb. Apr.Mar.Jan.
Rt
Rn

9Rmax
87321 65321 889132

Table 12.7 Mtimbira

TotalJul Sep Oct. Nov. Dec.Aug.Jun.MayFeb. Apr.Jan. Mar.
Rt
Rn

4Rmax
1 942

0.4
4

7
0.9

4
0.3

0
0.1

9
1.3

6 
0.8

2.2
9

31
3.7

72
3.5

9
1.2
6

16
17

6.9
31

14
52

20
2.6

10
1.9
5
0

8.6
35

61
145

81
5.3

9
17

21 
1.0

31
2.9
16

64
4.3
24
48

10.8
42

12 
0.7 
10

16.2
39
82

79
5.1
35

0 
0

160 
14.0 
43 
97

27
4.5

1.6
18
32

1.3
12
11

3
0.5
2
0

94
6.9
39
72

9.1
27

9 
0.5
6
6

123
5.7
57
115

45
125

147
7.6
65

134
8.5
37
97

226
10.5
59
182

126
7.0
43

37 
4.0 
17

3
0.9
3

860 
50.0

837
71.8

1152
74.6

140
10.9
38
92

184
10.9

312
18.9
54
213

22
3.4
9
6

29
2.3
18
23

62 
2.3 
30 
60

178 
10.5 
63 
143

115
6.4
49
99

147
7.2
56
128

92
6.6
38
71

277
16.5
58
197

83
5.5
36
67

123
8.1
36

34
2.8
18
25

1133
55.0

122
6.5 
37 
97

308
12.9
73
251

82
3.3
45
83

1324
98.3

129
10.7
30
78

El 3<»

152
7.5
53
129

6.8
56
112

El3n

Altitude (m asl) 
~9\~

Station no, 
983611

Station no. 
963710

Altitude (m as I) 
330

Altitude (m asl) 
1067

District 
Kilosa

District
Kilosa

District
Horogoro

District
Ulanga

Altitude (m asl) 
T829

Stat i on 
963719

Station 
973700

Altitude (m asl) 
853

District
Morogoro

Location
6.12S,37.10E

Station 
963703

Location
6.05S,37.28E

Locati on 
6.32S,37.13E

Location
8.47S,36.22E

Location
7.23S,37.49E

El 30

H3O

E
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Table 12.8 Ifakara Trial Farm

Feb.Jan. Mar. Apr. May Jul.Jun. Aug Oct.Sep. TotalNov. Dec.
Rt 431 13 9
Rn 19.5 1.8 2.0
Rmax

1051

Table 12.9 Athina Sisal Estate

no.

Feb. TotalJan. Jul.Apr MayMar. Jun. Sep, Oct. Dec.Aug Nov.
96 7984 166 216 21 8 42 40 116 10112

11.3 3.3 1.7Rn
44 4Rmax

65866 116 152 0El 30

Table 12.10 I Longa Agromet

no.

TotalJul. Oct. Nov. Dec.Aug SepFeb. May Jun.Apr.Jan. Mar.
74 12183178Rt 99

11.67.8Rn
41Rmax

71604173El 30

Table 12.11 Kiberege

TotalJul. Nov. Dec.Aug Sep. Oct.Jun.MayFeb. Apr.Mar.Jan.
Rt
Rn
Rmax

0 27 10814 2106198103 202153

Table 12.12 Kidodi Pr.School

no.

Jul. TotalSep. Oct. Dec.Jun. Aug. Nov.MayFeb. Apr.Jan. Mar.
Rt
Rn
Rmax

963El 30

2.0
7
3

27
2.9

2.0
7
3

12
13

5 
0

9
5

6
0.8

10
1.6
7
3

6
0.7
5
2

8
5

84
334

61
149

22
40

16
2.2
10
7

11.7
50 
129

Altitude (m as I) 
NA

66
3.5

19
19

69
6.6

144
9.3
43

16
1.0
13
15

230
10.6
49
179

14
14

3.6
19
27

37 
2.9 
17

33
60

5.6
35

139 
10.0 
44 
99

13.4
47

0.7
3

130
7.3
42

243
13.7
63
184

60
140

45
83

5
1.2

21
2.2

21
2.5
13
12

119
9.0
32
78

133
10.6
46
92

186
8.9
55

167
10.9
46
120

160 
12.8 
39 
100

35
4.8

196
12.3

279
17.3
56 
194

257 
12.0
59

304
20.2
52
199

268 
14.0 
53

8.8
21
37

120 
10.0

12
2.1

1405 
76.0

6.4
29
69

117
8.8
37
81

243
16.5
66
173

8.2
28

32
2.3
15
24

8.7
38
81

136
8.9
37
97

7.6
37
73

4.0
22
29

1428
102.3

99
5.8
42
83

981
76.4

11
1.4
6

1048
82.4

22
3.0
10
8

21
2.1
7
10

206
11.9
48
151

U32
89.2

ELo

District 
Kilosa

Station no, 
973616

Station 
963808

Altitude (m asl) 
251

District 
Kilosa

District 
Kilombero

Station no. 
983613

Altitude (m asl) 
m~~~ 一

District 
Kilombelo

District
Morogoro

Altitude (m asl) 
503

Station 
973707

Station 
963732

Altitude 《m asl) 
335

Location
6.47S,38.10E

Location
6.46S,37.02E

Location
7.59S,36.49E

Location
8.10S,36.40E

Location
7.35S,37.02E

Elm
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Table 12.13 Mngazi

no.

Feb.Jan. Mar. Apr. May Jun. Jul. Aug Sep Oct. Nov. TotalDec.
67Rt

Rn 5.0
Rmax 22 44 50 3
El 46 139 204 0 74030

Table 12.14 Lukande

no.

Feb.Jan. Mar. Apr Jul TotalMay Jun. Aug. Sep Oct. Nov. Dec.

166 163Rt 163 211 78 20 3 371 103 145 1091
0.2 0.2 63.1

Rmax 1
El 0 846030

Table 12.15 Kinyanguru

no.

Jul TotalSep Oct. Dec.Feb. Aug Nov.Jan. Mar. May Jun.Apr.
146Rt
9.4Rn
42Rmax

6 29 609333 0107120 49 11830

Table 12.16 Kikoboga Mikumi

no.

Jul. TotalSep Oct. Nov. Dec.Aug.Jun.Feb. MayApr.Mar.Jan.
143Rt

Rn
4Rmax

0 552283 045106104 86

Table 12.17 Doma

no.

TotalJul SepAug. Oct. Nov.Jun. Dec.MayFeb. AprJan. Mar.
Rt

0.4 0.2Rn

0 659

4
0.7

7
1.7

15
2.6

11
7

1
0.1

11
1.3
7

11
1.8
5

Altitude (m asl〉 
NA

1.8
10
12

12
1.8
6

5.0
40
89

104
8.3
37
72

40
108

10
2.0
4

9.3
50 
130

Altitude 《m asl) 
NA

14
1.7

Altitude (m asl) 
NA

34
5.1
14
11

14 
2.0

9.2
41

9.0
43 
124

10
1.6
7

10 
1.0 
8

5 
0.6
5

54
112

31
1.3

48
4.4
16

145
8.7

0.7
3
0

9
7

24
34

140
7.8
55

160
7.1
51
136

7.3
54 
140

276
13.8

75
6.4
21

73
8.3
19

4
0.6
3
0

1 
0

8.1
36 
108

142
7.4
53

124
7.3
42
98

179
9.0

20
39

122
5.7

98
6.6
48
83

158
11.2
39

13.7
47
146

5.9
32
58

53
3.0
31

8
3

37
3.2
23

32
2.6
17
24

106
8.0
32
72

74
5.4
32
57

837 
62.0

821
62.4

855
53.6

139
7.3
45
113

122
8.6
36

1.9
28
39

46
2.4

Rmax

5 
0.7
5

202
9,4
51
161

965
55.8

96
8.3
36
65

115
9.7
38
76

55
3.1
25
47

E

District 
Ulanga

Altitude (m asl)
W3 ™

Altitude 《m asl) 
549 "

District 
Kilosa

Station 
973821

Station 
983617

Station 
两708

District 
Kilosa

Station 
973741

Station 
973730

District
Morogoro

District
Morogoro

Location
7.21S,37.09E

Location
8.48S,36.48E

Location
7.24S,38.06E

Location
7.05S,37.17E

Location
7.28S,37.36E
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Table 12.18 Luhombero

Feb.Jan. Mar. Apr. May Jun. Jul Aug Oct. TotalSep Nov. Dec.
Rt
Rn
Rmax 52 3

246 164 0 0 1000

Table 12.19 Lufusi

Feb. TotalJan. Jul.Mar. May Jun. Sep Nov. Dec.Apr. Aug Oct.
109 31103 75 14 6 284 0 1 10
9.8 0.5Rn 7.3

Rmax
357051

13.0 MTWARA REGION
Table 13.1 Mtwara Port

no.

TotalJul. Oct. Nov. Dec.SepAug.Feb. May Jun.Jan. Mar. Apr.
22 117 8197 14154194 138Rt

10.8Rn

7091330

Table 13.2 Newala

TotalSep Oct. Nov. Dec.Jul. AugMay Jun.Feb. Mar. Apr.Jan.
4Rt

0.6Rn
1Rmax

6221029El 30

Table 13.3 Sindano

no.

Jul. TotalAug Sep. Oct. Nov. Dec.May Jun.Apr.Feb. Mar.Jan.
2Rt

0.40.8Rn
Rmax

000 452El 30

2 
0

1.0
6
3

35
71

1.9
13
16

13
1.5
10
8

5
0.8

5
0.9

15 
1.9 
11 
8

0.8
5
2

5
0.6
4

Altitude (m asl〉 
NA

1.6
8
4

1.5
5

1.2
14

40
3.5
17
26

3 
0.6
3
0

2.9
15
20

3 
0.3
3
0

7
1.2
5
1

3.2
6
0

26
44

7.1
42
80

1.0
6
2

10
0.7
5
6

9
7

0.1
0
0

2
0.4

944
71.3

Rmax 
E!

9.5
64 
165

7.6
26

181 
11.7 
40 
125

108
7.3
39
82

190
9.4 
49 
150

315 
15.0
71

0.4
3
1

29
64

43
108

2
0.6

124
13.3
40
67

571
50.9

56
205

101 
7.0 
38 
77

193
11.3

198
13.3
43
134

0.5
2
0

62
152

120
11.1

4.2
24
38

2
0.3
1

1323
74.1

254
10.5

9.4
59 
160

222
12.9
51 
162

7.5
52
116

33 
2.0 
16 
27

36
2.6
20

26
3.8

103
6.1
26
75

228
13.7

106
8.0
38
76

82 
5.0 
34 
67

916
57.6

51
6.8
33
31

47
2.3
29
46

589
40.4

136
9.6
38
94

136
6.7 
47 
114

Altitude (m asl) 
12

EIm

Altitude (m asl) 
792

EI3o

District
Ulanga

District
Morogoro

District
Mtwara

Station no. 
1003902

Station no. 
963949

Station no. 
993601

Altitude (m asl)
549 一

Station
1004003

Altitude (m asl)
TU3 一

District
Newala

District
Masasi

Station 
1013901

Location 
10.57S,39.18E

Location
9.03S,36.46E

Location 
11.06S,39.06E

Location
10.15S,40.13E

Location
6.51Sf36.37E
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Table 13.4 Masuguru

Feb.Jan. Mar. Apr. May Jun. Jul Aug Sep, Oct. Nov. Dec. Total
159Rt 14 4 0

Rn 10.5 1.4 1.0 0
38Rmax 0

El 110 0 56730

Table 13.5 Kitangari

no.

Feb.Jan. Jul. TotalDec.Mar. Apr. May Jun. Aug Sep Oct. Nov.
878197 133 15 11200 145 31 4 5Rt
62.010.0 10.2 0.4Rn

36 2Rmax
623U17 08830

Table 13.6 Tandahimba

no.

TotalNov. Dec.Jul. Oct.Aug SepFeb. Jun.Apr. MayJan. Mar.
39 8

Rn
Rmax

712008787

Table 13.7 Ndanda Mission

TotalDec.Jul Oct. Nov.SepAugMay Jun.Feb. Apr.Mar.Jan.
Rt

0.3
2Rmax

6330 1200124125147□n

Table 13.8 Lumesule

no.

TotalJul. Sep Nov. Dec.Aug. Oct.Jun.MayFeb. Apr.Mar.Jan.
3Rt

0.4Rn

0 43330

1
0.3

0
0.1

3
0

0
0.3
0

4 
0.4
4

4
5

0.9
13

5 
0.6 
4

42 
5.2 
17 
20

1
0.4
1 
0

Rmax 
El

Altitude (m asl) 
NA

16
1.8
14

21
2.4
14

3.3
14

0
0

84
7.0

116
8.9
31
76

41
100

Altitude (m asl) 
NA

1.0
5
3

1.0
8
7

40
2.5
25
37

60
160

13.2
60
147

7 
0.3
6
6

2
0.6

161
10.2
40
115

800
52.5

185 
14.9 
43 
115

29
56

11.9
37
90

3.0
20
30

2 
0.3
2

94
7.5
29
62

198
11.1

187
13.5
46

159
10.1
35
110

196
15.3
46

38 
3.0 
20 
29

0.5
3

203
12.3
49

134
8.5

24
3.9
9
5

3
0.6
3
0

0 
0

0
0

78
7.4
34
52

35
139

128
9.9
40

122
10.8
31
72

0 
0 
0 
0

3 
0.5
3

22
2.4
12
13

1029
78.2

986 
78.0

214
14.6
52
147

222
16.4
47
142

136
12.4
47

83
8.3
26
47

39
2.4
25
36

122
9.3
38
84

138
11.7
36
85

178
9.9
70
151

687
56,90.6

2
0

District 
Newala

District 
Masasi

District
Masasi

Station no. 
1013804

Station no. 
1003903

District
Masasi

Altitude (m asl) 
305

Stat i on 
1003917

Altitude (m asl) 
396~

District 
Newala

Altitude (m asl) 
262

Station
1003818

Station 
1003916

Location
10.55S.38.02E

Loca&ion 
10.40S,39.21E

Location
10.44S,39.38E

Location
10.30S,39.02E

Location
11.22S,38.26E

E Mo
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Table 13.9 Masasi Girls School

Feb.Jan. Mar. Apr. May Jun. Jul. Aug Sep. Oct. Nov. TotalDec.
209Rt 15

Rn 10.9 2.2 0.7
31 34Rmax 45 35 0 4
90 94El 156 91 0 56030

Table 13.10 Dihimba

no.

Feb.Jan. Mar. Apr. Jul.May Jun. Sep Oct. TotalAug Nov. Dec.
137 125 200 103Rt 52 1
8.6 8.8Rn 0.2 0.4
40 43Rmax
101 92 149 55 23 609El 0 0 43<»

Table 13.11 Mpapura

no.

TotalJul. Oct. Nov. Dec.Feb. Aug SepMay Jun.Jan. Mar. Apr.
139 18 1173Rt

Rn
Rmax 47

6694122

14.0 MWANZA REGION
Table 14.1 Nyanguge School

no.

TotalDec.Jul Sep. Oct. Nov.Aug.Jun.MayFeb. Apr.Jan. Mar.

Rn
1629Rmax

421533 54

Table 14.2 Mabuki

no.

TotalJul Oct. Nov. Dec.Aug. Sep,Jun.MayFeb. Apr.Mar.Jan.
22Rt

Rn
Rmax

4 1 410 65104 607

1.2
7

4
0.2

4
0.5

9
0.6
4

10.9
31

10 
1.0

1.4
15

0.9
5
2

0.8
16
20

6
0.6
6
3

1.2
12
11

9
5

30
2.6
13
19

40
3.2

1 
0

9
7

1.4
17

71
7.3
24
40

69
4.7

11.4
50

Altitude (hi ast) 
NA

4
0.8
4
0

43
97

142
10.8

8
0.7
5

141
8.8
44
107

10 
0.7 
8 
8

49
4.2
20

0.6
3

159
9.3

149
11.5

60
4.1
26
47

5
0.3
5
3

105
9.5
33

851
61.6

211
9.7
54
170

5
0.8
3
0

0
0

859 
50.0

149
9.8 
37

8 
0.9
7

54 
5.0 
22 
35

155
7.8
47
126

853
62.5

132
10.6
36
85

Altitude (m as I) NA~〜

61
5.5
25
40

55
4.5
26

648
53.1

156
13.1

6.0
32
53

70
5.6
29
50

76
7.5
26
44

56
2.5
24
50

0.8
8
8

843
57.8

Altitude (tn asl) 
NA

124
7.7

131
9.2
31
87

163
9.5 
54 
129

74
5.8
20
47

118
8.9
29
76

3
0.3
3 
0

151
6.4
38
123

4.1
23
38

Altitude (m asl) 
NA

EIm

Altitude (m asl) 
305

District
Masasi

District
Kwimba

Station no. 
1003814~~

District
Magu

District
Mtwara

Station
1003936

Stat i on 
923331

Station 
923339

Station
1003935

District
Mtwara

Location
10.40S,38.50E

Locat i on 
10.16S,39.57E

Locati on 
10.25S,39.59E

Location
2.33S,33.12?

Location
2.59S,33.11E

El 30
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Table 14.3 Ukiriguru Agromet

Jan. Feb. Mar. Apr. May Jun. Jul. Aug Sep. Oct. TotalNov. Dec.

72 77Rt 80
8.5 9.0Rn 8.0

Rmax 31 9
49 48030

Table 14.4 Ndagalu

no.

Feb.Jan. Mar. Jul. TotalApr. May Jun. Aug Sep Oct. Dec.Nov.
78 90Rt 151 158 76 11 8 12 14 103

Rmax
56337 62 3 930

Table 14.5 Nansio

no.

TotalJul. Oct.Sep, Nov. Dec.Feb. Aug.Apr. May Jun.Jan. Mar.
18126 189Rt 90 120
1 17Rn

Rmax
90527

Table 14.6 Ngudu

no.

TotalJul. Oct. Nov. Dec.SepAug.Jun.MayFeb. Apr.Mar.Jan.
7156114010574Rt

Rn
Rmax

9 85 5085 0 6032867569El □O

Table 14.7 Geita Boma

Jul. TotalAug. Sep Oct. Nov. Dec.Jun.MayFeb. Apr.Mar.Jan.
Rt
Rn

9Rmax
7 67430

1.8
7
3

9 
0.9

12
14

11
1.3

21
2.9
11

1.0
10

10
12

15 
0.9
10
12

18
1.6

14
17

34
3.3

16 
1.0

1.0
6

2.1
8
5

24
35

6.9
23

1.4
5

119
13.2
31
57

59
4.8
27
43

32
42

14.0
37
92

9.9
49 
146

Altitude (m as I) 
NA

123
8.7
31
83

118
5.8
40
98

2.3
9
4

81
6.7
29
55

45
95

14
1.8

6.3
48
103

107
8.3
37
75

124
10.9
34

11.7
36

12
1.4
8
6

14
20

120
13.3
34

881
85.3

7.4
34

164
13.3
43
104

5.7
28
67

9.1
37

39
98

99
10.9
32
52

10.8
43
105

153
13.5

65
3.0
32
61

123
13.4
30
59

147
7.8
39
113

1139
64.1

8.1
25
39

120
7.7
39
90

32
1.9
17

58
5.6
20
34

83
5.4
33
65

7.9
25
42

19
1.4
14
16

63
6.8
28
38

70 
5.0 
28 
53

144
12.8
36

9.2
38
68

868
91.0

949
68.4

160 
9.0 
43 
122

143 
10.8 
31 
90

923
83.5

80
5.5
32
61

9.2
25

121
9.6
32
77

40
2.6
26
37

Altitude (m asl) 
1181

District 
Mwanza

District
Mwanza

Altitude (m asl) 
1219

Station no. 
923210

Station no. 
923344

Altitude (m asl) 
1280

Altitude (m asl) 
1189

District
Ukerewe

District
Kwimba

District 
Geita

Slation 
923308

Station 
923305

Station 
923346

Location
2.46S.33.01E

Location
2.57S,33.21E

Location
2.52S,32.15E

Location
2.36S,33.30E

Location
2.07S,33.05E

El”
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Table 14.8 Sengerema Agriculture

no.

Feb.Jan. Mar. Apr. May Jul.Jun. Aug Sep, Oct. Nov. TotalDec.
Rt 13 50 148
Rn 0.9 1.9 7.9
Rmax 8

822

Table 14.9 Nzera Bugando

Feb.Jan. JuL. TotalMar. Apr. May Jun. Aug. Sep Oct. Nov. Dec.
144 167 13 53200 127 77 25 11 92 1180Rt 142

5.1 78.18.9 8.8 10.2Rn
Rmax

82724El 30

Table 14.10 Ukara Mission

no.

TotalJul. Nov. Dec.Oct.Aug. Sep,Feb. May Jun.Jan. Mar. Apr.
12011153Rt

1.26.9Rn
5967 61Rmax

140421120318130

Table 14.11 Bwanga Substation

no.

TotalOct. Nov. Dec.Aug. SepJun.MayFeb. Apr.Jan.
5077817413595 92Rt

Rn
Rmax

5346El 30

Table 14.12 Kisuke Pr.School

TotalJul. Aug. Sep. Oct. Nov. Dec.Jun.MayFeb. Apr.Mar.Jan.
Rt

0.3Rn
Rmax

130 60 101 63610812467El 30

11 
0.6

0
0.1
0

15 
1.0 
11

Altitude (m asl) 
1140

1.0
15

57
3.1

1.0
6
6

Station no. 
943211

Location
3.12S,32.39E

0.8
5
3

1.7
5
3

19
41

50
133

Attitude (m asl) 
NA

33
4.3
12
13

34
54

6.1
53
107

30
67

34
110

11
11

12.9
34
75

Altitude (m asl) 
NA

43
96

17
1.7
10
10

101
8.5
34

10 
1.0
8

73
3.9
30
62

9.1
27
51

42
4.0
16
25

49
161

8
6

65
7.8
29
35

32
86

183
12.5
42

108
6.3
39
87

130
7.3
43
104

21
1.7
13
16

43 
130

167
8.6 
53 
136

49
130

129
9.8
42
90

237
8.5

169
9.3

53
3.1

151
11.3
41

9.3
38
103

28
112

139
11.2
38
89

29
59

7.9
29
46

11.0
36 
91

196
11.1
52
149

129
10.9
30
77

175
13.9
39

26
68

10.6
26
46

125
7.9

16.3
33
92

262
11.1

34
54

72
3.4
26
61

7.1
29
62

147
15.2
34
74

172
9.5

1680
78.8

999
101.3

202
7.6

4.8
22
32

1049
60.0

3.1
22
43

86
4.5

8
0.4
6

977
77.3

93
6.4

129
13.2
28
64

District
Ukerewe

Station no. 
923223

Altitude (m asl) 
1189

District 
Sengerema

District
Gei ta

Station
923222

Station 
913303

Station 
033105

District
Gei ta
Jul.

District 
Geita

Altitude 《m asl) 
366

Location
2.40S,32.40E

Location 
3.02S,31.42E 

Mar.

Location
1.51S,33.O3E

Location
2.32SS32.07E
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15.0 RUKWA REGION
Table 15.1 Sumbawanga Agric.Office

no.

Feb.Jan. Mar. Apr. May Jun. Jul Aug Sep, Oct. Nov. Dec. Total
Rt 138 5 0 0 6
Rn
Rmax

86 67 80 11 0 464

Table 15.2 Kaengesa

no.

Feb.Jan. Mar. Jul.Apr. May Jun. Aug. Sep TotalOct. Nov. Dec.
Rt 7 0 0 7

1.7 0.1 0.1 0.8
27 33 26 5 0 0Rmax 0 6 6
57 78 43 0El 0 0 0 3 1 89 38830

Table 15.3 Milepa

no.

TotalJul Sep, Oct. Dec.Feb. Aug. Nov.Jun.Jan. Mar. Apr. May
1340 0 105 0217 128 2Rt

0.110.5 0.6 0.114.1Rn
2Rmax

6980 4 10200

15.4 Nkundi State Farm

no.

TotalJul Sep,Aug. Oct. Nov. Dec.Jun.Feb. Apr. MayJan. Mar.
130

Rn
Rmax

6500 0 15224 460097El 30

Table 15.5 Mwazye Hydromet (Ulumi)

TotalJul. SepAug. Oct. Dec.Jun. Nov.MayFeb. Apr.Mar.Jan.
20Rt

0.50Rn
01Rmax

4280 00068an

0.6
4

9
1.7

0.1 
0

District
Sumbawanga

Altitude (m asl)
1722 一

Location
7?57S,31.36E

1.3
3

0 
041

85

0
0

0.6
5
3

0.1
0
0

90
10.3

21
2.5
11

Station 
973100

67
7.7
19
31

34 
7.0 
14

35
74

2
0.3

12.4
34

0.1
2

884
60

37
93

160
14.1

5
2

151
13.3
33

8.9
47

6.7
43
107

0
0
0

172
13.3

179
17.5
31

124
7.5
48
101

47
114

144
15.5
30

164 
15.0
42
95

166
10.7
47
121

58
156

133
9.7
47

86
10.4
25
38

0
0
0

210
15.1
53
142

800
85.6

815
83.1

143 
15.0
28

143
14.6

22
2.5
13
13

0 
0 
0

0
0

0
0

22 
0.8 
16 
23

86
8.1
32
54

196
10.3

1038
78.2

125
12.9
29
63

131
14.8

157
16.1

77
7.9
26
43

186 
15.0 
38 
112

151
14.7
29
77

836
77.8

67
5.3
24

29
1.5

96
9.3
21
50

33
3.6
18
20

1.3
7

EL。

Altitude (m asl〉 
914

District
Sumbawanga

District 
Sumbawanga

Station 
983117

Altitude (m as。 
1622

Altitude 《m asl) 
792

Station 
973116

Station 
983111

Altitude (m asl) 
953

District
Sumbawanga

District
Sumbawanga

Location
8.42S,31.44E

Location
7.51S,31.26E

Location 
¥.145,31.20E

Location
8.05S,31.57E

El 30

Station no. 
983115
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15.6 Kasanga Hydromet

Feb.Jan. Mar. Apr. May Jun. Jul. Aug. Sep, Oct. Nov. Dec. Total
Rt

0.3
Rmax

3 0 884

Table 15.7 Sopa Pr.School

Feb, JulJan. TotalMar. Apr. May Jun. Sep Oct. Dec.Aug. Nov.

172 229 40 0 97Rt 164 11
0 0.1Rn

Rmax
8080El 30

Table 15.8 ChaIa Mission

no.

TotalDec.Jul. Nov.Aug Sep Oct.Jun.Feb. MayMar. Apr.Jan.
Rt

0.3Rn
Rmax

51200jo

Table 15.9 Mwese

TotalJul. Sep Oct. Nov. Dec.Aug.Jun.MayFeb. Apr.Mar.Jan.
Rt
Rn
Rmax

85600137

Table 15.10 Usevya

no.

TotalJul . Sep. Dec.Jun. Aug. Oct. Nov.MayFeb. Apr.Jan. Mar.

4150no

0.5
4

0
0.1
0

11
1.7

0 
0 0.4

4
1

1.1
8
7

0
0

Altitude (m as I) 
NA

91
9.6
30
50

Rmax
El

Altitude (m asl)NA ——一

Altitude (m asI) 
NA

131
8.0

48
3.1
33
46

16 
0.7 
14
17

133
11.5
34
80

0
0

46
103

66
6.6
35
46

3
0.3
3 
0

0
0.1
0
0

90
4.9
33
74

Rt
Rn

2
0.6

2
0.2
2
0

0
0 
0

80
6.5
27
53

0
0

2
0.1

0 
0

17
1.8
12
11

9.2
32
58

164 
12.0
34
104

13.2
52
118

180
12.6
56
130

189
12.9
47
131

152
11.7
36
97

139
10.9
34
88

14.1
53 
164

179
11.8
62

66
6.5
22
38

25
2.0
19
22

0
0.1
0
0

0
0
0 
0

2
0.3

0 
0 
0 
0

0 
0
0 
0

46
3.8
23
34

182 
12.0 
39 
123

94
9.6
28
51

1153
69.8

1133
77.3

1234
87.6

258
13.7
62
197

128
9.6
38
87

174 
U.5 
40 
105

84
5.9
23
57

7.5
53 
139

238
15.3
51
164

652
56.6

180
10.7
52
137

1.3
28
44

26
2.4
13

124
7.9
40
94

810 
63.0

196
15.3
43
122

212
11.0
79
181

156
12.8
29
90

123
10.9
36
75

249
14.3
52
179

Elg

E【3。

District
Sumbawanga

District
Mpanda

Station no, 
963002

Altitude (m as I) 
1845

Station no. 
983123

District
Sumbawanga

District
Mpanda

Station 
973113

Station no. 
983124

Altitude 《m asl) 
1768

District
Sumbawanga

Station 
973W6

Location
6.15S,30.20E

Location
8.29S,31.31E

Location
7.06S,31.12E

Location
8.28S,31.10E

Location
7.35S,31.16E
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Table 15.11 Karema Mission

Jan. Feb. Mar. Apr. May Jun. Jul. Aug Sep, Oct. Nov. Dec. Total
Rt
Rn
Rmax

627

Table 15.12 Uruwira Mission

no.

Feb.Jan. Mar. Apr. Jul.May Jun. Aug Sep Oct. TotalDec.Nov.
Rt 215 178 172 152 3 30
Rn
Rmax

760105 0

Table 15.13 Nsimbo

TotalJul Sep Nov. Dec.Feb. Aug Oct.Jan. May Jun.Apr.Mar.

Rn

Rmax
791El 11930

Table 15.14 Inyonga

TotalJul Sep Nov. Dec.Aug. Oct.Jun.MayFeb. Apr.Jan. Mar.
Rt
Rn
Rmax

55553 ri

Table 15.15 Ugala

no.

Jul. Nov. TotalAug. Sep Oct. Dec.Jun.MayFeb. Apr.Jan. Mar.

0 695no

0
0.2
0

13
1.3

37 
3.0 
17 
26

15
2.3
9
5

14
1.6
7
6

0 
0

17
2.5
10
6

11
1.2
6
5

Altitude (m asl) 
NA

0.6
3
0

24
2.1
19
21

0
0

0
0.3
0
0

Rmax
El

8
0.4
5
5

0
0

0
0
0
0

10.9
52
134

11.4
46

0
0

0
0

24 
2.3 
15
17

206 
14.9 
46 
135

134
13.2
33
72

0
0

11
1.4
5
3

0
0

0
0.1
0
0

0 
a 
o 
o

o 
o

154
10.8
50
112

100
8.5
34
66

2 
0.2

131 
11.4 
43 
85

158
9.4
35
112

0
0
0

0.2
3
1

134
9.5
36
92

188
12.3
31
122

Rt
Rn

10.6
64
176

184
12.8
42
123

33
3.7
15
18

0
0

0
0.2
0
0

917
73.9

164
9.7
43
122

170
11.3
48
122

141
9.3
48

107

172
11.0
47
125

0 
0 
0 
0

0
0

0
0

0 
0

0 
0 
0 
0

115
7.6
27
78

169
11.8
35
110

226 
14.0 
35 
149

227
13.5
49
162

129
10.8
26
74

167
10.8
43

170
14.6
43
103

177 
14.0 
25 
100

933
72.1

1037
66.2

1137
76.8

172
11.8
35
113

10.4
47
128

29
2.5
12
18

166
11.6
36
109

82
7.2
29
53

Altitude (m asl) 
NA

133
9.8
30
85

1048
70.5

142
8.5
29
99

Station no, 
963107~ ~~

District
Mpanda

District
Mpanda

Station no. 
963000

District
Mpanda

Station no. 
963200

District
Mpanda

Station 
$63100

Attitude (m asl)
106Z 一

District
Mpanda

Station 
053106

Altitude (m asl) 
1128~"

Altitude (m asl) 
823

Location
6.30S,31.00E

Location
6.26S,31.21E

Location
6.45S,32.05E

Location
5.46S,31.09E

Location
6.48S,30.26E

El”

El,。
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16.0 RUVUMA REGION
Table 16.1 Lituhi Mission

no.

Feb.Jan. Mar. Apr. May Jul.Jun. Aug Oct. TotalSep. Nov. Dec.
209 176 0

Rn 0
Rmax 18 0

167 127El 165 63 24 0 0 0 0 0 129 68230

Table 16.2 Ruanda Mission

no.

Feb. Jul. TotalJan. Mar. Apr. May Jun. Aug. Sep Oct. Nov. Dec.
157 200 202Rt 4 1

0.312.2 13.9 15.6 0.4 0.1 0.2Rn
47 14Rmax

0 4 694129 01

Table 16.3 Gumbi ro

no.

TotalJul. Dec.Oct. Nov.Aug SepFeb. May Jun.Apr.Mor.Jan.
16351240 42 024197353 392305Rt
69.200.414.7Rn

0Rmax
13110 0214126630

Table 16.4 Misechela

no.

TotalJul. Sep Oct. Nov. Dec.Aug.Jun.MayApr.Feb. Mar.Jan.
00Rt

0.6 0.20.1 00.2Rn
0 10011Rmax
0 0 16 162 69200830

Table 16.5 Litumba Ndyosi

Jul TotalAug. Sep Oct. Dec.Jun. Nov.MayAprFeb. Mar.Jan.
1Rt
0.2Rn

9Rmax
00 0 1024 0 134105 692157111El 30

1
0.2

0.8
4

13
1.7

0
0.1
0

0.1
0

12
11

12
15

10
1.3

16
1.4

5
0.5
5

Altitude (m asl)

24
3.7
11
7

Altitude (m asl) 
NA

41
3.4
12

11.6
66

11.4
48

1.6 
U 
20

11.8
44

69 
5.0 
31 
54

36
99

45
134

1 
0

42
4.4

43
123

5
0.8
3

0.3
2
0

11.2
87

15.2
73 
313

48
126

221
13.9
64

213
18.3

22
2.8

55
183

244 
13.0

2
0.3
2

6 
0.8
3

0
0
0

961
61.8

69
279

184 
13.0

164
12.6
39

1 
0

193
8.4
56

1033
74.9

201
13.8
38
131

144
11.8
38

84
7.5
26
51

79 
6.0 
35

229
9.8 
44 
178

3.6
37
112

172 
12.6 
38

229
14.8
48

113
11.2
32

28
3.3
16

170
10.3
50

181
11.1
49

1094
85.7

968
68.5

214
15.6
47
139

Altitude (m as I) 
NA

District 
Tunduru

District
Mbinga

Altitude (m asl)
518 一 一

Altitude (m asl) 
975

District 
Songea

Station 
1003400

Location
10.18S,35.08E

District
Mbinga

District 
Songea

Station
1003516

Station 
100340亍

Station no. 
1003520

Station 
1013703

Location 
10.16Sf35.39E

Location 
11.08S,37.47E

Location
10.34S,34.36E

Location
10.33S,34.56E

Elg
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Table 16.6 Tunduru D.O.

no.

Feb.Jan. Mar. Apr. May Jul.Jun. Aug. Sep, Oct. Nov. Dec. Total

Rt 188 63 17 1 2 0
Rn 6.6 1.4 0.1 0.2 0
Rmax
El 0 73630

Table 16.7 Nampungu Pr.School

no.

Feb. TotalJul.Jan. Mar. Aug Sep Oct. Dec.Apr. May Jun. Nov.
179163 209 243 67 0 0Rt 4 0

10.3 0.1 0.3Rn
0Rmax

66700 0 0El 100 39 030

Table 16.8 Kigonsera

no.

TotalJul. Dec.Sep Oct. Nov.Aug.Jun.Feb. MayJan. Mar. Apr.

Rt
Rn

43Rmax
8320010010416830

Table 16.9 Matimira

TotalDec.Jul. Sep. Oct. Nov.Aug.Jun.MayFeb. Apr.Mar.Jan.
0Rt
0Rn
04952 56Rmax

0 9780 8 6730121182 18130

Table 16.10 Nakapanya

no.

TotalJul Aug. Sep Oct. Dec.Jun. Nov.MayFeb. Apr.Mar.Jan.
Rt

0.60.2Rn
6Rmax

0 4 83430

1 
0.2

0.4
1

11
1.4

7
0.6

11
1.8
7
3

Altitude (m asl〉 
NA

13
1.4
9

1 
0

1 
0

11
7

Station 
1003702

Location
10.56Sf37.51E

21
34

33 
1.9 
17 
28

14 
3.0 
4

8 
0.8
5

30 
3.0 
12
17

81
7.7
37
55

7 
0.3
6
6

11.3
48
138

73
7.1
40
53

10
12

3 
0.4
2

77
4.7
39

Altitude (m asl) 
NA

64
203

8.8
40 
137

13.6
40

49
155

3
0.4
2
0

58
168

0.8
3

5 
0.5
3

0
0

1380
88.8

188
11.2
44
136

179
13.4

0 
0

1
0.1
1
0

0
0

0
0.2
0
0

187
11.9
45
132

972
54.8

922
58.4

281
12.1
68
229

260
16.4

285
17.6

191 
12.0
52
140

13.1
59 
185

165
13.6

2
0.7
1

0
0
0

0 
0 
0 
0

196
9.6
56
159

247
15.5
52
172

263
14.3
59
196

239
17.1

278
12.7
55
214

248
16.1
56
172

263
18.5
48

48
3.8
18
32

1269
93.4

1137
68.0

262
16.1

7.3
28

321 
15.0
64
247

58
5.2
25
39

District
Tunduru

Altitude (m asl) 
701

District
Tunduru

District
Mbinga

District 
Songea

Station no. 
1003503~~™

Altitude (m asl) 
1219

District 
Tunduru

Station
1003502

Station
1003704

Altitude (m asl) 
1067

Station
1013700

Location 
10.55S,37.03E

Location 
lR49S,35】0»E

Location
10.45S,35.50E

Location
11：06S,37.22E
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Table 16.11 Nalasi

Feb.Jan. Mar. Apr May Jul.Jun. Aug Sep. Oct. Nov. Dec. Total
284 242Rt 315 12 0 0

Rn 15.0 13.9 15.3 1.0 0
Rmax 64 63 65 36 6 0
El 214 183 241 90 7 0 91830

Table 16.12 Mbamba bay

no.

Feb.Jan. Jul.Mar. Apr. May Jun. Aug. Sep. Oct. TotalNov. Dec.
254 223 269 192 76Rt 48

11.0 9.0 1.61.6
Rmax 47

124856 0El 199 169 210□n

Table 16.13 Litembo Mission

no.

TotalJul Dec.Oct. Nov.Aug SepJun.Feb. MayApr.Jan. Mar.
00247 262Rt
000.1Rn

Rmax
92700185El 16430

Table 16.14 Matetereka

no.

TotalJul. Nov. Dec.Sep Oct.Aug.Jun.MayFeb. Apr.Mar.Jan.
0Rt

0.30.2 0Rn
051Rmax

8200 1500028131187130133E! 30

Table 16.15 Hulia

no.

Jul. TotalDec.Sep Oct. Nov.Aug.May Jun.Apr.Feb. Mar.Jan.
Rt

0.6 0.2Rn
Rmax

0 932El 30

2 
0

0.1 
1

9
1.0
8
5

15
2.3
9
5

10
2.3
5

60
217

1191
79.3

5 
0.6

18
25

66
249

3
0.3

15 
1.0 
12 
13

13 
0.9 
8 
9

19
1.3
11

275 
10.0 
74 
237

15.0
48

0
0

0
0

12.6
59

90
3.4
30
79

202
12.5
43
141

196
13.9
46

44
4.3
20

48 
3.0 
23 
40

16.7
49

172
10.3
57
135

0
0

0
0

198
13.1
36

29
2.7
16
20

11.9
58 52

155

0
0

0
0

199
13.2
40

56
182

334
17.2

306
17.8

139
11.1
33
86

4 
1

25
0.5
17
28

270
16.3

126
8.4

3.9
25
61

83
6.1
32
61

1337
84.8

249
14.4

0
0

170
8.3 
43 
134

1213
65.9

1505
66.3

2
0.2

268
14.6
55
196

197
11.8
52
146

200
12.6
67
155

1255
75.0

53 
2.8 
22
44

56
2.6
25
50

District 
Songea

Altitude asl) 
914

District 
Tunduru

District
Tunduru

Station no. 
1013704

Altitude (m asl)
975 "" ™

District
Mbinga

Station 
993511

Station
1003601

Station
1013403

Altitude (m asl) 
1433

District
Mbinga

Altitude (m asl) 
488

Station
1003401

Altitude (m asl) 
366

Location
11.29S,37.06E

Location
9.50S,35.20E

Location
10.57S,34.50E

Location 
11.18S,34.46E

Location 
10.46S,36.42E
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16.16 Namtumbo Maize Project

no.

Feb.Jan. Mar. Apr. May Jul.Jun. Aug Sep, Oct. TotalNov. Dec.
Rt
Rn 0.2
Rmax
El 0 100130

17.0 SHINYANGA REGION
Table 17.1 Usia Dam

no.

Feb. Jul. TotalJan. Mar. Apr. May Jun. Aug. Sep Oct. Dec.Nov.
9Rt

Rn
Rmax

0 789

Table 17.2 Mwadui

no.

TotalJul. Dec.Oct. Nov.Aug SepJun.Feb. MayApr.Jan. Mar.
58166Rt

0.2Rn
Rmax

6330El 30

Table 17.3 Lubaga

TotalJul Dec.Sep Oct. Nov.Aug.Jun.MayFeb. Apr.Jan. Mar.
4Rt

56130

Table 17.4 Swedish F.M. Mpera

TotalJul. Sep.Aug. Dec.Oct. Nov.Jun.MayFeb. Apr.Jan. Mar.
8

0.20.1

00 0 61130

7
3

4
2

0.6
4

0
0.1
0

11
1.7
6
2

0.6
7
6

7
1.3
5 
0

0.6
3
0

5
0.4

12.8
50
113

Altitude (m asl) 
NA~

Altitude (m asl) 
NA

50
143

2
0.4

5
0.3
5
3

60
4.2
30
49

0.8
6
5

46
3.4
18
33

144
9.3
51
111

48
4.4
19
30

99
9.8
31
57

136 
10.0 
41 
94

1
0.1
1
0

1.0
3 
0

Rn
Rmax
El

56
4.1
30
46

4
0.4
3

13
1.8
7
4

56
4.3
19
38

40
2.7
29
38

864
72.6

264 
13.0
59
203

152
11.1

36
3.9
17
21

Rt
Rn
Rmax
E!

46
106

138
11.9
39
86

200
12.7

102
8.8
31
64

138
11.2
46
94

1321
71.2

334
15.2
79
267

230
13.5
51
166

152
10.6
47
109

0
0.1
0
0

233
12.1
49
174

157
11.9
50
110

1138
81.9

922
74.7

117
9.5
47
84

101
8.7
33
65

119
9.2
34
79

152 
12.0 
43 
100

0
0 
0
0

0
0.1
0
0

45
3.9
26
35

181 
15.0 
38 
107

145
9.6
41
104

109
8.5
36
75

127
10.1
44
88

146
10.4
36
98

197
12.2
54
146

117
5.1
46
105

97
9.7
44
64

160 
12.2 
51 
111

884 
68.0

129
10.2
37
85

108
9.1
35
70

Altitude (m asl) 
1143~

District 
Songea

District 
Kahama

Altitude (m asl) 
1204

Altitude (m asl) 
1219

District
Shinyanga

Station no.
933205~一

Station no. 
933307

Station 
933327

Station
1003605

District
Shinyanga

Station 
933317

District
Shinyanga

Location
10.27Sr36.08E

Location
3.31S,33.36E

Location
3.39S,33.24E

Location
3】52S,33：09E

Location
3.56S,32.45E

El 30
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Table 17.5 Kahama Agriculture

Jan. Feb. Mar. Apr. May Jul.Jun. Aug Sep Oct. Nov. Dec. Total
Rt
Rn 0.2
Rmax

0 811

Table 17.6 Ushirombo Mission

Feb.Jan. Mar. Jul.Apr. May Jun. TotalAug Sep, Oct. Nov. Dec.
109 139 168 70 10 0 15

Rn
Rmax

59811 6

Table 17.7 Maswa Catholic Parish

no.

TotalNov.Jul. Sep Oct. Dec.Feb. Aug.May Jun.Jan. Mar. Apr.
12Rt

Rn

6789

Table 17.8 Mpunze

no.

TotalOct. Nov. Dec.Jul. SepAugJun.MayFeb. Apr.Mar.Jan.
Rt

6960 160

Table 17.9 Masumbwe

no.

TotalJul. Dec.Sep. Oct. Nov.Aug.Jun.MayFeb. Apr.Mar.Jan.
Rt
Rn

72730

1.8
7

4
0.3
2 
0

2 
0

5.1
31
54

0
0.2
0

10
9

0.3
10

5
0.5
5
2

53 
4.0

20
1.7
15

30
3.6
13
14

175
12.；
61
131

40
112

Rn
Rmax

Rmax
El

141
11.7
41
91

181 
11.9 
35 
120

41 
4.0 
17 
25

40
102

Altitude (m asI) 
NA

16
1.7
10

103
8.6
34
68

42
126

43
3.8
19
29

5
0.1
5
4

130
9.6
37
88

170
11.4
48
122

3
0.2
3
1

67
3.9
30
57

138
8.7

165
11.4

168
11.4
45
118

68
4.6
31
55

12
1.6
8
5

25
1.3
20
26

41
2.9
23
34

169
11.4
39
115

968 
71.0

88
8.2
33
56

10.6
29
60

177
11.0

2
0.6

0.5
3

0
0
0

0 
0 
0 
0

62
5.1
22
41

56
3.5
25
46

123
12.1
31
66

137
10.4
35
89

128
9.6
42
90

145
8.2
63
126

107
7.2
37
80

149
11.6
36
95

137
8.2
44
106

12.4
38 
109

25
41

72 
6.0
29
50

18 
0.9 
8 
14

2
0.2
2
0

123
10.9
26
69

189
11.7
50
138

98 
8.0 
29 
63

133
9.8
29
85

159
9.4
56
127

947
79.6

1039
73.4

105
9.6
33
64

127
7.9
38
95

219
12.8
46
156

10.4
39
94

1089
70.4

1015
73.6

El”

EI3O

Altitude 《m asl) 
1219

Station no. 
933200

District
Kahama

District 
Kahama

Altitude (m asl) 
~io7b

Station no. 
933101

Station 
933217

Station
923338

Altitude (m asl)
7l89

District 
Bariadi

District 
Kahama

Altitude (m asl) 
1220

Station 
933218

Rmax

Location
2.40S,33.59E

Location
3.50S,32.36E

Location
3.38S,32.11E

Location
3.54S,32.22E

Location
3.28S,31.53E

District
Kahama

E【30
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Table 17.10 Lunguya

Feb.Jan. Mar. Apr. May Jun. Jul. Aug Sep, Oct. Nov. Dec. Total
94Rt 3
7.9Rn 0.7 0.2

Rmax 34 3
68 0 0 0 559

Table 17.11 Kisesa Pr.School

no.

Feb.Jan. Mar. Jut. TotalApr. May Jun. Aug. Sep. Oct. Nov. Dec.
Rt 98 93 132 153 38 5 1 2 5 12 75 130
Rn 0.1 0.310.4 2.4
Rmax 1

521El 75 0 030

Table 17.12 Paji

n。，

TotalDec.Jul. Sep Oct. Nov.AugFeb. May Jun.Jan. Apr.Mar.
1 141 00Rt 102
0.40.2 00Rn 8.0
100341Rmax

4560000130El 8230

Table 17.13 Mwamalasa (Hindawashi)

no.

TotalDec.Jul. Sep Oct. Nov.Aug.Jun.MayFeb. Apr.Mar.Jan.
00795Rt

0.6Rn
12601249Rmax 41

54946 561600401872128129 80an

Table 17.14 Nzunzuti School

TotalNov.Jul Oct. Dec.Aug. SepJun.MayFeb. Apr.Mar.Jan.
Rt

0.2Rn
9Rmax

6279 1110

0.1
0

0
0.2

2 
0

19
31

22

5
0.3

30
63

96
7.4

Altitude (m asl) 
NA

28
66

0.4
3

1.4
5
6

39
69

6.4
35

Altitude (m as I) 
NA

18
25

18
29

40
108

99
6.3

Altitude (m as【)
NA ~~

78
6.8

91
6.8

18
1.7
12
13

90
7.7
27

154
7.4

Altitude (m asl) 
NA

3 
0.4

0
0

31
76

22
46

20
2.3

154
10.4

0.7
3
0

134
8.7
34
94

814
61.2

9.2
35
91

42
121

42
108

2
0.6
2 
0

93
8.8
27
53

5.6
36

162
7.3

2
0.3

7
7

6.8
26
47

744
52.7

710
44.3

29
47

6.3
33
74

107
7.7
43

33
63

126
10.7

72
4.3
27
57

23
1.4

62
4.0

36
3.1

70
5.2
22
48

67
5.2
23

9.4
34
87

914
66.6

153
7.4
52

93
7.3

165
11.4
38

646
46.1

35
55

163
9.5

44
3.9

Altitude (m asl) 
NA

85
8.9

163
9.4
44
123

111
7.7
32
78

Location
3.24S,32.24E

District
Kahama

District
Shinyanga

Station no. 
933213

District
Maswa

Station no, 
933212

Station 
933410

District 
Bariadi

District 
Shinyanga

Station
933408

Station 
933406

El”

El”

Location
3.33S,34.27E

Location
3.03S,34.09E

Location
3.49S,34.07E

Location
3.19S,32.53E
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Table 17.15 Sagata

Feb.Jan. Mar. Apr. May Jun. Jul. Aug Sep Oct. Nov. Dec. Total
119Rt 88 14
9.9 7.2Rn 1.3

Rmax 46 40 19 10 4 16
El 121 118 29 10 18 61130

Table 17.16 Matongo

Feb.Jan. Jul.Mar. Apr. TotalMay Aug. Sep Oct. Nov. Dec.Jun.
126 72 103 26Rt 175 25 12 12119

Rn 2.06.0 9.8 3.2 2.5
Rmax 44 12 8 6

56895 131 7El 50 113()

Table 17.17 Musasa

TotalJul Oct. Nov. Dec.Aug SepFeb. Jun.Apr. MayJan. Mar.
9863182113 102Rt
83.20.411.8Rn

249Rmax 44
6217 613167 91El 30

Table 17.18 Kaniha Mission

no.

TotalNov. Dec.Jul. Sep Oct.AugJun.MayFeb. Apr.Mar.Jan.
910416795Rt

10.0Rn
842Rmax

834110858416612253 81El 3n

Table 17.19 Malampaka

TotalJul Sep Oct. Nov. Dec.AugJun.MayFeb. Apr.Mar.Jan.
0Rt

0.2Rn
3Rmax

2 574

0.2
1

17
1.7
11

31
2.8

8
7

13
1.2
7

10
1.7
7

2.5
13
16

9
10

20
25

10
17

30
3.8
11
12

30
68

6
0.8

119
10.8

9.6
30
59

3
0.1

37
3.5

19
2.9
10

Altitude (m asI) 
NA

16
23

989
84.2

181
12.4
50
128

10.1
30

144
12.7
40
88

25
74

79
8.6
30
44

6.6
43

42
82

154
11.7

180 
10.0 
42 
133

1180
78.1

42
103

183
13.4

56
6.2

0.1
0
0

10 
0.7 
8

39
82

31
73

110
7.5
36

19
2.0

1
0

832
59.16.8

32

171
11.5

38
3.8

54
4.3
25
40

7.2
33
90

156
11.9
38
101

9.0
25

111
8.2

121
8.5

5.3
24

146 
12.6 
32 
85

247
14.4
36

92
7.2
31
63

61
5.4
23
39

41
5.3

136
12.3

8
0.5

888
74.0

Altitude (m as I) 
NA

59
4.5
24
43

Altitude (m asI) 
NA

136 
10.8 
42
91

Altitude (m asl) 
NA

149
12.5
34
89

7.6
22
37

District 
Sariadi

District 
Kahama

District 
Bariadi

Station no. 
923411

District
Kahama

Stat i on 
933100

Station no. 
933106

Station no. 
923412

Station no. 
933332

Altitude (m asl) 
1250 ~

Location
3.08S,33.32E

Location
3.22S,31.33E

Location
3.13S,31.21E

Location
2.25S,34.05E

District 
Maswa

Location
2.455,34.15E

El：“)
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18.0 SINGIDA REGION
Table 18.1 Singida Hydromet

Feb.Jan. Mar. Apr. May Jul.Jun. Aug Sep. Oct. Nov. Dec. Total
Rt
Rn
Rmax

69 49 86 1 0 330

Table 18.2 Kiomboi Boma .

Feb.Jan. Jul. TotalMar. Apr. May Jun. Aug Sep. Oct. Nov. Dec.

Rt
Rn

55563Cl

Table 18.3 Ilongero

no.

TotalJut. Oct. Nov. Dec.Sep,Aug.Feb. Jun.Jan. Apr. MayMar.
15420Rt 90 109

35930

Table 18.4 Sepuka

TotalDec.Oct.Jul. Sep. Nov.AugJun.MayFeb. Apr.Jan. Mar.
Rt
Rn
Rmax

498an

Table 18.5 Manyoni

no.

TotalSep Oct. Dec.Jul Aug. Nov.Jun.MayFeb. Apr.Mar.Jan.

0.1

00 43508

1
0.2

4
0.5

17 
2.0 
9

6
0.9
5

4
0.5
3
0

14
2.5
7

27
2.1
10
17

Rmax 
El

Rn
Rmax

9.3
35
70

21 
0.3 
20 
27

81
6.4
24
53

3
0.3
3 
0

37
95

18
21

14
1.4

Rt
Rn

94
6.0
34
73

37
3.4
10
19

102
8.5
30
65

0 
0

130
8.3

73 
7.0 
27 
45

25
2

8
0.6

5
0.5
5
2

714
52.6

36
88

2
0.2

0
0.1
0
0

8
8

43
102

69
7.5
20
34

0 
0
0 
0

0
0.2
0
0

0
0.2
0
0

48
5.5
21
26

121
10.2
29
72

116
7.7
43
90

91
9.3
27

113
8.2
45

128
9.1

0 
0 
0 
0

0
0
0
0

0
0
0

144 
10.0
45
104

8.7
28
52

132
8.1

0
0
0

0
0 
0
0

2
0.2
1
0

0
0.1
0
0

0 
0 
0 
0

0 
0

0.4
2
0

52
3.6
26
42

11.6
36
99

118
9.6
38
79

609
44.6

137
9.2
36
96

124
11.8
34
71

152
9.9
42
110

169
9.8
46
127

98
7.7
32
66

0 
0 
0 
0

49
5.0
22
30

102
11.6
33
52

617
57.5

123
11.6
32

116
10.5
38
73

Rmax
EI：m

68
5.7
27
47

561
54.8

795
56.6

Eljc

District
Singida

Altitude (m asl) 
1600 —

Station no. 
943437

Station no. 
943417

Station no. 
943440

Altitude (m asl) 
1248~

Altitude (m ast) 
"U63

District
Singida

District 
Iramba

Altitude (m asl) 
1585 —

District 
Singida

District 
Manyoni

Altitude (m asl) 
*1524

Station 
953400

Stat i on 
943436

Location
5.44S,34.50i

Location
4.49S,34.44E

Location
4.39S,34.53E

Location
4.45S,34.32E

Location
4.17S,34.24E
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Table 18.6 Sekenke

Feb.Jan. Mar. Apr May Jun. Jul. Aug Sep. Oct. Nov. Dec. Total
Rt
Rn
Rmax
El 37930

Table 18.7 Mgandu

no.

Feb.Jan. Mar. Jul.Apr. May Jun. Oct. TotalAug Sep Nov. Dec,
Rt 230 198 195 7 0 0 0
Rn 0

0 889

Table 18.8 Ndago

no.

TotalOct. Nov. Dec.Jul. SepAug.Feb. Jun.Mar. Apr. MayJan.

Rn
Rmax

52100El 30

Table 18.9 Rungwa

no.

TotalNov. Dec.Sep Oct.Jul AugJun.Feb. MayApr.Mar.Jan.
42Rt

Rn
0Rmax

5910 20086El 9830

Table 18.10 Ki Iimatinde

TotalOct.Jul Sep. Nov. Dec.AugJun.MayFeb. Apr.Mar-Jan.
130

0
5953(1

1
0.1

1
0.1

12
11

6
0.7
4

15
1.0
10
12

0
0
0

77
4.9
31
61

Rmax 
El

Altitude (m asl) 
NA~

Rt
Rn

104 
11.0
30
54

20
2.7
10
8

19
22

119 
12.0 
30 
63

105
10.1

113
7.5
40

0
0
0

0
0.2
0
0

0
0

0.7
7
4

0 
0

17
1.7
10
10

29
59

99
5.2
45
88

25
3.5
13
11

3
0.4
2
0

0
0
0

102
10.7
33
56

249
12.2
60
195

207
11.0
53
159

120
8.8
42
87

0 
0

155
10.9
35
103

191 
12.0 
44 
135

18
1.9
12
12

0
0.2
0
0

0
0.1
0
0

3
0.5
2
0

4 
0.6
3 
0

160
9.3
44
121

149
11.5
40

102
7.2
42
79

130
9.5
41
92

9.2
66 
169

84
6.1
35
64

128
5.6
55
118

25
1.6
15
21

0 
0 
0 
0

4
1.2
3
0

0
0

168
14.5
41
101

205
15.1
46
133

760
46.9

11.7
59
180

8.5
59
165

3
0.5

0
0
0
0

0
0
0

93
7.3
27
61

146
12.3
36
89

85
6.8
33
60

1079
52.1

876
63.8

717
75.5

122 
13.6 
30 
57

794 
64.0

4
0.5
3
0

112
9.9
37
71

67
3.5
29
58

District
Manyoni

District 
Iramba

District 
I rarnba

Station no.
943404 ~

Altitude (m asl〉 
VI58~

Altitude (m asl)
1219 ~

Station no. 
953403

Station 
963301

Rmax
El 30

Station 
953414

Attitude (m asl) 
1372

Altitude (m asl) 
1515

District
Manyoni

District
Manyoni

Station 
943423

Location
4.15S,34.11E

Location
4.36S,34.21E

Location
5.57S,34.08E

Location
5.52S,34.56E

Location
6.57S,33.31E
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Table 18.11 Ihanja Mission

Feb.Jan. Mar. Apr. May Jun. Jul. Aug Sep. Oct. Nov. TotalDec.
Rt 0
Rn 0 0.3
Rmax

0 0 469

Table 18.12 Chikuyu

no.

Jan. Feb. Mar. Jul.Apr. May Jun. Aug Sep, Oct. TotalNov. Dec.
Rt 149 75 122 10 0 0 30
Rn 0.4
Rmax
El 5010 030

Table 18.13 Sanza (isanza)

no.

TotalJul. Oct. Nov. Dec.Sep,Feb. Jun. Aug.Jan. MayMar. Apr.
Rt
Rn

4120

Table 18.14 Mang'onyi

no.

TotalDec.Sep, Oct. Nov.Jul. AugJun.MayFeb. Apr.Jan. Mar.
Rt
Rn
Rmax

2480 11003826

Table 18.15 Mwangeza Vi I lage

no.

TotalJul. Sep. Oct. Dec.Nov.Aug.Jun.MayFeb. Apr.Jan. Mar.

406:in

9.1

51

117

9
1.6

6

4

0.6

4

31

64

District 
Singida

Altitude (m asl) 
NA

11
1.1
7
6

0.4
3
0

Altitude (m asl) 
NA~

61
6.4
18
31

Rt
Rn

Altitude (m asl) 
NA

70
3.4
31
62

71
5.1
24
50

99
5.7
27
74

1.4
8
4

7
1.2
5
1

150
8.3
44
117

8
1.2
2
0

0
0
0
0

119
11.4
27
64

100
6.9
45
81

45
94

60
6.2
21
33

0 
0

0
0.1
0
0

110
7.8
34
78

2
0.8

0
0
0

0 
0 
0 
0

71
4.7

0
0

0
0.2
0
0

2
0.3

642
44.1

0
0
0

0
0
0
0

0
0.1
0
0

8
1.6
4 
0

0.1
0
0

102
7.8
31
69

105
6.8
39
82

42
94

133
9.6

111
8.9
27
69

4.9
34
61

125
9.7
27
77

24
52

52
6.3
21
26

0
0

0 
0

0 
0
0

0
0
0
0

0
0
0

0.2
2
0

Rmax 
E

93
7.1

121
8.0

0
0
0
0

42
3.1
26
36

36
3.3
22
27

22
2.4
10

122
8.8
34
83

101
7.4
32
71

651
40.4

576
42.3

385
33.6

663
59.3

103
7.7
38
75

7.1
35
92

51
4.8
29

82
6.4
34
60

Altitude (m asl) 
NA

43
4.2
17

146
8.8
43
110

Station no. 
953404

District 
Iramba

Station 
枫3521

Altitude (m asl) 
1372

District
Manyoni

District
Singida

District
Manyoni

Station 
943424

Station
953412

Station 
953515

Location
4.02S,34.48E

Location
6.21S,35.13E

Location
5.04S,34.41E

Location
5.15S,34.55E

Location
5.52S,35.04E

EG。

Rmax

El 3..
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Table 18.16 Ngimo Pr.School

Feb.Jan. Mar. Apr. May Jun. Jul. Aug Sep. Oct. Nov. Dec. Total
Rt 6 0
Rn 0
Rmax

370

Table 18.17 Mwamagembe Agriculture

Feb.Jan. Mar. Jul.Apr. May Jun. Sep Oct. TotalAug Nov. Dec.
Rt 173 165 165 76 0 0 0 490
Rn
Rmax

557112 0

Table 18.18 Makanda

TotalJul. Oct. Nov. Dec.SepAugFeb. Jun.MayJan. Mar. Apr.

57401

19.0 TABORA REGION
Table 19.1 Urambo

no.

TotalOct. Dec.Nov.SepJul. Aug.Jun.MayFeb. Apr.Mar.Jan.
Rt
Rn

5730

Table 19.2 Masenge

no.

TotalDec.Oct.Sep, Nov.Jul Aug.Jun.MayFeb. Mar. Apr.Jan.

44100El 71

1
0.3

5.2
17
26

4
0.5
4

District 
Tabora

0.9
5

Altitude (m asl) 
NA

77
6.8
27
49

Altitude (m ast) 
NA

20
0.8
9
17

69
5.5
34
53

0
0

Altitude (m as I) 
NA~

0
0
0

18
1.9
13
12

Rt
Rn
Rmax

0
0
0
0

19 
2.0 
11
11

110
10.3
34
66

39
73

151
8.9
49
118

0
0
0

4
0.6
3
0

786
53.7

105
8.7
35
70

97 
5.0
37
82

100
8.4
40
70

0 
0

0
0

0
0
0
0

151 
11.0 
40 
102

113
10.6
40

153
12.4
40
97

0
0

0 
0 
0 
0

0
0.1
0
0

0 
0 
0 
0

0
0
0

1
0.1
0
0

896
73.5

160
11.8
46
110

13.3
39
109

97
7.1

11.0
41
115

77 
7.0 
22 
45

156
10.8
43
109

0
0
0

0
0
0
0

2
0.2

12 
2.0 
8 
3

116 
10.1 
33 
71

186
12.2
34
123

148 
10.0 
42 
106

141
10.1
39
97

173
10.6
47
128

12.5
47

69
7.2
26
40

12
2.0
5
1

0
0
0
0

0 
0 
0 
0

1
0.1
1 
0

137
8.4
44
105

6.3
32
54

11 
2.0
6

38
3.3
21
28

133
13.3
33
71

536
43.2

718
64.1

62
4.8
27
46

846
63.3

3
0.5

140 
13.0 
32 
77

81
8.2
26
45

Altitude (m asl) 
1106

District 
Singida

EI3o

Station no. 
963302

District
Urambo

Station no. 
953516

District
Manyoni

Station 
953209

Station no. 
943532

Altitude (m asl)Station 
943305

Rmax
El如

Location
6.30S,33.40E

Location
5.04S,32.03E

Location
4.48S,33.46E

Location
5.45S,35.18E

District
Manyoni

Location
4.45S,35.05E

Rmax
El”

E&o
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Table 19.3 Kisengi

Feb.Jan. Mar. Apr. May Jun. Jul. Aug, Oct. Nov. Dec. Total
Rt 0
Rn 0

0 911

Table 19.4 Mibono

Feb.Jan. Mar. Apr. Jul.May Jun. Oct. TotalAug Sep. Dec.Nov.
123 123 122 7 0 0 0 0

Rn

55030

Table 19.5 Kaiiua

no.

TotalDec.Jul Sep. Oct. Nov.AugFeb.Jan. Jun.Mar. Apr. May
Rt

496030

Table 19.6 Kitunda Mission

TotalOct. Nov. Dec.SepJul. Aug.Jun.MayFeb.Jan. Mar. Apr

6610115 4430

Table 19.7 Mwanhala 

no.

TotalDec.Oct. Nov.Sep.Jul. AugJun.MayFeb.Jan. Apr.Mar.

53730

1
0.3

31
2.7
17
22

1
0.1

10 
0.9
9

0.9
5
2

21
1.3
15
19

Altitude (m asl) 
NA

Rmax 
El

Rn 
Rmax
El

22
2.6 
U 
13

81
7.6
21
45

69
5.4
19

20
2.8
12
9

3
0.7
3
0

1
0.4
0
0

0.1
1
0

Rt
Rn

0
0
0

Altitude (m asl) 
NA

5 
0.3 
3

0
0
0

0
0.1
0
0

3
0.4
2
0

26
1.8
13
20

50
134

159
7.3

0
0
0

0
0 
0

145
12.1
34
87

Rt
Rn
Rmax
El

Rmax
El

0
0.1
0
0

123
7.7
53
102

96
7.0
35
70

8.2
40
91

170
10.6
45
124

122
9.4
44
87

0
0.1
0
0

1.0
4 
0

150
7.7
57
128

65
183

122 
10.3 
37 
78

0
0

0
0
0

0
0
0

818
67.6

148
10.4
45
106

111
8.0
37
80

226
11.3

153
9.7
42
111

172
9.7
48
132

8.3
37
89

40
2.3
20
34

24
1.8
12
17

0.3
2
0

0.1
1
0

104 
5.0 
44 
93

100
8.8
39
68

160
12.5
39
102

Rmax
El 30

175
13.3
45

127
8.9
36
89

165
9.2
46
127

118
9.0
38
82

8.2
47
95

3
0.5
3
0

72
7.3
23
40

259
14.6
66
196

186
11.4
63
146

737
58.5

Altitude (m asl)
1155 一

155
11.4
35
100

1155
63.8

766
53.3

896
58.4

109
9.7
32
66

Station no. 
953229

District 
Tabora

District 
Tabora

Station no. 
963300

Station 丽04

Station no. 
953301

Altitude (m asl) 
1250

District
Nzega

District
Urambo

District 
Tabora

Station
943302

Altitude (m asl) 
1372

Location
4.24S,33.09E

Location
5.04S,31.48E

Locat i on 
6.48S,33.13E

Location
5.50S,32.55E

Location
5.21S,33.34E
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Table 19.8 Igalula

Feb.Jan. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total

0

Rmax
El 1375

Table 19.9 Tabora Obs

no.

Feb.Jan. Mar. Apr. Jul.May Jun. Sep,Aug Oct. Nov. Dec. Total

Rt 106 127 113 171 1 0
Rn

3890 0

Table 19.10 Simbo

no.

TotalDec.Jul. Sep. Oct. Nov.Jan. Feb. AugNay Jun.Mar. Apr.
Rt
Rn

6230011

Table 19.11 Igunga

no.

TotalNov. Dec.Oct.SepJul. Aug.Jun.Feb. MayJan. Apr.Mar.
Rt

0.2Rn
Rmax

4470 1400El 012□O

Table 19.12 Ndala Mission

no.

TotalNov. Dec.Sep, Oct.Jul AugJun.MayFeb- Apr.Jan. Mar.

5760

1
0.1

0 
0.2 
0

0.1
0

0.1
1

District 
Tabora

Rt
Rn

District 
Tabora

6
0.2
6
5

66
1.9
51
79

2.9
9
7

Altitude (m asl) 
NA

3 
0.4

17
1.9
11
10

0 
0

19
1.1
9

328 
10.0 
83 
290

Rt
Rn

4 
0,9 
3 
0

75 
6.0 
30 
53

66
218

180
15.3
39
106

905
61.7

11.8
30
71

16
1.6
12

0
0
0

34
2.8
12
21

93
8.6
29
56

130
8.8
42
96

21
2.4
13

171
6.8 
49 
146

10.6
32
66

Rmax
El

99
8.1
34
67

0
0
0

7 
0.3 
4 
4

166
16.3
36
87

1552
54.7

89
8.0
29
55

144
10.2
43
102

184
10.4
43
136

215
7.1
74
199

1
0.4
1
0

0
0
0

0
0.1
0
0

0
0 
0
0

0
0

0
0.1
0
0

118
8.7
34
80

668
54.5

12.0
31
52

183
8.8
55
151

116
10.1
38
75

2
0.2
2

0
0

153
11.3
38
101

763
79.9

156 
12.4 
35 
96

163
10.5
34
111

255
9.4

88
6.3
39
69

112
7.6
32
79

22
2.1
16
17

2
0.7
1
0

101
10.7
28
52

104
9.5
32
63

133
10.3
35
86

108
12.3
25
48

894
72.3

188
11.9
40
130

272
9.2
58
228

2.4
9・
6

49 
1.0 
30 
55

District 
Igunga

Station no.
953303 "

Altitude (m asl) 
H58

Station 
953200

District 
Igunga

Station 
943303

Station 
确3308

Altitude (tn asl) 
1372~

Altitude (m asl) 
1230

Altitude (m asl) 
1265

Station ^3301
District
Nzega

Location
4.40S,33.27E

Location
4.45S,33.16E

Location
5.13S,33.00E

Location
5.02S,32.49E

Location
4.17S,33.52E

Rmax

Rmax
E I311



182
Appendix 6. continued

Table 19.13 Urambo Animal Draught Training Centre

no.

Feb.Jan. Mar. Apr. May Jun. Jul. Aug Sep Oct. Nov. Dec. Total
Rt
Rn 0.2
Rmax

0 678

Table 19.14 Uyowa Maji

no

Jan. Feb. Jul.Mar. Apr. May Jun. Aug Sep Oct. Nov. Dec. Total

Rt 137 163 27141 0 0 2 14
Rn 0.2
Rmax
El 580030

Table 19.15 Nzega Boma

no.

TotalJul. Oct. Nov. Dec.SepAugFeb. May Jun.Jan. Mar. Apr.

Rt
Rn

576110230

Table 19.16 Choma Chankola

no.

TotalDec.Nov.Jul. Sep, Oct.AugJun.MayFeb.Jan. Apr.Mar.
Rt
Rn
Rmax

4851964

Table 19.17 Igurubi

no.

TotalOct. Dec.Jul. Sep. Nov.AugJun.MayFeb. Apr.Jan. Mar.

0.1

5380 00

7
1.0

4
0.4
4

4.0
17
13

33
3.9
13
16

4
0.7
3 
0

5 
0.5 
3
1

1.6
7
6

36
2.6
20
29

Altitude 《m asl) 
NA

Rt
Rn

33
3.6
17
20

9
1.1
6
4

11.5
46
95

Altitude (m asl) 
NA

19
2.1
10
10

169
12.5
41
111

Rmax 
El

0.1 
1 
0

8
1.1
6
3

45 
6.0 
18

959
84.4

733 
51.0

102
9.0
34
65

0
0
0

169
13.5
36
103

145 
10.4 
41 
100

124
6.4
46
105

0
0

0
0
0

4
0.4
2
0

15
2.3
7
4

174 
13.6 
46 
113

11.9
39
85

135
8.1
42
103

98
7.2
36
72

13.6
39
99

144
8.9
35
103

21
1.6
12
16

20
2.1
12
12

0
0

3
0.7
2
0

3
0.8
2
0

171 
13.0
40
110

2
0.3

44
5.3
14
19

124
9.1
36
85

126
7.8
49

128
7.4
42
101

114
9.0
38
78

118
6.9
38
92

104
7.1
38
79

0 
0 
0 
0

2
0.6

161
9.8 
56 
127

119
9.6
31

829 
62.0

723
57.4

112
7.1
35
84

127
8.0
37
94

127
10.7
34
79

135
12.1
38
81

78
5.6
36
62

92
7.3
33

976 
69.0

157
11.3
38
104

25 
3.0 
12 
12

138
9.1
38
99

Altitude (m asl) 
1150

District
Urambo

District
Urambo

Altitude (m asl) 
1219

District
Nzega

Station 
943102

Station 
953225

District 
Igunga

Station 
943309

Station
943307

Station 
枫33 00

Attitude (m asl) 
T260

District 
Nzega

Location
4.00S.33.42E

Location
4.02S,33.21E

Locat i on 
4.13S,33.11E

Location 
f.30S,31.57E

Location
5.40S,32.30E

El”,

Rmax 

El

E】3Q
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Table 19.18 Igombe Dam

no.

Feb.Jan. Mar. Apr. May Jun. Jul. Aug. Oct. Nov. Dec. Total
Rt
Rn
Rmax 0
% 0 721

Table 19.19 Ulyankulu

no.

Feb. Jul.Jan. TotalMar. Apr Jun. Sep. Oct. Nov. Dec.May Aug
Rt 150 146 178 21619
Rn 1.8
Rmax

713El 30

Table 19.20 Malolo Dam

no.

TotalDec.Oct. Nov.Jul. Sep.AugJun.Feb. Mar. MayJan. Apr.

Rt
Rn

561030

51
116

6
9

District 
Tabora

Altitude (m asl) 
1158

Location
4.51S,32.43E

33
2.8
11
20

1011
68.2

Rmax 
El

Station 
943206

40
3.4
18
27

0.1
0
0

0.1
1
0

97
9.4
27
54

87
8.4
30
52

8.9
43
110

175
9.1
51
139

0
0
0
0

0 
0
0 
0

0
0.1
0
0

171 
13.7 
32 
101

145
11.2
46
100

0.2
1
0

12
1.0
6
7

2
0.5

0
0

125
8.2
39
92

1040
69.1

855
68.4

129
8.2
42
98

11.2
35 
121

153
10.3
34
103

3
0.5
3 
0

64
3.5
22
51

127
9,9
39
86

178 
12.0 
39 
120

156
10.5

148
10.5
35
98

140
10.5
38
94

37
2.5
22
32

12.1
48
159

39
2.6
21
32

Altitude (m asl) 
NA

126
9.9
35
82

2
0.3
1 
0

4
0.3
2
0

Altitude (m asl) 
NA

12.0
33
92

District 
Nzega

Station
943208

District
Urambo

Station
943207

Location
4.07S,32.52E

Location
4.45S,32.19E
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20.0 TANGA REGION
Table 20.1 Mtae

Feb.Jan. Mar. Apr. May Jun. Jul. Aug Sep. Oct. Nov. Dec. Total
Rt
Rn
Rmax

57 4 452

Table 20.2 Sakura Estate.

no.

Jan. Feb. Mar. Apr. Jul.May Jun. Aug Sep. TotalOct. Dec.Nov.
Rt 45 20 87 184 48
Rn 2.9 2.2 6.1 10.6

721

Table 20.3 Mgera Pr.School

no.

TotalNov. Dec.Jul. Sep, Oct.Feb. AugJan. May Jun.Mar. Apr.
Rt 265086 80100 107 148
Rn

6055230

Table 20.4 Mswaki Pr.School

no.

TotalOct. Nov. Dec.Sep.Jul. Aug.Jun.MayFeb.Jan. Apr.Mar.
Rt
Rn
Rmax

4233r>

Table 20.5 Pangani

no.

TotalDec.Sep. Nov.Jul . Oct.Aug.Jun.MayFeb. Apr.Jan. Mar.

892

5.2
9

Altitude (m asl) 
9

27
4.7
11
5

4.9
21
29

19
3.8
9

33
3.1
17
22

9.1
20
36

Rmax 
El

18
2.9
12
7

126 
10.0 
36 
82

44
111

18
3.6
8

46
4.8
17
25

67
4.4

4.7
19
31

49
139

68
5.5
35
53

49
4.2

33
65

22
34

66
2.3
40
70

47

19
29

50
7.1
15
16

26
40

81 
6.0 
27

148
12.3
35
90

18
3
9
4

14 
2.0 
7 
4

761
73.4

46
4.9
20
27

146 
13.0
39
87

133
7.2 
46 
109

94
10.9
25
43

81
5.1
25
60

13
13

4.9
11
24

15
3.2
8 
0

66
3.9
29
55

1086
60.4

11.4
39
97

80
5.5
29
59

53
5.6
19
29

970
70.1

53
4.8
25
37

88
4.9
37
75

5.1
36
83

78
4.6
38
68

7.8
38
78

218 
10.6 
60 
176

32
2.7
18
24

48
7.3
12
12

82
9.4
26
40

95
6.6
42
76

70
3.2
42
71

102
8.9
38
68

152
9.8

5.2
38
72

85
10.5
20
34

66
5.4
38
54

25
1.5
19
24

103
5.2
34
84

899 
73.0

214 
10.3 
55 
170

51
4.2
29
41

72
4.5
33
60

U
2.2
8

68
4.2
33
58

766 
78.0

125 
10.6 
34 
77

Altitude (m asl) 
40

^^30

Altitude (m asl)640 - ■ District 
Lushoto

Rt
Rn
Rmax
Elm

Station no. 
943866

District 
Pangani

Station 
953809

Altitude (m asl) 
1006

District
Pangani

Altitude (m asl) 
724

District 
Handeni

Station 
反3806

District 
Kandeni

Station 
953710

Station 
953701

Location
4.29S,38.14E

Location
5.28S,37.46E

Location
5.26S,38.59E

Location
5.23S,37.32E

Location
5.37S,38.53E

Rmax
E】30
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Table 20.6 Hale Plantation

Feb.Jan. Mar. Apr. May Jun. Jul. Aug Sep Oct. Nov. Dec. Total
Rt
Rn

803

Table 20.7 Kwadundwa

Feb.Jan. Mar. Jul.Apr. May Jun. Aug Sep Oct. TotalNov. Dec.

Rn
Rmax
El 5 686

20.8 Mkata Pr.School

no.

TotalDec.Jul. Sep, Nov.Oct.AugJan. Feb. Jun.Mar. Apr. May

63330

Table 20.9 Torondo Sisal Estate

no.

TotalDec.Oct. Nov.Jul. Sep.Aug.Jun.Feb, MayJan. Mar. Apr.

614

Table 20.10 Gologolo Forest House

no.

TotalDec.Nov.Sep Oct.Jul. AugJun.Feb. MayJan. Apr.Mar.

498030

4
1.2

Rt
Rn

12 
0.9 
7 
8

Altitude (m asl) 
NA

19
1.5
10
13

Rmax 
El

Rt
Rn

75
4.8
34
62

Rt
Rn

19
2.6
11
8

90
4.6
41
81

118
7.4
39
90

Rmax 
El

19
3.7
9
2

20
3.0

72
6.9
16
37

49
5.3
19
27

19
2.5
10
8

81
5.5
35
64

52
5.8
25
31

110
6.3
37
87

113 
8.0 
31 
77

79 
5.0 
30 
62

145
12.7
34
85

39
3.8
14
22

166 
13.0 
37 
103

46
5.9
19
21

19
3.4
9
3

70
5.9
20
43

110
7.1
39
85

44
3.3
26
37

40
2.5
21
34

96
6.9
34
70

132
7.4
48
108

99
10.6
26
49

189
13.1
41
126

61
5.9
24
38

22
3.9
8

15
2.1
8
5

96
6.7
29
68

102
6.4
37
80

82
4.3
44
77

94
5.6
31
73

46
3.0
24
39

83
8.7
37
52

104
7.9
32
71

64 
5.0 
21 
43

98
8.3
29
62

73
5.6
28
52

62
3.3
28
54

74
4.8
32
60

163
10.6
38
113

235 
14.0 
47 
165

26
3.3
11
11

82
5.4
34
65

1036
79.1

143 
11.6 
33 
87

156
8.1
50
127

139
9.0
34
97

106
8.2
33
72

22
2.1
13
15

49
7.6
22
18

33
2.1
16
26

81
6.3
28
56

1151
86.2

769
65.9

28
2.1
14
21

914
70.5

790
50.5

Rmax
El 30

38
2.5
16
29

137
7.2
38
107

District 
Lushoto

District 
Handeni

Altitude (m asl)
183 一

District
Korogwe

District 
Korogwe

Station no.
953810 ~

Altitude (m asl) 
1920

Station no. 
953704

Altitude (m asl) 
564

District
Handeni

Station 
953869

Station
943847

Station 浦844

Altitude (m asl)
853 一

Location
4.42S,38.14E

Location
5.40S,37.40E

Location
4.55S,38.06E

Location
5.47S,38.17E

Location
5.18S,38.37E

Rmax
El jo
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Table 20.11 Tanga Municipal Counci I

no.

Feb.Jan. Mar. Apr. May Jun. Jul. Aug Sep. Oct. Nov. Dec. Total

Rt 74
Rn
Rmax

971

Table 20.12 Amani

no.

Jan. Feb. Jul.Mar. TotalApr. May Jun. Aug. Sep, Oct. Nov. Dec.
Rt 75 97 109
Rn

1149160

Table 20.13 Korongwe Boma

no.

TotalNov. Dec.Oct.Jul Sep.AugJan. Feb. Jun.MayMar. Apr.
Rt

78230

Table 20.14 Noorelya Sisal Estate

no.

TotalNov. Dec.Oct.Jul. Sep.AugJun.Feb.Jan. MayMar. Apr.
Rt

520

Table 20.15 Kigongoi Pr.School

no.

TotalDec.Jut Nov.Sep, Oct.Aug.Jun.Jan. Feb. MayApr.Mar.

672

15
17

17
1.5
9
11

13
1.9
6
3

Altitude (m asl> 
9~

14
1.6
10
8

42
5.0
13
18

104
5.4
37
86

76
3.7
34
68

Rn
Rmax
El

19
30

97
6.4
30
71

180 
11.0 
57 
139

40
2.6
14
29

6.0
30
53

103
6.1
37
82

210
13.6
42
142

12
0.8
11
11

54
3.9
20
39

Rt
Rn

60
3.6
27
50

41
3.6
21
29

1807
150.8

740
56.4

53
6.3
16
23

42
3.2
27
36

172
11.4
43
120

11.8
27
42

97
4.8
30
78

76
3.9
37
69

38
2.7

175
10.3
50
133

29
3.1
12
15

98
6.8
54
86

76
5.3
29
57

148
12.2
45
97

50
3.4
25
41

75
6.4
23
47

1203
71.7

52
3.2
29
46

113
9.7
38
74

5.7
33
57

22
2.0

98 
5.0 
31 
79

159
12.5
48
107

73
4.8
38
63

265
20.6
52
163

164
10.6
46
119

258
19.4
48

296
11.6
85
255

21
4.2
7
0

62
5.7
17
35

53
5.8
16
26

11.1
52
73

46
2.9
24
39

103
5.7
36
83

85
6.7
25
55

1055
70.4

969
69.1

63
6.2
23
37

165
9.6
40
121

135
10.1
42
94

262
14.5
67
200

Altitude (ni asl) 
NA

98
12.2
23
39

96
11.7
25
41

209
12.9
61
157

89
5.1
44
79

85
5.6
40
71

65
6.7
16
32

28
1.9
21
26

Altitude (m asl) 
911

District 
Tanga

Altitude (m asl) 
442

District
Korogwe

District 
Korogwe

Station 
053808

District
Huheza

District 
Muheza

Station
943860

Station
943857

Station 
居3900

Altitude (m asl) 
292~

Station 
953803

Location
4】48S,38.45E

Location
4.56S,38.18E

Location
5.10S,38.28E

Location
5.06S,38.38E

Location
5.04S,39.06E

Rmax

El 3。

Rmax

E Ijn

Rn

Rmax

El*

EIj。
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Table 20.16 Bumbuli

Feb. Jul.Jan. Mar. Jun.Apr. May Sep. Oct.Aug. Nov. Dec. Total
Rt 228
Rn 14.4

53Rmax
27 161 815

Table 20.17 Negero Pr.School

TotalFeb. Jul・ Sep Oct. Dec.Aug. Nov.Jan. Mar. Apr. May Jun.
5817 122 18439 2064 48 135 63 19Rt

2.46.3Rn
Rmax

7389621230

Table 20.18 Magi la TTC

no.

TotalDec.Oct. Nov.Jul. SepAug.Jun.Feb- MayJan. Mar. Apr.
191Rt

Rn
444424Rmax

81589 1024011230

Table 20.19 Songe Pr.School

TotalDec.Nov.Jul. Sep, Oct.Aug.Jun.Feb. MayMar. Apr.Jan.
8154Rt
0.9Rn

8 4Rmax
42013 4336 0 045 51 101 2ei3.

Table 20.20 Kwamsisi

Feb. Jul.Apr May Jun. TotalMar. Aug.Jan. Sep. Oct. Dec.Nov.
Rt
Rn

740

2.7
7

3.1
9
3

6
1.9

9.6 
37 
135

75
3.6
37
70

31
55

11
10

72
5.2

34
72

6.4
21
31

18
33

6.4
50
117

18
2.2
10
9

77
4.2
37
69

11.0
34

32
50

62
5.5
34
47

74
4.5

1U4
86.1

87
10.1

32
61

8
1.7
4

112
4.9

4.0
13
20

91
5.5

104
7.9

6.2
34

48
134

67
6.3
27

75
9.9
19
27

83
8.5
29
48

46
4.2
16

46
2.4
27
44

67
5.5
24

3.0
21
38

97
4.4
40
87

16.0
39

73
6.6

29
3.1
15
17

46 
102

84
6.5
21
53

42
78

122
9.0

104
7.9
45
79

76
5.8
23

192
11.1
39
137

298
15.3
45

62
5.8

1321
117.6

920
55.9

5.0
14
38

107
9.7
34
66

193
13.1

128
8.2
42
97

89
11.0
22

199
17.9
38
109

23
3.2

56
7.2
23
26

21
37

68
9.3
23
27

43
3.2
26
36

32
3.8

143
10.1

109
8.2
25
69

1067
70.4

63
6.1
34
45

115 
6.0 
48 
100

723
65.8

51
3.7
22
38

26
3.0
11
13

Alt i tude (m asl) 
HA "

73
5.2
35
59

District 
Muheza

District 
Handeni

Station no. 
953709

Station no. 
943864

Station no. 
953712

Altitude (m asl)

Alt i tude (m asl) 
1150

Altitude (m asl)

District
Handeni

Location
5.10S,38.46E

District 
Lushoto

District 
Handeni

Station no.
953831 ~

Rmax
E13(1

Altitude (m asl) 
152

Station 
953834

E】3O

Location
5.52S,38.37E

Location
5.35S,37.17E

Location
4.52S,38.28E

Location
5.47S,37.48E
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Table 20.21 Handeni Boma

no.

Feb.Jan. Mar. Apr. May Jun. Jul. Aug Sep Oct. Nov. TotalDec.
72 1U 121 19 13 61
5.2 6.7Rn 9.2 3.9 4.0

38Rmax 38 13
89 83 8 698

21.0 ZANZIBAR
Table 21.1 Pangeni

Feb. JulJan. TotalMar. Apr. Jun.May Aug. Sep, Oct. Nov. Dec.
59 63 335216 312 108
4.3 3.6 19.9Rn 11.6 16.4 8.1

47Rmax
1038224El 31】

Table 21.2 Kisongoni

no.

TotalOct. Nov. Dec.Jul. Sep.AugFeb. Apr. May Jun.Jan. Mar.
1407115 11165 834975 64330 25847 49 161Rt
78.07.7 12.32.8Rn

Rmax
10714839

Table 21.3 Kizimbani

no.

TotalOct. Nov. Dec.Jul. SepAugJun.Feb. MayApr.Jan. Mar.
10272 79Rt

Rn
44Rmax

1424104 13069El 30

Table 21.4 Mwera

Jul. Dec. TotalAug. Sep. Oct. Nov.Jun.Feb. Apr. MayJan. Mar.
9198Rt

Rn
Rmax

29 99424 65 138104

2.2
7
2

17
25

5.0
27
48

6.0
31
68

28
71

75
5.9

28
51

27
52

16
5

5.3
40
95

13.9
59
256

31
55

80
7.2

21
45

60
7.3

5.5
18
25

23
40

20
61

6.5
33
88

119
8.0
37
87

36
74

50
133

6.0
39
79

74
7.7

5.4
18

19
3.0

177
10.4
44

174
9.7
37
126

4.0
43

6.2
18
35

73
5.7
30
53

4.9
43
71

210
12.9
55
154

8.0
33
69

4.4
26
65

19
40

84
5.7
34

52
164

24
42

39
215

11
8

1551
105.7

1446
102.1

23
43

159
12.6
44

393
21.4
55
272

302
17.8
49
206

53 
19?

109
10.1
34
66

157
7.8
49
129

3.0
23

36
3.4
18

320
16.3
55
233

22
3.2

68
5.8
23

136
8.5

89
4.4
51
87

95
4.3
43
88

69
6.2

80
6.3
32
58

921
63.5

1939
117.9

86
4.5

26
52

229
17.8
42

100
7.5

223
12.8
57
167

52
5.7
18
27

52
5.3
18

Altitude (m asl) 
24

Altitude (m asl) 
76

Altitude (m asl) 
49

District 
Handeni

Station no. 
963939

Station no.
963921~一

District
Zanzibar

Altitude (ni asl)
67 -

Station
953807

Station
953917

Station 
963911

Altitude (m asl) 
677

District
Zanzibar

District
Zanzibar

El 30

District
Zanzibar

Location
6.O1S,39.17E,

Location
6.09S,39.16E

Location
5.59S,39.19E

Location
6.05S,39.16E

Location
5.26S,38.02E

El 3<>
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Table 21.5 Hanyagwa Mchana

no.

Jan. Feb. Mar. Apr. May Jun. Jul Aug Sep. Oct. Nov. Dec. Total

Rt 11?
Rn 8.2
Rmax 48 31
EI3o 163 80 1190

Table 21.6 Mvongoni

no.

Feb. TotalJan. Jul. Dec.Sep Oct.Mar. Apr May Aug Nov.Jun.
77 3275 145 374 288Rt 92

4.8 4.111.4 8.9
Rmax 41

92096 270 10El 30

Table 21.7 Makunduchi

no.

TotalNov. Dec.Oct.Jul. Sep.Aug.Feb. Jun.Apr. MayJan. Mar.

71Rt
3.6Rn

24 31Rmax
915El 6230

Table 21.8 Bustani ya wananchi

no.

TotalDec.Oct. Nov.SepJul. AugJun.Feb. Apr. MayMar.Jan.
7621728812943Rt

18.19.73.8Rn
4439Rmax

842368521441898844

Table 21.9 Mahonda MET

no.

TotalDec.Nov.Oct.Sep,Jul. Aug.Jun.Feb. MayJan. Mar. Apr.

Rt
Rn
Rmax

1012□<>

Altitude (m asl) 
■^5

75
4.1

75
8.6

14
15

19
27

25
51

Altitude (m asl)

51
8.4

Station 
963924

Location
6.17S,39.26E

26
33

55
278

19
14

24
38

1676 
104.0

73 
11.0

20
18

66
6.8

141 
11.0
40
93

33
3.2
19
23

70
5.5
24
47

55
5.9
25
33

41
106

61
207

55
226

96 
11.0

120
9.7

19
20

14.6
43

34
50

57
4.3

9.0
16

48 
144

25
59

48
100

13
18

54
252

98
6.7
39
76

64
6.7
24

1276
100.8

56
4.4

29
45

62
215

63
7.7

306
15.3

29
74

23
3.6
11

74
5.1
25
54

114
5.8

29
59

33
3.5

138
8.0

131 
12.5 
42 
79

17.0
60 
206

19
34

148
11.1
35
96

92
7.2
50
76

4.9
23
56

52
3.6
29

18.8
57

303
19.5

63
7.4
19
29

23
2.3

62
7.2
22
31

215 
U.9

103
7.3
38
77

212
10.5

384
18.5

347
17.1

278
15.0
58
205

5.9
26

28
5.3
12
4

36
6.5
16

76
7.7
25
43

1383
102.9

26
38

74
6.3
31
52

60
5.7

4.2
28
42

97
7.2
27
65

111
6.8
30
81

1274
82.2

300
17.5

1598
130.5

Altitude (m asl)
24

Altitude (m asl) 
NA

District
Zanzibar

Altitude (m asl) 
5~

District
Zanzibar

Station 
砧3923

Stat i on 
953929

Stat i on 
963914

District
Zanzibar

Station 
枫 3912

District
Zanzibar

El 3O

District
Zanzibar

Locat i on 
6.10S,39.11E

Location
5.59S,39.14E

Location
6.10S,39.23E

Location
6.25S,39.33E


