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Tanzaniz as a nation and what it stands for, wil! be reflected iu Dar cs Salaa.m, in
as much as the capital city may mirror the major accomplishments of the nation.
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LANDSCAPE STUDY IN GEOGRAPHICAL TEACHING
L. W. HANNA

Tt is unnecessary here to justify the importance of landforms in the study of
geography and the claim that their full understanding requires careful field
ohservation. What is true of geography as a discipline is vital in its teaching. This
is the esscnce of the problem of good geography teaching, for il cun be taught
with lextbooks and chalicbourd. but to be successtul these must be supported by
skilful use of visual materials andficld work, both of which make greal demands
on the time and energy of (he feacher. Without them the student is equipped
with a mass of factual material, 4 poor loundation for lurther wcademic study
and only a small contribution o his rea! education. [le may understand the
mechanics of the earth's structure or the processes of denudation and vet be
incapable of recognising the comsequences of these on the landscape or g inap.
Such dangers in unimaginative formal teaching are numerous, and the concenlric
approach, working from the known to the unknown, and samnple studies, while
not compleie answers in themsclves ure atiempts (o provide a basis in comprehen-
sible fealures. Ar the same time thers has been a commendable Increase in
fieldwork in schools which is the best way 10 bring reality and understanding into
geographical teaching.

Ideally the weacher supplies the material and guidas the student in its analysis
and even the synthesis needed to present a regional picture. This is only possible
with the time and resources that few schools can afford. 1'he local environment s
available to all wilh the coergy and enthusiasm Lo organise its study. Here can
be found leatures, distributioms and refutionships which in their study  yield
methods and principles which have u wide application. However, unless the
student is an active purticipant the efforl is not worlhwhile and 1o remove the
classroem out of deors docs litile more than increwse the distractions. It is the
process of observation and analysis which is so valuahle in education and nut
the final product of the efforis. To place the sudent in a position 10 observe
and to direct his interprelation s 4 considerable task in iwelf and the success
rests more with this organisation than with tha ability of the student.

Landscape Skerehing

Landscape sketching is one technique which cun be readily applicd to ficld
study and provided the purely technical problems of drawing can be taught satis-
factorily it can bhe used effeciively at any level of geographical lraining. The
geographer is not concerned with the colour, tone values or the composition of
the landscape bul rather with extracting geographical features and by drawing
representing them in the most effective manmer. However, Jike the artist, he must
suppress irrelevant details which would confuse the drawing and ohscure the
esseittial forms and lines. In Figure | the plain extending to the footkills of Elgon
1s covered wilh an open savanna vegetation broken by scattered settlements with
their patches of cultivation and occasional banana groves, To have included this
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detail would have inlerrupted the plain and made its relationship with the insel-
bergs and the mountaing less clear. The recognition of the lorm of the inselbergs
tising abrupty from the ently sloping pediments und the delails of the weathered
granite of which they are composzd 1s the first and vital step in the appreciation
of the theories of their evolution.

The features of Mount Elgon are expressions of it geomorphological history.
Most of this preal mass was buill up in Miocens-Pliccene times on top of the
granatoid rocks of the pediments now being re-excavaled as crosion procesds.
The agglomerate from (he voleano’s erupiions s arranged in almost horizonial
sheets with well developed vertical joints, which have been worn back o form
the striking cliffline of Nkokonjeru and Walasi. The cliffs of Nkokonjeru are
higher than ciscwhere sround the edge of the volcano as they rest on platlorms
of sediments atuibuted (o deposition in teva daummed lakes around the perimeter
of the rising cone. The more gentle slope below the cliffline is developed on these
sediments. The serrated ridge rising behind Nkokonjeru is part of the buss ol the
voleano for here the horizontal agglomerates have been removed by ervsion. In the
embayments behind Walasi consequent sirsums have persisted throughour the
growth ol the voleano. preventing the accumulation of explosive debris and ash.
Dissection has fsolated the mesa-Tike hill of Walisi fromt the main mass of Elgon
whaose smooth surface of voleanic ash und (Ul rises gently to the crater rim,

A student can be trained (o select features like these cven though their inter-
pretation may be impossible. Using a duplicated outline, perhaps traced from g
photograph he can search the landscape for fzatures and transler the information
to the oudine skeweh. For example, the oliff of Walasi or the limits of culiivation
in Figure 2B can be drawn in the apprepriate place on the skereh, However, such
exercises are only the beginning and the next step, the feaching of drafrsmanship
is more difficelr. The exact limites of the landscape to be drawn must be decided,
Hete the angle of view and the breadth of the lundscape needed are important
considerations. In Tigure 2B a narrower view might give o false impression of
the form of the hills, A break in the line of hills (o the feft of the highest point
gives a clear profile of the slope which is apain seen in the exireme left where
the hills come to an end and give & view of the plain hevond. A steep line of hills
or an escarpment should be viewed at about 45 as this enable the profile to be
shown as well as is horizontal exienl. Again in Figure 3 the full width of this
sketch s meeded to show the form of the bay, the sranite floor of the arcna and
the steep sides of circle of hills, compesed of schists with bands of resisrant
quartrite, These preliminary decisions need a great deal of care for they are most
important in the effectiveness of the final sketch. Drawing should proceed in eusy
Stages, general forms and outlines first and detail and shading later. Select first
a horizontal tine, the base of Elgon in Figure 1, the horizon in 2A or the lovel of
the lake in 3. Using this as a reference fins distances can he judged vertically from
1t.

In Figure I the line AA was drawn horizentaily. Haolding a pencil in a closed
first ut arms length distances were ‘measured’ by moving (he (humhb up and down
the pencil. The heights of Walasi and Nkokonjeru above AA were estimated as
AB. The scale at which AB was drawn determined the limits of the view. AR
was found 1o be !/5th of HYJ, the distance from the left limil of Nkokonjeru 1o
the extreme right of the view and HJI is 1/3rd of the view 1o he drawn. Drawing
can now proceed rapidly by dividing AA into three parts at Goand H and draw-
ing AB 1/5th of HI. The distance AB can now be used 1o estahlish any number
of points above or below AA. For example AD is 4AB and AC is 2AR, Horizontal
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distances are easy to ¢stimate by refercnee to one or two landmarks. The division
of AA into 3 parts gives | the oliff edge of Nkokonjeru, G the dip in the ridge
behind Walasi, as well as the positicn of the inselberg on the plain, Wagagai is
positioned by making AC equal to I, The number of points which need to be
estimated in this way depends on exnerience, bul this procedure is the only sure
way of avoiding the most common error in drawing, the exaggeration ol the
vertical scale asal 1L partdy resolves tie problem ol perspective. The production of
a rapid and efiective sketch fakes moch experience, but an adequate drawing, no
matter how laboriously cxecuted, is not beyond the reach of anyone, A useful
sketch is as much an indication of pood observation as of drawing ability and to
train a student to observe is the beginning of all field work in geography,

Care with the main outlines gives uccuracy to the final drawing and detail
can be added with confidence. However the use of shading is important as this
can accentuate forms and depicl subtle variations in slope. Figure ZA is a4 view
of three veoleanic centres of Bukusu, Torore und Sukulu, representalives of the
Pre-Miocene alkaline volnoes common 1o -castern Uganda, Magma reacling with
the granitic country rock formed the carbonatite cores which have pruved resistant
to erosion so that Torore and Sukulu rise steeply from the plain. In fact the break
of slope marks the junction between the intruded and replaced voleanic rocks
and the graaite, Bukusu presumably owes i1 prominence to another carbenatite
core but is capped by agglomerate from the more recent Elgon eruptions. Mag-
matic pressure causing circular fractures and the intrusion ol ring dykes rich
silica was responsible tor the ring of hills encircling Bukusu. Down slope shading
is employed here (o show the form of the ring of hills while the granitic plain
avound the complex and extending to the horizon is shown by a fow horizontal
lings. The closer shading of the hillstopes emphasises their slegpness while open
shading and expanses of white on the plains give a visual impression of flatacss.
In a pancramic view ol this kind distance obliterates detail and the problem of
selection is less difficull.

In Figure 2B, a view within the ring complex of Bukusu, ihe aim is different.
More detail is needed to show the land use of this pockel of phosphate-rich soils
within the barren ring of hills. FThe extensive groves of banunas, erown as a cash
crop, form a continuous carpal, Only a few pen strokes are used to sugpest this
while the edge of the area is delimited by more carctul drawing, The gardens with
creps in the right foreground present a smoother surface. The contrast is achieved
here by using straight line shading. The trees tising above the banana crowns were
usefully employed to give the impression of distance across a monotonous surface
and prevent the illusion of foreshoriening. Tn the middle distance the land rises
gently behind the banana plantation 1o the hills, On this slope scattered setllement
Is suggested by o few huts and Uces, but the introduction of a fow lines, drawn
down-slope, preserves the sloping nature of the ground. The cultivated area
is sharply defined [rom the bush covered hills, whose surface is suggested hy
broken and more dense shading. h

Figure 3 is an example of how shading can be used (o show the texiural
variztions in a landscape of different vegetation types, The papyrus swamyp 4l the
edge of the bay is light in tone while the wooded land behind is made dark.
showing cvery tres would mot be expedient. Viewing a landscape through half-
closed eyes will give 4 good idea of the detail needead in the final sketch. The hills
in the right background are partly clothed with belis of traes wihich conlrast with
ihe deforested slopes and the open grasslands of the hill fop fragments of the
Buganda surface. Hére the forest arcas arc blocked in evenly. However, in the
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floor of the small arena cultivaled clearings and exposures of granite interrupt the
{orest cover. The tree arca is again shuded uniformly to preserve the close nalure
of the forst hut the texture is suggesied by showing lines of tree tops in a stylised
way. However important such detai! may be in the skelch used for teaching pur-
poses or an illusiration, to the beginner outlining the forest and labelling it is
sufficiont indication that he has acquired the abilily to abserve amd extract
relevant facts trom the fandscape.

Block Diagrams.

Using topographic maps Lo appreciate landscape invelves lengthy analysis.
Relief, its descripiion and interpretation. and the relationships thal may exist
between settlement or land use and the landscape, can be more readily apprectated
from a block diagram, Used in this way, a5 a visual aid, it has a rightful place
in teaching. Its value in geomorphology has been proved by Davis and many
Leler workers. At the same time in its construclion ability to understand a
contour map is greatly improved.

Block diagrams can be drawn as sketches or 10 scale with one or two point
perspoctive, Lheir construcbion is deseribed in several texts, for example, Monk-
house and Wilkinson (1963, p. 131-8), Birch (1949, p. 136-40) and Dcbenham
(1937, p.74-86). LThe besl description of techniques of shading as well as a
detailed account of the construction of block dingrams is o be found in the well
illustrated booklet by Axel Schou {19623,

Tigure 4 was drawn as o Lwo point perspective by the “layer method, 1w show
the site of Kampala. The area is a maturely dissected portion of the Buganda
surface, traversed by valleys running approsdmutely  north-west/south-cast,
separated by parallel lines ol hills. The Victorla — Albert watershed running
from Mulago through Namirembe 1o Mengo is only a fow miles (rom the lake
shore, and berween Mulugo and Makerere the divide berween the Kitante and
Nakivubo streams flowing towards Lake Victorfa and the north-Nlowing streams is
almost breached by through valleys. The general trend of the ridges is broken in a
striking fashion by the consiricted valley of the Nakivubo below Kibuli, The rail-
wiy from Kenya to Weslern Uganda takes advanlags of thiv transverse valley.

While a view ol this topography from the south-cast or north-west would
give an impression of the main irend of reliel it woold obscure the transverse
valley between MNakasere and Kibuli, an important featore in the sitc of Kampala,
In Figure 4 the view from Rubaga shows the main buil up arca of Kampala,
cxtending from the slopes of Nakasero into the Nakivubo valley. The influence of
site on the growth of Kampala manilests jtsell in the cresent shaped buill up
area on the slopes of Nakascro hill overlooking the upper valley of the Nakivubo.
The industrial area following the drained floor of the Nakivubo extended (he
built up area through the line of hills inlo the purallel valley of the Kitanle znd
fower Nakivebo. Residential areas cling o the surrounding hills. Low density
housing has extended from the older Nakuasero hill to Kololo and Bugolobi. Dense
housing forms a discontinuous bell from Mulago through Mengo o Kibuli,
everywhere aboul one mile from the city centre. The lower slopes facing in to the
upper valley of the Nukivubo have altracted this dense seitlement.

This ome example will serve w ilustrate the use of a bhlock diggram in
lustrating urban morphology and its relationships to relief patterns. Clearly
there ars many other applicalions, such as land use and scttlement und their
relaticnships to slope and allitwde which can be effectively displayed on block
diagrams.
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Conclusion

Landscape drawing and the making of block dingrams are approaches 1o
landscape study which can be of value in the teaching of geography. The examples
used here are not intended to be representative of the landforms of Uganda bui
rather illustrate methods of study of the local scene in the hope thal they will
prove useful in other wreus of Hast Africa.
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THE MWEA-TEBERL RICE IRRIGATION SCHEME
CENTRAL KENYA

The Mwea-Tebere rice irrigation project is a child of the Mwea Deyelop-
ment Scheme which had been starled to restore land which had been eroded
and degraded as a resuit of overstocking, Tt is sitvated about 70 miles northesst
of Nairobi in Kirinyaga district of the Central Province of Kenya, on the dry
plains to the southeast of M. Kenys. Standing at azbout 3,500 feet the area
receives an average of shont 30 inches of rain which is particularly unreliable;
thus there was 23 inches in 1960, 50 inches in 1963 and 30 imches in 1903, 1t s
an area of impervious, heavy, black cotion soil which overliss a wealhered
trachiyte bed. The scheme had its bicth in 1952, when experiments i irrigated
crops, notably rice and tobuceo, were itied, Tobacco experiments failed and the
scheme is now known chielly as a rice irrigation scheme. The constructivnal
works  wenl ahead  with  unskilled  and unwilling labour with no previous
experience of irrigation. Bul despite this. by 1960, most of ihe major building
works had been completed. The tenants, with landlessness as the only qualific-
ation, were drawn from the Mau Mau detainess many of whom happened to be
Kikuyu from the ‘land-hungry districts of Kiambu, Murunga and Nyeri, Rightly
or wrengly agcicultural skill was not tesled as an essential quuadilication for
tenancy. ln 1964, however, a new gualification was introduced that all the future
tenants woull be drawn from Kirinyaga.

Each terant is allocated four one-acre hofdings. each holding surrounded
by bunds two or theee feet high, Intensive research on rice varicties has continued
and by 18957 over 90 varities, originating from Tunzania, Sterra Lezone, Malays,
Ceylon, Siam, Maluwi, Persia, Surinam, Japan, India, T1.S.A, Nigsila and Ausiria
had been tried. To date no varicty has proved cutstanding enough o justify its
ousting Sindanc as the standard variety in the area,

The lenants hemsclves provide labour for weeding, transplanting, reuping
and threshing while the management provides mechanical cullivation, collects the
bagged paddy, dries it to 13%, moisture contenl, cleans and rebags it ready for
tramsport to Sagena for railing to the mills at Thika, Nairobi and Mombasa,
There is only one unrotated transplanted rice crop during the Short Rains. Up
t the present no crop has been found thal could grow under the saing con-
ditiens as rice which is grown under water and on a very level surface. 10 such
other crops as maize or cotton were to be rolated with rice it would be necessary
to convert the haldings into forms suitable for the growing of such a crop. This
would mean that the level nature of the holdings would have to be dismantled.
In 1957 an attempet was made 1o grow crops of maize and beans on this black
cotton soil, during the Tong Rains (March o May}, but these crops failed due
to tack of proper drainzge and had to bLe ploughed in und holdings prepared
ready for the next Short Rains crop in October-December.

Rice grown during the Long Rains has yielded poorly giving an average
of 18 bags per acre as compared to 30 bags per acre during the Short Rains.
With these lower mesn yields from the Long Rains crop, tesulting from what
aas been iermed the 'Emply Heads’ (2 physiological disorder of nnkpown ciirse but
thought to be due to the cold conditions prevailing during that season), the
management has decided not to continue growing rice during that season.






