


GEOGRAPHY FORM TWO WORK
 PREPARED BY MR. OGOTI R.M
       TOPIC ONE:          INTERNAL LANDFORMING PROCESSES.
· They are also called endogenic or endogenetic processes.
·  These are processes operating in the interior of the earth resulting in the formation of landforms.
· They include folding, faulting and vulcanicity.
· Formation of landforms by internal land forming processes is determined by:
(i) Nature of rocks ie soft rocks are more elastic hence easily forms landforms compared to hard/rigid rocks.
(ii) Age of rocks ie young rocks are elastic hence easily forms landforms compared to old rocks.
(iii) Type of earth movement involved ie horizontal and vertical earth movement forms different landforms.
(iv) The intensity and scale of the forces involved ie strong tectonic forces easily forms different landforms compared to weak tectonic forces.

Earth Movements. 
· Earth movements are displacement of the earth’s crustal rocks due to tectonic forces.
· Tectonic forces are forces which originate and operate in the interior of the earth.
· Tectonic forces include;
· Tensional forces
· Compressional forces
· Shear forces
· Gravitational forces
                                 
                                       Types of Earth Movements –kcse 2007
a) Horizontal earth movement
b) Vertical earth movement

(a) Horizontal earth movements
· These movements are also known as lateral/orogenic earth movements.
· They are displacement of the earth’s crustal rocks along a horizontal plane due to tectonic forces causing rocks to stretch, shorten or shear. 

                      Causes of Horizontal Earth movements.
(i) Tensional forces which pull the crustal rocks apart causing stretching of the earth crust.

[image: C:\Users\Teacher-5FC369\Desktop\R.O.M\MR. OGOTI 2023\GEOGRAPHY BOOK TWO BY Mr. Ogoti R.M\CamScanner\New Doc 10-04-2023 13.16_1.jpg]

(ii) Compressional forces which push crustal rocks towards each other making them to be compressed/shorten.
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(iii) Shear forces which operate in opposite directions. The forces are of unequal strength, making the crustal rocks to slip along the shear plane or tear.
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Effects of horizontal Earth movements
(i) They cause strain and stretching of crustal rocks due to tensional forces which cause formation of cracks/faults.
(ii) They cause squeezing and shortening of crustal rocks due to compressional forces which also cause formation of faults.
(iii) They cause crustal rocks to shear by slipping past each other or by dividing into layers which is caused by shear forces.

Resultant features of Horizontal earth Movements.
· Faults
· Rift valleys
· Fold mountains
· Escarpments
· Basins
· Tilt blocks
· Block mountains

(b) Vertical earth movements
· These are also known as epeirogenic earth movements
· They are displacement of crustal rocks along the radius of the earth either towards the earth surfaces or towards its center.
· They involve the upward or downward displacement of the crustal rocks.
Causes of vertical earth movements.
(i) Upwarping- movement of crustal rocks results in the uplift of the land ie
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(ii) Downwarping- movement of crustal rocks results in the downlift of the land ie
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(iii) Tilting- crustal rocks tilt if  forces of unequal magnitude act on them ie
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Effects of vertical earth movements.
(i) They cause subsiding/sinking/down warping or pulling of crustal rocks downwards.
(ii) They cause uplifting/upwarping or pushing of crustal rocks upwards.
(iii) They cause tilting of crustal rocks or shearing in vertical direction due to greater uplift on one side.

Resultant features of vertical earth movements.
· Raised cliffs
· Tilt blocks
· Rift valleys
· Fault scarps/escarpments
· Plateaus
· Basins

                                  Causes of Earth Movements –kcse 2012
1. Magma Movement within the earth’s crust-kcse 2017
· Molten rock (magma) is forced to intrude into the earth’s crust through a line of weakness causing displacement.
· The crustal rocks are forced to move/give way to intruding magma as their place is taken over by the intruding magma.
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2. Convectional currents in the mantle. 
· The high temperatures in the interior of the earth cause molten magma in the upper mantle to develop strong convectional currents.
· The currents move laterally and vertically (in circular motion), exerting a frictional drag on the crustal rocks causing them also to move.
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3. Gravitative pressure/gravitational force.
· Large quantities of magma that escape from the upper mantle to the surface leave behind large voids/hollows.
· Force of gravity then acts on the crustal rocks overlying the voids, exerting pressure on the rocks. 
· Eventually the overlying crustal rocks crumble inwards to fill up the voids/hollows below, this leads to vertical displacement of rocks.
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4. Isostatic adjustments.
· Isostasy is the state of equilibrium/balance that exits between the lighter continental crust/Sial and the denser oceanic crust/sima.
· Erosion of continental landmasses makes them thinner and lighter. The eroded materials are deposited on the seabed making the oceanic crust denser. This loses the balance that existed between the continental and oceanic crusts.
· To restore this state of balance, the continental crust moves upwards while the oceanic crust sinks into the mantle.
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Theories explaining earth movements.
(i) The continental drift theory.
(ii) The plate tectonic theory.

                                 The Continental Drift Theory –kcse 2007
· Continental drift is the slow and steady movement of the world’s continents.
· The proponent of this theory is Alfred Wegener (1912) in his book “Origin of Continents” 
· The theory states that earth was originally one huge landmass called pangea meaning super continent.
· Pangea was surrounded by a great ocean called Panthalassa whose floor was made up of sima layer.
· Due to different gravitational forces, Pangaea broke up into two landmasses namely Laurasia to the north and Gondwanaland to the south.
· Laurasia and Gondwanaland were separated by a fairly narrow sea called Tethys (the present Mediterranean Sea).
·  Further split occurred on the two landmasses.
· Laurasia broke to form the continents in the northern hemisphere namely Europe, North America and Asia.
· Gondwanaland broke to form the continents in the southern hemisphere namely Africa, south America, Australia and Antarctica.
· The continents gradually drifted to their present position.
Evidences supporting Continental Drift Theory –kcse 2014/ 2019
i. The jig-saw fit of the continental margins.
· Adjacent continents can easily fit into each other e.g. the North eastern coast of South America easily fits into the west coast of Africa. This shows that the two continents were once one landmass.

ii. Geological evidence
· Existence of rocks which are similar in their formation/structure/types/age along margins of different continents (sharing an ocean).
· Some geological structure can be traced from one continent to another.

iii. Paleontological evidence
· There are similarities between the fossils of flora and fauna found on both sides of Atlantic Ocean.

iv. The Mid-Atlantic Ridge evidence.
· There are continuous mountain ranges made up of young volcanic rocks at the mid-Atlantic.

v. Paleomagnetic evidence
· Minerals with same alignment are found in different continents adjacent to one another.

vi. Sea floor spreading evidence 
· The shores of Red Sea exhibits evidence of having undergone lateral displacement.

vii. Paleoclimatological evidence 
· There are similarities in the past climate in the different parts of the world.
· Presence of ancient glacial deposits in the southern continents.

viii. Matching fold mountain zones.
· The location of major fold mountains of the world/the bend of folds/the age of the Fold Mountains are similar.   

The Plate Tectonic Theory
· This is a modern improvement of the continental drift theory.
· Plate tectonics is the study of movement of plates and various landforms resulting from such movement.
· Tectonic plates are rigid blocks that make up the continental crust.
· The theory suggests that the earth’s crust is made up of a series of tectonic plates that are separated by distinct boundaries.
· These plates float on the underlying molten materials of the upper mantle (asthenosphere).
· These plates keep moving relative to each other due to convectional currents in the mantle.
· These movement is extremely slow and is usually unnoticed.
· The two types of plates ie continental and oceanic move away from each other forming extension boundary, move towards each other forming compressional boundary or move past each other forming transform fault boundary.
· The continental crust is light in density and overlies the oceanic plate that is denser.
· Due to convectional currents in the asthenosphere, continental crust has been fractured into seven large plates and several smaller plates.
· The large plates include Eurasian plate, African plate, Australian plate, Antarctica plate, North American plate, South American plate and the Pacific plate.
· The smaller plates are Arabian plate, Nazca plate, Philippine plate, Cocos plate, Indian plate, Caribbean plate, Scotia plate, Somali plate and Juan de fuca plate.
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Types of plates.
i) Continental plate- Its surface is made up of dry landmasses/sial rocks. It is light in density.
ii) Oceanic plate-Its surface is made up of sea floors/sima rocks. It is heavy in density.
Plate Boundaries
· Plate boundaries are zones of distinction that separates one plate from the adjacent plate.
· The activities at the plate boundaries result in the disturbances of the earth’s crust.
· The following activities may occur at the plate boundaries;
· Two plates may move apart resulting in rifting and magma upwelling to the surface.
· Two plates may collide leading to their edges crushing to form mountain ranges.
· Two plates colliding may also lead to one plate slipping beneath the other (subduction).
· Rifting and subduction trigger volcanic eruption and earthquakes.
· Plates can slide past each other resulting in earthquakes.

                                   Types of plate boundaries –kcse 2016
1. [bookmark: _Hlk120706004]Extension plate boundary.
2. Compressional plate boundary.
3. Transform fault plate boundary.

                                       1. Extension plate boundary.
· This is a zone separating two tectonic plates moving away from one another due to convectional currents.
· It is also called Divergent/Constructive plate Boundary because new materials like magma are added up at the plate margins where the plate separates creating a new crust.
· Tectonic plates may diverge or move apart beneath the ocean or on continent ie
a) When two oceanic plates move apart due to tensional forces:
· Cracks develops on the crust allowing magma to move onto the crust.
· The older rocks are pushed farther apart resulting in a complex process called sea floor spreading.
· A new crust is formed on the ocean floor where magma from the mantle up well, cools and solidify.
· This in turn leads to development of oceanic ridges like Mid-Atlantic ridge.
· It also leads to formation of sub-marine volcanoes which later grow above the sea level to form islands.
b) If plates move apart beneath a continent due to tensional forces:
· The continent slowly breaks up and drifts apart. This results in the formation of cracks and faults which may lead to the formation of rift valley.
  Note: Most regions at extension boundary are associated with earthquakes and faulting.
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Landforms/features associated with Extension Boundary.
· Rift valleys
· Sub-marine volcanoes
· Islands
· Mid-ocean ridges
· Faults
· Extension boundary forming

                                                  2. Compressional plate boundary.
· It is a zone separating two tectonic plates moving towards each other due to convectional currents.
· It is also called Convergent/Destructive plate boundary because tectonic plates collide/crush against each other resulting in destruction of materials at their edges/margins.
· Types of Compressional/Convergent/Destructive plate boundary:
i) Oceanic-oceanic plate boundary.
ii) Oceanic-continental plate boundary.
iii) Continental-continental plate boundary.

· When two tectonic plates collide, the following may happen:
i) When two oceanic plates collide:
· There is subduction and the ocean floor is pulled inwards forming a trench e.g. Java trench.
· Subduction is the passing of edge of one plate beneath the edge of another plate.
· Sediments on the sea floor in the region of subduction are compressed forming fold mountains.
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ii) When oceanic plate collides with a continental plate:
· The edge of the dense oceanic plate slides beneath the continental plate in a movement called subduction.
· Sediments on the sea floor in the region of subduction are compressed to form Fold Mountains.
· Fold Mountains are also formed at the edge of the continent when sial layer is compressed.
· The edge of the oceanic plate bends into the mantle forming a trench.
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iii) When two continental plates collide:
· The sial layer is folded into mountains e.g.
· Collision of Eurasian and Indian plates formed Himalayas Mountain.
· Collision of African and Eurasian plates formed Atlas Mountain in N.W Africa and Alpine mountain in Europe.
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                             Landforms/Features associated with compressional boundary.
· Fold mountains
· Formation of trenches
· Destruction of plates along their margins

                            3. Transform faults plate boundary.
· It is a zone separating two tectonic plates sliding/slipping past each other.
· It is also called Shear/Conservative plate boundary because no new crust/feature is created nor destroyed.
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                                             TOPICAL QUESTIONS
1. Give three reasons why it is necessary to study the plate tectonic theory. (3marks)-kcse 2008.
· It explains the current position of continents (theory of continental drift).
· It enables one to understand the creation of the structural landforms.
· It explains the destruction of structural landforms.
· It helps one understand how the earth maintains balance/isostacy.
· It explains the cause of earthquakes/volcanicity.

  2. Give three effects of the movement of tectonic plates (3marks)- kcse 2016
· They cause folding/related features of folding.
· They cause vulcanicity/features related to vulcanicity.
· They cause Subduction/oceanic trench.
· They lead to occurrence of earthquakes.
· They cause faulting/features related to faulting.

                                         ……………..THE END…………….

                           			FOLDING
· Folding is the bending of young sedimentary rocks either upwards or downwards due to compressional forces.
                    Factors that determine the folding of crustal rocks-kcse 2018
(i) Crustal rocks should be young in order to bend.
(ii) The amount of pressure applied should be high.
(iii) Crustal rocks should be in layers/sedimentary.
(iv) The forces operating on the crustal rocks should be compressional.
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(a) Anticlines/upfolds- parts of the rock layers which bend upwards when folding occurs.
(b) Crest – this is the top most part of an upfold/anticline.
(c) Syncline/downfolds- parts of the rock layers which bend downwards when folding occurs.ss
(d) Trough – this is the bottom part of a downfold/syncline
(e) Axis – the central line in a fold from which the rock layers dip/slope away from an anticline or rise in opposing direction in a syncline.
(f) Limb – this is the layer of rocks on either sides of an axis.

                                              Types of folds –kcse 2018
· Simple/symmetrical fold
· Asymmetrical fold/ monoclonal fold
· Over fold
· Recumbent fold
· Nappe/ Overthrust fold
· Isoclinal fold
· Anticlinorium and synclinorium complex

1. Simple/Symmetrical folds.
· Rock layers are subjected to equal compressional forces that are of weak to moderate strength.
· They push the rock layers on both sides, making the rocks to bend evenly/uniformly.
· The limbs dip in the opposite direction at the same angle forming simple/symmetrical fold.
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2. Asymmetrical/Monoclinal folds.
· Rock layers are subjected to two unequal compressional forces. One of the forces is stronger than the other. 
· The side of the rock layers subjected to strong compressional force will have a steeper limb than the side subjected to weaker compressional force.
· The limbs are not symmetrical about the axis and in each fold, one limb is steeper than the other forming asymmetrical/monoclinal fold.
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3. Over fold.
· Rock layers are subjected to intense compressional force leading to high degree of folding.
· This results in an asymmetrical anticline that has been completely pushed over one side by compressional force.
· One limb is gently sloping and the other limb is a steep slope forming an overfold.
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4. Recumbent folds.
· Rock layers are subjected to intense compressional forces forming an overfold.
· An increased pressure transforms an overfold into a recumbent fold whose axis is horizontal.
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5. Overthrust /Nappe Fold-kcse 2005
· Rock layers are subjected to compressional forces.
· Intense folding leads to the formation of an over fold.
· Increased pressure on the over fold results in the formation of a recumbent fold.
· When pressure is very great, a fracture occurs along the axis in the recumbent fold producing a thrust-plane.
· The upper part of the recumbent fold slides forward over the lower part along the plane forming an overthrust/nappe fold.
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6. Isoclinal Folds.
· Rock layers are subjected to compressional forces of either equal or unequal magnitude.
· These leads to a series of folds with their limbs in an almost parallel position and they are dip in the same direction called Isoclinal folds.
· These folds may be vertical or inclined into over folds.
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7. Anticlinorium and Synclinorium Complex. –kcse 2017
· Land is subjected to minor compressional force forming minor folds on the surface.
· Greater compressional forces cause the land with minor folds to form large anticlines and synclines.
· The upfolds/anticlines are called anticlinorium while the downfolds/synclines are called synclinorium.
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                                         Features resulting from Folding –kcse 2011
· Synclinal valleys/depressions
· Rolling plains
· Ridge and valley landscape
· Inter-montane plateau
· Inter-montane basin
· Escarpments
· Fold mountains

(a) Intermontane plateaus and intermontane basins.
· During the process of folding and formation of Fold Mountains, the middle parts of a region may resist folding.
· The rocks at the edge of the region could become intensely folded resulting in the formation of Fold Mountains on either side, enclosing an area largely unaffected by the folding process. This area forms an intermontane plateau.
· During the formation of intermontane plateaus, some parts of the plateau could subside to form basins called intermontane basins.

(b) Rolling plains.
· Weak compressional forces may transform low lying and relatively level land into a landscape characterized by gently sloping anticlines and very wide synclines. 
· This is called a rolling plain.

(c) Ridge and valley landscape.
· Stronger and uneven compressional forces may transform a landscape into a series of symmetrical folds. 
· This creates a topography where anticlines form uplands/ridges and synclines form valleys.

(d) Escarpments.
· During folding, the extended steep limb from the anticline forms an escarpment.



(e) Depressions.
· Folding may cause down warping to form deep and wide hollows on the surface of the earth.
· Such depressions may be filled with rainwater to form lakes.

(f) Fold Mountains.
· Theories have been put forward to explain the formation of fold mountains
i. [bookmark: _Hlk120721862]Contraction theory
ii. Convectional current theory
iii. Plate tectonic theory
iv. Continental drift theory

1. The Contraction theory.
· It suggests that when the earth was forming, the surface rocks cooled and contracted faster than those of the interior.
· As the continued to cool, the surface rocks wrinkled to fit into the contracting interior leading to the formation of Fold Mountains.

2. The convectional current theory-kcse 2017
· The convectional currents in the mantle move horizontally.
· Their movement causes frictional pull/drag on crustal rocks making them move along.
· The continents are dragged towards each other.
· This causes the sediments in the ocean and continents to be squeezed to form Fold Mountains.

3. Plate tectonic theory.
· It suggests that when an oceanic plate meets a continental plate, the dense oceanic plate sinks beneath the lighter continental plate.
· The lighter continental, due to compressional forces, crumble to form fold mountains e.g.  >Collision of Eurasian and Indian plates formed Himalayas Mountain.
        >Collision of African and Eurasian plates formed Atlas Mountain in N.W Africa and Alpine mountain in Europe

4. Continental drift theory.
· It suggests that as the continents were drifting apart, India drifted northwards and collided with Eurasia. Sediments between them were squeezed to form fold mountains e.g. Himalayas mountain.



FORMATION OF FOLD MOUNTAINS- kcse 2011
· The crustal rocks are subjected to compressional forces. They bend upwards and downwards to form an extensive depression/geosyncline on the earth’s surface.
· The geosyncline is the filled with water to form a large waterbody such as sea/ocean.
· The surrounding uplands were intensively eroded and the resultant sediments deposited in the geosyncline in layers. 
· The accumulation of sediments and weight caused the geosyncline to subside/sink into the mantle.
· Continued accumulation of sediments in the geosyncline resulted into the formation of thick layers.
· Further subsidence of the geosyncline triggers off compressional forces which cause the sediments to fold.
· The folded layers of sediments in the geosyncline are thrust upwards to form Fold Mountains along the edges of the geosyncline (due to closeness of the source of the forces).
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          World Distribution of Fold Mountains-kcse 2005/2009/2011/2017
	Fold mountains
	Country(s) located
	Continent 

	Atlas mt.
	Morocco/Algeria
	Africa

	Cape ranges
	South Africa
	Africa

	Akwapim hills
	Ghana
	Africa

	Alps mt
	Austria/Switzerland/Italy/France/Leichstein
	Europe

	Andes mt
	Chile/Peru/Bolivia/Argentina/Ecuador/Colombia
	South America

	Appalachian mt
	Newfoundland/Canada/
	North America

	Rockies mt
	Canada/Mexico 
	North America

	Himalayas mt
	India/Pakistan/Afghanistan/Bhutan/Nepal/China
	Asia

	Ural mt
	Russia 
	Asia

	Deccan plateau
	India
	Asia
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Fold mountain formation periods.
· The process of fold mountain building is called orogenesis.
· The period of fold mountain building is called orogeny.
                           Examples of Orogenies.
1. Charnian Orogeny.
· These are Fold Mountains that were formed in the late Pre-Cambrian era i.e. about 600 million years ago.
· These mountains no longer exist because they have been eroded over the years to form plateaus.
· The remnants of these mountains include;
· The African block
· The Laurentian shield of North America
· The Russian platform of Siberia
· The Deccan plateau of India

2. Caledonian Orogeny.
· These are mountains that were formed in the late Paleozoic era – about 440million years ago.
· They include the Scottish Highlands of Caledonia, the Akwapim Hills (Ghana) and the Highlands of western Scandinavia.

3. Hercynian Orogeny.
· Formed during the carboniferous and Permian eras – between 225 and 270 million years ago.
· Mountains formed during this time are;
· Ural Mountains (Europe)
· Cape Ranges (South Africa)
· Appalachian mt (North America)

4. Alpine Orogeny.
· This is the latest orogeny and comprises of the youngest and most recent fold mountains. It occurred about 70 million years ago in the Cainozoic era.
· The Atlas (North Africa), Alps Ranges (Switzerland), Himalayas (Asia), Rockies (North America) and the Andes Mountains (South America) were formed during this time.








                                          Significance of Folding.
1. Resultant features of folding such as Fold Mountains, intermontane plateaus, etc. attract tourists thus earning foreign exchange to the country.
2. Folding may create a rugged and mountainous landscape which discourages human settlement.
3. Folding forms Fold Mountains/ rugged landscape which are barrier to transport and communication making their establishment costly.
4. Folding may weaken the crustal rocks creating fault lines through which magma may escape, thus triggering off volcanic activity.
5. Folding can result in rock metamorphism which can lead to the formation of valuable minerals such as coal/petroleum which are mined and sold earning income/exported earning foreign exchange.
6. Folding can also expose deeply seated minerals (Gold/tin) making their mining easy.
7. Conversely folding can lead to the burying of some valuable minerals such that they are inaccessible for exploitation.
8. Folding forms fold mountains that receive relief rainfall on the windward side supporting crop growing and livestock rearing.

              Significance of Fold Mountains to human activities- kcse 2011
(i) Fold Mountains are sources of rivers that provide water for generation of H.E.P/domestic use/irrigation/industrial use.
(ii) Fold Mountains are often forested and provide timber which is used in the building and construction industry/medical/aesthetic/wildlife habitat.
(iii) Some fold mountains have exposed valuable minerals deposits which are mined.
(iv) Fold Mountains are tourist attractions/snow covered slopes encourage sporting activities thus earning countries foreign exchange.
(v) The windward slopes of Fold Mountains receive high rainfall which enhances crop growing/livestock rearing.
(vi)  Some fold mountains may act as barrier to transport and communication/make the construction of transport and communication lines difficult/expensive.
(vii) The rugged nature of some fold mountains landscapes hinder human settlement/agricultural activities.
(viii) The leeward slope of some Fold Mountains create rain shadow effect which result into aridity discouraging crop farming / encourages livestock farming.

                            Effects of folding on physical environment- kcse 2017
· Fold Mountains receive heavy rainfall which give rise to rivers.
· Fold Mountains create heavy rainfall in the windward slopes and little rainfall on the leeward slopes.
· The heavy rainfall on the windward side leads to growth of thick forests.
· The process of folding creates crustal weakness which triggered off volcanic activities.
· In the mountainous regions, the cold wind descends to the lowland and valleys causing frost/temperature inversion.
· In the Northern Hemisphere, the south facing slopes are warmer than the North facing slopes.
· Folding results in formation of relief features.

                         Effects of folding on climate
Folding forms fold mountains that have the following effects on climate;
· The slopes of fold mountains facing the sun receive direct sunshine hence are warmer than those facing away from the sun.
· Fold Mountains cause the development of anabatic and katabatic winds which have a cooling effect on the slopes.
· The windward slopes of Fold Mountains generally receive heavy rainfall than the leeward slopes due to orographic effect.
· Fold Mountains due to their high altitudes have an effect on reduction of pressure with increasing altitude.
· The orographic effect of Fold Mountains leads to low temperature and at higher altitudes there is snow and ice.
· In the fold mt valleys/adjacent lowlands, temperature inversions occur such that the lower slopes and valleys remain cooler than the higher slopes.

                                    Effects of folding on Drainage
· Folding forms depressions which are filled with water forming lakes.
· Folding forms fold mountains which are sources of rivers.
· Folding forms escarpments with springs at base exposing water table.
· Folding leads to uplifting of the land causing rivers to reverse or change the direction.
· Folding along the river channel leads to the occurrence of the waterfalls.


QUIZ: Explain how folding influence the following human activities;
i. Tourism
ii. Agriculture
iii. Mining
iv. Transport



                                                ……...THE END……...



FAULTING
· Faulting is a process of fracturing/ breaking/ cracking of crustal rocks due to tectonic forces.-kcse 2022
· Faults are cracks or fractures that develop in the crust when subjected to tectonic forces.

                        	Processes/Causes of Faulting- kcse 2016
a) [bookmark: _Hlk120735038]Faulting may be caused by forces acting horizontally towards each other which causes compression in the crustal rocks to squeeze and fracture.
b) Faulting may be caused by forces acting horizontally away from each other which causes tension in the crustal rocks to stretch and fracture.
c) Faulting may occur where horizontal forces act parallel to each other in the opposite/same direction resulting in shearing/tearing of rocks.
d) Faulting may also occur due to vertical movements which may exert a strain in the rocks making them to fracture.
                                                   Parts of a fault- kcse 2012/2021
[image: ]
· Upthrow – upward displacement
· Downthrow – downward displacement
· Heave – lateral/horizontal displacement
· Hade – inclination of the fault plane to the vertical plane
· Throw – vertical displacement
· Fault line- fault path
· Fault plane- separation of land created by the fault.
· Fault scarp- the steep slope facing the downthrow.
NOTE: Faults are classified according to/depending on;
· Nature of the crustal rocks
· Direction of movement of rocks
· Angle it makes with the vertical(hade)
· The nature of the stress/force

                                               Types of Faults- kcse 2016
· Normal fault
· Reverse fault
· Shear/Tear fault
· Thrust fault
· Anticlinal fault
i. Normal Fault.
· Occurs from tension in a vertical or an inclined plane.
· Tensional forces will cause one block of land to slide downwards in relation to the other. 
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ii. Reverse Fault.
· This is formed by compressional forces. One block of land is pushed upwards in relation to the other.
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iii. Tear/Shear/Slip Fault.
· Result when two opposing forces (tensional forces) operate parallel to each other.
· The opposing forces push adjacent portions/block of land to slide past each other.
[image: ]

iv. Thrust Fault.
· Strong compressional forces in the crust can cause faults to develop in a near horizontal position.
· One block of land is pushed over the other along the fault.
[image: ]

v. Anticlinal Fault.
· Forces of compression can cause the formation of massive anticlines through folding.
· Further compression of the same crustal rocks to crack at and around the crest of the anticline. Such cracks are referred to as Anticlinal faults.
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                                  Features resulting from Faulting-kcse 2022
(a) Fault scarp/Scarp slope/Escarpment
(b) Fault steps
(c) Tilt block
(d) Block Mt/ Horst Mt/ Fault block
(e) Rift valley
(f) Depression/ Rift valley lakes.

(a) Fault Scarp/Scarp slope/Escarpment.
· This is the exposed part of a fault plane facing the downthrow.
· Layers of rocks are subjected to tensional forces.
· Two parallel normal faults develop.
· The two outer landmasses on either side of the central block may be pulled away by forces of tension causing the central block to sink/subside. 
· This exposes a face of the fault plane to the downthrow called a Fault Scarp/Escarpment.
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· Examples of fault scarps/escarpment are;
· Nyando, Kikuyu, Elgeyo Marakwet, Mau and Nyandarua in Kenya. 
· Chunya and Manyara in Tanzania
· Butiaba in Uganda.

(b) Tilt Blocks
· This is an uplifted block which has one pronounced fault scarp.
· Crustal rocks are subjected to compressional forces of unequal strength.
· Reverse faults are formed.
· The middle block is uplifted.
· The side with greater compressional forces are raised/pushed higher than the other side.
· An upland with one side raised higher than the other is formed. This is a tilt block.
                          [image: ]
· Examples of Tilt blocks are;
· Aberdare range
· The Ruwenzori
· Mau range
· Nandi hills
· Cherangani hills

(c) Fault Steps
· This is landscape resembling the staircase or steps of a house with a series of fault scarps at different levels.
· Crustal rocks are subjected to compressional forces/tensional forces.
· A series of almost parallel faults are formed.
· Blocks of land between the faults is unequally displaced downwards.
· A series of fault scarps at different levels resembling a staircase is formed. This is fault steps.
[image: ]
   Examples of fault steps are;
· Kijabe
· Tambach in Kenya. 

(d) Block Mountains/Horsts mt/Fault blocks.
· They are elongated uplands bordered by fault scarps on both sides.



[bookmark: _Hlk120742869]              Formation of Block/Horst Mt by Tensional forces
· Layers of crustal rocks are subjected to tensional forces.
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· Parallel lines of weakness/normal faults develop.
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· Continued tensional forces leads to the subsidence of the side blocks along the faults due to force of gravity.
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· The side blocks leave the middle block standing as fault block/Block Mt/Horst Mt.
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                        Formation of Block Mt/Horst Mt by Compressional forces
· Layers of crustal rocks are subjected to compressional forces.
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· Parallel lines of weakness/reverse faults develop.
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· Continued compressional forces uplifts land between the two reverse faults.
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· The uplifted land is the fault block/Block Mt/Horst Mt.
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                                   Examples of Block Mt/Horst Mt/Fault Blocks
· Ruwenzori Mt in Uganda
· Pare in T.Z
· Usambara in T.Z
· Matthews Range in Kenya
· Ndoto hills in Kenya
· Nyiru Hills in Kenya
· Vosges of France
· Black Forest Ranges of Germany
· Danakil Alps of Ethiopia
(e) Rift Valleys
· These are elongated, narrow depressions between steep escarpments/fault scarps.
· Examples of rift valleys;
· The Great rift valley of Eastern Africa.
· The Benue rift valley in West Africa.
· The Rhine rift valley in Central Europe.
· The Bikal rift valley system of Siberia.
· The Central valley of Scotland.
· Processes by which rift valleys are formed;-kcse 2021
· Divergent/Tensional
· Convergent/Compressional
· Anticlinal arching/Upwarping

(i) Formation of Rift Valley by Tensional forces-kcse 2015
· Layers of rocks are subjected to tensional forces when there is some instability within the earth’s crust.
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· Parallel lines of weakness/normal faults develop.
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· With time, the middle part sinks/subside as the side blocks are pulled apart.
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· The sunken middle part forms a depression/trough known as the Rift Valley.
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(ii) Formation of Rift Valley by Compressional forces- kcse 2022
· Layers of rocks are subjected to compressional forces then there is some instability within the earth crust.
· Lines of weakness develop to form reverse faults.
· The compressional forces push the outer blocks towards each other. 
· The middle block may remain static but at a lower level/ sunk forming the floor of the Rift Valley.
· The overhanging parts of the outer blocks eventually collapse/ are eroded to form fault scarp/escarpments.
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(iii) Formation of Rift Valley by Anticlinal arching
· This results from regional warping where compressional forces push sedimentary rock strata upwards. 
· The rock layers bend into a big arch (anticline).
· A gaping crack develops at the crest of the arch due to tension at the top. 
· Outer blocks are pushed higher than the middle block.
· Middle block is left behind to form a trough/depression called Rift valley.
· [image: ]



A STUDY OF THE GREAT RIFT VALLEY
· This is the world’s biggest and most famous rift valley. It also referred to as the Great East African Rift Valley. This is because most of its parts are found in Eastern Africa.
· It starts from Syria (Middle East) through Ethiopia, Kenya, Tanzania, and Malawi into Mozambique.
· The length of the African section of the Great Rift Valley is about 5600km
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· In Eastern Africa, the Great Rift valley system is divided into;
(a) Malawi Rift System
· Includes the basins of Zambezi, Ruaha Rukwa and Luangwa
· Lakes here include Malawi, Rukwa and Chilwa
(b) Western Rift Valley
· Begins from south of Lake Rukwa (Tanzania) extending northwards to the border of Sudan.
· It is linked with the Ruwenzori block mountain in Uganda.
· Lakes here include Tanganyika, Albert, George, Kivu and Edward 
(c) Ethiopian Rift System
· Begins from the Red Sea in the Afar Depression in Ethiopia to the border of Kenya around Lake Stephanie.

(d) Gregory/Eastern Rift Valley 
· Section passing through Kenya into Tanzania.
· It has the most pronounced features of faulting namely;
· Fault blocks e.g. Aberdare ranges, Mau, Nandi and Cherangani hills.
· Step faults e.g. Kijabe and Tambach.
· Tilt blocks e.g. Aberdare range uplifted and tilted eastwards and Mau escarpment uplifted and tilted westwards.
· Lava flows and volcanic cones e.g. Menengai and Ngorongoro crater.
· Rift valley lakes e.g. Turkana, Baringo, Bogoria, Nakuru, Naivasha and Magadi.
· Fault scarp/Escarpments e.g. Elgeyo, Mau, Nyandarua, Laikipia and Nguruman.
· Ridge and valley landscape e.g. a cross-section between Nguruman hills and Kajiado or kikuyu escarpment and Kedong valley.
· Basins.
Characteristics of Greagory/Eastern Rift Valley.
· The rift valley is wide in the North(100km)
· It is narrow in the South(50km)
· It varies in height between 600-1800m A.S.L.
· It is deepest in the central part.
· The rift valley floor has volcanic mountains.
· Its floor has lake depressions
· Some areas like kijabe have fault steps.
· It is bordered by steep fault/escarpments/tilt blocks.
· The floor is generally gentle.
· Some parts have lava columns/fields.
· Some of volcanic forms have craters or calderas.  

World Distribution of Features Resulting from Faulting
· The major faulted areas of the world are;
· The Great Rift Valley region from Syria through the Red Sea to Mozambique.
· The middle Rhine rift valley region between France and Germany.
· The Guadalquivir valley of Spain.
· San Andreas Fault (California – USA) and the western cordillera of North America.
· North England and the Great Glen Fault in Scotland.
· The central massif of Europe.
· The major world faulting features are;
· Rift valleys
· Block/Horst mountains
· Tilt blocks
· Fault scarps 
The Greagory/Eastern Rift valley
                          [image: ]

                                 Significance of Faulting-kcse 2016
1. Faulting leads to formation of beautiful scenery such as the fault scarps, rift valley, Horsts mts which attract tourists who bring in foreign exchange.
2. Faulting may lead to disjointing of the crustal rocks which disrupt transport and communication lines such as roads, railways, pipelines.
3. Step faulting results in the formation of scarp slopes which provide natural waterfalls and rapids used for hydro-electric power generation.
4. Sometimes when faulting occurs across a river valley, the direction of flow of the river may change or the river may disappear into fault affecting drainage.
5. Faulting creates weak lines in the crust which could become passages for hot water from the ground to the surface. Hot springs and geysers can be utilized to generate geothermal power e.g. at Ol-Karia.
6. Faulting may expose minerals like diatomite and fluorspar making their exploitation easy.
7. Faulting leads to subsidence of land resulting to destruction of property and loss of life.
8. Faulting leads to formation of lakes that are important fishing grounds/tourist sites/mining sites/provide water for irrigation/for domestic use/industrial use.
9. Faulting leads to formation of block/horst Mountains which attract rainfall that give rise to rivers which provide water for industrial/domestic/agricultural use/production of H.E.P.
10. Faulting forms fault scarps that has springs at the base providing water for domestic uses thus attract human settlements.
11. Faulting forms block mountains whose windward slopes are forested and hence act as a source of rivers which provide water for domestic use, industries and irrigation farming.
12. Faulting forms Fault blocks that bring about rain-shadow effect where the windward side is wetter than leeward side.

Kcse 2022- Explain how faulting influence transport.
· Presence of fault scarps makes it difficult/ expensive to construct roads/ railway across fault scarps.
· When faulting occurs part of the land is disjointed, this disrupts forms of transport/ pipelines/ power lines/ railway lines.
· Fault features like waterfalls/ cataracts become a barrier to water transport.
· Faulting across a ridge may form a pass where transport lines are constructed.
· Some Rift valley lakes are used for water transport.

Significance of features resulting from faulting –kcse 2015
1. Features like rift valley/Horst mts form beautiful sceneries that attract tourists earning a country foreign exchange.
2. Block/Horst mts experience high relief rainfall on windward side and are sources of rivers which provide water for agricultural/domestic/industrial use.
3. Some rift valley lakes are important fishing grounds/mining sites/provide water for irrigation/industrial use.
4. Deep faults are passage of steam jets that are harnessed to generate geothermal power used for industrial/domestic purposes.
5. Escarpments/Block mts are barriers to construction of transport and communication networks.
6. Fault scarps leads to formation of natural waterfalls which are suitable sites for H.E.P production.
7. Sometimes springs may be formed at the base of escarpments which may attract settlement/provide water for industrial/agricultural/domestic use.
8. Some faults exposes underground minerals which are mined and sold earning income/exported earning foreign exchange.

Ways in which faulting may influence drainage-kcse 2022
         [image: C:\Users\Teacher-5FC369\AppData\Local\Microsoft\Windows\INetCache\Content.Word\New Doc 10-03-2023 14.57_1.jpg]

a) Uplift of the landscape/ back tilting may cause rivers to reverse their direction of flow.
b) Vertical faulting across a river may cause a change in the base level resulting in the formation of a waterfall.
c) Faulting can cause a river to flow along its fault lines leading to formation of fault-guided drainage pattern.
d) Some rivers may disappear into the ground through a fault forming underground streams.
e) Faulting may expose underground water leading to formation of springs.
f) Basins/depressions resulting from faulting may be filled with water to form lakes.
g) Uplift of some parts of the river channel may cause river rejuvenation.









                                             ………………THE END………………



                                                      VULCANICITY 
                                              Definitions of Terms.
· Vulcanicity is the process through which solid, liquid or gaseous materials are forced into the earth’s crust or onto the earth’s surface due to high pressure and temperature.-kcse 2020
· Volcanicity is the process through which igneous materials (magma) extrude onto the earth’s surface to form volcanoes due to great pressure and high temperatures.-kcse 2013
· Magma is the molten rock material originating from the interior of the earth, cools while below the earth’s surface and has large crystals.-kcse 2016
· Lava is the molten rock materials that has reached the earth’s surface, has solidified and has small crystals-kcse 2016
· A vent is a pipe-like structure in the crustal rocks through which magma escapes to the earth’s surface.
· A fissure is a crack/fault in the crustal rocks through which magma escapes to the earth’s surface.

                                                 Causes of vulcanicity.
i) Faulting which creates fissures/cracks through which the materials under high pressure and temperature escapes.
ii) High temperatures causing change of solid rocks into molten material (magma).
iii) High interior pressure getting released during earth movement.
iv) Water coming into contact with hot materials beneath thereby turning into gaseous form under pressure.
v) Earth movement/plate movements weaken the crust giving way to magma.

                                Types of Vulcanicity
1. Extrusive vulcanicity
2. Intrusive vulcanicity

1. EXTRUSIVE VULCANICITY.
· It is the process through which solid, liquid and gaseous materials from the earth’s interior are ejected onto the earth’s surface through vents/fissures due to high temperature and pressure.
· The features formed when the lava ejected through vent or fissure to the earth’s surface cool or solidify are called Extrusive landforms.
· Extrusive landforms are classified into;
a) Vent eruption features
b) Fissure eruption features



                    a) Vent Eruptions Features.
· They are features formed when magma escapes onto the earth’s surface through a pipe-like structure on crustal rocks.
· They include:
· [bookmark: _Hlk121155493]Volcano
· Basic (Basaltic) lava/Shield domes.
· Acid lava cones.
· Ash and cinder cones.
· Plug-Dome volcano/Spine volcano/Plug volcano.
· A volcanic plug
· Composite cone/ strato volcanoes
· Volcanic depressions- crater and caldera
· Hot springs, steam jets and Geysers.
  
i) Volcano
· This is a cone shaped hill formed when volcanic materials flow out and accumulate around a vent.
                    Stages in the life cycle of a volcano-kcse 2020
a) An active volcano-kcse 2019
· They erupted in the recent past.
· They show current volcanic activities.
· They are likely to erupt any time.
· Examples:
· In Kenya (kcse 2014)- Teleki, Likaiyu, Longonot, Suswa, Menengai and Homa hills.
· In Tanzania- Ol donyo Lengai and Mt. Meru
· In D.R.C- Nyamlagira and Nyiragongo.
· Mt. Cameroon.

b) Dormant volcano-kcse 2019
· This is a volcano that is not active.
· It has not shown any signs of volcanic activity in the recent past.
· It erupted in the last 500 years.
· It is likely to erupt again.
· Examples:
· In Kenya- Mt. Longonot, Mt. Suswa and Mt. Menengai
· Mt. Kilimanjaro in Tanzania
· 

c) Extinct volcano
· Has not shown any signs of volcanic activity/ eruption in future.
· Examples:
· In Kenya- Mt. Kenya and Mt. Elgon
· Ngorongoro in Tanzania

ii) Basic (Basaltic) lava Domes/Shield volcanoes.
· These are large and low lying volcanic domes with a broad base and gentle slopes.
· Formation:
· A non-violent vent eruption leads to the outpouring of basic lava.
· On reaching the earth surface, the fluid lava flows in all directions around the vent covering long distance before cooling and solidifying.
· Successive eruptions release basic lava which covers the old lava.      
· This leads to the formation of a gently sloping volcanic cone that is short and has a broad base called basic lava domes/cones.
· Examples: Mount Marsabit in Kenya
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Characteristics of shield volcano/Basic lava dome/Basaltic dome.
· It is dome shaped.
· Has gentle slopes.
· Made up of basic lava.
· Has lava layers
· Has a broad base.

iii) Acid lava cones/Cumulo volcano
· It is a steep dome shaped volcanic hill made of acidic lava.
· Formation:
· Viscous lava flows out through a vent.
· It does not spread over long distance but accumulates around the vent.
· Eruptions occur later and lava flows out covering the layers below.
· A cone with steep sided convex slopes with a crater at the top called acid lava dome/cone is formed.
· Examples are Mt. Longonot, Mt. Suswa, Mt. Menengai, and Mt. Ol Donyo Lengai.
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                                 Characteristics of Acid lava cones/ Cumulo volcano.
· It is dome shaped.
· Has steep convex slopes.
· It is made up of acidic lava.
· Has lava layers.
· Has a narrow base.

iv) Ash and cinder cones/Scoria cones.
· These are volcanoes built from pyroclastic materials of ash, dust, cinder and small pebbles.
· Formation:
· Violent vent eruption occurs.
· Ash and pyroclasts are emitted and thrown high.
· Some materials fall and settle around the vent forming a cone with concave slopes called Ash and Cinder cones/Scoria cone.
· Light materials are blown by wind to the leeward side.
· Examples are Mts. Teleki and Likaiyu near Lake Turkana and Chyulu hills near Mtito Andei.
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Characteristics of Ash and Cinder cones/Scoria cones.
· Made up of pyroclasts.
· Assymetrical about the axis.
· Cone shaped
· Has smooth slopes
· Has steep windward slope and gentle leeward slope.

v) Plug-Dome volcano/Spine volcano/Plug volcano.
· It is a column of very viscous lava which sticks above the ground like a pillar.
· Formation:
· A column of very viscous magma flows out of the ground/vent.
· It cools and hardens rapidly as it rises vertically.
· Pieces of rock break from the plug and accumulate on the sides.
· A plug dome resembling a young mushroom that is germinating from the ground is formed.
· Examples include the Fischer’s and Hyrax Hills near Lake Naivasha and Devils’ tower in U.S.A
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Characteristics of a plug-dome/spine volcano/plug volcano
· Made of very viscous fluid
· It is dome shaped
· Has debris on its sides
· Has very steep sides
· Cylindrical in shape
· Disintegrates fast due to rocks undergoing rapid cooling

vi) A volcanic plug/volcanic neck
· This is a column of magma that cooled and solidified inside the vent of a volcanic cone which is now exposed as a result of continued erosion/denudation.
· Formation:-kcse 2019
· Volcanic eruption occurs as lava is out poured around the vent forming a volcano.
· A volcano is exposed to agents of erosion and weathering over a prolonged period of time.
· This exposes a remnant of lava which had solidified inside the vent because of its more resistance.
· Continued erosion of surrounding rocks leads to formation of a steep sided neck of solid lava on top of a volcano.
· The steep sided neck is called a volcanic plug/neck.
· Examples of volcanic plugs are Lenana & Batian peaks on Mt. Kenya, Tororo rocks (Uganda) and Rangwa Hill.
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                                      Characteristics of volcanic plug/volcanic neck
· It resembles a stump of a tree.
· It is dome shaped.
· Very steep at the top and less steep at the bottom.
· Made of hard/resistant rock.

vii) Composite volcano/ Strato volcanoes
· It is a steep volcanic cone with alternating layers of pyroclasts and lava.
· Formation:-kcse 2019
· It is formed as a result of central volcanic eruptions.
· Violent eruption forms a layer of ash.
· The violence ceases and lava pour out forming a layer of lava on top of the ash.
· Lava also escapes from the sides of the cone to form conelet/ parasitic cone.
· A volcanic cone made up of ash and lava layers build up over a long period of time as a result of many eruptions. The feature formed is called Composite volcano/Strato volcano.               
· Examples of composite volcano are Mount Kenya, Elgon, Kilimanjaro, Longonot and Suswa.
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                             Characteristics of a composite volcano-kcse 2004
· It has a vertical vent/pipe.
· It has side vents/dykes.
· It is composed of alternating layers of pyroclasts and lava.
· It is conical shaped.
· It has steep slopes.
· It has conelets/ parasitic cones on the sides.
· At the peak, it may have a crater/calderas

Formation of parasitic cone/ conelet- kcse 2011
· The pressure is reduced causing the magma from the earth’s interior to fail to reach the top of the volcano.
· The upper part of the main vent of the volcano is blocked.
· Pressure builds up and magma escapes through a side vent.
· The successive outpouring of magma through the side vent builds alternate layers of ash and lava to form a conelet on the side of the composite volcano.
· This conelet is the parasitic cone.

viii) Volcanic Depressions
· They are hollows formed as a result of extrusive vulcanicity.
· They include craters and calderas.
i) Crater
· A crater is funnel shaped depression/hollow which forms at the mouth of a volcanic vent. 
         Modes of formation of craters.
i. During the formation of a volcano-kcse 2016
· Eruption of lava through a central vent causes building up of a volcanic cone.
· The lava in the vent cools and contracts.
· The cool lava withdraws into the vent leaving a shallow depression at the top of the volcano known as crater.
· Examples include craters on the following volcanoes, Marsabit, Ngorongoro, Muhavura, Central Island of L. Turkana, Kilimanjaro, Ol donyo lengai in Tanzania and Ol donyo Nyokie near Magadi.
NOTE: Rain water and melt water may collect or accumulate in the craters to form crater lakes e.g. Lake Simbi on Homa Hills, Lake Paradise on Marsabit Hills and Lake Sonanchi (around Lake Naivasha), Crater Lake on central island of Lake Turkana and Lake Chala in Ethiopia. 

ii. Formation due to volcanic explosion
· Out pouring of lava forms a volcanic cone. The central or side vents may be sealed when lava solidifies in them. This leads to piling of pressure below the plug.
· The building of pressure underneath may lead to a violent explosion which blows the top of the volcano cone leaving a funnel shaped depression called a crater.
· Examples Ghama and Dobot craters (Tanzania), Bishoftu & Hora Craters (Ethiopia)
iii. Falling of a meteorite.
· Fragments of meteoroid fails to burn completely in the air.
· They fall on the earth’s surface.
· It sinks into the rocks leaving a depression called craters.
· Water may collect into such depression forming lakes e.g. lake Bosumtwi in Ghana.

ii) Caldera (Basal wreck).
· A caldera is a very large basin-shaped and a steep sided depression at the summit of a volcano. 
                            Modes of formation of calderas.
i. Formation by violent eruption-kcse 2020
· Lava pours out of a central vent to form a volcanic cone.
· The vent is sealed when lava solidifies in it.
· The solidified lava blocks the gases and steam beneath, preventing them from escaping.
· Pressure piles up below the lava.
· The pressure leads to violent eruption which blows off the top of the cone forming a depression.
· The depression is large and circular and it is known as an explosion caldera.
· Examples of explosion caldera are Sabino (Uganda), Nyamlagira and Nyiragongo (DRC), Trou au Natron (Chad), others are found on Mounts Suswa and Longonot

ii. Formation by cauldron/block subsidence-kcse 2020
· Lava pours out of a central vent to form a volcanic cone.
· Magma chambers are left empty/void/cauldron.
· Due to the overlying weight at the top of the cone, pressure is exerted.
· The top of the cone subsides/sinks forming a depression.
· The depression is large and circular and is called a collapse caldera.
· Examples of collapse caldera Menengai (Kenya), Ngorongoro (Tanzania), Lake Shala Caldera
iii. Formation by outward collapsing-kcse 2020
· A volcano is built of ash and pyroclasts to form a dome.
· The weak materials at the base are unable to support the overlying materials/weights.
· The materials at the base spread outwards as the top part of the volcano sinks/subsides.
· This will lead to a large depression called a caldera.
· An example is Napak caldera in Uganda
            NB:
· Just like craters, calderas may be filled with water from direct rain to form lakes. Examples of such lakes include Magadi, Ngozi (Tanzania), Shala (Ethiopia), Wum, Nyos and Oku (Cameroon), Oregon (USA), Toba (Indonesia) and Asosan (Japan).

ix) Hot springs, steam jets and Geysers.
· Hot Springs
· A hot spring is a natural continuous flow of water that is significantly warmer compared to normal water temperature from the ground through a fissure/crack.
                   Formation of Hot springs-kcse 2013
· Rain water enters the crustal rocks through cracks/fissures.
· The water reaches a zone of hot igneous rocks.
· The water is superheated changing into water vapour.
· The vapour is under high pressure and so it forces its way up heating the ground water.
· The heated water under pressure flows out continuously forming hot springs.

                                      Areas with Hot springs
· Shores of Lake Magadi
· Ol karia
· Shores of lake Bogoria
· Mai Mahiu
· Near Homa Hills
·  Eburru volcano (between Nakuru and Naivasha)
· Mulot in Bomet.
· Slopes of Mt. longonot
· Around Menengai caldera
· Around lake Turkana Basin

· Geysers
· A geyser is a jet of hot water and/or steam which are ejected from underground through a fissure.
                       Formation of Geysers-kcse 2020
· Water percolates underground through cracks in the rock.
· The water gets into contact with hot igneous rocks.
· The water is superheated to form gases/steam.
· Pressure builds up.
· The pressure forces the steam and hot water to be ejected to the surface.
· The water and steam are emitted intermittently as pressure level changes to form a geyser.
                                         Areas with Geysers
· At the shores of lake Bogoria
· At Olkaria near Naivasha
· Oldonyo lengai in Tanzania
· Mt. Kilimanjaro
Differences between Hot springs and Geysers.
· Hot springs have warm water while Geysers have very hot water.
· Hot springs comes out quietly while Geysers comes out violently.
· For hot springs, only water comes out while for geysers, water is accompanied by steam.

· A steam jet
· A steam jet is a mixture of steam and other gases escaping from a small crack in the earth’s surface. 

NOTE: Related to hot springs are fumaroles, solfataras and mofettes. 
· Fumaroles are volcanic vents which emits steam/gases.
· Moffetes are volcanic vents which emits carbon dioxide and steam.
· Solfataras are volcanic vents which emits sulphur dioxide and steam.

                     b) Fissure Eruption Features
· They are features formed when magma escapes onto the earth’s surface through a crack on crustal rocks.
· They include;
I. Lava plateau
II. Lava plain
III. Tuff plateau

I. Lava plateau
· This is an extensive fairly level upland area which is elevated to over 500m above sea level covered by thick layers of lava.
                                     Formation of lava Plateau-kcse 2020
· Earth movements causes fissures/cracks in the crustal rocks.
· Magma reaches the earth surface through multiple vents/fissures.
· The lava is ultra-basic/extremely fluid.
· The lava flows over long distances spreading evenly covering hills and depressions.
· The lava cools slowly and solidifies.
· [bookmark: _Hlk121175813]Successive eruptions lead to more and more layers building up thick plain land/table land called Lava Plateau.
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· Examples: Yatta, Laikipia, Nyika, Uasin Gishu, Maralal- Stony Athi (all in Kenya). Other examples include Ethiopian lava plateau, Biu plateau (Nigeria), Deccan plateau (India), etc.
II. Lava plain
· It is a fairly level lowland below 500m above sea level covered by thin layers of lava.
                            Formation of lava plain.
· Earth movement causes fissures/cracks on the crustal rocks.
· Lava escapes onto the earth surface through multiple fissures.
· The lava spread over a very extensive area filling all valleys and depressions.
· The lava cools and solidifies.
· Successive eruptions lead to more and more layers building up thin plain/extensive lowland land called Lava Plain.
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                                                  Examples of Lava Plain
· Athi plains
· Kapiti lava plains
· Loita lava plains
III. Tuff plateau
· This form from the eruption of volcanic rock called tuff.
· Violent explosion throws shattered fragments of pyroclasts high in the air. 
· These fragments may cool and solidify before they eventually fall back on the ground to form volcanic rock particles.
· Example of tuff plateaus; Serengeti plain, Kerichwa Tuff  (near Thika), Mau tuffs (western edge of rift valley)

2. INTRUSIVE VULCANICITY.
· It is the process through which igneous materials (magma) are forced into the earth’s crust due to high temperature and pressure.
· Features formed when magma cools and solidifies into the earth’s crust are called Intrusive landforms.
· Intrusive landforms are classified into two namely:
a) Discordant features- Those which cut across rock layers/strata e.g.
· Dykes
· Batholiths
· Lopoliths
            b) Concordant features- Those which are parallel with rock layers/strata e.g.
· Sill
· Lacoliths
· Phacoliths
                                  Resultant features of intrusive vulcanicity-kcse 2013
(a) Dyke
· This is a mass of intrusive rock which cuts across the bedding plane of the rock strata it intrudes into. 
                                     Formation of dykes.
· Earth movements causes vents/cracks in the crustal rocks.
· Magma intrudes crustal rocks through the vent.
· Intruding magma cools and solidifies across the bedding planes.
· This forms a wall-like mass of intrusive rock across the bedding planes called Dyke
[image: scan0013]
· Examples is found in the Kaap Valley – RSA

(b) Sill 
· This is a horizontal intrusion of magma between the strata along the bedding plane.
                                     Formation of sill-kcse 2013
· Earth movement causes vents/cracks in the crustal rocks.
· Magma intrudes crustal rocks through the vent.
· Magma cools and solidifies between the bedding planes.
· This forms a horizontal intrusion of magma along the bedding planes called sill.
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· Examples; Three Sisters – Cape Province – Republic of South Africa, sill capping in Morocco, Kinkon Falls (Guinea) and sill outcrops across river beds.


(c) Batholiths 
· This is a plutonic mass of magma which intruded the country rock.
· The magma is so hot that it metamorphoses the country rock upon which it intrudes.
· It’s generally composed of granite; dome shaped and forms at great depth/deeply seated.
· Batholiths appear to have replaced rather than displaced the country rock i.e. some country rock may have melted or sank into the magma.
                         [image: ]

(d) Laccoliths
· This is a mushroom/dome shaped igneous intrusion of magma lying between the bedding planes of the country rock.
· It’s formed when viscous magma which pushes its way through the country rock, usually through a vent.
· The viscous magma accumulates around the vent pushing the overlying country rock into a dome shape before solidifying along the bedding planes to form laccoliths.
[image: ]

· Example; Nyanzian batholith around Lake Victoria (East Africa) and Chaillu Massif (Gabon).



(e) Lopoliths 
· These are very large saucer-shaped intrusion of magma occupying the bedding planes of the country rock.
· Lopoliths are saucer-shaped due to increased weight of magma that causes sinking.
· They are concordant with the rock strata they intrude.
                  [image: scan0018]
· Example; Bushveld lopoliths in Transvaal – RSA

(f) Phacoliths
· This is a strip of lens-shaped igneous intrusion that forms near the crest of an anticline or in the trough of a syncline.
· It is shallower than the lopoliths but forms the same way
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		 World Distribution of features due to vulcanicity.
· The following are regions/areas associated with vulcanicity(volcanic belts);
(a) Regions of faulting e.g. along Great Rift Valley of East Africa.
(b) Along the extension boundaries e.g. Mid ocean ridges.
(c) Along the transform faults e.g. ocean deeps and volcanic islands.
(d) Along compressional boundaries e.g. ocean trenches/zones of subduction.
(e) Zones of recent mountain building e.g. fold montains.

                                Significance of vulcanicity to human activities.
                                           Positive effects of vulcanicity.
1. The resultant volcanic features such as volcanoes, geysers, volcanic plugs, etc. offer scenic beauty which attracts tourists and earns foreign exchange.
2. Vulcanicity form hot springs/geysers that are harnessed to produce geothermal power for domestic and industrial use.
3. Vulcanicity leads to rock metamorphism and produces valuable minerals for mining.
4. Volcanic rocks weather to produce fertile volcanic soils suitable for crop farming (Tea, coffee, horticulture).
5. Volcanic rocks e.g. Phonolites are valuable as building stones and road construction material.
6. The windward sides of volcanic mountains receive heavy orographic rainfall thus encourages settlement and farming.
7. Some volcanic mountains due to vulcanicity are forested and ice capped e.g. Mount Kenya forming catchment areas for rivers that provide water for domestic, industrial and agricultural purposes.

                                 Negative effects of vulcanicity-kcse 2019
1. Volcanic eruptions cause loss of life/livestock.
2. Some volcanic eruptions may cause great damage to property/buildings/transport networks.
3. Lava flows may bury minerals.
4. It may lead to emission of poisonous gases that result to death/affect environment.
5. It causes powerful sea waves/tsunamis that can drown coastland/islands.
6. Volcanic mountains create rain shadow on the leeward side causing dryness and this discourages agriculture.
7. Volcanic mountains may be barriers to construction of transport networks, making it expensive.
8. The rugged nature of volcanic landscape makes settlements/agriculture difficult.
9. Lava flows cover agriculture land.
10. Eruption of volcanic ash and dust into the atmosphere hinders air transport.



                                 Effects of volcanic features on human activities-kcse 2020
1. Volcanic lava upon weathering forms deep, well drained soils which support crop growing.
2. Some volcanic plug/aureoles have valuable minerals which are mined.
3. Steam jets are used in harnessing geothermal electricity for domestic/industrial use.
4. Some volcanic features attract tourists earning a country foreign exchange.
5. Volcanic mountains influence the formation of relief rainfall on their windward slopes which encourage crop growing/animal rearing, settlement and forestry.
6. Volcanic lakes are used for fishing which is source of income/food.
7. Some volcanic lakes/springs are source of water for domestic/industrial use.
8. Volcanic mountains are a source of rivers which provide water for domestic/industrial/irrigation/H.E.P.
9. Hot springs/spas are used for medical purposes.
10. Some volcanic rocks are used as building materials.

                               

	



















                                    ………………THE END………………..



                                                       EARTHQUAKES
                                                       Definition of Terms
(a) Earthquake (kcse 2015)-This is a sudden earth movement that causes vibrations within the earth’s crust.
(b) An earth tremor- It is a less violent shaking of the crustal rocks due to shock waves originating below the earth’s surface.
(c) A seismic focus- It is a point inside the earth where the shock waves that cause earthquakes originate.
(d) An epicentre- It is a point on the earth surface which is vertically above the seismic focus where shock waves are first experienced.
(e) Shock/seismic waves- They are waves released during earthquakes.
(f) Tsunamis- They are seismic sea waves. They are earthquakes that occur in the oceans/seas.
(g) Seismic zones- They are areas prone to earthquakes.
(h) Aseismic zones- They are areas not prone to earthquakes.

                                      Types of Earthquakes
· Shallow focus earthquake
· Deep focus earthquake
· Intermediate earthquake.

                                            Natural Causes of Earthquakes -kcse 2006/2010
1. Collision of tectonic plates.
· When tectonic plates meet, and lock temporarily, stress builds up at their edges. Eventually, the rocks at the edges fracture. This sudden release of energy as the rocks fracture causes earthquakes.

2. Movement of magma within the earth’s crust/volcanic eruption-kcse 2018
· Sudden displacement of crustal rocks during vulcanicity causes tremors.
· Violent volcanic eruptions/violent emissions of the volcanic gases can shake/shatter the rocks/tremors.
· After volcanic eruption, a large void is created below the crust which causes the crustal rocks to sink due to gravity thus causing the earth surface to shake.
· Magma movement within the crust can cause tremors.
· A sudden eruption of molten magma under the oceans can cause earth tremors as the water on the sea floor violently expands.




3. Gravitative pressure
· The crustal rocks overlying the voids left behind by erupting magma are pushed inwards by force of gravity.
· Eventually the overlying crustal rocks crumble/sink causing the ground to shake.

4. Isostatic adjustment of the sial and sima
· Relative movements between the continental and oceanic crusts during isostatic recovery may trigger off earthquakes as a state of balance is restored.

5. Energy released from the mantle due to explosion of radioactive compounds causing earthquakes.

                                  Human Causes of earthquakes.
1. Explosions resulting from the underground nuclear tests send thousands of aftershocks that lead to shaking of the earth’s crust.
2. Underground trains generate vibrations as they move and cause earth tremors.
3. Explosives used in quarries and construction may trigger off vibrations which are felt in the surrounding areas.
4. Construction of large reservoirs -The weight of water in human made lakes may reactivate inactive/dormant faults triggering off tremors.

                                            Types of Earthquake waves-kcse 2018
1. Primary waves/ P –waves.
· Are the fastest and their vibrations are recorded first.
· They cause each crustal rock particle to vibrate in a push and pull manner in the direction of wave propagation.
· They can pass through gases, liquids and solid.

2. Secondary Waves / S - waves.
· These are slower vibrations and are recorded after primary waves 
· Cause crustal rocks to vibrate perpendicularly to the direction of wave propagation (Hence shake and shear)
· They cause the rock to compress and expand in a direction perpendicular to their paths
· Can pass through solids only.

3. Longitudinal waves/ Surface waves/ L waves.
· These travel across the surface.
· They have large amplitudes/wiggles/are broad.
· They cause most of the earthquake damages.
· They are of two types;
(i) Rayleigh waves.
· They cause the surface rock particles to move in elliptical orbits.
(ii)  Love waves.
· They cause the surface rock particles to move in a horizontal manner and at right angles to the direction of the wave.

                                        Measurement of Earthquakes-kcse 2018
· The study of earthquakes is called seismology. The instrument used in measuring earthquakes is called a seismometer/seismograph
· Earthquakes are measured by their magnitude and intensity.
· Intensity of an earthquake measures how strong and hard the earthquake shakes the ground. It is measured by Mercalli Scale and Rossi-Forrel Scale.
· Magnitude of an earthquake measures amount of energy given off by an earthquake. It is measured by Ritcher Scale.

                     Major Earthquake Zones of the world-kcse 2018
a) The Circum-pacific belt/Ring of fire.
b) The Mediterranean- Himalayan belt.
c) The Great Rift Valley belt.
d) Mid-Atlantic ocean belt.
Effects of Earthquakes on human environment-kcse 2018
1. Earthquakes lead to shaking/crumbling of buildings leading to their destruction.
2. It may lead to the falling of objects which may lead to loss of life.
3. It may damage transport networks making movement difficult.
4. It may lead to destruction of electric lines/pipelines resulting to blackouts/fire incidences.
5. A large-scale sea wave caused by an undersea earthquake/Tsunami may flood the coastal lowlands leading to destruction of agricultural land.
6. Disturbances caused by earthquakes lead to landslides which crush and bury people/property.
7. It may lead to collapsing of underground mines which may lead to burying of miners.
8. It causes panic/anxiety/emotional shocks.
9. It destroys property leading to displacement of people.
10. It may damage nuclear plants which pollute the human environment.

                            Effects of earthquakes on the earth’s crust –kcse 2002
i. Earthquakes cause lateral/vertical displacement of rocks.
ii. They cause raising and lowering/uplifting and down warping of parts of the sea floor.
iii. They cause raising and lowering of land.
iv. They cause landslides/slumps.
v. They lead to faulting of the crust.
vi. They lead to volcanic eruptions.
REVISION QUESTION.
1. a) Define the term tsunami.(2marks)
           Tsunami is a large-scale sea wave caused by an earthquake on the sea floor.

     b) Describe how tsunami occurs (4marks)
· Earthquakes occur beneath the sea/ocean basin.
· The sea floor is rocked by the shock waves.
· The mass of water in that part of the sea is rocked back and forth.
· A massive sea wave which grows bigger and higher as it approaches the shore is formed. This is tsunami.

























“END OF TOPIC ONE”



TOPIC TWO:                                      MAPWORK.
                                                   Direction and Bearing.
· Map work is the ability to study and extract information from maps.
· Direction is a line along which something or an object is facing, moving or pointing e.g.
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· Direction of Kitale from Eldoret is South West.
· Direction of Eldoret from Kitale is North East.

· Bearing is the direction of a place given in form of an angle/ degrees e.g.
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· Bearing of Kitale from Eldoret is 090⁰ + 090⁰ + 045⁰ = 225⁰
· Bearing of Eldoret from Kitale is 045⁰
                                Traditional methods of showing Direction.
i. Use of landmarks
· Landmarks are familiar features on the surface of the earth that can guide the traveller in finding the way from one place to another.
· Examples are rivers, hills, roads, trees and buildings.8

ii. The use of heavenly bodies.
· Travellers used heavenly bodies like moon, stars and sun to find their direction in deserts and in large water bodies.
· Stars make patterns or groups called Constellations e.g.
· The North Star (pole star) shows northern direction using a group of stars called plough.
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                                Great bear of the plough
       *



*pole star (north pole)



· The Southern Cross (South Pole) shows southern direction using bright stars.
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                         Modern methods of showing Direction.
a) Use of landforms.
· It involve the use of conspicuous features like hills, roads, trees and buildings to show direction.


b) The use of the compass
· A magnetic compass is a scientific instrument whose needle always points to the north while at rest.
· A compass has a total of 32 points but only 16 points are commonly used.
· North, East, South and West are the four main points commonly known as cardinal points.
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c) Use of Compass Bearing.
· It involves giving the direction of the place in terms of an angle which is expressed in degrees.
· The bearing is read in a clockwise direction from the North line.
        One degree (1⁰) = 60 minutes (60’)
        One minute (1’) = 60 seconds (60’’)
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                                                      Types of North
· True or Geographical North.
· Magnetic North.
· Grid North.

a) True or Geographic North.
· This is the position of the North Pole as shown on the globe (the point where longitudes meet).
· The bearing calculated from True North is called True Bearing.

b) Magnetic North
· This is the earth’s Magnetic North Pole as determined by the earth’s magnetic field.
· It is the direction to which the needle of a compass points when it comes to rest.
· The bearing calculated from magnetic north is called Magnetic Bearing.
· The angular difference between true north and magnetic north is known as magnetic variation or magnetic declination.

c) Grid North
· It is the point where Eastings (north- south map grid lines) meet at the North Pole.
· The angular difference between true north and grid north is known as Grid declination.




Magnetic north     True north
                                  *
                        
                                           Grid north


Magnetic 
declination                            Grid declination
QUIZ: Magnetic declination of Taita Hills map is 0⁰ 30’ as at 1991. What is the magnetic declination as at 1995?

                                 Solution
            Year difference = 1995 – 1991 = 4 years
                       1 year = 5’
                       4 years = 4 x 5’ = 20’
             Magnetic declination as at 1995 = 0⁰ 30’ + 20’ = 0⁰ 50’
	
                                              ASSIGNMENT
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Find the direction and bearing of each of the following;
· A from B
· B from A
· A from C
· C from A

                                                     Trend and Bearing.
· It is possible to find the direction and bearing of features like coastline, rivers or roads on maps.
· STEPS:
· Draw a straight line on the trend or general direction of the river/ road.
· Draw a compass points about the centre of the line.
· Measure two angles the lines makes with the north south line.



                                             Example
Find the trend of the river below;
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The river flows from North West to South East and the trend of the river is 110⁰/ 300⁰ or 110⁰ - 300⁰                                                                

                                             Locating places on a map
· The position of a place on a map or on the earth’s surface can be expressed in any of the following ways:
· By use of direction, bearing and distance.
· By use of a place name.
· By use of latitudes and longitudes.
· By use of grid reference system.
                     
1. Use of Direction, Bearing and Distance.
· Direction is given in terms of compass points e.g. Busia town is South of Bungoma.
· Bearing is given in terms of angles/ degrees e.g. Kisumu is 290⁰ of Narok.
· Distance is obtained by measuring the actual length e.g. Mombasa is 40km from Malindi. 
2. Use of place names.
· The name of a place is unique in such that no other place is known by that name on a map e.g. Nakuru, Mt. Kenya and Isiolo.

3. Use of latitudes and longitudes.
· Latitudes are imaginary lines drawn on a map showing how far north or south a place is from the equator.
· All latitudes are parallel to each other.
· Latitudes are measured from the centre of the earth towards north and south to a point of 90⁰
· The distance between two lines of latitude 1⁰ apart is approximately 111 km.
· Longitudes are imaginary lines drawn on a map showing how far east or west a place is from the Prime Meridian.
· All longitudes to the East or West of the Prime Meridian are numbered from 0⁰ up to 180⁰
· The distance between one longitude and the next one 1⁰ apart at the equator is 111km.
NOTE: To give the position of a place on a map using latitudes and longitudes, the following steps are used:
· Identify the place whose location you want to give.
· Identify the nearest numbered latitude and longitude.
· Estimate the latitude and longitude to the nearest 1⁰.
           : They are marked at the map margins. Latitude is stated first (N or S) and then longitude (E or W).
           : Longitudinal extent is given East or West of the map e.g. 38⁰ 4’E to 38⁰ 20’E
           : Latitudinal extent is given North or South of the map e.g. 28⁰ 11’S to 28⁰ 26’S 
                                            Example.
                    Nairobi is about 1⁰ S and 37⁰ E.
                               1⁰ = 60min and 1min = 60 seconds
 Therefore, exact position of Nairobi is;
                                  1⁰ 15’ S and 36⁰ 49’ E

4. Grid reference system 62
· A grid is a network of imaginary horizontal and vertical lines drawn on a map forming equal squares.
· The vertical lines are called Eastings because they are numbered eastwards while the horizontal lines are called Northings because they are numbered northwards.
· All readings on a map start from the South Western corner called grid origin.
· Eastings (vertical grid lines) are read first then followed by Northings (horizontal grid lines).
· The distances either to the East or North of the point of origin are called Co-ordinates.
· Grid reference is given in Four figures or Six figures.
· In four figures, the nearest grid line is stated while the six figure is estimated in fractions by dividing the space between grid lines into 10 equal parts.
                                 Example.
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	Points
	Four G.R
	Six G.R

	A
	1990
	195905

	B
	2094
	202948

	C
	2192
	218922

	D
	2393
	236938

	E
	2492
	244920

	F
	2690
	268908

	G
	2590
	252908



Method of Representing Relief on Topographical Maps.
· The term relief means the actual appearance of the earth's surface.
· Relief is the nature of the landscape.
· Relief features include valleys, gullies, rolling or undulating plains, dissected landscape, plateaus, hills and mountains.
· Relief features may be represented by the use of the following ways:

a. Contours/ Isohypes.
· They are lines drawn on maps to join all points with the same height above the sea-level.
· Contours are drawn at fixed interval known as the vertical Interval (V.I). The vertical interval is always kept constant.
· Where contours come too close this suggest that the land is steep and where the contours are far apart, it suggest that the land has a gentle slope.
       
	

                                                      1260
                                        1240
           1200

                                     1220                                   


                                             V.I = 20m

                           Advantages of contours.
· They are easy to understand.
· They show actual heights.
· They can be used to identify landforms.

b. Formlines.
· These are lines drawn on a map to estimate where actual contours would pass.
· They are not accurately surveyed and they are indicated by broken lines.
· They are useful where contours are widely spaced or the vertical intervals are large.
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c. Pictorial Representation.
· It shows relief by drawing landforms at approximate positions where they are found e.g. mountains, hills and valleys.
· Advantages:
· Gives a clear impression of the landscape
· Easy to locate and interpret.
· Disadvantages:
· They obscure details behind them.
· Don’t give height above sea level.
· Limited variety of landforms can be accommodated.

d. Hill shading
· It show relief accurately by shading areas which would be in shadow when light is shining from a given direction.
· The steeper the slope, the darker the shade will be on the map. Plateaus, valley-bottoms and plains are light shaded.
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· Advantages: Effective when used with other methods like contours, hachures and spot heights.
· Disadvantages:
· Does not give the heights of places unless spot heights are used.
· Does not distinguish uphill from downhill or spurs from valleys or plateaus from plains.
71
e. Colouring/Layer Tinting
· It uses different colours to show different aspects of relief. The colour gets darker with increasing altitude.
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· Advantage: Useful in representing landscapes of varied relief.

· Disadvantages:
· Dark colours tend to obscure details.
· The monotone of colours may not give a good visual impression of plains or plateaus.

f. Cliff and Rock Drawing
· It involves use of special pictorial symbols to show relief on maps.
· On topographical maps, areas with steep cliffs and rock faces are shown by the use of wedge - shaped black lines. The thin ends of these black lines point downslope.
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g. Hachures
· It is used to represent relief on mountains or hilly areas.
· It involves the drawing of lines down slope in the direction of the steepest gradient.
· The length and thickness of the hachures indicate the length and steepness of the slope.
· On steep slope, hachures are thick and close together.
· On gentle slopes, hachures are thin and wide apart.
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· Advantages:
· Effective in representing relief in mountainous or hilly areas.
· Gives a good visual impression of the hilly landscape by showing ridges and valleys clearly.

· Disadvantages:
· Difficult to draw.
· Do not show the exact height of the land scape.
· Cannot be used to show flat ground on maps.

h. Use of Spot heights.
· They are points on map whose positions and heights have been determined by surveyors.
· On topographical maps, a spot height is shown as a dot with its height indicated next to it.
                                          2250m
· 
· The dot indicates the exact height of a particular point on the map.
· Advantages:
· Easy to locate on maps.
· Show actual heights.

· Disadvantages:
· Can’t be used to identify landforms.
· Give little or no visual impression.





i. Trigonometrical stations
· A trigonometrical station/a triangulation point is a survey point represented on a map by the use of a triangle with a dot at the centre or a circle with a dot at the centre.
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· Advantages: Easy to locate on maps.
                   : Show height above sea level of the top of mountains.

· Disadvantages: Give little or no visual impression. 
NOTE: The most commonly used methods of representing relief on topographical maps are;
I. Use of contours.
II. Spot heights.
III. Trigonometrical stations.
IV. Cliff and Rock Drawing.


















“END OF TOPIC TWO”



TOPIC THREE:                                PHOTOGRAPH WORK
                                            By Prof. Ogoti Robert Maxwell
· A photograph is an image of an object, person or scene recorded by a camera on a light sensitive film or paper.
· Photograph work is the ability to study and extract information from a photograph.

                            Reasons why an image can be classified as a photograph.
· It is a true representation of the image of an object.
· The image was recorded by a camera.

                                              Types of Photographs
A. Ground photographs
B. Aerial photographs
           
1. Ground Photographs
· These are photographs taken from the ground with the camera held at the same level to the object.
· The person taking the photographs stands in a position where he or she can see the object directly in front of him/her.
· They do not show clearly the objects far away from the camera.
· The objects near the camera appear big and clear.
· An area hidden from the eye of the camera by an object is called the dead ground.

                               Types of Ground photographs.
                                                - Ground general view.
                                                - Ground close up (particular view).
                                                - Ground oblique.

a) Ground Close-up/ Ground particular-view photograph.
· The camera focus on one major object such as an animal, a crop/ a tree or a car.
· The object focused on appears large and clearer.
· The object captured appears on foreground/ middle ground/ background of the photograph.
· The object focused on may block out the other things behind it.
· The photograph below shows a ground close-up photograph;







                  [image: ]

b) Ground General View Photograph.
· This photograph is taken with the camera held horizontal to the ground facing the area focused on.
· Evidence: (kcse 2023)
· It captures the general view of the scenery.
· It focuses on many objects.
· The objects become progressively smaller towards the background.
· The clarity of objects reduces towards the background.
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c) Ground oblique photograph.
· This is taken while the photographer is standing on higher ground than the object.
· The camera is tilted downwards towards the object.
· The objects becomes progressively smaller towards the background.
· It clearly shows more details of features such as valleys and slopes.
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2. Aerial Photographs
· They are photographs taken from the space using aircrafts, ballons, drones, parachutes and sometimes satellites.

                                       Types of Aerial photographs.
                                 i. Vertical aerial photographs.
                                ii. Oblique aerial photographs.

i. Vertical Aerial Photograph.
· This photograph is taken vertically above the object.
· The camera lens focuses vertically on the area to be photographed.
· It show only the tops of features like hills, trees and buildings.
· Used for making maps.
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ii. Oblique Aerial Photograph.
· These are photographs taken from a low flying aircraft with the camera tilted at an angle and cover a relatively large area.
· The objects nearer the camera are larger than those far away.
· The features captured appear smaller and more obscure.
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                                                      Parts of a photograph
· A photograph is divided into three main parts namely:
a.) Foreground- This is the part nearest to the camera.
b.) Middle ground- This is the part in the centre of the photograph.
c.) Background- This is the part farthest from the camera.

· Each of these parts is sub-divided into left, middle and right that makes it easier to locate and describe features on the photograph.
	Left Background
	Middle Background
	Right Background

	Left Middle ground
	Middle Middle ground
	Right Middle ground

	Left Foreground
	Middle Foreground
	Right Foreground


 
	          Position of the Camera



                                               Uses of Photographs.
· Used in learning geography. They bring unfamiliar features in the classroom enabling the students to understand them better.
· Used for production of maps.
· Used to show special changes occurring in a place.
· They provide information on land use i.e. human activities.
· They show the general landscape e.g. vegetation, physical features.
· They assist in determining the sizes of objects.
· Sketch diagrams showing specific features can be drawn.
· They are used for future reference/provide evidence.  

                                        Limitations in the use of photographs.
· They are relatively expensive to produce.
· Black and white photographs may not show the real colors of objects and scenery.
· It is challenging to determine distance and height accurately.
· Photos become outdated with time.
· It's difficult to interpret photos with blurred images.
· Photographs record many visible features even the irrelevant ones.
· Some photographs does not indicate time when an event like floods, earthquakes occurred.

                               Estimating Actual sizes of Features on photographs
· In Ground Photographs: Height of objects can be estimated by the use of other familiar objects shown in the photograph. For example, the height of a crop like tea can be estimated using a familiar object like an adult human being (about 1.6m) standing where the crop is growing.

· In aerial photographs: A scale is used to estimate the size of features e.g. Given the focal length of the camera as 100cm and the height of the camera above the ground as 400m;


         Scale (size of the feature) = Focal length of the camera
                                                     Height of the camera above the ground
                                                   = 100cm
                                                       400m
                                                   = 1/400
        This means, 1cm on the photograph represent 400cm/ 4m of the real object.
                    Estimating the time when the photographs was taken.
· Observe the length of the shadow i.e. a long shadow means the photo was taken either early in the morning or late in the evening; a short shadow means that the photo was taken around mid-day.
                                Estimating the season when the photograph was taken.
· The season of the year can be determined by checking human activities which are seasonal e.g. planting and harvesting, state of crops in the field, rain, clouds and snow cover.
                                       Dry season
· Bright clear skies
· Dry vegetation
· Harvesting
· Light clothes e.g. T-shirts
· Bare land

Rainy season
· Rain clouds
· Luxuriant vegetation
· Young crops
· Flowering plants
· Weeding
· Heavy clothing e.g. pull overs or jackets

                                            Interpretation of photographs
· It involves obtaining information from the photograph.
· It helps to give meaning to the physical and human features on photographs and describe them.

                 Interpretation of physical features on a photograph.
1) Relief
a) Flat land/ plain: Evidenced by rice crop/paddy field, irrigation, combine harvesters, swamps, meanders, ox-bow lakes, inselbergs (isolated hills), and gentle slopes.

b) Hilly/ mountainous landscape/ highland area: Evidenced by steep slopes, terraced landscape, tea/wheat crops, rapids, waterfalls, interlocking spurs, crater lakes, a pass and cone-shaped trees with thin leaves.

2) Drainage
· Type of drainage includes lakes, rivers, swamps, ponds etc. Water features appear bright in photographs than the surrounding features like vegetation.
3) Vegetation
· Nature of vegetation:
· State the type of vegetation e.g. trees, grass, swamps, shrubs etc.
· Describe the height and shape of vegetation e.g. tall, short, and cone-shaped.
· Describe the density of the vegetation e.g. scattered trees, undergrowth etc.
· Identify the vegetation as either man-made or natural.

4) Climate
· Nature of climate: Include description of the various elements i.e. temperature, rainfall, cloud cover etc. Identify the following:
· Type of crops grown e.g. tea, sisal, sugar-cane etc. 
· Type of livestock reared e.g. exotic animals 
· Type of natural vegetation e.g. scrub, types of forests, types of grasslands. 
· Manner of dressing e.g. warm clothes or light clothes.
· Style of houses built e.g. in deserts and snowy areas.

a) High temperatures and low rainfall: Evidenced by sugarcane, sisal, pastoral farming, cotton, scrub, light clothes

b) Cool temperatures and high rainfall: Evidenced by tea, coffee, wheat, dairy farming, forests

5) Soils
a) Acidic and volcanic soils: Evidenced by coffee, tea

b) Clay soils: Evidenced by rice

c) Black cotton soils: Evidenced by cotton, rice

d) Loamy soils: Evidenced by horticultural crops

e) Sandy soils: Evidenced by coconut

                              Interpretation of Human activities on a photograph.
· Types of human/economic activities are;
· Crop farming i.e. commercial or subsistence. For subsistence farming look for division of land into plots, use of simple farm tools, mixed cropping while for commercial farming look for presence of cash crops, modern farming methods, factories and feeder roads within the farm.
· Livestock farming as shown by grazing animals, ranches, milk processing plants.
· Industrial activities as shown by factory buildings with chimneys.
· Mining as shown by large open pits, excavators, Lorries carrying loads of rocks.
· Tourism evidenced by wild animals in national parks and game reserves/tourists viewing wild animals.
· Lumbering evidenced by people cutting trees using power saws, people loading timber onto lorries, logs pilled near a saw mill, forests with stumps e.t.c.
· Transport evidenced by motor transport (vehicles on roads), Railway transport (railway line, trains), Air transport (air craft, flat tarmacked piece of land), and water transport (boats, ships, ferries).
· Communication evidenced by telephone lines, telephone booths, post office, satellite masts, T.V and Radio stations, Mobile phones and cyber cafes.
· Fishing evidenced by fishing vessels, people casting nets, fish traps, fish ponds and presence of fish in boats.

                                      Interpretation of Settlements on a photograph.
· Patterns of settlements can be identified i.e. linear, scattered or nucleated settlements.
· The types of settlements can also be identified i.e. rural or urban settlements.

                                   Drawing a Sketch from a photograph
· To draw a sketch from a photograph, the following steps should be followed:
· Draw a rectangular or square frame preferably of the same size as the photograph or for the measurements given i.e. 10cm by 8cm or 5cm by 5cm.
· Using faint pencil lines, subdivide the photograph into 9 sections.
· Insert the features in their exact postions.
· Label the required features and give the sketch a suitable title.
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(i) Name the type of photograph shown above (1 mark)
             - Ground general view

(ii) What time of the day was the photograph taken if the camera was held facing south? (1mark)
· Evening

(iii) Draw a rectangle measuring 16cm by 9cm to represent the area of the photograph.
[bookmark: _GoBack]On it sketch and label the main features shown on the photograph (5 marks)-kcse 2023
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(iv) Describe the landscape of the area represented by the photograph. (3marks)
· The land rises from the foreground towards the background.
· The area covered with vegetation is slightly raised.
· The area in the background has bare rock surfaces/rock outcrops.
· The area in the foreground is gently sloping.






“END OF TOPIC THREE”


TOPIC 4:                      STATISTICAL METHODS
· Methods of statistical data presentation learnt in form one are;
· Simple line graph.
· Simple bar graph.
· Combined bar and line graph/ polygraph.
· Simple wind rose.

· Methods of statistical data presentation in form two are;
· Comparative line graph.
· Comparative bar graph.
· Divided rectangle.

1. COMPARATIVE LINE GRAPH.
· 
· EXAMPLE (kcse 2019): The table below shows Kenya’s agricultural production in ‘000 tonnes between 2008 and 2011.

	ITEMS/ YEARS
	2008
	2009
	2010
	2011

	Horticulture
	58000
	49000
	40000
	68000

	Tea
	55000
	65000
	88000
	100000

	Coffee
	7000
	9000
	15000
	18000

	Dairy products
	140000
	100000
	80000
	60000



Using a vertical scale of 1cm to represent 20,000 tonnes, draw a comparative line graph to represent the above data.
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                           Analysis and Interpretation of the drawn graph/ The Trend.
· Coffee production increased from 2008 to 2011.
· Dairy products production decreased from 2008 to 2011.
· Tea production increased from 2008 to 2011.
· Dairy products had the highest total production (380,000).
· Coffee had the lowest total production (49,000).
· Tea production was the highest in the year 2011.
· Dairy products production was the highest in the year 2008.
· Coffee production was the least in all the years.


       Advantages of using comparative line graphs to represent statistical data –kcse 2019
· They are easy to draw/ construct.
· They allow comparison.
· They are easy to read/ interpret.
· They give clear visual impression.
· They can be used to show a wide range of data.
     Disadvantages of using comparative line graphs to represent statistical data.
· Time consuming while drawing the graph.
· Values cannot be read at a glance.
· Limited number of variables are drawn/ plotted.
ASSIGNMENT: The table below shows Kenya’s leading agricultural imports by value (Ksh ‘000)
	CROP/ YEAR
	2000
	2001
	2002
	2003
	2004

	Wheat
	6900
	7500
	5500
	6100
	6700

	Maize
	4600
	3300
	200
	1400
	4600

	Rice
	1900
	2600
	2100
	2900
	3600

	Millet
	200
	600
	250
	160
	200



i. Using a vertical scale of 1cm represent Ksh 500, draw a comparative line graph.
ii. Describe the trend of the drawn graph.

2. COMPARATIVE BAR GRAPH.
· 
Example (kcse 2015):  The table below shows the value of some of Kenya’s mineral exports from 2008 to 2011.
                           Value of Kenya’s mineral exports (million Ksh)
	Mineral/ Year
	2008
	2009
	2010
	2011

	Soda ash
	13200
	8300
	7300
	12400

	Petroleum products
	4200
	4500
	4700
	6100

	Cement
	7300
	7800
	7400
	8900



Using a scale of 1cm to represent 1000 million Kenya shillings, draw a comparative bar graph.
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                               Analysis and Interpretation of the drawn graph.
· The value of soda ash export was the highest.
· The value of petroleum products export was the lowest.
· The value of petroleum products export increased from 2008 to 2011.
· In the year 2011, the value of soda ash export was the highest.
· In the year 2011, the value of petroleum products export was the lowest.
       Advantages of using comparative bar graphs to represent statistical data –kcse 2015
· They are easy to draw/ construct.
· They allow comparison.
· They are easy to read/ interpret.
· They give clear visual impression.
· They can be used to show a wide range of data.
     Disadvantages of using comparative bar graphs to represent statistical data.
· Time consuming while drawing the graph.
· Values cannot be read at a glance.
· Limited number of variables are drawn/ plotted.

ASSIGNMENT: The table below shows four principal crops produced in Kenya in the years 2000 & 2001.
	
             CROP
	                 AMOUNT IN METRIC TONS

	
	            2000
	             2001

	Wheat
	       70,000
	        130,000

	Maize
	       200,000
	        370,000

	Coffee
	       98,000
	        55,000

	Tea
	       240,000
	        295,000



i. Using a vertical scale of 1cm to represent 50,000 metric tons, draw a comparative bar graph.
ii. Describe the trend of the drawn graph.


3. DIVIDED RECTANGLE.
· 
· Example (kcse 2009): The table below shows the number of tourists who visited Kenya from various parts of the world in 2006.



	Place of origin
	Number of tourists

	Europe
	965,000

	Africa
	154,000

	Asia
	128,000

	North America
	103,000

	Australia and Newzealand
	24,000

	All other countries
	41,000

	                                  TOTAL
	1,415,000



Draw a divided rectangle 15cm long to represent the number of tourists that visited Kenya in 2006. Show your calculations.
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Analysis and Interpretation of the drawn divided rectangle.
· Europe had the highest number of tourists who visited Kenya.
· Rest of Africa had the second highest number of tourists who visited Kenya.
· Asia had the third highest number of tourists who visited Kenya.
· Tourists from Australia & New Zealand who visited Kenya were least.
· Tourists from all other countries was the second least to visit Kenya.
 Advantages of using divided rectangle to represent statistical data –kcse 2009
· They are easy to draw/ construct.
· They allow comparison.
· They are easy to read/ interpret.
· They give clear visual impression.
· They can be used to show a wide range of data.
     Disadvantages of using divided rectangle to represent statistical data.
· Time consuming while drawing the graph.
· Values cannot be read at a glance.
· Limited number of variables are drawn/ plotted.

ASSIGNMENT: The table below shows number of dairy animals in division X on the Kenyan highlands in 1992.
	TYPE
	NUMBER

	Guernsey
	8400

	Ayrshire
	7200

	Jersey
	10800

	Friesian
	16400

	Sahiwal
	5200



Draw a divided rectangle 15cm long to represent the number of dairy animals in division X on the Kenyan highlands in 1992. Show your calculations.




“END OF TOPIC FOUR”


TOPIC FIVE:                                      CLIMATE
                              Distinction between weather and climate –kcse 2023
- Weather is the state/ condition of atmosphere of a given place at a given time/ over a short  period of time while Climate is the average weather conditions of a place observed over a long period of time/ over 30 years.

                               Factors influencing Climate –kcse 2019
i. Latitude
ii. Relief/Altitude/ Aspect
iii. Distance from the sea/ continentality.
iv. Configuration of the coastline/ Alignment of the coastline.
v. Ocean currents
vi. Winds/ air masses
vii. Inter tropical convergence zone (ITCZ)

a.) Ocean currents –kcse 2022
· Moist winds blowing over a cold ocean current are cooled and condensed resulting in rainfall over the ocean and the winds proceed to the adjacent coastal land as dry winds causing drying effect.
· Winds blowing over a warm ocean current are warmed and carry a warming effect to the adjacent coastal lands/ raise the temperatures.
· When winds blow over a cold ocean current, they are cooled hence carrying a cooling effect to the adjacent coastal land/ lowers the temperatures.
· Winds blowing over a warm ocean current are warmed enabling them absorb more moisture leading to increased humidity/ increase the amount of rainfall received on the adjacent land.

b.) Latitude –kcse 2011
· Temperature decreases with increasing latitude. Highest temperatures are generally at the equator and the lowest at the poles. 
                                      [image: ]
K.C.S.E. 2011- Give reasons why the intensity of the insolation is higher at M (Equator) than at N (poles).
· There is a higher concentration of heating at M than at N because the surface area at M is smaller than at N.
· The angle of the sun’s rays at M is higher than at N hence the variation in intensity.
· At N the sun’s rays travel over a long distance than at M thus losing the heat resulting to low intensity.
c.) Altitude –kcse 2014
· Altitude is the height above sea level.
· Temperature decreases with increase in altitude. Temperature is higher at low altitude/ lower at higher altitude because the air is heated from below and not directly from the sun.
· Atmospheric pressure decreases with increasing altitude. Atmospheric pressure is higher at low altitude/ lower at high altitude because the weight of atmospheric air at low altitude is more than at high altitude.

d.) Distance from the sea (continentality) –kcse 2005
· Areas closer to the sea are wetter than those far from the sea due to maritime influence. Maritime air is a wind from the sea.
· During summer, areas far from the sea are drier because the moist onshore winds drop most of their moisture thus bringing dry conditions in such areas. Areas near the sea experience lower temperature because maritime air brings cool winds and also they receive high convectional rainfall.
· During winter, the land loses heat faster than the sea therefore the sea is warmer than the land. Warm onshore winds raises the temperature in coastal regions while places further inland will be cooler.
· Regions on the same latitude but far from the sea will experience very low temperatures because the winds reach there when they have been cooled by the cold land.

e.) Configuration of the Coastline.
· This is the alignment of the coastline in relation to the prevailing winds.
· Irregular coastlines tend to receive more rainfall because the prevailing winds blow on-shore carrying moisture inland. This in turn lower temperatures of such areas like Mombasa.
· Regular/ straight coastlines have less land area coming into contact with the water because most of the onshore winds blow parallel to the coastline hence little rainfall with higher temperatures e.g. Lamu.

f.) Air Masses.
· An air mass is a widespread body of air with uniform properties such as temperature and moisture content and moves in one direction.
· When an air mass moves out of its region of origin /source, it affects all areas it transverses over in terms of temperature and moisture conditions.
· The region under influence of air mass will probably experience general constant weather conditions, a situation called air mass weather.
g.) Aspect
· This is the general alignment of the slope to the sun’s isolation.
· The slopes exposed to sun for longer hours per day tend to be warmer than those which never receive sunshine. In the Northern hemisphere, the south facing slopes receive more insolation and are warmer than the North facing slopes.
· In the Southern hemisphere, the south facing slopes are cooler than the North facing slopes because they do not receive direct solar insolation.
· The windward slopes of mountains receive more rainfall than the leeward slopes because moist winds rise and drop their moisture on this side first. The winds proceed to the leeward side of the mountain as dry winds.

h.) Human Activities.
· Construction of dams creates large human-made lakes. Evaporation from the lakes increase humidity and amount of rainfall received in the surrounding areas.
· Man has caused deforestation in the process of creating room for settlement and agriculture causing drop in rainfall leading to semi-arid conditions.
· Development of urban centres affects climate. Smoke from factories and vehicles forms smog which reduces visibility/ rises temperature. Winds also blow along the streets. Major urban centres of the world experience specific climatic conditions (aspects of local climate) called urban climate.
· Gases like CO2 emitted from burning of fossil fuels and chlorofluorocarbons causes greenhouse effect raising temperature.

                                 THE CLIMATIC REGIONS OF KENYA
                                                         [image: C:\Users\Teacher-5FC369\Desktop\R.O.M\MR. OGOTI 2023\GEOGRAPHY BOOK TWO BY Mr. Ogoti R.M\CamScanner\New Doc 10-03-2023 10.52_1.jpg]

                                    Key
1- Modified Equatorial climate of the Coast.
2- Modified Tropical climate of the Kenyan Highlands.
3- Modified equatorial climate of the Lake Victoria basin.
4- Modified equatorial climate of the North Western margin.
5- Tropical climate of the Narok and Southern Taita/Kwale areas.
6- Tropical Continental/ semi desert climate of central and northern areas.
7- Desert climate of the central northern areas
8- Mountain climate

1. Modified Equatorial climate of the Coast.
· It covers the coastal belt of Kenya extending from Vanga in the south east to Lamu in the north coast. 
· Modification of the climate is due to the presence of the Indian Ocean.

                                                  Characteristics
· There is no real dry season/ experience rainfall throughout the year.
· High temperatures throughout the year.
· Hottest months are December and January.
· High humidity throughout the year.
· Small annual range of temperatures.
· Rainfall is mainly convectional.
· Mean annual temperatures of about 27°C.7
· It has a double maxima rainfall regime i.e. two rainy seasons.

2. Modified Tropical climate of the Kenyan Highlands.
· Also called highland sub-tropical climate.
· It is found mainly in the highlands, east and west of rift valley. 
· Modification is due to the relief.

Characteristics
· Receives rainfall through the year.
· It has a double maxima rainfall regime.
· Relief/orographic rainfall is common.
· High annual rainfall totals/ between 1000 – 1500 mm.
· Long rains are received between March and May and the short rains between September and December.
· Moderate mean annual temperature/ average temperatures ranges between 17°C to 24°C.
· Experiences moderate humidity.
· Small mean annual range of temperature/ 3°C to 5° C.
· Temperatures are much cooler than a true tropical climate due to high altitude.

3. Modified Equatorial climate of Lake Victoria Basin.
· It covers the lake region of Kenya and mainly Nyanza and Western regions.
· Modification is due to varied relief and the influence of Lake Victoria.

                                            Characteristics –kcse 2014
· Receives moderate to high rainfall.
· Rainfall ranges between 750mm and 1500mm per year, with no distinct dry month/ rains throughout the year.
· Area receives convectional type of rainfall.
· It has double rainfall maxima regime.
· Has a small diurnal temperature range.
· Has a small temperature range/ 3⁰c - 5⁰c.
· It experiences high temperature/ moderate temperature.
· The relative humidity is high/ 80%.
· It has a mean annual temperature of between 20° C and 32⁰c.
· Experiences low pressure.
· There is thick cloud cover.
· Rainfall figures are lower than those of a true equatorial climate.

4. Modified Equatorial climate of the North Western Borders.
· Found in the Karasuk areas, a continuation of the climate of Eastern and Northern Uganda.

                                                     Characteristics
· Rainfall totals are lower than in typical equatorial climate averaging 850 mm per year.
· Most of the months are dry.
· It receives convectional rainfall between June and September.
· Temperatures are generally high throughout the year.

5. Tropical climate of the Narok and Southern Taita/ Kwale Areas.
· It is located in areas around the Loita hills, Taita hills and Shimba hills.

                                                        Characteristics
· Rainfall comes in March to May and October to December with maxima in April and November.
· High temperature throughout the year/ 28° C
· Some areas like Narok receive moderate annual rainfall totals/ about 672mm.
	
6. Tropical continental/Semi –Desert Climate of central and Northern areas.
· It is found mainly in Eastern Kenya in areas such as Isiolo, Garissa, Tana River and in Southern Kenya in areas such as Kitui, Machckos, Kajiado and parts of Northern Kenya like Mandera, Moyale and parts of Turkana.

                                               Characteristics
· Low annual rainfall and unreliable/ less than 500mm.
· Large diurnal and annual ranges of temperatures.
· The skies are generally clear.
· High temperatures/ 22°C and 27° C.
· Low mean annual temperature range/ about 5° C.
· Low humidity.
7. Desert Climate of Central Northern Area.
· Experienced in central northern Kenya where there are pure deserts like Chalbi, Karoli and Kaisut deserts.

                                                    Characteristics
· Has low rainfall totals/ less than 250mm p.a.
· High temperatures throughout the year.
· Night temperatures are extremely low.
· Low humidity.
· Large annual temperature range.
· Large diurnal temperature range.
· Sandstorms are common.
· Occasional floods caused by scarce and sporadic rains.
· Skies are cloudless at night.
· Strong winds.
· Experiences unreliable rainfall.

8. Mountain climate.
· Covers Mt. Kenya, Elgon, Mau ranges and Nyandarua ranges.
                               Characteristics
· Occurs in altitude between 2000 – 5200m above sea level.
· Low temperature range/ -8⁰c to 10⁰c.
· It remains cold throughout the year.
· High mean annual rainfall/ 1300 – 2290mm.
· Temperatures decreases with an increase in altitude.
· Receives relief rainfall.

                                             WORLD CLIMATIC REGIONS.
i. Hot climates.
ii. Warm temperate climates.
iii. Cool temperature climates.
iv. Arctic/tundra climates (very cold climates).
v. Mountain climate.
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1) HOT CLIMATES.
· Found approximately 20⁰ N and S of the equator. The zones are most extensive in Africa and South America.
· They are further subdivided into;
· Equatorial climate.
· Tropical monsoon climate.
· Tropical maritime climate.
· Tropical continental climate/ Savanna/Sudan type.
· Tropical desert climate.

a) Equatorial Climate.
· Experienced in the lowlands between 5⁰ N and S of the equator.
· Experienced in the following areas;
· South America – Amazon Basin, the West Coastlands of Ecuador and Colombia.
· Along the coast of West Africa from Guinea to Cote de Ivoire and the Western parts of the Ghanaian coast.
· In Equatorial Africa from the southern part of Nigeria through Cameroon, Gabon, Central African Republic of Congo.
· Southern East Asia – Malaysia and Indonesia and also the stretch between Burma and Vietnam.

                             Characteristics of Equatorial climate –kcse 2005
· High temperatures throughout the year.
· High rainfall.
· Low pressure all year round.
· Small annual range of temperatures.
· Double maxima rainfall regime.
· Low diurnal range of temperatures.
· High humidity.
· Major winds are south- east and north-east trade winds.
· Rainfall is mainly conventional type.
· Has long hours of sunshine.
· There is extensive cloud cover.

b) Tropical monsoon climate.
· Found in areas affected by seasonal land and sea winds like;
· South East Asia- Pakistan, India, Bangladesh, China, Philippines
· North coast of Australia.
· Parts of Guinea Bissau and Sierra leone.
 
                                                Characteristics.
· Temperature range from 15°C in the cool season (winter) to 32° C in the hot season (summer).
· Moderate temperature range/ 7°C.
· High rainfall during the summer due to onshore winds.
· Dry season during winter.
· Low pressure during summer hence winds blow onshore bringing heavy rains.
· High pressure on the land during winter hence winds blow offshore.104
· Cloudy skies in summer and clear skies in winter.
· High annual rainfall and varies greatly depending on relief and the angle at which onshore winds hit the land.

Note: A typical monsoon climate has three seasons which include:
• Cool, dry season (November to February) when the offshore North – East monsoon winds blow.
• Hot, dry season (March to May) when temperatures are very high because of the overhead midday sun and when winds are almost absent.
• Hot, wet season (June to October) when the onshore south- west monsoon winds blow and when the rainfall is very heavy in onshore winds.

c) Tropical marine/ maritime climate.
· It stretches between 10⁰ and 25° N and S of the Equator on the east coast of areas affected by onshore S-E trade winds like;
· Central America in S. Mexico through Guatemala, Nicarague, Venezuela, Panama.
· N. coast of S. America.
· Caribbean Islands like Cuba, Haiti, Jamaica
· Coastlands of Eastern Africa- Kenya, Tanzania, Mozambique, Malagasy

                                        Characteristics.
· Summer temperatures are very high/ 30° C.
· Winters are cool.
· High rainfall totals/ 1000mm- 2000mm.
· Moderate annual temperature range/ 8° C.
· Winds are offshore during winter and onshore is summer.
· Pressure is low in summer and high in winter.
· Humidity is high in summer but low in winter.
· Orographic and convectional rainfall are common in summer.

d) Tropical continental climate/ Savanna/ Sudan Type.
· It stretches between 5° and 15° N and S of the equator in areas like;
· N.W and S.E of the Amazon Basin.
· Senegal to E. Africa and to the Northern part of S. Africa.
· Western Madagascar.
· A broad belt in N. Australia.

                  Characteristics.
· High temperature in summer/ 32° C.
· Cool temperature in winter/ 21° C.
· Moderate annual temperature range/ 11° C.
· Large diurnal temperature range in summer.
· Rainfall is seasonal.
· Convectional rain falls in summer.
· High temperature occur just before the rainy season begins i.e. April and October.
· Cool months are dry because of offshore winds.
· Moderate annual rainfall totals/ 765mm- 1000mm.
· High humidity in the rainy season and low humidity in dry season.
· Prevailing winds are mainly the trade winds.
· Rainfall decreases away from the equatorial region.

e) Tropical desert climate.
· It lies between 15° and 35° N and S of the equator on western margins of continents washed by cold ocean currents e.g.
· The Sahara Desert – North Africa.
· The Kalahari Desert – Africa
· Namib Desert – Namibia- Africa.
· Iranian Desert
· Mexican Desert
· The Great Australian Deserts – Australia.
· Arabian Deserts – Middle East.
· Atacama Desert – S. America.
· Thar Desert in Asia.

                                                   Characteristics –kcse 2020
· Low rainfall/ below 250 mm per year.
· Rare/ erratic rainfall.
· High temperatures throughout the year/ over 35° C.
· The diurnal range of temperatures is very large.
· Hot days and cool nights.
· Low humidity/ below 45%
· The skies are cloudless/ clear.
· There are strong dusty winds/ sand storms/ dry winds.

2) WARM TEMPERATE CLIMATES.
· They lie in regions that are affected by the divergence of trade winds. 
· They have tropical and temperate climatic characteristics.
· They are subdivided into three;
· Warm temperate western margin/Mediterranean climate.
· Warm temperate interior /warm temperate continental climate.
· Warm temperate eastern margin/humid sub –tropical/china climate.

A. Warm temperate western margin/Mediterranean climate.
· Lies between 30° and 40° N and S of the equator on the western part of continents in areas like;
· Central coast of California in North America.
· Southern tip of Africa around Cape Town.
· Around the Mediterranean sea- Coastlands of N. Africa and Southern Europe.
· Central Chile in South America.
· South West and Southern Australia – Perth and Adelaide respectively.

                                                 Characteristics
· Temperature range from 21° C in summer to 10° C in winter.
· Moderate mean annual temperature range/ 8° C.
· Summers are dry because trade winds blow offshore.
· Summers have low humidity and cloudless skies.
· Onshore westerlies blow in winter bringing cyclonic rain.
· Moderate rainfall/ 500mm- 900mm.
· Has distinct seasons- spring, autumn, summer and winter.
· Winters are cool and wet/ average temperature of 1.4° C.
· Experience both hot and cold local winds.
· Western side receives more rain but this decrease inland.
· Foggy conditions are experienced in coastal areas.
· Long sunshine duration of high intensity during summer.

B. Warm temperate interior/ Warm Temperature Continental Climate/ Steppe type of climate.
· It is found in the interior of continents between 30° and 50° N and S of the equator in areas like;
· Prairies of Canada and USA.
· Pampas of Argentina in South America.
· The veld of South Africa.
· The towns of New South Wales and Victoria in Australia.

                                                       Characteristics
· Temperatures range from 2°C to 6° C in winter.
· Long and cool winters.
· The summers are warm and short with temperatures ranging between 18°C- 21° C.
· It experiences extreme temperatures/ -20° C to 40° C.
· Summer rainfall is caused by convection and depressions.
· Moderate annual mean rainfall/ about 500 mm.
· Humidity is high in summer.
· Moderate annual temperature range/ 11° C.
· High evaporation in summer.
· Precipitation is received all year round with most rainfall in summer and snow fall in winter.

C. Warm temperate Eastern Margin/ humid sub-tropical Climate/ China type.
· It lies between 23° and 35° N and S of the Equator on the eastern margins of continents in areas like;
· South Eastern states of U.S.A.
· Southern Brazil, Paraguay and Uruguay.
· The coastal belt around Durban in South Africa.
· Central China.
· Along coastal regions of Australia, from Queensland through Victoria to the north islands of New Zealand.

                                                             Characteristics
· Moderate annual temperature range/ 13°c.
· Presence of warm Ocean currents has a moderating influence in winter in coastal areas.
· Winter temperatures are low due to the influence of the local winds.
· Typhoons or hurricanes or tornadoes are common causing heavy rainfall.
· In winter, trade winds are offshore resulting in very little rain.
· Convectional rainfall is common in summer.
· Trade winds are onshore causing heavy rainfall in the coastal lands and highlands.
· Summers are hot at 26° C whereas winters are mild at 13° C.
· Rainfall is moderate throughout the year/ 760mm and 1500 mm.


3) COOL TEMPERATE CLIMATES.
· Found between latitudes 35° and 60° north and south of equator.
· Have well defined summer and winter season.
· Have a large annual temperature range.
· They are subdivided into three types namely;
· Cool temperate Western margin.
· Cool temperate continental.
· Cool temperate Eastern margin.

I. Cool Temperate Western margin/ cool temperate west coast/ European type/ British type.
· It is found on Western sides of continents between latitudes 45° and 60° North and South of the Equator in areas like;
· North West Europe covering northern Spain through France, the Benelux countries, West Germany, British Isles, Denmark and Norway.
· North West U.S.A and British Columbia in Canada.
· Tasmania in Austria and South Islands of New Zealand.
· Southern Chile.

                                                    Characteristics
· Warm summers between 13°c and 15°c and cool winters between 2°c and 7°C.
· Small annual range of temperature (3° to 11°c) due to maritime influence.
· Rainfall is well distributed throughout the year ranging from 760 mm to 2000mm.
· In the lowlands at the coasts, cyclonic rainfall occurs while in the mountainous areas, relief rainfall is dominant.
· Humidity is high in winter.
· Summer days are long and generally warm with irregular thunderstorms.
· Winds blow onshore during winter hence heavy rainfall in winter.
· Winters are mild.
· Sub-tropical and polar air masses converge giving rise to depressions and anticyclones.


II. Cool temperate Continental/ Siberian type/ Cool temperate interior type. 
· It extends between latitudes 35°North and 60° North in areas like;
· Alaska and most of Canada.
· Eurasia covering Sweden, Finland, Poland, Germany and across former U.S.S.R up to Kamchatka peninsula in the East.

                                                        Characteristics.
· The winter temperatures are extremely cold.
· Winters are long with longer nights.
· Summers are generally short and warm/ 19° C.
· The annual temperature range is very high.
· Precipitation is mainly in the form of snow, which falls during winter.
· Convectional rainfall accompanied by thunder is experienced.
· Low annual rainfall totals/ 400mm- 500mm.
· Rainfall is slightly higher on the European side because of the influence of westerlies.
· Relatively high humidity.
· Rainfall decreases polewards as air is too cold to hold moisture.

III. Cool Temperate Eastern Margin/ Cool Temperate East Coast/ Humid Continental warm summer type/ Laurentian type.
· It is found on the eastern margin of continents of North America and Asia between latitudes 35° N and 50° N in areas like;
· The North Eastern parts of U.S.A and Southern Canada.
· North Korea, Northern China and Eastern part of Siberia.

                                                          Characteristics
· Winters are very cold with temperature ranging from - 40° C and 0° C.
· Long summers (about 5 months)/ average temperature of 25° C.
· Annual range of temperature is large/ 26° C- 30° C.
· Humidity is high during summer.
· There is precipitation all year round with maxima in summer.
· In winter precipitation is in the form of snow.
· Annual precipitation varies from 600mm to 1000mm.
· In summer winds are onshore.
· Rainfall is both conventional and cyclonic.
· Destructive typhoons are frequent in September.
· Cold continental winds blow offshore in winter lowering temperature.
· Convergence of cold Labrador ocean current and warm Gulf stream drift ocean current produces fog and mist.

4) POLAR CLIMATES /TUNDRA AND ICE CAP (VERY COLD CLIMATES)
· These climates are found above 66 ½ ° North and South (arctic and Antarctic Circles).
· Found in areas like;
• Northern parts of America from Alaska through Northern Canada to
Greenland.
• Eurasian from Northern Norway, Finland Greenland and Northern former
U.S.S.R Antarctica.
                                                  
                             Characteristics of Tundra Climate–kcse 2019
· It is found above 66 ½ ⁰ north/ Arctic Circle and above 66 ½ ⁰ south of the equator/ Antarctic Circle.
· It has cold winters/ with temperatures varying between -29° C to -40° C.
· It has very long winters/ lasting 8 months.
· It has cool summers/ temperatures of about 10° C - 15° C.
· It has short summers/ lasting 3 months.
· It has a very large annual range/ of temperature going up to 73° C.
· There is permanent cover of snow and ice/ permafrost.
· The area is generally dry/ with low annual precipitation/ 100 – 250mm.
· During the long cold winters, polar winds are dominant.
· Snow storms/ blizzards are common in this region.
· It is a high pressure zone.
· Area of low humidity.

5) MOUNTAINS CLIMATE.
· Occur in great mountain ranges of the world such as;
· Alpine Ranges of Europe.
· The Himalayas and Tibet Plateau of Asia.
· The Ethiopian Highlands, the east African Highlands, Drakensberg Mountains, The Adamawa and Cameroon Ranges of Africa.

                                                        Characteristics.
· Temperature decreases with increase in altitude.
· Temperatures range from cool to very cold.
· Some mountains peaks are ice capped.
· Diurnal range of temperature is small.
· Pressure on the mountain top is low due to rarefaction of air.
· Rainfall is predominant in these zones.
· Rainfall is mainly relief/orographic.
· Rainfall intensity depends on aspect.
· Fohn and chinook winds (local winds) are common.

                          MICRO-CLIMATE (LOCAL CLIMATES) –kcse 2004
· Micro-climate is a climate which is experienced within a small or localized area and slightly modified or different from the general climate of a region.
· Micro-climate is average weather condition of a small area different from the surrounding areas.
· It mainly arises from the differences in slopes, aspect, nature of the surface, colour and texture of the soil and vegetation cover.
· Human activities such as building of cities, dams and industrial plants produce micro– climates. In large cities micro – climate is also referred to as urban climate.

                                 Areas experiencing micro- climate.
· Dammed areas like Aswan High Dam, Kariba Dam, Masinga Dam.
· Heavily built up areas/ cities like Nairobi, New York and Johannesburg.
· Forested areas such as Kakamega and the Aberdare forests.
· Mountainous regions like Mt. Elgon.
· Around a lake e.g. Lake Victoria.

                                       ARIDITY AND DESERTIFICATION
· Aridity is the state of land having insufficient moisture due to low amount of rainfall (less than 250mm per year) leading to scanty or no vegetation.
· Desertification is the steady encroachment of arid conditions onto productive agricultural lands.

                                           Causes of aridity and Desertification.
                   1. Natural causes of Aridity and Desertification.
· Very low and unreliable rainfall limits vegetation growth causing aridity.
· High temperatures leads to high evaporation rates causing aridity.
· Cold ocean currents trap moisture from onshore winds blowing over them reaching adjacent coastland as dry winds causing aridity.
· Continental dry winds constantly blowing over some regions may cause a drying effect to the regions they are blowing over leading to aridity.
· Continentality/ location of places far away from the sea receives dry onshore winds leading to desertification e.g. Gobi desert in the interior of Asia.
· High pressure system makes the air compressed, gets warmer increasing its dryness leading to aridity.
· The rainshadow effect on the leeward sides of mountains where dry winds descend leading to aridity e.g. Namib and Kalahari deserts on the rainshadow of Drakensberg.

                         2.  Human causes of desertification –kcse 2019
· Deforestation which interferes with the hydrological cycle leading to low rainfall.
· Poor cultivation practices which has led to soil degeneration and reduction of vegetation.
· Poor irrigation practices which lead to excessive accumulation of salts in the top soil/ hindering growth of vegetation.
· Overdrawing of ground water lead to lowering of the water table leading to aridity.
· Industrialization which has led to depletion of ozone layer thus leading to increased temperature and high rates of evaporation.
· Overgrazing/ overstocking which leads to destruction of vegetation interfering with the hydrological cycle.

                             Effects of aridity and desertification –kcse 2023
· Desertification lowers the fertility of the soils, hence lowering the productivity of the land.
· Reduced food production leading to famine.
· It leads to the destruction of the water catchment areas hence water shortage.
· Causes destruction of vegetation which consequently exposes land to erosion.
· People from the affected areas migrate to the unaffected areas thus causing population pressure.
· It can result in the extinction of plants and animal species and therefore contribute to the loss of biodiversity.
· Arid areas are characterized by strong winds which carry sand that bury roads, settlement and people.

    	Measures that can be taken to control Aridity and Desertification –kcse 2022
i. Controlling overgrazing by matching the number of animals kept with the land carrying capacity/ ranching/ paddocking/ selling some of the excess animals to protect soil.
ii. Constructing reservoirs in dry areas to store rain water/ sink boreholes/ diverting water from other areas which can be used for agriculture.
iii. Afforestation/ re-afforestation to increase/ improve vegetation cover/ help sustain the water cycle/ prevent soil erosion/ soil degeneration.
iv. Enforcing the laws on environmental conservation in order to manage the spread of deserts.
v. Reducing demand of wood fuel by providing alternative sources of energy/ use of energy saving jikos/ to save the forest/ trees.
vi. Checking the advancement of sand dunes by planting barriers at the fringes of desert/ stabilizing the dunes by planting vegetation to check on spread of desert.
vii. Planting drought resistant crops in ASALs to conserve soil.
viii. Formation of government departments and NGOs that promote environmental conservation.

                                 CLIMATE CHANGE.
· Climate change is the alteration/ variation of the average weather conditions of a place over a long period of time.
· Climate change is the establishment of a new climatic state or continuous changes in climatic states like temperatures and precipitation over time.
· Climate change is a significant and lasting change in the statistical distribution of weather patterns over a long period of time.

                                        Natural/ Physical causes of climatic change.
i. Variation in solar output which may either cause drop or rise in temperature on the earth surface.
ii. Variation in the earth’s orbital characteristics i.e. when the earth is nearer the sun (perihelion), it received more solar radiation hence higher temperature compared to when the earth is far away from the sun (aphelion).
iii. Volcanic eruptions releases greenhouse gases into the atmosphere causing an increase in surface temperature.
iv. Changes in the composition of the atmosphere i.e. increase in the amount of greenhouse gases result in a rise in the global temperature.
v. Changes in ocean circulation which causes change in rainfall and temperature in different parts of the world at different times.


                                        Human causes of climate change.
i. Burning of fossil fuels like oil emits CO2 and nitrous oxide gases in the atmosphere which result in global warming.
ii. Industrial activities add gases like nitrous oxide, fluorine and CO2 into the atmosphere resulting in increased temperature on the earth’s surface hence global warming.
iii. Clearing of vegetation/ forests reduces the main disposal system for CO2 from the atmosphere by photosynthesis hence high temperature- global warming.
iv. Burning of vegetation/ forest fires add CO2 in the atmosphere hence global warming.
v. Cultivation of paddy rice releases methane gas after decomposition in wetlands/ rice fields which contribute to global warming.
vi. Soil cultivation practices like application of nitrogenous fertilizers emits nitrogen dioxide which has greenhouse effect in the atmosphere.
vii. Rearing of ruminants animals like cattle results in more dung which decompose releasing methane gas which has greenhouse effect in the atmosphere.

                                   Global warming/ Greenhouse Effect –kcse 2004
· This is an increase in Carbon IV Oxide levels in the atmosphere leading to an increase in surface temperatures.
· It is a condition where the incoming solar radiation passes through the atmosphere while the outgoing terrestrial radiation is blocked and retained by the gases/ atmosphere making the earth to be warmer than it would have been.

                                               Examples of Greenhouses gases.
· Carbon dioxide gas.
· Chloro-fluorocarbons (CFCs)
· Methane
· Nitrous oxide.
· Water vapour

                Negative effects of climate change on physical environment –kcse 2014
i. Flooding of land/ coastlands caused by increased temperature leads to melting of glaciers resulting to a rise in sea level/ change in rainfall pattern/ change in seasonal pattern/ change in winds or air masses pattern.
ii. Drought caused by increased temperatures resulting to high evaporation/ change in rainfall pattern/ change in seasonal pattern.
iii. Disruption of natural ecosystems/ loss of biodiversity/ abnormal growth of plants caused by change in seasonal pattern/ rainfall pattern/ global warming/ increased ultraviolet radiation.
iv. Drying up of water reservoirs (thereby reducing their lifespan) may be caused by increased temperature.
v. Soil erosion by water due to increase in rainfall/ soil erosion by wind caused by change in wind/ air masses pattern.
vi. High ocean/ sea waves/ sea storms due to change in wind/ air masses pattern when they blow more frequently and are more destructive (such as cyclones).


                    Possible Evidence of the effects of climatic change in the recent Past.
i. The heat waves in Greece due to increased temperature which led to the death of many people.
ii. The receding of the ice –cap on Mt.Kilimanjaro and the disappearing of glaciers on Mt Ruwenzori.
iii. The melting of polar glaciers have resulted into rise in the sea level.
iv. The increase in rainfall causing flooding in some parts of South East Asia and
Central Europe.

                                          Solutions to climate change.
i. Practicing afforestation and reafforestation.
ii. Use of energy saving stoves to reduce the rate of deforestion.
iii. Use of alternative sources of energy which are environmentally friendly e.g. solar and water.
iv. Proper maintenance of vehicle to reduce emissions from their exhausts.
v. Use of public transport to reduce the amount of fossil fuel used and hence the amount of CO2 added into the atmosphere.













“END OF TOPIC FIVE”


TOPIC SIX:                                      VEGETATION
                                    Definition of vegetation –kcse 2013
· Vegetation refers to plant cover that grows in a given area.
· Vegetation is the total mass of plant life that occupies a given area.
· Plant community refers to plants that grow together in a particular physical habitat.

                                      Types/ Categories/ Divisions of vegetation.
1. Natural/ Climax vegetation –kcse 2005
· Natural vegetation refers to the plant cover that grows wildly on the earth surface without interference from man and his animals.
· Climax vegetation refers to the plant cover that has established itself without interference from man in relation to the particular physical environment of climate, relief and soils.

2. Derived/ Semi-natural/ Secondary Vegetation.
· Refers to the plant cover that is in the process of recovering from human interference and is yet to reach a new climax.

3. Cultivated/ Planted Vegetation.
· Refers to the plant cover that grows in an area under the influence of people.

                            Factors influencing vegetation Distribution
· Factors that influence the distribution of natural vegetation are; -kcse 2022
· Altitude
· Terrain/ slope/ gradient
· Aspect
· Drainage
· Climate
· Soils/ edaphic factors
· Biotic factors
· Human activities

1. Physiographic/ Geomorphic factors/ Relief.
a) Relief –kcse 2013
· High altitude areas have low temperatures which encourage scanty/ no vegetation.
· Low altitude areas have moderate temperatures which encourage dense vegetation.
· There is no vegetation on mountain tops due to very low temperature which inhibit plant growth.
· Gently sloping areas are well drained hence encouraging dense vegetation growth.
· Steep slopes experience excessive drainage that discourage plant growth hence scanty or no vegetation.
· Flat areas tend to be water logged hence covered by swamp plant species.
                        
b) Aspect –kcse 2022
· Windward slope of mountains/ hills support growth of a wide variety/ dense vegetation.
· The leeward side supports scanty vegetation.
· The south facing slopes of temperate latitude areas of the Northern hemisphere tend to favour luxuriant growth of forest, while the North facing slopes encourage the growth of grass.
· The North facing slope of the temperate latitude areas of the southern hemisphere tend to favour luxuriant growth of forests while the south facing slope encourages growth of grass.

2. Climatic/ Atmospheric factors.
a. Rainfall –kcse 2020
· Areas receiving high rainfall encourage growth of many varieties of tree species/ luxuriant vegetation/ forest.
· Areas receiving low rainfall have few species/ scanty vegetation.
· Areas of low rainfall have stunted vegetation.

b. Temperature
· Areas experiencing moderate temperatures have a variety of tree species.
· Extreme temperatures/ very low/ very high temperatures leads to scanty vegetation in an area.
c. Wind
· Very strong winds lead to breakage of tree branches or lead to physical damage inhibiting plant growth.
· Winds helps in dispersing seeds and pollination thus enhancing the distribution of vegetation on the Earth’s surface.
· Moist winds cause increased precipitation in areas they blow over hence large number of plants.
· Hot dry winds cause dry conditions in areas they blow over hence scanty vegetation.

3. Edaphic/ Pedological/ soil factors –kcse 2013/ 2020
· Deep, well drained soils support growth of dense vegetation.
· Shallow/ thin soils support scanty vegetation.
· Medium textured soils are well drained thus support a variety of plants/ dense vegetation.
· Coarse/ fine textured soils are poorly drained leading to scanty/ no vegetation.
· Deep soils enable the penetration of long roots thereby supporting trees/ forest.
· Thin soils support vegetation with shallow roots thereby supporting grass vegetation.

4. Anthropogenic/ Biotic/ Biological Factors.
i.) Competition
· Plants compete with one another for water, light and space.
· As vegetation density increases, competition also increase and the dominant species kill the weaker ones.

ii.) Effects of living organisms.
· Bacteria, earthworms and burrowing animals improve soil fertility resulting into more vegetation growth.
· Insect and birds pollinate plants enhancing their propagation.
· Some insects like termites and aphids may attack some trees like pine destroying them reducing vegetation cover in an area.
· Large herds of wild animals can destroy vegetation through over grazing and can turn grasslands into deserts.
· Animals, birds and some insects aid in seed dispersal and this facilitates the thriving of certain plants in certain regions.

iii.) The effects of human beings.
· Afforestation and reafforestation creates forest in an area.
· Deforestation leads to no vegetation in an area.
· Pollution from industries limits growth of plants.
· Forest fires destroy plant species reducing vegetation cover.
· Poor agricultural practices leads to soil erosion limiting plant growth.

                                 MAJOR VEGETATION REGIONS OF KENYA.
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1. FOREST VEGETATION IN KENYA.
· The area under forest is less than 7%. The bulk is found in central highlands.
· Characteristics:
· The forests contain indigenous trees.
· Trees have different layers.
· Trees grow close to each other.
· Climbing plants like lianas are common.
· Trees have broad leaves.
· Forests are evergreen.
· Tree species include bamboo, olive and podo trees.
· The forested areas of Kenya can be sub-divided into :
a) Plateau forests.
· Covers extensive areas around L. Victoria but there are few patches around the lake in Maragoli, Kakamega, Kaimosi, Malava, Turbo and Tinderet forests.
· They are tropical rainforests with tall trees standing among shorter trees intertwined with creepers.

b) Lowland forests.
· Found along the Kenyan coast.
· The main types are;
· Mangrove forests which grow in shallow water.
· Tropical rainforests in Shimba hills in Kwale district and Arabuko Sokoke in Kilifi.

c) Mountain/ Highland/ Closed forests.
· Found on the slopes of Mt. Kenya, Mt. Elgon, Aberdares, Mau, Nandi, Kakamega forests, Marsabit forest, Iveti, Mbooni e.t.c.
· Characteristics:
· Forests are evergreen.
· Trees are closely spaced with a variety of species.
· Trees are tall and form a dense canopy.
· Main tree species are podo, cedar, oak and camphor. 
· Indigenous hardwoods are Olive, Meru oak, Mvule, Elgon teak and Camphor.
· Indigenous softwoods are Podocarpus, African pencil, Cedar and Bamboo.
· Planted exotic hardwoods are Eucalyptus and Silver oak.
· Planted exotic softwoods are Pine, Cypress, Fir and Wattle.

2. SAVANNA VEGETATION IN KENYA.
· Most widespread vegetation covering about 65% of the total area.
· Occupies areas like Lake Victoria region, south and East of Mt. Kenya, parts of Coastal region, Southern Kenya e.g. Taita Taveta.
· Characteristics: -kcse 2013
· Savanna vegetation is a mixture of trees and grass.
· The dominant type of vegetation is grass.
· In the wetter areas, the vegetation consists of tall scattered trees, woodland.
· The wetter areas have a continuous cover of long thick grass.
· In the drier areas, trees are shorter, fewer and scattered.
· In the drier areas, grass is short and course/ tufts.
· Most of the trees have umbrella shaped crown.
· Most of the trees are deciduous/ shed their leaves.
· Most trees are acacia.
· Along the river valleys, there are tall trees, thick bushes.
· Dominant grass species are elephant grass, kikuyu grass, cloves and the red oat.
· Some trees have long tap roots.
· Some trees have small/ waxy/ shiny/ thin leaves with thorny spines.
· Most seeds are dormant during dry season.
· Grass sprouts with the onset of rain.

                                        Types of Savanna Vegetation.
a) Savanna woodland.
· Has variety of trees with canopies.
· Consists of grass of 1m.
· Main trees are thorny acacia and baobab.
· There are large trees along water courses/ wetter areas.
· Trees shed their leaves during dry season.
· In drier areas, trees are few and short.
· In drier areas, grassland becomes more open.
· Found along the coastal strip and on the plateau bordering highlands east of rift valley.

b) Savanna grassland/ Scattered tree grassland.
· Has extensive grassland and fewer scattered trees.
· Dominant grass species are elephant grass, red oat, kikuyu grass, manyatta grass and wire grass.
· Consists of tall grass of about 2m.
· Found in Nyika region and Rift valley plains.
· Grass withers and turns brown during dry season and sprouts with the onset of rain.
· In drier areas, grass is short and coarse/ tufts.
· In wetter areas, there is continuous cover of long thick grass.

c) Bushland and Thicket.
· Covers about 48% of savannah.
· Found between coastland and machakos and extends into Kitui, Mwingi, Garissa, Wajir and Mandera districts.
· Consists of a mixture of thorny acacia and shorter thorny shrubs between forming thorn bush with gaps between bushes which are bare or covered by scattered varieties of grass.
· Plants are adapted by;
· Having thin leaves and hard cuticles to reduce transpiration.
· Baobab has large trunk to store water for use during long dry period.
· Shedding leaves to conserve water.
· Acacia have long tap roots.
Kcse 2017- State four ways in which savannah grasslands have adapted to climatic conditions (4mks)
· Some trees have thick stem, scaly bark.
· Grass is tufted/ short.
· Some trees shed their leaves.
· Grass withers during the dry season.
· Grass roots/ seeds remain dormant during the dry season.
· Some trees are umbrella shaped.
· Some trees/ grass have thin, spiky leaves.

Kcse 2020- State five uses of savannah vegetation (5mks)
· The grassland area is used for livestock farming/ grazing.
· The vegetation provides habitat for wild animals.
· Trees are used for bee keeping.
· Some of the vegetation is used for medicinal purposes.
· Some of the vegetation provides wild fruit.
· Trees are a source of wood fuel.
· Some of the vegetation provide building materials.
· Grass forage decompose to form humus.

3. ARID AND SEMI-ARID VEGETATION IN KENYA.
· Covers 21% of Kenya.
· Found on the parts of N.E and N. Kenya including Nyika, Marsabit and Turkana districts.
· Dominant vegetation is scrub with underdeveloped shrubs.
· Tree species are acacia, comiphora and baobab.
· Has hard and short grass.

              Adaptation of arid and semi-arid vegetation (Xerophytes).
· Some plants have thick/ fleshy/ succulent leaves to enable them store water.
· Some plants have long roots to tap underground water.
· Some plants have needle-like leaves to reduce transpiration.
· Some plants have thick/ hard barks to reduce transpiration.
· Some plants have shiny surfaces to reflect light.
· Some trees are deciduous/ shed their leaves during dry season to reduce transpiration.
· Some plants have thorns to protect themselves from browsing animals.
· Plant seeds remains dormant awaiting the short rains.

4. HEATH AND MOORLAND VEGETATION.
· Found at 3500m above sea level on Mt. Kenya, Aberdare ranges above the tree line.
· The vegetation here is characterized by afro-alpine plants which are adapted to extreme cold and strong winds.
· Heath vegetation is of the scrubby type.
· It consists of low-growing evergreen shrubs with small bell-shaped pink or purple flowers.
· The term moorland describes hand area covered with heath vegetation, coarse grass and mosses.
· At lower altitudes there is groundsel, lobelia and heather.
· Where there is poor drainage, there is mountain swamp vegetation called bogs.
· At high altitudes there is tussock grasses, flowering plants and alchemilla shrubs.

5. SWAMP VEGETATION/ TROPICAL MANGROVE.
· Grows in waterlogged environments.
· Main swampy areas are;
· Around L. Victoria with rivers like Yala, Nzoia, Nyando and Sondu flowing into it.
· Along the course of river tana ending in Tana delta in Tana River county.
· Lorian swamp covering Garissa, Wajir and Isiolo counties.
· Common plants are papyrus, marshes and grasses.
· Plants have aerial roots for breathing.
· Plants have complicated root systems which provide anchorage and act as aerating organs.

                           MAJOR VEGETATION REGIONS OF THE WORLD.
1. Forests.
2. Grasslands.
3. Desert vegetation.
4. Alpine or montane vegetation.
5. Mediterranean vegetation.

1. FORESTS
· A forest is a continuous growth of trees and undergrowth covering a large tract of land.
a.) Tropical rainforest/ Equatorial forests.
· Found in the Amazon and Congo basin, West Africa coast, New Guinea, Burma, Vietnam and Malaysia.
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                                      Characteristics –kcse 2020
· The trees grow close to each other/ closely packed.
· The trees form canopies/ form three distinct layers.
· The trees have straight, smooth trunks.
· Most of the tree species are hardwoods.
· The forests/ trees are evergreen.
· The trees have broad leaves, drip-tipped leaves.
· The forests have little or no undergrowth.
· Forests consist of a variety of tree species.
· Some of the trees have buttress roots.
· The trees are tall.
· The forest has climbers/ epiphytes.
· Trees take long to mature.
· The forest consist of a variety of tree species like camphor, mvuli, elgon teak, plateau bamboo, ebony and mahogany.

                                     b.) Tropical Monsoon Forests.
· Found in India, Bangladesh, Burma, Vietnam, Philippines, Australia, Indonesia, Sri lanka, Southern china, Pakistan and Thailand.
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                                                       Characteristics
· Most trees are deciduous/ shed their leaves during dry season.
· Trees grow fast.
· Tree species are camphor, ebony, sapele, teak, rosewood and bamboo.
· Have wide variety of hardwood tree species e.g. teak and rosewood.
· Trees have waxy, leathery and hairy broad leaves.
· There is dense undergrowth comprising of shrubs.
· Some trees have deep roots.
· Particular tree species dominate an area for example teak in Burma, Sal in India and eucalyptus in Queensland.
· The trees are tall.
· Trees lack a continuous canopy.

                                     c.) Coniferous Forests/ Boreal or taiga forests.
· Found in North America, Western Europe, Eastern Asia, Siberia (Russia) southern Chile, Scandinavian countries.
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                                                          Characteristics.
· Coniferous forests are conical in shape to combat the snow fall during winter.
· Trees have needle-like leaves to reduce transpiration.
· Trees are found in uniform/ pure stands.
· The major tree species are spruce, fir, pine and larch.
· They have a thick carpet of mosses.
· Some trees like pine have flexible branches to withstand snow fall.
· Most trees are evergreen to allow maximum use of sunlight during short summers.
· Trees have flexible trunks to allow swaying in order to withstand strong winter winds.
· Trees have wide spread root system for maximum utilization of moisture from top soil since sub-soil is permanently frozen.
· Tree leaves have a tough waxy skin to protect them from winter cold/ prevent snow from damaging plant cells.
· Most trees are softwoods.
· Trees mature after a long period of time.
· Trees have big proportion of stem compared to leaves.
· Very little undergrowth due to acidic humus from leaf fall.

QUIZ: Explain how coniferous forests adapts to the environmental conditions of their regions. (Answers from notes)

Kcse 2010- Explain how climate has influenced the growth of coniferous forests.
· The long cold winter and short summers make trees grow at a slow rate.
· The long cold winter and short summers make the forests have limited variety of plant species.
· The low rainfall received in an area/ permanently frozen subsoil makes the trees develop shallow roots that spread widely to utilize the moisture in the top soil.
· Precipitation in the region is mainly in form of snow makes trees to have flexible branches.
· Strong winter winds make the trees to have flexible trunks.

                              Uses of coniferous forests.
· Softwoods like pine are used for construction.
· Wood pulp is used in paper manufacture.
              d.) Deciduous Forests/ summer greeds/ temperate deciduous forests.
· Found in central and western Europe, north western USA, British Columbia (Canada), southern Chile, Tasmania (Australia) and south island (Newzealand).
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                                                       Characteristics.
· Trees are tall.
· Trees have broad leaves.
· Trees are hardwoods.
· Tree species include oak, birch, ash, sycamore, basswood, maple, chestnut, hickory hornbeam and beach.
· Trees shed their leaves in autumn and remain bare in winter.
· Trees grow in pure stands.
· Trees have thick undergrowth like shrubs, blueballs and mosses.
· Between tall trees there are weak shrubs and small trees.
· Trees are smaller in size. 

                            Uses of temperate deciduous forests.
· Hardwoods like oak and birch provide timber, wood fuel and charcoal.
· Chestnut and walnut are edible.
· Oak tree fruits are used for feeding pigs.
· Tung tree yields oil for making paint and furnish.
· Maple sap is used for making maple syrup.

                                           e.) Mixed Forests.
· Found in;
· Albert and Saskatchewan provinces in Canada.
· Central Siberia in Russia.
· Scottish highlands in Europe.
· North America- Minnesota, Wisconsin, Michigan, New York.
· Southern hemisphere- Chile, Newzealand, Tasmania, South Africa.
· Eastern Asia- North Korea, Manchuria, Japan
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                                                 Characteristics.
· Mixed forests may take on characteristics of either the coniferous or deciduous forests.
· Main tree species are oak, birch pinel and fir.

                                                  Uses.
· Cedar and hazel are used for fencing posts.
· Grazing activities are carried out where forests are open.
· Softwoods like spruce, fir and pine are used to make wood pulp for paper manufacture.
· Hardwoods like oak and birch provide timber, wood fuel and charcoal.
· Maple tree is used for making maple syrup.


                                   f.) Mangrove forests/ mangrove swamp.
Found along the lowlying muddy coast of the tropical seas e.g. along the east coast of Africa, near estuary of Amazon river in S. America and along east coast of Sumatra and Borneo in S.E Asia.

                                                 Characteristics.
· Trees are of medium height.
· Trees are slender and strong.
· Trees have special/ aerial roots.
· Dominated by mangrove trees.
· Trees are of various species.
· Trees are evergreen.
                                                   Uses –kcse 2004
· Mangrove trees provide tannin used for tanning leather.
· Mangrove poles are used for building and construction.
· Mangrove trees are also used for firewood.
· Mangrove forests are habitat for marine life used for tourist attractions.

                                                2. GRASSLANDS
· Grasslands can be categorized into;
· Tropical/ Savanna grasslands.
· Temperate grasslands.
· Arid grasslands.
· Montane grasslands.

A. Tropical/ Savanna grasslands.
· Found in;
· Africa- East African plateau, N & S of Congo basin, West Africa.
· S. America- Lowlands of Colombia, Venezuela, Brazil.
· Australia- North East of Australia desert.
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                                                Characteristics –kcse 2013
· Savanna vegetation is a mixture of trees and grass.
· The dominant type of vegetation is grass.
· In the wetter areas, the vegetation consists of tall scattered trees, woodland.
· The wetter areas have a continuous cover of long thick grass.
· In the drier areas, trees are shorter, fewer and scattered.
· In the drier areas, grass is short and course/ tufts.
· Most of the trees have umbrella shaped crown.
· Most of the trees are deciduous/ shed their leaves.
· Most trees are acacia.
· Along the river valleys, there are tall trees, thick bushes.
· Dominant grass species are elephant grass, kikuyu grass, cloves and the red oat.
· Some trees have long tap roots.
· Some trees have small/ waxy/ shiny/ thin leaves with thorny spines.
· Most seeds are dormant during dry season.
· Grass sprouts with the onset of rain.

                                              Uses.
· Grass is for grazing and commercial ranching.
· Cereals e.g. wheat farming.
· Vegetation act as soil cover to reduce soil erosion.
· Habitat for wild animals which attract tourists.
· Some shrubs and herbs are used for medicine.
· Trees like acacia provide wood fuel and charcoal.

B. Temperate Grasslands/ mid-latitude grasslands.
· The five main zones of temperate grasslands are: -kcse 2010
· The prairies of North America.
· The steppes of Eurasia.
· The Pampas of Argentina.
· The Veldt of South Africa.
· Downs of Australia and New Zealand.
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a.) The Prairies of North America.
· Covers Canadian provinces (Alberta and Saskatchewan) and the neighbouring states of U.S.A.
· Sub-divided into three i.e. True prairie, mixed prairie and Pacific & Palouse prairies.

                                    Characteristics of the Prairies.
· Continuous tuft grass.
· Grasses are nutritious.
· Grass is short.
· Grass is interspersed with bulbons and leguminous plants.
· Grass is mixed in some areas with species like stipa, buffalo and gramma grass.
· Tall grasses in areas with rainfall of over 500mm.

b.) The Steppes of Eurasia.
· Found in temperate interiors of Europe and Asia e.g. semi-deserts of Caspian sea and Central Asia.

                                                    Characteristics.
· Rich carpet of grass.
· Have numerous broadleaved herbs.
· Grass is short.
· Grass is tuft.
· Grass does not form a continuous cover on the ground.

c.)The Pampas of Argentina.
· Found in Argentina in South America.

                                                   Characteristics.
· Predominantly grass covered.
· Feather like grass.
· Grass forms individual tussocks with patches of bare soil.
· Forests are present in some areas due to increased moisture.
· Xerophytic shrubs are present in some areas.

d.)The veldt of South Africa.
· Found to the eastern parts of South African interior.

                                                             Characteristics.
· Grasses are extensively spread.
· There is little or no mixture of trees or shrubs.
· There is a uniform cover of grass on high plateaus.





e.)The Downs of Australia and New Zealand.
· Found in the coast of the south eastern Australia.

                                                Characteristics.
· Tall grass mixed with trees.
· Semi-desert areas have patches of dominant grass.
· Mixture of temperate and tropical grass species.
· Grass is nutritious for livestock.

                     Uses of temperate grasslands.
· For grain cultivation e.g. wheat.
· For cultivation of other crops e.g. oil seeds, soya beans, vegetables, millet and sorghum.
· For livestock farming e.g. cattle, sheep, goats and horses.

C. Arid Grasslands.
· Found in sandy areas, saltpans and limestone areas in mid-latitude areas.

                                     Characteristics.
· In the bog areas of Britain, heath is found where the dominant plants are present.
· The herbaceous dwarf shrubs, like the ling, occur in some parts while Blanket bog formations occur in Western Ireland.
· Bog moss is also dominant in N.W. Scotland.
· In wet bog areas, lofty hygrophytic and halophytic grasses grow.
· On the chalk areas of S.E. England, the calcareous heath occurs.
· Tropical species include the wild olive, the oak and the broom.
· It is dominated with shrubs.
· Plants are near- leafless with leathery drought- resistant foliage called maquis.

D. Montane Grasslands.
· Occur on mountainous areas of the world e.g. Sri Lanka, East Africa and Europe.

                                              Characteristics.
· Occur in irregular patches of grass.
· Found above the tree line in higher latitudes.
· Mature within a short vegetative period.
· Occur as rich grasses used as patures.
· Form thick tufts of grass.

3. DESERT VEGETATION
· There are two types of desert vegetation:
                                a.) Hot desert vegetation
                                b.) Cold desert vegetation

a) Hot Desert/ Tropical desert Vegetation.
· Found in tropical deserts like Africa (Sahara, Namib and Kalahari), in Asia (Arabian and Iranian), in S. America (Atacama and Chilean) and in N. America (Arizon and Mexican).
                                                Characteristics –kcse 2002
· Scarce vegetation cover.
· Comprises of drought resistant plants like acacia, cactus trees and short coarse grass like elephant grass.
· There are more plants on oasis e.g. date palms and shrubs.
· Some plants have thick/ fleshy/ succulent stems to enable them store water.
· Some plants have long roots to tap the ground water.
· Some plants have needle like leaves to reduce transpiration.
· Some plants have thin waxy cuticles to reduce transpiration.
· Some plants have thick/ hard barks to reduce transpiration.
· Some plants have shiny surfaces to reflect light.
· Most trees produce seeds with hard cones which are dormant during dry season and germinate during short heavy rainstorms.
· Some plants are deciduous/ shed their leaves during dry season to reduce transpiration.
· Some trees like acacia are umbrella-shaped providing shade to their stems reducing transpiration.
· Some plants have spines/ thorns to protect them from animals.
· Some are salt tolerant (halophytes) by having many water storing cells to counter soil salinity/ alkalinity.

Kcse 2010- Explain how climate has influenced the existence of hot desert vegetation.
· The area receives low rainfall leading to scarce/ stunted vegetation.
· The high rate of evaporation/ high temperatures in the area leaves the ground dry leading to scarce vegetation.
· The long periods of drought causes some seeds to exist in a dormant state only to germinate during the short rains/ causes scarce/ stunted vegetation.
· The higher rainfall along the margins of the region lead to more luxuriant vegetation in the areas.
· Strong winds may uproot some of the plants leaving the ground bare.
· Strong winds disperse seeds from one part of the region to another leading to establishment of plant species far and wide in the region.

b) Cold Desert Vegetation.
· Found in warm temperate deserts and arctic climates e.g. Alaska, Canada, Coastlands of Greenland, Arctic Sea board of Eurasia e.t.c.

                                             Characteristics.
· Has no trees.
· Dominant plant species are mosses, lichens and grass.
· Shrubs have shallow roots.
· Plant flower and produce fruits within short hot season.
· There is scarce vegetation.
· Shrub vegetation like crowberry and bilberry have woody stems that are twisted.
· Comprises of grass and woody plants.


                                           Uses of Desert vegetation.
· Bilberries bear edible fruits.
· Small trees are source of fuel in arctic region.
· Vegetation arrest sand dunes preventing them from burying oasis and settlements.
· Fringes vegetation is valuable food for animals.
· Date palm is cultivated for its fruit.

4. ALPINE OR MONTANE VEGETATION.
· Mountain vegetation is influenced by factors like altitude, aspect, slope, temperature and availability of moisture.
· Found on mountains like Kilimanjaro, Meru, Kenya, Aberdares and Elgon.

[image: C:\Users\Teacher-5FC369\Desktop\R.O.M\MR. OGOTI 2023\GEOGRAPHY BOOK TWO BY Mr. Ogoti R.M\CamScanner\New Doc 10-03-2023 10.42_1.jpg]

NOTE: Different Mountains have different zoning depending with their location hence having different characteristics.
           : Reasons why mountain tops have no vegetation –kcse 1999
· Very low temperatures hinders vegetation growth.
· There is bare rock/ no soil to support vegetation.
· The ground is frozen most of the year limiting vegetation growth.

                  		 Uses of montane vegetation.
· Grasslands are used for grazing.
· Mt. forests provide timber for building, woodfuel and charcoal.
· They make mountains be water catchment areas/ sources of rivers.
· Alpine meadows in temperate regions provide summer grazing pastures.
· Mountain forests are habitat for wild animals like elephants.
· It is used for research.
· Mountain forests help to purify air.

5. MEDITERRANEAN VEGETATION.
· Found in S. Europe and N. Africa areas bordering Mediterranean Sea, around Cape Town, central coast of California and around Perth in S.W Australia.


                                            Characteristics –kcse 2005
· Some plants have small/ thick-skinned/ leathery/ spinny leaves.
· Some plants have long roots.
· Grasses dry off during summers and germinates during winter.
· Some trees are deciduous.
· Some plants have freshy leaves.
· Some plants have thick barks.
· Vegetation is adapted to long hot and dry summers.
· Some plants have large fleshy bulbous roots.
· Some plaants are evergreen.
· Some plants have long tap roots.
· Woody scrubs are common in very dry areas.
· Tree species are olive, sweet chestnut, beech, cedar, cypress, eucalyptus e.t.c.
· Many plants are sweet smelling (aromatic) e.g. rosemary, lavender, oleander, broom and myrtle.
                                       Uses.
· Cork oak is used to make corks for bottling wine.
· Olive tree fruits are used for cooking and extraction of olive oil.
· Timber from sweet chest nut, beech, cedar is used for building and making furniture.
· Shrubs and grasses are used as pastures for goats.

                                      Significance of Vegetation.
· Vegetation like flowers, grass and trees add beauty to the landscape.
· Vegetation protects soil from erosion by wind and rain water.
· Vegetation partly decays forming humus making the soil fertile.
· Vegetation like cinchona tree and neem tree (mwarubaini) are source of medicine.
· Vegetation like forests and savanna are habitat for wild animals attracting tourists.
· Forested areas are water catchment areas/ sources of rivers.
· Vegetation like trees provide timber for building and making furniture.
· Vegetation purify air by maintaining O2 – CO2 balance in the air.
· Vegetation like softwoods are used as raw materials in the pulp and paper industries.
· Vegetation like trees provide poles used for fencing for security purposes.
· Some plants like bamboo shoots and wild fruits are consumed as food.
· Negative;
· Vegetation provide breeding grounds for tse tse flies and mosquitoes that spread diseases to animals and people.
· Vegetation are habitat for wild animals like snakes which attack people.
· Some vegetation like Datura stramonium is poisonous to people and animals.



“END OF TOPIC SIX”


TOPIC SEVEN:                                 FORESTRY 
                                             Definitions
i. Forest –kcse 2020
· A forest is a continuous growth of trees and undergrowth covering a large tract of land.
ii. Forestry –kcse 2020
· Forestry/tree farming is the act of developing and managing forests.

Factors influencing the distribution of forests in Kenya –kcse 2020
1. Climate
a) Temperature
· Moderate to high temperatures or cool/warm conditions encourage growth of variety of trees.
· Very low/ very high temperatures discourage growth of trees.

b) Precipitation
· Areas receiving high rainfall have continuous growth of trees/ dense forests.
· Areas that receive low rainfall have scattered trees.

2. Relief 
· Low altitude areas have warm temperatures which support growth of variety of trees.
· High altitude areas have very low temperatures which inhibit tree growth.
· Some steep slopes are covered by forests since there are limited human activities.

3. Soils
· Deep, well drained soils support growth of trees.
· Thin soils discourage growth of trees.
· Mudflats soils along the shallow coastline lead to growth of mangrove forests.

4. Biotic factors.
· Afforestation/ re-afforestation/ agroforestry creates a forest in an area.
· Deforestation/ shifting cultivation reduces forest cover on earth surface.
· Forest fires reduces areas under forest cover.
· High demand for wood fuel/ timber has led to cutting down of trees.
· Areas which are gazetted as forest reserves are prohibited from human settlement.
· Some wild animals like elephants destroys forests.
· Population pressure has led to clearing of some forested areas for settlement/ cultivation.

                                     Types of natural forests –kcse 2018
· Tropical hardwood forests.
· Temperate hardwood forests.
· Coniferous forests/ temperate softwood forests.
· Montane forests.
· Mangrove forests.
· Mixed forests.


                      World’s distribution of natural forests.
1) Tropical hardwood forests.
· They are part of the rain forests found in African Equatorial lands from Guinea to DRC, Amazon Basin and South East Asia lowlands.
· Examples of hardwood trees in Kenya –kcse 2020
· Mahogany, Elgon teak, Mvule, Meru oak, Camphor, Elgon olive, Mangrove, Sapele, Ebony, Acacia

                                        Characteristics
· Trees are hardwoods.
· Forests are evergreen.
· Trees are tall with straight smooth trunks.
· Trees form extensive canopies.
· Tree trunks are large in size and bulky.
· Trees have protruding giant buttress roots.
· Trees take a very long time to mature.
· Trees have broad leaves.
· Tree species are Mahogany, Meru oak, Elgon olive, Sapele, Ebony, Iroko, Ironwood and Rosewood.

2) Temperate Hardwood Forest
· Found in the Eastern part of North America ,Western, Southern and
Central Europe, Northern China, Japan, Northern and Eastern Australia.

                                                 Characteristics
· Trees are hardwoods.
· Trees are deciduous.
· Trees have broad leaves.
· Trees are in mixed stands.
· Forests are fairly open.
· Trees produce strong and durable hardwoods.
· Tree species are Oak, Beech, Poplar, Elm and Ash.

3) Coniferous Forests/ Temperate softwood forests.
· Covers most of the Scandinavian countries, the northern part of Russia (Siberia), North America and Eurasia.

                                                Characteristics –kcse 2020
· Trees are softwoods.
· Tree species are pines, spruce and forg.
· Trees are light in weight.
· Most of the trees are evergreen/ a few are deciduous.
· Trees occur in pure stands.
· Trees have straight trunks.
· Trees are cone-shaped.
· Trees have thick barks.
· Trees have narrow needle like leaves.
· Trees have shallow roots.
· Trees take long time to mature/ 50-70 years.
· There is little undergrowth.
· Trees are tall.
· Trees produce cones.
· Tree branches are flexible.

                               Characteristics of natural forests.
· Have many undergrowth.
· Trees grow close to each other.
· Trees are not taken care of.
· Contain indigenous trees.
· Mixed stands of trees.
· Contain climbing plants like lianas.
· Grow at different heights forming different canopies.
· Trees have broad leaves.
· Main tree species are Podo, Mahogany, Oak, Mvule, Teak and Rosewood.

                            Characteristics of planted forests in Kenya –kcse 2018
· Trees appear in rows.
· They have same species.
· They are mainly softwoods.
· They have little/ no undergrowth.
· They take short time to mature.
· They appear in blocks/ same height.
· Mainly located in highland areas.
· They are scientifically managed.
· Trees are mainly exotic.
· They are fine monitored.
· Main tree species are Pine, Gravellea, Cypress, Casuarina and Eucalyptus.

                                         Forest products
· Wood products e.g. timber, poles, firewood
· Non-wood products e.g. fruits, herbal medicine, nuts, grass, gums, fibre
                     
                           Importance of forest and forest Products in Kenya
a) Forests are water catchment areas which provide river water for HEP and agriculture.
b) Forests protect soil from erosion.
c) Forests are habitat for wild animals which attract tourists bringing foreign exchange.
d) Forests provide wood used as raw material in industries e.g. paper and pulp industries.
e) Forests creates employment opportunities e.g. forest guards and forest officers.
f) Forests provide wood fuel e.g. charcoal, firewood and saw dust.
g) Forests act as education and research centre e.g. forest studies in Moi University.
h) Forests provide wood used in building and making furniture.
i) Forests are major source of income through selling of timber and poles.
j) Forests regulates climate by creating micro- climates in the neighbouring areas supporting agriculture.
k) Forest trees like cinchoma and neem trees are source of medicine.
l) Some forest trees are used as fodder for livestock.

                                  Problems facing Forestry in Kenya –kcse 2012
a. Rapid population increase has led to the encroachment into forest land hence destruction of forests.
b. Occurrence of forest fires has led to the destruction of large areas under forests.
c. Illegal logging/ indiscriminate cutting of trees has reduced indigenous tree species.
d. Attack by pests and diseases like aphids has led to destruction of valuable tree species.
e. Some wild animals through debarking/ trampling and uprooting damage trees.
f. Degazettement of land reduce areas under forests.
g. Prolonged droughts leads to the drying up of some trees.

                              Management and conservation of forests in Kenya.
                                             Management of forests.
· Refers to the effective planning and control of the use of forests and forest resources.
· Management measures are; -kcse 2018
· Carrying out public campaigns on the value of forests through mass media.
· Carrying out research on suitability of soils and effects of pests and diseases on forests.
· Establishment of training institutions dealing with forestry e.g. KEFRI.
· Recycling of wastes in forestry industry to produce other useful products.
· Encouraging people to use energy saving jikos.
· Encouraging people to use alternative sources of energy like solar, wind and biogas.
· Employment of forest guards and forest officers to guard against forest destruction.
· Establishing forest research stations to conduct research on tree species.
· Involvement of NGOs e.g. Green Belt movement
· Declaring endangered forest as forest reserves/ Gazetting forests.
· Practising agroforestry.

                                              Conservation of forests.
· Refers to the protection of forests against interference and destruction by people.
· Conservation measures are; -kcse 2015/ 2018
· Practicing afforestation i.e. the planting of trees in order to establish a forest where none existed before.
· Practicing reafforestation i.e. the planting of trees in areas where forests have been cleared e.g. Abardares, Ngong, Kabarnet, and Mt. Kenya.
· Enhancing community participation.
· Creation of forest reserves.
· Practicing agroforestry.
· The government recognizes/ registers NGOs e.g. green belt movement/ NEMA/ KFC/ KWS which encourages protection of threatened forests.
· Gazetting forest areas to reduce encroachment of the public.
· Creating public awareness on the need for forest conservation.
· Enacting/ enforcing laws to prohibit the cutting of trees without a licence/ protecting indigenous trees.
· The government has set aside national tree planting day.
· Employment of forest guards to protect the forests.
· Carrying out research through KEFRI inorder to develop suitable tree species for different ecological regions.

Importance of forest management and conservation.
a) Source of utility products like firewood.
b) For ecological reasons like;
· To preserve flora and fauna.
· It is water catchment area.
· Moderating flow of surface run-off hence reducing soil erosion.
c) For posterity i.e. so that the future generation will have forest resources.
d) Industrial reasons because forest products are used as raw materials.
e) For scientific research e.g. herbal medicine and genetic mapping of species.

Softwood forests in Kenya.
· Found in highland areas like Turbo, Kipkabus, Timboroa, Kaptagat, Elburgon, Londiani and Lugari.
· Indigenous tree species are African pencil, Podo and Cedar.
· Exotic tree species (kcse 2009) are Pine, Cypress, Eucalyptus, Wattle, Bamboo and Kei-apple.
· Softwood forests play a significant role in the Kenya’s economy by;
· Providing employment opportunities e.g. forest guards.
· Exporting paper, furniture and timber earning foreign exchange.
· Developing roads in forested areas.
· Developing related industries e.g. turpentine, paint and dry cell making.

                         Factors favouring development of softwood forests in Kenya.
a) Heavy rainfall that support forest growth.
b) Cool temperatures ideal for coniferous forests.
c) Ruggedness/ steepness of Kenya highlands hinder settlement thus allow forestry.
d) High demand for timber and wood products encourage tree farming.

         Softwood forests in Canada.
· Major lumbering areas are Newfoundland, Nova Scotia, Quebec, New Brunswick, Prince, Edward Island, Ontario and British Columbia.
· Main tree species are Spruce, Douglas fir, Pine, Larch, Hem lock and Parana.
· Softwood forests play a significant role in the Canada’s economy by;
· Create employment opportunities.
· Generating foreign exchange through exportation of timber products.
· Setting up industries like sawmills.
· Stimulating urbanization in saw milling and paper manufacture towns.
· Saving Canada’s foreign exchange which would have been used to import timber products.
· Generating H.E.P due to numerous rivers.

                         Factors that favour forestry in Canada –kcse 2018
a) The valley bottoms along the coast form suitable sites for location of paper mill, clay from the valley bottom is used in smothering paper surface.
b) There are many rivers with waterfalls suitable for generation of hydro-electric power for use in the industries.
c) The low temperatures/ cold climates in the highlands discourage settlement/ agriculture leaving forestry as the only land use.
d) The landscape is rugged with thin soils that discourage agricultural activities/ settlements therefore most of the mountain slopes are under forests.
e) Moderate to high precipitation throughout the year favours luxuriant growth of forests.
f) Presence of rivers which provide cheap water transport to transport logs to factories/ presence of snow which facilitate movement of logs.
g) There is ready market of forest products in Canada and USA.

                                 Problems facing forestry in Canada –kcse 2002
(i) Periodic forest fires destroy large areas of forests.
(ii) Pests and diseases attack (Aphids) also destroy forests
(iii) The forests in northern parts are not accessible in winter because of snow.
(iv) The harsh, cold conditions do not allow trees to mature quickly. This slow growth had led to overexploitation.
(v) The north has a rugged terrain which hinders its accessibility.

                   Characteristics of soft wood forests in Canada –kcse 2000
- Trees have conical shape.
- Trees have shallow roots.
- Trees species occur in pure stands.
- Trees have thick barks.
- Forests are evergreen.
- Trees bear cones.
- Trees have needle like leaves.
- Trees are tall and straight.

           Comparison of softwood forests in Kenya and Canada.
A. Similarities.
a) Softwood forests in both countries experience the problems of pest and diseases, fires and over exploitation.
b) Soft wood products are similar e.g. sawn timber, wood pulp, paper and poles.
c) In both countries, they grow in areas with heavy rainfall, rugged terrain and cool temperature.
d) Forest products earn foreign exchange in both countries.
e) Trees species are similar e.g. there is pine in both countries.
f) Trees are felled using axes, handsaws and powered saws in both countries.

B. Differences. –kcse 2017
i. Conditions for growth rate.
- In Kenya, softwood forests grow faster due to high temperatures while in Canada, softwood forests grow slowly due to low temperatures.

ii. Tree harvesting –kcse 2011
- In Kenya, harvesting of trees is done selectively while in Canada, clear/ indiscriminate cutting of trees is done.

iii. Marketing of forest products –kcse 2011
- In Kenya, forest products are mainly sold locally whereas forest products in Canada are mainly exported.

iv. Transportation of the logs–kcse 2008
- In Kenya, logs are transported by road/ trucks while in Canada, transport is mainly by water/ by rivers.
- In Kenya, transportation is expensive while in Canada it is cheap.

v. Distribution of softwood forests–kcse 2008
- In Kenya, softwood forests are found mainly in the highlands while in Canada they are found both in highland and lowland areas. 
- In Kenya softwood forests cover a small percentage of the total land area while in Canada they cover large tracts of land.

vi. Period of tree harvesting –kcse 2011
- In Kenya, harvesting of trees is done throughout the year while in Canada, harvesting is done in winter and early spring.

vii. Types of tree species.
· In Kenya, there are both exotic (cypress, wattle) and indigenous (podo and African pencil) tree species while in Canada, all tree species are indigenous e.g. spruce and forg.

viii. Processing of forest products.
· In Kenya, logs in the sawmills are debarked using very strong flow of high pressure water then converted into useful products while in Canada, logs in the sawmills are debarked, then cut into large boards then converted into useful products.

ix. Problems facing forestry.
· In Kenya, there is a problem of heavy logs and poor transport networks that inhibit exploitation while in Canada, some parts are not accessible in winter due to very cold climate and ruggedness of terrain inhibiting exploitation.


                                                  TOPICAL QUESTIONS.
1. a) What is afforestation?
· Afforestation is the planting of trees in areas where forests have been cleared.

b) State three reasons why it is necessary to carry out afforestation programmes in Kenya –kcse 2009
· To protect water catchment areas.
· To protect soil from erosion by wind/ water.
· To ensure sustainable supply of forest products.
· To put more land under forest cover/ to check desertification.
· To check extinction of indigenous trees.
· To regulate climate.

c) Name two exotic tree species planted in Kenya –kcse 2009
· Pine
· Cypress
· Blue gum/ Eucalyptus
· Wattle
· Kei- apple
· Jacaranda
· Cedar
· Gravilea
· Bombax 

      2. a) Give three reasons why hardwood tree species in Kenya are in danger of extinction –kcse 1996
· High demand for hardwood has led to over exploitation.
· Population pressure on land has led to increased logging of trees to provide land for settlement and farming
· Hardwoods take a long time to mature and this affects their regeneration after being exploited.

         b) Explain three reasons why there are few paper mills in Kenya.
· Inadequate modern technology and skills to exploit existing process.
· Inadequate softwood to provide enough raw materials to the industry.
· Inadequate power supply for the use in mills.
· Insufficient transport system to transport logs to the mills and the products to the market.

3. a) What is Agro Forestry? –kcse 2012
· It is the deliberate growing of trees and crops/ keeping livestock on a piece of land.

b) Give four reasons why Agro-forestry is encouraged in Kenya –kcse 2012
· To ensure continuous supply of wood fuel/ conserve forest.
· Provides raw materials for industries.
· To conserve soil.
· To provide fruits for human consumption.
· Farm products are a source of income to farmers.
· Provide fodder for animals.
· Trees act as wind breakers/ shade for young plant.

d) State characteristics of trees for Agro forestry.
· The tree should be fast growing/maturing.
· Tree should yield good quality timber.
· Tree leaves and pods should be palatable and nutritious so as to provide fodder.
· Tree should be fruit bearing.
· Tree should have nitrogen fixing abilities
· Tree should be deep rooted to limit competition for soil nutrients and water.
· Tree should be thorn less.

4. a) Explain three factors that favour the growth of natural forests on the slopes of Mt. Kenya –kcse 2012
· The area receives high rainfall which encourages the growth of trees.
· The area has deep well drained volcanic soils that allow the roots to penetrate deep into the ground.
· The area has moderate temperatures that allow for the growth of a variety of trees.
· The area is a gazetted forest hence stllement/ cultivation is prohibited.
· Some areas are steep/ rugged which discourages settlement and allow for forest growth.
· Enforcement of the laws to allow re-establishment of forests.
b) Explain four factors that have led to decline of the area under forest cover in Kenya –kcse 2020
· Outbreak of forest fires during the dry season which destroy large parts of the forest.
· Over exploitation which can lead to extinction of some tree species.
· Illegal cultivation/ illegal logging led to clearing of some parts of the forest.
· Occurrence of plant diseases and pest destroys some trees species in the forest.
· Prolonged droughts has caused some trees to dry off.
· In some areas there is increase in population of elephants that destroy a lot of trees.
· Population pressure has led to encroachment of forested areas.
· The government policy of de-gazettment has allowed settlement/ cultivation of the forest area.

5. a) Name four tropical hardwood trees in Kenya.
· Meru oak
· Mvuli
· Elgon teak
· Mangrove
· Camphor
· Elgon olive

b) Apart from coniferous forests, name two other types of natural forests –kcse 2014
· Tropical hardwood forests/ Equatorial forests/ Tropical rainforests.
· Temperate hardwood forests/ Temperate deciduous forests
· Mixed forests
· Montane forests
· Mediterranean forests
· Mangrove forests
· Tropical monsoon forests
· Warm temperate evergreen/ warm temperate forests.

              c) State three characteristics of coniferous forests which favour their exploitation –kcse 2014
· The trees occur in pure stands.
· The trees are light in weight.
· There is little/ no undergrowth.
· The trees have straight trunks.
· Trees are tall.
· Trees are soft.

6. i) Name two forest reserves found in;
a. Coastal region of Kenya –kcse 2010
· Arabuko sokoke in kilifi county.
· Shimba hills forest.
· Kalibasi and Kaya forests in Kwale.
· Boni/ Dodori forest.
· Mangrove forest.

b. Highland region.
· Eastern highlands;
· Machakos hills
· Nyambane ranges
· Aberdare ranges
· Mount Kenya
· 
· Western highlands;
· Mau ranges
· Kisii highlands
· Nandi hills
· Mt. Elgon
· Turbo
· Kaptagat
· Tinderet
· 
c. Plateau region
· Lake Victoria region;
· Gwasi
· Gembe-ruri
· Homa
· Maragoli
· Kakamega
· Kaimosi
· 
· Nyika plateau;
· Taita hills forests
· Chyulu hills
· Machakos hills
· Makueni
· Kitui
· Mwingi
· Ndoto
· Nyiru
· Marsabit
· Loita 

ii) State three ways in which clearing of forests has affected natural environment of Kenya –kenya 2010
· Has led to reduced volume of water in the rivers/ caused drying up of rivers.
· Has led to destruction of natural habitat for wildlife.
· Has led to changes in the rainfall pattern/ desertification.
· Has interfered with the beauty of the environment.
· Has disrupted the ecosystem.
· Has accelerated soil erosion.


7. State five factors that limit the exploitation of tropical rainforest in Kenya –kcse 1998
· Trees are in mixed stand hence hinders exploitation of the desirable tree species.
· Thick undergrowths hinders penetration/ road construction.
· Climbers obstruct the felling of trees.
· Buttress roots slow down the felling operations.
· Wild animals in the forests attack people.
· Trees take long time to mature delaying harvesting period.
· Humid and hot conditions are uncomfortable to work in the forest.
· Humid conditions create suitable environment for disease attack.

8. Explain three factors favouring the exploitation of softwood in Canada.
· Trees are in pure stand hence easy of exploitation.
· They have few undergrowths hence easy of penetration/ road construction.
· Trees takes short time to mature hence increase harvesting period.
· Cool climate is comfortable to work in the forest.
· They have few climbers hence less obstruction on the felling trees.

9. State the problems experienced in exploitation of tropical hardwood forest –kcse 2018
· Trees take long time to mature.
· Forests are dense/ thick making movement difficult.
· Trees mature at different time making harvesting difficult and expensive.
· Trees are heavy/ bulky making transportation difficult.
· Attack by wild animals.
· Presence of tree climbers.
· Forest have mixed tree species making exploitation difficult.

























“THE END OF GEOGRAPHY FORM TWO WORK.”
                                            
                                                BY MR. OGOTI ROBERT MAXWELL
                                                   
                                                                    @ 0720780149
                                   
                                                      TO GOD BE THE GLORY.
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