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Key Idea 4 continued: What are the causes of low-pressure and high pressure hazards? In this lesson: High pressure system formation and associated hazards of drought in tropical climates (or drought, frost and fog in temperate climates.)

* In High Pressure Systems - Low Rainfall, High Evaporation Rates, Drought and sometimes High Winds.
* Causes – these hazards are associated with anticyclonic conditions which are due to the continued persistence of the subtropical high pressure over continental areas limiting the ITCZ zone to lower latitudes (nearer the Equator) than is normal for the time of the year. Global warming is now recognised as also a contributory factor. 
* Triggering secondary hazards of a falling water table, loss of vegetation, wild fires, soil erosion – desertification. 
‘PHYSICAL’ CAUSES - Descending Limb of the Hadley Cell creates a zone of permanent  High Pressure over the Sahara Desert
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In some years a 'Blocking' super big High Pressure spreads out from the usual Azores 'High' over the Sahel too.

[image: image5.png]_ Sahel rainfall index

Rainfall in the

Sahel 1900-2004




[image: image6.png]Natural Climate Varability

[—]—l

Precipitation deficiency
(amount, intensity, iming)

High temp., high winds, low|
relative humidity, greater

sunshine, less cloud cover

I
Reduced infiltration, runoff,
deep percolation, and
ground water recharge

Increased evaporation
and transpiration

Plant water stress, reduced
biomass and yield

Time (duration)

reduced wetiands,
wildlife habitat

Reduced streamfiow, inflow to
reservoirs, lakes, and ponds;

| Meteorological
Drought

ricultural
rought

mug!ﬂal ‘ A%

Hy drolog
(]

s

Social Impacts

Environmental Impacts

\_|Economic Impacts





[image: image7.png]CLIVATE

Ardsemiaid
[
vty
sois o VEGETATION
Sail bt Semi desn
Salnity and ECOSYSTEM Sippes
anizion Sovanas
Loose ToroGRAPHY
Sandy i
Precontiion Human
Teading o crosion
Human
Y azards 4
Bush burning Over Grasing and

Poor tigation practice

Unbridied use of ground water

Over exploitation

Poorland use
practice
Deforestation

DESERTIFICATION PROCESS IN

NIGERIA

Environmental Effect

Socio-Economic Effect

Reduction n river flow and ground water
level

Formation of duncs

Destruction hs
Biodiversity

and loss of

Soil erosion

-

Food sccurity
Decline in cash crop for exports
Migration

Poverty

Resource use conflcts

Source: Adapted from Medugu (2007)



The Location of the Sahel Region


Human causes of the drought hazard – desertification
Drought is a slow onset hazard going through stages of from meteorological to agricultural to hydrological to socio-economic drought. 

	Exercise – Dustbin Game: High Pressure Hazards

	Natural Causes


	Man - Made Causes

	Direct Impacts


	Indirect Impacts



	Extra strong high pressure
	Lack of shade
	Vegetation degraded
	El Nino oscillations

	Soil erosion
	Variable rainfall
	Global Warming
	Water shortages

	Population growth
	
	Overcultivation
	Falling water table

	Lack of expected seasonal rainfall
	Changing albedo of surface
	Descending limb of Hadley Cell
	Using groundwater reserves to irrigate crops

	Crops fail = refugee problem
	Loss of livestock
	Increased risk of sun burn / skin cancer
	Falling water table

	Heatwaves
	Desertification
	Loss of livestock
	Wild fires

	Increased poverty
	Deforestation
	Crops fail = famine
	Extra strong high pressure

	Overgrazing
	Long term drought
	Soil erosion
	Lack of clouds
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Areas dominated by high pressures are always …... A long term high pressure in a region which is not expecting it will lead to a ………… i.e. a lack of the expected rainfall. There is no one definition of a drought it varies from place to place. In drier places droughts are often longer term climatic hazards (rather than a short term weather hazard) as they may last several …….. The expected rainy season may fail to arrive for several years consecutively so that the hazard to people gradually intensifies.
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The High Pressure over the Azores spreads and in some years spreading across North Africa.  This is a 'blocking high' preventing the usual northward spread of the ITCZ over the west African in the northern hemisphere summer. 
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In the Sahel and the dry Savanna of northern Nigeria there is usually rainfall in the high sun season (summer). however, some years a 'Blocking High' keeps the ITCZ 'out' from advancing as far north leading to drought.
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Rainfall is not only relatively low in the Sahel, nor is it only very seasonal (falling in the high sun 'summer' season) - it is also very variable. The total amount can vary massively from one year to another. Also the amount received can vary markedly over a relatively short distance.      
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Periodic changes are linked to changes in sea surface temperatures in the Gulf of Guinea (and further into ocean atmosphere links like El Nino). The changes gradually build up over a number of years.
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Talk through the diagram below to show human action can affect the ecosystem leading to desertification which in turn changes the environment having adverse hazardous effects for people.





Look at the webpage diagram illustrating the desertification process








