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WEATHER AND CLIMATE EDUCATION 

 
 
What is weather? 
 
It is defined as the state of the atmosphere with respect to wind, temperature, cloudiness, 
moisture, pressure, etc. It occurs in the lowest layer of the atmosphere near the earth 
(troposphere), this is the layer of air about 10 - 15 km thick, above the surface of the 
earth. 
 
What is Climate? 
 
The atmospheric conditions for a long period of time, and generally refers to the normal 
or mean course of the weather. 
 
 
What causes weather? 
 
The weather is caused by the unequal heating of the earth's surface by the sun as the earth 
rotates. The rotation of the earth on its axis and its revolution in its orbit around the sun 
determine the amount of sunlight reaching the earth (See Figure5). In December, when 
the southern hemisphere is tipped toward the sun, more direct sunlight and long hours of 
daylight cause warmer weather than in June, when the southern hemisphere is tipped 
away from the sun. 
 
Observations 
 
Basic weather data is obtained from many stations around the country. Every day at 8:00 
am and 2:00pm instrument readings are made of temperature, air pressure, humidity, 
wind speed and direction, and rainfall, and visual observations are made of cloud cover 
and visibility. 
 
Types of Meteorological Observing Stations 
 
Rainfall Station: A station at which the only regular measurements of rainfall are made. 
Climatological Station: A station at which meteorological observations (air 
temperatures, rainfall and wind) that are intended to determine climatic trends are made. 
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Agrometeorological Station: A station at which meteorological observations (Soil 
temperatures at different depths, grass temperature, rainfall etc) that are intended to 
determine soil conditions for agricultural purposes are made. 
Synoptic Station: A station at which meteorological observations are made for the 
purposes of synoptic analysis. The observations are made at the main synoptic times of 
0000, 0600, 1200, 1800 UTC and normally at the intermediate synoptic hours of 0300, 
0900, 1500, 2100 UTC and are entered into a coded format for dissemination. 
 

 
Figure 1(Meteorological Station) 

Analysing Data 
 
The raw weather data of the whole southern Africa is transmitted via a network of 
computers to regional forecasting office in Pretoria, Republic of South Africa. A 
Meteorologist then analyses this data to find regions of low and high pressure, then 
makes a prognosis using the models to forecast the weather for the next day. 
 

 
Figure 2 
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Preparing Forecast 
 
Using analyses and prognoses produced locally a statement of the weather expected over 
the next one to six days is prepared in the Forecasting office at Moshoeshoe 1 airport. 
There are however many factors to be taken into account, such as topography, proximity 
to the sea, time of day, time of year, and the forecaster's personal experience.  
 
 
Dissemination 
Forecast is disseminated to local radio stations and T.V, and the lines are open for 
individuals to call and request forecast.  
 
How we forecast weather? 
 
The weather forecast 
 
The provision of weather forecasts is one of the basic tasks of Lesotho Meteorological 
services. Every day, the department makes an effort to issue out forecast to the general 
public and specialized users like aviation, agriculture, water resources etc. 
To prepare a forecast of tomorrow's weather, a meteorologist must first obtain a detailed 
picture of present weather conditions in the area for which the forecast is being prepared. 
This involves the cooperation of many people out in the districts (Meteorological 
Observers) and covers a wide range of activities - communications, observations, 
analysis, prediction, and dissemination - all of which are essential components of the 
weather forecast service. 
 
Terms explained 
 
Air : The mixture of gases and particles that make up our atmosphere. 
 
Atmosphere: The mixture of gases surrounding a planet. 
 
Anticyclone: Atmospheric circulations that rotate anti-clockwise in the southern 
hemisphere. Anticyclones are areas of higher pressure and are generally associated with 
lighter winds and fine and settled conditions. 
 
Celsius: Temperature scale 
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Cloud: Mass of water droplets or ice crystals caused by water vapour in the atmosphere 
condensing or freezing 
 

 
Figure 3 

 
 
 
Cloud Cover : Forecasting terms  

·  Clear : Free from cloud, fog, mist or dust haze.  
·  Sunny: Little chance of the sun being obscured by cloud. Note: High-level cirrus 

clouds are often thin and wispy, allowing a considerable amount of sunlight to 
penetrate them, sufficient to produce shadows. In this case the day could be 
termed 'sunny' even though more than half the sky may be covered in cirrus cloud.  

·  Cloudy: Predominantly more cloud than clear sky for example; during the day the 
sun would be obscured by cloud for substantial periods of time.  

·  Overcast: Sky completely covered with cloud.  

Forecasts of cloud cover normally give an average, if no significant variations are 
expected. A clear day, for example, may at some times see a few cloud patches. 

Forecasters expecting significant variations in cloud amount may use such terms as sunny 
periods, sunny breaks, cloudy periods, cloudy at times, mostly/mainly sunny, 
mostly/mainly cloudy. 
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If expecting a major change in cloud cover, they usually indicate a distinct trend, e.g. 
becoming sunny or cloud increasing. 

Cyclone: Atmospheric circulations that rotate clockwise in the southern hemisphere. 
Cyclones are areas of lower pressure and generally associated with stronger winds, 
unsettled conditions, cloudiness and rainfall. 

Cold front: The boundary between a cold air mass that is advancing and a relatively 
warmer air mass. Generally characterized by steady precipitation followed by showery 
precipitation. 

 

 

 

Figure 4 

Drought: Prolonged absence or marked deficiency of rain (precipitation). 

Meteorological Drought: It is based on the degree of dryness in comparison to 
“normal”  or average amounts of rainfall for a particular area 

Hydrological Drought: Prolonged period of below-normal precipitation, causing 
deficiencies in water supply, as measured by below-normal stream flow, lake and 
reservoir levels, groundwater levels, and depleted soil moisture content 
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Agrometeorological Drought: Conditions that result in adverse crop responses, 
usually because plants cannot meet potential transpiration as a result of high 
atmospheric demand and/or limited soil moisture. 

Dry: (As used by forecasters) Free from rain. Normally used when preceding weather has 
also been relatively dry, and dry weather is expected to continue for a day or so. 

El Niño: It refers to the extensive warming of the central and eastern Pacific that leads to 
a major shift in weather patterns across the Pacific. In Lesotho it is associated with lack 
of precipitation. 

La Niña: The extensive cooling of the central and eastern Pacific Ocean. In Lesotho, La 
Niña events are associated with increased probability of wetter conditions 

Frost: Deposit of soft white ice crystals or frozen dew drops on objects near the ground; 
formed when surface temperature falls below freezing point. 

Fine: (As used by forecasters) No rain or other precipitation (hail, snow etc.). The use of 
fine is generally avoided in excessively cloudy, windy, foggy or dusty conditions. In 
particular note that fine means the absence of rain or other precipitation such as hail or 
snow - not 'good' or 'pleasant' weather. 
 
Flood: A flood occurs when water inundates (covers) land, which is normally dry. 
 
Flash Flood: Flood of short duration with a relatively high peak discharge. 
 

Hail: Precipitation (falling) of particles of ice (hailstones). Usually spheroid, conical or 
irregular in form and with a diameter varying generally between 5 and 50 millimetres. 
Hail falls from clouds either separately or collected into irregular lumps. 

Heat Wave: A period of abnormally hot weather lasting several days 
 
High Pressure: An area of relative pressure maximum that has diverging winds and a 
rotation opposite to the earth's rotation. This is clockwise the in Northern Hemisphere 
and counter clockwise in the Southern Hemisphere. It is the opposite of an area of low 
pressure or a cyclone. See Figure2. 
 
Humidity: A measure of water vapour in the air.  
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Lightening: The flash of light accompanying a sudden electrical discharge which takes 
place from or inside a cloud, or less often from high structures or the ground or from 
mountains. A large electrical spark. 

Caused when the negative charge in the lower part of the cloud and the positive charge in 
the upper part of the cloud become so great that they can overcome the natural resistance 
of the air and discharge between negative and positive takes place. 

Low Pressure: Area with lower atmospheric pressure than its surrounding areas; this 
makes air from surrounding areas to flow into the low, the end result of which is probably 
cloudiness and precipitation. See Figure2. 
 

Precipitation: Any or all of the forms of water particles, whether liquid (e.g. rain, 
drizzle) or solid (e.g. hail, snow), that falls from a cloud or group of clouds and reach the 
ground. (See Drizzle, Rain). 

Duration of precipitation 

·  Brief: Short duration.  
·  Intermittent: Precipitation that ceases at times.  
·  Occasional: Precipitation that while not frequent, is recurrent.  
·  Frequent: Showers occurring regularly and often.  
·  Continuous: Precipitation that does not cease, or ceases only briefly.  
·  Per iods of rain: Rain is expected to fall most of the time, but there will be 

breaks.  

Intensity of precipitation 

Slight or  light: 

·  Rain: Individual drops easily identified, puddles form slowly, small streams may 
flow in gutters.  

·  Drizzle: Can be felt on the face but is not visible. Produces little runoff from roads 
or roofs. Generally visibility is reduced, but not less than 1000 m.  

·  Snow: Small sparse flakes. Generally visibility is reduced, but not less than 1000 
m.  

·  Hail: Sparse hailstones of small size, often mixed with rain.  

Moderate: 
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·  Rain: Rapidly forming puddles, down pipes flowing freely, some spray visible 
over hard surface.  

·  Drizzle: Window and road surfaces streaming with moisture. Visibility generally 
between 400 and 1000 m.  

·  Snow: Large numerous flakes and visiblity generally between 400-1000 m.  
·  Hail: particles numerous enough to whiten the ground.  

Heavy: 

·  Rain: falls in sheets, misty spray over hard surfaces, may cause roaring noise on 
roof.  

·  Drizzle: Visibility reduced to less than 400 m.  
·  Snow: Numerous flakes of all sizes. Visiblity generally reduced below 400 m.  
·  Hail: A proportion of the hailstones exceed 6 mm diameter.  

Distr ibution of showers and precipitation 

Few: Indicating timing not an area. 

Isolated: Showers, which are well separated in space during a given 
period. 

 

Local: Restricted to relatively small areas. 

Patchy: Occurring irregularly over an area. 

 

Scattered: Irregularly distributed over an area. Showers, which while not 
widespread, can occur anywhere in an area. Implies a slightly greater 
incidence than isolated. 

Sporadic: scattered or dispersed in respect of locality or local distribution. 
Characterised by occasional or isolated occurrence. 

Widespread: Occurring extensively throughout an area. 
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Rain: Precipitation of liquid water drops greater than 0.5 mm in diameter. 
In contrast to showers, it is steadier and normally falls from stratiform 
(layer) cloud. 

Rainfall: The total liquid product of precipitation or condensation from 
the atmosphere, as received and measured in a rain gauge. 

Sunshine: Direct radiation from the sun, as opposed to the shading of a 
location by clouds or by other obstructions. 

Snow: Precipitation of ice crystals, most of which are branched (sometimes 
star shaped). 

Showers: Precipitation, often short-lived (but may last half an hour) and 
heavy, falls from convective clouds. Usually begin and end suddenly. 

Seasons:  

Spring - the three transition months from winter to summer, August, September and 
October.  

Summer - the three hottest months November, December and January.  

Autumn - the transition months from summer to winter, February March and April.  

Winter - the three coldest months May, June and July.  
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Figure 5 

Temperature: Degree of hotness or coldness in a body. 

Thunderstorm: Thunderstorms are associated with convective clouds 
(Cumulonimbus) and are more often accompanied by precipitation. They are usually 
shortlived and hit on only a small area. They are characterized by sudden electrical 
discharges in a cloud accompanied by a flash of light (lightning) and a sharp rumbling 
sound. 

Tornado: A whirlwind or mass of rotating air with high wind speeds at its center. 

Wind: Moving air. 
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Water  Cycle: 

 

Figure 6 

Water is the lifeblood of the weather. It moves into the atmosphere as water vapour 
through evaporation from water surfaces or through transpiration from plants. The vapour 
condenses in the atmosphere to form clouds and returns to the surface as precipitation 
(rain, snow or hail) and in small quantities as fog, dew or frost. 

 

Water falling on land is destined for one of many fates. If it falls as snow it can spend 
some time in a snow or ice field before moving off as a glacier and perhaps eventually 
becoming part of an iceberg. Or it might melt and join a river. If it falls as liquid drops it 
might be retained in the soil as moisture for plants, or it might join a river, or be stored 
for a time in a lake or reservoir. 

Ultimately rain or snow falling over land will either find its way back to the ocean or be 
evaporated back into the atmosphere, from where it will move along through various 
branches of the water (hydrologic) cycle. 
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Climate change: Climate Change defines a change from one climatic condition to 
another. For example, changing from a very dry winter season to a wet one. 
 
Cause of Climate Change? 
 
Climate Change has been brought about by human activities. These include green house 
gas emissions into the atmosphere. 
 
Climate Change and Lesotho 
Lesotho as a small country which is land-locked has been revealed as prone to natural 
disasters, liable to drought and desertification. Hence Lesotho as a country is highly 
vulnerable to climate change. The country is already paying high premiums as a result of 
impacts of global warming. This is evidenced by the increasing frequency of natural 
disasters, devastating droughts and emerging signs of desertification. 
 

� � Warm climatic conditions 
 

� � Lower precipitation, particularly in spring and summer seasons 
 

� � A higher precipitation in winter and gradual precipitation increase in autumn. 
 
This generally means that that there could a change in precipitation pattern in such away 
that a good seasonal rains that characterize summer season could then set in autumn. 
 
Impacts 
 

� � Growing season is pushed forward and perhaps shortened 
 

� � Human disasters and suffering, as there will be an increase in winter precipitation, 
which implies possible heavy snow, especially for our highlands. 

 
� � Warming may lead to invasions by tropical diseases 

 
� � Dry conditions may lead to further increase in incidences of respiratory tract 

infections like tuberculosis and waterborne diseases like typhoid. 
 

� � Increased soil erosion due to high temperatures, poor grass cover, lower rainfall, 
frequent droughts, rainstorms, strong winds and the melting snow. 

 
� � Loss of nutritious climax grass, which will have negative impacts on livestock. 
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� � Positive impact on afforestation 
 

� � Water shortages 
 
Adaptation measures 
 

� � Introducing a new and more drought resistant crops 
 

� � Irrigation development 
 

� � Water harvesting against periodic droughts 
 

� � Improved land use planning 
 

� � Improved sources of energy 
 

� � Rehabilitation of wetlands 
 

Ozone: One of the several gases that make up the Earth's atmosphere. It is the triatomic* 
form of oxygen and makes up approximately one part in three million of all of the gases 
in the atmosphere. If all the ozone contained in the atmosphere from the ground level up 
to a height of 60 km could be assembled at the earth's surface, it would comprise a layer 
of gas only about 3 millimetres thick, and weigh some 3000 million tonnes. Ozone is 
toxic at high concentrations because it reacts strongly with other molecules. 

*  Each ozone molecule is made up of three oxygen atoms. 

Ozone division in the department works towards the implementation of the projects that 
are meant to get rid of Ozone Depleting Substances (ODS) in the country. These projects 
include training of refrigerant technicians as the refrigerators use these kinds of gases that 
deplete the Ozone layer. 

Agrometeorology: This division is intended to relate weather conditions which includes; 
precipitation in all forms, hotness/coldness etc to different agricultural activities. This 
follows the fact that weather and climate contribute a lot to what agricultural activities to 
engage in, when and how they should be practised. Further more the division works hand 
in hand with Disaster Management Authority (DMA) in the division of National Early 
warning Unit. 

There is also Agrometeorological bulletin that is issued out every ten days for the period 
April to October. 


