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Unit overview 
(Based on the National Curriculum Guidelines) 

The shaded Module represents the one studied in these materials. 

 

Unit Code Module 

E1 Ecology 

E2 Flora and Fauna of PNG 

E3 Weather and Climate 

E5 Earth Science 

Environmental 
Science 

E6 Earth in Space 

 

Symbols used in these materials.  

The symbols shown in the table indicate the type of activity to be completed 
while studying this module. 

 

& Read or research 

@  Write or summarise 

F Activity or discussion 

M Safety note 
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Rationale 
Many of our activities are directly related to or affected by the weather.  
Fishermen or women need to identify, at a grass roots level, the impending 
danger from storms and resulting floods.  Villages may also be affected by the 
consequences of sudden downpours and violent storms.  Some basic 
knowledge of weather is useful in preserving life and property. 

Some of the content in this Module, particularly the water cycle, is integrated 
into the Ecology studies.  Weather affects many organisms in the environment, 
not just humans. 

Objectives 
At the end of this module students should be able to: 

(a) Describe and illustrate the water cycle and relate it to the effects on the 
environment local village life; 

(b) Describe the water cycle at a molecular level; 

(c) Relate groundwater to the availability of water for wells; 

(d) Describe the main climates of different areas of PNG; 

(e) Relate weather to weather maps and historical records; 

(f) Measure and record elements of weather such as temperature, humidity 
and rainfall; 

(g) Understand that the greenhouse effect is a natural occurrence and that the 
Earth would not be habitable without it; 

(h) Describe global warming as a consequence of both natural and human 
activities; 

(i) Describe the chemical characteristics and behaviour of ozone; 

(j) Describe the effect that certain human activities have on the ozone layer 
and the hypothetical effects on climate. 
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1. Water cycle 
There is large amount of water found on the surface of the earth. The 
water in the form of lakes reservoirs and rivers.  Water is also found in 
the atmosphere as water vapour from the evaporation of water.  No 
matter how much water is used the supply on earth never runs out.  
Water cycle is the continual circulation of water from the surface of the 
earth to the atmosphere and back to the surface of the earth. 

The air contains water vapour or moisture called humidity.  The relative 
humidity of the air can be measured using a wet and dry bulb thermometer. 

Cloud types 
Clouds are made of water vapour and when either the air temperature or 
the air pressure drops, condensation must occur for the clouds to form.  
The flat base of clouds marks the actual dew point, where condensation 
begins to occur.   

There are three main classifications of clouds based on the height of 
formation:  

1. High: mean heights from 5 to 13 kilometres 

a. Cirrus -  

b. Cirrocumulus 

c. Cirrostratus 

2. Middle: mean heights 2 to 7 kilometres 

a. Altocumulus 

b. Altostratus 

c. Nimbostratus 

3. Low: mean heights 0 to 2 kilometres 

a. Stratocumulus 

b. Stratus 

c. Cumulus 

d. Cumulonimbus 

Cirrus   delicate white feathery or wispy clouds 

Cumulus  dense, white fluffy clouds with a flat base. 

Stratus   layered clouds forming a sheet covering the whole sky. 
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Combinations of cloud types are given joint names and clouds are also prefixed 
by height.  For example:  cumulostratus are layered cululus clouds while 
stratocirrus refers to layered cirrus clouds in the stratosphere 

Clouds of each type (genus) are generally lower in the polar regions and higher 
in the tropics.  The definitions and descriptions of the cloud genera are used in 
the International Cloud Atlas. 

Four principal classes are recognised when clouds are classified according to 
the kind of air motions that produce them:  

(1) layer clouds formed by the widespread regular ascent of air;  

(2) layer clouds formed by widespread irregular stirring or turbulence;  

(3) cumuliform clouds formed by penetrative convection;  

(4) orographic clouds formed by ascent of air over hills and mountains. 

 

 

Figure 1.  This diagram shows the various types of clouds which form when cold and 
warm masses of air meet.  These meeting planes are called fronts – cold or warm.  Which 

front is more likely to cause more rain?  Why?  

Precipitation 
Precipitation occurs when air can no longer hold its water.  Rain, snow, hail 
and dew are all types of precipitation. 

Orographic precipitation is caused by warm moist air from the coast 
being forced over mountains.  (Figure 2). 

Convectional precipitation is caused by warm air rising above the land.  
Rain is formed when droplets of clouds grow in size.  Cumulonimbus 
clouds are common sights in PNG.  They develop into thunderstorms  
which are very common in tropical regions throughout the world.  (Figure 
3). 
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Figure 2.  
Orographic clouds 
being caught up on 
high mountains in 
East New Britain.  
Arrow shows 
direction of 
prevailing wind 
(SE). 

Photo:  J. Broadfoot 

Figure 3.  Cumulonimbus clouds of the type often seen in PNG.  These clouds form 
due to uprising of warn moisture-laden air.  The development of these clouds 
generally reaches a maximum later in the afternoon in tropical regions.  
Thunderstorms commonly result from the growth of these clouds.  (Source: Moran, 
J.M. and Morgan, M.D. (1991).  Meteorology:  The Atmosphere and The Science of 
Weather.) 
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2. Weather 
Weather study is very important because weather affects life on earth 
including life of human beings.  It affects transport, agriculture, 
communication, construction, etc.  Better understanding of it and its’ 
accurate prediction will help many people. 

The study of weather is called meteorology and the scientist who study it 
are called meteorologists.   

The weather of an area is determined by the temperature, rainfall, wind 
and evaporation that an area experiences each day. 

Weather measurement 
Main quantities studied by meteorologists are: 

• Temperature (temperature of the air in the region). 

• Humidity  (the measure of the amount of water vapour in the air). 

• Rainfall (or the amount of rain that fell in an area) 

• Wind direction 

• Wind speed  

• Cloud cover (type and amount of cloud cover). 

• Air pressure (or the pressure of the air in the region). 

Some of these quantities are measured using the instruments whilst the 
others are measured indirectly using the information or observations.  
Here is the table showing the information on the quantity and instruments 
and units used for measuring the quantities.  The Table below 
summarises the measurements, instruments and physical units. 

 

Quantity Instrument used Unit used 

Temperature Thermometer degree celsius (°C) 

Humidity Wet and dry bulb 
thermometer 

Percentage (%) 

Rainfall Rain gauge millimetres (mm) 

Wind Direction Wind vane Compass points (N, E, S, W) 

Wind Speed Anemometer km/h 

Air Pressure Barometer Millibar (mb) or hectopascal (hp) 

A weather station is a place where instruments are set up to measure the 
weather.  Weather instruments must be set up in an open area where they 
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will be fully exposed to the weather.  A Stevenson Screen is a special 
box used to house maximum and minimum thermometers. 

 It is important that readings of weather instruments are made at the same 
time each day. Weather information is collected in many centres and sent 
to the National Weather Service.  Weather information can be shown on 
maps using International recognised symbols and by drawing graphs.  By 
studying weather records over many years regular patterns can be 
observed. 

Weather reports 
Meteorologists used an agreed language (vocabulary) to report the weather and 
observations. 

Meteorologists preparing weather forecasts and warnings compress a lot of 
information into standardised, brief messages.  Their predictions for electronic 
media and newspaper 'headline' forecasts must be particularly concise.  
Working under frequent deadlines (all capital city forecasts, for instance, are 
updated several times a day), forecasters summarise information using consistent 
terminology to minimise the risk of misunderstanding. 

Because forecasts are written for a specific time span and area, they should not 
carry too much detail, as they must be valid over large areas, perhaps 10 000 
square kilometres for a capital city.   

The following definitions of some common forecasting terms will help you 
extract the maximum information from forecasts.  (These descriptions have been 
provided by the Bureau of meteorology, Australia). 

Clouds 
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, 



Unit:  Environmental Science 

 8 

mostly/mainly cloudy. 
• If expecting a major change in cloud cover, they usually indicate 

a distinct trend, e.g., becoming sunny or cloud increasing. 

Precipitation 
Precipitation is any or all of the forms of water particles, whether liquid (e.g., 
rain, drizzle) or solid (e.g., hail, snow), that fall from a cloud or group of clouds 
and reach the ground.  
Rain is 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. 

Showers  are falls of rain, hail or snow that usually begin and end suddenly. 
Relatively short-lived, but may last half an hour.  Often, but not always, showers 
are separated by blue sky.   

Terms used to describe the forms of precipitation are: 
Drizzle Fairly uniform precipitation composed exclusively of very small water 

droplets (less than 0.5 mm in diameter) very close to one another. 
Dry Free from rain. Normally used when preceding weather has also been 

relatively dry, and dry weather is expected to continue for at least a day 
or so. 

Fine No rain or other precipitation (hail, snow, etc). The use of fine is 
generally avoided in excessively cloudy, windy, foggy or dusty 
conditions. 

Fog Suspension of very small water droplets in the air, reducing visibility at 
ground level to less than a kilometre. 

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

Mist Similar to fog, but visibility remains more than a kilometre. 

Length (How long will it rain?) 

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

breaks. 
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Intensity 

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 run 

off from roads or roots.  Generally visibility is reduced, but 
not less than 1000 m. 

Snow Small sparse flakes. Visibility generally reduced but not less 
than 1000 m. 

Hail Sparse hailstones of small size, often mixed with rain 
Moderate 
Rain Rapidly forming puddles, down pipes flowing freely, some 

spray visible over hard surfaces. 
Drizzle Window and road surfaces streaming with moisture.  

Visibility generally between 400 and 1000 m. 
Snow Large numerous flakes and visibility 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. Visibility generally reduced 

below 400 m. 
Hail A proportion of the hailstones exceed 6mm diameter. 

Distribution of showers (or other weather phenomena) 

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. 
Other weather forms often reported are: 
Smog (contraction for 'smoke fog') is a fog in which smoke or other forms of 
atmospheric pollutant have an important part in causing the fog to thicken, and 
have unpleasant and dangerous physiological effects. 
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A thunderstorm is one or more sudden electrical discharges manifested by a 
flash of light (lightning) and a sharp rumbling sound (thunder).  A severe 
thunderstorm produces hail at the ground with a diameter of 2 cm or more; wind 
gusts at the ground of 90 kph or more; tornadoes; very heavy rain likely to 
cause flash flooding. 
Orogenic rains occur when the prevailing wind carries moisture laden air 
from the oceans over land towards the mountains, which cause the moist 
air to rise, cool and cause precipitation. 

Monsoons  are caused by the complex interaction between warm tropical 
air, warm oceans and the low pressure zones called monsoon troughs .  
These occur seasonally in the zone between about 20° north and 20° 
south of the equator.  The monsoons are responsible for summer rains in 
much of the northern part of PNG. 

WIND 
Temperature of the air is very important because uneven heating produces 
differences in air pressure and creates convection currents. 

A.  Air over the land becomes warmer during the day and the warm air 
(lower pressure and less dense) rises and cool air from above the ocean 
moves in to take its place resulting in the formation of a sea breeze .  B.  
At night the land cools and the air over the ocean is warmer so the reverse 
happens.  This is called a land breeze . 

A gust is any sudden increase of wind of short duration, usually a few seconds. 

A squall comprises a rather sudden increase of the mean wind speed, which 
lasts for several minutes at least before the mean wind returns to near its 
previous value.  A squall may include many gusts. 

The wind is a continuous succession of gusts and lulls associated with equally 
rapid changes of direction over a range, which may exceed 30°.  The mean 
wind speed over a period of time is therefore the mean of many gusts and lulls.  

Figure 4.  The 
mechanism of land 
and sea breezes.  A:  
Sea breeze during 
day.  B:   Land 
breeze at night. 
(From: Moran, J.M. 
and Morgan, M.D. 
(1991).  Meteorology:  
The Atmosphere and 
The Science of Weather) 
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Usually only the mean wind is forecast, unless the gusts are expected to be a 
significant feature.  For instance, fresh, gusty southwest winds indicates that the 
mean wind speed will be between 17 and 21 knots and the mean wind direction 
will be from the southwest, but that there will also be gusts to speeds 
significantly higher than the mean. 

Global circulation and weather maps 

The earth’s surface air above warm tropical areas are warmer and rises and are 
replaced by cool denser air from the poles.  Thus there is a tendency for air to 
move from the polar region to equatorial regions at lower altitudes and from the 
equatorial regions towards the poles at high altitudes.  This results in trade 
winds. 

What trade winds affect the weather and climate of PNG at different 
times of the year? 

Winds are mainly controlled by pressure systems and air moves from areas of 
high pressure to low pressure.  The pressure systems generally move from west 
to east due to the spin of the Earth.   

Figure 5.  A typical weather map showing the pressure systems and associated 
warm and cold fronts of air masses.  (Source:  Australian Weather Bureau).  

Maps of this type are rarely published in PNG newspapers! 
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Beaufort Wind Scale 
The Beaufort Wind Scale was devised to provide a uniform description of the 
wind on land or at sea.  Meteorologists and the general public are able to 
estimate the speed of the wind by observing the behaviour of objects on land 
and the waves at sea. 

The Table given on the next page lists the major Wind descriptions which are 
used in boating and weather forecasts.   

F Activity 1. PNG Forecasts and weather maps. 
The forecast for PNG Provinces, listed in figure 6, describes the expected wind 
for each province.  Form groups and select one Province each. 

1  Refer to the information on the previous pages and the next page, and 
write a full description for each Province, including the actual speed 
range for the expected wind. 

2  Observe the actual effect of the wind at your location and write a 
description in weather forecaster “language”. 

3  Look at the weather map (Figure 5).  The 
large numbers are pressures in millibars.   

(a) What are the highest and lowest pressures 
shown on the map? 

(b) Winds move anticlockwise around high 
pressure centres and clockwise around 
low pressure centres in the Southern 
Hemisphere.  In what direction would the 
winds being blowing at Port Moresby? 

(c) What is the expected wind speed at Port 
Moresby?  (Look at the Thursday Island 
figure.) 

(d) Strongest winds usually occur where the 
isobars are close together (high pressure 
gradient).  Where, in Australia would you 
expect the fastest winds? 

Figure 6.  Weather and tide forecasts for PNG 
for 29th April, 2002.  (From:  Post Courier). 
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Table 1.  Wind description derived from the Beaufort Wind Scale 
 Limits in knots km/h Description on land Description at Sea 
Calm 0 0 Smoke rises vertically Sea like a mirror 
Light winds 10 knots or less 19 km/h or less Wind felt on face; leaves 

rustle; ordinary vanes moved 
by wind. 

Small wavelets, ripples formed 
but do not break; a glassy 
appearance maintained. 
 

Moderate 
winds 

11-16 knots 20-30 km/h Raises dust and loose paper; 
small branches are moved. 

Small waves - becoming 
longer; fairly frequent white 
horses. 
 

Fresh winds 17-21 knots 31-39 km/h Small trees in leaf begin to 
sway; crested wavelets form 
on inland water. 
 

Moderate waves, taking a more 
pronounced long form; many 
white horses are formed - a 
chance of some spray 

Strong 
winds 

22-27 knots  
(Strong wind 
warning issued at 
25 knots)  

41-50 km/h Large branches in motion; 
whistling heard in telephone 
wires; umbrellas used with 
difficulty. 
 

Large waves begin to form; the 
white foam crests are more 
extensive with probably some 
spray 

 22-33 knots 51-61 km/h Whole trees in motion; 
inconvenience felt when 
walking against wind. 
 

Sea heaps up and white foam 
from breaking waves begins to 
be blown in streaks along 
direction of wind. 
 

Gale 34-40 knots (Gale 
warning issued at 
34 knots)  

62-74 km/h Twigs break off trees; 
progress generally impeded. 
 

Moderately high waves of 
greater length; edges of crests 
begin to break into spin drift; 
foam is blown in well marked 
streaks along the direction of 
the wind. 

 41-47 knots 75-87 km/h Slight structural damage 
occurs -rooting dislodged; 
larger branches break off. 

High waves; dense streaks of 
foam; crests of waves begin to 
topple, tumble and roll over; 
spray may affect visibility 

STORM 48 – 55 knots 88-102 km/h Seldom experienced inland; 
trees uprooted, considerable 
structural damage. 

Very high waves with long 
overhanging crests; the 
resulting foam in great patches 
is blown in dense white 
streaks; the surface of the sea 
takes on a white appearance; 
the tumbling of the sea 
becomes heavy with visibility 
affected. 

 >56 knots  >103 km/h Very rarely experienced - 
widespread damage. 

Exceptionally high waves; 
small and medium sized ships 
occasionally lost from view 
behind waves; the sea ii 
completely covered with long 
white patches of foam; the 
edges of wave crests are 
blown into froth. 
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F Activity 2.  Recording the weather 
Now it is your turn to try recording and describing the weather at your location.  
Set up the basic instruments to record the weather on a daily basis.  Record the 
results in the table below. 

1  Compare your observations over three weeks.   

2  When is the humidity highest?  What time of day? 

3  When is the temperature at a minimum and maximum? 

4  What types of clouds were seen on the days it rained? 

5  Sketch the cloud types observed. 

6  Was the weather normal or abnormal for this time of the year?  Refer 
to old weather records for PNG and the weather forecasts from 
newspapers. 

WEATHER RECORDING SHEET 

NAME : _________________________ 

 

TIME TEMP RAIN WEATHER 

WK Day Min Max Record in 
mm 

am pm 

 Mon      

5 Wed      

 Fri      

 Mon      

6 Wed      

 Fri      

 Mon      

7 Wed      

 Fri      
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F Activity 3.  Regional weather 
The satellite image shown below contains a cyclone and cloud patterns 
determined by the landform of the Eastern Coast of North America.  Study the 
photograph, discuss it with your group and try to answer the questions. 

1  Mark the following on the photograph: 

Cyclone; Orographic clouds (hint:  Rocky Mountains);  

2  Which way would the winds being blowing around the cyclone? 

3  Mark the direction on the photograph. 

4  What name is given to cyclones in the Northern Hemisphere? 

5  Describe what you would do if a cyclone warning were issued for your 
locality in PNG.  

6  PNG has many thunderstorms.  What should you do during severe 
thunderstorms to avoid lightning strike? 
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Safety at sea 
There are many fatalities and losses of property due to boating accidents in 
PNG waters.  Often these accidents could have been avoided by being familiar 
with the warning signs of bad weather. 

The warning signs do not have to come from a newspaper or weather 
forecaster.  Often observations of the changing wind directions and sea 
conditions will be a warning in itself. 

One of the biggest is calm near-shore conditions due to the land breeze, which 
entice seafarers into thinking it is relatively calm, however the conditions beyond 
the horizon might be rough.  How can you tell? 

The types of warnings include: 

• Radio warnings (small ship warnings of winds, storms and cyclones) 

• Newspapers (daily weather forecasts) 

• Television (weather forecasts) 

• Visual signs (wind direction and strength, sudden changes, squalls, 
waves) – See Tables 2 and 3. 

F Activity 4.  Safety at sea 
Form groups and discuss and answer the following questions: 

1  Remember and discuss accidents at sea that have affected 
yourself or relatives (wantoks and tambus).  Describe the 
conditions that caused the accident.  Could the accident 
been avoided with a better knowledge of the weather?  
Why do you say this? 

2  The WARNING (at right) was issued by the PNG Weather 
Bureau.  Use Tables 1 and 2 to describe the expected 
wind speed and conditions at sea.  Which parts of PNG 
are affected? 

3  Discuss the following scenario.   

“I am standing on the beach looking out to sea.  There is a cool breeze 
blowing on my back.  The sea surface is like glass but there is a swell which 
causes breakers at the beach edge.  I notice that the swells are breaking on 
the shore every 6 seconds and are about 50 metres apart.” 

Describe the conditions in terms of winds.  What height would the swell 
be at sea? (Table 3).  How would you describe the sea conditions that 
could be expected?  (Table 2). Would you set to sea or not?  Why? 

Warning:  Strong 
wind warning current 
for all coastal waters 
from Torres Strait to 
Milne Bay Islands, 
including Vitiaz Strait 
and Saint George 
Channel. 
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4  What would your group consider essential items of safety equipment in 
a small boat (canoe)?  Provide reasons for your recommendations. 

5  What other ways do local seafarers assess the sea conditions before 
setting out? 

Table 2.  Sea and swell states 

Description Height (metres) Effect 

Calm (glassy) 0 No waves breaking on beach 

Calm (rippled)   0 - 0.1 No waves breaking on beach 

Smooth  0.1 - 0.5 Slight waves breaking on beach 

Slight  0.5 - 1.25 Waves rock buoys and small craft  

Moderate 1.25 - 2.5 Sea becoming furrowed 

Rough 2.5 - 4 Sea deeply furrowed 

Very rough 4 - 6 Sea much disturbed with rollers having steep fronts 

High 6 - 9 Sea much disturbed with rollers having steep fronts 
(damage to foreshore) 

Very high 9 - 14 Towering seas 

Phenomenal over 14 Precipitous seas (experienced only in cyclones) 

 

Table 3.  Swell as indicators of wave height 
Description Wave Length Period  Wave Height 

Low swell of short or average 
length 

0 – 200 m Less than 11 sec 0 - 2 m 

Long, low swell over 200m Greater than 11 sec 0 - 2 m 

Short swell of moderate height 0 - 100m Less than 8 sec 2 - 4 m 

Average swell of moderate height 100 - 200 m Greater than 8 sec, less 
than 11 sec 

2 - 4 m 

Long swell of moderate height over 200 m Greater than 11 sec over 4 m 

Short heavy swell 0 - 100 m Less than 8 sec 2 - 4 m 

Average length heavy swell 100 - 200 m Greater than 8 sec, less 
than 11 sec 

over 4 m 

Long heavy swell over 200 m Greater than 11 sec over 4 m 
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3. Climate 
Climatic regions and seasons 
Weather in an area can change from day to day but typical weather conditions 
are experience at different times throughout the years.  The average weather 
condition experienced in an area over a number of years is known as climate.  

Climatic variations and change 

The meteorologist's concept of climate is a dynamic one, including day-to-day 
changes of weather, the seasonal cycle, and small-scale variations of 
atmospheric conditions measurable over periods of two to 25 years.  Long 
series of observations show something like a "beat" phenomenon, with an 
unevenly varying wavelength.   

This built-in variability of the atmosphere results from the varying time lag 
between any single cause and effect, from the interaction of multiple factors, and 
from mechanisms set in progress by one or more variables operating over 
different time scales.  Climate is never stable but is subject to continuing 
oscillations, such as the waxing and waning of many atmospheric components 
over a variable period of 23 to 29 months.  For these reasons it is necessary to 
define climatic variations of different wavelength and amplitude and to decide 
which qualify as short- or long-term fluctuations and which are part of the built-
in, year-to-year variability and thus deserving of the rank of oscillations. 

The earth has three main climatic regions, namely the polar, 
temperate and tropical regions.  Polar and temperate climates 
have four definite seasons called spring, summer, autumn and 
winter.  This is caused by the tilt of the Earth. 

Spring is the season during which temperatures fall, causes the days get 
longer and nights get shorter. 

Summer is the season with the highest temperatures rise, longer days and 
shorter nights. 

Autumn is the season during which temperatures rise, days get shorter and 
nights gets longer. 

Winter is the season with the lowest temperatures, shorter days and 
longer nights. 

Tropical climates 
Tropical regions have only wet and dry seasons with approximately equal 
length of day and nights and a steady temperature throughout the year.  
This is experienced because of the tilt of the Earth and nearness to the 
Equator.  The wind direction across the equator changes twice a year. 
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The pattern of wet and dry seasons in Papua New Guinea is a result of 
these seasonal winds interacting with the mountains.   

Altitude has an effect on climate.  The higher the altitude the lower the 
temperature.  The height and direction of the mountain ranges also have 
important influences on the winds and resulting rainfall. 

PNG Climate 

Although all the climatic regions of Papua New Guinea are basically tropical, 
they are nevertheless varied.  In the lowlands, mean annual maximum 
temperatures range between 30 and 32°C, and the minimums are between 23 
and 24° C. Seasonal variation in temperature is slight, and the daily variation 
approximates the annual variation.  Cooler conditions prevail in the Highlands, 
where night frosts are common above 6,500 feet; daytime temperatures there 
generally exceed 22°C regardless of season. 

Rainfall, rather than temperature, is the determinant of season.  Precipitation is 
dependent on two wind systems, the south east trades and the north westerly 
turbulence zone (the monsoon), and on the three site characteristics of latitude, 
altitude, and exposure.   

The South Easterlies blow for approximately seven months (May to November) 
on the extreme south east of the country (Milne Bay) and for gradually shorter 
periods northward, predominating for only three months in the Admiralty 
Islands. Conversely, North Westerlies are more common on the north coast and 
in the Bismarck Archipelago, but they affect Port Moresby for only three to four 
months of the year (December through March).  

The Highlands seem to have their own airflow systems, receiving rain throughout 
the year with a total of between 2,500 and 4,000 millimetres.  With the North 
Westerlies, rain is frequently from convectional storms, and rain shadow effects 
are reduced.  With the South Easterlies, however, exposure is particularly 
important.   

The Port Moresby coastal area is parched throughout the period of the South 
Easterlies, which flow parallel to the coast, yet where mountainous land lies 
athwart the airflow, as in New Britain or the southward-facing slopes of the 
Highlands, rainfall is extremely heavy, frequently exceeding 300 inches. Port 
Moresby receives less than 50 inches of rain annually, which causes problems of 
water and hydroelectric power supply. 
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4. Greenhouse effect and global warming 
The earth is surrounded by a thin layer of air called the atmosphere.  
The atmosphere acts like a glass or plastic of terrarium ensuring that the 
temperature never gets too cold or hot.  The levels of water vapour and 
other gases are just right to support the life on earth. 

Layers of atmosphere 
The atmosphere is divided into 
three main layers called 
troposphere, stratosphere and 
ionosphere.  Troposphere  is the 
layer closest the earth surface 
and it is responsible for climate 
and weather on earth. 
Stratosphere  is the middle layer 
of atmosphere.  The ionosphere  
is the outermost layer of 
atmosphere in which the 
movement of electromagnetic 
waves occur.  At the same time it 
prevents the dangerous rays from 
the sun from entering the earth’s 
atmosphere by absorbing them.  
The atmosphere also has the 
ability to keep some of the 
energy received from the sun this 
is known as green house effect. 

Greenhouse effect 
The Earth’s atmosphere acts like the glass 
used by the gardeners.   Light rays (UV - 
short wavelength electromagnet radiation) 
cannot get back through the glass so the heat is held inside the 
greenhouse.  The same kind of thing happens in the atmosphere.  Light 
rays from the sun heat up the earth’s surface.  However, the heat rays 
given out by the earth are prevented from escaping by carbon dioxide in 
the atmosphere.  The carbon dioxide and clouds hold the heat in, just as 
the glass does in the greenhouse. 

Greenhouse gases such as carbon dioxide, ozone, methane and CFC 
gases are known as greenhouse gases because they increase the 
capacity of the troposphere to absorb and re-radiate heat that might 
otherwise escape from the earth.  The amount of these gases is 

Figure 3.  The divisions of the 
Earth’s atmosphere (from: The 

Atmosphere of the Living 
Planet, Bureau of Meteorology, 

Australia.) 
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increasing very rapidly with the rapid changes in science and technology 
to advance life style on earth.  Thus the increase in the amount of 
greenhouse gas causes excess global warming on earth.  

Global warming 
Since the industrial revolution in the Western society in early ninetieth 
century man has generate increasing volumes of atmospheric waste, 
most notable carbon dioxide.  The increase in the troposphere means 
less heat escapes and the surface temperature on earth rises.  The 
increase in the amount of carbon dioxide is caused by mainly burning of 
fossil fuel released of CFC gases from the use of chemicals and partly 
deforestation and change in agricultural practices. 

It is believed that this is the gradual warming of climate over the past 100 years 
and can get worst as the temperature of earth is increasing. This will in turn 
cause melting of ice in the polar regions that will cause rise in the sea level in 
several meters. 

What are the consequences of excessive global warming? 

The Western society have generated increasing volumes of atmospheric waste, 
most notable carbon dioxide Pacific Islands have contributed very little to the 
distraction of the atmosphere but will be affected badly. 

The life, water supplies, climate, vegetation, soil, etc will be affected. This is 
likely to happen because the temperature change in the air and the rising level of 
sea that will cover some Islands. 

A possible solution 

Cut down or replace the use of chemicals that produce greenhouse gases and 
deforestation, burning and industrial pollution.  Reduce the amount of rice 
growing in paddies.  Switch to dry land rice farming.  Reduce the amount of 
livestock that eat grass.  Both wet rice growing and ruminants (cows) produce a 
lot of methane that reacts with and diminishes ozone. 

Ozone 
Atmosphere contains special oxygen called ozone in its third layer.  The 
amount of ozone is so small but it has a very important job that is to 
absorb all the dangerous rays from the sun making sure only the safe 
ones pass through to the earth. 

Ozone Depletion 

Ozone is a special type of oxygen found in the ionosphere.  There is not much 
ozone in the air.  Unlike normal oxygen ozone has a molecule with 3 oxygen 

O3 
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atoms.  At the ground level there is usually a very small amount of ozone 
naturally produced by the action of lightning on the oxygen molecules.   

Higher in the atmosphere ozone act as protective, ozone molecules act as 
protective barrier absorbing harmful ultraviolet radiation, but in the lower part of 
the atmosphere it acts as a green house gas. 

Ultraviolet radiation and ozone  

The ozone layer protects live on Earth from ultraviolet solar radiation.  In other 
words, it provides an important productive layer of gas that filters out much of 
the suns harmful so the Earth and the things in it receive only the safe rays. 

How the ozone layer is form and destroyed.  Ozone is continually being 
produced and destroyed by some reactions in it.  In this recent years holes in the 
ozone layer have developed over both the Antarctic and Arctic.  The holes are 
due to the reaction of free chlorine with ozone.  The ozone molecules do not last 
long, the particles break apart and form normal oxygen and other compounds 
leaving the hole.   

The primary source of chlorine is thought to be the fluorocarbon commonly used 
in the refrigeration and pressure pact industries including the product commonly 
known as freon.  The holes appear over the polar regions because only in those 
region is cold enough for chlorine compounds to freeze and dissociate to release 
ionic chlorine. 

Some chlorine atoms that end up in the atmosphere react with the ozone and 
form compounds.  About 90 percent of chlorine are in compounds and do not 
react with the ozone.  However during winter in Antarctica unique weather 
condition allow the build up of stratospheric clouds.  Chemical reaction occurs 
on the surface of ice crystals in the clouds to release the chlorine gas molecule 
(Cl2) from these usually inactive compounds.  The molecular chlorine 
accumulates during the dark Antarctic winter.  When the sunlight appears in the 
spring the chlorine molecule break into free chlorine atom which destroys ozone. 

Chlorofluorocarbons (CFCs )  

These are gases from synthetic chemicals.  Chlorofluorocarbon gases were used 
in the refrigerators, aerosol spray cans, air-conditioners, plastic foam, dry 
cleaning and for cleaning the parts of the computers.  However these have been 
largely phased out. 

The 'hole' in the ozone layer 

These holes allow more harmful ultraviolet radiation from the sun.  The holes are 
caused by the chlorofluorocarbon and nitrous oxide (gases produced from 
reaction between nitrogen and oxygen gases. 
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A possible solution 

Most countries have reduced the use of chemicals that produce CFC gases.  

Do you thick the solution is possible?  Explain your answer. 

Check Up 
1. Unscramble the jumbled words below and write them in 

the blanks in the sentences. The ten words are related 
to the weather and climate. 

 

ELICTAM, TERROHPPOSE,  WCAYTCELRE, MYEGOOTLOERO, 
AIRN, DWNI, MSTETIGEOOLOR, ETMETPARE, 
GHGROAEUSESSNEES, ZEONO, 

2. Complete the following: 

(a) _______________ is one of the three layers of atmosphere 
responsible for the weather on earth. 

(b) _______________ are moving air masses set in motion by 
the uneven heating of the Earth Surface. 

(c) _______________ occurs when the air can no longer hold 
its water.  _______________ is used and reused over and 
over again in a continual cycle called _______________ 
forms from cloud droplets which have grown in size.   

(d) _______________ is the study of weather and 
_______________ is the person who studies weather. 

(e) _______________ is the average weather of an area. 

(f) _______________ is the climatic region which is between 
tropic and polar region. 

(g) Methane, carbon dioxide, chlorofluorocarbons and other 
gases which contribute to greenhouse effect through their 
increased concentration in the earth’s atmosphere are 
known as _______________. 

(h) _______________ is a form of oxygen found in the earth’s upper 
atmosphere. It helps to protect the earth from the suns harmful rays. 
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3. Complete this crossword on weather, weather instruments and 
records. 

   1.                   

           2.        

   3.                4.   

       5.            

               

     6.              

                   

               

    7.               

               

                   

               

    8.               

               

 

Across 

1. Masses of moving air set in motion by uneven heating of the earth surface. 

2. Type of precipitation. It is experienced all over Papua New Guinea.  

5. Instrument used for measuring air pressure. 

6. The average weather that is experienced over a number of years. 

7. The season during which temperatures fall and cause the days get 
longer and nights gets shorter. 

8. Instrument used for measuring rainfall.  

Down 

3. How hot a thing is. 

4. Instrument used for measuring wind speed. 

 


