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        CLIMATOLOGY 
  

    Part A 
i)  
1. An isoseismic map is used to show lines of equally felt seismic intensity, generally measured on 

the modified Mercalli(MM) scale. Such maps help to identify earthquake epicenters, particularly 
where no instrumental records exist, such as for historical earthquakes. 

2. The dew point is the temperature at which air is saturated with water vapor, which is 
the gaseous state of water. When air has reached the dew-point temperature at a 
particular pressure, the water vapor in the air is in equilibrium with liquid water, 
meaning water vapor is condensing at the same rate at which liquid water is 
evaporating. 

3. The specific heat is the amount of heat per unit mass required to raise the temperature by one 
degree Celsius. 

4. The movement of air past the skin surface accelerates heat dissipation in two ways: 1. Increasing 
convective heat loss 2. Accelerating evaporation Cooling by air movement is most needed where 
there are no other forms of heat dissipation available, when the air is as warm as the skin and 
the surrounding surfaces are also at a similar temperature.  

5. The amount of heat to be supplied to a given mass of a material to produce a unit change in its 
temperature. The SI unit of thermal capacity is J/K. 

                                         
                                   

    Part B 
 

ii)  
1. Thunderstorm, a violent short-lived weather disturbance that is almost always associated with 

lightning, thunder, dense clouds, heavy rain or hail, and strong gusty winds. Thunderstorms arise 
when layers of warm, moist air rise in a large, swift updraft to cooler regions of the atmosphere. 
They are usually accompanied by strong winds, and often produce heavy rain and sometimes 
snow, sleet, or hail, but some thunderstorms produce little precipitation or no precipitation at 
all. The topography of an area can influence the weather and climate. 

2.    
I. Highest temperature recorded for a month 

II. Maximum amount of moisture the air can hold. 
III. An index that measures the amount of driving rain on a vertical surface. Calculated by 

multiplying the average annual wind speed by the average annual rainfall on the horizontal. 
 
 

mad
inpoly.

co
m



3.  

                       
 

4.  
 Lack of maintenance.   
 Lack of circulation and airflow. 
 Replacement after some time period 
 High energy bills. 
 Environmental issues. 

5. .  
 

6. A Wind Scoop is a traditional architecture element made by Persian. It is commonly used at hot 
and dry climate areas such as Middle East and Africa. It works by prevailing winds and allow air 
to enter the building through the openings located at the top walls of the building. 
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7. Hot dry season: lower windows will be closed. 
 

 
 
 
 
 
 
 

    Part C 
 

iii)  
a) The global wind pattern is also known as the "general circulation" and the surface winds of 

each hemisphere are divided into three wind belts: 
 Polar Easterlies: From 60-90 degrees latitude. 
 Prevailing Westerlies: From 30-60 degrees latitude (aka Westerlies). 
 Tropical Easterlies: From 0-30 degrees latitude (aka Trade Winds). 
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 Polar Easterlies can be found at the north and south poles and they are cold and dry 
because of where it is located, which is at high latitudes. This type of wind system forms 
when cool air, at the poles, and then transfers to the equator. 

 Prevailing Westerlies are located in the 30-60 degrees latitude in the northern and 
southern hemispheres. They blow from west to east and occur in the clement part of 
the Earth. 

 Tropical Easterlies take direction in an east to west flow because of the rotation of the 
Earth. As air from the equator rises, it gets warmer and when it cools down, it comes 
back down to the equator. 

 
b) Vegetation can affect climate and weather patterns due to the release of water vapor during 

photosynthesis. The release of vapor into the air alters the surface energy fluxes and leads 
to potential cloud formation. Clouds alter the amount of sunlight, or radiation that can 
reach the Earth, affecting the Earth’s energy balance, and in some areas can lead to 
precipitation. 

              
iv)  

a) AIR TEMPERATURE 
 Heat exchange at surfaces varies between night and day, with the season. Latitude and the 

time of year, always influenced by the amount of cloud cover. 
 During the day, as surfaces are hosted by solar radiation, the air nearest to the ground 

acquires the highest temperature. 
 In calm conditions the air within 2 m of ground remains stratified in layers of differing 

temperatures. 
 Mixing of the hotter & cooler layers takes place as the heat build-up of the lowest layer 

becomes great enough to cause an upward eddy of warmer, lighter air. 
 At night particularly on clear nights, the ground loses much heat by solar radiation & soon 

after 
 Sunset its temperature falls below that of air. The direction of heat flow is reversed: from the 

air to the ground. 
                    AIR MOVEMENT  

 Air flowing across any surface is subject to frictional effects. 
 Type of ground cover affects the wind speed gradient. 
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 Near the ground-wind speed is always less then higher up. 
 On hilly site greatest wind speed at the crest of hills. 
 Small valleys & depressions will normally experience low velocities, except valleys since 

direction of the valley coincides with the direction of wind. 
 Day-time heating of air over barren ground often gives rise to local thermal winds in hot-dry 

regions. 
 Large stretches of water-local coastal breezes. 

 
 

b) Plants Used for Climate Control • For climate control, deciduous shade trees might be used 
to screen the hot summer sun or in winter permit the solar radiation to penetrate to the 
ground, or to the walls and windows of a building. • Large shrubs can serve as windbreaks to 
reduce wind velocities. • Changes in solar radiation or light levels are also possible with 
shading. •Vegetation In addition to these factors, a number of natural elements such as 
hills, valleys, water bodies, etc. affect the climate locally. 

 
 

  
 
v)  

a) If your body needs to cool down, these mechanisms include: 

 Sweating: Your sweat glands release sweat, which cools your skin as it evaporates. This 

helps lower your internal temperature. 

 Vasodilatation: The blood vessels under your skin get wider. This increases blood flow to 

your skin where it is cooler — away from your warm inner body. This lets your body release 

heat through heat radiation. 

          If your body needs to warm up, these mechanisms include: 

 Vasoconstriction: The blood vessels under your skin become narrower. This decreases blood 

flow to your skin, retaining heat near the warm inner body. 

 Thermogenesis: Your body’s muscles, organs, and brain produce heat in a variety of ways. 

For example, muscles can produce heat by shivering. 
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 Hormonal thermogenesis: Your thyroid gland releases hormones to increase your 

metabolism. This increases the energy your body creates and the amount of heat it 

produces. 

 If your internal temperature drops or rises outside of the normal range, your body will take 

steps to adjust it. This process is known as thermoregulation. It can help you avoid or 

recover from potentially dangerous conditions, such as hypothermia. 
 

            Heat balance equation 
            M - W = R + C + E + L + K + S 
 

b) The vasomotor in the medulla are responsible for regulation of cardiac electrical activity, 
myocardial performance, and peripheral vascular tone. Rhythmic changes in tonic activity of 
the vasomotor centers are responsible for slight oscillations of arterial pressures. The glands 
that make up the endocrine system produce chemical messengers called hormones that 
travel through the blood to other parts of the body. The constant adjustment of hormone 
levels lets the body function normally. 

vi)  
a) In the hot period heat flows from the outdoors into the building, where some of it is 

stored, and at night during the cool period the heat flow is reversed: from the building 
to the outside. As this cycle is repetitive, it is described as periodic heat flow. 

b) The time delay due to the thermal mass is known as a time lag. The thicker and more 
resistive the material, the longer it will take for heat waves to pass through. The reduction in 
cyclical temperature on the inside surface compared to the outside surface is knows and the 
decrement. 

                                    
vii)   

a)  
 ORIENTATION  
 EXTERNAL FEATURES  
 CROSS-VENTILATION  
 POSITION OF OPENINGS  
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 SIZE OF OPENINGS  
 CONTROLS OF OPENINGS 

b) Ventilation is mainly used to control indoor air quality by diluting and displacing indoor 
pollutants; it can also be used to control indoor temperature, humidity, and air motion 
to benefit thermal comfort, satisfaction with other aspects of indoor environment, or 
other objectives. 

                               
 

viii)    

a)   

       Central Air Conditioner, Ductless Mini-Split, Window Air Conditioner, Portable Air       
Conditioner , Smart Air Conditioner, Geothermal Air Conditioner. 

b) Thermal insulation helps keep a building cooler in summer and warmer in 
winter by decreasing the passage of heat through the exterior surfaces of a 
building. A wide variety of materials are used today as thermal insulation. 
These include wood, plastics, and metal products. 
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ix)    
a) Form & Planning 
 Orientation: Building will have to be opened up and oriented to catch whatever air 

movement.  
 Open up Plan for Cross Ventilation: Buildings tend to have open elongated plan 

shapes, with a single row of rooms to allow cross ventilation. Such rooms can be 
accessible from verandahs. Door & window openings should be as large as possible 
to allow free passage of air. 

 Arrangements of Buildings: Groups of buildings tend to be spread out. An extended 
plan in a line across the prevailing wind direction, afford low resistance to air 
movement and is an ideal solution. 

 Shading Device 
 

  
 
 

 
 
 

b) Air Flow & Openings: 
 Openings should be placed suitably to catch wind and will be large. 
 Position of surrounding buildings &  vegetation  
 Protection should be given for driving rain. 
 Ceiling mounted electric fans may be used. 

 
x)    

a)  
 The best external space in this type of climate is a courtyard. The small courtyard is 

an  excellent thermal regulator in many ways . 
 A pool of cool night air can be retained, as this is heavier than the surrounding warm  

air. 
 If the courtyard is small, breezes will leave such pools of cool air undisturbed. 
 High walls cut off the sun, and large areas of the inner surfaces and courtyard floor 

are shaded during the day. 
 Cooler air, cooler surfaces, the earth beneath the courtyard will draw heat from the 
 surrounding areas, reemitting it to the open sky during the night. 
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b)  
 Large openings, with massive shutters with thermal capacity could be a 

technological problem.  
 Can use shutters with a high thermal resistance, e.g. heavy shutters made of wood. 
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