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A season is a division of the year, marked by changes in weather, ecology and hours
of daylight. Seasons result from the yearly orbit of the Earth around the Sun and
the tilt of the Earth's rotational axis relative to the plane of the orbit. In temperate
and Polar Regions, the seasons are marked by changes in the intensity of sunlight
that reaches the Earth's surface, variations of which may cause animals to go
into hibernation or to migrate, and plants to be dormant.

During May, June, and July, the northern hemisphere is exposed to more direct
sunlight because the hemisphere faces the sun. The same is true of the southern
hemisphere in November, December, and January. It is the tilt of the Earth that
causes the Sun to be higher in the sky during the summer months which increases
the solar flux . However, due to seasonal lag, June, July, and August are the hottest
months in the northern hemisphere and December, January, and February are the
hottest months in the southern hemisphere .

In temperate and subpolar regions, four calendar-based seasons (with their
adjectives) are  generally  recognized: spring (vernal),  summer (estival),
autumn (autumnal) and winter (hibernal). In American English, fall is sometimes
used as a synonym for both autumn and autumnal. Ecologists often use a six-
season model for temperate climate regions that includes pre-spring (prevernal)
and late summer (serotinal) as distinct seasons along with the traditional four.
Various calendars used in South Asia define six seasons (Basant, Grism, Varsa,
Sharad, Hemant & Sishir). Hot regions have two or three seasons; the rainy (or wet,
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or monsoon) season and the dry season, and, in some tropical areas, a cool or mild
season.

In some parts of the world, special "seasons" are loosely defined based on
important events such as a hurricane season, tornado season, or a wildfire season.

Axis tilt

The seasons result from the Earth's axis of rotation being tilted with respect to
its orbital plane by an angle of approximately 23.5 degrees. (This tilt is also known
as "obliquity of the ecliptic".)

Regardless of the time of year, the northern and southern hemispheres always
experience opposite seasons. This is because during summer or winter, one part of
the planet is more directly exposed to the rays of the Sun than the other, and this
exposure alternates as the Earth revolves in its orbit. For approximately half of the
year (from around March 20 to around September 22), the northern hemisphere
tips toward the Sun, with the maximum part occurring on about June 21. For the
other half of the year, the same happens, but in the southern hemisphere instead
of the northern, with the maximum around December 21. The two instants when
the Sun is directly overhead at the Equator are the equinoxes. Also at that moment,
both the North Pole and the South Pole of the Earth are just on the terminator, and
hence day and night are equally divided between the northern and southern
hemispheres. At the March equinox, the northern hemisphere will be experiencing
spring as the hours of daylight increase, and the southern hemisphere is
experiencing autumn as daylight hours shorten.

The effect of axial tilt is observable as the change in day length and altitude of the
Sun at noon (the culmination of the Sun) during ayear . The low angle of Sun
during the winter months means that incoming rays of solar radiation is spread
over a larger area of the Earth's surface, so the light received is more indirect and
of lower intensity. Lower intensity light is less able to heat the ground. Between
this effect and the shorter daylight hours, the axial tilt of the Earth accounts for
most of the seasonal variation in climate in both hemispheres.
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Climate is defined as the average weather patterns existing throughout several
years over a large portion of Earth's surface. Usually, climate is measured for a
specific area or region based on weather patterns over a 30-35 year time period.
Climate therefore varies from weather because weather is concerned only with
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short term events. A simple way to remember the distinction between the two is
the saying, "Climate is what you expect, but weather is what you get."

Since climate is composed of long-term average weather patterns, it encompasses
the average measurements of various meteorological elements like humidity,
atmospheric pressure, wind, precipitation and temperature. In addition to these
components, Earth's climate is also composed of a system consisting of its
atmosphere, oceans, land masses and topography, ice and biosphere. Each of these
is a part of the climate system for their ability to influence long-range weather
patterns. Ice for example, is significant to climate because it has a high albedo, or is
highly reflective, and covers 3% of the Earth's surface, therefore helping to reflect
heat back into space.

Although an area's climate is normally a result of a 30-35 year average, scientists
have been able to study past climate patterns for a large part of Earth's history
through paleoclimatology. In order to study past climates, paleoclimatologists use
evidence from ice sheets, tree rings, sediment samples, coral and rocks to
determine how much Earth's climate has changed through time. With these
studies, scientists have found that Earth has experienced various periods of stable
climate patterns as well as periods of climate change.

Today, scientists determine the modern climate record through measurements
taken via thermometers, barometers (aninstrument measuringatmospheric
pressure) and anemometers (an instrument measuring wind speed) over the past
few centuries .
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Definition: Temperature is a measurement of the average kinetic energy of the
molecules in an object or system and can be measured with a thermometer or a
calorimeter. It is @ means of determining the internal energy contained within the
system.

Heat vs. Temperature

Note that temperature is different from heat, though the two concepts are linked.
Temperature is a measure of the internal energy of the system, while heat is a
measure of how energy is transferred from one system (or body) to another. The
greater the heat absorbed by a material, the more rapidly the atoms within the
material begins to move and thus the greater the rise in temperature.

Temperature Scales

Several temperature scales exist. In medical sciences, the Fahrenheit temperature
is most commonly used, though the Sl unit Centrigrade (or Celsius) is used in most
of the world. The Kelvin scale is used often in physics, and is adjusted so that O
degrees Kelvin is absolute zero.
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The greenhouse effectis a process by which thermal radiation from a
planetary surface is absorbed by atmospheric greenhouse gases, and is re-
radiated in all directions. Since part of this re-radiation is back towards the
surface and the lower atmosphere, it results in an elevation of the average
surface temperature above what it would be in the absence of the gases.

Solar radiation at the frequencies of visible light largely passes through the
atmosphere to warm the planetary surface, which then emits this energy at
the lower frequencies of infrared thermal radiation. Infrared radiation is
absorbed by greenhouse gases, which in turn re-radiate much of the energy to
the surface and lower atmosphere. The mechanism is named after the effect
of solar radiation passing through glass and warming a greenhouse, but the
way it retains heat is fundamentally different as a greenhouse works by
reducing airflow, isolating the warm air inside the structure so that heat is not
lost by convection.

If an ideal thermally conductive blackbody were the same distance from the
Sun as the Earth is, it would have a temperature of about 5 .3 °C . However,
since the Earth reflects about 30% of the incoming sunlight, this idealized
planet's effective temperature (the temperature of a blackbody that would
emit the same amount of radiation) would be about —18 °C. The surface
temperature of this hypothetical planet is 33 °C below Earth's actual surface
temperature of approximately 14 °C. The mechanism that produces this
difference between the actual surface temperature and the -effective
temperature is due to the atmosphere and is known as the greenhouse
effect.[10]

Earth’s natural greenhouse effect makes life as we know it possible.
However, human activities, primarily the burning of fossil fuels and clearing
of forests, have intensified the natural greenhouse effect, causing global
warming.
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An earthquake (also known as a quake or tremor) is a violent movement of the rocks
in the Earth's crust. Earthquakes are usually quite brief, but may repeat over a long
period of time. They are the result of a sudden release of energy in the Earth's crust.
This creates seismic waves, waves of energy that travel through the Earth.

There are large earthquakes and small earthquakes. Big earthquakes can take down
buildings and cause death and injury. The study of earthquakes is
called seismology. Seismology studies the frequency, type and size of earthquakes
over a period of time.

When the earth moves offshore in the ocean, it can cause a tsunami. This can cause
just as much death and destruction as an earthquake. Landslides can happen, too.
This is an important part of the Earth's rock cycle.

Earthquakes are measured using observations from seismometers. The magnitude of
an earthquake, and the intensity of shaking, is usually reported on the Richter scale .
On the scale, 3 or less is scarcely noticeable, and magnitude 7 (or more) causes
damage over a wide area.
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Astormis any disturbed state of an environment or astronomical
body's atmosphere especially affecting its surface, and strongly implying severe
weather. It may be marked by significant disruptions to normal conditions such as
strong wind, hail, thunder and lightning (a thunderstorm),
heavy precipitation (snowstorm, rainstorm), heavy freezing rain (ice storm), strong
winds (tropical cyclone, windstorm), or wind transporting some substance through
the atmosphere as in a dust storm, blizzard, sandstorm, etc .

Storms generally lead to negative impacts on lives and property such as storm
surge, heavy rain or snow (causing flooding or road
impassibility), lightning, wildfires, and vertical wind shear; however, systems with
significant rainfall can alleviate drought in places they move through. Heavy
snowfall can allow special recreational activities to take place which would not be
possible otherwise, such as skiing and snowmobiling .

A thunderstorm, also known as an electrical storm, alightning storm, or
a thundershower, is a type of stormcharacterized by the presence of lightning and
its acoustic effect on the Earth's atmosphere known as thunder. Thunderstorms
occur in association with a type of cloud known as a cumulonimbus. They are
usually accompanied by strong winds, heavy rain and sometimes snow, sleet, hail,
or, in contrast, no precipitationat all. Thunderstorms mayline up in a
series or rainband, known as asquall line. Strong or severe thunderstorms may
rotate, known as supercells. While most thunderstorms move with the mean wind
flow through the layer of the troposphere that they occupy, vertical wind
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shearcauses a deviation in their course at a right angle to the wind shear direction.
Thunderstorms result from the rapid upward movement of warm, moist air .

Warm, moist updraft from a thunderstorm associated with a southward-moving
frontal boundary. They can occur inside warm, moist air masses and at fronts. As
the warm, moist air moves upward, it cools, condenses, and forms cumulonimbus
clouds that can reach heights of over 20 km (12 .45 miles). As the rising air reaches
its dew point, water droplets and ice form and begin falling the long distance
through the clouds towards the Earth's surface. As the droplets fall, they collide
with other droplets and become larger. The falling droplets create a downdraft of
cold air and moisture that spreads out at the Earth's surface, causing the strong
winds commonly associated with thunderstorms, and occasionally fog .

Thunderstorms can generally form and develop in any particular geographic
location, perhaps most frequently within areas located at mid-latitude when warm
moist air collides with cooler air. Thunderstorms are responsible for the
development and formation of many severe weather phenomena. Thunderstorms,
and the phenomena that occur along with them, pose great hazards to populations
and landscapes. Damage that results from thunderstorms is mainly inflicted
by downburst winds, large hailstones, and flash flooding caused by
heavy precipitation. Stronger thunderstorm cells are capable of producing
tornadoes and waterspouts .

There are four types of thunderstorms: single-cell, multicell cluster, multicell lines,
and supercells. Supercell thunderstorms are the strongest and the most associated
with severe weather phenomena. Mesoscale convective systems formed by
favorable vertical wind shear within the tropics and subtropics are responsible for
the development of hurricanes . Dry thunderstorms, with no precipitation, can
cause the outbreak of wildfires with the heat generated from the cloud-to-ground
lightning that accompanies them. Several methods are used to study
thunderstorms, such as weather radar, weather stations, and video photography.
Past civilizations held various myths concerning thunderstorms and their
development as late as the 18th century. Other than within the Earth's
atmosphere, thunderstorms have also been observed on Jupiter and Venus .

A storm surge occurs when water is pushed inland as a result of high winds. Coastal
zones are particularly at risk for storm surges. While typically associated with
tropical cyclones (hurricanes, typhoons, and cyclones) a storm surge can also occur
when abnormally high winds combine with a high tide.

ETATEA ATSTATT ATIREH TAT T ATEPUNG, HFATTARST Fraues AIASIIE
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