Inthe previous lessons, vou have studied the dynamics ofthe atmosphere with special reference
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to s structure and composition, mesolation, aw pressure. winds, humidity and preciyptation:
These chimatic elements have a significant effect on our existence. For mstance, the houses we
build, the garments we wear, and the food we consume largely depend on the climatic

conditions. In this lesson, yvou will learn about the climate, major climate regions, climate

change - causes and consequences and global mitiatrves to mitigate the effects of climate

change. Clmnate and weather are sometumes used mterchangeably but they are conceptually
quite different. Therefore, to understand climate 1t 15 verv essential to comprehend the meanmg
of weather.

0

OUTCOMES

After studymg this lesson, leamer

differentiates betwesn weather and chimate;

describes vanious climate regions;

explams the concept of climatic change;

wlentifies the causes and consequences of climate change and

describes major global mitiatrves - related to climate change;

9.1 WEATHERAND CLIMATE

Asvou know, the blanket of arrwhich surrounds Earth is called atmosphere. Earth's atmosphere
15 very dynamic and contimally changing ona dailv basis n terms of temperature. pressure,

wind_ hurmdity and precipitation. You are aware that there s an mverse relationship that exists

between temperature and pressure; pressure and wind. For example, the area experiencing
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Dynamucs of high temperature will have low air pressure and consequently strong wind prevails and vice
Atmosphere versa. Inaddstion to that. temperature, pressure and wind affect preciptation. humidity, sunshine,
cloudiness and other atmosphenic conditions. Therefore, all these atmospheric elements are
mterconnected and mnfluence the atmospheric conditions of a place. These conditions differ
from place to place and time to time.

High Temperature Low Pressure Strong Wind
Temperature | —>  Pressure = —> Wind
Low Temperature High Pressure Calm Wind

Fig. 9 1. Relationship among the Weather Elements
a. Difference between Weather and Climate

Climate and weather are sometimes used as synonvms but they are not the same
(Table 1). The state of general atmospheric conditions with respect to temperature and
pressure 15 called weather An tmportant characteristic of weather 1s 1t changes every
day and can be erratic That 1z why we get datly weather updates and alerts. The
meteorolopical agencies like Indian Meteorological Department (IMDY) provide weather
forecasts. Onthe other hand_ chmate refers to the long-term averaged weather conditions
ofa particular area or region. According to the World Meteorological Organisation
(WMO). the average ofthe weather conditions 15 calculated fromthe data collected

over the peniod of 30 years.

Table 9.1 Dhifference between Weather and Climate

Criteria Weather Climate

Definmon Daily changes in the atmospheric Averaged weather conditions ofa
conditions 1s called weather particular regions 1s called chmate

Peniod of time Short perod -24 hrs Long period - more than 30 vears

Elements Temperature, air pressure, Average temperature, average
wind, precipration, hurmmdiry; pressure conditions, average wind
sunshine. cloudimess velocty etc

Areal Extent Small areaTocal Large area/Global

Change Very frequenthy Largely penmanent

Types Different types of weather Broadly one type of climate 15
conditions prevail ma day experienced m an area
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Factors Affecting Climate

There are various types of clunate on the basss of elements for example, hot or cold
{(withreference to temperature), dry or wet {(amount ofrainfall), and or humid (humisdity
or moisture content ). Different regions of'the world experience different types of climate
and influence human activities. To understand the varation m clhimates, let us discuss the
factors which cause the vanation m the clinate of a particular region The climate ofan

area is determuned by various factors. These factors are as follows:

L

IDhstance from the equator or Latitude: The climate of an area 1= mfluenced by
the distance from the equator. The places located near the equator are warmer
than the places located away from it. The reason. you have already leamt i lesson
3. s msolation BEquatorial areas recerve more heat as mtense vertical sun ravs fall
on a small area whereas Temperate and Polar Regions recemve slant rays which are
less mtense. Maldrves 1s located near the equator which experiences a hot climate
whereas Switzerland is situated far away and has a cold climate.

Elevation: Highlands are cooler than the lowlands. As we move upwards from
the sea level temperature decreases. The lapserate is 1 decreases with every 100
metres. Lehs sttuated at a ugher altitude when compared to Jaisalmer. Therefore,
Leh s cooler than Jaisalmer

Global Winds and Ocean Currents: Global winds ars also known as prevailing
winds. They are the result of atmospheric circulation cells and pressure belts.
Upwards and downwards movement of air causes precipitation. Besides that,
onshore winds are moisture-laden as they come from sea orocean therefore boing

ramn_ whereas off-shore winds onigmate from land and they are drv.

Another characteristic of prevailing winds 1 that they bring air from one tvpe of
climate to another. For example, warm winds that travel over water are mosture-
laden, the water vapour in the air will condense as it moves into cooler climates

and temperature coastal regions recetve heavy ramfall

Surface ocean currents are driven by a global wind system Thew pattern 1s
determined by the wind direction, Coriolis force and position of landforms. The
warm current raises the temperature ofthe coast and may bring rainfall while the
cold current reduces the temperature and creates fog and mist.

Due to the rotation ofthe earth, crrculation of wmds 15 deflected towards the gt
n the nerthern henusphere and left towards the southem hemisphers. This defection
15 called CorohsEffect.
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V1.

Geographic Character: Geographic character of an area encompasses the
locational aspect such as distance from the sea or ocean. drection of mountams
etc. As vou know, the sea has amoderating effect. The places near large water-
bodies have a low range of temperature and very high humidity. The places which
are away from the oceans experience extreme temperature as they are away from

water-bodies.

Direction of mountaimns 1s another factor which affects the chimate ofa region by
mfluencmyg the direction of moist winds to rize and cause ramfall on the windward
stde. And when thev descend on the leeward side they become drv and canse less
ramnfall For example, the places located on the windward side of Western Ghats
ke Mumbai recetve more rainfall as compared to Nagpur, which 1z located onthe
feeward side.

Vegetation: Chmate produces forest. desert and so on. Temperature and ramnfall
patterns decide the characteristics ofthe soil formation and eventually affect the
type of vegetation. Stony or sandy sotls are good conductors ofheat while black
clay so1l absorbs heat quickly. The areas whach lack vegetation like deserts are hot
during the day time and cold at night. On the other hand, forested areas have a
lesser range of temperature throughout the vear.

Other Factors: There are various other chimate controlling factors whach have
been highhghted mn followmge Table.

Table 9 2: Climate Controlling Factors

Factors Effects

Land Surface Albedo Evaporation Temperature

Oceans Albedo Evaporation Energy transferred from the ocean currents
and verfical mxmg

GreenHouse Gases Co,. 05

Solar Radiations Orbnal controls. Latsude

Clouds Albedo, Emussreity; Absorption, scattermg of solar radiation

Aerozols Absorption. Scattermg of solar radation. Condensation nuclet
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Dynamics of
. INTEXT QUESTIONS 9.1 Atmosphere

1. Write True agamst the correct statement and write False agamst the wrong statement.

(1) Weather provides average atmospheric conditions of a particular area.

(n) Area located near equator expenience low temperature
(1) Warm ocean currents increases the temperature of the coast

(7)) Thelower the elevation higher 15 the temperature.

9.2 CLIMATIC REGIONS

An area which has homogenous chmatic charactenstics and has geographic contiutty 1s knovwn
as climate regions. To create similar tvpes of climate regions, various attempts have been
made by the scholars but there 12 no single perfect classification avatlable It 12 beheved that
Greek philosopher, Anstotle, probably tmade the first attempt to classify Earth's chmate an the
basis of insolation He dnided the world into three thermal zones viz. torrid zone, temperate

zone and frigid zone. ——
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Fig 9 2: Thermal Zones ofthe World
a. Koppen's Classification of Climate

The most widely used empirical classification of chmate was developed by Waldinur
Koppen He identified a close relationship between climate and vegetation and believed
that vegetation is an indicator of climate type. On the basis of annnal and mean monthly
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temperature and precipitation data along with the distrbution of vegetation. he dovided
Earth's climate mto five major regions tropical. drv, temperate, cold and polar

Design of Koppen Classification: He recognised five major climatic regions and

designed by four capital English letters- A C. D_E on the basis of temperature and

one, B on preciptation. These major groups were subdinided and designed by small

letters, £ m. w, s based on seasonality of precipitation and temperature charactenstic.

Table 9 3: Major Climate Regions of the World by Koppen

Major Group Sub-Group Characteristics Climate
Tropical Hot Af Tropical Hot and rasy Hot and humd
and Hurmd ramforest all seasons clmate
Clmmate
Am Tropical Hot; seazonally Monszoon
Monsoon EXCESSIVE Clmmate
ramfall
Aw | Tropical Wet Hot; seasonally Savanna
and Diry drvesp. winter Climate
BSh | Subtropical Sem and; hot Hot Steppe
Steppe Clmmate
Dry EWh | Subtropical And; hot Hot Desert
Clmmate Desert Clmmate
BSk | Mid-Latitude Semuarid; cool Cool Steppe
Steppe Climate
BWk | Mid-Latitude Anid: cool Cool Desert
Desert Clinate
Warm Cs | Medtterranean Mild wanter; Medterransan
Temperate summer dry Climate
Chimate
Cw | ChmaType Mild vinter; China Type
winter dry Clinate
Cf Europe Mild wnter; Europe Chmate
moist all seasons
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D Cold Snow Df Hurnmud No dry season; Taiga Climate
Forest contmertal severe wiiter
Clanate
Dw Subarctic Winder dry and Contnental
Very severe Clmmate
E Polar Et Tundra Veryshort Tundra
Chmates summer
Ef | Polaricecap Perpetual ice Polarice cap
and snow
H Highlands Highland Highland with Undifferentiated
SNOW COVer highland chmates
b. Climatic Regions of the World
As vou are aware, Koppen has provided a chmate scheme with the first (Major Group)
and second letter symbols. For some regions like B, C and D, he has created third
letter symbols as well which has been discussed below. The distribution of climate
major groups, sub-groups and tts characteristics are presented m Table 9.3 and map
highlights the locational aspect. If has been devided five major groups.
(1} Major Group A- Tropical Hot and Humid Climate
(1) Major Group B: Dy Chimate
(n) Major Group C: Warm Temperate Climate
{r) Major Group D: Cold Snow Forest Climate
{v) Major Group E: Polar Climate
L Group A Climate: The tropical hot and humid climate i1s characterised with high
temperature (>=18°C) and hugh ramfall {6 cms) throughout the vear. Onthe basis of
seasonality and perodictty of rainfall. 1t has been further subdrided mto Af Aw and
Am
ii. Group B Chimate: Dry chimate 1s sigmified with low precipitation and high rate of

evaporation. The region 1s further classified mnto BW and BS. On the basis of annual
temperature, it has been further subdrnded mto-

BWh =Tropical hot desert with mean annual temperature =18°C

B5Sh= Tropical steppe climate with average annual temperature =18°C
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BWk =Moderate latttude cold desert climate with mean annual temperature <18°C
BSk =Moderate lattude cold steppe climate with average anmual temperature <1 8°C

Group C Climate: Warm Temperate Ramny climate 15 charactenised with precipitation
throughout the vear with mean temperature rangmg between 3°C to 13°C. On the
basiz of seasonality oframfall the region further categorised mto-

Cf=DPreciprtation> 1 2" throughout the vear. This category has three second order
sub-classes namely Cfa (Humd subtropical), Cib (manine west coast type) and Cic

(marme tvpe with short cool summers)

Cw="Winters are mild and drv. Its second order classes are Cwa (Subtropical monsoon)
and Cwh {Tropical Upland)

Cs=Wmters are wet but summers are drv, preciptation=< 1 2" The second order sub-

categones are Csa (Interior Mediterranean) and Csb (Coastal Mednterranean).

Group D Chmate: In the cold snow frost chimate, average temperature varies between
0°C to = 10°C. This type of climate has been further classed imnto Df and Dw. The
second order sub-regions are:

Df=Humad cold climate withno dry seazson

Dfa = Hutmd contmental with long warm summer

Dfb =Hunud contmental with short warm sunmer

Dfc = Sub-arctic with hurud short cool summer

Did = Sub-arctic with humid extremely cold wanters

Dhar = Humad cold with dov winters

Drwva = Humid Contmental clunate with long hot summers
Dwb=Humid Continental warm summer

Dwe = Sub-arctic short cool summers

Dwd = Sub-arctic extremely cold winters and short cool sumimers

Group E Chmate: The region 1= featured with very cold conditions in which average
temperature 15 <10°C_ The second order classes are as follow

ET =Tundra chmate rangmg between 0°C to 10°C

EF = Permanent snow field temperature <0°C.
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Fig 9.3 Koppen's Climatic Classification

. INTEXT QUESTIONS 9.2

1. Multiple Choice Questions
1 Koppen identified how many major climatic regions ofthe world:
(2) 6 b) 4
() 3 d 7
1. Clmate classification of Koppen 15 considered as
(a) Appled
(b) Empmical
(c) systematic
d) Genenc
m  Greeks doaded the world climate into how many thenmal zones
(@ 3 (b) 4
(e) 3 (d) &
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Dymarmics of . Major climate group "C" refers to:
Armosphere

(a) Tropical hotand hurmd clomate
(b) DryChmate

(c) Warm Temperate Chmate

Notes (d) Polar

9.3 CLIMATE CHANGE

In the previous sections, you got some understanding about the present climatic regions.
Largely; the type of climate we expenience mught have prevailed thousands of vears ago with
mild changes. The earth has observed various changes in the climate since tts evolution.
Geolomeal and hustorical records prove that chmate change 15 not a new phenomenon; mstead,
it's natural and contimuous. Geological records with reference to glacial and mrerglacal periods
provide traces of advance and retreat of glaciers in the lnghlands. On the other hand, historical
records especially documents signify that earth expertences dryv and wet periods.

Currently, the clinate of all the regions of the world 1s changmng drastically Therefore, climate
change 15 a global phenomenon which refers to significant variations i the statistics of averaged
weather conditions over a period of time. It has become a senous problem for mankmd.

a. Climate Change and Climate Variability

If a person truly wants to understand the concept of climate change then its important
to understand chimate variabilitv. As vou are aware that Earth's climate 15 dynamac and
another stgmificant feature s tts vanabidlity Therefore, chmate variability refersto anomalies
m the existing state of climate which can be observed spatially and temporally. Onthe
other hand. climate change denotes changes i either the average state of climateorin
terms of tts variability; contiming for several decades ormore. The difference between
chmate variahlty and chmate change 15 prvenm Table 9 4.

Table 9 4: Difference between Chmate Variability and Climate Change

Climate Variability Climate Change

The fluctuations mthe distinct weather A mean or average trend of chimate variabiltty

events results m climate varahility 15 known as Chimate change
It inchides short pertod of combmed It mnchudes long period of accumulated form of
form of weather trends chmate variability

It 1z a mmcro level or regional phenomenon - It 15 a macro level or global phenomenon.
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Global Warming

Global warmmg refers to the heating ofthe whole Earth's ar temperature over the past
few centunies. This phenomenon occurred due to the presence of greenhouse
gases Greenhouse 1s a structure n which sun's heat is trapped and used for proniding
warmth. For example, if vou park your car in an open area on a hot sunny day, after
sometime vou will find that solar energy entered mnto the car through the door's glass or
windscreen and trapped mthe carresulting m excessne heating. Sumlarhy, our atmosphere
behaves like a greenhouse m the presence of greenhouse gases. The gases that absorb
long wave radiation are called greenhouse gases. The whole process that heats the
atmosphere 15 referred to as the greenhouse effect. It increases the temperature of the
troposphere.

The major greenhouse gases (GHGs) which help in mereasing global warning are carbon
dioxude, chlorofluorocarbons, methane, carbon monoxide, ozone and nitrous oxde.
The effectrveness of any greenhouse gas depends upon the magnitude ofthe increase m
1ts concentration, fts hifetime m the atmosphere and the wavelength of radiation that 1t
absorbs. Chlorofluorocarbons and ozone are highly effectnve gases whereas carbon
dioxude 1z largely concentrated m the asmosphere The level ofCo2 i constanthy increasmg
due to burning of fossil fuel and changes in the land use_ Tt s growing at about 0.3 per

cent yearly:

Trends of Global Warming: One ofthe prime problems ofthe world in the present
century 1s earth's rising temperature or global warming Now, let us explore to what
extent our earth has warmed up. Earth's rapad heating started with the industrial revolution.
Since the advent of mdustrialization, the global annual temperature has rizen to more
than 1%. From 16880 to 1980, 1t has mcreased onan average by 0.07% every decade.
Smce 1981, the rate of growth in the global temperature has doubled. For the last four
decades, 1t has risen by 0.18% every 10 years_ Ifthe trend continues then the global
temperature would reach around 1 3% m 2040,
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Fig. 9.3: Global Warmmg (Source: IPCC)
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B |
DO YOU KNOW?

Till now; our planet has experienced 9 out of 10 warmest vears since 1880,

Tt 1s beheved that the yvear 1998 was the warmest i the historv of earth’s chmate.

- INTEXT QUESTIONS 9.3

8

Fill m the blanks

M and _________records prove that climate change 15 not a new phenomenon_
mstead it's natural and contmmious.

) o is the heating ofthe whole Earth's atr temperature over the past few

(1) Clmate changesa.. ... phenomenon.

(1v) The whole process of heating the atmosphere iscalledthe .. ... .

9.4 CAUSES AND CONSEQUENCES OF CLIMATE CHANGE

As vou know, Earth's climate 1= dynamic and keeps on changmg through natural processes.
The matter of concern s that the changes that are occurring presenthy have been exaggerated
due to human activities. The causes of chmate change can be drded mto two categories 1e.
natural and man-made.

a.

Natural Causes:

. Continental Drift: Around 200 million vears ago, the face of the earth was not
the same There was a large landmass which had drifted apart due to tectonic
forces. The drift had an impact on chmate as 1t changed the position of landmass
and waterbodies. It resulted m the changes m the flow of ocean currents and winds.
Besides that, Himalava was born out ofthis phenomenon which shapes the climate
of'the Indian subcontinent.

i. Ocean Currents: Asvou know, ocean absorbs large amount ofheat and ocean
cufrents move vast amount of heat across the planet. It has been discussed earlier
that how ocean currents mfluence the climate. The mteraction between ocean and
atmosphere shapes the chmate system and produce Elnmo Southermn Oscillation
(ENSO) which occur every 2 to 6 yvears. The ENSO describes the fluctuations in
temperature between ocean and atmosphere, which has two phases El Nmo (warm
phase) and La Nina {cold phases). The deviation from normal surface temperature
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b.

can have a large mpact on ocean processes and global weather processes. Oceans
play a sigmificant role m determinmg the atmospheric concentration of co,. Changes
m the ocean pattern may affect the climate through the movement of co, mto or out
of the atmosphere. Now-a-days, the terms El Nmno and ENSO are used
wterchangeably. El Nmo produces severe and extensrve changes m climate Ecuador
and northern Peru have arid climates but due to the E1 Nmo affect ramnfall has
mereased drastically. As it brings ram to the region, Indonesta and Austrahia
expenience drought.

Volcanoes: Maszmve volcame eruption changes the clhimate ofthe earth temiporarihy.
The material erupted such as sulphur dioxade, water vapours, ashes and dust reached
lower stratosphere blocked the sun rays and reduced the temperature about
0.5°C_The eruption of Novarupta m 1912 and Mount Pmatubo i 1991 are the
example which has affected the climate of earth to some extent.

Solar Output: The Sun 1s the prime source of energy. Global climate 1s affected
by the long and short variation m the mtensity ofthe sun A smallest change inthe
ttensity can lead to changes m our climate. Scientists demonstrate that solar variations
have plaved a key role in past chmate changes Tt 18 believed that a slight decrease
1 solar movement has caused the little Ice age between 1630 and 1830, But
present global warming cannot be described with this phenomenon.

Earth's Orbital Changes: Earth is tilted at an angle of 233 degree to the
perpendicular plane of its orbatal path. Amry change, whether big or small. i the tilt
can affect seasons. In other words, we will experience warmer summers and cold
winters if the tilf 1s more and cool summers and mild wmnters if the it 1s less. The
orbital changes lead to Milankoviich cycles. Accordmg to IPCC, Milankowvitch
cycles have a great impact on climate. It 1s belived that they drove the ice age
cycles.

Human Induced Causes

The mcrease m temperature affects other variables of the climate system. Combined
effects of human actrvities on the chimate are known as human mduced climate change.

There are:

L

Fossil Fuels: Climate 1s a physical phenomenon but anthropogenic factors have
altered 1t immensely. After the advent of'the Industrial Revolution, the amount of
greenhouse gases mthe atmosphere has increased. More greenhouse gases mean
more absorption of heat and increase in earth's temperature which will lead to
global warmmng, laroely due to burnmyg of fossil fuel ke coal and petroleum:. Besides
that, Industries are exhausting our resources and polluting land. water and air inthe
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wake of developmental activities. It 1s estimated that about 20 percent contribution

15 due to changes mn the emission of greenhouse gases.

Land use Change: The change i the land use is largely governed by
mdustrialization, urbanisation and cutting of trees for agricultural actrvities.
Deforestation changes the amount of sunlight reflected from the ground back to
space, Albedo. In Eurasia and North America, around 30 percent ofthe land use
changes occurred during the mdustrial period due to replacement of forest with
etther agricultural or mdustrial actrty,

Deforestation: The rainforest plays a vital role in regulating the temperature of
the world. These forests absorb one-fifth of human mduced carbon emiission. Hence,
deforestarion has been conssdered as a major contributor to the cause of climate
change The carbon is stored m the form of wood and vegetation through carbon
sequestration.

. Agricultural Activities: According to IPCC. agricultural activities are one ofthe

major drivers of climate change. In order to fulfil human's food demands, more
land has been brought under cultrvation and anmmal husbandry. Agnicultural actrvities
like animal keeping and rice cultrvation have mcreased the carbon and methane
emission. It1s believed a quarter of methane emission comes from domesticated
animals such as cows, pigs. etc. Moreover, paddy ficlds also release methane
when the field & flooded durng the sowing and matirmg stage ofthe crops. Around
90 percent of the rice grows in Asa as a staple crop. Therefore, Asians are

considered as a major contributor of climate change.

Consequences of Climate Change

Climate change i creating serious threats to the survrval of humankind Everyaspect of
ecologvhas been disturbed by human iterference. The impacts of climate change are
easily visible on water svstems (glaciers and sea), agriculture, flora and fauna and human
health

L

Melting of Glaciers and Ice-caps: Glacters and ice-caps are etther vanishmge or
receding especially in the highlands of our planet due to rising atmospheric
temperature. Man-made mfluences have significantly contributed to the retreat of
glaciers since 1960's. Earth has lost more than 600 glaciers over the past few
decades. They are largely melted in the Greenland, Canadian Arctic, Roclky
Mountams_Andes Patagoma. Himalavas and on various other contments.

Rising sea level: The level of s=a 15 rismg at an alarming rate due to thermal
expansion and the loss of glaciers. The mereased concentration of co; inthe ocean

triggered the change and made the water more acidic. Presently, our oceans are
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more than 40 percent acidic than it used to be affecting marme life ecally. corals
and shellfish the coral reefs of great Bamrier Reef of Australia and Lakshadwesp
island ofIndia are facing problems like bleachingz and loss of habitat.

Extreme weather: Extreme weather events are common phenomena occurning
on earth like heat waves_heavy ramnfall intense cvclones, droughts, ice storms,
avalanches, dust storms and floods. The frequency and magnitude ofthese events
have aleo mereased due to change n the temperature conditions ofthe earth. Tropical
cyclones have been mereasmng since the 1970s and causmg huge destruction In
India cyclone Tauktae emerged from Arabian Seam 2021, killed more than 100

people and was classified as a very severe cyclonic storm.

Impact on Agriculture: Agriculture 1s climate-sensitrve and most vulnerable to
climate change Asmentioned earhier, it & one ofthe major cause of climate change
and prime source of greenhouse gases It was predicted by I[PCC that higher
temperature will reduce crop yield while encourage the growth of weeds and
pests. The chmate change impact on farm productivity has been divided mnto two
group: a) high and mid-latitude nations and b) low latitude nations Inthe former
region (North America. Europe, Australia), there 15 a strong probability that
productivity will increase due to extended growing season whereas onthe latter
region (Africa and Asian countries) farm productivity will decrease But the overall
umpact 1s expected to be negative which will threaten the global food security
especially i the less developed countries.

Impact on Flora and Fauna: The distribution and size of flora and fauna largely
depends upon the chmate Chimate change can affect both plant and animal species

m a umber of ways-

o Changes in the chimate altermg the timing m reproduction and hife cycle of
plants (budding =arly) and animals,

o Migration pattern ofbirds and ammals. They have to migrate early:
e Lengthof growmg season of plants.
o Increase the freaquency of weeds and pests outbreak.

o Increased the occurrence of diseases and mvastve species.

o  Altering the range boundarnies of flora and fauna- In Europe butterflies have
shifted thewr range 200 kms upwards; moreover, tree lines are also shiftmg.

Impact on Health: Climate change 15 not only affecting human health but also
affectng animals as well. Due to mcreased temperature and more frequency of
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heat wawves, 1t has a direct effect on health. In the summer season. some regions

have been expeniencing increased heat-related mortalities such as heat stroke,
cardiovascular and kidney diseases. The changes m the ramfall and temperature
conditions have transformed the distribution of both waterbome and vector diseases
like dengue fever, Lyme disease, West Nilevirus. On the other hand, m the winter

season. climate change has created conditions i some areas with wanm and stagnant

arr eventually formmng ground-level ozone or smog. Smog (air pollution) 1s one of
the major reasons for asthma attacks. According to WHO, "Climate change 1s
expected to cause approximately 250,000 additional deaths per vear” between

2030 and 2030.

. INTEXT QUESTIONS 9.4

1. Match the cohumn

Climate Change
(1 Glaciers (a)

(1) Extreme weather event {h)

(i) Floraand Fauna (c)
() Agnculture (d)
(v) Health (e)

Impact

severe floods

affect farm producttvity and food secunty
increased heat-related mortahity

receds or vamsh

alter the tinung ofreproduction and ngration

9.5 GLOBALINITIATIVES ON CHANGE

International nutiatrves onclimate change are extensrve efforts to mutigate the effects of global
warming and reduce the enussion of greenhouse gases across the globe. The most significant
intiattves are the setting up ofthe Intergovernmental Panel on Climate Change (IPCC) and

the Paris Climate Agreement.

a. Intergovernmental Panel on Climate Change (IPCC)

The Intergovernmental Pan=1 on Climate Change was created by the United Nations

Environment Programme and World Meteorological Orgamzation in 1988 Itisan

organisation of governments that are members ofthe UN or WMO. Presently; there
are 195 members. The mam objectrve ofthe panel was to provide scientific and rational
information to allthe governments of the world so that they can develop climate policies.

The mam activity of the panel is the preparation of reports which provides an smportant
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b.

input into global climate change negotiations. TPCC prepares three types of reports
namely assessment reports, synthesis report and methodology report.

The Assessment Reports provides the state ofthe scientific_ techmeal and socio-economic
knowledge and basts of climate change, its effects, predictive risks and ways for
adaptation and mitigation.

Thousands of people across the globe voluntarily contribute to work withIPCC m the
form of report preparation and review reports. [PCC 1s divided into three working
groups -

Group I - Physical science basis of climate change
Group II - Climate change impact adaptation and vulnerabilay
Group I - Mitigation of climate change

The first IPCC report playved a prvotal role m the formation of UNFCCC, an infernational
treaty to reduce global warming and combat the effects of climate chanpe Presently;
the panel s workng on the soeth Assessment Report that constitutes the above mentionead
first three workmg groups contribution and a synthesis report.

Pans Climate Agreement

Global efforts have been mitiated to reduce the emussion of greenhouse gases mto the
atmosphere by signmne the Pars Climate accord. The agreement was designed to replace
the Kvoto Protocol The United Nations Framework Convention on Climate
Change(UNFCCC) adepted the Kvoto Protocalin 1997 but o came into effect in
2005 It was consented by 141 countries. The protocel restricted 33 mdustrialised
nations to reduce their emission by the vear 2012 to 3 percent less than the level
prevalent m the year 1990,

The Paris agreement was adopted m 2015 but came into effect in 2016, It 15 a legally
bmding treaty mwhich mdustmalised econotmes work towards reducmg GHGs emission
and limit global warmng to less than 2% compared to pre mdustnal level In addtion to
that, the Paris Agreement msists that developed nations should provide financial and
technological support to underdeveloped nations.

. INTEXT QUESTIONS 9.5

1.

Fill in the Blanks with suttable words:

(1) Themamobjectiveof .. . to provide scientific and rational information to all
the governments ofthe world so that they can develop chmate policies.
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Dynamucs of (@) The Intergovernmental Panel on Climate Change was created by the
Atmosphere =, (NSNS

(#) The Pansagreement designedtoreplace ... .

(s) The ...._.._.._.._ agreement hmts global warming to less than 2% compared to
pre mdustrial level

@" \ WHAT YOU HAVE LEARNT

Weather
Daily

[ Temp, Rainfalls, Wind, Humidity etc. )
Average Weather conditions

f
+—CDAT) —

Cold snow  Polar
frost l Vegetation

+— (Climate Change) —» @
S l "

Melting of  Rising Exireme | Health Flom Naiu-a] MM-LM.Edc

Glaciers and  sea weather fauna

ice-cape level Impact on
Agriculture

Tropical hot and
humid climate

Altitude

Elevation

Global winds and
ocean currents
Geographic
character

Dry climate

Warm Temperate
climate

International Efforts to
solve the problem

v v

cuntintma] Ocan  Greenhouse  Solar Ean.tDrhita]
drift currents  (ases output  Changes

LA S —

v i v v
Fossil use Deforestation Agriculture
fuels  change Activities

-l TERMINAL QUESTIONS

1 Differentiate between weather and climate.

I

Dhuscuss the climate regions of the world.

Laa

What are the factors that affect the climate of a region?
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4 Define global warmmg. Why 1s the 1ssue important? Dynamics of
Armosphere

LA
f

What is Climate Change?

6. What iz the significance ofthe Paniz Agreement”

7. Define the term Greenhouse. Make a list of greenhouse gases.
8.  Elaborate the factors that are propeling chimate change?

9. Describe the major effects of climate change?
10.  Explam the important global mitiatrves taken to combat chmate change?

|ﬁ* ANSWERS TO INTEXT QUESTIONS

9.1

H F () F (w) T (w) F (v T
9.2

@ c () b () ¢ () ¢ (v) a
9.3

{1) Geological records, historical records

(1) Globalwarmmg

(u) global

() greenhouse effect
24

H d (1) a () e (w) b (v) ¢
55

() IPCC (1) UNEP and WMO () Kyoto Protocol

(rv) Paris agreement (v 2016

T
@ | PROJECT WORK/ACTIVITY

1.  Tryvtofind out how vou can protect an endangered species i 'vour area.

2. Prepare a report on the mitiatrves takento combat climate change m vour area.
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Biogeography and Biodiversity
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