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Introduction

An ecodvstem 18 o dvoamic aggregition of plants, snimals dnd Birds, micro-organism
communities ete. slong with non-living environment, interacling 10 each other as 2
functional unit. The organism lving in sn ecokystem ane broken down inlo colegsosices:
prodiscers, consumers, and decomposcrs.

The pond ecosystem s a fresh water enviromment that con revenl the bealil of g
local area. Fresh water environments such as the pond ccosystem have specific life
forms that show its overall health, Toxins or poltution can affect the pond ecosvsiem
atversely. The importance of imderstanding the pond econystem involves the 1ife firms
uned plamt cultures that are pirt of the healthy enviromment

The pond ecosvilem begins with what lives in the water. From the smalicsi
iicrobes, smjle-cell eréatires (o the guppies, leechis and midges. only elean water
can sustain ife. The plants (hit convert oxygen for these crealures are as important oy

the Latmiz.

A healthy pond ecosyntem will have o balance of both plant and anitgl Fiving
within its parametess. Studying the balance beiween plont oo animal sod wojl, sedpes
and undetlving strats can give an overall view of the guality of the water whle and land.

Leeches hove long been an indicator of the pond ecosywiems health simts
Leeches are found where water quulity is goodl. 1 the pond ¢cosystem is nol balianced,
of there arc impuritics in the water that the life forms cannot deal with, then one of e
first to suller or leave the énvirtns is the humble leech. Binds, spiders, lzards, rodents.
rabbits and larger mammals are all relinnt on o healthy pood ecosystem. Withoui clesr
clean water, fllered by ample plant e or goisd drsinshle robl. the barger antmals will
need to find other sources of waler,

There are some shitic factors. 1o, that can have an binpact on the poad
geowvatem. They are mon-living factors. The mmn abiotic facioes ol ponds e lude
water quality, lemperature, light, soil. and seasonnl chungye
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[hete is o Food chain from tiny water-bome ereatures to animals, Water-bome
creatutes feed midzes und inscers. Again, midges and inseets feed birds, frog ete. thal.
in tum. foed snakes eto. and temestrial camivorous animals. All depend on the pond
ecosyntom o sustam their lives, Waler is essenfia) 1o life on this planct, Fresh watet

and thie gquality of fresh water jn the poind ccosystem 15 actundly of global importance,

In this frame of reference. this project is to lopk inte @ pond ccosystem in my
peighbourhood and so study it with sorme specific heoretical backdrop.



Objectives of the Project

The ohjectives of this project ane :

17 To study how @ pond can form at ecoyy shem,

) To study the prgantsms going and living in the pond habitm
3) To know the food chain existimg in that water bo

4) To know producers, consumers and decomposers there

5) To ereste awarcness ibput the importaice of pond in the envirmment in mysell

srwd others living in my surrounding.

Execution of the Project
I. Meghamanti Bhattacharye, visited one of my neighbourhood ponds an 10% May,
2022 With the frame of the theoretical backdiop i my mind, | observed the pond
cooRysiem, identified some of the aquatic orgintsms assockuted with that pomd and
noted down the information — listed the planlk growing on and sroind the pomd, the
insects, the fishes and the animuls, visible in naked eve. To complate the work, | ook
some awsistance from the Jocal people who were then fishing there.
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Theoretical Backdrop
Pond Ecosystem

A pond ts a quiet bedy of warer that is oo small for wave action anid too shallow for
mgjor tempersiure differences from top to boitom, |1 usually hos a muddy or silty
hettom with eguatic plants arownd the edges and thraughout.

Generally, Tn o pond. the temperature changes with the air wmperatore and is
relatively uniform. The wemperature of th pond walér also vanies from laver 1w luyer.
The tempersure of (he upper surfiiee of the poid is almost 30°C. Generally, the
empertiiute of pond water docrensien with imcrease in depth. According 1o the

lemperuture of witer we can clusyify pond water into three difTerent loyers.

1. Epilimnion is the uppermost layer of pond. The temperature 15 almeost 25 - 30°C.

2. Metilimmion i the second laver which is just below the Epitommion. The
temiperaiure of (his layer s shout 20 - 215°C.

1. Hypolimnion is thie lowermaost Tayer where the tempemimre i 15 - 20°C.

S W Ly es e 1 iE e

I'he pond water muy also be divided mto three layers as follows,

L. Littoral laver is the marginal layer of the poad dnd good habitat for plants. The
producer of this Iayer are the roated plunts and phytoplankion.

2. Limnetic tayer is the lower faver of Titoral region. 1t is the habitat for fish
1. Profundal layer is the lowermout luyer. the hahitut of miceabes Le., decomposers.
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Ponds get their encrgy from the sun. As with othet ecosystems. plunts ure thie
primars producers. The ehlorophyll in aguitic plants caplures energy from the sun 10

convert carbon dioxide and water to organic compotinds und oxygen’ through the
priocess ol photosyothesis

Nitrogen sid phosphoms  are

Emportani nukrienis lor
plirits.  The addition of these

substinces miy creise primeny
productivity. However, too many
nulrientis cin cause algnl Bloems.

leading to cutrophication.

The pond is the simplest
muatic ¢oosystem 0 observe
There are dilferences i a pondd
thit Is lesporary and has water
only in the monsoon, and o fangeer
tmk or lake thal s an sguatic
ecosysem throughoul the vear.
Mast pondi become dry afler the
rains are over and fire covered by
berrestridl plapis for the rest of thie year. When a pond begitis 1o I during the rains, it
Ik fesrmas such od the algoe nnd imicroscopic anbmily, squatic insecty shadly, mod wormiy
cone out of the Noor of thie pond whene they Have remuined doomant in the diry phase.
Cirndually more vomplex animals sach my erob frops and lish retemn 1o e pond, The
vegetation in the water comsins of Ooating weeds amd rooted vegetation on the
petiphery which grow on the muddy floor ander wanee and emenge out of the surface
of the water. As the pond fills in the monisoon a large number of food chains are formed.
Algie i eaten by microsonpric animuls, whnch nre i turn eoten by soad). fish on which
lyrper camivorous (ish depend. Thise wre in tum emen by birds such ax ki finhers,
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herons and eds of priey, Aguatic ilsedty, warms and soails feed on tie weste msterial
excroied by unimials and the desd or decaying plant and asistal matier. They act on the
detrifus, which is broken down imto nutrients which aguatic planty can sbsorh, this
completing the nuttient cyele in the pond. The winporiary ponds begin to dry afler the
rains anid the sumounding grasses ind témestrisl planis $pread into the moist mud that
m cxposed. Amimals such 25 froge. snnils und wearms remain dorfant i the mud,

awaitipg the next monyoon,

Pond Biodiversity

A defining festure of 8 pood is the
presetice  of stondling  water which
provides habitu for 8 biologicul
comimunity, commonly referred 1o
an pund life. Becminde of this, many
poncls  contain  large mumbers of
endemic specics  that have  gime
through adaptive radintion 1o become
specialised in their preferred habitu.
Familior examples might include water lilies und other aquatic plants. frogs. turtles,
fishes, snakes ele.

CHtet. the entire margin of the pond ks fringed by wetland, ind these wetlands
support the agquatic food welb, provide shelter for wildlife and stabilise the shore of the
ponc. Thin margin i also known od the littoel 20ne and comning much of the
pliotesynthitic algie. nnd plantis of iz ecosvelom  called macrophytes. (ther
photasynihetic orgonisms such as plivioplankton (suspended algie) find periphyions
(organisms including cyanobacterin, detiitus, and other microbes) thrive here and stand
#s the primary  producenst of pond food webd, Some 2mzing  atimals ke
geose anil muskts consume the wetlind plaiits ;i'nully i a source of food. In many
other coses, pond plints will decay in the witer. Mty inveriebotes and herbivosmis
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povplunkion then [eed On the
decaying  plants,  and  these
lower traphie bevel wrpnnisms
provide Tood  for  wetliond
specics meludme dingonilies.
fish and heeons Both o the
fmoral zone und the limnetic

rone: The open water limnetic

zone may allow dlose (6 o
is sumlight still penetrates here. These algue may suppon vel mother food web thut
inclisdes aquatic insects and other smull Gih specics. A pond. therefore, may Tave
combinstions of three different food webs, one based on larger plants, one based upon
decaved planis, und one based upon algae and their specific upper 1rophic level
consumers wd predators. Hence, ponds often have many different animal species using
the wide armiy of food sources though biotic intermcton. Thoy, therelore. provide un
important sowrce of biological diversity in landscapes.

Opposite 10 long stnding ponds ane vermnl ponds. These ponds dry up lor pun
of the year and dre so called because they are typically at their peak depth in the spring

(the meaning of "vernal™ comes from the Latin word for spring). Naturally-ocourring

vermal ponds do not waally hive fish, a major higher tropic level consumer, s these
pomids frequinitly dry up. The absence of fish Is a very importuni chameteristic ol these
ponds since It prevents long chained biotic intersctions from estblishing, Ponds
without these competilive predation pressures provides breeding lncaticing and sale
havens for endangered or migrating species. Hence, introducing fish (o a pond can hive
seriously detrimentnl conseguenies. In somie pars of the world, such is Califbrnia, the
vermal pands hove rare and endangered plant species. On the corstol plain. they provide
hiabitat i enidangered Fros such as the Misibssippi Goptier Frog
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Oien groups of ponds in o given landicape — so-called ‘ponds capes’ — offer
especially hich blodiversity benefits compared 1o single ponds. A group of ponds
provides a higher degree ol habiug complexity and habitat contectivity.

Pond Ecosystem Producers

Phytoplankton
e - Mhvioplankton  #re  thic mitotrophic
- :‘_l:;'_"; ."1;.:' g COmponcity of the plankion communmity
e '{Ez_.-‘f‘“.-f—"fi |II wed @a key pan of ocesn and
”. "". . } E’ . II\J',.-- y |,:f' freshwater ecosyvstems, They are sell-
’ ﬁ: 'I,D!' ~ ’ ’,{:_';: l'”{ | feeding  organisms  Phytophmkion
:. i_.-.i"?f,.f_‘.l_f-r‘_r__:::;_r_— r{ | obtain energy through the process of
;' = \? e :'u____'fhrf,';,_ S| photosynthesis and must therefore five
44 AR | i the sl urface fayer of n body of

wanter, Phytoplankion peooum for abow
half of all photosynthetic activity on Farth. Their cumulative enerey fixation in carbon
componds {primary production) ks the basis for the vast majority of oceanic and also
many freshwiler food webs (chemosynthesis is a notable exception).

Periphyton

Periphytin in & complex mixture of
algae, eyanohacteria heterotrophic
microbes, and  detrites  thw &
nttached 1o submerged surfaces in
most  of the mgustic ecosystems.
Periphylon serves as an importam
food  source  lor invenchrales,
adpoles, and some fish, It can also
nbsorh cantaminants by removiog

them from the water column I_Iflii'!?-;ﬁlﬂ'l:lﬂg their movement through the environment
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The periphvton is dlso an importdnt indicilor of waler qoulity; responses of this
gommumity lo pollutants can be measured ot b vangty of scales representine
plivsiological to community=level chunges. Periplivion has oflea been used ad on

expermmentil svatem in ¢.g, pollution-induced community tnlérmnee sludics,

Mucrophytes

Aguatic  plants ore relemred Lo s
hydeophvies  or moceophyies o
distinguish  them from algae nnd
other mictophytes. They  have
adapied w0 living  in agquistic
cavoonments. A macrophyic 15 o
plant that grows m o menr water and

i wither emergent, submenzent. or

floating. In the body of water,
macroplvies provide cover for fish, subsimic for aguatic invenebrutes. produce
pxvaen, snd sct a5 food for sttne fish and wiliflife, Moacrophyies are primany producers
wned mre the husin of the Tood web fior many organinms, They hive o significan efivel
an soil chemittry und hight levels gs they slow down the flow of walcr and chapiure
polhitants and trap sediments. Excess sediment will seftie into the benthos aided by the
reduction of low rates caused by the prosence of plant stems, leaves and roats, Some
plams have the capehiliny of absorbing pollutums into their tissue. Seaweeds nre
multicelhular murine algse and, although their peologies] mpact is similar o other
lurger water plants, they are ot typically referred 1{1 as macrophytes

Pond Ecosvstem Consumers
Zooplankton

Zhoplankions  ore  amimal component of the plakionic  community.  They
are heteroirophic, meaning they cimod produce their own food and musd consuine

instead other plants or andmaly s food. En partioular, this means they cat phytoplankion.
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Jooplanktons are genemlly larger
than phvioplankion. mostly  sull
microscopic bul some can he scen
with  the nuked  eve.  Many
proticeonns are sooplankion: among
them zooflagellntes, foraminifer,
radialariana, some dinollopellates
and  asgustic  titlero  wndmoly  are
included. Macrdseomc Zooplankton
include pelngic cnidurians, ctenophores, molluses. anthropods mnd tumicates. us well #

plinkionic wrrow wormn and bristle worms. Through thewr consuraption and processing
of plovtoplankion and other food sources, zooplankton play a role in sgustic Tood webs,
a5 a resource Tor consumers on higher trophic levels (inchuding fish). snd & 8 conduit
for packaging the organic materinl in the biological pump,

-tqnuk inveriechrales

Aquatic  imverigbrates are  the
wnverichrotes thal  Tive I amy
water  habitats.  Freshwater
cstaceming melude water feas
urd sre 4 [ood sapply for fsh
The lurvee of some  insecls
(imcluding dmgonflis)  develop
1 and grow in water but leave when
they reach the wdult siges of
their life eveles, My spiders live by poneds and build their webs close Lo the waler's
edee. where flies mnd other Inseets can be trupped. The wister spider lives under
wiler. Wormd thit live In ponds can find shelter in the sofl mud that ligs on the
botom. Mollusks, animals with sofl bodies sometimes being protected by ahells, finind

in ponds include freshwater, sfiils and mussels. Soails. microcrustsceans, suatic
_-I"--
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mites., springaild, chironomids, und a high diversity of Hemipteea and Coleoplern nre
churacteristic of these habitats. Pond-skaters, wiilcr snails. leeches and worins, wiler
heeties. witer Boatmen, freshwiter mussels, luvie (enddistTy, alderfly, draponily and
dinmselfly (o name i few ) are some ol more fikely suspects tin onie imight see in o body
of walér, The three miain evolved strutegies by which invertebrates iurvive in

lemporary ponds are physiological tolerance, life history modification, and migration.

Aguatic Vertebrates

Vertebrates  ar¢ aniimutls  with
backbones. In o pond, theése
might  include  fish,  Thogs,
silomanders ond werfes.  Maony
types  of fish. amphibinns, binds.
wnd mammals fve i pomd
habitats. Fish spend thow whole
lives in water. Amplubioans such
as frogs, tinds, and pewts lay
their eggs in water, where their larvae (tadpoles) develop tind grow into adults, Water
birds soch as ducks, heroms, and geese nest near 1o the water's edge and get foad from
the pond isell, Mammals fike water voles and water shrews build bumows al the
water’s edee and are good swimmers,

Pond Ecosystem Decomposers

Amimal wiste and dead and decaying
plamis and onimals form deiritus on
ihe bottom of the pond. Decomposers,
alwor  known g5 detmovores,  are
bpcterin and  other orgamisms  thst
hreak down detritus into materinl thas
can be wed by primary  prodyecrs,

L
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thus returning the detritus o the ecosystem. As this materiol decomposes it can serve
a5 a food resource for microbes and inverichepes. During decay., microbes living on
detrites can pull nutrients from the overlying water thus acting to improve water
quality, In the process of breaking down detritus, dechmposers produce water and
carbon dioxide.

Pond Ecosystem Abiotic Components

Abitie factors wre non-living lsetors that cam
have an impact on the ecosystem: The mam
fagtiors  of ponds  include  wuter  quuility,
fempermure, light, soil, and seusonal change.
Water Is an impottant ablotie (e, The
apuality of water is crucinl for living organisms
in the pond. The tompersture could impact the
econystemn i they are ot the extreines. Water
that Is too hot will not have a4 much oxygen
for the fish and they wall in roturn become

waik snd prooe to partsiles and disenses. Too

low of 8 wuiter lempemture blso puts the
aquuatic ecosystom under siress and the fish can die ofl in lorge amounts. pH is also
mken mio considersion becamse wo low or 1o high of neidity inthe water can clog s
fish's gills and reproduction will be more challenging. The Tny of the lnmd and the soil
i of importimee as well, The soil needs 1o contain enough mosture 1o keep the
surmounding planis alive, |7 the sotl or ground is dry, wis less likely 1o swstaim o hive or
prowing plant in comparison 1o most lertile soil that will help the plant stay alive.
Light is alwo an abiotic fctor in this econsatom. Plants need fight for photoaynthesia so
they can produce oxyeen not only shove the water bud below as well to sustain healibiy
omovgen levels for squatic organisms. Fish blso need light in the form of heat from the
sun to keep the water at o reginlar tempemiure. The clminge of seasons has sn impact on

the pond. Thix Is becatrse the tempersture and climate are nol extreme enough o have
| {3~ |Page



i great inpact on the oxygen and nutrient level. ln'the winter time, beeause ol the lw
temperatures. dxveen from the water can even disappear from in the water if it is e
cold. In the summcr, the temperatite of the witer con becottie Wwo wirm anid again hold

Jess oy gen for the aquatic organitams. Too much sunlight cin impact the pamd becatese
the algae is growing too fst. therefore crowding spico for the (ish,

Observations and Data Collection

1, Name of the Pond - No particulir name

2. Position of The Pond : Neighhaitichiood: Natungira, Behala, Kolkata — 700 D08
1, Date of abservotion : [0th Moy, 2022

4. Plants growing around the pond © Ipomoca Aqatica (Kalmi), Persicaria Orientale
(Panimarich). Persicaria Hydropiper (Rihagoni), Rumex Dentatus (langli Patang),
Flacocharis  Dulels  (Jalnotha), Fuirena  Cilliars  (Bondakola),  Scoenoplectus
Articulstes (Chalpuii). Echinochlons Colonn (Shyumaghasth).

5. Plaots growing on the pond : Monochorin Hustite (Nilopalam), Hydrilla
Verticellats (Thajhi), Vallisnary Sparalis (Putascoln), Certophyllam Demersum
{Chotojhajhi), Nymphaea Pubescens (Shaluk), Nelumbo Nucilera (Padma), Lemina
Minor (Kshudepina), Green And Blue-Green Algic,

6. Animals imhabiting the pond : Small Fish, Small Prawn, Loa Fish, Rohu: Fish,
Tond, Frog. Tadpole, Seal, Leech, Crab.

7. Insects inhabiting the pond : Water Spider, Water Beetles, Cyclops, Mosguite
Fatrvac,

K. Birds falling back on the pond © Kingfisher, Duck, Cormorant, Crane,

pData Analysis
From the above duta, 1t s evidont thai a food chiain between the organisms living inithe
pond exists. An coosystem bin abo been formed in the pond. The prodnoers ol this

13- |Page

ecosystem nre the algae and the green plants. The pamary consumers are thee small

insects like Water Spider. Cyclops, Mosquito Lurvae ete. The seeondary consimers are

Tond, Frog Duck and small Fishes. The tertian consumers are lirge Fishes

Kinglisher ole.
Same infomution of fow ohacrved animmls is noted in the fellowing tahle.

Giills; intakes

waler dissolved  Fins and Tail WHen ey
and aljgoe
OXyEEn
Ciills: intakes
water dissolved. Belly legs ::'“ IO
- algae
oy gem
_ o pairs of webbed Epgs and
Tungs and SKin (- Warer insccts adhples
Water insects,
Lungs Cine iy of Weboe mallises and Fags
e small fishes
Oivie plair webbed feg  Mollises and
Ligs and wing sl flshes  HE
Larvae and pupn Fentile sucks

Larvae swim on Egps,
stuge nespire i mamalian
Uirough siphoy  Vter adult fieewith |yt (Vi and

Lubs: Wings scksplantsp TP
Body covered by a
Crenidinm and T;Lm' K Seall aquatic g ol
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Limitation of the Work

During observution T found that many roiplanktons are unkiown to me. Thelr mames
iwre even not known to me, [ eauld not ideatify them in spite of my sincere effors. This
15 the main limitation of my work Again. for the obgervition of ecusymien, it i
essentml to ohserve all the ofganisms, [rom the producers 1o the decamposers, But |

could not examine any decompusers of the pond that T studicd. mainly due o lnek of

in frustructures wnd other referencen. The decomposers are tsuully micrescopic and it
i difficult to ddenufy them in nuked eyes. T enn only state that microscopic organisms
aet s decomposers in our ceosystem. This i alsi numhtrr .lhﬂiiutim of my work,
Muoreover, | do not know swimming so thit detniled sctive work by going down into
the water could not be performed. This s another major lmitation of the work,

Inference from the Work

From the sbuve collected duta it is evident that cach and cvery orgamism of the pond
ure somehow inler-related with each other and they, togelher. form one or moee
ecosysicm. The tempeniture of the upper layer of the pond Is compantively wirmer
thari that of the lower layer. Tlie producers of the pond ecosystem grow on Hiaral sone.
Though the eonsumess live an the limnctic zone but they travel to the limnetic zone for
their food. It may be mentioned that 1 observed some kind ol pollution in the water of
the concemied pond.

There are mainly fous habitsts in 8 pond ecosystens, numely shore. surfiee filin,
apen water and bottom waler hohitats.

Shore Habitat: The omganiams inhabiting this habitat vary depending upon whether
the ghore is rocky, sandy or muddy. In case ol rocky shores, plunts might not be able
oy row, whereas in muddy or sandy or mixed type, plants like grasses, alese und rushes
oui be present along with orgaiisms such 05 carthworms, protozor, snails, invecs,
smnll lishes and microorsanksmy
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Surface Film Habitat: Surfice film hobitst as the noume suggests, implics w the

surface ol the pond. In goncral. insccts ke water striders and marsh truders, organizms
that are free-Moating nd those that can walk on the surface of water imhabit the surface

halsitat. They nounsh on the Moating ploniy. dead msects and. sometimes, feed upon
each other.

Dpen Water Habitat: Open water hobital is inhabited by fishes and the plankuon {tiny
arganinmi), Both phyvtoplankton (such asalgae) and zooplankion (such by insect larvae,
rotifierd tiny crustaceans ond invertchraten ) tre present in this habitar, Fishes feed ol
dillercil Kinds on plankions.

Bottom Water Habitat: Depending upon whether the pond has shallow or deep water,
the hattom habitat variea. For example. il 2 pond i shallow and has sandy battom,
orgunisms like canhwormig snails snd msects mhabit the bottom. and whereas il the
prond s deep and hos rddy bottom, microorganiams, Motwoem, sat-toiled maggeot and
nyvmphs of dragon fllies mostly inhabit tie bottom hakritit.

Problems and importance of problems

Pond a5 o water bady in an enviranment his great importance. 1ts waler meets varions
demands ol the muml aren, The local people e dependent oo pond for bathing s
washing of utensils, clothes, etc: A pond water ks even used os drinking waler, but for
the pond that | visited il is not the cose. Unlirtunarely, due 10 lack of swaretiess the
eoosystem ol a pond {8 disturbed by the human sctivities. Pond can also be polluted
didic 1o ¢ottle bathing, domestic wastes, and alw by humian excretions ete... though T did
nit obwetve such incldents during mev visil, As the water body s the habitat of vanous
orzaniams, the halanee in coonysiem # disturbed, snd even abolition of ecosystem ix
occurred owing 1o polliution of o pomd. For this renson, (he momsm of pond ecosystom

s very importni.
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The hiodiversity of pond. ccosystems s currenily theeatened by 0 number of
nthropogenic distwrbances incliding well-known problems such as eutrophication,
acidification and contamination from heavy metals and orgonochiornes.

These are a specific type of freshwater ecosystems (it are largely bosed on the
autotroph algae which provide the base trophic Jevel for all life in the area, The largest
predator in o pond ecosystem iy generally fish, and in-between rmge smaller insects
and microorganisms. [t may have a scale of arganisms from small bacteria 1o big
creatures like witer snakes, bectles, willer bugs, frogs, tadpoles, snd wrles, This is
impéartant for the environment.

Due to the pressure of increased population. evervdiy, somewhere, at lesst one
natural water hody or pond is soiled for the construction of Wiiking complex. This is a
buming problem now and ity influence is long standing People should be aware of
soiling of notural body or pond. Ponds can suppon an cconoimy through fishery, pearl
culture ete. Ponds can resist Hlood by holding excess water in rainy season. It can nlvo
el s 2 natural refinery of dirty water, The dry part of the wuter body can b wsed for

«“1T=|Page

grizing. Therefore, the impomance of pond in environment is multipurpose: so the
study of pond ecosystem and it preservation is impornat.

Aguane ccosvitems perform many importonl environmental functions. For
example. ey recyele numems, punfy. water, attenuate foods, recharge ground warer
and provide habitats for difforeny organisms. Pond ccosysiems are aiso used for human
recrealion and sre very impostant (o the iounsm indastry. 0o

The health of an aquaitic ecosystem is degraded when the ceosystem’s ability 1o
abnorh o stress hins been exceeded. A stress on an iguatic ecosvatem can be a result off
physical. chemical or biological alterations of the eovironment. Physical alterstions
inclade changes i woter temperture. water flow and fight oviilabilie, Chemical
altertions include chunges in the loading rates of Wo-stimulatory nutrients, oxygen
consuming materials, and toxins. Binlogical alterations include the mtroduction of
exotic species. Human populution com BRpose €XCessive Siress on sguatic coosy siums.

Conclusion

Ponds provide not only enviconmientil values, hut practical benefits 1o society. Oni
increnningly emcinl benefit that ponds provide is their ability to set s greenhotse g
smbcs. Most nararal lakes und ponds are greenbuouse gas sources and md in the ux of
these dissolved compounds, However, manmude firm ponds are becoming significam
sinkys for gas mitigation and the fight agaimse climore change. These agricudure runofl
ponda receive high pH level water from sumounding soils. Highly scidic drainage
ponds act as catalysis for excess Carbun Dioxide to be converted into forms of carbon
that can easily be stoved in sediments. When these now drainage pands ane constructed,
concentrmtions of haoterma that normally break down dead organic matter, such as algae.
are low. As a result, breakdown and release of Nitrogen gasses from these organic
materinls such as NoO does not vocur and thus, not added 1o our atmesphere, This
process is also used with regular denitrification in anoxic lyer of ponids. However. not
all ponds have the ability 1o become sinks lor greenhouse  gises, Mest ponds
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experience cutrophicstion wore faced with excessive nutrient input Gom ferllizers and
runofl. This over-nitrifies the pond water and results in mass alese blooms and
local fish kills.

| Some farm ponds wre not wied for runoff control bt rather for Hvestock
lke catile or buffalo as watering and bathing holex. Ponds are important hotspots for
hicdiversity. Sometimes this becomes an issue with fvasive or mtrodiced species that
disrupt pond ocosvstem dynmmics such as losd-web structiive, niche partitioning. amd
puld smsignments, This varies from introduced sl speched such an the Common
Carp that eat native water plamis or Northern Snakeheads that  attack breeding
nmphibians. aquatic snails that carry infectious parasites ihit kill other species, and
even mpid spreading aquatic plants like Hydrilla snd Duekivesd that can restrict water
How and cause overbank Mlooding.

Ponds, depending on thelr arientation and size. emn spread their wetland Tubituts
intey the locul tiparion rones or watershied boundaries. Genile wlopes of band into poinds
iprovides an expanse of habitat for wetland plims and et meadows 1o enpand bevond
the lmitstion ol the pond. However, the construction ol retdining walls, lawns, gl
other urbinized developments can severely degrade the runge of pond habitns and the
longevity of the pond isell Rosds and highwiys act in the saine manner, but they also
interfere with smphibians and turiles that migrate 1o und from ponds @ part of their
pinunt breeding cycle and should be kept as fur sway from ostablished ponds as
possible. Because of these Miclors, gently sloping shorelines with broad expanses of
wetlund plinis not oaly provide the best condiilons for wildlite, but they help protect
water quabiy from sources in the surounding lundseapes. It fs also beneficial to allow
water levels 10 fall cach year during drier perinds in order o re-establish these gentile

shorelines.

In lsndscapes where ponds are antificinlly comstrucied, thoy ore donie so 1o
provide wildlife viewing amnd conservidion opporfunities. 1o treal wastewnter, fos
sequestration and pollution contuimnent, or for simply acsthetic purposes. For nutural

~19- |Fage

potd conscrvation wd development, one way 1o stmulate this s with gencral stream
amd rver resiomion. Many small fivers and strenms feed mio or from local ponds
within the same watershed, When these rivers and streams (lood and begin to meander,
lurge mummbers of maswrn) ponds, including vernal pools and wetlands, develop,

Wilh human sctivity impacting on the pond eovironment. toxins can ollect the
quiality of the pond ecosystem. I toxins nifect the water. plints can dic. Without plarits
o add oxyigen (o the water, the erestures mighs perih. Without the smublest life formy
it the Tood chain. the ripple effect can fend 1o other species dymg out or leaving the

pond environment.

Humimn setivity on the pond ecosyastem alffects the quality snd purity of its spil
and water. Fentilizer, oll, inroduced species, pollution, (ldhing - all chin upset the
delicate balance that exists in a healthy pond ccosyitem. Muomtsiming the halance.
keeping every species alive and in good number will ensure a healthy, vital pond
ceosyatem, Frosh water, climate, drought, humidity, nsing sulinity are all imporant
Factors thist can affisct the pond ecosvatem beyvond the inktial impact of himan setivity.
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INTRODUCTION

Climate change refers to long-term shifts in te mperatures
and weather patterns. These shifts may be natural, but

since the 1800s, human activities have been the main
driver.

Since the Industrial Revolution, the global annual
temperature has increased in total by a little more than 1
degree Celsius, or about 2 degrees Fahrenheit. Between
1880—the year that accurate recordkeeping began—and
1980, it rose on average by 0.07 degrees Celsius

Industrial emissions leading to global warming

since 1981, however, the rate of increase has more than
doubled: For the last 40 years, we've seen the global annual
temperature rise by 0.18 degrees Celsius, or 0.32 degrees
Fahrenheit, per decade.

Contemporary climate change includes both global
warming and its impacts on Earth's weather patterns. There
have been previous perijods of climate change, but the
current changes are distinctly more rapid and not due to
natural causes Instead, they are caused by the emission of
greenhouse gases, mostly carbon dioxide (CO3)

and methane. Burning fossil fuels for energy use creates
most of these emissions. Certain agricultural practices,

industrial processes, and forest loss are additional

sources Greenhouse gases are transparent to sunlight,
allowing it through to heat the Earth's surface. When the
Earth emits that heat as infrared radiation the gases absorb
it, trapping the heat near the Earth's surface. As the planet
heats up it causes changes like the loss of sunlight-reflecting
snow cover, amplifying global warming.

Cilobgl warming. Gilobal warming




Terminology:

Before the 1980s, it was unclear whether warming by
increased greenhouse gases would dominate aerosol-
induced cooling. Scientists then often used the

term inadvertent climate modification to refer to the human
impact on the climate. In the 1980s, the terms global
warming and climate change were popularised. The former
refers only to increased surface warming, the latter
describes the full effect of greenhouse gases on the _
climate. Global warming became the most popular term A ——
after NASA climate scientist James Hansen used it in his
1988 testimony in the U.S. Senate. In the 2000s, the

term climate change increased in popularity. Global
warming usually refers to human-induced warming of the
garth system, whereas climate change can refer to natural
or anthropogenic change. The two terms are often used
interchangeably,

Global warming occurs when carbon dioxide (CO;) and

other air pollutants collect in the atmosphere and absorb
sunlight and solar radiation that have bounced off the
earth’s surface. Normally this radiation would escape into
:jpatE, but these pollutants, which can last for years to
centuries in the atmosphere, trap the heat and cause the
planet to get hotter. These heat-trapping pollutants—
specifically carbon dioxide, methane, nitrous oxide, water
vapor, and synthetic fluorinated gases—are known as

L- greenhouse gases, and their impact is called the greenhouse

effect.

'L"I 4



Causes of Global warming -

~When we burn coal, oil and gases it largely adds to the
climate problem.

» Deforestation Is the clearance of woodland and forest,
this is either done for the wood or to create space for
farms or ranches,

~ Humans create more waste now than ever before,
because of the amount of packaging used and the short
life cycle of products.

» Power plants burn fossil fuels to operate, due to this
they produce a variety of different pollutants.

»Oil drilling is responsible for 30% of the methane
population and around 8% carbon dioxide pollution.

» Burning fossil fuels releases carbon and other types of
pollutants into the atmosphere.

» Farming takes up a lot of green space meaning local
environments can be destroyed to create space for
farming.

In the past, scientists have been skeptical of

blaming increasing temperatures on global warming. As we
head into future ventures of technology and ingenuity, the
science community has steadily stepped on board with the
Environmental Protection Agency and other believers in
global warming to do something about it. Like never before,

*sclentists are seeing growth rates of increased climate

change.

Resuit of Global warming.

Melting polar ice-caps, the collapse of vegetation and
wildlife, and violent surges of hurricanes more rampant in
the past are all concerning reasons to understand

how climate change can affect so many facets on planet
earth.Global warming’s massive impact on social, economic,

and physical health are areas for great distress.

\_ 6
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» Due to increased global warming, the level of the sea
will rise which will lead to flooding.

» . Irregular weather patterns have already started
showing results. Increased precipitation in the form of
rain has already been noticed in polar and sub-polar
regions.

» As temperatures warm, the presence of drought has
increased in the western U.S.

» As the temperature becomes warmer, it can affect the
health of humans and the diseases they are exposed to.

» As the temperature of the oceans rises, hurricanes and
other storms are likely to become stronger.

» The melting of polar ice-caps and less water evaporating

into the atmosphere are causing increased sea levels.

» Heat waves cause dangerously hot weather and in
recent years

> While wildfires are a natural occurrence, with the added

carbon dioxide in the air, and hotter summers.

.. Global warming also creates conditions that can lead to
more powerful hurricanes and summer storms.

\_~ T

The effect of global warming on the climate of India has led
to climate disasters as per some experts. India is a disaster
prone area, with the statistics of 27 out of 35 states being
disaster prone, with foods being the most frequent disasters.
The process of global warming has led to an increase in the

frequency and intensity of these climatic disasters.

According to surveys, in the year 2007-2008, India ranked the
third highest in the world regarding the number of significant
disasters, with 18 such events in one year, resulting in the
death of 1103 people due to these catastrophes.The

¥ i

Impact on Indian climate. anticipated
increase in precipitation, the melting of glaciers and
expanding seas have the power to influence the Indian
climate negatively.




CONCLUSION

Avoid products with a lot of packaging
You can save 1,200 pounds of carbon dioxide if you reduce

your garbage by 10 percent.

Change a light
Replacing one regular light bulb with 2 compact fluorescent Adjust your thermostat

Moving your thermostat down just 2 degrees in winter and

light bulb will save 150 pounds of carbon dioxide a year.
Jup 2 degrees in summer could save about 2,000 pounds of

Drive less
Walk, bike, carpool or take mass transit more often. You'll el S
53:.;& one pound of carbon dioxide for every mile you don't Plant a tree
drivel A single tree will absorb one ton of carbon dioxide over its
Recycle more lifetime.
You ;!ai: 5}5‘:; ﬁ.él':lﬂfpuunds of carbon dioxide per year by
alf o
recycling your household waste. REd Uce /.

Check your tires ~
Keeping your tires inflated properly can improve your gas

mileage by more than 3 percent. Every gallon of gasoline
saved keeps 20 pounds of CO of the atmosphere I R .
- eplant «

aral mave vuarraled freen | lhillnl sormany ﬁ

yse less hot water

it takes a lot of energy to heat water., Use less hot water by
taking shorter and cooler showers and washing your clothes
in cold or warm instead of hot water,

b .
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Waste and Impact of Waste Accumulation

Waste is any material that is unused and rejocted as worthless and unwantad. In

modern times waste is generatad at an alarming rate both i complexity and
quantity.

The use and throw concept, |.¢., the practice of discarding things after using
them once, is responsible for it One can see heaps of solid wastes accumulated in
streel corners, around hospitals, school bitckyards and even niar water bodies,
Bumping of solid wastes not anly gives an ugly look and foul smell, but also
causes senous health harards. Sometimes, the cutbreak of epidemics takes place
due to the accumulation of wastes, particularly near water bodies.

Accumulated solid wastes when left uncared, start decompasing. A number
of pathogenic (tisease-cavsing) bacteria, virus, and fungl glow in these wastes.
Flies, insects, rodents, ete | live in the accumulisted waste heaps and carry garms
uf various diseases to human habitations. Detomposition of wastes produtes
harmiul gases that pollute the alr around us.

During rains, rainwiter may take the decomposed waste along with
pathogens (disease causing germs) to our water bodies (rivers, ponds, wells, eic.)
and cause veater pallution. All this leads to outbreak of epidemics and other
health hazards,

Spoilage OF Landscape

Much of the world's solid waste is simply dumped onto vacant fand and left to
decompase. Open dumps not only ruins the natural beauty of the land but aleo
pravide a home to rats and other disease carrying organisms. Both open dumps

and landfills may contain poisanous substances that seep into the groundwater or
flow into the streams and lakes.

Burning of coal, fuel wood or petraleum produces sulphur and nitrogen
which react with oxygen and are converted into their respective oxides- sulphur

K J.f_- MOy ??

paide and nitrogen didkide, These oxides react with water vapour present in the
atmosphere to farm acids like sulphuric acid and nitric acid. These acids
precipitate with rain td faem acld riin. A chemical reaction occurs between the
acid of the acid rain and the buildings. Il exerts a pressure on the monument
surbice leading to carrosion of its body, The gypsum and catcium sulphate are
washed away by water causing damaging marks on statues and monuments.
Limstone statues are also destroyed haturally because carbonic acld in ramwaters
converts limestone into bicarbonate which ts water soluble and is washed away.

Many monuments are affected by acid rain. Examples are : The Parthanon of
Athens, The Lincoln Memorial of Washington, Parllament Building of Ottawa,
House of Parliaments In Landon, Cathedral of Cologne, The Leaning Tower of Piso,

The Tower of London, etc.

The word “poliute’ means to degrade or to make dirty. Pollution Is thus, an
unfavourable modification of the naturl world caused entirely or partly due to
direct or indirect actions of human beings.

accumulation of waste is probably the most visible form of pollution. Every
year hiiman beings dispose of billions of metric tonnes of domestic, commercial,
industrlal wastes. Agriculture and the food processing Industry are considered to
be the largest contributors 1o the total annual production of sofid wastes.

Thee handling of solid wastes is a problem because most disposable methods
cause harm to the enviranment. Both open dumps and landfills may contain
raxins that seep into the soil and the water bodies and cause soll and water
pollution respectively, The uncontrolled burning of accumulated waste creates
cmoke and ather air pollutants that release toxic substances into the environmint
and cause air pollution, Scavengers and stray animals Invade the open garbage
dumps and spread the waste over large area, thereby, spreading germs and
diseases as well as destroying the beauty of the place.




Industrial waste containg harmiful chemicals, particulates (small particles) and
toxic heavy metals such as lead and mercury, These toxic chemicals and heavy
metals get deposited in animal tissues and harm living things along the food
chain,

Eutrophication :-

Itis the procass of depletion of oxygen from water bodies eccurring either
naturally or due to human activities. The process of eutophication takes place due
to introduction of nutrients and chemicals through discharge of domestic sewage,
industrial effiuents and fertilizers from agricultural fields. Algae and
phytaplankton use carbon dloxide, inorganic nitrogen and phosphate from the
water 3s food. They serve as food for microscopic animals (zooplankton). Small
fish feed on these zooplanktons and large fish in turn consume these small fish.
When nutrients become abundant doe to waste accumulation, the growth of
phytoplanktan and algae increases, Consequently, the penetration of oxygen,
light and heat into the water body is reduced. This causes death of most of the
aquatic organisms, draining water of 3l its oxygen.

Heaith Hazards
Spread Of Disease Through Contamination

Several incidents around the world have demanstrated the patential harm of
accumulation of waste on human health, Waste that is not properly managed is a
serious health hazard. Unattended waste dump in the open attracts flies, rats and
other creatures that act as vectors of the diseases and spread them among
human beings. Domestic wasie poses a serious threat since it is organic in nature,
it undergoes fermentation and creates conditions favourable for the survival and
growth of pathogens. Waste dumped near a water source percolates through the
soll into the water bodies and cantaminates the water. Direct dum ping of
untreated waste in rivers, seas and lakes results in the accumulation of toxic
substances in the water bodies and further in the food chain th rough plants and
animals that feed on it (biomagnifications). Choking of drains and gully pits by the
solid wastes result in water logging. especially during the rainy season, The water

logging results in breeding of mosquitoes in the stagnant water which spread
diseaves like malaria and chikungunya.

Hazardous wastes are toxic substances which cause an increase In death rate
and s=rlous irreversible or incapacitating revarsible fliness. Lead 1 a harmful Toxin
and it can affect the development of a child’s brain, Asbestos can cause 3
respliratory disease known as psbestosis, as well as chest and lung cancer,
Mercury is @ highly toxic chemical which attacks the nervous system, Gusing
brain damage and even death, Arsenic is another chemical that has bean shown

to cause cancer,

Radioactive waste produced by nuclear reactors and weapon [actories causes
a potentially serious emvironmental problem. Radioactive waste, although present
in small quantities, remains extremely harmful to human health for many years.

Effect On Terrestrial Life
Terrestrial life includes all the organisms that live on land ~ human beings, plants

and animals.

Effect on Human Belngs : Accumulation of solid waste looks ugly, smells foul,
attracts insects, rats and other animals that spread diseases. Burning of waste in
the open dumpyards causes smoke and foul smelling alr. In addition rainwater
can drain through refuse and carry harmiful subistances to different places.
sanitary landfills are not fit for human settlements because methane and carbon
dioxide gases start coming up In the first two yiears. These gases are produced

when solid wastes start decomposing underground.

__gffect on Plants : Waste accumulation has dangerous effect on plant life. Plant
life is affected either by direct decamposition of harmful toxins from waste o
indirectly through soil. The toxins cause :

» Different types of leaf injury

s Premature leaf fall

o Decrease in transpiration

= Reduction in the rate of photosynthesis




passage of infrared waves from the earth back into space. Cencentration of sokar Uur_futurﬂ- i In danger if e do not arrest glotial warming by controfling
raddintion produces much heat, making the earth back into space, Concentration emissions into the atmosphere. The following are the alfects of Global Warmiing ;
af solar radiation produces much heat, making the earth a very warm piace. This L Glokal temperature is likely to rise by 2°C 1o 5°C during the next century.

phenomenacn is similar to that of 8 greenbouse in which the glass enclosed area 2. Due to rise in temperature by 2°C Lo 5°C, these is 3 chance of melting of lce
gets heated up die to the Insiilition from the rest of the environment, The Gaps o the Earth’s pales, This melting of ice will result in the rise of the sea
warming up of the atmosphere is dus to the greenhouss effect. Hence, Glabal level. Large stretches of low lying areas will submerge and many islands
Waning is 286 kiicwias Greenhouse Effect countries will face deep encroachment by seawater. Some may dissppear

' altogether.
Greenhouse Gasas Type eqeatiin Jjers 3. As the Increase in temperature will be uniform all over the surface of the

world, there will be serious climatic changes. This will bring various cha nges
in wind and rain pattern.

4, Higher temperature will cause rise in transpiration, which in turn, will affect

Ihere are five gases which are mainly responsible for the Greanhouse ffect and
Global warming. Thesa gases are known as Greenhouse Gases, They are .

[}  Carbon Dioxide (CO;) the groundwater table,
(it} Methane (CH,) 5. Insects and pests will increase in the warmer elimatic conditions. This,
(i} Nitrogen oxide (Mitrous oxide) pathogenic diseasas will muttiply.

(iv) Chlorofluoracarbons (CFC)
(v} Watar vapour
Repletion Of Dzane Layer

Human activities like burning of fossil fuels increase the carbon dioxide content in Significance of Ozone Layer in Atmosphere
the atmosphare. The increased concentration of carbon dioxide may bring about The atmosphere is divided Inte four layers ;
drastic damages in the world climate in the near future in the form of increased
temperature or global warming, i ;t .

. _ = Stratosphere
If the carbon dioxide content of the atmosphere increases steadily itwill * lonosphere .-
result in increase in the present world temperature by about 36°C. I I . E:u:.ﬁh‘éfp
ill recede and ‘

E?ﬂ:m Hlnt:;;ha l.'irl.h cantinuous I'.u_winn-up.. all mﬂilﬂﬁ;‘“m;; el In the second layer, i.e. , the Stratasphere which nu at the height of 20
th.n : ﬂl;ps-in _ Amarmc and the Arctic u.-'ﬂr begin to melt, lm- - km to 50 km fram the Earth's Surface, lies the Ozone |ayer. in spite of its
will rise by 2 few mieters and mast of the cities on the seashare may low destihy, the Ozone layer plays an important rale in our life.
submerged and coastal eco-life will be adversely affectad, Due to the presence of Ozone layer, ultraviolet rays and Infrared

Our Future In Danger rays from the sun cannat reach the earth's surface directly. Ozone layer




absarbs the harmiul ultraviolet rays from the sun and protects the life
oo the Earth from their harmiul effects
Causes Of Czone Layer Depletion And Ozone Hale

it has bieen reveated from different rescarches that when the Oxides of
Nitrogen (NO and NO,) come In contact with Dione (04), their
chemical reaction destroys Ozone layer. Besides this, supersanic
seroplanes move through the stratosphere and amit huge amount of
Nitrogen gas which depletes the Ozane layer. Another important
causative factor of Ozone layer depletion & Chlorofluarocarbons (CFCs),
which have strong power to damage the Orone layer.

All the developed and developing countries are using CFCs -
type of chemicals as refrigerants in asrosol, paints, plastics, foam and
tharmal insulating materials in spray and packaging industries, Buring
thit use of such materials, a lot of CFCs ultimately gt dispersed into the
atmosphere,

A hole kas been obsarved In the Ozone layer in the
Stratosphere near Antarctica. This hole allows the ultraviolet rays of the
sun to reach the earth directly without any abstacle or filtration, These
ultraviolet rays cause many disease like skin cancer a_n-:l @ataract,

The ultraviciet rays causes genetic disorders which ultimately affect
heredity. Intreased concentration of ultraviolet rays disturb ecological
balance in raiirine ecosystem. Green algae, fish and other animals on
continentsl shelves pet affected by ultraviolel rays. Young cells and
larvae of organisms living in aguatic ecosystems get destroyed.
Vegetables are very sensitive to the ultravialet rays. Ultraviolel rays
can damage physical ahd chemical properties of any complex chemical
substapces, Plastic become brittle when they come in contact with
ultraviolet rays,
Acid Raln means the presence of excessive ackds in rainwater. Burning of
coal, wood ot petroleum produce sulghur and nitrogen. These two react
with oxygen and are :nnuem{lfirrtﬁ their respective oxides- sulp hur

dinxide and nitrogen diovids, which are solible (n water. During rain,
these oxides rexcr with large quantithes of water vapour in Lhe
almosphere to form acids like sulphuric acid, sulphurous acid, nitric acid
and nitrous acid. These acids, when thoy precipitate together with rain
or snow form acld rain,
Effects Of Acid Raln
1. Acid rain increases acidity in the soll and destroys forests and crops.
£, It carrades buildings, monuments, statuss, biridges, fences and rallinge. For
eximple, acid raln produced by (he pollutants from the Mathura ofl refinery
has been tuming the white marble surface of the Taj Mahal itto yellow.
3. It pases a seriots threat ta human health, since it contaminatey alr and
water,
4, Itaffects the human nervous system by causing neurological dismases.
5. Aguatic species are affected due to acid rain.
6. Acid rain affects the plant growth, Plant leaves get burnt and dry,

Soil Hezlthis

Soil s the foundation of a healthy biosphere. Precipitation fram alr as acid rain
and dry deposition of pollutants on land surfaces contribute to soil pallution.
Cheticals and minerals in the sol react with chemical pollutants. These
pallutants combine with plant nutrients and the plants are consumed by
animals. Polluted solls cause reduction in minerallzation and decomposition
processes, Transformation of sulphur, nitrogen, avallability of phosphorous,
biclogical nitrogen fixition in soil are affectad by acid rain. Soil fertility and
aeration are also reduced. Earthworms, nematodes, etc. , are destroyed by
toxic chemicals. Destruction of the sail ls synonymous with the destruction of
the biosphers, it is of utmost importance to check the accumulation of waste
and thereby reduce sgil pollution and improve the health of the sall,

There is & need 1o manage the waste proporly. Therefore, public
awateness of the health hazards of wiste |s necessary. No doubt, waste
dispasal has become a big Industry employing thousands of workers but the




eptions for its disposal are limited, the maln disposs! sites ate the land, water
at the air,

ethod Of Safe Disposal Of Waste —Segregotion, Diumging ana
Compostingh

segregation : In industrialized countries like lapan, the waste & segregaled
before it is disposed of. Even in colonies various types of dustising are used to
segregate glass, metals, paper, coth, etc., and each type is handled separately
by rewusing it, recycling it or disposing it in any other accepted waste disposal
method. It shpuld be the duty of each houschold to segregate domestic waste
into different dustbins like biodegradable and non-biodegradable and then
convert bladegradable ones into other useful products like compost ar gobar
gas Urban residential colonies should undertake collective efforts for safe
dispasal of domestic waste as well as sweepings from the gardens and pubilic
parks, These sweepings can bie converted Into compost and used for the
maintenance of these gardens and parks.

Sarting out of the reusable material from heaps of waste may often involve
much manual labour. In g country like India; the poor rag pickers make a living
from discarded solids. In this way they do good job by removing much of the
waste from the garbage dumps. Piaces of matal, glass, rubber, plastics etc. ,
are removed to be recycled to get ﬁ'lhhe'ﬂ/pﬂ:dutm

The products derived from recycling process ire not of the same quality as
original ones. Paper made from recycled materials is of @ coarse quality and
has to be used s 3 packaging material in cartons, in corrugated boards, etc.

Dumping :

Open Dumping : In this method, waste materials are dumped in open low
kands far away from the city. This method Is not environmant friendly,
Howzver, this is the cheapest method and does not need much planning. The
OPen pits spail the sight of the area and become a breeding ground for
mosquitoes, flies, insects, ate., that are the carriers of harmiul diseases, They

give out foul odour. The burning of waste material In the open dumps pollutes
the aie, Anpther danger of open dumping is that rainwater could carry the
harmful substances to the nearby streams, ponds or' lakes and i the waters
seeps down it could pollute the groundwater,

sanitary Landfill : In this method, the waste it packed and dumped daily at the
site and Is covered with earth to prevent insects or redents from entering into
the landfill. The waste then is subjectéd to bacterial decomposition, Physical,
chemical and biological reactions take place generating different gases like
carbon dioxide, methane, ammonia and hydrogen sulphide.

sanitary landfill is a way of disposing refuse on lind without creating
nuisance or hazards to public heafth or safety. The waste disposal 1s carried out
with minimal environmental damage and in areas already spoiled or in head of
restoration,

The sanitary lanidfill system of disposing of waste Is essentially a binlogical
method,

The waste undergoes the following five phases ;

* During the first phase of operation, acrobic bacteria deplete the
avallable oxygen and as a result the temperature increases.

o [hthe second phase, anaerobic conditions become established and
hydrogen and carbon dioxide are evolved.

* Phase three establishes population of bacteria and the beginning of
methanogenic activity, i.e. , production of methane from the
decomposition of organic matter.

* In the fourth phase the methantgienic activity hecomes stahilized.

* The fifth phase dopletes the organic matter, and the system returns to
nerabic state.

The advantages of sanitary landfill as opposed to open dumping are ;
* It Is free from air pollution from burning,



¢ The health problems are minimized since flles, rats anc ather pests
cannot breed in the landlill because of the convered wiasios,
» |t is mostiy free from fire hazards.

Plantation At Landfill Site

A vegetative cover should be provided over the landfill site In accordance with
the following specifications::

1. Locally adopted non-edible perennial plants that are resktant to drought
and extrerme temperatitos should be planted.

2. The plants grown should be such that their roots do not penetrate more
than 30 cms. This condition should apply till the landfill is stabilized,

3. Selected plants should have the ability 1o thrive on low- nutrient soil with
minimum nutrent addition.

4. Plantation should be made in sufficient ﬁgnm\} tp-finimize soil erasion.

Composting$d r

Compostiny bf waste ks an aerobic (in the presence of alr) method of
decomposing solid wastes. The process involves decomposition of organic waste
into humus known as compost which is 3 good fertifizer for plants. The
COMPOsting process produces carbon dioxide and heat which can be used for
vatious plrposes like cooking, The arganic waste from households are made to
undergo decompasition in such a way that bacteria and other micra-organisms
break them down and produce a safe, dean and soll-like matérial called compost.

The micro-organisms help to stablise the organic matter. For example, fungi
starts working in the first week after dumping of the material. Actinomycetes help

in the fast stages of the breakdown while bacteria is present throughout the
process. ’r
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credits are to their owners.

Thank You

Shreya Nath
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Abstract

} O iabiona! river o s oover 2moed Ue strius of 2 nitional

[ 1He st ome 10 Lhdia 5 TS T W EP 1 LT
the Crremt Blains of Indinto the largest deltas m the w ncluding
West Bengal and Banglpdesh. She is worshipped in different place

wieh o Hardwar, Adlnhabnd and v amnast. because penple beliove
that the Ganges goddess bpngs happiness and washes away our sins
As well ns praving for the River Ganga brings peace. wealth and
prosperity, Due 1o mpid urbamzation, industnalizaton and
neeiculoral growth, more and more sewage. industrnal sewage and
other pollinants are being disposed of seriously threatening it The
competitive demand fortiver water from wrigation. households
INGUSINY and energy use exacerbnies this problem. Lie o the
complexily ol the problems faced by the Canges i s inadvertenth
hecome the souree of lleree disputes ohogkthe mteresie. ownershin
andl even lursreachmg ngnis ol the Cringes. The blurrmg line between

v ind alnise e




distances to smk the ashes of their loved ones into the Ganges water
to carry their souls. Closer to Nirvana (salvation). In Hndu
mythology, the river is the essence of purity and the purifying power

Introduction

The Ganges has always been the cradle of Indian civilization. This
river occuples a unique place not only in India, but also in the cultural
and spiritual lives of millions of people around the world. Most

Indians regard the river as a "mother” and give the status of a goddess.

There are many examples of the vitality and scale of the Ganges in
ancient Indinn mythology. Due to various reasons, the reliance on the
Ganges River system is increasing, including: the population growth
and high concentration of the Ganges River Basin, the Improvement
of living standards, and the exponential growth of industrialization
and urbanization. The river basin height, climate, land use and
farming patterns of the Ganges are unusual

The source of the Ganges is the Uttarakand state of Gomukh at the
endof the Gangotn Glacier. When the ice on this glacier melied, it
formed the clear water of the Bhagimthi River. When the Bhagirathi
River flows through the Himalayas, it merges into the Alaknanda
River al Devprayaga. There it is officially recognized as the (ianges
River, and the river flows into Bay of Bengal, where it converges to
form the Ganges Delta, the largest river delta in the world With a
total length of 2,510 kilometers, the Ganges is the longest river in
India. \ o

L

The reason Ganga is considered holy. The Ganges is famous for its
healing and regenerative nourishment of bady and mind. It oecupies
an important sacred position in Hinduism and is mentioned in manv
ancient religious books in India, such us the Vedas, Purana, -
Ramayana and Mahabharats, The Ganges is mentioned in the oldest
[Tindu classic "Rigveda". Tt 1s mentioned in Nadistuti, which lists the
rivers from east to west. The Ganges has many names and 1s related to
many legends and myths. Hindus worship the Ganges River. They
beheve that bathing in the river can forgive sins and promote
liberation from the cyele of life and death. People travel long

of everything it touches. Her enitire journey 1s 4 pilgrimage of millions
of Hindu followers, who visited the famous Tirtha that states her

presence. The emotional bond with the river and the pilgrimage
centres (Rishikesh, Huridwar, Allahabad. Varanasi and Patna) s

India's deep and lang history. The holy bath in the Ganges River
which is known as ‘Ganga Snan' is seen as eliminating all the sins
commuitted. [t 15 considered the gate to heaven,

A study commissioned via means of the Union Water Resources
Ministry to probe the “pregise properties™ ol the Ganga discovered
thal the river water carries an appreciably better percentage of
orgamisms with antibacterial properties. Other Indian nvers
additionally include those organisms however the Ganga specihcally
in its top | fimatayan stretches has greater of them, those assist o lose
itself’ from different dangerous bacteria. Gonga additionally
decomposes natural waste 15 instances quicker than some other rivers
on this world Gangea has 25 limes greater oxygen thon different
rivers, the water is going via the procedure of natural punfication

Apparent!y today, the Ganges 15 taken inte consideration {0 be the
fifth-mast polluted river in the world. The fundamental ressons ol




WuLer pD”HlﬂnL‘. m the Ganga Rwver are the disposal of human sewags
and ammal waste, growing populace density . nnd disposal o) _ . -
cnmmcrr;:m]‘ waste intothe niver. Ths niver [lows |i;',4_':,5::_lh mare thim ObJ ECtlves
100 citiey with & population of more than 100,000, 97 cities and
approsimatelv 38 cites with populsiens belween 30,000 -angd
istewater with the most senous argani The Ganges River is a holy lund for Hindus. It flows through some
ey i the Goniees comies framihe conmesn) 1T | 1N RTINI| countries and has o certmn influence. Fot thousands of years, people
Ul have heen engiged i spintual practice und worshiped the goddess of
Ganges. Places like Handwar, Rishikesh, and Varanasi worship the
Ganges. During Covid-19 Pandemic, the bodies of Covid-19 victims
were found i some rivers in Indi.

| Ihe water before the Ganges is dilferent today, because the water we
drink today 1s in the dam. But now, entering the 215t century, the
Ganges River i5 becoming a trash can for Indians, instead of people
worshiping and using the reservoir o wush clothes, throw garbage
and pollute the beautiful river. The Ganges 18 the livelihood of the
indigenous people, and their agriculture and irmgation plants depend

The estublishment of numerous indusirial cities along the Ganges on the river. Agriculture is themain activity of most of the roral
such as Kanpur, Pravagraj, Vamnasi and Patna, as well as the population in the Ganges River Basin, and thercfore is the mam
countless tanneries, chermical plants, textile [actories, winenes, water user in the Hasin area. With the rapid population growth. the
slaughterhouses, and Hospitals have all contributed 1o the improvement of living standards, and {heexponential growth of
development of industry. OF all the wastewater flowing mito the industrialization and urbanization, which have led to shocking
Ganges, sbout 12% ol sewage pollution is relatively low, but because pollution, unsustuinable development, fisheries and poaching, the
it is usunlly toxic and non-biodegradable, it i o mn]m problem. biological resources of the Ganges are threntened. Therefore, the
Sewage from factonies along the Ganges is anuther source of demand and compelition for natural resources, especially domestic
pollution. During the festival, mote than 70 million people bathed in water and irrigation water, are very Derce, undmest of the tnbutanes
the Ganges to wash the sins they have committed in the past. Some of the river basin are regulated by dams. The Ganges Action Plan
substances remam in the Ganges, such as food, gurbage or leaves, was initiated by Shri Rajiv Gandhi, then Prime Minister of India, on
andthey are also the cause of pollution in the Ganges. Traditional January 14, 1986, The mam goal 1s to reduce pollution and improve
behiels claim that cremation on 118 shore and sailing along the Ganges by collecting, diverting and treating domestlic wastewater and
can purify the souls of the dead and lead them directly to salvation. existing industrial and toxic subslances. Water quality. Chemical
residues from identified extreme pollutants entering the river The
> ultimate goal of BPA is an integrated approach |
to watershed management that takes 1nto account the various dynamic
interactions between non-living and biological ccosystems.
fi
T
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Study Area

The source of the (Ganges water s the Himalayan snowmelt and
maonsoon rains. According to mythology, Gaumukh (the mouth of a
Cow) atan approximate altitude of 4000 meters 15 the source of the
Ganges, although the Ganges actually rises in various streams at an
altitude of 6000 meters and higher.,

The Ganges Basin is located between 7330 10 89°0 east longitude
and 22730 10 31730 north latitude. It covers an area of 1.086 million
square kilometres and straddles India, China, Nepal und Bangladesh.
Its drainage area ini India is 8. 62,769 square Kilometres, which means
that about 80%, of the drainage arva is in Indin. India's waterahed area
accounts for 26%, of the country's area and is home 1o approximately
43% of the population (448 3 million according to the 2001 census).
Among the many watersheds in India (12 watersheds and 14 small
watersheds and desert watersheds), the Cianges River Basin is
considered part of the integrated Ganga-Brahmaputra-Meghna
watershed, the largest watershed in Indis and the world's fifth largest
watershed. The most populated and -

oldest inhabited plain in the world,
agniculture supports this population.
The average population density of the
basin exceeds 550 people per square
kilomerre, while in the delta region-
maore than 900 people per square
kilometre.

The Northern mountains, Indo-
Cangetic Plmins and Central 1hghlands collectively shape the Cianga
river basin that's bounded at the nortl with the aid of using the

Himalaya mountam ranges; i the west the Gangi hasin borders the

Indus basin after which the Aravalli ridge; ot the south it's far
bounded by the Vindhyas and Chhotanagpur platesus and at the east
with the md of using the Brahitinputra ridoe. The Ganga basin
mcludes hilly terrains of the Himalaya with dense forest, carefally
forested Shiwalik iills and the fedtile Ganga plains. The Gangs is the
predominant mver of the Indian subcontinent and maximuom vital

Perenminl River, Durimg s 2525 km course, 2olging a distance of
approximately 221 kim withinside the {Himalaves. 1 enters the obviois
at Hatdwar snd Nows southeast via the ndian states of Uttarakhand

Litar Pradesh. Bibar, Tharichand und West Bengal in the long run
becoming o member of the ocean on the Bay of Bengal

LENGTH 1t Iripvwraas & beogth of 450 bn Uttarakhand, J00Km in UP, 40%m in
2,525 fihar, 40k o dharkhand, S30%en in Went Dengal and romabniag § 1 0%m
ilergest Phews brfha)  Streleh tousfuies the bousdery belween LR a3 E.Ir_
- TR TAREES. SUE-TERRITARTET

Catchment Lrerags AL AIMGanoa. G
d =
arva of Ganga ‘iﬁl?lh-' E::.ﬂ;\.ﬂl. n.;rt.l;.:h, B&Jf'n!::r g
8,61 404 i v ‘I I:II .ﬂl Tormn, i s Kasis- Hai)

Gamrrath
T ez RAAMDE CITIES LOCATID
e m:r,,r' g OM IT5 BANK | Rishiesh.
. e, oo (=
iMoo oila AL Uttarakamd}. Bl oo,
et . _ Marenyd). Manpmar. Allasafuet,
\ —_——— r varanasl, Mhzacur Gn U,
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tufa™s popaiatapn i (i Wt BErngal)

: prsrthon mrwitieieg
it was lauriched o e, 1 waas started in stages Detween wEaboim, ol
1988 andd docl pred claaesi LP91 anad 197G imphesnerrtation Rt and craglisg
in March, 2000 “Tmul il yairE———
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Importance of the project

he Ganges |s 1he maximum sacred river ol Hindus: [1 15 an existence
<aver to u big quantity of ' ,
W H o alongside

path u.h:p-:nd upon «« for

|
each day 1 rerments | i"q:’;-‘ — 1 —
worrshipped becau'if: ﬂ'lf: "f; vy -fr x
v oddess Ganga n Fiindwnsm. 1 . -I.d. B
his moreove r heen ertical .
eriliably, with oy prﬂu:dlng
not unusual pla-:e- rimpenial capitals (hike Patahiputre, Ranndu)

oy " ]

Kara, Kashi, Patna what 15 greater. Kolkita located on its banks or the

hanks ol feeders and related streams iHn: most important stem of the
s stirts on the city of Devpravae it copversion ol the
\Inkanuda. that is the = supply move in hvdrojosy due to 1= greater
ewolthy length and the Bhagiath that is taken into consideration
Suppf)' move in Hindu folklore, The Ganges 1s undermmed with
the aid of using intense contamination This represents 4 peril now no
longer solely (0 humans but moreover (o creatures, the Ganges 1
damestic (o approx. 140 sorts of [ish and 90 sorts of creatures ol land

and water

The river moreover carries repiiles and nicely developed creatures,
counting essentially imperilled species which meludes the ghunal und

South Asian River dolphin. The stages of faccal coliform microseopic

areanisms from humon wasie in the river near Voranoas: are groater
1I1;;n more than one instances the Indian governmaent's reputable
hreakinig point. The Ganga Action Plan, an herbal-inititive 1o tidy up
the river. has been considered as o unhappiness that is otherwise
ascribed Lo corruption, a loss of will inthe government, helpless
specialised expertise, nofural "T"i_*.?-':*'l"l'!; and a loss of assist from logal
spiritual suthorites

Methodology

I'he Cianga is a vast river each from a socio monetary and
non-secular factor ol view However the riy et Ganea is heineo

=

drastically getiine pollur '!hmugh home ard business
alongside its banks. The Ganga Action P i became iniite
86 10 smooth up the nver und guard it from 5}m|lnr|1,'

pollution. This paper discusses the, “Gan Ut

5 . T
\CTIOm A | 5‘:.'"

implementation, impacts. successes and filures: Generally

the mitiatives methodologies are precise, striet and cnmnmnlv
Incorporates a sequence of steps (or every factors o

project. The method is a set of methods practice Stranglﬂs
manufacturers and rules This paper describes the plan, The
challenges, successes and issues und the plans tor different

nver basins in Indin -

l’ersnpnl!y, I bave not visited the location. | used second-hand
data from websites, books and the help of various research
papers.




Result and Discussion

Water management is not really knowledge-based practice. The
Ganpa's management group sponsored by government |lacks cross-
basin integration, and the states are not well coordinated. In addition,
the bigger challenge 1s to improve the water supply and sewage
treatment infrastructure of certain smart cities, and lo provide
drinking water for all rural households by 2024,

Although the Ganges River has religious and daily significance (o the
Indians, it has been polluted day by day and has become a palluted
river in the world. Due to India’s rapid growth and religious reasons,
the pollution of the Ganges 1s caused by human and mdustrinl waste
Activities such as idols throwing flowers and garlands into the water,
submerged in the niver and litering Therefore, in order not o pollute
the Ganges, these unethical activities must be interrupted.

India currently has a population of more than 1 billion, of which 400
million live in the Ganges Basin, As a result, most of the waste,
including untreated sewage, was dumped in the river. In addition,
many people bathe and wash clothes in the river;

12

Conclusion

The Ganges is called a sacred river, but 11 15 not treated like that, and
it i not respected. Today, the condition of the Ganges has
deteriorited, and this respected river 1s dying due to pollution and
waste, Worshipping 15 good, but we must treat it well, which 1s
mmpassible before people realize it Clean the Ganges, but there 1s still
much work to be done People must have enough responsibility to
take care of the rivers that provide them with food, water, ete. in order
to survive, People hold sacrificial ritunls m front of the Ganges,

Except for throwing rubbish into the same waters where they worship.

the rivers regarded as goddesses aie not treated like this, so all
citizens should take the pollution of the Ganges senously. Should be
regarded s the goddess of Ganges.

Humun wishes and greed not to mention
rapid visible experience have disturhed
the ll!m:h}’ cealogital balange. Nol
handiest b« human beings are depleting
and degrading the essential hife supporting
structures along air, water nnd land tha
belong o the entire I“E:iidmg world

Iy idunl actions of o big form of
humans at huge will substantially have an
impact at the environment, So, we were
given (o apprebend and falk
cnvirommental issues and solutions, we
have to sertously consider them. 1 .1ke any
socidl and political movement, environmentialism (a shape of cthical
codes directed for cnrryimg out better environmental management )
gives an in depth form of approaches

19




Conclusion | Bibliography

While doing the project | received immense knowledge. The sources
of information to do this project are given below-

The Ganges 15 called a sacred river, but it is not treated like that, and
it is not respected. Today, the condition of the Ganges has
detenorated, and this respected river is dying due to pollution and o Itp= www Brjlannics comyplace Canges-Rive

waste. Worshipping 15 good, but we must treat it well, which js o liips: v l comiidorabs 10 10846 15088
impossible before people realize it. Clean the Ganges, but there is still ri 1 10 o anlCode=nem L) |
much work to be done. People must have enough responsibility to Tk oo
take care of the rivers that provide them with food, water, ete. in order
1o survive. People hold sacrificial ritunls in front of the Ganges, . Il ,_. _ ._ varnisl
Except for throwing rubbish into the same waters where they worship, |11 3GT 2L

the rivers regarded as goddesses are not treated like this, so all o
citizens should take the pollution of the Ganges seriously. Should be
regarded as the goddess of Ganges,

gl weww The hindu com/sa-eciy scienee. Trad jiyiii- el

Human wishes and greed not to mention
rapid visible expenience livve disturbid
the touchy ecological balince. No \

handiest (s, human bemngs are depleting
and degrading the essential hife supporting
structures I‘lIﬂ-ﬂg alr, wiulter and Inndd thiv
belong to the entire residing world
Individual fetions of a big form of
humans of huge will substantially have an
impact at the environmenl. So, we were
given to apprehend and talk _.
environmental issues and solutions, we P e
have to seriously consider them. Like anv

social and political movement, environmentalism (a shape of ethical
codes directed for carrying out better environmental manageriet)
gives an in depth form of approaches
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INTRODUCTION

A disaster refers to sudden serious
disruption of normal functioning of a
society, involving large damages to life,
property and environment, beyond its
ability to cope with its own resources. It
can be natural or man-made or a

combination of both.

Disaster management is defined as the
organization and management of
resources and responsibilities for dealing
with all the humanitarian aspects of
emergencies, in particular preparedness,
response and recovery in order to lessen

the impact of disasters.
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PHASES OF DISASTER MANAGEMENT:

1. Mitigation:

Preventing future emergencies or minimizing
their effects;

e Includes any activities that can prevent or
reduce the chance of occurrence of an

emergency, or reduce the damaging effects
of unavoidable emergencies.

* Mitigation activities take place before and
after emergencies.

e This can be done by revised zoning, land
use management, etc.

There are four phases of disaster
management;




2. Preparedness:

Preparing to handle an emergency; 3. Response:

e Includes plans or preparations for disaster Responding safely to an emergency;
and to .help response and rescue e Includes actions which are to be taken to
operations. _ save lives and prevent further property
water are both examples of preparedness. preparedness plans into action.

e Preparedness activities take place before e Seeking shelter from a tornado or turning
an emergency occurs. off gas valves in an earthquake are both

response activities.

* Response activities take place during an

emergency.




4. Recovery:

Recovering from an emergency,

e Includes actions need to be taken to
return to a normal or an even safer
situation following an emergency and one
should also consider things which would
mitigate the effects of future disasters.

¢ Recovery includes getting financial
assistance to help pay for the repairs.

s Recovery activities take place after a

disaster.

FLOODS:-

Floods occur when land that is usually dry is
submerged by large amounts of water. Sudden
submergence or inundation of land area with

water is called as flood.

The occurrence of floods can be due to both
Natural and human causes. Anthropogenic
causes of floods include: Clearing of forests;
Urban development; Improper farming and
other land use practices; Enhanced Green
house effect. Natural causes of floods:
Excessive rainfall; Storm Surges; Melting
Snow; Global Atmospheric processes;

Earthquakes.




Management and mitigation of floods:-

YT -’__? {% FEH'EE*t
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Impact of floods: Loss of life; Damage to

infrastructure and property; Spread of
Loss of natural habitat.

Diseases;

Floods can be mitigated by:

e Structural methods include building dams,
reservoirs, and retarding basins, channel
management and embankments.

e Water control methods: include increasing
forest and vegetation cover, watershed
management, flood proofing and
catchment modifications. Schemes of
drainage and flood protection.

¢ Non-structural methods: flood forecasting,
flood warning and emergency
preparedness systems, flood insurance,
public information and education, and

flood relief.




EARTHQUAKE:-

An earthquake is the shaking of the surface of
the Earth, with sudden release of energy in the
form of seismic waves on the surface of the

earth.

Causes of earthquake: According to the theory
of plate tectonics, plates do not always move
smoothly against each other and sometimes
get stuck. This builds up pressure. When this
bressure is eventually released, an earthquake
tends to occur from the movement of tectonic

plates.

(Movement of plate tectonics causing
Earthquakes)

Effects of earthquake: Soil Liquefaction;
Landslides and avalanche; Tsunamis; Floods;

Fires; Destabilization; Loss of life and property.



Management and mitigation methods:-

Earthquakes cannot be stopped or predicted

accurately but certain management
techniques could be followed to minimize its

effect:
e Construction of buildings which can
tolerate earthquakes.
s Soil testing should be done so that
stability of building is assured.
e Seismic retrofitting is the modification of
existing structures to make them more

resistant to seismic activity, ground

motion, or soil failure due to earthquakes.

s Preparedness and safe building
construction can reduce extent of damage

and loss. ' |
e Establishment of GPS station in the

earthquake prone region to assess future

crustal movements.

CYCLONES:-

Cyclone refers to any spinning storm that
rotates around a low-pressure center.

Formation of cyclone: The warm moist air over
the ocean rises from the surface in the upward
direction, resulting in the formation of the
low-pressure zone over the surface. Air from
the surrounding region, with higher pressure,
pushes into the low-pressure area. The cool air
becomes warm and moist and rises again, thus
the cycle continues. As the warm air rises, the
moisture in the air cools thus leading to the
formation of cloud. The whole system grows
gradually and becomes fast with time. As a
result of this, an eye is created in the center,
as shown in the figure, which is the low-
pressure center into which the high-pressure
air flows from abqlve, thus creating a cyclone.



There should be maintenance of river
embankments. Communication lines
should be drawn underground.
Construction of strong halls in vulnerable
areas.

 Coastal Regulation Zone norms: They
should be strictly enforced.

e Insurance cover: Comprehensive state
insurance cover needs to be provided for
persons, their properties and cattle.

» Preparedness: Coastal areas should have
adequate preparedness against cyclones.
Wide roads for quick evacuation, disaster
resilient buildings, shelter houses etc.

» Awareness: Focused awareness activities
are required to increase public awareness
of storm surge, flooding and rainfall

related to cyclone.

LANDSLIDES:-

A landslide/landslip is primarily a combination
of several geological processes that include
earth movements like extensive slope failure,
rocks falling, and debris flow under the action

of gravity.

Causes of landslides: Extensive Rainfall,
Melting of Snow, Rivers, particularly during
the floods triggering a landslide; Seismic
Shaking and volcanic eruption; Deforestation;
Developmental activities such as Excavation

for minerals, tunnels etc. and road
construction.
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Management and mitigation methods:

(Landslides)

Effects of landslides: blocking of streams
leading to overflowing; disrupting vehicular
movement; damages vegetation, roads,
communication networks and buildings. It also
results in accidents. Overall it acts as a risk to

life, L

o Afforestation: It consolidates the slope
thus checking slope instability. Degraded
areas should be afforested and existing
patches should be preserved.

o Wired stone blocks: Stone ridge is
strapped with wire mesh to protect
against landslides.

¢ Retaining wall: Construction of concrete
retaining walls to prevent slippage from
slope. g

o Landslide hazard zonation mapping:
Zonation mapping will help in preventing
settlements in haza rd prone area and also
developing and continuously updating the
inventory of landslide incidences affecting

a country.
e Surface drainage: Draining of surface and

subsurface rivers to allow smooth flow of

water.




Management and mitigation methods:

* Afforestation: It consolidates the slope
thus checking slope instability. Degraded
areas should be afforested and existing
patches should be preserved.

* Wired stone blocks: Stone ridge is
strapped with wire mesh to protect
against landslides.

¢ Retaining wall: Construction of concrete
retaining walls to prevent slippage from
slope. "

* Landslide hazard zonation mapping:
Zonation mapping will help in preventing
settlements in hazard prone area and also
developing and continuously updating the
inventory of landslide incidences affecting
a country.

» Surface drainage: Draining of surface and
subsurface rivers to allow smooth flow of

water.

o Landslide Warning Techniques: Sensors
have been developed which are used for
the landslide warning and detection Early
warning systems can disseminate
information to masses on time, hereby
saving many lives.

s Managing of catchment: Excess water in
catchments areas should be stored to
reduce the effect of flash floods, this will
also recharge the ground water level.
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INTRODUCTION

The average temparature (n many regions has been increasing In recent decaces. The
global average swiface temperature has increased by 0.6° + 0.2 C gver the last
century. Globally, 1998 was the warmest year and the 1990s the warmest decads on
record, Matiy countries have exparienced increases in rainfall, particularly in the
countries situnted in the mid to high Latitudes,

In some repions, such 25 parts of Asla and Africa, the frequency and intensity of
droughts have been observed to increass in recent decades. Eplsades of B Mg, which
creates graat storms, have been more frequent, parsistant ant Intense since mid-
1970s compared with the pravious 100 ysars. All these are signs that the earth s sick
lis climate is changing, making it more difficult for mankind to survive. The earth is
losing its ability to balance itself due to the imbalantes craatisd by human activities

Nowadays, climate changes are very
usual all throughout the world, it is

among the mos! discussad topics by
the scientists and researchprs, the
virlations in the climatie conditions
have emerger] as an impartant topic
of discussion.

Climate change rofers W long-term
shifts in temperatures and wasther
patterns. These shifts may be natural sch as through variations in the slar oycle, These
charges have become rapld and adverse, posing a threat to the socisty. Earlier thess
changes were tlue to natural cousés and sustaifiable. However, in the past faw years these
changes are not 5o natural but are paused dum to human uctivities: Several human
activities have impacted the Govamiment in a negative way thus causing such adverse
climate shiffs,




There have been pravious periods of climate change. bt the corrent changes are
distinetly more rapid and not due to natural causes which therefore [2ad to nuingrbus
tssues Mowadnys, climata thanges are caused by the emission of carbon dioxide (€0:)

and methane. Burning fossil fuels for energy use creates most of these emissions.
Certam sgricultural practices. industrial processes, and forest loss are additional
sources™ Greenhouse gases are transparent bo suntight, allowing it through to heat
the Enrth's surface. When the Earth emits that heat as infrared radiation the guses
absort it. trapping the heat near the Earth's surface, is the planet heats up It causes
changes like tha loss of sunﬂghtmw cover, amplifying global warming.

EFFEC TS

Human societies will be seriously affected by axtremes of climate such as droughts
and floods. A chianging climate would bring about changes In the frequency andfor
intensily of these extremes. This
s @ major concern for fuman
health. To 8 large axtent, public
health depends on safe drinking
water, sufficiont food, securs
shelter, and oot social
condiitions. All these factors are
affected by climate change. Fresh
watar supplios mwvhpmmum?




aftectad, reducing the availability of clzan water for drinking and washing during
drought as well as foods Water can be contaminated 2nd sewage systems may be
damaged. The risk of spread of infectious diseases such as diarrhoeal diseases will
increase. Food production will be seriousty reduced in vulnarahle regions directly
and alsy indirectly through an increase in pests and plant or animal diseases.

The local reduction in food production would tead to stanvation and malnuirition with
long-term health consaquences, especially for chiltiren. Foodl ant water shortiges
imay tead to conflicts in vilnerable regions, with serisus implications for public
health.

Climite Ehange relatad impacts on
human health could lesd to
displacement of a large number’ of
people, creating environmental
refugees and lgad 1o further health
issues

- — Changes in climmte may alfect the
distribistion of vector species, such as mesquitoes. which in turn will increase the
spreat of disease, such as malarid and filariasis, to new areas which lack 3 strang
public haalth nfrastructure. The seasanal transmission and distribution of many
thist are trangmitted by mosquitoes (dengue, yellow fever) and by ticks (Lyme
tisease, tickbarne encephalitis) may spread due to climata change.

CAUSES

The variaus catises of climate change can be categorised mainty into three types-
GHebal warming, Acid rain and the Dzone layer depletion. These are tremendously
aftecting the earth, posing o threat to the human and animal living. We shall discuss
the effects, couses and remadies of all the three nhove-mentioned phenomena in
detail,

* Global Warming

.




Alusys hearing ahou glabel warming averywherg, bt dg we know Wit it roatly 57 e el of
el swerst fiormy, pladel warrming £ 3 pilomensnnn st cuft affect life move fstslly. Gibal
wiarmsing radios (o the incrosese i enrth’s femperatire 25 & rossit of vacious femen activities
The planes i gradviaily getting hottir s tealaning Hhe sosteocs of (ifoforms oo i (et
biing retentlessly st s researciied spes, (b warming for the majerdly of the
pispation rerins an abstract congenl & soence, i 15 Hies comeapt wihich aver e pears s
custmmyted i kg glad warimibiy @ stark resfily and mod & contu covered iy Eonks

Since the Industrial Revalution, the globat annual temperature has increased in total
by a littte more than 1 degree
Celsisn, or about 2 dagrees
Fahrenheit. Batween 18801980, it
rose on average by 007 degress
Celsius (073 degrees Fabranheit)
gvery W years, Since 81, however,
the rate of increase has more than
doubled

For the last 40 years, we've seen the glabol annual temperatore rise by 018 degrees
Celsius, or (.32 degrees Fahranheit, per decade. The result? A planet that has never
besn hotter. Nine of the 10 warmest years since 1880 have pccurred since 2005~and
the 5 warmest years on record hove sll occurrod since 25, Climate change deniers
have argued thal there has been a “pause’ ar a “slowdown™ in rising global
lemperatures, but numerous studies, including 22018 paper published n the
journal Eovirorunentz! Ressarch Letters, have disproved this claim. The impacts of
global warming are already harming peopla acocnd the world.
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the atmosphera and albsorh . suntight
and salar radistion that have hoyncsd
off ke earth's surface Mormally this
rardiztion would zscape into Space, but
\hese pollinants, which can last for
| ysars to cantiries in the atmusphure,
trsip the hest and cause tha pilanet to
| gt hotier

| Though matoral cycles snd fluctuations have caused the esxih’s climate to change
saveral times over the last 800000 years, our current era af global warming is

directly attributable 1o human activity—specifically 1o our buming of fossil fuels
suctt as coal, of, gasoline, and natural gas, which regults [ the greenholiss
gifect. In the Uniled States, the largest source of greenhouse gases is
| transportation (29 parcent), followed closaly by eleciricity production (28
‘ percent) and Industrial activity (22 percant).

Global warming is nat caused by one sale reason that can be curbed. There are

multifarfous factors that couse global warming most of which are a part of an

individual’s daily existence Burning of fuels for cooking. in vahicles, and for other
gy




cinventional Uses. 2 large amount of greenhouse gases like carbon dinxide, methane
amongst many others is produced which accelerates global werming Rampant
daforestation also results In global warming as lesser grean cover results in an
increased presence af carbon dioeide in the atmasphere which is 4 greenfinuse gas.

L
EFFECTS

4) Extrame Temperaturss- As globat average temperatures warm, weather patterns
are changing. An immetiate consequonce of global warming s extrame
weather. Thesa extremas come in a lob of different flovours Paradoxically,
pne effect of climate change can be colder-than-normal winless in some areas
Changes In tlimate can causs the polar [et stream -the boundary between the
cold North Pole air amd the warm equatoriol sir-to migrate south, bringing with it
cold, Arctic air. This is why some states can have & sudden cold snap or colder-
than-normal winter, even during the la rzg-tenn@ﬂf ylobal warming.

b} Storms aid Cyclones- Blobal warming is alsa changing other extreme weather
Accarding to the scientists, cyclones and hurricanes are likely to become mare
miense, on average, in a warming world, Most computer medals suggest that
hurricane frequency will stay about the same (or even docreass), but those storms
that do form will have the capacity to drop more rain due to the fact that warmer
air holds more moisture. Moreaver, hurricanes of the future will be hitting
shoretines that are already prone to flnding dee to the sea-leval rise caused by
climata change. This means that any given stornbill likely cause more damage
than It would have in 2 world without global warming.

o) Meltingof lce- One of the most dramatic effects of global warming is the reduction
in Arctic Sao loe. Sen ica Hit rocord-low axtents in hath the fall and winter of 2015
and 2016, meaning that at the time whten the ice & supposad Lo be ot its peak, i
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was lagging. The melt maans there is less thick saa ice that persists for multiple
years That means less heat s reflected back Into the atmasphere by the shiny
surfoce of the ice and more is absorbed by the comparatively derker ocean,
creating & fegdback loap thit causes aven more mell

d) Plants andl Animals- The effects of glahal warming on the Earth's ecosystems are
axpected to be profount ant widespread. Many spacies of plants and animals are
slrgady moving their range narthward or to higher altitudes as & result of warming
temperatures. Warmer temperatures will also expand the range of many disease-
causing pathogens that were ance confined to tropical and subtropical aress,
illing off plant and animal species that formerly were @m from disease.

 Acid Rain

When fossi Tuels such us coal,
oil and natural gas are burned,
chemicals like sulphur dioxide
and nitropen axides are
produced. These chemicals
react with water snd othar
chemicals in the air to form
sufuric acid, nitric acid and
other harmful pollutants like
sulphates and nitrates, Thase
acid pollutants spread vpwards into the stmosphere, snd are carried by air currants,
to finally raturi Lo the ground in the form of acid rain, fog or snow. The corrosive
nature of acid rain causes many forms of environmental damage. Acid pollutants
plsn oecur a5 dry partickes antl gases, which when washed from the ground by rain,
atld to the acids in the rain to form a more corrosive solution. This is called acid
deposition,
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—in results when sulphur dioxide (S0;) and hitrogen oxides (NOy) are emitted
ﬁ:ﬁ atmosphere and transported by wind and air currents. The S0 and NOy react
with water, oxypen and othar ehemicals to form sulfuric and nitric acids. Thesa than
mix with water and other materials before falling to the ground. While 2 smatl
purtion of the S0z and Nk that cause acid rain i from natursl sources such as
volcanoes, most of it cormes from the burning of fossit fuels.

The major sourcas of S0 and ND: in the atmosphiare sre

. Burning of fossil fuels to generate electricity. Two thirds of S0; and one fourth of
NO: in the atmasphere come from electric power generators.

« Vehicles and heavy equipment.

« Manufacturing. oil refineries and other industries

FORMS OF ACID RAIN
Wet depasitian is what we mast commonly think of

as acid rain The sulfuric and nitric acids formed in the
atmosphers fall to the ground mixed with rain, snow, fog, or hail,

Acidic particles and gases can also deposit from the

ntmosphere in the absance of moisture as &y
dapesitian The acidic particles ani gases may deposh to surfaces (water budies,
vegetation, buildings) quickly or may react during atmospheric transport to form

L




larger particles that can be harmful ta human health, When the sccumulated acids
are washed off a surface by the aext rain, this acidic water fiows over and through
the ground, and can harm plants and wiliflife, such as nsects and fish.

EFFECTS

i dissolves antl washes nway mutrients in the soil which are neaded by
;:ﬁt': III: can alsa dissolve naturally occurring taxic substances lke aluminium and

mercury, freeing them o pollute water or poison plants.

Acid rain indirectly affects plants by
remuving nutrignts from the soil In
which they grow. It sffects traas mare
directly by creating hotes m the waxy
cuating of leaves, Causing hrown deatl
spots which affect the plant's
photasynthesis. Such trees are also
mare vulnsrable (o insect infestations,
drought and cold.

Spruce and fir forests al higher
elevations seem to ha most at risk,
Farm crops are less affected by
atid rain than forests. Acid rain
that fails or flows as groond water
te reach rivers, lakes and
wetlands. causes the witer in
them to hacome acidic. This affacts
plisnt and animal {ife in aquatic
BCOSyStEms

Acid rain also hos far reachad effocts on witdifo. By adversely affecting one species,
the entira food chain s disrupted, ultimately endangaring the entire ecosystem,
[ifferent aquatic species can tolerate different levels of acidity, For instance, clims
and mayfiies hive a high mortality when water hos a pH of 6.0, while frogs can
tolerale more acitic water, although with the decline in supply of mayflies, frog
pupulations may also decline




% Ozone layer Depletion

The azone layer Is ma oy found in the lower portion of (he parth's atmosphate. It has

the potential to absorb around 97-99% of the harmiul ultraviolat radiations coming from
the =un that can damage \ife on earth. If the ozorie layer was absant, milllons of peaple
would develop skin diseases and may have weakened immune systems. Howaver,
scientists have discovered o hole in the nzane (syer over Antarctica, This has focussed
thalr concarn ot varlous environmental i<sues and steps to control them. The main
reasons for the azone hole are chioroflugrocarbons, carbop tetrachioride, methyl
bramide and hydrochlorofluorocarbons. A7

[zone layer depletion is the thinning of the azone Layer present in the upper atmosphere.
This happens when the chiorine and hromine stoms in the almosphere come In contacl
with ozone and destroy the ozone melecules. One chiorine can destroy 100,000 molecules
of ozone. It is destroyed more quickly than itis created. Some compounds refease chionne

: and hromine on exposire to high
ultraviolet light, which then contributes
ta nozone -layer depletion. Such
compinds  are  known s Ozone
Deplsting Substances (00S).

The ozone-depleting substances that
contain chloring inclide

chiorofluorocarbon,
hydrochlorofluorocarbons, and methyl chloroform. Whereas, the ozone-depleting
substances that contain broming are halons, methyl bromide. and hydro Brome
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' substance, It
fluorocarhares. Chlorafiuarocarbons are the mist abundant ozone-depleting :
is only when the chioring atom rencts with same othes melecule, it does not react with

arang,
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: nesocintad with a number of factors. The
|aver depletion s 2 major concem and is .
?nri:l;ue:;s r&pspnn sitile for the deplation of the azgne Layer are listed halow:

-

Ciloroflunrecarbons .

carhofis or CFCs are the maln cause ufl gzone layer depletion. These are
E:};Z;:dT solyents. spray avrosols, refrigerators, air-conditinners, etc. The molecules
of chiorofluarocarhons in the stratwephera are braken down by ultraviolet radiations and
relegge chioring atoms These atoms react with bzone and destroy it

{Inregulated Rocket Launches

Ressarchers say that the unregulated launching of rockats resylts in much more

depletion of the ozone Layer than the CFLs do. If not controlied, this might resultin 3 huge
{nss of the ozone layer by the year 2050, .

Hiteogeneas Compounds "

The nitrogenous compaunds sich as N0y, NO, N0 are highly responsible for the depletion
of the nzone layer

The azone layer Kas bean found to be depleted by certain natural processes such as Sun-

spots and stratospheric winds. But it dees not cawse more than 1-2% of the ozone layer
tlepletion

EFFECTS




. of the azone (ayer has karmful effects on the environment. Let us see the
E: ;ulf*ape}fﬂsctm; u; uﬁna ayer depletion on man and environmant. Humans will be directly
axposed ta the harmful ltraviolet radiation of the sun due to the depletion of the azone
layer. This might rosult n serinis hq:utlh jssues mmong humans, such an shin
diagases, canter, sunburns, cataract, quick ageing and weak immune System. Direct
axposure to ultraviols! radistions leads to skin and eye cancer in animals.

Strang tiltraviolet rays may lead to minimal growth, flowering and photosynthetis in

T — g : c;l_:ﬁ T "

plants. The forests alsd have to haor the harmful effects of the ultraviolet rays. Planktons
are greatly affected by the exposure te harmful ultraviolet rays. These are higher in the
aquatic food chain. If the planktans are destroyed, the organisms present in the faod chain
are dlso affected.

Thus, Climate change is happening now, and #'s the mosl serings threal te life on our
planst. We need to wark hard to keep this in control to save ourselves from worse
gituations. Core fo all climste change selutions is reducing greenhouse gas emissions
which must get Lo rero 45 sbon a5 possible. Because hoth forests and oceans play vitally
important roles In regulating our climate, incrensing the satural ability of forests and
oceans to absarh carbon diaxide can alsa hetp stop plobal warming,

All countries need to move their sconomies away from fossil fusls as soon as possible.
Putrol and diesel vehicles, planes and ships tse fossil fusts. Reducing car use, switthing
to eloctric vehicles and minimising plane travel will not only help stop climats change, #
will reduce oir pollution foo. Forosts are crocial in the fight against climate chanye, and -
protecting them is an important climate solution: Cutting down forests oo an industy
scale destroys giant trees could be sucking up huge amaunig of esrbon.
have to be cautious towards the above given points for a better m@f o
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OCEAN ACIDIFICATION

INTRODUCTION

Oeenn soidification iy the angoing decrease in the pH valoe of
the Earth's poeans, coused by the uptike of carbon dioxide (COs) from
the atimgsphere. The muin cause of ocean acidification is human buming of
fossil fuels. As the amount of carbon dioxide in the atmosphere increases. he
amount of carbon dioxide absorbed by the ocean alvo increases, This leads 1o, ,,
serien of chemical reactions in the seawater which has a pegative spillovey on
the ocean and species living below water. When carbon dioxide dissolves ingq,
seawater, it forms cirbonic acid (H,COs). Some of the carbonic
acid molecules dissociate into a bigarbopate on and a hydrogen ion, thus
increasing ocean pcidity (H* ion concentration), Between 1751 and 1996 ),
pH value of the ocean surfece is estimnted 10 have decreased from
approximately 825 to 8,14, representing an increase of almost 30% in H* iy,
concentration in the warld's oceny (the pH scale is Jogarthmic, o a thange of
ane in pH unit is equivalent to a tenfold change in H* jon concentrtion).
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Increasing acidily ix thought 1o have a range of potentially harmful

conseguences for marine organms such oy depressing metabolic riles and
MU responses in some organisms and causing coral bleaching, Ocean
serdification % impacting on the ecosystems of marine environments that
provide food, livelihoods, and other ceosvatem services for a large proportion af




oceans, terrestrial biosphere, lithosphere, and atmosphere. The carban cycle
imolves both organic compouns such as cellulose and inorganic carbon
compounds such as carbon dioxide, carbanats ion, 2nd biarbonate jun, The

inorganic compounds are particularly relevant when discussing oeean
acidification for they include many forms of dissalved €02 present in the
earths oceans,

When CO2 dissolves, it reacty with water to form a balance of ionic el nog.
tonic chemical species: dissolved free carbon dioxide ( COxun Carbonio 8tid)
(HCO0;) bicarbonate (HCOy), Carbonate(COy'). The ratio of these specie,

depends on factors such as sepwaler leTperalure, pressure ind salimity (4,
shown in & Bietrum plot). These different formis of diss i i
giboy sre tradslerred from un ocean's surfice 1o its intaricr by the

oceun'’s solubllity pamp,

The resistance of an area of ocean to absorbing atmospheric €O, i knawy

the Revelle facior. s
Ocean ackhification hns been compared to anthropogenic climage chanos
culled the "evil twin of globs] warpsing” and "ihe other an
CO: problem™, Increased ncesn temperatures and axyeen lods s COnCury
with occan acidification and constitute the "dendly trin® of climute charige ity

pressurcs on the marine environment, Freshwaler bodies alyo UPPUF 1o be
acidifying. although this is a more complex and less ubvioyy PRENOmeng,,

An cstimated 30—40% of the carbon dioxide from himun oes,

ivity reley
the atmosphere dissolves into oceans, rivers und lakek “d fnig

MECHANISM OF ACIDIFICATION

Dissolving CO, in scawnter increpses the hydrogen jon (H' J::ummmﬂnn i
ocenn, and thus decresses ocedn pH, as follows: ity

CO2 iy + HiO = HiCOy = HOCOy + H 2 €O 5 2 1Y,

Approxinutely ane-third of the catbon dioxide released into (hye Mmospherg
hunman activity is dissolved imo oceans; Tivers, nnd lakes, resulting in ]m:rnu.-ﬁ:
g

Ih shallow coustul and shelf regions, a number of factors interplay 10 nffect pH
change in addition 1w stmospheric CO: b These include binlegical processes,
such as photosynihesis and respiration, and wiler upwelling onto the coust can

Also, geosystem metabolism in freshwater sources reaching coastal waters Cit)
lead to large pH changes there, with the rates of biologically induced pH chas ga

dependent on local water temperature.
EFFECTS ON CALCIFICATION

Changes in ocean chemistry can have extensive direct and indireet effects o
organisms and their habituts. One of the most important repercussions &
inereasing ocean acidity relates 10 the protuction of shells g plates out

of calcium cuthunate (CaCO; This process is called caleification and is
mmpartant o the biology and survival of o wids range of murine OrZanisins,
Calecification involves the precipitation of dissolved fons ino sofid CaCi0:
as eaccoliths. Alter they are furmed, such structures are vulberable

tiy dissolution unless the surrouniding scawnter
comains situriting concentmtlom of cirbonate sons (OO ),

MECHANISM

Of the extra carbon dioxide added into the vowins, some remains g dissolved
carbon dioxide, while the rest contributes wwards making additiona|

bicarbonate (and additional carbonic ucid). This also increases the CONCE N st
of hydrogen ions, and the percentage incrense in hydrogen is larger than the
percentage increase in bicarbonute, creating an imbalance in the maction

HOOY = COy + H'. To mainain chemicsl equilibrium, some of the Cilrbong,
ions alicady in the ocean combine with some of the hydrogen ions 1o mitke
forther biearbonate. Thus the ocean’s concentration of curbonate s iy reduced,
creating un imbalince in the redction Ca®' + COF = CaCOw and making the
dissolution of formed CaCO

y structures more likely.

The incresse in concentrations of dissolved carbon dioxide and bicarbonale, gpg
reduction in curbonate, are shown in o Blermum plot,

SATURATION STATE
The saturation state (knwn as £1) of seaWater for 2 mineml is a measure of

F
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cime calcareous species o perform mare poorly than noncalcareos species in
years with low pH and predicts consequences finshore benthic ECE Ve

Current rates of ocean scidificotinn have been compared with the greenhoyse
event at the Paleocent—Eocene boundary (ubout 55 million yeurs #99) when
surface ocean lempemtures rose by 5-6 degrees Celsius. No citastruphe g
seen in surface ccosystens, yet botiom-dwelling organisms in the deep ocein
experienced & major extinction, The current acidification iy O 1 puth 1o ppyg
levels higher than uny seen in the last 65 million vears and the e of ingransp ;
about ten times the rate that preceded the Paleocene—Eocene masy mﬁlﬂﬁu: "
The current and projected acidification has been described as an almaosy
unprecedented geological event. A National Research Council study releasod
Agril 2010 Hkewise concluded that "the fevel of ncid i the giccans is incppggs
aran unprecedenied mte”. A 2012 paper in the journal SCleice exnming the e
geological reeond in an attempt 10 find o historical analog for CUITENE oy
canditions as well us those of the future, The researchers determined thy the
current rile of ocean acidification is faster than at any time in the fas)

300 million vears.

A review by climate scientists at the RealClimate blog. of a 2005 repon b
the Roval Society of the UK similarfy lughlighted the cenmility of the ,

chunge iy the present snilwopogenic scidification process, wriling ool

“The natural pH of the ocean is determined by &' 3 need to balance tha
deposition and burjal of CaCO

3 on the sea floor against the influx of Ca™

and CO"

: into the ocean from dissolving rocks on kand, calied weathering. Thees
processes stabilize the pH of the ocean, by a mechanism called CaCo

s campensation... The point of bringing it up again is to note that Wthe co

; concentration of the atmosphere changes more slowly than this, ag j alwa
has throughout the Vosiok record, the pH of the ocean will he fgqmm\r TS
unsffected because CaCO

3 compensation can keep up, The [present] fossil fuel acidification is myep,
faster than natural changes, and so the acld splke willlbe more intenss than
the earth has seen in at least 800,000 years ¥

IEPACT

Inereusing acldity has possibly mrmful consegquences, such as depressi ng
metabolic rates in jumbo sguid, depressing (he mmune responsies of by

mussels, and coral bisaching.

Thi reports "Ocean Acidification Summiiry for Policymakers 2013” and the
IPCC approved "Special Raputt on the Oceun and Crvosphere i 5 Changing
Climnate” from 2019 describe resemrch findings and possible impacts,

CORAL BLEACHING

The phenomenon of corul bleaching or cornl whitening and the degenerating af
corlfine reef ecosystems is one consequence of incrensing ocean acidity. The
tropical and sub-tropical environments, including areas such as the Caribbyg
and surmunding regions, tropical Asia (¢.g. Indonesia, Philippines. Thailang
Maldives) and the tropical Pocific {e.g. Australian Barrier Roef, Pacific Islang,
Papua New Guinea) are mostly affected by coral bleaching, as these are (he
regions of the world that contain the largest and most extensive coral reef

sysicins.

CORALBLEACHING

o -

IMPACTS ON OCEANIC CALCIFYING DRGANISMS

Increasmg ogean acidification nmkm:lzrd d}fﬁcull for sbell-acereting
argRIdsms (o acoess carbonnte inm.,. tial fowr the production of thoir hand




When exposed in experiments 1o pH reduced by 1.2 10 0.4, luvae of |
temperate hrittlestar, o relative of the comman sea star, fewer than (0.1 Pereent
survived more than eight days. There i also a suggestion thit a diclin in (e
coccalithophores may have sécondary effects on climue, comribumng 10 glisha)
wurming by decreasing the Earth’s plbedu via their effects on .
cover. U8 All marine scosystems on Barth will be expased to changes in
acidilication and several other ocean blogeochemical changes.

The fuid in the internal compartments (the coelenteron) where corals Lrow
their gxoskeletos is also extremely important for calcification growth. Whes e
suturation rate of amgonite in the external seawater is at ambient levels, the
corals will grow their aragonite crystals rapidly in their internul ¢

hence their exoskoleton grows rapidly. 1f the level of amgonite in the exlerny
seawaler is lower thin the ambient level, the corls have 1o wark harder i,
maintain the right balance in the internal compurtment. When thisi happens, g
mﬂﬂfﬂﬂﬁﬂgtﬁ:mﬂmﬂmwlﬁ&ﬂMMhMM
haw much their exoskeleion is growing. Depending on how miuch ARgonity i
in the surrounding water, the corals inay even stop Lrowing becise the levels I
ol uugrmiiemg 100 low 1o pump into the intema) compamment. They conly
even dissolve faster than they can muke the crvsiale 1o their skeleton,

on the amgonite jevels in the surounding water Under the cumrent prosy

of curbon emissions, around 70% of North Atlantic cold-water CORALS Wi]
living in cormosive walers by 2050-60.

A study conductd by the o Hole OcesnogTaphie Tnstituiog infanyer |
2018 showed that the skeletal growth of corals under scidified conditions
primarily affected by a reduced capacity to build dense exoskeletony, ather gy
affecting the lincoar exiension of the exadkeloton, Lsing Global Climgze Modely
they show ﬂmﬂudnmityofﬂmuqrdnuﬁmh:mldhmdwhyw :
20% by the end of this century.

Min:imeMmmfm:manmnhiﬁumﬂmmﬂari::rﬂnul"l_uhmh I
seawitter CO; level (ruise pH) to close to the preindusirial value showed » 7
increase in net caleification. A similur experiment (o raise i iy SEAWer
€O level (lower pH) 1o a level expected soon aftet the middie of (his century
found that net caleification decreased 34%,

Ocean neidification may [ force some organisms to reallocate resources Awary |
from productive endpoints such as growth in order to maintain calcification

- —_— 11 |

weh, ie. that the incieases in cansumption from thermal stress more thun
negntes any primary producer to herbivore merease from elevated CO-.

el i e g o

Thus. ecosysiem impacts amplified by occan wurning and deoxyeenntion

NONBIOLOGICAL IMPACTS
Leaving aside direct binlogical effects, it is expected that ocean ucidification i,

the future will kead 1o a significant decresse in the burial of carbunate sediments

for several centurics, and even e dissolution of existing carbonate

sediments, This will cause an elevation of ocean pllilinity, leading 1o the
enhancement of the ocean as i reservair for CO; with implications Tor climgye
change us move CO;y leaves the atmosphere for the ocean.

MPACTS ON HUMAN ISDUSTRY

‘The threat of ucidification inclides u decline in commercial fishones and in the
Arctic ourism mdusiry and economy, Emmrqr;:iur fisheries are threateied
because acidificntion hnmcakify\r_nio;ym'unz which form the base of the
Arctic food webs.

Plezonods and brittls sturs both forni the base of the Arctic fogd sobs and are
both serionsly damaged from acidification. Preropods shells dissolve with
increasing scidification and the brittle stars lose muscle mass when fe-Emwing
appendages. For proropods to create shells they require aragonite which i
produced through carbonate fom and dissolved calcium. Preropods are severely
uitected because increasing acidilication levels have steadily decrensed the

amount of water supersaturated with carbonate which is needed for sragonie




POSSIBLE RESPONSES
REDUCING GREERHOUSE GAS EMISSIONS

Members af the InterAcademy Punel recommended th

| ¥ nt by 2050, sl
unthropogenic OO; emissions be reduced less than S0% of the I?Eif‘.l l::: E
2K smtement dlso called on warld leaders t: e

. jm:l-:nuwlbdgr that ocein scidification ks o direct and real ¢
ncreasing ntmospheric CO; concentritions, is already having an off
curren! concemtrations, and iy likely 1o cause grave lomm to POy, o

m

MsErme c'i‘“!i}'ﬂﬂms s Cﬂ: concentrations rench 450 ;
(ppmil] amd above: Im'lﬂlmun

Oisequence of

* - Recapnizs that redicing the build up of CO; in 1y
; . @ Blmis :
caly practicable selution to mitigating ¢ e atice. PhEre i (e

» ... Reinvigomte action to reduce StessOr, such

as cveerfishing and pallution, on i I.t.'- FA——
o ocean icidificarian, L_-ff"/; esilienee

Sigbilizing atmospheric CO, concentrationy my 450 ppm
grnissions reductions, with steeper reductions over timn

The Crerman Advisory Council on Global Chunps stsed:

In onder to prevent distoption of the ciilcification of marine orga
. :
resultant risk of fundamentally altering maring food wehs, the r:;m? A0l the
rail should be abeyed: the pH of nenr surfiice witers should not drop :_E B
& than

(1.2 unitx below the pre-industrial average value in any | Ooeun region
in the global mean), o i

would requine TRAL gy

One policy related o oce idity i i
wilirmming. P:ll:iriﬂ:tn the LI ““:‘-‘:T’f!f s mﬂs':'l“ﬂn s e
Change ( LWFLE(‘ ) udopted a targer of limiting wamning to below 2 s

to the !“""_"d““ﬁ“] level Meering this target would requine 5uh'iti::tial T
reductions in anthropogenic CO» emissions. Limiting global wml'uiu to be

2 "Cowould imply a reduction in surface ocenn pH of 0,16 from pmq'iq =
levels. This would represent a substdntial decline in sitface oceun pH e

L7

Repotts by the WGBU (2006, the UK Roval Society (2009), and the US
Matiotal Research Council (2001 1) warned of the potential risks and difficultics

assocuted with climane engineering.
IRON FERTILIZATION

Irun festilization of the ocenn could stmulate photosynthesis

in phvtoplankion (see Iron hypothesis). The phytopluikion would convers the
ceean’s disvolved carbon dioxide into garbohydmite and oxygen gas. some of
which would sink o the deeper ocean before oxidizing. More thun o dozeq
open-sen experiments conbirmed that adding iron to the ocean

increases photosvathesis in phvtoplankion by op o 30 times. While this
approach hus been propoked s @ potential solution o the ocean acidification
problem, mitigation of surfnce ocean acldification might incresse acidificatj, 1
in the less- inhubited deep otean

A report by the UK's Royal Society €2009) reviewed the approach for
effectiveness, affordabilily, timeliness and safety. The rating for lfﬂ'rrdnbﬂiu.
was “medium”, or “not expected 10 be very cost-effective”. For the other thyee
criteria, the mungs ranged from "low” o "very low” (Le., not good), For
example, in repards to sality, the report found s *[high) poteatial for
undesimble ecological side effects”, and that ocean fertilization “miy incregses
pnoxic regions of ocean ('Jesd zones'] '
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GLOBAL GOALS
The problem of ocean acidification i5 included ip one of the targets of the

s




The end-Triassic biotic crisis is still the most well-etablished example of 4
maring mass extinction due (o ocenn ucidification, because (a) voleanie activiry,
changes in carbon fsotopes, decrense of carbonne sedimentation, und Miring
extinction coincided precisely in the stratigraphic record and (h) there Was
pronounced selectivity of the extinction assinst organisms with thick Aot |
skeletons, which is predicied from experimental stodies. Ocenn e ety has

ulso been suggested us n canse of the nndthew_;
beBhoair 0 b \/
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Climale change whens 1o long-Tew shifls- i tempenalunes and wealhen
pallewss. Theae ahitts may be nalusal, such as thasugh vanialions i the,
wmm primaoniliy due 1o buning (easil fuely like coal,
il gas.

Bunning fossil puels genenales gaeenhouwse gas emissions thal acl like o
blankel wrapped arsund. the, Eanth, luapping the suns heal, and
waining lempenalnes.

Greenhouse gas 1egens Lo any gay thal has the propentiy o

aunpoce and wenadialing il back e Eoalivs smnbace, Thwa conluibuting
te The greenhouse ephect. Canbeon disxide, melhane, and walev vapourn
ane the moal impealanl greenhouse gases. (To a leasev erdenl, sunjoce-
lewel egone, niloas oxides, and fuorinaled goses also Dup injraned,
wadialion.) Guenhguse gases have o projownd ejfect en
mwwgmmmmmwmm

panliculonly ugh duing waum peripds and lew duung cold peniodsa.

Exomples of gneenhouse gas enussiens thal ane causing climale change,
kv driving a can ercoal por healing a building, ey example. Clearing
lonel and poweats canalse wlease catbon dioxide. ‘Candpilly o ganbage
QL L MABT MOURLE Of melhung emisstivng., Eneagey, tndualiy, anapeal,
buildings, agricullune, and land wse are ameng the main emilleas.
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Genenaling elechuicily avd heal by buvvning fessil uels-casaes o laage
chunke af global emissiond. Pieal elecluicily i s genswaled by buasing
caal, oil, ongan, which prodaces canbon diovide and nilasun-oxide -
powethal g eenhause gases thal blankel Uue Eanlivand Buop thesan's
heal. Globelly, o bid mpne than a guuanley of elechucily comey from wind,
solow wnd otherrenewable sowncey whuch, ayopposed Lo (ol feeds, el
litlte o no gieeshouae ganes o1 pollulands i the L

2. Culling down Loreals

Cufting deown porealy lo. create paums o pastunes, on fov oliven, weaaons,
conned emimons, ance iees, whuen thiey ane cul, wlease the canbon they,
hae beorusloring. Each yearapprocimalely 12 million heclanes of,
preal ane desteged. Gince poreals abaeth carbon dioxide, dealioging
thenm alae limils naluresy abilily lo keep emisaiona oul of the almeaphiese.
Repoentatiorn. wgethen wilh agricullune and slhen land wse changes, is
waponalble o waghly o guasteyef global greenhouse gas Emiasiony.

3. Using ranapertation

igal cana, luuicks, ships, and planes wo oo jeasil puels, Thal makes
Laporialivn a major conlribulet of greenhsuse gases, eapecially
conboadiovide emissions. Road vehicles account (o the langest past,
clue Lo the combuntion o pelnalewm-based producty, like gasoline, in
intevnal combustion engines. Bul emiaplons from ahips and plines.
Conlinue to-grow. Tuwapord acceunti o nemliy one quoanten of global
eneagy-telaled canrbon-diogide entiastons. And tends pont o
Mgnikicant incagase o eneagy wae o hinspoil sven the COMENG (e,
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4. Powering buildings

g watdential, and commenciol buddingy coname svey hallof
all electuiciliy., Aa- thesy contiruee o daaw soccoal, Gil, ol noluaalgas ow
healineg aud conling, Htt.u-mtﬂ-atqmi,u'nlﬂqumﬂlhmogqmdwumqu&
erviasieng. Gruowiug enengy demoand (94 healing and coeling, wilky
kg ai-condilionerswnenhiys, as well oy incieaned elechucily,
conpumplion | lighling, applianc, dad eanneclod-deyices, hao
conbuibuted To avise v enenpy elaled casbon: diovide. cmissians [om.
butildings i wecenlgednn, /

5. Manujaciuring goeds-

Meunubouctuniing ancd induslig produce emisaionsy, meally fom buing
(oaail pueels to produco enengy o making thingas like cement, Won, Meel,
inchiatnial processes alse weleane ganen, aa does the conslvuction
uneluataty, Machines wased iy Uhe manugociuning proceas offesn wi on
coal, eil, ovgoa: and acme malewaly, like ploatics, wie made fuom,
chemicaly sowiced prom fuaail puels. The monujactuwng oudusbog i one
of the lageal conlubulons Lo greenhouse gas emispiony woaldwide.

"




Its Getting Warm in Here
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WHAT ARE TS EFFECTS?

1. Hotlew tomperaluars.

Ha gﬂdmmmm Tine. 6 disen Lhis global susjace. tempewmbow. The
laal decade, 2011-2020, @ e waoumeal an ooud. Gliwce The 180y, each decadle hos

bersy weasmon D The presisus one. Pearndip all Lol i ooe secing mee hul
cloigir ol aent D wies, Highe lempenilisies insnicase heal velnled Uliensesn curud

ke wgrking outdeows mene dijficdl Welelpimes stol s eoailiy and sparad mie
igielly when condilions ae hollen. Tempewluaes-in e Mclic have woemed al

Leesal Duicr, e oot aa The glsbal anenmge.

F
LW

9. Incaeoaed dusaghl

Clumate change - changing walevavailabilify, making il scocevin
meue wegions. Globalwaiming exacetbalenwaley shinlages in alredy
waler-slueased egisns and u leading 16 an ncaeaaed. sk of,
agricullisinl duoughls apjecting cwps, and ecolegical duoughly
increasing tho vudnevabilily, of ecosyalems, Doughls can alae alia
deatuctive sanid and dast Mavms Uhal conmove billicos of lona of aand
actoss cenfinents. Deaerly wue expancing, reducing lond o1 guowing
|ped. Mary people nous pace the thacal of nol huwing ensugh waley s
eqgulon basis, |

3. Nl ensughujesd

Chungea in Uhe climale and incacases inextneme wenlhey cvents o
among the enpens behind o global tine by hungen ond poot maduilion,
Tiahenues, cwps, and livealock may be dealoyed ov become leay
preductive. Wilhhe geerun becoming more acidic, moaing wacuices thal
e billicans of people ane al isk. Changesin s and ice ceverin
masuy Arctic wipions have divugpted food applies fuom hewuding,
Huwniling, e fishing. Heal stuess condiminihy walevand grusatandy
(e yinaging, g declining cwop yleldy and ajpecting liveslock.
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HOW CLIMATE CHANGE
IMPACTS HEALTH
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. Povealyy and displacement

Climale chuoge inceanes the pactews thal pul and keep people. in
povenly. “Floodn moy sweep cucuy ubeuy slima, dealroyurg homes and
livelihoeds. Heal coasvmake il dippicall o wetk o ouldesn jobs. Walen
scancily may affecl cwopa. Buerthe past decade (2010-2(H9), wealhey-

welated eventsy displaced anealimaled 23 1 million people onavevage
ach yean, leauvng many morevibaeiable (o poverly. Most wjugees
come pusm. cownbies thal are mest vudnewnble wad teasl wady le adapl,
m[pwmnpud#ng:mnnlﬁdmm;t.

=

5. Mere heallh uaks

Climnle changu i the sungle biggeal healliv thacal pocing humanily,.
Clomale impacty ave abveody havmasg heallly, Uvwosghy ain pelluton,
disease, exbieme wealhey evenls, orced diplacement, presaunes on
meninl healliy, anﬂ-mmmubhmmmﬂ-pnnmm-mm
wihene people comnel grow o find supgicienl food. Eveuy yean,
enwirsanmeniol aclew take the Lives of anouwnd 13 mudlion people.
Changing weathey pallenns ane expanding disenses, and extieme
weathey eventy incremse dentha and make it digficndl (o1 healthycane
ayplema o keep up.







Govevmenls, businessed, and civil sociely membens ane connecling in
climale inifialives lo apeedd The pace 6f climale aclion. Drulialed al Uwe
2019 Climaly, Action Sammil held al the United, Nadisns, the wulialoes
e wolicing eminsond, lecktany crlical coneenny such oy joba and
qgenden eaguualily, wilocking pinance, budlding sualninnble _
injaastuiche, unllq-mhﬂm'hﬂaﬂl»nﬂ-lum o aduancing
adaplnlion ced climaole weadience.

Thue Unileet Nalipna’ wole as aconven e needed mone Ty ceen Lo
enceunagepesple o cellabosale, be ambilisus and lake acliond equired
[mu;ml,qlﬂbu:lblelhpﬂlﬂlllril:-‘lﬁﬁ L o one Than 1.5 m&m The
(sniled Madiisng alye-alonds bedund @ lwondion to o suslainable, low-
counbon econooy thal iajust and benepicial you all people.

"'h._.-"
Guuche wulielives pcluede:

{. Tothe enowgyseclon:

o (ccelevating Rencwable Enevgy Tranailion i G TG Thialy-
pisepmallistond developung Stales and Uhein pontnens hoe
come logelhen o shooe stlegies ol galvanize memendum
inthe nailion T wnewable and weailienl enewgy systema,

o Climale /ction porJoba: This suliolive hos developed a
wadmop and wgisnal slalegies e cimale aclion thal puis
people’s joba and well-being al the heand e the lanpilion e
€U UEER ELONDINLY. -’

¢ CoolCoaliisn: Gerhuow the weld is coming logethen o
deliven epprciont. climale- {uendly coaling e all, nchuding
thuiowgh erhoanced nalivnal climalte plans., The coalilion
higghtights promising inoualions Mich aa “cooling papea”
Thnl keeps lempeulines down in buildings
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OCEAN RESILIENCE
INNOVATION CHALLENGE

We're laoking for community-ked financs
and insurance Innovations that drve
irvestaiend b coastal noture- based
snlutions aiwd help addross ooERn MEK

Enter our Challengs and be part of
e =l tlon,
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e Campaigijorialine: This guowing conlilivn o mpe than,
100 conaervalion organigalisans cally en policymakins le
commil lo e acience-daiven, ambiliows new deal o naluwae,
Tt hinges on protecling al leaal 30 pevcentof he planel by
2030, backed by sujpicient pancial wesdunces ond D jull
nealigation ol uwdigensus leadewship and ughly

W

e Qoo Rk and Reailiesce Activn. dllicnce: ORRAA connecls
govciunments, pnancal vlitulicns, the vawonce induatug,
erwiesumenlal ewganigalions, and aclows fom the Global
Soulh le baild remlience [o wcomn vak. 1T pionesy Jonance
andl aunance pwducs aumed ol incendiviging $500 million,
utinuveslment innalwie- based solulisng big 2030,

M
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3. the industuy and tunasperl secto:

o Actiontewards Climale-Fuicndly Tuanapoal: Suen 100
mn;mugﬁ!mmltm,milheimmat coalilien eveq |
dedicated o shigling all jouma o4 MLW'FWme&,
Th ueatanches IR Likee ol cucceas awnel yaking e

W%dﬁmwm»m Hivonline cotvue helps

wnban leadew develop sualedinable wibon mobilify solulions.,

.
-

o Decanboniging Shipping: Gelting te Zeno Coaldion: A
Pﬂ.,u.m;ulrullimm,u; ot D, 450 mariline., enegy,
infranluiciune anel putance companies, the coalilion has a
epe-shel ambilion: commencially vinble, deep aeo e
emissini vesdcly apewaling by 2030, The Sea Cawge
Chuates depued benchuimmib 6 decatbonige The laanaponl of,
bialkabippong conlainm. Undey the Poseidan Principles, 15
bauka howe disclosed how well shipping indualay loan
poulpolos aligawillclimale.goaly.

./

s feadonhip Group Loy Trdusluyy Tuvaidion: Aimed al nel-
gean conbon emissions bwm indualy by 2050, The iniliotive
haoy ealoblished inddustuy gruowps and developed sood maps
o ey industes whene canbon enuasiony ae digpcull te
abate. A buviilion lunckey projiles indisl wirious

counteiea, O/t
| : {Lf; "+\\
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POLLUTION

Pollutivn 15 the introduction of contaminants into the nutural environment that
causes adverse change. Pollution can tuke the form of any substance (solid,
Hquid, or gas) or energy (such as mdioactivity, heat, sound, or light). Pollutams,
the componuents of pollution. cm be eifher foreign substances/energies or
naturally occurring contaminants. Although environmental pollution can be
cauwsed by matural events, the word pollstion generally implies that the
contaminants have an anthropogenic sotirce —that is, n source created hy human
activiies. Pollution is often classed od point sowrce or nonpoint  source
poliution. In 2015, pollution killed 9 million people worldwide,

Major forms of pollution include air pollution, light pollution, litter, noise
pull'ul:'rq::. plustic pollution, soil contamination, radioactive

comamination, thermal pollution, visual pollution, and water pollution,

DEFINTION & TYPES

Any substances in water, soil, or air that degrude the natura] quality of the
environmend, offond the senses of sight, wiste, or smell, or cauze a health hazard
18 known as pollution. The usefulness of the natural resource is usvally impaired
by the presence of pollitatits and contaminaits. In corntrast, the United

Nations considers pollution to be the "presonce of substances and heat iy
environmenta| media (air, water; land) whose nature. location, or quantily
produces undesirable environmental effects.”

Tl’flmjm forms of pollution are listed below nlong with the
parficular comnminants relevant i cach of them:

AIR POLLUTION

Aar pollution can be defined ax an ahemtion of nir quality thiat can be charetiized by
measuremenilg ol chemical, Mological or physical pollitants i the air. Therefore. air
pollutson means e undesirble presence of impurities or the abiormal rse in e

proportion of some constituents of the aimosphere. It can be classified in 2
sections: visible and invisible air pollution.

Lacal : This concems the quality of ambient sir within  radius of & lew kilometers
Regional : Pollution like acid mm, photochemical reactions and degradation of water
quality at distances ol a fow Jalometers 10 a thousand kilometnes .

Global : Depletion of the ozone layer and global warming caused by tlie enmssion of

greenhouse gases, mainly carbon dioxide (CO2),

Air Pollution Causes

Air pollution is cnsed by the presenice ifn the atmospliste of toxic substinces, mainly
produced by human activities, even though sometirnes it can result from natural
phenomen such us voloanic craptions, dust storms and wildfires, also depleting the

ait quality.
Anthropogenic air pollution sources e .

1. Combustion of fossil foels, Tike coal and ni':f_ﬁ?ﬁ.' electricity and road
gransport, producing air pollutants ke nitrogen and sulfur dioxide,




2. Emi_ssimt [rom industries and factaries, reledsing larpe amount of carbon
monoxide, hydrocarbon, chemicals and organic compounds into the sir

3. Agricultural nctivities, due to the use of pesticides, insecticides, and furtilizers
that emit harmful chemicals

4. Waste production, mostly because of methane generation in landfills.

Effects of Air Pollution *

It t5 irquil'uh 0 dascribe the whole extent af potential and actunl darmage caused by nIl‘
forms of air pollution. But bere are the main consequences -

ON THE ENVIRONMENT

Alr poliution hits a major impact on the process of plant evolution by preventing
phitosynthesis in many cases, with scrioss consequences for the purification of the
it we breathe. It also contributes to the formation of acid nein, aimospheric
precipitations in the form of rain, frost, smow or fog. which are released durng the
conibustion of fossil fuels and trmnsformed by contact with water siesm m the

atmosphete.
GLOBAL WARMING

Cin top of that, uij pollution is a major conmbutor to global warming and elimute
change. In fisct, the abundance of earbon dioxide in the air is one of the canses of the
greenhouse efieet. Nomally, the presmce of groenhouse gases should be beneficial
for the planet because they shiorb the infin-reid radintion produced by the suifice of
the earth. But the excessive concentration of thisse goses pn'the atmosphere is the

a
.

cnuse of the weent climate chanye.,

ON HUMAN HEALTH

. . S =g
Our continudl exposure to air pollutanty is respotsible for the deterioration of human
health. Air pollution is indeed a significant risk factor for human beslth conditions,
causing allerpies. respiratory and cardivvasculsr diseases as weil o8 lurig damage:

WATER POLLUTION

—_

Wator pollution can be defined as the contarmination of u stream, nver, lake, occan or
any other streteh of water, depleting water quality wid onking it toxic for the
enpvirorment and humans,

There are two types of witer pollstion:

1. Organic pollution due to microorginisms - bacterin and viruses - present the
waier, generated by exerement, animnl and vegetsbie waste

2.Chemica] pollution gencrated by the nittes and phosphates of pésticides, human
and amienitl drtigs, household products, heavy metals, acids and hydrocarbons used

in industries.




Water Pollution Causes:

SEWAGE AND WASTEWATER

Inadequate sewage callection and treatment are sources of water pollution.
Awqfdm'm the United Nations, mare than 80% of the worldwide wastewster gocs
buck in the eavironment without being treated or reused.

AGRICULTURE

Agriculture h’ﬁﬂ an impact on water pollution due 1o the ose of chemicals such as
fertilizers, pestioides, fiungicides, herbicides or insecticides rumning ofTin the water,
ns well 25 livestock excrement, manure and methane (greenhoyise effect). Reganding
aquaculture, pollution is dircetly in the water, as exeess food and fertiliners sre
causing dystrophication

RADIOACTIVE WASTE

Uﬂﬁw -amony others - by power plants and uranium mining, mdidactive waste
can lingerin ﬂhﬂn.vilmmﬂ for thousands of years, When these suhstanees are
redeased H‘ﬂﬂﬂ‘ﬂ_ﬂ“}‘ or disposed iﬂ']l}ﬁ!pﬂ"l}" |h,u}r thresten groundwater, surfice
watler, ns well as/ imarine resounces.

Water Pollution Effects :

ON THE ENVIRONMENT

Water pollution tiuly harms biodiversity und squatic ecosystems. The toxic
chemicals can change the color of water and incredse the amount of minermls - also
known = eutrophication - which has a bed impact on lifs in water. Thermal
pollution, defined by 1 rise in the lemperature of water bodses, contributes to global
wenrming and canses serious hiard to water arginisims,

ON HUMAN HEALTH

Water pollution Has very negative ¢ffects on public health. A ot of discases resull
from drinking or heing in contact with cantaminited water, such as diarrhea, choler,
typhoid, dysenlery or skin infections. In zones where there 1500 available dooking
water, the main risk is dehydration obviously.

L

NOISE POLLUTION

Nuise pollution is generally defined as regular expostre to clevated sound
levels that may lead to adverse offeets in humans or other living

arganisms. According to the World Health Organization, sound levels less thian
70 4B are not damaging 1o living organisms, regardless of how long or
consistent the exposure 15 Exposure for mare than 8 houts to constant nomse
heyond 85 dB may be harardous: Tf you work for & hours daily in close
proximity 1o 4 busy read or highway, you are very likely exposed w traffic
nojse pollution around 85dB.

Causes of Noise Pollution:

There kre many sources of nose pollution, bt here are some of 1he main ones;




Traffic noise : Traffic noize accounts for most polluting noise in cities. For
example, a car horn produces 90 dB and a bus produces 100 di3.

Alr traffic noise : There are fower mirerall fying over cities than there are cars
on the reads, but the impact is greater: 2 single zircraft produces 130 4B.

Construction sites : Building and car park construction and road and pavement
resurfacmg warks are very noisy. For example, o pricurmatic drill produces 110.dB.

Effects of Noise Pollution:

Human Diseases Caused by Noise Pollution-

Whether we realize we are subjected to it or not, neise pollation can be
hizardous lo our health in various ways.

Hypertension ix, in this case, o direct result of noise pollution caused
elevated blood levels for a longer period of time.

Hearing loss can be directly cavsed by noise pollution, whether listening to
loud music in your headphones or being exposed to boud drilling noises at
work, heavy air or land traflic, or separite incidents in which noise levels

reach dangerous mtervaly, such as around1 40 dB foradult or 120 dB for
children

Sleep disturbances are usually caused by constant air or land traffic at
night, and they are a serious condition in that they can affect everyday
performance and lead to serious disenses.

Effects of Noise Pollution on Wildlife and Marine Life -

Our oceans are no longer quiet. Thousands of oil drills, sonars, seismic
survey devices, coastal recreational watercraft and shipping vessels are now
populiting our waters, and that is n serious cause of nmse pollution for
marine life. Whales are amony the most affected, as their hearing belps them
orient themselves, feed and communicate. Noise pollution thus interferes
with cetacesns” {whales snd dolphins) feeding habits, reproductive patterns
and rmigration routes, and can even cause hemorrhage and death,

Other than marine life, land animals are algo affected by nuise
pollution in the form of traffie, lirecrackers ele,, and birds are
capacinlly affected by the inevodsgod mir trufe.

A

WAYS TO REDUCE POLLUTION

In this eriv of globalization, our mother earth is facing serious pollution resulted
from inconsiderable deeds of mankingd, Therefore, there sre four ways to rediice
pollution on earth such as, practicing the 3Rs concept, reduce the usage of
vehicles on moad. creating awareness among citizens, and enforcing the laws,




The first way to reduce pollution is to practice the 3Rs concept namely reduce,
reuse and reayele. Citizens should reduce the usage of air-conditioners as it will
release harmful gases, for instant ozone-depleting chlorofiuorocatbons which
will result in reducing air pollution. One may make no difference. but when
carried out wgether, massive changes can be made. Moving on, reuse reusable
itemns like plastic bags, bottles, boxes and more is also one of the wiy to rediee
pollution, For example, instead of throwing away a worn out tire, it can be used
45 3 plantation plot. The next way to reduce pollution is to récycle recyclable
items such as ghiss, cans, and newspapers, The recyeled newspapers can be
reproduced us foflet papers which will reduce extra waste on earth indirectly
cantributing in reducing land pollutions, Therefore, practicing the 3Rs is one of
the most eficttive wavs to reduce pollution on earth,

Reducing the usage of vehicles on road will also belp i reducing air pollition :

on carth. The more the usage of vehicles, the mote the harmiul fases relensed
into the air such as hydrocarhons, nitrogen oxides, carbon monoxides, and
sulfar dioxides which will cause serious air pollutions. The usage of cars, lorries
and motorbikes should be drastically reduced s the gases released by these
vehicles can also contribute i1y green house effect However, these pollutions
can be reduced when citizens practice the habit of car-pooling and the usage of
public transport like bus, triny, monorails and many more. In addition, citizens
ean walk or cycle lo nesr destinations instead of driving which will lead to
lesser air pollution, Therefore, reducing the usage of vehicles by no doubt can
reduce air and sound pollutions.

Another way 1o reduce pollution on edrth i5 to create awaroness among the
eitizens. Awareness about the imporiance on reducing pollution on earth can be

reated through campaigns for example, the “Go Green™ campaign which
encourages the citizens 1o plunt more trees and to use recyclable items in their
daily lives. The *Earth How {5 also one of the activity conducted world widely
which requires everyone to tum off every lights for one hour o as 1o erente
BWarEness on the importance of reducing pollution on earth by reducing the
usige of electronic tems, Awareness can be mplanted throush education for
example, advertisements on televisions and articles in niewspopers which are
related to topics like “How 1o reduce polluticins™, “The copséquences of
pollutions™ and 50 on. Therefore, pollution can be reducéd by creating
awnreness among the citizens. v

-

CONCLUSION

Concluding all, envitorimental pollution i an tsue that requires to be resolved
as soon a5 possible o that we can assume o healthy life on the planet. People
should do their part 10 curb this problem. And the Government should also take
some bold steps to rectify the situation.
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Introductiion

e —————e

‘The tietm wate munagement refers 1o all the procexses that are ivolved 10 manage the wasie
fram its outsat 1l it disposal The priceases that ure includad m wastc T nay TR W
collection of waste, iransportution of waste and treatment and ﬂl:ﬂ}ﬂ% of wasie. All these
prn:umwcﬂl:r constitue the Term wists management. The wasie ik collected from .
m.|.|II,1'pll: sources and then disposed of, The antire process ik momitored and regubsted x5 w

1 enssre that dll the wasle reditied laws are sthided by and all the guidelines are stnctly

follawsd.

{here are severul sources of wastes and different sources enerate different kinds of waste.
Wiestios could be solid. Diguid as wiell s gascous. The methods Wt m: mnplmﬁ t e
:mwihﬂwpuufwMumnmthum Ihm:nnunmdmddupmﬂin@
different methods for different types of waste The term WELE anm deals _m:h all
fypes of wasiss that are gemerated like the biological. municipal, industrial, argamc m]d i:lunj'
mm:.tmmcm_mt'lnmm;:ﬂt:wmmmﬂmiidn:ﬂnmmmmhrmwlmm| a5

wiell w8 1o the enviranment

Well. the process of wasle managemem Vs throughout the world, ATl the countrics do st

fiallow The same pfwmﬁmmnﬁnntﬂ:amﬂm mmﬂMmmmlmdLﬂm
fmﬂuruﬂlnndmbuuﬂuiuwmﬁﬂfmm:mﬁdnmm ared inddustrinl ploces

= | .r'. #




In wction

The term waste management refers 1o all the processes thist ste invelved o mansge the waste
From its outset dll its dispoaal The processcs that ane included in waste mankgement are
collection of waste, fransportstion of wirste and neatment and dsposal of waste. All these
processes together constitute the 1eTm wasts mansEcme! The waste is collected from
multiple sources mdl then disposed of The entire process is monitored and reguliated as well
1o ensire that all the wastie related liws are abaded by anid nil the uutduﬂnm are strictly
lollowed.

There arc severm) sources of wastes anid differont sources generate different kinds ol witste.
Wastes coald be salid, lquld a5 well as gaseous Thie irethods thut are amployed 1o mamge
thisse thtee types of waste st ool the same. The waste (s manageed and disposed wsiny
different methods for dilferent types of waste. The term wasic management deals with all
types of wasies that arc genceuted like the biological, municipal, rdustrial, orgame and many
inae 1t is essentinl th musajge the wiste 5o that it does not beoome s threat 10 nman lile us
well ax 10 the enviromment

Well, the process 0f wiste manapeman| varies throughout the woekd Al the countries do not
follow the same procédies b manige the waste the process ol waste munagsment cyen diffiers
fiot: the rural and urban ereas as well as for the residential and industmial places

The priocess of waste management varics from ploce 1o place. In most placex, the wasie 15
eollectid by the fracks st regular imtervals and thon transfirred o the disposal site. This
process is nefermed o as curb side collection which is one of the most commaon mithods of
collecting the wiste in the Earopean Coumtries like Conada, New Zealand, Unised States and
iy more. Then, waste segregarion fakes place. The wasts us sepraguted imto dry wale and
weet wasto 30 thill the dry waste can be rocycled anid the wet waste can be used as compost
Oince the wistis pots segregated, the amount of wante that would be landfilied reduces
poiderably and 11 reduces, mir pollution e water pollution. Also, the segregated winte i
usmdly cheaper 1o dispose then the wiseprepated washe

Waste management in Japan

Japin bas maide 8 hugs progress in waste mamgement simce the 19705, Not omly have they
efTicient eolleétion and treatment of the waste that {8 produced bul, they have also tred W
reduce the 1otal waste produced and they bave been quite sucossaful in domg 1his They have
i o rocyicle the waste produced as mach as 1l is possible. As welknow, thar Japun is
iR country and thevefore it is quits obvious thut there would be very loss space
available fioe Jutilfills 30 the methodi that are mostly used bore 1o manige the waste consists
of ineineratinn und resyelmyg. Landfills ond land neclamation are also used but comparatively
iix st smaller extent The garhage is brought (o the transportation cenire by the smull garhaze
trucks that run on the sarrow moad of the urban areas to collect the garhage From the
tramsportaton site, the parbage i tranfemmed o a big truck whach cames to the disposal
sres. Seversl merthods are wsed for disposal as stalid shiove but the method that s mainly

wsed 1 Japan to dispese the waste I Incincration,

Waste management in USA

When it cames to the production of wasue, The |nited Sttes definitely tops the listas it 1s
one of the largest producens of wiste #ll over e world. Diue o this, the wasie managomont
indusiry theee i one of the major indusines in the United States. The lungest waste
management comparies in (e world like thee Winte Management Inc are based in the Unied
Stites The drifirem types of waiktes thil me managed in the United Stares are mumicipal solid
waste, indistriil waste am hzardous waste. The Enyvironment Protection Agency (EPA)

indes thi 1976 Resource Conservation Recovery Act is respormilile for mataging the wiiste



that bs produced in the Uriited Statés. The types of Wostes that are produced in the United
Stntes e hirirdous wastes, industrin) wastes, anima) wastes, agricultural wastes. Fossil Tuel
eombustion waste, mining waste, medical wastes oid fadicactive witilo The Llmited States is
one of the lergest peneritors of miiticipal sohid wasie per pemion which e around 2 ks pet
person on a daily basis. An ever-growing problem in the United States is the Electronic
Waste. 3.2 million 1ons if clectronic wasts is generited every year nnd 15 synned oo the
(andfille Most of fhe slectronis waste coftains the hiceardons meinl 1end which is apenly
dispused into the lindfille. This causes health ssuen like blood and brain dissder. [n cenum
seviere cases ftmight lead to the death of a person whis is exposed to lead fior a pralonyed
ime period # percent of the total wisste produted in the United Sfates i disposed nfo the
fanadfifls aed most of this weete is eloctronic wasis

W Ma ment in Turkey

e innual smount 6 per capita wiiste that i gencruted in Torkey is arvund 330 kilogtums
The colloction coverage mile of the waste that is w in Tushey Is arouiid T7 perccnt and
fhie unsound woate disposal is arvund 68 parcent. The cousiry has pmplemented several wasie
munagement methads like sanitary landfitls, composhing. sterilization and incinemiion. Some
ol ihe ndvanced mithods that are used for waste management in Tutkey ure pyrolvsis.
gasification mod plasma Landfilling is one of the ot common techniques that 1s ttsed i
Tutkey for wasie munsgement, cspecially for the mumicipa] waste thist s eollected regularly
The powers a5 well &s utdmrﬁhmumnﬁﬂnhm:ﬁurdmﬁwllmduﬁmmﬂmndm
elTiciently camy out the prosess o wasie nsanagement efficientlv. The memgppolian
rnicipality and several other municipalities are reponaible for wiste management in
Tutkey “The processes includ collotion, transportation, sepsration, recycling, disposal und
stirugpe of wasie scTvices

Waste Management in Indid

The Utsion Mimistry of Environmmant, Forests and Climute Chanie is responsibie 107 The wasie
mamngement in Indin. The minstry roleased some ritdes permmng 0 solid wasie managemont
(SWM) in the visir 2016, The Solid Waste Managermont (SWh) rules was replaced by the
Musmicipal Solid Waste (Managemen and Handling) Rules. 62 million wonnes wasles gre
generaied overy yeaf. 71 percenl of the witste which constituies 43 million kmnes of wasie
e caflecied. 12 milfion tonnes of this wastes are treated amd 31 million tonmes of thiy wasles
are dirmped it (e [nndfill sites. 1 s estmated that by the vear 2010, 165 million thanes

*-..-"

mumicipal solid wastes could be posiibly genemied in the wrban aress: Cne of the major
problems of the urban arcas in Indiu, is Solid Waste Managament. With the advent of
modemisting, urbasisation, industrislization and rapyd economic growik, the amotint of
pumicipiil solid wastes genermted has inereused day by day Well, effective solid wasie
management is one of the major challenses {hat i fisced in the urban arces. Indin is a diverse
coariry with different ullures avid religous groups and i is extremely difficult in wch 2
country 10 tichiove the aim af stitnabie development 'Thero has besn devolopment in the
social. cconomic and covironmental areas but the techmiquos that are wsed for solid wasie
mamagement havs not changed at all. 50 percani of the Wotal waste ts dusnped openly und not
propesly landfilled. The waste 15 segmepated from the source Wirste generators tre used m
hesbels ind hospirals to troat the O Wil

Case in my Neigh




| Hve in Thakutpulur, Kalkats, Wesl Bengnl The widies that are generated in this area (s

munaged znd controlled by Mumeipnl Corporstion There are several types of wastes that are
gencraiod here

Types of wastes thit are produced

» Biomeodical waste

o Holsshold wiste- the household wasies can be further classified into biodegraduble
and non- brodegradable waste

o Organie winite which basicully includes the lealy vegetables, fruits and the wastey
produced I the kitchen

« Recvelable wastiss which muinly inclade plastic, paper and glass matenals

o Ewasie S

Methods that are emploved (0 msnage the wante:

The Kolkats Municipa) Corporation is clearty responsible for the wasie management in my
aren. There ute seveenl methods thul are used to manage the wiste.

»  Firstly, the wastes are collected from the hentschold every moming Apart from the
hosrseholds, waste calloction also takes plice o commervial ond inststistional archs

e Thin this waste his tansferred t the landfill sites and it in ensured thit the landfill
sites are maintarms well,

- m:hwtl:mmimdﬂthmumhndmmuﬂ:dewﬂhulw
cheared.

+ ‘The carenss from the roads is also emoved,

. Tm:hmpmdnibythrﬁnltmmipﬂw.nﬁmﬂmmﬂr
IOFTTEE 10 tarsler the wiste imto (he lundfills,

lzmmlmmﬁﬂmuuﬁﬁmﬁmﬂmmifmmmmﬂm
mmmmﬂ.mﬂwmmmmmmuuremﬁum It pollistes the environment
s el s it s up all the Tindle Tesources The popultion ks growing il i rapd rate and longg
with that the number of tandfills is also incresing dity by day. The landfills reloase the
mgmmmﬂunhﬁuﬂummhwmlm.1'hmghmmp:n
of the waste i§ recyelable. we should focus an rexhuiiiig the athount of wastc thit is genermizd
day by day in order to ymprove (he quality of the envitonmenl we live o given below are
some technigques tat would Welp to minuzo the il amount of wiste that ts produced

o Ulsitge of itema that are compestable. well, it i easciitial 1o une iema that are
compostable so thal you can casily conpost them i your hode withoil sven
gending them 1o the lindfills. Camposting is basically a process i whigh the




erganii waste decomposes naturlly under pxygen rich conditions. Cettain items
are considared 10 be compostable though mest of the types of waste material
eventually decormpote. The materials that are reganded i compastible should
oaly be pul into containigty. Some of the iems that are casy 1o compost are the
fiood itenyi Tike the eggshells and the henana pecls and the vegetable pecls. Meat
products au_ﬂlrattﬂhmdﬂhuuldmlh:mdadﬁmmﬂ The leaves snd grass
elippngs can be contained 10 the cothpost conthiners

Ome should purchase progtucts that are neusable: 1 you wanl i live 3 wasie frée
lifestyle, then you need (o chiose those products that are reusable. [Fyoo want io
fiight pollutinn and enjoy all the amaring benefis, then all you noed fo do is
choose tHose prodacts that are reusable '

.r.
7,

Buying in Bulk- onc of the most interesting ways in which you can actually
reduce the total smont of waste ihat is generuted in your homa is by buyig in
bulk whatever vou besd. 'When you buy tiny packages, you need by sctuaally py
more & you pay Tor the good ws well = fior the packnging oo But the packaying
far which you pay money ultimatcly ends up in the lasdiills. Bulk parchases
creste |isss waste in companisba to small purchases

Miake products that e eco-Triendly- often mast of s get convinced of jmpresied

hylhcumimﬁl'pmduuhndmd'uphurh;ﬁnp What we cab do 10 sive our
srviromnent i siart u_m’nunm&i:ndhrpmdu:umm uing products thut we can
e iy out Tiovme 0 that the smount aff wite genertid reuixes Fiat example, we
mmhmmﬂlmhﬂhmbjﬂumhmuiwpmmnﬂd

ratum! ingradonts.

Second band iers shoilld be brough- 41 oF us ke o By brand pew items und
products thit are of high quality, But we cin definitely by second haid items to
reduce the amoumt of waste This can sctually avoud croation ol pockaging waie
amidd you even caxd up getiing the material im guite 2 cheap price too

s Recpelo clectronics- the elecerontes are made up of materinly tar are reusahle. S0,
i order to minimise the amount of waste produced, we can recyele the electrome

oo

Conglusion

Waste management basically rafer to the process of collecting. meating and disposing the
minlpmpm.nwlmmmm:mdhﬂmﬂhmﬁdﬂhlm
mmdnfuifﬂiﬂmﬂ:udmpddnnmpmlﬂluﬂlmmhnﬂﬂﬂ.thunm
m;n.:n_rpﬂﬂg:hhk:lyumwhnrmumtmwﬁmmmdmm_muﬂnhm i the
mw.uiﬁmﬂmmymﬂuWkﬁMuﬂnpm&hﬁ Impeoper disjosal
of waste mainty lends to emvirgninental poliuion which degrades the guality of the people
livisg in vhat enviroament. Waste material that is openly dirmped into the ground con lead 1o
pevere disases like brain cancer and brain damage It may even lgad to death. Waste that ks
ledh cmtroated causcs environment pollution and releases soms harmill substances inld the
environment. The space for proper disposal of garbage is gradually declining with the advent
of wrbantsation und medermisation s the cities have bocome overcrowded. The ridioactive
lﬂﬂﬂﬁiﬂliﬂimmﬁﬂﬂtmﬂhliwﬂlnﬁﬂtl‘lﬂ'ﬂmﬂltllhEWWII
Wmmrmﬁﬁﬂmh%“ﬁh“iqcnhnwﬁ
mmufm:mwnﬂmmmﬁngmcmi wmount of the wast
WFWhMMWmmumqﬂmmdﬂﬁﬂmﬂuMwm
cath Ciinie 1o hrutnan health. Bt in the developing nations like India, waste Imanagement 1
huge problem awing 10 the diverse cultures thit exists gether as well as the mpid popukstion
mnmmmummmmmmm#mwuwumw
correctly s thiat we are wble 10 achicve the goal of sustsinable dov a1 in the near fiture
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INTRODUCTION
It means adding impurities to the

environment.
It is an undesirable change in chemical,

physical, and biological characteristics
of air, water and soil, which causes the
health problem to all the living beings.

These are categorised as :
Air pollution

Water pollution

Soil pollution

Sound / noise pollution

Nuclear pollution

E-waste

Further it may be

indoor pollution / outdoor pollution.




CLASSIFICATION OF POLLUTANTS

The pollutants may be classified as
Degradable or non-persistent pollutants:- these
can be broken down rapidly by the natural
process e.g. Domestic waste, garbage and
sewage.

Slowly degradable or persistent pollutants:-
these remains in environment for a very long
period of time, in unchanged condition, may be
for few decades e.g. Pesticides, aerosole
Non-degradable pollutants:- these are pollutants
never get degraded by any natural process. E.g.
Toxic elements like lead, mercury, nuclear waste.

COURCES OF AIR POLLUTION

It can be classified as :

Air pollution by natural and manmade
sources.
Air pollution by human activities.

Air Pollution classification
Primary pollutants Secondary pollutants
Released directly in

to the air Added after they are formed as
a chemical reaction in the air

between primary pollutants




/

— Ash

— Salt parlicles

--- Pollen and spores
- Smoke

- Wind blown dust
-— Smog = sunlight + NOx
- Acid rain

-— Pollen and spores
-— Smoke

-— Wind blown dust
Primary pollutants
Nox

=15%

VOCs =

14%
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=16%
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cO=
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Sources of Primary pollutants
Fuel

Consumption

=27T%

industrial

processes

.-14—15%

SWD =3%
Miscellaneou

s =9%

Transportatio
n=46%




Volcanoes
Breaking seas
Pollens
Blowing dust
Bacteria

Viruses

Source of primary pollutants created by
human activitier -

Combustion processes

Chemical processes

Nuclear or Atomic processes
Refining/Heating/Heating/processes

Farming/Mining/Quarrying processes .
Secondary pollutants : Atmospheric
H2S04 formed by reaction of moisture or

fi



water + S0O2 [/ SO3

Acid rain: Atmospheric H2SOs formed by
reaction of moisture or water + SOz/ SOa
Photochemical smog:- it is harmful
mixture formed by gases of nitrogen and
particulated matter due to

photochemical reactions under influence
of sfrong sunlight.

Ozone contributes majorly to
photochemical smog.

Carbon compounds: CO:is released by
complete combustion of fossil fuels and CO, a
very loxic gas is released by automobile
exhausts.

Sulphur compounds : through the thermal
power plants, using coal and from the oil
refineries, SO:2, H.5, H.S0., are released.
Nitrogen Oxides:- these oxides like NO, NO:,
HNO:are released by automobiles, power
plants and industries



Ozone: due to cooling industries the CFC is
released which has affected the Osin the

atmosphere.

Fluorides: they are produced by the
industrial and insecticide spary.
Hydrocarbons:- they are released by the
automobiles e.g. Benzene, Benzpyrene etc.
Metals: the metal such as lead, nickel, tin,
beryllium, titanium are present in to form of

solid particles produced by metallurgical
processes.

Photochemical matter: the product such as
PAN, PB:N are the photochemical smog
produced by automobile.

Particulate matter: the suspended
particulated matter (SPM) is released

into the air by the stone crushing
industries and dust and the ash from

the thermal power plants.

Biological particulate : they are mainly the
bacterial cells.
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Effect on living things
Effect on non-living things

EFFECTS ON LIVING THINGS

Air pollution and human health:

Irritation of eyes, throat, nose and respiratory system
Respiratory damage through tobacco smoke
Convulsions, coma due lo lead poisoning

Cigarette smoking cause cardiovascular diseases,
due to cadmium particulates

Radioactive dust causes genetic effects on the nex!
generation.The mercury from combustion of fossil fuel
affects the nerves, brain and kidney.

The direct use of pesticides affect the growth
of metabolic activities by destroying chlorophil
and also by disrupting photosynthesis.

Rise of ozone causes Necrosis i.e. Damaging
the leaves

The rise of NO:z causes Abscission i.e.

Premature fall of leaves - results in reduction




in crop production |
Rise in SO:causes chlorosis i.e. Yellowing of
the leaves.

Thus the air pollution has qualitative and
quantitative effects on the plants.

When the animals during grazing consume
the particulate coated plants mainly with
fluorine, lead, arsenic they get affected,
resulting into illness or poisoning or even
death.

The pets also suffer due to the lung
diseases.

When animals are fed with oil cakes or
grass, the remains of insecticides/
pesticides setlled on vegetation, harm the
digestive system very severely.

EFFECT ON NON-(IVINGS

Corrosion or abrasion of metals

The acid gases like Qs SOz, NO;, affect the
strength of the textile

The building material gets affected by SO:

1




PREVENTION OF AIR POLLUTION

There are various air pollution control
technologies and land use planning
strategies available to reduce air

pollution
Following are the commonly used
pollution control devices by industry or
transportation devices :
They can either destroy contaminants or
remove them from an exhaust stream
before it is emitled into the atmosphere.
Particulate control:-Mechanical collectors (dust
cyclones, muiti-
cyclones) — electrostatic precipitators or
elestrostatic air cleaner is a particulate collection
device that removes particles from a flowing
air/gas using force of an induced electrostatic
charge.
It is highly efficient filiration devices which can
easily remove fine particulate matter such as
dust and smoke form the air stream.
Particulate scrubber / wet scrubber is a form of
pollution control technology in which polliuted
gas stream is brought in contact with the
scrubbing liquid by spraying it with the liquid by
forcing it through a pool of liquid or by some

1d
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other contact method so as to remove the
pollutants.

Scrubbers:-

Baffle spray scrubber
Cyclonic spray scrubber
Ejector venturi scrubber
Mechanically aided scrubber
Spray tower

Wet scrubber.

Nox control:

Low NOx burner

Selective catalytic reduction (SCR)
Selective non-catalytic reduction (SNCR)
NOx scrubbers

Exhaust gas recirculation (EGR)
Catalytic converter (also for VOC control)
Acid gas / SOz control:

Wet scrubbers

Dry scrubers

Flue-gas desulfurization

VOC Abatement:-

Adsorption systems, such as activated carbon
Flares
Thermal oxidizers

Catalytic converters




Biofilteres

Absorption (scrubbing)
Cryogenic condensers

Vapor recovery systems
Mercury control:-

gorbent injection technology
Electro-catalytic oxidation (ECO)

K-fuel.

WATER POLLUTION

Definition:-

It can be defined as "the presence of
impurities and foreign substance in water in
such a quantity that lowers its quality and

makes it unfit for consumption and causes
health hazard.

OR

* Any physical, biological or chemical change
in water quality that adversely affects living
organism can be considered pollution.

i4
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surface water pollution:- ocean, rivers, lakes
get polluted in number of ways

Ground water pollution:- is often caused by
pesficide contaminations from soll

Oxygen depleting:- when biodegradable
material Is added to water the number of
micro-organisms increases rapidly consuming
available oxygen. When this happens
harmless aerobic micro-organisms die and
anaerobic micro-organisms produce harmful
toxins such as ammonia and sulfides

Nutrients and their effect on water:-
nutrients are essential for plant growth
and development. Many nutrients are
found in waste water & fertilizers, if
these are in excess it can cause weed
and algae growth.

This can contaminate drinking water and
clog filters

This can damage other aquatic organisms
as algae use up the oxygen in the water

Microbiological water pollution:- it is
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natural way of water pollution form by

micro-organisms.

CAUSES OF WATER POLLUTION

The water gets polluted by various
causes and at various sources which

are divided as:

Point source — Source is identifiable ( if
pollution comes from single source

such as oil spill it is called point source)
Non-point source — Source is not
identifiable. (if pollution comes from
many sources is called non-point source)
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Through the natural water cycle the water itself
gets converted into pure water

Disinfection of water, in this process harmful
bacteria are killed making water safe for
drinking. This is done by chlorination by using
bleaching powder

Sedimentation, in this process suspended
malerials are removed from water. For this
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COURCES OF SOIL POLLUTION

Polluted water discharged from factories

Oil and petroleum leaks from vehicles washed off
the road by the rain into the surrounding habitat.
Chemicals fertilizer runoff from farms and crops.
Acid rain (fumes from factories mixing with rain)
Sewage discharged into rivers instead of being
treated properly

Over application of pesticides and fertilizers

Purposeful injection into groundwater as disposal
method

Interconnections between aquifers during drilling .

Agriculture:-

Reduced soil fertility
Reduced nitrogen fixation
Increased erodiability

Larger loss of soil and nutrients
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Deposition of slit in tanks and reservoirs

Reduced crop yield

Imbalance in soil fauna and flora
Industrial:-

Dangerous chemicals entering underground water
Ecological imbalance

Release of pollutant gases

Release of radioaclive rays causing health
problems

Increased salinity

Reduced vegetation

Urban:-

Clogging of drains

Public health problems

Pollution of drinking waler sources

Foul smell and release of gases

Wasle management problems

PREVENTION OF SOt POLLUTION

Reducing fertilizer and pesticide use — using bio-
fertilizers and manures

Reusing of materials — materials such as glass
containers, plastic bags, paper, cloths can be
reused at domestic level rather than being

disposed thus reducing solid waste pollution
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Recycling and recovery of materials —papers,
plastic and glass can be recycled | |
Reforesting — control of land loss and soil erosion
can be possible through restoring forests

solid waste treatment — proper method should
be adopted for management of solid waste
disposal. Industrial waste can be treated
physically, chemically and biologically until
they are less hazardous.

Acidic and alkaline waste shall be first
neutralised before disposed

Incineration of other waste is expensive and

leaves a huge residue and adds to air
Pollution.




: : human life possible, and our cultural
i M:Lﬁfﬁw are. N |rs thersfore essential that our
muimﬂ‘;::m?ﬂﬁ ic growth are environmentally sustainable. The mos
f,';‘.'ﬁl:u oulloak for our anvironment is one in which we get Ihe balance right
batwesn. : :

« continuing 1o support and implemant effective policies. programs and
resoyrces (e.g. commurity angagemant and voluntesring programs;
IMOS, Australia's Biodiversity Conservation Strategy 2010-2000, the
Greal Barrler Reef Science Stratedy, the Ree! 2050 Sustainability Plan,
NESP the Termestrial Ecasystem Research Network, the Australian
Herilage Strategy, the National Resene System, the National
Representaiive System of Manne Protected Areas. Indigenous
Protected Area programs)

e further developing, testing and, as appropriate, implementing innovative
approaches and initiatives that are cumenlly béing developad (e.q
policies, lechnologias and management inat are decoupling the
econamy from environmental harm, environmerntal-economic
accounting and valuation, inftiatives to reduce plastic pollution in coastal
and marine environments, initiatives to reduco air pollutants in urban
areaas)

e caveloping and implementing new policles, processas; programs and
tools in the medum Lo longer tarm, including the further integration of
paolicies and management approachas across [urisdictions and seclors
(&4, green or blue economy appronches, dovelopment of a
sophisticaled impact investment market, regulatory reform o provida for

rapid response o new incursians of potentially harmful invasive species
and dizsags),

Our natura
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