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1. INTRODUCTION

What is Solid Waste Management?

Solid waste management is a term that is used to refer to the process of collecting
and treating solid wastes. It also olfers solutions for recycling items that do not
belong to garbage or trash. As long as people have been living in settlements and
residentinl areas, garbage or solid wuste has been an issue. Waste management is
all about how salid waste can be changed and used asa valuable resource. The
tasks of solid-waste management present complex technical challenges. They also
pose a wide variety of admnistrative, economic, and social problems that must be
managed and solved.

SOLID WASTE MANAGEMENT mewus

>
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2, CLASSIFICATION OF WASTE

Organic waste; [itchen waste, waste from food preparation, vegetables, flowers.

leaves, fruits, and market places.




Comnibustibles: Paper, wood, dried leaves, packaging for reliel items ete. that are
highly organic and having Jow moisture content.

Non-combustibles: Metal, Tins, Cans, bottles, stones, etc.

Toxic waste: Old medicines, paints, chemicals, bulbs, spray cans, fertilizer and

pesticide containers, bhatteries, shoe polish.

Recyclables: Paper, glass, metals, plastics,

Ashes or Dust: Residue from fires that are used for cooking.
Construction waste: Rubble, roofing, broken concrete ete.

Hazardous waste: Oil, battery acid, medical wuste, industrial waste, hospital
waste.

Dead animals: Carcasses of dead livestock or other animals,
Bulky waste: Tree branches, tires ¢ic.

Soiled waste: Hospital waste such as cloth sailed with blood and other body fluids,
3. SOURCES OF SOLID WASTE

Every day, tones of solid waste are disposed of at various landfill sites. This waste
comes from homes, offices, industries and various other agricultural related
activities.

1. Residential

Residences and homes where people live are some of the major sources of solid
waste. The garbage from these places meludes food wastes, plastics, paper, glass,
leather, cardboard, metals, vard wastes. ashes and spécial wastes like bulky
household items such as electronics, tires, batteries, nl;in’nnmesse; and used oil,

2. Industrial H-"'

i
[ndustries are known 10 be one of the biggest rg‘&-nnihuturs to solid waste, They
include light and heavy manufacturing industries, construction sites, fabrication

plants, canning plants, power and chemical plants, food wastes, packaging wastes,

e




ashes, construction and demolition materials, special wastes, medical wastes as
well as other hazardous wastes.

3. Commercial

Commercial facilities and buildings are yet another source of solid waste today.
Commercial buildings and facilities, in this case, refer to hotels, markets,
restaurants, go downs, stores and office buildings.

5. Construction and Demolition Areas

Construction and demolition sites also contribute to the solid waste problem.
Construction sites include new construction sites for buildings and roads, road
repair sites, building renovation sites and building demolition sites.

6. Municipal Services

The urban centers also contribute immensely to the solid waste crisis in most
countries today. Some of the solid waste brought about by the municipal services
include street cleaning, wasies from parks and beaches, wastewater treatment
plants, landscaping wastes and wastes [rom recreational areas, including sindge.

7. Treatment Plants and Sites

Heavy and light manufacturing plants also produce solid waste. They include
refineries, power plants, processing plants, mineral extraction plants and chemical
plants.

9, Biomedical

This refers to hospitals and biomedical equipment and chemical manufacturing
firms, In hospitals, there are different types of solid wastes produced.

4. E_FF_E_QI_—-NF—P—QMOL]D WASTE MANAGEMENT




Due to improper waste disposal systems, particularly by municipal waste
management teams, Wasles heap up and become a menace, While people clean
their homes and places of work, they litter their surroundings. which atfect the
environment and the community. This type of dumping of waste materials forces
hiodegradable materials to rot and decompose under improper, unhygienic and
uncontrolled conditions, After a few days of decomposition, a foul smell is
produced, and it becomes 3 breeding ground for different types of discasc-causing

insects as well as infectious organisms,

hazardous wastes like pesticides, batteries containing lead, mercury or zine,
cleaning solvents. radicactive materials, e-waste and plastics mixed up with paper
and other non-toxic scraps ure bumed they produce dioxing, furays,
polychlorinated biphenyls, and other gases. These toxic gases have the potential of

¢ausing various diseases, including cancer.

5. TREATMENT AND DISPOSAL OF SOLID WASTE

Once collected, municipal solid waste may be treated in order to reduce the total
volume and weight of material that requires final disposal. Treatment changes the
form of the waste and makes it easier 1o handle. It can also serve to recnw:; certain
materials, as well as heal energy, for recycling or reuse.

Furnace operation

Burning is a very gffective method of reducing the volume and weight of solid
waste, though it is a source of greenhouse gas emissions. In modern incinerators
the waste is burned inside a properly designed fumace under very carefully
controlled conditions. Municipal solid-waste incinerators are designed to receive
and bum a continuous supply of refuse. A deep refuse storage pit, or tipping area,
provides enough space for aboul one day ol waste storage.

Composting ;
Another method of treating municipal solid waste is composting, a hiological

ch the organic portion of refuse { allowed to decompose under

process in whi
Sl




d conditions. Composting offers a method of processing and

carefully controlle
d sewage sludge in one operation.

recycling both garbage an

Sorting and shredding

The decomposable materials in refuse are isolated from glass, metal, and other
inorganic ilems through sorting and separating operations. These are carried out
mechanically, using differences in such physical characteristics of the refuse as
dize, density, and magnetic properties. Shredding or pulverizing reduces the size of
the waste articles, resulting in @ uniferm mass of material. It is accomplished with
hamier mills and rotary shredders.

Digesting 2nd processing

Pulverized waste is ready for composting either by the open windrow method or in
an enclosed mechanical facility. Windrows are long, low mounds of refuse. They
+re turned or mixed svery few days to provide air for the microbes digesting the

OTEAICS.
Sanitary landfill

Land disposal is the most cpmmﬂn management strategy for municipal solid waste.
Refiise can h.u salely deposited in a sanitary landfill, a disposal site that is carefully
selected, designed, constructed, and operated 1o protect the environment and public
health. :

Controlling by-products

Organic material bur‘i{I:-:I in & landfill decomposes by anaerobic microbial action.
Complete decompostiion usually takes more than 20 years. One of the by-produets
of this decomposition is methane gas. Methane is poisonous and explosive when )
diluted in the air, and it is a potent greenhouse gas. It can also flow long distances
through porous layers of soil, and, if it is allowed to collect in basements or other
confined areas, dangerous conditions may arjse. In modern landfills, methane
movement is controtled by impermeable bafriers and by gas-venting systems: In
same landfills the methane gas is collected and recovered for use ns a fuel, ci:mep
direcily or 25 8 component ol biogas. - .




WASTE MANAGEMENT IN HOWRAH
WASTE MAR

.« one such district in Bengal, which is not only thickly populated, but also
Howrah 18 sive amount of solid waste per day, which acts as a serious threat to
produces ln;f,sszain able tomorrow. Due to the lack of proper infrastructural support
1: g;:f;jn ea GEWESIC generation, segrcgaﬁun. collection & disposal, many of us
411 date throw the waste just in haste, without even knowing what to throw, what
can be recycled for our future use, lmw. to manage our dry & wet waste, which is
biodegradable & most imrfnﬂamly the impact of our age old behavioral habits &
practices of waste generation & management in our day to day lives & in the years
to come.

Howrah Municipal Corporation is taking an exemplary step by moving towards a
cleaner, Greener, Sustainable & Waste Free Tomorrow. HMC has identified the

Waste Generators and divided them into different categories to create awareness
among them regarding solid waste management & segregation.

HMC has identified the gated communities who are a major stakeholder of BGW,
among which Vivek Vihar is the pioneer. Vivek Vihar is the first zero waste
community in the Howrah District, it has not only managed its own waste
responsibility, but has also installed an organic waste composting machine in their
premises. Envisa ged on the concept of segregated waste at the doorstep.

HMC with the intention of penetrating in different ward of Howrah, initiated a
Pilot Project in Ward-22, the flag bearer of Mission Clean & Greernt Howrah. HMC
is creating awareness through \f:'ﬂ.'i-:ms modes of communication, canter activity,
jingle & distribution of Bins coined as Neelu & Pochu to sensitize, trigger & easy
understanding of the segregation process. Random interaction with the citizen by
HMC and word of mouth has now created a positive buzz and proactiveness

among the people of Howrah.



Conclusion:

The huge public pﬂ.[‘ticipaliﬂn & gncouraging response has left HMC enamoured to
create many such sUCCEss gtories even in times to come. The corporation is elated
to transform wards & communities by introducing waste segregated bins, thereby
making them understand s-:greg.miun. its importance & the proper way of waste
management, The ¢sSence of this mnfemam will be replicated in the entire Howrah
to make the ity Clean & Green, moving towards a sustainable & zero waste

furure.

Distribution of Bins coined as Neelu & Pochu to sensitize, trigrer & casy understanding of the
segregution process, - ng o

HMC with the intention of FﬂT_I"?"F“ﬁ"E in ﬂi@:ﬁ'ﬁm of Howrah, initiated a Pilot Project iy
Ward-22, the flng bearer of Mission Clean & Gredn Hluwrah
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INTRODUCTION
< BIRDS

Birds are rendy visitons (it visit Trequently from plasy 1o place
even from continent 1o ¢ontment Dive w change of envoronment
rmi‘L]Lt'LI.lnr]I:-' for their leod lnd reproduction. A gowd exinple- Ly
ot Wesl Benpal, Storks mwl Siberinn Crones, ilso even in Lakss
Chitka of Odishi s e munber of pelicans and Flamimgos aic
vivid exomples af thut kunk: They come 1o thrive there fuy i
temporary period whotch epas and earcv o good aumbior ol of]
apIrings gueing Uretr baek joarey,

« INSECTS
[nsects, are & class i the phylum Anthro - poda, They are simall
terrestrnl inverichmies which o hand exeskiclerom, nseols nie {Hies
Inggest group af animal an eanth by fur: about 926,400 i feren
Species have hoen deseribed. They wiore thin hall of all known
living gpecies, Ihseets have siy legs, and most hnve Wings. Inseeis
were the first animals capable of Might. As they develop flony e
insects undargy metamorpinsis. Insecis Hyve all over {hie [‘LIIIJ:LJ :
almost el ave barestanl (ive and land). The most spevies Hee in
tropioal areis

« MAMALS _
Rarth has o large vutiely of anumoads living on i Seientie classily
apyimnls i W0 groupE commun charactétisties. Mammals are g
commeh group al uminals (vetebrates) that have backbosisy sl
Kt o0 T They ure warm hlooded lendothermie ), wng they hive
l'[.u['a-:hﬂmb'ﬂrii hearts. They also feed thelr young with milk ;

) :TI'.|'|'|'|
(e mothers body, The young ol most marmnsls are Boen

nlive,
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- ___._.-'I— 3 . " : .
LT{hh 15 l‘l‘ic[”!]'_l |.I1 “-]L |1Jr3[lll‘|:¢'|l.“:1.\ glﬂ‘up 1,|1 DT—fmlﬂll‘Lﬁ rhl.'h
conststs of gill-hearing aquitic emanintes animals with limbe and
F, L T il e a g ! i
,|11_E_",|i.:|. Mgt ol |Ive Gishes wre I'I:'I_E'_ﬁ&hl unrl]h—l}_‘,i.r!ﬂu[ﬁ I‘u“;n}- fish o
lampireyt. Fisles are eciothemie, whith megng cold-hlooded Pl

fie aburnnt in mont il the bodies of water
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ARFA OF STUDY
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OBSFRVATION
PLANTS

COMMON PLANT

4. MANGOSA

geicntific Nams: Mxadivach I indivaduss, Vernaculan
ci

Name: Needl. gudu=timb.

The leaves, bark, Dowers, troits and seeds are used as drugs

Source: ! ) N ) ' ) 5.

= AMILY g Distributiorn: Viciiaceae. 1t is found in native of Burma but

all over i I Gungoly Taluka neem i found in large seale in mur
ni

pan taluka places. Some Important places like Narate
L ' X ‘
3 Fatid, nnd Walegaon.

al

oW .1
L Sangola,

and .
spinning mill.

The leayes are cariinative, expectorant anthelinintic, dinretic and
sest ‘ ime Kot € T4 o vk 5 - '

U ioigal properdcs. fFreah leat Juice with salt given for intestingl wor
[nsecticit:

s,
glein distist and matirial fever, The leaves arve applieqd

. for by
jﬂuﬂ'ill"h Gils,

chyonic ul

Hine and wounils. Bark Is used for liver Complaing

A
'
/

CeFs, Sl




INSECTS

---------------------
-

1. INDLAN M &L MOTH

The Indian mis 11 was 9ived i

|‘ Idil ui ném.d moth was given its name after an inscel sci

cedin or val. nlso known as . ’ sect scientists | .
p,fm orn meal, also koown as Indien meal. The }llh.-.ls- found it

two to six months. - They typically live from

’ 1

Size: H/8"

Shapes: Flongated, oval

Colon: Copper teddish

Juas: ©

wings: Y&8

Aptennas Yes

n Nam [ndinn el mioth

Commnie

Kingdom: Animalia.

Phylum: Anthopodi

(iass: [nsecti

Oyrdels Lepidotent.

My P}'nali:lau.

fFan
|'pu-:l£-'lin.

Plodiainie

siap meanl moths Teed on deied fruiis

= | 0 i s AT 8 i

Candics, birdseed, dog food, !m“ﬂt:[;,ll‘nim, e
red milk

Hpi.'ril.:s:
v DIET: Int
chocolatc
puppers and candy.

. HABITAT: attracted to the light, these | ﬁ’; N

where food 18 stored like resturants dnd g ¢ found in brigy
. = " Irt,t . .

5 IMFﬂGT‘ noths Infes! foods and can edntami e
- qnd wiasle Hehimd. male

eds, nurs,
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FISH

COMMON FISH
1. SIAMOSE FIGHTING FISH

Scientific Name: The seicitific nume ol Siamese fighti :
as heitn splendens. ghting fish is known

Famiiy is History: This lish s chssificd ander the classi
It is an agquariuni fish. I belongs to a Tmily of the 'k d.s.mﬁ.fé”un oF betta,
o e of this fish are il WK ey el i :url ann family, Other
fish. The body ferig b of (e [sh I8 seven cenlimeters ;ln T“ fi‘iin.;_l_lr.- with other
s, ——- aibitnos orAnde, yolfow and mm‘:u:lf-mpcu rs i colonrs

Lifespan: The lifuspan of this fish s about 2 vears
U2 vears only. water o

i1 be arotnd 23 degrees - 27 deprees, mperatgre

ITELn




CORMON BIRD
| BAYA WEAVER

common English Name: Baya Weaver

Bengali Name: Babu

scientific Narae: Ploccus philippinus.

pistribution: in plaia with low altitude; found India (o Indo-C ki
-China

Via Malays,

Characters: Chirping and roosting most, move very Swift

Vvegetaticn Spectruim: Strychrodnux-vomica, J"E.inli:m Zaclivae
5t¢phs|ninhern:ml;li foliz, Milianiascandens, Trema "it'nm:i;g iriachta,
Sp- AMangiferaindico, Tinasporacardifolia, Fi{'lls;_,ap,, Pathos " p“mﬂﬁﬁ
Phy[luuthusrutir:ulutus. ere. "M
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COMMON MAMMALS
1.MONOTREMES

Monotremes are mamumnals that lay eges. They only m
|.3d,“_-,- :1|:‘.u the spiny noteater, or Ii‘li‘.l'liﬂ'tl:.l.. and the plut.!.'pu;.rf;.;mllm-l.!:r¥ that e alive
Tusnunia, 1I|u{l. New Guinee. these mammals are re Il} mjf-hm:i“ DsiEntia.
nmmm:nl-.._lhun' hotdy tentperatnre is liwer than most e ifferome famypiher
Commom faet Hmlt funlure thal sy more i with ee ,r?.lur-“-l' |.1|uut[w| animats,
t{nl;-,-_ one comes from the body vpening for both ‘I‘J&:\ !Imr ROt Hey: Ruve
Echindnns vggs I‘:m-u shurp spines seattervd throughout :—‘i 2y 'm e LYol
lays u.'.-nilili”_'i’ 2 spilky batl, The Temale anteater loys u."iu' |:]T:ir hini They look "l“:
cigy directly hatehies into Onedhe pouch on b ey ITI.: - }. it A
cleven ditys, The newbora Bobry s Huv, ahouwt Ilu_: ;-1;-~t L'Hg- hatehes after ten or
O s, f stays b L poneh for soveral Wekks und n":.t “l::l dime. After the bab,
! 5t develop. )

H a MARSUPIAL

Marsupial mammals give birth to bahies, That ;
Jeveloped. Tlie bubies ure [hat are very tiny, The h:';‘:’ not completely
the fur on the imother's Belly into a pouch on the uu;l' :EE then erawl “;1
abdomoen. The habies drink wilk from the mother imd“"“ e of the mothep's
inside the poucii. Konlits, Fomgaroos, Wallabies, and continug tg develop
of the better Lepown as maarsapinls. Today marsupials h"!“fﬁﬁllmg are same
mastly ma in Agstralia, New Guinea and South tt!le,:-kuuwn found
rsupizl in North America is the opussnm, (’Pﬂsgu;l meriea, The Only
many bventy as babivs at one time, Hill'wul-x may give birth (o
¢ iy er pouch. ver, the mother pay

ma
q% one only
ehirteen nipple




CONCLUSION
PLANTS

Esch plant is characierized by three life histories; hapioid (1),
diploid (2n). of thre most common haploid-diploid within each of
those three types, theve are also variations of the plants with
hapleid life cycles, most algae Lock a dikonyotic phase. While
most fungl have diltcanyotic phase. There are also other algaes
and fungi that are characierized by diploid life Cycles, Lastly,
plants with & raploid- diplold life history undengo an alternation of
generations, elthar similar or dissimilar. Due to variations arising
scparately =nd at ditferent rates, the evolution of land plants, did
not fellow @ finear seguence. Before fand plants, alga with haploid
life cycles, fut iand piznts later originnted,

INSECTS

insect play a very imporiant role in nature. They aid bacteria, fungi ang
other arganisms in the decoimposition roles in decomposition of organi
matter and in soll forovation. The decay of carrion for example, hmugh‘;
about mainiy 5¥ pacteria accelerated by the moggots of flesh files and
Blow file. The nctivities of these larvae, which distributs and Consum
" hacteria, are followed by those of moths and beetles, which break dqu
and feathers. fnsecis and flowers have evolved together, llﬂﬂrl:

hair N , 7
5 jnsecis for pollination. Some insects are predag
ors of

athels.

HlSH

ioly Has @ closed-oop cirenlatory system. They are Dmnive
Fio S ssed on Flﬁﬂ“ﬁ ano other emall 2ea animals of Wa

pers ronencts and ammonia. Fisk
crefe hilrog ’

gighed BX
n watef column

Tous group

ter bodies,

2S5 Improduce hy
only. The 253 have an IveIrage dlametﬂhly b
er of

ane

pillimetre only:




BIRDS

We conclude that species spatial distribution directly affected by global
warming and subseguent Climate change. In general terms it has been
started by the scientilic community that the distribution of species have
been moving in @ pole ward {rend, within the realm of cur study we have
found evidence fo prove of disprove this statement, The evidence that
we did Find and cited leads us (o the conclusion that the distribution of
species is in fact being zifered by Climatic change, but we were unable
o determine exactly what tmat change it was. This project focused on
bird species. Evidence found specifically from birds Shows that there is
a Correlation botween bird population characteristics and alteration in
climatic factors such s fmmparature and precipitation, The Change in
population characteristics shows that some sort of shift generally
trended movement is ococmring.

MAPMALS

Marmmals hiave aliourt sii rhousznd different species, Of kinds of animals
in their group or ¢ fass, Mammals can he divided into three groups baseq

on groups are Low iheir babies deveiop. These threa Brouns are

monotrems, marsupials and 1he largest group, placontal mammals

.
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INTRODUCTION:

Poilution has a threstening impact an human health and on the Envitonment, Rapid growth
it industrialication Is leading to many enviranmental issues, including emissian of

uncontrolled pollutants, Several industries established near or in urban areas 37 pollisting

the environment heavily. These are aluminium and Zinc, copper, cement, ch!nrfn@, Smelter

industries, distillery industries, fran and steel industries. The Global goals any the 2030

Agenda for systainable Development also-seek to ensure the lasting protection of the la
net

and its natural resources. The Eco-System functions are put at risk if the hazardoys chemigy)
si

deaning compaunds, dyes, electronic products snd many other househald mhﬂlancgs s
) o T Erllt

managed properly. Though pollution is a transboundary problem stretehing gyer =
. Mrp

districts and states transcending
ollution than their rural. Our visit to an urban site also reyey thes
21

rural and urban boundaries, urban residents Defce:
ﬂlrE' mDTE
environmental p hing;

that will be discussed in detall later an.




DESCRIPTION OF THE SITE:

've gone to visit a site near my place and the site is Jheel Road rear Paul Bazar, Kol-31 This

site has beer chosen for multiple seasons. There are two fields, a vast wiiterhgy

lots of

dwellers: a cement factory and the nearby road remains very busy. We've trieg (00 there
¥ - |::|

¢t same primary data and we've also taken help of some secondary data. After

colle Visiting

the waterbody and the dwellers of that place and after collecting necessapy informa
b m.nl

seyeral aspects of pollution and its effect on the lives of the dwellers and on eﬂ..,.imnmmt
£ X I,"_,Ein

he noticed.

DB_!ECTWE; OF THE PROJECT:

very study and in this case also there are gay,
There is purpose hehind every _ mn“u
pep ISSUES caused by

¥ E 3 =
pollution. S be ind
showcasing th

eale FWArENEess AMaong the people.
1 [[)L.I'LEIZEI
1. Itisdont

ind excessive pollution In urban
i reasons behin aroag

2. kno '
— deedsand hahbits and it may decrease pollutinn C— nﬁﬂmﬁ
restrict - i ‘er
ovides Us witha deep insight about our social life, the miSEl'ahle &
o ter ¢ i
3, ltalsop ot human responsibilities and many more. nmt'ﬂn of
nvironmstts : ST gy
e siged study m3Y help in. maintaining,ecological balap,, b
\ a : ; s E
4 s 0 iepence and stabllity of the environment. = E“""mure
<t . 5
survival, € v i
. it helps to'find OUE NECEESRTMERSLIER 0 order to cyyy, |
5, MoreoveD O ey
_ y Cig,..
. ah areas - "
pollution 1™ urb g




PLAN OF WORK AND SURVEY REPORT:

| have visited the site and saw miserable condition of the waterbody and the fialys. | had 3

yestionnalrewith me and | requested the people who were willing to take

q In part MY Suryey,

The suryey report is based.on the opinions of ten people and mastly they are aged peap
250

they know the current dismal condition and the previous situation as well, |'ye provided it
Wit

the gquestionnaire here and the answers are the average of answers given by the —_
rs.

o 5 Sayani Choudhury:

- My name

2) For how lONE are you living here:

3 {1 years. .
= |'ye been living here for 50y JI

there in your Family?
mbers are /
y me

K.

3) How man
eimbers in our family. | Tive with my husbang
% Im y,

S Thereaf® " / v PBrEHtE =
Mied
lh?

aunt, urrent i./n;rirnnmt*ntal oo
curvey on thm / -Bndition and y,

doing @ 7 _ .
4) We are uehtabout pollution? Ifvey.
hat is your thoug EHHEHE




= | find this condition to be terrible and all of us must start taking drastic steps off hand
5] Which kind of pollution Is prevalent in your area?

= \Water, alr and nolse pollution affect us much. Apart fram that gai| Pollution

15 alsn
there.
6) What is the main cause of the air pollution?
, « [ns n of the cement factor
I = In my opinion, the installatio ciary contributes 3 |oq Lo it and the

gases, emitted from the vehicles are also responsible for |t.
i

7) 15 any of your farily member suffering because of this?

d to swirn n that waterbody has suffered twiee T
larrhg

U

My son who Use

- a3
eople of the downtrodden class also drink water from thera ang nel

many p _ t|"|E'!||' SUffay
from cholera: hepatitis A,

| i 7
1o affect of air pollution in your locality;
8) Whatlsthee

above eighty vears and they have recently seapy
=) My parents are

'SLJrfp”'

1

- dlspase and Asthma and many others also suffer dye 0 the jne E from
cardiac

ﬂallatmn ot
2

cement factory:
. s to be taken fo reduce the excessive po|| _
¥ ihe easure U“tln| ,
9)- Mtiatane T thig dregs
od the local corporation and we have stapped tiump-
in

tacl
= \We have £of _ e
\shes and clothes in the water. “E;g,m the

fields and wash di

ou can find of the envir
- dtH-'ﬂr.EHCE‘ that ¥ onment

in
10) what Is th POUF Chily, |
) ang

now?

far asking me this, In my childhood, in 1992 thers Wikta
u

< Thank vo not iy
ple used to lead a hazard- free like but nrﬂwaddw the a Cage |

e Ko 5 thy |
chand P - s
mu '« from the cement factory are pullulqﬂg our lang, makii e

AL= :
and pollut? Py Eall 5

human belngs

suffer. 7 rh;“ﬁ

e




AIR POLLUTION:

Air pollution is worlds deadliest environmental threat which directly affects
' iy

respiratory system, leaving our haalth in grave risk. Air pollution is the contaminatign of ai
eHr

due to the presence of substances In the atmosphere that are harmiul tg the healk ¢
o

humans and other living beings or cause damage to the climate or Lo materials. There
arg

many different types of air pollutants such as gases, particulates and biologicg) Moleey|e

Househald: combustion devices, motar vehicles, industrial facilities zpg foresy
) FES arp

comman sources of pollutian.

OBSERVA TION OF AIR POLLUTANTS IN THE SJTE‘

mmonly emnitted from the cement factory are
The pollutants €2

b L LI51 i Fh:ﬂl 8 u HE"'-'_ IH‘:!IIF_;
' #

= NO,
L) E:IID_:

= Mathane €&
s the major contributor to air pallution. a. =

.-"- E‘t_u
000 annial deaths may be attribiute o dy "'1'1:1,;,,
A E‘mhﬂsiu tl

caid that cement
pumber of 4,90: ir pollutants areemitted
: » gir polliu e fra : r
n that, some d / e oy
. Other tha / Nicles ag ' the

o

y Wa
;f.' H . ThF_L

It is also
approximate
cement indust

are - '\
R

Hons /| PAH 5)

~ I_::-‘ﬂ!j ‘Ph]

-~ |"|"|l':':‘rr{:t|=-

«ramatic Hydrocat
Bt




T — -
» Cirbone Mono axide (NG

aioouie like henpana (CiHy), aldehydes and many more.

HUMAN LIFE BEFORE AND AFTER THEg
INSTALLATION OF THE CEMENT FACTORY 1p

THE SITE:

What | find in my study and s

ble for they are quffering fro
i Tt ificmien o

s installed In 2018 and from that time Jung disease rapidly INitreasay and

orst victims of this, Though air pollutants like (PR, PAS, Gt e
o r 1 EIE‘:

urvey reports is that lives of the dwellers hayg New |
\ St

m savere respiratory issues. It is found iy
SUr surye
¥ "hﬁT

unbeara

this factory wa 2g8od
people are the W .
. the installation yet th
g5 were there befare e cem
emitted from the vehic! r “t factary has
dangerous situation.

contributed much to the
o d i
cuffering from Asthma and approximately 30% of the

Maost of the dwellers are
g from chranic 0

der 0 :ﬂl‘llrﬂF th

hstructive Pulmanary Disease {COPD). N‘-":Hs-an, " PEGR| .

i - .
are suffer o abysmal condition. $ Mgy

—

be taken Inor




WATER POLLUTION:

Water pollution is the contamination of water bodies, usually a5 a result of hiyman activiti
Wiking

sa that it negatively affects its users. All farms of pollution eventually make their way o
' Water,

Sametimes spills or ieaks from oil and chemical contalners cause water polluygy This
! Cén hﬂ'

classified as surfac

o water and ground water pallutior.

fe many causes of water polluyigy, in {h
at

FINDIN

v repﬂ"* there a

According to the SUrVe
. if domestic sludge inin;
<o is discharie of do B comaining argan;. siik

) Themain Y
F‘I(:E.:a 3
soap- o
aivaps and waste water and leakage from
from this: 5 Sﬁwﬂ
i) Apart!f e
be F-‘::linted out. Yl




H y
EALTH HAZARDS DUE TO

POLLUTION:

rr]

diarrh i
oea, dysentery, cholera, typhoid and two boys have suf
; & sutfered fro
M h’Epaﬁt.
154, SD
me

the dawn-trﬂdden cla s
s use the water which can be-extr
En‘lﬂl? dﬁ
NEeroy
5 and i
ife

people of

risking.

NOISE POLL UTION:

¢ sound potlution s the propagation of naise with
rangin
£ im

nor animal life. It adv
onh 1-|"|E

ErSE] = I
nIE.

activity of huma

CAUSES AND EFFECTS ON THE SITE:

it of 10 hav

number of vehicle®: o nealby
ha:‘: . ”'IE
ar

o ralsed the topic of this naise pollug
on g
I.

8 FIE{;F}I!E‘ ot
raad remains very busy the whe)
e
'di"_‘.l"f an

Impact on fhelr ines:

nausea, high blood pressy,

m ﬂpeﬂth interference and A e hﬂarln
|

NE to t nia ‘

The aged persons
disruption, children suffer fro
CoLRuRUS honkink of €37 is very disturbing and stressful to them

-1
thE |




poliution

Effects of noise

PROBLEMS  AND  Posgyg,

MAJOR
SOLUTIONS:

N fitled with abysmal poliutants and therefors, the du, .
"II'EE" el Erf

The side that I've
ain life. THE. M3l

jorissues’ [N

leading a very uncert f the

Cement faclory-
because of the In

the rsare mal
dwelle i 35 PE

and respiratory €9
F
repart the numbe! @

Asthma has increas® d kids mostly suffer

y L= an

of pure drinking wa diseases

f contamin® i

tom water @ poiio- oy

dfﬁ . ; tur}linu S
EIL-I5

i

e

tholara, diarrhoe®

= i
jicles € , ith aware

ing the fact that ong shmutd

honking of vel

o purn e e ltE
Nevar
'|.h uw ﬁrﬂ

f
| b mzmprnﬁ garbage here 5 te
soll By Mg than e *“

hacles can *
ar
ust
Campaigns are @ ik air and
B minate the @
a

The major de e
=

the cmrpufﬂt!bﬂ and the rE'TI'Eﬂt ¢ Th
iit;_t o

t

Witerbody or €O
o g seNiow? *F / Yoy *ry
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instructed to take measures in arder to control the air contamination. For the emission of o
and other areenhouse gases. An ideal solution for pollution control in cement industries
o tackle the problems afficiently, address fugithve emissions, be cost-effoctive

should be able t

and sustainable.

A BREAKTHROUGH TECHNOLOGY:

preakthrough technalogy that does exactly this, |t addresses 15
Fi )y EE‘

I} a
leyic Earth's Pure ckies s r

ding f gitive and regular emissions. Pure Ski
pcic L - i )

| nts |
darea g air le"Uta |
s, cleaning < such as PM 2.5, PV 10, NOx, 0. and athers f1q

M the gir

moving pollutant

pallution by re
vely EffEEﬂ‘u’E. P

yre Skies was installed at one of India's feag;y,
B Cemay
t

; nat .
Theugh it was 0 oblerm of high, often unaccounted emjsginp,

ro mitigate the pr

tanufacturing plant




CONCLUSION:

The health of public, especially those who are the most vulnerable such as children, elderly

t rigk from pollution. All
< of humans and animals. It h3?bECDmE a great concern to
v

and sick people 158 type of pollutien has. their kind of negative Impact

on our envirarment the live

refpre We need to adapt vanious mEa ures like practicing 3Rs concapt
pt,

our planet and the
cles on road, creating ah!.;arenﬂs, enforcing the laws for 4 _—
: &

reduce the usage of vehi !
/

tomarrow.
p
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INTRODUCTION AND HABITAT
- o
sef

Red pandas have shot 1o viral fame for their adorble luoks, but tere's & Lot more Lo these elusive
ariirrals than their kitten-like faces and striking reddish-brown couts. Red Enﬂ; 1‘.."1-"h1l'u5_ﬁlfyi-'*!-'-'~].
also called lesser panda, panda, red cat-bear, or red bear-cat, reddish brown, long-tailed,
raceoon like mummal, sbout the size of # large domestic cat, that is found in the mountain
forests of the Himalayas and adjacent areas of eastern Asin and subsists mainly on bamboo and
other vegetation, fruits, and insevts. Once classified a5 a relative of the ginmt panda, it is now
usually caesified as the sole member of the family Afluridae.

The red panda has soft thick fur—ich recldish brown above and black ondemeath, The face b8 white, with
@ stripe of red-hrown from each eye to the camers of the mouth, and the bushy il is faintly ringed. The
head and body length of the red pandn is 50-85 e (2026 inches) and the tail 30-50 ¢m (12-20 inches)
long, and the weight rrnges from 3 10 6.2k (6.5 10 14 pounds). The fest have halry soles, and the claws
are serni-retractile, Red pandis even huve two lityers of fur—a sofl undercoal coversd with course
hatire—1o tnsulate them from the mountain chill, and they use their lang tail #s p wrapasound blanket.

Red pindas are made up of two subspegics—the Hiralayan red panda (Affurius fillgens fulgens). whieh
resides in the mountaing of northemn India, Tibet, Bhutan, and Nepal, and the Chinese red panda (4
fulgeny styani), which lives in China’s Sichuan and Yunmun provinces, Although these mummals dre
elassified traditionally within # gingle spevies, sume seientists olaim that DNA and morphological
differences hetween the Two are striking encugh 1o reclissify them as two distinet spegics called 4.
Sulgens al A sfpond.

The ted pands lives high it the mountains umong rocks and trees and climbs with agility {though its laak] i
not prehensile). It seems 10 dn mast of its feeding on the ground. Tt is nocturnal and may live alone, in
pairs, or in family groujps. The lirers genenily contuin ore or two young that ure born in SpHog after o
gesttion period of about 130 days. The animal 5 gentle und casily tamed but usually resents being
leandled. 1t is a very popular zoo aminal and is frequently involved in the animal rade, Red pandas live in
(he rainy mounmin foresis of Nepal, Indin, Bhutan, nortiern Myanmar (Burmay, and conrral Chine They
spent the vast majority of their lives n frees, where they sleep and sunbathe.




DIET AND BEHAVIOR

Red pandas belong to the arder Camivora, but this has more to do with their biological
classification than their astuz] diet. In reality they rarely eat meat, instcad using their
powerful molars (o grind through up o four pounds of bamboo a day. They also
sometimes eal fruit, #COMS, rOO1s, CEEs, rodents, and birds.

Like giant pandas, red pundas have an extended wrist bone that {unctions almost like a
thumb and helps them arip bumbao shools. The solitary ereatures forage at night ard in
the Etﬂiﬂiillg hors of dusk and dawn.

In general red pandas live on their own, but when they do interact with other red
pandas, they cormmunicate by arching their tails, bobbing their heads, squealing. of
making a sound that seientists call a “hufi-quack™—a mix between a duck quack and a
pig snort, Pandas who fee! threatened may let out 4 barking sound ot release a pungenl
liguid from glands at the base of their tail.




THREATS AND CONSERVATION

Red pandis are considered endangered by the Intemationul Unton for the Conservation of
that determings the conservation stilus of plant and animal species,

Nature, the organization i
exact mumber of animals in the wild, a 2015 esumate pil the

While no one knows the _
population at 10.000, a 50 pereant drop sinee 1997

These animils are rentencd by people cledring their forest habital for logging and agricalture,
a5 well as by diseases thal can spread from domesticated animals. Hunters wlso kill red pandas
for their fur or nadvertently when the oreatures smmble into traps meant fot gther-animals, In
rare instances red pandas have heen snatched from the wild, tikely for the illegel pel trade.

Following are some ways 10 saVe o red panda:

= Adopt a Red Pandal
e Start a Facebouok Fundriise
adin to ruise owarencsy

&  Stream/use socil M

»  Educate yoursell on environmental issues such as deforestation, und seé if you can use
fvocate for the end of hubitat destruction.

your yolce 10 al
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INTRODUCTION

Ecosystem

An ecosystem is a dynamic complex of plant, animal,
and microorganism communities and the non-living
environment, interacting as a functional unit. The
organisms living in an ecosystem are broken down into
categories: producers, consumers, and decomposers

An ecosystem can be categorized into 1ts abiotic
constituents, including minerals, climate, soil, water,
sunlight, and all other non-living elements. and its
biotic constituents, consisting of all its Living memberg
Linking these constituents together are two major
forces: the flow of energy through the ecosystem, and
the cycling of nutrients within the ccosystem.

Ecanys=m
I
AbIric COMHIONES s Binge Compnienss
.-‘r-' I
| A p— : . |
Cllirnzic Edaplilc Producers  Consymars  Decomposurs
[ ar P, o
| Auvtorophs  Hilercroohs  Sagropopis
i . D =
Rain sall
| L ighs pH J
et Mirrssln
Temparame Faptiaaiamly
. —
PYLTEATY =8concary Teemiary (hrmremary
Conswmers  Consimats  Congumorns Coneuiness
o ar o ar
Herhiyninis Friinary Large Crnnisares
Calnnvores CarnNaras

Sehematic Representation of the Structurs of an Ecosystem,




POND ECOSYSTEM

Definition: A pond ecosystem is g freshwate
ecosystem that can either be temporary o per

and consists of a wide variety of aquatic planl;tsnanem
animals interacting with each other and the Ei
surrounding aquatic conditions. The pong ecos

falls under the category of a lentic €Cosystem g:tem
the water remains stagnant for a longer perioq Fause

Types of pond ecosystem:

Ponds can come in many different forms, and they a1
have their own differentiating characteristics. -Beluw
you will find a discussion of some of the key types ;;f

pond ecosystem.

1. Garden pond ecosystems: These are man-made
artificial pond ecosystems that comprise
ornamental plants and animal species exported
from all over the world.

2. Salt pond ecosystems: These ecosystems are
naturally formed at the seaside and contain
brackish water. These are formed due to
waterlogging. These can also be found in rocky
areas on the beach called rock pools. Since it
contains brackish water, it can accommodate sea
plants and animals.

3. Freshwater pond ecosystems: These ecosystems
are naturally formed due to rainfall or soil water




saturation due to continuous rain. Moreover, they
can also be formed due to the flow of river water
into a large and deep depression. These ecosystems
serve as a home to freshwater fishes, amphibians,
crustaceans, and many other kinds of wildlife.

4. Venereal pond ecosystems: These are seasona
ponds that are temporarily formed during the
heaviest rainfall due to the accumulation of water
in the depressions in the ground. With the change
in the season, they often turn into desert land.

5. Mountain pond ecosystems: Naturally formeqd
ponds are found in the mountain regions. These are
formed due to the shifting of rocks and snow

melting. They accommodate rare or endangereq
aquatic species.

Characteristics of Pond Ecosystem:

The following are the main characteristics of the
pond ecosystem:

I. The water in the pond ecosystem is stagnant.

2. Either natural or artificial boundaries surround th
pond ecosystem.

3. The pond ecosystem exhibits three distinct zq
the littoral zone, limnetic zone, profundal zg
and benthic zone.

4. The biotic components of the pond ecosystem
occupy different levels in the pond ecosystem,
therefore, avoid the competition for survival
Scavengers and decomposers occupy the bﬂ‘[tum

HES‘
ne,



level, and fish occupy the middle level. The plants
enclose the pond’s boundaries and provide shelter
to small animals and insects.

5. Pond ecosystems show a wide range of variety ip
their size.

Stratification in the Pond Ecosystem

Different factors such as distance from the shore, Penetration
of light, depth of water, plant and animal species. ete.
determine the following zones found in the pond ecosystem:

1. Littoral zone: It is the zone closer to the shore. It
contains shallow water and allows casy
penetration of light. Rooted plant species occupy
it. Animal species include reeds, crawfish, snails,
insects, ete.

. Limnetic zone: The limnetic zone refers to the
open water of the pond with an effective
penetration of light. This zone is dominated by
phytoplanklon. Animal species mainly include
small fishes and insects,

3. Profundal zone: The region of a pond below the
limnetic zone is called a profound zone with no
effective light penetration. Some amphibians and
small turtles occupy it.

4. Benthic zone: The bottom zone of a pond is
benthic and is occupied by a community of
decomposers. The decomposers are called
benthos.

i~



Abiotic Components of the Pond Ecosystem:

Abiouc components are e the non-living components of
an ecosystem that matter for the aquatic species’
survival. There are the following main abiotic
components ol a pond ecosystem:

1. Light: Light serves as a main abiotic componeng
required for the photosynthetic activities of the
phytoplankton. The littoral zone has the maximyy,
light penetration, whereas the profound zone hag
the least light penetration.

2. Temperature: As the depth of the pond increages
the temperature of the water gradually decreases
due to the gru.dual decrease in the light penetratio

3. Dissolved oxygen: The amount of dissolved
oxygen is maximum in the shallow water and




gradually decreases while moving from the surface
to the depth of the pond.

4. Dissolved oxygen: The amount of dissolved
oxygen is maximum in the shallow water and
~ gradually decreases while moving from the surface

to the depth of the pond.
Biotic Components of the Pond Ecosystem:

Biotic components are living components. A wide
variety of living components are found in the pond
ecosystem can be discussed as follows:

1. Producers: These include species of rooted,
submerged, emerged, floating-plants and algae. The
most common filamentous algae found in ponds
is Spirogyra. Mougeotia and Zygnema are some
other algae found in the
pond. Azolla, Hydrilla, Pistia, Wolffia, Lemna, Eic
hhornia, Nymphaea, Potamogeton, Jussiaea, etc.,
are a few examples of green plants that are found in

the pond ecosystem.

2. Primary consumers: A large population of
zooplanktons are the main primary consumers.
Besides these. small herbivores such as snails,
insects, small fishes, tadpoles, and larvae of aquatic
animals are the primary consumers often found in

the pond.



v consumers: These include large animal

3. Secondar SHE

species such s frogs, big fishes, water snakes.
crabs. ete. The consSumers of the highest order
might include mam mals like water shrews. water
voles. herons, ducks, kingfishers, etc.

4. Decomposers: These include different types of
bacteria and fungi that feed upon dead and
decaying parts of the aquatic species.

Importance of Pond Ecosystem:

The importance of the pond ecosystem can be
discussed as follows:

|. Some aguatic plants help to improve the water

quality by absorbing pollutants and heavy metalsg,

2. The shoreline plants absorb nitrogen and
phosphorus and therefore prevent the algal bloop,
and maintain the oxygen level in the pond.
Moreover, aquatic plants absorb animal wastes 4
reduce the nutrient availability for plants and
therefore prevent the growth of algae.

.The pond ecosystem is one of the sites for the
conservation of biodiversity as different types of
plants and consumers occupy ditferent strata iy the
pond and live together by interacting with each
other. Ponds in mountain regions conserve the
endangered species.

4. The pond ecosystem also serves as a source of

water for the species that do not live in the pond.

Laa




5. Pond ecosystems contribute to the beauty of
nature as they accommodate a variety of
ornamental flowering plants.

6. Stratification in the pond ecosystem determines
the distribution of animal species in the pond. [t

reduces the competition among the species to
some extent.




CONCLUSION

An ecosystem is a functional unit of the biosphere. The
biotic and abiotic components of any unit of the
biosphere interact with cach other, influence each other,
and together constitute a dynamic system called an
ecosystem. Tt can be recognised as a self-regulating and
celf-sustaining unit of the landscape. The pond
ecosystem 1s an aquatic ecasystem that comprises
ceveral submerged, emerged, free-floating plants and
algae living together with different types of animal

species.

gtratification is one of the characteristic features of the
pond ecosystem that determines the availability of
essential abiotic factors such as light, oxygen, minerals
etc.. to the different levels of depth in the pond. The *
availability of abiotic factors also determines the
d]s,tnt.mtmn mi CD!‘E_SHITIC['R and decomposers ac:::ﬂrding
to their need for different abigtic factors )
W/
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ABOUT ARAUCARIA COLUMNARIS

Araucaria columnaris, the coral reef araucaria, Cook pine, New Caledonia pine, Cook araucaria
or columnar araucaria is a species. of conifer in their family Araucaniaceae. The free is endemic
1o New Caledonia in the Melanesia region of the Pacific.

It was first classified by Johann Reinhold Forster, a botanist on the second voyage of Captain
James Cook to circumnavigate the globe as far south as possible.

DESCRIPTION

Araucaria colwmnaris is a distinetive narrowly conical tree growing wip'to 60m (200) tall in its
native hibit. The tress has a slender, spire-like crown. The shape of SR i shetls
resembies A, heterophylln, The bark of the Coole pine pecls off in thin paper-like sheets or Strips
and is rough, grey, and resinous. :

The relatively short, mostly horizontal branches are in whorls around the slender, upright io
slightly leaning trunk. The branches are lined with cord-like_érizontal branchlets. The
branchlets are covered with small, green, incurved, point-#f;
leaves. The young leaves dre needle-like, while the brodder adult leaves are trian aular and
scale-like,
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A 2017 study found that tress tend to have a tilt dependent on the Itnmfsphpﬂi of their location,
leaning south in the northern hemisphere and north in the southermn hemisphere.

ARAUCARIA COLUMNARIS/ CORAL REEF ARAUCARIA

Araucaria columnaris, as described in 1786 by Johann Reinhold Forster, in Florulae Tnsilarim
Ausiralivm Pradromus, 67 editions, is commonly known s the coral reel araucaria, Cook pine,
New Caledonia pine, Cook araucaria, or columnar arsucana. It was first classified by botanists
working on Captain James Cook’s second voyage of exploration. The Coral reef araucaria fs
often confused with Norfolk Tsland pine because of their similar appearance.

DISTRIBUTION

This specics is endemic to southern New Caledonia- Ouinne to Prony and isle of Pines, in the
southwestern Pacific ocean, growing at elevations of sea level to 150 feet (0-50m).

E
o




[Fig.Matursl ranje of Araucaria Columnaris
A.columnaris is among the most cormnon Araucarias planted as an ornamental tree and street
tree in warm temperate climates. It is cultivated in gardens and public landseapes in
Queensland, northern New 7 ealand, sonthern California, Mexico and Hawaii.

{Fig: Araucarin Columraris | hiabitat]

THE ARAUCARIA FAMILY: PAST AND PRESENT

(Flg. Mortkey puzle traes in hahitat an volcanic slopes in Chile)



W GATHIS: Agathis robusta, the Queenstand laur (pine) or smooth-barked kaun 15 a coniferous
tree in the family Araucariacene. Itis a disjunct distribution oceuring in Papua New Guinea and
Queensland, Australia. Populations in Papua New Guinea mayhe treated as the distinct species
Agathis spathulata.

[t is a large evergreeen tree growing straight and talk 1 4 height of 30-50m, with smooth, scaly
bark. The leaves are 5-12cm long and 2-Scm broad, tough and leathery in texture, with no
midrib; they are artinged in opposite pairs on the stem, The séed cones are globose, B-13 ¢cm
diameter, and mature in 18-20 months afier pollination; they disintegrate at maturity to release
the seeds, The male cones are eylindrical, 5-10 em and 1-1.5 em thick.




WOLLEMIA - Wallemia s a genus of coniferous trees in ’fh&‘ fEmi?? Araucafiatea'e,+|.t wais kiiowri
ly through fossil records until 1994, when the Australian EFEEIEE Wallemia nobilis was
. 'E' temperate rainforest wilderness area of the Wollemi National Park in New
e ;was grumng'in a remote séries of narrbw, steep-sided, sahdstane gorges
i;;i:f{“;;’:u north-west of Sydney. The genus is named after the National Park.

ON THE MERGE OF EXTINCTION:

THEY QUTLIVED THE DINOSAURS, BUT BRAZIL'S ARAUCARIA TRESS MIGHT NOT
SURVIVE HUMANS

The Araucaria iree of Brazil's Atlantic Foresi could go extinet within the next 50 yeurs due to
permissive state policics allowing them (o be eleared. While these species is listed us eritically
endangered, and there’s a ban on illegal logging of araucaria, the state governments of Parani
and Santa Catarina states still allow them to be felled in the thousands for public works projects.
Brazil's iconic araucania trees, whose tufted branches alsi give them name candelabra tree, arc
being pushed towards extinclion as government agencies cantinue to ignore or even abet in their
loggmg.

The National Environmental Council (Conama) banned the loggi g of endungered tree species,
including arapcaria, i 2001, By then, including araucaria forests had disappeared fram 98% of
their historic range: The ban hasn't stopped (he illegal loggina. Legal lopging is also a major
threat.




CONCLUSION

Araucaria iree, also krown as the Christmas tree is adaptive to most soils, survived the ti f
o A ¥ Imes 0
s in the merge of extinction at present. Their numbiers are decreasing. Tt

the Jurassic period but
is an cvergreen tree and is tall, mostly seen in hilly and mountainous regions
= s
de me learn a lot about this particular species. The information is quite
i

. %x\"" y

Rescarching about it ma
helpful and enhance 0ty knowledge.
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INTRODUCTION

t ECOSYSTEM

o A compiex relationship between all the living and non-living things (plants
organiems, sun, water, climate ete) interncting with cach other js known as
Ecosystem’. Ecosystems are the foundation of *Biosphere” which maing
balance of the earth,

* The term Ecosystem was first proposed by AU, Tansley in 1035 :

S ke g He defined iy ..
i “the system resulfing from the intoraction of all the living and non living ¢ *
i

- dMimajs. E

1"\;“

an the Naturg]

T ——

Fnvironment.”
s An ccosystem can be categorized into 1ts abiotic constituents, jpel uding 1
climate, soil, wulu_r, *:;uulig_hl_ and all other non living elemenis, and ilﬁ:h!.u:-nl: |
constituents, consisting of all its living members. I.inl-Ling {hese constitye e :
are two major forces: the flow of energy through the ccosystan and the H.ls rmgmhw 8
of nutrienis within the ecosystem, yeling ;

» There are many examples ol ecosystems — pond. forest, estyapy

Citirg of the |

ralg

- Wetlang i
v ETas:
WETLAND ECOSYSTEM Slangq

e A wetland is a land ares that s saturated with water, cither per
such that it takes on the characteristics of a distinct ecosysten,

e  Wetland ecosystems are the world’s most important CVItONmMeny L
iShelg f

Miangy ﬂ','-‘ ot

our natural wealth. They are not only home to @ large numbgy of s an Pér
. ; . o c * 4 t
provide u wide array of ecosysiem services worth trilliong of dollar. CIES by 84 0
. 5 gy
entirely free of charge, to the mankind, SVen o

s Muost commaonly & wetland ¢cosysiem is defined as the Irinsitio
terrestrial and aquatic ecosystem, where the land surface jg g4
standing water for at least a part ol the year. ereq

o Diepth is generally not muore than six melres al low Gde. With

A&l lang
'l.ll'i—]_[i‘.:d or s “'{:l,:n

RAMSAR CLASSIFICATION

The Ramsar classification of wetland types is intended as a meang for £ i
the main types of wetlands for the purposes of the Convention, : ey ic '

' Mgy, N
The wetlands are classified inte three major classes: f
o Marine/coastal wetlands
e Inland wetlands
»  Human-made wetlands

&
o

I —"’r: &
These are further subdivided by the type of water: Tiesh / saline / hrackisy
4 o 3 A TRiTE F = L l"
may be further classified by the substrate type of other '-h-'“'dt-if:rlﬁm:s iy |




TIHE WETLAND OF SATABDI PARK

- ‘:E'F L ay -

Fﬁuﬁ%
Satnbdi park is 1 wonderful patk situated in the core of the Gty hsyns‘nl. Thongh nt s
purk indeed. [f takes 15 minutes from Asansol station and 5 minutes from _bt!ﬂ stand 1
park is located arpund 3.3 lans from Asansol ety and can be reached H.’T 1310 20 miny
main road, The wetland is situated inside the park Wlhi'-ﬂi ?525 alot “beﬂtfw o the along g
nond. Euﬂtmgt 15 also mvailable m this place: It .“; 23°41'536.3 N and Eﬁ 37 2_1]_{1" E, the ConRding 1the
2368313333133 Latitude 86 306060607 Longitude: DMS Latitude -23°4 | 36 1904 N ang RIS l

Longimde-86"58'7. | 976"E

| CLIMATE

Evenings are very pleasant to spend near the wetland speciaily during the rime of
The chimate is classified as warm o lemperate. In winter. there 15 much Jesg tiinlaj| thay
the summeér, The tenpemture here averages 23 3°C/7.67F. In a year the rainfy|| is
1 294mm/50.9 inch

bie by 4 h::aui[

reael e
place
S ViR the - e

Ulsey,

_ . 1y always Nooded. Tois sweoundsd by a seaijc '.
E::Z;I‘fr?:ﬂ;;r';h:i":;l::j';;z cin fﬁf’ﬂ:ldf}' b elmiﬁuﬁ ;l?fwhg l:EEd wn[;;i. ;:::ngﬂ i
| plants, emergent water plants Sid TipasAn “-H-j%,plﬂuli; I;l_ d m:;s i., " Wﬂdﬁ?' Witley !iI}taan
. _ Lirabs, Many p{u,-tuplaiiik-;ﬂii alnngml lllﬁiz.z?f( aindl giasses are alsg

aid sonie 3 s, SOmE agquatic plunts like ?1, arshwart, water cay
E';:me:; :;:E' i;‘::“‘: i curounded by mediunt andfaige sized wees ke peeny

trees(crone Myrtles), anio ress wiiich ATeaimsst o the eyes,
e (u L U '

ey
th Cle, 3,
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. W:. m:l- the :L:ﬁmun wetland speaies like snokes, turtles, lizards, frops, toads,
some migratory birds. Swans andl ducks are common lere 11 S0me seasons cranes are algg o
vultires and black eagles comes for hunting fish from the wetlands . Some siakes, :
like whistling ducks, Indian: spot-billed ducl, platypus snd snails. can alzo be Spiotted

BENEMTS OF WETLAN DS

ﬂ'L"l TNV |y

| B Avorage Wellaiml Arcd tn l‘h:\'l.lrhﬂ

A
===

Saniral Aol Sl

e
£
£
£
£
E
#’

Ml g e

Yrdinend i Candianyi| i

Wetlond Cwlegory

Avernge area under different wetlands, Indin
Source: Authors” analysis using data from SAC (2011)

Flood control: They merease downward percolution of water, reducing ryna e
of 2015 were worsened fy damage to wetland ceosystem in the repioy due ::'_jﬂ_- The Chy,
develnpment achvities. Megay Py, - ilﬂum
) . £l g

o Education. Wetlands protection activities provide meaningful ORI intigg A
regardmp, wetlands science, wetlunds protection, and the value af wiyer o, O edy
A pithatic yeal: Wetlands privide o certam visual value and are oftin i, Mg

- i1y &IHEE_ { p x iy

within landscape design- / ™

. ¥ ™ ri ad o
Friion Contral: Riparian wetlands, aai!‘r marshics, snd marshes locatsg 4 il

: TTes e T o | -
ciin reduce velooity of streant ar nVECGurrents Ol Sy

e tiON act @5 1 lters, purifyu
Water purificatioh: Wﬂﬂw'd.s o a mtura} fiters, }:, 16 Al from tyg, st
come from pasticides; mdudtrial discharpes, and minmg activities

I

'hﬂl
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» Recreation: Wetlands can become 4 destination for outdoor activites sueh as hiking, fishin @, hird
walcling, photography, and hunting More than B2 mi.ilr-.m Americans wok parl in these activiges "
2001, spending more than $108 billion on fliese pursinis

o Wetland products they provide important raw mil ettal for industries: Example, {islh itnd other
minrine life forns sait production, medicinal plams like mangrove bark, fiber for textle
tannins. Timber wood ete.

PTHREATS TO WHTLANDS

dves and

¢  Agriculture: Wetlands often have farly Tat areas of rich organic soil that sk

; . . I ehly producy [y
sgriculwural land if drained For this reason many weliands have béen drsned

ind converied -

aurioultural lands:

+ Devegetation: Vegetation plays an wporiant rale i ﬁﬂa.nq ceology by removing Wit thy,
cvapotranspitatian, altcring watee and :.-TI-i_l chicmistry, FHTth’EiFiE- habitat for wildlife, and reg u"‘_{ll.lh
erosion Removal of vegetahion can drastically ond somehmes irmeversibly aljer wethg 11;1‘{5_1"[:

e Dumping Dumping fill material bunes hydric 2oils rum] affectively lowers " bls .'-?'Etr.m_
hivdiopliytic (water loving) planis cannot compete with upland plaiis, 0

o Dredging The vemoval of material from & wetland or river be
surrounding water table and dries up adjacent wetlands,

WETLAND CONSERVATION

d. Dredging of strean g lowep |
51lye

Wtland conservation 18 anmed af protecting and preseoving arens where wuler EXi5ts ot O
surface, such as swamps, inarshes and bogs. Wetlands cover at least six per cent of the |;‘m| Sirtlyy
hecame & focal issue for conserviition due 1o the ccosystem services they provide Over T and |,

it New Zealand have been dramed sinee Buropean seitlement, predominamly 4 ereat
now have a degree of protection under the Resource Management Act 1991 T, s
¥ offoris are rooted panty in legisianve requirements speciityme mar whien

Dy

905
0% of the yye I
© lannly, g Wi g,

“-"L'ﬂl-h..‘d ; ullu“tih
i Proposal 1 Mage CONsery.

it P Y : 1y g ; I - LTy i

welland, the proposers in mmny cases st ul't'aui the loss by restonng or conyy HENE lan L fill

are of the same or greater size and levels af Tunetion. tls Tlﬁau'hn, | R
’ - ¥ 1 big|

CONCLUSION

Wetlands jurisdiction s diffused and falls under vanous departments like LT (e fi _
EVEIL. l;.‘riln'sm. water resources:and toval bodies. For instance, all mangoves i lh;; t”hﬁ‘mg_ R,
direct control of forest department Ihe Tnck of a comprehensive wetland policy, Wi '-.Umnr}, £y %ah;;,n
having its own du...clupmrl]t'ﬂl prionties. wirks agmnst the mierests of Conseryatj, 2
mh:*.l‘rd_lrt.l or unintended spill-over that lurther ageravaies the problem Wetlang e
interconnéeoted nd interactive within o watershed. In India, unplanned urban za o tn
population have taken their toll on wetlands. Spreading awareness by ing Linting ey teu':
the tmportance of wetlands 10 local schoals, colleges and amn_m_,-, the genera) Public i ‘I'”: ey
water bodies, besides constant monitoring of wetlands for their water quality, Woulg I. 2 ity
safezuard the wetlands [rom {urther deterioration I_r" H m""iﬁ H[;,l .
) i Mgy

Ml

Y Stet,

N/
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INTRODUCTION

Pollution is the introduction of harmful materials into the environment. These harmiul
materials are called pollutants.

Pallutants can be natural, such as voleanic ash. They can also be created by human activity,
such as trash ar runoff produced by factories. Poilutants damage the quality of air, water, and
land.

These are further classified into the following types of pollution:

s Adr Pollutlon
« Water Pollution
+ Soil Pollution
« MNoise Pollution

Besides these 4 types of pollution, ather types exist such as light pollution, thermal pollution
and radioactive pollution. The latter is much rarer than other types, but itis the deadliest.

We are going to elaborate on agricultural pollution Agricultural Pollution is defined as the
contaminated byproducts of agricullure such as growing and raising crops, livestock, animal
feed and bio fuel crops left untreated and released in the open environment

(Chen et al., 2017).




Causes of agricultural pollution

There is no any single strategy or technique responsible for agricultural pollution but
several. Some important of them are discussed below,

Contaminated Water:

Likewise animals and humans, plants also need waler for their survival. Most of their
water requirement is fulfilled by nutural water resources like pond, river, canals, local reservoirs
and fin Even these naturnl resourees are also getting poliuted beeause of the druinage

ol industrial waste and effluents released directly into them (Borin et b, 2001), In the case of
ynavailability of the natural fresh or clean woter resources, farmers use this polluted water for
irrigation of theircrop. As a result, crop is directly exposed to the water polluted with harmful
subgtances like mercury, lead, arsenic, cadmium ete. This becomes poisonous for the crop and as
a residue fior us when we are exposed (o these plant producis.

Pesticides and Fertilizers:

To improve crop yield, farmers use several chemicals os fertilizers. These chemicils likewise
pesticites are also harmful for us. Fertilizers and Pesticides when used excessively can be left
hehind for prolonged period in the soil, which when mixed with water for jirrigation, seeps down
1o the ground water and making it polluted.

Soil Erosion and Sedimentation:

Erosion ::aus:-ud h_y agricultural malpractices, water, wind, Nood ete. disturbs and removes the
topmast fertilesoil profile and carry them w other places under pressure of wind or soil. There. it
is deposited as sediment into several layer , which in turn alters the natural soil profile of that
area. This erosion and sedimentation occurring continuously every year and ulfimately decline
the soil fertility. \

Heavy Metals:

To make the crop yield better, we use fertilizers. chemicals, manures elc. in fhe ficld, These
comtain several heavy metals (like cadmium, arsenic etc.) harmiful for us. Irrigation of soil hus
also reported to cause selenium deposition in soil. These heavy metals are seepegnto the ground
witer and make 1t toxic, Plants absorb these heavy metils which affect their naldnal growth,




Effects of agricultural pollution

Health related issues:

Agricultural pollution isthe matn spuree of pollution in water and lakes, Chemlcals from fertilizars and
pesticides migke their way into the groundwater that ends up in drinking water. Health-related

problems may acour 3s it contributes to a blue baby syndrome which causes death in infants,

Effect on Aquatic Animals:

Fertilizers, manure, waste, and ammonia turn into nitrate and phosphates, and when washed
into nearby water bodies, the production of algae gets enhanced that reduces the amount of

oxygen present in water, which results in the death of many aquatic animals. Again, bacteria
and parasites from animal wasti can get into drinking water, which can pose serious health
hazards far various marine life and animals: Thus, the oxygen levels are likely to decline, which
can cause the death of fishes and other water animals.

Eutrophication:

Eutranhication is the dense growth of plant life and algae on the water surface; causing high
incidences of algal blooms. In case of excessive use of fertilizers and pesticides, nitrogen,
phospharus and other chemical nutrients get washad into nearby surface waters by rain or
irrigation and lead to the eutraphication, Eutrophication extensively depletes the oxygen
dissolved in water, which can adversely affect the aquatic system by killing fish and other

aquatic biotas, It is also linked to an increased incidence of paralytic shellfish poisoning in
hurnarns, feading to death.

Water Pollution:

Water F""I_I“"‘:'“ 'ia“f!the" big problem caused by agricultural pollution. Agricultural operations
and practices such as inappropriate water managerment and irrigation mainly lead to water
pollution from surface runoff, both ta surface and groundwater. In turn, plants, wildlife,

hurnans, animals and aquatc life are negatively affected since we need t;IE-an drinking water to
survive and stay healthy.

F
o




CONCLUSION

Agricultural paollution ariginates from the introduction of chemical fertilizers (rich in
phosphates and nitrates), pesticides {insecticides and weed killers) and manure from stables in
river fiows and in the soil. The introduction of pesticides poses the most serious threat as these
re not very biodegradable, they depesit and concentrate in river flows destroying all forms of
life. A greater atte ntion from agricultural operators could substantially reduce this formof
pollution that is particularly dangerous as it can régard also aquifers. '
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WHAT ARE MAMMALS?

Mammals are a group of species that include humans: warm-hlooded animals with hair and
veriebrates, or backbones and unlike other classes of animals. female mammals produce milk
16 nourish their young. Almost all mammals give birth to live young (except for the platypus
and echidna, which lay geps). There are nearly 6,500 publicly recognized mammal species
and miny more spegies ars being discovered, Popular mammnl examples inclode cars, dpgs.
horses, elephants, whales, ond humans Mammmalia has the Tregest class m e aolnl )
kingdom. Based on their reproduction. they ure classified mto three subclasses: { | ot e,
(2)Metatheria, (33Prototheria, There are lurther more sub-divisions. but the following is 8

general clsssification of mammals.

Classification Examples

Animnls Laon, Tiger, Dog

Marsupials Kangaroo, Koala, Womba

Frimates Chimpanzee, Gorilta, Monkey

R ety Sequirre ] Mo, [Punptigpin

Cetmueans Dolphins; Whiles

Other mammals Seal, Walrig, Sea-ljon

The further discussians in the projact, will be about an animal, catagorised urder Rodents

WHAT ARE RODENTS?

Todents are mamma |5, which 1;“:' "'"‘h“”‘.mmzidhb}' i ETE1E pair of continuously growing
neicars in each of the upper &7 ower jaws: About 40% of all mammal specles are rodents.

i In their ecology and lifestyle X
Rodeits are very diverse it g lifestyles and can be found i ik
terrestrial habitat, L oluding buman-made environments. und in almost every

Specics can b arboreals Fu@c{;nal. Hfﬁ;rm;;:g,'l. :hmuhelm (leaping on thelr hind leies). or
seminquatic. Howeven ull e s b'f gl cral morpholayical figiures. including heving
only a single uppeEr and IgwAR pu-lr‘:} nm-gf’w"?g neisars. Wellcknown rodents
include mice. Fots, squirrels, prairie d”Ef' o r”P’;“- beavers, guines pigs, and
hamisters: Most podents are 5"‘“':5“—“;“"“ = w:t1 ": ust bodies, short limbs, and jong teils. They
uee their sharp ncisors to gnaw t:-:n_ i-:;t:::l:ﬂ :‘:E Li;:?:w::. ?”d defend themselves, Mast of
theam zat wgeds or other Ipiﬂr:l miﬂn .::,a: ].E it com ;.'ala.c:d diets. They tend 10 be sacial
animali and many Species e PIEX ways of communicating with esch

other.
i | dates hack to the Palacoeene on the gy - : :
Sdent fossil e YRR Eai . percontinent of Laurasia.
The rod .. ersificd in the Eocene. 88 they spread across confinents, sometimes

Rodznis greatly drve eached both South Amer|

. ndﬂl’llﬁ feac rica and M 4 . d
1 c058ing 0oeans: 2RO : adagascar from Africa and,
even ct0ssnG Homp Saery were the only TeTestrial placenta] ymammals to reach 8nd

until the arrival L':lr
colonize Australia.
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| BEAVER |

Beaysrs are amphiblous (B3RS, NI B bl M erica, Eutope, and Asta, Beavers are the largest
semi-aquatic redents in North America and Eurasin 2nd the #mnd largest rodents worldwide. THeir
bodies extand up to 80 cm (31 inches] lang and generally weigh 16-30 kg {35-6E pounds, with the
heaviest recorded at more than 85 pounds). They liva In streams, rivirs, marshes, pands, and
sharolities of large Jakes and construct doms of br;n:hes. stones, and mild, forming ponds that often
cover many hectares. Ecologists aften refer to beavers is "ecosystem enginears” because of thair

abyility to altar the landscapes I wiieh they live.

Beavers have short legs anda stout bedy with a small, braad,
and blunt higad. Massive chiss!shaped Incsor tzath have orange
outer enamel because jron has replaced caleium, and this makes
{ them strongar than most rodent incisore. Upon submergance,
f falds of skin {valves) close the nostrils and the stubby rounded
ears, and the eyas are protected by a membrans that kesps
R P wster out (nictizating mentbrana). The fur-lined Iips dlese behing
e it the incisora, blocking water from the meuth and lungs and

Sllawing the animal to cut, pesl, and carry branches underwster. Small front fast with five clawed

digits :_iﬂxruru.u'f.i-,r mah_ipuiale [nm;_ The hird feat ar= quite large, 2nd the five digits ars connectsd

by webbing, which makes them useful &5 paddies for pt'qgulsinn undirwater, Claws of the secand

i hind digits are split and have 2ermatad ed_ges used for greaming the fur, Fur congsists af 3 grayizh 1o

| brown layer of short, fine, and dense unde rFU_r tl'ﬂ_ﬂ WE®PS Witer from reaching the skin. Over this

layer are long, cosrss, glossy guard lairs ranging in colour from yellowish brown through reddish

rown o biack; underparts of the animal are.paier- The distinctive il is scaly, fas, and paddle-

diepedind & up to 45 cm (about 18 md:us'.l ong and 13em s inches) wide. Both sexes
castor glands that exude 3 muisky sscretion [Sstareum), which is deposited on mud or rocks

so rrark teeritarinl boundaries. Anal glands s=crete ofl through skin pores to hair roots. From thereit

s lisributed with the Fror/ factane aroainy ""‘“'_"‘ over the whals bady to keap the fur slezk, olly
nd water-repellent, Beavers ars colonial and primarily noctymal : ,
a

WHAT IS & BEAVER LODGE?

Z --":-'- i P :::‘:E:iﬂft?h ml:ani:!l and primarily
LA S Srsieoatis ey build their homes Tike

g aped island lodges, that sre buily

i hr::hts pl_ummu with emd. T

m;l 1es, lakes, nnd small rivers, beavers /
Ynstend construet bank lodges, and m /

'I i
e : \ e e L. - E::T‘I:rﬁ nnid leikes they excavate bank
Ko A Tl han underwater entrance ben
cosiis Of verhanyini ledges Eqch Iﬂd?‘:l:: :I:_:::‘;M by an extended famity group of
O anividpls: an adult Pairs YOURE © (10 foot) b, 0 Yearlings, from the
H . : . T
| O itor Lodges are ysually 3 metwel £ P ond 6 mefres (20 o) aorcisflhe
! previous litter: 390 5 metres (16 fecl) MEL N 12 megeeg (34 feet) wide. Onedr more
HCI0UE Central chambe) Ve Wil

vg 45
biise bt can be as 1rEs 8
chamber ghove

e,

Jaw the witer's surfack 1o i gp

Ll ¥ i =n Y .
funmel mn:‘:uu.fﬁ P ced with vegetation An ety unnel leagy (o s
level, the oo

Guve




winter the moist walls [reezee, adding msulation and moking the lodge

the waterlme. In
impenetrible to predators.

Beavers often construet a dam a short
distanee downstreatn from the lodee 1o
detent pradators, The dam impedes the
fow of the strewm and increases the depth
of the water that surromnds the lodge.
vy Dams create oddinonal wetland hobim

| Loy fish and waterfow] and contain or
obstruet the downstream movement
af il spilled into rivers.

(il Advemcntics; A B Jrond with i el W fomaruiems o B e g TPl =S Kl Not sl Part
L]
il Preidriis Atoxkest

Despite the envitpnmental services these datns provide, land awners and farmers often
coursied heavers as nwisance animals because beavers sometimes destroy ornamental trees,
devour crops. or flood ronds and ficlds with water inpounded behind their dams.

BEAVERS’ SURVIVAL TACTICS

During winler beavers slore somo ﬁjt al '[1!1: base of their tail, by they maintain hody
eI [Jﬁﬂlﬂril}' oy bisddi o fexin hiind I.”dg“ gl hefng less agtive. They leave the
Jodge only to feed on-bramches cached beneath the ice. Slow swimmers, beavers van remain
subimerged for up 1o |3 HHBUIES il i?"“ml themselves primarily with the webhed hind feet
whilethe front fect are helé tght g the body. On land they walk ar run with a waddling
onit. Their diet consists of lh‘f‘ "'u_ﬁ cambium layer boneuth burk, as well is (he bids, leaves,
nd twigs of certain {recs St aspetis are preferved). Popd vegetation and bankside
plants ure also eaten. Herbaceuus '_-'-'f.gct'a! 1n s consumed tfomty Shtdeyarmprand wouly
matter during winter Shrisbs, ﬂplj'"gi-’ snil '”‘"‘i‘w falled by beavars, cur inio portable
fengths, and drageed along mu.i.i slicles or ﬂ_unn.l through bedver-mide Criclh s e odge
Edible branches arc c:a-:lu_!d u"ﬂﬂf'-‘-'ﬂh-'i' Elﬂfl ?Hiﬂ J'Ir'fﬂii.m.umd neur the lodae entrance, where
thiey are o he eaten all winler whett the beavers canniol break throygh the ice to out fresh

g e ek mmi“g u:ﬁ “I::@_Jn!tu{lr}' and Marcl in the north :md_ :
November or December in the south, Cne hitter per year of ope 1o nine (usually four) kits is
hor in the spring after #
vocalization, scent markir
and warn others by slappng !
startling noise. Eaules,

gegation:ol 103 diys: Beavers sommumieate by postures,

g, and tail slapping. When slsrmed on land, they retreat ta witer
he: surfiace of the Walér with their tails, producing n Toud,

fre hawks, and most ke mammalian camivores’ prey on heavets.
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TYPES OF BEAVERS- AMERICAN BEAVERS
AND EURASIAN BEAVERS |

American beavers (C. comadensis) oceor thronghon i
forested parts of North America 1o northerm Mexico, |
mcluding the southwestern United States and peninsular

" Florida. Beavers were it the heart of the fur trade during |
coloniil times and contributed significantly o the |
westward settlenient and development of North America |
and Canada. As the snimal wis trapped out in the east, |
= wappers moved progressively westwaird, and settlers |
= followed, Neatly extirpated Iy 1900 through excessive

= trupping for their luxuriant coat, they have reclimed. |
S elther by matural movement or human remtroduction,

much of their former natural range, and tegulated

trapping continues, particularly m Canada. American beavers hyye been introduced mo ‘
Finland, where they are flourishimg |

i Eurusion beavers (C. fiber) were onee |
4 ljﬂun-d_ Huonghout temperate and boreal I
) forests of the 1e gion (mcluding Britaim)
sxeept for the Mediterranean area and Japan
By the early 201h century this range bad
8 contracted, ang gt the beginning of the 218t
ceniary indigenpus populations survived
only i the Elbe nnd Rhing River drinages,
e = W soutiern Norway, Frunce, Mofigolia, China,
and parts of Rugsin, especially northwestern Siberia and the Al region. Ffforts to re=
cstablish the Turasian species began in Sweden i theearly 19205 Sinee thar time, Eurasian
beavers hiave been minlmduwl_i throaghoul Ewupe, Westen Sibersa. wostern Chind,
Mongolia, the Kamehatka Peninsuln, wod near the Amur River in e Russian Far East

#1

Henvers amake up (he family Castoridae ':‘?“hm'ﬁa‘" Seusromarpli, order Rodentia), With o
close living relatives l'_ﬂlﬁlmm"@!n hml"ﬁ?fl :“_T,gstju Saeparite fanmly), modern beavers are
remmanits of a vich evolutionary histay of 24 ex e etera extending bock to the Late
Eocene Epoch of Asia and the Farty {,‘Ihgnc:n; ?' -Wrape and Norh America. Most were
terrestrinl buiTowers, such 15 Pﬁlﬂ&wnstﬂ;* s E:E known by fossils from Tate Oligocen
Early Miocene sediments of westem Nf-‘-ﬂ ;Emmﬁmm Wyoming, They probihly live

d grasslands i 1FE€ cplanics, excavae SIVE burrow systemu, ani grazed onfhe
yuand oot ntire lifestyle heing much like that of modern prawrie dogs. The largest
s ﬂl'ﬂ"[d.ﬂlu Norih AmCea s thie amphimious pian beayey (Castorondes) of |
:i;m';vi;:fipdch Fossils indicate that it hisd & bl Tength of two metres and wag about the

eisto

size of 4 black bear,




BEAVER HABITAT

As the naume supuests, the Worth Amertean beaver has a massive range that extends throngh

mast of Canada. the United Stales, andd purts of Maxieo (if was also Tater introduced inta

Finland), while e range of the Eurdsian beaver extends through parts of Furape (including
the LK) and mito Central Asu, T]It'_!r' are found f:gc.:lusu'ntfu i dreshwater ecosystems such as
streams, lakes, ponds. and rivers with heavy woods aud shrubs, native to the remperate

Northem Hemisphere.

BEAVER DIET

M [Beavers are herbivorous foragers thit have specinlized
7 m_'[crl.'_'lnfgﬂ_m"sms Iy thigir gt to break down very mugi‘:
cellulose from plant matter. In order to cope with the
coldest parts of the year, the beaver may store their food
below their lodge fo consume during the winter. Even if

the waler is: EFPNH over, the beaver can still access the
- [ood stores withous any problems.

The beaver’s diet varies by the seasons T the spring aid
L wde |ie s g smmmer moriths, the beaver feeds on leaves, grssss,

) WA s o sedyes, roots, and herbs Diuriing this fall and winter
moutls, they swilch primarily 1o hark and woaded plats. The North American beaver seems
to fvor poplee, beech, alder, maple, and uspen frees. This elever ereature has the ability to
creite o canal leading from the kod source back 1o the dam, .

BEAVER PREDATORS AND THREATS

The beaver has been historieally lhreal.eﬂ@.:i by habital Toss apg trapping. For many centuries
they were hunted for their fur, meat, and otl, Alter humbers declined in Furope, the beaver
furdlfri'lﬂc hécame an |'1|11:é,rFIIJ part of the eolonial econvmy in _1'|1|: Americas and reached s
height at some point in the 19th century, when more thin, | 50,000 pelts weve huntod a vear.
Since then, the decling of the Fir Crade Jins iy aved an enarmaus sonree of population
pressure from the beaver, which s enabled 1l to recover. The beayer is commonly preyed
upan by mountain lions, wnlhj:&{. CONVTHES, fu?es. f:lﬂ_‘;;li.*{i. and even sometimes bears. Bul the
loss of some predatar populations has made it easier for the beaver 1o survive in (he wild




RE AVER REPRODUCTION, BABIES, AND
LIFESPAN

The beaver 15 known as a faihiul partner that will
form exceptionally stromg lang term monogamous
- relationsbips with o sinple nipte 15 its mote dies, only
then will the sirviving mate seek oul anoiher partner.
| However, 8 2009 genetic study revealed some anusual
facts about the beaver's repraductive strategy. Much
Ike humans, they may also engape in some
S promiscucus short-lerm velationships whenever the
| opportunity arises. Beavers mate ance every vear
between Jamiy and Mirch i northern elimates and
betweei Movember and December in warmer climites: The female will prepare to give birth
by creating 4 soft bed in the lodge, where she uses her tail as a birthing mat. Afier a gestation
ind of nround three months, the mother produces a liter of vne 1o four kits af a time. These
kits are barn with a full coat of fur, open eves, and the ability to swim, They receive thorough
educations {as well as protection} frum hoth parets 1o prepare them for the rigors of .
adulthood. After about three more months, they are weaned by their mother and begin to rely
fully on solid food. Most young stay with the parents for the firg two years of life I'l:ﬁ help
with infant care and dam butlding) and then become sexually mature the vear after. Beavers
hive a life expeotancy of aboit 101020 years 1 the wild, o

WHY ARE BEAVERS CALLED ECOSYSTEM

ENGINEERS?

Beavers create and restore umportant wethand ecosvstems |'he hiibituts they crente support
the development and prowth of young uninmi‘s._by‘ ::._Fﬁ:riug soiivees of food and shelter,
Beivers, as etosystem enjrineers, have the ability and skill 1, restore and create nalive
woodlands nd m=w wetlands. It farther improves the habitwy of iy diffirent species thit
live in the affected ecosystems. Beavers changze th“"rh‘ih“ﬂls i which they lve significantly.
"|"|“.|!_.‘I,.r dis s h‘_'g" dﬂl’ﬂ]ﬂiﬂg the goursps ol water, COPPEINE shrub and tree Hpﬂtiﬂﬁ,_ﬂﬂd 'IHE,E_]“H

canal systems.

Other reasons why they are ©
Filter Pallution: Many farmers in mnﬁ,‘m use synthetig fertibzers. When such chemicals go
to the sea, they can creale dead Sl with 10W=0%¥gen, and with marine life. From the
sonree; hepvers' damming detIVILIES T l'““ﬂ‘lf'ﬂ"d Er:umumgu bacteria which converts nitrate
{0 hartnless gas. This is how 8 system i},fhl-‘n“'* '-'*"“"r" damimed ponds can avert ecnlogical
Jisasters. Benvers con cut up 10 forty-hive perest ot agrieultueal pollution from spreading

further dowiistroam, keaping licalthier estualies

Stors Grogndwater: The beaver PF"{E it ?dwm%hl that forces the water into the ground.
It recharges aquificrs that T depleting at o rapid PICE. According (o spientists, beaver ponds

alled ceasystem enginears arg wven below




riiced] (e witer ables of the Rockies by hall'a [oot: ponds hold around ten thnes s much
water Belowground as phowve .

Prevent Floodss Many people nssociate benvers with Nooding, Fowever. they can actually
prevenl seripusiy catastruphic Moods by spreading. storing. and slowing winer. During
vainstorns In Mood-prone Englanl, around thiteen beaver doms reduee runafT by thinny per
cem.

Create Wetlands: Wet tundsare extremely important and diverse bahitats for » widk wmange of
e, I arid regions, they support eighty per cenl of species despite themselves covering two
pal cent af the lamdseape- Benvers build doms that submierge mgadows, broaden steeims, snd

Wl s wellind engineers by raiging waterlahles,
" u

5"}‘_:_!_ 1"_1.ll"hllI|: _][L*ql H1'\.-E tl]‘rl:.'ht"\ IHL-L'.' L'Hr'[‘lnt'l lll 0nin ||r[:1| 'i]._l'l'l'|'l-|_'||"||l”'|g _-![FHL-!,H_l-‘_i-“_-!-L- .|1|-I:|' <[ n
in the wootdl, beavers niso store earbon as arganic sedimaent, which seities down in 1w botiom
af their ponds. Befbre thie decimation of the hesver population In Rocky Matjanil Mountain
Ptk they: stored growd 2.7 millicntons of carbon.

Sustains salmon: Salmon ure important to the economies and culture of many northerm
countries: Beavers creile cool pools und side slow-water chonnels whiste fv oty feed. rest.
4rd ohtain shelier [t predators, In Californin, seientjsts gre Huildin pr foiil benver danis

Renefits Birds: Benver ponds furnish habitats Tor o mumber o Mspiecies. They include otters.
trout. and Bore| toads. The most significant beneficiiries rlmn.1ng,1i'mr||1 ire birds. For
instanece, many duck slw::il:*-'_.hruml mare syecessiully in the wetlunds ereated h;--l:-ﬂiwcr-:.
Further down the fime, songhinds perch in willow standg mrigatied by mised grr_--um[wutc;’

Hedvirs, {hetefore. 4t a5 ecosysicm ﬂlu_‘.inl.:::r:-; h-\. ch'-'"@iur_l e shuticlamee amd disteibnion
of ditTerent planis and ivnitirals. They creite sidiverse b ghgg bunelits different specics
3 - - = . o} +
And they counternet poliution by staring carbon anc Tiltering warer:




HOW DO BEAVERS KEEP OUR ECO SYSTEM
HEALTHY?

Seavars have an mpol

want role to play whan it comes to healthy scosystems in Riding

Mational Parls They are cohsidensd “ecosystem engineers” recognized for their
Mol .t dams and greate pands. And while some might consider beavers to be
sty :::f ;,_.‘_S;,l;u;;“ lly elp us Mmanage water-ralated issues such as drought, flooding, and
[EElE, / :

watar poliution.
1 Thay creatg wetland habitat for plhar species

Baavers creats wetlands by constructing dama and
= crealing ponds. This n twrn creates habitat lor other

8 species Including flah, mammals, waleriowl,
songbirds, amphlbians, and Insacts. In 2010, wellands
mads Up Bpproximately 249 of the park area.
Acoording to Reeaarch In BMNP datected as many as
28 damafian along one walsrcolrss, and by some
[ * aslimates, beavers are responsible Tor the axistanca of
= S == 50% ol the wetlands in the park. By a survey in 2016
arial bedver estimated beaver cache abundance in RMNP at 2649 total caches In 2016,
The expens suggest that the!s are usually on average 5-6 beavers per food cache,

2 Thay Increase biodiversity

i The influerica of beavers and thelr activity is far
b reaching In some areas of FIMNP, as much as 50%
N ot the area s sither watland, flooded, or subject 1o
el | jyarsily by 35 much as 33%. As trees are removed
o and land |s fiooded, other plant species emerge in its
. : place. These planis provide food and cover lor new
. species. Aiparian habitats (watland areas near
; water) axpand as watlands are formed, and plants
spread Inlo nawly ayaitable habital. There is.an Increase In the diversity of all species

inclucding fish, imwverebrates, and wildlie

i
3. They mprove wiser qualiey -"i
Beaver duns and pools veduce soil ervsiph and retain
sediment, which absarb and filter pollutants such as
heavy metils, pesticides, and fertilizets This HProves
the quality of water downstresn used by humans and
other species. ff"j




4 They store water doring droughts

] RMNP is on the high ground af the headwaters of |5
@l watersheds and has often been deseribed as a large
sponge, helding a significant amount of warer and
slowly releasing it downstream. The ofien-maligned
Peaver ls major contribiutor to keeping the sponge
wet, Beaver can help lessen the effects of drougli
because they cause water (o be stored on the surface

- the unpoundment of warer by their dams. This can
during drought perinds and mike ceosvstems less vulnerable during dry

periods. | |
5 They minimize floed risk and nitigate flooding peaks
. T [ ronically, beavers help minithize flood risk the same

P I il

way they mininvize e effects of drought, As we
A mentioned, RMNP is tike a large o e ok
5 - 1 o ¢ a large sponge, holdmyg o lo
ST el ) AT of water and 5lmf.-I;.r relensing it. Beaver dams help
o = G4p s minimize ﬁﬂf“d sk by slowing the fow of water, which
cant delay and reduce Mood penks firrther downstream,

HISTORICAL SIGNIFICANCE OF THE BEAVER

—— vy | Allerthe sy Buropean explorers realized Canada
S wits 00t the spice-rich Orient, the muin profil-making
drtracuon was the beaver population, In the late 16003
and early 1700s, the fishijon of tle day demanded fir
hats. which needed beaver pelts. As these hints became
more popultr, (he demand for the pelts grow. King
Henry 1V of France suw the fur irade as an opportunity
10 acquire much-needed revoiue and to establish 3
Morth Admeriea empire. Both English and fFrench for
- : triless Were s00n selling heaver pelis m Europe at2
times their ariginal purchase price. The m‘? ‘Euhim“ Pelts proved so profitable that ma
Canadians felt compelled to Py tribute (o the 1oty cotihed animal, Despite this recognf
the besver was close 10 axtingiiom hj-.t-hu Iltlifnt_l--h."é lﬁ:'ﬂntur_:.-_ T‘[.Fn_-, were an estimated s
million beavers in Canada ppfouniliisia =9 :; d'"“dﬁ During its peak, 100,00
being shipped 1o Burope cach YOOr FIE CHECE BH Beaver was i danger of b
a7 . ghout that time, Furopeans look 8 IKINg 16 silk hats ang (1 nd for beavet
out. Luckily, 8 Today, thanks to conservittion and silk s, e beaver — the krgest

Pﬂ:lt:njl? h:;i'l di:f:f i§ Hji:w and well all over the conniry
T o o maels




RE AVERS PLAYED A HUGE ROLE [N
cANADA’S DEVELOPMENT!

Beaver pehs were integral to the Canndian fur trade where Abgriginal und European hunters
supplied trade petworks with boaver pelts, which were largely used 10 make top hats that
were fastnpnable m Furope during the Iml? and 19th century. As the heaver became searce m
certain rogiuns, (e actwork expanded, layitg the groundwork for the develapinent of
Canadn. Swrprising ¢ven 19 Backhouse, was the continued demand for beaver pelts well into

the 20th century. I 1081, trappers suld a record hgh in beaver pelts: Beaver 15 considered as
the patiotal yryimal of Canadd.

CONCLUSION

Throughout (he project, we mwgu\;h Beavers are an engineer 1 gur ccasystem and hiw they
hiclp our ecosysten o stay healthy. They I]Iilu:r pollation, store groundiwater, prevent floods sk
and mitigale ﬂmﬁ'ﬁnﬂ-mﬂkh ﬂwu,‘m{ﬂ during droughts, create wetlands, 1.-'11!5:'!:5 rhon, sustatn
salman, benefit birds- hence creating wetland habltat for ather ypecies; moreas GI; di&mt. .'
ampTOving “«m_c]r‘q;lnlltl]:'. . e i g i Ly
An animal who helps e environmenl 50 selllessly is bein e g o |

the 1600817005, the Canadians had started l-tllltn; “Envﬂsﬁrﬁtﬁ tlluf[;h{ﬂ hj.l:{mnudjmm{slnce
creating hats. [t ppeoved veey profitable to them and hence -.:umlnw.:;l.i. tml: 151?1:&”"15 o u;:i '
mum:g.'l"'l‘-rfdﬂuﬂllﬂ i:cfﬂmlhcpﬁpuhmm“[bnmmﬂnnnlmi:ﬁ; VOIS ['urli:.n_ ng,
(700, theat the Jrogoats war took place and the French and their allies nul. It was only in
Hlandenossace, koowa 2= the Great Peace of Montresl altics reached a truce with the
21 iis & reliied £ Ko that dhere are state laws and regulations, N _

stale agenices m ihe 05 winich restrict the killing ufmwr;;g‘?;' E':‘:;rmummtn] groups ani
At present, the population of beavers are muintained hlt'hnvm nr: Illl aress profect beavess
endangerment dut 1o the deterioration of thelr habitat, and the ) at risk of
=yyvitonment uninhabitable. : on (hat makes their

1e greedy hunters miust know

e have died In drought or flgeg st our habiksl
ikl

without them. homans wo
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“GHOST OF THE MOUNTAINS”

Panthera Uncia, also known as the Qunce, inhabit alpine and the
subalpine zones at elevations of 3000-4500m, ranging from eastern
Afghanistan, the Himalayas and the Tibetan Plateau to southern Siberia,
Muﬁgulia and western China, In the northern part of its range, they also
live at lower elevations. They are large long-haired Asian cats, belonging
to the family Felidee. Their soft, pale greyish coat consists of a dense
insulating undercoat and a thick outerceat of hair about 5em with dark
rosetles and a dark streak along the spine. Snow Leopards attain a
length of about 7 feel, including 3-foot-long tail.
They stand about 2 feet long at the shoulder and
weigh 50-70 pounds.

ODVERMDA

ACTUALLY BLUE- The snow leopard)s’main prey in Nepal - blue sheep -
will provide one snow leopard with food for 3 week
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The snow leopard shows several adaptations for living in a cold,

maountai
loss. Its broad paws
body weight for walking
fur on their undersides
on steep and unstable
helps to minimize heat
flexible tasil helps to
the rocky terrain. The
to fat storage, and is

layer of fur, which

nous environment. Its small rounded ears help to minimize heat

well distribute the
on snow, and have
to increase the grip
surfaces; it also
loss. Its long and
maintain balance in
tail is very thick due
covered in a thick

allows the cat to use

it like a blankel to protect its face when asleep.

The snow leopard differs from the other Panthera species by a shorter

muzzle, an elevated forehead, a vertical chin and a less developed

actively hunts its prey. its preferred wild
prey species are Himalayan blue sheep,
Himalayan tahr, argali, markhor and wild
goat. It also preys on domestic livestock
and small mammals such as Himalayan

marmot.

posterior process of the lower jaw. It
cannot roar despite its partly ossified
hyoid bone, as its 9 mm short vocal folds
provide little resistance to airflow.

The snow leopard is a carnivore and

ODVEWDN Despite being called the snow teopard, this big cat is more
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Snow leopards become sexually mature at two to three years, and
normally live for 15-18 years in the wild. In captivity they can live for up
to 25 years. A litter usually consists of
two to three cubs, in exceptional cases

also up to seven.

ENDANGERED?

Poaching Has Led to The Species’ Decline-There are worrying signs that
poaching and illegal trade in snow leopards might be on the rise in large
parts of the species’ range. Poaching far their exquisite fur and highly
valued bones has been a major threat to snow leopards across their
range. The demand for rugs,
luxury decor, and taxidermy, is
also reported to be on the
increase. Snow  leopard

bones  have

allegedly  been
used as substitute for
tiger bones in traditional medicine. A 2015 study has established the

presence of snow lespard DNA in traditional medicine producls,

- ’ -
China’s snow leopard crimes-

Among the 12 Himalayan-range countries, China is home to the world’s
largest snow leopard population, Research shows 60% of the world's
snow leopards, classified as vulnerable to extinction by the Iinternational
Union for the Conservation of Nature (IUCN), live in the high’mountains

in China. China is also the higgest market of ijlegalArade in snow
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leopards, and the
end destination of
several global trade
routes. Data
indicates China has

by far the largest
number of snow leopards poached - 103 to 236 per year. Covered in thick

white fur with black spots, snow leopards live in some of the highest
mountain ranges and plateaus across Central and South Asia. There may
he as few as 3,920 to 6,390 snow leapards remaining in the wild, though
the actual number remains unknown, according to the Snow Leopard
Trust, a Seattle-based organization working te protect the endangered
animal. Among the 12 range countries, China is home to the world's
largest snow leopard population. Research shows 60% of the world's
snow leopards live on the high mountains in China, primarily throughout
the Tibetan Plateau and on the northern side of the Himalaya.

China is also the biggest market of illegal snow leopard trade, according
to research by the global wildlife trade monitering group Traffic.

"Snow leopard body parts are used for multiple different purposes in
China,” said Debhie
Banks, who leads
the tiger and
wildlife crime
campaign at the

Environmental

Investigation
Agency (EIA).
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Banks said Chinese nationals they encountered at Kathmandu in Nepal
were involved in tiger, leopard, snow leopard, musk, bear, pangolins,
rhino, ivary, even seahorse trades. Many of them are buyers and people
with licences to trade in yartsa gunbu trade, a caterpillar fungus that's

highly prized for traditional Chinese medicine. They are also trading

orchid species and other plants and fungi.

According to @ 2020 petition by the World-Wide Fund for Nature, the
number of snow leopards still alive is fast declining because of habitat
loss, poaching (for their fur and bones), and "retaliatory” killings, which
is when farmers kitl wild animals who attack their livestock. All of this
takes place across the 12 Central and South Asian countries which serve
as their home. A predator, the snow leopard tends to live in the Alpine
areas, above the tree line. There are an estimated 4,080 to 6,590 snow
leapards left in 2022, per
Animals Around the Globe,
though estimates vary.

Competition With Livestock

When farmers move inte fhe

snow leopard’s habitat, lhey
often use the landscape for grazing land for their animals. This takes the
land away from wild goats and sheep, limiting the big cal's prey and,
again, forcing it to seak oul domestic animals as foed. Notably, a 2015
study published in Biological ConservationAfound that livestock grazing
isn't always a threat to the spow leoparg‘population unless the livestock
herds become very large, /
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Cli : Change

Like so many creatures on our planet, snow leopards are feeling the
impact of climate change. The Snow Leopard Trust says that
big cat’s habitat in the mountains of Central Asia are

temperatures in the

rising. More than half of the world's remaining snow leopards are

threatened by climate change, with
their habitat expected to be three

degrees warmer by 2050.7 Warming

L _".

ecosystem. A 2012 study by the WWF published in Biological Conservation

affects everything from water to

vegetation to the animals in the

used computer modeling and tracking data to assess how various
climate change scenarios could impact the snow leopard's habitat in the
Himalayan Mountains. Researchers concluded that nearly one-third of
the animal’s habitat in the area could be lost due to 3 change in the
treeline, but enough hahitat could be maintained if the area was managed

well.

The snow leopard, which has been listed on the IUCN Red List as
Endangered since 1986, recently had its threst status downgraded to
Vulnerable. "However, its population continues to decline and it still faces
a high risk of extinction through habitat loss and degradation, declines in
prey, competition with livestock, persecution, and poaching for illegal
wildlife trade,” the JUCN reporteq. Many scientists and conservationists
were quick to underscore the point made by the IUCN about the need for
continued conservation efforts to reverse the snow leopards’ angeing
decline and ensure the survival of the species, regardless of its status

on the Red List. Indeed, some experts argue that moving the species from
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Endangered to Vulnerable was not even justifiable based on the available

evidence.
WHAT IS WWF INDIA DOING TO PROTECT SNOW LEOPARDS?

Some specific interventions are:

4 Installation of predator proof livestock pens to reduce livestock
lss and retaliatory killing of snow leopards
4 Keeping a pulse of snow leopard population using raobust

monitoring tools
4 Engagind local community, tourists & the Indian army to protect the

snow leopard
4 Enhancing and diversifying the livelihood opportunities for local

communities, so that they benefit from sharing space with snow

leopards
WHAT CAN WE DO TO SAVE THE SNOW | EOPARD?

There are small changes we can make right now in our everyday lives to

protect nalure & endangered wildlife. When we all come together to

make these changes, they can make a big difference-

4 Be aresponsible tourist - Don't leave litter behind when you travel
to the Himalayas. Plastic bottles, packaging wrappers cause havoc
to the ecosystem and the wildlife that lives there.

< Don't buy snow leopard products - snow leopards are poached for
their beautiful fur; they are also killeg'for their bones & meat. Say
NO and report to concerned authorities to help stop this heinous
illegal trade,




Chattopadhyayil

| CONCLUSION

Working on this project enlightened me about the Snow Leopards, a rare

famity of big cats, who are almost on the verge on getting extinct. Wildlife
conservation agencies must take an even wider step and spread

swareness among the people in protecting this beautiful species,

0 Without the snow leopards, the ecological balance would be

disrupted. For example - herbivere populations will increase resulting in

changes in the vegelation, that will affect other wildlife and also disrupt

the important ecosyslem services,

Hence, W& look forward to a warmer E:l'u'iryi‘nl for the gigantic beasts

Y

[
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VISIT TO A LOCAL NOISE
POLLUTED AREA- BEHALA.

Introduection

Definition of Pollution-

Pollution. or environmental pollution is the eflect of undesivable changes in
our surroundings that have harmf{ul efTects on plants, animals and human
beings. This oceurs when only short-term cconontic gains are made at the
cost of the long-term ecological benefits for humanity. There is no natural
phenomenon that has led o greater eccological changes than have been
made by mankind. During the lasi few decades we have contaminuted our
air, water, and land on which life itself depends with a variety of waste
products.

Pollutants include solid, liquid or gaseous substances present in greater
than natural abundance produced due to human activity, which have g
detrimental effect an our environment. The nature and concentration of a
pollutant determines the severity of detrimental effects on human heaih,
An average hunian requires about 12 kg of air each day, so nearly 12 19 15
times preater than the amount of food we eat. Thus even a small
concentration of pollutants in the air becomes more significant in
comparison to the similar levels present in food.

pollution €an be of different types — air pollution, water pollufion, ngjge
pllution, land pollution, thermal pollution, and many more. Some of them

are stated below -

3 Alr pultutiun- The air we hreathe has a4 very exact chemica)
composition; 99% of it is made up of nitrogen, oxygen, water v

. > X A pouy
and inert fases. Air pollution orcars when things that aren’y

nnrnIH“!\" there are added to the air. .-1.}:,m'r|mun ivpe of air pollution

pappens when people release |mrt|}:1=s info the air from ’uurmng

uels. This pollution looks lile spdt, containing millions of tiny
floating in the air. / )

\




7 Water pollution- Water pollution happens when chemicals o
dangerous foreign substances are infroduced to water, including
chemicals, sewage, pesticides and fertilizers Trom agricultural runoff,
or metals like lead or mercury. According to the Environmental
Protection Agency (EPA), 44% of nssessed stream miles, 64% of
lakes and 30% of bay and estuarine areas are not clean enough for
swimming or fishing. The EPA also states that the United States’
most common contaminanals are bacteria, mercury, nitrogen and
phosphorous. Theses come from the most common sources of
contaminates, that include agricultural runoff, air deposition, water
diversions, and channelization of streams,

» Noise pollution- Even though human cannol see or smell sound
polintion, it still causes a huge amount of destruction in var
environment. This happens when the sound coming from planes,
industries or other resources reach harmful levels. Research has
shown that there is direet links between noise and health, im:lm]ing
stress related iliness, hypertension, speech interference, !IEaring loss
and many more. There are generally two types of noise pollugigy
namely —

1. Environmental noise- this is a noise that is produced by wide
range of environmental happenings refers to environmeny)
noise, I includes lighting and thunderstorms that often gg up

to 140 dB.

2. Man-made noise- this is the type of noise that is creageq due to
man-made activities vefers to man- made noise. This includes -
loudspeakers, vehicular traific, household noise, constructjon
work and so on. Ranging from 30 to a whopping 149 dB, this
form of noise is extremely harmful to humans, ‘

NOISE POLLUTION IN BEHALA, KOLKATA-

i

Here, ouF main concern is Noise poliution that is affecting gye,
huml"‘“f*" of people in Kolkata, Behala area. The noise pollution jn thix

« has been affecting the local people for a long duration of lime., 14 :
3 ith their day to day life and causing major health prok
problems can affect people of all age groups, There

-Iti_q

lems,
ﬁ]n:,

arc
inferring
These hﬂlllll




we are going to discuss about the causes, effects and finally the remedial
measures of Noise pollution in this particular aren.

CAUSES OF NOISE POLLOTION IN
BEHALA AREA :-

There are innumerable causes of Noise pollution, and some of them are:-

Too many loudspeakers and microphones in the area frequently used
cither for political purposes or religious functions. -

Extremely loud honking of horas coming from passing ¢ars causes
serious hardship to patients in nearby hospitaly, students in schools
and also causes sleep disturbance, '

Traffic, which acconnts for most polluting noise in cities, is of regular
occurrence in this ares, serves as one of the major causes of nojye

pollution which interferes with the daily activities of the local people

Social events such as marriage, parties, public gatherings ¢.q ¢
involve loudspeakers and music systems which produce unwapeq
noise in the area.

Construction of buildings, houses, bridges, roads e.le. alg prod
: . i uce
unwanted noise which affeet several people living nearby, )

Crowds and gatherings are another important source of nojg,
pollution.

The noise matde by animals like hfmrling or barking of dogs cannoy
unnniitml. These can produce noise around 60-80 B, o
|-1nusehnld gadgets like mixer grinder, T.V., pressure cogkey.
clenners, qir conditioner e.L.c are minor contributors tg the 4
of HOISE that is produced. But still it affects the quality of life

inf nﬂighhuurhuuﬂ in this area.

) \"ﬂl.,'“"m
nmum
People




| EFFECTS OF NOISE POLLUTION:-

! EFFECTS OF NOISE POLLUTION ON HUMANS-

| Noise pollution, as mentioned before , cannot be seen, it is an invisible
danger bul causes tremendous level of destruction. It is one of the biggest
health risks in city life, and it impacts thousands of people on a daily basis.
Some of the effects of Noise pollution on health are :-

| o [learing difficulties — It is one of the most commaon effects of Noise
pollution. Any unwanted noise that human ears have not been
assembled to filter can cause hearing difficulties, Man —made SOUrces
like traffic, construction e.t.c. are too loud for normai hearing
range, and prolonged exposure to loud levels of nojse Can resuj
damage of eardrums and ultimately hearing loss, Additionally,
| decrease sensitivity of human ears to soundl. )

in (he
it can

o Sleeping Disorders — extreme levels of noise can disturb th
pattern of an individual and can lead to uncomfortable and irritatin
‘ situations. For instance, loud music in weddings, late-night Parties :
| loudspealkers e.L.c. can affect neighbour’s sleep, and make then, fE::]
fatigued and tired over the next entire day.

¢ sleeping

Cardiovascular Problems- The high-intensity noise can CAuse
heartbeat rate to increase and blood pressure increase s well, 1t i

‘ pecause extensive sound interrupts the normal blogd flow anqg resul

| in the risk of Cardiovascular discases, s

Cognitive issues and ?Ehﬂj-‘illlll‘ﬂl change -_-.‘iuse affects bryjy
| responses and people’s Hh-lhl}' to focus, wh}szh can lead to oy

pe formance levels over time. Too loud nms? ROCS 10 our bryj, Which
\ feads to fower FesOnSe rates as well s making the mind dul, gy «
so poor for memory, smaking it hard for students g study,

‘ is al

ical FruhIEmH - Noise pollution can cause he:tdnchu:.;‘ high bi
, ” in ¢ q
§ rgcing pulse, respiratory agitation, and Continygyy o

. PhY
| presst™




exposure to extremely loud poise can cause gasiritis, colitis and even
heart attacks.

Psychological issues — Excessive noise pollution can influence
psvchological health. For example- the occurrence of aggressive
behaviour, disturbance of sleep, constant stress, fatigue, depression,
hysteria and hyperiension in humans as well as animals can be linked
to excessive noise levels in the environment.

Trouble communication - High decibel noise can put trouble ang
affect free communication and may not allow people to communicate
easily. Constant loud noise can also give you severe headache angd
disturb vour emotional balance.

L E LA R

o —— — ——




EFFECTS ON ANIMALS :-

Animals depend heavily on sounds to communieate, to find food, avoid
predators e.Le. Pets like dogs and house cats react more aggressively due to
exposure to constant noise. They become disoriented more easily :m'd face
several behavioural problems. Overexposure to high intensity of noise
affects the hearing ability of many animals, Moreover, Man-made noise
affects mating calls and echolocation, This leads to reduction in survival
and reproduction rates. At an ecosysiem fevel, noise pollution could even
lead to migration of animals. And their migration can affect the erop
production.

STEPS TO CONTROL NOISE POLLUTION IN '
THIS AREA :-

e By installing noisy machines in sound proof chambers,
o Lsing silencers to control noise from automobiles, ducts, exjy
e.l.c. » LARAUSTS |'
o Ry shutting doors and windows when using noisy househglg zad
! Slgety

o Lowering speed limits especially und making road surfaces

reduce traflic noise, better (g

s Encouraging walking and biking in order to cut down op traffi
as well. 1€ noise

| planting of (rees andl shrubs along roads, hospitals, educationg
a

institutions e.L.c 10 reduce noise to & considerable exteny

There should be silence zones near residential aveas, edyeq;
institutions and most importantly near hospitals. Zoning nfmm“
Noisy

ipdustrial areas, bus stops e.Ls away from the residentia) gyqq o
sl b i-E

i“ﬂ.ﬂ,,mg the distance between the source and receiver

am use of loudspenkers and amplifiers cspecially

Mimin ] ; _
ke hospitals, educational institutions and resigey

ZOnes li

Bear 5il

L E“
fial g e

: Yeas,
ressure horns in automobiles,

Bannirlg p




s Educating people more about the harmful and fatal effects of noise
pollution.

clusion, noise pollution is unwan.tm_nr excessive sound thi
ious effects on homan heaith, WIld.Ilft. and environmengg)

_iitjons of people daily. And this noise pollution, ¢
impacts '" ffecting over hundreds of people in Behala. It inge
pefores a day life and causes several health problems. Cay
(heir 44 ."' (his area are innumerable, for instance, vehiculy
pllution II': a5 weddings, pa rties, londspeskers, household

; su

w:ut.&.; pd the

ln an
deleter
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offects on human health. Some of the effects of noise pollution are —

sleeping disorders, hearing diffic ulties, cardiovascular issues e.te. in order

to control the noise pollution in this arca, people need to plant more frees |
and shrubs along roads, hospitals and educational institutions, banning

pressure horns in automahiles and many more but most importantly ‘
cducating people more about the harmful effects of noise pollution.
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INTRODUCTION

An ecosystem is a dynamic complex of plant, animal, and microorganism
communities and the non-living environment, interacting as a functional
unit. Remember that the organisms living in an ecosystem are broken
down into categories: producers, consumers, and decompaoser.

A pond ecosystem refers to the freshwater ecosystem where there are
communities of organisms that are dependent on each other and with the
prevailing water environment for their nutrients and survival. Usually,
ponds are shallow (hardly 12 - 15 feet) water bodies in which sunlight can
reach to its bottom, permitting the growth of the plants that grow there.

Ponds are common landscape elements which play important role in the
global processes of biosphere and preservation of biodiversity. The roles of
ponds in supporting aquatic biodiversity are just as important as rivers and
large lakes. They provide unique habitat islands for a diverse range of
aquatic species. Researchers have ascertained that ponds are important
biodiversity hotspots both in relation to species composition and biological
traits, and they play significant role in terms of providing ecosystem
services, Ponds located even in close proximity to each other display quite
different hydrologic behaviour, exhibiting different pond types and
different environment associated with each pond. Small water bodies
display a broader range of physicochemical characteristics than rivers and
large lakes. This is because small water bodies, such as ponds, are more
easily formed in a variety of landscapes. Local conditions which include
geology, altitude and land cover of the catchment area greatly influence
characteristics of the ponds. Moreover, these water bodies are fed from
small catchment areas. Thus, ponds tend to show different characteristics

also benefit from the high productivity of ponds. There are num
Instances of interactions at the aguatic-terrestrial interface. This, ponds

not only enhance biodiversity of aquatic organisms, but %I o of terrestrial
organisms that directly depend on aquatic ecosystems.
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a lake or pnn:l. The Different zones are as I'ullum

Littoral
Limnetic
Pro-fundal

Littoral zone — It is the shallow water reglan which s usually occupled by raoted
plants.

Limnetic-zone- ranges from the shallow to the depth of effective light penetration
and assoclated organisms are small crustaceans, rotifers, insects, and their larvae

and algae.

Pro-fundal zone- It is the deep-water parts wher: there Is no effective light

e My



Components of ecosystem

Two main components of pond ecosystems are as follows-
1.Biotic component

2.Ablotic component

Producers-The main producers in pand or lake ecosystem are algae and other aquatic plants,
such as Azolla, Hydrilla, Potamogeton, Pistla, Wolffia, Lemna, Eichhornia, Nymphaea,
lussiaea, etc. These are either floating or suspended or rooted at the bottom. The green
plants convert the radiant energy Into chemical energy through photosynthesis. The chemical
energy stored in the form of food is utilized by all the organisms. Oxygen evolved by
producers in photosynthesis Is Utilized by all the living organisms in respiration.

Cansumers-In a pond ecosystem, the primary consumers are tadpole larvae of frogs, fishes
and other aquatic animals which consume green plants and algae as their food. These
herbivorous aquatic animals are the food of secondary consumers. Frogs, big fishes, water
snakes, crabs are secondary consumers. In the pond, besides the ndary consumers, there
are consumers of highest order, such as Water-birds, turtles, etc.







Importance of pond ecosystem

P
ond ecosystems are very important, and for this reason It is vital that we

take steps to protect and nurture them.

re very Important habitats forso
d crustaceans as well as

d d pond skaters.

1. Biodiversity-Pond ecosystems 3
many different types of fish, birds, plants an
insects such as dragonflies, damsel flies an

found on every continent on the

2. Ubiquity- Pond ecosystems can be
rtant for the life of organisms all

planet. That makes them very ImPO
over the world.

re very abundant. Not only can they

3. Abundane a
e-Pond ecosystems
be found almost everywheré: they can be found plentifully. That,
again, makes them 2 key habitat for many different species.
’

not actually live in the pond
to pond ecosystems

5 watering holein a
systems as a Source

f they d©
€cosystem, many species © animals will r.::ni:
Wheneyer they need 3 drink. A key Eﬂmh:ﬂ .
Prairie or desert. Humans can also Us€ t

of water,

4,
Source of hydration-Even I

-"lrl .

S.R rems are Ve hgautlful as well. ﬁ;s u:rT wa:.:hd
Eeauty- s ﬁanee nspired,
the =u::|¥ :“"':'E::":; off the surface of 2 pond ¥ P

ght refle

“alm ang in touch with nature:
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BIRDS

Birds are @ 87
blooded vertebrates
constituting the class Aves
characterized bY feathers,
toothless beaked jaws, the
laying of hard-shelled
eggs, a high metabolic
rate, a four-cham bered
heart, and @ ctrong yet
lightweight skeleton.

There are about ten
thousand living species,

more than ha!f of which

are passering or

oup of warm-




“perching” birds. Birds have wings whose development Varies
according to species; the only known groups withoyt Wings are
the extinct moa and elephant birds. Wings, which evgjye
forelimbs, gave birds the ability to fly, although further
evolution has led to the loss of flight in some birds. includin
ratites, penguins, and diverse endemic island species. The g
digestive and respiratory systems of birds are also uniquel
adapted for flight. Some bird species of aquatic Em"i"ﬂnm:
particularly seabirds and some water birds, haye further Nts,

evolved for swimming.
SCIENTIFIC CLASSIFICATION OF BIRDS

dfrom

_,_,_-—'—'_'_'_'_'_'_ = E_\_\—\
KINGDOM ANIMALIA
. 1o b =2
M %
Wﬁemnt species. ThEremh

There ar
birds presen

birds are tropic: ‘
the birds are migratory: These

migratory hirds fly from f'ar‘nff |
distances to travel to India in winter
season. These birds stay for tv-wﬂ
months in the country to avoid the
harsh cold in their native lands. But

in this paper, W€ are going to

ost common birds e
observe the M g

t in India. Most of the

Erietv of
pical birds and some of -




found in the city of Durgapur, West Bengal. Durgapur i
situated geographically between the Chhotanagpyr platea
the Gangetic plains.

Uand

1. House sparrow:

House Sparrows are noisy sparrows that flutter 4
eaves and fencerows to hop and peck at Hifinbe
birdseed. Look for them flying in and out of e,
hidden behind shop signs or in traffic lights
around parking lots waiting for crumbs apy pitking %
off car grills .The house sparraw is a bird of 1 o ects
family Passeridae, found in most parts of the g | ltxfw
small bird that has a typical length of 16 ¢, (6.3 Tn)*a is 3
mass of 24-39.5 8 Females and young birds e :;D|Dnd 5
pale brown and grey, and males have brighter black e
white, and brown mafkfngs. These birds are i CD,

in Durgapur- They mainly feed on grains, Mmop

own frDm
or

holes
o hangip,

Identification: These birds can be distinguisheq 1,, i
and vibrant colours: The male sparrows are brightiy r b”Eht

birds with gray heads, white cheeks, a black bib, and | ?"‘Ed
nEckS Eti'thﬂugh in cities you may see some that v UHDUE
- v

¢ are a plain buffy-brown overy) With
erparts. Their backs are ””titeahw st ngy

: |
and brown. These tiny creatures cap alsg |, d Wit
eir behavioral patterns. House Sparl‘g

that flutter down from eaves any for are

grubby. Femalé
gray-brown
buff, black,
identified by th
Noisy sparrﬂw5




House Sparrows are noisy sparrows that flutter down from
eaves and fencerows to hop and peck at crumbs or birdseeq.
Look for them flying in and out of nest holes hidden behingd
shop signs ar in traffic lights, or hanging around Dﬂrking lots
waiting for crumbs and picking insects off car gri|(s. House
Sparrows have lived around humans for centurjes, Look for
them on city streets, taking handouts in parks ang 200s, or
cheeping from a perch on your roof or trees in Vour yarg

2. Rock DoVve:

The Rock Dove is also known as pigeon. This birg
actually a wild bird but years of dDmESFicatiun ha
altered their nature rand habits. Feral-plgE{}ns, wh
escaped dumesticatu:_un throughout history_ have
significan! . plumag'a When not Specified,
descriptions are for assumed w1!cl t‘,rpE' though fhe e
e on the verge of extinction or alreag

- exti
n be seen eating grass seeds and b, IEnct_

Was

/¢ Breatly
ich hE\JE

type may b

: s ca
Feral pigeo” : ‘
oarks and gardens in the spring, but plentify; soy

. e !
hout the year from scavenging (e.g fo ® xis
throug fast food cartons) MNant
. cide of dropped fast foo and the ; S
left in _nd spiders. Additional food is alsg Usua)| O eat
cts

inse bl from waste bins, tourists or residen, Who ¢

E?EIIE »d to pigeons for reasons such/as “Mpathy ¢ e

oire 5F:'Eli'ﬂns can be seen eating 8rass seede and I’a e
pi J

) Er [ -
FEI’E' / nE’S ”1
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r

=4




parks and gardens in the spring, but plentiful

throughout the year from scavenging (e.g f;?jurces exist
left inside of dropped fast food cartons) a;d t?\ remnants
insects and spiders. Additional food Is also usy E;T.EISD eat
available from waste bins, tourists or resident: y

bird seed to pigeons for reasons such as Empat:’hu e
d as a means for Y, fun,

tradition an
sacial interaction.
identification: The adult
female Is slmost identical in
outward gppearance to the
male, but the iridescence on [~ IS
her neck is less intense and %
restricted to the rear
whereas that on

s often very

more
snd sides
the breast i
obscure-. L d

e rock dove is its best idEntiﬁcatiDn _

back of the pur
charaﬂeristic; the two black bars on its pale
EFE?VMH

also distinctive: The tail has a black band on th
the outerl web of the tail feathers are mal’gine; End* i
With w:

fr wh'te_

it is strong and quick on the wing, dashing o
jow over the water, its lighter.gre om seq
om above. The white lowér ba:krum
of th
e

ove is its best identification’characy
Erist-

pure ro¢ + |
two bla on its pale grey Wingsare also g, th
The tail h@3

ck bars
black band ontheehd, an ct
d the Oute, Ve




the tail feathers are margined with white. It is strong ang
quick on the wing, dashing out from sea caves, flying [ow
over the water, its lighter grey rump showing wel| from
above.

Young birds show little lustre and are dutler. Eye colour of
the pigeon is generally urange,.‘but a few pigeons may
have white-grey eyes. The eyelids are orange and
encapsulated in a grey-white eye ring. The feet are red to

pink.

CED BY THE COMMONLY SEEN
%MWS face great danger f,-mnﬁ":“-%s-
habitat due to rapid urbanization, dimj
acological resources for sustenance. hi
of pollution and emissions from micrq,

niShh‘]g
Eh IE.""EI
WEVE
towers.

' in houses hay
| o Ventilatorsin h @ Now beep

replaced by Air conditioners and iving s

with decorative and ornamenta| bOHEHig Ntg

making it impossible for the SParfows 1, -
Id

their nests ;
O Spal“l"ﬂWS face @ h?E deal of riEk ff‘nm
mobile network tc;/x:,i T‘Sf- The radiatigp, emits
towers’are fatal to the ed

from these wer Suis

h "n.,.-*" rrgw
pullutrﬂrn.




o Harmful gases and chemicals emitted from
factories also lead to the decrease jn the
sparrow population.

o In the wild, these common Pigeons are seen
around cliffs and rocky areas, thejr preferred
option for nesting. But their urban cousins
have no dearth of choices: Parapets, AC
compressor units and similar flat surfaces jn
city buildings.

Hence we can conclude that these birds face maximum danger
from increasing urbanization. The urban sphere preyens ¢ o
birds from building nests and living safely in their hoyses
h Durgapur is an industrial city yet due tg certain
sparrow population is not depleted. One ¢4, often
pigeons sitting on their verandah and

Althoug
reasons the
find sparrows and

chirping joyfully’
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ECOLOGY AND ECOSYSTEM

River ecosystems are flowing waters that dﬁ'in th_E Jandscape, and Include the
hiotic (living) interactions amongst plants, almmali i!lnd m]tfﬂ*ﬂfgamﬁﬁﬁ. a5 wel|
as abiotic (nonliving) physical and chemical |nteractlun;5nf its many Parts.[1][3)
River ecosystems ate part of larger wa’terﬂhf.'ﬂ networks or ?ﬁtthmgﬁts' Where
staller headwater streams drain into mid-atze :strearns. whm_h prugress!uew drain
into larger river networks. The major zones in river eCosystems ara dEtErminEﬁ by
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COMPONENTS OF ECOSYSTEM

Three components of ecosystems are generally recognized:

» Energy component
e Biotic component.
« Abiotic component

e ENERGY COMPONENT

Energy is defined as the abllity to work. Energy is the most impgrg

of an.ecosystem because itis the essence of life. Without energ, ant ¢g Ron

could not be any life and no ecological systems. The energy ysey :fal"ls.fer- E.-Em

Processes is derived from the sun. Radient energy travels from y, Qr aj the i e

sarth through space in the form of waves. This energy is used :ia Nty thEE
nt

animals to sustain life. S angy

« BIOTIC COMPONENT

This topic explains about the ecosystem anfthﬁ G
ecosystem. AN ecosystem is a group of community cﬁu"“ntg o

living and non-iving things and their i"t?ﬁﬂliung With n
They can be natural as well as artificial/ Every Eﬂnsym&a&h
components, namely, bioliC Cﬂr_ﬂpnnents gnd abiotic o

Biotic components refer 1o all living organisms i gy, En.;TD“
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Migratory fish such as alewife, salmaon, trout, and striped bass

Invertebrates that provide food for fish

Protected, endangered, and threatened species

Different areas of fivers provide habitat for different types of species 1

in highland streams, while catfish lurk near the bottom afg[ﬂw‘mmlng

Migrating fish, like <almon, swim up to cooler, s:l:::rn'l.‘F beds to reproduce

i shallow waters, allowing fish to grow latger héfu
re

rout thf‘qu
Water,

Fioodplains pruvide ca
swimming out to 5ee.
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CONCLUSION

The Aquatic biodiversity Is 8 primary concept in environmeng, analyg
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e Wetland Ecosystem

Waetlands are areas where water covers the soll, or is present either at of near the surface of
the sail all year or for varying periods of time during the year.
Waterlogged soil adapted plant life{hydrophyte), and hydric soils (not enough 02) are the
chiaf characteristics of watlands.
India has over 27,000 wetlands, of which 23,000+ are inland wetlznds, and around 4000 are

coastal wetlands.
Wetlands occupy 18.4% of the country’s area of which 70% are under paddy cultivation,

e [mportance of Wetlands

W Ox Y Y Y N Y Y

Y N W

v

Production of fish, frults and grains

Storage and retention of water for domestic, industriat and agricultural use.
Production of logs, fuelwoods etc.

Extraction of medicines.

Source of and sink for greenhouse gases; influence local and regional temperature,
Groundwater recharge/discharge. |
Retention, recovery and removal of excass nutrients and other pollutants,

Flvod control, storm protection.

Opportunities for recreational activities

Many people find beauty or aesthetic value In aspects of wetland ecosystems,

Oppartunities for farmal and Infarmal education and training.
Storage, recycling, processing and acquisition of nutrients,

e Reasons for Depletion

= Excessive pollutants (Industrial effluents, domastic waste, agrlc-_.,té:ml runoff
stc.| are dumped into wetlands beyand the recycling capacity,”
F 4
o




+ Habitat destruction and deforestation create ecological imbalance by altering
the populstion of wetland species.

» conversion of wetlands for agricultural and encroachment by public and
imafia.

» Overfishing and fish farming [Aquaculture).

» Overgrazing In marshy solls.

» Removal of sand from beds near seas makes the wetland vulnerable 1o wave
action and tidal bore.

e Mitigation

"

¥
v
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Demarcation of wetlands using the satellite technology, praper enforcement of laws and
stringant punishments for violators.

Freventing unswustainable aguaculture

Treating industrial effluents and water from farmlands before discharging into wetlands.
Affarastation, weed control, preventing Invasion species (water hyacinth) is the key to
wetland canservation: Water Hyacinth -> Low Sunlight -> DO drops - killing the fishes and
other aguatic belngs in the water bodies.

Preventing grazing in peripherals of wetiands (Mangroves and Kharai Camel)

Wildlife conservation, sustainahlé tdurism, ecotourism and sensitizing locsl populace.
Eutrophicatian abatement by processing nutrient rich discharge into the water body,
Invalving the local popuiation in the canservation of wetlands

e Ramsar Convention

>

[
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F4% of the world's wetlands haove disappearad in the last century
Internatianal treaty for "the conservation and sustainable use of wetland™.
It i also knawn as the Conventlon on wetlands.

It is named after the city of Ramsar in Iran,

The Convention was signed on 2™ of Febiruary, 1971.

The 2™ of February each year is World Wetlands Day.

Number of parties to the convention [COR) is 169,
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At the centre of the Ramsar philosophy is the “wise use” of wetlands. |
Wise use: maintenance of ecological character within the context of sustainable

deyelopment.
3 Pillars:
1. Wise use
3. |dentification of prierity wetlands as Ramsar Sites

3 International Cooperation

The Ramsar Convention warks closely with six organisations known a5 international
Organization Partners (I0Ps). These are:
1. Birdlife International (Bambay Natural History Society looks after bird census in
Inidia)
7. International Unlon for Conservation of Nature (IUCH)
3, International Water Management Institute {IWMI)
4. Wetlands International
5, International Wildfow! & Wetlands Trust [WWT)
Other Partners
= Convention on Blolpglcal Diversity (CBOY}
= Convention ta Combat Desertification (UNCCD)
* Convention on the Conservation of Migratory Species of Wild Animals
= ‘World Heritage Convention (WHC) and
= Convention on international Trade In Endangered Species (CITES).

e Criteria for Identification of Wetland as a
Ramsar Site: if a wetland

o~

»

W'

Contains.a representative, rare, or unique example of a natural or near-natural wetland type
for that biogeographic region.

Supports vulnerabile, endangered, or eritically endangered species; or threatened ecological
communities:

Supports populations of plant and Jor animal species important for maintaining the
biological diversity of & particular biogeographic reglon.

Supports plant andfor animal species at a critical stage In their life cycles or provides refuge
durlng adversa conditions.

Regularly supports 20,000 or more water birde,

Regularly supports 1% of the individuals In a population of one species orsubspecies ol
water birds.

Supports a significant propertion of Indigenous fish subispecies. f

The Montreux Record is a register of wetland sites on the list of wetignds of International

Importance where changes in vcological character have occurred, ocourring, @ are lkoly

to pecwr as @ result of technological developments, pollution ar gther human interference.
& 1Lis maintained as part of the Ramsar List




e RAMSAR Wetland Sites of India

v Loktak, Kealadeo In India are mentioned uneerit.
¥ Chilika too was mentioned but has recoverad and hénce rermoved fram it

Sl.No. | Name of Site State Location g:;-' ;r;lpn ::!;'5 {in 5q.
1 Asan Conservation fogemve | Uttarakiancd 21.7. 2020 d.444
2 Asthamudi Wistland Kerala 19.08.2002 fil4
3 Beas Conservation Reserve | Punjab 26.09.2018 64,789
a ghitarkanlka Mangroves Orisza 19.08,2002 650
5 Bhoj Wetlands Madhya Pradesh 19,08.2002 32.01
| 6 Chandertal Wetland Himachai Pradesh | D8.11.2005 0,449
7 Chilks Lake Orissa 01.10.1881 1165
8 Deegor Boel Assam 19.08,2002 a0
g Enst Kolkata Wetlangs ‘West Bengal 19.08.2002 / 125

J
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Conclusion

Wetlands vacuum all the dirt from the earth surface and keep
the environment clean.

unfortunately, they are filled up for the construction of
buildings by contractors. The more wetlands are decreasin
the more environmental concerns are increasing. That is wlg1

| have chosen this topic to throw some light on the burni !
concern of decreasing wetlands and its impact.6n Etosv:egm

/™




ENVIRONMENTAL STUDIES

PROJECT @

TOPIC - INSECTS - HONEY BEES OF
INDIA

SRIJANI GANGULY

SEMESTER 2

COLLEGE ROLL NO. - 21/BAH/0201

UNIVERSITY ROLL NO. - 212013-11-0064
UNIVERSITY REGISTRATION NO.- 013-1211-0082-21
AECC 2 PAPER

COLLEGE - GOKHALE MEMORIAL GIRLS' COLLEGE



Content

SL no.

Topic

Page

INTRODUCTION

-

THE HONEY BEES IN INDIA
2.1 ROCK BEE
2.2 THE HIMALAYAN
SPECIES
2.3 INDIAN HIVE BEE
24 DWARF BEE
2.5 EUROPEAN OR ITALIAN
BEE
2.6 DAMMER OR STINGLESS
BEE

THE CONTRIBUTION OF BEES IN THE
ECOSYSTEM

THE IMPACT OF BEES ON THE
ECONOMICS OF INDIA

oo

THE DECREASE IN THE POPULATION
OF BEES - REASON, IMPACT AND
PREVENTION

5.1 REASON
5.2 IMPACT
3.3 PREVENTION

6

CONCLUSION

L




1. Introduction

Honey hees are one of the most comman insects that can be seen in India and also are one of the
species having a pivotal importance in both 2cological as well economic frame of reference. '
In this paper the species of honey bees that are fm_md in the Indian subcontinent ate discussed
along with their contribution 1o the ecosystem and economics of mdin. The issue of the drastic
fall in their population has been analyzed through the lenses of causes; prevention and mmpact.
India has the highest count of beehives adding up to about 12.2 million,

2. The honey bees in india

There are i total of six species of honey bees (hat are of commercial importance. To mention
their name, they wre -
e Rock bes
The Himalayan spegies
Indian hive bee
Dwart beg
Buropean or {talian bee
Dammer or Stingless bee.

2.1 Rock Bee

Apis dorsata, also known as the rock bee or the giant honey bee, is mainly tound in south and

southeast Asia, Nests (hives) are built in exposed areas off the ground. They arc social insects
and are known for hostile behavior and nggressive defense aguinst any other animal. The species
falls under the family Apidac, of the clnss Insécta. )

Apis dorsata looks very similar o Apis mellifera however
A. dorsata are much larger in size. The workers can be 3 ¢cm
long which is almost double the size of A. mollifera. This is
why they are called giant hees, The queen and drones of the
colony are slightly bigger in size. The queen has a lurger
abdamen and is durker in color. The drones have a short
round sbdomen and large eyes. The workers have a pollen
basket (vorbiculum) on their hind legs. These have orange
and yellow anterior abdominal segments and have dgrker

thoraecie hair.




Apis laboriosa, the Himalayan giant honey bee, is the
largest in the world. Before 1980, Apis lnboriosa was
considered as a subspecies of Apis dorsata. However, it
was later elevated to the rank of & new species altogether. It
15 very well adapted 1o the highland habitat that they belong
to. Though they have almost similar morphology to the
subspecies of dorsata, these need to have a completely
different housekeeping style and swirming behavior.

This particulat species has a completely dark abdomen with long golden thoracic hair, They have
a size similar to apis dorsits or might be slightly bigger at times. Both these species can be
distinguished by the difference in the color of their abdomen and hair.

-




2.3 Indian honey Bee

Apis cerana Indica, papularly known as the Indian honey bee,
| iz actually a subspecies of the Asiatic honey bee. They are the
| most commonly found in the Indian subcontinent and also the
neighboring countries. They can be domesticated due 1o their
relatively less ngoressive nature, They are extensively used
for beekeeping. They have pretty flexible nests which are
sustainable even in temperate or mountainous areas having
freezing winters. Their hives are usually made in tree

hollows, man made structures. These honey bees have a body
size of about 9 mm, The legs of the lemile worker bees are of rusty eolar, These are also o
primary host of the parasitic mites Varroa Jacobsoni and V. destructor,

2.4, Dwarf Bee

The Dward honey bee, scientifically named Apis florea, is one of the two
small and wide species of honey bees of southern and south western Asia.
These bees are unique in their morphology. behavior of quest for food,
defense mechanism, ete. They have open nests and hence have a large
number of defense workers dig to an increased threat of predation. 4, florea
belongs to the genus named Apis. The name Florea is of Romaniun origin.

Dwarl bees are around 7 to 10 mm long with an overall ¢olourstion of
reddish brown. The dronss have a thumb-like bifurcation that is located
two-thirds along the length of the tibin. This is called busitarsus. The
fimbrate lobe of this species hus three protrusion and they sting using two
stylet barbs, Adult A. florea is redder and has  red first abdomen.

2.5 European or Italian Bee

Apis mellifera, the weslern or European honey bee, is
ane the most common among all species of honey bees
worldwide. This is one of the preliminary species of
insects that was domesticated by human beings. These
hees can be found all over the globe except Antarctica.
They seeri o have originated in Africa gnd thereafter

spread through Asin, the Middle Fast, Europe and

America. \_//
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This particular species of bees are red or brown with black bands and orange and yellow rings on
the shdomen. They have a hairy thorax but do not have mich hair on the abdomen. They also
have & pollen basket on their hind legs. The female worker bees are smaller, ranging from 10mm
(o 15 mm in size. The fertile queen is larger, about 18-20 mm. The male drone is around 15-17

mminsiz:e;

2.6 Dammer or Stingless Bee
The Indian Stingless bee or dammar bee is seientifically named Tetragonula iridipennis. The
species belongs to the family Apidae, and subfamily Apinae, This species belongs to the
complex genus Tetragonula of stingless
bees thut consist of more than 30 species
from the Indian subcontinent. For
centuries, the ¢nlonies of these bees have
been kept in objects like clay pots . The
reason behind this practice is that their
honey has a high medicinal quality and
colonizing the bees like this con be helpful
' in utilizing il elfectively.
Indian Stingless bees range from about 3.5
to 4 mm in length. This species can be
distinguished by a dark mesoscutum with
fout distinet hair bands separated by broad

sexes as they are similar in size and color.



3. The Contribution of Bees in Ecosystem

Bees play a significantly jmportant role in maintaining the ecological balance. The pivotal roles
that bees play in the ecosystem are -

e Pollination
Hees are ane of the most eminent pollinators of nature. The agricultural outcomies are highly
dependent on the efficiency of the pollinators. The pollinating agents are instrumental in aiding
cross pollination. The repeated inbreeding cin have negative outcomes on the further
gencrations, Bees can help prevent that.

e Wild plant growth
Just like the agricultural ;Em_f.hmtinn is dependent on the bees, wild plants are equally dependent
an the bees, The fertilization of a wildflower is done by the biées that pick the pollen from the

anthers of a plant and transfer it to the stigma of another : 1 1 proce
plant, The bees pollinate in the proc
of collecting nectar for producing honey. | ’ o -
e [Food source

The honey that the honey bees make are a food source not only to the lnrvae of the bees but are

" ylso tood sources to the wild animals like bears, birds and N i _
ather . .
food to human beings. inscels. Honey is also a source of




e Producing medicine
The medicinal qualities of honey are known to-all. The rich antioxidant properties of honey are
helpful in regulating blood pressure. Honey also has mtﬂr&mﬁ.al qualiﬁes that make it suitable
for application in case of an infection or an area prone to infection. It ulso has antifungal and

nutritional properties to itself.

o Growth in wildlife habitat
The growth in the wild planis, the habitats to severs| wildlife is made. This helps to reduce the
drastionlly inicreasing loss of wild habitat dug to rapid hike in deforestation, This in tum helps in
the prevention of many species from extinetion,

e Biodiversity )

The eross pollination leads to the increase in notanly the number of plants both wild and
aaricultural, it also heips in the rise of animal, bird, and insect species. This helps to increase and
maintain the biodiversity of the ecosystom,

4. The Impact of Bees on the Economics of India

The oceupation of bee keeping and selling honey makes a large portion of the economic income
pg the Indian subcontinent. There are also sther ways in which the bees aid the income of the
people of Indin. Bees benefit the annual food production. Thee cash crops like collee, cocon,
almond, soyabean =te. depend on the bees for their high productivity as the self polfinating
process does not produce as much seeds.

5. The Decrease in the Population of Bees - Reason, Prevention
and Impact

There has been a rapid declime in the number of bees in India in the past decade. The study by
the Pollination Studies in Kolkata carried out in 2017, was the only of its kind to be held in India,
This study revealed that there has been an abrupt decline in the population fram th 2006.
The bee population has reduced by 80% over the years. The reason and impact of and methods 1o
prevent this rapid decline in the bee population has heen discussed.




5.1 Reason
The main reasons for the drastic decresse in the bee population are:

e Pollution
Insects like hees are mostly affected by the wind pollution, much more than any other type of

pollution.

o Health -
Pollution has been a health hazard for all living beings. Just like in humans they cause disarders
ranging from respiratory to genetic, in bees air pollution can affict their heart rates, blood cell

count, and cause Sress.

o Senses -
The senses of the insects can also be affected highly by pollutants in the air. They might loss
their ability to sniff. The pollutants can also react with the chemicals that the flowers release,
making it difficult for bees to locate, High air pollutant concentration can fead 1o almost
lass of ability 1@ recollect odor.
a  Social bonds -
Bees use odors fora huge variaty of interactive transactions among themselves, The pollution of
+ir can interfere with the odors among themselves, interrupting their social bonds. This makes it

hazardous for them to work as they live:and wark us a colony.
ol L 44 T - #u -

permanent

& [xcessive use of chemicals
Excessive use of agricultural chemicaly can be dangerous for the health of both the pollinstors
(the bees) as well as the plants that are being pollinated. This can also lead to the degradation of

the quality of the honey, compromising on the health of the larvae and also of humans if the
honey is eaten, ' ' ' '

e Climate change

Climate change, specifically the rapid rise in teraperature, has a detrimental impact on the Tives

of the insects. The temperature change affects their flying ability, the extreme rise in leat can

even be fatal for the bees. The change in climate can change the seasonal pollingting timings of’

the plants hence impacting the pollination by bees.
e Habitat loss




The lass of habitat that the bees undergo due to the change in the use of land by humans, like

using insensitive wrb

an developmant, and intensive farming. This can lead 10 & significant loss

and fragmentation of pollinator friendly habitals,

5.2 Impact

The decrease in the popula

effect

1. Theplanis

4.
3.

6.
7

The n

tion of bees has a rippling
O JRCLTES that are solely pollinated by bees, for
example bee archids {f}p&m apiferc) will
Jecrease in number and eventually die off.
This would alter the habitat in the region of the
inction of Orchid.
?ﬁ:;‘l affect the food WE.IJ-.I}f the animals
native 1o that particular habirat. o
e extinction of numerous species will be eventually triggered.
The other plants might be uble to contmue pollinating. But, the sesds producad would
decline signiticantly.
In the continuation ol events, there will be a lower reproduction success.
The birds that cat the bees will have their prey lost and hence will have to change their
food habits or they will also move on the path of extinction.
umber of bees huve fallen so speedily that even humang are 1o be immensely affected.

‘rhough like the other species, there is no chinee of extinetion, there will be major altesations in
the food habits.

1.

The cereals that are the mait}fﬂumu of human ealories, are wild pollinated. Without bees
the pollination and reproduction of these plants will be heavily compromised.

2. There are many such species of fruits and vegetables that cannot be grown on a large
scale without the hees or ﬂthcr-ii:nsum; pollinatin g,: Without these pollinating agents, there
are ulso optiens of hund pollinating and robot pollinating. However, these are very
expensive and not ut ull cost effective.

3. Without the bees the diversity of fresh preenesy would fall drastically.

4. The production of honey will be highly affectad. This can be detrimental to the economiy
of India as beckeeping is an eminent profession.

5.3 Prevention

The bees of India must be conserved and both the government and the responsible pyople of
India have taken steps necessary,

The basic steps of prevention are

Iu.
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The basic public awareness about the bess and their role in the ecosystem and economy, is

umporta t'plh.-uplu Also need 1o be informed about the causes of the decrease in the number of

h-::*-. 'I‘Inii.; will help to prevent such activities in future and will eventually preserve the insécts,
e 1l

2. Databases recards helping to keep a track of the species and their

' s the iNaturalist can act as - .
Dﬂ‘ﬂ:ﬂﬁ: 5}1'1]‘“: :Sl: ar fall n numbers, iNaniralist consists of 346 observations about the bee
graph of theirr _

specics in India made by 182 observers.

o vie heekeeping 40 )
Sci 3.{ ?:I:;Lf:p,z m,[: bhe praclir':a:l-usunlljr when the beehives are man-made. The term
seentin =

futing immensely 10 forest and animal conservation.

be helpful in comntrl

tﬂ-kl:“ h}l' nrgnniﬂlﬁﬂﬂ
1 S A smiartphone application
In this cra of wechnologicil advances, smariphones provide the facilities 1o track a

ot of things. Similarly, there are attempts going on to make an application to
ieack the locatinns of bees In the wild.

b, Bangalore Meeting on Asian bees
The Bangalore Meeting on Asian Bees, was held on the 1st and 2nd March 2019,
The meeting had national and intemational researchers, working on the Asian
bees, invited.

¢: Beecity
Bee city is an initiative te conserve the environment and biodiversity by
enhancing the environment and balancing the ecosystem through education. This
is an initfative for conservation of the indigenous species known as Apis Cerana
Indica in an urban landscape.

6. Conclusion

The six main species of India are Rock bee, The Himalayan species, Indian hive bee, Dwarf bee,
European or Italian bee and Dammer or Stimgless bee, All of these species have distinet body
charscteristics that are helpful in distinguishing each of them from the other. The bees also have
a significant role to play in the ecosystem. They help in pollination. growth of wild plant,
providing for food sourves, medicine production, growth in wildlife habitat ind maintaining
biodiversity. They impact the Indian economy greatly. There are reasans for the drastic decrease
in the mumber of bees are pollution, use of chemicals, elimate change. habitat loss, #ic. This has
an impact on both nature and human hibits, There are also o number of steps to be taken in
prevention of this rapid decreqse in the number of bees,

11
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Ecology and Ecosystems

All organisms , whether belonging to the plant kingdom or to the
animal kingdom interact with each other as well as with their physical
environment. The study of these interactions- in the form of exchanges
of matter, energy, and stimuli of various sorts- between life forms and
environment is the science of Ecology. The complex system of
interactions between Organisms and the physical environment in any
unit of area is known as Ecosystern. In other words, ecosystem is the
relationship petween living organism and non-living environment. The
root ‘eco’ COMES from a Greek word connoting a house in the sense of
household, in which a family lives together and interacts within a
functional physical structure. The unit area of ecosystem could be
anything froma small pond, to the Amazon or Zaire rain forest or the

entire world .

ECOIYSTEM
<
Pt




COMPONENTS OF ECOSYSTEM

Three components of ecosystems are generally recognised
They are: '

1. Energy component, 2. Biotic component, 3. Abiotic
Eg[‘np[}nent.

1. Energy Component

Energy Is defined as the ability to do work. Energy is the most
important component of an ecosystem because it is the essen

life. Without energy transfers, there could be no life and n e
acological systems. The energy used for all the life pm-::esaz ‘
derived from the sun. Radiant energy travels from the sun {: 1:hne

earth through space in firm of waves. This e _
) nergy is used by plants

nd animals to sustain life.

2. Biotic Components

The biotic Components comprise of all living organisms and i
olants, Snimals and micro-organisms. These cnrnpnnentan ——
5are

classified into two broad categories on the basis of their nutriti
ritienal

Jtionships and functions. These are : (a) autotrophic, and (b)

rel
c components.

heterotrophi

3. ﬁh]ntic Components

utes the abiotic component of ecosystern
- It consists of (j
of (i

The physic?
constil

)




Matters consisting of elements and compounds move from one
component of the ecosystem to another in a cyclic manner following
distinct and consistent pathways. For example, carbon, oxygen,
nitrogen and water, all move between the atmosphere, the
lithosphere, the hydrosphere and the biosphere. However, they do
not leave the total system of the planet earth.

STUDY OF POND ECOSYSTEM

A pond is either a natural or an artificial body of water that Is
enclosed. Ponds can occur naturally in the world or they can be
human made (such asa garden pond).

An ecosystem is the technical term for a community of organisms
For such a community to form an ecosystem, it needs to be a distinct
system where the organisms live and interact.

pond Ecosystem is differs from other water ecosystems. Unlike the
river ecosystem, which is categorized under the Lotic systems, pond
acosystem falls under the Lentic ecosystem for the reason that the
water remains stagnant in ponds for a relatively longer period time.

Thus to symmarise :

A closed community of organismsin a body of water,

_An encl
creatures

gical system that includes water and plant and animal life
h other.

osed body of water that houses numerous different

A biolo _
interacting with eac




Pond Ecosystem
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Types of pond ecosystem

ponds can come [n many different forms, and thiely all havie theif 6wl
differentiating characteristics. Below, you will find a discussion of
come of the key types of pond ecosystem,

1.5alt Ponds

salt ponds contain brackish {I.e. salty) water and can oceur close to

the sea side where waterlogged ground creates natyral pools. Salt
onds can also occur in ruckv areasp on the beach, though here they

ck pools. It is also possible to find salt pondsinland,

the presence of brackish streams created th ugh streams

hrough salty rocks.

are calted re
thanks L@
flowing




1. Garden ponds.

These artificially created ponds can contain ornamental plant and
animal species that come from all over the world (i.e. non native

species).

2. Freshwater pools.

Freshwater pools can form anywhere inland, either from rainfall or
from the presence of water saturating the soil. They can also be
created by rivers flowinginto a depression in the ground, They can
be home to fish, birds, amphibians, crustaceans and many other
kinds of wildlife.

3. Vernal pools.

Vernal pocls are seasonal ponds. They form in depressions in the
ground, but only during certain types of the year when the rainfall is
heaviest. As a result, they will attract certain types of animals and
birds that arein need of a drink whenever they appear and at other
times of the year will be relatively deserted — gne example for
instance 15 @ spasonal oasis in the desert, These types of pond
acosystems are sometimes referred to as ephemeral pools as well, to
reflect the fact that they only exist at certain times of year.




4. Underground ponds,

Ponds can also form underground, in the rocky environment of
caves. Here, a surprising amount of life can be found, includirig fish,
different bacteria, lichens and so on.

Characteristics of pond ecosystems.

There are several things that mark pond ecosystems out from other
types of ecosystems. Below, you will find a list of some of the main
features of these ecosystems.

1. Still waters: pond ecosystems are lentic ecosystems - i.e. they
involve stagnant or standing water,

5. syrrounded by banks: by definition, pond ecosystems are
gurrounded by either artificial or natural banks.

3, wet: these ecosystems are wet and humid ones,

4. Different levels: distinct communities of creatures will live at

different levels of a pond. Crustaceans and deep water fish may

live at the lower level, for example, whilst birds and blooming

plants may live towards the surface.

\ariable in size: some pond ecosystems can be very small (such as

5 rockpool) whilst others can be almost as large as 2 Jake.

|mportance of pond ecosystems

g
pond EEaSYSIEmEATe very Important. and for this reagefn it is vital

that WE take steps 1o protect anfsi fmrture them, B‘El'r:-jw, yvou will find
‘ficant reasons why this is the case.




Pond Ecosystem Producers:

Phytoplankton

Phytoplankton, literally “wandering plants,” are microscopic algae that
float in the open water and give it a green appearance. Théy carry out
photosynthesis using carbon dioxide that Is dissolved in the Niratar and
release oxygen that is used by the bacteria and animals in thel pond
Phytoplankton are not actually plants-they are protists! .

[Picture showing Phytoplankton)

periphytic algae
periphytic algae are microscopic algae that attach themselves to
substrates and give the rocks and sticks a greenish brown slimy

nce. They also carry out photosynthesis and produce oxygen

appeara
ar the bottom of the pond where it can be used by

often ne
decomposers:

submerged plants

submerged plants grow completely under water /

/

/

—



| Plcture e hpwing subrnerged plant]

Floating plants Floating plants include plants that fl
and plants thatare rooted on the botiom of the Pn:::;.m:he surface
ut have leaves

and/or stems that float.

Emergent plants

Emergent plants are rooted in shallow water but thei
Jre above water most of the time. their stems and leaves

shore plants Shore plants grow in wet soil at the ed
edge of the pond.

Consumers

Zooplankton

Zooplankton are microscopic animals that eat phytopl
oplankton or smaller

zooplankton. some are single-celled animals tiry p
« UINY crustaceans, or tiny
i ¥

immature stages of larger animals. Zooplankton floay’
ns of the pond and are important fﬂnd-:u about in the open
r some animals.

water portio




Invertebrates

Invertebrates include all animals without backbones.

Macroinvertebrates

Macroinvertebrates are big enough to be seen with the naked eye.
some of them are only found in clean water.

Vertebrates vertebrates are animals with backbories. In a pond these

might include fish, frogs, salamanders, and turtles.

Decomposers

Animal waste and dead and decaying plants and animals form detritus
on the bottom of the pond. Decomposers, also known as detritovores
.re bacteria and other organisms that break down detritus into J
material that can be used by primary producers, thus returning the
detritus to the ecosysiem. During decay, microbes living on detritus can
pull nutrients from the overlying water thus acting to improve water

n the process of breaking down detritus, decomposers produce
d carbon dioxide.

quality, I
water an
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STURY OF ECO-SYSTEM

ECOSYSTEM

Fensysiem is the study of living being . non living heing . nawre and envirenment. 1t shows the
relation hetween every existing things on this plance. In this subject | we get w know aboot the
bio diversity of the planet earth and how: the chin of geosvatem works. Ecosvstem includes the
il of human being. plants. animals, Insect, Nowers as well ds the sty different landscapes like
miountain, river, deserl pluins, plateaus, along with natural respurces ke petrol, diesel, oil, fuel,
solar enerpy ale.

Feology provides us with the detailed information abour human lives. nature and Its reliitions.

poND




A |.H.Hd CcoOsyEIcm i5 fr:-bhwl.lll.‘l." LCORY LIS, Nisa 57T : wallly |':Il.'|l|:l . 1.'hCr;‘|_|'r|'i|'|H r||;||'urﬂ”:. 0oy
nrtificinlly. It hos sufflelent amiount of witer ﬁ.rr which some il:luﬂtic-n“in“”s KRBT
and even the eveithe invasion ol I'i.'il]l'l arrount {rfﬁ‘ﬂllll-:‘:’rht leads to flhe arowith of a LlllﬂI[L‘ -r.l||.'lll|.

Ihe pand ecosystern [ills under the categgory ol a lentic ceosystem becanse the water remaing
stagnint for o longer period. There ure five vpes of ponds. classified as :

& Coarden Fond — 1 is o man micle ponds situates] in the garden wreas arnamented by diffiarent
kind of aguatic plunts and aninals.

o Saft Pomd =11 s basically Tormed due towator logeing. The waler is salty 11 ean
pecommaodate sea plants and unimals.,

s Vernnl Pools — These are seasonnl ponds. It only forns ot o certain timeof the vear when
the Tainfull s the heaviest . They antruct o lot of birds snd aninals who gre inneed for waler
bt during other sesson it gets deserted,

o Frexinwater Pool s These punds are natueally foimed due (o Beavy rainfall or from the

i of water saturating the soil . The inhabitants of these ponis are fish , birds,
amphibians and other wild Tives,

o Mountain Pond —This tepe of ponds are ustally found in the mountinous region. These are
hasically forined due to the eormsion of rocks sl melting 6f snow. 11 fs wénlls the home of
endangered aquatic species.made of the landscape. )

RIVER




Rivers ore Mowing water hody In the midse of the landscape, The river ecvsyslem shoes as the
interaction between the biotic (plant animal another living beings) and abiotic (chemical and
physical reactions).

River ecosystem have :

o pridircctional Towlng water,

e state of continmous stote of continuous physical chinge,

o many different and changing miceo Rabints info Kpite.
avariability inothe Tow miles of warer |

eplanis and animuls that have added 10 leave within waler flovw.

['he ceelogy of water Rlow of tivers are different which mokes it ditferent from other wiiter
hodles, Water Now can be effected by snowmelt, i and ground waters.. The riverbeds ¢an
alter through erosion ind sedimentation.

[he Substrite is the surface on Lj-lﬁuh the living organism live i ny be inotgunic. consisting
of peological materials like pebbles, gravel, houlders sand o silf; Substrate is generally not
petraanent and is subject to lorge changes during MNuoding evengs | =

rF
Al gives energy for
ver Italso provides

Ligght acts as an important ageht for the agaatic lives in the river as
photasynthesis, which prodices the primary food source for the
cefugees for prev species i the shadows it easts




WET LAND
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A wetland is a distinet ccosystem that is flooded by water: either permunently o seasonally .
The water is often ground water. seeping up from oo dyuifer or spring. They act [ke L'h;lnt..
yponges or reservairs: IS covered by water o saturated by water. Wetland wensySlem are vne
primary cumponent bl the lobal carbon eyele. Wetlumd helps slow water flow, reducing
divwnstrenm soll erosion, Wetlands must have chumeieristics like -

o At lenst perindically the land suppants predominintly hydrophyies.
o the shstrate §s predominantly undrained hydric soil

e 'he substrate issaturated with wiler or covered by shallow water 8t <ome tine during the
growing seasoti I each vear. ;

The values that watlinds prau[dcr._ us with are natural water qunliiy impravement; fiosd
protection, shoreling eroslon contral, apportunities for Feaction sesthictic npieciation uid
patural products (or our use for free. The sameation of wetlsnd sl delermines the vesctation
that surroynds it . Wetlind exist in many kind of climates, on eye ¢ Giines Excent actat
Antaretica. They are found along coastal infand. Some wetlands ure flooded wr;u{ilhndﬁ full of
rees. Others are more like flat warcey grasstand. While others ure choked by thick spongy
{ALCE N ‘

Swamp is @ Kind of welland permanently saluruted with water and dominated by teées. Thare
are two variations of swamps - freshwater swam pnd salt waner el ¥ Jpecs.

o Frestovarer Swamps; 1 open forms on flat land round ikes or sireams, w

is hi i \ : re the warter
mble is highand wm off is slow. Seasonal Nooding and faimwvater cqus a

e water level in




nise. Waler tolerant plants such s cattallk; Kilus an eypress, grow

this swam o [Hectuatke or chi
dre key o matniain the SWamps coosysiem,

in the swamp's wet soil. These plinls

o Solneater Swamps: Soltwater swainps are wsually found along tropical codstlings.

Farmatlon of these swamps begins with bare fals of mud or sand that are thinly covered by
cen water during igh tides Trom stop the brasck ish witter o gplt witer stams Ik not entirely sen
water, but not entirely freshwater either.

Farest ccosvstem is i eebsystem ol forest and resausees, These are arcas of the landsgape
'hf”}“'j '-"Jm"ml'-"[ h}. trees, 1t is a notuen ] woisd lamd mak g 18 asultable place for the survival
of biotic and abiotic componenis |

There are three Iypes ol forest ecosvstem. They are —

l'hf l'"l‘.l'lhf':fﬂz_.’rl:‘r-\'r_-.'r.'ﬂ.-r_L:mrm - tempernle evergreah [orest i a type of forest thut 1s
shfaclerise 5 . T y A
e vy wsmaller mimber af trees butan adequate number ol foms and mosses

b ?; ";: r:fj:ﬂi;:‘j::fr;” “‘:j‘ﬁh‘l.}'—\'tr'm = Ihe main characteristic of topieal deciduiis
] - J 1 L
d : caved Irees along with dense bushes, shrubs, ete. Two main seasons-

| § A . 31 it x| =Ty
*:'-uiﬂi‘lﬂltll'hu;l"fL |‘~|I1Ill:4 |1rr: distinetly visible there. Thisaype of forest s (ound o many parts ol
the warld. A large variety of flora and faune wre Tonnd here. .

o Bored or Titea Forest -- Si; ; -
coniTfern The ;;Ip-muﬂ 'ten::m Sttuatod just sonth of the Tundes, Taigs s chareterised by evergreen
i . poraturels Gelow the freesing point for almost kall of the year.

The combination ol species, geology, tapogruphy and climnte tied together by

jolie proc ' " iva
[ole PROCESELS farms the fovest ecosystam h:"l“' | and

The charmeteristics. of forest ecosvsiem are —

e They are characterised by warm temperntyre und adeyuate fainfall,

. hich rm poids
lakescte. n targe number. =




o ['he forest mainiins climote and rainfull, | |
o The forest sSUppoEts miny wildanimals and protects biodiversity.

The soil is rich in prganic matler and nutrients, which suppott the growth of trees.
L B L ]

FSTUARY ECOSYSTEM

An estuary is an aren where freshwater elver or streniid meets the ocean. As the waler merges it
wets bracklsh bt not o sulty ws the ocean water,

Istuary helps in purifying the river water by filtering out the pollutant and sediments and
provides clenn water to the marine life and humans,

[stumvies differ from sizecshape and volwme af water Mow, The concentiation of dissolved
dnlinity, pxvaen and sediment fonds are its major charpcteristics.

AGRO ECOSYSTEM

& = .
\i\"ﬁ;ﬂu‘—ﬁ_ﬂy
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An auro glosystem W cdltivated eeosysion. senerally uiuv_up'nmiing iy the spatial unh of a
farm and whose ecosystem furictions are yalued by humans in the form of agriculiural soods and

services. It is thus co-produced by piture and humons,

ALFO CEOSYSTEMS are campused of both abiotic and blotie elements that interact with each ather
and the surrounding environmient. Agro eposyatem are alwayy integrated ina sociul, ecanomic
and ecolpgical environment, and are part of Mows (energy. water) and mcchanigms (nutrient
cugles, pests dnd diseoses hiolagical contral, pollen trinelier, ete.), Flence. théy gre characlerized
by a structural and dynamic complexity arising [rom Interactions between soclo-ecanomic
process and coological ones in which they are embedded.

gz : o ; .-"I'
ALrD GEOSY SIS, Ire the communitics ab plants and animals interactin ith thishr physical and
chemichl environments that have been madified by people to producefood, fibre, I‘uui and other

products T homaon consumption and protessing.




ACKNOWLEDGEMENT: | am really gratefol to my professor for providing us with the useful study

matarials to do this project. This project helped me to enhance my knowlédge dbout the Ecosystemn and

thin nature of the earth, | would Ike to show my gratitude towards each and every person whao has
h=lped In doing this project. Thank You. =

o

i
e




