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Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

gfe-1: gafaor 31for gare aed

(Environment and Climate Change)

. fawg fAeRitco): fafRy ufvaridia defea gafavuita wae siear.

o Rygia fRreror ufvomd (TLO):

TLO 1.1 TUTaRUT 10T AT Uil 33T HRUATH TRl WY B,

TLO 1.2 AHTE dTe 30T SeNfIdieumar Faftd TaierRuig JrwgiaR grom=ar uRRomArt
TIRIOT T 31O TR IUTFATSIT i,

TLO 1.3 feaiean gRfRUdd 5 R <t Tdhea1 WY &,

TLO 1.4 A JGdTed] HaRITYATd [MYd fahrg st uriffiiar fasgd a1,

TLO 1.5 FIa shiScHg Y HIa--Be bicd JahedT s Hel.

1.1 ygtaRor 3Ifr @™ ged (Environment & its component):

OTaRUT TgUIS! FoitaredT st srad gHigdTere araraRor for ulk Ry, samed Safifes gew
(ST Bt gaT, Troft 31for Sy Sfr Fraffd ges (o) &) wgY nfor Iei) FfE gAY gid). @
Toliaiean fasmra ST fdaTTa! He<ard 3.

o UGG Ye® gF YSRIAH faURTa SITard (Types of Environments):
o 3NfAP (ﬁlﬁfﬁ) (Non Living)
o W% (ofld) (Living)
o TIIERUR UHR (Types of Environment): GAfaRUME UHR & §aAMEM, YN 0T a2

TG TonaiaR TR fafdy gehiguR avffepd dhd Sirs, Jehard.

a) Af® TafaRur (Natural Environment): STQ, A8RITR, dTgddc, Udd, AaTd
b) $HW @A) wafaror Artificial Environment): Tes), $Ht, ienfires smfor
AT,

¢) STeTER TATaRoT (Acquatic Life): THg, Tiear aroar

o TGiaRUr Tl Smawadar (Need of environmental studies): TafaRT snaryg
Hg<drdl 3¢ BRI ol /4, T 31101 U8 Tt Sifed dee THo S0ard Hed Hd!.
a) TaTaRUitg THAIEEd SR dhd]
b) =Yd fabra
¢) IgTeATe Yae
o) S m&ﬁ BL
e) TATHT EEEQ
f) Stafafaede grefum
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Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

1.2 afaRuita g9=r (Environmental Issues):
R ufta T Teurel Ardl fohard ey farar Aiies Ufshaides FHT0r 10T T, S gafarur
30T AT gedhidR AhRIAD TR gIdl.
a) BAWM §¢d (Climate Change): FH8r&Y af=T I (CO2, fHdM) Smifds
AIUgHdTE Bid. e STt dled, SHfAqst il ghies R Sifddrges e aRaRdT d1gd
STIOT URERIT G e,
b) UguUT (Pollution):
o TA1 UGUUl: BIMGRS g (CO2, AN JHRI5S) MU YBHUMTS R 3f0T
JITaRUMER URuTd gIdl.
o TTOf TguOT: SN FHeT, FieuTolt &ft wiReew e uTvaTe Hid gid giard.
o TG UG THI, PICHRID S0 SR fdegdie Arauanges Al gfvd gid.
o &1 UGNUT: TS SHTaTSTHes HIFd! SRIFT 3101 gysitgiar UiRomd gidl.

c) aars (Deforestation):
3clt, FEABRT AT ATH S IYNTRATST HISAT YAV ST HIdell STTard. a1 siafaiaedd
B, BIET Ga9- HH! gid 30T ITUar ek faasd.

d) 9TuT wHARdr (Water Scarcity):
UTogTET SHfAATOR, UGNl SIfO1 G Seaed Wad UIudre! Sudsydl BHl gid. rges AT,
3R 31O e Shaarar ik gial.

e) 3TN YR HHI 8IUf (Ozone Layer Depletion):
U IR IS 3N 2R Y gidl. I JdlaR gat furid gam died, Sarges
ol HHINT ST TR JHa B,

f) 3R 9T (Acid Rain):
e fhaTHaMige Jewx STl Ao T Area Sdid, S 3id s Y usdl,
Y STeraR URERIT, SHRG! 3101 SHTelioR A RIS URUMH gidl.

g) @HE®SAT a1 (Overpopulation):
AlpaBdld AT dleide T HHT g0, FaTIRATT= 11 IO Ha=uTd 16 gid. IS
ATy gfaeT, 3R Jat 3o Fafifes TareiaR aror I,

h) 3r9TSstt 31T (Nuclear accidents):
UL, Sl STETATS BTHDHRD [hRUNSH Blal, SATeS gal, UTuf S{TIOT ATeh gfSd §1d. aTel URomd
TSI fCPhg) WD R
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Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

1.3 5R d Y& eUAT (Concept of 5R):
5R T} TehedT FgUIS! UTTaRUIER BIUMT URUMHTAT SHH! RO I a7, 1A THR 1 (3FTa0d
qTeaul), TAHH U &1 (HIar 9d19 IdTGH §-aul) T TAUT HT (ST Sugad Aled

PHTGUN) TidT JHIGRT BIdl.

a) &A1 U (Individuals’ participation):

kit 5R YR iehauu gHTT 818 HdId. d THhd-aIR WIReH THR o b, FHoll
S{TFOT OTOLT TR S H! = RSB, Be-R S0 HUS ARG TG dT JaTIR He Adhdld, I
3HTFO1 T TR Ha=ATd JAAeh Ul H& Adhdld 30T G H& fehal T8 aliRe a¥q G- v
H& YHAld. § MRS UTd HTRT HH SO, GRS FaeH HRugRT AT e Wiemg—
GUUT Hed SRdld.

b) FE=ATd TTHROT (Segregation of waste):

FHIII BT TS Ha=ard g fdegdre ATquaria! T G Ui aidiaRd da=ard
fafay TR fAHTSH S0, gD HarT SafducTid @&faa &), sriafdgesia (@ifes,
Y1), TTEhUT HRdl YU (BTG, B, WIRCH AT STeedn) AT dibierd (Sesl, Jara-) e
fIHTTET ST, T Fa=are arifaRer HRuan]es defthaasia dTor it gial, THaHh Ul HRieH gid
31O gafaRoT Ugwor FHHt B,

¢) TR FAATIRL Wd daR B0 (Creating manure from domestic waste):

PRI HIATARL Wl TIR BV U] 37 s, IR Hax SO G clld SRy GRS
e = HUIRET H0. A7 Ufhdd Ifad e TS EIs HURCHE Uidid gid, Sardl
IR AT GURUANITS!, TG Aleira! Ul defthaded STl Ha=ard JAT HH
HRUGTST Hell OS> bl ORI HUIRET B0l g1 Hfad Ha=ara Gdeh Ul dxuardl T GaaRurgul
AR 3178, SATHes UGHUT HH! g HTTOT LMY SRS Wieled gid.

1.4 SATHTE deaTe UfRumy (Impact of Climate change):

gATHT ddmlﬁob SIS AT dlcad \sqlﬂob IRAR A0 T TIHH I (ST Bt BT, FPID
30T @) BaTd. AT gﬁi’lu dlb fadesdl, SgsUTded! dTed SO GREwT fa RRSHISACICIE JGAged
Qe SeiTeehe HH! B1G Tehd, TR NaTILITR ST Tl Bl HRUT ST i U
meﬁmmmmwm,mmwm SrfgaRT guTiad Bid,
TS AT Sad g1 [Mydd 3Nfor Hidwrdia fieiardt T iR e s 318,

e TATHM FeATATS! FRUNYA ¥ed (Factors contributing to climate change):
a) WTeTSHT I eI (Greenhouse Gas Emissions): STarRd $¢- ST, ai8qd
3101 IENT arges co2, YA SftT Aey siiaee ARE YT Y a’jfd ST gid,
TS dIATaRUNTd WAl 3rSehd 3101 SRTfdd ATaHHaTe gld.
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Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

b) aa1S (Deforestation): Ridit fdhal AGABIUMTRTS ST HTUITHLS CO2 TNHUT HRUMT
TSt WA HHI Bld, SIS ATATaRUITd UHERSH Y drjd YHI0T dTgd.

¢) SMENRIPI®RU (Industrialization): HRJ@E A1 NS Ufhaiges araERoNd
Uy, WHESHY dig Tied SIdrd, SaTges g Sardl araH fHesd.

d) FW Tl (Agricultural Practices): Uura-ges B9 qOR gid 3Mfor oiHa wd
RS TRICY SHHSS Gl S, o Yfda=ient H-gTed IrY e,

e) FERT HATRITY (Waste Management): Tsthared Ha=aTd fagced gha- [ TR
BId, S Ueh QfaaITet! AR ary 3118, SUTHes dYHT-dIg gid.

o MYd fAHTERY GdHedn (Concept of Sustainable development): RMyd fawr oS!
g fUdi=ar TR gl R Yisdte e i TRe gul HRugrE! &FdT St |
HRAl. A AP AP, oS JHGRT 301 TaierRuT IAREUN Iieard JHad @l
A 3MTe. AT I 2 JTTHT HTI&H IR B, Tafauiia uRome o} B 3107 Id
A1 Toag aroft, fRremr Sftr sRIaRaT JRRET aud TRl YUl SRuar! IET Hed
STl o e 20T 318,

o XMYd faerT d&d (TSI (Sustainable Development Goals (SDGs)): =n%d fa@r
AL (TSR g 034 TN VYA P! WHRA 2o AIE T SR, ST I 030
wid ShTTeiter afd THR ST TR S0t S8, A1 Aedia Bl TRl Juqu, TeTd &l
Halt, A JETT, SN aTe MO ST HH HRO AR fafdy Trear HTaRr
S, T SERT S1Tees MY, THATATG! TTOT RMidarygul ST FHT0r $HR0T 3178,

o  YRAN TRHHEIT gaHE Sgarasia gl aie=T (Action Plan on Climate Change
in Indian perspectives) : HRdTE ST §AHM Fadl Pl Ao (TTIGRIRT) 00¢ HE
= HRUYTA Tl ST GRIMAT A TG FTHR STt Sfor =eyd fadraran
T SUTST 3113 YT HIfRHTET THTART 31Tg. a1 HIfgHT WTelid MPIaR d&f dbfod Hard.

a) YMPTA "R HIGH (National Solar Mission): SamRA SYATRIA Sfacisd HH!
HRUGTST YR FHordT aTIR WeTg o,

b) St SRigHAATS P HIH (National Mission for Enhanced Energy
Efficiency): ST, SARG! 30T argqe Al Jol SrIeHdr JURUI,

c) XY Ydiadia AP |G (National Mission on Sustainable Agriculture):
QIcitaR A Seardl YR gTaresul 3101 gaTHMN S dhd Qdiel YIdrg- Ui,

d) IR & High (National Water Mission): §amHM S&aredl UEHHIGR UI0gr
HqeH, Hraemar ST HawITIT gHEd HRol,

¢) MY qHTG IS AP AIFH (National Mission on Sustainable Habitat):
JoNI-BIIEH X [AB, ATdoI-d AT 30T HoRT HGRITITAT WiedTg GUl.
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Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

f) gRd YRGS WP HigH (National Mission for Green India): ®reH
YMYUIRATST HTIOT SHIRRCHT &0 RIS GATGRUT SI0T StafafqedT araaul.

g) Wyd faerarardt I HigH  (National Mission for Sustainable
Development): garERI defeid SR gTaTesdHT GHIGRIS dle N Ui T,

h) Yo FTTadte P digtd (National Mission on Strategic Knowledge):
gATHT dgdl SHTTOT =T URUTHIER ST, SR 10T SRl RO,

15 ¥MYd faedt YR &9 uefeeg (Zero Carbon footprint for sustainable
development): XA FIeH UG AIed ROl WU AMG! [hadmamiges Icafoid grom=l
BTG I (SidTol) THTUT HH! U] fdal Juigur 9§ 01, f[aRIvd: Hle- Shsilags (@ 1sii).
? Y1y AT U Hedral ged 3T HRUT IS gaTHH 9ad HHI HRugrd Sfor yafarofig
e IUATd Hed gid. § A& He HRUGNT3! k], AT MO TRBR Wicid HRUMaR el
PHiad HAd:

a) Sl prd&Hdr (Energy Efficiency): Solf-sriem U0, SHRG AT 3
UfehdT AU Spoll aToR HHT HRUL,

b) Ta-ieuita el (Renewable Energy) : IR, aRT, STa 301 YaTda araRe

c) PIE TR (Carbon Offsetting): BT Ioi- HH HRUMTAT fhdl HER
HRUMT UhedTHE TAau[d 0T, ST B JAa-IHRUT [dhdl I bR Soll SUshH.

d) RMMYd a8 (Sustainable Transportation): Safdcd aTgH, AaS-d dTEd®
STIOT A TR UTeTE 63 SHATRH SYATAR SR aIgded e IR ST dH!
HR,

e) PERT HHI HIU (Waste Reduction): HI=aTd THIUT HH HUI, AR 30T
JATR S A8 ithd STl HeRT HTRITITRN Waferd wTe Ugfog HHl Hul,

f) =MYa Aeil(Sustainable Agriculture) : IfEa el HRigE RiT 3T HivaHR0r

TARBAT IS HH! BT Ui TGS Sul,

Sample Questions
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Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

Q.1 Which of the following is the primary cause of global warming?
a) Deforestation
b) Ozone depletion
c) Greenhouse gas emissions
d) Volcanic eruptions
Q.2 What is the main effect of the greenhouse gases on the Earth’s atmosphere?
a) Cooling the Earth
b) Reflecting solar radiation back to space
c) Trapping heat within the atmosphere
d) Preventing cloud formation
Q.3 Which of the following is a renewable source of energy that helps reduce carbon
emissions?
a) Coal
b) Natural gas
c) Solar power
d) Nuclear energy
Q.4 What international agreement aims to limit global warming to below 2°C compared to
pre-industrial levels?
a) Kyoto Protocol
b) Paris Agreement
c¢) Montreal Protocol
d) United Nations Framework Convention on Climate Change (UNFCCC)
Q.5 Which of the following activities is most responsible for the loss of biodiversity?
a) Solar energy production
b) Urbanization and habitat destruction
c) Sustainable agriculture
d) Renewable energy development.

Answer Key
Que. No 01 02 03 04 05
Answer b a b b b
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Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

gfe-2: Jmyadr AT T urerd dareq

(Sustainability and Renewable Resources)

o fawg fAeo=t (co): e wufaruita graiar sa Iur uee SR,

o Rygia fRreror ufvomy (TLO):
TLO 2.1: RMYd "9fie SareH faewm I Ag<d Yeqd .
TLO 2.2; 9fifes AT STReid SR dToR 3101 feahTsgun fedhar Squardt TReT IHg

.
TLO 2.3: TAIhHRUMY 30T AU SHofl AT TR B,
TLO 2.4:UT1aRUNY HeiaR gRd IUTT WU Hafd ThRd! Soll did o,

2.1 A9 JT1eA - 99, uroft, Suf, S enfor WAt §J1YS (NATURAL RESOURCES -
FOREST, WATER, ENERGY, LAND AND MINERAL RESOURCES):

Fafife Fare™ (Natural Resources)

Ffife TTeH U UATaRUd e U Uard STl ged of HHaTedl SHUgITS! ST faew et
3TARAH 3Med. Il JBIAR gl HRUATA &l areR eI, i Ta-TdmRuie™ T iR-
%ﬁéﬂw&mwm?ﬁm Hdl OIS, Yhd. YW 4R T WTelid Msiar SH1as

1. g 99TeA (Forest resource) : SR TUeITAT JTfaTo, SAR A% S, d-oid ST Sa)
3 ARG P! GRAdI.

2. e AA1LH (Water resources) : Uron fUuaramdl, RdIa!, STNTS! 0T SaR 3
ST ISP 3o,

3. Sell JETYH (Energy resources) : ol TIeTal U1, SWTdT {07 [ekit UM HRd,
TS 3T Sia- G Bld. Ial. AR Soll, Ia= o,

4. S FETEH (Land resources): SHIA STUTAT 34, 9¥d JHTIOT fFAaRT Rad.

5. @f=ret |aTeM (Mineral resources): Wiol STIeITA U SATUT 3aR ARSI JRadTd,
S SiEhTH, ATgdd 30T SR SR ATURT HTdld. 3al. AES, DI,

2.1.1 91 T8 (Forest resource):
a) I WU Higar Hiifeies &emen YT sard fafay vendie se, uroft, S s sifor

b) SHTEHT SIa-RWT Tged STd HRUT d TN Hid e

c) Hag TafaRul, g 30T §aTHH Sd HATAA™ (MoFFC) 3f$aT e 3ifth Bkt RNUic-3033
IR} el T STRATATIRIR, 3033 Ael YRATE THUT HITIferes SsTea JHR 32.9% (9,34,3%3
1. fpe) & Fr=sTad ST

d) HRATS Haid HIS SRTe Yaxa AP ST, TEH FIa Ruey . fopeh) 31ig.
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Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

e) 1 & U Hgwdld Id-IhRUI&H T 3HTe. SiTal o1 3M1or fafderad e sryara sifor
DHIUATe! <R 3Nie fdwmTg Tew@yul IReH & Jdhard. Jits ST Iadt diaal
EATER TRl ST, fafqy Sere- TR ST ST FonaiT & qRadrd 3o qafaxomd
R&{U] HRUGTETST G Tel HEgwaTd e,

f) ST SCTST 3Tg B SHITAT GHR 30% &F ST AT 3T, TR &% HRUMH! AT T8,
4 GsTH, 3HTbdbd Hald HIS TSI & (33%) 3118, TR e SHRDT (Ru%) 38,
R IR HARDT TABIGT BB 3% 3Te. MR IO Aol JUITHARTH 8% &
STARATN 3T, RIUTAIA GRITHS Bdcs 3% &3 ITaIGd 3MTg. 03 Td YRAR aHTesIg
GRITEAT TGHUT HITITeTas ST R%.619% 3TG.

o T HATYA™ UHR (Types of Forest Resources):

a) SHRAI dr@s (Timber): di@s 30T didhal IATGANIS! HIucia ITs.

b) AR-3ARG! a9 I@1eA (Non-Timber Forest Products (NTFPs): e, Fc, 3iuef
T SfoT R R Toft ot IR e,

¢) a=geita (Wildlife): Siard Jrgum uroft, Sara RIeRY vert, geft sifor diedmiar gHaw
3178,

d) Troft (Water): STel OT0gT=al dshid fOHA HRUA Had ®HRdTd A0 3 =1 3f1for
UdTe STaTdd 37 Uradid.

e) STHIM (Soil): ST STHIM SIS aTe I Had PR 30T UTuf ftheer Hd.

f) ®ra- R@ee’M(Carbon Sequestration): STA ®Ta- SIS JMYA TdTd 0T
AT3qdId, SATHes g dad B! gidl.

g) ARSI (Recreation) : SFTa gded, 8Tafdh T, RIGR 31 Sark AARSS SuhHe! Heft
G,

o 9 AFILH Hewd (Importance of Forest Resources):

1. Safafauardad= (Biodiversity Conservation) : STel aeae 31for uroft veireitea fawga
gufter g9 gara.

a) 3T @3qg (Habitat Provision) : ‘aﬁaamsmﬁ?rum?ﬂw YT ST 3D SaTd
A TSI 13T HAe™ UaH HA, SR 1 &R ST, AGe TRE Ao JHE
IR TSITNTST FaRT: SiTel RicidRd Weiidiarat fAaRT 3Mfor 3 adrd, S &1
Uefl, Gaurar. TeIdAT Hauor fhRuarardt o srgafies fafdear, vt fafaear fewaa
SATITA! SISl AN IGUH H1H .

b) el fafaerar (Plant diversity) : STt ger, ggu Sffor et g g
gSTait =T fagd Jufid @R

c) tITUﬁﬁﬁ‘HHT (Animal dlver3|ty) SHTe! a1 UTon, geft, TRgeum wroft, IHTER Sffor
Picdh JIIREHAT UT0T FeTTcieT faxgd Jofterm Sqd= g,

d) geHeiq fafaear (Microbial diversity) : ST AT IO g fafder geasiq
HARDh .
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Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

2. 3Nueht gt 3nfor srgafRie Tde (Medicinal Plants and Genetic Resources):

a) 3Nueht =t (Medicinal plants): SFTa 3fiweft agcdien Tw 9qg 9d 3fed, o
RO 30T Yfes SuefHed aTaRd ST,

b) anaaf&m A1 (Genetic resources): Sl Wi JuURom, OOl g Sfor
SIaARIHTST A RIS Tare- qRadr.

3. &9 fAgH (Climate Regulation): SRTH STeH SA3{TRITZS QMY 30T SHffeae darR
Do EidIJ-II"II'a ﬁtﬂ:l:f PR UYI Hed aoxdld.

o CO2 T "I (Absorbing CO2): STl AIdTaRUNdIA Hla- SRR s M

o TE |TEU (Storing carbon): ST HTe TS, ATt 0T SR Afey uerufaed
TSI, SATY §AH d&d HHl 10T Hed Bid.

o dr9H AW (Temperature regulation): SFTA AT 43, SIS gdl

o Uoi=gHM fAaW_ (Precipitation regulation): SFIQ dTdTaRUNG U049 AT
Tredld, S &7 R 810 01 U9 USUaR Had gid.

o Sffaft ga™ weAURgA EI&UT (Protecting against extreme weather
events): STd GR, YFGa HTIOT dTges IR 3t §ard geHurgH W& de
YlehdId.

4. STeasp f|A (Water Cycle Regulation): SiTel Sierarsh fHafAd sruard sifor oz IJauard

HETaqul AT ST, | . \
5. Glmﬁl:l YU ufdsY (Soil Erosion Prevention): SIS Hes Hidiel ¢Re dadid, SaHes 4u

6. wTR® AN (Local use):

o SHTAGA a1, AREERT, RIGR, Wos, Tob SATETAYT 314,

YTE0T 30T I UFTd @R SYTaRITS! aig RT9ed, Sigd™ aied, &4, dl, wef,
ST, TTEAT A0 GRUYSTA aToRd SITdra).

TRTAIA I ST SiUHTANTST SR dih .

CIh=l, TRES, W, GRI sG] [AUruaraTd! BrasR.

R IS Wit UTe.

TETRA gTer ({F SATO1 ST YR Ui tRETHR0T HrdTa)

IRUIR® wiat siweft gy, e sneyfe shtrﬁamﬁromcqwulob TEUH i
3.

o O, R, Srast sfor gfica g1 Sak A o= Sdia- 3led.

7. ATSIRA® WEYUNT (Community Engagement): 99 Za®igq fAufmicned =i
FHETITAT HEHTT BRI,
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Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

2.1.1 91 HETYATET BT (Forest resources Depletion): UM o= TRERIT 31101 i=AT=i Teiferd

o HRUI (Causes):

a) SiT@drs (Deforestation): =, %ﬁw 3101 SR A4t fafaeiard! STa AT oo,

b) Sifer=ieor (Over-exploitation): SARG AHS, TS AHS SO IR-FARC 97 TG
TR 9 IATGAd fAfiBharvesting.

c) a9 1 (Forest degradation): QIRIT, WU 0T gAY gl fam IR
Trdt Tfafatiiges a4 ufkdwi= gN.

d) &9 ggd (Climate change): aTed araHT 30T IEace To-aHH STaTd e aRERITaR
TR HRdTd, ST gh1es, 9UId 31T dhicdh il UigHid gidl.

e) WIHEGAT dT& SO SUHNT Ul (Population growth and consumption patterns):
At SATFOT BABRUMATST G JeTe 301 AfBT=R @t HTTon,

RO (Effects):

a) Safafaerd=m T4 (Loss of biodiversity): SFTel aeuc 3for uroft vemrter favga Sufie
TR 3MTed, ATUD! ST S0 SR HIde! 3MEwd ATald.

b) S ¢ 3TfOT BT (Soil erosion and degradation): TS AT €= STUIMY HTfOr
ATl ora IRGUIR T d HRdld.

c) STadEshTd Iy (Water cycle disruption): STd Sierass fHAfAd HRuard Agw@yul YT
SSTTaard 01 =T BRI e Yargrded 1o gTudTei! urel Sae e,

d) &9 ggd (Climate change): ST e SIS S YA HdTd T T BT
gaTHT dadN BTAYUR SANTAl.

e) WIS JYGRIGR AHRIAD URUITH (Negative impacts on local communities): o
T GRS SUSidd], TRpidd aRAT 0T URARS A= BRI 813, Jdhd.

ufase (Preventions):

a) "adH (Conservation) : SRTAHT STEIS HTTOT BTRITIRIA dTaaul,

b) MY (Sustainable Harvesting): TRERHET RaSar IRAd 3= UHR 99 ITGA DlgUl.

¢) YAA®RT (Reforestation) : BT Tciedl SHIAHT YA AId HRUATITS! TS @G,

d) UHTOTgA (Certification): 99 IdGH MYAUU HaRMUT STAGH Add Il Gl
PHRUATATST FHITOTT HRUI.

e) TS AISY YUiYw Yigqul (Stop Cutting trees): SFIAAISIAT AT HH! AT SR ],

HRUMS § AHATEH 3R,

f) Hdfad drsvft o @rmas (Balanced Cutting and Planting): T 3IT€ digd &1 ai
TS Arad g, i JARIYUN TR dT6 Bid 3RIcH a¥l, d 3ol JdT= UHUl gTaIiad
ST Uh BT HRT gRiaard.

g) TSl IATETdT YAarR STfO1 gAaiuR 0 (reuse and recycling).

Maharashtra State Board of Technical Education. 10



Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

2.1.2 5T S8 (STawse) (Water resources (Hydrosphere)):
S I B Id-IDhRUIEH S 3fed Sit JHd 3101 3R FoildigR Uoarndl, Rig=mat,

e ST YhTR 3101 Hewd (Types and Importance of Water Resources):

a) Trs uTuft(Fresh water): e T04Td W 72T, YoTd AT Moad (ST A1, fgwar qroft
3MTed. JediaR Had 3% e UTull 3118, AU /3 M 3118, S Yod g, EHRTERA
UTUaTd (3% GalGd, % al, ¢\9% ded) 0.3% e Urufl 3[d. Sayd ( ATdi=m 64 S urof 93,
[l 0T eRE S Ml ) T 30.3% TIre TToft 3d.

b) @R UTUl (Salt Water): WX UT0aTd Aid W%, AERITR 30T e d FaTgTd JUMR FaR SIe=R
3{Ted Td SFIRIA Teh YA favaacd Wi 3drd, 3al. Wedhid YU (el #Rdt 3
WA 3R TR $e ). ST TudTd &IRdT (NaCl) 34,000 ppm 31Rd, U § fefex aroand 3y
A 113, gdiar AR 9% WX UT0i 33,

c) feHfemes umit (Desalination) : T Umvardy Regd R ufthdgR HEAAR
TR ohaia groft,

d) YAdfepa fobar guiw uoft (Recycled or reclaimed water): Sigurolt Ufshar e Al

e) T&ad UTuft )Frozen water): 3% Tedl UTUATH 68.7% S0hTd A1 31101 fgH-dT 3Med.

f) fewTea @R Bd) (Himalaya (Roof of the world)) A&d fgrc! it urieiee (SFme
3ifa=iid TR (0°C 32°F) GdT=a 3= S1&1TRT (GTET0T IO IR YdTIdd) BRI MEeied]
el 2R) &5 3Te.

2.1.2 STel HETYAET 8™ (Water resources Depletion):

PRI 30T Tf¥UIT (Causes & effects of depletion):
a) gEURTGRIS UToft, SU-gRUNTERIS ursl YfErTd urofl, Siayaaefie urvardt urdest ! giol gt
T TR T 373,
b) ARTHERET Sa TMLAET B HH URSHY, g&hIS A FIHM 980 IS Bral.
c) Xcll, SR SO1 TRAC ATORTETST YSTard SR IT0R GTTT3! SaaaR 3o,
d) eS0T, HH UG, shenfiies Mfafadiges STa JaremTar B el 317G,
oy (Effects):
331 3101 PN TeeT (31 10T S YeeT) YYerd APFAT YAGUTTIR, A1yd FHIed] UI0gTAT
TIRTHS ATIOT AT Tl ANV dtes T, faRivd: St 8xHe, UTvaTe HHARdT Sorad. Jear
éﬁ.;%la_arﬁ]mtlmﬁﬁ HUARAT ST 315, STel ST =01 BRI Seisi=d T (hIeRl, TAHhISS)
ST YR AIhi-1 S el UTodTd Yol 3Tl (Add @R, Secl fdal fobART TGRT) 1 YT Urogrt

JUIT YIS HUYUT B,
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Environmental Education and Sustainability

gttt fRreror swier srrsararaT (314301)

2.1.3 St IA1H (Energy resources):

ot I (Energy Resources): fafay =i Iamem Sifor AMargR SuidiRdg e, s
SUIRT AT HIHNTS! SHrorTe! el ST,

o SHoll GHTYA UPTR 3T 48 (Types & importance of Energy Resources)

a) A-IPRUTEH Selt |aTe+ (Renewable resources of energy): JTT R T S
U, UMl o HHg! 7 HUUIR S8 d, S &1 AR SHoll, Gad Soll, sTardgdd Sl YN
Sif S1fOT STATAR Jyfl. 7 038 T YAEUTIIR, AR Woos TR Fofl, 330 T3 St 3%
TAAGId S, HAATI 3% Hotl TN 0% TRNHRTHYT Sl GIR Bl HRT Ta-1hRured
SoiT T ST WRIGR ST AR 32,

. - & ol IE1e= (Non-renewable energy resources): T Faffed, THG
BIUTR HTE SIS WUrTd, 0N i e Sft Hell destet FafRfeniRedm g1 wRefl S
[ d TR, S 1 ad, Pl @il 0T 4T, Ui, SURYH, Afiie arg,

Renewable Energy

Non-Renewable Energy

Energy

\ ¢
\&\'

Fig.2.1 Renewable & Non Renewable Energy
Source: https://polarpedia.eu/en/renewable-energy

Heod(Importance)

IuSsHdl (Avaibility): Sarey $e7 (@iewr, Aafiie arg, dd) Fuifed 3ed il S fdhar
JHERITST WIeTaR dUel SRdTd. Tdi SiarRy $&= Hid M0t S0 Al aTIR HR0l 3D HATT,
e, 3TEMIAD IO eheplarie gid dTdd e, dd a1 (oil sands) FREAT Wi Araaiardt
I[SIHRUMATS! FEUiT SHolf 3AYE (321, A9fdh arg B0 HaAH 3. Il dBIRA
&”%;d TS 3UHTd 91 YIdhT 3! . Ta-BRUIEH 3ol Hid (AT, JAUDTRN) Tgol U

fayra=aar, fR=ar anfor JRfEmaar (Reliability, Stability, and Safety): dere fbadt SRR
SIRIATA 30T TR USRI AT FRRRATR ST S, oD TRRAGS SHoll Yhbe IS
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Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

AT (Il 83 HATOT §RWR). TA-IHRUIEH Holl RIS UId@IaR GUR PHall oS, Udhd, SN
AT IACD Y YA BIVIR Hidh HH! IATd. SITATRA SHATRIT Ta e YRET AT (341, dd Wehid
ThHIC, DT WU 3TETd) Ta-BRUIEH 3ol eTesd.

WgUUT (Pollution): Ta-ThRUTeH ol SHATRH SUATIET GUT WS 3, SNATRH U PG 3f0T
IS U TR HRT (31, URT, TS 1) TIR B, DIl SISl Ugud (3w, R, Hre-
JATGAg! 38T YGYUl HRdld. a1 Ughiges ¥9-R1T, g, e ursy, uRId=d Jad 3for
SIS 5 g,

AT 96 (Climate Change): AMaFHd 8 9GAT6R SIRGR a3 THH 3118, STared
SY 13U I7 de el HIa] gIAUR drdd.

2.1.4 STHIF HE1EH (Land resources):
ST AT TS SR SueTe o et fiesd o Td. ard Wreitd MetT THa Te:

a) ST : ITa SUTNT SHRA (IR, JEY), Uch, ST ATM0T SR HTe 1! el STl

b) SR ATISUI=AT MET: I AT (3 dTeauarray), YfErTd qroft $ifdr wiHs (o &t
D], I 0T diqTge) i THIAR 3HTg. STHIA Wil PRUMIS] U Hgwdra! 31Tg:

¢) ® Silad fewad: e SR aredrd ol d 31 TRIes T SMUR 3MTed, Sa Td JotaiT
STYR T,

d) 3HTI0T Y STHIH TR B Xhd AATe!, AN ol TR-I-IBUIEH THTeH A S,

YRdTdd SIfe-R fafdy aeR (Different Types of Land in India):

HRATAT ST Qe Juiaed [HTTe ST, ehd:
a) HS: JUIC &7 (HRATHT SITE-ET $3%).
b) Udd: T, WSHIB & (30%).
¢) UBR: I, TUIE &F (9%).

YR A fAfdy YR (WRAT & T UHRd AT 3Med):
a) TITGSTA AT (Alluvial soil): GU YU, RISt AT,
b) TSI AT (Black soil): HTIH ATcIUITHIS! T,
c) Tel HIel (Red soil): Tggdd, JUT @i TR 378,
d) U AT (Mountain soil): SITRTS HITIA 3TGed, SHTATITA! e,
e) dTosdd! AT (Desert soil): ATABTHY, HRS!, Sd YUl Tal.
f) ST} ATl (Laterite soil): 397, THE YR 3Teesd, fde Tl aroRed! ST,
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Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

SIftTaT fafae SuaRTaTdt ye R 3o SU™RT (Types and Utilisation of Land for different
use):

a) P s (Agricultural Land): T1d Hie ST, URIEH dRTg 30T BaldgTuTa! araRed
SITUTRAT ST THTART 3178, § Sd STTGAIS! ATTRIH 3T ST 3 R ffeqawid
Te<aquf YHT SoTad.

b) T SHIN (Forest Land): STd SHR A% S, T30 A%S ST SaR HieddT= T YR
o UTaTT Tehid FHE, ST §u IRF0r 3for Siafafaedr fewda Sauard qudte Hewayul
YT SelTadra.

¢) REAHIUMATS! STHIA (Land for Urbanisation): &<t HITd I ibaAT °-=ar 0T
frart, Eraae o shenfie fafasdia gamor SR srd. TRt SIfT=aT arRId R,
e YTy o 3Mfor Ardei-d STRTEr SHIaT gidl.

d) 3mEyHt (Wetlands): &rrzfﬂfﬁuufaw SO FHTSITAT 3 tm%g?a?r d TR BT
IRIRAT RAST HE Thd Alld 3R T UM dRAld. o SHIaid gaid IdTa1&H

IR T 3MTed, S auia- 3MfYT YaTe W iRl gemT &l Idrd.

SHIF SHTY ST SR (Causes of Land Resource Depletion):

URTAIT ATl DlIged AT N daidl -1 gial SHATIO1 ATca uidhdl B! gid. siTadrs, fafay
PHRUMIIS! ST WH dhed e YU dled, Siafafaed] B! gid 3N gaiH deard gTaHR
ST, A5 ACIhRUT, I TOT 37¢f-T[h YSRIHL SIH-TaT BT AT STGH T HH! i SHATHOT
qresdcran AR gidl. &Rdl, 9gdd dedl 3y e ufkomy, Ardg el 11 SoH T 810 dRuYd
3d, SHes dRUdidl dle Fed. o Wau, AT SRd JHI0NG rofl S|l STedies WRIE
AT TR 511 JHAM g1d. NS BRI, BIchH-RID 30T IR TgUHHS G0N
TGI0T AT SHATIOT ST gid HRdl. TR TRTSHes ATl U Bid 30T 47 dTed. Al edR [, SR
G AT DICHARIGIET AR ST ARG TR TRIRESAT MY Tcied] HYI UG, THUrd dtd
THI THd STHIH 31101 Sel TS qIY 3101 YGWUIHes ST G rTa gTaHR drTdl.

STHI ST T URUIH (Effects of Land Resource Depletion):

« U PYI IATGHAT (Reduced Agricultural Productivity): a1 ARl ATt S0 iy
dai=dT gRITHes fUdhid I HHl 81 Udvd SHMOT 373 SRRI&TT aTg b,

. Safafaerd=m 8™ (Loss of Biodiversity): Ffifes Sifirargiear |RImges g 3for yroft
TSI AR 813, Qhdld.

o U0 SHARAT (Water Scarcity): SR YU {07 SHTeldle UTUdT= YR &HdT Bl
FF YdHd, SIS 0T HHAR A0 g,
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Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

« BAMME §&d (Climate Change): STddrs 3101 SffFET €M drdaRund WHeREY drg,
WWWWWWW.

Tf® JHA (Economic Losses): HHT HH IdTGHdl, TRIRT Haid TH 01 SHA
JRIARd HRUGMTS! dIgadl W T Agwaqul e giome grs, Travdl.

SHIF BT ufdde (Prevention of soil depletion):

a) YRUT SIYDHTH.

b) Ui ruTee .
c) R ugdian amm.
d) J&RITUT.

e) e =,

2.1.5 @i SE18A (Mineral resources):

GiTeT 1Y U QAT Haard ARGl @R Uard waie i g o, o fafay
GRS 3T SN ITARTRTST SHTa%ads 3HTRd. o fafay TN Sl HIet, ITe AT
SYDBTHNTS S GRAdTd.

YT (Metals): T GASTHE YT AT STOT o TG, STUDHTH 0T oo MRTHE IR SITdTd.
3aTe]Ul IS, did, T4, TicT Sfor fegfifay,

SUINT: TGS U LI SATGANIS! JAYd 318, S SHRT, T 1 grmyd Jfauiard! srawad
3{Tg. ATy, did 10T ST YT AT, JUh 0T HTIOT fafdes e aTa! aruRe SiTdTd. S Tfor
AR T ST SHIUITTAT 31101 Hefereft Geaman i1 TuH fdvar geTd auRe Srdrd.

TR-4Tq (Non-Metals): IT WiolHE YT AT ST Fie/dhTH, Rt AT I TS
fafay TS AR ST, SeTRxYl 1, FRIGUEN, a1, Wal i Bhithe. el ¥dld UM
IR T STUIRAT WS ol WS TeUrdTd, S &1 Hieswl, ad ST "9fiie arg, el SUd
TS URTS TI0aRITE!, YoRAT Feh-TIARHL hal o], HiRpadl I0anT Wd, f&esie
SAUITETST el SITdl. FlRIA SUTRT UTuft UM, SeilfeiT Toic UM S &1 sl grdex
(B TeRTH SR FARZS) S0 WRed T DlechARIP TIR HRUIRIS! Hal Sid!. faferi-ar
IWINT Faae e, Hiagex faw, it fAffdardt 9R I=fitardt e s,
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Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

WS QI BT (Mineral resources Depletion): @fAs STeH |, gafazofig |8
3107 e e BT B S1ToT ST W] B Sl i Td SIiTfdd ST 3.
HRO:

& yaffed (R-Ta-ieRurem) Tarem smed. Aafife Tumemma SRd <wor 3l aroRMe @it
TN gral. A9fie JareEe SRS SHadls, gaT, UIul Uyt St SR qu arRe
TataRuid B i,

dhieud UGl YT TG TRNYATET $HTd, THaTWR, TAATR, T S "aiidh Serrar
faeT 31foT =Ny, |07 HU=T A TALE B 81 raad=ig X Wiel Hled M.

ufd€e (Prevention):
a) HaRI YATeTqH HicadM Iy TAUT druamiTat HRigH GaroR YUMTeHed Jaauds .
b) HEIYUI AT HRUGMN G IO GATIR HRUITA ARG ITG [SHTS B,
c) WhUHYA UTdd ThIDHRUT He WIUIBTH 0T UfhaT operations GREIT HaRT IdTGH HHI
D,
d) XMYd WU GGl IR D Ul ores HIGUARITST GUTRA THRIFRT aIOR 1.

UURTYdId! JH U (Concept of Panchmahabhuta):

STIAEHNR, i ura Agwardt dd 3Med -
a) q%aﬁ (earth)

b) SIcT (water)

c) 3t (fire)

d) drY (air)

e) HIDIRT (space or Ether)

B I, ST Fona 3107 Fofia aeqar STHIaRT 317G
a) Gl gt fRURT, T7ar 3N1for X5, Toiia 31for fsifa aegan U gxidd.
b) ST G4, TGATHIROT ATOT Fafaesar gRiad.
c) SR gT= 311 gaTaey IR Uit ard o #d.
d) IR JTATRROT, Y 30T SeorTd FaHT B,
e) SITHTRT: ATATGRU GRiad, RN Uidba T AR faxdR 3for I e gxfdad.

2.2 AAfifer YHTYATET SR aTUR ATIOT 1= YaiaRuaR gIvMRT Uf¥umd (Over use of Natural

Resources and its impact on environment):

3T gedt STIeTar A9 T HRR 13T QRAd, ST &1 STI0T 4R YOI} 4T, 3irooy o
groft, a1 AT ST 3 JIad ST Wit of e ST ekl T,
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Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

qUIY, NbeRen dTe 10T =1 feshum UM 797 g g1 18Tl argdt HNTOR, i SR TR S1or
BN i 31T, S YgiaRunar 1R TRUmA §id S1ed. Siegl Suul ~¥fiie HRUSUeT Sd aH
TR AR fohaT STegT ST IR 8T+ TeaaumRaT srgaef=ig ATt ot Sred! degl SR aToR
B, T Ta-1hRUIeH TATEH (S B SiTal ST AeeiaaTd) SM1fOT TR-Ia-hured req (o
D1 SHATRA SE= HTIOT WSl T T 3 bl

SR dTURTAT 3GIeRul(Examples of Overuse):

a) SHTAIS (Deforestation): Ridl, QAR fdhal USHRUMTTST SIS TTH hed™ I Y
BIATd, BIE STt HHT Bid 30T A Seard STaHR AR,

b) SffaHe™= (Overfishing): AR TSdIG & JABGUATUET SR AT AN Hleed HIRid
1S S gidTd, IR a1 fotehBid glard 3o ARERIGR Sfade sRided Ja™Al
JUSiifddser et fATT gidl.

¢) UTUGTHET ST dTuR(Excessive Water Consumption): ®Redl UeRd fUemid g oy,
qToft SIS Ufeha aToRuT o1 BRI UTUaTE SfehTie AR hedT™ Yoid RAd] 4! 81
Il SHATIOT UTUaT HHARAT U0 818 .

d) @IUSM(Mining): &I TS e YEd TRE 8% Uebd, TIar I ¥d 81
T ATd 30T JaTaRUNd giHeR® ey Idfoid ghs I,

e) SIAIRY SYATGR 3rqafaed (Fossil Fuel Dependence): SHoidral SHATRH FEATER SIRd
qaiq g™ arg UgHUT, §aHH Sad Sf01 I1e== |- glal.

ygfaRumaR givme ufRumy (Impacts on the Environment):

a) EATYHTET BT (Ecosystem Disruption): SIRd dTIRTHes SARA $44, ol 3101 Het
YR TS IToaRY Haffed Turem Juard. ara deferes sfifes s e uftomy
g% YHard.

b) GfTRET sa@d (Pollution): SHTAAIS ST SifdHETIREHT fRR Fepyur ggd) e
wgfaruiia e fRmald axad, SHe e 69, safafadar | Sfor saTd
PEIGIBIENEE GG

c) WGHUT (Pollution): NI T frepefor, wfghar S1OT ATORTES §gdd daT UgHUl Bid.
SITaTRA S99 TS U813 arg Ifoid gIdrd, SaTdes §aTHM d&d gidl. JIOHTH ST
3Nenfires mifafaedt aroft sifr ardht gl e T,

d) A §¢d (Climate Change): STATRH ST SIRd ATWR, fa=ISd:, gaTHM Sl U HIal
IAD 3], TS dTed dTaHM, T did g, THEH! Urded! aTeul STl Sav Taiavuiyg
Y YdTd.

e) STHIM BT¥(Land Degradation): S+Ra=m=i Ricit, SHTCIAIS AT WIUIGTH SIEFE BN &
RTehlTd, ST ol HH! Ui 30T SATGAEH Bl TMes SIA-Td! ¢y, dTeddc b T 11O il
& JHYM B3 Wb
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Environmental Education and Sustainability gataen fRveror sfer sraraaT (314301)

f) UTOATHl HHARAT (Water Scarcity): Rd, ST 10T TR ATORTATST GT0gT=AT ST
IR TR b, TaRIvd: I 0T 1ef-Yah TRAed urvar HHaRar Hau 813 .

T AT AldeRa 10T gRERIfaR THR giRomd g1 Tedra.

2.3 &Il W&y (Energy Form) :
(LT TRUTEM U TR-URURS I IR-TA-hRUIEH TUrel URUR)

O

Solar
Energy Fossil Fuel Oil *
R e
(‘t &’ Coal
Hydropower "
vcElnepr;y Biomass

Energy
K_/Energy Energy /—\

= >
e ““—_:‘:.._"—__,._'j'“ Nuclear
Wind
Geothermal
Energy Energy

Renewable Energy Non-renewable Energy

MNatural Gas

Fig. 2.2 3ol W&y
Source: https://byjus.com/physics/natural-sources-of-energy/

2.3.1 3NfR® FHetf(Thermal Energy):

Boiler
(furnace)

Generator
Transformer

Condenser Cooling Water Condenser

Fig.2.3 3R St

Source:https://en.wikipedia.org/wiki/Thermal_power_station

31 ol U ST SHoil. S @1, TR 01, Y3Nre, AeMrR e, SN,
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Environmental Education and Sustainability gataen fRveror sfer sraraaT (314301)

1. @R &ul )Solar energy):

T QAT SR Srorar WUfAE HId 31T, S0 R B0 gedian <d, g Wed
AMAad ST Siad fedhad 3ad. TR Soll IR YHd HadedgR aATRIARNY IWaqd fhar IR
WIIEeesd Ud gIR Ao FTUidfkd deft SiTes Wb,

A

=
=
7

f
7S

Fig . 2.4 GR Sl

Source: https://pixabay.com/images/search/solar%20energy/

HRA T YR Soll YR0T &I "PM Surya Ghar: Muft Bijli Yojana" TRGHT TISHIGR Wl
IR UfAETIAT M8 SUaTaR A& higd HRd, SUTET S TWheld R U-d RITUd B U HIcT
TR HIthd el QRIUT 3MTg, RIS 3™ ¢U1 30T Ufd $¢d avdsl 300 e Hithd diel ¢ul
3(T]; § URU1 T4 311 Adiepruita Sl HATerd (MNRE) gR URIRYd vt ST AT ard IR &rd
100% FDI @1 R %r?r, IR ForgTa! SMTARIIUIT transmission charges HIth PO ATOT Higar
THTONE TR Sl (HTHc GaH HRUTMTS! AR PV TUTH|Te! AT Ie 601 TR SUrdal FHIaS

3TG.

2. Y3NfDIF FHuif (Geothermal Energy):
q%ﬂ?ﬁﬂ ATTHY TS gATONd SIS ol 3(Tg, Si radioactive isotopes I decay 3O g

AR Srafiy Iwdge Fafor gid.

Y3OIF Srort Y3NRIE ol UsheuigR fAresaar ad, o die At sxoarardt YftnTd Sarmydta
d1% fobdT TRE YTUTTET dTUR .

Y3NIH gl U7 AR TRA 31T US HRUGNITST IU& IUYSTAT qa-+ R A9HHEET aTR
PHRUYMTS] S dTURe SRS bl
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3. HETTR 3fif@re &eit (Ocean Thermal Energy):

HAENITR HIGAT THIUMT AR 3ol A3adId, S ITGR gEHFTERIS qTult 31T S Tt Igarid
gt TfeaTd arHH TRe AT il HETR Sif®Ie Sof = UidRur (OTEC) a3 i fAmfor
HRUTIIATS! T dT9HM gradient T IUANT He& Y.

4. TRV 3RfRF Felt (Atmospheric Thermal Energy):

WWWWW%W fHq 5ad, A WY 30T gaHTHIER
RO R4, T1 GorT A JUANT R0 SR e FraTaRuiiy Sfif®Td dynamics THS
Ul §ATH 3ieTaT SHTI0T §aTHM AT @yl 3iTg.

5. ST (Biomass):

e uerd, 9 #t A1g s, AT HERT AT YGRS THH R, IS 3ol ATeadrd ot
ST UfshagR SNfOIE SHorHed TaidRd Bl oI, Xdhd. SN -6 Soll Jid JHd
S, WWUWWWW% harvesting practices ﬁﬁ'@ﬁaﬂ'@f 3{TfOT emissions
I SO SaT® Se.

2.3.2 3MU&ut (Nuclear Energy):

2

b

RIS

Fig.2.5 3IU[GHSI

Source: https://www.iaea.org/

&WWWWWW@H 3{Tg, Sl nuclear fission, nuclear decay 3TfUT nuclear fusion R
TR BIdl. T, nuclear power YR A@BUIRT sgde dIST nuclear power plants T& uranium 30T
plutonium =T nuclear fission R dIR Bid. &Wf carbon emissions HH! HRUMRT, low-carbon energy
source 38, STATRH SYHTAT Ja-d. T 3 Soll IdGH ST 318, SaTes o faorar te faya-ta
Ad 3], duTfy, &Wrﬁ radioactive waste G TR HRd, SIS LA storage AHIdRYh 3T
STTOT T TaROTTaT HHTST T TR, TSl Uhedid! YREMT @d Ueh feiad [ 31§, HIRUT 30erd
8IS YHhdId, S BT 1986 A Chernobyl disaster 37101 2011 ALY Fukushima Daiichi nuclear disaster.
TUTMY, SMU[SST ThedTHed SUHTd CTBUATS! 3-dh YR&T YUITClT 3Ted 30T AaaT S{erdre i
HHI 3.
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2.3.3 9a+ &ul (Wind Energy):

TaH g RGBT T T@RUIEH SHIeH 38, S UaH turbines IO dTof fAAT SRUTMITST aToRd
ST, 4 Uad STl &Had SHTHE TaTsia) 378, S renewable energy mwwmﬁ
SR 3MTUeT fA=Ie YUFTER UaH farms o1 FUTCI fO¥dR &l 378, (7 Mar 2024)

Transmission line|
to consumers

Wind turbine High voltage .‘....;L

transmission transformer , "f:’

Buried cables Buried cables
A
»

Remote computer
monitoring and control
via fibre optic cablem

Fig. 2.6 UG Sl
Source: https://o-brien.tech/wind-energy-pros-and-cons/

- 2023 A TS Ua-
PHIT S nGUICTE) e
1 Eik| 441,895
2 (e 148,020
3 | St 69,459
4 | YrRa 44,736

UG- ol U MY, TBT HRUTS HROARING Aid AT SiTd 30T DI MRS SITaTRA ST
SIS TATAT A UATaRUMAR T GUd HH! URUMH gl T Sl (R 97, ATHes STIeTal Sroll

HoauaTd! TR 3G,
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2.3.4 Y3NfWIP FHul (Geothermal energy):

B Sordl IR-IRURS HId 31T S e daardd SV AT gidl. geate mardd TR
GS®H IV IfoTd DR, S AT 10T &Td T grar 30T ATes Gedieal JEURTER STeR

Id. B 9T TaisH ITAIUARITST 3MTTOT dieT dUR HRUTATATST aTuRal SiTd,

r

Fig. 2.7 Y3iifor®s SHuf

Source: https://byjus.com/physics/geothermal-energy/

SUIRT
. Xt U A, Y3NOE ol greenhouses TRA HRUGTG! fhar RiTAmmdt arRen

STUTRAT UTUdTe dT9HT dIGqUarTa] araRa! S,

. JENT: YOG ol IANHD 3 FASiclipRul, gU UIERTERRE, H WIUGM 3]
DAY TRl ST,

o TRH BN Y3NOE Sl foTeg] glfeT REHgR SR TRH HRUITITS! dToRe! offd, SarH e
R TRY Yot pipelines §R SARGTAE A< Qigiadd S,

2.3.5 STATHTH Sl SATOT STATRIed (Biomass energy and Biofuels):

BT SyordT - ITBRUIEH T 318, BT organic material TARIT STOT HTON ATATIRE A daT ST,
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Photosynthesis

crops and
agriculture [@
residues
d vegetable
woo types of oils and
B animal fats

for energy

In the process of photosynthesis, plants convert
radiant energy from the sun into chemical energy in
the form of glucose—or sugar.

animal

(carbon
manure

(water)  dioxide) (sunlight) (glucose) (oxygen)

6H,0 + 6CO, + radiantenergy — CH O, + 60, sewage

Fig 2.8 Biomass energy and Biofuels
Source: https://www.eia.gov/energyexplained/biomass/

ST i (Sources of Biomass):

a) ATHS 3ATOT HERT (S0 ADHS, ATHo! pellets, AHS! chips, sawdust) T TAHN GUH

NBEA STd, TS IUAT A0 HRUgRITST aroRd ST,
b) VAR FERT {HT, 39, qawlfad g, qwa?zﬂuaqm?ﬁ
¢) Irare) fHuad gR Sased (316 TUR HRUTMTS aToRaT S,

d) UR IeUTeA, FIYH, TS, 3AF, R TS Hed BUH H@Ed JTdrd, SR daR

HRUGTTST ITURS STl

e) wTUgie fagT ST Ardt weng Aufie Iy dUR HRUARS]

IAfesia Biodiesel) : § I Ao, @Rl fhar YN UNH §9ddd 599 38, S DI
G dIIpRUN K RE W TRIfS9e $U- 35 deacaniRian fegd Siomae ariRd orss Tdhd. I

IAfege R-AUR, SRSHSTE oM Sfdr Ueifera-snumia fegia SuHrea gad dgdd g
Jgah ol UTdat ! 3. dRifegie AEd: SRifSSIe o Ui ferad-3nemid fsgid Su-ma flrsur

TS fdobal i, fS2e SU-Td Ueh WIHI=I %07 B20 3118, o 20% SIS 33,

2.3.6 STAfaggd &l (Hydro power energy):

Safagyd, faat hydroelectric power, &1 Tafd ST STfOT Yafd Higar Ta-iteRuied Sl Hidite! Th

3{Te oft diet fFAufur sruarTa! arge aroar Sufife vamergd e 8.

a) DI JAdggd Uhed 81 HRAKiTa Taid HiaT ol Teie STafdggd Uahed 3MTg. are $oll

&l 1960 MW 3Tg.
b) Rysin Safdeyd $g § HRAd ufed wefdgyd % 8.

Maharashtra State Board of Technical Education.

23



Environmental Education and Sustainability gataen fRveror sfer sraraaT (314301)

¢) CB%l gTas! Sofaee UlaR Wi SR Haid HIGT Safdgdd Uhed 3115, ad fCgsl URul
HRATE aid 39 &RUT 3], 37T, NTPC = BT Uehed (2019 URIH) ATedTd ddal 31Te.

d) FRIGH FUS! UTeR Wie YRS [ART Fafd AI3T HRRd Uhed 31T
e) TUT T SToTdedd UH G U SR ard AI6T BRI STaidgdd Uhed 35,

f) TRGR TRIAR R0 SATTCE GO qaTd HIS BihIc 4T HTE.

> HYDROELECTRIC DAM IN ACTION <

DAM

LONG DISTANCE
POWERHOUSE POWER LINES )

RESERVOIR

GENERATOR TRANSFORME

INTAKE

RRRRR

Fig.2.0 SlAfdggd Sl

Source: https://powerzone.clarkpublicutilities.com/

2.4 98 St Tldiar T=UTd gfvd Ut

1. BSIoH 3ol
2. HENIFR el
3. SR Sl

1. gragIeH &l (Hydrogen energy):

gTISIo § X, BT 30T TeToR ! aleqe re! Y arg (AR ary) Taei! Uh AATad gad a4
Tafg 3R, STaSIoH U dgq%! Sl algd 3118 (Sl Ad ATg). Ui gTaSIo UIvardid hydrogen
molecules 7e5 HRUMRAT electrolyser T dIel GRAUATHIS! AU TIR bl Siid. a1 UlhdT Yg
g IO IR HRd, SAHH BIUId6! gIHPRD IU-3ATG AT
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TRANSFORMATION TRANSPORT

B INDUSTRY
e Steel industry
Renewable Chemical industry

energy R

NO TRANSFORMATION Befiere ==

& BO®D manseor
Electrolysis - > > D S asa Shipping Shipping i
S Aviation
v o Trucks
- « Cars
TRANSFORMATION —Sd— pinaline Rail
‘ Trucks

i Synthetic
Sustainable (co, D fueis® i) Buses
CO; capture L il 3 ? 8

i |

¢ |

3 === l ] HEATING
: Storage
_Green 3
OMT, - EEERGE POWER
L GENERATION

Fig. 2.10 T4 Soll WIqred] TUTd JH WGRH
Source: https://www.irena.org/Energy-Transition/Technology/Hydrogen

2. HETINR Sell ATOT URel-3Migiet &t (Ocean Energy and Tidal energy):

Tidal turbimne

Seaa laewel
T e
Current
- —
—
S=eabed

Fig. 2.11 ABTENR 3T HRit-3N Tt FHolt

Source: https://india.mongabay.com/

SARIT YadT WUTS! dtel fHT0r HRUARITST HRet =T gTeaTalq AT BI0RT $oll. SaRd SR §
TEMNR U3l 3Nidig dOR dhad SRU-ORY SiUDE ed of SR SR R HRdld. SaRI
[ IED]

g Cais YRUT 3dld HRUT GHIHEG! 68 AN of SFHReXdl Sl qUarITa! Jex fhradrd.
TR BRI dlc 3Med oI B! gl STHHH T QU S ST, SARIY stations STae AT WT0R
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a5 ot (Wave energy): dio A0 sxoamrat drerean graamdiq =i Sorem aluR dxd.
J& UiaR Ul AT YEHTTER fdhdl JEHURTIATN S GaTd d@3dR HYH Sroll dhig Kb,

HENINR 3R et (Ocean thermal energy): e FHftr sxvamTS! TERAT YRURTERIE
STIOT =T WdTdld dTHTATA S B aTuRaT STl

Sample Questions

Q.1 Which of following is Renewable Resources?
a) Wind
b) Water
¢) Flora & Fauna
d) All

Q.2 Deforestation increases risk of.....
a) Land forming
b) Land destroying
c) Landslides
d) ALL of above

Q.3 What is typical height of a wind turbine hub?
a) 20-50 m
b) 50-100 m
c) 100-150 m
d) 120-200 m

Q.4 Non —Conventional sources of energy are.....
a) Exhaustible
b) Inexhaustible
c) None
d) Expensive

Q.5 The Large amount of soil can move with the run off called.....
a) Soil erosion
b) Soil conservation
¢) Soil Pollution

d) All
Answer Key
Que. No 01 02 03 04 05
Answer d c C b a
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gfe-03 uivwt snfor Safafauar

(Ecosystem and Biodiversity)
o fawg fAs=fY (co): Safafasar Gadhgur &=m (Biodiversity Hotspot) SWOT fa=ayur &1

. Rysia Rrgror af¥omy (TLo):

TLO.3.1: TTiaRUfg Yomel )Ecosystem) — g, JgiaRung Jurei a?L ygiaeuig yurei
TLO 3.2: SIafafaedT )Biodiversity) — GRHTYT, UTdas!, Hed, M1 Siafafaede JHam.
TLO 3.3: R stafafaear Jj\c'qicb'-l JUh H )Biodiversity Assessment Initiatives in India).
TLO 3.4: YR Siafafaedr Jahgur &3 )Biodiversity Hotspot) SWOT ICEGLIYA
TLO 3.5: Safafaea g )Conservation of Biodiversity) —I{%@ 3for Siafafaedr Gadrardi=
Gapry
3.1 SHIRRCH (ECO-SYSTEM)
qUiaR o gunell aRUTRNG 0Td gcdhTeal Ydfed fdhal S/admRig SIvrdre! =1 ATl (3 1%eH)
Id T, SAHS Foild 30T Fsia Tarf IReEeRwdIg Y Toiid 31 Foia gehiaed garid!
SATUTUATOT U8 q SO, TafaRofig Homeli 33 SReTH [dhal BRI D S HIHIGT B al S
T,

3.1.1 TataRuiia yurmefia U (ASPECT OF AN ECOSYSTEM)
RTIATHD ﬁﬁ(Structural aspect)
- FATHD 1?IT:L(Functlonal aspect)

TaTaRuiY YuTTe oAt JREATHS T g Tl GHIfAP 3ed (Components that make up

the structural aspects of an ecosystem include):

1. 3IfAd ged — BTeH (C), ATEISH (N), HTeT STATRIZS (CO»), ol (H.0).

2. goiig ged — UiH (Protein), W’J’@Tﬂ@?ﬂ (Carbohydrates), ﬁfm (Lipids) — S 3rifaes 3o
S gedhiHT Sedrd.

3. GAMMIAYI® Ucdh — AU (Temperature), 3TSdl (Moisture), UHBIRT (Light) SATOT Y3l
(Topography).

4. 3dla® (Producers) — CRESL| (Plants).

5. Iﬁ%‘W (Macro consumers) — fIJ'T"ﬁEA'Tq:H (Phagotrophs) — TS Ui,

6. J&H Uleh (Micro consumers) —ﬁmﬁﬂ'\q (Saprotrophs), EULC (Absorbers) J\R‘iﬂ (Fungi).

TaiaRuily o=t srafas IR e I GHIfay 3med (Components that make up

the Functional aspects of an ecosystem include):
1. EGIiW(Energy cycles)
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2. JAGRIAB] (Food chains)

3. fafaear - Sfiaiaes sideae (Diversity - interlinkages between organisms)
4. OYHEH TP — Sg-HISD Th (Nutrient cycles - biogeochemical cycles)
5. Jahidl (Evolution)

1) Slt @b (Energy Cycles)

S0l Tk § TTaRUNY JOTTeld Sl HargTaR ST SRTd Wd: I RId SHoll (HeB UK JaUB TR .
BT U ATGuaNTe! Uar gl 9dH, SaHed U, Bd, B, Hid, Wie 31 e afan
THIAY BlAMTeh U UHTRIIRATUTEAT ., T dla- STaSaaIgs Ugul ddld.

Photosynthesis [ In Plants]

Respiration [Plants/Animals]

CO2, H20

ATP [Energy]

Fig 3.1 Energy Cycles

2) 3FATE@Y (Food Chains)

T GHUBIRTAT Soll AT Tl SHd FUARG B dTg hdld, TS i1 Tiaruiyg
JUlTeiidid SdIGd )Producers) TEUIAT SHcied] g U0l UM 3 I & (WOl [MhTERY)
JTIRATd, AT T Sl THesd @Ie T TN SRATd Sfadied TodieR [MHTERI & vl HiRERT.
UhR I1.dT0Rdld WU, fafder geuat afor uroft geidl sraRgesi=ar Tremiqd IRER Sl
AT, 3RIATd (TRIeAT) TR IR d T ARG I Tl .

PRIMARY SECONDARY TERTIARY
EREREX ERODUCER CONSUMER CONSUMER CONSUMER

SUN GRASS GRASSHOPPER BIRD FOX

Fig 3.2 Energy Cycles
Source: https://stock.adobe.com/br/search/images?k=food+chain+diagram
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fafgear Toiamdte TR Siguft
ATed]  gASdr  fIfor UIoR Ut
% ARG i fdhdl IR Sieud -
ATl SISUTIGR 3aR 3Hd g1
fhar gvail JISeT 91, ). I1 TRER
SEdTl TRl Uh Sfed  3HAules
BT, o 9fife SHId §9IRY TR ey
EIE

=G h [
rass opper‘w 0,

j‘;’ / Mouse

,;.—f"’/\ Q =
o ol alia il

Adobe Stock | #502282927

Fig 3.3
Source: https://surl.li/wdytyz

Iapidt (Evolution) :

TR P g Th Ufhal 3 SUIgR ORIRT  HIAIRM  dgad S,
SR TETG ST Y Tet, IR GHaTd el hlal [AFRIS a=Rac STIO1 qTogi<a Tei=il &1 SIiiaR arel fiesad,
3T §B8es BT SIaTg U HuloHas UihdgR fadmRId 81d SIdIshHT: ST SUS! TEG!. Tadis
TR, PgU &7, 3for adt el USW I SRV FUARA Fd, SR Sar Sie
AT AT SIURIA. FaTeAT Ichididl [d® R g1 GafaRuiy SIhHuma U TR 3.

Fig 3.4 Evolution
Source: https://surl.li/mpapvp

3.1.2. gfvER" fgure (Division of Ecosystem) GRERIT faueH SHofe RHHA dF
YHRAT SIGiHL ol SI1d: Producers, Consumers, ST0T Reducers. Td TPIHRUT JEIAUHTN 3{Tg:

a) JdIE® (Producer) : Photosynthetic algae, I IO bacteria 8 URTR IdTGdH 3T,
4 3aR Sitd AreATaR ¢ fhal Q& SIS Saae Srdrd.

b) SUMTET (Consumers) :Consumers [ herbivorous, carnivorous 30T omnivorous HToft
THIAY BIaTd; § 3R Sidi-! daR dard disd erd o T Jg0T HrdTd.

c) 3UYcedh (Reducers): Reducers g heterotrophic STa 3RIdTd S Dt fungi 3ATTOT bacteria; § ad
g ueryfa faged )decomposition) B i TIRANY Yedh dUR HRdTd.
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Ecosystem
. Biotic
Abiotic Component Component
Soil, Air, Water Producer Consumer Decomposer
Sunlight
Primary Secondary Tertiary
Consumer Consumer Consumer

3.1.3. UR==ar 9= Af3rsed (General Characteristics of Ecosystem) — Smith TOR

a) Ecosystem %uu’fa’wmmn%r (Ecology) Udh YHY structural 30T functional unit 31Tg.

b) Structure 3for species diversity T IRER I 3d; s complex ecosystem g2 433) species
diversity SI&d 3.

c) IRIRT UGS 3HTaxdd U=l energy < |1 AT structure oR Gﬂ?@ﬁ 3.
fTda! T Sife e, fde! Soll Sazaardd! AT HHT 3R,

d) TR Eb"Pff% energy flow 31O material cycling d} SMYTRA 3.

e) Ecosystem &I less complex state UI[1 more complex state gdq fasfa gId Tl {jbdldnld-ll
cWId potential energy SIIRd UHIUNA qredol ofd, d) Ao (mature) CWHTd energy
accumulation H! BId.

f) CAURIE] ecosystem [ environment 30T energy fixation Bl Tifed 3 d. SR Bl DTl
Hioigal Nol, R TR 9 Sfaifesd uRumy 813> v,

g) Environment T GIUR TGS § population dX selective pressure IBEI TG qlljo?b RIEFSIEN
B YU SiagsidT fchTd ST, TR FSaH U3, A ABHUIR Sild I8 gldd.

3.1.49RER S (Functions of Ecosystem) :

IR Frord 3F FHoid IR - § IRIRT YAz HRUMR Y5 FHrord Hid 3MTg. gRd g g SHoif Tgul
Hdrd ST fad T8 FUAR T, I Hacd T DI YN U RIERGTUT Ufshdl gR a8l 31d
adix ONULII{-IIOGI qlyxdid.
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Secondary Tertiary
Consumer Consumer

Producer Decompocer

Transfer of enerav

SRd TR AR SordT Th HINT 313 301 (b aT AT SHoll H U hRdIdal. SERIRges did
MHTERT U0 3T Srorar |d S

3ol JaTgTgR gedhid URYHUN) The Circulation of Elements through Energy Flow) —IRIRIdS fafay

Sfd® ged AL ol UaTg 81 UNe dedid URYAL 98d SMTU0RT G Ued 3rdl. Mo Afsa g
3foifas Uerd § SiaHEes, aTdiaRvl SaHee YA a1 §¢ JUMel Ieh Ay URWOR d&ad JIgdrd. ot
TfHaT 3R1 TSR Bl B SIaaeides HIaH THM Jgd 301 d "gH Sifded THE™INTS! SR,

> gedid 3eifa® yargd wuiar (Conversion of Elements into Inorganic Flow) —
e T (Nitrogen Cycle)d= Rt i1 gTugi Wigd gee @rdiid YbR gad gidrd:
3UHcH UUcH - dIae T3 gSad! U, Jd d=qadt 01 grugid fdged e &iFTl g1
3GfIF WEY AP FUART HRad I T30 faorar T, Sgerdt SFTadie ST gt
S Aol R . iad Tard gaae Jred SdId 31 § gcdh J51 SH-IaR gedrd d Hrael
TSI FHIFAY BT, WG] IS 3{ge — UTugi-T Jread Safoid uard Siiar) gR faafea
BT ST ST Sfifdes Wy AL A=A ArédTd fadrd.
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Denb@trificariomn

' P
<= ‘ @ A &
Nitrogen nﬂxing oenltxsﬂc-clon
Bacteri= Bacteri=a
Nltrlﬂcatlon
=

.
Nitrifying Bacteria

Fig 3.5 Nitrogen Cycle
Source: https://shorturl.at/mDNMq

> gqaidl are 31T fa®s™ (The Growth and Development of Plants):
A% d AL ad! il 4o gR 3oifde geamid UNe dd J8Ul HRdlds. U dd Aldl 3

fHredrd, ford § Srolfdd Uew Areacd SRIATd. 3adeH UfhdgR U, I wioft fagfed gra
A1 Jfde Wy A FUIARd gidld STOT AT Siedad Aed |, T a-_adren Sfor

gTe 3o faehT &1 Hed ld.

3
-~ ® s -

ﬁi#%%%

Fig 3.5 The Growth and Development of Plants
Source:: https://shorturl.at/3vh9J

3.2 Biodiversity

3.2.1 (URYTHT)Definition :
Biological Diversity faT Biodiversity (Stafafaerar )&t famian e Hexaman YRT 38, Same:Genes (STh)

T e & TSIl =T e Hed 3MgosdTd.

Plant 30T Animal species (a=eaet 3for wroft weirehy aia afden anfor Tyl dmraTean wRieR fogd
TGRS 30T STfde wR1aR.add, fafay Ter=ar uRERT FH1fay giard — R, SR, of Tl
fReifed &7 wed sifiaard ryard.
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3.2.2 Levels of biodiversity:
Biodiversity is generally described in terms of its 3

Genetic Diversity (SJdiTRres fafderdi(
Genetic Diversity (&Iﬂﬁm ﬁﬁﬂ?ﬂ( o species (C[GITEﬁ(
adtd genetic variations (Glﬁff hXdh( JHICOY 3/ drd, o
HrMfefereseaT aRTavTeaT population (AHTBIN( T T9
UehTd population (YT THETATS i HL( BT
3al. Variety of rice (digosraT fafde Srdl(, Teak wood
(AT ATHS(, Dog (PATS (
HIUATRl animal fdar plant species (EHUﬂ fddr gt
EI\_rﬂ?ﬁ( aefid Udd e genetic makeup (\_rlfl,?fﬁ'q
STGC( SARTUST HIGAT THIUMT oiTes] 3RIdl, BRI genes
(P =T 3RWA combinations (AASHI( Hb TD
eiTen ARy Tore fHresara.
3al. Each human being (H(@Jeb HHA( TR gafuedT avTesT 3Rl
81 Genetic Variability (S-I_:J,Gm tlﬁ‘d'cﬁ?ﬂﬁm( CAURI] species (EIGﬂ?ﬁ( [ healthy breeding
population (JE& UST&H MhReA( ST S TP 3HTg.

LTS EIE] ﬁﬁﬂﬂT(Ecosystem Diversity)
Ecosystem Diversity mﬁ@?ﬁﬁﬁﬂm( |UNS biological communities (@WW( adte fafaerr,
1Y species (IS (Rordd Igdma, 3ifdd Rpadrd ST THHGIRT Tdle Tedrd. 3al. River
Ecosystem (il URRIRUT(, Forest Ecosystem (a1 URERT(, Desert Ecosystem (dTedde URIRITS (

dIaR large variety of different ecosystems (fafd¥ WepRed URTRIT( 3feedrd, ST AT habitat
(AR WRpiaR Aefiet ( ARy IR interlinked species (TRER SIgcied YSlTdl( o T=d
3adTd. India (HRd( 8T Ecosystem Diversity (ARER= fafded( A&l 3/did < 3MT8.

: 57

i~

ActiveWild.com
B &

T Ry et

o >,
ol Tundra
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Fig 3.6 Ecosystem Diversity

Source: https://www.activewild.com/biomes/
Alpha Diversity (STethT ﬁﬁ'iﬁﬂ)
Alpha Diversity 3{eWT fafdedr oS! T TR JTGUM=T 0T
U AT Tqet HRun=AT fdhal UahTd arararund
ey,
Ecosystem X (TRERIT X) Ae,
o = ThTd URIGRHT Toidi fafaear
oa=4
Beta diversity (dter fafatmar)
et fafdedT Turst 19 dTTATeaAT habitats SGTGRUMY,
Ecosystem X 30T Y (GRERAT X SIf0T Y) A,
B = Thad GIF Ya¥ )adjacent) TRIRITHLT SRTAH
yuncommon) TSTTeld fafaerdT X

B=6

A
SPECIES

D

SPECIES

B
SPECIES

Cc
SPECIES

AT fafqear (Gamma diversity)

Gamma Diversity (FTAT fafd e T8urst Tant fafRry e

yregion) fohaT TETHT )landscape) AL 3Meesum=at fafay
habitats (3MTaTT. Stafafaerdr Aehd (

REARWIKE

Ecosystem X, Y 30T Z (GRERAT X, Y 3101 Z) HeX, X
Y= T4 3™ yuncommon) 3TfOT = )common) USTTe

had Theld BIeed STdTd.
y=12

3.2.3 Siafafqed™ qed (Values of Biodiversity):
a) dRTHD IUYdddl Hed (Consumptive Use Value)
b) Jdladh SUYdddl Hed (Productive Use Value)

C) WW HeU (Social Use Value)
d) Sfae 3o =TT ged (Ethical and Moral Values)

e) WicaleTd oo (Aesthetic Value)
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Consumptive Use Value

aaﬁuwwmﬁﬁmwwmmm

IRT 3L 31O IR 3 a% UG B, ATHS Hed, T, [9ar g
AT IS FoldI IR 3Raia Tured  for IugT ST
SRTATA. AT HRUMR Wb U AIRTAR ST SRIATd SHTI01 T
AT 01 SR STAUARIT Sty roft M1for =t & SH1for S
UhSIaedl § divTel Hifgd 314,

Productive use value: SIad=R Fad Fai- aeaat SATior groft srerred! Ried SRdrd. 31 3+ ol

HTaTAT Sia-TaT SACTS! HaYd Ued WU B HRdld .oifdd fafaedr g U & J1d 8fTe,
ST Gl fdhaT TTugieT SETe-TIRA et S M SIS AbdId. SafRre fafaudr aas
3T RIAH=aiHT faRyd S ToH HrGHGR JUTRd U S1ftT eures! uroft faw R Hruar ded
$HRd L. ARG I T TIOdT FHIds! grdicd , wet ausdt, 7y, Avr, dq, f$& sandia
FHTAR B,

Animal Skin

Fig 3.7 Productive use value
Source: Meta Al

Social Use Value

IRERITRG @i Safafaede gl ITardl Tid aad JRGpfad SffT effife ya-T ®BuH Ag<d
SdTd HRAmERd Siafafaudr 4, srenfde il SaR Tike e HRUNNTS! AgaTd! 3118, 3 d
aﬂm‘cﬁ&nﬁimﬂﬂwmﬁ%ﬂm@rﬁ@ﬂw&ﬂ%

. |
Mehandi
Fig 3.8 Social Use Value
Source: Meta Al
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Afere snfor @i gea(Ethical and Moral Values) :

Biodiversity (STafafaeqeed Afdd 1 T4 TR STagS e TREUT dHRUaT] TROlaR TR SR,
TS 1 YATadid 38 Uoldl Heardl ddes Th Biel HIT 3MTg; d-dd 3101 uroft I Ja1
3Tl 318,

Hiegters gea(Aesthetic Value)

(Biodiversity) Wﬂmﬁﬁ@ﬁ(nature) @{ET 3o 3HHd (beautiful and wonderful) 9cdh 3R
IEIgRUY — SHTATA (forest) S U&ATd HTATSl UHI (listening to birds), HISTAT AT SIfed Sll&d
ICIUGIEIRCIRE (watching a spider weaving its complex web), foar gremmen Fteror Hror (observing a
fish) gad (&H%IW 3o Agdh (magnificent and fascinating) gred.

Biodiversity HRSECED (writers) 30T ST (poets) FoRiaaara (imagination and creativity) URT
d. WeArara (tourist attraction) e Siafafayar gear ﬂ-ﬁlﬁ CRICGE

3% SRITAE (many countries), SIA8NT (history) STOT TGl (culture) & a=dat SMIfOT UTugi=an
gfaHigR (plant and animal image) RERISIGRIRGIEL (India), goo ¥ (Basil / Tulsi) il RABTURIA
(for centuries) anw%gf@ﬁw (spiritual importance) He<ardl Je o,

3.3 Biodiversity Assessment [Initiative in India
(YRS SafafaedT i SUshH HRd 8T ST 17 FT-
mega-diverse countries) Y 3(Tg. ST a5 2.4% “—Eﬂc‘aﬁﬁ
SRLR!, URATHY Higacied! YHUT USTdiud! 7-8% Siafafaedr
YRAME 10 SaHITfee faurT aed Sfor 39 s s
TigaciedT 8.58% & U, 13.66% T&H, 7.910 GRUcury uroft [
, 466% SUTTR, 11.72% WY 301 11.80% G
BT YRATIT dled AIhaeHT, Siae e fawmT Sfor sienfiieidRums Yindustrialization),

iafafaydr ST uREia Jad= g AP WU §16 38, SR ol HRATAT 3w, TafaRufy
ORI JaT ST Stafafaerda snffer qeaier g uReRer TaeH il soaRMHRITST aruRa ST,
T IUHHTAT HR YaId i TRIRIT YRR 3MTg:

a) I UiRTRAT (Forests ecosystems)

b) sfiaie Sered URERAT (Inland wetlands ecosystems)

c) fHARY ofor Y RT URERAT (Coastal and marine ecosystems)
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a1 UfRERIT (Forest Ecosystems)
I QU SIS SR g-dT 31l UG, S 3aR 9di9g Alsdl

YURTOR TRl 3l &3 dleauard Ieaa-iid g1 ffesad,
1980 (Forest Conservation Act, 1980) 3fTfOr IIPTT T HIRTT, 1988
(National Forest Policy, 1988) df=l UYMEl SfHASSTAUNYS
CERCHTI] )forest conservation) 3P g HesTa 3118,

HISdT JHTUMER J&RIUl HRIGH TRRGISR Reragd! RATTAT ST
“v'iﬂ?ﬁ dq YdRTY- (Joint Forest Management - JFM) 3o
AHIGHITIGR (people’s participation) BICICSIERIEN Q:RTCIUT )re-vegetation of degraded lands)
HRUGTd 3T 375,

TS T (forest conservation) 30T STAfAfaedT TREMT (biodiversity conservation) AT HRAH
JIGII Wl dhefl 3178,

Siaie iR Yt a1 (Inland Wetlands Ecosystem)

Wetlands (th Eﬂiﬂ) TR 7 TgUTS! (ecosystems) ST ST gToaTeT SR )interface of land
and water) 3RIAT. Inland Wetlands (TR SRR YT FgUR ST STeRR YHiar Tgah 3 dudh
)direct connection with the sea) T arSafafaerdr Hiear THUTeR Siessd. A Wﬁ?ﬂﬂ ﬁﬁﬂ%,
Wm, AR, B 3Tfo Wﬂgﬂfﬁl@%ﬁ (woody angiosperms) 3TcddId.

YR AR YHTAE FAR 1,200 G RUC=AT USI (plant species) 3T@esdTd.

HYRd WXPR (Government of India) 1985-86 URYA ?‘I@H AR “—E’f Jae erdea (National
Wetlands Conservation Program - NWCP) Iddd 3G,

g1 HTRIHHTT 3= (aim of the program) TEUST SRR YHID TREUT =T J&Id BRI (degradation)
gfeey HO1 31T RIS Ta™ Rarmd! aua Safafded=a (biodiversity) THUT AREUTRTA!
T YGTUMIUIH aTUR AT BRI,

Coastal and Marine Ecosystems

@RY 311 fRT UfRE®iT(Coastal 30T Marine Ecosystems
(ARTRY STTOT fop et IiRERT) T 3 THISITAT AT (services)
gradid T @ #Aig e wem (economic value)
3. aH 3 (food), qToaTd | (water resources), 3T CIE)
(sand) T I Yoo 3RAQA WS (high-value heavy minerals) S8

S P SEHARC (ilmenite), faR®I (zircon), IR EIE

sand) TMe8T el SITT.
Coastal 3TfOT Marine Ecosystems T 13,000 Y& SR USTTci!
(species) 3TeddId.
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B ORIRT S IATEHAITS! (high biological productivity) ST SITd STIOT 3feh STeiTd =R
(aquatic flora) S{TfOT TTUTRATAY (fauna) fawgd SifEaRT (habitat) & Hd.

'J-ﬂ'\’_clﬁ(lndia) 31 'Coastal 30T Marine Protected Areas' (CMPAS) &ITU- HdT e ., 3 FolTd]
ggoiid TRET0T HIAGT 1972 (Wildlife Protection Act, 1972) Sidiid Y1 (listed) HRUAT SHTedT 31Tl

3.2.4 Siafafauds € (Threats to the Biodiversity)
AT fFaTHardige (human activities) STafataedr TR Yeberd S8 IR JHUHE! SlafaiaeidaT .
3{Ted RO e, ST "The Evil Quartet” 3 TUIATG:

a) Habitat loss 3101 Fragmentation (ST AT=T 3107 Jeb s 1hRUT)

b) Over exploitation 3ifar=Iyor

C) Alien species invasions (R ISt HTehHm)

d) Co-extinction (Fgfagiwdn)

1. Habitat loss GﬂﬁT Fragmentation

cifUd X1 IR (Tropical rain forests) Jaf JeETeAT 14% YHRTAR UGRGIA gid, UUT 3T d Hdd
6% YHTT AT, ST ¥ BRIH (lungs of the planet) AT FHIUA ¥ e AATS U ITS]T
fdhar TTadTes UeRITd FUidRd de MHN ST dTaRd Siid 38 d.

S{TATATET AT (Habitat loss) SIS 3d UTOT 30T gl fean Afifer MM dfa
BIATd 3101 i Sidearan eiesT AT gidl. UGWUINSS (pollution) 3@ URTRIT (habitats) BT
BId 31T, AT 3 SiasTare (species) SKI@IaR ddhe A BId TR,

2. Over Exploitation:

A SAT® RIdR &ITWTEITQTIH% Steller’s sea cow, Passenger pigeon, SRERSRES “v'l'ﬂff I

(marine fishes) TSTTet T STedT TR .

3. Alien Species Invasions:

R TSI (Alien species) STagT 0T TRERIT 0T ST, 0] Hla! HHHD (invasive)
ST SHTIOT AT USATcil=aT 1R BRI 3T

3aTevund, AT Id (Nile Perch) 81 A3 g4 Thdralid cidh fagae AT (Lake Victoria) A
TS, faeT cichlid fish =T 3 RITH TSl Y STel.

9, Parthenium (Carrot Grass) TR 3ThHE qUNH! )invasive weeds) RIS g TG aR IROTH
Dl 3.

4. Co-extinction:

T TETE! TSIt (species) Y i, dagT <t TSI AT gt fobar UTugiaR Sracier 3/ d, & S@itd
¥ BIdTd . 3aTexuNY, TSHM AT (host fish) T8 AT, IMATGR AT e ARy wReial
(parasites) ST Y BIdId .Y, co-evolved pollinator mutualism 7, SR U] SHaSTeal GRIATREH
PHRUIRT (pollinator) Y ST, IR HAT SidSlcae! Tl URUTH g,

5. Hotspots of Biodiversity:

TRTSTIarid gledic (Biodiversity Hotspot) |/US d g Y™ q-?I"'ﬁ1%1$(biogeographic region), oy
faRwa: e yHTUTaR Stafafaerdr (biodiversity) 3eed AT A=A <t Y BoaT=eaT ehemrd 3.
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g Mt &3 3 g gt Mo uTuaieat TS e SR, 39 TR ¥ Ivar) Tt

(high rates of habitat loss) ST 3.

3.4.1 Swot Analysis of Biodiversity hot spot in India

Strength Weakness
o TR MIPs Stafafaerar 3for Ecosystem o Sigfafaear amfor Ecosystem Services Tl
Services T URRATGR HRRA 3HTRd |  SRINRATAT ST DHIVATG! WRIGR 07T
TEEB, 1IED, OECD, 301 &gl Udhed | Ufhar fdhar FaieHme gumeiiagiRar
World Bank 30T GEF 3. FHIfAY HRUTTd T ATg1.

e OECD-DAC MIP & & HEmd!
OO FETTAdd  (Policy Coherence)
31SIST 3T 3M1T0T UN-REDD "UN acting as
One" SIHATT U 378,

e [ Ydleld JHARERIAT R0 3f1for
TS QEaaael Siordie!

safeguard policy fdhar seM ATEId.

o AP WRIGR Sigfafaydm Mfor gaiaroiig
a1 g R e gEfay
HIOGIS] aTIREl SIS YHURT e

(PRSP, SEA, 3101 World Bank df CEA
o1 pSIA SRTaTd 3med 3T HIet
BT SXTgR T TRATUR HdT Srd],

e UNDG 3ff0T UNCDR ®o [d&br 3fIfUr
TRet fderTa Stafafaear sifr gafaroia
I g Ydleld  SAurugret fafkmy
HTIHY eI

o UN IMET 3T HRIR d9d WRI Uit
IfdRad R HIWHE  SIIVII BRI
Ua Bl

o TG 4 GJUaSIH Ul Had English

el U 3R,

Opportunities

Threats

e Networking platforms (PEP,
natureandpoverty.net, poverty
environment.net) Tt mainstreaming
opportunities TAT THTON TRl SITd

r8id.

e Biodiversity ecosystem services o b
dled S, I YA elite capture
BIUgTe eiehT 3T (TEEB, 1IED, OECD).

e Biodiversity 3{Tfor ecosystem services ¢l
poverty eradication 3o development g2 433)
T YATgTd SMUUgTTa! 3 fagdM tools
SUAS 3fTed, Sardl AfU® AT THR
JUGNT el TS Uehdl )NBSAPs, NAPA,
NAP, PRSP, SEA, Gender mainstreaming
initiatives, REDD+, MDG reporting, UNDAF,
UNCRD, IPBES, PRSP).

e NGOs W3l funding Grd®Ic- EPHHIG
SRR fohar sifaya-i oy e,

e Convention on Biological Diversity dI
Strategic Plan 2011-2020 8 Safafded

e Mainstreaming documentation 3for 1%
A dWhlad UMl UIdbT 38 )Rio
conventions 30T UN branches).
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fISFT8T UN Common Strategy UM
TR S35 hl.

Source: https://www.cbd.int/development/meetings/egmbped/SWOT -analysis-en.pdf

300 km
o — ]
C—————

200 mi

Biodiversity Hot spots of Inida

-
o Y
. ~Y
LEGEND
E The Himalayas f
( - Indo-Burma region ¢
- The Western Ghats o
- Sundaland
~"‘
3.4.2 WRGrdd #gw@r (Hot Spots)
a) Western Ghats 3fTfOT Sri Lanka: Western Ghats, & RiT6 T8 Sahyadri hills TU
3fieEd STdrd, YRared aidy fo-=ardr IaidR 3ied, FHAR 30 d 50 Km 3ATd g .1,60,000 Sq
Km & STUdTd 3107 ToRTAURA Gaf0T Sibradd 1,600 Km TERAd STRAIaiae § . mammals,
reptiles, birds 3o plants T AWM habitat 3G
b) Himalaya: 91 Hotspot H?ﬁfﬁqﬂf R Himalayan &3 )Pakistan, Tibet, Nepal, Bhutan, China
31rfor Myanmar A A HIY 3178 JHIAY ( vultures, tigers, elephants, rhinos 30T wild
water buffalo TTRITRRST HIGAT U&H 3101 UTugi=dT Hearedl didbael HTGesdld.
¢) Indo-Burma: & Hotspot 2 million km2 Q& 31f&Id tropical Asia T THRdl 318 STIOT SISt

IR Safafauda @M IaTsd 3Med AMf .12 gyfa gl "4 large mammal species
3Tl 3Ted dT .Hotspot A freshwater turtles HE ST endemism 3Tgdwd ., Bird life

Y 3fid fafae 3mg 30T STae Uy 1,300 bird species AU 3BT,
Source: https://www.clearias.com/biodiversity-hotspots-in-india/
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3d Hdedd Uellel  (Endangered Species):

S STiafeT TR SIeg °e 8id 318 STl S dadhRd GRatae AHRY 813 dbdTd, AT Endangered
Species 31 TUTATd. World Wildlife Federation (WWF) = RED DATA BOOK fddl RED LIST BOOK
PRI Bl 3T, i FheTd SHTcied Flora 30T Fauna =T USTdildl Hifgdl ¢d. RED DATA BOOK &l
Tdh warning signal 31T, STt gfad ®Rd P g1 USTTdlld REU1 HRUT Sdd AT 3], YT T
GEEEREAGINA

groft

geht (

(Animals)

Asiatic Lion

Bengal Tiger

Snow Leopard

Blackbuck

Red Panda

One Horned Rhinoceros
The Nilgiri Tahr

Kashmir Red Stag (Hangul)
Lion Tailed Macaque
Indian Bison (Gaur)

Birds)

Great Indian Bustard
Red Headed Vulture
Forest Owlet

Spoon Billed Sandpiper
Jerdon’s Courser
Bengal Florican

White Bellied Heron
Himalayan Quail
Sociable Lapwing
Siberian Crane

I (Plants)

Assam Catkin Yew
llex Khasiana

Red Sandalwood
Ebony

Musli

Actinodaphne Lawsoni
Malabar Mahogany

Beta diversity

TEUIS! &I oa¥TeT habitats
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Sareuny,

Ecosystem X B'Y (Crﬁﬂw X 3TfOr Y) o,

B = Tad G- TaY )adjacent) TRGRIAS rHM

yuncommon) USTcia fafaerar X 4
p=6

Gamma diversity

U UehT fafRy uewr féhar depy A4 seasun=u fafay
3T,

Jarexuny,

Ecosystem X, Y 30T Z (GRERAT X, Y 3101 Z) HeX,

y =4 STHG IO THG Uil o Uhard Hioled]

NiIGIGH X
y=12

3.2.3 Siafafaed™ ged(Values of Biodiversity)
a) dIURTAHD IUYdddl Hed (Consumptive Use Value)
b) Sdlqad SUYdddl HeT (Productive Use Value)

c) ATHTST® SUYadl Jed (Social Use Value)
d) Afae ST == ge (Ethical and Moral Values)

¢) WiguleTd YT (Aesthetic Value)

Consumptive Use Value

§ WM Werieer Safdfdudar 9 IUUNRT HRUGTE Ufhdl |
3R URARTH Siaidfaed SHTaTd TgUIR Adbil 3, SUdhH g
Y, ART, 3N IO IR 3 I USH HRdd. A% S, B, Fal, B
T afe JTTaTTe TS ol gaR SRTeiel oreH 30T IuaiT §
STV SRATd. AR HRUMR Tl YUYl HIRI6R Sacia SRIdrd ST
T HI=AT SHTIOT SR SRGUARITR STeitd Yot 101 9+_ucit & ST
SR YH S § AT JIfgd 3.

Productive use value

SIACR A Tat a-Teget o7 uroft TSIt R SRIdTd. 31 a7 TSIl ATt SHa-T Saara!
ayd ged BUH &1 dxard. Sfas Afaeud € T & O1d 3], SaTq g fdsar urogiean
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ST T 3T erett SIS, XhdTd. SafRId fafaedn et o Adem=aiT faarRyd®
O BRIk HGR guTd fﬁ% 30T Tgurest Urofl faehRid HRug Had dRd 1. AEHRS
B‘cCITa:lefruTUﬂT—-ﬁchIdSI gdiad aﬁmﬁ?ﬂm‘cﬂ T, Aoy ﬁ%gﬂmwﬁw@ﬂ‘f

source: Meta Al
Social Use Value
%ﬂﬂg@ﬂﬂ?ﬁ Apoiaiafaede Il ITardl Fid aad JRPpfad ST ififes UiaT BUH A<
3f1for giroft 7 w%ﬁ%ﬁmﬁﬁﬁwwm&ﬂ%

Z 1 2 I
Mehandi

source: Meta Al

’ o . ﬂ},.»;
Nagpanchami

Afare snfor ari=a g (Ethical and Moral Values)

Siafafaedr 81 9d TeRa oS TREU HRUITA TRuAR SR 3Md. A9 81 Raiavid 78
TSI HeaTal dhacs T Blcl YT 3Tg; a-1edc! 1o Uroft i1 T SHTvar i i J|r
89 3. Indian civilization 3 fUGITURA RIS IWURIgR M1 TRE0T H3d 3Mel 3%

Tieaids Hel( Aesthetic Value)

Biodiversity Safafaerar ﬁﬁm’lﬁ%ﬂ (nature) Uch ﬁﬂ? 31for S¢Hd (beautiful and wonderful) Ych 3G,
JaTERUMY — SHTATA (forest) S T&ATd ATATSl Wb I (listening to birds), PISIAT AT SIed Sies
faurar arent (watching a spider weaving its complex web), foar A= FRYeor HRor (observing a
fish) 8 U4 3NydeR® 3Nf0r HigH (magnificent and fascinating) e

Biodiversity Bl ad (writers) 301 FHal-T (poets) o Rfierda (imagination and creativity) PRI
&d. THeRITa! (tourist attraction) SRATE SaTaTaedT A=A YfHepT SoTTad.

3% SR (many countries), 3fABM (history) 30T Wil (culture) BT ITa SHTfOT Hrogi=a
gfaHigR (plant and animal image) At STd HRATHE. (India), 29 (Basil / Tulsi) Bl BIGCALIR G
(for centuries) GH?HT@IH?%’@@?I?H (spiritual importance) Hedrd! A SiTd.
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33 YRAHG wafafdudr Heaied  IUHH

(Biodiversity Assessment Initiative in India) YRd gl
ST 17 mega-diverse countries Uch Gﬂ% ST HAD 2.4%
YMEAd (land area) 3MAa!, HRAWE Higdded THU
TSITcUah! 7-8% SIaTAfaedT Sedd .
YR (India) 10 SaHmfers faumT (biogeographic zones)
3ed 01 YU fTATRId Aigddded] 8.58% WX WSl
(mammalian species), 13.66% gelt (avian species), 7.91% ' . : -
grof} (reptiles), 4.66% B“'J-I'EER (amphibians), 11.72% ™ (fishes) 30T 11.80% -Gt
(plants) 31|<300d|d YRATIA dTed! AIHua (growing population), Sicig e fawmy (economic
growth) Gﬁ%ﬁﬁ?ﬁm (industrialization), ECICICER| (biodiversity) 3fOT R YafaR
(ecosystem services) 3T 101 USd 3Te.

srafafaear snfor uf¥wwiia Fae= (conservation of biodiversity and ecosystems) gt IS
I §19 3], HRUT il HRATHT 31T, Taiaruny Sfor Aramoied R s e,
ORI e ST Siafafaeraa snffe Jeaier g e SaeH it soaRIMI=TTat aTaRd ST,
T IUHHTET WR YoId di- TRERIT YhRIGR 3Te:

a) T g (Forests ecosystems)

b) SN STaEd TFRGRIT (Inland wetlands ecosystems)

C) oY arfor It it (Coastal and marine ecosystems)

- UREGRIT (Forest Ecosystems)

TGOS TSI SIRA TTaT STl US, S AR I-RUaiag JIdl YHRTOR TSRl 31 dl a4as
qIEguaTd Ieera-1g g fiesad s sififaay (Fad) 4., 1980 (Forest Conservation Act, 1980) 3for
IS I YR, 1988 (National Forest Policy, 1988) AT THTA! SIHTSSIUIS G HTEHT Yforest
conservation) 3% g FesTa 3118,

Hiadl THUMGR GRG0 HRIGH TRARGISR Rfed! RITAT U Igad - IR HToT
AHTGHTTIGR ATGIED SR GARITUT HRUTTd 3T TR,

TS FAHGY ST SafafaerdT TREor amHed URAH IE-1a Tt drelt 31T

STaR® ek Yt afERAT(Inland Wetlands Ecosystem):

Wetlands 3NereR YHT SIfEHT 31101 grogre HiHar Sdrd. SfidRe IR YH! oS 7 SiaeR
e TErRh de Jud A9l SiafafaLdr Hida THTER 3iecsd. 33 THuRfig Yare, Swrey |
A, B ST AThe! TYS ae TeadId.

URATN 3NER YHAE AR 1,200 IRUCAT USTTd] eadld.

HRd HXIPRR 1985-86 UIA ?T@Tl AR H:'-:ﬁ Taed srfea (National Wetlands Conservation
Program - NWCP)TIW&H%

T HRIGHTT G%Q[ (aim of the program) BUS AR 'J-EZﬁ%[ FR&FUT(conservatlon of wetlands), =T
Ydld BRI (degradation) Ufdsy SRl ST e qHerite feamrs! a¥m Safafaed=an
(biodiversity) YUl TAREUIHTS] T RIGTUMYUMH ATUR (wise use) G BRI,

Maharashtra State Board of Technical Education. 44




Environmental Education and Sustainability gttt fRreror swier srrsararaT (314301)
IANTRY SO fFt uRE=AT(Coastal and Marine Ecosystems):

Coastal 30T Marine Ecosystems IR S1for fraRT ufeedwr
qRAdid 31T i H1S 3H1ffes T8 economic value 38,
qrae 3 (food), UTUgTd Hd water resources, 3101 dld sand
SRERSES Hel 3ad @S (high-value heavy minerals) S B B
3@?@3 (ilmenite), @Rﬁ:{ (zircon), nﬁ:rrsqrs‘c’ (monazite) |
ST U1 Bidl, S fh=T=ATaR=a1 a1 dH (beach sand) 3T
EEIGIGH
Coastal 30T Marine Ecosystems T 13,000 U&T SR EIGﬂ'cﬁ -
(species) 3fTeeddId. '
B IR Sfdes IdTgadra! (high biological productivity) 3iTa@et ST &rriﬁr 3 STAg ad]
(aquatic flora) 31O ot (fauna) ﬁlﬁﬂ 3fary (habitat) U&H .
YRAH (India) 31 'Coastal 37707 Marine Protected Areas' (CMPAS) &ITU-q ST Teddyd ., 3 gl
ggoiid TRET0T HIAGT 1972 (Wildlife Protection Act, 1972) 3idiid JaIaR listed) HRUATT SHTedT T d.
3.24 WW ?ﬁ% Threats to the Biodiversity)
T AT AIeS (human activities) Safafaedr TR FareTd 318 TR JHaHT! Slafafaedar .
3{Ted ROl &, ST "The Evil Quartet” 3 TGUIATG:

a) Habitat loss 3o Fragmentation (AT IRI WWWT)

b) Over exploitation (ST QﬂWUD

c) Alien species invasions (tRi'QﬁEITrl'IFﬂ%[ SHIh HTT)

d) Co-extinction (ﬂ?ﬁﬁﬂ@ﬁ)

1. Habitat loss 3TfOT Fragmentation:

;Tlrl\-lcrbﬂ A W\I’Q%C\H (Tropical rain forests) qafq%aﬁw 14% HHNTAR IRl id, T0T 3Tl d hdd
6% YHTT T, A ¥ BRI (lungs of the planet) TSI THTUMT ¥ H& THATE R 13!T
fohar TTadTes UeRId FUidRd ®e- MHN ST aTaRd SIid 38 d.

S{TITATET AT YHabitat loss) ST 3d UTOR 30T g uclt @fean Afifes MM dfa
BIATd 31T i Sifdearan et fFHTur gidl. UGWUISS pollution) 3@ TRTRIT )habitats) BT
gId 318, TS 3 SHasidie (species) TI@IaR Adhe A BId TR,

2. Over Exploitation:

A4l ST RIBR ST W Steller’s sea cow, Passenger pigeon, CRERECY ﬂ'ﬂff HIRIAT
(marine fishes) ST 7Y ST 3R

3. Alien Species Invasions:

R STTal (Alien species) SiegT FoaT URERIT 3TUTedT STdTd, dogl gl 3ThHS (invasive) oxdid
S{TTOT RS FoTTciea AR HRUNYT 3RdTd .3areRuny, Aied g (Nile Perch) 8 A T4
3Tfhapdidl dids feg eI (Lake Victoria) T STUIedTes, fauedT cichlid fish 2T 3 RITAE USTTal
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¥ ATl X4, Parthenium (Carrot Grass) JR¥HT HlchHP quri=t (invasive weeds) TP gl
TR e 3R,

4. Co-extinction:

gl TET] TSI (species) Y B4, dagT ot TSIl SaT gt fobar UToaiaR Sraeia 3d, T adid
¥ BIdTd . 3aTeRuNY, TSTH AT (host fish) 7Y AT, ATATR Hdcd Sfcial [ARY qRefidt
(parasites) QI Y gIdId ¥, co-evolved pollinator mutualism 0, SR TP SIS RATRE
HRUIRT )pollinator) T HTET, TR GU=T SitaeldIdRa! A URomd gIdl.

Hotspots of Biodiversity:

TSaRid gledic (Biodiversity Hotspot) /U d g U™ Wbiogeographic region, oy
faRa: Hrear yHTUTaR Stafafaerdr (biodiversity) 3MEed AT A=A <t Y BoaTeaT eherd 3.
B A3t & 3 gt gt SAIfOT TTuai=at USTTeid o™ SREH, A TR ¥ I0ar Jaro
(high rates of habitat loss) SITRd 3.

3.4.1 Swot Analysis of Biodiversity hot spot in India:

Strength Weakness
o U MIPs SIafafaerdr sffor Ecosystem o Stafafaerdr afor Ecosystem Services =l
Services TT AYRMATIR HRIG 3MTgd SIRIATET 3T HIUATa ! WRIER U
TEEB, 1IED, OECD, 3Tf0T ®lg! Udhed ufehar fohar A gumaidg el
World Bank 3{T0T GEF . JHTAY HI0ATd 3T ATel.

e OECD-DAC MIP &3 [dT SIS | o B UATETd THIGRMRITS! &R0T SHATIOT
RO JEITA (Policy Coherence) YA GITIAATS! HIvTcia!
3{SIST 31T 30T UN-REDD "UN acting safeguard policy CEIEEE| ATgId.
as One" SHTTT TN 31Tg.

o TP WRIGR ST S0 TATaRUMT | « UNDG SHTTOT UNCDR %S e 3ifor
@mwwﬁ—qﬁﬁwm TReft fAeerTa Stafafaemar sifr gaferoia
HRUGTT] ATURE SIT3, B UMRY JreA 91 I UdTI8Td Surogre! fafkny
(PRSP, SEA, 3Tf0T World Bank =t CEA HRIHY eI
30T PSIA) ma@amw
05T SRITGR TN TRATR B il

o UN TITRAT 31101 R I WRI SUoTl o SIgBSde Ud GIUdeaR 0l Bhad English
Ffafed AR UINTHE GXudSh Ul T U 3HTg.

Yal odld.
Opportunities Threats
e Networking platforms (PEP, e Biodiversity ecosystem services %W
natureandpoverty.net, dTed 3edTdes, 1 AT elite capture

povertyenvironment.net) T&Td mainstreaming BIUgTer ekl 3T )TEEB, 1IED, OECD).
opportunities I JHTONT aroRed] SITd

A1gId.
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e Biodiversity 30T ecosystem services T
poverty eradication 3{foT development e

B UdTTd SHTUUGITS 3feh fa=IH tools
JUINT Hdl SIS Yl )NBSAPs, NAPA,
NAP, PRSP, SEA, Gender mainstreaming
initiatives, REDD+, MDG reporting, UNDAF,
UNCRD, IPBES, PRSP).

o NGOs 13! funding TraTel eI
SRR fhar sifaya-ita 3y e,

e Convention on Biological Diversity T
Strategic Plan 2011-2020 BT Ydl
UN Common Strategy ¥U[1
qTORAT SIS, e,

e Mainstreaming documentation SINEIIEES
AT qWTad AU HidhT 3118 )Rio
conventions 30T UN branches).

Source: https://www.chd.int/development/meetings/egmbped/SWOT -analysis-en.pdf

Biodiversity Hot spots of Inida

- ey
e,
-
)
Auef”
-
.
o2
LEGEND
E The Himalayas
- Indo-Burma region ¢
- The Western Ghats o
- Sundaland
>

-300 km
]

C——s—
200 mi

Source: https://www.clearias.com/biodiversity-hotspots-in-india/

3.4.2HRATdE HEAT Hot Spots:

a) Western Ghats 3TfOT Sri Lanka: Western Ghats, o ®{Tf=d UTSd Sahyadri hills TU 3icdd

SITATd, HRATrAT Uf3d fopr=are THiaR 3fTed, FHR 30 d 50 Km 31d & .1,60,000 Sq Km &3
AT 30T TORTAURNT Gf&0 SIhTodd 1,600 Km TRRAS 3ed .mammals, reptiles, birds

31Tfor plants T HEA habitat 31T,
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b) Himalaya: a1 Hotspot A&l §Yuf YR Himalayan &3 )Pakistan, Tibet, Nepal, Bhutan, China
31ifor Myanmar A i YRAY .(vultures, tigers, elephants, rhinos 3707 wild water buffalo
FIARSAT AT Ut ST U= Hear S SHeosdd.

c) Indo-Burma: g Hotspot 2 million km2 U&T {8 tropical Asia H& TIRA 318 HTf01 3STal
I Safafdyde @M IerTsd 3Med ARl .12 gyfa el AdH large mammal species
BT 3MTed I .Hotspot T freshwater turtles A& STRI-TT endemism 3T8dwd ., Bird life
Y 3fid fafae g 3O STaed U 1,300 bird species AU 3BT,

3d b eI FelTe( Endangered Species)

S SiatedT Y-d Selg °e gid 31Tg 3101 S dadh<d Yudiae AMHRIY 813, QehdTd, AT Endangered
Species 31 TUTATd. World Wildlife Federation (WWF) = RED DATA BOOK fddT RED LIST BOOK
UHIRIA Dbl 38, ST Heheld fTeiedT Flora 30T Fauna T USlTatdl HTfgd od. RED DATA BOOK &l
Teh warning signal 31T, STt gfd ®Rd P I1 USTidld WREUT HRU Sdd AT 3], H=IYT
NEERCERARIGH

DTUﬂ) Animals)

Asiatic Lion
. Bengal Tiger
« Snow Leopard
. Blackbuck
. Red Panda
« One Horned Rhinoceros
« The Nilgiri Tahr
« Kashmir Red Stag (Hangul)
. Lion Tailed Macaque
Indian Bison (Gaur)
tr&ﬁ( Birds)
« Great Indian Bustard
. Red Headed Vulture
. Forest Owlet
« Spoon Billed Sandpiper
o Jerdon’s Courser
- Bengal Florican
« White Bellied Heron
« Himalayan Quail
« Sociable Lapwing
« Siberian Crane
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Il Plants)

« Assam Catkin Yew

« llex Khasiana

« Red Sandalwood

« Ebony

« Musli

« Actinodaphne Lawsoni
. Malabar Mahogany

SItavg "ad (@ dadH) (In-situ Conservation (On-site Conservation))
1. Sqvise WG &31( Biosphere Reserves)

B HioaT THueR TRfed &3 3rgard 1Y wildlife, smfeardt sfiaaieht, nfor a==ud) g uroft i=h

2. A (National Parks)
& o=l IR & srrara o1 wmvaT Fafifer Gemem onfor O siftar firesar snfor @i Tguf
TREUT I,

3. g=geid IYARYY (Wildlife Sanctuaries)
g orft S Sryd f51Y a3 a1 A, Wivhie qd YGRS QT ST Siftarrer sred
YUY YREUT el ST,
4. ufam 9983 ( Sacred Groves)
& o=t gas 3rdra 5 gl Sa enfor i wofi-snfor T Tguf WRewr fad o,
Sacred Groves I 3gTIg0l:

a) W 3O SrAfoaT S e (HeTad)

b) SR chedT (ISTIT)

¢) UfH UTe (HERTY 30T Peicep)

d) RIS, TaT 30T TR &7 (UGS Hed)

T-fg daeF (sifw-arge dadH) (Ex-situ Conservation (Off-site Conservation)

a) a99dl 3™ (Botanical Gardens)
gl SR W IR o7 e, BT AT FaagiTs SR AT fRrefom=ar Ig=- aread]
3107 e fRid et ST,

b) woiRETETe™ (Zoological Parks)
32ft fEHT0 fo1d SiTelt ad hiet Uit Uroll sifeed fabroft dad Sirard ifor &iell qaurd
Fell S, AY et IrRdtg & fobar srvaRuai=a gand Hfde ST i TRemr faw Sirss
.
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c) &9 9@ (Seed Banks)
2 areft ¥ s i fafay et anfor gfifes gl uondia s wftwardia SuamaTst
T 3NfoT TRfar Hat SiTdTd. g Siafafaedr feswa sauamara! Sfdr TRfa HRoamre! TR
CISEEIGIH
d) SI9® 9% ( Gene Banks)
& U YR aral RuifRed) 3mg Sit a=udt 3nfdr g srdfie uard wad e,
i, ATl — 3 fagl WIRS, a8did 1 MEaul fdhdT sitel Araaur.
ii. TTOGITET — ol dl WhISTHe YehTU] 10T 37 A daul,

Siafafauaa YRe&miBiodiversity Conservation)

UfAfATIE & ST B0l SMaad 3B,

& T SITOT UTUgieaT Yo URd Uil d1gd 3edH, TRBR TN TWddd! ST grelad 319
Tl 3ald 3MTgd.

& I3ATCAT I ST G=old § Iod IRGRAT SRAARIT B, JuT URfUcien mfiaiges W
TafaR 0T 3107 a1 T RITIH HRUFTd 3T,

YRAM e a=aeita TR 3P (Objectives of Wildlife Management in India)
TS U&Td Y, MTaRgeh 3rcid, Tral Aa i, 1 o Sdia Silg e,

\

Protection
through

Protection of
natural

Maintenance
of a viable

Establishment
of biosphere
reserves

Rabitats number of

species legislation

/ |

YRaMed safafaear GaedHrard) s g | Laws Governing Biodiversity

Conservation in India
1. The Madras Wild Elephant Preservation Act, 1873 — AgIRT SiiTell g<il Sae= Siferfraw, 1873
2. All India Elephant Preservation Act, 1879 — ffad 'J-H?'cﬂ'qe?ﬁﬂ'q'%h GI'f\%Iﬁ'qT[, 1879
3. The Indian Fisheries Act, 1897 — HIRWTd HeeaEas JAffad, 1897
4

. Wild Birds and Wild Animals Protection Act, 1912 — SitTert uaft 3rfor Sirelt uroft T
Srferfras, 1912

5. The Indian Forest Act, 1927 — HRag 9+ 3ffifaaw 1927

6. Bengal Rhinoceros Act, 1932 — 31Tl TiST | &UT S, 1932
7. Haily National Park Act, 1936 — geil JT91d ST i, 1936
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8. Bombay Wild Animals and Wild Birds Protection Act, 1951 — I SATelt urolt Smfor veft
Tveror Srferfrad, 1951

9. Assam Rhinoceros Protection Act, 1954 — 3{TITH TS HI&UT U, 1954

10. The Cruelty Against Animals Act, 1960 — UTOgTastel pdl ufade srfafrad, 1960

11. The Wildlife (Protection) Act, 1972 — g=aeiia Siferfraw (Hve&fom), 1972

12. The Forest (Conservation) Act, 1980 — 9+ 3fferH (ﬂﬂ‘éh) =YH, 1980

13. Wildlife (Protection) Amendment Act, 1991 — qgeiig Sffufraw RO (HREI0T), 1991

14. Conservation of Forests and National Ecosystems Act, 1994 — d+ 3ffor TI@TI gREwIT Tae
Sferfae, 1904

IN-SITU 3o EX-SITU Safafatas dad= | Conservation of Biodiversity
IN-SITU Conservation ((afifes aif¥rarara Jaef(
1. gran o gt 3T wrvgie et A9fie siftrarard )Natural Habitat) far wra
ffifa afvda Hvamor s,
2. IUANT. SATE geed SMfr wvaiaTdt Suyed, Rl § dadq w@iem Aufife
TS & d rd.
3. 3aIgXUI: Protected Areas ST @1 National Parks (TI@?J B@Hef( Wildlife Sanctuaries (EFquﬂH
HlWNUa( Biosphere Reserves (Gﬂﬂﬂgﬂﬂ@_q’ &ﬁ(

Afife sriRramarear argr "ad| (EX-SITU Conservation)
T 31ef: g 31T uTvgi it A9 SifaraTer S1gR TREUT B,

2. TiforaT: Safafaed=n T Yha- S TONTRISd I TREf0T 3M1for FaeH Hu!,
HE@: Gene Banks (ST 9 ( Hohed-T 3id Hew@rd! 31Tg, faviva: Hut fUds sfir aeiae=
BHRIHHIIS.

JaTexUl: Botanical Gardens (?ﬂ?q?ﬁ B?Jﬁ) Zoological Parks (EITUﬂﬂ"%'Wﬁ), Seed Banks
(ﬁ'CIT&[é?) Gene Banks) o 9%

In-Situ Conservation: National Parks 31101 Wildlife Sanctuaries

VT I) National Park)
1. URHTT: Indian Board for Wild Life (IBWL) JHR, IS I & TP ORIV &7 3ffg o frent

Aicd, eI RIS 30T ISt TRV HRUATITS! HIIHGRU IRGIT Sad Td,
2. A8 HRAIdI ufget JITIT I 1936 ATl "Hailey National Park™ (ITdT "Corbett National

Park") IR UGRHE RITIT HRUATd 374,
3. T:ﬁ'g Safafaude WRefr g grdve Famara! ageiia i geadie sromaedt dag=

=

w

&

4. ﬁnm Rrer snfir T udt Jwa- Jyuia: ¢ o/d, Had S UTISHROMAT WRAFT-
FTe! AT UG euiarad! Rar fad §Irs; Wehd.
5. SHAT: HRATd 104 YT I 3G i &FBS5 40,501.13 km? (1.23% HITIfeTh &, 318 (

(National Wildlife Database, May 2019)
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Jgeita AR Wildlife Sanctuary)
1. URYTET: IBWL TR, 3HIRUY UM 31 &7 o) IR, aR%, ypsu fdhar Ao 8

yfaefid T (had IS SidmaT FHaFumardie gRarri faa Sifd.(

2. W@T: T 1992 TAd 416 HARUVY YRATT gidll .2017 TId HRATT 543 F=aeiid SYARTY
gIat, Sff 1,18,918 km? (45,914 sq mi) & ST,

3. HARITY: TGS FHIG: SHAT ®1 are $ad! SIdId, URg @Tid drgl HET
HqUia: RI&T <SAUFRUY) *Abhyaranya) TU HId T ST,

4. ATASAP YART: STHARUY AH TS GalT ST,

5. 9uf}: IUCN Category IV Protected Areas & g0oiid SHARUGT THIGRT BIdl.

YRATd T Hexdrdl a=aoiig Idid
State Wildlife Reserve
HERTY U, A1GTTd, GIh1-hIaPhIe]
RILIY »gO
AgTGg SGUTHTHT
IR sur
3fifszm Rioiure, os ob
SEIG] MEIRER
ISR JURJHIR, ITT

Rigeia CACESHI
IR RSl H3HoTs, SUUHGTS
FWR UG HIac, gUdl
tr%msilnci g, STGGTIRI, SR UTdh, Yarad
SSUMTS U | ATHGID]
3 DI
ToRTd R
PRD AR
HETard IRIBRR R URard
1. SRR Eed o aifRe naee! Ikt 3 Safife &9 adg wur fawmrlt
2. Bt U T=ieE SMfor Safafaedr TRefumTs! HexaTe 3], H3T & (Core Area) 30T
THR & (Buffer Zone) 3/ GF J&T HFT ST,
3. G YRATd 18 SffUgfaa srewiaR e smea.
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‘_.( Transition area (Area of co-operation) )

WW(Special Projects)

1JI‘IﬁHEE‘I’CI'lT\T)Project Tiger)

1. ATITeAT SR FUTed™ U BId ST 1970 AL YR a=ueitd He®T+ (Indian Board for
Wildlife) T faRIY TR B daR datl,

2. YRAIS ardid YaeH HRugra! 1 TE 1973 sl 'Tiviae SRR Y= HRUATd STl

iR Rig &« )Gir Lion Project)

1. 3MRATE Rig )Asiatic Lion) TeAT Hdes ToRITeT IR SHTET SMeddarg drd! ga .41 200 Tdd
T TR B,

2. 1972 AL ORTd T IXHRA TR Rig SIUIRUI HGRITIARITST TREVT AT TR Bl .

fRHTeIa SRl G Uehed )Himalayan Musk Deer Project)

1. &I T (Moschus moschiferus) Jaf Iqul fRATRl U Sfleedd 3, UG Il
AR i<l HiGAT THTUMR RIGR e,

2. T T AT HIS! U¢ HTedTdes SR USRI BT AHARUAT (Kedarnath Sanctuary)
TREUT Yohel AU 3Tl

Wﬂ'ﬁ'iﬁm)uocodile Breeding Project)
1. YRATd BT 9 YHR=AT TR T °¢ el gla:
o HRUS )Gharial - Gavialis gangeticus)
o TR )Mugger - Crocodylus palustris)
o @I YTUgTId AT )Saltwater Crocodile - Crocodylus porosus)
2. UNDP T HedIH YRd SRPRA TR Aqe 30T AT Udhed & dhal.
G?ﬁW)Project Elephant)
1. YRATET ¥t ATPUBIT TIEUT SATIOT HaehT HxuaTa! 81 dhed Y= HRudTd ST,
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TS TId HRUATd AT
3. TSITei TR UTHHEA (Rajaji National Park) 81 SHfERT TARITTHT S $HRUTTd ST,

Sample Questions

Q.1 The Western Ghats Ecology Expert Panel (WGEEP) o 3(&IE DIV Gldl?
aT1Yd fade
b. BT UTCHR
c. A1 TMSTied
d. 9T IR

Q.2 Environment (Protection) Act Sfaiid WIeitaUe! BT IsaTd Taifde Ecologically Sensitive

Zones 3f&@d ol &H%H’?

a.
CHAICH]
dT[SRTd
Q.3 Environment (Protection) Act Sfaid WUt BT foTeITd qaifees ecologically sensitive
Zones 3T TTd 3TRd?
ATGUR
DANTR
AR
dTifean

Q.4 Tropical forest Hiﬁﬁﬁﬁ felt million species 3Teoddld?
a.b
b.7
c.l
d.100

Q.5 Chipko movement 10T HGHRITET Y= HRUATA 3T B2
a7[dcle UG )Grasslands)
.bSITTeT) Forests)
.cdTesdc )Deserts)
AT )Soil)

Answer Key

Que. No 01 02 03 04 05

Answer C a C b b
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gfe- 04: Tafaror gguor

(Environmental Pollution)

o fawg fAsosit (co): - Tafarofia g et HRuamTe! Hefd SuraaeHT A SR

. Rysia Rrgror afvomy (TLo):

TLO. 4.1 feoiean FauiaR semfd TguuIe aefid o He.

TLO. 4.2 TREUTAT TAHE TATe TV AT ST HRUATH] TRord SHifred R He.

TLO. 4.3 G&fdd UfdseTdre SUriar iR s fgaedn {3l groardt 1uraxd 3.

TLO. 4.4 AT GHadTe Ulaid oy IRGuITdT arg Ugyur fAafd sxuar Tga 9.
TLO. 4.5 e I AN -1 UTdes ! gamT Siifaeas.

TLO. 4.6 41T 9 o4 TGN 701 He T YfHeT Sfll Saraeraie quid .

4.1 STBFRM TP UERM, ESUH (Definition & Types of Pollution) - TR 3f8 SMefhea
(FF TS):- UgHUT § AdTaRUNd gl Re Uard fdhar g uerifar e 318, Saes A4l 3R,
TAfaRUT 10T il WeTeHiaR Uftigee UiRomH gidl. § a1, aTo, HTh ST ea+t yguunys fafay
YHRIAE IJnard b,

4.1.1 TT3UH 3AT® UGRM (Types of Pollution):
1. Faff® uguur (Natural Pollution):- A4 GRA&UTRIATT " {dh HRUNHS SwdUMR
T,
TAFE
a) SO I (1G TIeUl, Yeh SHSREs YRB d1).
b) SHIATCE T (4R 30T HTe A S IcToH).
¢) YD TGS (TR UTicRIaIe Hev).
d) afife foeronerf e ST 719 Ie).
2. TSP (BT BHS) WgWUT (Artificial (Man-Made) Pollution):- At fhardamiges
AR
a) NS Iego (FAuTE arg 3nfor T TSR HRIEM).
b) TTET™ UGHUT (HTe HHISHATS S, AED AR ARICIoH e gy).
¢) TTRC® HaRT (STHI SIOT UTodTd AH-aaifSUSad ®Hax] o).
d) IS Tl (dd 5T, Uldd dorl fdeedie).

Maharashtra State Board of Technical Education. 55



Environmental Education and Sustainability gttt faveror swfor errsaraaT (314301)

4.2 ATt / ST IguoT (Soil / Land Pollution)

4.2.1 UR=g; - AT UGN, TS STHH UG SlTd e Sifd, SIHeRS gard, I8 T
HoRT AT IR AT IUradal SRl deH 3ig. a1 giiddge ATl
gulerdl, I dT@ 10T THUTE SohIRRCH=AT SRR Ry gidl.

Fig. 4.1 ATdl / ST gguor

(Source: - https://www.earthreminder.com/land-pollution-causes-effects-solutions)

4.2.2 8 BIR USId =4 3T ﬂﬁﬁ'ﬁﬂﬁ (Need for preservation of soil resources):- ATl T
qaYd 9Rfe Tld g St IRudi=a Ay JuY ad, Sharrdt fFaRi™ yeH &xd ST
TR ud A qul YA SoiTad. AT ATl S HR0T Sa=ad 3o

a) TR a1t =mya Qe gRAfET .

b) J&HSHa HTIOT gsitaT THd gd.

¢) YOI RamsHe Had dd AT dTederd Ufaafid dHd.

d) BT Rics BUH B B, T8I arg HHT DR,

4.2.3 HTC/STHH UGV RO (Causes of Soil/Land Pollution)

SN S YT, IATa= Sfor fawrea uerd ardt g wwama.
a) DICHARID, Fdrar o RiTAmr siaftie aTiR dbed ATt g gidl.
b) TS Pl cTh e Hrdd! YU 0T Uiyes dicl HH! gidl.
c) hebic faaRes Ardd! Juiddr HHT id SHTOT TNl dTad.
d) TSI IARUMges STHH ST ST fAWRY SerT ST g,
6) WIRCH, 3-FHaRT 30T °TdHh HTRT A gioid B,
f) Oifery 311 TR SBd Uedrd, Sares ATl 9e 3ilg.
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4.2.4 QTATAROT SATIOT AT Siiq=TaR ufkomy (Effects on Human Live and Nature):

a) dTdTaRUIaR (On the Environment):
a) I dTetar URUMHE ®HRd 0T HHfl SdTGahdl HH! .
b) G AT T UTUgTT IRRT ST,

c) USNd HTaURIA Yes 311 I™rRIfdh Yo ga=ar oIdar GRUMY HRdrd.
d) T I8 GeFsia T g-aeiigiean A MR fotwmes id @

b) AT SitgTaX (On Human Lives):
a) AW} AT YU ides 4o Uy, @ T ST RIS e o [dhR 81 Jdhdrd.
b) UgNd AT UehTdR URUTH Hd, WM SRR Sidd gld.
¢) XUl IATEH HH! AT ASRIST 30T 37 RAST IraR uRumy gIal.

4.2.5 ATATAT UGUUTRITAY UfdeYTe® U (Preventive Measures for Soil Pollution):
a) feg @, Ui hRfqur o HHIdHHI HlehRIS 315t aTux.
b) TG, HUIRET IO ehpTaAd HadrAl IR [degale AauaN WMailied Hel.
¢) YU IGUIITST HTFOT AT oIl YURUIMTS! TS Araul,
d) 3NNl g 3 HeRT SUTRTATS! H6 R ANIGRIG dd SHTd ST,
e) Gd UaId FHIeUaMNTe! SRMTSTRM, WHCRATSUR SHTIOT AT ¢oT aTuRT.
f) SIRd R ufaefid &= 3for Sia-srie 3 aTaRT.
g) o1 UGl Mol SEagR FeRT fdegdre Arauary Weed &R,
4.2.6 GISABTUART  (Soil Conservation) - Higd BT TgUTS] AT ¢, e STTOT =M
S AR Uil Saad B Yo H&Had THaT. 8 HIdid SRIY IRGUAT, il IcATaGhdl
JTefauaTd 0T ATATaR U &0 HRUART Hed .
1) fts Bk Giga sraa= (Need for Soil Conservation):
a) AR 30T U0 YJUITIRE CTudigerd TREUT .
b) MY Rl ITG AT hd.
c) S i U Ui,
d) I SHTIO1 HaATgR ATl giady Uidsfad S
e) AT SHTIOT GEHSIaiara! o IRad.
2) $IUH ATE Algd SUSTH (Causes of Soil Degradation):
a) TS Plg Ul ATl SRARFA IS P,
b) TR SR TR IUciTd TR0 BT gl
c) iU STIOT W7 feh AT eIy HIdll HHT PRI,
d) PIcHATIG ST W SR AR HT =T uraie gt Uigraad.
e) Sd-Fikpidarar S0 HIHI-Uieh HH! HIdTd U,
3) AYSH 3P Higdd H-HARH (Methods of Soil Conservation):
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a) mﬁgwwm@mmwmw
b) nﬁ%ﬂ&ﬁmﬁmﬁmﬁmﬁmﬁmwmm

dadrR .

c) Hradl ghled IRGUARATST 0T Uy HHl gIuamurgH J[uarra! g U
gldld.

d) qﬁﬁﬁﬂam@ﬁqmﬂﬁwmmmﬁwmm
yq .

e) ARI TOT UTUAT §U B HRUGNS U T¥Hg s ARTaS HUl,

f) T SARFURE TREUT HUGTTST SIO1 Yo &HdT JURUIMTS! AGUIRT dhag?

g) AT T STa- HRUTNTST HTOT U HHT HRURITST ARUT T,

hy IR HRUGMTET el a8 eR0! S0 YTugTe UaTg SHIfOr ATcfie Jhdr g,

i) AT RARd HRUGMNTS! ST HRTd TS ARTaS Ul .

4.2.7 Government Initiatives for Soil Conservation:-

a) Integrated Watershed Management Programme (IWMP)

b) National Mission for Sustainable Agriculture (NMSA)

¢) Soil Health Card Scheme

d) Rashtriya Krishi Vikas Yojana (RKVY)

4.2.8 IAftrey 3iTw Aige =AM (Benefits of Soil Conservation):
a) Pl IATGDH A GUR.
b) ST faged ufasfed Hxd.
c) Hc guidar .
d) UR SHTfOT St UgyuT St i,
e) fewprs fawmm grda aq,

4.3 T Fg™UT (Water Pollution): - 7T, qaTd, el SeTcT Sfet STl gfid B0 Torol Sl
fafae g Ugu® BIMBRS TG A Bledl A< fdhdl A& S AR S ST,

Fig. 4.2 el UGyl
(Source: - https://images.app.goo.gl/8iv2X2CxmNwV7WKZ9)
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4.3.1 5T WU Hid (Sources of Water Pollution):
1. 99fife Aa (Natural Sources) :-
a) SATCTEET 3o
b) I YU
¢) T &IH
d) foafed dfsg gard
2. 89?8 HId (Human-Induced Sources):
o TAuRt TR, S 41q 311 SUAR 9 dHald Figumul T Wed .
o Td, BICHIRIDG 30T el Fegcdiar SAfeied arR YEHET M1 Yoid g
H.
o T BT, fSesicq i Ae Hend oa SR fdegdre dradrd.
o AM-IRASUSTA W FANT dler SIS, YFRY Sa=14 g1 Ulgaad.
o AT CHIAYT TSl HETITRIAT UgfAd Hd, SaHes AFRT uREwIiaR afkoma
Bidl.
o I AIHL TRE UTofl HSdTd, STel1d SiaTa 319 adld.
o U] YHeY ST JYHIT JIAUT T BT Terf qrugrd Tredrd.
4.3.2 QAT 3T Sftg-TaR URumy (Effects on environment and lives):-
1. AT sftg=maR(On Human Health):
a. SISl IT: HIART, TIPS, U,
b. BT Aed favaryT (R, g4) —RIAsed ST THUS fddR gia.
c. UgMd UTugTe Ve INT Ui RIeRT SMOT fauaiet drafdaR UiRume .
2. S Sifa=maR (On Aquatic Life):
a. fauRY arga A/ 3for IRl Sitg =Y FRar.
b. ST HRA (STaT NYDHGH) AT &I, RIS UTda] BT B 0T S
SiaTT EHRl.
c. SR 3 IR T .
3. QIdTaROMayY (On Environment):
a. giNd Yord foudre aroft sRERfar s+ad.
b. g T SMTOT Iard Srafafqerdr Sfor Arcie uradar gRomy e
c. TSI UgNUMTHeS §aTH dad AT IFRY g%l HH! §I0aRT §TAHR AR
4.3.3 Ufad TS UM (Preventive measures): - A% Gl & HTOT T T
R -1 U101 iUl Sard UebR 31101 Ugaii=il (afRd s ST, e,
a) UTUGT=AT JUARIAT UGl (Water Treatments Methods): - 3t &R
IR Ulfgold ST HeRT ITARINS! aTRd. oid Siime S goargdf
NN BRI faved Hu fhdT Iy TR SUAR HR0! TTRIS 38,
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b) ITETAM® Wd 30T BleHATRISHET qTUR HHI HA (Minimize the Use of
Chemical Fertilizers and Pesticides): - I Td 0T HIcHATRID €T aTuR
FROAN T8 el urfeel 31foT Wi @d fohar =i wa arRoar ufasfid oo
Ui, Afad Adl Ugdicrs g HRor 3101 Yrogi=n Wdfer araR 610l g1 T Il
AN TR, § BIMHRS UGIT UTuaTd Ya=T SHRUATART Uidaiad Hd.

c) UTugTET ST SudRI(Less Utilization of Water): - 3TUedral Urodr fagadr
TRIET BV ARG D 3T HRUI dgdh STy 1O RIS SHIARIST Gediarid dhdos
1% TTUT Iudisy 31T, R, Tlacicy o ATaR AR UrudTe) sad 3UHR0l R
HE ¢ TEoIIUl Bl OS> . GrieH Siia-Td, 3! U AgM AR 83, &Id O,
Gt RO SAT! UTuaTd dTerq Rl

d) SmaTSieT giraaardl urvardt quraoft a0t (Keeping Water Checks for
Lead Contamination): - SR UT0gTd UTsY R §¢dl 3RId fdhal °RTd UToi aTgH
AUIR R 3&d R Arges JATare! [AveTyr 813 Wdhvd, ST AHRIITAT JHRT 364,
YehdId. WUF, UuaTd R e gRfyd sxvamét § Fafiiduo qura aifes
3T 3G TN, TR W dGdedl SIS, BT [dhdl Tt ftheex RITUT ohall SIS, bl
e) 3TU -T3R TUGT Hd Ugd &0t e1esT (Avoid Polluting Open-Air Water
Sources): - ®RI, dd TS, TG, W, HICH-IRIPG SATGT UT0ITHT IRRTA AT
Il AU s Ulfgold. WU, $HaRl Uugradl YRR YR HRUATIRA
RAUIRITST HeR] S fhdl TadTd derl dg HU! Yieard.

f) UgiaRomg SgPd Idred araRl (Use Environmentally Friendly
Products): - dfgd IdTeAd AR, @R 0T ATURNKI GaiaRor i gaiarofia
Tl IR dTedd Sd UgHUT HHT hal O, dhd. HHT, JHaIR AT Samaemed!
Y < ofd UEHUIT=AT IROTHT FHR STUarTet QU Suged 3.

4.3.4 BIS water quality standards for domestic potable water (1S 10500:2012)
The Bureau of Indian Standards (BIS) has set guidelines for safe drinking water:

Table 4.0 Showing BIS water quality standards for domestic potable water
(1S 10500:2012)

S.N. Parameter Acceptable Limit Permissible Limit

1. |pH 6.5-8.5 No relaxation

2. | Total Dissolved Solids (TDS) 500 mg/L 2000 mg/L

3. | Hardness 200 mg/L 600 mg/L

4. | Chloride 250 mg/L 1000 mg/L

5. | Fluoride 1.0 mg/L 1.5 mg/L

6. | Nitrate 45 mg/L No relaxation

7. | Lead 0.01 mg/L No relaxation

(Note: Water exceeding permissible limits is unsafe for human consumption.)
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4.3.5 9feX HT-HARM (Water Conservation): - § ®eRT TISUIRITST TOT Higsardier foreaiarat
SUAKIAT T HRUATIS ! ST I HIAEH STIRITI SHATIOT M aToR Haid Hd. 1d aroard
IR HH TRUGMIS], U IS HRUAMTS! ST A4fifer avar wia IR exuarmét
1. s wi¥ diex STH4d=H (Need for Water Conservation):
a) dIpIB dleie drad! TR,
b) SUIRIA T TG ATl DTS,
c) 70% TITSAT GTuTe RT3 araRe Sifdl.
d) ST BRI, LT, TeATd SHIT0T YT,
e) HH! TT0ITET IR SUAR U RIGATTS! aAD Ioll HH B,
2. BYSY AT giex FT-HIRA (Methods of Water Conservation):
a) BTS%RIeS Add H=9a% (Household Level Conservation):-
a) TIUT o 3107 U govd .
b) HHI-UATE WReed, SI3Id-TIRl cIgaicd.
c) SRTHTHTTST AR ARIAHH UTufl g8l aroR.
d) SITRAT, GTet a1 fdhdT gTd Y.
b) TRIFRT HFIIH(Agricultural Conservation):-
a) Wiic a3t A< uruf faeRid o, Harl HH! .
b) T BRI Tof.
c) Tl 3farar fehdd daa Ifor srefiya HHt dHd.
d) TToATH HRIGHT JUR.
b) 3Menf® sTIdRF(Industrial Conservation):-
a) 4g 31 UfchaHe T8l aTIRIHT6 ! JISUTUaTer SUAR 60l
b) 3NN Ufhaare! urayr aroft et w0,
¢) drex-Hrierd fdeHRur YurTet aroRul,
c) ¥die} grdfeeT(Rainwater Harvesting):-
a) T ATORITAT ISl STy ed Uradrd aroff MesT ool
b) SRR ATOT TATGHE UTaTd groft qraaur,
c) YoId UTded! gl U HIeUl.
d) A gaiex A= (Groundwater Conservation):-
a) TSl fafed TaR wRor 3nfor 4ROy qur.
b) YTaTEl FABIS HH! HRUGMTS! 30T UTUaTd YU 16 [qUarRIT3! STs ards
P,
¢) yHfdie sifd-fowR g,
4.3.6 Government Initiatives for Water Conservation:-
a. Jal Shakti Abhiyan: Campaign for rainwater harvesting and water resource
management.
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b.

d.

Atal Bhujal Yojana: Focus on groundwater conservation and sustainable
management.

Namami Gange Programme: Clean-up and conservation of the Ganga
River.

National Water Mission: Enhancing water efficiency across all sectors.

4.3.7 99ftheq 3t qlex H=aa= (Benefits of Water Conservation):
a. Yfawrdia feaiard! uroft arad.
b. uTogT fod it B,
C. UTUgTHl HHaRdT Ufaeferd &
d. SR PRI HY TG B,
e. O SUARTA Il GTUR HH B,

4.4 9T UGWUT (Air pollution): - g BM®R® UGrIfgR gad gd BI01 3iTg SurHes H=dT il

IATERUMER Uided aRumH gidl. § A9 (341, SaaiEd fawhie, AEEwRR) fdhal amaHita

4.4.1 919 WUt HRY (Causes of Air Pollution):
1. A9fif® (Natural Causes):-

a) ST ATRIES (SO.) 3T 3R I Reflo.

b) HTET ST HRES (CO.), BT HHISGRIES (CO) 3T micageie Hex Idfoid
DR,

c) fdifad aRi® ¢ S ga= oI HH! HRard.

d) faafea dfea uerd 39 (cH.) s

2. B9 %8 (Human-Induced Causes):

a) HRAYTE TFRINC T CO, NO», SO, 301 PM 2.5 R .

b) PRETI TR ST RIS S, Ao TS ST T OIS T TS,
¢) ST AT, Bl 30T SRAN §IFGRS HUT Ifod PR,

d) HICHARID, Wdid SR aToR 10T {UBM AR Sead 3Te.

e) O IR fauRt ¢ah 3111 MHErSHY I Hreara.

3. 9rg wguurrEr giorms (Effects of Air Pollution):

1. Tl RIATR 9oy (Effects on Human Health)
a) SHI, Shrfey, FUGAdl B,
b) = Yadard, gad .
c) HshHUT! Hag-T=ilerdT dareel,
d) ST ST Or SRR,
e) fauTuf= Srw@Ie UeRMYe.
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2. qTATaRUMaR 9oy (Effects on the Environment):
a) SO: & NO. Ufdfehd UTvar a1, gHIBRS U, ATt 3111 SHRIE.
b) RSN I Tdled aIHTHED TRTGH <drd.
¢) USRS UgH® THTRILATOT 30T ardiar uRRumd Hdrd.
d) UgH® SRl R §ldTd, STaild SiaTel 31 Hdld.

3. g=geitaiar ufomy (Effects on Wildlife):

a) AIgSI-Id fa gl 3n1for grogiar ufkomyg SHRdra.
b) 3RS UrHY 0T e T3 gYd SR ShIRed.

4.4.2 Prevention & Control of Air Pollution:
a) TSI ATgde, R 30T Se--FHTier g aTu.
b) Zalfaed dTe ST dhicdd SU- (TS, BGISH) Uielied &,
¢) TSR fhegwH Riew 3ftr Soiagie (e Wiftced wiftd &,
d) UGWUI fATA1 HRIG TR DT IO foed=R Iedrg d=iTd fRige &,
e) 3T BRI STAT HH BRI 0T HeRT FAHTSHIAT TiedTe T,
f) fca < efor FEfa 9d IR iefed &,
g) DI -RMYA YUITATST 3107 g uradT JURTIARIS! TS ANTIS B,
h) QBT THaRUINY IR d Taaiaed RI1ard .
) S ZAUTS! IRBRI YR Tolgd .

4.4.3 CPCB norms of ambient air quality in residential area: - The Central Pollution
Control Board (CPCB) sets limits for major air pollutants under the National Ambient
Air Quality Standards (NAAQS) for residential areas.

Table 4.1
Sensite Area | Industil
SN Pollutant Time Weighted (notified by Residential,
Average Rural, and Other
Central Areas (ug/m?)
Government) Hg
. A I* 24
1 | Sulfur Dioxide (SO2), pg/m3 Egﬂfs** 50 - 80 20 - 80
. — <
5 Nitrogen Dioxide (NO2), Annual* 24 40 - 80 30 - 80
png/m3 hours*
Particulate Matter (size less "
3 than 10 pm) or PM10 ig/m3 Annual* 24 hours 60 - 100 60 - 100
Particulate Matter (size less Annual* 24
4 40 - 40 -
than 2.5 pum) or PM2.5 pug/m3 hours** 0-€0 0-€0
5 | Ozone (03) ug/m3 8 hours* 1-hour** 100 - 180 100 - 180
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Annual* 24

L P 50 - 1. 50 - 1.
6 ead (Pb) pug/m3 hours** 0.50-1.0 050-1.0
7 | Carbon Monoxide (CO) mg/m3 | 8 hours* 1-hour** 02 -04 02 -04
8 | Ammonia (NH3) pg/m3 Aﬂgﬂz* 2 100 - 400 100 400
9 | Benzene (C6H6) pg/m3 Annual* 5 5

Benzo(a)Pyrene (BaP)-

*
10 particulate phase only, ng/m3 Annual 1 1
11 | Arsenic(As), ng/m3 Annual* 6 60
12 | Nickel (Ni), ng/m3 Annual* 20 20

Note: - * Annual arithmetic mean of minimum 104 measurements in a year at a particular
site taken twice a week 24 hourly at uniform intervals. ** 24 hourly or, 8 hourly or 1 hourly
monitored values, as applicable, shall be complied with 98% of the time. They may exceed
the limits but not on two consecutive days of monitoring. Source: National Ambient Air
Quality Standards, Central Pollution Control Board Notification in the Gazette of India,
Extraordinary, New Delhi, 18th November, 2009.
e Ui eaeat HadardY ayiaare=ar ga=al urawi=al e ey @relt faa smed:
a) 1Sc AU 301 T HaREAT HIGAT UgHUT WU dHidmH 25 HieR SfdRIav34rdl,
b) I XMyd ATRT fdhal URURTUREA g ST,
¢) /WS Fasadh uge <Y sraadidt (gratuvft fdrar A sivs™ AR Iuds
3T, U Y, HROT oA UaA GRRE T W FHE d6d B el ¢ el [G=MYd
TS THh,
a) @ oY fo ey ToRWI I 3d dY 39l UTfgel. 8 Td STojH! ol 3 UTfgol.
b) TG ST THHAT YA, o=t RIGRY il ST bl FefelT sghe A=A @ 3 Hier
3T HRUT A SHAITID HUT MY Aehd o TGO 9 HRal
a) JUDHRUN T URAT IATYRIA 200 HIeR SRTaR T SATTd. Ires AT gTerdTeii
HIYATHE To=T HRUATIRIA Y5 A,
b) TEeaR (HaRT, g, groft, 3. 3.
¢) XATIRLT T Ufged iR T IXATER ATAUIRAT ATg-edT TaR SHaagd 3.
d) TR FTSTURH HHIqHHT 20 HIC aRTAR R0 SIS 31T,
e) DIV SHRAURA Yo SR YR AR SdIUET gWe 31T,
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> Ugudiedl Aasiardt Anfexias awd (Guidelines for Selection of Pollutants): - ®Te=
AR, S02, NO2, SPM, 30T XquH fRaffaaol Aise Sidrd. gYiadreeal gl
UgYD oWid HIffquul isTe S0l S{a=de 38, Wid Sudsy ey Uldirsiaed guidt
STASIHIS (PAHSs) 30T 3 UTdTd URI&0T Bl SIS, Xdhdl.
a) GIc didha¥dl 301 HiaaT HIuNd XgaR! fdHhIolt, S02, NO2, RSPM, SPM 3Ifor co
UTd31d URI&UT Bl T3> Qe
b) 3NN &31d, RSPM/PM10 SO2 = TRIEIUT il S35 R,
¢) SPM AT STHSHTH IR FTcied HIT-Sd YD @S] el SIS, Kavel!.
d) SI3AfdS Tl ST YR 3NSNd U&7 ol SiTS; b HRUT AR G|
2RI 3N 03 IURYT 3R § TR gid TehiHdid IRIRIAEGR daR &
S,
4.5 &= gguT (Noise Pollution): - &+ TgyUl U 3faifesd fohar srafties ea=itan deH 3mg ot
T ATdTaRUITd S0y TUTA 3101 AT SRIATER SO gsiigiar URUmH HRdl. § SRied (Srah)
A HioTa ST SATOT ST of RIET HaTeUel SIRd 3Rid dag] gIeR® &d.

4.5.1 GRI&rA 3farer grasi(Safe Noise Levels):

e Normal conversation: 60 dB
o Traffic noise: 70-85 dB
o Harmful level: Above 85 dB (long-term exposure can cause hearing loss)

4.5.2 31 UGUUT | (Sources of Noise Pollution):-
1. afif® (Natural Sources):-
a) QTG G SIRTA ATaTS! FHT0T ST,
b) SIdId SH-SRed Fafife @,
c) SFM®, did STdTS.
2. ﬁﬂﬁ‘s’(Human-lnduced Sources):-
qTE, T, TXATR SEHTH.
453 WQ@WW (Effects of Noise Pollution):-
1. HHG SRIATER GRomy (Effects on Human Health):-
a) Fdd URTAISR Yau] JUMTeial I .
b) WIcHlad! Ulde! dledd, SaTHes UM ool gidl.
c) e anfor y&war ad,
d) BT TR Yadard ST g et dTed.
e) UM, FReror anfor ¥ycftar ufvome g,

® a0 T w
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2. geitdiar givomy (Effects on Wildlife):-
a. &t 31for uroft Hare wrevaraTd! duy B,
b. RIS SIO1 H-R FeAT UTogRaATcie STATSITl STeitd Hollciay URomd g,
C. SATATSITHT UIdad! dlgedrges UTofl Ridiiar ST,

3. IATeRUMaR URuMH (Effects on the Environment):
a. VSTl Yo 3107 SifEfedrar ukoms gial.
b. SIRTA AT U ARG 3101 Yo HhHGad e Kb,

4.5.4 F3TF071 3101 ea+{t UgwuT U (Prevention & Control of Noise Pollution):-
1. BRI (479 3101 H1a¢ (Government Regulations & Laws):-

a. @t wguor (Frawer snfor frdsromy fAram, 2000 (WRE) - SfRT @&+ Uraadt
TRYTT P,

b. BTUNE, TTesT SIOT 4Tftfer f3HTon Sirareie e 3.
c. TAarft yrma arR wfcefd o,

2. 9gfaad ST ¥a™ Iur(Personal & Community Measures):-
a. rs a0, Y3SY® fde! RAfid .
b. HHI-HTATS STDHRU HTOT WIS SYThT TR aTuRor.
c. ufadferd g1, =ie 2t e
d. I BTF®RS GHaTaEd R18707 T,

3. 3TN Sfor 2redt faeA (Industrial & Urban Planning):

a. SN & FaRf FHIRE R 3aul.
b. I ABY MTE HRURT SiHTH foharepary Faffed B,

4.6 DA ATOT IeT PR EWRIAGA UguuT =101 Hges (Pollution Control Boards at

Central and State Government level):

4.6.1 UR=A(Introduction):- UVl =0T oS (divfte) gt gar, Troft sfdr sfaster gguor urdet
xEvE, e onfor fdfa HRuaTd SeeeR WHR! =T 3ed. o Jrawi-e R 3T
TATaR UM I&UT HRUGTST GAfaRu g ST 4RuM are gHfEd @i,
4.6.2 HETT UGUUT fRI0T HEB (CPCB):- e UgWUT FEiAul dees (Ui § TafaRur, a 3for
ST J&d HATTT (THSNEEW ST1OT i), YR TRHR fdifd a4 TRT 3118, § 1974 T groft
fase i s ugwor ufaee Sfor s siftifam, 1974 = siavia RIUd dal et Mo Aa”
W3R (ufase 3nfor ggwur ufaser Snfor fd=on) sifefam, 1981 sidiid ifigd ol T,
4.6.2.1 A 38 YIS T 3IT% CPCB:

1. ol T[Ura, YTugTdt Turai IO e+ Uraed Imdt Heh e .

2. JENTETST I&oi SATOT TT9 HateT URHIf .

3. AP BATS VIS GE/RE HIIHH (TTITAUY) TTafdd,

4. T GCEREIGR ST UGHUT Gk STToTd B,
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5. YUl HRAWR yaiaRofig fAawidt simaesault .

6. URUTT SHASITAUN HRUTTT THUITS e ANIGRIe 30T T8 .
7. G AT S0 SN 31TST SHTAISTT .

8. TTaRUT TREUT SATAIH, 1986 o SrUTe AT B,

9. TGO SERTHT T 30T &8 SIRT .

10. TaTaRofiy fRiefor HifgH Smaiforg .

11. UGN FAR=07 ERIMTaRTe SRR U8 od.

4.6.3 IS YGUUT fGA0T A1S (SPCB):- Ud® HRA AoATd Isd UgWUT a0 Hees (@auiefiah)
3R, o ATdTdtaht 3foT Teifera Iog TRSRT S/RTAT BT B, THUI e RITGT drex (Wfdey
30T Foi=oT Trgwon) iAW, 1974 Sfavid et Tielt fOT gaT (UgWor Ufcay for fFizon) sifefram,
1981 =T SHATGUNT SHASSITGUIT e,

4.6.3. e 38 YWI-faferded 3w SPCBs:

1. 3 GFITYd oxd & ST AURASAT 8T, TTuft S{TIOT &5+t UgWolTea A-ehTd e Hrdrd.
R. (HTETS) RITTT HRUTATT THcH STOT ITWTHT (T3 3HTaRe BT FHa.
3. T3¢ Wt HTIOT TgHUT UTcfes! qUIuRt SRAfold Hd.

4. AU TIAT INTAT G HIACIIR HRATS B,

5. TGOl JIGUATHTST LT, Talrd 10T HoTed i TRI&0T .

6. [aRIA: = YT goaAT T[UTaaA HHG T SHASSITGUR .

7. OB R], SATSHA HaRT 30T U1 HoR] TaRITIATH! G8Rd Hd.

8. IAACIP BRI (3-H o) faegdre AT Hd.

9. HILMST, HIfgH ATV TFRe T HRIGH RN B,

4.6.4 Pollution Control Norms by CPCB & SPCBs

Table 4.2
S.N. | Pollution Type Norms/Standards

1 | Air Pollution CPCB sets National Ambient Air Quality Standards (NAAQS). PM2.5
and PM10 limits are 60 pg/m? and 100 pg/m? (24-hour average).

2 | Water Pollution | BIS IS 10500:2012 sets drinking water quality standards. BOD level for
surface water should be <3 mg/L.

3 | Noise Pollution Residential areas should have <55 dB (day) and <45 dB (night).

4 | Industrial Industries must install Effluent Treatment Plants (ETP) and Air Pollution

Pollution Control Devices (APCD).
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Sample Questions

1. Which of the following is a major cause of air pollution?
a) Photosynthesis

b) Burning of fossil fuels
c) Water conservation
d) Soil erosion

2. Which type of pollution is caused by excessive noise from industries and traffic?
a) Air Pollution

b) Water Pollution
c) Noise Pollution
d) Soil Pollution

3. What is the major source of water pollution?
a) Industrial discharge
b) Afforestation
¢) Wind energy
d) Use of biofuels

4. Which of the following gases is primarily responsible for global warming?
a) Oxygen

b) Carbon Dioxide
c) Nitrogen
d) Helium

5. The excessive use of fertilizers and pesticides leads to:
A) Air pollution
B) Soil pollution
C) Noise pollution
D) Thermal pollution

Answer Key
Que. No 01 02 03 04 05
Answer b C a b b
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gfe- 5: Tafavuiia ®rae Sfor =myd Ut

(Environmental Legislation and Sustainable Practices)
o fawg fAwRlt (CO) : - Tafda HrRICRIR A TaiarR vy ROl SHaTd 3o,

o Fiygia Rrgrorufvoma (TLo):-
TLO 5.1 GATaRUT TREUMRM &I TeTedd aRga! T D1,

TLO 5.2 TefId ®TIG A HRUATd Hdel - TgHITT (PPP) Hgwd WY &,
TLO 5.3 TTaRUNT o T1Yd SUR USH HRUIATTS! Hafdrd gRd dagHTm aTaR &,

TLO 5.4 TITaR0T AREUNT AIfgall dasmra YfHenT T &,

5.1 UGTaRol, TaiaRor JR&UT 31T yfaeesd rae araeth URdia dfaumrdia sau (48-31)
3TOT (51-31 (B))

5.1.1 YOTaRUNETEd RO SfaUTHTde Hed (48- 31) 31T (51-31 (D))
1)FAH(4-30):-

RO AfAUMa dad ¥¢-31 81 HRAKd JaIaRud ARE0r SAT0T GURom Sfor Sirer Sfor
ggoiiard TAR&0 HRUTRT W& dRdg 3. it IT YR e awaiar HIT 318 ST 8RE
T ¥R T ISAIGIIGIR JHIAY HRUITT T,

HAY ¥¢-3f T TG "ToT YITaRUMY TAREFTT 30T JURUN HRUARATS! 30T SRS STt SH1for

Tl &1 PO U . "

3. T YRUTR AN I : HTH ¥¢-3f AT HaHTSfaid Ad, S ST YRS Arieefs
dd WY HA. SR HRACIIRRAT AT S0 Id A9 a9, 81 dd URUFHd SR JH1a
ISR S0 TRBRAT il FrHTfSTD <A1 AT dhedrom=ar S PR Y-Td 3Hed ar! Wl

BT T,

R. TTERUT TREIUT: I AT TR (FRBRAR) YGTGRUM &N HRUGRITST SATIOT Tt JeTRom
gAY HRuarIS! Afchd Uraet SAUar e 3T,

3. g4 3101 guoiid e : Qe =T TRIGTT HRATd YTTaRUNY T T 3w ufafdfaa
H&, o SHIC ST ggoiiaid TREfUT HRUGRAT TReTaR HR o,
2) HAH (51-3f (B)):-
R FIAUHTNT HaH R 3 () § HRAIT U ARG JarHd PHaod 3115, S TATaRUITd TRE0T
SO GYRUN HRUTGTHT STEEGRIGR HR ¢dl. BT HAH R 0E HH ¥R T UGG, HIT IV-31 3fcid
TR A8 THIGY HRUAT T Bidl, S HRA AFTRG A Jayd Hacrd! SasT 38,
HAH 42-31(T) FY 3 Tged 3MTg: * HRATH TP ANTRG Hacd 3T &1 I ST, Iald, e
ST ST (e TR Ul TRE0T h1d 3107 T RO HRId! T Folld UTugiaed Houl
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9. JAYd Poied: Iog YR AR deaiaRA gl of ANfeRie awd 3ed TRSRITS!, aHd
W%EWWW&H%H@WWWWW,WWH
S A< 8 g,

R. JATaRUT TRETTT: AT AT G ANTRSBTA! TQEGRT 3TE B! AT A1 GATARUIT TRET SATOT

3. goild UTUTided HoUT: § Id Joild UUgiged Hou Hewd Sdid SURRad ®id, Tafarur
GaHHITSt AdT €I 31for roft 31fdT 3R Foliai1 IO JHHH IRGUATS e dHeed Jadd.

5.1.2 TATaROT TR&OT SMfT ufdaemred ®d FHal(Environmental protection and prevention
acts):

a) TUfaRUT (TREIOT) BIICT, 3RS - BT HRATE JIiaR0l TREUIETST afd Agarear HracIiR
AHciid! UHh 3Mg. TATaRuT ARSI U JURUMAS! HAGKR didbe UaH
HRUGTS! BT BTG HRUATT ATl BIdl. BT BIAGT Bk IRBRAT UITGRUI &N HRUATTS
30T YGWUI IGUITTST IUGAISHT STl HYBR adl 3M01 TRebRar gar, aroft Sfor
ATCAT U Ao H3d HRugmET SR <l

b) AT (YENUT Ufdae 31O fAT=0T) HIal, 9R¢% :- 81 HIIGl a1y UgyUl FufEd srugrrdt sfor
RGUYETST ] 6HRUGTd 3Tl Bidl. @l g 0T AT WRBRIAT g1 [Ulad A [Afdd
FROATD, UGHUI Ordesid fARIEr Sxuard Sfor ST SIfr gyl oo Aafd
HRUGTTST SUTTATSIHT ST SO SHfYHR e,

¢) S (UGWUT Ufdsy o1 fK=un) Braal, Ry (- BT BIGl Wi UgWUl IRGURITST ST
SIS Ugudid fawe FHfFa eruaMed AeR HRuad Sffdl. WRdIda arodr
AR XTor Sfor TRiafid HROt SfvT Saigitd! orad (a3 &l § A Sfel 31Te.

d) 9 (Faef) HTaer, 3R¢o - T HIYTET I HRATIT FASHAIE TR-GBR0meal LM
g Fefa w0 enfor St adv R 3R, 3 g IR-gAwiiHId T uiaR
HRUGIST feha FA3d $d.

e) I-goild TREUN BIICT, RR :- BT HIIGT TUGidid Y&V HRUIMTS! 3101 U Uit
RIHR, RIGR 0T TXh<Y IFUATTST SHIUATT Tl 3Tg. fafde Yicie TREUT Sruararadt
YUl YRATd TG STHIRUY IO AP I Giied RITTT bt ST

f) AP BRI WISV HIIGI, 020 : - BT HIAGI UPIF TR fCsgAd (NGT), TIIRUY STall
31O 91 BIATB VIS U AR ST, UGTaRUT TRE0T SATFOT UaTaRur HIaeli=h Safed T
HISIUIrTET § Udh SIeaiTd <griTed 3Tg.
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5.2 TATaRUNEEd SHSR[AL. SIS TRoT STfOT aRilar Gg YT, Waaad! Sxdidt YT
(Public awareness about environment. Need of public awareness and individuals’
participation. Role of NGOs)

5.2.1 TaTaRUNTawt SESIRLEL (Public awareness about environment):-
gaferunfawdt SR T UeHed § SHIfay 3R

a) R (Education): @1 qafarofia rer, amriia fasm Sifor e et a1 SHsi=1 &3
IRTGH SdTd fdhal wHt Sard aTaed fRIwaul. § e, Ffear Mg, IRieid Hrihd T
TR TYAGR B b,

b) Qo—cﬂ(Actuon) GTaRUIT I&0T HRUATHTS! 319 UTdd SAAUIITaT ekt SATOT i1 Uienfed

P, STY I R FH B, mﬁammwm JHaIR $HR0I, S G0 30T
TR TRE UG I RO gAY S0,

¢) YRUTAS afdeni(Policy Advocacy): TaiaRung fRidl R #RUANTET IWBR S0T HiURe
SR AeWIEEd SRl dIedUl. JHE W IARTHT Wil GUIR, goiiaid TRef0r
;%Q, BT ST HHI HRUMR HTIOT MY TG (AT HRUIR a0 TR B0 FHIAY 3

d) SITfae dfaeieci(Global Connectivity): Sex-e ST AIRId Hifeaes, SFTfa® qafaruid
JAied Sl JaTUeT SRd AUd e 318, SRIHRTA i difgd! ATHe® de
YHald, SURITGR TgaNT He Yhdld 301 Gl fed, Hiasrradt Yhar fhar gav IRe
SHTfde gedacdiaed Jrld 813 dhdTd.

e) ddU[dId Sed(Behavioral Change): TETEIAT TATGRUNT THT HH! HRUANTS! Gt Ia-Td
SCd UM UITe <Ol el YaIaRUTRS qadidl faad HR0l JHIAY 3Mg, S &I ot
30T Sooral aTIR HH! BRI, MY IATGAHT USaT Ul T B RS ITTG-dT aT0R <Tes U,

5.2.2 ATdSI~IP JANRSH AT TIOT 1T HE U STaRg DT,
TR ST dig ST ATaul-ie SR 1T dafdds TgHTT He<dTl 318,

JUiaRUMTS d fA=Ied: Agar &7 3ied d AY 3Te:

a) TUGRUNY UROM W99 ¥ (Understanding Environmental Impact): SRS
e i1 TTa feharahedie TafaRuTaR BI0MR Ui ST0T 3cel TR 3iesguars Hed Bid.
USHUT 31, SiTedle 341 fdbdm SIfqaTaR 34, a1 doid gfkoma

b) MY AT e <01 (Promoting Sustainable Behavior): ST FfgHT AT
YT Ugdiaed RIféd Hard, S8 S uroft areao), HeRl HHT HR0, SHoll-wheH STHu]
JIORU SATFOT YIRS AT Yaraial $iaad H01. a7 Folld UaiaRuig Bre fodd s
QAT T fdddd o ATl gAfe Sia-Td ardl THIART HRugTH Yadl SR 31,
MY IUSHHT JafIDs TEHFT (IST. BT ATIR HH! B0, HUICT H0! fhar 31er FHoif
i RS0 S1e Feflic HH HRuard Sftr ufiie Tare JaeH HRuard aifed aiRomy
EECGREIUGIE

¢) SISISER dTRTar HidTe <0i(Encouraging Responsible Consumption): Tafavore -
mﬂa&rn@ﬂﬁwmw&aw SRl ek T o BT aTuRdrd, 57 d 3 31,
HUS 3! fohaT TR 31 MfOT a1 ST yTiaRofig afvony 3, araed TRy faer
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PO YT d e b,

d) Hlﬂam '\Elgumarmaﬁr (Fostering Community Engagement): Jaiauiid SHagiara!

3] \LH;J,QIM TR Polrd! SaAHT 3. S HIGHT ST RIS TaeH
YA g U gIoaTTe! Ud = YhdId, S &1 TS ATul, I AT 721 W HR0!
fehar grafR Srisrme TgHmh g0,

5.2.3 W@AA! IR YIS (Role of NGOs):-

HHT
TSil3l 8 AT <o d A 3Te:

a)

b)

d)

9)

h)

férg HoarTat SMfoT YA Ugdigra! afddl HRUAETST i SUhH AW 3MTgd.

fRreror siforaigia (Education and Outreach): TAST3HI §aTHM dad, STAAIS, TEHUT 30T
a9t R gafRuig geaioR SHdar Riféd exuarel SRR, gaRE S
SR T HifgdT AT HRANd. § Uad a1 "4 Ja1e-d W& HRuare Agd
qHST0ATY Had HRdld,

gfchett SATOT YRUM&® UHTE (Advocacy and Policy Influence): Tad¥ia! ST ygiavuia
UIRUIGR THTT UTSUATTS! Hishguul Jfdell HRAm, & PR, Haw 30T ScRIgry
GRIHITd BTH HRATd SUIdh GATGRUIT &0 HRUMR BRIG STOT Y, S &1 gaTHH el
eRUT SATOT T=old aeH SUM, AN dhal S,

Ja&r™ H&ﬂlﬂWUT(Communlty Empowerment): RH% JHEAIRT Tgd™ &,
TG TR BT 1 Pefl HRUATY HeH HTC ﬁ@ﬁﬂ@‘cﬁ ERT HRITG ST STriaefT
TIARRSAT UMY UG iaR TiRIE0T SaTd, eI UaiaRUR e Sita—3ie WIhRUaR Mafed

hdld.

TfeHT 3o udsAieRur (Campaigns and Mobilization): @iRee tguur fdhar wafafaerdd

THUH IRE ARy Tafruid SEMiagd SITReGhdT AUl RO Wadd! TRIT

HIfGHT SN HRaTd. Wik HifSan, Frai-e FerH 3fiT afesigR o Sgard! AnToft

PGS Sl Tha BT,

TeneE 3MfoT Ser e (Research and Data Collection): Taddt T=IT ggiaRuiY

AR YRNYF HRATT AT ST T3] HRald, S/l AR o AHaR Sida [Riférd sxoardt

30T AT UROMNTST AlTaT HRUGRIST HRald. g1 RiATaR URa PP ad 3ffor

famTaR S rdeife ST gRfda FHRa.

YIfieRY 3n1for we&r (Partnerships and Collaboration): TEda! TRIT 3HHaEl TWHR,

I 3T 3R IR YrfleRt H&4 i YHE dleadrd. 1 ePh[AGR, d AUD

Ve Toid UIgg Ydhdrd STf0T iR Ui ST HIddT JHIUNG dis o Jdhdrd.

qafeRuiT gamedrarat et sifdr uifdar (Funding and Support for Environmental

Projects) : Taadd! TR MY AT GUITAT AT ke YaiaRofg Faredir fAef sfor
dTd. GAa-NxUT, TS Soll U STOT STl R 0T TR SGHHT UTfda o,

WA TR SR Yhedidl TROGed SITReddl (HHU HRAFT AE8IRG Ui SHdTd

SHIUTUYTH Had hRdld.

a1 FgHTT (Youth Engagement): 3 Iqdqd] TRIT G0 T&T hld, Je=aT fUetan

TR Plesoil Yuard URd eard. o gaT Srishd, Wl 3T [eifdre Trfige smaiferd

HRATd SIUhE TIaRUIANIS SREGHl a9l YH AT TR iUl 3Ty a-dl.
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53 ORR feofemzm, 9 snfdeamr, @féwa wiftfn onfor srasiuife, safee® aEq,
FAT- ey UonToRT IR gfvd dARIT (Green technologies like solar desalination,

green architecture, vertical farming and hydroponics, electric vehicles, plant-based
packaging)

5.3.1 g 93FM(Green technologies):

qUiaR g afRumy S HRUATIS!, IO Yada HRugrErat T Inydadr Ui Suaa!
fS2gT Haid TAIUpH O IUTT FUNS gRd T3, 8 o TafaR vt g HH! HRUATaR, HTe-
I B HRUGTER TN Sl BRIGHAT GURUATR T8 higd HRdId. AHY Fgdmal IR, Tad
30T 3T ol TTARAT 31&d THTYAT ITIR THIAY ST ST Sfienfies, Fsit onfor SHfeH
Tgaiare! 3ifere Ty 3o waierRugRe e i HRuar 3Ry e/

5.3.2 R f$HfM=M (Solar Desalination):
IR &MIHR0T & U UfehaT 3R St TR FHrordl aTuR Hee] GHETAT UTuargd Hig 31for Sar Sl
HIgd TIH TS U0 TR HRd. FAifed el Uvar Jid Sded] HITd W fUugre aroft
RAUVITATS! & U M, TR0 3IHd UGd 3118, YR SRISRUTAIS! IF WIS UG Sed:
IR Fefure 3nfor IR Regd siienfy.
a) IR $ord SHYuTd(Solar Distillation): g Ugd A9 SeeehTe! Tabd Hd ( aTyaA
3TN (==, d HY B B o JY 3MTg: ITHT: TS UTo TR S TRA &l S,
e IR JUTe® fdhar IR RR A+, groft TRE Arearar o Srefived gid, Sare &R o1
SISl NI Mg, J&YUT: R a1 R A Sf0T U8 GEUNTER o/ T gid, f572 4 g s
qToaTd FUiaRd gid. Uishd=n $3eye WUH dafud umft Mer da ofd. IR SHHara
I Yh R YOG HED dhal o113, Ydhd, ST &1 18 IR FRRIF @gddhal ag - JHmna
RSO SIVRNTHeE) fdhar OR Aigewiag sifie Sfed o,
b) TR Ry SR (Solar Reverse Osmosis): a1 Ugayd, Ry IR (RO)
AT DT SUATITST WR Srordl aMaR bl ol of Jrirgd: gk dmed. RO ALY
& UTuft TehT S1¢f-URT USETgR Gdhad Sild of Had UTodTd YU SIS, od, SaTHes &R
3101 gfYd geeh T g,
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-
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Fig.5.1 9} f&Aem=H
Source: https://www.intechopen.com/chapters/61215

5.3.3 fgvdt aRg®ar (Green Architecture):-

TR aRgendl, ST AYd IRl 3! TN, TafaRuNgesed] SiaTaaR 30T Jred wried
3] FARG! 30T AT fSATET PRUATER A& bigd HRd. TaRUGRS Hlfgd, SHoil HRIGH
JUTTRR ST Sieh™ UGl dTuRed —9ie JafaRuMaR §I0RT URUMH HH HR01 § 3T oM.
ZARGT f2g SNfYr STYHMORE d HTRE 1T Yact ursvadd, e Jquf Ssiaasma
QMY TaiHT b iAd .

o foxa dl%g,dnﬂtl o Ul § 3ed(Key aspects of green architecture include):

a) Sl HAEHd (Energy Efficiency): SARIE! o1 AT $YARA, W CIRCISE]
fAfSra IR IWMT 0T Soll HrAEH ITHIU 30T THRRSHIGR SHordl aaR HHT
FRUGTITS! Bt SiTd.

b) XMYd A8 (Sustainable Materials): fgva s‘ﬁm‘cﬂﬁ:r?ﬁ ob|®|°-1 ugcfﬁc HH! HUGMETS]
P AR, gﬂ?ﬁtmﬂw fhar wiHe Uldelk Meadd Afgd auRd ST,
IRV Fig, G ohraial et 3107 HHl- Ulna&mﬁ@rwww&n%

c) SIeaeq (Water Conservation): &H! UaTeTd -e5, UT0f e IUHRor 31for urawrean
W%mwﬁm%ﬁws&d AR all UTOGTET dT0R HH! HIUGTaR e

d) TR qafaRuia orest (Indoor Environmental Quality): IiTelt gaT uras, A9fiie
DRSSO fAuUR T9ae gerufar aR gHEa e MR, Rmerl wida
graTaRur fAAfor HRugER R fear Sl

e) PRI HH B0 (Waste Reduction): ERd aRgeHdl SiEdHH darl HHId HHI HRUTME 32y
3dd HIGegda Harer 301 garuR fdrar THaTIR SRl Adiial S1=1T g aToR.

f) 318 Sordl AR (Use of Renewable Energy): SHRGIAT TATGRUTR® UG- dIolgRacl
HUGATS! T SMfheaerT e TR UAd, Ta- eaiz 11 R 316 SHoll Aiard] THIaR B0l
A 373,

g) dewhy EfeURM(Landscape Integration): YA dRIHEl dgddal AR foe
GHladrerAT Ul HRI THHAT gl AT faaR $=d, Safafauden seR cuararat s
I ST YU HH HRUIMTST RITHS T 3107 fgear Sdien aTiR dHid.
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1} Eco-Friandly 4) Housohoid
Dubding Malerxals I LED Lightieny J) Sclar Porais water Camserson 51 Wind Turbines

o “f—— =
&) Hamess 7) Susncirotic L 123 Eftoont 9] Water Re-use 100 R=nwater
Geatharmel Cnergy Ircwsda bos mﬁl Harvestng
Fig.5.2 favdl aregaen

Source: https://www.cadpro.com/green-building-designs/

5.3.4 3447 Rt SfUT gragIUIfAedT (Vertical Farming And Hydroponics):-

01. W4T it (Vertical Farming) :-
I Al g SPFR TS TRRUANGS e RiFe fhar 3w giguii=ar YyURTR U
qTequaTel U Ugd oM. 8 Ugd SIiaT 3ifid wriery aTiR HRuary SfHd! od, fagivd: wedt
qIATaROTd ford SHiF Aaifed S8, 31T [T AR HrodT, it gt il H1et wesivg fafay
U ATGaUaITA! hdl SIS, dhdl. I1T Rdd T BIAC § 31
a) SN dBra&™ar (Space Efficiency): 31T ST aTUR e, 31T [diHes URUTRS R
Jad Ufd IR He ORd IdTe 1 Wdhd, Sae AEIIREHT Hafied S/ Sudsd
AT &S o 3T §a,
b) TTeA W&rﬁl?ﬂ (Resource Efficiency): S e 3bar
SERISICIIEIREY Hal Sdl Sarges arofl, dleh-rRid T Wdie TR S4Bl ﬁﬂﬁa
AIATaRUTYS SHicds SITOT AT I Gl Bt i,
¢) WIH& 3 Ided (Local Food Production): 3w e Ui caamadd 3
3R HHI 8IS, Xahd, ST ATEdH T A0 S0 HHT BIdl.
d) ol AT STARYRT (Energy and Water Conservation): 3 3301 [did IRATRE
ATt - SYTRG AOeT HH 1ol aRgdhdl e grasiuAey fdar gav yomett

AR ST STOT o GHUBTRIT IR0 HRUIMTS! DAl Soll HIAEH Tage! Argiel

dIaRdId.
e) TUTERUN RO (Environmental Impact): & I8 01 316/ SHol i (S BT AR
Soll) aToRUAT eIl SedH, 337 clt Y% 2yd 3for gafaromadt &4t gifieR®
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31 Thd.

Power source ,  Water source
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:*; ? ry @ 1~ Harvesting tech
i o s
| ]
Fig.5.3 34T it
Source: https://www.cbinsights.com/research/what-is-vertical-farming/
02) TS OIS (Hyd roponics):
Bm@uﬁﬁa%r nﬁﬁla'rq Il dIeduar Th Ugd ST, RIITQEI\_rﬁ AP Iﬂw aér Dre

I e Geiudd U auaTiTa! UroareR SeTid, TN dai-! TG STauidT aTaR bl SiTdl. &
e faRiva: A ardraRond Iugad 8ife, S &1 WHErHY fhar 3w [did. gRIgi-G
JUTTell e ATTaTTes YebR 3fTed, U HAH dwd THH 3Mled:

a) UI¥& g1aui(Nutrient Solution): IA-IIT UT0dTd faRuescldl 3TaRTd TN gcdh Hesdld,
TS T A& S ST $iféies PRiemd- aTevar 7ed gid, $RU UINS 0 de
T BT SUAsY ST,

by fAfAd araraRur (Controlled Environment): gRIsIUIA® Womell I=aa: FHfAd
IIATEaRUNTd RITT HedT SITATd fo1Y QroHM, UHTRT ST STedT IR Ui fAua o
%%37 Qehd. Jes STel gaTHH trﬁf@?ﬂﬁmﬁ TAAUTr YR TG ATGUIRT IR Ao

¢) SIAYYRT (Water Conservation): RUTR® HIT-3TTRT [cTUeT RG-S Tgdiaed
HTA: HH! AToft IR SITd HROT UT04Td U] 8¢ FehTd J-RTaaH aid. & [aRINad: 3= HRTd
BTICRIR 3MTg o1 gTuareh SHdRdT 318,

d) Sidg die(Faster Growth): SIU® UG diedeied g9l Hcildiel JATTUEHT o dTg
I dld HRUT i1 YN dearal J¢ Yol SRy SfoT arareaxon ifde i sy
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Hydroponics

Water / Nutrients

Fig.5.4 SASIUI-G

Source:https://gogreenaquaponics.com/blogs/news/hydroponics-with-fish-and-aquaponic

5.3.5 gafac® arg (Electric Vehicles):

Salfde® aTgH (EVs) B URUTRS Sdifd Saad gfoi (ICE) Tasit fasiar dTeume! atg- 3fed ot Ueid
%ﬁ?@a JIURATd. EV &Y BT ddld 1 o AP Ao &1 gId 3fed ard qu=ia 39 fad
a) dcil: Zoifdge aTg-d gadg, HIHIMd:W-Wﬁ,WW.@ﬁ QT Al
oIl ST SHTaRad AT ol UaH HRd. s KRB LIS HRUGTAN STl SAIfOr
mf stﬁmmﬁ ClUSUES CTHRE) @ HedT RSRERISE

b) §(‘1Idccb Hiex: g1 HieR aﬁnﬁaﬁmaﬁ%mﬁwsﬁq@ YR R, \stllﬂob b .
galfacd AT AT T (3eexATeT ®ec) fdhal ST (STavde Hc) HAlex aruRdld.

c) TIoiT RREH: SY HRUTTITSH, Sag] Tl Bl AT 3115, § Ialaed aTfoi W alge
Pl ST, AT h R Aol WS (TaT, THIRE HTIOT YURATSIR) SRIT 3101 IT! g IvgTTe!
ATTUMRT 45 TR 30T aTg-TeT Sesieal ATHRIGR HTAGT S,

d) Remfes i sM® s =M umelt $/d St sfdeayd Aot St g1 s
FUTART B ST ot Sl dad, SRS dTgH-Td HIa&Hd dred ST & 9ot ared.

5.3.7 IIUA-SMUTRE Yo (Plant-Based Packaging):-

W?ﬁeﬂmﬁ%iﬂw@rqjl:ﬂwﬂﬁqﬂwmwmmw Sacd e cd of UdbioiT SdTeHITa!
qIIRe ST, Q. %WWWWWWW% S TEa:
SITaTRA SYAURE §99d Old. a0 STYTRG UdbiolT Srfsdsad, HhuRead fhal grarR
mm@mwmﬁ%g@ﬁﬁ&n%mm%ﬁmmwmwﬁmﬁwmw
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T YT USRS STt A= U R AY 3ed:

SNfEISEd WIRe® (PLA, PHA, 3.) : PLA (ATdiidiiaed 3iRTS) : § Siacied! aed! RURH §-aa
ST, S HrEa: aﬂ:fmwmwﬁﬁaﬁ PLA%@@WW@HWW PHA
3ehIUCy): IRl YRaRd o= HRUMT SaUjgR Sdlfad bl Sd. PHA §

(uﬁemsmtﬁ
TAIfsUsad 3mg foT fafaey ardrarund o faafed 8rs W

a) NG 30 3T: TSIl AIIRE S-acid, BTG TN GgT AR Sxuarig SRIdTd
STIOT STegT o QYT s act ST dagl o Sidfaue-Rid SRdId. 3 fdhal ST 3
mﬁiﬁn’ NG e, fU=reT fdhdl Y& IRSHT HITGIER YR HifgdTar aiiR el

b) WM Yo T, diges fdhar 9e1e JRS g G - MR TarfoRgA
FAIA, § Tob ol TR SATGARNEd ITUR 13> Lebdld, S HaRl HH! gldl.

¢) HRREH UbfoiT: § Ay (HRREHT o IT1) W@?ﬂwmaﬁaﬁﬁrﬁ%
qufgor Safage=iia 3g 1 B YasfSiTaT Uaia T aTaRd Sirs, e,

d) ITId-3NIRG fherd: § UTdes, dafee et Sdrd of g-Rua e fdhdl 3av aedl-
YR UITIRURNA §9dd SITdd o SdTG ST U1 TR SIS, Febdld. d Igddal
W head Tafd TUH HTH dard STl HaRe s-adT Idrd.

5.4 UHTaRUT TR&UT ST WG SR Aifgdl aag=mdt Yf®T (Role of information
technology in environment protection and human health):

5.4.1 UGTGRUT JREUMT Hifge! dag=mrt Yf®1 (Role of information technology in

environment protection):

a) TATGRUT SATOT GATGRURIRGAT &31d 3ACd STa! Hew@id SUANT ATeh Jaias 3ed: Hul
JTEH, STAHUR] IR 3Teiare! Himfere Arfedt gomel (GIS) §R gaHH e,

b) e AR gHIHA ReH (RSIS) AR Hed dd, Ti=aredt @roft, Ut o1, Y3ifores
STl Wi SATG T GHTT U [N YT, Yed fdhar SahT srd el wissid! svad Has.
fafay e Tamem - gt anfor uroft gt JftT snfdr e s Safafaude dae.

c) ORI YT HIfgcl [ SHTURTT STaITIH. S RHe AfRiTgR gafaror ggyur,

d) fa=ewor, vifdea, Fofa gor onftr fae IurHiadt TafaRvi uRkfRidd s, Al
UGS TafaRT ARERTAED TgaIT, TdTg ST JH=a.

5.4.2 AT RIATd ATfge dagHmr! Y&t (Role of information technology in human
health):

AT SRIY GURUIAMTS! SIS ST SIaRTH Hewdrd! YHET Sollad g AT Blat WTat
Jaldg 38 d:
a) SINTd® 3RITY TG daugear 3RIY, A1 T 31107 i Ufdee aragadt gt
HECRISIGH

b) %ﬁﬁﬁﬁmm@, SR AT, TS T 3101 3ok el STIRIaE o olieh e et STu

¢) cfAifsH, T, IUIE HUWUT SATCIT ATUR e T dhRUl SHTOT Tasdl SHIashH
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dR@T SFd9dd Uigiaded! STdrd. Mt SiFH UehedTd (HGP) SRAS-hiRHTeaadT aTue
At Ui Si-aear Sl ST (SiH) THRT TR BRGNS Bl Sidl, S

d) SATAiE DIATE! HRTdIA dod Slac’ibgd Had S0l did Od A <ehd.
cferafSRigR

e) IR SO0 YOl aToRe R e fere o

Sample Questions

Q.01. which of the following legislation in India aims to protect the environment by regulating
pollution and setting standards for air, water, and soil quality?

a) The Water (Prevention and Control of Pollution) Act, 1974

b) The Environment Protection Act, 1986

c) The Forest Conservation Act, 1980

d) The Wildlife Protection Act, 1972
Q.02 The National Action Plan on Climate Change (NAPCC) of India has how many national
missions focusing on sustainable development?

a) 6

b) 8

c) 10

d) 12
Q.03 The Forest Conservation Act, 1980, was enacted to:

a) Prevent deforestation and conserve forests

b) Promote tree plantation for urban development

c) Allow commercial logging in protected forests

d) Create new national parks
Q.04 What is the main goal of India's Swachh Bharat Abhiyan (Clean India Mission)?

a) To promote the use of renewable energy sources

b) To reduce water pollution

c) To eliminate open defecation and improve waste management

d) To regulate carbon emissions
Q.05 Which of the following is an example of a sustainable agricultural practice promoted in
India?

a) Excessive use of chemical fertilizers
b) Use of genetically modified crops only

¢) Organic farming and agroforestry
d) Monoculture farming.

Answer Key
Que. No 01 02 03 04 05
Answer b b a C C
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