GEOGRAPHY OF RESOURCE UTILISATION
CODE- 18K3GELO1

VG -3
LS60T 6U6ITLD

SLevmenTgl UThs BT Urlenu LG Q&MeorlqJTo6) eUeVBI&HM6TsS HeTeorssCs%
Q& mevoT(H6Tengl. 2 6ootal, QSTPIMFTMVHEHEHEG G5 6em6rUlTeoT eLNGLLIQILIT(H6IT,
LIVUEM&UWIIMeT  S6oflnMmiIgG6T, QUL Grmedlwin Gumetm eTflQUMIH6T WMHMID G|
QAUMUBS QUITIHETEHET SHLemersl aflsesE Nefl&Hma. g rmeTLnmer
SeofllomiGeneTwid, 2 U Wwmoid  Gu&ECarHIWD  Hwer &HLedlev @ uHS

6T(H & & L1LI(H G 60T M6TT. B5L_6VITEOTS! 6 TITETLOME0T 2_6voTeXlemenT L06of1S5e0185 & 3i6flGH MmSl.
LS 60T 66 &8 6iT

QUITEIAUMS 56T auemBGemem @ Teoor(h euens&erTd: Lfléseurd. 1. sLev BT LSeTaH6T

2. H60T6of [ LOGOTEH6IT.

LSedT L9119 & @& LD (LDem M B6iT

1. W FH6m6U eUEm6VE 6T
2.80.(h) GUEDIGVE6IT
3.G60T QUGS

4. SIT6O0TIY.6V 6U6DIEVEH6T

SeorL9g Qg mleL FNMLILITES eueTy (D& S W &ITIyevor] &6l

@WMHens &ITIyeuul 6T

1..916ITIT MBI L_6BT

2.5L_60160T 946010

3.5L60 BI_(H 56T 3j6mLn6)

4.2 L LILLL SLM&M]T

5.&6M 65 &HTeVHlemne6y

6.9|H\ 566 HTHGHET eMLDHS) ([H & H6V

QUMTBEITITSITIJ &5ITIy 6001 &6t

1.SWTITE 2_6TeT FlHhem

2. 9185 ellemev QIGITET0TL 2 60016 GILIMIBHET VLS @)enmEFF
3. A\mLiLmer CUIMEGTSHSHHS D)

4.016TIES ML HS Gefl LIS asH)

5. 9% &0Ms WPN&H650H

6.101& eTerflgmeot B1S D)



2 VE6T (P& W L6OTLIL. F56VMHIS 6T

1.QILEPHS 3| 6VTeorq.& LIS
2.60LGCIMG SIL6VTeuoTiy & LGS
3.0LHWPHEG UFLINS LGS
4L CMmE UFINE LGS

&M(H 6UeTLD

IDITRIG6T L THS BleuL LGS &M 6T60Tm) PSS LILORMS!.
SO 6ueoTLD, &HIT6oTH LD, DL 6)), LIMe6), GILITG/OL) GUMETM LIV  QFMM&HETT) @) &)
GM&ESELILGSMS. SHCUTemNSW Blemevullev Liedl GLMUTLILN6T 9.4% V6Vl QLOMTSHS
Bleoluglller gmsaTe 30% &Th&erflermev el Ll (heTemsl. (peiteoty &m(H&6T
BleoLiugliledr 50% euemy ewIQUIGBHSSTES WS LN H6Terery. 2 eu&er  Liev
LGS serflspipermer

&M serammHmleeTsr srflwblevelmulemnel 2 L Q& TeTeermerr. 2 WIT&CHTeTSH 6V (N8
@Wnmer  WEFWTS  leaThiG  &TH&6T, L 2 uliflermbisens @l L&edL Dms

61 61T %1 (855 60T D 60T.

HTHSH6T QEUETATLIGLHEHNHS &L HLLGSSH6USIL 6T oot fllienuuwn &H &S 6Tm
. STHEHEML LI auend:&E6T 2 6or(). STHIEHEMET, LNJHIGEN6T LML W88
Q& mevor GL MG LILIM SIS GULDEMLD eTeufl €0 LD,
ST ()& @LP6VLN6T0TL 6VLD,LIVE6UMIAI608 UITET 66V G856, Hlevorem Ui 78 6lT GLImedTm

QUMMM ULDD_6TEITL85(855 60T M 60T.

3|56, MMEVFMHEMITL_L LD, 2_6vore|aul L b GLImeTm @WMLIWwe wmmitd GeuGHuilul
O FMIHS QFWMHUTHSHEBD @SMHEG6T LBIGeerT. FSILL BlVHSHTHISHET, LG

LDTMTHSTH&6T, @emeWH T &THIGET, 26TF Ulenevds &MH &6l Flov EUmME S ETTELD.

widuler 2 WIFSECHTTEH 6T QLTSS (NSH6Tenn 2 MUSHEHMmelev 75% HTH\&H6IT
Q&meTIq &S ermer, WML wdlulear Qwrss 2 ulflarsasmEGaulsey 80% &
Q&5 T6v0T L9.(H &G 60T M 6oT. B! LTy TBI S 6T QUETTLILISM &S G & 60161 WLIT60T 3|D6TSH S
UGB &eflavin  euer  @GpevennliseT  &meorliLG& ermerr, Smbhsefley 2 6Term
IpIsGefler euemrI&SRwnmens &ML (HHS CUTETM @WMensd:d SHTIeomi&Gemers Sy,

et 55 Heneuuibh &H6mmCemGUI 6T GLedluel QUIEHLLLITILD WMMHmLUILIGS MmS.


https://ta.wikipedia.org/wiki/%E0%AE%AE%E0%AE%B0%E0%AE%AE%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AE%BE%E0%AE%B0%E0%AF%8D%E0%AE%AA%E0%AE%A9%E0%AF%8D-%E0%AE%9F%E0%AF%88-%E0%AE%86%E0%AE%95%E0%AF%8D%E0%AE%B8%E0%AF%88%E0%AE%9F%E0%AF%81
https://ta.wikipedia.org/wiki/%E0%AE%89%E0%AE%AF%E0%AE%BF%E0%AE%B0%E0%AF%8D%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AF%8B%E0%AE%B3%E0%AE%AE%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%89%E0%AE%AF%E0%AE%BF%E0%AE%B0%E0%AE%BF%E0%AE%A9%E0%AE%AE%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%B5%E0%AF%86%E0%AE%B3%E0%AF%8D%E0%AE%B3%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%86%E0%AE%B0%E0%AF%81%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AF%81
https://ta.wikipedia.org/wiki/%E0%AE%AE%E0%AE%A3%E0%AF%8D%E0%AE%A3%E0%AE%B0%E0%AE%BF%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%81
https://ta.wikipedia.org/wiki/%E0%AE%9A%E0%AF%82%E0%AE%B4%E0%AE%B2%E0%AF%8D%E0%AE%AE%E0%AE%A3%E0%AF%8D%E0%AE%9F%E0%AE%B2%E0%AE%AE%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%B5%E0%AE%BF%E0%AE%B2%E0%AE%99%E0%AF%8D%E0%AE%95%E0%AF%81
https://ta.wikipedia.org/wiki/%E0%AE%A8%E0%AF%81%E0%AE%A3%E0%AF%8D%E0%AE%A3%E0%AF%81%E0%AE%AF%E0%AE%BF%E0%AE%B0%E0%AF%8D
https://ta.wikipedia.org/w/index.php?title=%E0%AE%89%E0%AE%A3%E0%AE%B5%E0%AF%81_%E0%AE%B5%E0%AE%9F%E0%AF%8D%E0%AE%9F%E0%AE%AE%E0%AF%8D&action=edit&redlink=1
https://ta.wikipedia.org/wiki/%E0%AE%87%E0%AE%AF%E0%AE%B1%E0%AF%8D%E0%AE%AA%E0%AE%BF%E0%AE%AF%E0%AE%B2%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%B5%E0%AF%87%E0%AE%A4%E0%AE%BF%E0%AE%AF%E0%AE%BF%E0%AE%AF%E0%AE%B2%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%B5%E0%AF%87%E0%AE%A4%E0%AE%BF%E0%AE%AF%E0%AE%BF%E0%AE%AF%E0%AE%B2%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%9A%E0%AE%A4%E0%AF%81%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%81%E0%AE%A8%E0%AE%BF%E0%AE%B2%E0%AE%AE%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AE%BE%E0%AE%9F%E0%AF%81#cite_note-yude-8

516V (B &G &HITL_Lq.60T 10 ° elL&EE WHmid QsmE  mleoliuglyserflev
QUBLOLMEILD GeULILILDGDOTL 6V LD6DLPNGHSTHI&HETTS 2 _6iTermeor, 53 ° N LoMMIWD 67 ° N &&
@6emLCW 2 6Tem BIVILTLIL&H6T emG&HT STHIHMETH G &TeooT(HeTemer. @@ QLTSI
AHWns, s&Thsefled LWEHESGH STaIB&ECT UHEHED CFE ST 60rmeot
Guaib el genguiledsCer IWGHWMsHa D 2 6Temer, @@LULINeID  elEelevd a6

o GITEIT60T.

aleTlILIGH &6l Flev GhrmisGeTflev @ Fmlw UFliueTalley Liew DI @)60TMHISH6em6TE
Q& ITEUOTL_&H TS 2_6IT6mM60T (Q6ULILILNEDOTL 6V LD6mLY nMmMILD WOIGLIDMeT @ 6meuFT &m(H &6t
GUmeTmenal), veudl Hlev @LBIGeflev Quiflw uglueTtelled Hleveuems DT
Q\OTHIEHEN6TH Q&ML GMSH  (61.5IT., MG LDMMILD 06T GL 60T HT(H&HET) _6TET60r.
aleTlILGH WL QUEBLUMID LGaum eleum@ WMmMILD STeUT @)eoThIG6T  6T60r
o2 NflesesTEGH Blenmbsameains Wm Blell UGH&HEBL6T UG EUTS
D _6IT6IT6OT.

auemsLILIT(H

STH&emerl LevCalm aiflsefle auemsiUm® QF WISIGTeTeT. SeUMMIGT 60Tm
HTH 6T b Eleer 2 WINTF @ Lemev 31 LILIenLUIMTSHE Q&TE0TL_S). Qb5
QAUGLIUTLIG 9186 &Th\SGefled 2 6Tem  (NSHETEWWTET  SHTaUl  euemnds&erfledr
@emeusefledr @@LUL Blemevuwlh (UFemnwlemevd SmeuFl, @emeuWEH T SmelFLn)
FHUTHFHV QEMeTaTL LIS MS!. @) eTQ6oTT(IH (LemmUN6VTeT auemSBLILITH SHITL L] 8vl6T6rT
(PSETEMLD @) 6UTHRIHET SIHEOTM @MV STOUTMHISGETT, 26TFUlemevsd G&ITeUTHBIGETT

6TEOTLIEN S 31 LILIEMLUITEE Q8 M6e00T LS.

Leu@Bld LGaim alenSLILTL (R (NemmEeneT (et MBS [HHSTaD, 6T6VGeVTIHLD
JHMIGHQEHTETNGEIIQWSTH aHe|D  emwallevensy. B&EHW  BTHI&GET  @GLO6L
G LD, 2 6055 SIS SHe0oTsMerolILIL] emLOUWILD 6T6ITLIET @)eneuThSl 2 (H6UTHS
aemsLILUThH LM auensLliUTh&emeT 6reflennlmsEs 2 (BHalMeERUS UG, QBHS
WM 2 H 6T SMTHIGHEMET 26 (LNSHETEND UMSSHETTH MELILOSSIHMS. @),
SHITEVIBlEM6EY QUEVILITBIGHEMETILD, OITHISGETI6T UMEBEHMETUD HHSIN QHTATHMS.

@HG 26 QUMSSETILD, 6 QUL LNfleyserms: euenss LB S6VITID. {6m6l:

1. W& 6oLV 2erFulemevds SmH &6,
2. N5QaILIL LDETITL 6V |&H600TM G)6Mm6V LDMMILD SeVLILE SHT(H &6,

3. U&emLD DMMIT HTHI&ET,


https://ta.wikipedia.org/wiki/%E0%AE%B5%E0%AF%86%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%AE%E0%AE%A3%E0%AF%8D%E0%AE%9F%E0%AE%B2_%E0%AE%AE%E0%AE%B4%E0%AF%88%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%BE%E0%AE%9F%E0%AF%81%E0%AE%95%E0%AE%B3%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%A4%E0%AF%88%E0%AE%95%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%B5%E0%AE%BF%E0%AE%A4%E0%AF%8D%E0%AE%A4%E0%AF%81%E0%AE%AE%E0%AF%82%E0%AE%9F%E0%AE%BF%E0%AE%AF%E0%AE%BF%E0%AE%B2%E0%AE%BF
https://ta.wikipedia.org/wiki/%E0%AE%A4%E0%AF%88%E0%AE%95%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%AE%E0%AE%BE%E0%AE%A9%E0%AF%8D%E0%AE%9F%E0%AF%8D%E0%AE%9F%E0%AF%87%E0%AE%A9%E0%AF%8D
https://ta.wikipedia.org/w/index.php?title=%E0%AE%89%E0%AE%AF%E0%AE%BF%E0%AE%B0%E0%AF%8D%E0%AE%9A%E0%AF%8D%E0%AE%9A%E0%AF%82%E0%AE%B4%E0%AE%B2%E0%AF%8D&action=edit&redlink=1
https://ta.wikipedia.org/wiki/%E0%AE%90%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%BF%E0%AE%AF_%E0%AE%A8%E0%AE%BE%E0%AE%9F%E0%AF%81%E0%AE%95%E0%AE%B3%E0%AF%8D_%E0%AE%9A%E0%AF%82%E0%AE%B4%E0%AE%B2%E0%AF%8D_%E0%AE%A4%E0%AE%BF%E0%AE%9F%E0%AF%8D%E0%AE%9F%E0%AE%AE%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%90%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%BF%E0%AE%AF_%E0%AE%A8%E0%AE%BE%E0%AE%9F%E0%AF%81%E0%AE%95%E0%AE%B3%E0%AF%8D_%E0%AE%9A%E0%AF%82%E0%AE%B4%E0%AE%B2%E0%AF%8D_%E0%AE%A4%E0%AE%BF%E0%AE%9F%E0%AF%8D%E0%AE%9F%E0%AE%AE%E0%AF%8D
https://ta.wikipedia.org/w/index.php?title=%E0%AE%89%E0%AE%B2%E0%AE%95%E0%AE%95%E0%AF%8D_%E0%AE%95%E0%AE%BE%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%81%E0%AE%95%E0%AF%8D_%E0%AE%95%E0%AE%A3%E0%AF%8D%E0%AE%95%E0%AE%BE%E0%AE%A3%E0%AE%BF%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%81_%E0%AE%AE%E0%AF%88%E0%AE%AF%E0%AE%AE%E0%AF%8D&action=edit&redlink=1
https://ta.wikipedia.org/wiki/%E0%AE%AE%E0%AE%BF%E0%AE%A4%E0%AE%B5%E0%AF%86%E0%AE%AA%E0%AF%8D%E0%AE%AA_%E0%AE%8A%E0%AE%9A%E0%AE%BF%E0%AE%AF%E0%AE%BF%E0%AE%B2%E0%AF%88%E0%AE%95%E0%AF%8D_%E0%AE%95%E0%AE%BE%E0%AE%9F%E0%AF%81
https://ta.wikipedia.org/w/index.php?title=%E0%AE%AE%E0%AE%BF%E0%AE%A4%E0%AE%B5%E0%AF%86%E0%AE%AA%E0%AF%8D%E0%AE%AA_%E0%AE%85%E0%AE%95%E0%AE%B2%E0%AE%BF%E0%AE%B2%E0%AF%88_%E0%AE%AE%E0%AE%B1%E0%AF%8D%E0%AE%B1%E0%AF%81%E0%AE%AE%E0%AF%8D_%E0%AE%95%E0%AE%B2%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BF%E0%AE%B2%E0%AF%88%E0%AE%95%E0%AF%8D_%E0%AE%95%E0%AE%BE%E0%AE%9F%E0%AF%81&action=edit&redlink=1
https://ta.wikipedia.org/w/index.php?title=%E0%AE%B5%E0%AF%86%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%B5%E0%AE%B2%E0%AE%AF_%E0%AE%88%E0%AE%B0%E0%AE%95%E0%AF%8D_%E0%AE%95%E0%AE%BE%E0%AE%9F%E0%AF%81&action=edit&redlink=1

4. @emeoW BT &MHS6T,
5. ILFSHWMM STH&6T LnMMID Lj6L QlederflaerT,

6. QUeTILIL& SHTH&HET.

6T60T LI6OT.

SmLLEIlIL

&STL(b IBl6VIBI 860V 6IT, GEUEITITEOTEMLO, [H85T & &5 LD GLITET M HITLVEVITS BlevLl
LWeTUTH&HEHECHT V6VS BT QUETHIHEH&HSTHS HITLML QeI Ll Blevsanss
sflemsGeur LTHMEIGCH ST LOILIL| 6T60TLIG 60T (DWEMWITET  QUITIHETTELD.
WHsTLEH  STLAL, CUIFFO  BlLBEIGHMET 2 (HUMHGISNEG  3VeVSl
GRUBTITETOTEOLD BlEVMEIHEMET 2 (HEUMEHGLD CHMTEHESHSSILCarCW HMLQLMMS. QSTLHM
UILBA &G  LNeTeor] B&HEITHEUOWD, STL(H  6UETHRIS6T 60T &I6torLavld, @)&SIL 60T
GFIHS Q&HMeoTLer. QUTEHIUTS, GMILNL G555 LTLIL6Te| Q&TeooTL. &T({H\&6me6T
SPNug, 2 WIflwum  LeIemGHmMDemULE GOMmSES, GLemeUUD ST GHms S
AOB M. aueTFH eI BTH&6rflev QUBLaTaN6L HITLLELIL] @)L IDQLIMHM IBHRMSI.
2 U5 INGGHET QTG UI 16 FHaTsHID QG TevT(R 6o CTTLLNW BITH 86T, QLILIT6T,
LHmIh el  ewifless  Brh&GeT QsThlegiemuiley LweTLH & SIS 6Tm
ILQUTBLerflev

UTHenw@enalLweTUbB S SIS ermerr.” @& Lialulluey iHmild Smevblenev FMTHS
SMESHBIGMET JHLMGSHUSTEHS SamLILOSB M.

GUTHW I6Te] SMLMTEHES BLAIGHSHET @6Tm LJHEIS6T Qeul L L@ eusmCsuGul
SIESHHBIGET gOHURUSTHEE FamUU@RDmSE. &TLIHSEMD BeOLQUmHMTILD
GSOILLEHHE 6Te] 2 Wflum LevelendHeamng &emme] g HLIBILD. Ceuetr(h@LeTCm
QFUWUU@GL  &TLElL emUmD @SS, 2 eorglULTNC,  Lellss

QFWMUTHISETTE, HTLLEILIL @)L IDQLMSBTIU 6UTUILIL|E86T 2_6Termeo.

dh5SI6H SHTLLTS, &TLB Bleumsefley smeubenlseneT CUUIFFNGEE 6l () 6uUseor
fPeVD LS  LDISSOTMIGET 2 (HUMHTIN SHEHELILMBISTEY, @)UIM6m s WImeor
STLIgeT  S@HaIMEsD Sl Ul @G Qugelmer  &TLElL  ghuUL &G Im.
@eumenmuld Nl @UIMHens:F FHmmIsEHLD STLLOILE &S STt &H6T 388 Sa(lLb.
FleQrer gHUGRTD HTLHES, Liev Ul g&H&T LUFLiLeTalley 2 6T &T(H & emne6Td
Fov BML&fCCW WESH lO&Rermer. GUUIFFTNIN, STL(HS Suimsln


https://ta.wikipedia.org/w/index.php?title=%E0%AE%B5%E0%AF%86%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%B5%E0%AE%B2%E0%AE%AF_%E0%AE%B5%E0%AE%B0%E0%AE%A3%E0%AF%8D%E0%AE%9F_%E0%AE%95%E0%AE%BE%E0%AE%9F%E0%AF%81&action=edit&redlink=1
https://ta.wikipedia.org/w/index.php?title=%E0%AE%85%E0%AE%9F%E0%AE%B0%E0%AF%8D%E0%AE%A4%E0%AF%8D%E0%AE%A4%E0%AE%BF%E0%AE%AF%E0%AE%B1%E0%AF%8D%E0%AE%B1_%E0%AE%95%E0%AE%BE%E0%AE%9F%E0%AF%81&action=edit&redlink=1
https://ta.wikipedia.org/w/index.php?title=%E0%AE%AA%E0%AF%81%E0%AE%B1%E0%AF%8D%E0%AE%B1%E0%AE%B0%E0%AF%88%E0%AE%95%E0%AF%8D_%E0%AE%95%E0%AE%BE%E0%AE%9F%E0%AF%81&action=edit&redlink=1
https://ta.wikipedia.org/w/index.php?title=%E0%AE%B5%E0%AE%B3%E0%AE%B0%E0%AF%8D%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%81%E0%AE%95%E0%AF%8D_%E0%AE%95%E0%AE%BE%E0%AE%9F%E0%AF%81&action=edit&redlink=1
https://ta.wikipedia.org/wiki/%E0%AE%B5%E0%AF%87%E0%AE%B3%E0%AE%BE%E0%AE%A3%E0%AF%8D%E0%AE%AE%E0%AF%88
https://ta.wikipedia.org/wiki/%E0%AE%A8%E0%AE%95%E0%AE%B0%E0%AE%BE%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
https://ta.wikipedia.org/w/index.php?title=%E0%AE%AE%E0%AF%87%E0%AE%AF%E0%AF%8D%E0%AE%9A%E0%AF%8D%E0%AE%9A%E0%AE%B2%E0%AF%8D_%E0%AE%A8%E0%AE%BF%E0%AE%B2%E0%AE%AE%E0%AF%8D&action=edit&redlink=1
https://ta.wikipedia.org/w/index.php?title=%E0%AE%95%E0%AE%BE%E0%AE%9F%E0%AF%8D%E0%AE%9F%E0%AF%81_%E0%AE%B5%E0%AE%B3%E0%AE%AE%E0%AF%8D&action=edit&redlink=1
https://ta.wikipedia.org/wiki/%E0%AE%89%E0%AE%AF%E0%AE%BF%E0%AE%B0%E0%AE%BF%E0%AE%AF%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%B2%E0%AF%8D%E0%AE%B5%E0%AE%95%E0%AF%88%E0%AE%AE%E0%AF%88
https://ta.wikipedia.org/wiki/%E0%AE%9C%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BE%E0%AE%A9%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AE%BE%E0%AE%9F%E0%AE%B4%E0%AE%BF%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%81#cite_note-wood-1
https://ta.wikipedia.org/wiki/%E0%AE%AA%E0%AF%81%E0%AE%B5%E0%AE%BF%E0%AE%AF%E0%AE%BF%E0%AE%AF%E0%AE%B2%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AE%BE%E0%AE%B2%E0%AE%A8%E0%AE%BF%E0%AE%B2%E0%AF%88
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AE%BE%E0%AE%B2%E0%AF%8D%E0%AE%A8%E0%AE%9F%E0%AF%88
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AE%BE%E0%AE%9F%E0%AF%8D%E0%AE%9F%E0%AF%81%E0%AE%A4%E0%AF%8D%E0%AE%A4%E0%AF%80
https://ta.wikipedia.org/wiki/%E0%AE%8F%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%B0%E0%AF%8D

gHUGHR TN HMEHESBIGOT Fal () allemeTe), eumetorL LGHsefler smLPlliLsHS
(NS ETEMLNE SITT600T S EH6IT 6260TMIMTE @) (HEHH TSI

&TH&ET  flaugme  ghu@Serm ChINE SMEHEHEMEHT QGUMD  @HEs,
LO6DY (D (LN & LOIT60T 551188515 @1H LD LU S&HMS el em6rTe) & 6m 6T
ghuBSsReTmert. afleflinL]  ellemenay (GUMeTMemad  STLLALILN6T  6lemerneyd:emer
GaID QL& ME &5 6T m6oT.

STLIPILIL 3j6vevdl &M QaULl (N&H6V 6T6ITLIZI (H eUETHNSHEUIT 3j606v Sl auIfl6t& WimeoT
OJMBISGEETCWT QL ly, QaimMlLLD 2 (HaUMHESH S EUETLDEITS LILIETUTL LM
BlVGHNE GGTeooT(h eUHeUSTEH|D. P STLLEILILN6TITE) 6U6DTMHIG 6T LI6TT60)600T8:6ITTE56) LD

SHITEVIHEDIL GUAITITLIL| LIGUOT6m 60018 6T M6 LD, H&TLIL|MLOMSH D LOMmHmLILIHSR) 60Tmeor.

2011 AT 21,6001 (h) 2 _uG6oT UTH &G GumuLl L &M (H &H6T
P && UL BHSHr.S eumFLL@: QUGLDLMeTeTemn6l (NHemSUl 50 21600T(H &6 6v
SPGEHLULLME &, 20Har  UTHEHEGL  CuMULL WP TH &6T
1990uN N BB AWHS Q&meoor(h QUIHS TMET. GOSN 2 V& 6T LIMTH& @G CGmLIL L

N GUMBIT GUT MBI EH LD, HTEUT @)60T RIS EBHLD CleUL1LIN6oTL 6V &T(H & 6160 6UITLDG) 60TM6OT.

STLPINL aeTUg @@ UGSHUIlL 2 61T mersHs  LDJBIGHM6T &M MID
BLalgGnEmW  llalflss Seummsll LwerU@SSLIUGEmE. Wswmer  SLlu
Qauliugemnsd 2 LW LUGHSafley  Blemeuwlmeor  eusoreliey  HeOL (LM MEEHSH S
@)\6TRIS LSEBIHUTHSHESHMHTH METHS! LOIHEIGHEMETUL D HHMHmIeISH @i LS L
SmiaienL eteor alauflGEHELOGBMS. @enLW,MSE6T G6evevTs Blemevulleyv &ML Lq60T
@WMHeNs LSEHHEUMTES LD QLIHLOLITEILD gFMLIL Mg A

SmLLElliL] 16V &IT[J600T M1 &5 6ITITEV gmuLD:
LD MBIG6T 6Tl QLIMTH6T LIWIGOT LIS M&TEH 6 LD (Fl6ev GByml&erflev &yl allgailev),
AN MHLIETESMTEHE|D DTS ST(HHEBHSTEHA|D Geul L LIS 6Tmer. QeumnlL_miger
HITBOL&HEH&HETOT CUIFF) [Bleud, ellemem QUMBET GSHTLLHBIGET LOMHMILD
G CWMHMMBIGTTES LWeTUBGSSILGSH Tmer. STH&Hem6T etor(hD 6UeT &SN
DIBIGET S&mHMag almpall CaFsld, Lsuily @LoliL] MmMID eImesoTL. Bleuld
WwgAweihHenm gHLGSSILD.

@& eaeflineoorLey siflwdley eumwemed HEHTIDL THTOMMWITET SHTEHSHSHNS

gou®sasin. Gumfley Bl LMLEEHSHG 6UeT USTIHEIGET LIWETLIL T


https://ta.wikipedia.org/wiki/%E0%AE%B5%E0%AE%BF%E0%AE%B3%E0%AE%BF%E0%AE%AE%E0%AF%8D%E0%AE%AA%E0%AF%81_%E0%AE%B5%E0%AE%BF%E0%AE%B3%E0%AF%88%E0%AE%B5%E0%AF%81
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AE%BE%E0%AE%9F%E0%AE%B4%E0%AE%BF%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%81#cite_note-2
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AE%BE%E0%AE%9F%E0%AE%B4%E0%AE%BF%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%81#cite_note-Rainforest_Facts-3
https://ta.wikipedia.org/w/index.php?title=%E0%AE%B5%E0%AE%BE%E0%AE%B0%E0%AF%8D%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%81%E0%AE%B0%E0%AF%81:Toc_left&action=edit&redlink=1
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AE%BE%E0%AE%9F%E0%AE%B4%E0%AE%BF%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%81#cite_note-Benton-4
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AE%BE%E0%AE%9F%E0%AE%B4%E0%AE%BF%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%81#cite_note-Benton-4
https://ta.wikipedia.org/wiki/%E0%AE%8E%E0%AE%B0%E0%AE%BF%E0%AE%AA%E0%AF%8A%E0%AE%B0%E0%AF%81%E0%AE%B3%E0%AF%8D

@LUUESMH&ETHUAILD  &HTHHT  P&EsLILGSermer. Wl BmD  Gumfler GUITS
WL prdley oQwiflées GUrenialld TR6TL. LTEHS T60Im STl G&HT6V6d 56T
LweTu@RSH WG STLELNNDEG Befear eMSHSIHHTL(H &G0, STLPIIL ULl
@LBse6flev GGG 6THTInenmUIMeT ool ANFILIL] CHIeuSIL 60T aflemeT Bleuld
sifl& Blenns sImGmDba Q& ns!.

QamHmFmemevaerflain, 2 MUSH IBl6m6v WMkl S 6rfleiLh, af(hserflavild
LI6VeUen & WmeoTeT QLML & 6T HTeTC S mmILD 6T fl88 1L (5 6 60T m6oT.
Qamhihamameseflel  BITETCHTMID LedT SHeoorsHev  Bleuss)l  erfléaasiiul (b
QauliLpld, Uem&sWld &Tmmlev HusEHMmE. &HTHMev @UHEGLD 36T Qemeor
o2 WM II5H5M60T BaIITHRHEHD FHFaMTFSS Sis5s aNH&6TMET. OIHIG6T
LD STeT BTMHMI6L HeVHSH SHTTLETENL 85T ([ aUTULen6l B IS 5586 8meor(,
FAUTHLILIGET ePEINTS EFRamer QelaflCuUMMIG6TMET. @)em6ald&H6eT &I
LNEOOTLeVSH6 @BHE 2 MehFH Qamerepn siflwbleveuru] 2 eore] Swmiliiilev
2 LBWMSELUILGHMS Q&M FOHmILILIME STHmler QeuliLpBleney Qeal@GelTss
GowbHsl alGH DS

QLEOTITEV 62(IH BITEl6L QSTIMEFTEMEVEHEHLD, LD6vTlHTSHEHLD, alleuhlG&SHEHLID Qalefleill(hllh
STTLTLGHnF(H (WNWeIMGUD 2 MEhFEH QHTaTEbln emalM@ 2 608555 60
LD RIS 61607 6TevoT600 186008 @)6V6mI6V. [BITID SMET BHLOG SUISHCHEMEUTEHE TS, 6VITL
GBMEHESHMEMS, AMUWTeNLOUNCIT S5MTJEU0TLOMTS S600T6001160 LIL L LOJHISEM6IT 6T6V;6VITLD
Qallly FTUISE aUBHTCHTEL. @euaumn HHSHIUTLILN @HES STHIEET Cl&F6Tm
BIMHMTEooTL.60T @M & G6T LTH &G Gev Blba! el Leor.

DT eTedrmmev 2 ullf, @6TeID QFTeVEVLICLIMETTEY N&IGa BHNGHGWLD  allevm@
LMemaIs&Eh&H@GID  UTDaITSTIL. FleuvBUl BlemersaHmTI&HeT, &HThH  @@LILIST6L
WMH&HEG  6T60T60T  6UIMLID?  OpMmIGemneT Qe ly  elMmmey  Blevmul  LIGooTD
FLOUTH &&H6MLD. HIT([H &em6rT PG5 G UNBLIL 88606178 &HL_1Q60TIT6V
CHMLEHHOTEHERHO FIDLTHESHOTD. @)H& 6T600Te00Nd FHUMTeTs, @& GCUITeTm
SAUMITET  6TEUTEOOTSH 6TV M6l @ Slauenguiled 2 uESHH 2 6tam  SHMH Serflev
UTH&HGCL IPHs L&l STHGET CHFMemeValaTHIGT @)\HEH GO Ter6V6.60T IS 6T
SO LDITEUTITEV [BITLD LITEMEV6U6ITE TV &MeiT a8 &8 Caleoor(hLD.

@M &SThH AP CuUMs Qeumib WJkEIsGeT LMWL WaHeemney, B [HEGLD
S5SNI SITOUTHIGET, eLNeen&H:E6T, LImeneuseT, alleBlGas6T, LEFF&H6T, L|(WD&HEHET,
GTEOTEOOT MM HlevoremIUNTSHET G Uiemel 6l  @LQOWMTSSTE P HS
N Bh&eTmerT. @&eoTmev FMHLIBID HeL LD Q&FTLENLDTETTS!.

FevT SMTH&HMET WSS DT QFIQQSHTIL&m6T MM LoD FLUTHEH MTISHET,
@ersin Flevy &ML alleVElGHemeT Call emL WY SjeUmMeT Q&MIL, SHHSHIGET,

6


https://ta.wikipedia.org/wiki/%E0%AE%B5%E0%AE%BF%E0%AE%AF%E0%AE%9F%E0%AF%8D%E0%AE%A8%E0%AE%BE%E0%AE%AE%E0%AF%8D_%E0%AE%AA%E0%AF%8B%E0%AE%B0%E0%AF%8D

CaMev HWeimenm MM QUG Lerd FOUTHSERMTTSHET. WOI[HEMHI&HEHLID,
Umenalseblh  SPlaemsiumn auTHeT  SHealemelliLihalCsh @ evemen. &M
PaIsMe FHMIFGL APRMS, LGaublemevuley eN@BLOLSSSMTS LOTMMEIS6T
67 M LI (5 5 60T 60T

STH&em6T PILILISTEL FHUBLD 6¥lemerTey &e6iT

evor oIl - SHQUTWS srh sefler 9lellerr smyeorons WevoreflliL Heli&s
Quwers psfenerwing LTMleumSHMS. weor UL gouU@eausTey afleudFmuinb
QuUIflaib UTHILIL SjemL WD, QUBLBCHTMID &MY 40 Uiyl QamsELI BlevmkigeT
nevor S flOMeOTSH60T  &Ieoorlong ergied  ellemerwmgs auml (B Blevnms
WTmMleumSB MmSI.

LIMTED6VRUEIT RIS 6T 2_(HeUMS 6V - ST(H1&6rleor  PlLiLNermeL BlevsH6L 6h;5 2 ulfleoroLib,
BlevoresIUWNTHEBLD QUMLD (LLaITH6Vem6V. Loevotesotleor 2 WIflwiey auemid Pleusmey HS
IB16VLD 6T&HMGLD LILIGTLIL ITOSYILD, 675160 eNl6em6TWITIOSYILD LIT6m6Va6T 0TS LDMMIS M SI.
wenpQuUMle UTHLIL - WJHEIG6 6T Pams) SMTHM DT VSH ) SHITT LT
UFHOFILEOT  36T6Y  UHSLTHANOEHMS @FEOTTL LMY GOMHS ML
JOLUGH D!

GODBHS QUGB WLISHET aTa - OFTHLGEERHGS CHmaILGLL WSS er
6T600TE00 1 B 6m& 0T (HCHTMID  GHOMBS Q&HMOTCL  UBRMSI. @&Heormev il (H
2 LIGWMSLI QUMBLG&6MTeT BTMSEMed, Gend, &L 196y, LICTM GUMeTmemnel Q& WD
Q& THISH6T HESIH S 6Nl L_6or.

QML - wenp QUITEWLD LIGH S6rTle0 2 6Tem SHTH&H6T LHGHSHLILIH STV 6R6ML_G6T
aimesor(h (G eTmerr. W MGefley ML T &5 Smeuni&efley HEGMMbHES 2 6eTCeal
H600T600 T @ (HERMSI. @HSHE GITI600T IS 6rT6TTeL ML F&HG auldl gLl () QS mS.
QIETOTLEY -  Lneeudefley @opbha SiflsSssasmeaor® eugliu@  Lesor
BIsCs&EHmIGa D, wHNULGSMSESHD GNGESELULUGIRMmS. Lemevuiey
@Oha aGL WoBoIs SOUUSHEG STHSET @VEVTEH SHTTEISEH6TeD @b
SjaivBlemey gHUGHMSE. w5HCe eueoT ey e CHemealuileveu @)L Mmigserlev
CrUlssLILULG eform&Hmg. sl (B @eaerne WergFseuler swmifliiymn
GONHEDS!.

LOGOOTEO0T 60T SeoTemnenW LNHEHMEI - HTHI&H6T  LOEDOTE00T60T HETeMD Q&L ITLO6V
UMSIHTSS UBH Tme. STHIGHEBWL LOIHIGEHLD WemeLILGH &H6rfley emLnbSieTerT
LOGOOT600T 60T SH60TE0IL0EMW LO6TOT fILOM6EUTLD eFMLILITLO6V &ITLILIGET ELNGULDME LIMSISTSHSI
AUMmH eTmeT. HMTH&HM6T APILIGTEY evorFlomeTd gHUBGEHMS @ SH60TT6V LO6ToT
3IH60T HeoTenLnem GBS IH&HMSI.



Levavudlfleor WTOILITLIQ6T @LEUIL- @@ STl PHSULLLTL emg Bl
QIMTILD, Sjevorly  eum@pld Brsvelens o Wlifleorhisefler 9flesE S&TIeornmg
embas @, Fers smhsefley epmIH GHESIGEHm6T LLHICL Frllil®
QUMD LIMEToTLT &JIQ&H6T SMHELUTSH AFSTRNLL6T @60 SHTJe0TID 6T60T60T ?
eBITR HTHISH6T PESLILL(H LG HTeor.
Gauemevuievevs HeooTL ML LD - smhserfler obliifermev sTH&Hem6T HLOLNeUmLD
D&GEfeT aUTPaITETID PHESLULUGSRMS. @&HTTe @eIFHEbn CalameuBslq
BHISHMEG UGB aTmery. @& GCeusmevwillevevms HeooTLMlLSemns Closild
B &NEHMG.
@b 2 WFsGsmaTmeT Ldl&H &GS CHemauulmer LITmeoralmujemnal 2 MLIGH QFiialg
2 & 6T 13 BHIG&H6TI6L 2 6Tem HT(HG&HET HTeT. SjeuMMley @BHHIIMaD setTMI. CLOMEGHS
QEHTLIFH ey, HPGHGSSQSTLIFHINmM6, WWHMID  @WILDEM6eVESTH SH6T
ARWemal 2Fer 2 UTSEETHom 2. MUSH QFUASH  GQLIHLDLMBIG
AURGEHOTMET. @QhHHEH HSTHEHMET STLLUTHMEISET  ENEVTHSSTET  [BITLD
QaullLUGmEHEH Gomsg, Qeulil 2 wiellermey ghuBL UTHLL &Sl @ Hal
2 Wlisemerub, LWNFsemneTWD STLLTMHM (LOLYUJLD.
VS - 4
&6ulLD 6UG6ITMI & 61T

@@ ey WMISHSLILLL GauFuiliey &Hevemel WM @G ell&GInNg @ uMenss
Wil6L smeooT LIL(QILD @@ QILIMTIHENET 6010 6TEITEVITID. B{6M6UGHEN6T SeumMleT @)uim
MHoIND Cou HUINUWIEY SnMIGETTEV 6D LITETLD 85T600T 6VITLD. 856011LOMIGET 6umleor
2 (HAUMGESHESFHT QLU Ul LVCaum euenssarts Lflssemn. Wasssamiw
SIGaTHaflel @HE @M QUi SLLLID 96eua @ Ul &L aleny BT
LWeTURQSSIH TN TSI QUMBETHMETUW D 2 (HeuM&:s  &6011L0MIS6T
LweTU®RSSLILG&R erment. Liedlulley W&ea|b HIIL] eumilbg aleTmhigerfley et
660TMIMGLD.

6ol T&H6fl6lT eSSl Blenev (LNETCETMMMISGENETI|D SI6V6VS! QUETIEFF 86Tl LD
Seflomisefledr QuUUTSEICuCW GMIG&HELILIL(H6TENS. 2 ST Jeorlong &MameulD,
Q&FIDL&SHMTEVLD, @ 6U600TE 608 & TEVLD LOMMILD @) (BLDL|E85T6VLD.8560T1LD I &5 61T
FIHSICLUTGID jevevd LSILILNGS @UeTHmalT@Gh. CLaIn jemealseT L&se
Fogmm wenmuilev uUFellds HTeoTl UGG OTMET. HMEUHET QUITSHUTHS "STSl"
QST  STeooTILGSPTM6T.  STHIHSHET  STUlenuwmm  QUITIHL &e06Ts

Q& mevot(hl6TermeoT. LILGaIMILIL L. Q&FW6D (LNenM&Hm6Td: G&meoor(h HTHGHSE6Te @ IBHSI



SeoflnmigeT LNiflg gl 6T(h &8 LG 60TM60T. &60f1L06U6THRISem6TE FMTHECSH 6 [HITL L 60T

QUITHETTSITT UTIES 2 6Terns.

& 60f1 L0 MBI S 6rfl 60T 2_6V8 LIT6U6V
2_G6VITS &601LOMBI G 6T

2 CMEHMmIGM6T  Q&MeooT(hl6Tem  HeolIlDMBIGHET  eVBWITEH  &H6olIDMBIG6ET  6Tedrml
PSS LILOTRGTMET. @IHLDLSHTS 6TeTLIS @@ QLML &Heoflloh G, @&
2 W& QFTYHIMHsImM alemiFRUNeT WSIEMNIDL] &b, Ualluwler Ge 2iH &5 60
Waslugaiensd &meorliLU(GL  SMEH @UULUSSTS G, G @& HaflHs
Blemewwley s  AflsTeHGa  sSTeaoTlUGHMS. @& U &HeflmsGarT(hlLh

LUTenm&CeTmHID &56e0HCSH SmeooTL LI MS!.

LGBV 4.6% @(HLDL] HMTSHIHSHETTV 2L60TSH.E)(HLOLITETS @)@HLOLSSTSH allgedlev
Smeoor ILGSR M S). @&l BTeT@ euemn&:&6TTs LNfles Ll (HeTergl. oj6meu

). IDGHQHTLL : @& FlauliL] BlIM&H 60 2 6Tengl. @& 72% STUl @ IHLD6ML Q&T6ooT LS.
iCEHLEMLL : @& SIHLOL BIMWeNLWG. @S 70% ST @ [HLD6mLI Q& TevorL_&).

. (i) eSIGmemeTL. : @& LT UWLNe®BHSE WEhFeT BIMWD elemy Caumim®

2 MLWSI. @& 50% STl @IHLD6DLIE G&TE00TL .

(iV) FlLemTL : @& LWL BImwenLw 30% GG ST @)@BLHemLIS Q&TeoTL Sl.

@@y sraeile @mLUlar oerey WD CuUEHDS. @G QOLUS
grgielley @QUlET ojemey 30 FHAIBSHTDGSH GMDaUTH QOBHSTH SASSHTS!
QUIBETTSTT FHWMSE FIMHHHTH SHMHSLLBeUBemen . LIevCeaum 6608 LIT6oT
THGHMET 2 (heUTHES @LCUTH  MmsGefay, BbleHse), GCrmilubd  evevg
QeuedTIg WD GUITeTmem6l G emeuulmest ellG)& 55 60 85608581111 (HG) 60T M6oT.
Q)BLLSSIT &I LIF66D

2 WA @QUbUSSTS Fromiliugeilds &meoor LUQSHMmS. SLenGHeredlwm,
NCr&ev, gaquim , Feorm, HQWIHSH NERW BTHIS6T, 2 &en6aT , &HeTLT CLITETm
BIH&eflel  [Bevev SHIOmeT @ULUSSTS  STeoT LGS MmE. Jequwm 2 6u&H6ev
Waslouiflu @mLSSTS @ LI Q&Mer(h6Tens. 2 VH 6 @MBLSSHT & 2 ML
Sulley sl QUi BTEH weVHCTOWT U G&GWD. Feorm, LIGTFev, @BHWIT LDMHMILD
gequim GuUmeTmemal @EULSSTE 2 MUES Huley etetlemeuuiley 2 6item LIm
BTH&HTTGLD. 2 60H 6 BB BTH&GET GG s HE 6eTalléy, AHTeUS 84%,
@@BLSSTSImE 2 MLISEH C&F U1 60TMeoT.



Rank | Country Production(Metric Ton) | Share(%)
1 Australia 531,075,350 33.75

2 China 345,841,000 21.96

3 Brazil 271,275,900 17.22

4 India 124,852,650 7.93

5 Russia 55,550,000 3.53

6 others 15.64
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https://ta.wikipedia.org/w/index.php?title=%E0%AE%8E%E0%AE%A4%E0%AF%8D%E0%AE%A4%E0%AF%87%E0%AE%A9%E0%AF%8D&action=edit&redlink=1
https://ta.wikipedia.org/wiki/%E0%AE%AA%E0%AF%81%E0%AE%B0%E0%AF%8A%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%87%E0%AE%A9%E0%AF%8D
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https://ta.wikipedia.org/wiki/%E0%AE%AA%E0%AF%86%E0%AE%A9%E0%AF%8D%E0%AE%9F%E0%AF%8D%E0%AE%9F%E0%AF%87%E0%AE%A9%E0%AF%8D
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20% eredTLUg GMIUILESEH5E. Cuaid, LUsIUNGEHE5556856 Hme 2 mUSH Uiy
BrlesT @Lmmedler LiImkiE@ 88% eteoTmild GBI LLG & MmN

e® GOIUUILL 2 wIsHOGHa B ellwb Cumal Hifler @ueaydOme epeud
By Weremgpn o2.mus H  QFUW  LUuGSms. Seueur m il BF
allemaliummle_menemulledr &5H UL UL Gousds LoMsh SLOaVISTE @)6U6ITMHM6D
2 HUSH QFLWLILGHDS. Q& @ SFSHSLOMET GLMIEES JOM LOHMID LSINLNESS
FalQll QMMEVTEGLD. 2 608 WIETEFTT 2 MUS Hulev &FIOTT 7% @&6eoT LikiGerfliumg
o atengl Feorm WsLQUFIW BIGUE SuMmMe) @@LNLS Q&MeoT(H6Tensl. eSS
QETLIbHE LNCTHev, @HECSHTCTHIWIT, SHeoTLIT LDMMIDENFWIT 2_6TeT 6r. 2 60&H CeuGul
Brudler &6 H2_mHug Fulev WesIQUIflW BTLTH FeTmald NS QSTLTHS! SHeoTL T

6)LD 2_6IT6IT60T.

Qamlsuwenm BTl 6T [Blemeuwi b

Qumgaums Lev Brwler HILLMmSGT QUTEHSHMm WaT 2 MUSHEETHC
SGSELILL LT, Fev Brwler mleneuwmaseT QsTlhameneusertler Liler
CHMOUBHEHHEHTEH IeMNGHELILIRE Tmerr. @bHHIWTelley @& GLITETM [Bl6m6VUL MG 6IT
SHCLIMG @ 6Vemey. 2 VHE 6T Liev LIGHGerflev @GmILiLIme aldlesfiw 2 (H& & Ten 6V 86T

@) & CUITETM [Bl6m6VLITEIS 66T @)UIS S 6([H SR 60T M 6oT.

F w7101 60T [B] 66V LWL M1 &5 61T

Quiflw Brdler S LBSCHT 2 0H FabhiFHev eme BT WOTEFMTIHmS 2 MHLSH)
QFWISTaID, Flev LGH sefley Fnilwl BiF LSledT BlemeuIBISHE@HLID LILIGTLITL Q.60 ©_6T6T6oT.
10 QU&TAIML (WS 30 QU&TAITL ey 2 MUSH QFUWIWWL  [BlemevUlniSeneT
@uliflaflev CFrisseumd. @&55mawl Fnlw BIeTHleneuwnkisGear QLTS LS FLmet
e auemevwemnlililey @ emeoord: &L CLT  Lelulwey CrTE&He Hafldss
FWSTWEHeT 6T CHMeaUEHSHTH WLHIGL LWeTUMSSLIUIG6T LS Twmer Liler
QWL @ emeTeG&HLILLTINGEIT @ @HH&EMN.GS Gumerm  Byuleor

BlemeVWIBIGHEmeT emngs W& Gmmbs BISH WD, Fndlw erellevmeor QuUImmluiluiey,
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https://ta.wikipedia.org/wiki/%E0%AE%AA%E0%AF%81%E0%AE%A4%E0%AF%88%E0%AE%AA%E0%AE%9F%E0%AE%BF%E0%AE%B5_%E0%AE%8E%E0%AE%B0%E0%AE%BF%E0%AE%AA%E0%AF%8A%E0%AE%B0%E0%AF%81%E0%AE%B3%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AE%BE%E0%AE%B0%E0%AF%8D%E0%AE%AA%E0%AE%A9%E0%AF%8D-%E0%AE%9F%E0%AF%88-%E0%AE%86%E0%AE%95%E0%AF%8D%E0%AE%9A%E0%AF%88%E0%AE%9F%E0%AF%81
https://ta.wikipedia.org/wiki/%E0%AE%AA%E0%AF%88%E0%AE%99%E0%AF%8D%E0%AE%95%E0%AF%81%E0%AE%9F%E0%AE%BF%E0%AE%B2%E0%AF%8D_%E0%AE%B5%E0%AE%BE%E0%AE%AF%E0%AF%81
https://ta.wikipedia.org/wiki/%E0%AE%AA%E0%AF%88%E0%AE%99%E0%AF%8D%E0%AE%95%E0%AF%81%E0%AE%9F%E0%AE%BF%E0%AE%B2%E0%AF%8D_%E0%AE%B5%E0%AE%BE%E0%AE%AF%E0%AF%81
https://ta.wikipedia.org/wiki/%E0%AE%B5%E0%AE%BE%E0%AE%9F%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%A8%E0%AF%80%E0%AE%B0%E0%AF%8D_%E0%AE%AE%E0%AE%BF%E0%AE%A9%E0%AF%8D_%E0%AE%86%E0%AE%B1%E0%AF%8D%E0%AE%B1%E0%AE%B2%E0%AF%8D#cite_note-REN21-2006-1

HeNulwev oileseEsd GG CHamallIL(heals T @enal W& Gmmbs &HTevsEH 60

&L LLILL6VMLD. 2 6056V 2 616 50 % A pilwl BTl edTBlemevLITBI&H 6T EeotmaNlev 2 aiTermeor.!!)

QUITBHETITS T [H60T60)LO & 6T

QUITBeTT&STT CHTHES BIleaTemrd TflQUMHeT QFemnal GemmeEHmS!. HiLdleor
Blemeuwgems @QUEGD Fewe] alemev gnlds Q&MeETCL GUMGL LiemngLlgel
T QUTBLHEEEHG (QULCTFmeiwid, @umend 6rfleumu] (W&HeWIET) 3G QFeVemal

il LIGUIDL MG G6mMmelT@LD.

QURIGWL QeI MMV
WleTmlemeumbiGeneT el HeooTL  UTLDBTET GLMMemel. SMHELIMEH @ U85 H 60
50 WW&6ev 100 e0oT(H&HEBHHE  (LD6OT

SLLUULLeme eTedTL g GMILINILS5568651.5 @eaumenm @u&ses CHemalliLi(HID Lefls

Brdler  mlemewmiser  eTflQUTmeT  epeuld

@Q@EGILD  Uev BT  BlemeuWws &6t

GHemeUlLD GemMeUTs @IHLILIGTEV, QF6v6] CLaID WFFLILGSMS!.

RF 60T LIVGam CHaUHEh&HSHTEH SHLLLLIGILL CUTEH, SHOIL T GHMMHS
Qrevalley sSLLUIURWL Biwer mlemevwd Sjemevoruilemeor LITTOFl&Es GUMSILOT6OT

QUIHEUTEN U HIHEUSIL 6T Fa(hHV @eVTLSHMNS LD ST QUEVEVSGI.

BlmieuILL 66 6 &6

Brdler 2 muUSHuNeT gLl ulleh BTHIGE6T, aUMNI6IT 2 60oTemLOUITET 2 MMEL
Bloielill Geter 2 Wil  Smmev 2 MUSS
SjeTalleneor Q&mesor GLIT LILLQ.UI6L @)L 6umiD. B LT Bl6meVUIMBIG6T 4,600T(H (LD(LDEUSID

2 HUSHWlener Q&TeoorGLIT

W slemailey 6T 2 MUSH QFUISH FIFTETSI. (H 24,600TIq60 2 MLIGH Wimeor Liledt
AHMVGGSD, Bloeullul ®GeTer 2 WrnlL SMmme 2 MHUSHEHGID  @)60LWImeoT
AP FHMS L,MMEVETE| &ITI6votl( capacity factor ) eredrmi empliLT.'? BTFGeu HTH
FHe0T5HEG CoHemalwlment L6 oMMedey 98-99% FHNRGHmMS BI6T 2 mmey auLdlGul
QUMIRMSI.

LNCI&ev, seorLm, BMICa, Qeueflgem wHUW BMTHSGET HNHEG CHemalulmer Loleor
MMeSlev QLB LGHemnw BFOleTETTID Smmev aulblGUl @ LIMIG) dTmeo.

B 2y,600T(H 117 LS 60T Bl mieuiLL G eTerr S4MMevETe Qrss L8l eor
AuHML 2 HUSH | HMEL JyeTey &Tiy6uoi] 2 HuSS
(TWh) (GW)
‘é:"gzjrrr(2008)“21 585.2 171.52 0.37 17.18
S60TLIT 369.5 88.974 0.59 61.12
|j](3|j@6i) 363.8 69.080 0.56 85.56
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https://ta.wikipedia.org/wiki/%E0%AE%9A%E0%AF%80%E0%AE%A9%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%A8%E0%AF%80%E0%AE%B0%E0%AF%8D_%E0%AE%AE%E0%AE%BF%E0%AE%A9%E0%AF%8D_%E0%AE%86%E0%AE%B1%E0%AF%8D%E0%AE%B1%E0%AE%B2%E0%AF%8D#cite_note-REN21-2006-1
https://ta.wikipedia.org/wiki/%E0%AE%A8%E0%AF%80%E0%AE%B0%E0%AF%8D_%E0%AE%AE%E0%AE%BF%E0%AE%A9%E0%AF%8D_%E0%AE%86%E0%AE%B1%E0%AF%8D%E0%AE%B1%E0%AE%B2%E0%AF%8D#cite_note-5
https://ta.wikipedia.org/w/index.php?title=%E0%AE%86%E0%AE%B1%E0%AF%8D%E0%AE%B1%E0%AE%B2%E0%AE%B3%E0%AE%B5%E0%AF%81_%E0%AE%95%E0%AE%BE%E0%AE%B0%E0%AE%A3%E0%AE%BF&action=edit&redlink=1
https://ta.wikipedia.org/wiki/%E0%AE%A8%E0%AF%80%E0%AE%B0%E0%AF%8D_%E0%AE%AE%E0%AE%BF%E0%AE%A9%E0%AF%8D_%E0%AE%86%E0%AE%B1%E0%AF%8D%E0%AE%B1%E0%AE%B2%E0%AF%8D#cite_note-10
https://ta.wikipedia.org/wiki/%E0%AE%A8%E0%AE%BE%E0%AE%B0%E0%AF%8D%E0%AE%B5%E0%AF%87
https://ta.wikipedia.org/wiki/%E0%AE%9A%E0%AF%80%E0%AE%A9%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%A8%E0%AF%80%E0%AE%B0%E0%AF%8D_%E0%AE%AE%E0%AE%BF%E0%AE%A9%E0%AF%8D_%E0%AE%86%E0%AE%B1%E0%AF%8D%E0%AE%B1%E0%AE%B2%E0%AF%8D#cite_note-12
https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AE%A9%E0%AE%9F%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%AA%E0%AE%BF%E0%AE%B0%E0%AF%87%E0%AE%9A%E0%AE%BF%E0%AE%B2%E0%AF%8D

o&EHIW 250.6 79.511 042 5.74
21Q LSS T

o mEAWT 167.0 45.000 0.42 17.64
GBTFGeu 140.5 27.528 0.49 98.250M
@BHwT 115.6 33.600 0.43 15.80
Qeuenil&Ceueurr 86.8 - - 67.17
FLILIMedT 69.2 27.229 0.37 7.21
grafL_eor 65.5 16.209 0.46 4434
LJ&6em6U(2006) 64.0 - -
Ly medTar 63.4 25335 0.25 11.23
&l SLHmev

Gflw eafl LODID QaLILSHOEGHS CBIGWNTS QUDLILGL 2O EGrlw
ALMMEV (solar energqy) eeTLILG&EMS. Gl gmmev  CHIIQUWINS L B dledrm
LEOMUNEIOTHAID MM e 2 (HaUMESHSEIIQUL  MHMEVSEHETTET, SHTHMTMHME,
B leTeoflwiey, nmmih 2 uIlflwey QSMT&GSH (biomass) QP UIIDHMET 2 (HaUTHSHSH NS
QupeTaley glemeoor LflEma. wdulley ellwpd Gl owmmedev W&eanh Fmlwl
UGHCW 658U TaINMS LUWeTURSSLILGESMmSI.

Gl 2,mmedéL @Ha! WeTaMTLD @ reoor(h) aUend &6l FWMflesluG&HmaE.
1. &flw eeflullev @B sWMlEaLILM LD WeTamrn (Photovoltaic).

2. Gflw QauliusHev @@rHE SUWMHlEsLLGLWD WeTEFmFwD (Solar Thermal).
&w eerfl 4 HMEY

UBLITHHT @GNl MM HemL LIL|LD 1060l & 60T LW 6dTL(H) & SIS VIl

& lw M6y 3,850,000 EJM
SMmHm 2,250 EJ&

2 WSS T6T S MMmey 100-300 EJB!
I LILI6DL 2,MM6VL LiwleTLIm( (2010) 539 EJ¥!

L 6dT& LD (2010) 66.5 EJ&!

STMHM DT VGG WL UGG Gl mmedley 174 x 10" euml. jemeeTer
AMHmev Lellemw SiemLE@mSl. SeummieT 30 Fseisld elemGealeflsaCs HmLililed
QFENGHILGHMSE. Flev UMl UMMV &6V, Blevld, CLOSHMIGET GUITETMEIM MIT6V
dHS53I&HQ&ETeTeT LGS ME. &Gl sefluller Wetamhs BlmuLl el uflev Lellemul
Ll QUBLLMID e6fl emeumEalld H&EFRaILILE SHITHD WOsEFH M
UGS LM 2615M8 &G JTHLD 2_6Tensl.

@0 QBLSHNG Laluler &STmHMI  LD6DTL 6V, &L6ev, BlevIUFLL & uienel
2 MAMHSHGHQ&ETETEBD  QUTEHESF &Gl mmedledst  eTe] 3,850,000  x
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https://ta.wikipedia.org/wiki/%E0%AE%90%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%BF%E0%AE%AF_%E0%AE%85%E0%AE%AE%E0%AF%86%E0%AE%B0%E0%AE%BF%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%90%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%BF%E0%AE%AF_%E0%AE%85%E0%AE%AE%E0%AF%86%E0%AE%B0%E0%AE%BF%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%89%E0%AE%B0%E0%AF%81%E0%AE%9A%E0%AE%BF%E0%AE%AF%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%A8%E0%AF%8B%E0%AE%B0%E0%AF%8D%E0%AE%B5%E0%AF%87
https://ta.wikipedia.org/wiki/%E0%AE%A8%E0%AF%80%E0%AE%B0%E0%AF%8D_%E0%AE%AE%E0%AE%BF%E0%AE%A9%E0%AF%8D_%E0%AE%86%E0%AE%B1%E0%AF%8D%E0%AE%B1%E0%AE%B2%E0%AF%8D#cite_note-norway-11
https://ta.wikipedia.org/wiki/%E0%AE%87%E0%AE%A8%E0%AF%8D%E0%AE%A4%E0%AE%BF%E0%AE%AF%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%B5%E0%AF%86%E0%AE%A9%E0%AE%BF%E0%AE%9A%E0%AF%81%E0%AE%B5%E0%AF%87%E0%AE%B2%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%9A%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BE%E0%AE%A9%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%9A%E0%AF%81%E0%AE%B5%E0%AF%80%E0%AE%9F%E0%AE%A9%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%AA%E0%AE%B0%E0%AE%95%E0%AF%81%E0%AE%B5%E0%AF%88
https://ta.wikipedia.org/wiki/%E0%AE%AA%E0%AE%BF%E0%AE%B0%E0%AE%BE%E0%AE%A9%E0%AF%8D%E0%AE%9A%E0%AF%81
https://ta.wikipedia.org/w/index.php?title=Joule&action=edit&redlink=1
https://ta.wikipedia.org/w/index.php?title=Joule&action=edit&redlink=1
https://ta.wikipedia.org/wiki/%E0%AE%9A%E0%AF%82%E0%AE%B0%E0%AE%BF%E0%AE%AF_%E0%AE%86%E0%AE%B1%E0%AF%8D%E0%AE%B1%E0%AE%B2%E0%AF%8D#cite_note-2
https://ta.wikipedia.org/wiki/%E0%AE%9A%E0%AF%82%E0%AE%B0%E0%AE%BF%E0%AE%AF_%E0%AE%86%E0%AE%B1%E0%AF%8D%E0%AE%B1%E0%AE%B2%E0%AF%8D#cite_note-fa.upc.es-3
https://ta.wikipedia.org/wiki/%E0%AE%9A%E0%AF%82%E0%AE%B0%E0%AE%BF%E0%AE%AF_%E0%AE%86%E0%AE%B1%E0%AF%8D%E0%AE%B1%E0%AE%B2%E0%AF%8D#cite_note-4
https://ta.wikipedia.org/wiki/%E0%AE%9A%E0%AF%82%E0%AE%B0%E0%AE%BF%E0%AE%AF_%E0%AE%86%E0%AE%B1%E0%AF%8D%E0%AE%B1%E0%AE%B2%E0%AF%8D#cite_note-5
https://ta.wikipedia.org/wiki/%E0%AE%AE%E0%AE%BF%E0%AE%A9%E0%AF%8D%E0%AE%95%E0%AE%BE%E0%AE%A8%E0%AF%8D%E0%AE%A4_%E0%AE%A8%E0%AE%BF%E0%AE%B4%E0%AE%B1%E0%AF%8D%E0%AE%AA%E0%AE%9F%E0%AF%8D%E0%AE%9F%E0%AF%88

10" 99 &H6T WGW. "ph UBLEHMNHG e6fldCorisamssE WL 3,000 x
10" e2®6v &6 Gl MmevLIWeTLHSSLILIGSH MSI.

o WITLIQUMEBL &6 ledBHE HeML_GH8555mIqU MMV WMUWNSNTE Gl F&HE)
VB JILEHMS.  @SeT IeTe], @  UMGLSEHMEG ~ 100-300 X
10" e2®6V&H6IT QG LD. BleVE SIS, eTevoTQevoTll, @WMemnd erifleumuy, Wereoflwib GUmeTm
HaUssalwenr euermigsefledph gl e eudLESH 60 QUMUILIGILD QLTSS 3, MHmededT
gjeremauadl Lellufledr LFLiemL e(h QUMBLSH aubsHemL WD G&Flul mmedler l6rey
@ HLOLMIG AFHHIMGSLD.

LINGH W CremsuledBhgl 2 6T6T STTHHemerl] QUMTHSHS, GFlu pmmeney LLLdlulesr
LeVBaum LIGH&6fed[mHE LisuCeumi 3jeme]bleneuderfley seuryallwisiln.

Gl L,MM6V @ WIE8(LpemMm Sl LILemLullev L 6OTEF MILOMES
LrOMUIUGHEME. @& eraleveumns) WGHWTEH R SHTNN QST HIL L
QUETITER UNGIT SMTIETOTLOMS | 6DOTEMLNE HTVSEH VS TET @emal (NHHWSSIaID QLmHMI
aIBHReTmeor. GH W MM LILCaIM CHMTEHEHBISHEHHSTHL LWeTLHSSILGSHMmSI.
SHOUMWS Gl mmev leTeHamisGeT 2 MUSH UL 2QWfleEs R&ER W BTH 6T
Waslouiflu 2 mUSHWMeTITS: 2 6TeT &. @& GGFlW6eTme aupmISLILGM 2,MMeV
2L,GLD. Gaild, @& G&GIflw WeTeT MM 2 MUSH &G FTEHHUILDTE 2_6T6T Si.

Gl Weremy 2. MUSHS QsTH00 @BHUWT @@ GCaIHINMS QITIHSE aIIHLD
BTLMGLD. B BTGV Bloeulitl L &Gl ommev 2 mUSH Hmeormeor 26 GWe3 30
Q&L [T 2018@)6v SemL W (PLHSSE. @BFHwmeley &Grlu Wetermmmeder 2 MmLIG
T 26T 8 LDLMBI & SISIT 6UGl 26 G0 2014 60TmI 2650 QLOST UL 1960[HHE& 31 e2evteuif]
2018 ojeoTmy 20 BT ULl LS (GW) ellifleuenLbgleTensl. 2CHT(h Blevsasiflulledr epsuld
2 HUSH QFLWLILUBLL WeremysHer Fynsll alemevenulds SmLlgevld  @ilu
L,MHMedlev QUMLILIGLD W6TEFMTESSH 6T allemey 18 &8 a0 GeMbSI6T6T Si.

CFMELTT QS M6V BIL LIS S 60T LILW60TLIM(H) & 6iT

G eeflEesH Isem6T GBHIIQUIMTSHS SHal(hEHEC6 QUMSIaUTEH CFMeuT Q& MOl6LHIL LI
eTeorILILLmed  (eN@eullll SMmmey MM 5 UHM SHalT)  Ie6THS
HUaIUNEG56T 19U SL,MMELEEHLD LDEM(LNSHLOTE & flessulleor eLn6uGLD

&) 60)L_55 51 G LI M1 55 65T M 60T.
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https://ta.wikipedia.org/wiki/%E0%AE%9C%E0%AF%82%E0%AE%B2%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%9A%E0%AF%82%E0%AE%B0%E0%AE%BF%E0%AE%AF_%E0%AE%86%E0%AE%B1%E0%AF%8D%E0%AE%B1%E0%AE%B2%E0%AF%8D#cite_note-Smil_2006,_p._12-1
https://ta.wikipedia.org/wiki/%E0%AE%9C%E0%AF%82%E0%AE%B2%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%9C%E0%AF%82%E0%AE%B2%E0%AF%8D

Gl ep6rfl GBI WLITHELD LOEDYM (L& LOMTE 6 LD LweTUGSSLILIOQSRMS!.
GUITLCLMGameL U QFcsamers: Gameor( Leremyn SWmflissen, CFmeumy
Qb LsHe @unIGL ellemFulwsssss GRS, WarallFmlgser GLImeTmemal
@\ 60T GBI LI LILIGTLIT(H&HET 6T60T8 SnMEVITLN.

Gl eerflemll &H60oT6ooT I &6T eV RMHUNSLILRSS S GG GallllgSams s
Q&5 mevor () Brmed 6T(6h &) 6T 5531615 5\ 60 (Wemnmulavin Lol 60T Ty LD
sWMlssliubGRmal.

CoHemaulmeoT  QEILILILT  LIGOOTL&ET Q&Moo QUMIHL&Hen6eTEH GCHI6| GEFUISH6V,
QLBIGMET @QUMmenss STHCHTLLSSHLOID  &SLIGLBI&GmaTF  Gflulefler
BleneVeMWILT QUITHSSID SMNGH GFIemel WenMUNGL LWeTUT([H&6T 6T6rd

G (D (LPLGULD.

SeEooTeool e IE GLMHGUSHGW, BITUNLLD  @GLISEGUSHGSGW,  BIFLUNLLD
Gefl(pLLeD MM QFWeuwpemm Qalllll 2 MUSHE&GD Gl Qeaulill Qpmmeney
LWeTURSSHVMD. BenJF @GLTHGH06v (water heating) @Gl mMMeL W& LD
LweTU@®EmE. 40 190 fleEGs Gemmealmer BleCHIsGHCHTH 2 6T  LGH &erflev
afhsefley Hevoreoofemy @GLM&HEH (60 °C euemy) 60 - 70 FHeisbh Gl mHmEe
LweTUGSmS!

GLTEGH0, Geflepl(higev mMID &THEMmTLL wenmulley Gl ommey Lil&e]|0n
LweTU@SRmE. awilsasmaley 30 F&afsd (4.65 E) euennfleEs UL mgGerfleyn 50
F56i510(10.1 B)) GUQWIGLLS sLIgLBIS6flaun Gl Qmmey eneuld L THEG 560,
Geflepl(hH&H6ev, THECMTLL Wemm LWeTLGSSLILGSHMS.FenngEHe0lauld (cooking)
Gl Smmey 2 mUCWTSLILGGRMS.OFWWenmn eallll 2 muUsH Ul Liew
BB &6T Gl 2bMmev QGTLEIEVEIL LGS L L6 LI(H & 516 65T m6oT.

2 @ etr WsLAUlw QFmley L UuC L GIlw Qeuliu

F&8) 56016V WM & 6T

Q& TeiTeT6meY QamSleLBIL LI Quwiy BITH
(A& meumL.(MW)) O 0Y:
354 LJeuemeruls &g 565 2_HUSH) o&&HW
QsTLLq S eMLOLIL| S 6T Q&
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https://ta.wikipedia.org/wiki/%E0%AE%95%E0%AF%8A%E0%AE%B3%E0%AF%8D%E0%AE%B3%E0%AE%B3%E0%AE%B5%E0%AF%81
https://ta.wikipedia.org/wiki/%E0%AE%90%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%BF%E0%AE%AF_%E0%AE%85%E0%AE%AE%E0%AF%86%E0%AE%B0%E0%AE%BF%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%90%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%BF%E0%AE%AF_%E0%AE%85%E0%AE%AE%E0%AF%86%E0%AE%B0%E0%AE%BF%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%BE

64 LgeuemeTuls QBQGULT CFMeVLIT 660 :o&&HW
Q&L LY Qe

50 LITeUemeTUS S,600TL_&FIT6V 1 &L ILmestlwi
QSITLIQ

20 &flw 559 PS20 Gl 568 G&HMLTLD eT&LILImesf W
G&MYILD

11 &flw 559 PS10 & lw 568 G&MLTD eraRLILmeoflwI
G&HIMYILD

STMHO F&5)

LUSIUNGESHFalqU  MmededT  epeulnmeT  STMHMI  STUIEOLDUWITETS TS
SHIGHOLWIT 2 LeTiqums:s Hen&HHE50mIWLSTGSLWD. STHMTEn6VE6T &ITmnleor
LMHMeneV] QL MM LO6TETTMMEVTE LOMMHMIS TMET. BB WMHMILD L|60SE LITIH6T
2HMLGmET WHBlITE BHEGWL 2 &F&afler HTHO OO @b  SI6U0TTE
AleTBIGHMSE. SHEOAUTWS 22 0H6e Ws GCasHsINMs aIeTbHE  eIBLD  LOl6TEFTy
AMHMLGH6TIL @UeTLTaISTEH: SMTMHM FHH 2661 &H. @S 26085 WOTFTTSH
Gxemeaiuiley 5 FEHaIEH5MEL LITSH QFUSHME. &HeGUTTelwmeills) 2 6TaT 36Vl IT
N6 evorL Ssevoreumuiley 2 v et WSLIQUIFIL STHMTENEVLI LICTOTEM600T 3{6mLD [HSI6T6rT
gl. 2608 STHOHTHMY 2 MHUSHUIL @QBHWm Wsliouflu 2. musS SHumeTyns
2 (HAUMTH UBR M.

@bpEwmeley 2e6Tmem WSUQUIFIW  STHMITEN6UL]  LICTITN6ITS6T. SO IBITL L6V
SetreoflW M@ LN WmeULl LSS evieTem (NLILHSH6L ,@)JTRen s menllsyieitem Q@UIFWLT &THmIL
LEsT UHWmel @ bW TaNeusTer &HTHMmTen6ULILIcoTeneonTdHerfley (N&6L MHMILD
@UeorLT augl QuUIflll STHMITENEVSETTEGLD.GTHMTENWTEIS enn  efl_& & 6or
Qg LiemLuiaib 2 MG & oL ullavid auens LILGSSLILGER DS Si6m6l

() BLMHEHEMT STMHMTMHMEL LDMHMILD

(i) &L 6V600TEMLD &M MITMHMEV

(i) BLOHBOT STHM MHMEL: @I BlVESHE SMIDHSBIETET HTMHMTENEVSHET ELAGULD
MMeL 2 MUSH QFUIWLILGRISTGD. L& SHTHMTHM Wsah nedelmer
HaUNGESHEIQU MM STIMHIG6T @armTGld. LUSILUNG&HESmIQW  nmHm
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https://ta.wikipedia.org/wiki/%E0%AE%90%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%BF%E0%AE%AF_%E0%AE%85%E0%AE%AE%E0%AF%86%E0%AE%B0%E0%AE%BF%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%90%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%BF%E0%AE%AF_%E0%AE%85%E0%AE%AE%E0%AF%86%E0%AE%B0%E0%AE%BF%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%8E%E0%AE%9A%E0%AF%81%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BE%E0%AE%A9%E0%AE%BF%E0%AE%AF%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%8E%E0%AE%9A%E0%AF%81%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BE%E0%AE%A9%E0%AE%BF%E0%AE%AF%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%8E%E0%AE%9A%E0%AF%81%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BE%E0%AE%A9%E0%AE%BF%E0%AE%AF%E0%AE%BE

ALMMEV ASTIHIGM6T L L&D DES6UTEITSI. SLE0TTE LDMM 3LMHMEVEEN6TL] GLIM6L

S|6VEVITLOEL @) EUAITHMENEY MNGHSH 3H 5 eaTallevmer G L LD CEHemeaullLQS M.

(i) HL6L STHM SLMMEL: @) HL 6L LDMHMID QLIHLD HL &6ty ennsaLiLL (HeTer
STMHN AMHMLHMETEH GMIEHRMS. SHOUTWS WsUAUFIW &L S&STHmTeneLll
LI6O0TEm600TS 6T @MBIGeVTHE WMMID QKFLeflulley 2 sitereor. @euell® BTH\&EHLD 2/3
LIMI@G SMedT Q&TeuoTL STMMITEN6V&H M6 Blmiedu|6Tereor. @) evesorL_eT FGT, 2 6v&eor
Haslouiflu &SL6L STHMIL LIetTensooT MG, SUOIDBITLIQ0) (WNEH HLevsTmmILl

LI600T 60 600T WLIT60TS Se01610.C5IT 195 BBV Blmieus S L AL LI {GeTer &'

630 Q&ML WledT 2. MUSEH QFWIWD HmeemnlLwl 2 evHer WasIQUflu &6V
U6y @U@ &TMHmTeney (offshore Wind farm) Q&MGLIemL @mISeumhbal LNgsLof
GLAIL GolnemedT HMbHEH 6MeUSSIGTETTH. 6uevorL el euflend (London Array) 6TeoTmI
QuWIlLLiLu @GeTemr @bhs QFHTSLL &Lev WLLLSEHOMmMbBE &ury 87 WSLLF
o WgWpeTeT 175 Smeoorsserfled  eelQaum(p  Seooflewid 35008 meUrl.  LOl6dTeoT TMH M6V
2 MUGH HooLw ealaoFwrmbeseEsrear CHhev BHUWIET (WHSSIUTTSHV
IMESELILLR6TaTg. Q& SLMmE&Tuledphas  12-emwev Qg memevailsy
HLNEGGET BloaliLLQeTeT @&H0STGLL &WMT 40 F&IT enneV LITLILIGTEN6US
Q&TEOOTL S MG LD.

6LETOTL S 5& 3| (HH 6V SLMHUTLILINE STHMTem6V (LIL LD : [HedTn)l 85ITIFLY.U16dT)
@6ETEMEHGSG 2 VR 6T QLTSS WeTEFMT CGHemel 12.5 QLIT eumLl. (1.25 G&HMY QLOG&IT
UML) eTeormID 2030-60 & 169 QLOT eumTLLMs& (169 G&MYg QLOS&T  6uUmL)
@ HEGCLNETMID 85600T&HE L LILIL(Gl6Tengl. USIING&HLLULS Falqll JLMMeV 6U6TMHIS6T
(Renewable Energy) @etTemmul LledT GHemauemll el LIGVLDLMBIG @) (HEHSH60TME0T 6T6oTmILD
Sjeumenm Fifleuy SILLOCGH uweTL®GSHermev CHemalenwl el 2 uflumsGel
WNeTFMIHemsd 2 MUSH QFUIW (WIQUQLETMID engFeaTqslile G Wifléaer (Scientific
American) @&l  Qeueflwmerr  GHevoflevof] TG FlGemeTUD, GQ&FWMNSHECSTET
FH&HAIVGHMETWLD emels s SWMHlEsIULL S L auenge) QsflalsHms.

GMILILTS, 40-09@BH& 85 QLIT auml. (4 G&IM (NG&6VL 8.5 G&HIMY QLOG&TEITL) SThHm
LMD, 580 QLT euml (58 G&MY QUsTaUTl) Gl hmah  OleTamy
2 MUSHEHG LUWeTURSSH5HTIU alensuls) Henl&HeTmer. AUFMaUL CHene6len il
ol 30-40 LLMIEG WTEMIHeNS SHTHMITENEVEHET ELNEIMSHAID, Gl 3LMHmenev
LWeTU@SHUD 2 MHLISEH Q& il (pLgujLb.
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STMHM MMV QLD WPWEISID HeMLHHMH 6TedTml aUTHLLILGHMSI. 24606V,
ABLEHO @ UGHUWIL &mHm @eveums CUME WMOMTH UGH Ul efsib.
2 FHMIEOTONG QFHTCIMEG LMBassTmm ofsln CUNg aILHP&SHEG LUl Smmhom
afmaPlevemey, QILHPEHS LGUSHSTHM afsxln CUME QFHaTCIME LIl Smmhmoml
afg P LemeV. QSTMeVEBHMTHGL6T HL LA (H LWaTUGSH6TTe), @ HeHE&WD SThHm

MHOID G&Flw L MHMeneVEQ &mevorCL [HITL1.60T LOledT GHemalemnl LTSS Q& UIWIeVTLD.

SLETITEL @)60TMI 2 VHEV HTMHMITENEV CLPEVID &INMFT 20,000 QUOSTEUTL. (FMSHWILDTEHE
FalgHev Qeumild 0.8 Fzeisd) Wearempuwd &Gl QMM epevld &omy 8,000
QuaTaUTL WeTeFmFULD L GG 2 MUSH QFWWLILGSHMmSI.

@l QrEs 2 uHear Wer CHemaleml LFsSH QFuiul CHTIMTWINmE 38 UL &L
STMHMMTILHEHLD, 89,000 Gl HHMHIGET QSMTGLILLD CHemeULILILEVITLD 6redrm HCS
GILL wreHfl euempel QsHlalERmE. @bs eeorenllGensd W&l Quiflsns
GHMEOTMEITID.  2h60TMeY, GUMFHSEeTaUTLBIG6Tl6T 2 MUSHemuuld, STigerler
2 MUSHOWUD  HoERQVBSS UTISESHTH @&  @armiGln  @6ueuns
6TGUOT6E00T | M GTEOT.  2_GTTEO0TIOMS, 2 60H @@ QUMBLSEHMEG &My 7.38&Mlg
SMIGHEH&HEG G 2 MUSHWTRTmT. aimenm L GeusmE& oflQuUmmer,
RL(HUSMHHTEOT FTMEVEET 6TeoTm  GQILIBLOETE] @WMeNs 6IeTHEIGEHWD, LNefls

WWMHFULD Sb600T(HICHTMID QF 6v6eu L& 851111 ([H &) 60T M 6DT.

FHeMSL QUIBEMTTHTT &L Lemwlillev FHengulley QuUMBeneT elMm  6VTLILD
FOUTHLUSSTET  Seoflwmy  Bloieuermgefledr oqlilen, GMISCSTETTS
@QERMS. STeT allMmm 6VMTUID 2 ([(HeUMHSE (WPIHSHTEY, &HTT  edlMLI6n60Td: Ssmeor
ANeTIDLIT IS 6T, HaUTFF&TLINMET DFHIGH6T 6TeoTm CS5emeluleLeVMTEHAITE EH &GS Fal
smeny lmm N@GID HMETHTET WPHEHD QFVNGIHRPMS. @QHSH HTIEH6T
RLQasMmE eTflQUT6T 6ThRISRBHS alBLD, emel Qeusflul@GID HEFSH GUTU|ESE6TIT6L
Lell  esoreuld WM& U@GeUSME& Wmy QUITMILIL]  6TeTLUGQ&HV6eTDd  Seoflwimy

151 M6 60T I S5 & G LD FIHem &G LD SHeUemevuilevevs alleq UImbIss6T.

3H& CHMER VST B LGS L 200 e00T(HGETME Blev&HSHN], &S 6T600T 6ToT6m
T lQUMTBETTEH LWeTURSSID SeoflBUT HI&Tall QUITIHLEET 6fhs S GILUTGLD
@6 QuUEGBeTelL 2 MUSH QFWWLLLGR eImE&eTmerr. @LUICLTS, <jeummleor
aflemeTaumd gmUL L M&LUMS6, Lheaublensy WTHmmBGeT Ummlul eNblliL|emoriey

GM&ESHW BTHG&6Mer &E&H6flan_Cu AHSFSHMERMS. ISH60TME, GHLO60I6V
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TEHEUGSSID Sj60T6v LA6THemeVWIBISHEH&H G, HHTeIFH SILUTWLD Blenmbs sl

2 MEVGEHEDHEHE THIMHALD L0&HE6T CUITTTLLMBISET 6165 S 6TeIT6.

@Q&HTMY ABEG UHSTEH emey Wmmid e 6T BleneulnbisHeneT S
wigwelevemen. @LUILIY HWHH HEHHUW eSS  QFmeterr  LIm& & meot
wsemaflgsial 2 vemd FrhlsGld WUOHFsamer &l USILNGESES Snlqul
eTIflF&ES alaThIsGe6T LIWeTLUMRSSID Henguilleh QaFass (DS mSL.

@bsLl  Werereoofluflev Lell QeuliLOTH), FHMFGLD WOTFOLE| @eihenms
sellge CULMHSHSHW BTHI&HET SHTHY SWDHM, G UMM, HLE SeN6VILMMEV
GUmeTm USILLNGHS Snlqll MMED 6UETHEIGM6ETES Q&meor(h  leTeMLISE)

QEFWITHE SH6U6TS NS &([HLILI U|6ITET6DT.

@QBss Siemal wWsemeaflggiel FhHensll GCUMLL) SHrerns  SHerhLUlg &S
QeweL(®SH alLallevemev eeTLZE GSOUILES5E55S5. ST&6H @&6F L LmGeflev
CHIIQUWITES FHULE Fnl MGl 6T60TM CHTLUMLML UGHSHSIS G&HMe0oT Q. (HHSTID, @S
GumeTn WO SHeflev FRUOUSMHESG Seoflwmy  (WPSHeVTef&HEhsHE QLIIHLO6TE)
meoflWBIGemeT  10&&H6T  alflliLsSHeNBhHE ST&HSHET M)l  QILpHIGS) 60TM6oT.
6LETOTL6OT  STMHMTemeY  eUflemsd BlmieueoTid QLeTMi&Her Lmm  elflFsEsH  (50%),
Qgrwefllilesr EOn (30%) WMHMID SUSTIUN6T wevLy (20%) wHW Heoflwmy
BlIQIETHISERHEG QFTHSINMTES LILQ6Tars. @SFHLLEH HeoTgh LK (WNH65®0
Qeuww Lmb erflFss  wlie  xCrmulu WwseSLG; eumSwdlphSID,
QLETOMT&HS 60T gFMMILNG SL60T BIH WS L LABHSID 2.2 LNeveSlWwedr LTevisseEns @&

GLD6L HL60TTS GLIMMIGTETSI.

Fa(H GV, V6oL 6l allflend &MTHMTeneY BloaueaTsSH L LOlEHE 1,000 w6l (H 86T
WOeTFMI&HSI65E 155 Le|em(h&HeT allemen Q&MTHSS aUMHIRHQS&TETET 36N FTenel
UL &6 oeflgaierengl. LNl Leoflev IWedTEFMIEH 60T HHEUTemSW Frmegif] ellemev 1,000
Wl &EH&HE 50 L6y (H&eTME&GWD. @S6TLIL, &HL6V STHMmTemasGale 2 MLIGH)
QFUWUUGL WeTeFmrsHer aleney SHCLMMSW FHeng ellenevemil el eneiTm
DLBEIG ISAHED. @QHhsH AHSLUQUTET aleneuenll THF HBlMIaIaTEH MG
wrellWnmes QsmTheEG eer 2 mGwefléaslulBeransl. @bs auamsuiley 3Hs6S5
@HUSTET(HHEDHEG 6VeTLeT  aliflengd STHMTeney  Blmiaierld TR LOBHS
LOTeof I WMBIGEm6T QUMID. STaUS 0&HSEH6T eUflLILeorDd OmeflWInmE  &SITMHMTen6v

Seoflwmy mlmiauermiGerflesr LMGasL (H&E CUTEGLD.
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OMFs CR&HLIF6T 6TedTm 6l@hEhmeotIulledrT seooflILLILILG BIWLWIMTE OM&TEoTD (PD&HE
WWwses smhm, B7, Gflu WearF&HHE Wmm WgWwh. @6s% Gumev 1990-&erflev
emTrmaqy Wmklev Westeumfluln 6TedTIFmedT HlMieueTSS L INBHS FHens allenevemil
AL 91556 allemeuulley WIGTEMTISHMNS GUTHIG ISETTL HeUTMGLD Blenevs &
SeTerlUL LGl  2000-1b pevor(hsefley eumUSHev @QuiReabs  SLPBHTH
Weteurflwi, seoflwmy WeTemLSS BlmieleThisGef_IOGBHS Fheng allemevenul
aflL LIeVIDLMBIG AT & allemevuiley WOleTFMI&HemS eUMMHIS 3jend FMLUIL] QUITIHETTSTT
LDEOOTL VBISHEB &G,  LeTeorTTl(h  BlMIGITHIGERSHGL  Fauemnsds  allemeuuilev
Q&ETHSHSHL @Il HeldL SH6V QuIRIFH aBHRMS!.

UHW Qsmhleml LGens, S LEIGmMET QFWeLIBSSID CUMEH 3jeummlednHs L
Bl&F& W LlleTemLn SITT600T L0 TS @mEflwimeor FVI60) 55 60) 61T QEMTH &S
G6UGTITIQ UL 6ITETSI 6T60T SHEOT WM oW, STFTeT oW QLS TeUTeTI&H6T G&FmevS 6o meuT.
@&TUL FHenSUIll HemL&H@&GD ML SHeoflWmT BlMIeeTHISGEHSE, 3HeveTerT
BlFFwbleTenlow|d, UMHSHWMer  Llaralleneras@bld  FeN&HSSI6E — 6T60TLI SIS 60T

wsemeflggien Camum@ eTeTLenS L LS Q& mTeTameuTLD.

QUITBETTSTT QB(HHEHQMULS QSHTLIHS 2 60T6], HeVadl, DIHSSIEUD, FHTHTILD
2 6Tefll L 6meuTS Sl LD&HE6T VS LHBISn6TW LD QlaUL LY L6 WIS 66T &6 &S
QB 2608 BTHSHETET UTFSET, SHeofWTT BlMIEIOTHEISGEHSGS Q&THSSH6UHLD
F 81605561l 6V SI(BLDLI6TEY Tl GOMLILIZ6L6mI6V 6T60T LIS DL (HLD6V6Y
WSMeflHERHEEG STOIaUTISSHE Q&EMHSHES als NIFWmer &evT  856V[TeoT
G LMBIGemeT Q&Meoor(h  eUBRTMET. 2 uHESFHL @QBbHWT WL GLlerm  sreveurT
15 T(H) & 6rfledr S| TG &EHLD 6TH S T LG5 Q85 Tevor (H) 6L [H & MEYILD, 6TH S
QaTHLEIL LGS B (NemMLILIHSSH 0TI emeal S6oflme) eVl Gall ML &G

LILQ WIeTE G LOMmI LIMTSSI8 68 T6TSR 60T 6.

AL Ler i Gudlern) Qgrwenfl, QLeTLMFsS GumsTm SCrmiilwu Brds&er 2020-
H@G6T HLDG LI @6VHmM&E {60l L LDMIFLOME LMMEY eLN6EVMHISETITET &M MIT606V
WeTeImLUSEH S LMBIGT HmbS UBRTMT. KUILMET-LUHGHAWT lLgGans
QEMLIbS Q»Iweall AHSHS USSTETHHEREGHT HOS T 2 606VEH 6T
el Qeusts plelssierens.

L Ledr @LIGLMEI 3,300 Qs meumL. 6T MLISH QFUILD &LV &TMMITE06V 560 6T
QUWSESHMS. em& 2020-ID  LEooTIEMEG6T 18,000 QUGTAIML LTS 2 US55
S LA (heTergl.Eeormalley 44,733 QU&TaUTL., QWifléEsmallsy 40,180 QLOSTEUTL.,
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Qgrwefluilley 27,215 Qwsmeurml, eveuuilesflev 20,676 QUGTEUTL.  LOGTEFTILD
STHMIeneLUller epeuld 2 MUSEH QFWWLILGRmE. @bHWwmeillsy 19,051 QLOSTeUTL
(BUIP&HSFH 7,134 QOSTEML) STHMTEM6) CEINTES 2 MUSH QFWLWLLGSMSI.
@& BITLLIG60T QLOMES LleT GG emnauuiev 1.6% L (HEGLD.

@bPWmelad LUalN$s Falqul - LrmHm wmHme) WearsmusSsH S L mkise6T
560 (PeMLILIHNSSLILILLTEILD, Sjemellld Fnl LieTeTTL () HLOGLIeT&EHLW0, @hEHIW
(W& evmerfleEn LD LOmesflwLD 6T60TM Quuwirflev D& & 6IT aUfILILIGo0TS 6005
Q& MeTemeT I LILIFTHEC @)\ (HE&H6TMeT. SLALDBTL Q6 @UIBIGLID &TMHMTEn6S6r 6L
QUEGBLUGEH seflwmy wsevmeflsefler sSUGLUMLIG @ULUUSTE, 3jeummlev
2 MUSHWTGLD WaTEFMIHemnsd Fheng alenevsE Wereny aumflussisg allmhm

6LITLILD &FLOLITH &G 60T 60T

IN&HH6T [HLVENEHSHMTEH [BITLIQ6E0T GUETHIGEM6T LIWeTL(hSHSH|D, D 2 60160860 6T
QWwss wheausmeld, MMM aflFss WaremussH S LHIGm6eT & meor(h
AUMHUSHSLD SeuMMI6L FeoflwWmy waevmerflgerfler L&MHGSMeTamaTenW HHLILSDHELD
SeoflWmyLow STTTeTLWl Q& T6ITEt & & 6T e ple &g alliLB &S0
WwseumaflGgiagGens eTHIs5S CUTTTHIMSS ST Gaumi albluilevemev.

Lweru®SsULG LD BTH S&e6iT

@)L Db 1G] QLOGTUTL
sCrTULINW epedTIluILD 93.957
1 | Eeor IDGHG&HET GHIQUITS 62.733
2 | 9QwflHs L& W B 46.919
3 | Q& mLeoT] 29.060
4 | et Limenstluim 21.674
5| @bSwm 16.084
6 | Lymerar 6.800
7 | @550 6.747
8 | WERW @UTFEFH LD 6.540
9 | &HeoTLIT 5.265
10 | GUMTTSHSIFH6V 4.083
@5 SL,MMeV
R5 2 HM, HILIOLBGSS 2MHMeL FlevBHImIG6TeL BFLIOU®BS &S

FHmeir aTeoTLIS BITHmev auenssafly  &HLev BT  aursHey  gou@w  gmm
@MEHBIGMET LWaTLUBGSSH WeTermmmey  6vevgl Gauml  SLMmmMeLelemE TS

WLTHM& HenLSHGHILD MMEVTESLD.
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https://ta.wikipedia.org/wiki/%E0%AE%90%E0%AE%B0%E0%AF%8B%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BF%E0%AE%AF_%E0%AE%92%E0%AE%A9%E0%AF%8D%E0%AE%B1%E0%AE%BF%E0%AE%AF%E0%AE%AE%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%9A%E0%AF%80%E0%AE%A9_%E0%AE%AE%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%B3%E0%AF%8D_%E0%AE%95%E0%AF%81%E0%AE%9F%E0%AE%BF%E0%AE%AF%E0%AE%B0%E0%AE%9A%E0%AF%81
https://ta.wikipedia.org/wiki/%E0%AE%85%E0%AE%AE%E0%AF%86%E0%AE%B0%E0%AE%BF%E0%AE%95%E0%AF%8D%E0%AE%95_%E0%AE%90%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%BF%E0%AE%AF_%E0%AE%A8%E0%AE%BE%E0%AE%9F%E0%AF%81
https://ta.wikipedia.org/wiki/%E0%AE%9A%E0%AF%86%E0%AE%B0%E0%AF%81%E0%AE%AE%E0%AE%A9%E0%AE%BF
https://ta.wikipedia.org/wiki/%E0%AE%8E%E0%AE%9A%E0%AF%81%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%BE%E0%AE%A9%E0%AE%BF%E0%AE%AF%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%87%E0%AE%A8%E0%AF%8D%E0%AE%A4%E0%AE%BF%E0%AE%AF%E0%AE%BE
https://ta.wikipedia.org/wiki/%E0%AE%AA%E0%AE%BF%E0%AE%B0%E0%AE%BE%E0%AE%A9%E0%AF%8D%E0%AE%9A%E0%AF%81
https://ta.wikipedia.org/wiki/%E0%AE%87%E0%AE%A4%E0%AF%8D%E0%AE%A4%E0%AE%BE%E0%AE%B2%E0%AE%BF
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Tidal power stations

Station Capacity (MW) Country

Annapolis Royal Generating Station 20 Canada

Bluemull Sound Tidal Stream Array 0.3 United Kingdom

Eastern Scheldt Barrier Tidal Power Plant 1.25 The Netherlands

Jiangxia Tidal Power Station 3.2 China

Kislaya Guba Tidal Power Station 1.7 Russia

MeyGen 6 United Kingdom

Rance Tidal Power Station 240 France

Sihwa Lake Tidal Power Station 254 South Korea
UNIT -3

FISH RESOURCES

The global commercial production for human use of fish and other aquatic
organisms occurs in two ways: they are either captured wild by commercial

fishing or they are cultivated and harvested
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using aquacultural and farming techniques.According to  the Food and
Agriculture Organization (FAO), the world production in 2005 consisted of 93.2
million tonnes captured by commercial fishing in wild fisheries, plus 48.1
million tonnes produced by fish farms. In addition, 1.3 million tons of aquatic
plants (seaweed etc.) were captured in wild fisheries and 14.8 million tons were
produced by aquaculture.?! The number of individual fish caught in the wild has
been estimated at 0.97-2.7 trillion per year (not counting fish farms or marine

invertebrates).

A fishery is the enterprise of raising or harvesting fish and other aquatic
life.! Commercial fisheries include wild fisheries and fish farms, both in fresh
water (about 10% of all catch) and the oceans (about 90%). About 500 million
people worldwide are economically dependent on fisheries. 171 million tonnes
of fish were produced in 2016, but overfishingis an increasing problem.
Recreational fishing is popular in many locations, particularly North America,

Europe, New Zealand, and Australia.

The term fish

« Inbiology — the term fish is most strictly used to describe any animal with
a backbone that has gills throughout life and has limbs, if any, in the shape
of fins.[®l Many types of aquatic animals commonly referred to as fish are not
fish in this strict sense; examples
include shellfish, cuttlefish, starfish, crayfish and jellyfish. In earlier times,
even biologists did not make a distinction—sixteenth century natural
historians classified also seals, whales, amphibians, crocodiles,
even hippopotamuses, as well as a host of marine invertebrates, as fish.[*"]

o In fisheries— the termfishis used as a collective term, and

includes mollusks, crustaceans and any aquatic animal which is harvested.?!
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o True fish — The strict biological definition of a fish, above, is sometimes
called a true fish. True fish are also referred to as finfish or fin fish to

distinguish them from other aquatic life harvested in fisheries or aquaculture.

Types

Fisheries are harvested for their value (commercial, recreational or subsistence).
They can  be saltwater or freshwater, wild or farmed.  Examples  are
the salmon fishery  of Alaska, the cod fishery  off the Lofoten islands,
the tuna fishery of the Eastern Pacific, or the shrimp farm fisheries in China.
Capture fisheries can be broadly classified as industrial scale, small-scale or

artisanal, and recreational.

Close to 90% of the world's fishery catches come from oceans and seas, as
opposed to inland waters. These marine catches have remained relatively stable
since the mid-nineties (between 80 and 86 million tonnes).l'YI Most marine
fisheries are based near the coast. This is not only because harvesting from
relatively shallow waters is easier than in the open ocean, but also because fish
are much more abundant near the coastal shelf, due to the abundance
of nutrients available there from coastal upwelling and land runoff. However,
productive wild fisheries also exist in open oceans, particularly by seamounts,

and inland in lakes and rivers.

Most fisheries are wild fisheries, but farmed fisheries are increasing. Farming
can occur in coastal areas, such as with oyster farms,*? or the aquaculture of
salmon, but more typically fish farming occurs inland, in lakes, ponds, tanks

and other enclosures.

There are commercial fisheries worldwide for
finfish, mollusks, crustaceans and echinoderms, and Dby extension, aquatic
plants such as kelp. However, a very small number of species support the

majority of the world's  fisheries. Some of these species
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are herring, cod, anchovy, tuna, flounder, mullet, squid, shrimp,
salmon, crab, lobster, oyster and scallops. All except these last four provided a
worldwide catch of well over a milliontonnesin 1999, with herring
and sardines together providing a harvest of over 22 million metric tons in 1999.

Many other species are harvested in smaller numbers.
Fishing techniques

Fishing techniques are methods for catching fish. The term may also be applied
to methods for catching other aquatic animals such

as molluscs (shellfish, squid, octopus) and edible marine invertebrates.

Fishing techniquesinclude handgathering, spearfishing, netting, angling and trap
ping. Recreational, commercial and artisanal fishers use different techniques,
and also, sometimes, the same techniques. Recreational fishers fish for pleasure
or sport, while commercial fishers fish for profit. Artisanal fishers use
traditional, low-tech methods, for survival in developing countries, and as a
cultural heritage in other countries. Mostly, recreational fishers use angling

methods and commercial fishers use netting methods.

There is an intricate link between various fishing techniques and knowledge
about the fish and their behaviour including migration, foraging and habitat.
The effective use of fishing techniques often depends on this additional
knowledge.[™ Which techniques are appropriate is dictated mainly by the target
species and by its habitat. !

Hand-gathering

It is possible to harvest many sea foods with minimal equipment by using the
hands. Gathering seafood by hand can be as easy as picking shellfish or kelp up
off the beach, or doing some digging for clams or crabs. The earliest evidence

for shellfish gathering dates back to a 300,000-year-old site in France

39


https://en.wikipedia.org/wiki/Herring
https://en.wikipedia.org/wiki/Cod
https://en.wikipedia.org/wiki/Anchovy
https://en.wikipedia.org/wiki/Flounder
https://en.wikipedia.org/wiki/Mullet_(fish)
https://en.wikipedia.org/wiki/Squid
https://en.wikipedia.org/wiki/Shrimp
https://en.wikipedia.org/wiki/Crab
https://en.wikipedia.org/wiki/Lobster
https://en.wikipedia.org/wiki/Oyster
https://en.wikipedia.org/wiki/Scallop
https://en.wikipedia.org/wiki/Million
https://en.wikipedia.org/wiki/Tonne
https://en.wikipedia.org/wiki/Sardine
https://en.wikipedia.org/wiki/Aquatic_animal
https://en.wikipedia.org/wiki/Mollusc
https://en.wikipedia.org/wiki/Shellfish
https://en.wikipedia.org/wiki/Squid
https://en.wikipedia.org/wiki/Octopus
https://en.wikipedia.org/wiki/Invertebrate
https://en.wikipedia.org/wiki/Fishing
https://en.wikipedia.org/wiki/Gathering_seafood_by_hand
https://en.wikipedia.org/wiki/Spearfishing
https://en.wikipedia.org/wiki/Fish_net
https://en.wikipedia.org/wiki/Angling
https://en.wikipedia.org/wiki/Fish_trap
https://en.wikipedia.org/wiki/Fish_trap
https://en.wikipedia.org/wiki/Recreational_fishing
https://en.wikipedia.org/wiki/Commercial_fishing
https://en.wikipedia.org/wiki/Artisan_fishing
https://en.wikipedia.org/wiki/Developing_countries
https://en.wikipedia.org/wiki/Fish_migration
https://en.wikipedia.org/wiki/Forage_fish
https://en.wikipedia.org/wiki/Marine_biology#Oceanic_habitats
https://en.wikipedia.org/wiki/Fishing_techniques#cite_note-1
https://en.wikipedia.org/wiki/Fishing_techniques#cite_note-2
https://en.wikipedia.org/wiki/Seafood
https://en.wikipedia.org/wiki/Shellfish
https://en.wikipedia.org/wiki/Kelp
https://en.wikipedia.org/wiki/Beach
https://en.wikipedia.org/wiki/Clam
https://en.wikipedia.org/wiki/Crab

called Terra Amata. This is a hominid site as modern Homo sapiens did not

appear in Europe until around 50,000 years ago.

Ama diver in Japan

Flounder tramping-  Every  August, the small Scottish village
of Palnackie hosts the world flounder tramping championships where
flounder are captured by stepping on them.

Noodling: Practiced in the United States, mostly in the South. The noodler
places his hand inside a catfish hole. If all goes as planned, the catfish swims
forward and latches onto the noodler's hand, and can then be dragged out of
the hole, albeit with risk of injury to the noodler.!

Pearl divers - traditionally harvested oysters by free-diving to depths of
thirty metres.[] Today, free-diving recreational fishers
catch lobster and abalone by hand.

Trout binning - Another method of taking trout. Rocks in a rocky stream are
struck with a sledgehammer. The force of the blow stuns the fish.["]

Trout tickling - In the British Isles, the practice of catching trout by hand is
known as trout tickling; it is an art mentioned several times in the plays

of Shakespeare.

Spearfishing

Spearfishing is an ancient method of fishing conducted with an

ordinary spear or a specialised variant such as a harpoon, trident, arrow or eel

spear. Some fishing spears use slings (or rubber loops) to propel the spear.

Bowfishing - uses a bow and arrow to Kill fish in shallow water from above.
Gigging - uses small trident type spears with long handles for
gigging bullfrogs with a bright light at night, or for gigging suckers and
other rough fish in shallow water. Gigging is popular in the American

South and Midwest.
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« Hawaiian slings - have a sling separate from the spear, in the manner of an
underwater bow and arrow.

« Harpoons -  Spearfishing with barbed poles was widespread
in palaeolithic times. Cosquer Cave in Southern France contains cave art
over 16,000 years old, including drawings of seals which appear to have
been harpooned.

« Pike pole fishing

« Polespears - have a sling attached to the spear.

Netting

Fishing nets are meshes usually formed by knotting a relatively thin thread.
About 180 AD the Greek author Oppian wrote the Halieutica, a didactic poem
about fishing. He described various means of fishing including the use of nets
cast from boats, scoop nets held open by a hoop, and various traps "which work
while their masters sleep”.Netting is the principal method of commercial

fishing, though longlining, trolling, dredging and traps are also used.

« Cast nets - are round nets with small weights distributed around the edge.
They are also called throw nets. The net is caste or thrown by hand in such a
manner that it spreads out on the water and sinks. Fish are caught as the net
is hauled back in.*2 This simple device has been in use, with various
modifications, for thousands of years.

« Drift nets - are nets which are not anchored. They are usually gillnets, and
are commonly used in the coastal waters of many countries. Their use on
the high seas is prohibited, but still occurs.

« Ghost nets - are nets that have been lost at sea. They can be a menace to
marine life for many years.

« Gillnets - catch fish which try to pass through by snagging on the gill covers.

Trapped, the fish can neither advance through the net nor retreat.

41


https://en.wikipedia.org/wiki/Hawaiian_sling
https://en.wikipedia.org/wiki/Harpoon
https://en.wikipedia.org/wiki/Palaeolithic
https://en.wikipedia.org/wiki/Cosquer_Cave
https://en.wikipedia.org/wiki/Pike_pole#Pike_pole_fishing
https://en.wikipedia.org/wiki/Polespear
https://en.wikipedia.org/wiki/Mesh
https://en.wikipedia.org/wiki/Oppian
https://en.wikipedia.org/wiki/Longline_fishing
https://en.wikipedia.org/wiki/Troll_(angling)
https://en.wikipedia.org/wiki/Fishing_dredge
https://en.wikipedia.org/wiki/Fish_trap
https://en.wikipedia.org/wiki/Cast_net
https://en.wikipedia.org/wiki/Fishing_sinker
https://en.wikipedia.org/wiki/Casting_(fishing)
https://en.wikipedia.org/wiki/Fishing_techniques#cite_note-Dunbar-12
https://en.wikipedia.org/wiki/Drift_net
https://en.wikipedia.org/wiki/High_seas
https://en.wikipedia.org/wiki/Ghost_net
https://en.wikipedia.org/wiki/Gillnet

« Haaf nets- mainly used in the Solway Firth forming part of the border
between England and Scotland. Brought to Great Britain by the Vikings a
thousand years ago, the technique involves the fisherman wading out to deep
waters with a large rectangular net and waiting for salmon to swim into it.
The fish is then scooped up by the raising of the net.

« Hand nets - are small nets held open by a hoop. They have been used since
antiquity. They are also called scoop nets, and are used for scooping up fish
near the surface of the water. They may or may not have a handle—if they
have a long handle they are called dip nets. When used by anglers to help
land fish they are called landing nets. Because hand netting is not destructive
to fish, hand nets are used for tag and release, or capturing aquarium fish.

« Lift nets - are a method of fishing using nets that are submerged to a certain
depth and then lifted out of the water vertically. The nets can be flat or
shaped like a bag, a rectangle, a pyramid, or a cone. Lift nets can be hand-
operated, boat-operated, or shore-operated. They typically use bait or a light-

source as a fish-attractor.

Angling is a method of fishing by means of an "angle” (hook). The hook is
usually attached to aline, and is sometimes weighed down by a sinker so it
sinks in the water. This is the classic "hook, line and sinker" arrangement, used
in angling since prehistoric times. The hook is usually baited with lures or bait
fish.

Additional arrangements include the use of a fishing rod, which can be fitted
with a reel, and functions as a delivery mechanism for casting the line. Other
delivery methods for projecting the line include fishing kites and cannons,
kontiki rafts and remote controlled devices. Floats can also be used to help set
the line or function asbite indicators. The hook can be dressed

with lures or bait. Angling is the principal method of sport fishing,
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but commercial fisheries also use angling methods involving multiple hooks,

such as longlining or commercial trolling.

Line fishing

Line fishing is fishing with a fishing line. A fishing line is any cord made for

fishing. Important parameters of a fishing line are its length, material, and

weight (thicker, sturdier lines are more visible to fish). Factors that may

determine what line an angler chooses for a given fishing environment include

breaking strength, knot strength, UV resistance, castability, limpness, stretch,

abrasion resistance, and visibility.

Modern fishing lines are usually made from artificial substances. The most

common type is monofilament, made of a single strand. There are also braided

fishing lines and thermally fused superlines.

Slab

Slabbing: is a bass fishing technique, that involves repetitively lifting and
dropping a flat lure, usually made of 1 to 2.5 oz of lead painted to look like
a baitfish (or heavy slabs of metal), through a school of actively feeding fish
that the angler has located on a fishfinder. Used on white and striped bass in
the reservoirs of the southern USA.

Trolling - is fishing with one or more baited lines which are drawn through
the water. This may be done by pulling the line behind a slow moving boat,
or by slowly winding the line in when fishing from the land. Trolling is used

to catch pelagic fish such as mackerel and kingfish.

Trotlining - a trotline is like a dropline, except that a dropline has a series of
hooks suspended vertically in the water, while a trotline has a series of
hooks suspended horizontally in the water. Trotlines can be physically set in

many ways, such as tying each end to something fixed, and adjusting the set
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of the rest of the line with weights and floats. They are used for catching

crabs or fish, such as catfish, particularly across rivers.

Angling with a rod

Fishing rods give more control of the fishing line. The rod is usually fitted with

a fishing reel which functions as a mechanism for storing, retrieving and paying

out the line. Floats may also be used, and can function as bite indicators. The

hook can be dressed with lures or bait.

Bank fishing - fishing from river banks and similar shorelines. Bank fishing
is usually performed with a fishing rod and reel, although nets, traps, and
spears can also be used. People who fish from a boat can sometimes access
more areas in prime locations with greater ease than bank fishermen.
However many people don't own boats and find fishing from the bank has its
own advantages. Bank fishing has its own requirements, and many things
come into play for success, such as local knowledge, water depth, bank
structure, location, time of day, and the type of bait and lures.

Casting - the act of throwing the fishing line out over the water using a
flexible fishing rod. The usual technique is for the angler to quickly flick the
rod from behind toward the water.?!l Casting is also a sport adjunct
to fishing, much as shooting is to hunting.

Float tubes - small doughnut-shaped boats with an underwater seat in the
"hole". Float tubes are used for fly fishing and enable the angler to reach
deeper water without splashing and disturbing stillwater fish.

Fly fishing - the use of artificial flies as lures. These are cast with specially
constructed fly rods and fly lines. The fly line (today, almost always coated
with plastic) is heavy enough cast in order to send the fly to the target.
Artificial flies vary dramatically in size, weight and colour. Fly fishing is a

distinct and ancient angling method, most renowned as a method for
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catching trout and salmon, but employed today for a wide variety of species
including pike, bass, panfish, and carp, as well as marine species, such
as redfish, snook, tarpon, bonefish and striped bass. There is a growing
population of anglers whose aim is to catch as many different species as

possible with the fly.

Production

Global capture fisheries and aquaculture production reported by FAO, 1990-
2030

Total fish production in 2016 reached an all-time high of 171 million tonnes, of
which 88 percent was utilized for direct human consumption, thanks to
relatively stable capture fisheries production, reduced wastage and continued
aquaculture growth. This production resulted in a record-high per capita
consumption of 20.3 kg in 2016. Since 1961 the annual global growth in fish
consumption has been twice as high as population growth. While annual growth
of aquaculture has declined in recent years, significant double-digit growth is

still recorded in some countries, particularly in Africa and Asia.

The combination of population growth and efforts to raise living standards has
created stress on the financial, physical and human resources of developing
countries. It has often exacerbated poverty and triggered migration to coastal
areas. This has led to overfishing and, partly through the introduction of
inappropriate technology, contributed to the degradation of the environment.
Lakes and rivers have also been altered by human activities, nearly always with
negative consequences for fisheries. Water quality has become a major concern
in aquaculture. Freshwater fisheries are adversely affected by the lowering of
lake levels and drainage of wetlands,: and by water extraction, siltation, the
construction of dams and the regulation of rivers for navigation and flood

prevention.
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Coastal ecosystems, such as estuaries’ marshes, shallow bays and wetlands,

mangroves, coral reefs and seagrass beds, play a major role in the life cycles of

many economically important fish species by providing breeding, nursery and

feeding grounds: about 95 percent of the world's marine production originates

from coastal ecosystems. Their accelerated degradation by land reclamation,

drainage, coastal construction and other competing uses now poses a Sserious

threat to marine fisheries.

World capture production 2007 in thousands of tonnes

Inland fisheries | Marine fisheries Totals
Freshwater 8,695 23 8,718
fish
Diadromous 341 1,444 1,785
fish
Marine 82 65,627 65,709
fishes
Crustaceans 474 5,367 5,840
Mollusks 383 7,182 7,564
Other 61 388 449
Totals

Capture production by species

The following table shows the capture production by

(fish, crustaceans, molluscs, etc.) in tonnes.

groups of species

Group

1999 2000

2001 2002

2003 2004

2005

Carps, barbels and

616,828 574 405

569 934 | 616 985

624 333 594 392

648 160
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other cyprinids

Tilapias and 636,758 680 004 678 157 | 662 276 | 689 661 754 395 | 753372
other cichlids

Miscellaneous 5,592,329 | 5634005 | 5733341 | 5400 6 234 448 | 6277 565 | 6797 864
freshwater fishes 530

Sturgeons, paddlefis | 2,851 2603 2313 1908 1628 1 450 1333
hes

River eels 11,939 16 138 12 374 11444 | 10516 10 746 10 463
Salmons, trouts, sme | 913,327 805 154 891042 | 809873 | 966097 | 880261 | 1031 141
Its

Shads 788,770 860 346 665284 | 589692 | 524800 | 569160 | 605548

In addition to being by far the major fish producer, China has also been the

main exporter of fish and fish products since 2002. Since 2004, Norway has

been the second major exporter, now followed by Viet Nam.

FOREST RESOURCES

A forest is an area of land dominated by trees. Hundreds of definitions of forest

are used throughout the world, incorporating factors such as tree density, tree

height, land use, legal standing and ecological function. According to the Food

and Agriculture Organization definition, a forest is defined as land spanning

more than 0.5 hectares with trees higher than 5 meters and a canopy cover of
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more than 10 percent, or trees able to reach these thresholds in situ. It does not

include land that is predominantly under agricultural or urban land use.

Forests are the dominant terrestrial ecosystem of Earth, and are distributed
around the globe. Forests account for 75% of the gross primary production of
the Earth's biosphere, and contain 80% of the Earth's plant biomass. Net
primary production is estimated at 21.9 gigatonnes carbon per year for tropical

forests, 8.1 for temperate forests, and 2.6 for boreal forests.

Forests at different latitudes and elevations, and with different precipitation and
evapotranspirationt form distinctly different biomes: boreal forests around the
poles, tropical moist forests and tropical dry forests around the Equator,
and temperate forests at the middle latitudes. Higher elevation areas tend to
support forests similar to those at higher latitudes, and amount of precipitation

also affects forest composition.

Human society and forests influence each other in both positive and negative
ways. Forests provide ecosystem services to humans and serve as tourist
attractions. Forests can also affect people's health. Human activities, including
unsustainable use of forest resources, can negatively affect forest ecosystems.

Forests provide an array of benefits to human societies above and beyond their
pivotal roles as habitat and environmental regulators in natural ecosystems.
These benefits are often described as resources that people can draw upon for
fuel, lumber, and recreational or commercial purposes. The perception that
forests provide resources for people has been a prominent factor in spurring

efforts to preserve forests.

The signs that welcome traveling tourists at the entrances of the White

Mountain National Forest in New Hampshire read “Entering the White
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Mountain National Forest: land of many uses.” When the U.S. government set
up the National Forest system, it was eager to communicate that the land was
not simply being taken out of commercial development; rather, there were many

practical and productive reasons for preserving these woods

Types

Forests can be classified in different ways and to different degrees of specificity.
One such way is in terms of the biome in which they exist, combined with leaf
longevity of the dominant species (whether they are evergreen or deciduous).
Another distinction is whether the forests are composed predominantly of

broadleaf trees, coniferous (needle-leaved) trees, or mixed.

. Boreal forests occupy the subarctic zone and are generally evergreen and
coniferous.

« Temperate zones support both broadleaf deciduous forests (e.g., temperate
deciduous forest) and evergreen coniferous forests (e.g., temperate
coniferous forests and temperate rainforests). Warm temperate zones support
broadleaf evergreen forests, including laurel forests.

« Tropical and subtropical forests include tropical and subtropical moist
forests, tropical and subtropical dry forests, and tropical and subtropical
coniferous forests.

« Physiognomy classifies forests based on their overall physical structure
or developmental stage (e.g. old growth vs. second growth).

« Forests can also be classified more specifically based on the climate and the
dominant tree species present, resulting in numerous different forest types

(e.g., Ponderosa pine/Douglas-fir forest).

The number of trees in the world, according to a 2015 estimate, is 3 trillion, of
which 1.4 trillion are in the tropics or sub-tropics, 0.6 trillion in the temperate

zones, and 0.7 trillion in the coniferous boreal forests. The estimate is about
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eight times higher than previous estimates, and is based on tree
densities measured on over 400,000 plots. It remains subject to a wide margin
of error, not least because the samples are mainly from Europe and North

America.

Forests can also be classified according to the amount of human alteration. Old-
growth  forest contains mainly natural patterns of biodiversity in
established seral patterns, and they contain mainly species native to the region
and habitat. In contrast, secondary forest is regrowing forest following timber

harvest and may contain species originally from other regions or habitats.[?°]

Different global forest classification systems have been proposed, but none has

gained universal acceptance.

UNEP-WCMC's forest category classification system is a simplification of
other more complex systems (e.g. UNESCO's forest and woodland
'subformations’). This system divides the world's forests into 26 major types,
which reflect climatic zones as well as the principal types of trees. These 26
major types can be reclassified into 6 broader categories: temperate needleleaf;
temperate broadleaf and mixed; tropical moist; tropical dry; sparse trees and
parkland; and forest plantations.?! Each category is described as a separate

section below.

Societal significance
e converting carbon dioxide into oxygen and biomass. A full-grown tree

produces about 100 kg of net oxygen per year.[]

« acting as a carbon sink. Therefore, they are necessary to mitigate climate
change. According to the Special Report on Global Warming of 1.5 °C of
the Intergovernmental Panel on Climate Change, to avoid temperature rise

by more than 1.5 degrees above pre-industrial levels, there will need to be an
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increase in global forest cover equal to the land area of Canada (10 million
km?), by the year 2050.

« aiding in regulating climate. For example, a research from 2017, show that
forests induce rainfall. If the forest is cut, it can lead to drought.

« purifying water.

« mitigating natural hazards such as floods.

« Serving as a genetic reserve.

« serving as a source of lumber and as recreational areas.

« Serving as a source of woodlands and trees for millions of people depending
almost entirely on forests for subsistence for their essential fuelwood, food

and fodder needs.

A universal turnaround has been detected in many countries of the World from
shrinking to expanding forests. The forest area of western Europe expanded
already in the 19" century. Such early trends of forest resources cannot be
associated with the rapid rise of atmospheric carbon dioxide nor with the
anthropogenic climate change, which have taken place since the mid
20" century. Modern, most recent spatial patterns of forest expansions and
contractions do not correlate with the geography of climate trends nor with dry
versus moist areas. Instead, the forest resources trends of nations correlate

positively with UNDP Human Development Index.

This indicates that forest resources of nations have improved along with
progress in human well-being. Highly developed countries apply modern
agricultural methods on good farmlands and abandon marginal lands, which
become available for forest expansion. Developed countries invest in
sustainable programs of forest management and nature protection. Our findings
are significant for predicting the future of the terrestrial carbon sink. They

suggest that the large sink of carbon recently observed in forests of the World
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will persist, if the well-being of people continues to improve. However, despite
the positive trends in domestic forests, developed nations increasingly outsource
their biomass needs abroad through international trade, and all nations rely on

unsustainable energy use and wasteful patterns of material consumption.
UNIT-4

The world distribution of minerals
Metallic Minerals

The minerals which contain metal in them are called as metallic
minerals.
Iron - Ore

It is the basic mineral and the backbone of industrial development of
the world. Iron
Ore is the most widely distributed element of the earth’s crust and it rarely
occurs in a free state. It is found as the composition of many rocks and minerals.
Iron-ore makes up 4.6% of the earth crusts. Iron is found in the form of Iron -
ore. Th ey are classifi ed into 4 categories.
(i) Magnetite: It is red in colour and has 72% of pure Iron
(if) Hematite: It is black in colour and has 70% of pure Iron
(iii) Limonite: Its colour varies from dark brown to yellow and has 50% of pure
iron.
(iv) Siderite: It is brown in colour and contains only 30% of pure iron is
present.

The iron content of these ores is highly variable. If the iron content is
less than 30% in an ore, it is considered to be uneconomical. Iron is mixed with
fixed proportions of Manganese, Nickel, Chromium or Vanadium to make

different varieties of steel.

Distribution of Iron ore
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Iron - ore is unevenly distributed in the world. Good quality Iron ore is
found in Australia, Brazil, Russia, China, USA, Ukraine, Canada, etc. Russia
has the largest reserves of iron ore in the world. Australia is the largest producer
of Iron ore in the world. Other leading producers are China, Brazil, India and

Russia. The Majority of Iron ore is (84%) produced by 5 countries alone.

Rank | Country Production Share(%)
(Metric Ton)

1 Australia 531,075,350 33.75

2 China 345,841,000 21.96

3 Brazil 271,275,900 17.22

4 India 124,852,650 7.93

5 Russia 55,550,000 3.53

6 others 15.64

IRON ORE PRODUCTION - 2016 SHARE IN %

. Australia
. China

. Brazil

. India

B

. Russia

. Others

Coal
Coal is a fossil fuel. It is a flammable, black or brown sedimentary rock
and is mainly composed of carbon. The dense forest plants were converted into

coal due to intense pressure and heat inside the earth by the process of
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carbonization. Most of the coal resources of the world were formed during the
carboniferous period (280 to 350 million years ago). The quality of the coal is
determined by its carbon content. The following types of coal have been
identified on the basis of their physical properties.They are,
(i) Peat is the first stage of transformation of wood into coal and it has only
30% to 35% of carbon.
(if) Lignite or Brown coal is the inferior quality and contains 35%-45% carbon
(iif) Bituminous or coking coal is the second best variety of coal and contains
70%-90% of carbon. It is the most widely spread and most widely used variety
of coal. It is the most popular coal in commercial use.
(iv) Anthracite is the best quality coal, which contains more than 95% of
carbon. It is very hard but emits very less smoke and leaves very less ash.
However its deposits are limited.
Production and world distribution of Coal
Coal reserves are found in more than 70 countries of the world but the
major coal reserves occur in the USA, Russia, China and South Africa. China is
the largest producer of steam coal in the world followed by India. The other
leading producers of steam coal are USA, Indonesia, and South Africa etc.
Steam coal — It is used for producing steam and it has high sulphur content.
Petroleum (or) Mineral oil
Petroleum is a mineral that exists under the surface of the earth in
liquid, solid and gaseous forms. Liquid petroleum may be in the form of crude
oil. The solid form may be mineral waxes or asphalts. The gaseous form is
natural gas. It is a main source of energy in the World due to its multiple uses.
The human activities are directly or indirectly depend on the use of petroleum or
its sub products.
Formation and occurrence of mineral oil
It is formed by residual chemical and bio chemical decomposition of

the remains of organic matter in sedimentary rocks. It is found in the pores of
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the sedimentary rocks. Oil is lighter than water hence, floats over water.
Drilling of oil wells is the hole drilled in the earth’s crust and when it reaches
the rock cap, the natural gas comes out first with a great pressure. When the
pressure of gas subsides, petroleum starts flowing out when the pressure of
natural gas is released.
Petroleum reserves of the world
The west Asia or Middle East is has the largest petroleum reserves,
which is about 60% of the world’s oil reserve. The total estimated world’s oil
reserves in 2008 were 1,243 (109 bbl). Saudi Arabia, Canada, Iran, Irag and
Kuwait have large reserves of petroleum.
Production and world distribution of petroleum
The petroleum producing countries of the world can be grouped in to
five geographical regions:
(i) West Asia (or) middle East region
(i) American region
(iii) Russian region
(iv) East & south Asian region and
(v) African region
Saudi Arabia is the largest oil producer of the world with 13.62%
of the world output of oil. Russia is the second largest producer in the world.
India is placed at 24th position in petroleum production in the world. The
distribution of oil is naturally uneven; Middle East contains 60% of global
reserves and rest of the world only 40%.
Natural Gas
It is the cheapest source of energy. It is found along with or without
petroleum. It is considered as an environment friendly fuel because of its low
carbon dioxide emissions. Therefore, this is the only fuel for the present century

and it is also called green energy. A powerful odorant, ethanethiol is added, so
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that leaks can be detected easily. It is prepared by refining petroleum or wet
natural gas.
Natural gas reserves and Production

The known natural gas reserves in the world is about 6254
trillion cubic feet. Most of these reserves are found in Russia, Iran, Qatar, UAE,
Saudi Arabia, USA etc. USA has the largest reserve and is the leading producer
of natural gas in the world. India is the 28th producer of natural gas in the
world. It is widely used as a fuel in industries and domestic cooking purposes.
Petrochemical industries use it as fuel and raw material. It is also used in

chemical industries, artificial rubber, plastic, fertilizers, ink and carbon.

Rank Country | Production Share(%)
(Matric.Ton)

1 Russia 755,010 20.56

2 Iran 641,000 17.4

3 Qatar 202,440 5.51

4 Canada 181,250 4,94

5 Other 157,179 4.28
47.26

Trade
Russia, Qatar, Norway, Canada and Algeria are the leading exporters of
Natural gas in the world. Japan, Germany, China, Italy and Turkey are the

leading importers of natural gas.

UNIT- V
Geo Thermal Energy
Geo thermal energy is derived from the natural heat of the earth.
The United States is the world's largest producer, and the largest geothermal

development in the world is The Geysers north of San Francisco in California,
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the U.S. In India, exploration and study of geothermal fields started in 1970.
The GSI (Geological Survey of India) has identified 350 geothermal energy
locations in the country. The most promising of these is in Puga valley of
Ladakh. The estimated potential for geothermal energy in India is about 10000
MW. There are seven geothermal provinces in India: the Himalayas, Sohana,
West coast, Cambay, Son- Narmada-Tapti (SONATA), Godavari, and
Mahanadi.

Geothermal energy comes from the natural heat of the earth, primarily due to
the decay of the naturally radioactive isotopes of uranium, thorium and
potassium. At the base of the continental crust, temperatures are believed to
range from 200 to 1000°C, and the heat is transferred towards the surface
mostly by conduction. In some areas, the heat gets closer to the surface, due,
among others, to intrusion of molten magma from depth, to high surface heat
flow due to a thin crust, or to ascent of groundwater that has been heated. These
areas are usually found near the boundaries of tectonic plates or in mountainous
regions. The exploitable geothermal systems can be broadly divided into high
temperature fields (>180°C) where volcanic activity takes place and and low -
temperature fields (<180°C).

There are three main techniques:

. Electric Power Generation A vapour-dominated (dry steam) resource can be
used directly to turn a turbine-generator set to produce electricity but is
influenced by the drilling costs and resource.

. Direct Utilisation Geothermal energy resources for direct use projects in the
low- to intermediate-temperature can meet up to 80—90% of the annual heating
or cooling demand and exist in at least 80 countries at economic drilling depths.
. Geothermal Heat Pumps, which use the relatively constant temperature of the
earth close to the surface to provide heating, cooling and domestic hot water for

homes, schools and other buildings.
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Top countries producing geothermal power

With an installed capacity of 3,639MW in 2018, the US is the leading producer
of geothermal energy across the world, producing 16.7 billion kilowatt hours

(kWh) of geothermal energy throughout the year.

The country is home to the world’s biggest geothermal complex, known as the

Geysers, which comprises 22 geothermal plants at its base in California.

The facility supplies power to Sonoma, Lake, Mendocino, Marin, and Napa

counties, drawing geothermal steam energy from 350 wells.
Indonesia

Indonesia recorded a geothermal capacity of 1,948MW in 2018, making it the

world’s second-biggest producers of the energy source.

Analysts have estimated that Indonesia will overtake the US in terms of
geothermal capacity by 2027.The country is currently home to four of the
world’s top 10 geothermal power projects, including the two biggest plants by
active capacity.The Gunung Salak facility, brought online in 1994, has the
world’s largest active capacity with 375MW, while the Sarulla 1 project,
launched in 2017, follows closely with an output of 330MW.

Philippines

The Southeast Asian nation’s geothermal power capacity stood at about
1,868MW in 2018, occupying third spot in the list of countries leading the way

In geothermal capabilities.

The Philippines is home to major geothermal power plants that include Makban
Geothermal Complex and Tiwi Geothermal Complex, which have capacities of
458MW and 289MW respectively.
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Also known as Makiling-Banahaw Power Plants, the Makban Geothermal
Complex is located in the municipalities of Bay and Calauan in the Laguna

province and Santo Tomas, in the Batangas province.

It is owned by AP Renewables, a wholly-owned subsidiary of Aboitiz Power,

and covers an area of 700 hectares.
Turkey

With an installed capacity of 1,347MW in 2018, Turkey currently ranks fourth

in the list of top geothermal power producing countries.

The Kizildere Geothermal Power Plant is among the country’s biggest

geothermal power plants, with an installed nameplate capacity of 95MW.

The plant is located at Kizildere village of Saraykoy district in Denizli Province,

southwestern Turkey.

The Efeler geothermal power plant in Aydin is currently undergoing significant

expansion that is planned to furnish it with a capacity of 260MW.
New Zealand

In 2018, New Zealand’s geothermal capacity stood at 1,005MW — making it the
final country to currently boast an installed capacity above a gigawatt.Electricity
generated by geothermal energy in the country accounts for around 13% of its
overall supply, according to the NZ Geothermal Association — a significant

contribution to the country’s total power generation capacity.

The country’s high-temperature geothermal fields are mostly present around the
Taupo Volcanic Zone.Major geothermal plants in the country include the
Wairakei Power Station, the Te Mihi Power Station, Nga Awa Purua Power
Station and the Mokai Power Station.
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Mexico

The South American nation had a geothermal power capacity of 951MW by the
end of 2018 — driven largely by the Cerro Prieto Geothermal Power Station
complex which has a capacity of roughly 820MW.

The facility is owned and operated by the Comision Federal de Electricidad
(CFE), and is located in Baja California.The complex features five individual

units, the first of which was commissioned in 1973.

Italy

Italy had a geothermal energy capacity of 944MW in 2018, with the Larderello
Geothermal Complex, which consists of 34 plants, one of the world’s most
extensive geothermal complexes.The site is located in Tuscany, central Italy,
and features reservoirs reaching as deep as 4,000 metres.The Larderello
Geothermal Complex provides a renewable source of electricity to nearly two
million families in the country, as well as 8,700 residential and business

customers.
Iceland

The country’s total geothermal power capacity was recorded at 755MW in
2018, with high levels of volcanic activity in the region making it particularly

suitable for the energy source.

The Hellisheidi power plant, which is located at Mount Hengill, approximately
20 kilometres east of the capital Reykjavik, is a major geothermal facility in the
country.Spanning around 13,000 square metres, the power plant has a

production capacity of around 303MW of electric energy and 400MW of
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thermal energy, with electricity generated delivered mainly to nearby aluminum

refineries.

Hydel Power

Hydropower or water power (from Greek: bowp, "water") is power derived
from the energy of falling or fast-running water, which may be harnessed for
useful purposes. Since ancient times, hydropower from many Kkinds
of watermills has been used as a renewable energy source for irrigation and the
operation of various mechanical devices, such
as gristmills, sawmills, textile mills, trip hammers, dock cranes, domestic lifts,
and ore mills. A trompe, which produces compressed air from falling water, is

sometimes used to power other machinery at a distance.

In the late 19th century, hydropower became a source for
generating electricity. Cragside in Northumberland was the first house powered
by hydroelectricity in 1878 and the first commercial hydroelectric power plant
was built at Niagara Falls in 1879. In 1881, street lamps in the city of Niagara

Falls were powered by hydropower.

Since the early 20th century, the term has been used almost exclusively in
conjunction with the modern development of hydroelectric power. International
Institutions such as the World Bank view hydropower as a means for economic
development without adding substantial amounts of carbon to the
atmosphere, but dams can have significant negative social and environmental

Impacts.

Hydro electricity is produced by using the potential energy of water falling from
a certain height. The falling water spins the turbine blades and energy is

produced. It is a clean eco friendly and renewable source of energy. It
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contributes nearly 7% of the world electricity production. China has the largest
potential followed by Brazil, Indonesia, Canada and Zaire. China is the largest
producer of Hydro electricity in the world, followed by Canada.

List of conventional hydroelectric power stations
hydroelectric power stations that generate power using

the conventional dammed method. This list includes power stations that are
larger than 1,000 MW in maximum net capacity, and are operational or under
construction. Those power stations that are smaller than 1,000 MW, or those
that are only at a planning/proposal stage may be found in regional lists, listed

at the end of the page.

As of 2016, the largest hydroelectric power station is the Three Gorges
Dam in China, rated at 22,500 MW in total installed capacity. After passing on
7 December 2007 the 14,000 MW mark of the Itaipu Dam, the facility was
ranked as the largest power-generating facility ever built. The dam is 181 m
(594 ft) high, 2,335 m (7,661 ft) long and 115 m (377 ft) in width. Power is
generated by 32 turbines rated at 700 MW, and two turbines rated 50 MW,
which are used to power the facility itself. Construction of this dam commenced

in 1994, and was completed in 2012, nearly two decades after it started.

The next five largest dams after the Three Gorges Dam are the Itaipu
Dam, Xiluodu Dam, Belo Monte Dam, Guri Dam and the Tucurui Dam, rated
at 14,000 MW, 13,860 MW, 11,233 MW, 10,235 MW and 8,370
MW respectively. All six dams are the largest power-generating bodies
respectively, before the Kashiwazaki-Kariwa Nuclear Power Plant at 8,212
MW, the largest non-renewable energy-generating facility in the world. The
currently planned Grand Inga Dam would be nearly twice the size of the Three
Gorges Dam at 39,000 MW, surpassing all power-generating facilities once it
passes the current-highest 22,500 MW mark.
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Hydroelectric power stations

The following two lists rank the 187 largest conventional hydroelectric power

stations that have an installed electric power generation capacity of at least

1,000 MW and also 24 plants under construction with planned capacity of at

least 1,000 MW etc.

In service

Station Country Capacity (MW)
Agua Vermelha Dam Brazil 1,396
Ahai Dam China 2,000
Akosombo Dam Ghana 1,020
Alberto Lleras Dam Colombia 1,150
Aldeadavila Dam Spain Portugal 1,200
Alicurda Dam Argentina 1,050
Aswan High Dam Egypt 2,100
Ataturk Dam Turkey 2,400
Baishan Dam China 1,800
Bakun Hydroelectric Power Station Malaysia 2,400
Beauharnois Hydroelectric Power Station Canada 1,903
Belo Monte Dam Brazil 10,011
Bento Munhoz Hydroelectric Plant Brazil 1,674
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Atomic Power

Nuclear power is the use of nuclear reactions that release nuclear energy to
generate heat, which most frequently is then used insteam turbines to
produce electricity in a nuclear power plant. Nuclear power can be obtained
from nuclear fission, nuclear decay and nuclear fusion reactions. Presently, the
vast majority of electricity from nuclear power is produced by nuclear fission
of uranium and plutonium. Nuclear decay processes are used in niche
applications such as radioisotope thermoelectric generators. Generating
electricity from fusion power remains at the focus of international research. This

article mostly deals with nuclear fission power for electricity generation.

Civilian nuclear power supplied 2,563 terawatt hours (TWh) of electricity in
2018, equivalent to about 10% of global electricity generation, and was the
second largest low-carbon  power source  after hydroelectricity. As  of
December 2019, there are 443 civilian fission reactors in the world, with a
combined electrical capacity of 395 gigawatt (GW). There are also 56 nuclear
power reactors under construction and 109 reactors planned, with a combined
capacity of 60 GW and 120 GW, respectively.'1 The United States has the
largest fleet of nuclear reactors, generating over 800 TWh zero-emissions
electricity per year with an average capacity factor of 92%. Most reactors under

construction are generation Il reactors in Asia.

Nuclear power has one of the lowest levels of fatalities per unit of energy
generated compared to other energy sources. Coal, petroleum, natural gas and
hydroelectricity each have caused more fatalities per unit of energy due to air
pollution and accidents.! Since its commercialization in the 1970s, nuclear

power has prevented about 1.84 million air pollution-related deaths and the
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emission of about 64 billion tonnes of carbon dioxide equivalent that would

have otherwise resulted from the burning of fossil fuels.[*!

Accidents in nuclear power plants include the Chernobyl disaster in the Soviet
Union in 1986, the Fukushima Daiichi nuclear disaster in Japan in 2011, and the
more contained Three Mile Island accident in the United States in 1979.
It is commonly said, this energy holds the key of future. Energy contained
within the nucleus of an atom is called nuclear energy. Heavy metals like
Uranium, Thorium, Radium, Plutonium and Lithium are the main sources of
nuclear energy. However Uranium is the most important source of nuclear
energy. The nuclear energy production was started first in USA in 1950.
Nuclear energy now provides about 11% of the World’s electricity. At present
there are more than 450 operable fission reactors in the world. The world’s first
commercial nuclear power station Calder Hall at Wind scale, England was
opened in 1956.

Nuclear power by country

The Cattenom Nuclear Power Plant in France. France produces around three
quarters of its electricity by nuclear power. Nuclear power plants currently
operate in 30 countries. Most are in Europe, North  America, East
Asia and South Asia. The United States is the largest producer of nuclear
power, while France has the largest share of electricity generated by nuclear
power. In 2010, before the Fukushima Daiichi nuclear disaster, it was reported
that an average of about 10 nuclear reactors were expected to become
operational per year, although according to the World Nuclear Association, of
the 17 civilian reactors planned to become operational between 2007 and 2009,
only five actually came on stream. Global nuclear electricity generation in 2012

was at its lowest level since 1999.

China has the fastest growing nuclear power program with 11 new reactors
under construction, and a considerable number of new reactors are also being
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built in India, Russia and South Korea. At the same time, at least 100 older and
smaller reactors will "most probably be closed over the next 10-15
years". Pakistan plans on constructing three to four nuclear power plants by
2030.

Some countries operated nuclear reactors in the past but have currently no
operating nuclear plants. Among them, Italy closed all of its nuclear stations by
1990 and nuclear power has since been discontinued because of the 1987
referendums on which Italians voted. Kazakhstan and Armenia are planning to
reintroduce nuclear power in the future. Belarus has its first nuclear power plant
under construction and plans to have it operating by the end of 2020. The

project is financed by Russia.

Several countries are currently operating nuclear power plants but are planning

a nuclear power phase-out. These are Belgium, Germany, Spain,
and Switzerland. Other countries, like Netherlands, Sweden, and Taiwan are
also considering a phase-out. Austria and the Philippines never started to use

their first nuclear plants that were completely built.

Due to financial, political and technical reasons, Cuba, Libya, North Korea,
and Poland never completed the construction of their first nuclear plants,
and Australia, Azerbaijan, Georgia, Ghana, Ireland, Kuwait, Oman, Peru, Singa
pore, and Venezuela never built their planned first nuclear plants. As of 2020
Poland is in advanced planning phase for 1.5 GWe and plans to have up to 9
GWe by 2040.

Uranium (U308)

Rank Country Production Share(%)
(Matric. Ton)

1 Kazakhstan 29,113 38.89

2 Canada 16,666 22.26

3 Australia 7,352 9.82
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4 Namibia 4,308 5.75
5 Niger 4,101 5.48
Others 17.80

Solar energy

Solar energy is radiant light and heat from the Sun that is harnessed using a
range of ever-evolving technologies such as solar heating, photovoltaics, solar
thermal energy, solar architecture, molten salt power plants and artificial

photosynthesis.

It is an essential source of renewable energy, and its technologies are broadly
characterized as either passive solar or active solar depending on how they
capture and distribute solar energy or convert it into solar power. Active solar
techniques include the use of photovoltaic systems, concentrated solar power,
and solar water heating to harness the energy. Passive solar techniques include
orienting a building to the Sun, selecting materials with favorable thermal
mass or light-dispersing properties, and designing spaces that naturally circulate
air.

The large magnitude of solar energy available makes it a highly appealing
source of electricity. The United Nations Development Programme in its 2000
World Energy Assessment found that the annual potential of solar energy was

1,575-49,837 exajoules (EJ). This is several times larger than the total world
energy consumption, which was 559.8 EJ in 2012.

In 2011, the International Energy Agency said that "the development of
affordable, inexhaustible and clean solar energy technologies will have huge
longer-term benefits. It will increase countries' energy security through reliance

on an indigenous, inexhaustible, and mostly import-independent resource,
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enhance sustainability, reduce pollution, lower the costs of mitigating global
warming, and keep fossil fuel prices lower than otherwise. These advantages are
global. Hence the additional costs of the incentives for early deployment should
be considered learning investments; they must be wisely spent and need to be

widely shared".

Potential
About half the incoming solar energy reaches the Earth's

surface.Average insolation. The theoretical area of the small black dots is

sufficient to supply the world's total energy needs of 18 TW with solar power.

The Earth receives 174 petawatts (PW) of incoming solar radiation (insolation)
at the upper atmosphere.P! Approximately 30% is reflected back to space while
the rest is absorbed by clouds, oceans and land masses. The spectrum of solar
light at the Earth's surface is mostly spread across the visible and near-
infrared ranges with a small part in the near-ultraviolet.[®l Most of the world's
population live in areas with insolation levels of 150-300 watts/m?, or 3.5—
7.0 KWh/m? per day.

Solar radiation is absorbed by the Earth's land surface, oceans — which cover
about 71% of the globe — and atmosphere. Warm air containing evaporated
water from the oceans rises, causing atmospheric circulation or convection.
When the air reaches a high altitude, where the temperature is low, water vapor
condenses into clouds, which rain onto the Earth's surface, completing the water
cycle. The latent heat of water condensation amplifies convection, producing
atmospheric phenomena such as wind, cyclones and anti-cyclones. Sunlight
absorbed by the oceans and land masses keeps the surface at an average
temperature of 14 °C. By photosynthesis, green plants convert solar energy into
chemically stored energy, which produces food, wood and the biomass from

which fossil fuels are derived.
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The total solar energy absorbed by Earth's atmosphere, oceans and land masses
Is approximately 3,850,000 exajoules (EJ) per year. In 2002, this was more
energy in one hour than the world used in one year. Photosynthesis captures
approximately 3,000 EJ per year in biomass. The amount of solar energy
reaching the surface of the planet is so vast that in one year it is about twice as
much as will ever be obtained from all of the Earth's non-renewable resources

of coal, oil, natural gas, and mined uranium combined,

The potential solar energy that could be used by humans differs from the
amount of solar energy present near the surface of the planet because factors
such as geography, time variation, cloud cover, and the land available to

humans limit the amount of solar energy that we can acquire.

Geography affects solar energy potential because areas that are closer to
the equator have a higher amount of solar radiation. However, the use
of photovoltaics that can follow the position of the Sun can significantly
increase the solar energy potential in areas that are farther from the
equator.[ Time variation effects the potential of solar energy because during
the nighttime, there is little solar radiation on the surface of the Earth for solar
panels to absorb. This limits the amount of energy that solar panels can absorb
in one day. Cloud cover can affect the potential of solar panels because clouds

block incoming light from the Sun and reduce the light available for solar cells.

Besides, land availability has a large effect on the available solar energy
because solar panels can only be set up on land that is otherwise unused and
suitable for solar panels. Roofs are a suitable place for solar cells, as many
people have discovered that they can collect energy directly from their homes
this way. Other areas that are suitable for solar cells are lands that are not being

used for businesses where solar plants can be established.

Solar technologies are characterized as either passive or active depending on the

way they capture, convert and distribute sunlight and enable solar energy to be
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harnessed at different levels around the world, mostly depending on the distance
from the equator. Although solar energy refers primarily to the use of solar
radiation for practical ends, all renewable energies, other than Geothermal
power and Tidal power, derive their energy either directly or indirectly from the

Sun.

Active solar technigues use photovoltaics, concentrated solar power, solar
thermal collectors, pumps, and fans to convert sunlight into useful outputs.
Passive solar techniques include selecting materials with favorable thermal
properties, designing spaces that naturally circulate air, and referencing the
position of a building to the Sun. Active solar technologies increase the supply
of energy and are considered supply side technologies, while passive solar
technologies reduce the need for alternate resources and are generally

considered demand-side technologies.

In 2000, the United Nations Development Programme, UN Department of
Economic and Social Affairs, and World Energy Council published an estimate
of the potential solar energy that could be used by humans each year that took
into account factors such as insolation, cloud cover, and the land that is usable
by humans. The estimate found that solar energy has a global potential of 1,600
to 49,800 exajoules (4.4x10% to 1.4x10% kWh) per year.

Annual solar energy potential by region

Region North Latin Western | Central | Former | Middle | Sub- Pacific | South | Centrally
America | America | Europe and Soviet East | Saharan | Asia | Asia | planned
and Eastern | Union and Africa Asia
Caribbean Europe North
Africa

Pacifi
c
OEC
D
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Minimum 181.1 112.6 25.1 4.5 199.3 | 4124 371.9 41.0 38.8 115.5

72.6

Maximum | 7,410 3,385 914 154 8,655 | 11,060 | 9,528 994 | 1,339 | 4,135

2,263

It is based on mechanical conversion of solar energy into
electricity. It is available in abundance but only in the recent period it gets more
importance due to technological development. Solar energy is used for various
purposes. USA is the major producer of solar cells at present. It is simply the
energy provided by the sun, which makes production of solar electricity
possible.

Solar power in India is a fast developing industry. The country's
solar installed capacity reached 26 GW as of 30 September 2018. India
expanded its solar generation capacity 8 times from 2,650 MW on 26 May 2014
to over 20 GW as on 31 January 2018. The country added 3 GW of solar
capacity in 2015-2016, 5 GW in 2016-2017 and over 10 GW in 2017-2018,
with the average current price of solar electricity dropping to 18% below the
average price of its coal-fired counterpart.

Wind Energy

The wind is a clean, free and readily available renewable energy
source. Wind turbines are capturing the wind’s power and converting it to
electricity. Wind power has become a pillar in their strategies to phase out fossil
and nuclear energy. Wind energy is now the second fastest growing source of
electricity in the world. It fulfils about 5% of world’s electricity demand. The
world’s largest wind farm is in Altamont pass in California. India is emerging as
a major wind power producer of world. The important wind farms in India -
(i).The largest wind farms in India are Muppandal in Kanyakumari District of
Tamil Nadu and Jaisalmer wind park in Rajasthan. They are the first and second
largest wind farms of India. Based on the location of its generation it is

classified into 1. Onshore wind energy and 2. Offshore wind energy.
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1. Onshore wind energy

Energy generated from the plants located on the land is known as
onshore wind energy. Onshore wind has the advantage of being one of the most
affordable renewable energy sources. It is cheaper than any other renewable
source of energy but it requires more area to install than any other energy.
2. Offshore wind energy

It refers to the use of wind farms developed in seas and oceans. The
largest offshore wind farms are currently in the U.K and Germany. These two
countries installed 2/3 capacity. London Array is the largest offshore wind farm
in the world. The first offshore wind farm is planned near Dhanuskodi in Tamil
Nadu.

The worldwide total cumulative installed electricity
generation capacity from wind power has increased rapidly since the start of the
third millennium, and as of the end of 2019, it amounts to 651 GW. Since 2010
more than half of all new wind power was added outside the traditional markets
of Europe and North America, mainly driven by the continuing boom in China
and India. At the end of 2015, China had 145 GW of wind power installed. In
2015, China installed close to half the world's added wind power capacity.

However, as of 2019, wind provided only 5% of China's power.

Wind power is used on a commercial basis in more than half of all the countries
of the world. By 2018, several countries have achieved high levels of wind
power penetration, such as 41% of stationary electricity production in Denmark,
28% inlreland, 24% in Portugal, 21% in Germany and 19% in Spain. In
November 2018 wind power generation in Scotland was higher than the
country's electricity consumption during the month. Wind power's share of
worldwide electricity usage at the end of 2018 was 4.8%, up from 3.1% four

years earlier. In Europe, its share of power generation capacity was 18.8% in
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2018. Upcoming wind power markets rose from 8% to 10% in 2018 across

middle East Latin America south East Asia and Africa.

Electricity generation by wind 2017

Top wind power producing countries in 2017!
Country Wind-power

Production (TWh)
China 305
United States 257
Germany 106
United Kingdom 50.0
Spain 49.1
India 47.7
Brazil 42.3
Canada 28.8
France 24.7
Turkey 17.9

Tidal energy

Tidal power or tidal energy is harnessed by converting energy from tides into

useful forms of power, mainly electricity using various methods.

Although not yet widely used, tidal energy has the potential for future electricity
generation. Tides are more predictable thanthe wind and the sun. Among
sources of renewable energy, tidal energy has traditionally suffered from
relatively high cost and limited availability of sites with sufficiently high tidal
ranges or flow velocities, thus constricting its total availability. However, many
recent technological developments and improvements, both in design
(e.g. dynamic tidal power, tidal lagoons) and turbine technology (e.g. new axial
turbines, cross flow turbines), indicate that the total availability of tidal power
may be much higher than previously assumed and that economic

and environmental costs may be brought down to competitive levels.

73


https://en.wikipedia.org/wiki/Wind_power_by_country#cite_note-45
https://en.wikipedia.org/wiki/Terawatt-hour
https://en.wikipedia.org/wiki/Wind_power_in_China
https://en.wikipedia.org/wiki/Wind_power_in_the_United_States
https://en.wikipedia.org/wiki/Wind_power_in_Germany
https://en.wikipedia.org/wiki/Wind_power_in_the_United_Kingdom
https://en.wikipedia.org/wiki/Wind_power_in_Spain
https://en.wikipedia.org/wiki/Wind_power_in_India
https://en.wikipedia.org/wiki/Wind_power_in_Brazil
https://en.wikipedia.org/wiki/Wind_power_in_Canada
https://en.wikipedia.org/wiki/Wind_power_in_France
https://en.wikipedia.org/wiki/Wind_power_in_Turkey
https://en.wikipedia.org/wiki/Tide
https://en.wikipedia.org/wiki/Electricity_generation
https://en.wikipedia.org/wiki/Electricity_generation
https://en.wikipedia.org/wiki/Wind
https://en.wikipedia.org/wiki/Sun
https://en.wikipedia.org/wiki/Renewable_energy
https://en.wikipedia.org/wiki/Tidal_power#Dynamic_tidal_power
https://en.wikipedia.org/wiki/Tidal_barrage#Tidal_lagoon_power
https://en.wikipedia.org/wiki/Tidal_stream_generator#Axial_turbines
https://en.wikipedia.org/wiki/Tidal_stream_generator#Axial_turbines
https://en.wikipedia.org/wiki/Tidal_stream_generator#Vertical_and_horizontal_axis_crossflow_turbines
https://en.wikipedia.org/wiki/Environmental_cost

Historically, tide mills have been used both in Europe and on the Atlantic coast
of North America. The incoming water was contained in large storage ponds,
and as the tide goes out, it turns waterwheels that use the mechanical power to
produce mill grain. The earliest occurrences date from the Middle Ages, or even
from Roman times. The process of using falling water and spinning turbines to

create electricity was introduced in the U.S. and Europe in the 19th century.

Electricity generation from marine technologies increased an estimated 16% in
2018 and an estimated 13% in 2019.51 Policies promoting R&D are needed to
achieve further cost reductions and large-scale development. The world's first
large-scale tidal power plant was the Rance Tidal Power Station in France,
which became operational in 1966. It was the largest tidal power station in
terms of output until Sihwa Lake Tidal Power Station opened in South Korea in
August 2011. The Sihwa station uses sea wall defense barriers complete with 10

turbines generating 254 MW.

It is a renewable energy powered by the natural raise and fall of ocean
water. Its production is very small. The first tidal power station was located in
La Rance in France. The largest tidal power station is at Sihwa Lake in South
Korea and it is the largest tidal power producer in the world. There are three
different category of sources from which the tidal energy is generated. The
sources are tidal streams, barrages and tidal lagoons. India’s first attempt to
harness tidal power for generating electricity would be in the form of a 3SMW
plant at the Durgaduani creek in sunderbans delta of West Bengal. The Gulf of
Kutch and Cambay in Gujarat and the Ganges delta in sunderbans, the world’s
largest mangrove, are the 3 sites identified as potential areas for tidal power

generation in India.

Methods

74


https://en.wikipedia.org/wiki/Tide_mill
https://en.wikipedia.org/wiki/Middle_Ages
https://en.wikipedia.org/wiki/Ancient_Rome
https://en.wikipedia.org/wiki/Turbine
https://en.wikipedia.org/wiki/Tidal_power#cite_note-5
https://en.wikipedia.org/wiki/Rance_Tidal_Power_Station
https://en.wikipedia.org/wiki/Sihwa_Lake_Tidal_Power_Station

The world's first commercial-scale and grid-connected tidal stream generator —
SeaGen — in Strangford Lough. The strong wake shows the power in the tidal

current. Tidal power can be classified into four generating methods:

Tidal stream generator

Tidal stream generators make use of the kinetic energy of moving water to
power turbines, in a similar way to wind turbines that use the wind to power
turbines. Some tidal generators can be built into the structures of existing
bridges or are entirely submersed, thus avoiding concerns over the impact on
the natural landscape. Land constrictions such as straits or inlets can create high
velocities at specific sites, which can be captured with the use of turbines. These

turbines can be horizontal, vertical, open, or ducted.

Stream energy can be used at a much higher rate than wind turbines due to
water being denser than air. Using similar technology to wind turbines
converting the energy in tidal energy is much more efficient. Close to 10 mph
(about 8.6 knots in nautical terms) ocean tidal current would have an energy
output equal or greater than a 90 mph wind speed for the same size of the

turbine system.
Tidal barrage

Tidal barrages make use of the potential energy in the difference in height
(or hydraulic head) between high and low tides. When using tidal barrages to
generate power, the potential energy from a tide is seized through the strategic
placement of specialized dams. When the sea level rises and the tide begins to
come in, the temporary increase in tidal power is channeled into a large basin
behind the dam, holding a large amount of potential energy. With the receding
tide, this energy is then converted into mechanical energy as the water is
released through large turbines that create electrical power through the use of

generators. Barrages are essentially dams across the full width of a tidal estuary.
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Dynamic tidal power

Top-down diagram of a DTP dam. Blue and dark red colours indicate low and
high tides, respectively. Dynamic tidal power (or DTP) is a theoretical
technology that would exploit an interaction between potential and kinetic
energies in tidal flows. It proposes that very long dams (for example: 30-50 km
length) be built from coasts straight out into the sea or ocean, without enclosing
an area.

Tidal phase differences are introduced across the dam, leading to a significant
water-level differential in shallow coastal seas — featuring strong coast-parallel
oscillating tidal currents such as found in the UK, China, and Korea. Induced
tides (TDP) could extend the geographic viability of a new hydro-atmospheric
concept 'LPD' (lunar pulse drum) discovered by a Devon innovator in which a
tidal ‘water piston' pushes or pulls a metered jet of air to a rotary air-actuator &
generator. The principle was demonstrated at London Bridge June 2019. Plans
for a 30m, 62.5kwh ‘pilot' installation on a (Local Authority) tidal estuary

shoreline in the Bristol Channel are underway.

Tidal lagoon

A new tidal energy design option is to construct circular retaining walls
embedded with turbines that can capture the potential energy of tides. The
created reservoirs are similar to those of tidal barrages, except that the location
Is artificial and does not contain a pre-existing ecosystem. The lagoons can also
be in double (or triple) format without pumping or with pumping that will
flatten out the power output.

The pumping power could be provided by excess to grid demand renewable
energy from for example wind turbines or solar photovoltaic arrays. Excess
renewable energy rather than being curtailed could be used and stored for a later
period of time. Geographically dispersed tidal lagoons with a time delay
between peak production would also flatten out peak production providing near
baseload production though at a higher cost than some other alternatives such as
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district heating renewable energy storage. The cancelled Tidal Lagoon Swansea

Bay in Wales, United Kingdom would have been the first tidal power station of

this type once built.

List of tidal power stations

This page lists most power stations that run on tidal power. Since tidal stream

generators are an immature technology, no technology has yet emerged as the

clear standard. A large variety of designs are being experimented with, with

some very close to large scale deployment. Hence, the following page lists

stations of different technologies.

Tidal power stations

Station Capacity (MW) Country
Annapolis Royal Generating Station 20 Canada
Bluemull Sound Tidal Stream Array 0.3 United Kingdom
Eastern Scheldt Barrier Tidal Power Plant 1.25 The Netherlands
Jiangxia Tidal Power Station 3.2 China

Kislaya Guba Tidal Power Station 1.7 Russia

MeyGen 6 United Kingdom
Rance Tidal Power Station 240 France

Sihwa Lake Tidal Power Station 254 South Korea
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