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ABSTITACT

llI tbc prescnt xr\estrgatro bclo[ .rnd alrorc ground catboD scqLrcstratlon potcnttal of ()/&/

fctttrgtntt n Domrara Vallcy, Zl.lrat ts estnndtcd \,cgctatron and trecs rr.cre sarnplctl usurg l6

\.rruplcs nn(l .l dcns(y /ones tn Domrara co\t rurg an arca ol 6.623 .rctes \lth cnch plot of I aLrc

III cdLh pl()t hcc hclldlt and dt.unctcr at brcdst hctght t\as mcasuted Tolal carbol stocls ll1 lrec

bromass rrcrc lJlLuhtcd usnlg appropnatc \rood dcnslty and blomass ctpanskrn l'actor Thc

lcsult\ slrr)\ thrt C.Ib(D sk)lls ctlculJtcd ln ccosystcu ofDonura \allc) are ll.l4.l tons of

carbon

KcS rvol.ds: bro1)rass, car bon. scquestratlon, Ztarat, carbon stock



r. t:{1'r{oDUC't'toN

[)nlrst.]u h.ls thc potcrltlil to c.lm $.100 |llll,(rn lo 54 btlllon each varr Ironl the carbon storcd

rrl rl\ Iollsts Thcsc ligurcs arc enornlously hugc as cornpared to \rhrt rlc e.mt Iion te\ttla

rnduslr) B) nrplel)rcntlrg thc REDD+ stralcgy $c cau reap addtllonrl bcnclits b) empo$errng

lhc Iircst con)munltlcs and L.rn also conttol sorl crosron and po\crty uhtlc contrlbuttng to tltc

corrsor\atrolr of$,lLd lllc I{llDD+ ts mechJntsnl NhtLh hclps m consct\Jtlon oflorest ecosystenl

by ccolronrrc ullcntr\cs But due to lack of knotrlcdge amonq rescarchers and of]icrals of

Pr[l\t.ul lolcst depaltmcnt !!c are unablc to gencr.tlc Iillallcc by lolcst co \er\atror1 Iu ordcrthc

lc,rp thc benctits allslng froln c.Ihon stored ut l_otcsts Pallstau nccds k) cnlphdslTc oD makrng ol'

pollly rnd qunntlblng thc nnloullt ofcarbon \,!hllh ls storcd l11 lts folcsls lnotdct to address thc

|roblon15 5r.h.a dclirrcstallon and degradatlon ol furcsts Pakstan nccds to de\clop n conlmon

undcrsl.lndxlg among prollssronals. pollc) ntdkcs and polttcrans uhrch tvrll be hclpful rn thc

rnuklrg ofJn ap|loprratc pubLc NLcy to .rddrcss the problclns ol li)tcsts of paktstan (Thc

ll\prcss lr rbutle. l0lJ)

I)aL[tan has a $rdc rarrgc of lorcst ranglng frolr the maigro\c mangals locatcd Jlong

coastLuc ofSurdh a,,d Bal(rchrsl.rn to nlo$t tenrl)clJtc forest rn North lo .urcrcnt lorest ofjunrl)cr

rn Brloclllsl.rn DcpeIdr0g on the omcl.il stalcntcnts of go\ernnlcnt of pdllstan or WWF-

P,rlr\tJn thc lirest core n l,.rLrst;ln rillgcs frorn 5 2-22 perccnt pahstan also ltas the hrghe\t

1.rc\t dcgr.ldJtlon ralc,l lhc tcgron alld loslng dbout.12.000 per ye., \\hlLh rs 166 pcrcent ol.

t()t.rl lblcst corcr o[ ]'akrstun KrK & Balochrstau horvcr'er arc rcgul.ltxrg stllct pollcrcs to

prota(L thc lorcst co\cl rrt rhcrr pro\rlccs Thc aurbrtrous "llrllon frces Isur,,uu ls a lll,lssr\c



afforcstauon proJect for plantrng and savmg forest cover ofPahstan Government ofBalochNtan

N also takmg rmmedEte steps to save the masslle and anctent Junlper forest. a world herrtage

slle Forests rn Baloclustan. Murree and Gtlgt-Baltlstan have the potemEl to contribute ln

economy of Pa.krstan vla lntematlonal mechanrsm that financlally rewards count es for uslng

the[ forest cover to reduce global warmrng (Khan. 2016)

Forest cover in Pakistan
2527000

168/1065

u232s

! Forest cover (hectares)

19S0 2000 2005

Source: Forest Resource Assessment and the State of
the World's Forests, FAO

Fig l.l Fortst covcr in P.ki!t.n

Carbon stock assessment ls a complex process used to find the amount ofcarbon stored

rn a reseryor A reservor may refer to forest. sorl or *ater (Kalranllel a/, 2010) Carbon

appears to trecome an mtematlonal tradcd cornmodlt),for that we need to burld up consensus for

corrccr' estrmatron ofcarbon stocked rn va.ous pools ofthe countr, Mon(onng ofcarbol stocks

has bccome a necessfi] nouadavs consrdenng the econorDtc benefits that can be cashed lust by

assesstng the number ofcarbon stoted 1n varrous rnventones rn forests



J_()rc\ls crrr rct ur lx)th \r.l)s ds a !.rrbon slorng lrlllrt) and callx)n c.rpturrrtg f)clory A

lJp l) glo$rng )oung k)rcst lr.rd thc.rbrlrty lo scquc\tcr lalgc anl)unl ol atrrN\phcr rc crrbon

roughl)'proporlxrnal k) rl( b()m,rss *hrlc au old lorcsl Jct as J rlrrssr!c rcscr\of.rnd hoklrng

l.rrgc rolunrcs olcarbon c\cn ll Ihcnctgro\\thoflorcst rs sloppcd lhusrnold li)rcst contlnuos

to lxrld largc volu[lc ol cJbon lr'hrlc lhc ]oung forcst Lonlrnucs to scqucstcr thc c.lrbon .ts thc

[rrourass o l lolcsts c\prnd lt nrdxcctl] c\pflnds lhc c.lrt()n st()ragc rn\ cntoncs (ScdJo. l00l) Thc

lntcrgo!crnnrcIt.il l'.lncl on Clrnr.rtc Changc (IPCC) cstrn].llcs lhrt $rlll lhc lorrclt usc of

{()rcstr\. ,orcst rrJnrgcnrcnt and polrcy thc lart()n stocks c.tn bc I00 GfS rnorc rl conrparcd to

ft)rc\ls $ rlhout .r l hc).rnd nr.ln.tgcnlcnt (IPCC l00l)

lI or dcr lo lor rccl l) c5l In.llc thc st(rcks of carbon rn a lbr c\t conlpartnrcnt lrr llou'rng lbur

eartron Pools sltoultl bc mcrsurcd,rc!uratcl) -

I n bo!c CrouDd l}onlrss

I Bclorr Cround llronrass

I SorlC.rrlxrn

+ Strlldrng L(tcr CroP

AID!c ground bromass urcludcs trcc\ nnd shrubs It ts of grcJtcr lntport.rncc.rs rt \\tll

crlrt carlDn \\hcn thc lotcst ts rcmo\cd ln somc cuscs nlorc carbnn rs rclcascd back tnto

cn\rroDr)cnt $llcn.r k)rcst rs !()n\crtcd tnlo,rgncultur.rl land the lnlcrgovcrnntcntJl Pancl on

CLrnrtc ('h,rrtsc (ll'CC) 200(, gr.rrdclrncs prorrtJcs dclault ralucs ior atrcrc grounrl brontass

c\llirrtrolr\ i\(!otd lg to thls l)rncl thc tlcc latcgory hJ\ thc dlanlctcl ol rl lc.rst locln ,rt brcasl

hrrgllt (Dlill) _llrc ,,hrub,'snr.rll trcc catcgoD lus thc dlrntclcr lcss th.ul lornr.l( bro,rst hclght

(Allrx).2009) [r\ttnl.ltl('n ol !.Ib()n stolls Ir atrorc ground blortrrss t\ ntostly lxnc Lolrsun ng



c\pc!rrll) rn hrlly arcas ulrcrc thc lanrl rs usuJll) not unrlorur and thc lopogr.tphlcrl lcdlurcs

llungcs Dx)lc abluplly Js colnprrcd to fl.lt rrcas Thus thc usc of Googlc rnaps Jnd lmagrlJr\

s.ltclllcs !.rn.rls() fro\c Iiultlill lll dcploltng santplc plols Jclo\s thL.lrc.l A srntplc randonr

sallrPlrllg rs not J solLrtr()n tn hrllv arcas,rs thc dcplolcd l)lots nlil) tlot bc ll)c truc rcprcscnlatton

ol gcoBl.ll)hrlrl arca Wllh thc hcll) ol Cooglc nraps al]rl .rsscssrlg thc cro*n corcr of iorcst

cr;ual rrurubcr ol sarnplllrg plots slrould bc clcploycd tn $holc.lrcJ to ha\c thc truc lcproscnt.rtron

-lhc usc ol CI'S rl nrulrrrg.ln(l lo!,r1utg thc s.rnll)lrng arcr ts clli!rcnt and corc!t r\ry of

sJrnl)lrrtg lhc I)l()t\ c\l'rcctJII) tn ,rrcrs !rllh lc\u ().rds (NlacDrclcn. 1997) Duc t(r thc nt.tssl\c

lDduslll.rlu.rtr()n anrl Iossrl lucl [:urnurg *lrrch dtrcctl\ tnBgcr\ the tncrcJsc ol_ rtl]losphcnc

!.llbon. l()l ol cllort d ll()l)c rs put xrlo ltllllg.lll()ns nrcJsutcs Jlt(l rcscarelr as lo undcrst.lnd thc

Iruc p()tcr]tr.rl ol_trcc\. \orl. occdns alld othcr l)lants lo lcntporalrl\ slnk lllc c,rrbon Thc K],oto

I'rotolol \\llr!h r\ tllc trlJnl rnstrunrcut li)r conlbatrng thc gkrbal Narmtng and soa lcrcl rrsc

suggcsts tlr.lt thc rcdu!tl() ol c.rrbol crtttsston ts JUsl ,ts rntportJnt J\ rcduclton of Jlllosfhcn!

lrrt)on b\ trccs.lnd s()ll (ltogcr(1dl,1998) Ihc cJrbon tcnds to rb\()rb nrorc tcJdrly rn occal as

c()nrpdrcd to lantl Duc lo rrsc of lcntpcratutc ol sca surfacc. th! storcd rnrtxll ll1 occdns ts

nr.lllng rts \\.r) hilk to our.ltlnosl)hctc thrs Lultnbuttng Dlorc rn gkrbal \arrrrng As cold satcr

has nrueh hrghcr tc.Jcn!) ro h.ld drssolrcd g.lscs as lonrl)Jrcd ro $arDr !r.ltcr Thr\.lctron ls

Jl\o lrx)\\n .ts (arbon l,unrp- Ilclorc lhc nt.lssl\c rndust.altzrlton \\c h.td a baslc 2ll() parts pcr

rnrllk) (pptn) ol atrlrosplrcrrc cartron Nou $c Jrc \lt)g aborc 194 pplr t() rcach.l0(bpn by

2ul6 iuorc c.rr tnn rs prorJuccd cach 1c.rr rrhrch accuDrulrtcs lnto thc cn\lrornrcnt rcsultr.g r,

G[rb.rl \!arnrng. Sca lcrcl rrsc rnd dcplcllon ofozo,c 'fhc pcrn]ancnt solutlon ls to usc lha

.rl)rlrtyol lrccs t().lbsolb thc callxrn;nd slorrng lt l)crnrancntly Thcrhtlttyof sorl aud occ.lns 10

Jbsorb lJllx)n rs Jl\o consrdcrcd bul tt ts lcnlB)rary solulton (lJ)CC.2007)

10
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Fig 1.2 Sourccs ofC.rbon in rimosph.rc

WrtcEh.d:A watcrshed areas are farrly common rn hrlly areas they act as a basln or

$ater catchment The) funnel the water accumulated vn rarnfall or snow Into a cornmon ourret

normally a rrver or warer char,er Prccipit.aiop precrprtatrcn ls the major controhng factor

contflbululg to stream flo$. thc precrptatron ts controllcd the amount ofsnow or rarnfall rn

Eatershed area !!!!rr!!llq A common charactenstlc of watcr sheddrng arcas tJy'hen the ran

falls on dry ground, some ofthe $aler ts absorb€d rnro the sorl whrch eventually seeps down the

hrll rnto the \rater channel Some uatcr f,enetrates deep tnto the sotl and recharglng the rnatn

aqurfcrs $g,i!fu!g4]!q when rhe rarn fars on a wet ground rr doesn't gets absorbcd rnto rhe

sorl The surface acts as a runoff and all the water qulckl),accumulates Into the maln waler

channel Slooc oflh. Lrrd: Slope ofthc land plals an tmponanl role rn the trme requred for

11



\\.rtcr honr rJut lo rcJlh thc conlll]on outll()\r l{Jll fullrng orcr stccp l,tnd !\,rll consumc lcss

lrnlc xr !orrpJflson lo tallr

rnrportdnt rolc cspccl.llly

dr krrg \\.llcr t() \r.ttcr lot

o\cr a ll.lt ldnd Wntcr usc hr Pcoolc \\'atcr shctJdrng

rn arcJs \rhcrc annual rarttl)ll ts s!arcc 'lllc usc nt.r\

ufl8.l1ro[, rnduslarcs and nllnrng

arcas pla; an

rangc Iiorl

In dc\cl(,ptng countllc\ lrcth go\clltrDo t do\clopntcnt agcn!lcs Jnd non-go\ctnnrcr)tdl

orgJnrTrtkxr\ lr.1\c lntl)lcmcntcd $,rtclshcd udnagcmcnt proJc!ts \rllh thc .ltm of rcduerng

po\crt),.todurerc.rsrngagrrcultut.rl ptodultt\lt) c\pcllalh on hrllsrdcs and rural arc.rs (p Carlos.

100-]) Vcgcl.rt()u ts ol c\ttcmc lnrl)orl.lncc tn \\.rlcr sh.d .ucas Js rts loss \rtll dtrcctl) tnggcr lhc

k)s\ ol_lop hlu ol lcllllc \oll whlcl) lndlrccll! xrcrc.rscs lhc l.ss.fscd,ncrrt rluc to stlc.rnl flow

lltc arcutnulaltou ol \cdtnlcnt lost front fldgcs Nlll JccuntulJtc xt $Jtcl bJsxr thts rcdu!ulg thc

!\.ilcr storurg upJcrt) (COl, ar ul ,l9()2, NCS, 199t. Slrah, I9ti9. Shah. 1991. AL. 1990.

Nfurs\.rlc. l99l) \\ atcrshcds arc l)r bck^v thctr rcproductr!c polcntt.ll .rnd rn dcflctcd

condrl.ns 'l-hrs rs lrce.,rrc of lack of nrrnrgct]tcnl. u,!hc![cd gra,,rng. lo|ttlnucd ll1lsl.rscd

tl)lough dclLtcslJtron and lacL ol lar-rlrtrcs Ior !ultl\rtl()n olstccp slopcs

As,r tc\ult \\rlcrshcds .Ic sc\crcly rlamagctl and Ihctr rcfroductt!c pofcnttal ts

dccrcasctl Ihc k)ss ol scdtn]cnt duc to rltsl !rnagcltc t ol \\,,rtotshcds \!tll rcsult ln accLl|DUlatloll

()l \cdllncnl rn udtct slor.tgc d.utrs thus dccroasrng thcr slor,rgc c.lpaclty (WASID. 1967)

logclhcr *alcrshcd a,d lrngc laud\ nulc up .lboul 65 t() 70o. ol !oun!\,.s rrc.l (,,\shral: l9g7)

12
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Fig 1,3 htcrshcd Mlnrgcmcnt

From the \r'hether pcrspectlve. Paltstan rs basrcalll a dr1, country except for the sub-

troplcal tcrrarn rn Punlab and wet zones on thc southem slopes of Karakoram and Hrmalayan

range whrle majorrt) ofBalochlslal rs and and dr; More than three-fourth ofcountry recelves

an arurual rarnfall of250mm And thus less than 25o/o of area ts lmportant when rt comes to

watershcds (NCS. l99l)

The carbon stock assessment wrll be done on Domrara drstnct Znrat whtch ls a water

shcd area of Zrarat. Balochrstan The area rs abundant ln vegetalDn of '.O/ea /errugtnea,, and

comprrses of manl small water slreains merg[g lnto a blg \ aler channcl Zrarat ls located at

East of Queaa at the d rstance of r 20 km s and 9.g50 fcer above sea re'el rhe ecologrcar varueof

Zrant ls rnestlmable The brosphere reserre house thc largcst Junrp€r forest of paktstan

expanding lo aa area of l|0.OOO hectares Zta.al and the surroundrng areas also prorrde ver;

13



gu)d opB)rlunlt\ lbr hlllng and trellntg a d ts a rDdjot tounst attraclroD cspccldll) tn \\'lnter

Ztat.rl rs rcgardcd ,ts natrorul tlcasurc not only bcccuse tt hosts olle ofthe most anrlellt Junlpel

lorcsts of*orll but thc louldrng fathcr o['Pakrstan Muharnmad Alr Jmnah spcnt l,rst days ol hls

[1'c at Zurat Thc area rs a m.].Jr)l tounst ,rttractx)I ln Ztarat duc plctutesquc laldscapc, rarrous

gotgcs, Quaul-c-Azanr rcsrdency and pleseucc ofholy shlxtes Doluara ser\cs u\ u pdssdgc way

lbr krcal pcoplc lo trarcl qulcLly lnto surroundrlg reglons of Hatn;ll and Kohlu The Jt c.r ts

usurlly ulhlbrted Lrl,Nonrarls Domtara also hosts the htghcst peal of dtstrlct Zrarat nalDed

*Klt.rlrtil- rrhrlc rt also hosts thc second htghcsl pcak of /rdr.tl reglon lno\\n as . Nl.rlllal ' Tlxs

rcg()n ls unrque rs lts llot onl) the \rJtcr shcd are.l but thls small area h.ls no lcrrcst of"/rarr2cras

nrutct4tt u Thrs rs thc lirst tlDlc th.lt dDy study peftahlng k) cstltnattons o[ catbon stocks ls

calr rcd out tn Bal()chlst.lll pto\ lncl]

Olcu /tttugnet rs lbund m dry tcutpc-ralc. sub-lroprcal and ntotst rcglolls of pdllstan

lionr 500 lo 2000rD lt \\,as reLolded lom wcste.r lulls of Bakrchrstau. Afghan Borrler. chrtral.

Dx. Az.rd Knshrn . Salt Rangc. Waz[rsl.Il. Murrcc ancl Swdt htlls (Bdquar. l9(r9. Shcrkh,

199-l) Thts drought :utl liost rcsstant spellc ls Jlso kllosu as Indran Oht,e ancl Kalrr It shows

grerl dr\ u srly a d adapt.ltlol lo harsh cnurotrmcllts lt can sun rr e 250rnm to I 000rnlD pe r veal

plccrprtalx)n ,rnd tclrpetaturc rangrng liorn -10 C 1o.10 C. thetclbre tl caD bc casrl) pl,rntcd or

scntr_.rr.l. ar rd rnd dry tcnrpcralc regrons rr llh trrrn,Dulrr rnput Thrs spccre hclp rn rnuror rng of

nrterocluralrc. rvalet shcd. cdaphrc and cnvltonnrcllldl condllton ofthc arca lhrough plant,ttlon

ljulthcr bcnclits c.][ be r c.rpcd rhrough rts rrurt, rcare al)d *ood wrlch cnn bc utrrr/cd to make

lodLlcr. llcl. ()tl .rDd constructtoD (Baquar. 1969) Thrs trce 1s nntlvc to sublonttncnt nlcludlng

Indl.r, l)alr\tJn a.d r\lgrra,rst.ur Idran ohrc ls e\crgrcoD trcc rcachrng about 9 to l2n1 tdll dfld
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0 I 1() 0 (rn llr drnnrclcr Loarcsol lnrlr.rnolrrc arc loDg mcasulrng rbout 3 to locm lt produccs

shrlc llo*cr \llr!h,lc Jrrrngcd r0 bunchcs Thc Irutt rs llnrnt long dlupc \\htch nl,rturcs

bct\\ ccn Nl.r\' ,u)d Dcccnr Lrcr I hc tlo\\ crs o I_ lnclrau Oln c bloonl bcl\r ccn M.! ch aod Scptcnlbcr

lrxir.lrr Olr!c rs a tolcr,rDl llcc and hJs tllc.lhrlrl) to Bro!! ln !Jnou\ sotl tcxlurcs suLh rs

c.rlcarcrrus. kranry. grarcl and sandy sorls Thrs spccrc har no I'no*n dlscdsc or xlscct problcrr

.rnd r\ irost and drouAht roslslrnt 'lhl\ trcc rs good krr rcl()tcstatton tn scnl-arld to rnd reg()ns

It\hurl.oll and sood c.u also prorrdc cconourre bcnclits Thc *ood ts L(,nnlonly uscd as a lucl

nnLl lol lulDrlulc nr.rlrng as rts hard.lnd hcJ\\' lhc tlce ls,'rgnrlicarrtly, lno\\n lor lts ptolcctton

ol \\nlcrshc(l JrcJs (Shlclh. l99l)

l. I Problcnr Slateurcrt

I'.rlr\trn rs b.rsrcally .Ir agrrcultural l,rnd \\ lth w tdc rr gc ol dcnsc .lnd thlck lbrcst sprcrd t0

t() lllc lounh) Lc.lnlng lo\\'rrds K)ot() I,rotolol. l,rltslr crn usc thc tl)lcl lblcst splcrd.lcross

lh! countr\ Js J sourLc ol lcollrc thus pl.rytng tls vttal rolc rn Carhon rcducllon Js.r\cll rc.tplng

lllc c!()DoDll! l)c0cllts (KhJn. 2016) Alntosphoflc carbon rs ol nt{or !()nccrn as ll\ purccnt.lgc

lortrnuc\lorrsclncn!tr()Illlrclll'llrcrdcabchrrrtlcarbontr.ldrngtsqurtcsxDlhrl()lhctr,rdntgof

!orrrnodrllc\ rrr .r rrrarkct Crrlx)n \rould bc gt\cn.rn cconrrnrrc raluc. allosrng pcoplc.

Lonrp.r0rcs or nalron\ lo lr.rdc rt (lllCC, 2007)

Ihc nr.rlrr ptoblcr:t of lhc Norld rs thc c\!csst\c uso oI lossrl Iicls k)r thc gcnctatrcn of

Lncrg) lcquxc(! krr nrotlclt lrla opcrJtrcns dnd thc rrrx)unt of C.Ibon l)rnrrdc prodr.rccd as a

rc\u11 ol huflltng trootl. co.rl, gJ\ ,rnd pctolcu l Duc t() tnctcasc ol C.lrbon lJt()\ldc rn

Jtuo\l)hclc thc $r)tl(l tcntpcr.rlurc ls xtcrcasrng \rrth cach vcar also knoNn Js Gk)L)dl W.rr n]nlg

ckrlral rrarnrrrrg rs rcsPtrnsrblc I.r nrolturg ol glacrcrs rn soulhcrn Jl)d N()rthcrn hcnrrsphcrc,rnrl
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Scl Lcrcl Rrse Thrsproblcnr ar[urg duc lo atr]losphellc carbon leeds lo.rddresscd and thus thc

u\c of lorcstrv and lblcsl nlalagement N l)to\[lg lo be bcnelir"t.tl The rolc of lbtcslty

lll.lrl.rgcrllcnl and lblesttv rs llou,a Lecognrzcd tct]lcdy atld n)rttgatl()I ntc,lsurc tor coltlolllng

Carboll and other Grccll Housc Cases butld up rn lhc all)tosphere l_hc plotectton of lorests and

br..rtldrng lorcsts spcclli!.llly lor Carhon Scqucslrrtlon ulll not rcducc harmful gases ln oirr

crr\ I onnrent but can also pr ovc ceonomrcal by lho ProduLtlon of \\ ood (ScdJo, 2001)

'fhc In{llan Oltrc Ibrcst ,I ZtJrat csl)ccl.llly tllc lonccntrated and unlloml Junlpcr lorcst

cJ t [-- l!notcd duc 1() lts brc-dAcrslt),aDd thus an lmtncdlate col)sc0sus nccds to bc de\elopcd

for rtrcasururg Carbtrl sc(lucstrrtlon ard ultrnratcl] rts potent,al No stud] h.ls bccD catncd out ln

Bahrchrsla, 1or asscssnlg lllc carb(D stocks ol lolcst co\cr Thr rs thc lirst ltnlc ,r study ls c.u.cd

out rn Z,,I.lt dlstr rct to .lsscss llrc carbon stocls ol DolDura

1.2 Ainr and Objectir c

I hl\ stud) Nrs dcstgncd

o To nrap and lalculatc total arcJ oI Dol]l ..ra. Zhrat

o To rdcnttli lhc lLrest co\er and h.rbrtJl

o I o docunlcnt (hc L.ltbon stocks ol Domtdra. Zlrrnt

o To rnal)zc sorl, trcc, shrub dnd llllcr \anlples

1.3 Significance of thc stud)

Tlrc lrclclits of the study

dnd csltnrat,on of carl)on

pcrlaxllng to assessnrcltt ol'cJrbon stocks n,tll hclp rlr pohoy nrakng

stocks \\hlch hc\r ur asscssrng future thrc.lts or danragcs rclated kr
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lcur(,\lng ol krrcsl corcr (Bolln 1993) I)holosynlhcsts ttcnslcrs LJttx)n dror.rdc fiom thc

dlnr()sphctc ttr $ood allrl othcr plant llssucs ul lhc lonn ol carboll (Dlllxlgcr a/ 1006) mJuy

cllorls Jrc barng nradc lirr rcduetron ln rtnr()\phclc cdrbon dto\ldc lc\cls (Hatnrh. 1009) ln

g[rb.tl cartror crclc btonass rs.rn xnport.lnt bulldlng block and rs uscd b hclp qu.rntrf; carbou

pools anrl changcs ol'Crccn llousc Cascs liom thc tlrrcslldl bnsphcrc to thc atlnosphcrc

.rss()cr,rtcd urth land corcr changcs lantl-usc (CJrrns (,r d/, 2001. lPCC.200l) Btonrass

floduLt()n tn drllalcnl krrnrs plays lnlportJnt rolc lD crrb()n scqucsltrt()n ln lrccs Thcsc cJrbon

pools arc conrposcd ol_dc.rd ald lorc bclow rod.rbo!c glound btonass Atxrrc-ground bronrass,

lreLr$'ground bxrrrrass. dcad $(rod. ll cr ls lllc ntaJor Lrrtx fools nl r ],ccos\stcu) (FAO.

l0{)-5. IPC(', 100-3. IPCC,200(r) 1'hc utcrcJstng cJrboD onrrssrol rs of nta1or conlcrns Ior cntlrc

\torld rnd rt r\.lddlcs\cd rD K)olo prok)col (Charan. and I{asal.20l0. Rrrrndranrth, c/ .r/.

tr)t)1 )

'l hcr c rs ,o prcr tous I cLotd ofcrrbon stocl lr onl tllc .lrca Jnd thc hablldt \trtu5 Jnd spcrtc rd[]cs

arc strll no1 rdcllltficd ]_hctc rs r posstbtlrt] ol dtsLo\cry oI sonrc ncrv ur\c toncs rn thc

doc.rncnt.rlx)n ol_rl{|gcnous lrro*lcdgc l'hcstudy$rll hclp xl docunlcnrrlron ol totJl are.lol

l).nrrar.r rallcr rn zr,-t.lt Jnd r\scssxrg (s lorcsl Lo!0r thc studl *rll also hclp r| rdcnrlllLJr()n

(,1 tlcc sl)ccrcs krcatcd rn Donrr.,a rs thrs rs lhc lirsl tnnc such stud)'rs bculg cJr.cd out rn

l)onrul.t. Zl.xJt

2. tuvt[\\/ otr L|TERATURT.]

Itt DDf r. rcLcnl phcDonrcnon lr'hrch rDc.rsurcs thc Calb()[ st()rrng Lrpactt\ Jnd (ilpJhrltt] ot

Ii)rc\ls ol_tirc *.rld w.rl on c,rrborl Slocr rcsc^orrs hJs rt.rrtcd rcc.-ntry ul r)aklstrn so lir
\cl) loss !rork h.ts bccn c.rr cd out Il hll\trn to Js\css thc Carlxrl] Stocl ol l.lt()n.ll lolcst\
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llcceot studrcs harc bcel carrcd out on ChoraCalr lbrest and N{argalla folcst Rcsult shows that

tlle asscsslncltt o1'stocL wtth dclurcd nctlrodology ts completcly fcasrble urd bcats h-urtfirl

rcsults llrc .llltount of carb()[ storcd x] pl.ult btonl,ls\ c\cceds that of atlnosphe c !arbon

drorrdc l-hrs sllo$s lhc xnport.lncc oI forest ecosyslen]s rn the carbon cyclc globalll,and thc

neccssrt) [o .rcculately calcul.lte thc atl1or]llt o1'catbon storcd llr Ibrest closysterns (Morrson ct

,1 , 2006)

A sturly uas condu!lcd to a[al1zc thc potcntu] of 1\atcrshe(l l'he $ rdcspread

dctcrl()l.rtron 01 $.ltcrshcds arould the $orld ls.l threat to agflcu[urnl aod ll\cslocl productron.

lrrcLlroods rDd ecos)stcut hcrlth. strengthencd b) llrrrJte valrabtlrty.rnd ch.lnge Lalge scclc

resk)ldthn ofdcgladcd \r,rtcrshcds nlJ) tcqurc l0to20)crrs{ot full henclits to bc rcahzed ln

llns pctsl)cctl\c \atctshcd ltunagenlctrt and sust.lnlablc hnd and i\atcr mamgeDlent ale key

Llc\clopnlcnl areas trhrch plcsent.r rnultrl)[c \!rn potcntral synelg],bctwcen fbod sccunty,

clxnate adal)tatlon at)d !l,nutc n)ltrgattoll Clobal surlacc tclnferatutcs ha\e xlctcaseJ by 0 goc

\ulLe lllc latc l9th CcDtury ivlth an avclage ratc oI xlctcase of 0 l5oC pcr dccadc snlce 1975

lllc I'.ulh s nrca, terucratule rs proJe(tcd to rlcreasc b\ I 5oC 5 g.('rJururg the zlst century

Watelshc(l d[d l.]nd dcglJdatlon are colDplonuslng tlte capaclty ol ecosystcDls to pro\ldc.

marnt,ruL ,rld rcgul.rlc ulltlc.tl functrolrs a,'d scrvrces, mclud,rg resr]lellce to cLrnatc rarrabrhty

.rnd Ddtul,ll ltazards. cg rcgulatrng lloods and prcrcnturg droughts Upstrcam lanrJ dcgradatron

rcduccs thc (airaclty o1'ccoslstctns to lctal \\alcr dnd rcgulatc $,rtcr llo\!s. thus prelentutg

crccsstrc ruuoll dunng thc rrxry sc(l\on Catbon tradtng ollbrs ofportunrtles lor the

rchnbllrt.rtrul of clcgradetl lands and watcrshcds lhR)ugh d l-creut pr,rctlces -lrcc plantmg on

degladcd l.lnds that cnnnot supporl clol.r productlon can contflbu{e lo carbol scqucstratton and

ll.l\c loc.ll bcncfits,t the lirrur ofrcduced elosron and *ater use cmcrenc\, and ofl-srtc bencfits
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su!h as \rdtcr !luahl) rnrpro\cnrcnts lt dcrllulstlatcs thc synor8lstlc rcht(rnshll) of \r.ltcrshcd.

l.rxl Jnd \\rlcr nr.ln.rBcnlcnl thal should bc cortscrourly Promolcd ln cltnldlc !h.lngc antl carbotr

rnrlLct ncSr)lralr()rrs arrd coopcrJtron Prlnlcnl lor Eco\]slclD Scr!lcc\ lll lhc lorm o[ larbon

scquc\lr,-rl(rn eould.rlso bc rntogrJlcd xllo trrns bound.try b,tsllr LooPctrtton clli)rls (Bcrnou\.I

a/ 20ll)

It rs c;rtrcrrcll'h.Id k) prcdlct thc nl.rgnrtudc of luturc cJrbon droxrdc rnducul global

\r.rrDrng bccausc ol rrrrblSultrcs xl thc rolc Pl.llcd lry ccoslslcrns and occans \rlll thc soLrtlmg

aDd srnllng ol-c.tll)orr tl()\rdc As Stbcrr.r rs knoNn l_or c\tcnsr!c rrcJs (l * 106 ].rr12) ol dccp

(up to 90 nr) dcposrts oforgJlrc-fich liolcn loc\s (Tvrnd-bkrNn srlt) llr.1l Ptlcd uP dururg thc

l)lcrstoccnc. \lrll rl lus not bccn consrdcr cd ln nro\t gbbrl lrrlx)n (C) xl\cntorrcs Santc dcpostts

rrL l)rc\cDt l)ul ln Irr lcss qu,rntlt) rn Alrsld Drrc 1() globrl !\'JrnrxrS at hrgh altrtudcs Pcrnt.rlrost

(pcrn),rnc lly llorcn Sround) to nrclt and rdr\rng qucsl()I\ rbout thc rolc ol!.rrbon rn thaNrng

l)crnr.rtost (Zrnlo\1,/ (//, 1006) lt \rs sho\!n rn thc rcscarch th.rt Srbcrtan loss pcrlDJliosl

Lontrxrs r hlgc olllrure carhrn pool (-450CI l.rr nrorc thJrl thc qurntlly ofcarbon prcscnt In

(,ur dtrnosl)llcrc) lhc org.urc !,rrtx')n pool docorrrposcs qutckly shcn thr$cd Jnd llornrillly act

Js d p()\rlr\c lccdbal.L tr., rllurtc,glob.ll $anllurg 'llrc rcscarehcrs pro\ ldc thc lirsl qu.utltatl!c

cstrnralc ol!.lrt)on stocks rl Srbcnrn k)css pcrnlJlr()sl rnd \ho$, thJt thc pool ls so hr8c (- 450

CI eartrrrr molc tll. l).lll thc qurr)trty rr] thc Lurrcrrl .rtnx)sphcrc) thrl lt L&r lvrlrrnt Lhrngcs

rur g[rhal carbon rn!cnt()ncs ln thr\ rcsc.trlh- obscrratxrns arc r]lad! lhu\ prorrtlrnr,1 prcdretron

rnt() thc plollsscs b\ $'lrrch c.uboll lccuuuhlcs xl or dt\rppc.I\ Iiom Srhcrran locs\ pcr utiosl

I-urlllcrrnL,lc. thc hurdlc\ ol !h.mgcs rn pcrnrafrost c.lbon Ii)r tlrc gkrbal carbn ctclc.rc

drscusscd (Zrnor./ rrl , 1006)
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Alr.rther rcsearch stud) aboulcarbon sequcstratlon potcnt]al of sr\Inps and lakes ln

Chrt.r Wctlalds rlc corstdelcd .rs one oflhe ntost lmportant ccos)steDts ol land lnveslrgatlon

sholred that lltcrc arc nalor drflcrencesn thc carbon sequcstrJlron polcntlJl oflauous lalcs

SrT arrrpr had r cdbolr scqucstlattou potcntra) of 4 90 Tg carbon rvhrch rs srgnrfieantly hrghcr

lharr la|cs ur Cltnla Codstal marsh and urangrorcs h.r\c the hlghest cdrbon scdtnlent r.rtc tn

swanrps Carbol scqucstrdtton potcntr.ll {)frclumlng farms to hkes and s\ratnps r\as J0 16and

022 GgCa l. rcspcct[cly Thc carbon scqucstratlon potentral ofwetland tcstoratlon *as 657

CgCa r(llar ltrcnrtr rrl, 1007)

Carbon surl possosses lorporl;lncc. as ( conhols thc atnloslhele dtrectly.rnd rndncctlv

To uudcrsland a[d filld drrrurg lrclors bchlnd thls prolcss ,jtlatn\ a reccnt qucslton rn

b()Ecolhellrstr] _[hrs 
paper tn\csttgdtes approachcs relatcd lo drf'fcrcnt rcsc.lrch studtes as

o\)gcn c\lx)surc tnDc and plescl\atton lry drssolrrng liorn orga[rc mdttcr to r)rrner.rls dnd

lcc.llcrtrdnt orgJDtc tnnttcr Lakcs possess a hrgh ratc of carhon srnl but lhcy rrcre usuallv

rgnorcd duc t() thclr stull funLltons.rnd sl./c 'fhts stud) ls lDoslly done llt m.jrlnc scdltnents and

lesults. .rptcd l() la[c sllcs ]hc lakcs cartron burralca, lrc best co,rpatcd \\tth dcltalc scdnncnt

s)stclns.rs lcncstfl.rl organlL ntalter ln thc tcrrestflal catchDlcnt Lo )ccted n\cr systerns.nd

(elrostlrJl c,rl!hnlcnt .rrca usunlly plays a vltal rolc nl thc lnu(h hrghcr carbon burul ratcs oflaLes

(L.rlc,/.// 2005)

It ha\ bocn lound th,rt the rudustnal cnrrssurn o[carbon (C) ul Chlnd tr) 2000 wrs about

ll'r\rrltrse\l)ccrcdthatrtntrlexeecdth.rtoflheUrutcdSt,rtes(lclt.lpgC)b]1010 Chrna

h.rs.r Jarge land area *hlch rs srmll.rr xr suc to tlul ofthc unrtcd statcs ltcompnsesofl2.lMlu

t'fcroplaud.'l00Nlha ol-grazr,g lalrd and 1l-lNIha or lbrcstland ferrcstrral c Po.l ofChr,c

co rl)rlsc\ nboul J-5 60 Pg ln the lorcst and 110 l3(rpgmsorls Sorl degradalton l\a uaJor lssue
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\\hrlh nll'clts l-15 Nlha b) dlllcrcr)t degrad.rtl\c pro!€sses Oul ofthosc. l:6Nlh,r arc susccptrble

l() rnucnscd srrrl erosrorr Total aunual krss bt,cro<ron ls cstxn,rtcd at 515l,g ofsotl and I5c9 Tg

ol sorl orgarrrc carbor (SOC) [rosroll-urduccd eutrsslon ofC rnto thc dtmospl]crc rnay bo 32

(J-lTg'tar -l-hc 
SOC |ool progrcssl\cll dcclned Iio t thc 1930s to 1980s ln sorls ofnorlhcm

Chrr:.r Oll thc othcr hdnd, tt slttshtly lnclcased nl those of southent Chroa Lrccausc of chalge m

Lrnrl use A ltuotbcr of man.rgcmcnl praolrces le.rd to dcplctron of thc SOC stock $hrch rnclude

cultrlatton of upl.urtl solls. l)cgattvc rutnenl bal,rncc ur cropland. rcstdue relrora], and sorl

rlcgradatrorr by atcclcralcd sorl crostol artrl salrnrT.rllon Agrrcultural praLtlLes that auglncnt the

SOC sloLL l0cludc coD\erston oI uplaid to nce pacldres. nttcgrated nulnent lnanrgemenl based

on Lbcral usc oI bro sohds and composl. clop rotatlons tlrat rctum htgc quantltlcs of blol]rass,

.lrd conscr\Jtlon-cllc!tt\e s)stclls Moru)\cr. soll rcstoratron has.r polcntml to sequcstcl SOC

IolJl potcutral of sorl C scqucstratrou ur Chrna rs 105 l98TtsC\rrof SOC alcl 7

llliTgClrrlbrsorl rnorganrc ,-arbou (SlC) I hc .rccunuhlryc po tcnl r.rl ofsorl C scqucstr,rtrtrrr

ol l I Pg at aD a!cratsc ratc ol'221 '1'g )r I nray,be rc.rlrzcd by 2050 Sorl C scqucstratton potcntlal

lJrl mnlc ul) Ior about 20 pcl ccllt ofthc annuil lndustrrdl cnllssron\ rn Churt (Abdulcl a/,

l(n)3)

It l\ a $ell-[no\n li!t thJt sclcnttlic ad\a[ccnrents u undelsldndmg oflroccsses \\hlLh

rLguhte !uboll (C) balallcc tn tcrrcstllal seml-Jqudttc ccos]stcrls arc crucral Houcver,

cr:rprrrcal crrdence tn [aror ol'asscssltg thc roles.lnd polcnllals ofwcllands and sentFaqudtrc

o!os)stcnr\ ur c se(lucstr.rtron rs scal!e Thc stahlllty oforgJnrc lD.lttcr .rnd asscssr)1cnt ol'rolcs

ol brolr! rbt()tl! lJclors lnJy lrclp rn rnrprorurg thc underslJndmg of fundanrcnlal

bxrgcochcnucal and ccolhl,srcal proccsscs as \{cll rs tn the tcdu!tton of antluopogentc CO2 lrr

thc atlnosphcl c i\ ltll long-tcn)1 cqul\ alcncc ( \\,ang cr r/1. 20{)7)
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3. RESEARCH METHODOLOGY

The current study uas carled out in Department ofEnvrronmental Sclence. Facult) ofBasrc and

Apphed Sclences. Inlematrcnal Islamrc Unnersrty Islamabad dur[g January 20l6 to July 2016.

3.1 Study Areo:

The carbon stock asscssment w l be done on Domlara dtstnct Zlarat whlch ls a water shed area

of Zlarat. Balochrstan The a.rea rs abundant rn tegetatrcn of Oleo ferrugmea and compnses of

many small uater streams mergtng mto a blg watcr channel Ziarat ls locatcd at East ofeuetta at

the dBtance of 120 km s and 8.850 feet above sea level The ecologrcal valuc of Ziarat rs

rnestimable The brosphere reserve house the largest Junlper forest of pakstan expandlng to an

area of I10.000 hectares

Fig 3.l^rct m.p of Domi.n Vrll.y
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Configuration o[ the ground: Thc lrdct is ruggetl and hrlly Thc gradrcnt ranges frorn

l)rclrl)ltous to nrcdcr.ltely sleep Thc lull lol)s arc nrostl) roundcd and li,rrn platcaus Thc uppcr

slol)cs alc prccrpltous and roeky The lo\lcl slopes are rrrodelJtc stecp to stccp Thc larrou

ralluys localcrl bet$ccllhrllsaregcntlyslopcTheclc!at()nvdrrcs0onr5000toI1,75-5 li

Gcologl'(l{ock attd Soil):l'hc marn rocls alc sand stonc. Jurrassrc- Slvalrk Conglomeratc,

l'ah. Ghazrl, Shalcs and Krtth Tho sorl rs poorly deYehped duc to stccp slope Jnd n.rdcquatc

tatttlall Tho properlrcs ofsorl are gorerncd b) tc\turc. dcpth. uJler liltratlon. grn\el content,

trpogr.rphy. clr;r1;gg 2ud nrotslure holdrng cJpacrt\ rathcr than chculc,rl nrakcup

Clintate:Thc clrrnatc ofZl.rrat rs c\tlerrclv !old rn \\,ultcr Slorv lalls 6om Deccrnbcr k) March

and fiosts arc hcqucnt Strong wx)ds arc cortlD)oll ul Ztar.lt and thcy blo$ throughout thc yedr ln

TorShor aud Z.llghun Jnd ovcr thc rcst oft]te .trca tIl \ylDtcr

\Yatcr Supply:1he ccnltrl Z.rrghun. North Z.rrghun dnd l\I.rza stalc lbrests draur to*ards

Qucttr lcst ol thc alcr oI Zlar,rt drnos rllto N.tr l Rlrer Kach. Sur Kanr. Kouas. \,!'.rnr and

Kltrara are 1he marn rlullas ol'Zlarat

Statc 0f llou[tlarics: fhrs rs thc first t[]tc thc Dornrara Vallcy rs grvcu a scpdratc cltrty lll

.uly lcscalch 'Ihe arca rs c\cludcd xr \,!orlllrg l'lan lbl thc Junlfcl I;orcst of Quelta Ctvrl

Dtrrstrrn tlue t() rron r\.ulabllrt) of Junrpcr trccs Drrrnr.rra rs.lbund.Itt rn Olau lcttugtnat crop

and lhr\ 15 thc only l()!rlrt),ur Zlal,-tt forcst *herc llo such lroP ls tound lt ls n \!atcrshcd zonc

whrch opclls rrrto Dor ar.r Nulla Nulla l0 cenlcr of Domtar.r vallcl \rhlch taLcs all thc

hcsh$rlLr h) llJr Dar
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The totalarea of Domram whrch ts calculared for the fust rrrne wtth thc help ofmap sheet no 34

N. ll and 34 N. 15 ftom Gcologrcal Surrey of Pakistan and Google Maps rs 6,623 acres The

total area was thcn divrded mto 4 categones as per crop deffrty after a survcy wth the help of

Google maps and ftequent vrslts Thc green area shows the maxmum crop density which is 5l-

607o, the oralge area shows the crop denslty rangrng from 31-50%. the yellow marked zone

shows thc crop densrt) of I l -30% whlle the black area dcnotes the crop deisrty ofo-l0oZ Hence

t can be seen that Domtara lalley's rnasslve area rs not under cultrvatron and the vcgetattol ls

not uDform The maxrmum lree/vegetatlon denslD was found along the Domtara Nulla which

extend and splrts m two ways

The demarcatron ofdenstty zones ls as follous

Fig 3.2 Difrcrcnt dcnsity zoncs ofI)omien Vallcy
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Fig 3,3 lhowing thc rbto.dr,ncc oJ OleaferrrS,irr.d ir study rrcr

Fig 3.4 showing thc cntnncc ofDomiere Vrllcy
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Fig 3.5 Showirg thc form rnd structurc of OleoJenuginea

3.2 Materials

3.2.1 Type of Sempling

Tree Sampling

Tree sarnples were measured at breast helght usmg grth tape and rts hcight vra bamboo All the

data was recorded on a pre-made table at sl1e There *as no dead wood and herbvshrubs to be

recorded

3,2.2 Chemicals

There were no chemicals used for sampling or preservation ofvegetation and trees.
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3.2..1 I!quipurcnt's aDd Instruntcrtts

lllr ur\lr ulc ts used \rcrc Gfih l.lfcs. \olurnc tatrles. haurlhcld GPS, mcasururg tapc. wood

lrar kcrs. slror cl. sprn) parnt.6ll b.lnrboo strLl. rol)candpolyethllcncbags

3.3 Mclhods

-1.3.1 Sanrplc Collcction

The sludy arca was lirst drvldcd nlto 4 dcnslt] zoncs aller surrcy Assessxlg tho Lrop densrly lhc

area ofDornrara !ras classtllcd urto 5l to 600o crop densrty, Jl to 50oo crop dcnslty. ll lo 30ou

dcnslt).rld 0 to l0lu uof dcr)s(y Each dc srty zonc \\'as thcn sarnpled by tJcpkryrng.l raudonr

I acrc plots so lt rcprcscnls thc \Iholc rrcd ofpartrcular dellsrty CPS co-ordrrulcs $erc rccordcd

lbr eaeh plot usurg h.rndlrcld GPS l\lcasunng tapc $'as used to urarl area of|98x220ft

Jllc arca r\as fl)rrLcd at cr)rncrs usrng a rcd spray parnt Alter the arca rs markcrl trccs

$erc sourrlcd alld lo(al nurrbel of trccs pcr plot uas rccordcd lor stJtlstrLal aDallsrs

[\lcJsulcnrcnt ofcach lrce xl p]ot \.rnplc $,rs lhcn tJkcn at brcJst helght usulg grth tapc Jnd

sulrlarly rts hcrghl $as rceorded usrng a 611 bamboo strel as a gurde Sanrc procc{lure *as

rcpcalcd l(,r l6 sanrplc plots deploy,-d tlroughout thc study arca Data collectcJ from the llcld

uas rceorrlcd tu prc nra,.lc tables along \rthall lhc DccessdrJ stats ofrled t hc plots u ere prclcd

rcldornlv lr caclr dcnsrty class
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3.3.2 Anall sis

IrOl{NIULA .tND DEFAUL'l' \'ALUES USED IOR ISTIIIAI'ION OF vcgctation

CAI{DON IN STUDI' AIIE.T

Stcp- I

a. Sacnr volurnc

VolLlne (nrlr\c1 ofttee spccrcs lor all the sanlplur!l sltes rras calculalc{l uslng followlrg krrmula

(PhrlU)\. 199.1)

Volunrc of trcc 1mr; = 1zl.1; x rl2 x h r f

\\'hcrc

'-n rs i l.l l6

"d a dr.lnrctca nt blcasL hcrghl

' li'rs lNrslrl ol lrce up 10 first L)r iur!h

'1" rs lonn l.rLtor

*For nt laclor used lor OltLr fct t ugulea ts 0 50 (Altrell(,I .r/, 20Il )

b. Stcnr Brornnss

SLIjD Blonras\ (t) : Volurnc (nr3) \ \\'ood Dcnslty (l-lnlr)

*\\ ood Jcosrt\ uscd lor Olca /crnrglrca I 115 (Sherkh 1983 )
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c.,\borc CIound 1|iollrass

/\bo\c Crouud IJlourass = Stanl Ilrr.rnr.rss r IJrourass E\pJns()n F,ielor

*Llronrass ctpansrtlr l.rLtol uscd lor Olc,u /Lttrrgrut'u

= l9l

(ll'CC lablc 3r\ I 10, I{J!\at dld T.lndon 199-]. Rana and SmBh. I990)

d. llool llionrass

I{oot Ilrour.rss = Aborc Cround Ilurrl].rss I lloot Slloot IUtto

*0 56 root shoot rrtro rr as uscd lbr OltLt ltt t ugncu l\,lCS NlODtlLIl 'v'M D0001 . 201I )

^ c. I otrl'lree llit,l|r:rss
g

'- I ot,rl I r!c llrotlr.rss = Alxrrc Cround BlonlJss + Rool B()tn.rssI

Stcp-2

( .lrb{rn Slock i 'l rccs

CJrl)ou Sloll rrr lrccs = Tot.rl hcc lJtontrss \ 50 (Catbur lJtlo)
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4. ITI'SUL'TS ,/\ND DISCUSSIONS

Ckrtral earbon drorrdc cnrrssl(rn has rllcrcascd by lEUo and rs htal for cn\rronnront b)

rc.rchrrrg (r llrghcst lc!cl Jlicr 1750 ll rs contnbutrng to clurJlc chJngc and glob.tl \r'arnrng

!\hrch rvas,rlso drscusscd rn oarlh sunrrrl hcld rt Rru Dc-Ja crr,r rn 199f. K]()to proto!:ol at

JJp.ur n 1997. Copcnhagcn conlcrcncc ur 10{)9 hcld at Dcnnrark (D i\l . l0l I )

'I hc .rborcgroulld bronuss oflhc sclcclcd slud) ,rcJ \ras c.rl!ulalcd usrng trkllrg dlanrclcr

ol r sclcctcd tlcc sl)cclcs Jt brcJsl hcrShl. llcrghl ol lrec.lrld trood dcnslty Thc scqucstralron

potcntul ol_othcl f.lrts oItlcc.lrc r.rcly Incdsurod but gcncr.rlly assurtred to bc 50ou of thc dry

*crght(Losr.'t,r/,l00l.Janactrr/ 20{}9) lhc c.lrbon lorllcnl ut rr1\' \!oody nuss ofa lolcst rs

50"o o, (lly rn.lttcr (l'.rladrnrc c/ (// 2(X)9)'Icnll)cratc I()rc\t $htch occur xr nlld-lrlltudcs

nolDull\ .lboul 50 N()flh dnd South o[ c(luJt()r contalns lcss storld c.rbon .l\ i.onrp.rcd 1o

lropllrl I()rc51\ Aroulld o0c-thnd ol thccrlboD ls slorcd xl trcc \cSct,rtlon $hllca snrall portron

r\ slor!d rl \orl As nr()rc pll(rlo\)nthcsrs rs !.rn rcd out b) terroslfl,ll grlcn pl.r t\ nrorc Lar&)n rs

\l()rc(l rr trcc I)ronus\ hl conrcrsrol ofcarb()ndro\ldc (C()(c 2009, ll'CC, 2003 ) * hrch rcsults rn

gro\rlh ol drllcrcnt falt\ ol trcc (Cha\,rn Jnd l{.rsal 2010)

l-trr ntorc autlrcltrc cstrnrJtrorls thc stud\ arcJ \Js Lh\rdcd xlto Ii)ur chss dcnsrtlcs Jllcr

sur!c\ Ihc OLu lcttugucrt rn rts nrr\rrl]Un dcnsrty rras prcscllt aL)ng lhc skrrls ofDomrdra

Nullr llcnlc J dcrrsrty c.llcgorrcs rrcrc cstJblrshcd \!lth nraumunr Lrol) dcnslty of60 pcrccnt

rrrd nrxllrnunr ()10 l)crccnt Thc rnlcr\,rl \\rsdl\rdcdfllto5l-600tr.:l-5{)oo, ll-]0ou.0-l0oo Thc

.j\or,rqc LlrJnrctcr ol ch\\ dcnstttcs *crc l2 26 ulrhcs. 9 4 nchcs. 8 2 rnr-hcs and l2 36 lnchcs

rcspcLtr\cl]
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Srrrlrrl!r!crrgchcrghtrccordcdpcrclJssdcnsrt)'nrsl89ll. ltl 2ll.26ll Jnd 196lt lhc

lol.rldry bronl.rss. cJrbort dtorl(lc and b(rurars rn l6 Pl()ts of I actc c.ln hc scctl xr tablc'l I

'lablc4.1 Shorr irrg total drl lriorirss, calbon dioride iurd biorllass xl firur dcllsi(] zo cs

QuJntrllrrg lllc brcruss rrlll hcll) lD burldrrg strlrsllcs I_or dltl-crcnt c.lrbo Pools Nhl!h

ulduc(tl) \rll bcnclil rn c!()nonrrc gJuls and pohc) nt.llrng .rgrxt\t cmlsslon ofCtccn IIousc

(r.rscs. Sc.r Lcrol Ilrsc.rnd Clobrl \\'armurg (Carrns t'l rri, 1001. ll'CC. l00l) tstrnr,ltlons ol-

Lll,rngc5 rl crlbon st()!ks ind c.rrtx)n stolls J[)o\c ald bclo* ground r\ ltnporh]rt and nccossatt

Ior rcpodllrg k) klok) l\otocol and UIrlcd Nalton I'raurc$orl Con\cntron orl Cllmrtc

( h.rngc(UNICC) (Crccn ct a/. 2007) Trccs aro consrdcrcd .rs n()st xrlporlanl nrc,rDs ol rcducrng

!nrl)on !ollcnl lll .rllxrsl'rhcrc. not oulv thc\ ,rrc srgnrilc.lnt clcnlcnt ol_dt\crstl) and l.rnd\caPc

[)ut lt llcll) Slc.rlly rcducc thc cllcLt o[ lJrbon rl Jn cnvlror]nrcnt thus tlccs Jrc tltc only k)ng tcrnl

solul(nr.l\ 50 pcrccr)l oflhcrr strndnrg bronrass ts catbon ltsclf(l{Jvrndranrth.,/ d/. 1997)

Dcnsit\ Clnss 'l'ot l Dll l]ionrrss (l) 'l otel Cerbon Dio\idc (t) 'l'otal lliolluss (t)

5l-()09.1)cll\rtv 3-',] lJ tons l]I27tors 7 -53 b[\

l l-50,,. Dcllsrt\ 2\) 9ll tons ll8 47 tons 6.1 -55 lolls

ll--10"" l)cusrty l5 69 tons 6 99 t(nts 3l 79 tons

0- l{)r'o Dcn\llv ll 9l tons 5.1 941(Ds 29 9{ lons

31



lhc carbon stocls ol Olld /cttltgt]lllt ur Domtard \/allc1'whreh ts a \,\ater shcd zone of

Zr.rat \'allcy \crc calcul.lted usrng l(r sanplcs of I arrc deploycd vta rdDdont seleLttoll

\!atcr\hLds.llc Iar belot\, lhcrr rcprodu!11\'c potenttal ,tnd tn depletcd condtttons Thls ls becausc

oflack of malagcorclt. uncheckcrl grazurg, contlnued rmsr.rscd through dcforcstattoi and lacl oI

IJLllltrcs l'or culltr,ltlon ofsteep sl(rpcs As a result $atcrsheds arc sc\erely darnagc(l aDd thcrr

tcproduclr\e potcutrrl rs tlecreascd Thc krss ofsodrurelt due to mlsnr.urdgentcnt ofN,rtershcds

utll rcsult n JLculllulatlon 01 scdnncnt tn \ratct slorage dams thus decrcasrng thcrr stor,rgc

(,ip,l!rl) (\\ASID. 1967) Togclltcr \\.rtcrshed Jnd rangc lands nlJke up about 65 to 70oo of

Loullr] s ,r c.r ( A\lua[. I9137)

O!c1all l13 hccs uerc sall]fled xr dcnsltv cldss 5l-60,,,o. 103 trecs nr dcnsrt),class 3l-

50"o.6(r hees xl dcnslt)' cl.rss l l-30'lo and 30 trccs rn denstty 0-10,," Eter) trcc\\as medsutcd

us[]g grrlh t.lpc rl brcast hcrght alld thc hctght o[ thc trcc r!.]s Dreasurcd usrng 61i banrboo sltck

.rs d guldc Thc d.lt.l collcclcd alict samplng 322 lrces ur 16 santple pk)ts can hc seen ln tnblc 4 2

Trec Spccics: Olea -f errugutcu

Dcttsity Chss 'Il cc d.usitl Ar'crage !olurrrc (nr) CS Arca (lll2)

-s l-(r0". densrLv l13 trec\ 0 2.15 0 0u2s

i I-50"u dcnsrtv loJ trccs {) 155 0 0515

ll-i{)')0 dcrrsrtY 66 tlees 0 215 0 0.162

(ll I'ro dcrsrty I0 tr ees 0 .15 0 08.12

'I-tlblc 4.2: Shori illg tr ac dcnsit)', fl\ cragc r olulnc n|ld Carbolr slock arca
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4.1 Calborr stocks of Olcu farrugnaa in crop densitl 5l-607o

Iotalc.trbol1stocksc.rl!ulatcdlnthlscroldenslly\\cre5507 lonsxr6l6acrcs Thedctarlsofthc

clop,trlc del[rt) along \r tth it Dunleter. llcrght. Drv Brourass. Bronrass Erpausrou FJctor. Root

shoot l.ltrc. totol btorl1ass tn e.l!h tlcc. cartlrn and curtrou drorrde rs shorrn lD t.lble bck)[

Diaxrclcr
(illchcs)

tlcrght
(l()

Dry Ilio
nrrss(t)

D.biorlrass"
i}p.liactor (t)

Itoot sboot
ratio

Total
BioDrass

(o

Crrbolr
(0

co2 (t)

ll .l 27 5 ) 3 (r73 0 -s0637-t 0 2t(38 o 7907 0 -395.1 I +5t1
11 I t7 1 01472 0 6t7136 0 3156 o 962t 0 4t314 I ',7 667
6) 2I 0 0701 0 0967I1 0 05.12 0 1509 0 0755 01771
t6 5 2t t,) 565-1 {) 7t{{)l l.t 0.1-169 1)t7 0 (n)85 I ll12
76 I5 .l o 0113 010(r(,7.1 0 0-s97 0 166.1 0 01t 12 0 3051

25 7 0 t9l l 0 2(r(r.l7ll 0 492 0 .1157 0 2079 0 763
5.r t5 7 0 3235 0.l.l6.lu 25 0 696-l 0 3-Ii2 t 2779
.ll t:t9 2292 0 I l11296 0 7',71 0.1914 0 2467 0 905.1
4t) I0 5 :(,15 o 17915 0 565 0.116 02lri 0 f.l00 t
l] l13 I 0 t37a () 123101 0 838 05llI 0 25(r I 0 9199
23 6 0 0789 0 t08381 0 061 {) I (r99 0 085 03ll
19 75 0 0921 o t2'7371 00711 () 1987 0 099.1 0 16413
'1 3 ltr 0 2836 0 391326u 0 221 0 6213 03t07 r 140-l
0l 2',7 9 0 2571 0 -'r5.179ll 0 1987 0 5515 0 2'7 68 t015s
t{ t5 .1 0 ],]3 0 .166-.1.1 0 2612 01276 0l63tt I315t
62 t2 n 2736 01775613 02114 0 589 0 t9.15 r 0803
46 5 0 0211 00l9lt8 0 0t 63 0 0.154 0 0127 0 0833
t.+ I 16 5 0135 0:1933 0l20l 0 (r l15 0l0(,8 I 126
lt l t6'7 0 t8-51 0 255714 0 I4:12 01989 0 t995 0 7321
l(, I 2t 3 0 17()7 0 6(11936 lJ 3707 10327 0 -s I 6.1 t 8952
t7 I 2). 1 0 569 tl 7s5ll 01197 ttt49 0 6t25 ) 247e
t.l .l t-l 5 o )432 0.1-t56lo 0 [t79 0 5235 01618 0 960tt
6ti t-l I 0 0566 0 0781013 0 0-l-17 0 t2ll{ 0 orn)9 0 2235
15l t'7 1 01,5-39 0.1Ii3]I32 01735 t) 16t9 O II( I r3983
l.l s l-s 7 O 4r)9-l o 6-117'.7) 0 3623 l0l0(, 0 5051 ru545

l )6 4 0 ?82(r 0 _llii,9t(s 0 2 t3.r 0 60t3.1 0 ]0.12 I 64
121 11 5 01(rl.l {).lelt7,rl 0l79l o 778 0lltig 11276
t3.r 1() 0.1519 0 6261112 01503 0 9771 0.1t336 I 7932

t51 0 {)59.1 0 013 t972 0 0.159 0 1)79 0 06.1 0ll49
105 lt I 0 I 159 0 t599-12 0 0896 {) 2195 0 t2.lll 0 453
87 422 o 1411 0l0-'rt74 0 138 0lt?l 0 t 586 0 5t32 t
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DialIrlcr
(i[chcs)

Ilerght
(ft)

Dr.r llio
nrass(l)

D.lrionrass*
E\p.Irctor (t)

Iloot slroot
ratio

Totel
lliolrrass

(t)

Carbol
(0

co2 (0

t2-t l3 (,1072 0.12-'r936 0 23'11 0 661 l 0l3{)7 Itl]7
5(: t3 .l 0 0.165 0 05037 0 02132 0 07ti6 0 {)393 0 l4.ll
t4 6 l-l 7 0 2537 0 350106 {) l9(rl 0 ,5.162 0 2711 10023

t6 I 0 0666 0 09 t90t3 0 0515 01414 oo7t7 0 2(rl I

r5l 139 0 t8t 0 2.197t3 0 l-199 0ls97 0 t 9-19 0 7l5l
J5 t2l 0 02ll', 0 029808 0 0t67 0 0465 0 023-l 0 0855
78 t7 I o 4'lo7 0 6-1956(r 016_1u I 013.1 0 5067 1t3596
9.1 21 4 0 (1925 0 e5565 0 5352 I49(X) 0 7.155 2116
-t .l 2t7 0:1135 0 4(r7 l-l 0 261(r 0 '71t17 0 3644 13373
65 l0 .l {).lti25 0 0651i5 0 3729 l0lt313 0 5 t 9.1 I9(Xr2
l-t 27 t) 03t5 0 4147 0 2414 0678r 0 3391 I24.15
-'t { l]] 0 t9l.l 0 2661392 0 1495 0 .116.1 0l()sl 0'7641
31 9l 0 0l011 0 0 t.190.1 0 00131 0 0212 0 0l t6 0 0.126
5(, l'l 4 0 016_s 0 050r7 0 02n2 0 07tt6 0 0 tgl 0 I.142
8l 1'7 1 0 I0.1I 0 113(1513 0 080.1 o 2211 0 I t21 0 4l l.+
t24 lr5 0 42013 0 5E070.1 0 3t5l {) 9059 0 451 l(r(r25
63 337 0 I 1(rl 0 160356 0 039ri 0 2502 0 l]5r 0 -159r
I,l 6 lt l 0 2273 0 -r t-.1-164 0176 0 .190.1 0 2.152 0 t3999
67 173 0 (l(r75 t, ue.l t 5 0 0522 0 l+5.r u 072'7 0 2668
t5-1 t.1 4 o 2919 0 4{).r202 o 2261 0 6306 0 |s3 I 15'7?
?.] 9t 0 042 r 0 051r098 0 0125 0 090(r 0 0.153 tl I (r(r l
r2 3 6.1 0 {)8.11 0 I l()(,5It 0 065 0l3lI 0 0906 0 3:l:5
2.1 65 0 00_l -l 0 00.15 54 0 002(, 0 t,u7l 0 {X)1rr 0 0ll2
16 8 l8 2 0.1163 0 6 r589.1 0 3t49 0 96{)l{ 0 4804 I7(r1l
|3 t7 1 0 l9-l 0 26614 0 I492 0 4155 0 2078 o 7626
li r) 2t 0 I-159 0 2013.12 0 I 12ri 0I1.1t 0 r57l 0 5766
tl5 2i 4 0 1705 05r129 0 28(,1 o 7976 0 3938 lJ6-16
)? 25.1 0 0189 0 u5l()81 0 030t (r(,slll 004t9 0 l5l3
ll.l 91 0l.ll5 0 t9801 0ltoe 0 3039 0 l-s4-s 0,sh7
l2 7\) 0 007 0 {)09(r(r {) ()u5.1 0t5r 0 0076 tJ 0)79
lt 2 6ti 0 1029 0 l.l200l 0 0795 0 22)5 0 I 1 0,3 0'l0(16
t5 3 13 2 0 268.1 0170-l9l 0 207.1 5778 0 2389 1 I 160l
61 t6 4 {) 05.lli 0 075624 0 0.12-l o ) 17r) 0 05q 0 165
ltl l.l o 2473 0 '14 

r 274 019u 0 531.1 0 2(16l o 977
9l 61 0 050_l 0 069.1t4 0 0389 0 lt)83 0 05.11 0 I9l{9
t-l 5 t7 ) 0It42 0 411596 0 2.l2ti t) 6761 0lltSl l24ll
tr3 r5 3 0 t697 0 l-1.1tti6 0 rt I 0 t65l 0 r8t7 0 6705
t4 7 tfl I 01398 0 -l(,1t924 0 ?6?(: 073t5 0 1658 13.125
llt 2I 0 t26e 0 -313 l]2 01753 0 -+884 o 2112 0 89rr2
t4 3 l9 .l 344(r 0.r755.18 0 26(rl 0 7418 0 3709 I l(; l2
t2-'l 21 5 0l0lt9 0 -12(,231 0 231i7 0 665 0llr5 I 2207
q 2.1 1 0l75l o 211776 0 I35-1 03771 0 l8t{6 0 6,,:l
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l)rinrclcr
(rnchcs)

llciglrt
(f0

Drp llio
nlnss(t)

D.biottrassi
E\p.Factor (i)

Root shoot
rr li{,

'l otal
Iliolnrss

(r)

Cerbott
()

coz (0

II 23.1 01505 01-1569 0 l9l(r 0 5_',191 o 269',7 0 q898

ll 125 0 2957 ().108066 0 22115 0 (rl (16 0I[31 I l(rli2
l.t :9 -1 0 l-s7l 0 (,'l079ll 0l5:ll o 9ll{ 0.192 ll1056
.l 5 t().1 0 555.',] 0 7661t.l 0 4l9t r 1951 0 59'11 2 191(r

57 l,'l 7 o 72t7 0 9959.16 o 55't1 l55l(r {) 17 68 213509

t'l )1 o l6t'7 {) 2 2 1 l.l(r 0 125 0 341{t 0 l7.t I 0 6lt('l
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Comparasion of Carbon Stored in each Density
Class

Densrty3l-50 %

I Number ofTrees

Denrty 11-30%

lStoredCarbon aTotalAraa

Densty 0 10%

Fig.l.2 Comprrison ofTrcc, Stored Crrbon rg.iolt trcr in ..ch dcnsity cless

Carbon Stored in Each Plot (tons)
Crop Density 57- 60%

Plot 1 (11 82 t)

Fig 4.3 C.rbon Stocks in crch plot ofcrop dcnlity 5l-60yo
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Carbon Stored in Each Plot (tons)

Crop Density 3L-50%

Plot 1 (4 64 tl Plot 2 (7 t3 t) Plot3 (13 63 t) Plot. (5 18t)

Fig 4.4 Cerbon Stock! itr ctch plot ofcrop d.nsitv 3l-50yo

Carbon Stored in Each Plot (tons)

Crop Density Ll-30%

Plot r (3 97 t) Plot2 (2 61t) Plot3 (3 91t) Plot 4 (6 25 0

Fig 4.5 Cirbon Stock! in ..ch plot of crcp dcrlity 1l-30yo
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Carbon Stored in Each Plot (tons)
Crop Density 0-10 %

Plot l (3 97 t) Plot 2 (2 510 Plot 3 (3 91t) Plot4 (5 25 t)

Fig 4.6 Crrbon Stock! in c.ch plot of crop dctrsity 0-1070

Fig 4.7 Ovcrrll crrbon stock! ofcrch chs3 dctrlity ir ltudy rrcr

Carbon Stocks in each Density Class (tons)

Densrty0-10t4

D.nsrty'11-3(fi

Densrty3l-50X

Densrty51,60X
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5. CONCLUSION AND RI'CONI NI EN DA'I'IONS

lhc conccrncd dcprrlnlcnts ol_ thc lour pro\rnlcs drc ldn)rng out thc !\atcrshcd

nrJD.rgcr)crL pr ogr &lrs/ pr ojc!ls xr colhbolrtlon \rth thc \\'alcr anr.l Po\\cr Dc\ebl)nrcrrt

1\ulholl) (WAI'DA) In lJ\t t$o dccadc\ nrrny JBcnLrc\ cnrcrgcd $hlLh drc at no* rnlollctl rn

!\Jtcrshcd l)rJnJgcnrcnl rcscJlLh aDd dc\clofnlc[t actr!rllcs Thcrc rs.r rlccd 1o lu!c nctworhDg

ol lhc\c x)\tltulr()Is rs no sxrglc Jgcucy cdn handlc all thc r\\uc5 rclJlcd lo $rtcrshcd

nrJrrrgcr)rcnl Thc.ucJ ts lllh ll] walcr tcsorucc\ and hcnlc nlorc culll\Jllon ol Ol,:u /ettugJnn

!(trbclnllrcdoutnotonl\lor|lrcrsclhccultr\.rl(nrdrcrbutrtsliurt-'Oll\c c.rn rc.lp ccorronrr!

bclolits l()r k)!nl conirnunrty rD tcrnrs ol'sclllrlg thc Irurt rnd usrllS thc lcr\cs lirr hrcstock Sntall

lx,Id\ cru bc rnrdc t() ulLrcasc thc ccouonllc polcDlr,rloflhc arcJ b) li\h l.rrnrlg ]-hc arca rs dry

Jnd tcnU)clJtc rnd hcncc thc lold \\atcr ls surt.rblc lirr thc larmrng ol lun.r

I'hrs stud) \rs ricsrgncrl to Lrlculalc Larbon sto![s olDomlar.r Vallcr ur Zrarat Thc

.lllounl ol cnrbon \t()rcd rn a srnglc tlcc \ras c,rllulJlcd usrlrg stcnr tolunrc. slcrtr br<rntass. abotc

grould burllr.rss.rnd lo()t l)()ulJss Don]l,rrr \illcy has an arca ol 6,611 .rcrc\ and ls currcnll)

lroldrng 3-l.l1.l tons ol curltn sllch rs cclcuhtcd \\rth lhc hclp of l6 sJmplc plols Tlrc arnount

ol carborr slocks *rll bc urcrcascrl \r'llh thc pJss.t8c of tlnlc.ls lllc l(rrc\t qro\rs old Ptu)tcctcd

lorc\ls Jrc r 8rc.rt sourcc ofstorrng carbon l hc sorl alld lrccs \\'rll storc cJrbo[ rs thcy gto\ and

$rllaLt a\ eJlt)o \lotngc baDk

Donrtata ts r \r'Jtcrshcd arcr and ph) r grcrt rntportinlc rD plo\tdxrg \\rtcr lor

.rgttculturc.rod dnnlrng rn ncJrb\ .rrcds spccrally llanrar and Shahrrgh Walorshcds Jct rs J

lunrrcl and .rll \\.ltcr hol slotms and rarn rs collcetcd rn J lonrnton oullct $hlch t\ ncecssary to
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sul)l)orl J rr)l.ll .r d I)l.lnl hJbrtrt whrlc pro\ rd lg dlrnlurg $rlcr lor hunran and \rrldllli Wlth

thc drllcrcllco ol-260011 bcl\\'ccn J\cr.rgc clcr.rt()lls lron] l)tghcst lo lot\cr pomt Donrara plays

.r lnll|ortJnt rolc lu nlcuDrul,rlrng all thc 1\,rtcr honr llarn.ull sno\lrll m thc ccutral Donrnrr

Nulla *hrclt sl.Its lronl thc ccntcl of thrs \.lllc\ rnd cnlptlcs rnl() Sh.t'lgh It alls.ts a Natcr

!Jt!hnrcrrl .!rc,l An arca of.1.575 Jclcs \\hlLh rs 69uo l)crccnl ol l(rtrl rrca ol thrs vallcy lacks

\lSct.ltlon.rld.rll tllc*atcr\rrll ultllnJlcl) scclthclo\csl l)orntol thr\\.rllc) Thrs nrcanscrcry

strcanr. lllbulx) or rNcr rrrll ulllr.llcl) rc.rch largc $irtcr rcscnorr 'lhc groundnrlcr that \!c

!.rll)ot \cc rrrll also tnorc tos.lrds thc lo\!cr l)orlt ol'thcT.rllcl Duc to small wJlcr pools lld

\l()rngc ol \\Jlcr gr,l/rng 15 r Lollrnron lc,rturc rn thrs rcgrtrll alld llr.url \hcphcrds tJIc thls routo

tonr Zr.rJt to llitlnrr I()l thcx largc hcrd ofshccp

Cuttxrg ol lrcc rs cornplctcl),b.lnncd.rs Zr.lral rs.l lrotcltcd Jrcr and ant Jcll\rt\ rclatcd

to lollrng ol lrcc rs lonll)lolcl) l)Jllncd by lorcsl Dcl)rrln)cnt ol_l]rloLl)l\lJn Thc lrrbo0 storJgc

fotcntlitl t)l_DoDrrrlJ \rllc! L.rl bc rncrc,rscJ hv l lrc.r\xlg thc l()rc\l co!cr shtch !.ln bc c.rsrl)

Jchrc\cd b) I)lrntnlron ol trccs From tohl .rcJ ol Donrrara \rhrch ls ().62J dcrcs ,Iound 690o

l.r!l\ \c8ctrl()n duc to non-a\.lll.lbllll) of soll rnd \!.r1!r Nlo\l ol thu drc.l rs bJrrcn duc t()

rrx)urrlrr[(,us tclrJln rnd l.reL rrl_sorl lor grorrlh Nlar.tnuur lrop dcnslt\ tcLotdcd NJs 600u lh.]l

\\ns locntcJ rn lhc kxrcst pornt oIDoI]trara V.rllcy Don Jrr Vallcl has \cr] lxt)ttcd Jnlount ()l'

\orl .lrrJ thuscullr\.rtlon ol crop t\ rcry lrurrtcd to sl.|ccllle rcgrc[\ r\bout $0pcrsonoflotnl Jrc.l

!()lr\l\t\ ol n()ulltalDs.llrd tocl\

Ii)ll()\rrrg rccoDrnlcndJtrons lan bc fiurtlul tl lnlplcnrcntcd srrrecrcly bl Co\crnmcnl ot

Brlo!llr\lrn rDd I olc\l l)cp.lrtolcnt ol Bakrehrstan -
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. Conslluctlo ol \nt.tll dJnrs to rncrcJsc thc rrflg.rll()n Jrc.r .rnd st()r,rqc ol \,alcr for

loldl conrnrunlt)

. C(fnstructron ol J rcscr!c lbtcst tn Dotntrr.l spccrlic.lllt lor Olad fa u.quttn lo

xrclcJsc rts \cgcl.rtloll Jnd k)tc\l !o\cr

. Ilu'ldrng ccoroDlr! collscusus bv Co\clnntcnt of B.rlochrst.rn lo k oN tlrc

cconorrlrc !.lluc ol Crrbon Sto!Ls rr Donr.rra Vallcy

. l{ccoguuur8 rnd dcrcloprng Dolrr.rra as J \rJlcrshcd Tollc

. \\'.rtcr\hcd rrl.rnJgcrncnl lcglsl,rtl(nl. foh!) Surdclxlcs (,r l)lJn xr ordcr to nullJgc

lhc nr()lnttJrn clo\)stcrls rl D()[rLrra

. W.ttcr sc.rrcrt) rrr surroundrng rcglons c,rn bc rcdulcd b) \\Jlcrshcd nraDagcnrcnt

. I)rc\cr\.rtrcrr ol Bl()-Dr\crsrt\ Ltc
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