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V, lage l€l€l Employ€e of tlre Revenue or Irri8ation Dct)ànmenr

S.wnig or secdn,g io rows by drofpin8 qirh a

^ 
sYíem ot tuns b' draN

1hè cold winter seasor (Oclober lo March)

('\ )



Rules for divcíins watet in naluml chanick

Ilood itriSalion Íronr hill lffenrs

A rDall divesnnr buod/dàm

The gmdah aL rh€ head or tlre one above

^sturfor 
dreAuidirgrvatcrJ)roporrionalelylnto(sos.pararc.h.Lr :'

LaDd deFndine uWÍ secpage/Ílood wate*

^ 
l]orlion or slrarc ofÍalèr

B'rdch ola hill b.Ènt uscd as walcÍ chinnel

Thc trr!.Íion or sharc of a laÍicular rrcll

RurÀl ariminhlrrlive unit coDrprisnrg somc vrllrl.s

^ 
làrgc man nrde rud sonEtiDcs natural cl[nnel

'l|€ scction wilhh a bund used to corvey wdcr uplo th lrÀntri

^.- 'v.ll nul.Jr'"1'.rron l:r'Rl r'')""r'

^ 
5 àllcfganddr oáde tor divesion on l{r rdiriduallicLds asoffl\(L

to one lor r collective .hamel

l:lo$ guidc emlratlinent

St{cnr oi \eaPr allocrtion on {atercoursc level ir whlch ea.lr rÍncl

is àllotled a day and dne oÍ the veck nnd a duraLion Íor the drvtr!'i
o his field Írom llre Nakka



I,ISl' O[ ABBREVIA'I'IONS

r.rr l)D1elopnreni llmk
,\!,i.!Lrural Devel.pnreri Barl ol PaknlÀr

  Lrl l)evcloFrcnt ltogÍaDme

^ndrlural 
Chiel Secretrr]

^rDic 
EnerEy CoDnission

^enr 
und HydroLecinik Cnbll

^nrcccdcrr 
Moisnre Contenr

( hÁlirq Rirhr llárk Canal

D'riorge LlencÍjcia.ics Gfoul)

Crltu,rl Connnand Area

Irretrn oi 
^gri.ukurê

l)ctD(! Director ol 
^giicuhureI:rrir 

^ssisrant 
Director ol^gricut|ure

Fle.r c conductivitl olSoit Eirract

Iiitnr CrooDd WrteÍ Zouc

Ch\s Domc(ic lroducr

Íirytrnn'cot ol Pakishn

ll!J'aulic Condudivjtv toí

ll'll lo'rc|{ Floon Protection Bund



ICÈ

JICA

Kt
I,CB

lvlcl\'l

MFAC

MM

NÈSPAK

NSL

OI.D

PHL

PID

ILL
ITDP

RD

scri

'tol{

usscs

I emalional Codpelitive Bidding

I ernàtional Fund for 
^gricullu.al 

Develópnrenl

lrigation Syíem Rehabilitation Projecl

Jrpan Interhálio.al Cooper.lio. Agen0y

Kr€dnarsblt tur WiedeBu,iau

l-ocal ConDeririlc Didding

Minisrry of Food & Agricullure

Nalional Engineering Serviccs of Paknta. (Pvt) Ltd

Noíb Weíern Fronli€r Prolince

On Fann wate( Managcmcnl

Pakislan AgricdtllE ReseaÍch Coucil

Punjab Dcononic Research I'Ntitule

Pakisran Healu Enginêerire

Punjab il rigalion Dcpartneót

Prolincial krigldon a Dràinage 
^uthoritl

Precisión llnd kveUing

PrirareTube*ellDevelopme Ploject

Reduced DistÀnce ir 1000 feet

sahrity Conlrol and Reclamation Projecr

Strndad Cónve6ióó Faclor

UDned Shtes Soil Consenariod Serive

United Sktes Depaínent of 
^gricullurc

water and Powc. Developn'ent Aurhoriry

(x!iii)



CONVENSION FACTORS

r n'itron cubic (Mh3)

I m ttio. acre fêet (MAFI

3.241

a!l!!ê!!e

curr. netre pêÍ secónd lmls)
c!Dr. root peÍ second (ít3ls)

35.31 cubic reêr per secónd

23.32litíes D€Í sêcónd (l/sJ

14.30 Ílr/s peÍ tOOO acÍo

37.33 kg aÍtêr raken ás 40 tq



FOFEWOFO

iJÍHOFIZATION & PRINCIPÁL OUÍPUT

s brtity Fepo( íoÍ Frood

'aísta, was.sslsnód to NÊSPAK und.Í conÍ6ct berw€ên F€derar Foód cotrxnissjln

ra. and Nátofal Enqi,rê€r.q
,'e,vcês Pak sran Limtod (NESPAK) sjgfed on 11th.lune j995 Th6 primary objective oÍ
: re srldy was to r}ovde á basic tráóowoÍk Íor ofdeny €fd nrreg,.tedd€v€topmonr of afd
ir0 war€Í Í€soorc€s óf hI roÍ€nrs ot pákistan.

Íhê hi toÍo.ts emo.qe tioÈ diÍí.Íentmo!.rain Íarges and Íorm a secondáÍy nolwork oí
ia(nàls!ríacedráina€o syst6nr. H lroÍentw6tóÍshedsconsr rLred,srnct bas nsai.tsub
baífs áfd vaÍy tarqe y in hydÍoto! c chàract€Ísrics. T,re a

3nd Í veÍs drvides nre corfrrv n\ro rtré Ío[ow.q thÍ€o ma]oí Djsus:

Intlus River Básin 1944,53O sq. knr oí which b5l,21I sq. km res n pêk srán)
Mekràn coasrálBos. {123,02s sq. km)

Klraía. Closed DeseÍ Basin 1121,g60 sq. km)

w nrf trose rhío€ urits, rlrere arê nnrlm€Í"bte hi roíents wh ctr I .ve b€on grolpêd íÍo

Th€ origÍra scopo.ísorvicêsÍ€qun€d1h€ proÊara1io. ófa sfatê Masrér Fêasibi ry RepoÍr
íor tr,e Darag€nr€nt and cohservátio. oÍ ílood Íows ot nrajor hlt toíorrs oí pakistán

t sl!di$, rhe Consu lrnts wèÍ6 asked lo prêpaíe ,our ,Coíc

Project rerorts, set6cring ono hiÍ toftefr a.ea wirh,naxtrnlm oêveopment p.r,ênrra í)
é3crr PÍovÍi.e Tho ConsuttaIrs wére advisàd ro caíy our i,rdeplr srudjes Íor thesa Coro
Píójecrsro píeÍrar6,Bank.bêDoclmdnrs, worhyorp,esèntarionr!,i,ràncinqa!encos

rl



r

an l'Íogràred Masre. Plan wàs requrod lor alt ro roma'.iiq àre3s i. hp r3:.- :s

Khnthár Fà.qe (GájNái), Si'rdh; a.d

lidus Basin Cofiponenl, Ba ochisiaf

1..,dÊÍ ro p'Èpáíê Masrer PanninO Repo{ íoÍ tlre rêmain nq sulr bas.s, íiêld v sits \:e e

caíied our ronirÍeÍenr a,easró dÊ.tiÍy potomislsites Íor w

vlsits, dscLssió'rs wêrê hêld with Provncial íig3lion Oêpá^mênt iPlD) cfqn.e's.:1.-"

6óve'nmonrOrg.nzaionslNGos),pubic'êpí€sentarivos.ndbenoí.ianesS(riêrf,..

caried o!r ro (!ant ry tlre avaiàbility óf í ows and la^d r€so!rces ror each s!b bas i

Ío nrake tlre MastêÍ PLannnrs Repod mor€ us€lulfo, the Prolin.es ard FedeÍàiAq€f. ?s

sepaÍàt€ srpDo,tnrg vorudres hale be€f PÍep.íed íor eochP

Aqon.iês as srown in Fis F.] Coío Proiect Rdpóit Íor

Èc uded n the SLFpórt ns VoLumê or the ÍêsÊ.ctive PÍovi'l

d..u'nê n or PÍovfcia hás s

RÉPOI]T PRESENTATION

Ac.órdi"ory,nrlr€Or€átêrnationali'Íe,estandwirho!tinvolvrsaddtiora,emof!,i1r-:

NESPAK càíiêd o!t €xt€nsivê Ílêrd visiB à.d detêilêd stud os Íor drÈ àÍeár se ecrÊC ..
'C!ÍeProjecls'Selsctio.oioptimalt6chnologyíorconseÍvàtanolllows,conslsrortiii

Lhê pótênt al lênd resourdos loÍmêd á pa( ánd parcsl oÍ allrhê Córe Ptujêcts Ava ah rr
or lows was dêtêÍmnÈd aód ê developnrê.r stàrêgy Íor .'sated as,icur!,e y.ás

Íoínuraled, 
'natchi'rg 

w th Lhè consL'nptve lso or sunabl€ .foppi.q páteÍ. árd n1€n5 r,

ro' oídorly àfd lann and wàtê,

Eankable Documrfrs hava bêê. prêpa.êd ÍoÍ nro hlll rorefts oí nra íorowiirg .roas
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i,L1a.p.. (..

atso sive rhÊ p:f.no sráreq! ano Dasg

ll roÍefrs. Se.rion-5 to Soct o.-9 pÍcsanr it,e s!nnà/ ss .r
Srpro,!'rs vorufes of rtns projocr, whicrr have lreen presontod sêpá,atey Se.ró,1

D'o!.1es re Êoc.Írmendárions ío, the pÍorect

MEÍMBERS OF PLANNING TEAM

f,4r Snb I AtiBha(i

Mr Abdr Grrán nandt'àwa

MÍMNasNAKhai

M, Ahdu Khàtiq flastlni

Mr Muha I nad astan

M' S Íàj.mnra Nussa n

Mr Mrrránrm€d rJrrn

OUALITY ASSUBANCE GROUP

P'oiocr Manaseí/Iêá'n Lead€r

Pn.c'par Dos,!. Eiqi.eer

P,inclpá Plánn re Efsi.êer



:: : ".r/'j,r.,,sÉ,\:r.na,,dnrnrale'nontoÍroodÍt.wso

acli co.ditions, 9€nera ly thospitablo wearhcí prova '.q n

rli tó,Íents, and unced6nty in th6 qLànrL.n ê.d tlme oi occ!Íonce,
,,a,!ósrt,a or n's lrêsh warer rosour.€ hás a qÍ361luré Íor nv6s(ment Exptoraro. oÍ

1rv6rs, lak€s, gíour'dwátón is íasr appÍoach ns the

and as sLch, Í,0 tows oÍ hll toíonrs are lr6codrf! 6. n.'êàsnrqy

ri,r0,tanr riened'ct o. ha!iis .Íge developnsnt Írot€nral

rrrp avn'róLl'ty.r wateí has dêr€Ímlned rtre cou.sa or êmp resif nêny.i!rita{io.s wh6n

rs Lse roi nrioatnrq cÍops lr.s béêí pract sed ror rho!sands of years by

Ídre woÍrd. ÊLronlysrnc€ rrre aro 1300's, má.hasáppi6d

i'i efr fc k.owLÊdqe to wareÍ dryLaf.ls to .cíóas6cíop Drod

rascl,án!ed hllronsolacÍosolo.c6 bafrenwasreáfdánd desÈ.r .to

rÍo4!cr vc rarns s!nDortinq prospêÍous com.ru.iies

,r ! êw or Íapidly if.'càs iS !orLlaton oí Pakistên, th€Íe s O'owinq pr6ssurê ro usê all

iatBr ,eso! ces incl!.1Írq rl,óso oí h,ll t!íents GoveÍn renl of Fakistar s vory ka6n Íor

ii ess i0 rlrê lloodl ows ol hlllioí€.ts. so as tomlni,n se rrr.l oód dàrnases and 1o usê

deveLonrnent oÍ sustá nod ÍíCátol àA..Lrtu,e ln rlreso Íes'ons

irianaqe'nent or hll r.Ísnrs w.!ld soÍv€ .s a plaío,m io inLt ate orher do!ê opmê.t

àcl vtLes i', n,ese re!lo.s. Wátèr ca'se,vaLiof wo!! urlock the sateway lof a tul.an96

.r .Jeval.JrÍ'èrt a,oas Conrmunlcár.f sysr€D,

iduslÍy, €d!callof.nd oth€Í secto's oÍ rhe ecoforny wo!ld 0ót a.
i!erus d!È ro deve opment oÍ wateÍ a.! land rêsou,cês ói tlrê hi tóÍent basÍ,s

s Ía.êd witlr d,6 stark r€a ry ará1 out or 40 m lló. rropLlário. oí

nr,-sea,êas,.oá,ly30pèrcêftsuíiÈÍsl,!mchro.ic,.ál.utnor. tls.ow wÉllÍecóO^zêd

rr á1 r.ve ty ard nraln!Íition aro nlêí r€larod n ihoso reo ons i'rc,6asi're aO,icult!ra



pÍoi!.1'ír s 3 majoÍ nreans ol overcomins rove(y MajoÍity or Dopurar rl
ablê povêrty problons áío €n..u eíed

Malor a,cas tÍa!ersed by hil totr€rls constitut6 nêany 65 ne,cent oí totalaÍea oi :a !::
ard e.comDass êftÍê 8áloclistan (wirh its tïe€ compo.ent basi'rs io Makran a.ê:::
FasÍ, Ind's Basin ênd Kharaf Clos€d O6soÍt Basn). Th€ ó

fdLlde Derajat Pai'rs oí OG Khan and Dl Khan; PothowaÍ Prareau,

aasÍ,, Kab! afd Swat Bivor Basrns, Fazara and Kohsrên B5sin. Khnth6,, KáÍá.rr á-:

Peraro rli ToÍenG, F6d€'ally AdministaÍ6d Íribal Aroá (FATA), Fólêrally Ad,n n srê,êl

No,rlrê,n a,êa {FAN^} ênd Azêd Jamdu & Kashmir. Al € majoÍ hill toÍents hale bÉ:r

slrowf on Exrribit M.l.l.

Malo co'sta rt n tTro !se of íloodílows is thdr q!àntity á.d disÍibution of Íai'ríal , boih

in t me and space, aÍo uniavou,able íor aqricuh!Ío: annuar rai'ríal is ow, Lfcêrtai,' a'rd

den wilh hish silt ch6í06 whicl) ír sonro aÍÊastrec ude rhe'

'nan.Ocment 
r|louqh domsreservo rs. Paradoical às it máy solfdrnspiE or deí c dr!

oÍ wate,, n,ajor ra,t or í oódÍlóws is osr Í€sultng i. sêrious dád,age Io thê ar€as Fasrrr

Í óódlows n tl,ê lght oí !.c€dai.ty olthen óócutt6fce, add

r'á.ac.'..n1 Abiecr pove,ry r re aÍéas allccted by trre hllr.íents ca ls Íoí. rat c,r
afd scenriíc nanà!ehént ol íoodílows. Majority oi pêoplê n drêse areas lve be.r.

Dovetry i're whch !nde,lines lhe ns.6ssity íor móki'rs cofcertêd aílods íor í! íi i'r9 t:e

asDirariofsoÍthÊpeopleloÍsocoeconomcamêioÍationandsettêd iÍe Íhsêsseiriàlr

requrês rhê 
'narshál 

nq ol hll toÍefr Ílows,.ol only to saieouard the ne.pe rrór

lrequen( o.slàuqht oí hrll toírents, but also to us€ ir lor d

n.omes i'r r,lllloÍent aÍeas, dnn accossto row.ost roon 3id íibÍê 
',Ê 

ti!
twoi'npoÍtanl pre{êqusirês Lobreakthovic olsc r.êol poverty ard maln!ttiÓn F.Í rf:
socio ecofornic a'ne o.at on or drêsê.r€as, a lroád sisns ponÍ ro o.e lcstinarion a...

d dBvéloplnêni oÍ rand ánd w

rhcsearcasarelite y top urqê ÍofBV€Íinthe nqhlmaro ofeconom c backwaÍd.êss CÍ'rr

porefti3 ex sts i,, tlÉ h lltoíe

12



. ,!. nr f .,!è rr rris dÈsc' bod rd6tai i therotow nq sccl ons or rF s {io.r r..:
Íiequsn y fo!nd ni hirL roÍen

9 cofsêryêd Íows ol h I roÍs.ts

r3



,i 1oíentsinPakist.nconstitutêasocondaÍV.êtwoÍkóíóáru,a surÍáce

Móst ot rl,ssê €merqo tiom ditl.íont hlll íang6s as show. on Exhibit

n{'rLré! r 
'.ó6 

n dJo' bó\n.:

n.rus R'ver Bas'n (944,530sqkm olwhich 551,21 1 sqkm li6sinPákslan).

l/ákran Caastêl Basin {123,025 sq km)-

KhaÍan Crosed Oêss( B.sn {121,460 sq kml.

\t d,i. rhés€ r,nêe Lnirs, nieÍ€ €ía €.!'nbor oíhirloÍonts wh ch can bê síoup€d into drê

íorowinq à,eas ac.oÍirnro ro adminisrÍariv€ boundáÍês (Exhibit M r 1).

I!!Er! AÍÊàs & azad I ashmn

NoihêÍi A,eas HillToíents
. rêdêra ly adminislrat€d T.ibal aÍáàs lFATAJ HillToÍanrs

Azad Ja'rmu and Kashmir FillToíêhts

No{h w€sten Frontiêr Píplilr4lll4lD

Fra?a,a, kabllánd Bánnu Basins HllTotrênrs IFKB Bas ns)

FATA s lódárêd in NWFF. blr
cove.ed !ndeÍ F€deÍal AÍeas.

is undeÍ Fêdêráladrr nisÍatión. thus, r has bêê.



l]]ri.r r llqlrq

Porl'owdÍ A'êa I llT.íenrs
Fa.ri,ià & ClrájDó.bs Hil ToÍef(s

f.l!s Eat i ComDor€frrinc udins Ouêttá Feqión) ts I ToÍó.rs

Khá'êf c osèd Desê,t Eás i Hi Tóíe.ts

M.kr.. c.aslílArê. N llïoí.nts

v g[!L]! Provírc€

v. EiaLa!!'rslolrql9ullc

Kr{ha, Ra.so Hir Toíents

Selrwan & Petaro Hi ToÍents

NESPAI( ànd othor Cons! tarrs have aÍ€ady pÍàpared Masteí Praf ri|g Srldres r.Í s. '"
!t nre basln!/sublrasins ol Pàkistá. So,nàornrêwó,is,é.oninr..dódi'rnre\esrLrdê<

havc a ,eàdy heên o;ecured OÍ the DG Khár rr ll Toíêfrs, re sr,Lctu,ê5 r'óp05,rd t1,

Kaha have be-"r execdei undêr É ood Protoclion Secior Froje.t, whlle those deslfeÍlr.
PiLot F,oje.t 1M (hrwa. add v dórê HillToíarls)tuvB b,"€f pn,tiá ly ÍnDr'rc rtrJ bfJ aA

ànd WoÍ d B.'rk t hÈ.lranne iu ation ol Kalpan Nàlah (Mardan), Kass ar.l Sha daÍa N. .n!

lOuett.) hrv. rio.f.o'npr.ied ude' Food Proi.ction Secro, P,oied

FEDERAL AREAS & AZAD KAShMIF HILLÍORRÉNTS

Noí1,en AÍe.s HillÍoíonts

Noíhrrr a,cas {NA) oí Fák'sra. compÍse d lÍicult,

ên.oiirrass.s rve d sÍ.ts Di.n,e,, Gh7e,, Gliáncho, Gilg i anl SkàÍlLir àfd {:tnir' i,s

22



_;i 1.oC rÍri p,,\ !Í rJA are charáctêÍizsd by erosion óí river tDrks d!ê ro Lqtr vetocity

nr fumándwetinqs, iníêsru(1u,,ê, orchards áfd croDs are

afdsri.rós, sracis. dam bíêaks

of líê and c!(rc coDmunicarior tinks, rtrLs nrakLno ttje .escue

rire'a!.fs a nosr ÍnFosslra

..,,,rni.lc! r,e .a'rsed rlue to hÊavy snów de t. Íhe hjstori. loods oi I34 r, t S bg, 1929

;,d Isr6 w.rir.a'sed by rrrê slacjeÍ dam bÍ6aks, ánd tá'rds{tes. tf I a41, the ood n

:r,!.1 n!c, w;,r.aused lry rl'e fa'ure oí a dam cíêêred ry a gracier. A 20 kd ong

r." ro,aÍy l.ke o10 3 [nj wdtlr had be6nc'ê3tod. Brêdchns oÍ nre dai] rêsuted I rrish

DcÀred I oo.l wa!., whch slhrnÊrqêd dre Arrock Fon undêf rOh olmlddy warêr Íha
rÊlr'ua,y, l35a lloo.lwas.aLsêl byremporary npo!.di.s or wateÍd!e ro àfdsldêànd
!!as anvnrlt tr 

'j 
f,ost d,sasróus ones. Th€ riv€Í stage rosê by 2t m at ÀtrocL á.d .àLsêd

,..ri ílow I KaLu |rê lndêís or A|oc( na way

B, d!]e hava blon rrraced ar a hê'ghr oí abolt 34 m above the ówftowtele.krl9?9,
(! rdaf G à(: eÍ 'rvên acróss Shyok Àrver in Batt stán crêàrinq a tenrpoíary ákó. The

taÍer hr sr àJre,wads an.l sudd6. r€16ás6 ot stórêd wateÍ caused sovêrÊ floódhg

r.Írsker n srnira ry, ruod H tl G ac'eí cÍ€ated a tàkê on Sufza niveÍ | 1s76, whi.h

rL h feÍqea 1rÍ, Prk.ch fa Friendshlp BÍidgé oÍ KKN by abolr 40 nr. A ong reach ot KKH

,ia. dêst iypd .i!r nlr rr'e t ood 
'êsuhinq 

ÍÍom brêa.lrnrq oí rhis gtaciêr.

T re N.dhc/r Arcas !{rr,"ra y rct!dê Largo gtaciors, pèÍ!elrat snow covered pÊaks á.d

Íá,'s€s .onrrrnsing hard Íocks. A !v.l soils w rh wearrê,êd sott

níirrár o.he'cotaraf
a,easis owafdrlrerárdoÍunoÍíls9êneÍallyhgh.MosroínrehirltoÍeftshaveporoffial
r!vÉd!-"roJ,.qLaftirowÍêr tf rho area. Tho hit róíenrs oi rhe area ê È.t srêd in

_ -rra s,r Inr w L a roral popLrarion oí.vor 9oo,ooo Íhe/e áre c. r
: s fra,àkoÍanr Hiqhway lKKH)and citq I slLárdu Foad ,, n!o ríj, d

23



222 ÊaÍaHirrÍoro'{s

Fe(r"raLy a.rnrrLsldrêd T'ibáL À.eas {FATA) oí Pàkisrar occ!pv

\\r.{0,. ne! oi a or0 545 km ot O!Íánd Lfe This is ar aíêa or stat€gni son'r'r':'

êve, rÈ.c 1349 S kh BÍitsh War'

sÈ!en cÓdtlguous aqencies _ BajaLr Mehnráfd'

Klryl.r,No,llrWaznisranandSo!thWsziÍlstan;andlo!IríhalToírorieslTT) Peslràwar'

(oror. Aalni 6.d D Khan. all agencios except OÍakzti sh're 
'ommo' 

bÓrder with

Al9,êirsr?n FATA, strêád over 2? 22O sq km oí baÍen 'r'Lintài'rs 
and va i6Vs' snone

pÊople Hardlv rS peÍcenl noDrlaLiof s lteÍàte 50 pcrconr is

sunD Èd w'tlr Doralrie dí nkln! wareí whle p€í 
'€Fita 

nrco

oÍ rl,at oí rlre na!ona averága

êrcent (s lao sq km) is p ain on v abour sêvei DêÍÓê'l oÍ

rbe rorárareá has boon bro!Ílll udder clltlvatioo The aÍÊà has nê'row wad s' wh cf havo

beé. conve,lel inro tÈíacÈd laÍms wherÓ Ía' ond strin!' watêí s Lsed ror Íroar"

alr.!t o O3 nlli.n hê.tàres área is undÈí loÍ€sts ÍoralwatÊÍ !!Lzaton ls about 1'o7o

nr llior cub. ireLeí (o a7 m lli.n acíê Íeetl Tlrê average àin!a ra niáll vaÍios rrorn 25o

mil notÍês (rnm) to ovèí 3OO mil ÍnoÍes wrth án a!êrase ol abÓlr 43o mh

FAÍA Deve onn óntC.tporat on IFATA Dc)êstablished n 1s72' as a resu t 'Í 
Govo'nrrêrt

oÍ Pêkisràn s policv ró àccelerate nrê socio economic upliít oJ nro areà aLnls at provroÍrg

nro bàslc íácllitier oí lilo. wàtor, bêlng an èsse'tial

agÍcu(tre, occupês lhc top prioítv Hil toíenrs llows nÍ'vide the d'sl norerLa

,..ou,.. ol waler. Due ro hisliêr alritude Óí teíain trre 'lirIr'i' 'ordit 
Óns are ravo!rabe

Íor !r'ow n0 iiuirslikÈátrcót almonn' pêaclrês srapesàndap

and Í'ear on proiects aÍs stà'd poft 
's 

nrd

oÍchads srppoi h l]h va ued Í€rtrns MajoÍ hil roÍênts 'í
.êl.t.d pari oÍ S!Dpddinq VolLro ol tlris aeport



Kashm. laJK) s.ovsÍea oy n

'.q a.' q ri. !rê:r, b3nIs or r roíents. Tho pta]n aÍoa is Inrned ro abour l9 Da,.Èfr,
.irr.rr."s.. !r,à. f! rras boer dotr6 tr rhê v cinity óí rhs sÍeans rhe.!tr va(ed and

s consdÊ'€d as a píocious asser dLc io ns thired ava rbtiry
I rracrs êÍe exrenstv6ty eroded duri,is floods: rtre houses aíó

s!rr,,Ê,(leJn,.oIr!f/ca.on|nrks,ómancur-oÍí.6oriouseÍos,onànrtoverÍto.dista(es

) á,,e n D an, À,.n! oí M!:áÍÍarabad, F6wato Kor, Kót j and M,pur disr,icis

ATan JanfL ald (astrntrhlt róÍentsdra.án6reaoÍ 13,29osqkn.Thêrerainol rhê

a,eJ s h' y .:oi,rlsÍrs oenoíalry hafd íocks d!e to which flre seepaqê rátes arê vêry tow
ll,e nrt,a '.ui uis re'se ranla dLrjng monsoo. season.

l,e fra{tr,,r y ás wotás thD irÍe.siry oí Íoods n laJK) have fcrê3sed mafiíod on

;(.ot Í or 
'n!'d a'rnrda{ o oÍ mo!nrains. Íhe ttoods i,r Maht, poon.h, Bhimbor Suká ror

à,'d rrrÉ,' !cr.iiallarsliavÈbecomcálmosrêreguaÍÍêárure ThesoíoódsaÍÍecivIaqe
rirLrar ands, co'nmuncarorsVsrems, íírasrucrure and ótheÍ pÍvate

| ( ripre n ar..s or AJK, roÍelhan t2,ooohectêÍós (hà)o and havê been aÍfacrêd try
.,rnof rnn .ve,L,ár'k loodnrq.

rn Na lahs aítedr tarse numb6Íot!iraq6sá onqwitrr Bhirfber
yàÍfecrêdaroasoÍaJKareJar,Baíiaaa.dÍàfdaiwhch

nrbcr Na àh, onitswayr. Che.atr F ver, !rte. D ays hávoc
rr GriÍar C Ir and ,rs à(tloin nO arê.s. The eco.o'nic mênagenrênr of Ítoods oÍ nrê .Íèá s

M.jóÍ hi roíénrs óí tne ar€a hàvê heef entisr6d n SuDDort n9

v.r\mo I.f ars Fopoi

2.5



2: NWFP HILL TORFENÍS

Ê3,442 56 212 21.224

15,123
3.393

. Nor Avs,Labe 1NA) {or

A'oa sow i 'no,ê r !a, On.e

cê, iclusvê óí FêdÊrály Alui'lisleíêd T. balA'eas LFAia

coi,r',ses l0l,r4l sq kJn with a total populêton oÍ abo!i 2l mllion Thê,qr e

0DnLÍal on oí rho F,o!n,ce depends upof waters oÍ hilltoí.rrs exceDtso'ne pa,ts or lrg

. t.s lLÈ Peshawa', D Khan, êfd Máída.8tc, whêfe rh. domesr.

ra(alf fL,r êd lÍóÍr qroundwareÍ rhe nrissled àsÍcLltue many depends Lpon h,

1órenir. wl,ose tl.od plà.s 0ossêss prohis iA dóvolopnrê,rt poiÊ.riá às s obvio!s ío r

So!Í.ê: FAÍA Davo opnent Stalstcs, r995-96

NWFP hasancert íloo.ll,istory HowevsÍ,tlrofloodsoí1341.13s4,1956,r973,1976,

nión! nró mosr seÍ ous onas w

or riB, daíraíJd tohÍ,àstuc(Íê ann p'op€(ies Flaods oí 134r & 1353 we.e becaLse oi

n nrê hêàdwaleí a.eas Trrs 1956 íL.od lrrooghr dhorÍ by ihe Go'.al

Zà r d.sÍoyed rhe rowf oÍ Kulach. Tlre íoods ol 1973, 1976, r9?3, r932 & 1992

àíreclê.lla,ee rUnbe, oÍ vi áqês and fÍlicled

Provnce is uore 10 ÍecuíiO ónslálght oí Ioods dáusÈl !v rll roíonrs afd wàÍd.ts

conrn,ehcnsive Ji án.nra lor í ood conseÍvat on 6fd nafaoemem an 
'ntêsralad 

Ílood

planr nq woL' n piov dê . r.t ona! b.sis lor cónssívat on ol ílows and ihe Í !i rzatio. íor
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.-' i- rL '. reve oDfiêntinthear€a.ThêPÍovnrcedódprsesr

F'UNJAB PROVINC€ HILT ÍORRENTS

D Kha r Oiv ston;

Ètazara, K6burand 86nnu (HKBI Bási.s, and

n bankab e aoc!.rênr íor ílood waróí maná0êment/conservarion or Dt Khan H I Toíenis
Zan,sl ras lieef DreD.Íed asSuDportinA Votunrê | otlhis Fopo( T,rerna.l€arurêsóÍ rhis

sr,dy a'e a so s!m na zel n CháptoÍ 6 ot ths Bepon ro qive a brief rêviêw ot rand and

f;ara' |)orênfá !í re ênrne pÍo!irrce.

Ê(3 Aàs's,s..ê of rtro uàrimum faníá íocêivinq areas oí patstan. K(H Èàsses

and rÍovdes a !n que communicatio. iÍrk or Nonh€r. AÍeas ro other

Froods h S ran FivoÍ án.J its lrbutari_Ês dadrage ure .oad ár ptaces.

Ser ors erosi., oí D,eciols lands ..d vtttase set|ênreris rakes pacê dr Í nc hish

r/ecLD rànor rerods K!nhar FiveÍ a.d rs ríibutáÍtes atfecr cáíh Hábjb uIah .tovr] áid
d andslides rake ptacè dLé to I oods oÍ shor durar of and

, !,ir peak Ir'ósé da naqês can b€ ninmiued by proper mafa!ê,nenr orítood ítows d the

wale'sr,ed a,e.s íreperd ng !pon rhq ava tab tiry oí wàter c

A bnêí d,asli p1 o. abóut FAIA h6s a ready been prèse.ted ,n Secr ón 2.2.2

or hiil toÍent t óod'ns ,n DG Krrá| ànd najanpur

Ráwálpind, Narowál c!rÍat, zaÍaÍwàl ánd Pasrur



2 4 1 DG Rhdf HiÍ ToÍenrs

Hi r.,rê, ts ir1..r neDG Khênand F.ianDlr DisÍicrs€nreroe ío.r Su êÍià F: :::
po0L trr .n afd aOric!liurê óí Páchàd Arêd s b.dly áÍlected I'y thd àiNá í:!.'s : .

200rr td,Íp'rts or the aÍoa, of which 1 3 a,e major DG Khan CanalSysrÊ., s..
dan,a9Êd Ír,ei.hy nrê i,í 9àtió. suÊp és àr6 disr!ptêd á.d dro a9'icu 1uÍà r,,'i: :

bal y àrr€cted MonetaÍy oss€s du,in9 th€ ,o.€nt Íloód

rr hof NaSPA( 0r.parod a Master Plannifg RopoÍt n l932loÍ Í,e llood nana.:,

!r rli. a'êá. Thêre s là,sc conseÍvation and d6vê opmenl !ó1c{ial Íoí rho rlood r, .

lri roí€fis The sÍu.t!Íes Díoposod loÍ the Ílood máràÍlêriÈnr oÍ (aha Hi Ío,,0.-

boÊ , .D r.1Íu.rcd undeÍ F oód Prótêcrion socroí Projecr rFPsF) a pa( !t rrrê r,.r
nreasrres Íor Mit[aw3n ard vdoÍa h ltóí6frs has beef ereclted by.]ca and t

Srploní,avolmo I pÍêsoits Drobensannlanda.dwateÍílêvÈl.r,neir Dot.i!à .r

l, tflenls oi Prnjah PÍovfce in sreàre,lera l

NurpÍouslnL tnía',rs díai'r Pothowar Pateáu cdmprisiO àlrolr 22,600sqkn r?.

stÍeims oí the area are Soan, Hàro. Kanshl, Kahan a.d BanLrhóf rivÈrs ê.d Là Nalah

S.an an.l Ha,o a'e í,e r'b!taíês or ndusnivoÍ,whleKan

nro Jl,ÈlLm RivêÍ. Lai Nálah órl9írares iÍom Marsa a Hi s n s a,nàbad and .rtta !s fr.

(trha , Nalláh àfd is rili!ia,'as dÍa'n slwa ik Range a,ea and .!trê!l i,rtD Jrrêl!nr R,!Êí

NreaÍitsortí. nloJhetunnive,.it.iaussssóíouseÍoslonontseltb.f(anílrlÍêarPns

the Náf!r!'ran V aoe, Chak Gunra, Ftju PÍrd and Gànr Malrá !' êq.s. F ashv I ow. r rhe

Íive, drr ng,n.rsoor season, nrcrers. tr,è danaqes nrar'ród..n iitict lreavv ossest!

v laqe al,,rl's..d sra dif0 crors
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nílenco oí íou, ÍibltaÍes tu'dpur Kas, Kan ra9a ](as

Kas, ál orig nátin0 íron MarOa

afd lnitê.óa, Dhok Bajalian t

:irs.s (1,.n!rl, rhe thc[lypoJrulared ar€a oínêwa]pindlCty LaiNallah d'a'ns an.rèa
' : lo s.t knrs wh.h go.êÍarés ilashy ílows ánd hiqh p6áks d!í ng tlood season

Nu àlr lravè been mé.àci.q th3 city ot Raw.lpndi sifce dra ast sx

':i.3des F.shy rloods óvê,spillins ths bànks 6nd hoad fO !p back .ro rhe tÍib!tar es on

:rr and Íq1r, lrivc caused l\eêvy dama0es ro rhe propoty duínq 1957, 1966, 1972,

'976, 1977, 1S73. l9Al, l9Ê2, l935and l9SS.ThoareasoÍGwalmand, N4ohanp!Íà,

nÀ!à a.ri, orr.lie Fana, Mad na cor{rny, Dhok chnág o., Nadeenr corony, Dhok Eláh

E'k slr orc h.v. bBor rêÍro.renly i.uddarod.

reaslr ity sr,íle3 Íor ore clrannelÈato. oÍ Lai N6lrh have.Íeady been done by thê

Co.surtàns lrowe!eÍ, tr,e e:ec!tion oi thê pldn s yét àwa ted

2,1 I BJclr,a & ChajDoáb HillTor€nle

The n.{honr Dan oÍ ne.l,ná afd chàj Doab compÍses sialkot 6uj,áiwálá, sho khupu.a

and Gujat dis'Íicls oÍ Punjab ,ea oí about l3,ooo sq kms

!v tlr á rop!i.t on óI ovêÍ íivê m lion. Pálkhu, Aik, Ao n, Basaftar and oes nallafs dre dre

r,ai', hir roíerF ol rhe aÍ€ê which brins áLout lláshy.nd danraoin! foods arm!st evêry

I oods i'r n,o Lras.s oí t rese 
'ra 

ahs geneÍally Í6sLlt író Êrcossivê nro.soon ÍaÍrtallduê

DeDÍesso's. Tl\erewefe supoí Íloods n Aav and Chenab R!e,s duínq

1950, r954 1955, 1957, 1959, 1973, 1975, 1976 and lga3 whclr ctused sèv€Ía

í ood nl] and l,oavy 'l.n,agê | the áí€o. The conÍ b!tion oí rral!ahs 1o tlre,ivoÍ Íloód3 was

.onsnèÍabe aid r.usel heavylossesLo lÍoand pÍopeíty. Totslrecorded nundotondle

to th.se raral,s d!r n! rhe supeÍ tloods of I955- 1S59, I S73. I9 75 afd I976 was àbout



SINOH PFOVINCE HILL JORÊ€NTS
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S rd r FÍlv i.ê lefêrary Íaces se,ióLs lloods fÍom

rroodr ovrs Í,ód tlrê eftira ndus Basin aÍe acóumolatod HowÊveÍ, hi tóíents .m' !.1
rÍom KhndrpÍ nanC€ aflêct.imosi €nrne z.eá oí LaÍkana 3nd Dádu d st cts in case rfÉ e

are b,eaches in FP Bu.d. The hllrroíents play havoc in rlrê c

wr,ich s a so rh€ grêàtêst so.io oconoíni. cêntÍe ol Pákistàn The maiÓÍ hir r0Írent are.s

aÍe b,ier y descÍ bêd in thê tolowinq Sectións.

Kh,tl,àr H llTor€rts oI Snrdlr drain an àroá of€bó!i 16,lOO sq km, n a long siel'li or

ablrt 240 km aronq the.ghl.ommênd óÍ S!kk!Í Baíage Íhe Sukk!Í aàÍàqo Pr'iecI

.!.srucrad n l930's rncluded a bund 1FP Bundlat the wesreÍn limii of lrs conmáid r0

rrotect.q,icu rurà lardslromíloodwatêísotKhdhorqansêHllroíents Floodrows

.í1êrstÍ kniq FP Bu.d, aredive{ed iosouth, svantuál v onroÍi's Hamaland Màncharrakes

G.j Na is rhe májor hir to,Íonl árnors ru'neÍous sma I on6s thát 
'auso 

Íloodi'q havo{i ir\

FP Alrd has b6e.lrroached a numlreÍ oÍ tinres dur.0 maloÍ í Óods rhe I oods or l9a3

1956,1959 I975, r 976, 1973..d 19s5 háv€ c,osod I2,15 7 6,54 2 and 34 bÍeacrres

n rlr€ bu.d rospectivê v. Th€ 1976llood alonê inílicted t.noibl6 osses to the lofe or o!eÍ

Rs 3oo nrilior h Í,e à'€a. O!rins tlrs food oÍ 1995, nronorarv osses a0OÍeOátod to over

Rs 3,OOO m niaf n Dad! DisÍ ct nÍouoh tho breéchos in FP Brfd

2 5 I Khirthêr Ran€e HillToÍenls

Thê unÍr'ecedentód l.sses dle to GajNài n thê aroa w'r^

nrannqeme'rt. Íhrs will provide ÍêliêÍ 1o FP Bu.d àfd 'á'a comnránd area oí s!kkLÍ

A manaseÍnÊ.1pan íor Gaj Naiis píêsonted in Supponinq volDe lV oJ dris Feporl
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I

oÍefrs s ove, 3,000 sq k.r Major h lttrrerts.t ihe '€a
,3v. boo. on st.d ,. Srppodi.q vo !nre V or trris BdpóÍt.

). scl'wrn i 
'd 

Pêtà.o A'ëa Hill Torents

2.e BALOCIIISTAN HILL TOBBENTS

Bn or rlsr.,,. á'en v thel.Ígest PÍovince oÍ Pák s

bolt 347,ooo sq kt,s areà w tl, á 75O kn of! coastlne

T,esrear,s.frr,qÍ,0í'onhilsbetweenMd.chaÍLákêandl(arachAreaareincl!ded.

rr, s !,aup. N4osL 
'npoÍraft oí rlrese is Bàran No, which c,osses Í,d!s S!peÍ rliohway,

rr.lLsirf Fairwàys Má | LÍrè ,nd the P6klstan National fliqhwry ll álsó .Íóssps (re Kóti

E.!rl,ar Fcdl.r lKBF) Canal though a suDeí pássaqe ro o!rÍa1 trto the l'rd!s Êveí

Ltorsoo,r !efe'nr.l Íloóds n thc Nai ifÍlct heêvy danraqe ro lr!!ses, nrlrásÍ!cluíe,

áq,,.! rÍe a.d ígalioneysten,àdósrevaÍyyear.odr€ÍmarorrrlltorenrsottlreaÍea

.,e rl,p ío!' hill r.',e',ts ourÍá InrO i.tó K.ihar lKalri) L.ake

ta.Á,..i s tlrêmost DoDUloLs n Pak stán with o!eÍ 3 n,il onnn,3bnafrs

':'?rr sd,-è.onlÍys major seapoít ánd Díincipal ndusraltown.Theecof.mrand
:..,r à.1litÊs.r (a'ach have bêe. bádly ds^,pted lry 

'najoÍ 
rloods n 1967, 1973,

9t7, l9Taafd lga8 F oodi'rg i'r KarachiAÍea occLtrs alooq Ma t ard Layàr Nàdis:..d
i.nv s'na €Í r truraÍes lke o,san, Gaj,o and chàkhuÍa Nálrahs. rlrese stêáms !aveÍse

r': r,1e!oDo rra. Àr6a and cvên íro noínal lloods inl ict heavy da'naOes d!. l. a{ansive

!, ii'.a.h r€.rs of rireir ílood p ái'rs.

Lr.'rf'rloodssi'r..r967ha!êcainod4SThumafliv€sTlremonetarylossesdu,inq'nálor

bllion and nêarly 10O,OOO holsês weíe destroy€d. The

AÍea bnng about lriglr peak I oods of sma I 'l!.at ons whch calse
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lhê h ioÍents oi BalochLslan bÍ ng in llashY rloods due to sLddsn c oud bucrs i rr:

.atcrÍnênrs. ourins dÍy peÍiód, most ol tho hlltoÍ€nts rcmain dÍv dnd th. cÍoDs i2.;

sl,.Ía!e oí trigat on s!ppliás. Floods causne €xt6.sivo da

du,nq llrp yeáÍ rS72, 1975, 1976,1978, r 931 ênd 1933 íosllnn! Ír 
'

aqqr0gatins 1o.vÊÍ Ás 3,500 'nllion 
The 1973 ílood 'l'nn'd 33 humán livas wlnLê rrrÊ

lS31 f ood,€sllrod in the deallr oJ 59 peÍsons h Oue(a clv

Majoí hiL toíenr aÍeás oí ih8 PÍovince arel

Indus Básin ComPonent;

(Kachlri Pla n & Zhab L.Íal3i ar6à)

Khara. Closed Desert Basin;

Mák,.n coastà Bas'n

These aÍe b,eíly lescribed in tho íollow ng.

allfs il'e aÍáb.i Sea. thc aÍea ,oceiv€s sbou

equ !a e.t Ír niáll à.d rlr€ ontn€ pop!lrtio. 
'rcpênds 

!po.
pu,posc, er.crt som6 b s cites, whero sÍoundwat€Í is beins expiÓitÓd

2 6I lrld5 Brsi" Co"'Punent

l rs Bósn compofênl hàs rwo mdlor hirr Pa n à.d Thoh Lii ',

laclrl ri].arrlilL I or€!15

|(àcnriFlants Ío, 6.tsdÍainábour25,OOosqknsaÍaá Sovcnmál'ihil

crraraÍ, LàrÍi, lal , Naí Boar, SLkhlej ond MLla brÍr! arrou( s6Íous

Pai'r D!Íir\q rhe 1973, 1S75, 1976 197e 1933 á'Íl 1994 lloods

o,sÍcts suífaíed consdeÍablê losses ln 1975,moÍethan 54ovllaqss' 7

50,ocopêopc;andcroDsoveí4o,o00haweÍàalràctsn nr976 about
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lrio tS73 íroód calséd à monerary oss ó1 Rs 50 n o. ihe
:tji../s .!r r!r r9a3 cáused 6t bíêachos ii pát Feeder cána1 rnd Íe5!lten I a

20 Dil on. Durins 1994 rlood, rere were r 14 &Èàc jcs nl

s s tuated rorth oàsr or ouerr3 city Major 
'tvers oÍ I ro ar.a.re coír3

r',.r zriol, whttr !ÈreÍalry flow norrtr easr afd rêcéive warêÍs

i.rr d,..áse or hi roÍenrs oí rhd áÍea is abour 37,550 s! (ns r.tr Toíênrs I oods .
rre n'ca oítd. {l ct treavy là'nases.

oÍ t'rdus aastf

"rr'trri'rs OleÍa VaÍ.iyr,as b€en pr.ràr6d. Su.nnaÍy oí ( jcnodrnenr s sive. in t|re Ma r

ól rhe tand afd wáter.o'servàror porênt atoÍ nro prov.cê.

2 6.2 KhàÍ.n Closed Dêse{ Bnsi| Hil Torêrts

( ,r.3 , Closad Dese( Bas n IKCDB) ts vaÍV dry with a lew suêa,ns thar í ów rtre y_èaÍ

lakes.aled Hêmun I LoÍa a..t
hasÍr rj. rníses ar a,ea oí abour I20,20o sq k n. MailÍ streanrs .Í rlre Dasnr are p sh i
ror.. Fak rs 

'ari 
lr vêr, Mashkrat FiveÍ, Baddo Rivcr, L!ll F veí and MoÍaler Na Irh Neany

arr rre Ílovr's oí rlrêse riveís oo wàsro afd lnitod áqricurnat.ervrt€s aÍe.u,rently in

rhe rlood ráfaqomenvcofservà{ of or rheso woLld brrí áhorr an

c..no,rc !p,íi I d'e area

(rra,.f Desot close.l Bas. nctudas ousua vatey tÍt toÍenls B!r dle ro

rlrrÍrse !í í oodÍlow conseÍvar.n

2 r3



I rrre r,irls lJoÍde,i.o Kra'a'i De

123,025s.t knr, oJ wh.lr ony 162 ooa :
MajoÍ.ve,s 01tl,. bàs;n a,È D:sht H qr

F.,r f!li,SLnli,Baso,Branier MaioÍrve,saids.,r.oÍ1rrei'Íbutaresposses.

rie'e ,n rr J or!s. wrrÍih a,e b€i,\q , (llzed íoí donresl c as vr'

Den,DqÍrrrir p,Dssuo i. Pak rhe ree'l ror rlèv.loDnLcrr or

ila ali e 3 Íl a {1,r. e, íesol .ss. rho toirlrÀt,on oí P.t sr

.enrLÍy sqv.f n Í.hlê21

I

I

1__.,

3

3

:ll
Pat 31á,, D.ve.fnrP ,t Sr.t st



U
I
U
T
-t-t
*

TDble2.r id.trrlrsrhnrr!r,ar..orpakisr.rwasdolbcdrr.rrl90ttol!5r rasna.
.r,id,r!, I s doubrnq áftD' eveÍy 22 23 years.

sJre on,o.d and ttbrd ÍêquÍe

to bê tho Pífc p3l

23.5 p€rcont oí GDP afd roseihe, with i!,o basên

o Dê.ce.r or 6:po{ e.'n nl]. N

.o!.!y dcsp re ,apid

;,.p yd.!oidsupof rsasricurtraldevo onfe.r asri.utuÍa p' naÍy

r' I !r' 20 ro 25 Dor.€fr oí rótal èrpo( Deve.pn0.t oí àolcu turo has

ro he q ve/r I rrr!È' n i.e I any d6ve opnrenr sc€naro o

rp,feN( r rt'e last íve decádes l,as fcr€ased at a rar. oí 3 5 plj(enr

1.Íi .rops próductión rrás 0óne up ar . rar. oí.1r.!r 2 5 pcrccfl

.." ., a i ava lab lty has beên wnlên rg dle to ,ar d ,!.€asÊ i,l

.,,.ds vrl íà1 óccLries abo!t 3 n lio.lrc.rare lMlrá). .olrof ahort 2 6

Mha nfd r.: 1 ai tulri. C.llon and rlcs ro!edr0r providê nrrror source oí erpo{ .arii'rgs

s1,r. lDód ío, the narion Corton and 
' 
c. ar. kh:r, cróps whÍir aÍe

L aro,luÍi,,s hsh lood r-"a(s r rhe,iv.r3 ind I roíerrs
D!Í r0 kli.rl rh.ur 23 r., iefr aÍea s occur ed by coÍo i, 25 ne'.ent by r ce I p.rcenr

6 re,.ê,r ry.Dzê. Or tlre rótár c!rivarea a,êa ol 21.60 Mrra,76

Í,e'c{nrr s Í !rrèrl .rldÍ,st a coÍespofdif9 t!uro oÍ 25 pêrcd I íaÍ lffra an(135 p{Ícoi(

(àrcd a,ca i'rc,.asdd í'DD 3.4 Mhá 1947 ro 12.5 Mr,a ,r 1967. Tlris

ro arrorL 15 Mlra n l97S 30.nd 1939110 due (o

.onsra,.r o ' )í Ir lre . aÈseívo L and explo rárion.i írÍoundvJater reso!r..s. sl'r.è I cn,

f. n.roí .h.fgc in thc í oàtêd asricu rne I P.k srá. I'r ircr, nie

e for 3lh 5 ycir Pran tr 993 9A) .nv sàqê{l

It ,,rLr'tM oí 
'n.,or 

tood.nd dash.!ops I r.roh È.vr.r or'!e1rer

r.i ' oir on a.JdrónaSe lac lties, c,ed tand Dn.êsuDp.rr Ilie i!eÍagê

ri'!1rir,Ê41,íorwhe.r, 5% Ío.suqdrcare. l0% ro cotto., 69n kr r.o

2 t5



arrrouqh Pakst.r hás thÊ best conrbinatof ol lênd, warer ard c nràro íÊsoLn..i ,:

nat u ra c'op y elds aro low as conparad to woÍld averaqa and souê ólhe, ..1 1, !:
hr! nq the sanre aOíóc1i'ratlc co.dit ófs. Thê yialds oÍ sóÍiê oÍ rhê ntájor cÍ.0s i1 .r...
c.L tr es anil Pakistan aÍe conrpared i'r thê lolowlng talrle:

Íesh wate. hav6 akeadv bêên

th!s eav.!l h I roípfis as a 
'najor 

.rêa íor dev€loÍ'nsrr oJ íisa(Êd asÍic! rL,.

a n! 
'rbêr 

ulinre'àctnq ÍactorsconÍ buterothslow pródu

Rosêár.h for the developírêm of new varieries óoi campatiLle w tl, o.a'

La.k ol educátion ol {arning cónrmun ty;

noLcies ior àar.!rue
Sub slafdad raÍn nDUls;

Trad riofaln,eLhods óí lóminq;

FDanclaL ,etuns nót coirpat b B with áqr.!11!ra í'Èrsl

Use oí adurieÍat€d íenilÈe,srD€sricides e1.



1946 47 rr 1996 !r7 a,c !v.,,, lrire

i i,,, . r' LíÍrlr rhe reÍron lq pÊI od llro surt..dslrr 1rs rtr)lrsóa hy.rlrr t 62

rnrhe, oí i'r( car. sa rLl li.rs l[1..0 a & I.]lr.r3l

rio J'latof slpDlos wrr..fh.n..r ea.h lDd r,Lrl i

rl 4,,, fnrt,xlL,,bi rn co lrto.s lr lrlf íow years Grorf.ruátêr r.3.rrês1,.!.

.ond tions urdoí the .rlstrtr :viL.biÈ r!.1èr s!pt os

"r1,,, lfrrrf ) a irLosr 1lr0!rtrluratÈ wtrljJÍrwJls irp

1s ror addit or: w 1,d i!!. i

.,r.rti 1fc'caso nae.) af'lv.,iDa Ly,.drLfn ir.al Forcfral ol

r,(n,LLor.nd yed JoÍ í1ir0Í crops ne l!r.17 43 ro 1995 -oG vre,!

ri,i' sJ oJ tlro lal).

ï,1,1es222.1 fdLcdres aíge poie.l al er st lo lrotNrrlr?.r{r afd
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MAJOR CROPPRODLICTON & Y ELDS

1t491

soo,c.: 1a) PrlistanDevclop'nentsrà1stic5'sratisti'alR

tLr A(r ct lrural Siatisi cs 'Í Pak 3ra' 1995 96'
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Itriotric s esri,íêted .t US$
:.. r5 y t)etr {l h.sê.í othêr coun0ês with
:.: , oí (h€ r)or)!r.n.r i'v,ra b

I,iÀ.6 E! ONOMIC FEATUNES

: Pi,k'siaf's ecoforn. qrow r has been jtu.r!at f! bê{ween 2 3t!
{ .wo tarset 

'r 
GDP ror rhê E shrlr Frvo yeaÍ pran peri.d t 1993 93)

actualoÍówtir 16re is lê99ing berrind Êor 1997 GDp qrawnr was

47O. Paksran s sócra fdr.àtoÍs reDrairl

compàràbre evè s or devêl.rnr€ft wrtr
rne Tlre iah.!r rorcê pad,c p.r of is or y

tLas ti,"ef baset by a nunb€í oí màiÍ, c!,rsrainlsr a irÍow ard
aÍsê y retes of nrÈ,ecejDts trr,n corton.rd ricê, i t d tow

r!áds ro a trish dopêndence or êxrenrai lJó,Íowins.
èr1r/na delr sra.ds a1 aLour uss 32 o br ion as ong a.o snor( tem róans r. addn of ro
rtD'nai rorris ar aIor( Rs ],loo bi ion át rlre efd oÍ J!fe 1997. F:tenat tóa.s nctud€

! o r ,'re'riun a rl Inr r.r (erm oars troln th6 Íi,raicia nraíket a rd rtr. rMF afd trivate
nrcÍr.t and ,xreÍna alrolr SO% or cDF

a.nsor!e,irry. rlehr sêrvcin!] rs USt 5.9 trÍrión, Írê s rrj,e a,!€sr _èrpend{ure.r nre
Fenrra BrlOel afd .qrnrs sonê 6g% oí rtra erpoí..rnng

rtr doLtseÍvrcrrc roabour Ês I s l)r ror Tle o.ni|1.rdásed
rr 193 wh e nebr s6rvcins was Ês 6 tr or. rhe debr nr.reased rr uss

l4 l) l'.f n t933 a.d uss 2l bi of I t99t wrr,te d.lÍ servi.Dq n\creascd ro Fs l20
| (iitr,r99r rtretul!etdeÍ,.r(]ssS/96)ru.sat63%.rcOpanlrr,ec!ÍeftJc.oLnt
,. . ,.e has d {lcr.{ or 6.6% oí CDp tn order ró curti 1ooí

LruÍinq 1996 9TimDort bl oÍagrc!hu,. connodrcs (e r!tr.ar
ec,Dre DU ses. Lea, suqJr et. was ov€r usg 2 bi ion

L,ri.L o I wà! r31 I 1995 I I % I 1996 r,jd r3.33% i,r Fetr r:ry r997, raroe y rccsuse
oí r ce r kc nresre lri rood l_"msá rd nDaÍt€d Í!e. F

Iu n batafcc oí paymenLs ànd ro npíovc rhe bLdoêrá,y



Er|.is d!,i,,0 r9!6 97anro!.t6d ro USS a 26 bi ion asc

3 7r b rio,, i ll,e pÍêvioLs v6.Í Trádá doícii du,inq 1996 97 was USi 3 37 b . á.

.o,iD.ql to USS309Ío, I995.96.Sincê I947 44,rr.Íadcdeí'cnaq0resarÊsrl. .
Us$ 52 D hof I re d€Í cir has boef as lndor:

t'.na!renrêni lïor!lr a conb.àri.. oÍ Íed!ced 6oveír nef

.hársès/..s1 ,-è.ove,y, and n,.rÊ.sêd dómêsti. rosourcê óbi zal of.

93

So!rco: Miscr Í-" pvan( pubrcafofs.

D0nO rho asr 50 yêàrs, llrcr€ weÍo onlY two vea.s wlrer êxDois slightv er#e(rec

nrno,rs al,rvê ro!res rnicatB lhátno conceÍtêd èÍíorts wore eveÍ made tolín timDort

w rlr n rlre availab e ,esó!r.os n addit oi, th6 total 9,a.ts givef ro PakiÍan aqqÍ.qi1. :1

ábolrUS5l4bi on TÈ.ontbrtiln!ÍPákstans v n! áb,óad (lÍo!O r oÍÍ'c a res.lJ.ii

s abolr UsS 45 L liof íÍon 1974 tó 1997 Th€ aoqío0atê renr tlances nr I io r-o8a s

a nolNed ro US$ 22.37 bi of TheremittancospsakBdt.US52S9lr ion rr 19az.q3

ll t,e Íonitted àmóunt had bê6f lti zo.l íor nÍíastu.iudl

i'rdLsÍ .l ,.tion, nrs so.i ó €cononrlc cDnd t ofs !í rl,e .o!r!v wou d havP beerr êfr rÉ '

d rí,",e't LálnIorrotrrs,thóío'eiqnexclranoerêntiedltro!qh!n.rrca!s,L'rie: !
i 

'q 
i orÍi ,l oJ "(
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e nbar(ris !!on à irnrier .,

Dyad0,rt n0 r co'nDrehenstv.

rrvare se.ror and redÈral

Fsrabl'shnênr of largo.umber óf ndusÍia esrares wrr, pÍ.
all,àc1 tore,!Jr caDiral, (..ttrloloOy a rd mod.r. nralaserner{ sk rs Al

seÍv c.s erc r. he Jjrovdcd {o nro inv€sr.rs unrl€r ,o,r-" w.dow servcós,.
ro be rsrab srod

êf.rÍree' n0. ch.h ca s,qamó

as êdrry as Doss bre w Ir s,re.iá em,Jlrasis oi
edr.á( o. tlÍ.!or\ trishór

d!.rvrY.r1lre



f L Á {r\.{G q oÁTtGy aNo DcstcN or sIRULrunrs

ll

:ri rb r!.í riàrêÍ oerera y doos nat nrárch wirh c'óp w

;'..is Fo' do!o op{,ent oÍ sustal.êd nÍqárión sysrem, conce^ê.1 erro'rs arê íe!!nod ro

ra..qe ro(s or ro,,ents. Th6 pr6d c.'nenr n proper manageme.r is becalse ot a.!nbêí

rl!h y !npíedic!.ble and eÍatc nat!Íe ol ra ría ;

Shor ived ánd lrish poak€d Ílows;

Co'np erity i'r €conom. m6na€cmo.t óí ilows,

Ala able and with ocaiions oí Dorenial

FLANNING CONSIOERATIONS

to. ói hish y.o,npre: írows o

cornpaíÈa to êásr y a.c€ssib o surfaca waiÊí reso!'ccs oÍ rivers,

sp8c,a y wherÊ row vá !e crops (wh6êt, jawê' €rc) ar€ gÍown;

. Con6,o y, t,áccdssibro anrÍoêch con.Jtions ro cons€ívar on s tes;

Lá.k oÍ ma,kotins íac lit €s tof agriculr!ralprodu.ts i. trre areas;a.d

íactaÍs nót consenial

development le q wáteÍ ÍghLs, Íl116lt€Íitores elcl

êíul plafn ns and evah,at on oÍ ênd and wator r.sourcês oÍ

'n co Lrinatio. oí aDd and wdtar 
'ÊsóLrces 

s trre key ro.

i,rprovi,rg thê Ltuality óí lrLnlan envÍonmont ánd d6veropnreft or ra!nà ond í o,a rr tho

developme.r potènti3 oí ó hi ioÍént dêDB.ds lpon a n!,.beÍ ol

lik., hydÍóm€têó,oloqy, catch'nent chàÍr.tê'istcs, phys oqraphc



arê.s (whóÍs sên6Íà
Dara r) à rd "\ Êr rra y.rêr uses and davdloprfenr por€.ra

lrdsír lhe stráiesy adopted íó, cofservaÍon
ro óve,.I fat onátptánn.q roí D, nsr.O ad{,i oráràreàs.] cê,

c! l vJr orL so ás ro rróvrde rrore íóod and ro

Fo, pÍojoct ptamns 6nd docison í,aKfq,
e.!tro,!nBfr.r,socialafdhosroíorheríáctoÍshav6b€etrkeDtfview.r,rorde,roadre!e

,ranned orrle.lves. rtre Íe!iêw and ara ysis óí dr6 Íó ow i e r

wh.h arÈ cons deíel i. ba rtre roo s íoí Dta.fr.g .t rh! w

córectión oÍ Exist rg oara and Feports;

F€viêw & UDdarins oí Data/ntoínarof;
F/old nv€sriqarlofs and Specitic Studtesl

Laírrr & Wator Besourcês Evatuàrionj

walersr'ed ManagenrÊft;

E'rv'ornrenral 5rrdlêsi

So. o Ê.o.omic Aspccrs;

Ao,icut!ra án.J Fura DevetoDmeft Srud€sr àfd
P,oj-êct o,e6.àaton ànd Má àqenron( sr!diês

The pÍaper nr.raOo nert oí lr rtoíorts ltows p.maÍty cqu Íes vaí ó!s ( .ds or datr and
rerr a.d co i,r!oLs dar. obs

orneÍód f.' ns rhe ío!rdat oms tor so!nd d€signinq.nd rí

'nost 
oí tho l' I roíÈf(s I Pàkisian, Èirtrer do6s nót o\ist or s Jvaiabre in rra! renlaÍy

Tlcse nÀ a ,E'p's àÍp h e l) il,scussÈít n nê p,oceed nq secl.ns

Collectior oí Exisriig D.ia.nd FepoÍts

32



Írs 3Íe oí !e ysrrod rerols a

'o!r.r . rr'e p nary dara oí 
'rost.í rrre rrllr.íenis f..*nt

nrdequa.y I prmary 
'laLá 

rpcods oJ hli(oÍ-êrrt:

,,à1'c.ssb itv roh ttorents d!e ro

oí básc .lÍàsrÍu.rnc {ródds waler suÊpy. ,"e.rc

No. àva al rry or basic amé.itês or r€ i'r h, roÍenr areas

LorC dista.(:ès oÍ obsêrvárioÍ s res rrou rtrè neartry row.s/v ràUes etcl
N...vaiLabiriry or dara otrsetu

rarleq!àte repa r/malnterance ra. Lir es

Sliodase of skil ed rnsÍtnenr oJrèralorsj

Lack or awaÍefess ot JnpoÍtafce of accur.cy or p Ínary drt.,
L..k or I ná.c áL Íeso!ícês:

Lack or proper cooÍd nát on borw6en vaÍ ous ddà obseÍvat on agefc esi

D sru,b.d s.c o Do r.àl .ófdit ons in so . ot 1 I

va ous tyDes ol mariásoÍalpÍob€ms.

. D dcr Io sr!dy .nd Dícsonr .. êliecr vê .r nrs.ri'raí(r rj af íor Í.orj trrana!urÈrr ot

!êsweroemployodinsonc.asesro4o.êrarsrhenaraand
ro Lr r,. rr.rrrq nks

Fo.wÍ,a lyDe\.í daln was roquned Íor pÍopor ptánnnq arn nesiqnns oí hI l.Íenr

S!,vcy of Pak,sian IGIS)tutaps o, attmar.r

s. l/la.d !rdss'rLcanon nraps.



rriNsr rlorfil .r íêOàrd fq e

dora s .í rL ( nd'

inisl,uLtrra íaci ries

Lrlrar on irans and drawi.gs o

s3t6lre Ínases oí Proio.t Area

dàch malor I rrrtrrcni arca v,
. hrved.iy ard lócatiof of hydrotrrêt srat oi3;

. lnÍoÍrátón,êsaÍ!'s w€àtro'/.linaric lac{orsoírrreaÍeal

. wi'r.r sDêêd. d rect on ánrl duÍanonsl

Svoa'n I ow ,ecords ol oaclr í

lnr.n it or refla,dÍrs ilood damaqes inclL{li.q

.onrt) eiê/0rr aldanlaSes ro k

rclud rs da rv Dás(rê ard poutÍv i.mas
o.ses sust. fcd

i.luli',q c!'. uncal o. syst€nrs, l), (lo-ps cross dÍa n.Se strrttues

eecÍc nÊs, telephoie i'ros, gí'l starons c1c

da,faqe k, tr, qatio'i syslems Èq .a.aL

rrenawD,ks, o!i€r sr!cr!Íes
e to stJ.dínr .r.Ps

e,os oi, hanpe' rlr Íro s,w '0 or aF

sowfal quallaiive an{l q!anttátvê Éíí..rs of í-Í.r

. li,eat.!r oÍ diseàsës, eDiÈ'n c afd hn ic Én:



rood d dse,,,c n s.u.r!rps rijfs :l

rs ard spur e(
,arións caÍ êd o!( 0rs ard ró

t , rJfnrÈs afd.osrs oÍ indeÍars used ror íood ístrf9
aosrs rin expendÍuÍes o. Íe

.,or r.lon '€!rdifo tocal aÍá.qemB.r óí írood td,".asr rc af.r w.n no

AI rt]e exÍi'rg repons/i,rÍornai of reeardi,rs past, p.esenr àíd rrn!íe
Íbod/waLcí íra ragêtrrof r piáns

Eisrng natrer's oi r0aro..n{lwarér í9hrs
Yeaívrso nío.marió,rof aroassownu.derdrJo,crrcroDs nRahiaitnharir
senso's w'r r ure íespecrive sources oÍ Ír,qan.. aid yre ts

a!,r,narliÊriIq ra. itios

Ava,lab lity otnrên!Í€s/íeíitzsrs, mprovod sêeds a rd a!,Í c(r ruro nrac rtnery

.j2 r : 4vjlblt4D,ar4btartnn1]j4

llre Cofslrtanrs pr-"parod Nationa Food prorecrion pa. FtLase rl97BÍreptarwas
s!r'poiiefred.id !pdarod r 1937. Bortr Ire ptans fcu!ed.onpreIens!e anayrcà
s[,d es n ul rr0 arl k nrs oÍ re{]u red dátá/inÍonnar of uDra 19 7s a rd r 937 Íesp.crve y
Hen.. NESPAK s da(a poor nrc udps d,tto onl

rÍ.v rces nr FFdo. Areas

I add for, NESFAK ras p'enared a i!,nber of rèpoÍts or rl roÍe r1 arÈàs nctd n!:

5

r:^TA Hir Í.Íents t4 bàsff)
7 a,at á.d HàÍrá 

^raa 
lr iÍoíents

ÍírÍ 3!qri area | [ ï0rÍefrs

r'5



7 Fecofna sra.cÊ studv oí rlir Toíenls ÓÍ FàkLsiaf
histà. H I ToÍonts

Thpse ÍeI,.'G aÍe lrásèd on exrê.sve datá usêd íoí updàri'rg

a!!nentfq lrro!!lr 1lrê atest ávailabê i.lormátof, Hepo{s ànd 
'ata 

ava a0Ê

d o 1 )p ome. dla.

Al ava laLLa datá aid Í€poís w€Íe róviewed an! need lor addit oiál data was ideit I ed

FoÍ nràny aÍe.s, !he pÍ draÍv datá was iot 5!lÍicient; it was s!ppremefiod bv sv thet '
dalà OêneraL nq techfiq!cs Av.llab e iníÓrmation anl resu G der ved rrríou0h ánarYs s r'Í

so e hL ró're.t hàs ns wÉre Íanspo3€d lÓ orher bás ns l\'vi'q scanLv/insurl c eft d'ia

Frêq!-"n.y a ralvs s or peak llows was cáíiel olr to dêredi're llÓod Deàks ror var o!s

Íêlur neriods Thrs ana Ys s was lsed rot des !nins Óf 'orse
vaÍóus'etLtrnperiadsweredêteÍmnrodlordevelot'nentoís!stài'rabeÍI!latonsvsretris

dcLc'm rBd io nràr.li with rlre rdq!nemonrs oí various crcps supD ernenial 
'ratà1'eports

wer€.ólected kon drÍíerent olíicês FÓod rÓltinq conrpller modos wero !sê' I0

esri,.areávàllabeÍlowsà1thêpÓntsÓíírtêÍêstiê conseÍvat on snês and rl'n'larea<

wlr€ra t,èsê were íêqlned to bê used

3.2 2 updàftrs ol DJt. Fepo(5, Revlêw & amrv3's

3 2 3 Field Invesriqations ánd Spócitic Srudi€s

consulants weÍc al'eadv w€l .crluai.tad with diíf€Íenr lriliotrê't areas or Pa'sr'r

Du,i',0 diá pÍepàr.rion ol Nationa FlÓod Píotoci on Plà's and !arioLs ícasiL rv srudLes

lndê(aken dorÍrs the cuíencv oí Food P'oiéÓtion Secror PrÓlec( (FPSPI' NESPA(

efoineeÍs ard sp6cialis(s visiiêd diÍÍÊrenthi roÍentarÊàsifá rrre Ííntr DÍov nces 0r I r_c

couiÍY S. e oí the hll toÍent básins ot FAÍA ArK :rd NA w-êre also lsrtêd I

c.f.ecrDfwi(rrlrlere.inrÓrocrsp'oposêdroboapp'áise'lbvthe oca aulrorLes fi'3

Kol,i Arear ol DeÍa snra I Khan ánd Dêfá Grrê7i Khan wPíÊ v srted n dèta i' nre pist r'Í



wêíÊ .e d fr rii

lrl,li. reD,asenia.ves, NGOs ird l..ais

íoÍ o sub lrási. àÍêàs ard Ínonar,.i
.Ír.! ds0ecrs was oLtai.êd:

Eiist.l] wrle, inanaAe'ne.r stucrLÍes on var ors h | 1oÍÈ'

nn'anc1eÍs, behavioullurinq várious lroóds, {lar'dqés

or proj.cts ocarêd Ír the s!bbasns Qr hstoricál

.roDp nq Datcrrs, y e.lr, !se oí tod izBÍs, nra'ker n0 or rr.duóts e(c,

ch./r.Jes,n andusê patleÍns, nÍo a.d posr pr.recrs,

) nU'.raf or rreoplo ro and Íroin ll'e Projecr Aroa

) ocrê.se Í' ed!c.tioial nstirutlons,nd sr,defr àf'ornênrs

,L i èd^ iórt...oÉto.rd,d ....ó,, ji .é.

gèdoó..4,tói,ii.,ró

!) gef,è,al soc al !p lTr óí llró pèop e, elc

vi Latcsr !,!FoÍl ors ol riDa, an wárer r !l(s

deftiÍ êd wàter consarlalof snos wêrê v sred in a rrê sltrDdj.ct
r,,êis ftè,!iews.Í the lrofoí ciáÍiês were l'êld and I r€; rêsrr.fsc/ dsest in lhe Droloct

r/as 
"!a u:red sDe. í. reld investi!]arions wore caíêd ó!r r. sr!dy:

denliricariof or ard áíêás;

Ex sl fs croppfg ra(c'ná.d Vi.d.i
ary sDê.irc ptutremls) oÍ p.oj€ct sre ê1..



tlrê k€y o o'no.ts fo, d€veloDm

detei,nno th€ ar€as whch can ba bfoulht

Hoie!.,, .lo,iÉÍa y all ala abro aÍoa cannot bo econom ca y cónrma.d,êd .r iJ ;. .:
Due io crar c ánd u.pred cràb o n.turê !, Í..ía I in mosr .r rr," r'.;:

rDt match wlh c'oD wáteÍreq

,Ps.r..es maY lr.. consrá nr wrrile notheÍswaterÍèso!ÍcesmaybeiIadequarêtorrrq

anothe, probab ny may be rlrar botrr the

,es.!,.Ês áÍeli'n red.r I abundafce Allth€ íouí s.enaí os lsvc lrÈe. obre,!êd | !i, i,t
Srud ês íoÍ lánd 6nd wàtd,lÊvêlorrreft pot,ènl ar were caÍ ed orr ,i

0,e3reÍdeia fo, core Píojocts afd rhó nrátch n! oínr6 rwo básc pa.àheteÍs e ran.la..l

!rnteÍ Íesou,ces lor d íl€'e,ir c'opp ng pólrêíns áfd frons lies ws,È sn diêd 'síi!r 
!aÍ.us

r:or or,€Ía,eas, drososiudieshave lrcercatrod oLr n Èss.Í dsra

b!r nore rr a h.s bcen d.rdri fed íor dêvêlópm€nr oi bDrr

I 2 4 LonJ Jrd WareÍ Res

l2: nÍiuJro" P,rcrices

a nu nber or watsr conse,vatiór and/., utilzat or sÍ!cnnps ha!.

bee....s!!crcd. Là'Có tadts oí land havó be€'i deveLoDêd ío, ,,i(ardd aq,.ulruÍe í, rr e

areá. Gererêrry, tlre rorow n! ryDos oÍ sÍ!ctu,es háve been consÍ!cted:

O v.,sio,, Enrbark'i6nrs (Sa aisl

rl.o(l D vê,s,.f CliánnÊlsrerc
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opê tDug \!eÍs êlc.

i ,, ,.r í Êll vLs 1s, v3,.!s triqarior pr.cricàs ir d ítê'eni h ri!Íenr basi,js wê,e observêd

d tr'. Í me,ns and {renreÍ rs wero sr!diod l. dotàil Íioarion pra.rcès!áry taÍ!rety Íorn

s upon ê nunrboí.1 t.cro's Srudy oí sxisrnq nr!áro.
r'ê.r.es qr.ar y he ped | €vo vi'rg and recornrend r! opr na lse oi water rBsources
:.ettDbea!aibèá1(eÍtlEcofsru.riónoí.ofservarions!ucrurosThênostlÍeq!en y

',po!fd rlroenrbdrlel íe!stoa d8Í]rr oí i o t.2 m 13 4 ír)and !sê

',t s!Jke.l re ds íoÍ s.w ns 3rd Íaisi.O nro c.op with a couple oi aiJ.J i onál íreshers

- 2 r wire'sl od Mà"rse"'e'{

n is car€d ns wárershon

'rfra actr cafveÍted nro run óíl ánd a.cL'nuates, thro!oh vàrous lrtruta'y chanDcts,

W.rershed mánáSenênr s a loro r.rnr p'ocess ard r,èrruÍes

.onsaeÍalrc r no lrÊló'e eJÍect,va íood peak íèdlcton ca. bo rèa zêrl ADarr írom

ess, i,1êr.ri., ..ludes 1r íorowri!r tdrnpaf-ènrs:

. wato, Co'sêÍvárl.f:

so Consê,vêt ónr áfd

rraf !a Má.ase'nent Pracricos

The írnrcrim orwaLershot rnàrasement measlres i'r h lyáraás s tochec<rhoeÍosonóí
!a uàhl-è ralrlrcs ail à'rd ard sedinrè.rs at so!fce, in odd rron to sha!i.q oÍí l|oon peak

hy uovnr,! suraLrlê vesctarcaveí Ineoptmá wáyrarnána0othoroDds srousertrenr

Iloásblê IlrenrosrappÍorIarêstoD,.ths.tnêcron,ist.rrdêrrrkè
r,e reve !pdrÊ'rr óí ío,ests a'rd DastLÍÊs conpisÍrs botani

l9



1.26 ) \1àro C!'sê,!àLo.

Sc e.rit. nvosL!ations caÍied out by êrpo(s irr vá,io!s nêrts ól I rÊ woíd have 5rrown

thai rlre Íonowi,iq tóchfiq!es are vêry usoful for trre catcrrm

Paksran is dênendert !pon s

sge.crálly kfow. ro bê rhÊ m

f!olves stÍucr!Íal meésLíês íor íê!rlát on ol í oodílows ror aor.

e.oncn, c developineft and ílood 
'n'tqation. 

Plsnfin9 6rd dêsi!]n ol strucr!Íes have beo.

dis.ussêi , detêil n rlre Íolowi.g pa.agrephs. SlppoÍifO voluniês dÍolglr V oí rrs

Fep.,t.lealír.lerai w rh vaÍious techniq!esá.d sp€c ric moás!'os or wate, conseÍvêt on

.Ê.onrnended íor diííerent hi toíenl aroas oÍ Pákist6r

3262 SoilCo.s€Ívátion

So l.o'ser!at o r tochniq!es a,e!sL. y assocated witrrleÍac ng, contoLÍ próuqh nq, s!,0

c,opp'r!l nànr.!t,covorcropso,!sinsta,mpó.dswhichsq'iií.anryconrrib!tÓ n íood

nranaoe'nenr and ,cd!c1ón n, losscs to cÍoDs, i r6snlcture a.d serdemsnts u\ drê

d.w'stÍeê'n êrèàs.In..so thê upp€í catcllneíl doas not hav€ DroDer s t€s ídr st.'aqo and

,squà!.nóííoodíows, Lca.onyb€,€co.dirionêd1o

Droc,Dnaton and rhus retá,d Í!notl and 6íest sorleÍosof

sDwi'r0 .fd panrins Íêes 6rong nleíupted

qÍad Bnrs fot above 30 dèqroes rocarcri ráÍr warê/ ro herD pant qíÓwll

.ofrouÍ burd nq or n ldíóp6s ro hold ÍrnoÍÍ ÍoÍ .cr.as.d nriltrai or ànd

Drólidc nosl!Íe topàntsrdsedalonqaaÍlr.nburds;

cón1óur nrtrow'rs ó, s!itab e patclrês oí á'rd oreasvsrope

with pálatàblê qrasses;



1 revesorór on afd !jcrerrl
f9 capac ry a.d

f0s àn'j ctrc.I danD fg j,] dry sro.e ,!trUl.
.so ry wo,k ar su lable irt€ívê s 10 Íeiard rh€ vetac ry or warer h rrê

r. . r. th.rÈtry mpíovlns rhe tlow roq /ne, aríós!.q s, i behi.d rhe $one
sÍLctrnes ror pr€pari'rO pá.rins b€d, and rêisnO rêês n approJrnárèty

p otdcted so' packers bóhid th8 chock dams.

nr the hêàdwarsr áÍeás Í€s!tts i| Ês5c,
j:r. rsÍeanr rcá. r€s drêreby roducing deDostrion Ír reseÍvof3

seddrên( transpo Êd (o

á.d fc,easrg lsetul vos

.26 3 4anoê Manasenrg.r pra.licls

in watorshêd areas oÍ rit Lotrorrs lras boen
-:rti, o'.ted rh .!Orr over oíazi'ig by romad c ,loctis afd u..ontored exp o ra1 of !! rich

rr and !ieàny ncÍeas€ rtrc darnal]o DórÈrriat ot í óddí ows
Ài a,os! r oí dê.udarilf, heavy showors I ro catchnrenl geferêro írood wnh rLÍbuenl
r.rs w trr l,,gl, ve ocdywhictrcauseserosion oÍ bêd and banks oÍ rtresrèáhs Ther.foro,
'nê ers!.0 io,esr práïaton, whch hove ow stóckhg de.sny, can bo cónsideratry
riD,Dlcd by add r o.ál F a rri,rq ánd scienr Íic
,oD.,i'rnre5ióÍe\t€fsveíoresrdevotópnrenraÍeimilDdduerouveÍ!razi.qadversc

I n àr . a nl r,l,ys oq,àph . condI o.s, ard imitodavaitab]ityoÍÍÍgationsuDDies.

,,lr,,ia(tra cl,rar c cond,.o'rs, troDrca rho.. types oí íorêsrare s! ràbre Íor row

sca1(Éred low xerophytic spec ês !row wrrr
fàín'rood 1.rês Fófa ot vêrianco is su,ralrê roÍ modntr|
L,É. D r: t on.reas dd!c.d ns LrDon rlrá so iwarer hotdinO capacrry and qLraf(,n ol



3264 PorllD]rrllfollMl

aucltY o{ Ídin !ssiul v€setat Ó

íisat on Íh€Íê is oÍeat potBr

.llrialDÍ rr iró,íênrs ro, aÍÍofestati.n and pasture d€vêlopmedt lrv usÍrs zêroplrer c o a'ts

odpeaks Lnádditon alo's orB bê'ks ol naiorrr toíê'rs

rÓr ncreasifq planr.tion and ÍoÍ mpíovifs 11'e ex stnrg stocI F€L']

fcLldêd interv€ws wilh Land owr€Ís spot obseívanons review ÓÍ

eri5rnq leve op,..nt polertia afddiscussonswnrranqenrariaqenrc'ioÍí'ias Ihêsc

str,d es {l.aterliàlwatershedmá.a!e'ne{pÍáÓt'escarLccaÍed'utoiarroltrênpel

.err .a(chnrenl aroas oí ajor hil roíênts whêíe s'il ànd 'nois(íe 
cofdnions are bettêí

anl suralLle H.wever,DlaÍationrn'naloÍdrêasisadiííc!rilaskbecauseoÍ!eneràlv

crpÈ.s,!e and Íradeq!at€ lrànspoÍarion làci ties ard excêssive giazing bv sheêp

3.2 c 5 All!q5!à!l!n r!-M!!4dMl5 Fed ons

o!e ió lre desol.te..d bê'e and oí rre 
'no!n1àiIs 

heàvY

causÈ sÍc.nrí ow .l h nh veloc tv wlrich catr ês heavv srlt lo'l arn carses damase Dv

ba,rIs The volunÈ, peak and imnig oí rforí caf trc ]odlíie'l afd

(làn,a!iis ca. trê n,ini'íisêd bv d€!e oping sound íoresi á'd I

^rroÍ.star 
on ls a reiqnrv process ann wo!ld roq!nê 

"'sirleralr 
e eríÓds 1o astabl'sr' n

!.w.r au(or|rópersolDroÍiês low íainÍa I and over0rárfq

slidbÊsr)e.esol teesandshrulrscànbo rá sedsuccesstulvlhÍolqh co'pefal orort'ê

ne.p Ê oí warersh€d ár€as Nlrsêrv or tr€ p arts rn'v be suprr €d bv dre Forest

ocDaÍtnr. r1 r.d land owf€Ís Lo Daid roÍ port'9 and ororecnon aq3'st sIà2i9

Arío,estat o I wnh nre s!itab

l lz



sor, Dnnrr6 aroslon and Ur. d.fínsrêa !i sed ne.rar.l
\!rrrr uro6asÈd ílood sraoes;

. sL;lrnouftax, la,id wnh morê rhàf one percafr stoDe n nre carclnefr or major h I

dev. ophent. Some conrnói speciesrt rsèíu (lrasses can
. s.wn a.d ','rlo ro lloL'istr undor otecriv€ measuros aqa nsr sÍa?ing w nri,r ofe and

AI p'esenr..onsiderabe Da{ oí ware. s wasrcd dLê ro ercossrvo

r.fra.e ,urolf Í.ótrr siraísê y vesetared and axc€ssivety 0,azod submo!rra n tands duri.q

ses óid shrubs oí sr!.rÊd bushes ca. be rêp àced by sowt.g
s a..rórd and droLqhr Íesrsta.r 9Íásses ro Í,èsroro iê dep€i,èd ve9êrar on cover n dro

il àsses p.y af mporanl Í!l-è n blildtng rt\6 econony or á .ourríy. t.hêse have a

sre. a zêd !se ror cros ó. conÍolon áccoL.i óÍ rhen ii're trá Í tike roors rhár bind rhe so I

di,nc 0s We esrab,slrodropgrawthDío!idêsprórectiaragafsrwir)d afd l'.ákíoÍceot
r ,r ,. n rjrops, thèrêby rcd!ct.g írow verocities ïhis pÍêvenrs erosior óí sor and <6ers

i,s nDot.il riá1ríargilt iniacl Íor rrÍoíirab€ uso by h.r

nÍoDÊÍ iypes oí !irassès .iar tre se ocrÉd .Írêr ÍÊviewDq rhê nreteoro oq ca dára, soi

L.rd,!o,i in.onsutaron wnlrrárue oíÍic.ls,Tres6 gÍásses.a. Dayánnnporra.r ró€ |
'.(ard rq (r'. sl,.áÍn.r ow arrd a so rre p in Ír nim zino t oon tosses. The g..sses aro

rypcs ol liv€stock.Those qrassoscai be sowrnÍou!h d 1Íerent

rg s us€íll n I ll roíonr arêás dle ro ow ra.í. ànd s rko y Lo

q vè qood í8su rs i,r sp,eád n! ls roois tar and wide. The succêss oi gÍowi|q rlrèse

!Íass0s sdn ypossbe!fders!.r.osLrBàsài'rstsÍaznq ard propernrarr.nan.e aírer

o/assas, tlr6 vilasoÍs sho!rd be madê 
'èsFonsib 

e tor pró1ecro. n.d
,n. lFnan.e lo. (rer !êslock devo opmert.



ro"ênt á'e3s can be devêlopêd as pasr!.Ès d!e ro c ,r.1. -fl
S!.h areàs rr:ve gÍ€ar porêntia whrch ca. Íeduce or ê ,n irrE

êàíy €rhêncé tivesróók pÍodu.(s.

3.2.7 EnvironrnênblSrudies

3 2 ri.7 Ell€lr .í Watershod Manáoemeft on Ftood poak!êld Ao' clhurê

s a n c pàrêd in ílood peaks w (h |re proposed wararsircd and

Ía.!re manaoeh0ntmêasrres. Tho hydÍóloS c so .óve,coinpler l.óhb narion oísoÍ type

aí exrênr or vegerat cóvên woud chanco as a roslh of imDrovefic . rhe sojr a.d
veqrlrr.ovp' Íhê Írcr63sÊ n vesorarcoveÍ norónlydecre

aso rc,éases tme ró tóàk by reducfs nre vólo.ny ol over land ftow Ílre chanse n

e Las wo!ld óíí6cr ê Íàduction ír Doak In add rion, rrrÈse

pastorareconomy oí thê l,i

ncÍsàsi! r€qLnemen6.Í Íuê and aorc!rur€
ês ánd !rass€s panted rrno!!rr sysramar c oppi,rq worr.l

y cld lo,áqe 1o, sheop, qoars ádd cált e, af,.l e inlinare toddêr shoÍta0e íor vosrdck.

rha Dr nráry .Lieir'vÊ of tho Droiocr sr!dy is ro

srsranab 
'i 

ÍÍis.te! aoricurr!íe ard dov6 opmênL

árÈás. Trrc pÍopose.J worksófe lke v ro háve qood

rÍojDct sit.s. Tho à'vÍorr'entél Ínpêct has bóen

consè've rroodtrows ol h rl roíDnts for

oi orrrêr socio ecoror,c á.riv ties Ír nrê

ên!nonnefta rnrpa.ti,,á.d aÍound rlrê

assessed keêpi'rs n, view tie í.równrs

Er st ro quêlity oí h I roíênr eÍíluafr a.d lfreracr of o. !!a lry anêÍ rlrÊ

cor's!!ct o.oíproDosodconsê,vatio.r,easrÍes L\rarc,co.

I car€fd bacrèriolós ca Faramêrers;

fteracr o. oí ,roposed on s6d nrenr róad of

nrpsct a,r an rLarl Lnd líe 1êcdo9yr;

Dr3ru.r on oí or .Jamaqè ro w d í," habn.1,
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.: à rl ,ec.eafonêl !aluos; a

an.i arva.lLvriesle s. d sposaL .fcnLr d 1 sr! or9à.i d

! /e !r' 5 àre ds.rssdd as lndo:

ne!!la,avalah tyoíÍrow5wóudÈicoLraqêtr,,ê9,dwrlioí1oÍaand raL.a

Jo, dcvDl.pnren oí an nralb rds àfd wldliÉ h trE àreas

a.'i{i!.r.f oí fl.posed me.su,ós wolld rr.vÈ .Êsrr,e

.rcas Already sone or tl'e resêrvoirs i'r tl,a a,.às á,€

vJateÍ qunliy oí hirl Ln,ents is !cfcraly qood íd dÍinkn,s as wellás ídr

The pÍoDosed ireasu,es

w.!klenro.dre.tlyd!ÊÍtíloodírowsto{liÈÍedsor rw s.êDdow ríon

d.tonri.nrêsêtuon/delayaclio.nànrsà.loxDl. ldl . rlreilóu{rst,eana,êas

rrtro!eh Ia,ez€s, oDen wels o, tubewe ]s Incaseoi detenl of rese,vonsard

deay a.nof da'ns, wal€r q! advêrse y aííÈ.red, t,s
a,ric parê.l1hat nr s dollr o,a be i.siqn ínr.ft duo t. sho(

.r!'.t ón ól ê!aDó,áiión oppo'tuiny

sirl w he deDos,ted r the Do,r{l .,eas oi d.Í,tiet
slL n som,è or lhp a,eas woLld be used roÍ deveopn,e.r or pê,cels or and

í0, i',lqated aq,iclltu,e I closÊ vcnty oÍ|an(s oi l, to,Íert Tresitt'eo

vraror r tho downsrroam is lk€ly 1o ac.Dlo,ara .rosion ol rlLo area rfd ts

{leFósit on in rirê downstÍeànr áíóós lnviswo,g6iêíalvqfdvêlly ens tl'È

rlêfon,êió. óí erósón ánd dêDositon may .o( lre vcÍy sqniÍ..n1

tó stuly drê á.r1. s luál or try caív ns our

sir. sro.ií c srLdres át a íow snos on a m c,o evo .



LlÈ!e opnent ol í sheÍ os LaÍoa nlmbeí ÓÍ têes báve a so 
'Êè 

'

rnateris lke bouldcis, g'a!e ánd earth rs r' ' '

avà' able at ihe s tos oí wor[ Trris materál sprà edr'bcÓDra']'ii

Tlr€ €:Íac(ion ol this

aÍíect the bioloq.á and prYsicál bárance or nre à'eas

The.!,,e,t Dopu át on oí P.k sta. is ssl 
'narod 

as 132 dL

abdLi 796,OOO sq kn A!iic!li!'alsoctor whch prim

vel 23 pêrcem oÍ GDP 'Í s 6l ti iof Ot rhe tora aÍet oí

79 6 Mlrá,25 rrêrcent lover 2l Mha) s cu tlvated í'garêd aÍeà constlhtes 'lrolt 
76

pêrce.t oí rhe rda c!itivaiêd ar€à (about 16 Mh3) Tr€ p'od!cri'n o1 í!atêd aÍea s

.horr 3OO teÍcenI ascontaíed robartnior ÍaintodaÍeá a!r t!lttraltro'Ju'tiof Íeha fs

Dadequat. to r)rov d6 needs ol tl'e qrÓw ng rJop!raI on

Passês about 65 Dercenr 'í I

ab.rt 30 reÍ'êft oí ttro total popular o I

Ècon.nr cêlLy Lao(liirrl belrfd ds conrpaÍêd to otheÍ fsds oÍ

in.dê.luáre devel.pnreft aÍ hqhv complex nat!rê aÍÍ í"nll'ws ol hill t'rrclls Ê r

1otrêrLsi.!ario!sriarts.írlre'ountY'oquredfí€re'rl€vel!p'ne{sLalPsi'sIrátrrlrP

spe.llc ocd 'Èqune.ents 
topÓgraDlic ÍeêLures' norqira 3fd af'r

(lcvrl.pnient oDt.'rui rles fÍIattuc!tral íac n'ês êr' Tli 3 d crares rhat s re stÈ' rr'

resear.lr he caÍ.d oul roÍ each sre

3 2 3 Sacio'Economic asPecis

Básc rac 'ties 
and êmr ÓYnefr

iPv. op rc.t oí

p'ósrerily in theie íe!r d.s

s'ossly adeqLare i'r the aIê3s Fr'pcr

ushe' i,r . few ora oj



. :ir. .r..a,. rr.L,i 7! 6 Mha or whic r abóut 42 pe,..nr is s

fanaseme.r oí hillioÍonts whch em-" se írorr liííor-'nr h lranses.

j e!aD,{aLsrral.na.d ow ,a fÍê i oveí most .Í tlro area makes co'seÍvàrnnr afd

êsourc€s, a necessity ÍÓr á!r .!rr!ral irrod!c1 of afd rLrar

q srorts!e oí íoodqrái'rs llrereis Orowns p'êssurc to use

rèsor .Ês ol warer. Ílro on y potcnLl6lso!Íce oí wàror ava able lor exD oitanon s rrre

t.i,qirs í ows wh oh oíÍe/ prospec{s to, devé ópdênl t. frêet the gÍow nq denr..d or

pran has been pÍ€p.,ed 13s detà ed ó SLJrDórti.g Vo unes) Íor

icu r!re n tho Proiect arca Mrfaee'nofr oí írours woLld

s!rÍ.e or Íqarion.xl wo!ld qreany e.h3rrce rlio lvi'rg standard or

3Íe.s rhe specirc oi,iecrives are to ncÍease rrrê output an'i ra se pêr

an oííectLve and s!stêi.àlre mamer wtlr pa(ic!iár omphasis 0r

e ,af. !r D'o.!'rtivry nnd i'nrrovn!] naluálrÊso!íccs manasen'ent

:: 2 e r 8a rr€d aaÍc! rÍe

.,,ar.Ír,e,s.Íb.'éfia'eas,ów{Íóps!^d.rioodirÍgaton(Sá.ba)ardwaterlra,vcsrinq

fi {'srkalral a.d a sorDarnrodesdysmall ivêstockÍLocks. nra.íed/Ío!dnÍiqatnirareas,

l2!2 !ooll ,Í!!atof (sêlálrál

:trrri Írq,re,l aq,,!lt!re s ê hisiorc and I rrre Pr.ject aíêa.

'.i.st y, !.dir onalstuctrnes, cons sti'rg.í to.rporêíy eaíhe

sríra Isà|d wrr.r lsd voiêd rorho ÍleLds Hqhílóws,howe

r,e sLbsequofr ow ílows árso. Floód i'riqaiion is no( r | 0h

n,eláb ty oí floodí ows Íesrl
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usuary ! oi,, arP !! 'êd ' _

3, e 3 q?!ed!Í!€!i-n! 1!rusra?!4r

qood so, Mosnv, smallstca/ns cominq

rlovJó!e,, dLe ro snra lvó u'nBs.t I Óws,

3 2 s.4 turs!.o a!Íicu4uraL?@Nq!Ór

l. veslock raistrs áfd sLbsistêrce ágÍ c!lturál production ir€ rho nra I sourcês !r nt'n'

n ilood nrigatÓd areas about SO% oí tlre D'DU arion s 6nsaqBd i

s!bsistênce a!ric!tLre Exsrtrg D'3cticesànd manaqonrcrt evels oí aqÍicu rLrc are vêr!

ow As . rêsu t, efo!qh is nol Droduced to ír6or tl'' rood and I nafcia requronPnlsor

Lrlcerta ntvif I ood nÍ Oation suDplY is rhê bá3'cÓnstaN n3!rcrruÍá

produ.!of .fd nnal dê!eLop e't Íhèío aíè cÓntin!'!s tlà{ tarches oÍ !crv iê'tile d'd

wh.h.an be broLOht !.der clltivatio' il wat€Í is madê;vá' aDr-"

Generaly(hosoils.ídropai'rarêashav€l€ÍLlitvand!'odso 
nols(tre lrodinq capac rÍ

On.etrre (o! ayer ol soiris drY drerelsltllé subsêquenreváoorano' t'oI' drê solaid Lotr'

ilownwar! poíco.tio. FaíneÍs Oen6rá iy pÍeí€Í to sow sorqhun on rhe bàss oÍ í ood

s!pFly avai ahle durnrq Kh6ril sêasÓn Th€ o lseeds and pu ses are sÍown i'r rlre low viri!l

a rvàlpstchcs !s'nq residual 3o l íro st!íe 'lrre pr€senl irruàlaveràqs Óropp3l arêa s

ow wh'ch coul be i'rcreásed bY píonsí co'Íol and orl nrnr 
'se 

or JloodÍlows or ril

nÍrents with Dr.Pos€d 'neas!Íês'

3 2 s 5 Ee(crrlrijllllIlt!!€ p-6-!€!aEneln

prácris6d o. êr Frai'rs a.d s opÍrq 9r'L'ri

Íom the mount.ins aÍe p usqod 1d d !P( i ;::
rho aveÍêgê yiÊ n

or áqficu ru,e I Proieil aÍeá aÍ-" v' v lovr

as,icul!ra tÍÓl!cr Ó.
Exsri'rg sra.da,ns anl nána!6rnent !ov€rs

Ufce'ranr llood nÍ sarioi s!pprv lrad rona

3 r3



neí1ciÈ.r Íiqrl or 'n.tio'Js, r

!os, nroÍí6dv3 fsritutiora a.d s-",v.e oÍcà,nr.rio,rs are thê

:: . :::r.,s fr,êc f9 a! .!Lt!fa píoduDlion.

s= t rp,,a r.ord r,ons ol gat'on sunply,

-r!.rio. reihnoloqios d!o rohi!lr oconomic ísk.

. ailcJrrlod rhar wirh l/npíoved cond tló.s tlÍóLul prolect srnpo(, trre êr'st.!l

iD,rr I li lo,'èft nÍisari.r systánr will be conve'ted iÍo à íe iable Írgarion supply

:,rpo, rlrc Íip,ovcd sysrem oí ÍÍganon suppy w lnot ony rase rlre e:sl'rq ow

,.nfi!! nrÈisjryb!iasoenhancerheexistinqsubsstetrcecroppnrralrerr Thswil

'j r, | í, a r fe r€w cash crops. The reductior I crop là lLrÉs ànd proper lra,!esrinq oJ

.,ons w flr.e tho íarnro,s 1o.ílopt mpÍovad íarn nc techniques.

;,. use or n,r)róved á!r.rlt!í31 praclices s likÊy tó .creaso tho crop yelds aid

tr t nr€s undêÍ Wnh tíojectc

a!rr Lure at (tra developmsnt pl..s lor vanous lrirr (órêtt àreás 3r€ q!en n the

SrDpo,!,rq Vollmes oí this F€p.í.

3 2 ro PÍojecr Orqêni,arion & Manase'n€nt Slldies

í.equénr cÍ.p là l(os acc!Í and I re

rêcovcrod. wnho!t ,elable í,gruon

improvod aslicu trar pÍrcic.s ald

Purl.r PÍov..o was the ínst wlrore €lío(s w.ré co.cofuatod I r961 to co'serve

JLoo.lfLows ol ln toí€fts lry consl,ucli'rO small dams !ndeÍ

fl toícnrs aÍe sp,ead oveÍ ábo!r 65 p€Í.e.t a'eà oÍ Pakistan. ÉLoodrlows oÍ h totreflts

a(ent or has not Leên pa d so la, to prapeny.ofserlo afd L

qrclr.oudDlayavita,ole n ihe socio económi. Lpriit oí h toíofr oÍ€as Fou,teen

mdroÍ r 1 rorÍ.nr areas rravê bêon racoon u ed in tlre ióur P'ovi.cês and FÊneial 
^qe 

rcLÊs



Co,D./ari!f iADar ta(er srna Dà,n oÍsanDario. w3s osrab srr,èd i tr,.r. : i
DrFa.rein r 1972 under nresuDêrvisto. oía projê.r Dr.
rar..'slnrrrêd 3l dànrs i Fofiowar Area. H ioíênis oJ arc Ktran aÍe lr. , r -.
b!sEPÍoj.crC (e, DGKhá.. r-lowovor, thsÍeaÍe numeÍo!s o1rre,lj toÍ6Is r r.,

.rd c!i'ar D íí.1s. n addinof, rheÍo €Íe a numbaÍ or n:Íaljs rrnachràe af.

':!r!Ff. snra Danl orltaft2á!o. was sstábtshÉd !ndor a pr.jecr DrêcioÍ lpor
Thrs orqàirator has defr ted a argo n!nrbor oí d.nl

varors p?rts oí NWFP Howev€Í oniyone d6nr has beenco.srrlctod so íaÍ whio

n Br o.h'si.n a inre work ÍóÍ water consorvario^ and ftood nanaqê nê.r s beÍr0 ourÊ.

and d vtsions of ptoa, aà octnstai. so íar ovar 400 ÍrêrÊ.

rLcrrï€s lEvè bêê^ cons!!.1tsd

. s .dh PÍov n.e, rrre work oÍ Gal Nái áfd orlrêr I lotrcfrs i,r rs close viciniry s rfdeÍ
sE sou(hcrn s rd l cn.ro at Dadu Howev6r, woík Dí orrrer r rnÍ,è rs or Kh dheÍ F^nqe

Ka'a.r,i and Khi.jà, L.ke Area is bê;rO co.du.ted by nrê ,espe.rve Ctírtes/D v s o's .í
P|DA S.dh rrieworklor(lrênranaqementoíhrl róÍ-ènc | Êara, aJK a rd rJorrh.rf

A,ea 
's 

ta.l1êd l,y tlre Íespecr ve depa(herrs

r has been obseívèd rrrát ie waÍk for conservari.. oí hi

FedóÍa aÍeas,a.ru,os.rêqÍaredsndÍêriona rra.fi'rqlóÍachevnq beÍeÍ esuts FoÍrrrs

án arrhorny liko Pntstdf Fod K.hi D_ève oDrn€fr aurlroÍrv nayrre Ío.rned for ilBqrarei

l arrd d,"ve opment oí irr!.,r
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Lrrrt^\sralre,pÍe!so!i,sa! ,3(|laoF lri,L,atrsr ) rJ,u,l

r[ 4L à ro s!êd róretrr F I'ad.a] ple 6lÈu . óói 'sàpnrlte '16(trq 
pàr Jr.',,el.
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trà-oi-lÍ5 fllH;iil L J ! r

àLtl I pàq rtrs3Í, 
^ 

to rt sD slo 6ar 0s6ql !' srrsr.rsere'rr tiarên p tsnJ usru str.,nil

'i r'€ arn6'l) sM. oJ se s0!.Por r.! rs p ie) o.{11 !xr

I ed r!oop.rl JlL
p!e abroh 0Ltr

:r,êutrFrPr 
^ 

,t€L1t

pap^'P..lL,e. r/.,or l terd^r Y

su'ars^s tuauêoeuPur useq l
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)area,o asod,.'r Ènp àr| a^,às Lo rLnq s.r!..rs )!3ura6È ?.

poou artl '^lera!ê9 po,isap se sao I sL|l ]lo .sods p ,. arnq ls p ,rra^'p dror: : .

a^rossar.rsxrsssa!L or p6rrosài uèrJo 6r0 suo r!d^ionr ternrr.4s,snrarrt r|..!i:
6qr ór!oi p!3 a6e.pu, azr!r 'ss.ureq or ràpro !r 'sr!êror | (t ,o sÀor1 r! !ratri, i :
ro ddors à q?,êp'5!.. 'r0^aMort s' 'èr3q1 'LÈ)s ted L t{r4 teurn.lo êLrr 3L

s,a^, 'o.u'l s( e3!s elr.sróuór0rrni.

Í,.xol ll'H ló í,rd lhi,oll,o z , j

stunl5nuls io 9NrNotslc 3l]1 19t1vB1S
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:.,mar on oÍ sand bafs iB6las)

o3r,Jqs (o stlctr-"s iÍoloh
i'r íont oí ofrtake.hanie .., r

impdct oí coá'.er pai cies 1lt.J..

Á rrr. al!"e plefornê.a àlvo,se Y

D.ob ên, oi Ío ns Lóudórs rllowis,

I I r Prarfifq asnêcrs

Lr.,.l.rr.a.h,evê(he.l!a p!Ipóse ol ca'sêrvarion oí á.d 0rorecti'n iÍom trre hr r'rrefr

neasurêsfcodlobocarêflrlivpánned r vew orl re spe'lrr' cof(1r o'rs

rrlêr.sr Ê!r prope' planífq ors!crr str!.tuíes, thê lolow ns sr'rd es

srld!Íes a. hi to í. < - :

Ge.nlo,phó o!Y

ropo!iarrhY;

Pel0 ooY

aqrofomv. ánd

Socio osY

TFs. srld e5 dêt.Ím rP tlro suldbirtv oÍ

DUrnosp M r reclÍ .a ard ê..nonric viàlrlitv

A. mDot.,,t dors.ler.rion, d!Ín! nre Da.ring phas€ isrlLastudvor present !r!ma'

sotleneftsfndtlreráqrc!LtLÍà and otrrer re atêd pracricPs afd acr v I es Wàlcr'benq

I s!ch árÊas, is á scioLs concê'n 'í rlrc !rÍiÓus !sêÍs Ge'e alrv

^rles 
1oÍ d visi.n !í availabè s

aopo(ionrrê.t acc.rd Those r!les slrÓuld bê careru v strÍlren'

.he.kedh€íoreenrb.Ítn9!pofsoectonoÍstBÍo'DLaÏrrqorwateÍconselváror rtrre



irc L!.- !i !!Í!e!!!!

!i ,ydÍau c sÍuctu'es .íê !€.êró y usêd ío, ,iannq.g h I toJ,enr

. oo ay acnon dams;

. Mlll'r!,Dose daí'si and

. ÊLóud d sÍ but on/d socrson sÍlctuíesl

. Bêd stábkzêrs/Lêd si s/bod ba.sr árd

. Clrê.k and cofno we Ís

. orvè.s of dykos ror sridifg í ow to cha'nr-" s;

r C,.ss dyket Ío, smallspates;

. F êld ,.0olrdnrq dykàs.

. F!Í pÍorecr on ol banks à!ái,rst erosionl

. FoÍ ra.ing ol act ve chanrelsr and

. nèr,td.c.o,o,lo^\
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urês depDnds on dr6 sp€. {;
be tr adB Decisioósíes6rd fq

afd íruàrry oí ávairab6 flaad vourne di

a niaster pa. shóud b6 êvoved roí ihe e.rÍe nerw.rk or ch.rfe q

Iyp6s and sDes ot rlrê proposed

apnn zèd .ccordrrq ro rhê áváilabiiry and inranted usare.í íoon i.r

lLnplèNemalon orogÍainme shoutd be phasêd acco,d nq ro ala taht,lr .,
Íunds keópfq rh€ priórtry iiom !psrèám end t.Ire downsrÍêa,.

s'te sêre.tiaf should, in additior ló rec,rfniêt corstderaro

I
I
I
I
I
I
I

tre.clciá,yco'suta!o'sandpárrjcpdiio'shor dLeefs!íol nttrÈDtanii,rg

socata.ceplabirry ot rtre sr\rcrura i erve|(ionsis

335

Disfte0,aron oí r,rê Íock su

nhafo er.. The disi'Íograred marrêr .ê boudeÍs,oÍavo,!êbhes,sird,strandcay
eys and rudher downstêam by dre run oíf caused by ra íár afd

snow'ne r Hi toÍê,Ís p av a D,imary role in ranspórrins rhe scd rfeft downsroanr. Ttre

í..oura/,:as and |)iedoorr pta fs Í.íned by rhe h|t loÍdrrs aÍ,è thêrêíóÍê under!oÍrS



Keerrnc t,ese asDe.rs,n v'ew, rood manáqement stucrure

dês s.€l w th a rr'!rh desÍÈe oí rer biltv ExcesslvÓ d€Dosit

withi,, a slruit t nê u ness rr,e crêst ovels 6Lc aÍe ráisod On rhe otrer hand tlre de srlted

low này.á!se err,rss ve scouÍs i'r th€ downske..r nrerebv !r'leÍnr 'ns sÍucrÍêsa'o

eradi'rq the.haffês t trro downsÍêám Íorchos

3 3 5.2 Genera 0es4r !!!!r!!er

rlrê íollowLn!r bas. p,f.'r)ês sorv6 asgudelnes ior aÍivfg at a satslactoÍv design oÍ

íow dist,ibutoi ac.oÍdinq ro thd êx'sid0 watBr

D.s qn sr,óud be bêsed nr.t coÍespDfds ro d rrêquen.Y

oí the cost órstucxnês a.d trs

bo íLê:ible.nouoh rof n.oÍPóra1 ns

bó mad€ ofloca mater. safd

Tho desq. slrolld bê simpe rlbust and êasv

shou d b. Í.êc r o'n sophistcot€d èl6menrsB q

to opê,are and 'n.i'Íaln t

'novnrj oares etc as rar às

be -"nsurcd io, r!!n€ na {c.afc€Easy ac.oss ro tlre projêdr sits shoLld

329



senên. rr es srr.lld be co.s! ted ánd enÍlstêil drc dutÍ

!rat.h.veÍ thê perloína.ce and saÍ€tv or thê srrct''è

Wreie vàlrc, darrs.onstitutê rrre nróst elíêclve mêáns oÍ cÓnÍolrnq' "'servn! 
a'd

urlnnf íood róws n Lhc case ol hil

Fa,smei€Ís that req!Íê deta lêd €valLát on bÓfore dêcldi's àlro!r the mpre fÈf(at Dn or

adarr fPa(slar,nrostóínrelrilltoíentsolsu6ÍnarárdKhrdrêrrtr 'an0ÊshavÈfreÍ
aíd ro aíd ci'natic zn's

eqêtativ. cov€r AcÓordins v' rlnee írarrt troblêm3 aÍ sP:

hY and quantità'v€rY nrádêqualê:

Tl,e potenta eva0orario. boi'rO verY hlgh n lhê drY '
ldss or sio.ed wáte' surPassP

as (sÓwnspêciícp'Óbêms'erltl'qa,Droprátê:e'f i:

a se.er6 d€scription ÓÍ dlo des!n oí hàror compon'nts or ''rl
r,aiace'neni srutt!res, o. h ll tÓíefis is aiv6n i'r rhe lolowf0

Trre .on veqeralÊd sedimÓnrarv rock hllh p'oto( oi

sedrnen( rlierebY apprecablv rêdudi'iO rlre !sêÍ'rr I'rè dr rhe dam drê

.to.t s t nq !P or tho rcsèÍvon

Ofo way.Í oleto'n nq those !íob€ms s to 
'onsÍucr 

De àv A'tior lor Reclrarlcl Dánrs'

Thê pLí,ose oí aquÍ'c bY \aaY oÍ

pêrcolalo, nTóuqh reserlan bott.nr and peÍpheÍv once the wateÍ qcts deepêr down

anding t. (he o! sri,ríl !r.oun!water, ir s sáved lron nre tll

c.iLrewirlrd'awitro!!l wells or orlr.f opri'na msafsasàndwhe'i0qr ÍÈd s!drdanrs

a,e us!ally 
'rot 

provi.led wnrr. witlidíawa svst6m of pernrarEnr 
'a1!íe' 

Nêverth6lÓrs'

wd,dÍawa óí sio,od wátÊr i. casé or dro '6êd 
caf bs arrecr'd nÍoloh l€ÍiporaÍv

orchards n trio vci'itv nnlve o' qror'dwa1€Í r!'lr dams ca'

s!bstá.1ally á!qnr.nt llrê s!nrrLês tlÍo!gh Íeplonshhê'r or frê aq!Ier



,lAtN RODY: Eat$ttl is ro, consnLi.ring ihe bo.ly or tr,-" da n

dàms r.y le consl.!cte.r. C.f.rerc,

acofónrlca ly sr?c dlly I vêw oí

d'rrc!rt Io boíow, rockíll

,s lsLáLy rot llstirêd
ol lril t!Íert Íese,vói,s.

oe danr s nre r relÊ rr a Ía\s !.en,isd

i ,i...s.r rhe resaívon Deteín ,arion D, tr,e q!ant ty.nd I ow prl l

r.!!Í ,.qL re Êrte'siv. stLdias w rclr,, ay for r.llsrr ed ío, sna

! r èr i.,r,.,q', 1riêÍ,è are otrr€Í posriv€ impêcts ot dams

' r ,. rrre .'Íl slpí od ro livèsrock íóÍ dri.k nq ann, somcl mcs. lslr cLlrLÍe. I' areas

. ,", Pe.'r!,s !)êi d,ed up roÍ fra'nittenr perio'Js, ía,me,s boÍow |)e denos'te'l s'l
í oic É'd áfd. nrhis way,.f au(onratl. desihaoon ornre

I aadri!n to supD y oÍ lo{iro sorl.

(arrosssoo.tsds'na ê,Íibutary.l'aff.sbrÍèvê,
m Thêse d6ms a'e rsra v l)uiLl as essenral.o[ponêfts

.' rràre,sh.d ráràqê,fe.t p,lsÍênnnes aln.hed res or ,naloÍ

S,,,i dansoílussrlràn50rtlr5m)heiqhtaregeóoraryco'srÍuctedofIrehir to'rents

po.efts oí á typical mrliipurposo 1cr.ópL pówê, qenÈran.tr)

li'r lFiq!.c 3.2)on rrir n the lollow ns

Fi,irorteanriílL:onpacr6driayorsoÍsunábethckncssa'rllia!i',qa.eftal nipe'vious

..,. ol .o 
'es 

ve nràteÍ al foÍms the nair body. Thê side slorJês oí ÍaDezo nal sect of aÍ6

Lê,a,\rr !í lV:2 to 3lldeternrinad to Íêsist desialr tr,ro 1!Í0es ar.l t! r,Íovide

;, ie ,,r . ,,o!s .ve, 1l,E phr6átic rinê. Tdp widths arc Sc.êra ly k.pr ír trê ianCc Dí 20 to

:: rr 16 r. I nl ro la.jlrára accêss tho !psreaÍr s onos ê'e n,otect-èd by np ÍrD U hànd

' i_ .(lstóf.r0.i'rst[cwavosplash.agraver spla.el on rlro
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sPiLLrvav t.^,,3 sa,l.llèspllways, íDossiblê n tlB selected s te cónígLÍario., can be

w,rr, o. wthoor mod Íicarion Avaiabi tv oí su.h nannalsaddlês

q,ê.rtÍedf.estrre.óstoispilwày. . tlro absoncs oí náturê sdddes,lrrespllw.vsare

:..at.d dr or. oí 1r,ê bêr.l,esor €d9ê3 ol rh3 conr nÍig h ls. s.nrê1'nesÍock excavátof

,as r,r ri! Í,,:í!re.r tó To. Íó,mifq tlre spillway c,6st . an aDDropriate lenqlrr' cÍÈn efoth

s detemi'red to sarely pàss t

rr rr,e srilway cÍest a',d dów.sÍêad slope to the béd ot st'eam are caópósÊd oí sold

,ocI ene,']y disspaton nreasu,es d,e nor requren.

rs.!,.r o, solr,oc ( ro,mario,rs, concÍsting oí dro vulnerêb e porti..s is dofe ro rei'íorc€

tlie row Darrr RirroporCálionp'otêctlonisgeneralVtrovd€drosoDaÍarethêspiwav

Í'om rlrc 'ia i ênrlrarkment.

n,e.t s netern nBd Ly a'ldÍrq

.evati.nDrrr r.ar ':st r,eteeboardshóLd, ffocase be €ss rrrJn {r,e {rcDrh or

:Li3/ íor nro roak dschaÍqd oí dêsiqn rLoor wàvÈ ,i !ercrvol

WIIHDFÁWL SfSTEM: A wldrdíawl systêm in rho shaDe oí á holro,n o!tlot 
's 

leferállv

i,rcóÍp.Í.14lii(labodvofdamswharoÍ6Íi€valolstoredwá(érise.vsaqed Thebónóm

oul et €sseft ally.onsists oÍ:

Co.veyênc€ P po- iner and

OullÈl Slruclure.

s o.ated à14 suitáble plácê Ón !psteam sid€ ol thê da n a vrelltvDê

n er slru.tLíe is d€sráblê as r r€ma rs êííecive even wnlL substanfa . l'fs uír 0i tre

nc,ótè cyi.der havino opênfss ai varous ov'4s afo dro

.l 33



C.nvÈy.n.o tr)êlina may hêor rorctrrê óÍsràél

Íeq! 'êl dis. raÍgês at rin.s oí need TlreJripciino

D,eveftiof .í seeraqÈ àon(l n The olrer efd
opefi,aJ o' cros n9 as d-ès red.

or su tabé da'neo (Jr.r.a. r. è.si :he

rs lo be Drolidól w rlr clr orr .. I 5 i.r

or prpê rs r ited w Ír a sr!.. qa:e r.,

is !êfera ly an mpd.r typs enerqy djssiparÍrq boi hàv ns .
Ths sr,u.(Í€ pÍovd€s a smoortr Íánsrion

n rs dow.sÍêáÍ..

pe, Dd rood n.a( wh.rr js rhe

ol the semi a,id u o.e ,r Pak ían. llie Íêê board, is

'nwhchcasemf.ÍdámêaesioaredawfsÍcanraDron

3.3 5 4 tLo.od DisÍibltiof Suucrues

I ow .Íesre.J wÈns separared by

dvde wa s afd coníned by wnq.wors ar orÍ€nres oí narlrat chann€rs Trre crosr

e,0Lrs áfn erevalofs áÍe desofcd ro hydràu caly dsÍiburê rtre fcomf0 íows rD Dre

nrfc ro warer riqlÍs óÍ varous usor grouDs

szinq .t nr. skr.rLÍe rs b:sod

sei-ècrcd i. r,ass |'e 5O yo.r pêak

a br.achÍr9 scrL or, Í re!ri'ed, is píóvidod ii did 
'nàÍqinalb!.d 

(.r Íe ease oí h o rêr íroód

têá(s Tlre fte.dod DO,l of !í oa^hón anrbàrkDo.(

re n.o.rnr9 í Dw exce6ds oe c' ( calválLre a.d !€ts wasrrod

av/ay r n,s .!rona(ica lv Íeleasi'ro n,e drc6ss Í1.w.

F ood dstLbltors Ceforá y àcco'rhodars otllakos ot Ísari..craf.6sónrheupslÍêam
drdÍaw íÍopó'rionato dis.rrar!es and íeêd (hesê 1o re

.orv€yai.0 crra..ê s {c.nals) eadn! ro dro cutivatêd arêas

ToÍenrs NÉSP^r. r934
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r , e\L aí the sed

w drr, 
's 

blo.k€d bY eailrontr

a,.srs i,e .o rsN!.le.i res Ths llaLri'rs bo:es 'Í' 
ado oÍ

ij 1,",(,..rSWGN..3wiihdr6slrszeol6ii.resx6 Stofê!r'nro'a

5 )!,,rr! nre r,lled i'r drP lr.xes and th. Í'rrished str!'(ne is Pro!dÈl wlIr sk i co 
''rete

r!d ot 4 b 6 rcrrês th.k.êss Tlre c.ncretê nol o'Lv sà!es tho w Ie rr''n sa'd abíàs ol

rDact oí Ío i'rq bo!ldêrs

u, dc,d!Í:eswrr,slopo!5co ov d'd if ilie wetr bodv wheío

dd.,:ri.ranrel'srobe .anlaircdrowaÍdsnreirÍqar

sree !.lossvstrn ae reÍàlv rno!e ro be tÓo soPlrsrcarÉrií

lif.,, í.un, ..f f0.,at onál ror w.ir ol ÍÊpa tnra nlerarrcc rvD 
'a 

avÓlr or í í old

,lí, hrror s!u.iruc s slÍNn r, Éiq!Íê 3 3

wnLls secu,. lhe exlÍ61rrt €s ot weÍ c

as,e1a fÍr9 walls that have r0 res srs

a rd tl,e êal1h p'ess!r€ .í bàckl ll or

esls and coní É Lre í ow Iri.sc

t,e s(ai d if(l,lYrar. lorcos oí

\v n! wa 15 iro a so.o rslrl.Led n slone nasorív or gnD Ón lroxês w'th d'rt 0 wa

nlê,n8rrli Ihê.!1.11 w.i..1sas a. alli scour dêvLce T rc top clêvaton or 1rÊ wn!

.!'lLs rd.s!fêJto.oftantlre5o Yê.rllood paak Íopwltisare'J'neÍallv (eDrberwcer

ltt,sLcant Arrcr: Írre ,etard .O rlow têtds to rleposÍ ratlier Ir3r s!rotr rlc bcd af Lhe

rrDstcai,l,l. ií lh. wen BowÈvcr, I' vew oÍ paÍále Ílo\a posebrv d!Í r! l'w r oods

t afkei oí labio. lland n'cke{l ston_"s s Dr'vded

sfo,'nallv 1 5 to 2 O Í! wh's lonlilr (n I ow dne'ionl s 1o 10

: I r nps (lÍ: L€. 11 oÍ we I ..ost alrlvê lrre rivel b'd
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I
t
t Lenstr 'Í 

nre àpror 1! 'liiPI 
f-èd 

']/ 
hrirr! t jLmrÊ

.al.! atd,s Ír, |,Ê re:i ,ls.ha qe Gab(n ílátt'esses w lrr sk i '
ljÈo.Ucêd5L]].P55lL

!of 'r í!Ów rrowevoí

i.r o r0e. pc, .'js. iÊEp lrolca shou d be píovidád n thê sk I

e íroor nrckr'êss be ntrêass

szi,,!J or rli. oíllake s dono 3.codi'rq sdrved Dct'iled voltnrrÈtc

aváiabil'tyoÍvJarcrd!Ír9íleshÊtso'!áriDUsprobabl'ros sdÊtern'edátr'e 0caion

ard oili., .low.streáni

onr,e stcanr d6reíni'rnq tl'Ê divoÍtÊd vol!'nes Íor tho vaíors olitakês a!ansr Íicd

.at)aliit os Ílr. aÍe.s seÍvêd a'd the uálue oÍ o!lp!r' !is a vis rhe walDr nonLs aÍ€

ortír z.J lrY varYrq trre.aP

or Lot, lianks. Thesê aíe rdma[Yopen I ume

,i DideÍ 1o iIrir nre T ow Íno nrê oi(trkês dunnq veíY

1ro l,ead.ver.rest ex.roads the desn€d kmt

sho( d sran.u !ps!.anr ot nrê we i or ori0

iypostuct!ros consÍ!cred i qalrion boxDs

htl, pcaks, 3 hrêist wáL

t isatión canals: TIiêsê a,e ealtrre' charfês' if 'ur 
lrlL sector i'r una!oidahrc shon

,ea.l,es . al.vJed n excepriona cases)' cÓnvevrs dlerred warer b nrê r€ds ro !c

.r rhosc cl,a rres is r6lated

trríio,rant ro.s!erarion r!h e d.ieÍnr 
'irrs 

rhe str€ oí a Daí c! aÍ clraftol is llrc rardLig

Íarnêrs. LárlloÍ càpacioos àre qe'ora v bevo id l[o capab tv or lrr0

Jlr fE's wh Ê s 'ra ossèr !!áteí cÓnlcved ro tlrc I Èlds duíno ' siver

e!olv,i! a su.cesrluliêsiqn Rèqula' ma nterànce síeq! Iod roÍ rl _"'on!evátcccharfr s

r s Ller.snor .l te.inro rls or ba'k eÍosion 
'nav 

disr''r tlre prisnrrric sÊ't or tfrl á|c't



3 3 5 5 Q*e5 allttulrart'neBs

F., s rq e ,nJreLies ii n,ê ,êád Íé..hês betow

v àble i,sr.àd 
'l,v€.sordykessojecrin!obliq!eiyrorh6Ílówd,.ctonareusejrr.d,ê

óíÍákê mourrrs {FisuÍe 3.4)

L!,rr,èa'rr, 1,3vó afd brush wood car ed Saaiis whchcaronysrailaqar.r df;r"
r1.i, Í oods êrodo a xl waslr 6way nrasê dy(es der/ !Í,o tlE , pa,ia,s .,

GaLr'.. rrox.s cáf l). .dvr.t.qeousry used íor.o.sru{rtrrq {{:ri íriveÍs on dyk,ès Anarri

s..'r ap !. oÍ q.t.f nrl{,êssês óÍ lrá.d pá.(odston..f rl,. !Jr3r,eàm 3lo à.d à,.und

n necessary. alteÍnatively

ÍoD,iate sco!r apróns Foq!láÍ ma ntÈfi..ê s essêi(ia íoí

sat.facdv oD.rà1 o, .Í rhè dive,s,on dykes lSala s)

Ea,(r,Ê. c', lia,ik i .,its aíe qo.êra ly cofsÍ!cted

sr n!r. rrral wo! d .rlrcrwiso danra!te crops,

aL'se ross aÍ waror

, É, r'rs lrivnr! rla1.,, !rhls

alofs banks oJ steanrs to.0frr n 1rp

íos!ltn! ii dcn,ivari.n or d!w.sl,eàrr

ly.ómol.contaciwth n!rdarins sheetírows.eÊili0tb3

rmnL'ed: nsrê.d ol eaÍtrwoÍk prcvês

,, r,rÍ3le Ílow à.d lo.ger.o'

rrr. !rrsread, sro,-"s or e iba'rInre s slrould b0 pÍotected b

a,,tis(ó!r aD,onsare alson,.ludod ar. 1..
arlrr i Ly,.eàideí.q channels s i. fJ" ch0ckE'l

3356 !\srtlreE

Íisaton cl,!...3 íor DorveyancÊ oí spdre havo arÍeadY be-èr dcs.rbod unde' se.ton

33.54 O.cas oralrv, eartl'èíL chanfe s to dvoí Ílood íron one

rafcr,ns irÍipoÍ, rrivc to be D!nsÍu,ired ÍoÍ pÍopeÍ !l'lzar o l

av.,s on Su.i, d,ve,s o,, .harDcls aÍe !s!ally r..ru red to o

t ír c!rvabe á.d reso!rcês
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s er. n nre sett ed area rea, ihe ,c.in,e Í nrajo, J ro, rl,.s.
,. _ rss d,a naqê strucr!rês lcnlved, suDcr passaqe.rc) on n'e ro.d

tr. '!r.0ert lrody íoÍ sêlá d'sposalóí Íêsd!á Í.ws.

sess-èntar JoíeÍíLcentwoÍknc!ídveÍsora,rddspds. .liáiin:s,
qrow{h, êf.roáclrmènts and Ê,osion tcnd ro,-"ndeÍ thes..lrafr,a

3 3 5.7 lpus/crovfes a!!L9!!!s,st!

rr,ese neïs!'êr a,-è Ce..,á ly imp cn6.red i'r the !Dnêí earc

rvÈ rilre ' d{,veoped b.nks Tle n'occqs .Í ba,( e,oror óÍ(0.

devclorod orchar.ls ard lras to be.,e.iêd by.o,roctve

Si{Ís a,e corisr!.rxl ro mod íy thB àDrJroácr oÍ

rocar.ii .,, i3.k o, a w.t, b,idse a' hoadwoÍks Cabnnr borti havê s!c.cssrrlry bêên

aDnLed íó, riofsn!c(i,r9 sorrs, !l'oynes afd sn,ds o. Swataird Pà jko,aRvers , n,eNwF

Plrys.al nr.de rcstiiO s Íeq!tred ro det6Írn n€ tlrá sliaDê and s ze oí sDurs, OÍoyfês ánd

r r í r; !!ri!!!lb!Lj!q5!!!r!r!5

l, às llood wals ann sLone Íev

a..o,l.q b oca Ílood na'sseneft Ícqlne,nerls (Fisu.e 3 5l v.Ítc. íood wa s aÍB

.r's!uLrr.d whe,e or raÍ.ls have Ireer devoloped c ose lo shnrow snÊam banks Thà

,,3row sÍ r,s oí o,cl,aí! hnds ara D,oc o!s afd cá.f.t.íro,d ro conrr bute w le st Ds of

d,d,eqrt€d lo, fonsru.ri'ia e,nbafknenis



TYPICAL CROSS SECTION
FLOOD WALL A SECÍION



F ood u7a s a.e !..eÍa ! i..stlcrÊd n Oab'oÓ boxes

Íequ Íed B!, e,l s.r ii. ..Ír.s !àve tÍoved io b€ v

s': .demÓnstatedvorvêÍíectvèíveÍ nai'Lns tapablrresàlan

c.oronrc.iy i\rí I rr?..í,, rlre applé orcl'aíd sÍips aoi! nud Mala zai 3Í'ê' $e

_ ar! orrrer locdtions Balochistan

d od w(h ápnroprlare apro'sá11o'ato's

. s,Dnr. s nreátê.i'rg vàl!ablê írvesnrsnis o' áqricu rdar rand Hard

I sD".,rLed sDe/we'slt, 'n 
à 1 5 tÓ 2 ít thlck lavdr' a

?.a aydr oÍ 6 t. 9 nch6s thickness



sr vá ualr e lrened ct o.s or 'ra( rc íor

solrc8s havê d€rem..'l 1rÈ .oursr 'í
7.r o's Tlre !so óí w:rêr íoÍ ÍÍ qaunq rhc land I'as bD.i pÍa.r sed

,PÀ s Ly l\írar benss n ira wórl How,"ver, sfce aro 13oo's,Írá.
a jr r: i i f,Dwodoe r. war€í rh€ dryêfds ro .creisÈ orr rr o.r!crion The

'. r!.s 1!r rhe lse óí ánd and warer resolrces lrav. r'.r
nds a.d losens, f!r r€rtt-è nrodlctv. íàÍns

'cso.'.es a,e Inr red whle nrÊ dêriàfd ror dr-è í !so

lró !!DL ari{r oí rt.rvê opr.!l

te oí aboul 2.5 poí.ê'ir w rre rhe rare oí d.r.as. is aLio!t

erlev0 dpcdcounries. Ïora arab È áfrr.r rrre ear(hrsab.ur 3 5oo Mha,

1,55r Mrr. is !fder curivarion.

4 L^NO ANO WATER POTENTIAL

rrêa, y 250 Mha iofê sixrlr oÍ dre rotal culrivatad aíêal s urier r'rqar or by cafs si

rrlrêwplls .r. nfJ is píodL.n\s abolr onê I ríd oí rrr! ior.l q obat Í.od Rêst oÍ drê

abo!r r,300 Mha is pÍov lnro rwó Ír d .Í nr,a vr'or 1l í!od reqrtrÈmenrs

Or rtr. roLnl ,' rjárod J'ea ol the wo, d, o.o th rd s lo.áred n Ch ra, w r d nd I hns l6
rror.r',t, ra l.vren ry LrSA whi.h has r€arly I porcor( artrl P.krsrin s ptaccd ,.uÍ(tr w (h

rLolr 6 5 p{rrn,L DevcroDr!colnVrospossoss.eanyl,900Mhal55rr.rcen{)oirhe

",a,ê rà.d or 4hcir abori 750 Mha is !nder curiva!.r l.reaÍ y 4 Mha rí rrro .Ll várêd

àrd suo,r(J out dr !,odlcr on each yea, dre toconveís o..ícroprànd tofo. ê0r.ul(tral
rsÈ5 ke ualse(lenrófrs, íóal syst6nr, trdusÍiá as rl's er.ftr3.rrmeft

s!'o.ecd.9 ,1ras.!'ièpiop tio,i, ths r,.!r3tiveconronerr

Lrn ie Drpc.rcd ro do!L'lê n rlre nèxr rlÍêÊ dècádes w rrr no.1ot n..ncentÍated Ln lhe



LAND RÉSOUFCES OF PAK]STAN

ÍorÀr qeD!,árf . aíea aÍ Paksran s 79 6l Mhà Ol ths Fdrroíred Aíe' s ab'!r': ::

tv1lr. I r randL,sc stat íics oí Lhe countv aÍe qivên nIablê41 PakistaI 13'I'=

d !,dcd rro sevef lrroad Íeq Ó.s as ÍÓlrows:

dÊlineatio,i or tiê lafd

topoq'anlrv lrvdÍoosv,so,v60etatiÓ.afd ánd!seaswe

aspocts Nr.r.r a.ddÈqíanaliofiss!es,ndproblsms,rlrancausêsaldellactsa'dpossb!e

r.nrerlrálire.qores also d JreÍ íÍÓm orÈ rêo on to anÓth€í

Maláka.d and HJzárá Dvisons' N'rr lern Arêas' a'd MuÍèê ar'l

Kalrul. Íê 1s s of nawálpi'rdi Disricr .overiÓq about 96'340 s'Lk n

Fhysiosiàp r ca y,1he,egioniss!bdivi€d into'naLftái' s op€s' qíavellv lánsa rd têraces

and I odironl roess ,nd al uvla pla rt TrrêíÊsio'lscrdrácterizedbvsteèplvardvo'v

steÈDly dissê.tÊ.i ro!fla i slones w rh hiqh Íe ief amp lLde qÍcát variatlÓ's n reg ofa

.nd altit( nar Í. lralr; n amounr iÍod arid to hunrd' i'r sêasofa 1v non|n"soonár to

ModreÍà'rea ri i leinFera!is írom sulr tropical(ír the valoÍsl to àÍctcri'\ hiqh a I'tu'le

rlxo!sh !emporate{.ool, co;, verv cod)and great altn!dirralÍanae lretweef l 00Om to

3,6OOn Moonta. mànlv unstable ercessvov dÍai'rod srrrrl'w io

nr.dc,a(cydcetqÍ.!eLvloa'nvsolsonlredrocks's!blecrrosoveÍêsrrêe( r aidqulv

over) and lrigh Ía 'Ía 
BÍÓslitvarrdso eÍod b itv irr lrlm d



T'éLE 4.1

LAND UT]LIZAiION STATISÍICS OF PAKISTAN

L-

12.?

Ícenrase or RcPodêd ÁÍ.a

;;, l-;;,; I ,,,, r',",. L ,;,, ,;"1962 1967 t 1972 | 1977 r9A2 19€7 199? t9l

:

1ff 651



.Iaii' 1,e lfdeÍ re,Detla s..w: s oDes i)er{ee. 3,3|0m a ,.
I í. rês he(4eêi 900ir' ánd 3 300 ,l

es bÊtdec, 300r á.d 9O0d a,e

'..1 r,,c d sse.red rien noft D

y n,e í.!,0,r ssubd !,do,l .ro d ssocred l.ess D edmanr. ver r a s, í.Joês

sevê,e y !!l êd laid.

berweef 250n árd 9o0Íri ra.Íà mis rr,e a,ea r,onr se,i JÍl ro

wirh m.aiteÍIa!ear bas ned r.rÍrnÊ.. ry

ren Dní ol nr8 ro0 o.; ir\ rê lperarnê, ror ro v.ry rió{ I'r

s sulrd vided inro

,, "d dq p too , .i',

|i'na ayê. F eitDUft Pta.s

'3 lver rawa pf{li DÍsion ard foítheÍn srp or Glrrál

5!hlnA,.l hot s!btoDc. nronsoonal n rrrc norrhè,. Da,t

:e,ri a, n h.t subtolicál nror afd s.!n, west n pád,

nrrrewÊsternánd



s ie,oplryt. co'nprsnrq so ri
nre Die'l iorr ioess n.d ,iver I

,ere.l ro.( pla fs;and nounra

lràf€dqÍ.vÉrylóamy.Thereo,or spÍêdóml.oniydrvlàínêdÍ.,whêar,i3:.'
mi Êrs. peaflrs a,rd nrusrárd loca ly ÍÍi€átéd from sma I daÍns afd lro n .J,rL ,r '

. ónq már slÍe.ms Thê roq of also nrovdês qraz ng oDno(lnres roÍ à .'q0 i:' :

421 'risriêd Floi,Le

Ír, s re! o', trÍr !des .ana com.à'rd aroa oí fd!s VóLev in PLhlab and s ndr, P'i! r-is
JrÍ Fca,awa, Ma,dan Va á | NWFP coveÍi'ro 165,400 sq (r

Tlrpreq'of sdr.,rcro'redbyrevê ro.èárlyrovê,olda.'is!brecenÍ!erpársis.ii aÍ'l

t. s!l,lrhid srhtoDcarmonsóónalcrmat€ i the no^henr part, árd t. senriari.r . rh.

c..!aLand th. sourhéo na'ls and hvrérárd lropcá

ard so I r, d srb1,.r,ic. nronsoon.lrrêd toí4.ê.n i. PoshawaÍ Ma{lar !á 0 !!trri !r'Êat

d!,ê,síicaliof rs.3.nónsardytocryêv bui oa v and.lavevso saÍedor narr TrÈ

,F(.f.ionr.i'rs 'i.arry 2o Mlrà ol c!lt vab s land ahoul lve Mlrars surlD' rs íron sàrn t!

aid vraiêÍ oq!r,iq rr,.,eqio. ss!Dphod witlrilriq

f.rr!.Ít a,il s!rtl.n€rtêd tiy tubaw€lls cotion, wlrêi1 ri.a suqaícan. are r)Ír ian

c,o0s p !s s!hrÍ.rral and toPi.àl Ílns nrcLud ng marsos c krs papaYa, .'corru( 'id
haf..à A.sdes, !esto.l píoduction sa.inte(lÍa paítofrhetr.0ated.g cui!íalsvstÊm

42a S3,'Jy Dê<c'rs

This ,eq,af inc udes Ilia , Clrolistaf, Thar, árd Clraqa

T rp Íêq ó. s c rara.tê,t6d by á hlOe mass oÍ Ío irs to lri

.iêa5o..L'pp{lL,ysand, d!r.s 2o 3optr.cntbv oamv nrcrr dqe var evs rrid dcêlvc aveY

Íats ,'Js.È,r n./u,.,veiyhotslmn-è'sJndmildwnreÍs s1Í0r(J du.tv seasofa i'nds



': 
:r1 . r .ênlÍes an(l s á .óInd'.. scêfe. ti,.r.g by ta rsh!ira.t

< r:11. .anrÊls) s the Dredom nant làndusê

, r, ers, qlara, a.d seásorrál ír!,L,!tê.1

.!r' r'nJ sáme g,oL..lwa(er à

DlKl'af, DG Kr,an, Ko'u, Sb n.d KachhL DsÍ,crs

r s cr,s,idrar:el hy \rf.p y

'l ssLr.LÈd ',!!.raf s.pes wrlr nnervê.oq naÍow and h,oad

. lir uJ{r Ín. no.lêíaray h'gh (1,000 2,O00m), tc hsrr l2,oo0 2 5ooml rcaks, tlra

, Uh,,si o,e ,,èad, fs 3 520'n above sÊa lever lJDp€. and ,nal.r pa( oí I rc vàlr.y

.inr, i,is ir,.vc y {a.s aid teía.€s The Íêg'.r is !ory Jry !!i1h p'.atort of

p,r!,o,nerra í'at,lry,'nn r!f,\Íecl,a,oêoíaqriÍersardv

J,Ír ryrreí àr.l Iosen arn Tempe.atlrê váÍes íÍo,r slblnJri.r t. tempcl.re iwáii

rí.,n,t3 n 1.nÊs à,ê lá,!.nV story Bnd baÍ€r Gróvelly 1áis ànd Ieía.es.ofra n sÍofqly

.r.r,eoL'sí:30%rn..o.ten0oravelry oêtrry..Jgráve y.ayêyso s ThecefralDa.t

nonÈ'arery cdl.aíêo!s, Írred.

rfê,.q on fc Ldês cwíd.rOstrict, so!t,eíi pads ol Lasbcla, Karach, Thatta.rd Bod'.

, qr,r: s .,.!e, f! abo!t 33,7so sq km



427 La J Clrssiíicàtions

Trr€s.'soíPákslafll,llÍorBntAreashêvêbeenclassiÍiedlrtosix an'lcapáb tvciasses

ac.o,dif.r (o rlrc Brrsa! oí ne.lamatio. svstêr lusD 19501 Íhe stalist .s Óí land

c.n.b ty .lassÊs are s!mmaÍ zed Ír Tabrs 4.2 afd aÍs srr.

l'ótêro0êno!s phvsioordprrv i,'c!!d nq owh rs,qí;\e .': :
t Dláhs, rivor Plaios, (id.rDái,

mo!fs sar(r{l!nps. oio thocoêstunneÍ nteisoaridlropicarrraÍne.ii'rdte so 5 êÍ1.

1rávÊnopo{onra íoÍagrc!lt(ràlrlev€lopmentd!eloLheiíveÍvpooÍq!artv exce0r tie

p,ednront ard Íver plá ns wliich ravo á hiqh ro veÍy lriOlr !orefta for agr.rllrno urJ.r

ir liaL of G orfdwa(èÍ ls sá ne erccpt i^ náíow ,ive, plá ,is whore 1 s bÉi.q Êx0 o tod

loÍ !or.a íi! t oÍ.há'ds

Tlris classÈ!r.nds ove.12.3% 16 69 nnra)oí Pákrstan flL Í.Íen!aíoas 10 5% i Sidh

9 o% nsalocrtrsrar L7%i'r P!frabànd l l%i^NWFP). The êrdis oriátod in tlrê rear v

pve t. !onny slori,,O áíoas. The component soils are deep wÊl dÍáíred, non saline '0'
s.d,.l.any ll,,ams s'l oanrs, s ty clayloanrs, cêY oaris..d sandv cav oêtrs) Trev

are êàs y wo'kabl-è anl have na ii'ritations lo íoots, aI afd uá1êr pênotíarion Tli-êÍ

,odnrlr càDacry is good Thev ale hiohlY s!rablc íoÍ a wdo Íanle oi

agÍc!ltu'al cÍó!s. íf!lts afd vêqetables ailapt6d to tlie clirlràtê of llre aÍea

Thê nafaq-ênrê n na.l oês àrc rÍad I on6, crop violds are ow ro 
'r.dÊrata 

rrtwevcÍ 
'r

s nrnde ade.luáto y availaLrl6 nris áfd.á..JivÊ v€Iv lrisrr v'eris urder

n.ludr,9 qL. tv soeds and ba à..0d dosês or n tÓ00itls

and Dlrosp anc ruí oeÍs
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4272 !!$ll4lal,r Lai!

Th s class ..!eÍs 3 3'. 12 C4 nrha) oi nra pÍojecr 3Íea t ncludas O 4% n Sindlr' I 4%

nBáLó.l,isiar.o9'.nPunr'r,10%inNwÉPandol%nNoÍtheínhiL t'Irêntareas Th'

rrY ow lv no ar6ás having cla

sL tvcav Íhe so ls sh'l'k'rd

wettir!.,,dde!e.Di'à.ksatthÊs!rÍaceÍh6ninftáti"r3têsa/€lowbutwàterhordrns
Dle lo .lavev texlure, rhose 

'Óis 
ha!ê d iíicdlt workálr irv and

rd lÉfce th€crroicÓ oí cÍÓPs Ls

te.hfiq!es, lrigh lo verv hqh v'els

'acices would nclude ihe r0 owtrrq

i .L tji,iq at af opti'n!m moisturo le!e lor betê{

bY vêrch óí Ja^taí to rnProve

êv€lol llrÊ sols;

Ao. r cn ol íaíÍ'yaÍl nrsnurê, í aváilabie Íor so

DÊè0 rr ollrri'rq ofce | 3 ro 5 v6aÍs ioi lrÍeêk r!

a nf.r extent ie o 10/o 1006 mhí) ol bl'L ar€a "' o'c0rs n

tis couposed oÍ near v le!elto !eni v !rd!lati'r(r' slrá ow

-< uicnatrr Lv gÍavellv straia belÓw 3()ro 5o 'tr dcDrlr D!Êroshatrow

neprrr 1o !L,ave l! sr,ara, I .an nól bo recommÈnd€d ioí deep 
'ooted 

crops 
'sDecrátrY

.rchàrds tso(evtMnh b.(er manáge nêft optnlm vrens Ól shaldw rooted c'Óps

.o!kl bÈ obra n.d I .nr tli s and Ílre manêqemant pÍa{x 
'esslrÓ!rd 

trrc !de thÓ ío ow n!:

4.2 7 3 cl!!5 i a'êIl. !!rrd.lMod€Íat! AsÍrell!!'làll

Re, u.r o sÍlàcc!ÍavesaiL8reve'vDo qrna
'' ," ,"9' ta:, ro 'ar
Srlit doses oÍ íê{ilÈe' ápplióánon;
i-pr-.. o. 

"r.lro* -o,",t u.d drolqrrt ressranr 'rors' 
a"l

è,.",,"an"l.qio,r,r'tor or laÍm váÍd riánue
...d r !r as w6ll as nutiont lóve oÍ Lhe s! '



, srllrdllllc !.1r4lLt:J

Il,s.ore,r 22.a% {121s mha) oÍ Páksran rrii 1oÍent áreas' t n'cuÍs 0 ri/' 'r s i'

S 4qi n sarocrr staf, 2.9% in Fufiab, s 5% in NWFP d'd

la.d ..mp,s.s or íou, sub cêsses wrrich i'rc od6s excêsslve v qravorv oanr so s i":

qulL,ed ànd, sanld!'rês and saidv saiLs, mountainous l:nd w

ts verv pooÍ wàtor and nut êft roldins 
'npacitv' 

rrre afd :

.ot ,ecomnenlod Ío' íqaton .qricutuÍÈ t sholld bêÍtÍ hê developêd as qláz'9

a 2 7 5 qals V PÍovisio.al Aaacu r!.à Lond

r.3% lO 72 nha) oi llre gross aÍea lt ex'sts as o 7ol I Sírdh

o.5'lo in Ba ochjsla. 0.1% n P!.1áb and a naqljoibre Prrêni iÓ NwFP

àto i0'tari''s nuê to i'rc dcn'

f,,óde,at,èy b stof!rlv saln'e, oanrv, srtv íÍresltvándcavov Tlrev aÍe deep Lo veÍv

d6€p and l,avá weak to ,ndderatê subanqulaÍ b o'kv st!cruíe Tlrè I dra naqÊ afd

iníitaron rrloi arê lavoursbe Íh€v cán be aasllv reclaimÊd nÍovded exra wátar ÍDr

Èachi,rs ,s ava láLrle Aíl.r recl.matiot rhe árd 'o!ld 
he tr'l)rovêd to c'ss l/ l ard bê

lri.llrlv sutalrlo ror tr rvnes oí crops ol tlre areà'

4.2 7 6 lllseflLi -oil4!!!Iè!3r!1

Trscáss occ!pias r.rLn!íi ie 6O% 132 63 nrlra)o{ P'ksra Hl!ÍoíortAíoas 1l'cÍe

a,e Iwo mai'r iyDes !í lands farr6lv mo!'taino!s àroa and ro!qlr bÍo<en/qulliê'l ands

.olleririvêiY SÍatc,fO over 4 3% ' Srndh 44'4% iÓ Bro'lristaf' 41% n Punjab' 2 r%

i'r NWFP a,n 5.r% n No^lrêín h lroíent aÍeàs sesi's nrore is some pÓr!o' 0 l%

(O O7 ,, ral .í rver roíêni trêds ê'd built up sr'as



s the bulrLt la rd

ÍoDhytic ldro!qht .esislartJ p sfls c.ud lr0

r " 1 \ aFas llàjoíDailsspeciêsa,ê acácà nodêÍstà lPrulá ) a.á.ia.lotD
' ,i r 1, sr.rqe,a iKar dil á.d zDiph!s num0!raíê {Mriha)

abro of l]ra slrface of ,e da lo'!mr. oÍ wrr'.rr ory 3

n.rc.nr14 2 x l0 hrl sswêoL. oí rlre lsealrle sweer warêr 75 porcêfr13 15r l0 irr)
s ..[êd u! | ce caps afd e ac eís, 24 p€Ícont {] 0l t lo''mr s sroÍêd n oro!.dwaisí

,cse,vó,s wl, È ft y on€ peÍc€rt i4.2 I 10r{mr s ava abe as a,nn r! wai€Í | rveÍs,

siÍ3àn,safd í,.sh vJ.ter akes on eanh. W!Ídwide, ag

orwarc',69torco.rs!sedbyagÍ.!rtureco'nraredto23DecefrLJyfd!sryardoghr

r,!ïcorÍ trv hruserdds

n d.vd op ns.oun!nes, |'e a!,ic! r!íalactiv ries consu ne ovêí 35 nc,ccnt oí rda vrare,.

(rn gl.La ras.,.c.Íly60peÍceftolriveÍÍowoccuÍsd!,.gllo.dseasonofwhchabout

50 Dercefi s lrDi',9 !sed àt Dresenr. ÊowcvÈr, r dêve opêd c.!f1rês, the parcê.r.Í warer

n case oÍ Pakistaf, about a0

!.!sed OflhÈtotaavarlobegrolfdwateÍ1l.0lxl01ntrl .f rh-" ea,th, 46 DeÍceir is

.va' 3lr c !pro an econoni.al dcrih or àbo!t 762u 12,500 ítr á..J Íoniániinll 54 rrê,.ofi

s o.áted botvíeef 750n ro 4,000u doDth. n caso ol Pa(ista., q,olfdwaror reservon

!Dr. á Jep( r oi 762,1 12,500 it) coïains aboli 1 35 x lo in' (l 5 x lo r acÍe.rr) .í
ó .vèÍ lo0 years í ovr oí rrdls Brsii Rivo,s ot Fak'sran

su,táb c í0, aÍrrc!tÍc,whle
naÍq ,aroi lrarardóus



nrlus Eas n frivêi F ows

4 3.2 r llrdls Bas tr R ver fl!r!!

There has Lrcef .n a!ra oÍ unce{ainry abo!t tlrd roLalqLà.

rs wh.rr co!rd b€ exproited w rrour any d.Íirfènrá eÍre.r

r Bàíaqê lócáLéd ábour r 60 k'n lpsr-èam or sea ann 1cs

Tábtê4.3! vos thê ê.nua|.1
ann dovrnslcam Kóti Bà,ráge konr ls4l io ls95 F.ws rpsÍean, G!íl! Ea',asc aiil

íor nro Dêr od 1941 1. 1995 aro show. d. ÉisuÍe 4 1 2 T1,B dara

,nesenle.l I Table 4 3, .!.ar y dónrofstàtó thar ]a19€ vo utr,es àre so ns wdsie ítro lrre

sea whch co!d Lo.onsÈÍved by mak ng resêÍvons at su tab e sites on the l.d!s n !e,

c322 Grounlwater

FÉclra,!e ro OÍo!n.lwaLaÍ ,eseÍvons is írom rh€ íoLown9 malor sourcês:

Bed oí ÍivPrs á.d hill róÍê s;

Flood í ow nunda(io's êrc



TABLE 4'3

INOUS BASIN ANNUAL FLOWS U?S GIJOTJ & D/S KOTBI

MAF l\,'lGi!l

t 94l
1942
I943
1944
1945
r946

i948
r949
1950
t 95l
1952
r953
I954
I955

tipiil'tiiÍï

ê!ïlrlsáÍ*á*SiSW
1963
1964
1965
1966
r 967
t96a
r969
r970

1912
t9/3
1914
1975

rei!6tËbëffi
1978

1980
I981
I982

I957
1958
I959
r960
t96l

82
90

t19
119
lol

a2
109
120

79
102
103
142

101,106
110,970
146,127
146,727
I24,533
140,562

101,r06
134,397
147,960
171,552
97,441

125,766
r26,999
125,766

a3 r02,339

$fiffiffiffifr
139
124
130
162
117ffi

78
142
t0l
100
102
114
142
loo
to5
to8
I to
149

a2

171,34-l
151,424
160,290
199,746
144,261ffi
96,174

125,766
124,533
I23,300
125,766

125,766
123,300
129,465
133, r 64
135,630
143,117
64.1I6

/8
107

91

63
92
90

122

73

124
92
91

129
78

35
50
62

68
66

42
2a
22
20
95
I

72 74 /l
e6, r 74l

131,931 |
112,2431
I03,5721
112,2a31
74,9121

,sl
I I3.4361
r ro.9/ol

54,242
8€,776
91,242

ffi*w&wm$ffii{a

wffigiisw*wt

r47,960
113,436
112,2Q3
r s9,057
96 174

43,t55
6l,650

83,444
8l,374
59 184
5t,746
30,425
2/,126
24,660

117,134
9,864

w&;F ir;$s. q"56r

27 33,291
ao 98,640
30 36,990
2A 24,66.)
32 39 456

12A 157,424
95 1 17,135

141 173,A53
78 96,174

90 1 10,970



TABLE 4.3

INDUS AASIN ANNUAT FIOWS U/S GUDU & DJS (OTFI

r983
1944
t9a5
r986
r987
r98A
1949
I990
199l
1992
1993
ts94
1995

108 133,164
114 144,562
8o 94,640
63 77,679

100 123,340
78 96,174

r08 t33,r64
70 86,310

t00 123,300
114 140,562
82 10r, r 06

| 3 t 39,329
115 141,795

t1 13,563
31 34,223
45 55,485

2A 34,524
1A 22,194
52 64,t 16
15 14,495
42 51,746
53 65,349
35 43,155
90 1t 0,970
64 78,912

11941 95) 5,735 J ,OJ t,245 3,2€O 4,0t 9,540

(194',1 95) t28 568 59 73.083

11956 95) 105 129.033 5r 6 3.176

11962 95) l2l,3l6 43 s3.332

11976 95) 98 | 2a 464
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IheÍe1,1,à,qrr.,i r,pse s.L,.i r.nrcl.rsor 55rr '!rra're rr

lMAF).arrrLor.ra,€.,r,3,qe.r€J,ly62xl0rrcLbic.rotêrsl50MAFlcafbe.rx0L!te.r Iêsr

ddPr s afd nrovos fiom lrisrre

Íeq on.l !,!t f.r,are, b .ien,

Ê(rotallleÍe,iiri,aÊ..i,í3orrefceftlsbeinqpump€drlÏorohtubexelshpè'wes.t.

rriar .or.erted éÍÍons aÍê rê!u Íed to !i zd ia(tral resorl'Ês ot

watsr àb.\r flo ,,pÍ.e rr Tlre use ol higl) l€crnologv lr.s ro tre Íest'lê.j ro u! ze rhs

5.S6 mnionac,ês) N€arlysopÈr.!.t llo:lo"dr) orLt.án

Íid à cor€cro, w6rs rechroo!rv

( Ji I s water s a.sádv beírs pumpêd rlrÍolsrr rád a

us,,uolL! re,,i, ,o rsres lLtê Mlltrrle wêll svslenr erc aarnrns slrortalre or Íuarol

warE, lor h.,,!i ,!r aq..u r!.0 n soÍr€ ol tlrê saline !Ío!rrdlrarer aÍcts cals foÍ trr€

ad.rn.r.r !. .,rr s10r,sr.ated td.lrforosês toa!smen

a323 E.!,, r!!: IrLLlrl Jollenls

tai'r abo!t ri5 percefl êr.a ot Íre co!nnv ThD hll t'trenis

ol wàr.r wlriclr il proDoÍlv c.rrserved can lr' tate I hÍ n!i'rO

rr.as !fdeI suslai'red .!ricultrne f adn ti'n

ÍloodÍlows rrrr(l 3a!e aÍse nun[€í oí .ÍÍasÍuctue rk. Chas]rr' RqhL Bark C'na

{cRECl. oG (h, r Ct.. SysretrL, Far ÊcedeÍ Canál FP aLÍrl Co folei, c i 's rÓads an'l

n,l1L.,is óT r,..(a,€s .,í , !,i.! r!íal lrr{l íronr lÍ.quêft rlood danrág.s

w'r0,, by s a Bhat', ch'èr F oo.i,
oí shal.w sw..t ware, ove,Y r! sa ne



n deprh Íóvew/ana yss oí nara and stud€s cáÍiêd Óut Íoí

És been ! vên n rhe I v€ Suppodnrg voLufrês or nris Íêr)oíi wh'lÊ brier têv er rs q :_ _

lrre íó oÍr fs chapt€ís oÍ rlris voLum€ Íhe studles havê ndicared rh'r srear t- t' :

ad Í1ows oÍ hll totr6nts and l'r!e aÍcrs dx sr 
' 
llre r "

ol r, toÍents wherê lhis low can bo lsod ror deveropnreft oi ÍIrlla'on sts:' :

Tabl6 4.4 qivos tho cu turab è wasr€ and wateÍ potê'tia

P.ksrar Larsota,tsorcuturàlrewást6 can b€ brolqht Lndêr cllnvát on bv c!'sêt o:

oÍ hrl toÍents Pakistan has alÍ3ádv lrêr'css0d hÓ malor patr 
''

coi!eftionà watoÍ ÍesouÍc6s i e peÍÊnnial rivoÍ and sÍêáms lf order lo meet nro feeÓs

oÍ qrownq poD!álon, conc€Ít€d ciiorts áre r€qlte'l t'

,esou'ces of wàtor oí which hirlioíent3 occ!Dv thê 'nost 
p



39499

NWFP

iÁrl ' 1f:s

22030n1543.376

sindh ?4,!0!

sr ocl, nln n s aJrn Conrponenl 10r7 5'015

:1!

frênce FATA.pPêire borh ih rwFP.nd F.dàra Á.oas



'! desc,ihes nre rnd iq

.r',.,epor breíydiscusses Ih€ 
'êsulsd.rived 

i. s!rro(Í,q v.

5 FEDENA! AREAS OF PAK]5TAN

75. t5 E

-. , ! rATA lor,' tho F€derarAÍeas lFAs) wrr.l, ar. !r.ler the ad n n srÍarv.
:.r.. MÍr3ty, CoveÍrnent oí Paksr.', n.dd1of, Azad Jrnrm! 3nd

rsrsep3Írre€ftity, sunlèÍlh.sanroMÍrisryÍhaàr6as

srr of rederal Affans trie Í ócrt on and -è:tenl aÍc rÍÈsÊfr.d ir Table 5 1

Area Des.,DI on oÍ Fódê,aLÁ,e:s

rr,.sr a'.is a'e qenernry i'nràb tatod by two maii socio os c c asscs LD 'S.tdod and

rhe T '1,, Tr,o S.tred aÍeaínrpÍisosNAêrillAJK wrlc ÉaraDDnrnÍscssevef vrb.

rqe'xres Mi ak.nd Molnnánd, Khybor, KLrràm, Norni & s.rnh waz risran, oÍakz. ard

Eàjar,, a .fq$ Lh lou, TÍibd T€'ritores/F,ornoí Ro! ons {ÍT/Fn), e FR Bà..u, FÀ Kolrat,

FF Pesl,awaÍ Lardlsê sLatstics o1 NA, AJK a 
'd

Tabres 5 2 b !able 5.4 Í.sr..1vcly.

5l



!
3

!!r!9-!1! !!l!
2,6 5 t2A

6 n \ers. 5r cà ns JnLl LJ(Ès

7 ar MdLrê Waste

Tabro 5 2
Land!se Srarlstics ór Nodhê'n 

^,r.:

L..duse Statistlcs oí FATA

A ea 5!6f Mo e tha" onc6

La.d!s-" Staristids ol aJK

162. 30

2 557,474

1l2.aa

1A,112

1l!!
tl!



.Mota.t s3 poz,É( urns

s svl to te4!3rod pLe pa4r!€pr 3qf, sadóls tnt pore!31 puê slleq {tete!/ro^r aL|

D!oteaiqe e^È!sss/puDl seàrÊ u'etd Dêraps .u'os rs'rà arêLl) ,rè^aMo trrê,trlop pLpr

0q or rhour 
^nera!ab 

orÈ sÈ3rc asa'.]| lnu.o. stq pLe sn

se€rv tdrátal lo ,e0!Btoà r3t€M a.elrns
E S o.lel

I q .tqrt ! ua^r6 s' svl Jo

1o|e^lnJ]opUnseêrè|eLÓ!r'pp9006!|qrÓ]sMÓ]lo!

or pas. aq uer s15 pre lj(islas aróuráu queq ra^r or0 Dlols s[eM po! ] 6!.rf!s!rr
lq p3t.3tord oq !er lt ta pUe lo uo sora €ql s uraqorrt roísu,,sEêre óuros ! .rd^ r.

^!!. ^ 
asó. êLtt u, f!e lo s ê.rc! àle^ttnsor pssf sq !er 

't.trlM,seàrv 
e,apDl àLI e !,

s!É eu/srá^, ló sMo I pooLl a^ràsro. or por3f^slo3 aq ler s.rnrnrrs uorsr.Lls l s|,Ép

ro, pruorod s 6ráqt,rá^àMoH.ilo vlvl Áq pár!r. lraq
a^eqsuep strs iot s0ris tero!'ppÈ ql á qa setrs SSL pa l'tuap trreêl lr.lojLl I I v1\,/l
ut )rvLr't€pue vNULsauraLcs6!'up3l')!ópra^8qsrlslnsuocaLlr |arr.::.rr.t
!er s!rcP pearl Àotàrà,tM pa,r4!0p, uasq 6^êq s6r s au'os ,uo't ppe I sàtr a. tr!, !orc3 rl
poo]p!g|e!Uêrád|lsus,o|o|cndsLÓ.3qrro]Js'Xas€!'s|ê

'qr 
Jo suoÈas 6riaoror3q ul lerap ur passn.s,p n&q se!

suJDp )roq3'sêrnr.n,1s ro'sr.ds4r

rtbnonjr se.re êsaLlr ! rn. p.r,ej

1trÈ3 ,.1 1n:?_r1às rardÈr j

'su,E. !r rre re;prê6eons

aq uÈ: !.re|aslo3 rareÀr

I\ZE Ê

rYss I
"01cÊ6 a



6?11!9rl

TliÊ s.ric fcs DíoDos6d JoÍ NA, AJK áfd FAÍA àÍe basei uoun llre J cld v sit dfd rlês

'denri,car.f 
by rhe F'oiec1 Fan'Írq laám Tlrê Drei'ni'raÍY

Fs3lo m llon dn{rns 2 8o6 
'

,!,rpe.tivÈly !ra,l{l!o. ir'olision ot Fs TTO mlll'on an'l F' 5l5mlionriasb!'r raoÊ

ÓIr ren ar€a & aJK ícspecnv

s.h{rnesíu'Fc.ietalAíoassFs4,6lgmllionThêproposedDlancanb€s!bst3'!aledbv

dcra ên sLÍv.!1a.d rie d i'rve'tisàtio's wh Óh is orLv Êtss lr ! thÍo!qh m"Jer' rccrL rqu6s

LLk€sate tomà!le es GlsáfdGÊs Tlrêaddtio'alsitêsàÍêlLkêLvtobcide'tÍi-êd bvusnq

The d n ,ê NA conp, se abo!t 7,250 ooo ha oÍ wh ch Óflv o 95 Fercert is u'der lar'' n!

'1h..Íêa!,,d.'o,LrlraílsLsl4reíceflorthdlamarea Nrl

ro"r 6qrtu !Í6 (rcreasriI aÍealbBcaus€ o11'o avail'lJí tY

oi la,!re siroutt oí 3url..e ilows Allho!qh land is á hnr riIa í3cror loÍ Lhe deveLoIrfcnr

ol aqícu ue tiss!a áble h rrre íom !í DàLc 1és/sÍlps oÍ!ario!s sn€si'r d licreft aÍeas'

sÈnt I s'nre oÍ dre vallevs 1is i'rLroÍat!e 1o rnána!e nre

toÍ rt llws to cfs!'6 trts requa' suppies to dre exstiNq Íqared are'ás as wêL as

dPve oDiÍr,r or iow aleas



Ího Í oods or No(he, r Aieás geneÍallY.a!seoros'on oí riveÍ bánks duÈ tolrisrr !à oc tês

orchaíds ctÓ are

:-E niarir sour.Ê of rn'o'ne Tlrê popuàion or Noirrer' Àreas ras

. nostl.Lf. i :: l!72 thepop!l.llong'owrhrêteás€stnrátedv'do l93r 
'e'sus

is 3 3 r,.,.i :;: rli n.t the rational.ale ol3 l Th's essomialv waÍartrs nre 'ptmi
tl'Éqrowirroneeds'ílood'rbÍoardshêr10r

ame Órátio' Ór the àrêa'

:r.,rr,e,f Á,casaÍêst!ared b.rweenlo.girudos 72i30to73'2o'F ard att!dÊs34'2o

rhê no(hBln tai oí Pák sro'r No(herr areas comDriso rivs

ds!.ls Gi q r, SkaÍd!, D'anreÍ Ghizar and Ghanclrê NA êiconrpásses 72'496 sq km

r27 sgo sq nrilês) hdvi.q ch nà n th€ north state Óí ramtrnr and Kashm I n the êast

P'ovtr,cs or NWÉP an.l AÍllhanslàn in dr€ west and so!dr Exh'br M 51 sr\ows trrs

5.2 2 2 &e! !l! la!!l?!Lon

nd iÍed, tlD ent Íe .,ea ol NA s 72,496 s'l [nr {27 990 sq nr ios) Th€

ol rrre area ifl 1s72 was 
'Écorded 

as 4r 6,ooo pê'so's' whrclr qíÊw to 650'000

The D!pllauof lrtowth rato was ostidarod as 3 3 DeíiÓnt wlrorefiom I s

rl,at tl,e c!íent poFUlation ol ths a.eá is aboul 900'O0o Tlris rcvea s Lhal ir0

has s'own romoÍe rhê. doublo sinca 1972'

No(he.,r AÍeas conrp,isèrlgqdd 'nolntainols 
reían The p

by soner ol uo!n(ái..rs rànoes wirh spÓrse to drodiLnr veq€ta c'veÍ D'! and haíêr

Doaks a,e ntsín rr€.tlv lolnd a nonq pêÍp6tuaLv snow uove



rre,spe,scd by rvers and hir roÍefts rffl'rs F r.r . .
d'afaqenerwork shsáÍ,rlunza,Gil]rà.dasrorr!Èf.a,.: .

rrrrr.r.rÍrcrrlnaÍr.Jfre'órirp.'is.rNA apartÍonr rêse, aÍoenunrb.r rr

.i.lrí.,!,,r ! 7es dktrn rlre area Mos(ofrhespÍiIssardhi

nldbcÍ oí êkes aÍe áLsó íou.d I NA

rrrê !^ nnte ol rli. aÍea s cold i. wrnror.nd hor ow e êvartofs rr fa rs

orD'rmp.afllG'!{ nnloolodrordlsrctsafdva[eysca gê1srrr

GhDe' H!rá, Nfqa,, Da,e Tà.gn er. 
's 

p€asanr n s!ínfler ard.od I wnlèÍ J1ri.!
The ranríalli. the areas 

's 
sca rry a rd .o. horioq.fo!s

Meà, af.!i rantarvarie3 íÍom 37s írnr lt5 inchÊsli' sorrlrdrf pàÍs ot lhe r€q on r.
r25dflsrrch,ès)rnrênórurwirrrsnaveÍaseannualor254nrnlron.lrês)Thearcás
ábov. r,500 n'arórs 15,000 n) nrsl rccoiv. wÍÍ6r prê.iri

si,ow Fro rilr o dar. abour trr

d'st,l,L!.r l,xneares tirat 30 pÈ,.o'i s,e.êivêd ÍÍóm Dc.emhe, ro March,35 pe,..il
d!,ri!r ar'Í anLl durifq Jrnc SêDlc,nboÍ: .iin 5 !e.efi in o.iroher

Novè fbeÍ rh€se starisr.s íovÈár rr,ar ábóut 70 rercÊfr or I

slnrrr!' !!r eOcrorerafd Novo be, arè rearvolyd,yfioirlr,s

,y, a€,i,^ulntre is thÉ r'af so

àsód oi ranlrion.l merlrods wr'.f l.àd ró ow ove .L{rrrs

a,!d y.ls olc asÍiculLíÉ sectoÍ lrss {!ne
wl,. , ,Js ,ie,,ess lai-"d tl,-" iÍansnoÍtation oÍ Í!ods'ai', Íon oilie, Da,ts or the co!rt,y
Thp p,ese, ( slate of..o Jonric áííáns is !ross y i'radeq!a1. ío, s.nrót r! fod.,nrzatión/

.l.vcloDnnr{Í, onrErs,r.lors àrd i,rdusÍi6s. Tha.Íorrsafd !ÈslDck,esou,.êsa o f,rod

rrowovÊ,,.río{s íd !rod!ci,rq hiOh Vie d nO va,iery ot poraro and is narkct rc I var.us

|adsoíFà|].tat'sIleYlo|j



523

5.23l

Lênd and WarêÍ Fesóurces

Sui a.d La,a c.ssn.àuo. SLÍ!6ys havo bê6n und€Íako. over án area óí abolr
3,666,401. r; i3 Ob9.O5O acrêsl. Th6 r6st oí rtre area,s {n,ler qracoÍs. Crass lcood
ArarE a d aass I lModeÍarty arábto) ênds occuDy 29,246 ha 172,238 acros) and
62 r r2 ,; L r 5il 4l6 3cÍes)aÍea, fespoctivêly Th6s€ are nrè ofty Dro,r sng aÍeas avà tab e
lor ,aÍf.! ,r nro erlre cat.lrm6nt. Ctass tv lsp.c,à use) ánd cóveís 829216 ha
12 o4rl. r 64 a.,es) or nrê study aÍ€a. Íhese ta.ds may be oevo oped ás sra..OÍafqe and
., Íj íoresrry Thê roin.frfo tabour 75%) 6rêà is dgrtcuruíàry rnDród!ctvê.

t tand c assês wh ch travc oee r worked our rorr re a.d
d i. Íêhto 5.6.

5232 !!.?re!rqote!tÉ!

Nonliern A'€as gcne.a y íeco ve raÍí.[ durinq mofsoor sêason ano snowrêlt wnrteÍ.
Ihê isolryctal narofthD aÍeár.dicarêsihatdr€ávera!éannua Ía,n,a ovêr rtre arêávaÍi€s
ÍÍom 125 mnr in th€ sourh la 375 mm in tho norrh. Hówever, thê àfnua drean of
p,ec,D'r.ton dver drê enrnÊ NA is aboor 254 nD TrÍs rs e.tuvaenr r! a vorumêtfic
anóul óÍ t.47xlOi,dr KaopfO h vrêw rhe c6rchmenr charaljrorisrcs, I tras b6af
ostima(ed tlrat rt' s an.!nt oí 6quivatenl pÍac pitarton generares about 6.6ttOe mr t5 36

Tabts 5.6
surrmaÍy ot Lánd cêpàbitiry ctásses

Yl l ^ortuxuary 
u p@drc,r6 Land

u,cràssired Auir up Land



rílAFl,1,rn.rí .r rrrrcr,ál,out 70pèí.entdnectyÍ'ovês (otlrêi'aJor! b {aíer : -:.r

Prpspfry rriír,enAÍ,èasliàvê.1nost5,000s,nàllschoneswhch Í q.1. qross r aL. ,r

7o.oon ri..i r..J atÈ. i. rlls aJea Ls esff,atcJ Y ar, a:

34oxlO ,i I i. su,plls rlfoíí tlNs avá êboisovêtl l6110im'10s4MAF) Th'sr}

ca r tr. uriizêJ fo, erproit rs trie avàilábÈ la r.l pó1€ntial of 60,7oo há 1.rLt!rabê waíer

PcÍspêcrive MaNqemenr Pl.n.nd Cost Esri'nêrês

beer idê.tiíed in NA Tlrese

or vàrvinq h€ishls lrom 7 ro l5 m'1êís rherê

No,rlre,r 
^Íeas 

ol Paklstan aÍe short oÍ íat ands and pain areas h.vn! a sn covcr oi

,casrfnlrkr nppt r, w ri.h is a Dre{eqLlsfe Íor cÍop Boducrion TlrèsÊ Datches/sk Dsor and

on y exs1.{ rle Jooirrrs. and áofs the bà'rksot hlllÓíê.ts/' !ers ard thê pLarea! rhs

lrê àdoplior ol a uníied sÍató0v whch worrd €sseÓ(itnv

e as dêveopreit Ófland a.eás ío' !tlizatio' or consBMd

í.ws rh.s stràrêuy s Li.serl upoi llr€ chaÍa.teristc coid tions or 1rÊ Froject areá

olrsorved d!, rq à compÍelre'rsivo rs.onna ssance v sit oí a

rs.lrvnrooq srs, afd asÍo P"f n rrs
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Tlr.sa s.lrc, ,es 2íe rprr, Í,Lsatêalrolt3,s00ha121,00oadds)ol afn n.ddrofr.
,. i,lr"r or s res whêrê perennàr i/ood

sare te fàs-ariês 3nd C I woud be

Íêqu,êd duD r. r r'rL, r appíóaclr condrrions PÍ€lim naÍv stud €s caÍ 6d out íro'n llro G T

Shcers!,.1:i,:1,far..ha!elndlca16dnratovêr30additonalstcsworldLèd3'trred
,r -s l,y usê dÍ sátollrro i'nàA6s & GIS/cPs.

- . : r _ irf esr trrate ol lhê c.st ol th€ indvid!á schemes vr' ês Íor Rs l0 miLr'n

'r ni :i .. r,r doíE'idifo lpon drê sire oód lócat on of êach da n Total Cost ol thê n ne

213 rilrÓ.. ln additiof, a Drovs'!f ol qs r70 rr ror has

ilof(iíed sres, wl,clr wóud bnns aL.ur 30 ooo lrà add'onrl ar'a

Th s a'é6 is alroul 5O pefcent ó, rlro rota {ru lurab e wasl€ oT tlre á'éa

rhs ríóirosol Th,ènrDs 'nay b€ exocuted áír€Í conprohcnsive ÍeásiLi {v í!d'es an'l

dari ed ncsilfs MoÍ-è s.h.mes may aso be pá..0d wrlr nrodeÍr s!ÍvoY r"nrqles ro

.vê'.onerl,.i',accessib ly oÍ várióus Daís oí rlre aÍea The nÍopÓsêd páckaqe 3l'nqwÍr

.osr s !rvef n Táblê 5.7

53 AZAD JAMMU & KASHMLB

E,!5.,ioÍa! .iL,rLra land àlo..J tlre lra.ksoÍ Íivêrs/nallarrsa'dsoilÍom í e s opes oí hlls

rormêntalan! so.io e'o roini

{asrnr Tlre .nd aÍe.sáre Oere,ê v deveoped alo'q Lha !'cnltY oÍ íler barks and bv

:N.!Èrr!rtl,.sopes!ÍhllsntoleÍacesbvsÍenuousolíoitsThèl'rlhv6ocLlv'ríveÍ
yÍio 3Íeas álo.gwilh .rops and det' !e nrs

lanl s.'.ê! r]-"s tak.3 decades ai' he



POTENTIAL

TABLE 5 7

SCHEMÉS OF NORTHERN AREAS

!-q
5. !EME]DAII

I

15

15

6

10

12

50

30

2a

2A

15

25

30

t€

2,000

400

1 500

400

500

600

1 200

500

-i-" '-:== ;=_ - I i -' -
ïoïAL L I 2181 8,500

i", t-,i;;.;; I=.;:".;;;";."

o*v c"i.i' ó"-" / to 'roooo
Dispers on slrucl!res

ï
' ,- d oldl o88 )8'00

ToratCu luÍablêwasre is 60,700 ha.ll is êxpêcied about50 percenr of lola
có!ld be broughtundêr cultivation aiter conseÍvation or wateí rêso!rc€s or

5- Í0



peoDle a'o s!hl-è.red to D,olonged pe,iod oÍ povedy. The e'ósiof !Í Í3n e ton so s lí0nr

dr6,rllnn,efr slo!ês lrás,êsuLrêd . doplotof óÍ NÍónts corterl íro'n 1..d, theÍebv,

rod!c rA rlie y Êld or. oDs and deq'adatof of oco osica syslênr

curvaied à,ea or aJK at d,e tne ol nd€pondence uràs ábout 136,0001\á Forcanla

íÍom o.2 116 ro 0 061rá s.c. r947 wlich s àboot 30% ol

, add t,!r, the yiêld of vêrious .ÍoIs s 6O percen(

.oíosp!,,.lfn u.r3 ,r Pakisrán and 20 percênl ot rlràr ol tlr. irorld averá!ê

Thissrareolariarswa,ÍartsorJti,na plann.g oÍlandannwatcíesouÍces n!ÍdêÍro neet

thê Làsc der'ànds oí rood a'rd lb,o Ío, drÈ ifcroased noDUar ói

Tho P/oj6ír 
^,eá 

(aJK), às slrowf ó. Erhibit M.5.2, e'nbod Es an a'd shapo'l su€tch or

rêri.ry L!ídê.nq t,e nna.lredStaleoÍJarn'nuandKashnrrordree.st;Provinceol

PLnjab.r ( rÈ so!rh a.d sourhwsst; NWFP of the wêsr;aid Noihe, r 
^reas 

of (hd north.

Anni flsnarive y, tr,e aÍca is div ded lnto two D !is óns, sevÊn drst,i.rs, I I Telrsils afd

l,6,16v, aics l,e Prcjectaíeásis ó.átodbêlwêeflofotud€s 73'30'Éto75o 15 Eand

ratMrcs32 43 Nand35003',N Íolalaroá ol AJK sr329ls.km15,134sqm'ês)

wh,.rs3557 1'. óí thÈ È.tnc arêa oí nre SLátê of Jamm! and Kaslrnrn wh e the rost

oí nie a'ea h3s Lóon.c.up,ed by nda

Averaqêarfla rrecDlatonif nre araaÍangeslfonr alrout500nm 120 ifcheslto 1,525

mnr 160 i'rches) Tlre Ía fÍá occures a most tl}o!9lrc!t llr-è vear Fa nlal i'r tlre cênra

DatoÍAJKi. Muz3iíaÍàbád Rawlakor ê.d 869h areas s aLioLl 1,400'nm(55trr.res)

The norrhe'n and eraqe ol ábout S0O mrn l3s i..hos) oí

'aÍía 
I Tr,e 

'ài.ía 
I s ra Ly un roÍh thto!0hoot diè v€ar and r. a qrear ê!{€.t can suppo{

or.há'ds a )d othe, cash.íops. Íhe a!eraSê 6nnualÍainlá | s àbo!t I I40 mnr 145 .ches)



5 3 3 r.and and w.rs. Forenliat

533r!,;!lRe5or4s5

i,e veÍy n{od as or y about

stntslcs a,o qiven ás LrdeÍ:

q6rc d !Í t P 'u'r

Arca Coftó ed by Fó,êst DèpaÍtr,êft

l3 Dcíccnr oÍ ire rotaL a,ea ,s he f., (, tival]d

ÍÍerrs ry .r aLDr r 34 rr,è'.enl

5ll7 Víat!, P!Le'nd

rlie r'rrí, a.r( ar.r . d,. rêd by rhe .rherlm F veÍ

oíasriia s1,roÍnr.á,c.,wlL.hrsdraoodbyÍ,b!taÍesorCrre,iabniv{r F,oitlr.ponr

rl vcw dí dr Lalu 1 r. P,olc.r A,ea caf lrc divded nlo rhe lolow,,0 slLr Lras rs:

UDpeÍ Jl,,èun F,vcr Bas r:

3h nbeÍ NàLarr Eas n Cl,e.ab Fiver



Nee!n R!e, nÍa rigl, ands oí AJK àid outlalls nlo Jl,eun Ê!êÍ á1

M!zaríaràli.d..ar o.r,;

west€ín boundàry oí dr6 stát€ and ther ions rhehrír F vêr

lrorów M!iaiG'ar,.r (a,,sf' Fr!êr d,á ns paít ot the Porhowa, aÍêá ól PL.lab and )oÍrs

am ScveÍal bio h

jon Crrefr! F !!, ii FLJ, ab F'ovinc€. P!..h Fivê, o,ig nates ko,. d'€ l.dian held teÍ ro,v

and r.\:s " s.!rh $est (lnect on lt dí8i'rs Hsjra KotL Area and .!tta ls Dto Mafglt

r3rêC nrat nr€e.t reaÍ€aoIaJKrêcêiv.s6b.( l 52xloiqí

s quté liqh Dle to !nlorn d stLuto. oÍ ranÍàl

r \Êa,. 1r. no'snÍe cofditions oí solremaÍ, íavcLrabr. ror s!Lisrarnal

lrrê àvê'a!ê af.ual ronolÍ s tllus êstrrnarod to be about 5 3xlOeml

r,13 LrÀF a.-.r 3,1 per..fl of t.tal.!nolÍ ouÍálLs tr JheLlm Fvêr ánd trs nibltaÍes

S qr,r r o!:, 40 pe'cent oÍ the bêla.cód Íunoíí is be ng usod

a 5\ra,n L0,1NlAF) sávarlablo ÍoÍ luthsr €xporaton tlÍouOh consêrvatron measurês

-r,: r/rpnia v.lrrêrÍw.rê,whichcar!eèrporédannualLy sabout49rl0'or' 104

f.tÁrr -, s.ilrrd Dê lsed ró Íla.to a part oí 33,600 ha oí cunrÍabê wêstc.

5.3 4 PeÍsp.crivà Managem€nr Plan aml cosr EsrÍnares

À í.rorr oas D,epared 'n 
r995 Íor Lho wateÍ íeso!íces paffinq for aJK w lr' tfé nll0

a.,in ,èr,e r1!e Fl.od Manaqen€nt Plinri.g ICFMP) i| d I

i. -.rs,mÍ L,r ti,is rsport, 31 . res weÍ€ idontiíon n v.Í oL

: ..' Jr, s ?s q vef belaw:



trlrL: ! s têd 1o sildv llre I ra

r.ld to know 1r'oi' vews árro!

svstcnr Tlre sr ol s.he'nos á o'!l

.oíein.flrí,U | {Í.i is qivcrr in sLppot rg VoL!ne-r.

53a2 Êe..!De!!e.lP!r!

AJK r,:s af a,da or about 33,6oo ha lA3 O25 acres) as ê 
'Llt!'ahLe 

wa!re Trrs arPa rs

narriBls.í ard ii vaÍious paiis Óí AJK Írr s are3 is 
'ot 

bei'ru arliv:1c'J

ahi 1voíwater Íhe€st nraredcosr íordcv'lorrrêrrrol rerêifia /Jlood

Íio.r or., riemes dfd c.nslrLct.n ol í ood wàlls afd delav a'r of/r\''aqe na'ns 's 
ns 3lo

lk.n.r qlen 'r thc ICFMPI Tablesa€fls{stlrê'àmê'í3ridcníiê:l srds ther

l..an.'s .,il ro1.l -êsri,.3tetl cost hr.dd tror' pro!isiÓr lrns heê i ma'le Ío' ns 555 rir of

IhLsêsrimaLedcostoÍovê'alDerspe'riveplár snsBr5nrr of

chenes is esrimatad (o bÍ iq rnai'r pad oÍ 
'!hLtrble 

waste

oí 33 600 hn hr rhe co'iuncrivê DÍorecr oí land Drote'rion and wateÍ

Snre ir,ê ,tiase,iê. he usod fo,.ract {r!anr ric.ron an{l lo

S Lcs lo, delêv ncriofrstoí.!è datrs on v'r ous I'alrahsiÍ'larar Ès bc

l Í'íLÊd lsug sáie lire nnaq€s ird G S/GPS'

wal. hlduer andyss Le.aíicd ou( Ío' ea' r dofsÊr!:r or srto v-à vlz

a!i .lre a'r'l arn croír wàier ÍequÍême'I

Mode.r comnaidabLLrY b€srldied Íor ea'hsrPi'dera : a"l

BankabeDoclDêÍsboprepaíedíor anduseafdw'teÍ'Ón



TÁBLE 5.8

IDENTIFIED CHECK DAM SITÉS

5NO DtsTFlcÍ'i=_
Baoh

eugn

iÁl

2

:

-
a

'..

t5

t8

20

21

22

23

25

26

2T

2B

29

30

-:.-::^, .i Banaban Riler

' :i ,::.r ol Sheen Kàs
-_.L,i.t oÍ N!hi Saíota Nalah

Sa^rÍaá Waá Kas/Gora Pàtni

chà.ara (chaiya4 K6

Dal

Bagh

Lahánda/Dher Oasim

MithiRel (Bh mbe0

ch ttiMil

Sandoa Cross/Sodhêri

Esnmated CosL Ío. Lrn de.Ltued S.hemês Rs

5tÍE

5-15

5r5 M llLo. I



FEDEFALLY AOMINISTERED TRIBAL AREAS IFATA)

lnêdeqLatê êtplotaton or and and wsreÍ heen a maloÍ calse or

backwardfess íoi Fèdê,aly Admnisroród Íribsl aroas (FATA). n 1972, the Fedêral

Govenn€ft es(abLsrièd FATA Dóvelopm6.r CoÍporat óf (ÉaTA Dc) to cóord nare ánd

ic !FLít oí llr€ a'oà. Sin.e thef, considêrab€ prooress has

beof,nade bll I !s rrcomnr€ns!Íate with rh€ porentiàl r€so!Íces à.d íeq!Íements or lhe

oí tlre rdrál qeoO,aphic aÍoá,.êáÍly 6.6% i.ê 1A0,OOO há is lnneÍ cllt!ation whlê

á.or1,., selen per.Bft s cllturablo wast6 aboll so pelcênt oí thê culvared àrêá s

Íq.ted whle nre 
'emainÍ,C 

is rainlod. Per hêct€Íe v eld i. FATA Ls abo!t ons ha í !Í lhat

ol Pakista , a,,d 2O De,.€ft as compáí€d to coLnÍi6s w(r rrish viêlds. Forests Óccupv on v

abolt one pe,...r.Í Le rotala,eà. Íh6í€ has on v be€f aboLt 50 !rêrcenr ncÍe6sê o lhe

.rotped a,ea ,r tlr€ last Íive decados, whrl€ the incroas6 in vie d hás b3€. bv aba!t 30

!6rceni d!Ínq (liè 1ást 15 yeaÍs

Ího ár.á l,as a làÍAe developmênl polontlá|. Thê lánd and wáter íoso!Íc€s oÍ FATA r

F'opo,ly há,n€ssed, .á. play a viia role in dre !plíl ol nr3 oca ecÓto'nv.

Fede,aly Addii',isto,ed Írlb6l Aíoos (FATAl, consistfO oí s€ven A96.ciê5 and FÓuí

Frort e, ÍlÈgiors, hale dndeÍgone a mazê ót geotolrlca pÍoc€ss Thê pÍocess oí FATA s

.{lnrnnsíarve ídmariof stàrted d!'lna Seco.d At!han WaÍ óí 1373 w th llre crearon or

KhybeÍ Ase'rcy and appointl.nr oí a spêc€lpolitcàloÍlicer ror lts admhsLàrion



íolr t,onr êÍ reoions áÍê conr!!ols rc Ê:.f Lr : :

27,?20 sq knr wirh ábout 3 6
jÊr!!.e r .nrr !u,lês 69., 20 71o 04 E and larirudes 3l ! 4, 340 23,N. a..t .

Mataká.dard p€shawaÍd s1Íi

a,LrDÊÍa sn3 Khrndrsr.rsoÍNwFponttrêaás1,..dBao

5.1 l:Al'A pri'naÍiy constsrs óí díy rr.!nraDs oí tj.,l Ís và,y,,.

l30 n€rê,s Tàble 5.9 pÍesents a sunnráry or the areá dsÍ h tr,.

l1

t 1 . Li 
'rir,d 

wrrc' Porennrt

l'esorslraveLrc-èncassiÍedÍroío!rafdcaprbiltyclassas!,jderpor,èntarcoidrons

a.'io dÍr r.lJsE!,ea!oÍ Êocla faronsysrênr 1LJ s.o l95o)ex.entson.rnodrcarions

dêra oí rrrcse dasses is ïesonted trr

2l:l!!
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The Class and c ass lvÈry g.od afd qood

FAÍA Theso ands àÍe vrÈr lo noderatê y wèrrsuired ror /nosr oí lhe crDps.dorled io rrre

c Dátêotil,ea,er arass VraidodcuDês31.2oloolnrêsr!dya,-"a Íhese 3,e special!se

55.1 % áíêá is nón aíablÊ and TnÊ dstblron oÍ lánd.àpabrly

óasscs 3s! I n3' ;.d n Ídbl8 5.10

Íab€ 5.10
sL,nr na'i .í Laiid capabliry s_e -,.". -lf r,- l- ; l

rt.5

WdtÊ t!! i . ul r € ÀÍea s €st narÊd a\ belowi

rvê,rtre aff!a Bdinra I

lwnrr ,5 c; ,Lfóíl coeiiiciÈnrl

Báran'ie.!á ábrs warer

O217x4 =O37MÁF

0no' r r Ío íuLUÍÊ,le!€lof nofr



,. 
'sed 

t,f...se,vario. oí

h, nq n! .!rL,able w6sro

nr€'isÍy oí a,eas bci'iO

' P arL o,rd cosr Esii'na(ê

Pre idiÍ! ,'vcsriqafoi s carred o!r íoÍ rhe Proje.r ha!e r

s {ps 1.Í .orst'u.r.f !í daÍrs Stalus or D a.fino st!dies ,

Nunhc, oí sit.s lénr rêd

N!fihe, óí Uán Sltês PÍei'n,'àÍy St,diês

r.r'r,'lJer or Dani Slr6s P.olim,LàÍy S!ívoVs

r.llfrheÍ ol4 Oam Snos ldcftfad

iu.oil by rmsrn,.r ,! s,iai sr.,,
oÍ r73,700 ha í4.1r n00 a.,Ê!

iv€n | Írblê 5.11

n suppon { vor|nc l

I depth si\idLes tin co.sêrvat

r€,.pr ma dcvel.pnr.nt ro, susranable asric!h!,a

ois lo, FAlÁ a'o re.tlned b l. .arr cd .rr ro ncfLíy à

r.í dà ns. Láros( sarcllite in,a!o' as GPS á,,d G S. roLIrllit

!ce'l l. csr ,,aie sto'aee cap.c ties ro, va' ols heiorris and canab ty 3.d norefta Irr

freorar.. r re.J ..d..d wator íesoLrccs ol rhe aÍea

520



TABLE 51]

ABSTRACI OF ACTIVITIES ON SMALL DAMS

^gscy 
/ FR ".";*..,,-l *;;,",;No oÍ Sit6s Studies Surueys

ldentiíieq L q?Íied oul carried oqllt(^)
225

26 125

19 1 18

T5

26

t3

160laa

u
TOT L

625 M llionAad r ó.àliLiêfr,èd sirés
n So!rr Wazn stan and



NOR'I H WESÏ FNONÍIER FÊOVINCE

ar áíoa of 101,741 sit k'ns 139,245 sq nr esl I s

74o 3'E a.d làt tldes 3l ! 3 N 36o 57'N lr has." !,r rr.le 69" l4'E

20 nr ll'on T ie têÍan oí dr. Pro!ncc var es Í'onr lolry'nountê ís

' i;o.oaodr-s 4lm I -lr. rol

''rÍoí.l,rrswrr,h€iqhisabove4,oooÍreteÍsab!vener'Sêd evêl1nsl

' r ahpsr crir w rh a heisht oÍ .bour s.oootrr Il,e . i,fàt,ê oÍ rlrè araa s

" Í,,! sL,nnleÍ ard cod durng whtê,s sr.wl.r ó..u,sd!ín!wnrerÍ'

pÍosert a .omplex .ix(uÍ8 .Í constraÍtrs ard

:l,L r.n.'s rl'êre ,Íe aÍeas wh,",e land Íesóurc€s áíÊ Ír red ànd wateÍ íeso!,ces a,e í'

o1ho,s it is tlro iê!6rso FoweveÍ, in so,ne D.ds or r rc a'ea bódr

e,'ii.Ln..s a,e alr!rdanr optirá dráfag6ment of i rese ,eso!rces is the d,e necess ty

I t ," r,ei ro nevÊlor a!],ic! ture wh.h has ba€n and cofttNes ro he trre p. nciral d,ivn,q

. .p .í 1r,o .ri..o ry óí trre P,ov n.e ThBPJóvi.cêisl'6ávrydpfê,{rxrtío, tsío.dann

'r,F,È,,f..nronórhc,Provi,Í:ês.íPàtistánorí.Ío!.r,{ro,tsOí(lêrdraa,ei.í

és abolr 51 373 sq k r wlr'cl' is abólt 5l

a,Fa C!Lt!aLod aràn s fea,ry 19,34o sq kn, wlr.lr

afd l9 pê,cen( oí the tatr a,ea or tlre fÍovi'r.e.

s 64,200 sq kn which 's 63 pe,ceft

€:sts to bíins abori l0,loo sq krr lcuhtrahle Wrstê)

r J ha'ness,'q.í sL,phrs wareÍ.êso!r.Ès cin bc e.Írêst y

:..,f1,;ndolil,elorar.!LtvatÊda.ea.Í19,330sq.kn,(n,y3900sq.ti,3Íioare'l



lo,43o sq.knr labout 54%) is rai'rted/ baraf' wheÍe y-"d . ,:
.r 1r,ar oi r ,e í aai.d .s|cu

,a nralli'r d,e Provincê is 626 nn. Lafd!sê srarist cs oí rl,e P,o! riÊ

Lafdusê Stalistcs or NWFP

nd.i,ie d,àt óiiy 4.7 porcent à,êa

,êgllatíiqare.l is I'aldry 5 7 pe,csrt oÍ drê lntno níoaten aÍea oÍ

Pêksr.ruronwhlchdep€fdsneanyl4percêfrollotarpor!laiionoÍthê.óurnrv.lhls

den,oo,.rhic Írbalaf.e wa,Íà.ts rlic oxDloitatión ól avalalrc afd afd war.r Íesorr.e3.



,_ : i riD betvr'Êêr dêmafd

:,. !i no nroê rátronaLzonês:

t hant lt/rr Íor,ê, rs tcore prorpr

!az.ra rabr B.f.! Basin lHKs Bas nl

FedeÍa y Adn,nsleÍed ftiba Aíoas IFATA)

studes r,ave b.on caí sd DUt Ío' D Khar rii Torerr a,cà ,! a1,25

: rur orrd spc's o' sr!.,ruÍ6s and ch.rnê zaton s.rrenÈs trave b.Ír Dqnjssd, w rr

::: iarpd..s1ólFs354nrirron.accordi.!tosoisf.lLandF,ors.ria srrdres.áíed

rr.a,...390,lo5ha{963,560aoas)óÍ'verysood afd'tood aqícrtlLra/á13bD

it; I Irre area Bud K.lri{SFat€) Ígêtonsysrem 
'salready

Ísaron afd croppi'r9 intois ties Ioialwarerrot.nri. óí rri. area

r! rr' 1r 03 MAF) of which 3.46 r 1O! irr 10 23 MAF) s clrÍen(ry bens

ai af.ê !.óí19 33 x t03 m310.30MAF) rsavá áLe 10Íurcreasing rhe Íqátof
, =i tl .: sr fq .ult vable afea á.d lor bÍinq nq .ew à'p.s undpÍ c! I vario.. The

r' è:.ssre.rolKrrar'saboural9,00Oha{1,034,S3oác'esl This an.t spÍosomty

n aváiabil ty oí wáteÍ'esou,c



1i.ód í o$s ór h /rroía.rs or lhe aí66, májór parr oí curtuÍabié wasrecan bê br.Jqh:

ir | 2 HhB EJsini HtttÍo"enrs

oorallcd Desisn & T€ndor Oocume.ts

aDDróved íor F€asibiliry Srudiós

So íar r 13 s rca lráve besn idênriÍied tor co.sÍucrion oí srrà rdà'ns in HKB Basr's prc

íeás blity s(ud ês hav6 boe. càÍêd out íoÍ sónrê oí thê sres, whio 11 r/omisírc s res

lráve be,èn sele.red for toasib rysrud Ès N nesires wefêpr oÍitzen rordota redd€signand

Ai pÍ€sent, nvo schomêsáíê und€í cónslrL.t o. stoge

WareÍ PorrÍ ál or NKB aasin ass'-ègares to abolt 1.27rr oro mr {1O.26 MAF), oí which

sO2xrO"nrr(650MÁÊ) s c!Íênrry boÍrg !iilrod and/or movés to the Íiv€Í svsrem The

balancc NroÍt oí 4 63 r 1o'3'nr {3 76 MÁF) is ava ablê ror ltilizat on. Th€ crlturablo

wêste or HKA basf s abóut 442,3OO há, which could Le brousht lnder clltvation arter

D'Drc,lv corseÍvlnc wêtêÍ resouÍcos oÍ tlrê áÍáá



'I FAÍÁ, 263 s:!s r.r rhe c.nsr'lct on ol sódrl dams have be6n idenr Íiod whore rotal

laareÍ pcreii à s : 93 x to, mr {2.37 MAF), Ot lhis, 1 07 x 10erf lo a7 MAF) s under

.r:3r:..iienannsr.35t10rmJl1.50MAÊJisáváirablêloíexprótràiion.Esrmaràd

..si i., . _.1s,4vat on ol wat€Í Í€souÍces at 263 s tes is about ns 2,306 milron.

6 r 3 FAÍA Nií Toíenrs

. i.!srê ofFATAisabout l?a,700 h. whlch h!s potenti. Íorirí qatedagÍicut!Í6

.3.1.ês óf rhe aÍêa courd bo conserved.

: s,;..n fer.led thatnro schêmosóÍ thê'Coíe P.oje.r D Khan'may b€ execut€'larteÍ

rer: id J!s c,'.q ïhe schêmes or FATA tor whlch lêàsib ty srLdies have bpen càÍied

fa! a s! D. i'rc ul€d in th€ paclaOe. D€iàiêd íê3s bilitês may bê caíad oui íar alltha

'esl.Í trrÊ íJrenes of HKB Basin and FATA.

rs des., rr o r íecard n! FAÏA has álrêády boen includod in Sêcrion 5 or tr' s r€!o{, henco

' , s Sè.r on deê s w th O Khan and HKB Bás ns on y

D I(I]AN HILL ÍOFRÉNTS

s tro taílitiora sysrem p,acnsod n the p cd'nont pla rs oí Su êiman

-_:_ri s,1.ê lie bêsnnrn,s óí 2oth century Initially, thè systen w6s q!ite etÍcieor and it

: . rfCed ábolr 20o,OoO há 1494,OOO ácrês) whlch hàs Êrêsênly bêên redlced ro

.__ ' 3! !00 rra ( l97,6oo acres) d!e to malíu.cti,i! oí dispe,sioó stu.tLíds, ihe r pooÍ



ÊxóÍlus .J aori.! r!ral tJbolÍ to chastnn. Fisrrr Eanti ca i :_-l

Íl e pÍesBft.ofl.tiaon oí Fod K

naf,(È ,/irr .r rrr. Í !,d Í ows oí hir roftêDrs óí dre prole.r arcá

áílDn .lykes {Gandás) aÍoes smnileí braiLrr-ès .r Ír,p. r

']a: 
n !êlL ]rffnl w.1'í to t||en e lhanked

.n / (rU no .ví ro nrÈilnrn tretrsrios.Í

Íietls ThÊ Ga rni5

íi.oÍ'n'9 ílows r1.sh í óols, esnec aliy n ,,.
rn.sni/r sÊas..,.iren da'nagc r rc Gà.dês and proceed ro La'r Íêad,es !nobsr,!cred rJ rri

over riqrr íroods is rrre absê..ê

'r,Írri'or ari uq:r4rs oÍ dr8 .xstrrs sulritrÍés

I oyrs Tl's wr f.t c.ly troosr rn the alr.lrrurá

blt . s. 
'nn, 

nr ze rhe rlood I

i'niàl,ra,,rs fl llro rÍeas rnor.rerroeííóclvelydá..0Ê iiDDd I ows. n d€orh

1,erf..índ ft t Íó, esi nati.n oí avaÍabl6 and afd wàrÈr res.rr.es íor

nlDlisedp.nsanddÈs!|.sW|ji.ha'eplesenledi.l|reJ.li

and 
'nànoowor 

lor the..,rsÍ!dio'

!L3hiri1y or r,,o!.sód n,Dasu,es

1D (l,an oivsr.rl co'np'ises Dr (lrán rr,l rant r

,.a1.'l )eLLfdorr ár1!dÊs3r'r5'N 32!31 N a.d on9nldes 70r Aa E 11r22



s about 9,005 sq kms {3 477 s.r nrllós} w,trr a sÍoss

.rrea v oie nill,on.lhe ÍibalaÍea atlached to D Khaf D'vsiof s 3,23Osq

2 s. m .sr1" lrr a pop!latlon oI àbur 15O,000. Erhibit M 6.1 showstlre PÍójêci

Ê 2 3 Lafd and W€leÍ R€sourc€s

Ê 2 3 ! Lá.d Cáoáb hv Clássiícàtióf

rhe sn'rs !í rrj,p Froject A'ea have beê. €roup8d into tou, land caralrrlity C €ssos L l, lV

à,. vrl a.:coílnis to E!Íeê! oÍ Rècláfi6ton Syst6D (USOI 1950) Êtcelt som€

a.nií'.aLo's male to suit th€ localcondiiions

ctàssr. A.zbte tvely eood as.icuftL.zr Lêndl

ri s criss p:iends ove, 27 2 Í,eÍcent ol rlt6 PÍojêcr Arêa Thê áfd is ócàt€d in tlE nêàÍ y

e\ A lo gent y slopi.g aÍoas. Th6 conporent sois a.e dêep, well d,a red, non salin€ and

'.n sod.l!anry Theya,eeaslyworkable tóqood physcalcónd t o.s íàvouÍàble ló, sêed

:s,rrnat on and Dram q,awth, Th€ r avêi6ble wat€r hó dl.s capêc ry 
's sood. They êÍe

1?ri r su rable 1o, à widê 
'á.96 

ol êgÍic!ltuf6lcrops, iÍurs á.d vaCetablês rláptêd tó ÍÉ

r OarnniA.6a basicsily comp,ises l2 r oód chánnêls which

ó thÍoogh dilloísnt soÍqes in thê Prore.t aÍeà. Out óÍ these,

lêd á3'zams whL€ the Íema

.àr.d a3 ,uls' The zêms ie. Panyal., Tank, Gonral, Shakh Háider, Da.aban and

Cfo!.lhwa,' Íanouti.to rS chàh.€ls. lh€sê arê tutrhêÍ dv'd6d nto n nor dlstib!ta.iBs

."ais) io take wateÍ nro ilr. íêlds. Íhis n€twork ol chann€ls agqÍ€qatês to 1,163 knr

7:o fti os) i. lenqtlr. 1,, àdd tion to this, a.umbo. ol onr6Í smallchann6 s (wahsl alsolie

, tlie PÍoiect Area. Wnh the passdgo ot tne, € .!mbe, oÍ dive.s on wens/disÍiblt ó.

si,L,.r!res lrave lroar consÍ!cted o^ th€ network to diven I ow in dilíerenr channers



cláss n aÈble t6ood aqticuhuët Landl

s 2s 6 p€Ícent oí tho Proj€c

sligrir y nen,essed a'eas havins.láyêy sois ol extaddi.s na

c ay r. s tv . ày wlrl.h slri nks ard svJ€ls on aher.at€ dÍyifg ard wetnnq ánd .iê!ê .r:
cfack.arr,es!Írace.Th€inllÍationràtasaralow Mosl óí tli-ê llood wateÍis ostrrtr.!-rf

cva0orar on \dh'ch ev€rtL,a y ,esu ls n th6 build{p oÍ sríace

cor.enrÍal of oí sárn ry ls dillrad to saí€ lmits du€ to dre nêposit on oí í n€ s-è.lmeft

rê ,sn.,ted l,y the i ood wátêr. Th€ land is most y used lor nillels h Khaír' afd vrhcai

ard mlstàd ni tó thek clayey terture, Íràsê sols have d Ír'uuLt

workab iiyard êfta rseê.lbed

HowêvóÍ,withscontricÍrá.áqament hshioveÍvlrsr'vields.aIhe

Cláss lV Atábte lsreciat use L.nd)

Tlris .Lass.óvÈrs I2 1 norcanr oÍ trro Projê.r Area lt is lid(,p, sed oí sandv afd slavellv

s!irs..,,.1,, rqi'rtrreq,avelyíans ThÈ lá.d has seveíÊ mitato'sÍorcropprodr.tof'l!0

ro rs-èxcessveyaíavelyaristofynàtuÍê.lthasvB.yhiqlr n(akefatoand apd'írer.a

poor wat6r ard nuticnr hod

,-aco,ircrded 10, nÍiqái.d ao'icuxxê. lt shoud bênê' be dêvcopDd as a srà2.0 rand

afd 
'na 

ntenán.ê oí adequarê covêr ol pa:tab€ pà.r sDe.es,

d6!eopmortoÍwaterDontsandpa.nedÍotato.álgÍazir! The and ca. also be lsed ror

rlrrs class..cLpies the r,àridr!,n 31 I psrc€ft oÍ Project

rypeso{Dai'rsranêlv,sárdd!fes,f,rourtánsandÍouqlrbrokênlandeachsÍêl.lrirroover

O 3, lo 4 a.d 20 4 rreriefr resÍrectivé y Ercepr íoÍ a íêw shNhs

.Jràz,iq val!e these àí6€sa'elêroelv lrar€ and cannot be nri rosrg' f Dant asr'!lturáluse



-lp " .', í hat-d tèhtè 6.2

Tabre 6 2
S'nrn,a,y or land CaFabiliry Sratsti.s lDr Khdr Hi Toíe.ts Árêa)

i ., . .,".or' r, E E

wàst8 0l rh. árêá is abolt

ron a!alabiLly oí wal€Í.

197,5oo há llIs laid ,s nor lraen cn rivorod

(232

lard'È, I,uLÊ' "r uí P olêLt AÍ€a is s!mmar7€d bêlów

PÍoper y ..'seÍved suÍplus í óws .í hi

cronp r! nle.s ty and bÍ ns nq addit onál

nd cost Esrlmsros

rra | .blecrive !, ihe p'óPós€d

" ,J dl "d a,ri/r e\ . \'



iectvÈ o' 
'F 

s ' :

r[ ít írd hdbr fv]ng standard Ío. the 0.6 nhabitants

6 2.4 2 !Esq! Corrsldq3!9ls

spatD n,igatlo. woÍk.Íe desiqnod coíespond.C to a r ood pedL

wLh a theD,eticêL Íet!ír perad oÍ 25 v6ar in váÍous pê.ts ol th€ woid NESPAK'S

provi.!s stud es lRisk a.a y5is sr!dy íoÍ DG Khan Hil Toíê.ts) have dlso ind cated rlrar

trre onlfnnf d.sqn,etu,n po,iod Ío, constrLction oí Ílood worksirr s nilaraÍeás 3abour

25yea,s The sÍucro,es havê drareroÍe, béèndesg.ed íoÍÍoutêd ÍloodpearsoÍ 25 v€aÍ

oà.d Díovisibn ándstilhng basns ared€' onoíl to pass a 5o'

yêa' I ood rcak w(l'óul da'n

At a tew sites, Dorenn a I ow 
's 

avá l.b 6 n ihe nallah bêd.

Ílow, Irw r.w r.t.hes lrave qeferarv bêen pÍovided n tlro main wên A1teÍ'tvev'

sr,-è..1 olrlak€s 1us nq D De c!lvats eic) háve beên Prov ied át some oÍ th€ local ons

wlre,€ De,e n al I ow needs tó bo sepáíátêd íÍod th€ narràh I

tó make íi Lse.írheexsrl.gsÍucturesbvmêki'rsllre'nÍtnctofaltrÍo!sheàborato

Í€Í,.de r.r woÍ[s Only í].s6 sÍucturos whosa rehablitstl'f rnav prove ro bê Drofo

orDe'sive tl,.n a new Ó'rê, h

6 2 a 3 llro Feco[!]E[de!Lqa!i!a!c

Re$,lts ol trê rrydÍo oq. drárYsls luonated tÓ 1996)

r ev ous snnly NESPAK . 1993

especia lY .f I ve nraior zanrs, havo 01eÍBrcÍ€ b€on adopred ío'n NESPÁK s PÍe!'ous

o. Panya à lwh'crr l,àsíe.enty

uêre dent ried



i so.,sio. s!ucr!rês lincluding Íemade li.O óí Êxist ns stucr!res)

Á'ld ri.fa y, p,ovisió. Íof ch6.fê Èat on to íaci

onlt Evêluation

€ 2 5 1 Ele!,otr,ic FBàsb irv

Tha.rre, a to, DUb c i,,vesr,rêit vD;

Rare !Í R-"trÍ.lrave hêèn àppiiêd ro

exa , ie nroje.r econonrc leàsibilty.

Nor PÍesênt Worh, Benet I C.$ Êario ánd ntêÍnà

nro discólntàd cash í ows oí bÊnéí ts and costs ro

Tabl€ 6.4 slnnraí zes the ,es

_r? : i::r", pa.rasêof .lêve opnrentwoíkscompÍs€sDons

êàrtlrworks if Í€'nodellino oí nar!Íal afd nrán had€ chan.êls

. r,o.. ,.oob Í.. " ; 0,, ,,

i i .:,...1 . Íable 6,3 lnaddition, I I scho'n6s ostinrared tócostfis. l46trtrlilnhavo

L:È ' i .ri is..lrD ho e'oc!ten d!rfs l0th Fiv€ Year P àf.í1.í moritoÍ fq lrrs pÈríornrancê

R6tê oí Discou' r {fe'cenl)

253 5396 5

129.2

6



TÀBLE 6-3

SUMMARY OF COST
(Recommended Packáge 1995 Price Level)

Sr

):
23

,:5

2
3

5

5

1a

16

rr iê. sfaf DistÍ b!toÍ
f .r srorerc.osrwêil Disl.ibutoí

Srre kf Hà deÍ Zam DEIÍbulor
I á'lfróbá/Va leÍ DislÍbutor
Da,abai Zam Oiskbulor
airaldhlvên zam Distbutor

I L.nranr Gand Disti butoí (Panyê1.)
G:lrê Razaulah Dlsrribulor

il!.dr llákm Dsl bltór
Sárrár D slrib!lor (GàJrslán)
L,str.na Gaidr Drstributor (Gajistan)

zánra.wáa Dlsrribulor

Gê113 Murránmad Akbaí D slributor

Tolàl Cost otSlÍucl!res
Eárlhwork lor Chánnellzálion

\ o,-c r. ud rq Dhy.n á !i r,9-n ,

Delaied design & conslruction supetuson @ 5%
Êngo & Admin chaÍges @ 37'

35 125

17 T29
5138

24 514
a 997
4 259

13 975
11774

7 366
4 366

15 306
6 679
5 Ai2

2t 348
5 652

3.763
6121
5187
2 642

3.31/

277 792

!! !q9
327 792

16 390

354_015

Say, Rupêes 364 mllllon

6't 2



Íhê paÍameters o,vàf áLóvÊ nd.are that Íro Ner presê I
Bêreí I Cosr Han. ot.ê,'rls !, nrc,csi SÍi á, y,lric lnrÊ,na

nr 
's w€ lábov€ nro oppodurr 1y c.s1 ol .rD tà . Fàk'sran

èr:êrrhca rrrat th€ pÍojêdt is e.on.,ni.a y Íeas'hle a.d ihe pLbl.

n!.slnrenr rr,P'È.n \ r!s!í ed

6 2 5 2 gefs!,rvAltalysis

ríi.,deÍ r. rss.ss ttre mnact oí a póss ble decÍ€ase i,] p,.ie.

proje.r ..rrs. se E tiv ry àfálysis hás baon.aí ed out w rli rhr íolow n! assunptons:

PioJc.t bênê{irs dê.ltrê by 10 perc6nt

D.st o!êr rlf bY lo pÈrceDt

'orr b 'drir 'è!l ! ,o, & o.

rhe rcs!lts oi trrê sênsrivlyêna ys's básed on tlró d's.oofr val!os oí bo,'eí'rsá.d cosrs

unde, r ro above ,nent or6d assunrpriors 6Íê su'nmaÍned n Table 6.5

Aolh berer ts,edlct of aid c.st ovÈí arn

Sers tvty an.lysrs ndcates rlrat dre n,vest'ne.i Íetriai,N ec!ron,ca y att,aciiv€ rc,oss



6.2.5 3 Soc'o e.ononrc hn.áct

srrabrÊ bèferts arÓre irie,e

a,ê a nunrbêí .Í BÍÍe.ts of só.i. e.ofotrlic idtuÍê wli.l',
eqrary mroriaft and dosê,vê d!e cons.l€Íation whlle dêcdfn th€ jusriíica1o, .í rr:.

Tlrcs-" errccts ,e 3to ro the mÍrrov€nrent in the wBll.bo DA and welÍafe oí nre inhabita ns

oí the area The n,!D!sed pÍoiect whên nplêmartod wor d

ransÍom no rr,ê Írare'1of te by !Íoviding irÍgar6d aoricu rorc lrcneíits and Íedu.r on.Í

íloo.l dnmaqê. Th s wo rld Írd!ce tlre neollle to 6láfOe e!te t to serrle down afa !r vc !rl

lhor ronra.li. way ínplicánons oÍ slch a hasc.lrá.9ê leadinq ro

ty ol lile are ob!ious Íhê àddtrofa a!Íc!ltural troducló. nade

possil,l., und., DróJa.t .ond Llors wo!ld ,esu t in a. fcrease iI i'rconr€ evèls, rl,ercbv

demand wlridh, nt!4r,wolld resutn' opóf.
orpDiLfil.s. su.lr a p,ocoss would stimuátê 6.ono'n'c ac

witrr tlrêso.o 3.onom c condinonr pÍêvá r.0

rcachi',9 slqfiÍicrrce Whilo consdeÍng drê

shoLrd be qven.t lèr.r as much recosntion

Ln ur€ prójêci,Íêa, thdseêrrectsaÍe oÍ ítrÍ

jusrÍicat'or oÍ the pÍóiê.t. trrase benerrs

as rlre comÍruted e.info'n. rale or.etrrn

63 HAZAAÁ, KÀBI]L & BANNU BASINS

HaTaÍ. K.bL' afd Bainu lHKa) Basi. poss€sses 'nári'n!nr dovê oporeft toternal .s

conrp.Íêd roon,e, Íe!.'si.è. DlKhanand FATA Maiorr lers ike l(êb!r, Swàt, K!ían

Paflko,aá,,la,e,rib!ta,iesrÍ3vê,sotlxouqhihsà,éa.Àro.lY,ncoveÍtaboLr64páÍ.Ênt

oÍ (1 e rora áÍea oí NoÍth w Maio' ta t oí ÍÍ sanon rvslÊ'. àid

a!ícrlr!.al a,e. lier ir\ rlrLs region Hshêst Í€ifrall aÍens te alrlJolríbad Ma'da. and

Malaliàrn À.e ..átód Ír dris ha5in



11 -,,ij,1 .Jrrêpro!i .ê,wherethêÍsàÍêexÍerresoíanirdêêfdctimate.hqh6r

-. ra r5.Íe lraÍêa.d rocky. Elsewhê'êin thenodh, mounra nslopesbeaÍeveÍsÍêenoaI

:1r F iè: af.lhroad loávod decidlous Íêes slch ês p ne êfd poF ar g,ow on waíneÍ bÍ Orrt

ve molntan, gÍêss lands The h lls in rh€ solth are spaÍs€ y

acacia and g'assês. ol the total roÍ€st aÍea oÍ about 3.43 Mha or
:rr ía,, r 23 Mrrá s ocated in HKB 8as n. Trris is about 35 Dercefr oí rrre torar rorest

:í.3 or Faksr.n ênd.bo!r 12 rêrce.r oí ror6lOsoCraDhc àíÊá óí NWFP

!rlrhen , dses .,e oàn€íalv assbciárêd wirh Hima áyà. reínory: wh ch conta n qnêiss

3id q,a.(e 
'n!pDeÍChitral.Thó 

Íánsv€íso hllls ar€ most y Íoínod oÍf!'nmuitió lmesto.ê

.,,d sàr.lsrone Mosr.lPaslrawáívr ê iscovoíód whh soíácêlravêsà.d á uvnÍn wrrie

Ílsrano. sannu Pla n,s 
'nosr 

y comr'osed ot soít sandslo.e

rfe a,ea rras a sood netwoíkoríoadsconnectÍ,s maioÍtowns afd v lasss oÍ the Prov nc6

oÍ Pakistan. Cênrent, su0aí, v6C€tablë !heê, Éapêr and Dán,è, boá'd,

c qa'ettesanl rertlê nd!sr€s hàve bêenestalrlishêd cóá1, chró'n re,limestone, gypsum

rn.l rre cay are extactÊd on co'nmeÍci6 scol6. Abour 25 percent of the DoD!lation s

':Ê s;rd..o summefs. Íhs mêán átrr!à leÍ,pêÍáruÍe,nc,easesínàÍkêdy

drê à'é, ls as cáLsed by Mo.s.on afd WÊstêír

6 3.2 r qa!al-_t!,4! qr\llrl

'razara Kablla.d Bann! Basins €fcomDass an aÍea ot 65,516 sq k n i25,2S5 sq m l6sl

oí serrred area oÍ NWFF Íhê

a,ea r e. rrerwFen krr!,Íud.s 70o 24' 7!a os'E and lar hnles 324 20' 36! 56 N.



Kunha Rivê, and its 23 tÍbulares

Snan Fivêr and rs 64 tibutaÍes

NaÍow ÀivaÍ a.d ns 20 t butaÍi€s

h/ In.l s R'vp. ts mitaÍ niLuraÍ Ês rÍe ('^Ll | . ow

Ílblrarios dra n an aÍêê or about

sliows Haza,a and Kohistan A/éd

17,100sq km 16,600 sq m ell

À r, r 5r^nl! I!!!L!Àsrrr

swai J ver or q nares ar an a t tude hiqlrêr ilran 4,350m 1l6,0o0 ,t) abovê nrêaf se3 re!e

i,r Hi,,d! K!sh R.n!le Panjkora n!er,jÍa n.q DtaIea oudê s nlo swátFlvêr nea, H sa,

3ába swárr!4Ídvdoslni.Krrali,iveÍandAbazai'i!erbelowMundaflêánwoíks Thê

tw. l)e.chês r., rÍê ànd loif Kab!l,l!erneárCharsadda Kalpaf N. ah neêGKab!lÍ!e'

fea, Nawsr,ê,á. Káb! rivoí ífa y outíê s h th6lndus ri!eÍ neê' atl..( r( is rhe maJoÍ

! bulary oí f.l!s rive, whi.lr jóns ir ío'n the riqht bank. Eth,brs M 6 3 and M 6 4

DÍósc'tr Swà( afd Kab!

6.3.2 4 Kutrap Bas !

Ba.nu D'vsiof and a Da,t oí Kohát Divsion àÍê drali.d

t,ibnrarias BaÍanRve,, wana Toi, Íori Toi êlc KuÍam B ve, oÍ9 natesíÍo'nAÍqharisraf

ài{l êfrers Pakstaf near Párá Ch'nar Ba,an RivêÍ io ns it abo!t 6O knr dównstÍoan or

BannuandÍraLyj.i,rsrird!sRver30ktrdowrstÍeá'r'ólKaláBaghBáÍàqe ExrrihitM 6 5

sh.ws Ku"an nver Basi'r à'rd a'llacent areàs.



fKE B.s.s Ê iTorenrs en.ompàss rn aÍoa of 65,516 sq km 125,295 sq m,tês) á.d
.ó!p,\rfe ro dr!fio àdnrnisÍatv6àíêas:

D-r!!!r!t

Peshowa., Nowsherá snd Charsádda

abbotabád, HaÍ p0Í, Mdnserr a and Korrisran
Chníal, Dn, Swat ánd auer

Ihè aro. conrpíses !nd!arinq dsected sLb,nolntai,rs Ênd pans
Landls€ staristics of th6 HKB Bas is are s,vef n Tabte 6.6.

Landuse 51étistrcs oí HKB Basins

Tota Ge.qÍaDh,c Ar€a

arèa sown doÍe r)aD on.e

N.r avaiábr. lór curlvatior



C!rt!rable wàsie oí.142,300

due ro ion av3 abirrv ofany
c.,'seÍved and us€d íor rlrs

6332 llll€rEqrellE!

\o J,c3 or i' igdrion

3,ea loÍ nÍigátion ( would b6come prod!.1v6

F óws oÍ Kabul, Kuíam & TóchiFtvêrs

nàÍÍa I fal fq óveÍ Ire arêa; ànd

Flows q..oráred as a resutr of snowme L

Malor rar( oÍ f ows of Kabu,

oÍ rbutêÍ€s ítow oí these ivers at variols sres
or HKB Sas n5 is àbóut Tssmn r3o In.hes) wrl.tr produccs à

MoíÍ ói àbout 1.26xro lmr lt0 26 MAF) Á palt oÍ h s,urorr f fáty I ows to tndus river

SiowmettatsocontibLtÊsror!'roÍíwhchrfaryourÍá si,no
b€ên estimarel Íràr HKB Basins hàve .onserva(ior porentat ot

4 64x10!,rr 13 76 MAF).

Forow 
'q 

iÍp rhe I trep malor sourres ot warer:

6.3.4 PeÍspeciiv€ DeveloDnrent Pt.n.nd Cosl Estinrd.es

the Govefnne.i ol NWFP hás €st.bished Smat Dárns Dnecróráte (SDO) tor rhe

ronaqêdentoíwatcrrêsa!ÍcesofNWFP.Sin.eÍrec'earo.ólSDD,ithasidênriÍedl1B

sites n HKB Bas,r Uprodato pÍógress ol SOD rsas ufue':



Fecorfa ssàncê of sit€s foí:-

P!renrlá s{es íór D€t€ 6d srudy

Deláied oÊslsn & Tend€Í oocum€nts

!..st,ució. n PÍogÍ€ss

Approvod íor F€ásibtity Srudy (pC |l)

a loràror rr3 siros hav6 bêên invêstigáred in NKB Basins só íaÍ, o!t oí whch 65 sitês
$e'ê Ío!rid aDDropnate íoÍ pÍo íêasibitity srudtês. Disr|crw
s a vên Íi l.hre 6 7. Thê dêraited t6ásibiity srodies havo b6Ê. comptêt€d of I I sites nr
rhe Ê'ovncè. Thê wóÍk of rhe remái,jinq potênriat j3 sites wi bo caíiêd óut shodty aíraÍ

mátrios Íh€so sires arê tsred as:

6 Í9



TABLE 6 7

D SI N CTV.I SÉ SI]MI/ÁFY OF IDFNÍIFIED DAM S1TES ' HKA BASII'!S

ÊSÍ MATED COST Fs 3,530 M'lrof

6

1t3

620



6.3 4 2 Deraied Dealtl]]lrq

nie srês rr thÈ PÍovi|.È has

2

6

Cha.dà FatBh Khan Dam Proj6cr

a!rirary Ka.dá' Danr Projoct

rlrp dptà lpd llcs I , ol rl p Ío uwi g

s n're rreef sr.'r.(t and rtro

two sdds lGàndidlly Dam af.l Charaà

rcmáin'nO two schernes àrê,eály í.Í

Naryab Dàr. PrcFdj anr

Á!i ary Kêndar Dàm PÍolect.

In Kà'à{ Dsicr, our !l4sres, rwo {Sháíki

whe,eas, nrê Chá.ghoz

Daí' Proleci nroá'rt pLÍely Í.. dínknrq wat6r

a.d zà biDam Pío,ecrs) l'àve bêen raken uD

oátr' P'oiocr is rêa.ly lor làur.h'nq Íhe Pa,

s!pply has,l,owevê,, Lee. dÍ.0Ded

Lor!!Lcto ' worl has raênsrà,reLll, C,iÍsÀ ]dÀ F \", ( Fa a' Oà'n



Itl.s r,cê,olrs.Í!ed tr,Jt aíllê porentalex sts iorinvesrigario

oÍ la rd afd wareÍ Íesou,cès oi thÊ FÍovince, Tlrer€ arê iárq

cosr sr(rcues caf be consÍLcted. Thêso siles havê tÓ be proDeí v i'rvesnqarêd ánd ..st
ellFd!esoul.is dêrêíni.éd íoí coNeÍlatlo. ol waLerand rsLsê rór rronzofta afd

ro, .o'stu.tloi or s'na I dams is veÍy slow d!e ro risà!o. atd orheÍ sodia íad.rs n

3 fosr all cases,llre .osls.t schemos have 
'.croase'l 

nranv f'nês, due to srow J)rorlíêss

or 1lÉ c..tacro,s. For tlre conslÍu.iio. oÍ smalld.ms, onlv

should be prÊq!arr ed afd Sct,êd!le/Chaíts ol activitiesbo.ín cállv mofit.red tocompr'te

Lri€ iobs È ri,ne Thp .osr ol .o.st'uct on oí ówh€ad dams/d vêÍsion wens s Èst are'l

CONCLUS ON5 AND RECOMMENOATIONS

lr ts rc.on,i,end€d tl,àl thc Pfovrnc€ be dlv ded l.lo 
'r!,nbor 

or poreri a zof-ès i''
de riÍ,cr(.i, oÍ conseÍvarl!n sitês, invesligatiof and l-"asiLi tv 3tudies TlrÓ í.asibl'tv

ÍeDorts sl,ou d Lrê Bankalrle Dó.1'nênts wlrichco!d be DÍ-èsertêd rÓ íinarctrrs á!rênc'esro'

622



\-\\\:\\\\\\\-

.u.ab s,hÀ aroêst PÍovincê oí Pàkistan tom thê point of vrew oí

Iorde,:d o. u e wêst by NWFPj on 1116 noÍth by Jàmnr! & Kashm r] on tho 6ast by Indian

aDd d rrre souttr by Si|dh Pfovncê. t is qtobatly ocat€d betw6en

.nq rudes 69o 30' ro 7so ro E and ratitudos 27o 42, ro 3ao 0o N punjab has ên aÍ6a

sq.km (79,633 sq.mies) and abour 76 51 mil ó. poÈuátonj

aFD'o!tri'arery 370 pdfsofs pêÍ sq km.

Prnrób res h aíd ro sen,iaÍld zo.êsj nrs Íainlallis èÍêtc and does not match wirh rho

Thê hill toÍênt dÈrs oi tho PÍovince sltróÍ írorn shortáqo oí

\ïàreÍ, botrr Íor munlciDalafd áOicuLtuÍe pLÍpos6s, On€ or thê biqOesr impsdihênrs in rh6

deve opm€ft or vast t6rl€ c!kvàblê land resouÍce is wat€Í Ihe rnájoritv óÍ pópuL6rió.

0 iow.s hás .o àccdss lo polable warê'. Íh6 ág'lculrLÍ€ s

ina ry sho,t oí tríOation supples êxcept Indus RivêÍ Command AÍea.

Aqr.! rure ! ays.ni'nportanr rol6in drê pÍovinc aleconomy Rapty tr.r,êásin9 popLtàrion

s a n ri.g Ía.toÍ loÍ nre d€válopmenr ol ecohomy LaÍg€ Íacrs or á.d in rfre trit roÍont
a,êàsoí tlre Fíovrn.€ aróryng unDroducuvs d!e roláckó, Ísàt on íac ir'es Tha Píovrnc6

.s ri aíd to 5Ê,nià. n zones orthócounÍy, wh6rêby rrátchy ànd eíatrc paitom oÍ íaírÍarl

d.êt n.t sLppo't asriclrrurê s6ctor. ony a limit€d Íjar oí h lroÍêrt áÍeás s commanded

oY loo.i (!aiion áíd ls d6pendsnt lpon occásionàl rufoÍÍ qen€Íared by náruràl

rÍe. p(ar o. Trre aqric! tural producrión s th!s mainly depondenr upon dnect Íainral n

:\e5e a,ó.s. Tl,ê toral cul!v€iÊd áreê oÍ rh6 Fróvnco is abour t2 ? Mhá 130.r5 mition

t6 ot 1.74 Mha 14.30 millóf ac'es) rwatsrcanbêmads
.ont€Ívat on or .d'êí mêdfs, thê .ultLÍable wasre has p.1ánrial íoí

::r.r!rnlenr of asnculr!Í€. GBneÍal and!se staristics oÍ Puniáb ProvÍrce aÍe DÍesonred 'n



Landusê starist cs oÍ Pufjab

:!11! __-'---------
To\alGeoOraphca A,ea

? Tora Feported Aíea

NÈr sown arêá
C!Íefr Fa low

AíÊê Sown móre than Once

Iora u.cultvarÈd arsa
culnÍablê wásie

Not Availàble Íor Cu tivation

7 L r P'nte.rSruniPs

P,, r.lr F, ,Ji,.p 1,, r Ípp aróÍ ' I rórónr a,eas

DG Khanr lïoíents

Rochra & Chaj Ooab HillToÍenls.

urpê,cálilrrefrarêasolRaclna&chajDoabHi Toíents

& Kashnn ànd

conse,vat on, hencê ( 1,.5.ó1 b6en sodie.l in detall.

DLÍ i! rlre .!,,cn,r! or ,cpo,r DrepaÍation, Consultanrs we,e d Í-".ted

p,era,e ore Ba lkab:, Docunrê.r ro, each Doténtial area oÍ

Fó,rllsstr y, DGKhanH lToÍênta'êá wasselèct6l ÍoÍ dota l6dsrldv ncorsutál0.

arê rocaten in nd an occLrred

sites aÍê av. ab o ro. wate'

12



N |r PIDÀ, Punrab.Íhê p'oce€dins p6^ ol rh3 Í€Fórt p,€sems $ê corê projêct n qÍsatsÍ

aí, Feclrnà & ChajDoab Aroás.

d ware' Porén .l

rhe àrd.3ss i.aron of DG

Foit,owar aíea a soconsist oÍ

rn casses, whe,6ás tlros€ óí

nqwiih rlr6iÍ 3Í3ar percentàse

AÍ€B is summaÍzod n Íablo 7.2.

ol D.G. Khan & Pothowar Arêas

Wator and l.fd potofrial oí D G. Khan and Porhow6Í aí€ás aíe Oivên i Íàbts 7.3.

Tabt6 7.3
wateÍ Potonrial of D.C. Khàn and Pothowar AÍeas

OG [haf HilTo',enr 
^,e!

I Ave'aoe A' 
' 

ual Rà nÍr I m'n

fa.".," '-I Fai' íaIeadvae'4 m

I a,,*,"r n,."ír .,

] 
MAF

| ',raF

t36



Proposed O€lay Àct or Dams/

Disp6rsión Str!ctu.6s êtc.

Esrimated Cosr oÍ Const.uction

7.r 5 OeleLopmênr Ptrn

DC khaLi a'eà co'ê . P'ot€ctl

The nrea berwe-"r tlr€ tootlr 1s

Fániak tó ràu.s. Bàíaqe 3nd

S tcs dêntlíioi íoÍ F€asiblhy Srudy

' s les dontiÍied Íór PÍeleàsibilty Study

Estimated Cosr oí Consvlcton ot 2l
dam stes pÍopossd íoí Fèêsibllity Srldy

Estnrátod cosr oí 150 dêlay aclon dêms

Grann Tota íor Panjab

Th€ leas bliry sludies ÍoÍ CoÍ€ Project have been compr€red. Tho srlct!Íes/schemês

pÍoposed theíe o may ha eteclted ríteí detai€d designs. FoÍ Potlrowar area,21 dàm s rês

havo becn ro.ommê.ded Í.Í d€laled l€asibility stLdiês; wh e neary 150 s tes neêd prê

íeàsibilty siLdies in oÍd€Í to approis€ rhoií suitabllity Í.í dsrà ed srud!ês ànd

DG KHAN I]ILLTORRENT AREA

oí Sol€imáf Banqo and tho rllht bafk oí fdus Fiv€Í from

enclo$d bsrwê6n rhé ghi ba



Thê hilltoÍ6.rs bÍing in tàshy,toódsot sho4€Íduíarions and hsher masritldÈs s€calse
or steeÍ, 9radiênts, í ood rlows movo wirh high !6 ócity, wh.h ÍÊsL r in oros o. oí banks
afd beds oí trre channêls Ftood ltows debouching orio rhe ptai. à.ea, aÍe gefeíary
chê.sod w rlr hlsh silt conrents, whjch prectudê Ítood Ínànêsemenr by dams or deto.r on

res.Ívotrs As rrrÊ íloon tLows mov6 on rhè ítaÍèr tetrain, nrèy deposir rhet s1t tóad dLè

rh6 siltns and sco!ÍtnO phênomena ?rÊ taÍsêty respo.sibtê íó.
Írèq!-ènr rlra.sês in Írów res 

'nê 
ánd shiít'n€ or I ow padÈ oÍ h,ttoÍónrs. Unpíedictabto

a.d eíari. f.lu,e oÍ Ílóóds and hCh silrconronts pos6 a sêÍ ouschalêngê ro íB nsenuity

oÍ Ílood pranners Íol thon óc.nomic man6g6msnr.

roÍents aÍ€ m.náqêàbt6 a.d oíe lri zed by nrê Íàírers !n s!b.
mo!.tá rous 3.d Pachàdaíeo by rhè cónsvucrion oísrna eàrrrrenbunds.à ed,sandos,

uish rlows o, hi toÍ6nrs breach oanhon dvoÍsof blnds and Dóvê towaíds DG Khàn

cana System, which rràs 2o hittroís.r cross.qs w'th an aggre!atê capacity óí 2,s34

.'ns 1r03,600.Ís) This capáciry is qÍossly inadequarê árd conseq!e.tty Íesurs,n a

.unber ol bÍea.hes i. DG Khàn Ca.a.

Ápàrt Í.om loss oÍ lle,pÍop€ÍtyándintrêsÍ!cruÍaltacriri6sinlrecorn,nánd araa, rr6suhs
Í, suspens'on ol canal sLpplies to dow.sÍêam àrsês ÍoÍ pro ofqed pêí ods ti lras boen

esn,iatêd ihat averago ái.uàrdàmase due ro hlltoíent ílood'nc | ódna cornDandarêà

and toothlls lÍom TàLnsa BaÍasê ro KáshmoÍê is tocdty known às,pactud Àrêa, Ths
.,e:is open rol,i toíofrsioodi.qdÈboLchin0íro,nsue,nanÊa.se.The.arc,nênrarÊa
or rri to(ênts s sDread ovor 24,5o0 sq knr (9,4o0 sq mres,

Err.(s havê been,nade in nro róst io manas€ ftood I ows, bLt Íresc w6r. lr€ne.a y sho(
!.í1. becau3€ tlrey were basod on inádequárê darê and írê ove'al Deíspêctive ot

' ooJí ows of tho ênrn€ cárchoent was not rakon inró accounr. This rêport presenrs à p án
ii !t zaiio. óí wàte, Doi€ntial Íoí th€ d6veopment or agricltturd in th€ arêa, Ítood

''lre.ron rre n! . sêcondsry obj6cr vo.



Tl,eÍe aíê o!e, 2OO rlli toíeils wrich o,iginate ÍÍon Suenao Fàrrqê ir rlre wesr' OÍ

nrese,l3h ro ÍefrslrrvêlarQecêt.limentaíeàsànd iloodi ow porental Tàble7 4q!ês

srátsri.s oí cat.lr.efts and cLlt!at€d àrêas ol thêse maJor sÍeáms

7 2I LJ'rl& wate,.or€nrial

Ihe FÍoi€.r aÍêa lÉlhlrit M 7 r) liês b€lwêen lonoitude 69" 10 E Io 7oo 49 E and

atnlire 2ts 27' N Lo 31' 20 N Tho catchrnêft areà {:Ó'n0ísifq reaÍlv 24,500 sq rrr

l9,4oo sq rillos), nrosrly lies nr P!fjab and Baloclristan DC Khan, Jarnnur' naJà'DU'

Êol,Ff. r.usa the imtort6nt .itiês óí Plfjab, wr' e MLsa KhÊr'

Aê'krran,nákrnlandVtak,iêíe mpoÍtanr sátollites nAaoch'star DG Klian ls conr'Êcl0d

witr, orheÍ.iros oí Pakstá.lry n€tailêd roads, ra

ClnaiÊ oí tr,e a,.à s a,id afd ls characterized bv

a'nJ w.sre I'es i,i wdor SumÍnér ianlv h'qh afd

,aflrarLva.iês Íoor aboLt r25 'nm 375 nrn 15 l5 nchl Pátre'n or

ranralils e,'aric and narchy. YeaÍs oí ntonse réiníall are iIelv ro Lê fol]owêd rrv ons

7 2.2 2 \l jor llrll roÍefts

723r Lafd Polerr É!

lhe la,duso sraristi.s oí nre PÍovi'rce áI€ FÍesenled

cu rilali e w.íe oÍ rrrÊ Proiecl area has bsàf €s|nrátÊd is o 35 Mlrá 1O 3tj MAI So a'Ír

..d.lassícaton l,as lrsof iisc!ssod n ptocoednlq paÍasraDhs !Í dr s se'tion
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bêd s vêíy w,de, ,6sul!n9 n ó. exorliràfi y sxpê'slvê

d,soêÍsion str!crure, á tLss ptuq hês been provided io cate. íor hisheÍ

íloods Írrê lusB prus is € broachabto dyk6 whch wo! d wásh áwáv duín9

r,'gh íroods lgreêter than 25 v€a.) and rê€ase rlrê hydraulic píêssurê onlhê

5 aL .rí(àkBs hav€ boên dessnod to wirhdraw oFr mèr

ióó'l Tr,e w thdíawing cdpáclty would Orádualy incÍe.se áqánrsr hi0hè.

6 Eathên díái,ràs8 chsnne ve bêof pÍovded on

rhe reit ha.k ói oG Khan Cahàrto handro tre ercess vollmes oí 25 yeof

a,d h qrre, l aws and sal6ly caÍy th€m to ouríalll.ro rlrê ndus.

7242 Ê€(o nrendeLl

PÍoDosêd Fa.kiqe.í worlts is pr6sênr€d tn Í.bt6
Ïhe Íecommer.red works comprisei

7.6 alonqwnh Lle cos' oí .Nilwo,!s.

Renr..lê Írq or Exsrinq WoÍks

M scêllanê.us WoÍ[s ol
Fe nodê linq/Flóod PÍotection

7 No {wnhn'isce atrêo!salli€d

7 2 4.3 Cost Est matês

Foí cst n'át on ol cosrs oÍvarious woíks pÍoposod i. th€ rê.ommêndêd pàckàsê, Ln I ÍatÈs

hava b€ê" ádorrêd ÍÍom Í,e Composite Schedule oÍ Rares publishcd by rh,ê Piovin.iál

rigation Dopannrenr {Pu.jab) ir' 1979 ApFÍopÍêtê premiuns havo beef addÊd to ths

h€ 1996 pÍicê lov6.



PROPOSED SÍRIJCTURES
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rho rota cosr or nro D,!jecic
srqu,eeÍ n!.fd a.lni fisranof êroensesond Írhysica conr.Oè.ces er.
tota D,oi,è.r costs w rh nr6 break !p nro váÍ oLs cofipo.ên1s havo bêer p,êss.red n

Table 7,?. the !Íand totáLfo, drê 6.Lte packê96 sums !p lo ns 1,O55 m ió.
7 2 5 Econahic Evatuárions

7.2 5.1 Su!!t?lr !L3_e_!te!r!s

Tlrê àM!arbrreÍits o. áccount ot t.crêasê in agric!hurá

I ood ddmaqes aír.Í recomplotor orpÍoloctworksàreesrnraredas Fs4t ggrrjt onand
ns 63.25m li.n, rêspsctve y ThsaqsÍesaiebênêíirs3ccÍu,rq íío,j the projecrthls, waík

Lpt.r lotlr yea' b.y.nd whiclr it witl 
'emain 

consta.r

7 2.5.2 Ec!fo,n c Feasibr trv

Thê crrera lo, Éhhc rvesnnefr vz; N€r Prêss.r WoÍth, Bo.êlr Cosr Ra.o á.d 
^rernaj

Rara oÍ n-"r!r, lrávè bee. aDplÈd to ifE dLscounrêd cásh Ítows oí boneíils and costs 1o

êxê'n n€ projÈcl ecofom c Íeês blrty. Tablé 7.4 su/nmaÍ?ês dr,a Íès!1ts o1 rre a.á vs s.

s'v€. àb.ve ndicaro

Be.êr l Cosr Fario exceêds lnityevenêt
Fàt-è oÍ Retuír ót l3 62 pêrcent s above

ÍrerBioÍe, esrab slrêd rhar nis píolecr is

that nr. Not P,€saft wo(h s losnv€ snd

l3 p6rc€ntÍate oí nre,esr. Smiarly th€ InteÍn6

thêoppórtunry cost ol rápia n Paklsrà..lr is,

€cofamca ly rèás ble and niè p!blr. inveslmeft
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TABLE 7.7

Project Costs
(1996 Pílce Level)

i iilli

1.""ï^

I

I lr1

i'c !d'nq ês<ocar6d slÍuctu.es

f,;,"

--l

l

;t;;l ïr;

l,^""l**

I

l'*-
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Pothowar A'ea is ónê ol thÊ íogions ot Pàkistàn whs.ê rhe toposraphy rs cáss Íiêd às

pl€leau alongw th i'ïÊÍ,nitte gullsys and Íavln€s; snd.ssuch no raígo canaLsysrom ca.
lrê developed Th6 phys.ál iearuÍ€s of th6 aÍóá dictarê rhê FÍo!is on of todat tÍtqarion

sysism loÍ solàted smal tíacts oílánd hàvi.O topoqÍêphic lfiÍom ry The scop€ oÍ slch
slitable n'isaton systoin is predominaolly slsniied by rrc otisrê.cê ot a vêsr la.d
potentia or which only abolt lour poÍceft is clrtvar€d wirh low xonsiry. Nevorh6l€ss

tho h I roíoni liood Í ows a.e mostly wasted oxcêpr wh6í€ storas€ aíangonr€nrs háv€

Porhowar arêa 6uonds óvêÍ 2.23 Mhê in north and c3.Íá Pufrab t s a pài oí bárani

tÍact oÍ rh8 Êrovince, whoso êlovation.anqos lÍom 457 m ábóvê mean s€a 6vê 0nst) ro

some isoláiod mountains ol higheÍ erovauo.s rhê plarêáu

co'npÍsing thê drsÍlcts ol Fawalpind, Attock, Jh6 um ánd chakwar, tons abour 40% ol

rhe Punj€b Ba.ariTíacr IPBT) lthàsacukiv6bl6Ê,6áoll.2lMhaorwlrichónlya5,4oo
hà is presenuy clltvóted Th€ íóstoÍ dró áréá is 6hrnêrv .sLfíic€nt and

êÍatic Íainíal Th.ough the ldnd is v6ry íádilá, thé dsÍicisncy or Í,caiion s!ppiês is rh6

root cause ol lLmned and low mondry cutivalion. Íhe situation waíênts th€ íiÍopóÍ

Aaro oÍ OisLo!'4 tPercof(l

1166,62
943.61
223.41

759.73
428.78

532.97

nteÍnai Farê oí notu.n 13,62 peÍcsnr



ll r[,enis í ows and rhet !ri z

,iir,ór y known as PodrowáÍ PlareàL' liêr i |,e noíl' a,xl .iir,l
f,r,lalr 1Err, lr r M 7 2). ti,\.rrlesÍor.aist,icts Altóck,Rawa 

'lrÍli 
chokwarand.rhpr i.

^si,arl 
ra{.íCujráLDs!.ráls. lornrs párr óí Po(lrowir P.le.r T1ê€irrenarè3r

rÍ'ir' :r.s rh.rr 22,300 sq k

lo,n ,r I lari.nr r3.r iÊs Thê ê4r oJ rrÊ area sole

7 3 r' ELrysrlit!!! S!!r!e

Gp rc,riry sre,.n.r, the so s .t tl,ê .Íeà ê,é oood a.d .'. .nDalrlo oí orod!.'ro h!h

Íp,,ïty.,.r)i Tl,ey a,-è l,ee íÍom watê'losAi'rq ànd sa

liiir.l,{rlpÍrpsL,ts.rro p.'.dronÍUatodareasortheLn

attai,,ed a liiqrr eve ol rtê'sity àrd ylclds wirh a Íecent nec

sali,iity ír sonrÈ oí thB.íoás.

-, d b sllr h!'n d zone oÍ.rtrrár. Íe!{n, !! 1li r,ór su | ..,s i.. itd

!r !nr.rc r .!., r,5oo nnn wheÍeas tl,àt or Í
Iei is 295 , ,i 

^horr 
60% oi à.n!!ra ní.

rr1l,d'.irirnoneÍ.d cenerà ly rlre raifía I intensiry Sóes .', dF.,cás nU qíadt . v ron

.,1r.rsrh 5.1rl, w.sr rlie a!eraa," afnualrá nfallco

9"c a1 L)lri( Prilràr ai].| 1r,P,,1,i inh



têmpêÍàrue tálls dow. ro almost o oc 6t Faw€l oêm Thê rempeíarllÊs

MuÍee H lls óiref rena ns b€low jÍê€zing in wnrêf ánd causês teq!ênr

rênrpeÍat!Íss 6re nr d afd p€asant du,ino slmm€r

The PÍoject a ds àr sóto economrc dév6lopmenr ol rhe area 1lrÍÓu!h nranasementoÍ ílood

Ag/icultuíe deveopDronl is tlrê 'nain 
lo.Ls Óí th€ P'ojecr whoí€ ê

numbsr óí órh€í íelated bêneÍits cón also bó accÍuêd

? 3 3 Land &w.rêt Resou'oes

7 3 3.r !ê!!LB!l!!r!3s

Porhowa, A,ea 
's 9êneÍally kn

topogÍapl,ic Íêa{urê3, parclrêsol ílat landsáÍe

n in Íable 7 9.

Landuse Stàtlsrics oí Porhowa, arÈa

aÍêà ol Punjab P'óvinc6. O!e róirs spoc'fio

aváilàble if scarlé'cd íoín

I



o. r,'oi ' oí g.po'ràore rà

7 3 3 2 FL,!.!!J5rimari.n

I hÊ ávpÍ,qe annual trroÍt has bêen est tr,êtêd us ng tlre ánnL,al ave,a0e nÍecip rat o, a.j
u'.ír ,a , 1ál co,èíi ciait as dêrenirrod fíom rh6 acr!al dárá Íhe summaÍy ol trre r.s!rrs

Ave.ê!€ Arfual PÍêc pitàtion

Á!eÍage Anfla Frnoíl {at 3l 67 0e,.e.rl 4 77t10,om313.36 MAF)

Àrror( 2 47x r O-lrr'{2 MAF)

lto the,ivo,s Tl{,s..t}.ur

7 r .1 pe,spe.riv4 P à, ,,i,rq

urorí is 3 tlr€Í dat6ined I dêpress oi.là,eas o, s d,a ned

22xloinr lr 36 M^F) s avê êb e ro' conse,vation2

Duíírq 1940s i'ivêst!átons wer€ córdu.téd t! exporo war

toÍents oí Plniab Píovirc. bLt no wa. nado íor .orso!.tói oÍ

dams/,eseÍv.,s. aÍe, ind€pendence, dre woÍk was àsêí, stane! in 1954 and a Blnd

CncÊ oT íiqaron DéDaÍ!.en( (Funjab) càíiêd óut Drel nrary Írvesriqarons n nro

Ponrowar Flarea! i'r.uli! P!blri gills and S.lt Rangc. lir !tlrdÍ áreás óí F!njab

and aÍsedamswo,ocontinuÈd lrom 1960to l96TudernreNi

Tóíênt D v's ón but ró w€r d,êífed Froiêcts nratêíalted

Alro' dislolrtr.,' oí Wó3r Palsran A0rclltue Devel.p'nent Co,poíarion l^DC) |
Janra,y,l972 Snarr Dam5 OÍq3nzárió. was rêraired by rhê Cêntal C.ve,n{,ent blt
Jrfr y {$i:idd.'d.d t!.'nruslilsíurcrio.srorespectiverÍovi'rcês F'on Fob{'a,y,1973

{ re,osDo.sil,' ry íor n.veloD Ílsred ro Ílation arrlPowe,



n oÍ dr6 Punjab. s,nce thê. the s'nalrDams o'qanDarof, s

lhê woÍk or the O,ganzation lras snrce bêon con.enrared d drs districls oÍ A ock,

RawrlD D{l , Jlrê um a.d Chakwalwh€r€ m6rpoténtiàldam sresareêvêiêbLe. ArFresent

s hêadêd bv á P.oj6cr Dirdcror ánd rhsre áÍ€ nneo Maintênance.CLm

CofsrLct on D vis ons wnh 1t sub divisions.

7.3 4.2 Comoetod PÍoi€cts dnd dsntil€d Slês

DLe to ack oí l]yd'olo9 c6ldátà rdqunád ío. Planning and Dosgninq oÍ nrsss Dams, th6

p'os,€ss f.a, ystáqèswáss r(hêseoordplanpenod(1959

r9641 weÍe rwo,n nunrb.' .ê., Êáwal Oan 11962) and Msrioi 119631. The p'oqr6ss,

howele,, speede.luD fthrd lvêy6árr€n(1969ro 1974) when the ío owng d6msworo

2.

aÍterwaÍds rrro láck or Íinarciêl dllocorion b6came lhe major constÍàl.r ïo boost !p
proqress á.d tó nákê dre ar6á solí soÍÍiciênr, a n€w schême, SmàI oa'ns lJmbÍêlla

P,oiect was nrodlced In 1946. By tho yeêÍ 1933, r9 da'ns had boen complet€d

cover n( á connà.d aí06 ol I1,336 ha (?3,000 acr€s), ate, on, lnds ljn brolla PC I

Projecr, r.inr y rinanced by the Fe,leÍ31 Góv6rn'nènr ánd asiá. Dêvélopmenr B3nl< laDB)

Loa,r, 12 nèw dams wc,6.onrplêiod co!6íins a co'nmard area ol 6,613 ha 116,346

ac,€s) Thus, uJrto r997,3i da.is havo boen comp êted

s. ta, abolt l5O dam sites wilh àÍ êstimar€d cosr oí Rs 3,160 trrilior havê bêê.

defr I edwlr.háíêlisledi.AnnaxuÍ€-1, suppoÍung vol!me.l Tweóryonesiteswi(hhsh

hàvê bêên piiorir zêd wirh an esri'nared cost oÍ Fs 2 100 milion.



5

Dlrok Rattá S Mí Í Dam

s.r B{res arc lsrêd í, T.bic 7.1o, wrriLe s!'inary oí tdefr I ed dàm qres

Tabre 7 10
Danrs P,opos6d íor Feasib rty Stud cs

oí denl Íiel Dam Slles n

35

5

t50



smal datrrs L. PÓrholvar ÀÍea háv€ boên exlÍamáiv usêíulárd háv6 pláved a vrtárro€ In

rtie do!êloprreni ol aq,icLhufe HowevoÍ, tho slatistics 'ndicate 
thêt tlr€Íe is suííiciênl

a.dandwatdrÍêso!ícosaxpLoiration Íhes6resÓ!Íces'if rullvutilted'

.an p z! a !:3 ,oe I dre econÓmv€nd socialand snlnÓ'm€itallplit ofdr6aÍoa soíprls

iare, pcr.nra .Í2 293xlOenrll a6MAF)oxistinthêaÍeá-whchcanbeco'serv€dàno

rsêd ro Í, qa(e .!tLíablo wást6 ÓÍ 22O aOO ha (545'376 a

F?as o ty srud €s loÍ the PíóPosed

ie:3 b 1! r!eÍisstion ênd sruoés

2i dáms sholld be nrit aied

íor lhebóLoncé ident íien r50

êr th6 e3.Lêsr and PÍè_

shês slró!ld b6 in tiáted

streams Joinin! Favi River lÍo'n

dist'icts oÍ NaÍowa, siaikot

RACHNA AND CHAJ DOAB HILL ÍORFENTS

r 'n.l 'de 
rr'o -or rtá 

'or's

'á''J|óoa.cUJ'droÍPUn'êbPÍo\F.

Ur Bcr Bàlanta' Dêq & lludiara ouíálllng in Fàvi BrvoÍ

ooaÍa r, OoaIà | , Halsi Bhimbeí, Palkhu & Bldh o!Íál rq in Chenab RiveÍ

-r? .àt.nmsnr charácreristcs oí th€s6 hllioísnts (Nàllahs) are !iven iÓ Ta6le ? r2'



Iab)ê 1.12
catchmenr chà.3cteÍlsiics of Hi[ Torênrs oí

__!5
Dod --- ---

The nrimary obje.rive or 0r€ Frólêcl is ro 6nhance rh€ aqrcLtturarpród!ct on oí rhé area

by cxploninq rlre waref Íesóurces ot thê hit toíants íor nrigát on or lamtands. Ttr€ htl
loÍefrs are s rialed i'r aÍéas or hiqh prêctpiration and Íemê n ii hsh Ítows dur n9 |re

M.si oÍ llE liit (oÍents posséss conside.àbte peí€.ria írows wJrich

0'o!ide basê íl.w for uÍban dra iáqê and indusÍiáletítuênrs.

Foods ntlrêbasinsoídDsenalát'sgon€Íá yresuhfro,r,ur

lhore w€Íe supoÍ roods . Ravi and ch.náb niv€Ís 1950, 1954, 1955, 1957, 1959,
r973, r975,196 l S33, 1SS2, lS94 and t997 which.àLsod sêvÈÍ6 r1.odirrq 3fd he.vy
dóDàOe nthèárea The cónrriblt on oÍ rtre na shs ro the Í ver Ítoods was cons derab ê

aM h tÍ crÊd hêavyrossesto feand prón6rty. Total nlndar on óírhe area duê to na ahs

aunnllrhes!Doríóodsot1955,1959,1973,1925ándt976wàsÍocoídédast 2m.lra.
Í.bls 7.13 ! ves a rist oí rrsreoÍotoqicát starions

co's"lé'€d ro. tlre siudy oí rhê area Av6rágs annla íánia s ábour 675 ,nm f, thê

s ouríóli.q in Raviaiver whie ir is 775 mm ror cherab F vBÍ



TABLE 7-13

INVENTORY OF MEI'EOBOLOGICAL STATIONS

T

73

54

29

32

20

l3

20

01

t0

32

32 1977 92

1981 S2

1901 s0

197 t - 92

1963 92

1971 92

1983 92

1977 - 79 &

33

253

2t5

229

214

PMD

PMD

t1

1T

r' laron Deparlmenr. Punlab::k sran Metêorologica Depanmènl

38



7.4 2. Lênd & w3reÍ Potenrial

hávê ihàiÍ catchmênt aí€as locatêd n occuDi€d Jammu &

Kàshn stare. Íheí€ àíe.o por€nridlsirds tor war6' .onseív6r on ni Paklsrdn Hênce rhose

illor dêvelopm6nt ót ÍÍisàred áq,icLrtu,ê 
'n 

thÈ à,6á.

723
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S ndh F,ov.cê s q obarry ocatêd bêtwêên ronsitudês 66o 4l)' tó 71! 05 E a.d latnudas

23o 45 1o 23' 26 N t has an aíea oÍ 8bóut 140,914 sqlarÊ km a.d abolt 33 nillion

pdpLlatiof witlr à densiry ol 233 pe,sons p€r sq km about 30 percefl of pópulálon rs

LÍbaf Fis a 1 shows dre ocation maD ênd AêneÍàl íêar!íes or S'ndlr PÍolLnce.

Sndh Frolnce sulíe,s sho'lase ol water, both loÍ municpa and asÍclltu,e pLÍposàs.

rand n dill€Í€nt hirl toÍ€nt €Í€as lé báís. a.d

!ncu rivared ror wanr oí wat€í, Íesurins in low àgÍc!hor€lDroduction The exrloralió.

oÍ l' I roÍÊfrs Jlows.án D,ovido a potentiàl so!'ce oÍ watêr, whch il ma.as€d !n
.crease the exist n0 ách€v€'n

Landuse srat srics ndcatÍ,s land pot€ntialoí sl.dh Prov.ce are present€d in Table a,l

Là.d!sê Statistics ol Sindh P,ov'nce

i3.9ll

Nêt Sown Aíea

AÍea Sawn moÍe

?j3!

C!1tu,áb e Wást6

Not Ava ab ê ÍoÍ Cult,varioh



I

Loc$\5ÍA\r '^"/\

",1

\J

7

)

\

>à

R''
N

íi
V"

t

L r_ L 19"""'

.l

"f

\

)

il 6'(ryr-
-'irR

è-2



-

-

-

-

-

-

-r
-

-

-

-

-

-

-

T
T
-

-r
-

3.1.3 HydrolosicBasins

Hyd,oloqca y, the Pío!i'rcó hás thÍ6€ di6ti ót hllróÍsnt árêàs. ïh6s6 ar6:

l) Krrtth€r Êanqo AÍêa

3l Sehwén and PotaÍo AÍ€a

Khhnta. Rangê Arca.óhsisrs ol ors6 numbor oí hllroÍents or which 2aaÍe majoÍ. Totál

ts is sboul 16,loo sq km (6 216 sq mile). Individuál hil

toÍênrs n Kh (her R6D!ê 6xc6pl Gàj Ná do nót càlss ány seÍ oLs damáqê 10 FP €und.

Howêvêr, wl,ê. Íloód I ows ioi. toodrhoÍ ànd áÍê suppl€'nê.iêd bv 1116 inílows ot Maíi

B!ght Hilrs, tl,ey ass!'nê danCéÍous propó^ ons ánd inÍlict ÊxtBnsve lóod dámágês in

LáÍkana and Dad! d sÍcts àÍteÍ bíoachng rhÍóuÊh the week porrions oí F P alnd Flood

on porontislol MaÍi BLshn HilToíenrs has b€en tÍ8atêd

n S!ppo'thq VolL'ne.V lor Balochist6n P.ovincê. h is6dric pát€d drar aitêrdr€ ótêc!tlon

i BudOhri Hills,intlowswoudconsid6íablvrêd!cêalonqF.P.

B!.d à.d da'naqes woud bó minnnised. Oí 6l th6 hill toÍ€.ts oÍ Khi,thar Rafqê in FP

Bud 6,êá, o.ly car Naihas consêrvárion pot6nli6. Thus, n ihis Íepon, Gài Na hás boen

raken uD and sruded I d€tarl.

,aárrcrlr,eamainycompíisssMálÍ6ndLiayá Rivèrsandthr6€ÍlbutáÍés Íh6ágor69€i€

calchme.t oi lrres€ toÍ€nts s3,530sqkml1,363sq'nlÊs)afdhavêconsidêÍ6bleland

and woter rJorê.tá1. Master Pra.ning Studios ol this aÍea have been caÍied our and

rêpódêd i" sunpo,t,n! volunrè lv ol ths RspoÍt.

Hil Íotenls ol Sêhwên.nd Per,/o rr€a oÍisinate Íon lhe lo

ThesshiL roíê.ts lra!ebèênsr!diedindêràllinth6r6pód Flóód Mà.ásemênr oÍ FPBu.d,

Baráf Nai árd Ki.llra, Láks AÍea . Íhs nepo( hàs b6ên p,epdÍsd by á joint vdituró oí

Cons!lta.ts .onp'isins NESPAK lLêhóÍé), ACÊ (Karàch ) and zahe6r !d Din Consuka.ts

(KaÍachi) n r996/97 A bíiêi dáscrlprion or th6 probrems oí the €Íe6 and pÍoposed

mÊasLfos orê Oive. i SuppoÍtn9 v.llms lV lóf Sindh Pfov.cÊ whlé Íàsults aÍ€

slmmaí sed in rhis rêpod.

3-3



3 r L La nt ànd wJre, Porsnriál

Lafd capab,lry clrsses oí rhe rhrêe h troíe.l
Táble a.2, wrrirc warer porerria is 0ivan in Íêbto

Sr.

areas or shlh pÍovi|cÊ aÍ€ q vêf

Tabte 3.2
suÍrma'y of La.d Capabitity Ctsss€s oÍ Hil Toftent Afeds

Tabê 3.3
Funoíí Esl mation Sindh ftit Íoíont AÍeês

averaqe afnuál Ra nfa , mm

3,200

2 72^ t0!

0.516



Pr8crices d.d Perspscrive P an

r qar m Srucês if GsjDiv6,sion Elnd 1càrNt')

o. Má, Rvs, il\à,àrhiA'eJ)

h6vê pot€rr a ío, revèL0pnrenl

Khn(hà/ Rá.qs Aroa, and

Ka'ach AÍ€à Hil toíênt

a) shitttx Fa.se a'ea tcótê Pt.jêct)

in Sindh Hll Toíenl a,sos,

Fa's rg & st,engtlrêi n0 oí GaiDivêrsion Bundl

Co rstuct or oí 1o Nêw Drstí butoís

Ra str,q & Siofgthoninq oí FP Bund

nD 32+500 to AD 90 r000

Firyscal Conti'rqenciès, Ootail6d oasil]n, ConslÍucnón

Supc,v s of, Er9 iea'i'rg and Adnrl.istíar'on



a.2

D/S supe, Highway or Man Riv€Í Ao 77r'5OO
Remode i.s oÍ W€n No I RD 19 + 5OO
Re'no.ie i,rg or Llen No 2 nD 39 l5OO

GFAND TOTAL (A) + (B)

Tho íeasblity stldies tor coÍ€ P.oject hav€ boen compèred The slrlciures/schemes

DÍonosed the,ei,r may b6 €xecut€d afteÍ detsiled descns. Ést matêd cost of pÍopósÊd

worksis Bs 242 n llion. n addiuo., th€Íê is overallpot6ntiálíoÍ mor€ schêmosin Kh,thaÍ

Faroê N lToÍenrs & Sehwan and PêtaÍo AÍeas HilÍoÍênts, whóÍ6 owh€ad dispersion

sÍucrures can b€ constructed loÍ which a pÍovisio. ol Rs 600 mil on foÍ KhÍthaÍ ánd

Rs 3oo 
'nirlion 

íd Sehwàn & Petáío ÁÍ€ás hav€ boen made. These a,e pÍopós€d to bê

takan uD aÍ1êr caíyiDg out F6asibilty Studios ard Deráilêd dêsiqns lor rh€se aÍeas For

KaÍacr aÍea, dêténtion wers hávê bê8n Íocommonded. Two ol lr€ structuí€s réqutre

íêmódêliifq, wh o o.ê nêw s te lor th6constÍuction oíneténtio. wêt has beor exp ored.

Thc ostNared cost oí rroDosêd works is ns r70 nillion F6asibilitystud,€s loÍ Molê Dátr

have alÍa.dy be€n caÍed out by PIDA Sndh. ts sstmated cost is Rs 2,045 ullión.
Hówêvêí, r ls out oí scope of th€ present stldy. oéráied íêds biiiy srldi€s are Íequned

loÍ 1rê th'ee wen sites and low head dispêrsion stucrues,
rotalprov s of ÍoÍ Sn,dlr PÍovncé is Rs 1,3!2 milion

3 r.6 Fcco nen.!àtions

KHIRÍHAR RANCÉ HILL ÍOFRENTS

Snlllr P'óvirce oí P.k stan hás bêen íácinq Ílood pÍoblêt,s cêlsed by Khtrh6r Fanqe ll l

Toíênis snce àrcient times. The PÍovnc€ háving unia!e gêophysica leat(es, Ír.ludes

dlmosla co.t rdous hillÍá.!e lKhtdr6r F.nge) al alofs irs west€n bórdeÍ. LárA€ numboÍ

óí hir roíe.(s, of whlch 24 are major, oÍgináre íÍorn this Íanqê á.d dêbou.h onto tho

Dla's or Laíkanê afd oadu d sríicrs. Schênrótc dlagÍanr of h loÍ€Dts aríectlno P.t
FeedeÍ, Klrnthar Càfas àfd FP Bund aÍê glvon i,r Fiq 4.2. Pror ró n,ê cofsÍuction oÍ

SukkLÍ A.',àqê CánàlSysrêm, th6 t ows lÍom thesetoÍe.ts wóu d ê th6Í sproad onto the

Fla ns oÍ d'à . nto drê lrxlus Fiver. Th6 developmeni of Sukk!í Baí40ê Canal Command
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11927 32) n8.essrared oi Frool P'orê.rvo (FF) Rlrd ro DÍovLdg

Íl!át€d á,eàs. The FP ÊLhd cÍêatéd àn obsructlo. o. thÊ nattrê ílow

panr ot nre h' torÍênls. ou,in9 monsoon soáson, thê hlrróÍêtrts qono,6te tisslry Ílows

which áccu'nu ate aqa'nst FP Bund áfd lre't!€nt y brea.h t at d ííe.enr placês On tlro

olher hand, raíoê Darcê s óf l€Ítils land aíÊ àvà làblê bêtwêê. FP BLnd 6nd Khttha, Ransê

wrrich le !ncurivated íor wafi ot ÍOation s!ppl€s Íhe prnaíy oblecr ve oí rlris srLdy

êrd Stuh Pfovlnce r,o'n thê o

oÍ KhnrhaÍ F.nse tryough wátsí co.sdrvarion and managem

or Khtrha, Rángó lryd,oolic chàÍáctê,istcs The

.archrio.t areas, nro Lo.qths or chann6ls ánd sroD€s la,sêly d

NêvèÍl,êless fosr ol rlre hrlr toíenrs áÍé non pêrêrna aid llow orly duÍns ,à1.tal

perods flea,y ài or rirc sÍêàíns,dxcopr Gai Na, oíisnate Íoír tl,a Khíhár Rango,

des.ef'l o.to nie pa s with shàÍp s opês ánd sp,ead oll in I

wh,crr gene,ary d sappeaÍ arter a shoÍt dslance. Th€ á/ea exp3riefces pÍec ptralion d!ê

ro Mofsoo. as w.l ás WssrÊry Disrurbances, whe,eby sdralánrolnt oí runoll is

letroíared borl, drJ nO drê monthsol sum'nerênd w nrêr sêásons. Íhê€vailabiny oÍ I óód

I ows á.d qe.rrhvs càl chará.teiistics ol th6 êÍea geneÍêly ÍÍêc ude a rilL totr€nts iiom

lhe cors!!..on oi stuctual'neasu,es íd watêr conseryar'ons ercept GaiNá.

Gàj Nài s tho larOesl ol rlre srÍ€àdrs, which oriqinates í,.'n rhê hil íafge neaí Khuzdar t
s kfown as Kurl.chiR v6.

{€,360 sq k f) and sene,ates ábo( 3 65 r 1O! mr l0 30 MAF) runoíÍ d!Í fs d r óverage

Th s is trre mosr potonialhilLr

lÉs la,qe areas wher€ cóisê,ved lows cán be divened loÍ deveropmeft oí sustainad

Thê n,afà9ê,nent oí l,il toíonts Ílows would nót otly save lre aÍea 1,o,r lri totr€nts

í oods blr arso provide ílgailon supples to á patr ol cu tvable a,ea Ths proceedinq

land lnd wateÍ póténtá of rha aÍea aofswrlr a leasibè írlan ol
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3 2.2 P'ujecr 3r.Iq'ound

Klrílr.r Fa.!! es alDr!r rlr wêstêrr bord€Í or Snrdh PÍóv .co Th€ ían!]e ro,ms sÍ,dr'

bolndary ííom no(h oí Slrahdad Kot to solth oÍ SÊhwar, wheÍe I

aDD,óaclrês 11,ê rglrt Làik oí l'rd!s Fiver. Foot,lll oí rlrê ráfO. .onrnrises prêdtr'onr F a l

on. osed by rl,ê àlluvál D ai'rs oÍ Dadu and Lark.fa Oistcrs oi S fdlr

erte'id !Dnards . tlrê follh to Kachlri Pla n and lhe riqhr lra.k commani aÍêás of Gud!

and S'rkku, Baía!es in ShikaÍr!Í ard Já.óbabád DistÍcts,

PJn' (o rh..:ó.s!u.r on.í Sukkuf and Gudu Bàíaqos, rlro e.t rê p ain aÍaa depêDd0d uDon

nrc t óws orltr toí.rts and,raturalprêcipiiarion. FP B!nd

Slri[!íAa,,aoeCnralCommand^Íéà Odvê opmefl P..ic.t I b oc]<s rl,c ..ru,a Íow f. '
ot rho lr llroíofrs píovd r! tlrBnr a new dtect on towaÍds Indus RivÊr lro!glr lla rdlLáke

and Ma..hria, Lake a onq the h lsdê bà.k oÍ llre bhd.

Íh€d.velop'ferr oíG!d! Eaíaoein ls60s nclld€dllreconsiMtar oíPátFeedÊÍcana,

whclrcíêaredsn, níbatreÍonthewayoíí!.oÍíqeneíatedf Maí Bu!ht a.dNar Boan

Fà.qas Tlrc Ílows of rlrc rorrerts oi dEse ranqos asslmed a new pad, á ónq dre ,ieht

bànk óí P.r Foodêr cáfa n a sourh w€stern dnêct on, u hrare y joinirrq tlre Kh dhàt Hi

,q aro.s FPA!nd. ExlrilrtM 3.1ánd Exlr b't M 3 2 sh.w the Klr rliiár

n..qê HilL T.rÈ.rs afd otlroí rear!Íes oÍ tlre áío€ afd Éiq a 2 pÍesefrs a s.hornêtc

d as,ar,.l rlre h 1o'ÍêntíLowsíespectvely.Ílreíólowi'rOpsraq'aphsdÊalDrd\arllvwrh

€ 2 3 Land and water Potenlial

3231!?!l!Foteftml

a..urd rqroBuí€a!.íRecariatofSyste'n,thosoilsoÍGaJNa aÍeà ha!ê been cass'Íred

nlo s x and cl.ssê. Class rlands a,e ve,Y qóod arable lands afd lrave nó i'nit3rio's lo

,.ors, an \!á(ts, pêfêr.rion Thoy a,e higlrly suitab o ro. a wide ran9ê Ót à0rc! trÍe croJrs

and veqeralrles anópièl ro tho .l,mate oÍ the araa Class V land s suec'a usê afd lt

a9



sols and havd hÍribrions of vêÍy hqrr Írake Íatê, rapd i,nê,.a|

díanrass afd rów n!Íentholding c.Dàcity.ltsholid bênê, bedevê oDedás.sra.i'rq and.

'llrê cLêss v rard is rof a,ábe which compíises mountanous areas ánd €rcessivey

grávêlly lànds. thesÊ aÍeas aÍe subjoct to erosion which coud be minimi2ed by plánting

s. Thóy llso pÍovido poor sía

The statist cs oÍ above land cáss6s is gven belowl

3.2 3.2 Waie, Porefta

Thê Íuroil v.,rÍf.s íóÍ váróus 
'eturn 

pêíods have b€en dete,m ned by {srs method ot

US Soi Co'se,var of Se,vc€s. F.inralldata oí di,í€Í€.t staliofs i'r ànd aiound tlro aíêa

was usêd io êsr n,á1e p,ê.ipitations lor dlíí616nt thêoretical íer!ín peí ods.

Talrb 4.4
Frów Volu'n€s oí G5j Nai foÍ Ditr€Í€nt Fetun Pe,iods

N 2 4 Pe,sp€creo Plar & cosr Esrimàté3

Và,ious .omFo.e.rs oÍ nra 
'êcormendod 

plà.

3.g2x1Oi

Íó, Gáj Ná D vÊ'slo. Bu ,Ll à,e ,lÊsc,ibèd



rhè,e a,e n 1e s !..s oíÍlakins tÍo'n th€ GêiNaiDve,son B!nd and rlrose.ofvo! Í!.d
Ír.Ès í., ,,!ar.r ro rlre ÍesDecriv€ connrand areas Tahre 4.5 shows tre nair.s oí

s !.ês orJraI ra Ros, comÍ]afd ar€as and desiqf discha,aes Tr,e waslred away slrrices

ê Fir Vlrnrr L I Nao wali 12, SLk Ná L4 á.d Pá.] Láwn L5 liàve beéf ,ecofstu.ted àrd

rrrÊ rcrla frq fve s !.es reD. Í.d

I
I

!:I'! ' rrr!!r 5'la !!rq!

3 2 4 Sl|!Lr:l

Iabe a5
D"Íe,enr Parámêters ot cajDve,sion SrL,ces

42.42

Íên d stibut on sulcrurês on rhê s u.ê wahs have been tloposcd íoí llrc d s.ibul on oí

lloon rows Thesê have bêen p'óposed ár dré stos wlrê,e íróod lows àÍê Dréseitly

distt//rutct/ ltf eanrea st.ucnnei, wt)ir) o,/r tu,cton du,ra /tw //ows ,r d)e evPr, ./
hq1, roos, n,ese 

"Íe 
dárrdood whcl Íosul n u.evef d'st buror or rl.ws Slch Írows

iannor t,ê !'ordry ul ized by nre lameÍs ánd nrole downsr,càn ,es!t r! i'r seveÍe

6U MUIJ !J WáI L]

t!!!
i! 11l

:l!
i.Ll!

22 i76

3 rl



a 2 4.3 D vêÍs on Dvkes

Dversion dykes in nre b€d oí Gáj Nál havo b€on pÍonosed io dvêd ów írows ro the

slicss Tho bêd oí GajNái,downsÍea,n ol€achdyke, has been !Íovded with wtr6cÍatod

Bank Íaisins hávé bó6. píoposêd retrbt!e y lpsÍêam àrd

a2.44 !3rq !q alrd Slrenaurenrno oÍ_Cêi,A!v€Í!io! E!!d

The b!.d l,as a total efgtlr oí 9,443 m l31,oo0 lt) Thê bund

ashëd away in 6l6ngrh ol alrolr 914 m l3,ooo rr) t is

n 13,ooo tt) ensth ot nre bun

,ásed and sre rqrrrened with sab'ons. The íais ns oí the brf
óvêÍ.Fped ásá n Thê lr!.d lràs béed Droposed lo bep,ovided withà tóêwarloÍgabons.

The car Na o ve,s on Bund is shown nr Ethib I M 3.3.

3.2.4 5 Ra sÍro and SÍsfothonl.o ol FP B!n'l

Nnê wàhs à,0 slrp ed wrth í ood lows throLqh sllicês olÍiakirrg Í,o.r nrê Gal Na. Íhe

írood rlaws a,e d !e(ed and ulilzed íoÍ tíCato. lpto a m I€d I ood Í ow. The ercessve

Íloon war€Í àlíe.is diÉ FP Bund a.d uti'n.le y o!tlàlls in rl,ê MàfchháÍ Làkê

FP aunn asa,nsi €xo€ssv6 ílood íows lroni Gáj Nai, iolowins

oÍ the íeách íiom RD 32 + 500 to frD 90+000

Iop evel to he ,6 sed by 0.91 m 13 ít)

Tlp wldrh ro bê i'r.Í€6sod tíom 6.1 m {2o rt) lo 7.62 m 125 ít)

Gab o's roo wall lm x I 
'n 

to b€ pÍolided on ware, sida

S de slopê ol the bLnd lwarer sido) 1o be si,enqrhened by layinq stone

Dnchi.g oveÍ spawland bàlÍ.

3 r2



€.2.4 6 Proect Cosr

to cosr ns ?42 O 
'nillon

learilUl!

The.ritêrla ÍoÍ p!bll. i'rvestment v2j

Fate oi nerLn. hàve beê. DpDled to

examinê pÍójo.1 econom c íe.sibil ty

sructurês hávê b6ên sunrnaíDed nÍàbles.6 Íhcse

sindlr P'ovincê Íh6ior6 proposod pa.kaqFhasbe€n

SurnaÍy oí Cost oÍ Clvi Works
ll996 Prico L€ve )

Net Pràs€ft Wo'th, Benerit Cóst Fario 6.d n1èÍral

tlr6 dlscou.ted cash Ílows ot befaliis and costs to

Iable a.7 summêí z€s Lre ,e

.l n*n! a Srsnorrreniro or Gar Dvo'son Bund 23,0oo Fe-a

na slnq & Stenqrhenins ot FP Bund nD 32 | 500 Io nD 90 r000

rc' Lpq. t.on @ 5% o n' 
^o 

. .

EnsrPP'ino & admns'Íàron @



The paÍàr,êters civ6n above indicoto thát lhe Nêr PÍ€senl woÍth is posrive ánd

B€nêlit Cost Fàiio€xcêedsunityev€n al l3 pêÍcantÍat€ oíintoresl SimlaÍlY, thê InteÍna

Rate oí nel!Ín oÍ 13.75 peÍcent is.bove th6 opporl!nitv cost ol capitalin Paksrán Irs

thereroíe, estabLshod that th6 ptoj€ct is 6conomicállv foasib€ and rho pubhc nvestmánt

nror6on is lLst rêd. Th€Í€ ls alsó pot€ntial Ío. constÍuÓriotr oÍ low h6ad dams/dispêÍs'Ón

sÍu.rLíss n KlrÍ(1rár Ran96 flillTóÍsnt ar6á loÍ which áddtronal provsionolFs60o

mil ón has been 
'nàdê 

lor Khirlhaí Bange HillToÍ€nls if tho Pdrspêctvo Plán

KARACHI AREÁ HIIL TOFREN]'S

!.manas€d íroodÍ ows ot hiltoÍ€nts ol Mó iÍ and rrubíivoÍs 3dv€Í3órvoííoci KaràchLÁÍ€d

and íiequenrly inrpeí lrré socio êconomic wollb6 nq oÍlhe ctv á.d ns subuÍbs, depíivino

11,êcur!abelan!solirÍgatedàq cultuÍs KaÍach' is rhe laíqest citv ol thê counÍv wrth

an est mated pop!lation of ábo!1 1O million. In spir6 oí exisiencê ol co'sideÍáble land

D.rênriá l. the catchmonts ol hill ioÍ6nts, onlv neoliqible auaflitles Óí agricultural

.o'nmod riês áÍ€ b€inq produc€d aÍóund ths citv Tho Íunolt ae.êíated in tlr6 Íivor bêsns

s c!Íênrly 90 nq wást€ n the toÍm oÍ iLoods, whi.h cause h€avY dêátlr tol and intllct

:. osstr damá9ês to hous€s, comm6íclal céntéís, public insiàllarions and 
'ÓmnNncàrion

:rsrÈ,ns MalaÍ pàds of toodsràn, v€sêtáb€s, tuit €tc need€d ÍÓÍ the citv aÍe bío!9hr

' r-, íl srinr a,eas wl,ich could bê píoduced bv propeÍlv cons€Ívins ílood flows Óí Malr

Fàre oí D'sLount lPeÍcen0

1912

257.9

50.13

3.14



o, Kaíachl MetÍopolitan is not on y raclng dearth oí aAÍ.u r! ;
p,odlcts but alsoácLtêshotàqe oí poróblê wótor. Thê q!álryoÍ q.óundwaler sqeneÍa j
nor I r ro, .rÍnkinq; and in spiro ot massiv6 5íang€menls íoÍ bÍinoi'rg wate, íron n sráir

a ns short due lohlsh porllat on qrowth rate and inr ur oí

Íth€ Projoctenvlsê96 píop€Í and scientific conservar'of and

utiltar on oílard a^d w6teí 
'esources 

oÍ Karach HilLToÍentaÍêa.Thswolld€sscntaly

Íêqu,e a r€alstic €sti'nation of th€ q!antum oí cultivable acÍeage vD a vi. the su,íaco

tuioíl erploitable íor a!ricultuÍal devalopnent ond dom6stic !1ilD6|on.

4.3 2

Ka,êchi l-lillToÍ€rts Catchmê.t Are6 is nêány tiangular n shapa, w rh Lhê basá ot thê

trianqlê.|ófo afd.lDost nr the dn€criof ol dB coá3tlne ot aÍabán Seê nassi.q south oí

llÉ c ty aíoa. on its south, is dre Arábian S€a; on dre noÍtlr-west and west is Lasb€ia

DsÍict oí Balochistan, wher€ás the admÍristÍ!tivo mil ot Sndh ánd B€lochLstan

ProvÍ,ces, is dolemÍrod by ihe KhiÍthar nanqê ênd Êub Riv€r Íhe DaÍts oÍ lhe slb

cÊt!bhÈ.ts oÍ o íew tib!ta,les oí Malir Flver €xt6nd ov€f adjaccnt áfeas oÍ Íharrra

Karo.hi rl I roí€nt áíeá liês bêtwêên lona tud€s 66o 53' to 67o 35' EásL àrd lar rldês

24! 4a b 25" 43' Noíth. Th€ aolregate colclrment área is abolt 3,530 sqlaÍe

k on€teÍsll,363sqmiles) Tlrismainlyincludesnlecatcl,ments.íLiayaÍ andMalÍÍivers

a onowtrh rlrê í Íibur6Í as. Exh b t M 3.4 presents the Project area a ongwth rhe majo,

3 t5



: :_s FÍ!É.: L:.d Lr nation

êq,ic!ltureoccupi€srho

starisi cs ot rhe PÍoj€ct

plomi'ronr posit o. n tlraíuralaroa

Toia Ceoqíaphicá Area

. Ave,áse Ann!ar CÍoppod AÍeàs

. avc,aos a.n!á rÍric.téd arêa

. AÍea A.nuaily Sown Morê Than Onco

. Torar uncu rivared a'ea

. aÍêa Nót availáble roí cokiváton

Land and Wàtêr FêsouÍcês

:i33r !!!{8!1!!!?l

.rra .ui!a(ed a'ea i', dre Píoioct is about 51

'em. ns fallow due to rof avêlabiirv oÍ wêteÍ.

àn! s a!a ab€ wl,ich can be c! iiváred lí watoí

:,eà Thus .u r vabê lànil tr thê Píoiect Arêa rs

,O0O ha o{ whch qene'êly 3€,000lra

In addit of, 62,000 h6 curiurablê wast€

íoso!Ícês can b€ êds àvà labê Íó, dr6

: I1.2 A!.0íÍ Pote.ral

p,ec'p(arion f6coídod in Karachi A.ea ,s 216 n, n 1A ..h€sr The

, rênr àÍ.á óí Írê rivêÍ s466.20sq.km11A0sqme).The'anla êquvalê.tisth!s

1Ar,6O0 AFl. lt h6s beon est mared rhêr .6aí y 25 pèÍcênr óí rh s

-fr 2 50 r r0'Írr (2O,4OO AÊ) ls ónnually conv€(ed into Íunorr



's locarrd at Laiirude 25 o 0? and Ló.str'd. 67' 24

2,235 sq km lA63 sq nrles).

..err. €.r óí 14.24 nÊ'ce.r.

,ivêr is 64.4G x l0! mtr 152,600 AF) wdr rlnolr Íai'rírll

llre Ooohyd,d and physiosÍapl,i. í€at!Íee óí Kaía.h' H T'rrpnr À'Êa waíá't rhê

cofse'vàri.foÍíror.iílowswhi.hwourrlsêNêasasÓ!í.aoíre.harsetÓthê!ío!rdwaler

aq!jíc,wrr{:lr.a.beexpo(Êdforthedevelopmentoíáqrc!lt!íe f thcàrcà SurableDlan

ro, Mah' árd Laya, Arêá ls tó cofsÍlct dotenLon wêts ên.J stvaqe danrs ni accoí'lance

w lli rlrcÍ s!it.li, ty lo the lacê cond t ons

Tlrê ió ow ,o aÍêsonroolthe

co'stÍ!ctêlo, fDrovÊd.

Pe,spective Plan and Cost Esrin.(6t

Moe oà'n on Mo€ TrbutaÍy !Í Maln Rver,

Co.structlon ol Nêw oetemlonWên

NaiiofálHighway Lrk Road BÍdqe,

downsÍean, oÍ ndus SuDa, Hiqlrwáy

Wen FD 33 | 5o0, Ma Í F ve':.'r'l

nP,, Ê Í 'l or FÍ<t OÊreÍ I . W€n FD

Bèn,oder ns ol Secoid Darent'od

Co.sruct,ó. oí Oete.tlof We rs

all



Íh€ píoírosêd Moê Dám s 6nriciFted lo incÍeasê thê iílsátêd aÍeá írou l,400 ha to

3 100 ha ê.d dè.rêáse rlr€ iallow land aÍon dbour 3,ooo hd tó l,3oo há i. Malr Riv6.

àrêa ïho rora a0í.Lhu,á làfd wilincréás€ tióm 2,5oo hà to 4,2oo ha. ïhê croDpêd aroa

wir increase írotrr 2,73o ha to 6,15o haj áàd the anricipatêd o.oduct o. wóuld Oó uD líom

5.53 tons/ha r. aho!t 11 rors/h.. Íh€ toia qu€ntum olaq,icult!rarpÍoducts I the Proj€cl

íóÍn l4.o4o lons/yêá' ro 62,s00 tons/yêà' dLê to hóÍDontál ênd

lertcarexpa'sion oí agí.llturê Íh€ ove'all .cÍementa bererns wou d bê oí the orde.

oi Rs 24a I of afnlaly, at 1995 íÍom 291,400 man days oÍ

êmp oymenr and íelar€d soclo ê.vnó.mênral bonoíils. Íhe rotar cost oí Proiecr ar 1995

plce eve is ns 2,O45 mil on. D€b lêddscussion regaídr.g this danr is bêyo.d the scope

3.4.3 qllst,u_ct on ot peteflion W€n AcÍoss M6 n Rivêr. Dow.sts6m oí (116 Nát o.al

sr,-De' Hls.h!!.ry,1-i!!seêc-Èdsei SD ??1!aa

Í io sà p, 
' rÈd',,Ês uí rlc p,opossd sÍlcluro êrp

235 cum€c 13,300 cusec)

Ilows àÍê exp€ct€d íeplenslr rrre s,o!ndwateí íor ei slins



a DÍ. nr nary êsr narê.í rrJ€ cóstot rh€ n6w w6ris ns t05 m Í.n Dê(ailon stldrrs r-.
rê íequnêd ro bê cáíÍied ó!t

:j.!d: !! elA€ f.I!!!LA€l€r!o' 
^e"l 

4('055Mé o..

8Q 19 + 500

Saliêft íê.tu,Ês of dre Íemode ed

r 25r r0,,nr t10,I24 AF

4,027 ha 1t9,326 6crél

Thê Dreii,'ii'r.ry cost oí dre Píojocr hás bo6n asrimated io bo Bs 35Inilho. át 1996 !'lcê
ev-è. This we r is p,ov 

'l 
ns r€ lubeweÍs wh'ch Í,igate local

e.3 4 5 Eellr!Íblltd(ol Deterrt onW6

Sêcond Derê.ror Wot ac'oss Mall, Bivêr wás có.sÍurtéd n r993. Dle to dre

có.srílct óf oí nris w6 r, tllrewell n,igatioi bÊcáDrÊ possrb Ê L|ró RD 42 {0oo urst,ea n

oí Ma iÍ nive. Failwày B' d!ê. Duê 1o tlre ncÍeased w'lhd'awar, tlre eÍhc ency ol ths wolls

n, the a,er l,ás de.,crsêd Mo/eover, the toÍt € lá.ds o'r upsÍe.'n or nD 421oo0 n€o'l

t! be ensuÍed rogu ar wel tríi0at on s!pplios. Thlsobjacrive can bÊ achiêvêd iÍ rlre êxisrinq

sÍu.luro oí s€cond Detonl ón wet is íá s€d This w'r cÍeale a êÍse êk6and €#ance 0r€

íar€ oÍ OÍourdwat-êr Íêclrarqê Th€ sa i€nt íeêluÍes oÍ niê Í-ê rodèllêd wen.Íe às íolows:



- Top ol LrDst€am Flank ..d BêtuÍ1

PÍ€lim nary cost óí the Íomodolling woÍks hás be6n eslimêted as ns 30 milión át 1996

3.3.4.6 Recommendát ons

Dstalled teas b ny slldy lor Íemodéllinq ol WêiÍ No, 1 & 2 and conslÍuction olwét No.3

on Mêln R'veÍ b€ undortak6n. Fiêld visirs c€íi€d o!t, intoÍview held with benericiariesónd

onályss óí dará hávd indlcàted that lórsê poi6ntial étists loÍ dêvêlopmênt oí nÍigated

ag,icult!Íe in tho areá. F€modêllino 5nd construcuon of wens wolld gÍ€atly hep in

ÍechaÍginil the gÍoundwateÍ aquiíer whch can be exploted by lnst?lling ,ádia colêctoí

wells ro sk m th€ shallow sw6€r wátsÍ layers, ÍheÍe is over lo0,0oo hê oÍ áfd p.r6nlial

whch is.or be.! êxploit€d àt pÍes6nt duo ro l6ck ot wat€Í. Growth or veq€tablss á.d

voslock n the vast t.6ct ol w3st6 lánd wolld ush€r in now eÍê oí

eco.om c píospêrity intlreáÍ€6.8i0 moÍkst oÍ Karachi wóuld provlde greái oppod!nlty foÍ

sale ot voqelabes afd dany pÍoducts tom llró aí6a. Provsion ot ns l70 million has b6en

mado íor h I toÍe.rs or KaÍ€ch AÍ66.

Due to thê dete,io'atêd quálty ot OÍo!.dwat€Í, LioyóriRiv6r.quií€Í cannor bó €xploit€d.

In additon, fo slitàble sne íor any lyp6 ot consefvaton stÍucruré is áváiláblê in its

càtchment.lt is ré.omm6nd€d tharinvestiqát ofs msybè €xt€ndsd to its€xt.eme no^hern

part oí catchm€nt, whéÍé dre Dossibilty ot ê w6tsÍ cónséÍvórion sch6me nghr b€

SEHWAN & PEIARO AREA

ioÍsnlsóÍlgi.6ti.g fÍom tho €asteÍn slopês oí Khndraí Ronq

KàÍàchi bólo.g to this zone. Májor hill loí€.1 oí rhe aÍêa aÍe:

420



Hi toÍe.rs d,€ci y o!tlá lnrq ÍÍo Krnjhar Lakê

Bá'.,, r'lai o, q nates ÍÍón rlre KhÍtlrar Fa.C€ afd pássês nÍolqh à náÍow 9oÍsê krowi

Tlró catclr nert.rea oí Bara. Na isabou2,li00sqkm1l,000sqnrlesl

upro Da,w:t Pass ê.4 oler 4,630 s!.km 1l,3OO sq m les) uDto Ka ri &OlraÍ Feeder' FLood

l ovrs oí ÈaÍa r Na lrrv€danag€dKólriSógharF€êdor'itsÍ'taslI turearnà0rc!trura

areas I a so.ross€s Natioraland SuFpeÍ Hiqhwavs ênd Karach KoÍiráilwaY Inê wr]dl

a,c a so só enmosdaÍráoed hy lrre I Óod Ílows ot aaÍan Na DárandDaÍwat'rcnrêrwo

poss trê snos whe,e Ílóws ofBarê. Náicou d b6.ons€Íved s(ldioscaÍ'ed out bvlar o's

ifdicat€d that da'ns aro.oi f€asible duo Lo rsheÍ 'ost nvolvÈ'l

,ec.'nnrÊrded llrát studv bê caíied llood Ílows bv

evc dêlay acto. dams bv usnq b'' klpfc áva'labB i the bed or the

Íhe,e a,e à.!n,b€Í oÍ h roÍÊntswhich dnêctvalrÍa I KnJràÍ LaLc rt'sled Íronr rrr€

nl!s F!c' rhro!!h Ks Fêader' KifjhaÍ Lako emLánkf€fL were 
'Ónstlct-èd ' 

1956

able sandv ciavov sirl. The lake srorasê is abo!t lxl03'n' lo A2

MAF) Fece.dythoembáfk'nentshav€ b€onstensdrè'Êd lrv PIDA Snrdh The b!rds havê

Lieen r.Lson 1o provide I 5 nr (5 Í)ii.oboaÍd overiisc'nsêr!3i on evêLÓt l6 46'n 154 rt)

'Ih€Íe is, rltrrs, no potênt al íór ÍurthêÍ considêÍatron

3 4 2 HillToídris Ourlalling iD Xinjhár Lake

3 4 3 Conclusións & Recommend.lons

Ár prêsont waie conseÍvari.. potentia is l.sia.iÍican1 h6nc€ dorêiêd strrdies 1ràvê iot

be9n .aÍied oLt. Hówcver, t s Í€commonded that, stttrliês naY be íitiaL€d lor tlrê

co.srlctioi ol ow êvel dèláv actiÓn dams aL variors su table s res àlon! Ea'a' Nár ror

wh.h pÍov 3 on ói Fs 3oo r!,lron h.s boen mádo

821



PERSPECÍIVE PLAN & COSÍ ÉSTIMATES

::.e rFm. ii n.renria lortÍ6!rarêd us€ oÍwat6Íand land existsit thé hllt.(3nr a,eas

n Khnth6r Hil Toíont 6Íoa, Gáj Nài has er€at potertal róÍ

:ê.!.È s.r cár D versión Bund lGoB) has b6sn constÍucted to div6Ít llows ot GajNai

'ji;3Ídsr.r3..rraíLake Nn€norbsÍsluicosh6v€b€6nconsÍucted rGDBtodveÍtfows.

:! rqÍ,eIpldlist, r was obscrv€d rhat GDB hàs not béêf des gned on sc ênt lió linês

:nd 1 s ,ot oDfinaly aioned. Flóod lrows oÍ€ nor propê'ly dvonèd ro lh8 oíitákÍrg

:farfe s Ear0rcn dispers on st'lctuÍos aÍa constíucrod by rhecllt !aloÍs whlch work on y

1J' no low í ows ard árê dá'nàaêd ós soon ês rhe í óod paáks êrcood lhe man3oêmênt

:apa. ty ói ihe íaÍnèÍs. Aít6Í d€ dàmoging ol diveÍsio. sÍLct!íês, Jlood flows móvê in

.r. . ráfneland.ause 
'et,ogÍession 

and ddma06 FP Blnd because of hOlrêr velocitiesol

'',. ..f,iè'Íra1ed I ows Flood t ows aí6 thus wastod out óí rÍrê 6rêa. lt 1s qererally .ot

..ss b s to Íecó.sÍLct rhe êàrthén div€ísion struct!Íes to. trJê sLbse!u6nr ílood I Óws.

LLs, l l,às bêetr pÍoDosed to reco.strucl the €ntío diversló. sysrêm otr scientillc linês

.rd srê.stl,ê. á pà,r ól FP Bund íróu RD 32+5O0 ro RD 90+000 which s lkoly !o bà

a!re.rêd by rlre êxcsssivê í ows ol GajNai, Therotal.osr oÍ rhis packagêis Rs 242 milLlon

r1996P,ce evéD lnàdditóntódrs,potónrialalso€xstsÍorconseÍvinglheÍlowsolMaln

rlad' by,emoder ns n,o two€r'irrq woi,sand coóstuctng
:;.i raie | íechargin€ dr6 sÍound walor aq!ifeÍ sonq Malt Nad. Thê íechaÍso lo ths

?{ru le, c!!rd be explo't€d hy corst,!ctl.q íadiál collecto, weLs, a tow oÍ wl,ich háv€

anea{ly b€ení,stalled in tlreá'ea. AquiteÍ t6rconiuctod on one oí the Íadialoollecroí w€l

rd.àted vêÍy Èncouràs no resu rs. Thê.ostolthis packago sRs I TOmillio.. Thestudl6s

Consultaóts loÍ hil toíents oÍ Sohwan a.d PetaÍo aÍea hàve

es on BàÍàn Náiár€ tóchncall

2,e or rlrêv'.w ihat owh6adw6i.smaybecons$!ctêdatá.unrlrêroÍplacesinrhethree

I r.,,ert aÍêàs which cóuld sèrv6 6s a sourc€ ot Í€charse

GêreÍaylrresal'rlyotsíoundwat€ÍincÍêrsê3wthd6prr.Hence.oÍdeÍtoskimuppór

sseêr àyêrs. 
'ádiál 

collÊctór wslls cóold bo constÍuct€d in these aÍêês. P,óvisió. oí Rs

500 'n i.. is be rq made {o, Khith.Í Ra.so HillToídnts ard Bs 3oO n,lllóf íoí sêhwan

n lh€ poíspoctvo plan lóÍ this p!rpose. Íh!s, ó tolor pío!is on ol ns

' 3 r 2,s ho is madê lór corsoivation or h ll róí€nrs oÍ Sindh Píovi'rcê.

4.22



9. 8ALOCHISÍAN PROVINCE

ost PÍóvinc6 o, Pakslan tr rs lroJdÉ'ed on the w6st €nd

northwasr by raf a.t AÍstranisràn; on lhe north afd easr by North Wês16rr Front€r

F,ovrco, Punrtrb atrd Sindhr and on nrá south by tlre Aíabar Sêá w rrr a coasrtinó atro!r
T54knrarshownorExhbirM-9.1.6obêLty,irrs ocarêd trêtweef ongtrudês 60o 50 ró

70' 5 E ànd atirudes 2a. 50,to 3ro ro,N Bàtochisra,, e,

347.2O0 sq [,i and ]as à poFLrarion oí êboui 6.5 nritlon

lac lities is rho Íundanrs.tà consrrafr respo.s bie íor rhe tow lóv€

e €xploitarion oí hil toÍents I ows caf ,'ovde a porental

sou,.ê.t,rare,. wh'.h iÍ managedo. sc ênt,ic Íóotings, cangíoáry trc.eáse dre€xrstng
pÍod!cfof .r agí .!rturo sêctor

ïhe af'l!sd s1à!sr cs or Balóchista. Píovnco aío 0iven in Tabte 91
Tabls 9.1

Lafd!se Srat srics at Aarochisrar

t
GêósÍaprric Afêê

r3.602

I r636

5

9

9
r69r5

1l

o1 Ba ochistán r994 95

sl



Ê, r.r',qr1s oJ Bàtodiista.

.u ru'aLiie fràsr. I .s heen

qeferárê, on thê aver.qe, 7.3G MAF ru.d,r, whêrê-s .!

Êsr"natod ás aboLlt 4.64 M r. {rl

Wat.r Feso!Ícês ol Bálochisia r

lr l,ós lroÊf cst mal€,1 tl,át ábout 400 €ristiig flood consêrvanóí s.henres !tr ze .êdr v

3.7Ox1oinr 13 MAFI oí 'uf.tÍ Thls, drétê is

6 00tlo"nr {4.36 MAÊ) by conslíld.g addiriofa sÍu.r!'-ps

In ordc, to rrep:Íê Masre' Fa.sibrlLv ÍoÍ Flood Manàqo'nê

.o!ftry, Pak slaihas boen d vlded i.ro Ío!Íteen n1áioIhillLorentêÍeás Err re Baloch srat

Prov nce .ónstltr{as rlnee major díalnaqe basins. Consoquerlv, ths Se.tion.ompÍ ses

rlnê€ pa,ts i€àlifq with the threê baslns soÍr?Íatêlv as be ovr:



r^dus Básin Componênl incl!íliIrq O!etta Rêqron

KhaÍan closod Dás€í aas.6xcudinq oL6ta a€sLo.

tNDLTS saStN COMPANENí lCarc. Ptaiecrl

ouri'r9 rhe c!'Íen.y ói the study, cónslltant8 were díèctêd bv 0re cliên1lo pÍepaÍè ono

Bá.kábl6 Document roÍ eá.h pot€nriàl sro6 oÍ à Píovincê às 3 CoÍ€ PÍoiêct AccoÍdinAlv,

''.dus Bdsf Conrponenr 
'ncludino 

Ouàrs Feoion wss seLected 6s Cor6 Píoioct íot

dÊta led study n cofs!Ltat on wilh PIOA, Balóchistrn Tlre prócêoding paÍt ol rh's r6pon

prêsÈnts rhe co,e PÍoject in aÍêát€í d€tsil as compared io p

co npafenrs The pÍópósêd d€v€lopment plán is as follows:

Fè.on,.€.dêd lor êxecut ó. duíng gth

rorar rdenrií'ed sdhém€s

Feco,n'nended íoí êx€curion d!/inO gth F've Y€ár

91 No

Flood krigarion Schemes 59 No

Êsr trrárÈd cost Bs 2,751

Fiv€ YeaÍ Plá. 11993.2003)

235

KHARÁA] CLASED DESERT ÊASIN

neftill6d D€lay acrion Dáms

dÊftiíéd F ood ltrgation Schêmes

33



I]EKRÀN COÀSTAL AASJN

.ên1r ed DÈlay Acl on Dánrs

. denlr êd Food lrÍearion schÊmas

GFAND TOTAL {A+B{ C)

As Do, Feasib ry SrLdy

Cost Fst nràre g !e. by

caÍied ort by NESPAK

92 IND1IS BASIN COMPONËNT & OUÉTTA ÀEGION

Tlr. r'Ílus Êasi,, .otriod.e.t of Ea oclristá. Fíovi'rce nic ud rrq ouetta va lav 's trie nrosl

a1t .d vé.íra ror rlre .leveloDnrant oí land and water.es.LÍ.ês Th s paÍt oí tliê Píovnrce

recL.rvêscrrprràr!eymoreraníállrherebvgeiêratn0largelr!.oll oflv a Írêrl oí whrch

is clíed y bs no rsed ê.eivê snowía I wlr. I povides ê

'seÍLl 
s.u,Le oí Derenn àl I ow h rech.íle to sÍounowaror

reservors rl! ' alltudes Drov de !ood oppodu.trv ror spe. àl áqi.uji!íal noi(r'rs

conip,si'ríJrlrew.,d'sbostqualrtYolÍ!itslkeêDplo,apí.ot,pearetc DIvífutlalmonis

V/a nns êr. I Drodu.ri.,r is áls. a spec al ieêrur6 ol tlr€ area wh€íêlronr it s slprr êir ro

.l pans or n,e íinxrr'Y

Tl,e afoa lrcl!d€s n.i'.atically clralactêÍstc

r,Ío{lu.Loi or a speoà kDd or Drec ous rÓrèst

wh.,Ê r re wo,ld's s.co.d ase$ nn{È, io'esi

mountàinoos req'o. wl,ich s !f(!e rn

Írlanr. zár.r a/ea DÍodu.,ês iun per 1Íecs





s 2.2 2 g!'ratê á.d Proci. aton

Irrê cln,.rê óí rhc FÍorect Ar€a has a wldê vorisnon Tlre lri y.reas

l,'acnrs c.ol dÍy crniare. Kachhi P ain is êmonq tlrê hottest plá.ós i'r tho counl,v Most ol

1lÉ á,Êa ,o.Ê vos n.!êl nieái tíêc', tarion or sona rrarts ol

Pr.jocr 
^'eà 

+ !!ite rsh and is drus classlied as somi ar n The summêrs a'c qereralv

ta! rror êx.!rr íoi so'ne hiol, alt'tude à'êát which hêvê pleas..t.lrmarE Tlre wi.rors aÍc

qefe,arly ve,v seveÍe and à.6 aÍíected by sboíá. wÍrds o
p.,rs.í F'oiect A,eaÍe.evêsdówlalldo'ing wirÍêrs ÍheProiP.lArèalràsdstf.t.lnràric

S!lr Ti.r.al C.fti'rênta Low Lands:

Sub Tft)0i.alCofti'refla flgh Landsr aia

s!b l,oDica co.ti.cftar Pateau

The a!e,a!€ á'rnralraifía oveÍtIeàreavariesí,o..200m'nt.375rnrrwthafáv€raqê

o1300 n,nr r.r nie eft:Íe aÍeà

ll,. F'oiccl a,da s Ll,ê fost n,oducriv. rr:( óí ths P'd!i'rce .nd cofta ns càrr'rc'nrman'r

aÍeà irvi.r.t r Oatof slDpics fton fdls Fivef ilÍollh Pár Feeder aÍl Klrrlhal Cànêr

sysren,s T É roÍtl,e,n nà,rs conDÍiss h qh lsnds wlrr.l' are .ru te sLiáb E íor rrr t à'rl

vÊ!.r:ble nmdr.1(t. Trie Proied Araa contanrs niatin!m nàrl oí rlie cut!a1Ê'l area !l
P,ovÍrce vJ rh h q,., (f,ort),,q iners ly as.ompaÍ€d 1o otlro' reqrons olBáloch slêr T1É

áíaa lras m.rnnrrn le!e oDnrÊÍ potental due ta conrpáíal've v hgh rar'falland lerlilê

ardl gefc'aily su table k! ail kLnds ol cíops



Ir
I

. Nàr niver Básin;

- (lfder FivÊr Basini

zhob R vêf Bas n:

Máíi BLqht Easnrj

r3 Irchàka. Ft!ár aasinj

Boa. & Muá Rvoí Aastni

Pshn & Saiiab RiveÍ Basn;
. MLsa Khel lsanqhar, vehova) Basin:

Uopêr Kaha Bàsnr

Allnrês€ basins dràÍr a. a.eê ot sbour 126,700 sq.kÈ and oonêrrre an averaga ánnua

Ílow ot 5rro'!m' 14 Mlt'on Acro Ír). tndos Aàsin Compó.enr has compararvêty moÍ€
pot€ft àl roÍ devê opíne.r oi tíigared sgric!ttuí6 thán rlrê orrre, rwó bast.s

9.2.2.4 Hvd.otooic aasi,rs

TheÍê a'€ fi'rê ma,o. tryd'o oC c basirrs as istèd be ow

s 2 3 Là.d afd Warer RêsouÍcss

I2,3.1 Lànd Resources

Fof de!êopnerÍ ór slstanrèd agÍicuil!íé i,r an a,ea, sois ard 6nd s!ráb ,(y ptay a

oom náft ,oró. Tlre studres caíiod óur íor tand rêsouÍce eval!álion havê n,dicared rhar
qoorlqrár(y aÍabrê ánd oí 2.5 7 Mha {25.33%) or lh6 toralc! rivab. á,êa or th€ prov óce
isavailatJleinthêF'olectarsa.outotdris,t.t4Mh6sbenscutt!árêd,wtrieo.s4Mha

tÍ war€r cóutd bo mádê áváilábtê Íor this aÍêa I càn be bÍo!ght !ndér



I 2.3 2 wlt€L8qc4allllluêl&.

T 'o ídurdar .n íigarton 6nt6rp. s6 is rhe ava tahil(y or adeqlat6

!!af!tyo wá1e, íor s!sraiiod cÍop p.od!ction. O!ênnta v6eva!ariofoÍaváilábeÍlows

t oÍ a1 ígation ÍIojoctsa'id s tlre,DÍoÍ€ á bas. ÍB!rnement

Thls, €Íío(shavsbêsnmádêtodeiemine nr€ ala ahirrv oÍ Írs
.eso!Íce Ío, developmê.1 oÍ iÍisation taciliuês i'r rhó Projêcr AÍeá

Fó, a r!nhe. oí basí,3, Í6ríallánd Íunolt,ecord w€s av.ilablo whch lras bêê. usêl r.

'iete 'ni',ecoÍral.tiofcóeÍÍic€nt betweonÍai.tal an! a'noit Íhêávárláb e ilow iór vàrlo!s

,,ètrÍf jrer ods havê be,èn deteÍnr rcd, exstrfo lsos hava bêen..l.uar,êd Tlres,è sr|dês
halc hêe. dos.í bêd in deta I I Sunpo inc Vollmê V oí dris repó(

Tdble 9.3 sl,ows (he estmated.veíaOêaniuoiavàiálrlê ltows, whilê Tábt6 9.4sivêsnr6

s. Tabr€ 9,5F,ovld€s nre êxistn\!r usosor wateÍand plannêd

'sês 
by the nÍoroscd ríoi6crs ío, tlrs arêa

Tabe 9.3
Esli'nated AveÍêe€ AnnuêlA% êble lr ows

(2.33.Y6ar seturó PeÍ od)

lO50xlolnr 10.8s2 MAF)

Ia /Cha[áÍ RivcÍ Basi',

Bola.&Mu à/ShoilJ Mis! Brsirl
P,slrÍr & Sar nb Area Basn

13SxlO.|n'(0 r54 MAF)

99r, ro6mr i0.3o4 MAFI
467, r0' r I {0 379 MÁFl
65' lo'n'{0 053 MAF)

7 r9, ro' n {0 531M^Fl
164^ro'n {o 620 MAF)

303xlo'nr'(0.246 MAF)Kal a Fl ToÍrcf( Aà5 n

464) l0'n l0 176 MAF)
50 r 5. r06,Í' 14 o67 M^F)
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warê' Buls€l anatysis - pfojêct area

Fr,r^. ll,"1

o 2 4 Porspêcriv€ ptao.nd cDer EsrtmdGs

s24 r tbqd Manêosdrent Mo6sures

D EL A Y A C Í ION/S ÍOR A EE DA M S

KeÉp0O n viêw rtre .tráracrerstics
'oo. írqaron slrLctuÍes hàvo beon
ies{s laryfc b€tweetr tO m and

or lho Pfoject aí06, de ay actiónrsroraqê da,ns and
pránnêd. Typicáty, such dams ar6 desiorêd to háve
l5 m Th€ top widrh ot earh embafk{n,ènr váíies

4,767:l O'mr í7.11 MAF))

Add tional Plêfnêd Us€s



lJetweer I | àfd lO nr á.1 LpsÍ€am and downstèám srdo slopes of I 2 5 a/,d ::3

,esr...tvery Sp lways are g€reÍally iock-.!t oí naluÍa saddre type a.d arÊ nropo.l onéd

ro.,atcÍ íoÍ (r1e'dês qf stóín'wldrth€ conside,ation that r

di sr.Ín. Ilrê omórlcncv freeboa,d is qe.eràly I 5 m (mnrnun) For nre Proiect Area

conn r ons, l1E 'desis^ sroín' tor spLlway has bê6n tako'r as the loO0-vêáÍ peak w'th

ÍcseÍ!.n lrl.ondtótrs

w rhrl,êwal aí sto,ed wateí lras been coocéived in two waYs, v z

Borton or tlet

Syphof lHósê P,Pc lYPel

Borron ort ets a,e su tàlrle at locarions w (h lesseÍ sed menl nílow and where ilré nraD

ruidor or dà| is sroÍ.gc SyÍrhon lypê wlhdr.wàl s surablo íor a cónd(iotrs,

eí o!tílows éÍ0 req!to'1.

FL O O D I R R 16 A Í1 O N S f R UC TUAES

1 re Í.od I ows !,ó.êEdi,,s throuqh tho .6tu'al chành€rs have h stori.allv béên divêrtêd

by t-"nrparàrv dykes tonrgare lands bY theripariàns i'r Ealochslr. Pêma.ent rlr!êrs'on

arÍ?r0e rrnrrr at rllêse ocatio's wo!klgróálly help ths riDariáns to sár'slzctorlv u5e llie

spá(ê t oods ol va,y.s irens tias.

A I ood nr gái on sche'ne essentiá y consists oÍ ihÍ€e major components v z; o w'r r' án

oÍí13ks sl,!cntrê á.d 3 channel

Thcnran,enisqe.e'allyd,"s!nadaqainstàÍloodPeakwll,a.oD.ma retu'.pêíiod FoÍ

nro Prol€ct aÍei, rlrê mo nwen ênd alliod comp.f6nts suclr asslil ng basi'r and w nq wals

.,tc have bce.,JÊs qncd IoÍ a 25 year Íotu paÍlod wth a. emeíqarcv Íee boaíd ol0.6m

The oí11r[. stÍuctrÍes lrávê also wens w t]r breast waLs to cort'ól tho flow a!tonaricallv

foroventswlÈfrhewateÍ6!êi'rtlremáinst.eadíls€sb€Y.rdá.Êrtáncrlt.allevel The

9 l0



dêsiqn oí oí{rak€s h* bê6n conceivod in such a wáythat optihun disch6r9€ is div6(êd

against d ílood pêok ol 5-y€3Í Í6tuÍn p6riód.

ASSESSMEN' OF IDENNNED SCHEMES

Íh6 b6neÍ ci6riês, Provnrcidlk qation Dopd(méntand Consullarts (N€SPAK) háv€jofíy

idsnt fiod a 297 wat€Í com€Ívdtio. 8nd diveÍsion sch€d€s in th€ PÍoj6ct AÍ€a with 3n

esrimatedcosrof Fs.3,763million. Th8€sch€m€sbelon€ róv3Íoos stuctuíal cate9oíes

F ood r Oátió. Schsme 33 Nos

Íhê s.heóes as ide.tiled w€Í€ subjoctod io d€railod r€vi6w lor dovolopment oÍ tho

recomm6odêd p an íor rhê Froi6cr Aí6d, out ol th6so, linally 150 sch6Í€s háv6 b€o.

píortned lor const'lcton, ouÍing grh Êiv6 Y€6r Plan át à cost ot Ês 2,757 milion

est matod out oÍ the r€comm€nd6d p6ckágo, 59 schsmos êÍe toÍ Ílood nrioation.nd th6

balafcè scliêm6s áiè delày actio./stoÍ8gè d6ms. Th6 Í€moining sch€mos hav€ bo€h

,3.ommênd€d íoÍ €xocuton du.ing rh8 bt two y6€Ís of roth Five Y€€r Plén. Tdbló 9.6

píêse.rs drê slmmaÍy of poposed Inv63tm6nt Schádll€. ldéntiri6d sch6mos aro

sL'nmárisÉd n Íablè 9,7.

9 2 5 Projêcr Ju5lilic.don

Thê object ol public nvostmontío. ílood man6ooó€nt ol hiltoÍénrs in PÍojéct aÍ6a is ro

.crêasê êcónomic w6lfaÍ€ ol th6 peopl€ oí thó.rcd. ln oÍd€. to €nsurc that the use ol

scà..6 Í6souÍcês nrvovod in pÍojéct wo.ks silstiliablÊ on sconomic oíound, th6 Píoióci

has bêên êváluátêd in t6Íms of b€n6íil c@t án6lv3is briêlly dêsc.ib€d i. th€ folowins.

9-t I



Summary oí
TABLE 9.6

Recommended Schemes & Cost Esflmátes
(1996 Price Level)

Conlngen.y @ 5olo oÍ C'v'tWoÍks

2

3

i5
6

12

161 00

253 50

449.40

104 00

33.93

297.00

139 00

162.44

115.00

224 AA

374 00

305

1268

22.45

1TA

14 e5

6 951

11 00

13.70

127 62

7 6l

1347

3.24

142

491

660

11 22

552 43

259 2A

173 38

2T,l TA

444 92

36 64

32ó 76

15412

124 20

237 6A

403 e2J

,;;4

9.12



SUMMARY OF IOENTIFIED SITES

5

a

12

3

r6

245



925r Elole.r Benefits

Án,ón! thê n,6ásLÍdlls bsn€Í ts, dB mósr impo{áht.Íó dros€ wlrch are Íep,esêhted by

rho ncíêásÈ in áq'l.u t!ralprod!crion tlÍough int6nsvó uso oÍ and made possibrs byus0

nd mado àvalàblê duê to píoDosed Oolay Acrion/Sto,agê

Dan,s a.d Divers'o. we,s orhóÍ m€8suíablo benoÍits aÍ€ thos€ Í3prêsêrtêd bys6vinq oí

I ood damages dle to nr6 incíom6ntálsaíety to Pat FeedêÍ à.d Kh rthàí canas, slanding

krariÍ dops, housês á',d níràst.!ctlÍÊ.

aqÍcultu,3 benêtits lrave been meosuréd in t6ms oí €rp€cred ncÍease np.odlcto.or
th€ cíoDs ás fd'.àrêd by Ír€ dilt6Íê.co in Net P,oduci on

'w drcd Frojed ncÍem€ntal bán6íns c8r.!l*ed íoí the PnFd Área

rigated dÍóullr rêqLlar supp iés by d6ms in the u timare year ot development tlolh Yéar)

à.È esri'nated as Fs s57.2 mirro. wheÍeas, rhe ncr€uè.ralbêf6írs acc^'ns thÍouqh

pÍoneÍ I ood !vare. drstÍibut on and !nrrÍovement in í ood mafàgemenr ol hilroíents aÍe

estmated asRs r59 7, Fs2l0.6,Bs 255.3ánd Fs 245 millo.aqaÍrst 233,5, lOand

25 yeors í oo.rs ,especr !êly

naddlrion n,e F,ole.r !vou d provid€ llood pÍolectio. to cànàls 6nl.ómmand áre.áoaifst

l oods !Dto a 25 yeaíet!Ín peíiod. UndèÍ 6risti.q co.d rions, íashy íloods hoávly ladon

rrre Kachh Plarn with enomous veiocry ánd dsvasrdtê lho dva.son

sÍrcrrres.o.sÍuctêd by t]r3 cu rivarors. TheÍ ood I ows ac.u'n!larealo.9 the ght bánk

ol P6t Faedor..d Khirth6r Cà.6 ánd bÍ€ach ttu cádal bàóks íesllt nq . heàly óss6s to

.,ops. lrolsês afd hk.sÍlctuío. Íh€se d6mêOês wóuid bé q,eêdy,educed by tha

prop.sêd wórks. rhê 19AA pêak lood Íeslliog Íom procipt8non

.oresD..d n( aLmoíro25.yeaírotuínpeÍiod h!ndàtédóbour46,l00hàas,icultu,à 1ànd.

The damaqes du€ to the lnêct lloodfg and lh6 susDension ot Íígat o. slppres w€r€

esrimarcd hy deve oning rloód dêmêsê íáctors oí !afious tvp6s óí ossos o. the bàsis oÍ

1933 iiufdarion dara Íàdlchof n da'na!ês r,ás bêB

Rs 21.63 mil !n by devel.ping dá'naq6l.oquency Íêlêtonsh D.



r,p rffL;i rre,Rí,ts .,, a.co!rt or i'rc,€ase i. a0ricukurar Drodu.ri.f d!e ro ÍêqLr.r and

Jlao.l Í !rar on.Íê ês1n,at€d as ns 95 72 Í,llli.n and 35 63Irirlió r respectivelv f a.. t or

!o trs 2l 63 n li.f or accóuit ot avoidan.ê oí f ood .l.masês Thê agorcsàr€ annlal

ben.Íit a..íu fq iroin tl,e p,orect thus, woÍk otrr ás Bs 202 98 mi on, thêso are ProJected

lDro l0rh rea, bey!.d wf clr t w lremalr cófsrart.

q 2 s 2 P,ajc.L E.ó, on,i. cosLs

The Fí.FÍit I i.n. rr co$s are esli'r3tdd as Rs 2,75 7 1n

êro,onr.opl.ic.stasFrs2OISmillonbvréni.vnOtares drriês.od af'la'qusron

costs Írie Í\.,êri€f(.lopeÍat on and maintonancê costs aÍe€stinated at Ás 50 s rnilion

oÍ tl,e p,oiê.t, nDenrêntatiof sclre.l!lè of 5 veaÍs 1r's lreen

pÍ!pos.d duÊ to higlre, íi.andal oul ny oÍ the pÍojêct áfd lire v êvtlláb tY oí í nd'c àl

9 2.s 3 L.o!qt!!-le.siL!! \1

a e.o,i.'fili cosls a nl bonErits aÍêêxprêssed nco'stant 1996!á uês, and orlvd Íectrv

qr afiiri.b c .osls a'nl li,Ênef ts rravÈ bó€. inc udod in rhe analvs s The cÍ lera Ío' p!b c

rvcslrn.ft v 7; Net Pfescrl Woth, B.n€tit cÓsr Fatio and

boef ari,lÈ,1 o the | íió!fr€d cáslr I ows oÍ llre bon€íits anl .ósrs to êranr rÈ nrolecr

ecorori c f€asih,ltry T re r€s!lts ol analvsis are sL

1Rs tr,illiof)

Fatc oí Ds.o!{ LPe(Ê 0

r2 15 20

--:Ï==:: 
r::3,rs6 12,142 | r,r33

;;t ,." l- ,r*
2(]1

r i77 I rr' I ro35
2.264

!r



The para'nete,s qiven abovo ndicàto thot th€ Nèt Frêsênt Wo(h s positl!ê and Ê..6t!
Cost nàtio excêeds unity even ar 1A pe'cênt Íote ol inteÍest. Similany, th€ l.teínalFàt6

ol Bor!ír oi r3.53 peÍcént is werrábove tho oppo(Lnity cost oí capirarin Fàksràn.lr is,

thereÍo,6, ssrabLshêd Írat thê proj€ct ir e6onomicaly ieasiblE and ths pubic nvástmênt

KHARAN CLOSEO DESERT BASIN

Kharan cosed DesêÍt aasn (KCOAI arca oí about 121,€60 sa.km

l47,O5Osq.mires)and is ló.àted intho noíth w€steÍn pán oí Bà och sr6n.lr is á. áÍid zon€

s!íolnded by mountains h has closêd dÍainàoe in whlch sm6l mounráin sÍeams

drscharqe nr. shalów laIeswhichgen€Íallydíy!pduring hor wêálhêr.ÍhémdroÍsÍê€ms

oí rhê bàsi. i,\.11dê Pish f, LoÍá, aaddo, Rd(hsán 3nd Máshkhê1. Amual Íai.làll ls vorv row

excopr O!êna rêq on wh cf has akeady boendàa rin nrê pÍàcê€dinc sêcrion oírhs ropoÍl

.0. l'rdLs Basn Cómpo.ent oí Bolochst6n PÍovincê, b€cà!se oÍ hydrologc similaÍiry.

Accordi.9y, out ot tót. àrêá oí 121,360 sq.k'n, about 24,420 sq.km 6r66 oí Ouêta

Regio. hàs bee. ex.ludêd f,óm this pàn ot nré Íspón. Ths párt cóvêÍs thé bàlàóco árêa

Scarcity oí water has ádvaÍsely alfect€d thê socio êcoforn c devêlopme óí Íre area

canse'vat o. ol tunoííoJ hilroíentswould groadyhêlp . thê dsvslopmê.t óíà9,i.!ltuÍ€

and odrêÍ secto,s oí economy. Majoí pa.t ol ,unofl is pÍesêntly soins wasto Into shallow

lakes ànd o.ly a sÍrdllco,.po.eàt is beinA !sed íor dónrestc á.d êq'icutuÍal puÍposes,

ola ny oí grolndwat6r ishillhly brackish. Neod foÍconseÍvat o. olwatêÍca. bêássoss€d

I'o,n the facr that wêr€í loÍ dr.k ng and oth€Í domestic DUrposes is tÍanspo.tod lo the

t p ac€s. ouêtá záhidàn Hiqh

!1hch has bêen improved to intoínarionsl stàndá.d Thê d,ea is rcrr r. mine'aldeposits.

sandak coDpar ri€ld is locared in this aroê, Conservalion and theíeby availabilty ol wato,

\aould pay v talroa in rlro dêvêlopm€nl othor natuÍa reso!Íces or rho arè3.



rre bas I h€ve bêenldenrií od.

hàve ,ee r evi uared whêÍê|y ih€ avsiàb1ê su,Fhrs ot bodr the ÍêsouÍcos tras Ljee.

dota,nr ned Êy vnt!e oí rhls qu.nrirátivo oralysis, it has bcon Íó!rd ihar addit óiàr
q!ó.tLm of rodr the reso!rcos s6vnltabte ro a ísásonáble exterr wtrich mere y n€ed rtrê I

..rs.rrar on afd oxporarion on scê.riÍic rootinqs. The oxisrnq econom c cónd rjóns or

the consêrvàton and d6vêlopnrefr ór írood Íows óÍ trit róÍents on

serti,r!r êve r potable wareÍ. The harnessi.! oÍ lhesé Íe5ourcês wo!td .ot oi y boost up

d also.pan à nêw eÍê óí soc o ê.olom c progress n ê totheí

e r 2 Ïl,c Frojc.r a'eà

l(rarai Clcsp.i DFse,r Easnr lKCDB)

Aal.clrist.,, af.l s s ruat.d borwêên

29" 50 N. Orr 1lr. roiih ard wosr, ir

oÍ Aí!haf,srif a,rd

o.cLpies ro,rlren naÍl of tl,e só!rlr westeÍr zone.í

ong tuílê 60o 50' . 67" 0'E afd l.t lule 26o 45'

1s bo!rdêd by irroÍr.ti.rr borlers oÍ lslani !r sr.los

Or the easrenard solllreÍi sles lisencosoi by

As a Íeady 
'nert'oned, 

KCOB comprisos a qross arsa ot l2r,A60 sq.km (47,O50 sq niLÊs)

rlow.vrÍ an.rea or about 24,420 sq.lm oí KCoA has hêc. c.vê,ed rnner l|dus Basi'r

ConrDonenr Da,t or rlre F.Do,t o. Ba ó.lrsrd'r. Co.sBque/rtry th," píoject arêa being

soveÍàbóut s7,44osq.k'n Nusik, Chaoa, Dàtbafdi., Nok

KL.'ll, Krrtr.f árd PafjsLÍ aÍe d,e impoÍlanr c ii,ès oí dre Prolecr Àrca.

so,,ds or n{,! ,ratr,ous íanl]ês whlch dêrêíflnê its ldi ts wirrr rlre ne qhL.Lr .q l,asiI oí

ríakraf Coasl. Erh b r M.9.3 shows llre PÍoj6ci AÍê6 ol KCDB



e.3.2 2 4!!nar!Lq!r.!rla r io t

ad ni.'st,at !o v, dre Froiect ar6à co'npris€s FaÍts oí ooêta ênd K' at

1o clrág, Kl,á,nn 3nd Pa.i9!r Distridts Th€ cuÍ6n

osrim.red at abolt o.37 m'lion Thêc!íém intonsirv oÍ popuato' is

basêd utof àgficurLr€ The êveraqê annuár

tótál cukiváb o area i.cl!d n! c

íoí cuLtivarion is 4rE 300lra

is onry ro p€Ícenr ot tlre tota cu rivêbLe

Íhe PÍo1ecr a,ea has vaív'nq phvsioOraphlc l6átur€s tcÓnp'lsesaluviá plaÍrsotOu€tta

Kàlár ánd ParioUr D sti.rs sandvdês€ÍlinChasiàndKháíánDisricrs'ándhqhanddív

molnra n íafqes ól Chagi s near.n nae Koh and Siàhar

Thê o.ofo'nv ot' thê Projêct AÍea is msinlv

c,oDped/sow. area is árro!r s6,560ha The

is l,272,OOa hà árd rhe áràánor availablé

Trre iíOated à,ea s ab.dt 163,000 ha, whch

The cli'nàlÈ oí tlrê arsa is drv and hot h sommer á'd rlÍv and coÓl durnrs wi er' The

JvÊía!re annLálíainísllirr Nok Kundiaréa isêbÓut 5o trnn ltincto6sesindre€aslto6bo!t

150 nrÍ, I tre v ci,' iy oí sástoír paí oí Sáihan Range' ThÓre are a i€w Írledsatrr placos

n lrre P,ojêct^rê. Kalatáfd MastuN have€levalions 2 054 m {6 739it)ms and I 704

nr t5.5S0 Ír) above $srrêspectveY

9 2 2 3 g?stl] D-!a]!!sqE!!IelI

ih. bás n Íri'fariy cotr,prises sáfdv sóls and is s!íou'd€d bv Douf,lê nÓls ÍanqBs th

r,êq or oÍ. osêd dÍaina!€ wheíebv nrs síeanrsdrain intÓ swamos oí Lora ard MLshkhel

'.3r iÍisi 0êr d,ied !p duÍirr9

r,:,eyearNêlo{heess,h€avyíàiolalsoccasionallvDr.dlceIáshIoods9!915!910w

.::.ar.rdÊfsnesàDdimitBddevelÓpmenr,ílooddámasesísnotsq'iítdtH'wevor'



r1o.d I ows a.e wasrÊrlrf!tliued. Màjórskoáms Írc udÊ P'sh'n LoÍ4, Rákr.raf a rd aa.j.j.

Là,,.1 ind wàrêr F€íóu'cás

!ê!!LQ4aD rv c assr ílcalion

L.nduse Statist cs oÍ KCED

Area Alrêady Talie l urr nr lfíius Basin Componoft

I21,73O Sq.km

ul
t3
1!

96.56l

^ 114,444

6,249,933

A,eà i ot a!a latrlo l!' (!l(ivalion

fhe land r iss n.at on oí KCDB s based o. tlre Bureau oÍ Rec amat o. Svsrem 1!r's D'l

1950)eiceÍloÍs.rnanrodirrcarionsrnadotósutthel..a.o.ditions AccÓídnq to lhe

sysiem, s,x êmlc assos.Íenesg.át6d bv Homáfnlmeràls1 v l, while sub.lasses wlrrch

rdprose.t n)o naturB óí linritat ors ard shown bv s'na €ttsrsus.dassurrxwnhrhêcrass

fuNoÍa s FoLÍ c asses 1 to V), ár€ tor aÍ.blê lands Class v a pírvisiona cl'ss lor rands

Dresent y u í t lll t apDaarins to liávo notêntiaL for rqficulturar rroducriof aíte' raatmeni

Cass vl làfd is aOrclltràlly unpronuctivo as t does fat mceL rlr€ '€i]LÍem€'t 'í a



1àblo S.9
Su'nmary ol Land Capabi(y Casses

9332 U/àrer Porenf4l

Ba ocl,israi Píóv.cê íà ls wnhin the'Bash 3nd Rànoe'sysle ol Paksran wheÍe iátuÍal

í,Íecpr6toi s s.ánry dfd eÍaic. KCDB is rhe most aÍid Fait ol the Provincé, wheÍ€

mea!ter af,o!nts oÍ pÍecipitátióf gè.€Í6te 50ÍÍ6cê í!noíÍ oÍ sÍêàt varablity and dêÍy

app,oD' atÈ .onscr!á(i... Hgh o!aporation Íetes adve,se y alrêcl the econom c viablty

of srÍíaDê stoÍtrqe lo, nrajoÍ comnroícial befs rnosty Slb Tropical

connnental Plarêau afd sandy d6s€{ poses untavou'abe conditlofs ío, ma..oómont oí

The aveíaqe affua,áÍíál ovêr rhá áí€á rêneês ÍroD 50 md to 2oo m'n. ThB ráníall

aveía9e oveí n,ê Las. sábóut lO0 nn Th6€.tt6 0ooo'aplr.á àreà bens s,744,000

lra th€ ave'ase afnLal ,á nlarL equ !al€rt isàbout 9.74 x loehr. Keepi'rq i'r viow rhsqso

crmatc facto,s, the aveÍase annualÍlnofí ftom thê €frnê ftoject area s eí'mared as

9 74xl03 nr 1739,264 acr€ tt).
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]
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ll 3 4 FeÍsDêctive Plàn .nd cosr Éslihàlê3

e.3 4 r D!!s!o!!'-ier1 E!!q'lnêl

conse,val ón and utliza!on

or tlra schcÍiês 's 0ivcn 'n
mil o) Sx oi nie schêmes

rlïor9h doiêy act on da ns.

Thê là.d ,es.urces ól ove l 70 Mhá are ávalóLl6 oí whch onv 0 2l Mha s Denq

cul!!ated Nea' y O r6 Mhà área s being níigated th'ouoh trbewe s' wells' cafaLs a''l

Dot€ntiáL exsts lor bri'Ainq ÓveÍ 1 42 Mlrà or lá'd undêr cu tivatlon 
'r

wdter resolr.es can b6 mádê ávalláble aveÍágeannla r!'orÍoÍêbout974xrOemr103

MAF) is a!. ab e óÍ wlrich ábolt O 05 Mham or O 4 MAF s boi'rg lsad Thus Dotri'a

6r sts ro .orsêrve rlrP balancê runoÍi íor brÍrgi'q drld t o'al area u'der í qalia'

e r 4 2 Erllrlsólsqltrolrss

Tho Fr.ie.r PlannifC Têam lrês ld€ftiíied 56 sclre'nes r" nre

ÍiÍ a0ro ticononrc dêvolopmont' s!'nDrt'v

Íable 9.1o rl,P esr mated cost or thsso schÓnres is Rs 64o

aÍe Irr Ílocd i (raton itfriê 50 nédaintowêtêrconseÍvàn'f

9. 3.4. 3 E!!!!IrLetda!!A!É

In o,de, r. dovel.p avd'lable and êrd wat'í Íesourcés 'r th€ h's n lho IolLÓw nq dêtaL e'i

i'r!esl Oal ons sli.rld bê caíiod o!l:

w.le, Ltdlrer an. vsls oí nd viduar sub basi's íoÍ vái'

av. ablity oi water íesóurces às per 
'rop 

wareÍ Ieq!'c ênrsl

availabilry oÍ potental sites I

Conrnandáb rv.fd óap3bilitv pÓrontiál ot lándl

Vounel,ic Dotêrii3l oí conserváton s(es;

cPote.,r nvestigat ons wlier

P'ela'arion oí a Aankáblc Doc!Ínafi

I2r



TABLE 910

FLOOD MANAGMENI OF HLL ÏOBRENTS OF BALOCHISÏÀN
SUI,/44ÀRY OF POTENT ALWATEF CONSÉFVÁTION SCI]EMES

KHARAN CLOSED BASIN

l--;l N;--i =ffi:-
i N. oisrfi.r N; ;a lc6r
:: l 9!h!Ecil18! !q![b!t:f1 Chagal 5

19

4 KhaÍan 7

MàsrLng 19 1Í.O0

l:ï: 7 319 00
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DAD: DêrayActior Oam

FIS: Froo.r Ígáuo. Sctremê
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MAKFAN COASTAL BASlN

Basi. lMC Bás.l hás . torê dÍ6náq6 aíea oí sbour 123,025 sq km

{47,500 sqn es) I s tianculsf in shape and ênconpasses Írê dist.ts oí Khuzdàt,

awà,á.,T1'bàr, rasbela a.d GawadaÍ.MaioÍÍvêrsolthe bas n nclude M6lr, Hub, Hingol

PoÍal, V1/i.do, Dtrora. k!d, Kech Kàur, Dashr, ShadiKau, è1.. Íhcse rveÍs oriqÍ'áte I the

móu.rá nóus a(êasborde'i.q (haranclos€d DêsêÍtBasina.d Gajaid M!á basins ol Indus

Bas.Conpon.rr or Ea ochsranándsindh Ího streams move in south w'"srerlv d Íêction

ênn discr,a,qê nro drê a,abia o occás óna ílash Íloodins in

lls. Hish íroodílows sh.teí rhe re nporaÍv divêÍsion d kês

ri'ís.ting theÍ Íislds. Major part or 'uforl 
swastÊd f,ro orê

sea without L. ! us.d I thê afêa Íor dovolopnJent oÍ tíiqat€d asÍcullLIÊ

Thé solrrrè'i pa,t oí n,€ PÍolecr AÍea s ó,i6nted a ofs 75o ltm 1466 
'n 

l6s) ofls cosstal

bek óÍ a,6biài Sea ÍheÍe aÍ€ a numbe, oÍ sites elonq

ca. lie dêve oDed. Àr p'esenr Gwadar, Pasni. Ornàrá ánd Jêwan havê

been neve oped ás sfaoons. Gwadêr is beíiq d€vslopad in

Íorls á'e bÈi^q có.st!cted These seapons co!ld arso pÍovnlê Íoures

Íoí ttie ío'€'s. tadê to alqhanrsran and a dumbàÍ ol orheí.ewly Írdêpeidênt couftes

Cenralasa co'stLct ón óí piopeÍ ánd Íoltesênd dévêldp

|evewoU|q'ÊaLyh.jpiilhe5ocio.econoicUÍl]Ítoínre
lloonrlows nray.Lsó Dr.vidê a p,ospêcuve sóuÍc6 o, warer íor expod to the GLIí Státês

d rlris FaÍr óí tl,e ,eDoÍt the ard ànd waler potential oí MC Bas n hás been rdenlirled.

een esrimàtód additi.na

[êe.eva !ar,".l ê dYaction/storase da ns and t ood rrigàtio.

have been dê.1ned Êeas bhty l€velstudles (as caí ed oLt íor h !s Eósf ComÍro.enr)

a,e íócodNofded fo, Íest ot rhê F'ojêct for Íêàlist. óvalua

on d orosramnre oí soció êcónoilc utiri ol th€ basn



A..oÍdms to I931 ce's!s, Írc roplJ at on or rlre PÍóject A,

a poDurari.r dcnsny oÍ abolt lO peÍsons/sq.(n 125 pers

Don!lat o. ,s csti,..t.d at abo!t I 70 r,illion e. àbour I5 neÍso.srsq krl

The Frojecr Àrca is io.óred bsrwo6 ) onsitLd€ 61 o 36' 61 a 21 E ar.l tat r!& 24. 4a

2s" 53'r.l h s bode'ed o, rl,c easr by rhc Drovince oí Si..Jh isanri. nêirlbr. ór Ían

Íoms c.nnnor boíder on 1r,è west Kálat, Kharan and Pa.j!ur Olstirrs óÍ Khàra. Closed

Dos.d ais,'.Ie iocaied on the foÍth, wh e 750 kn ón9 coast rre or 
^,ahi.n 

Sea íonns

Exhih I (M 9 4r shorvs nrê Prójêd a'êá

n,-",faja, iy oí rhê pórllatof oÍ tl,o

Fur..r A,.a à,,, w ,oar. , ce. b clrl vated .,ea is abolt O 26 Mrra or

whclr aboui I ltypêÍ.e.t,ênia.síálowduo tonon ava nadn,tior,2 73

, cáf rie b'óuqln ufdeí.! r va1o,'ilwár.Ícá.bè cons€Ívêd

a'rl s$n'-è.r r(r oí tho.roD D,odlctiof s I Klrzdár Distct wliirlr

nradu.€s alr.rr 9o%Dirhecro!s, wrloTu,barDistÍcrDrod!.as'narclr,an5ODdÍ.err

or rruit 
^,€a 

\f{ler í!Íest n ll,e PÍojecr Atêa s abour l92.0oo ha ol whlcl, oveÍ A0

Do,cont Ls Ír Lasbela l)isr,i.t

942r Lurár|lll&,E4efrl

1pr.ri( sod by rlre !se o{ cvil/Drvare cafars

kê,e7es af.l spi fq5. fota n,i!r.rel aíêa ls about 53,o00 ha, wrrich s abo!t 23 pDrcctrt

.f ih. iara cln var.d.,ea of nre bas r



9 4 il Land and warer Reso!'ces

?d3I !![d !rrss!!{ces

a,ea,s.haÍacteÍued by bóth ths Mo.sooD á.d wèsron oistu,ba.ces

íelatvely less. Thè climátê is sèfêÍa ly lrLm d ênd hot ,n

inteÍ. Mean y€arry precirlta(ion n nrê P'olecr aÍea va,iBs

:,im r2s iin to 20o fln wkh an avor.gÊ ofabout 150 mm

3425 4rl@!!rc sasin

'.rrrÍaf C.tasra Basn hás bèe. íórnêd by a flmb€Í or molntain Íafses whch Ídn the

ànp.: ol a Í,anO c, wl'êreás th6 A,áb án coast .€ o1750 km enqrrr oldnes dre báss of

rh s t arqLê Hubánd HaáhÍanqesfisLrÈàsthsêásrê'nlmb wh'LÊ Cenra Makíafnanse

..nÍn!res 0rewesro,rlnlroí tho Í619€. Hlb Wrnder, Po,a rfd Nar {a majoÍ t bltà.y

rr Ê iqorF vsr ae rr€majoÍ rLvers whióf d€sceíd irom rrre êásreníano6s whie Mahke,

{.c, and Dashr a,emajorrivers ot CenÍalMakÍar Ranse TheÍe3renrmerolssmalr'ivê's

r. r.h or ! fare í om Makr.n CoastalFanges €nd irrdvrdualy olrlal inlheAraharSea

Bd\, r..cno'be"a"'í ,r"d o i orrè da!ê,p,iq1
Abo{ 20 pe,ceft ot the iora aÍea hês loamy and g'ave y sois whie 79.3

n,e a'êa is hllv anl s,av6ly. Th€Í€ arê snral pàrches ól salt aíÍectÈd áÍêás

bê rràdo.u]livábÊ by mà[n{ somê idp'ovenrênr on rrre rand by várious

Íhe ioraladd rionalóréá whiclr cán bc brouqhr uDd.'.! (lvarion 3ÍieÍ pÍovidfs

73 N,lrrá Tr'!s n,ê tora curivabre arsá ot the basin is abo!r 3 04 Mha which

culrivable aÍea or the P,ovince So C ass licar onand and

bas. hàvê bê6n presenied ii qrsàt€Ídêtàil nSuÊpad rs vo !me.V Landuse



Tàbê 9.tl
Lá.dlse srnl'stcs oÍ Makran Caasta Basf

c432 vr'arer ÊorÊnrr

.oíwa1êrl.rliêbásinareà ninlarrdataispaÍtarryavarabe

í., 20 s tes ns de tr,e lras I The average annual raÍrÍa ove' rlr-Á a.,pJ s rl.!t I so m'n

Th.,Ê a,e sir soa.,i qa!gi',(r srá1ófs wh€Íá í ow moasu,eÍlents have been caí ed.!i o,

Il!b ll vcí s lrD n!r observod a( Bu.d Murád l(haf , alroul 30 .r (l9 mies).orth or Kara.lri

Tre dÍênnoÊ:r,.a.r Hrlr Êvc, ár Mlfrd Kh.r ls 4,924 sq krr 13,640 r.rm es) Moa.

àr.!.lllow s4 22xrOi'r'(342,OOOrrre it) and óí1on becotrres

dry n J!fe. lJè.,1y 5o DÊÍ.enr oÍ Ílów n,ovês du,nr!l .JLty ro sepr.'nbe,. Main!nr
{ls.rraíqe or 12,546 crn,ecs 1443,O00 c!secs)war reco,dol Í, r97a s-êdnrenil!.dis

.ho!r 47o.r,i/sqknr 1o.99 a.Íê il/s.r.nrlel oí 1l),r.ar.,nefl averagc scd ne.r

o 6o% by wcLorit oÍ 6,060 PPM Êà,rí.r ,, ,rrr .,oelíicenr ,s a,.Lr

PóÍ. F vr, hrr bÊer qnr!.d àt si'rcf Bê.1álrolt o.ê .n rpsÍeanr í'o,i Bela (rrv,lá,

Foàil .,Dss nq . i áLart 35 [È noíh êast óí L.slrér. Town Ihe d,a na9Ê a,ea oí P.Íál

926



F!6r nêàr snrch 11,560 sq.miês) Mear a.nlal íow s about

3.20:10"m 1260,000 AF). The hlqhssr peak oÍ l,473.umecs 152,2o0.usê.sl wás

Í€cordedn l935.A.nuala!êràA€s6dim€nty€ld s335cum^q.km1la6aF/sqmrle)o,

nrs cárchment ave,ase s6dim€nr concentàtión is 0 a4olq by weght o,3,360 PPM.

FáidlallÍunoí, c!err c€nt 
's 

52 p€ícont.

W nd€Í F veÍ 's laused ar Goth Amon about lo km oí Ká,achiaêla Foad D,3.as€ 3'6á

oí W.leÍ R,vê' àt Goth Aman is 920 sq.kó (355 sq.nies) Mearannualilow has bêe.

reco,ded as 6 62rlolnr I53,600 aF). M.ximum ,ecoÍded discha,qe s 1,325 curnocs

146,40o c!se.s) Ave,aCe ted mênt yie d or 1,623 c!.m/sq.kn, 13.42 AF/sq nlls)hasbeen

datcmined at rhe €auqe sno. AvêÍáge sediment concentÍation is 1.26% by woeht oÍ

12,600 PPM Fa alrlooÍÍ coefliconr s47%.

(Ld n ve, s qawed about 3 km !pstroam tom d,e arc ênt .ávês át Mài GuDdrafi. I is

ábolr 20 [n .o,tlr west ot Lasbola Town and 30 km Lpst,êa'n oí Pofsl Fivêr. OÍainaqe

.,êa L,rio Ma G!ndran is 2,0a5 sq.km (3Ob sq'nles) Avêra!a af.ual nn,orr is

136!101n 1r10,000 aF) Marimonr ÍocoÍd€d dschaÍqe s 1,546 cunrê.s 154,600

clsecs) Ánfla aveíaoesednrsnryieldis2,2T5cL.m/sq km 14 73aF/sq.nriel. sodimenr

cor.enlraior s 3 23 peÍcent oí 3,234 PPM. ndinràll'u.oíÍ coo{í ciêrt is 43 peí.ent

Ê ow meas!,errefts oÍ Oasht nvoí ar€ obso,vêd al MÍa.iDanr ste abo!140 krn wast of

Turbat ts dranale area upto Miran Oam site rs 22,533 sq km 1€,700 sq n,ilesl. M6af

annlarílow is 1.75x1oinr 1142,000 AFl. Marimum discha'se oÍ 5,975 cumecs (21 1,O00

.!5e.s) was obsefved l. r993. RvoÍ Í€mains dÍy roÍ ,

Averáqà ar... sêdimé.i yiêld is ábout 233 cu.m/sq.km {0 50 AF/sq.,ni€1. AveÍaq8

sed menr Doncefrai on is abolt l.9l peÍcentoÍ 1,910 PPM. FáíÍá {uroíÍ co€íí1.€ntis

rlvd,oloq'c nreas!Íenrêfrs ol SinOol B,vo, are obseÍvad át Aq

.r 33,670 s!..r {r3,OOO sq.mi6sr. Avo,as€ annLal runólr hds bêen íÊcordod as

5 r rrroÊ nr {414,000 ÁFl. Árn!arsediment yisld is 270 cr'.ll'srt.km (0 57 
^F/sq 

miês),



lrhire ssa m€ntcon..fuàtlo. s l.42percentbyw€ightoÍ I,420 PFM Thc rainra I a'rcri

coerr c eft ,s dlrout ro Per.ent

Ruf!íi cuÊÍtL. err íor trê ertirê basn has b€ond€tdíni,rod ndêtail n srppoi n! volme

nrode hês beên devoopsd b€rwÊên catchóent árêa afd ÍunoíÍ

MálhÊmar.a nrod€l nd cates tliat as cátchmont aroa n.reas€s, the DeÍce.raqo of r!.oÍl

dêc.eases F!noíí-Ra nfàll có6ííiciont lor tho entiíê basin s about 2o p6ícenl

9 4 4 P€'spo.tive Plà'r and Cosr Ésrnnàrós

944r Gqt€jtir

El!liryiwosilesl,avBbe6.i'ritiallyidontfiêdwhchcanbe!sedíoiconservatiÓ.orwarêr'

sunmaryoÍtheschemeshásbe6nslveninT.bl6912.0lthetotasires,63aÍ6íordêl6v

act of dánrs while l9 ar€ comràrátivêly more sutêd ÍoÍ ílood íisalicn purpos€s Lasbolá

D'st' ct lrás tr'àr nrun nlmbe, oi sires, whore 32 coNéívárior sites hêve bèan dofrired

óÍ wh ch 22 a,e ÍoÍ dê ay actiondams, and 10 toÍ lLood nÍqatiof T!ÍbatDistrcthas17

stes, Khuzd.Í 19, GawadaÍ 12 á.d Awaran lwo Tota esli'nat€d.óst óí deav ácro^

dánJs is Fs 1,144 milro.. wlril6 cost ot lT llood ÍÍ'galior scl\ê,n€s is As 217 mil o.. Íhe

schêmes rave boên disclssed Ír ddtáil in SuppoÍti.A Vollmo v, Balochi3tar Fíovincê

9.4 4.2 Develoórnenr PorenlEl

The oxlstng cutvátod ar€a n MC aásrn is 0,26 Mha . addton

cu rurable waste oi 2.73 Mh, {6.67 MAc). Íhis 6reaissurêLle loí c!ltrvalio.lÍ rh€ wat€Í

caf bê s!pplied fo, triqat on. Thus, th s basin has Láíqà Íacrs oíland íór devoloDment of

rhe tota culrivat€d aÍea, ábo!t 53,ooo há is b€inq ÍÍlgát6d thro!olr canàLs, we s &

lubowells, kaÍózesafd sp,Í,qs. t )as be€n óbsêíved thar aveÍaCê v elds otÍruàtêd a'6as

de.boi' 1só|"è'l o ba'á' q'Pa



3
<o<o
à<

a ^T<

^ 
:12

z;;
oÉ=

>ó!
NE;
zz9

ar

<a

I
3!

FÈ58'i[ËËàc, "pà

à
33

i ó 3o

I



rai'ríarr in thê àr6á js stohny over 150 Nn l6 inchêst. Vo!nre.i
ê.ruva ênt ra.lal is l.a5rtoromr(]5 MAFt. Ba.táÍÍuflolí.oêfi,cenioívaÍloussub
básí's varies íron o 05 lor ár€€ catchmêit lo o.52 tor sdór catchme.r w th an êverag.
or arrout 20 DÈÍ.eni loÍ rh€ ênrtê bssn o. rhe bàss oí nrêsê studes, the tu.óíÍ Íór

vaÍ oLs Íetun ner ods s 6s Lnd€í

rhe rand and warer

rlevêlopmefr oÍ borh ard ánd waiêr

n ablf.rance, wlr ê wat€. /êsóu.ces

I 4 4.3 ffe.omh,enda!óns

olt oÍ ure rlÍ6e matoí ívê. bas.s oí Bátochslan provnce, Ba.kábre Doclnr€nt lràs besn

t,êra,ed roÍ óne bastrL ndus Bast. Cohponênr , whie Masrèr FeasibirrV Srudies have

ueen caÍ'èd ort tor rlrê odr€í rwo basins. Fo tow nq maior páÍáÍret€Ís í., Makran Coastal
Eás n havo b€en darennined:

pot€ntial ndicátès rhal rrrere is large poró.ra Íor

However, and Íesources are

aÍo.or suííic€nr Íor deveropmènr oÍ r/re enrro and

Land Êêsource PotÊntiat of Bósf;
warer Rêsource Potêntratol Aasini ànd
Pre rniney identÍicarión Dams aid Ftood lÍigarion

I oÍdêr 1ó lríepaÍê Bénkabte Documents Íor cóns,èívar or at waref rêsolr.es and land

rrotef,!a or the arêá, i'r depth stud es ár€ Íequ red to evatuarê rhe íorowírq:



2.

3

waier bldqàt a.slysis oí slb.bas ns | Ísàtion ro porortiál

acrof drnr/Ílood triqat on snos

S!italr tyols res íoÍconsríuct on old6syaclion damsrrood

Ala óbility or and arêás wirh ístêí6n.ê to rhên capabtny ÍoÍ

Lard aÍeas witlr the , s!iràbility of commêfd .o. qíaviry ,,ow

vo udrel,ic aváiláb ity

rteresr/Dád,c pat,on oí bêneí ciaries.

Ec..odn. ovaruàl on oÍ projocr

PíêDaratiof oÍ Aánkabe Documefls.

9lr



10. RECOMMÉNDAÍIONS

Floóds cónntrure orê ol thê woÍ d s most soíious snvÍonmênral hazaÍds. FouÍ thousofd

yeaÍs oí Íe.ordàd hsto,y terls of ma. s Íopèát€d €íforts to êvadê the destlctiv6í6ss ol

oí erp€Íièncê and hiohlv d€ve opêd sconrillc téchnqu6s

íroods.onr.ue to play havóó in àlmost dvêrY psÍt of dr. Dla.etand onlv in l€w 6re6srE

rrood ossss h.vê b6ên checkod to 6n apprac6bls d€srêé h is ê .ecógnsod láÓl thal

óoniprêtêrloodpÍ€venrioniséconomicallynotviablo,butlloodDÍotectiÓdmêasurásrotho

ê:tenl thêy aÍe rêchncalry and 6cofomicály í€asiblê shoLld ba adopted tÓ sarequà'd

human Íe and suÍíeÍfgs.

doír concêPts ol inresrated Ílo

deve oped Especály I casas wh€Íé rhè í ood màfdgemêft plavs á muliirunction. Íore

i tlrê soc o economic deveoprnánt oí anárê4, a numbeí oí nioÍaclins Íàctorshave tÓbê

.onsdeÍêd, wh'ch, 
'nteFalia, 

iic!de Ílóód píoiectron, domástlc water 5!pplv

envíofmsntal pÍórêct o., rangs má.aq6ment, pàstuíe deve

fto account íoÍ tli6 planninq o

n Faksraf orain 
'ivêrs 

6nd hll toÍ6nr3 aÍ€ two dlstnct sources oí tloóds Thouqh ih€

ma!nitud€ oi rvóÍ í oodnq rs cónsidèí€b y highóí, vêt thd hil toíems lloodnq is moÍo

idêsp'ead,unp,edctdblá€ndbompêx Aboll65 p6Í.6nt ol the countv s àÍda isaííockd

r! h roíê.ts whêr6 sudden hi€lr p66ked a.d sho( lved íroods árê Oeidrared Hsh

s?d m€nr.on.entát o.s and ext,êmólv va,iêb ê dis.hafges makê rhen p á.ning a comp6t

: r.c nanaqementpLdnnlrrq lsaconti'ruous p,ócdss a.d rom

r:r.',esou,.es màná9omant. Thus, irteÍaotion oí various w

n€ and modify vorious Prannniq



.t dr6 bdláncod applióàtion of stuctura and non.stÍuc(tra

measu,as, aid tlré flaod pêin deve opm€nt in such a woy nrát thà 6conomlc and sociál

bener ls erDected to accruero sóciety àré maximisêd àtll,e cost oÍ mi.i'num lfvestment

A vrê ,ê.osfised d-èrinnion oí th€ nalional qoals and objocrivês providês a Íundamofràl

rramework roê.dê.vour the lutu,ê developmont in consideÍation orrho comp€tin0 deRla.d

ard lÍnitat on oÍ reso!Íces by ioÍmulating a íational system ol percept ons and prioriti6s.

T re i,)te,.leIefderce ot tlood manaq-ament panninq to the overál plá..inq siqfiíes dr6

luslií'cator lor th€ pr€párarion oÍ íollow !p pláns básêd upón the áiest stêre óf art,

'noden 
scient'r c developmerrs 3rd rlro long t6Ím oblêct vês.

Laitl ánd water Íesourcos ol h I toíonts ol Pakisran have bee. éva uated árd ara

sunrnars€d in Tabo a.4 Abjéct póvê,ty n drè hlll toÍoft aí6ás dicrat.s dral

s€rvárion s.hênr6s bo Lndêdaken in rhe sho4€st p.'iod tó

c condk ons oí thó peoplo tlÍoLgh deveropnrent ofsust6inad

ílgatiof syste,n Howavar, h v owol Í.arcia conslíáints, a 20.yeaÍ perspact ve plànhás

lrcên DfcD.rÊd ÉÍló,rs h.vê been dadê to make tlre nlan Ílexbe. ln v€w óí comDler

f.ntre or D,oblFms, sonre or the nrajor h lrorcnt areas woud bê d vided into two to fo!í
c.nrp.renls Íor íeasibilitystud €s and imp €mertàt on. Themonitoring ol erec!red F/olecrs

w, ríov do a leed backloi Íolinin0 rhe ÍJá.nÍrg sÍalogyá.d dêsiqn DaÍan€ters for lul!íe

rÍojocrs. Ího sysrarnat c evá ua(ion ol pioje.isundoí áctualoDêratin! condit ons willsêrve

as á wa(.lidóq tó,êÍi,)o d,e pÍoject àctivites, Íable 10.1 qves thê summaÍy of

Í€connnefdcd pack€o€ whilo Fis 10,1 hiohlights tentátivo schedu e íor pÍoject srudies and

execution lmplemontation schedlle has been pÍeDêÍe! in slch a w3y tl,at ai dny t me, it

cên.djusr ro rlre chàngi'rq needs ot tho Projoct Area, poprlaton, emeÍO n! now

dovaloDnrent Do .iÊs, €xp6Íenco 9a n€d íom the pEsl acti!itiesá.d c,iticêl íèedback and

new scena,irs Êlexib e rars€ts lrava been,eoommended insread oÍ Í! d and lrêd q.a s

like êncroachnónt ot ftood pran, chánqês in land use pÍoct.es

róÍestat on otdeíoÍestatón €tc , also signilicartly aiíecr tlood pár.mêrers.
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ns should essonlisllv cómpíiso rhê Lt izárion oÍ llood lrows

oc 6l !pl ft snd àcc3l6ráted p.osÍess . a I the rolevánt af, d

à.1êd se.ra,s. H!h Driority píoj€cts Íecomm€nded tó' êrêcuiion aíler AppÍá'sal and

:.anb ty/MasreÍ Pannng stldies B!51 occupv a pÍer€Í.6d postion n the wáteí sootaÍ

ihe Feaíb ry srldios hávo been dêat in dotàilwith nre rr€h potehtia pÍoJêcis {c!Íé

.,ore.rsr ás.. ní,n€diate sróp ro stan ihs hill toíents water mánà9êno.t íor aqíicLltuÍ€

de!e opflênr Dera ied design shalrhávê to bo caÍed our íoÍ oóch si6 i. rhe liqhr ol sito

roec 1c suveys bêíóre thê 6x6curion of schames. MásteÍ Pa.. nC h6s b€ón undê(êk€n

JO ,2 FUÍURE PLANNING

F. owns aÍÊ sómê oí th€ íocommendrrions lor Íuítheí plannÍrg and deve opmeór'

aÍ..qÊment ot lundlng lor co6 PÍoj€cts.id erecorion, aít€Í d€tarlod desrqn
Feasib ly St!diês oí sub Projects
nrDrovenent ot oata observálion ánd Í6cóÍdi.g systên
usê oí sat€lire lmaqeÍies/Gls/GPs
Hyd,ometêorlosicêr St!diê3
ndsêárch stud es lor lmpÍov8d Pla.ning & Mánaqê'nenl of HllToíênrs

: .'Í,"i d scuss ó. í€qsrdinO each te'n is píósont€d in rlrê íollowlnq

J ] FXECIJÍION OF COBE PBOJECÍS

r! 2 ,.ady edrrhasized in thé pÍgvious sêct ons, óno CoÍê Project Ír ê6ch Province was

basis or maxdum dovoropmdnt póté^tál Fsásbility studes wlrh

. : i naÍy desiqns, cost 6srirná1É5 and e.o.onric 6nalysis havo been caÍied o!r íÓÍ thê

::': Fírlecrs rr s Íecómrnêndèd thal ÍÉsá proj€cts be execuled al the eaÍliest, ár1êÍ



JO 4 FEAS BIL TY STUDIES

IMPBOVEMENÍS IN OAÍA COLL€CTION

Hy.l,omer & sêdin'ent Dàtá

Fourrèen nrajoÍ hir toÍcft areas havo b€en denliliêd oÍ which o.D does not hóve wat0r

conservàtion D.ten( á1. Fêaslblity evê stud es l\óv€ been caÍ ed oLt íoÍ ore of lïre most

poiertr,alêrÈàs n eacrr PrDvi'rc6 ol th6 co!nÍv. For lhe r.Ína n n0 h I toÍer

Flan ) re Snrdics hav€ heèn caÍied out HghóostoÍiNastD€ft irv.lvêd itlE$!Í9iÊds
t€ vaÍious akêrf,arives to €v'

pànn,,ors r l..lblny slud os fliglr nrloritv sho!ld be.ssigfed tÓ lrrÈse !'olects dnd duE

íi.ànc alalro.à!orsbe radeÍorsrudiesánd'mpehèntatlon.Th€íeàsb irYsrodiesshÓud

álso r.lulê 1,ó DÍ oril;arior oí sclre'nes so thal ávailabr tv ní scaÍce Íifáfc ol res'Lr'ês

nay be d.vcrarl.Ll árd narclr6d n accoÍdancê wirh Írroject rêqurêments D€taL aesqn

shóuLd b,- caÍ.d oLt beíore êxocltio. óí 6ach schÊ,n€

Du E (he.ou,s. ó' PÍojÊct St!dres, s6rio!s dercion.iÉ n dl'nost alrtvpo3 or Íeevatst

da(a wÍ. obsprved P,esent y Slrrace wàior HYdÍo oqv Projecr lswHPl ol WAPDA afd

Pnk slrn M.teo,o o! .3 DêDartmert (Pl/o) rhP lrvdronroreorcloqrc/

1ry.r,..!l c ard t.rli,nefr lata i. diííèreft lrilL roÍ€rt aÍeas D sclrar!€ Orvision Óí FIDA



P!trjab, Hydroloqv Dvision ór NWFP and PIDAS Óí Sindh á^d Baloctiistan also opÉí0r6

somo hydÍómêt obseÍvdtoriss ln théÍ 6í€as ot juÍisdictio' Al théso lo'dátlofs/áq€ncies

usÈ convgntioná ÍrsÍumentstoÍd6lsobsárvation.nd recoÍd'g Theuntr€'nêd loldstaíli

sa'nplins and láborato.y èÍoÍs ánd thêindigonÓos method3 ol data Í6coÍdrn0 ánd a'á vs's

ntroduc€ varying d6grêos ol éíors. Th6s€ oÍors neod to be roctií€d bv €mprovrng

rêspons ble and êducated liêd stafl, impíoving tho exstÍrq fied samplins/nEasureme'r

and laboíàloÍv i€chniques by providinO DÍope. íaclities Íhê dará rêcoÍding nerwoík

nec€ssaÍ y neéds to bo ntensifiêd. sodimênt dat6 is s6neràllv Í€corded on occasionàl

observation básis as suspênd€d s€dimênt concèntration íof soected hil toíênts Íhis

needs io be rêcoíded on co.tinuous basis on all Íre observaion sites rn sr!

oeásuÍements usino opt colsrll mét€íshós píacticallv pÍoved to pÍoduce betêÍ and qulck

data, esÍre.ialry n case of rrilLroí€nls in Pakistón Th s m€rhod Óav be usêd bv vtíous

Jsences íor ar majo, hirr toí€nts.

DUns nre Màst6Í Fe6sibility studies, iho soÍ and Land cassillcation stldios weÍ€

lndertake. lsing Sol suruèy oi Pakisttn Maps on qÍoss basis spêcilic srldies n this

d /..tof woud bé Ísq!Í€d loÍ Íurlr€ dètailod planning

of auromorio d6tê lÍansnlssion svstéms woLd D'ovid€ instàntá'ooLs

Itormalionor stormsand iloodsinhilltoíonls;6nd wou d b€ usedin ass€ssinc rhê roured

Ilood peaks/Í!.oíl lolum€s at th6 sit€ ol lnlercst Íhis could 6so b€ usêd íoÍ lood

1o'e.àsrinq and waÍninq in hilltoÍent át6s3

!0 5.2 Soil& Lsnd ClassiÍcation Data

]O 6 SAIELLITE IMACËFIES

3:re tê rraoeÍios/Gls/GPS should b6 usod for plannirrg conse.vátion n€asuÍes oÍ lLo-s

:'hrrroÍÊnts Ths is essentiálin viow óí inàccêssiblê àppíoách condtions Ói aln0st ê



r

This àpproach wlll AÍedtlv help in denlificati" ol Drobabê sres

IL] 7 HYDROMETEORLOGICAL SÍUDIES

.10 3I ch.nnel MoÍPholóqy

or sco!,i'rg, deFositon,

nsDne oi tl,. adva.ced rcch.icai know hÓw in tlr6lields oi metêorolosv hvdrooSY áfd

w6LeÍ .esources, thê 6va able nÍoÍhàtion íoqaÍdins vá'ous Dar6meteÍs of I ows at re

srrosor nxeí€st is lm réd Ann!alá.d seasona pre'ipilat on sohvêtalmaps IoÍla'gê areas

do fór tu' fil tl)ê Ílood llow êvêl!at on roq!nements on micro evsl Dêplh AÍea D!Íárion

{DAD) analyses, Probabe Maximlm PÍ€cipitation IPMP) a'd Pobáb€ MáximLn Food

IPMF) arê a!àilabre Íor speciíic areás onlv Tlr€ cuí€nt plann no req!íêmeits ol Pakrstaf

abiitv ól r€adilv prepaÍed, updated ani re able hvdÍometêorÓ oq c

evallat o.s Íoí each slb basitr' this woold bo uselul íoí p affoÍs and desiarers or watêr

,es.uÍcos afd Ílood controipíoi6cts comDêt6nt co'sult€nts mav be enÍustBd Lhslar0e

scá o rask as. í rst atlempr, and th€ documànts, repoÍts and maps prepaÍêd bY them máv

tl,è.lrc providêd to the corcorned aq€ncv oÍ Íose6rch inst tur o' for 1 melv Íe ínr€mentt afd

lpdatil!. Íhese studias rrovo be€n cáíiod Ó!r and

r)lanneÍs aon nÈsan.rs in sÓno or rlr€ dov€lopod cÓonrÍies wh 
'h 

aÍe wldolv bè'nq used

]0.3 RÉSEARCH IN FLOOD MANAGEMENT PLANNING

flood ,nafaSe'nenr plênfi.S êssemiállv reqlnos resear'h íor scionl Í c imDÍovê'nents nr

p anfi,,g ard des qn DÍoc€ssas twouLdsgnlicsntYimpÍov'"rheDaf,n'qcnte'3 d€srq's'

sne.iÍiLario's and mafa!lêmenr t6chnquos nessaÍch iIr tlris dÍection mav i'rer alia

.o'nríse, brr not he limited to vaÍiÓus aspects as bílêÍlv dcscr bed b€lowl

6val!àtLon of tho dÊthods to pÍeíl cr oÍ deteÍnine rlro PhênÓmora

méándernrg €nd cr€ak,oímátlonl. relar Ón to noÍma dscliaÍqea'd



h orÍler tD rnánase thê hilltoÍ€nrs llows' it is 6ss6ntiêLn1st dêiail6d suÍvevs b6 cáÍied

. ï:,iil;;;-;.;J.' ""1 
-'.:"-t lillli lli":]"'"":,:ï'ï :::ïi :::'::;

pÀ.1, extaóÍdinarv hLqh rlood siril6í suÍvaY shouLo I

,":,:;..;;;,"":,;"""'tod€rèíminécha'[ó.rs€omeÍYandrtoódcaívnrocapacrY
'.r i,orèt dLS!ibrnÓn Ó( llood llows

' r 2 Des'qn or r\óod Mànag.m€nr Stucrurec

_ s ,rolrd nclud€ thê êvolLtion

:i'Í ars and i roduction ot

oí n€w d6sion concêpts, 6lficent utilization óÍ loca

suirábe mothods roÍ constÍuction,

and Lse oí now oquipment and

ot íloods á.9 Í€chaÍge to

t€ch,'.nqy oí eÍr€ctivs loód

gÍou.dw6tc', ágricukurê 6nd

I Do! p,oorins etc. oI d€ irÍeóovabLe infÍa.stÍuctuÍe oí pÍop€Íty . thê lárOe hil

roíê.i llood p ain lik€ Kahá, Bátrán Nái, Gáj, Pishin LoÍa a.d KuÍom FiveÍ etc

borósóa êlt€ctsorfloods€.sinv6stio6tonótimmunisationoth!m6nb€inqs6nd

àf írars etc. f,om thé post llood ds6rs€s.



7,,,

jo n 4 Frood Fiqhtins MeasuÍês

IO.9 INSTITIJTIONAT SET UP

S!tíicrefl/êÍilcient ranspoÍt system foÍ mobilitv of staft.

sÍict watclr ol llood manage'nent sÍuctuíês duÍírg and aÍter tloods

c!rrdu.ica(ion system be impÍov€d bv pÍoviding w Íê€ss 6q!iDmê.1ír the hrl

o d systen oí providino lanterns ro pdÍo linq staÍ be €lminatcd and po(alrle rrve

XVA generators be provided with Dolás & €lècÍic cálrlcs

10 3.5 WaleÍshed Màn.O€mênt

w.rG,shed mafaqeme.r would, irÍer alia, inc udo Íanqê/pastuÍê dev€lop'nênr hort'cu rttre

afd Íkn.LliLro Cêíecuture may aso bó doveloped i. aÍoas havi'rq íàvóuÍablo conn t..s
I'resc wo!kl,nrprovê so.ió €coromic/environm€rlalcond tlons oI hil toÍ€nt catchm€nt

Ílrc Govarrmeni oí Pakistán may take necêssarY s1€ps to sêrup spec lc Ío/matnrns at

Fed€Ía .s wel provincial €vel with speclfi. mandatê ÍoÍ dro 
'nanagemenl 

oí Íloód Ílows

oí r,lrroÍofts. Tlris would rationol'ze rhê endsavouÍ on !n lornr and nt€qrated footin!s àf'l

make i rreàdway n oÍder ro àchiéve the pÍojeot objactivos in cofiaÍmitv w th nlo natonal

r0 t l
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