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Flood *atcr managcment lll Darabon watcrshcd by usurg CIS and Rcmo(€ Scnsrng

Abstrrct

Thrs study focuses on dcvcloprng strtteglcs for crop productron. usc and storage ofwater

In ordcr to managc thc hcavy flood flows rn Dar.ban Watcrshad D I Khan In ths research.

clcvcn factors wcre consldered for thc flood managemcnt mapptng slopc, aspcct, clcvatlon.

dnlnag., accumulatron. sorl. annuel rarnfall, rarnfall volumc. runoff. clessrficatton of daraban

Calchmcnt. and lend cover of Daraban Command Landusc/landcolcr map of Daraban

Command arca rs prcparcd ln ordcr to.\emlnc how to control thc flood flows {77o ofthc arcl

of D.raban Commafid rs barc sorl whlch nccds to b€ devcloped b) thc ProP.r usc flood waler

26'/o ?traa $ rangcland whrch can b. managcd morc cmclentl] b) controlllng thrs flows

Ralnfall volumc rs celculatcd by mulllpllrng atca mto mcan of ratnfall 2,l.lmcml rs thc total

volumc of ualcr whrch rs managed 6.266mcml runoff rs gencralcd from 2a lmcmr Data for

othcr factors ncrc acqutcd from iiecly avarl.blc sources Thc rcsults showcd that a large arcl of

barc sorl rs berng dcstroycd b) heavy flood evcry )ear It ts rcsullcd that rf b.rc sorl arca ls

dcvcloped by \rhcat rt c.n grlc thc lncome of2602, 273 08rs evcr) )ear lf\rhcal ts groun ovcr

the aree of609/". rt can usc 8.tmcm'water whrch can reducc thc flood flotts Il ls rcsullcd lhal If

a rcscftorr of 8ft and Trccrs rs dcvclopcd, lt c.n store s.tmcml of watcr whrch cm bc fiirthcr

uscd for fishrnB.nd other purposes Thls study glvcs thc bcst stratcgrcs lo dcvelop a bcautlful

- land through controllmg heavy floods
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Chepter I

Pahstan rs an agrtcultulc country sltuatcd n artd and scml-arld reglon As 90%

Pakrslan's agnculNrc ls dcpcndent upon Imgallon so egnculturc ls llnlcd wtth watcr

avarlabrlrty Paf,rstan ts hrghl! vulncr$le lo wcather ralalcd dlsastcr The countr) has

lncreasrngly suffcnng from recurlng cycles of droughts follo*ed b! cnormous floods Erthcr

there rs lack of prccrprtatton $hlch lcads to droughts, crop fallurc. famlnes. or ther' ls lmmcnsc

heavy.:mfilt lcadrng towards floods Flood ls thc o\crflon of watcr from nvcr that submergc

thc prcvrously dr, land undcr walcr

watershed rs allthc land whrch transm( trrtcr. drssolvcd salts and s.dlments lo a maJor

nlcr through slstcms of dratns Walc$hed ls also known as dralnagc basln and cetchmcnl arca

Esscntrall) a walarshcd ls dafinc as water ajca whlch conrnbutcs runoff to common polnt

W.te6hcd could bc classlficd tnto a numhr of$oups that ls slzc. dralnage, shlpc and land use

pattem dcpcndrng upon lhc modc ofclassrfic2hon

wateEhed managcmcnt ts bcen sacn as a malor componcnt for conscnatlon of soll,

walcr and vegctallon covar, rural communlttcs standards lmprovement and bctter cnlrronmental

condrtlons

Improvrng the overall produchvrty, controllmg floods and rcduclng croslon rs known as

watershcd manlgemcnt

Floodrng rn rlvers arc malnty caused by hear) ralnfall ln monsoon t\hlch ls som'llmc

aggravatcd by snowmelt Thc flow ratc e\ceed thc rtver channel capaclly Our country rs one of

thc most flood pronc countrles Flst factor ls thc mclllng ofsnolv colcr and thc sccond factor ls

rclated *rth heav) ralnfall In monsoon (fusalan cl al .2013)

Flood rcsults rn scnous cconomlc, soctal and en!lronmenlal cffects Uhlmatcl) floods

causcs llfc loss. damagc lo cropplng patlcm. deslructlon of lnfrastructure and lrlgatlon

Pekstan has faccd scvaral floods throughout rls hlslor) by he3v) ramfall or sudden

rclc1sc by Indrz Thc countr) hes faccd masslla floods cverl lcar ln somc prollnccs and

dstncts Som. dcv.slatrng floods rn th. hrslory of Pahslan $.re 1950' 1971, 1976' l9tE. 1992

and 2010 (Annull Flood Rcpo( 2010)

Flood wat.r man.8.m.nt in o.raban watersh.d bY usrnB G15 and Remote Sensrnt



Ch.pter I

Durrng the past 60 ycars, Paklstan has suffcrcd a cumulatrlc financral loss of30 b llon

US$ The total finarcral loss fiom l95O to 2009 was 20 brlhon US S, around E.Et? people lost

rherr lllcs, damageal vlllagcs wcre 109.822 and an area of4O7.l32 [-m: was affeclcd Thc floods

of20lO colle.trvcly causcd lhe damagc of l0 brlhon US $, about 2.000 pcople lost thcr [ies, m

addltlon, 1?553 settlcmcnts wcrc destroycd and as a whole 160. 000 kmz arcr was effect

(Annual Flood rcport 2010)

Land covcr s a gancral term uscd to dcscnbe what l5 prcscnt or what covcrs ihe eanh

surface It shows how much of an alea ls covcrcd ulth foresl, agncultural land, barrcn land.

water bodrcs, bulldmgs ctc Land cover ncludcs whcte wc hvc, where \ic do buslncss, how t}e

traicl and all physical componcnts ofccoslstcms c g tesldcntlal arcas. commcrcnl, agncultural

or forcst arcas. roads, blodrlcrslty habltats, dascrts, glacre6. nvcrs ctc Land usc mcals the use

ofland for uhlEltron and wh,ch ls dcvoted to human actrvrtlcs (Barredo and Engclen' 2010)

Natural land covcr docs not mclude butlt up or man-made cnvtonmcnt Land covcr can

lnflucnce wcathcr and cllmate, and sorl and water chemEtr) Narulal resourcc managcment

dcpcnds on thc accuratc l.rd cover data about a p.rtlcular rcgron for plannlng and monltonng

Land covcr maps .rc used to manage and montor cndangcred sPecles of plants and

anrmals, urban sprawl. land use, deforcstatlon, nvcr Pattcms, rangc lands, crop lands. wctlands,

drsastcrs and other chmgcs In land cover overtrmc Thls ls rmpo(ant to gathcr all the data md

facts to observe thc changc and to prcpare land covcr maps then grvc optrons for thc managcmcnt

ofnatural resources (XlroMcr and RongQmg, 1999) Land covcr change detcctlon ts cssentlal to

study or d.duce the effccts of any Datural phcnomenoD or dtsaster on ccologlcal system By

estmallng thc land covcr or land use change, thc danage to cnltronment and rnlidtructure can

be cstrmared Slmllarly. *c can analyze the flood rnduced land cover changc rn any effected

reglon by Remote Sensmg

Remotc Sensmg ls lhe screncc md an of rdentrirng, mcasurng and aialyzng thc

charactcflstlcs ofthc obJects wrthour actuall) belng m contact \\ rdr lhem (Malnl and Agarvd,

201 1 ) E ncrgy em ttcd and rcflccted ftom obJccl rs recorded and then I nterprcted and proccssed

Flood w.ter management rn Darab.n watershed by uenB G15 and Remote Sensrng



Chapler 1

to get the requrrcd nfonnatron about ihat pailcular obJcct Thls nformatron ls then uscd for

furthcr analysls

Satellrte Rcmotc Sensrng s m evolvmg technology wrth I potcnhal to estmatc and

monrtor the cffccts of eny catastrophe Floodlng md flood lnduced land cover and land usc

changc can be dctacted uslng satclllte lma8erlcs Satell(e lmages arc proccssed by usmg

drffercnt softwares to dclmcatc flood watcr tnd changes In lrnd cover ryogclrnann et al, 1998)

Temporal analysls of the satclllte lmages ofany arca ts done to detect thc changc Rcmotely

senscd data rs more cost cffectrvc and accuntc for lssessmcnt and anal)sls ofdlffcrcnt areas

Morcover. Drgltal Elcvatlon Modcls (DEMS) cm be uscd for clevatlon *atcrshcd

anatysrs ofany area through whlch we can cstlmatc the Pattem and accumulatlon ofwater flow

and rdent y thc basms Thcsc topographlc skcl.tons arc uscd lo automatlcally map thc strcam

channcl and dNldc nctuorks ofa watershed (Rabus er al.2003)

Remotc scnsng can be lntcgBtcd wlth GIS technoloS) to classrf) md map both l2nd usc

and land covcr to rdcnt i pattems and understand proccsscs that undcrhe obscrvcd Pattems

(Llllcsand et al , 2004) Assessrng land cover change ls lmportant for futurc plannmg Thc maln

purpose study all thc characterrshcs arc to monrtor land changc developments, urlcshgate and

glvrng drffcrent slratcgres for thc mmagcmcnt of the consequcnces ofchange, and define futurc

schcmes for changc Land covcr changc ls assoclated urth cltmate and helps to prcdlct the

cllmatrc pattems

l l. Irrigrtior systcm in Deraban Zem

l. Irrrgahon from Perennmls watcr( Kala Panl )

2. Bt orcrflow (Chhal)

l.l.l. Pcrcnnirl w.t r

Pcrerullal lrater flo$s throughout thc )car, from \htch land of Daraban area s rmgared

Tand and Vlchobl arc cultrvatrons done ln Daraban ln tand culnlatron all the fields arc rcqured

Flood water mana;ernent rn D.r.b.n w.tersh!d bY uen! Gl5 and Remote SenenS



Chapter 1

to be drvrded n small plots and strlps same as wcll cuLtlvatlon Is ls aluays carned out near the

head of strcam Thc Vlchobr cultNatron ls rescmbles the ordmary hlll torrent cultlvatlon In

Vtchobt culhvatlon all thc fields arc rcqurrcd to bc fillcd wlth water *hlch ls thcn solked and

aftct .ll thcsc ploughng ls allow rn the field It glvcs lcss trouble' but requlrcs more rvatet ln

Pcrennlal watcr. lll mputs are provldcd b] the owner The dlstrlbuhon of crop ls 3 I between

land owner and tcnant respcch!cly

1.1.2. Irrkrtion by ovcrflow (Chhrl)

Bcsrdcs thc rcgular rmgatron ftom dams there ls llrrgaion by overflo\Y. when a torent rs

full thlt the water *rll flo$ lnto thc Khulas wlthout dams, all vlllagcrs are at llberty to use thls

water. r!hcther thcrc dams ha!c bccn cut or not

1.2. GENERAL TENANCY PATRONS

1.2.1. Flood Irrigrtiotr

Before 1950. rcsrdenl were uscd to Pay 7th share of hls crop after equall, dlstrlbutlon

After 1950, thcy lcgall) protccted and sct dlstnbutlon ln thc ratlo of2 3 bct*ccn Land Owner

zrd tcnant rcspeclrvely Holtcvet, the tcnant ls rcsponslblc to construct band, land praparatlon'

r[gatlon, sced, harvcstmg for $hlch a share hes been glvcn m eicess

Heavy rerns m cltchmcnts arca of Darabu watcrshed results ln hcavy flood flor{s tn

Brlochrstan. Afghanlstan. Sulelman Rangc, Shlranl Hllls and Bhlnanl Rangc

Accordmg to a rcsearch stud) by Dc*an ct al . (2007), GIS data can bc uscd to anallze

flood cvent usmg synthetlc ap€rturc radar Flood affecled ftequencres and flood depth ftom

satellrtc lmagcfles Thcy have calculated Elcvatlon, land covcr classlficatlon, gcomorphlc

drvrsron and drarnage nct*ork data wcte gencrated from rcmole scnsmg Flood hazard maps

wcrc prepared b) usmg land cover, geomorphology and elelatron helghls for flood affect€d

frequencres and flood water dcpths It was concludcd ln lher stud) that maJor ponlon ofDhak2

was comprsed modemte to hrgh hazard zone 8 4% portlon Nas found to bc fhe least vulnerable

Flood w2ter m.n.lemcnt rn Oaraban watershed by usrnE GIS .nd Remote Sensrng 4



Chapter 1

to polcntEl flood hazard 2t% portlon ofDhaka was found \rlthm rcry hlgh

study comprchenslve sEatcgles for flood wrter management ard lend

proposed

hazard zone In thls

usc plannrng were

A study w1s found In uhrch lnundatlon maPs werc gencrated by uslng hrdrodynamlc

modcl HEC-RAS and HEC-CeoRAS c\tcnsrons of ArcGIS9 2 opnmal flood dcpth for crop

productron usrng statrstlcal analysrs was calculated Volume of water above thc flood dcpth was

calculated b) usng GIS modcl Accordmg to thclr study t E5msl was optmal flood dcpth and

suggc$cd Io produce boro bccause farmer get more retum ftom Boro vand, (A M zam2n and

AU Khan,20 t2)

Spatlal analysls for flood control was done by uslng envfonmcntal modclmg Flood data

for thc cvents to 2009 was gathercd rn north of Iran and usng CIS d.ta for phlstogaphy dlllsron,

land cover clAsrficatron, clevahon, dranage natwork. and populatlon dcnsrty and cnv[onmental

paranetcr modehng A framcuork was devcloped for flood control and worklng on landuse

plannng through GIS and rcmote senslng rcsults (Alrcza g ct Al ' l0l l)

To controlfloods and for somc extremc condrtron cvclts s]stcmatlc approach ltas studrcs

b) usmg hldrologlcd modcl for rtver flows Bostanlt nvcr b?Istn basrn \\1s c\.unrned. lthrch has

bccn affectcd by severc flood condltton for many ycars IIEC-HMA and HEC_RAS modcllng

tools werc used, both rntcgrated \!lth GIS funchons for spahal opcranons A dam wlth su(able

constnrcion would havc posltlvc lmpacts for potcntlal flood control measurcs and rt dccrcased

thc flood pea.[.s of68 t and 15t 7m3ls to 65 5 md 150 7mJls Bhcn dam rs ln opcration (Gulay

O cr Al.2010)

Flood control strategles w.rc adopted ln the rrlcr basm based on European floods SLx

faclor \\ere anallzed fior thc spatral dlslrlbutron of the hazardous arca Flo\t accumulatron. slopc.

land use. rahfall ntcnsrty, gcology and clcvahotr mlp wele gencrated Targeted arca \i,ras

drvrded nto fivc drffetent zones accordtng to flood hazard .xtglng from v€r) low to vcry hlgh

Maps gencrated for flood hazard arca rdentlfi.d those arca and scttlcments Ehrch $cre In hlgh

flood rlsk zone (Ncktarros N et al . 2011)

Flood water management rn D.raban watershed by usrng Gl5 and Remote SensrnB



Chapter 1

A study found wlth focus on dclmcahon of catchments and flood hazard maps for the

\ulnerable areas Flood depth,s t.tLen as crucral prepare flood hazard maps.nd a dlg(al

clelatron model (DENI) ls used to estlmalc flood dePth from rcrtrore sellsrng data Thc

accuracy offlood eshmallon dePends on the resolutlon ofthe DE\l Sltld! presents arcr rel\ of

apphcatron of remote sensng and GIS rn tlood managenlent specralh to der'elop countrres of

Asra (Sanayal.J and lu. \ \,200.{)

Man) locatlons ca be used fot qater storage aloDg lhe 80Lm long reach of the Trsza

flver rn Yugosolavla bet$een thc tot\n BeccJ and the Hnnganan border B) data base landuse

$as calcularcd and consrdered fi!e locatrons lbr retennon basrns Each locatron h.d the capaclt]

ot :l and l,l0 m llon cubrc meter. and tlooded orea \\ere calculcted irs 2j5 to l8:9 hectares (J

Mrodr.rg. et all 1009)

Asscssment of flood hazards was done by delelopng maps for eastcm Dhaka

Hydrodlnamrc srmulalron was uscd on ihc bass of DEM (dlgltal clevatlon modcl) lnundatron

was conductcd by usmg lD hydrodlnmtc progrtm HEC_RAS for flood of 100 yeals rctum

pcnod Thc rcsults showcd that marrmum dcpth was 7 55m aod lt aff.ctcd 50% lrea ofthe total

arca Flood hazards map wer. prcparcd usmg ATCGIS to assess thc flood nsk of targeted ea

(Masood M. Takcuchr K ,2011)

A study descnbcs thc causcs and damagcs by 2010 flash flood lntcrvlews and sunc)s

wcre conducted to anallzc the physrcal and cconomlc danagcs of thc targeted arca Dlr valley

Land covcr maps \lcrc developed by usmg GIS Buffcr andlss \\as uscd to assess thc afTects

rnd flood darnages It w1s resultcd that uppcr zonc ofthe largcted arca was badly affected tllth

m&xlmum house damagcs Thls sfudy was uscful for thc atlantlon ofdlsaster managemcnt to talc

steps for reduchon offlood nsks and enhancrng thc retcnhon capabrllt) ofwatcrshed (l"Ian A .

ct al . 2016)

Flood water man.Eement rn Daraban w.tershed by usrng Gl5 and Semote Seneng



Chapter 1

A study on land covcr mapPmg usmg rcmote senslng and GIS technrqucs \t.ls cT rrcd m

sub Carpathrans araa of Prahova country APpllcahons of remote sensmg. GIS and c6rtogaphy

ncre r6cd for the acculate results of land covel of thc area \\hcre land cover fean[es wcrc

complcatad rn configurahon Sup€rvtscd classlficahon w1s donc from Lendsat OLI magc *lth

cunently rvarlablc land covcr model Land covcr featurcs *crc e\tractcd ftom t*o land covcr

modcls r c CORINE land covcr and Globeland3o Fmal maps wcre prepared at dlfferent scales

for thc companson oflend co\er categones P.rnona M . ct el, (2016)

A case study on m6nagemcnt of flood floNs usmg GIS for crop productron rrsk

managemcnt was ctlned m agnculture area of SharmtPur It \ras anal]zcd that when the tlvo

flvers Padma and Mcghna ln Shan pur facc pcak floods flo\ts cvcnts, thc d$tnct facc

dcstructron Study provldes a sh-atcgy for managing flood watcr for croP produchon nsk

managemcnt Hydrodyna-rnlc modcl IIEC-RAS and HEC-GCoRS cxtenslon of ArcGISq 2 ucrc

uscd to prepare the maps Slatlstrcal rnalysls was used for flood dcpth c.lculatlon GIS modcl of

ArcGISg 2 was uscd to calculate thc volume of watcr abo\e thc optmal flood depth and gave

stategres for flood managcmcnt for crop productron Rcsults sho*ed lhat flood depth was

I E5m. wherc thcy can gow boro If lt Is suggcsted to grcw eman' lt tlould fecc about 200 ton-/yr

loss Bak).AA.ctall (?012)

Flood water mana8.ment rn Daraban w.tershed bY ueng G15 .nd RemoIe Sensrnl
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1.3. Objcctives

lntroductron

. Study landuse/landcover status ofcatchment and command areas of Daraban uslng GIS

and remote senshg

. Assess flood water potenttal ln the daraban watershed uslng satelhte data

. Proposed strategtes for effechve management of llood water for agnculture and

domesttc use

Flood water m.nasement rn D.reban watershed bY ueng Gl5 2nd R.mote Se.srnE
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Ch.ptcr 2

2.0 Mrtcriels end Methods

2.1. Study rrc. dcscription

Methodology

The Daraban waiclshcd rs situatcd across Khora rlvcr (Daraban Zarn) aboul l3km ftom

Dar.ban Town and 69km fiom D I Khan crty m Khybcr Pakhtoonkhwa Provrncc (KPK),

Locatron of Danban Zam rs shown rn figure ? I

Lo.rton oI .ro. Zrm! ltl O.l Kh.n .nd T.6k Rod Kohl Art6, iWFP

"*.

e

rlr!rc2.1 L...lrcr oID.rrh.! Zrm h D.LXh!tr rr.1

Daraban command arca is cxtcndcd ovcr an area of about 490 sq km wlth longltude

70 201I and letrtudc 31 7,14 lt has a mcan lcngth of about 45 km m SE drrcctron. Thus wcll

conncctcd wlth othcr parts of thc country The elevahon rn thc command arca rangcs bctwccn

Ito to 417 mctcrs abovc mcm sca level (masl) Thc clcvatron rncreases gradually ftom the flood

phm in the east towrds mountarnous arca in thc wcst Daraban ls now consrdcrcd as a tchsll It

:wi---__
o oxr'-rrir.rr \ 

-.- 
al

.'^+.- I

Flood water manaEemant rn oaraban watcrshld by usrn! Gls and remota Scnsrn!
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r{as thc part of tchsrl Kulachl bcforc devolutron plan Mlanlhets' Mrchcn khel and Shrranl

Baloch arc thc marn tnbcs ofZam Somc oflhc gancral mformalron about Daraban Z.m ls

TotalPopulahon

Totll \ rllagcs 62

Total houscholds

lJnron counclls 3

-r.1.903

6,519

(Darab.n. Musazal. Gara-rsa Kian)

The watcr of Z3m rs uscd for lrrlSatron and othar purposc such as dr lnk I ng Thc water of the

Zam ls furthure categorrzcd mto flood \,latcr also knolrn 1s Buga panl and pcrennlal water lhat ls

also callcd aLala panl Thc flood \ratcr rn tha z,rm orlglnatcs from hlgh mountalns of the

Sulcman mountarns rn thc wcst Thc catchmcnt aree of Darabzn walarshed ls about illo sq

mrles uhrlc cukrvablc command .rca ls about 32.000 acres Thc c\tcnl of thc catchmcnt tca ls

sho$n ln Frgurc 2

Land. forcst and lrvcstocL arc natural rcsourccs for the pcoplc of Daraban Zam Farmcrs of

Daraban Zam marnD dcpends upon hvcstock.nd also leep thrs as sland b) for thclr lltclfiood

Agnculturc productron rn Daraban dcmands Iabour both men and \\omen Februar) to March arc

.,/_.r!:iilE-
,?l'- '.,-j./ --rS -i.:r...1./^\..{

Frtur.2 2 Etl.trl ofDrr.b.r *.r.rsh.d

Flood water mana;ement rn Dar.ban Walerrhed bY usrn! GIS and r.mote S€nnng 10
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thc tlmrngs of flood for wtnter crops lncludlng sorghum. mlllet and mcllon Whl lc July to August

ls the tlmc for full flood ln monsoon for surnmcr crops I e trhcat and Gram

Before I9?O Daraban zam had thrck forcsts thal werc surrounded ncar all lhe watenvals

.nd covercd all lhe hlghlands arca Duc to cuttrng oftrces for selhng purpose Daraban zarn has

dcplclcd all forcs6 vcr! qutcLly Duc to cuthng Pccloo ls finshcd m the zam area

Lerdsat 8. shutlcr radar topograph) mlssron dlgllal elc\alron modcl nerc uscd for lhc

stud)

Scvcn speclnl bands are consldered ln Landsat lmages \\'lth a spattal rcsolulton of l0

mel.6 for bands I to 5 and 7

Soft$arc uscd tn thrs

softr!ares are qurck afficrcnt

gencrahng maps

study rncluded ERDAS rmagme 92 and ArcMap l0l These

and have bcst functronalltlcs for handlrng salcllrte lmagcrres and

Data collection and preParation

Data procassint and analYsis

Rcsults interPretation

Flood water manalemlnt rn Darab.n watershed bY usln! G15 and remote 5'nenB 11
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,.3 Flo$ chrrrofFlood Mrnrg.n.nt m.pPrng

I
r ffi;-_.l

rL
I sup..,r"a ]

t--l:ltlq-Ja

Rastar

Drgrtal.l.vatron model
S.tellrt€ rmagery

Preprocessrn!Praprocessrnl

Frllsrnks

statrstrc.l analYsrs

72Flood water manalement n D:raban Watershed by usrnS 6ls 2nd remote sentn8
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2.2 Detr Acquisition

Classrficd maP of Daraban Command arca was preParcd to dclclop dlffcrcnt sccnarlos

accordrng to thc arca and othcr relcvani map6 lncludrng slopc' aspecl elelatlon' dramrgc

nct\rorll flow accumulatlon. soll, ralnfall and runoff

2.2.1 Drrinagc N.twork

Drlln.gc neNork \vas prcparcd by ovcrl'ylng on DEM of lom rcsolunon Flow drrcctron

was detcrmlncd from hrgh clevatton to Iow clcv'tlon

2 2.2 Slopc

Slope was axlraclcd from DEM 3Om rcsolutlorL acqurred from USCS carth c\plorer

Classcs ofslopc wcrc asslgned as gcntlc. modcratc' medlum' stcep and rcr) stccp

2.2.3 Aspcct

Slopc map \tr prcpared form DEM 3Om rcsolutron and dlvldcd lnlo nln' classcs I e flat'

nonh- northcast, cast, southcasl South' southwesl tlest' nonh\tesl no(h

2.2..1Moseicing

Thts rs uscd for overla) lng dtgltal magcs It ls the comblnatlon ofscvcral lmagcs to form

onc largc radro.lhctflcally stablc lmagc so that the boundanes bcl\''c'n the orlglnal lmagcs are

not sccn As the study arca drd not fit ln one hlc rl'\o tllcs rYcre doNnloaded md mosalclng \ras

donc to crcalc a slnglc lmagc

2.2.5 Sub s.thng

Stud) arc \\lls c\traclcd from a large arc to pcrform quah$ ana)lsls Arca $as chpped

and analysls \!as speclficall) parformed on thc subseitcd arca Area of darabai trate6hcd \ras

c\tractcd fiom thc mosatccd lmage by usrng thc shapcfile ofdaraban

Flood w.ter man.gem.nt rn Darab.n watershed bY usrn! Gls 
'nd 

remore senenB 13
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2.2.6 Supcrtis.d cl.ssilicrtion

Supcrvrscd classrficatron techntquc was epphed fot landusc/land_covcr changes Flve

classes *ere made for anallss of Daraban command area I e rocks. rangelands. rngated arc'

bare soll aIId fiee cover Four classes $era made for thc analysls of Daraban Catchmcnt arc lc

vegctatron. rangclands, c)rposcd rocks and barc soll Classdicahon }vas proccssed by comparng

cach pxel wrth varlous slgnatures *hlch was asslgned to thc class whose slgnaturc came closcst

2.2.7 Sccn.rios

Vrnous watcr manlgement scenarlos wcrc dcvcloped for thc proper use of land

D eban command atcr Vallous stratcglcs wcrc dcvelopcd rn ordcr to usc thc total tolume

\tatcr for barc sorl. crops and other usagc

m

of

Flood w.ter maneg.m€nt rn oaraban Watershed by ueng Gl5:nd remole 5'neng 14
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3.0 Rcsults and discussion

Results

3,1 Catchm.nt d.litr.rtiotr

A watcrshed ls thc arca that glvcs flow of watel to a common channcl's concentrated

dmrnagc It can bc a part of malor watcrshed and can also cover smaller watcrshad, callcd sub-

basln or catchmcnts SRTM DEM was rcqurred to dctcrmme florv drrcctton, flow accumulatton.

and to delmcatc thc cetchmcnts ofthc study area

Flood Water Mena;ement rn D.raban watershed by usrng Gls and Remote 5.nsin8 15
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3.2 Flow eccumuhtion

Daraban Flow accumulation -+.I

I

I

I

I

I

I

I
r*'-

I

I

I

I

I

I

I

I
0 5 ,O , rlErrt

FI|ur. r 2 tlow A.cumuLtlon m.P ot !h. rtudY ..c.

Flood W.t.r Menatement rn D.raben w.t€rshcd bY uslnt GIS .nd R€motr Sensrng 11
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3.3 TopogrrPhY clcvrtion

Drgltal elevatlon modcl of 30m rcsolution was uscd to dctcrmrnc lhc elcv2tron of thc

study arca Thc rcsulE showcd that thc hlShcst P'ak tn thc study arca has an clcvatton ofJ000m

whllc thc lowcst pcak ln thc study arca was l82m whrch rs flrt arca

rl

"+.
s

Elevation maP of Daraban Watershed
,l

'I

I

I

't

I

I

I

I

I

I

I

I

{

I

t0 m kk YEE.S

L.g.nd
Ebvadon

! rrz - rrr.
llut t tzzn

1 1?2 - 1 firn
!rzr+zase.
! zzl-roo.

Fltur.3 I .l.r.tion h.P ol th. tludY.t.a

Flood w.ter M.ne!.ment rn Dar.b.n w.t€rshed by usn6 Gls.nd Remot' Scnsrn! 1t
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3.4 Slopc

By usrng ASTER DEM valucs of slopc wcrc also calculalcd Thc output shows th'l

command arca of Dar-ebrn walcrshed ls complctcly flat whllc catchmcnt arca ofDaraban hrs thc

hrgcst valuc ofslopc l5 72 lm

Slope map of Daraban Daraban Watershed

l

lt

!l

i

tl

"$.r

5r0 20 hlo.raars

L.grnd
<,ALUE>

!o,zsn
!us-zr.
!ra rr r.
I rr rzu.

Iz3.,31 rn
!rrr-orm
I.or,s17d
lst-tztt

!

I

I

I

Itl

I'

Flur.3-a 3lop. mep ol Dar.b.n w.i.6h.d

Slopc v.lucs wcrc essrgncd drvcrsc classcs bascd upon thc dcgrcc ofprcfcr.ncc

Flood Watar Manalement rn Daraban watershcd by usrn!GlS.nd Remote Sensrnt 19



0-7 Gcntle

1-11 Modcratc

t7-31 Mcdrum

3 t-5 r Steep

>51 Vcry stccp

Table 3 I clesscsofslopc

Ch.prer 3 Results

Flood W.t.r Man.gemrnt rn D.raban warerrhed by usrng GlS.nd Remote Sensln! 2a
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Results

3.5 Aspcct

Aspcct rs the tool to find out the path oftha hill It rs measurcd clock wrsc ln thc unlts ftom norlh

to agrrn north Planc .Icas havng no do$T'slopc track ate glvcn a valuc of -l Thc aspcct ofthc

.rcr was produccd tlsing Spahal Anal)st tool ofARCGIS

I

I

!

I

I

I

Aspcct map of Daraban Sratershed

10 mKon blr
L---!--r----r---l---

La{ind

EFhcr)
I rbn to22 5)

I r-r-i (22 5a7 5)

I arprrrrzrl
! sr,rusr lrrz rtsr l1

E s..rr 057 t2o2 5)

El sornr Eo2 i2.7 s)

I v..r {2.7 trz 5)

I r5.ihr e, 5.337 5)

I rt.G (337 rro)

Flaur. 3 5 lr9..t ol dr. stsdy .r..

tlood Water M.n.lement ln D.r.b.n w.t€rshed by usrnt GlS.nd R.mot! Sensht 2t
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3.6 Soil

Command aree of Daraban has slx drffcrcnt t)?as ofsolls

Soil maP

N

*+'''Area
I

of Daraban Command

L.gand

loI

^rrdln 
sl b-r

Ca- r.rn Fr g.$.at

I rr-l"rd--,rr.tun
G..tdt ,r-, rnJr-

I5^E.d E rr-.v
I tu4.t*,tn rl,

'i

0 35 7

tlur.t.a Soll il.p ot D.nb.n Cornm.nd er..

Flood wat.r M.n.t.m.ni rn Dar.ban wat.rshcd by usrnt GIS 
'nd 

i'mote Sensln! 22
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Typ. of toil

Gravcll). mcdrum tc\rurcd

Mcdrum tcrturcd, p:n gravellY

Fnc/moderrlcly fi nc tc\tucd

Coersc tc\rured. p:n gnv.ll)

Rough brokcn land. stony

Allu!rel lrnd. sand bars

Toril

ar..(hcct.r.r )

3670 519

2r0:5 9l

35 t2 105

r50ll04

l9t l0 29

760 639s

48959 9l

Trbl.3.2 loll t) p.s of D.rrbro Commrod .rlr

Flood Water M.na8ement rn Daraban walershed bY ustn! G15 and R€mole S.ns ng 21
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3.7 Rrinfell

20 kiorncters

R.sull.s

I

Llgcnd I

Annu.l Rali{.ll
<VALUE>

I
1$ - 217 ffi

f zrz-mr *
! rsr-ssrm 

1

! ssr cco -! oorro*

Rrmfall data obtarned from nahonal agliculturc rcscarch ccntcr Islamabad Mrnlmum

ralnfall rccordcd was l50mm ln command arca of Darabm walcrshcd whllc ma-xrmwn rarnfall

rccordcd *zs 970mm in catchmcn( of Daraban walcrshcd It shows that thcrc rs mrnlmum

rainfall rn Daraban Command arce end maxrmum rarnfall rn daraban catchmcnt arcr whlch

dcstroy the Commmd aaea By findlng armual ramfall wc can estlmatc that how much watcr of

volumc ard runoff ls gcncmlcd in thls area so thal ir can bc managed propcrly

Annual Rainfall map of daraban watershed

Fltur. 3.7 .nnual raln t llm.potnudy.r..

Flood Weter Manatemeht rn Daraban wat€rshed by ush! GIS and Remot. Seneng 24
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3.9 Reinfell volumc

Mrntmum ialnfall volumc calculalcd ln

mcter whllc maxlmum volumc w.s 7,E59 cublc

Rcsults

the catchment of Darab.n watcrshcd l'577 cublc

mctct

Rainfall volume maP

L.g.nd
RtlnLll lblunr.

!5r 270qrEm
TE r7.o33oem
!srcrro".t..
! r r* s;t "-u."- 1r., ,.t or..

Flaur. t t i.ln f.ll volumc ol lh. C.tchm.$t.7.. ol D'ab'n

Flood W.ter Mana!.mrnt ln D.rab.n w.tersh.d bY usnt GIS and R'mot' Scnsrn! 25
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3.10 RunoII

Runoff maP

L.g.nd

I 7r7 i ot2 o,n m

Iro!, lrzr.&m
I1"3 1.n"-.
I1a7"0.3".5.n

I

tLur. 3-l iunoff h.p of O.r.b.n Cn.hm.nt .r..

flood wat.r Manatemcnt rn Daraban w:tcrshad by usln! GIS and iemote Sensln! 76
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3.ll Lrnd cover

Rcsults

LANDSAT t ETM+ was uscd for thc land covcr classlficatron of thc study lre6 Fivc

dlffercnt cl.sscs wcre takcn for thc classlficallon of daraban command arca l c rocks, ranglmds.

lmgatd

covcr

arca

Landuse/ Glassified map of Daraban

bar€ sorl and trce

Gommand Area
N

"+.
s

'?r! -,: I
r L.g.nd

! rrparo erc:

Barl aoa

!r,*co*.
036 12 hldrct rs

Fltur.3 10 L2ndus. m.potD.r.b.n CorEln.nd.r..

Classlficd mrp ofD.raban walcEhcd of year 2014 showcd that major arca ls covered by

barc sorl and makcs u[F!o 47o% ofthc cntlrc .Ica- Anothc. major arca ls rangeluds covcnng 26010

ofthc total area whilc crop land covers thc arca of loo/o Rocks covers thc arca of 89/o whllc trces

are or y have 7oZ ofthc whole .Ie.

Flood Water Manellmcnt rn Dar.ban w.t.rsh.d by usrnB 6tS end Rcmote Sensrn! 27
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ParcentaEe of Landuse map of command area of Daraban

Gmph 3l Landuse classcs

Flood wat.r Manalement rn D.raban watershed by ustng GtS .nd Remotc Sensrn, 2a
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3.12 Lend cover ofDrrrbrn Cetchmcnt

LANDSAT 8 ETM+ was uscd for thc land covcr cl.sslficatlon of thc study arca Four

dlffcrcnt classcs wcrc takcn for thc class!ficrtlon of Daraban catchmenl arcl re vcgctatlon,

rangclands. axposed rocks and barc soil

C,)

s
I

Landus./ Classlll.d map of Daraban Catchmant Arca
N

*.-4.
s

t0

L?gcnd

c.tchnrntrmg
claaa_Nana

f d'e. r.nd!

I r'poro -crr
Inrsol

I

I

I

It =Jl
fl&r. 3.ll L.ndur. m.t ol D:r.b.n Crtchmcnt
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Chapter 4 Drscussron

4.0. Watcr managcmcnt stratcgics v

Landusc has 6 great rtrIluencc oD ram fall md runoff proccss Total arca of Daraban

watcrshcd rs.t894623hcc from }hrch a largc arce ls requrred to derelop lt rs esttmated that

developmg dlfferent uscfitl sccnanos can h.lp ln thc dcvclopment of barc soll of Daraben

Commald erea

a.l. Volumc

Volumc ofDaraban Catchmcnt ls detcrmmcd by multlplymg arca to mean ofralnfall

Arca + meall of ramflll

48916 23(493 7 l) = 24. 165516 9/ 1000000

Volume = 2rl.l mcmJ

.1.2. RunofT

Runoff 6 rcsultcd by multrplyrng thc volumc lnto runoff co-cfficlent 026 thlt ls

cstmeted by findmgs ofSuleman rangc by Ncspark

2't I (0 26) = 6 266 mcm3

,1.3. Land covcr

Classrficahon rcsults shoEs fivc dtffcrent classcs for Daraban command alea whlch

nccds to bc malagcd from flood damagcs It ls resuhcd that arca of barc soll m Darabm

Command arca rs 23037 l2lm2 that rs 47oZ of the total arca, .ange land rs 11138 2km2 thal ls

26%. \thrlc crop land ts of5226 2l km2 \hrch rs 10oZ ofthc total arc.

a.{. Full.r.. ofberc loil forwbcrt

Wh.at rs thc mosl Important gro\\n crop rn the ficld ofagrrcultur. ln Paklstan Producllon

of wheat trvcs stsenglh lo our cconom] Full are. of barc sorl ln Daraban Cornm.nd 2rea rs

21037 I2 heclare whrch nceds to bc dcvclopcd for crop productlon

Water requlrcmcnt ofWheat = 400mm

30
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4OO/1000=04m=OO6lmr

Open soll atea= 23037 l2 hectare

2303'1 t2nOO = 230 3lkmz = 210,37 t,20om

230.371.200 (0 061) = 1173756tn,!

1473756 8/l0OO, OOO = 14 7 mcmi

It ls estmatcd that rf \re grow rrhcat on full area of barc soll thcn 14 7mcm3 volume of

*atcr ls uscd from 2'l lmcml

Yrcld ofwhcat 20ll-2014 = 2E24kgAcc

Yreld (area of bare sorl)

2824 / 23037 l2hcc =

65056.826 9 / 1000 = 65056 E2 tons

Pnce ofuheat (productlon ofI,hcat)

40 (65056 EZ) = 2602? 73.08 iDcomc

It ts resulted that productron of t\heat on full area of bear sotl can glve 2602. 273 oErs

rncomc pcr yc2!r

4.5. 507o rrce for wh?at

o0% arca ofbare sorl ll82: 27 hcc

13t22 27(1000) = 13t222700m

Whcat requremcnt = 400mm = 0 06.1m

Arca (whcat requrremen0

138222700(0 064) = E8.16252 E / I000000 = 8 8mcm3
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4.6. Esteblishmcnt of . r.sarvoir

A rcservof oftft and Tacers can be devclopcd fot proper storage of\ratcr and fishmg

8ft = 2 418m

Trcers = 24281 km2 =2 42m

2 438m (2 42m) = 5 899m1

2 E99/1000. ooo = 5 Emcmr

Thcsc rcscrtorrs can also be uscd for fishmg and othcr purpose

,a.?. Wrtcr u!. for Crop hnd

Crops ofPakstan are playlng an lmportant role rn cconom! ofPakstan It ls rcsultcd that

area of crop land tn Damban Command arca ls 5226 2lhec whrch requ[cs sumclent water for

thcm

Arca ofcrop land = 5226 2lhcc

5226 21(100) = 52260 2Ikml

52:660 2l (1000000)' 3144653 1-r

3344653 .+4/1 0O0O0O = I 3'lmcmr

It ,s resulted th from 24 lmcmr *ater, 3 34mcmr volume of\ratcr can bc uscd for crop

land

{.t. Wrtar us. for nrturel nccd!

Out of 24 I mcmr of rl atcr 2mcmr \r atcr can bc used for natural nceds and r cgclatlon

32
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chapter 5

5. Conclusion

. Thrs stud) ls uscful to managc the flood flows rn flood pron area

. Thls ls concludcd that Daraban command atca can glve morc shength to cconomy rf w€

grow crops from flood uatcr The storlgc of flood watcr ls uscful for fiirure crop

productlon

. The suggcstcd mcthod was applted to Daraban watershed ln ordcr to control thc flood

hzzard .Ieas and to managc the flood for crop produchon

. Concrctc dams or ponds can bc constructcd tfuough whlch lntegratcd nahfal resource

manlgcmcnt can bc donc (fish farmlng. duck farmlng, small vegctable bcds)

. Flash flood area can bc stabrtlzed through watcEhcd managcmcnt practlces (check'dams'

bro chcck dams. Planlatlon)

. It ls rccommendcd to agrlculturc departncnt to ma\lmrzc thc bencfits ftom thesc short

hve floodmg tfuough above mcntloncd stEtcglcs

Flood w.ter man2lcment rn D.rab.n Watershed bv usrn! GIS and Remote Sens nl 33
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