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Abslract

Pakrstan rs flood prone country facrng Yery destructrre floods durrng last few years Tbls

research present the precrprtatron runoff. flood mapprng ofdestruclr\e flood of20l0 rn Kabul

fuver Basin Two models r e IIEC-HMS (Hldrologrcal Model) and HEC-RAS (Hydraulic

Model) rs used rn ArcGlS Hydrologrcal model rs $rdel1 used to lormulate the prcctprtatlon

runoff In cufient study llydrological modelhng rs used to srmulale the preclprtatron mnoff

and for flood rnundatlon mapprng of Kabul rrrer basrn hldrauhc modelLng rs used The

Kabul furer basrn has a catchment a.ea of 92,605 square krlometers Kabul Rrver ls the

tnbutary n\er of Indus Rrver System 80% arear of Kabul fuler Basm rs in Afgharustan

ulule only 207o rs rn Pakrstan Hydrologrcal modelhng use the rarnfall data collected from

gauges located at Nowshehra rnstalled by Pahstan Meleorologrcal Department (PMD) for

runolf Heary rarnfall occurred dunng the last *eek of July 2010 Therefore ramfall data of

the dlsastrous event l^as srmulated and the result of smtulatron the peak drscharge at outlet 1s

9213 CFS .flth 50 % modcl accumcl due 10 lack of Afgha stan chmatrc data HEC-RAS

was used for thc mappmg Thrs modelling enable the t*o and three drmensronal flood

mapprng and anal)sis m thc GIS

The whole resulls of both modelLng rs supportlve ln the mlttgalron of future devastatmg

flood and oren{helmed rts tnfluence on populatton and landscap. Tlrough lhe asststance of

hydrologrcal modellmg outcome. the srmulated runoff values can be used for flood control

afld flood mutllalron assessment studles. Thls study \\rll be helplul for creatlng awareness

among local authontres for avordmg and prolongrng the adrerse eflects of llood on local

populalron

Key words:

Kabul Rl\cr Basrn. Flood e\ent 2010. HEC-HMS. Precrprratlon runoffand Flood mapptng
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Chapter # I

Flood ls the nsrng of \rater and lts overflowrng onto no.mall, dry land Flood is natural and

peNlstent phenomenon rn areas belo$ the sea le\el. tt constder as benefictal for sotl fertlht-v

but also precanoLrs as it threatenlng the human Lfe, ard country's economy The rrse n
temperature rs the cause of cltmate change. lnconstant ralnfall and ltf'c tl[eatenlng $eather

elents occur are also cause due to cllmate change Floods are one ofthe most otcrwhelmrng

natuml hazard uorldwrde Natural smgulanlles rncludmg floods uhrch can't be stopped.

though a number of human actlons substdtze to a nse rn the probabtliry- and adverse

mJluences of floodrng (European Parllancnt Councrl. 2007) Floods possrbll caused by

repeated heary mrnfall. mfrequcnt unembclhshed storms or by some other reasons A

complete secunt, from flood hazard rs difficult Floods can be someuhat avotded but rts

hazards caa nerer be ruled out Pakishn has drfferent qpe of land ard changrng chmate

Cllmatc of Pahstall !s commonly hot and dry but sho$s substantral notlceable distinctrons rn

Penrous few )earc

Ald(e further SAARC assocratc state, Paloslan also has extended past of floods The country

has tackled 19 main floods that cause ofloss of 10.668 valuable human llves- accumulah!'e

flood ofabove 59.1.700 sq km area urth 166.075 vrllages affected and total cumulahve losses

to the tune of about US $ 30 brlhon dunng prerious 60 )ears (Flood nsk Management !n

South Asra, 2012) A UN screntrfic body of thc IPCC rn 2007 statement estabhshed. "rt rs

Yerl hkcly that hot extremes. heal waves and hea[ precrprtahon e\cnts \\lll contrnue to

become more frequent " IPCC also notrfies. -the floods of r}e krnd that hit Pakistan rn l0l0
may become more frcquent and more intense ln the future ln fte same regron and other parts

ofthe world" Paklstan has best rmgauon s) stem ln the qorld depend on the nvers I e fuvet

Jhelum. furer Chenab, fuver SutleJ and Kabul. upper and lo\\er part of the Indus nver and

these nvets are consider as the maln source of flood rn counfy Rivers are the foremost

source of Aesh \\ater In curenl scenano nver systems have been greatll obstructed b)

hurnan rntrusrons along wlth chmate change

Accordrng lo the specrahsts ftom WMO. the clmate change $as obvrous rndrcahon and marn

subsrdrzrng aspect ln "unprecedented sequence of exFeme $eather rn Palirstan" dunng

months of July ard Auglst 2010 Due ro such condltions disastrous floods increased rn

recent yeam One of the marn sources of fiesh water ls rllers a.nd has played a maln part ln

the rmpro\ement of mdrvrdual de\elopment The Indus Rrver rs the brggest nters in the

\orld rn relatron of rls length (3,180 km). dmrnage area (960,000 kmr). and normal yearl)

release (7.610 -l/s) F.om the entlre dmrnage area- about 506.753 lm: area decerts rn the

Flood mappmg & nsL rdentificatron ofKabul nver Basin



Chapier # I

semland sectlon of Pahstan and the other decerts rn foothrlls and mounlarns (Ho\'rus 1998.

Khan e/ rrl 2009) Pakistan tackled many floods tn hrstory but 2010 flood 'ias the dtsaslrous

one It E.rs the dlsastous flood rn Indr-:s Rrver, *hrch aflected the mrllons of people in

Paklstan Many dlslncts and dlfferclt urban areas located along the n\erslde or nearby to

n\erc are ah\als on a great danger of dr\erse b?e of tlood Llie nrenne and flash flood

EI]'ects of some floods are natwe thar effect only nattre communtq but some floods are

dlsastrous effectrng the $hole [atron. Though e\teme ramf'all from months ofJuly and

September 2010 has been consrdered as the foremost contnbutor to tlls tragedy and human

belng rnterfercnce rn the riyer system form thls disastcr a catastrophe In Palostan mostly

floods are occuned due to une\pected early monsoon ratnfall and abnormal release of $ater

fiom Indra

Flood of2010 $as the hrstoncally drsastrous causrng mrlhons of people affected Due to

heavy rarnf'all during 27 July 2010 to 30 July 2010 most pan of the country uas severell

aflccted Tnbutaries Kabul and Swat faccd rccord floods rn ertreme of 400.000 cf's crossrng

earher hrstonc recorded flows of 1929 (250,000 cusecs) that caused backlog of Charsada-

Noqshehra and ad.;ornmg areas (Hashmr et cl .2012). It has been proJected lhat the flood

2010 $as a 600 years unusual rncldent (lPD.201l) Thrs tragrc monsoon lloods drou-rred an

alea as huge as the srze of England (AFP. 2010) Flood nsk mapprng is a srgnlficant

component deslgn for surtable land use rn rnundated areas lt generates easlly read. qu:c[ly

avalable tables and maps which eases the recognrtton ofnsky areas and rank ther mltlgatlon

belongings (Bapalu and Sinha, 2005)

Srnce 2010 to onward Pakrstan rs repeatedly facng temble floods marnly the 2010 flood was

utnost devastauve (slnce the creatlon of Pakistan in 1947) ln Dature and cost enornous sum

of propeny. farming crops and a huge number of socral ll\ es The flood of 2010 was not

comparable and uncxpected m the acknouledged hrstory of the Indus nler slslem and the

flood herghts uere far rn cxcess ofthe documented hlstonc floods (Haq and Zaldr. 2011).

Palirstan rs very suscephble to natural catasrophc hke earthquakes. Iandshde. floods.

drought, and cyclones Flood are the natual drsasters. deslroFng the human settlement.

crops. landscape and change the ecology of the pathways The .ueas ',!here frequent floods

occur may not be \ro(h li\1ng fot human bemgs because ther lrrehhood rs always at stake

Floods bnng lot of fertile sllt to add fertrllt) to the agncullural so but at the sometme cause

erosron of fenrle sorls as'well as

Flood mapprng & rrsk rdenlrficatron ofKabul rrrer Basrn
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The mam queshon rias to con\ert tll1s challenge to opportunrty so that the benefits tale over

the losses through rrulnerabrlrtl mapprng of the area Dunng the 27 July to.l August 2010

record breaking rarnfall rn drfferent areas ofKPK

Present study rvas conducted on Kabul rrver bastn for tlood mapprng and rrsk assessment for

2010 flood Thc mam purpose of stud) uas to calculate the precrpitatron runoff. prepare

mundahon flood map and recommend the mrtlgatron measure To assess the flood nsk.

calculate the preclpltatron runolI ofKabul RIer basrn through hydrologrcal and mapping by

hldraulrc modellrng Present study \\'as concentmted on the flood mapprng. precrpltatton

runoff and ldentrfication of flood risk area of the Kabul nver basin, so that rhe rolnerable

populatron ma) not suffer from recumng losses of ltres and livelrhood The hldrologrcal

model HEC-HMS uas used for precrprtation runoff and hydraulc model HEC RAS for flood

mapplng

The Kabul Rlver basin has an area of 92.605 square krlomelers that holds the \\ater body

Kabul rs the branch of Indus River System Kabul R[,er is one oi the t butafles of Indus

Rrrer The Kabul Rrver urvents fiom Afghamstan It reaches rn Paltstan though

north$estem areas and connects to the lndus Riyer nearby the clt].ofAttock and lastll'hnks

rhe Arabian Sea. Karachi lndus fuver has many tnbulanes mcludmg Swat and Konar Rtvers

\ahrch are rmpo(ant tnbulanes The barrages on the Kabul nrer basm are conslder as the

maln source of rrrigatron system of Pakrstan. Already study has been done on Kabul Rler
basrn but usrng dtfferent methodology ulth different model I e Integated FJood Analysrs

System (IFAS) and 2D Ramfall runoff Inunda(ron model (RRI) IFAS $as used lbr flood

forecastmg ofKabul Rivcr basrn Thrs system wrth adjusted lrmttatlons uas used to srmulale

rarnfall-runo1'f. RRI model rs baslcall) a mathemalcal model explarnrng the ramfall-runoff

relatlon of ralnfall catchment area

Floods are of drflerent types Ll,e flash floodrng. rncrease level of ground water and damage

or opemng ofcanals. dams and rcscn'oir cause flooding Drfferent hydrologrcal and hldrauLc

technlques are used tbr the nsk assessment ofd!fferenl types of\rater flood In present study

Hydrological modclhng s;stem (IIEC-HMS) rs used for flood risk assessment I1le

hldrologrcal model HEC-HMS (Hydrologc Engueenng Center Hldrologrc Modehng

System). practiced m combmation wrth rhe Geospatlal Hydrologrc Modelmg E{tens1on.

HEC-GeoHMS. ls not a stte-specrfic h;drologrc model Thc HMS rs planned to srmulate the

precrpitation-nrnoffprocesses ofdrarnage baslns Thls modellrng s)stem rs apphcable rn

Flood mapprng & nsk rdenttficatron ofKabul nrer Basrn
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geographrc areas for resolllng the e\lensrve kind of problems rncludtng sltght or natural

urban and *atershed runolT and flood hldrology Although HEC-RAS model rs uscd for lhe

hydrauhc models ofuatcr flo* rta nrers or channels

1,2 Literature Review:

Palostan is wcll-knoun for rts sruruner rnundations. but the 2010 tlood is consldered lo bc the

era s most homblc [t has broken all the pre\lous hrstones In terrns of discharge. harms and

amount of rarnlall occurred Due to utde beltef on remnant based fuel parrrcularly by

devcloprng natrons. greenhouse gases are betng gathered in atmosphere Therc rs a

chronrcled nse of around 55 ppm ofCOl concentralc ln atmosphere \hrch lnltlated I 50C

temperature nse rn Pakrstan and nerghboring regrons Effects of global heattng are

exponenllall) hostrlei rt basrcall) glves nse to happentngs of abnormal cltmatlc e\ents such

as famrnes. floods. urld fires. glactcrs meltrng etc Floods are one of the most de\ astalrng

mclcorologrcal hazards Manl countnes around the globe face thrs turmoll matnl) due to

ercessrre rarnfall rn the catchments ofany panrcular n!er (Garg. 2002)

As determrned rn post flood study by Pahstan Meteorologlcal Depa(ment. current floods rn

Pakrstan are consequence o[ global warmtng Flood ts normal e\ents $hlch happen all orer

the \rorld Accordlng to Keller.l985 miL\rmum n\er tnundatrng rs a functton ofthe enltre

quantrty and drstnbutlon of rarnfall and the frequency at *hrch rt pcnetrates lhe sotl or

rock and the landscape. neverthelcss some offlood consequences from qutcl meltrng of tce

and snow rn the spnng and on rare occasion from fatlureofadam Global Warmtng ts

cvolvlng as a marn rnlhallve ofcatastrophcs. $ith repeated and penetrallng floods and storms.

rncreasrng drslocatron as an enormously probable consequence

The \\orld $eather cnsrs that rs causlng floods ln Pahstan. rock fall in Chtna and urldfires rn

Russra is rndrcatron $at global $armrng forecasts are lruthful Accordhg to cltmate change

professronals. all these tragedres occurrcd apprortmately rnslantaleously rs thc outcome oI a

worldurde clrmate pattem. ho$elcr all uere reported as a drsthct happenlng and lnterpreted

as though therc was no conneclron Accordrng to the professronals from World Cllmate

Research Programmc and the World meteorologrcal Organrzatron (U'MO). the chmate

change rs a foremost contnbulrng aspcct in lllrs unprecedented sequencc ofe\treme ueather

ln Pakistan" rn couple ofmonths July and August 2010 In Pahstan the flood of 2010 rs

marnly caused by unparalleled ranfalls throughout the monsoon pertod The matn reason

of floods rn Pallstan ts hea\y rnlense rarnfall rn the n\er calchments. $hrch occasronallt

Flood mapprng & nsk rdentrllcalron ofKabul nrer Basrn
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rncreased by snoumelt flows. usually consequences mto iloods rn n\ers rn the monsoon

spell.

As m the reports of the Intematronal Federatlon of Red Cross and Red Crescent dunng the

preuous ten )ears from 1993 to 2002 floods hare exaggemted an a\ eragc 140 mlllion people

each lear (IFRC.2003) Accordrng to Flood Annual Report 2010 and 2012. mostly. floods

are caused by the rntense concentrated ralnfall throughout the torrentral rain perrod. *hrch arc

occasionally rncreascd by meltrng of snou and flolls ln n\ers Somettme harsh floods are

also caused because of tonentral raln steams onginatrng in the Bay of Bengal and

subsequent depressrons \ahrch frequently rcsult rn hearry rnundatron !n the fllmalayan

foothrlls. *hrch rs sometirne enlarged b) the ueather systems ftom the Arabran Sea (Seasonal

Low) and liom the Medrtenanea! Sea (Westerly Wave) cause damagrng flood moreover or

ln the enhre central vers oflndus systems

Pakistan havrng p€cuhar locatlon over the globe recerves ramfall m \ruter as $ell as tn

monsoon Pakrstan. also. has been facmg cataslrophrc floods rn the past such as dunng the

years 1958. 197.1, 1988. 1992 etc , all of them occurred dunng the summer monsoon The

Astan monsoon has tuo compoDents. the South and East Asran monsoon in uhrch the South

Aslan dor npour ls the marn source ofprecrpltatron o\er Pahstan Sometrmes, rt )relds ver)'

heary rarnfall rn the area *hen cold air advectron aloft takes place due to westerly wares

dunng summer (Rasul el rr/ . 2005) The regulanty of manfestatron ofheavy rarnfall events ts

hlgher ln the noihem halfofPakrstaD (Chaudhary. 1991) uhrle rt sha4)1, decreases toNards

the southem halfofthe country (Rasul e, a/. 2005)

Human lntlusrons by the creatron of banls. barrages, dams, land clearance, and land use

modificatron etc hale also bothered the nYer s) stem rn relatrons of resrdue load ard thcrr

run-off, Ieadlng to more ngorous floods (Ah and De Boer 2007, WalLng. 2008, Smha. 2009)

In circurnstances ofenormously severe drsasters hke the Pakrstan flood. numerous tolms and

vrllages become rnaccessrble due to the dlstrachon of both tralsportatron and the

communlcatron net\\ork (Reheflntematlonal. 2010) Palostan has agonrzed an overi\helmmg

flood catastrophe rn 2010 Largescalc n\enne and flash floods rn the Kabul fuver basrn

(92.605 ['rn1. caused harsh destruction \\lth more than I100 fatalltres (Takaturo Sayama et

al .2012\

Inundahon can calrsc destructron to the rnhabitants uns\\enlngl) and rncrdentally for

exarnple rn lerms of unsnerung rnfluence tt can cause mutllatlon to land. farmtng.

mfras&uchEe, deaths and gflevarces and rn rclation of rncldentall) lmpact tt bothers thc

agnculturc productron. \\ater netqorks and uater endured lnt'ectlons (WHO. l0l1)

Flood mapprng & nsk rdentrficatron ofKabul nver Basln



Chapter # I

Accordrng to PaJ<rstar's Natronal Drsaster Maragement Authont). one-fifth oi fie \ hole area

of Pakrstan *as underwater at the hlgh \,!ater streak (Sayah and Desta, 2010). dlsturblng 84

out of 121 drstncts (UN-OCHA.2010) Dechne rn glacrer mass urll result rn rncreased nver

drscharge and rncreased danger of flood er ents (Aizen et al .1997. Kundzeulcz et al .

2007)

Snowltne has been lluctuahng prompl)' uphrll affecting the brodllersrt] to dnft and

precrpitahon m tre form ofrarnfall rnstead of sno$fall Such up-nse of thermal slstem has

started meltlng the low alhtude glacrers at a more raprdl; rate As a consequence the

de\elopment of new glacral lakes and enlargement of present lakes to the threat of outburst

flood has amplrfied (M Afzaal et o1,2009) In the Northem part ofthe country hear; rarnfall

nse $ater le\el rn n\em and penodrc nullals mstrgating hea\y llood rn fu\er Indus Far

ahead throuEh the rnput of Rlver S\\at and Kabul to Indus drrected to e\traordrnary flood rn

zones ofPunjab provrnce r e Jlnnah Barrage to Taunsa Barrage Range (Annual Flood Repon.

2010)

lnundatrons because offloods have the prospectve to cause mortalities. mo!ement ofpeople,

and destructlon to the enuronment and thcrcfore ngorously concrhate economrc gro\{h

O\ erflorung accounts for 40olo of entrrel) natural wlnerabr lrtles uorldurde and partral of all

the deceases caused by natural calarnlxes (Ohl and Tapsell, 2000, Jonlman and Vnjhng.

2008) One of the foremost requrrements of flood dlsaste. management rs the real-tlme

checlrng of ma.xrmum flood magnitude for takrng up mstant response. short- and long-term

reclamatlon. and future mrtigatron actions (Wang 2004) The outpost remote sensng dala.

owrng their q'nophc obsenatron and repetitrvel) combrned wrth the rmtratlon of GIS

technlques. hare venfied to be enonnously operatlve m flood rnundatlon mapprng and

monrtonng on actual- penod basrs (Kumar Gaurav er a1 . 201 I )

Hydrologcal modelmg rs a normally used mslrument to guesstrmate the basrn's hydrologrcal

response in arIeajs to ramfall It permlts to calculate the hldrologrc response to seleral

$atershed management apphes and to harc an rmproved underslandrng ofthe elfect ofthese

practrces (Kadam.2011) It ls obvrous ftom the wide-rangrng re\ re\\ ofthe lilerature that thc

studres on comparatlve assessment of watershed models for hydrologrc srmulaltons are rcry

much limlted m emerglng countnes (Kumar and Bhattacharla. 2011. Puft] and Prasad.

2000) The model was found prccrse rn spatralll and temporall) forecastmg uatershed

response In rncrdent based and mcessant srmulahon as uell as srmulatrng numerous

clrcumstances rn flood forecastrng aad fore*amings (Kfihor Chaudb4'. et a/ . 201.1)

Flood mapprng & rrsk ldentlficalron ofKabul nrer Basrn
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Numerous studres have been led usrng the HEC-HMS model m drfferent areas under drflerent

soll and cllmatic condrtrons Chu and Stenman (2009) used HEC-HMS model for both elent

and contrnuous hydrologrcal modellng m Monalack *atershed 1n uest Mlchrgan HEC-HMS

modcl has been srmrlarly used to slmulate rarnfall-runoff process wrth geo-lnformattcs and

atmospheric models for flood forecastrng and early forewamrags rn dlfferent regtons of the

uorld (Abed et al . 2005, Andercon et al - 2002. Hu et al . 2006. Yusop et al . 2007. Yener et

al . 2012. Ah et al . 201I,)

Hldraulrc model. IIEC-RAS rs planned to perfom one-drmensronal h;drauhc calculahons

forafull system ofnatual and burlt nct$orls (Brunner, G W 2006) An HEC-RAS model

cal be used for both seady arrd unstead) flow. and sub and supercnhcal flou s)stems

(Goodell.C.Warren,C)

flood mapprng & rrsk rdenlrl'ication ofKabul n\erBasln
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The purpose of present stud) rs to make the

rnundatron map of Kabr-rl nrer basm and ldentll,

the vuLrerable areas and reconrmend the mltlgatlon

measures Thc large area of Kabul nrer basin rs

prescnt ln Afghanrslan (appror 80%) ax,d 20"h n
Pakrstan Iofo.mahon used rn the study ls collected

from the gauges that are lnstalled by PVD and

WAPDA SRTM DEM of Kabul nrer basrn rs

sho*rl rn fig 2 I

Ftg 2.1 hobtl Rit'.t BL\in

2.1 Dald Colleclion:

For tlxs study sofl\rare ARCCIS and luo models haYe been used Hldraullc model was used

for the flood lnundatlon and Hydrologrcal Model was used for thc preclprtatron runolf of lhe

study area- Kabul !e. basrfl Topographrc data 1 e. Shuttle radar topo$aphc model (SRTM)

drgrtal elevatlon modcl (DEM) for the HEC geoRAS and HEC HMS was do*r oaded ftom

the U S Geolopcal Survey (USGS) websrte Rarnfall data that rs collected from the gauges

localed at No$shehra and darly temperature of selected areas dunng the last ueek of Jul)'

2010 to 0.1 August 2010 lras collected from Palrstan Meleorological Department (PMD)

$hlch }as the lnput for both hydrologrcal and hydraulrc models Land cover and land use

dala i\as collected from the Natronal Agnculture Research Councll (NARC) that \,\,as the

basrc lnput rn hydrauhc model

2.2 Melhodolosv:

Methodology rs drvided lnto three stages. preparahon stage in $hlch DEM was generated and

create Tnangulated lrregular Network (TIN) Next stage is e\ecutlon stage n whrch models

rverc processed and last stage was the verificatron of ihe tesults of both models Merhodology

flow chart was grr'en belou'

SRTm aO m OE ol K.lul tE'n

N

A

r:l
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Ilatershed Delineotion

DEM6RTMsoM) I

---JI

I

F l sint I

-----?-------r

Dranage Lne Processing

i
I' Draitage Potnt Processing I

Fig 2.2 FloL,chofl of mdhodolop'

tn ATCGIS there rs e{tcnsion ofArc H}dro tool b) \hrch $ater delmcahon was done Frrst

le\el of watershed delneatron *as fill sink Srnks or pealis are frequentl! mrstakes due to the

resolutron ofthe statisllcs or tumrng ofele\atrons to the closc numeral value Srnls should be

filled to confirm appropdate delmeatron of basms ald streams If the srnlis are not filled. a

resultrng drarnage net\^ork may be trregular. Next stagc $as flow accumulatlon and 1lo$

drechon Stream definltlon. catchment gnd delineat:on, dranage ltne proccssrng and

dralnage polnt processrng qere the next steps following flow drrectlon and accumulatton

Arc Hydro Tool:

In order to run thc model. first the arc hldro tool is used Arc H-y-dro operates rn lhe ARCGIS

envronment Arc hydro tools are grouped m dfferent categorles wrth drfl'ercnt functlon

Terram preprocessng ls one oflhe tool that is used for the fill stnk. flo$ accumulation. flou'

drrectlon. stcam definrtron and segmentatron. catchment gnd dehneatlon. catchment pol)'gon

processlng, adJoint catchment processrng, d.amage pomt processrng lShown rn frg 2 3)

Stegn Dcfitrition

Cqtchme nt G r rd De lme atrcn

Flood mapprng & Rrsk rdentificatlon ofKabul fu!cr Basln
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A

'-=.::9]"* r:,*
Fts 2.3: (o) Fil sin* (b) Floe Accumulatton (c) Flon Dt..ctio,t

The Frll Srnls functron translbms the ele\aton value to eradlcate these problems If the fill

srnt rs not done. a resultant dmlnage netr\ork may be drscontrnuous and error ma) occur m

the result The output of flow accwnulation mdlcate the amount of rain that flolr' o\er each

cell and supposrng that all Ialn become the runoff and there uas no captue or mtnrslon,

e\aporahon orlossto ground$ater and the flow drrectlon tool has the capablLtyto delermme

rhe drrectron ofthe flou'from each oIthe raster cell

A

A

l..r.d
I'

A

rll
t_.

Fts 2.a: (o) Sfi.on d.linition (b) Strcom s.sncntohon

Slream segmentatron (Shoun rn fig 2-+) makes a gnd of stream segments that ha\e a

dlshnctrve rdentificatron Erther a seg'rnent may be a head segment. or tt may be dtstinct as a

segment between t$o segment Junclrons All the cells ln a certain segment hale the same g d

code that ls panlcular to that segment

A

-r,
IIr,rErrrr
-,r
-n

Flood mapprng & fusk rdenllficahon ofKabul Rler Basrn



Chapter # 2

A

i_

A

.M,dyF,'!-q

A

rr-i

f'g 2.s (r) C.tchm.nt grid dclrn..tron (b) Crtchm.nt Polygotr Proccssing (c) Dr.'trrgc I'n€

Proccsslng

The catchment gfld dellneatron form a network rn wluch each had a value or specific gnd

code to rndrcate 10 \ hrch catchment belongs (lig 2 5 (a) The ihree purposes catchment

polygon processrng. drarnage hne (fig 2 5b & c) and drainage porot processtng (hg 2 5) the

raster data convened imo vector data Complehon of catchment processrng assigned the

umquc HldrolD to each catchment *rth rts length and area aftnbute \rlthln Arc Hldro

2.3 Hydrologicol Modeling (HEC GeoHMS):

HEC HMS softEare has been dourloaded from the LIS qebsrte (w\^d,/ hcc usace)

Hydrological modehng 1s thc part of the methodolog) SRTN{ DEM and satellrtc rmages were

used rn HEC GeoHMS uhrch rs the extension in ATCGIS Thls e\tensron ofArcGIS creates

the HMS model and export to thc h)&ologrcal model (HEC-HMS) Meleorologrcal raml'all

data dally tempemture. arr pressure. urnd speed and humrdrt) of the selected subbarsns

dunrg the last $cck ofJul) 2010 to 0.1 August 2010 and hydroloEcal data are used as rnput

ofmodel to gel the runofiofKabul Rrver Basm

In the presenl study Hldrologrcal modelmg s)stem (HEC-[LVS) rs used for the precrpltatron

runoff of Kabul rrrer basrn Before startrng modeling first slep uas lenam prcccssmg

Teararn data was used as the input Terratn processrng rnvohes usrng the DEM to generate a

strcaln network and catchments

Hydrological Modelling System (HEC-HMS):

ln HEC-HMS there rs a basm model thar arranged for each subbasrn m stud). area and used

two hydrologic features i e subbasrn and lr.rnclton Subbasin elements hafldlc the rnlrusron

Flood mapping & Rrsk ldentrlicatton of Kabul Rner Basm IO



Chapter # )

loss and base flow calculatrons, and precrprtatron runolfcon\'ersron process Junctron element

gnps the percelved flow rnformahon and rs mostly used for the assessment ofthe obsened

flo* hl drographs with the srmulated flou hldrographs

Arother HEC-HMS element that 1s maJor component ls Meteorolog:c model *htch ts liable

lbr the classificatron ofthe meleorologlc boundary crlcumstances for rhe subbasin It rncludes

preclpltatlon. evapolransprratlon means that rnclude m the srmulatrons

Flow Chan ofmethodology used for hydrologrcal modelLng (HEC-HMS) rs grren below

Httlrok,gicul Dolo

2.1

FiE 2.5 Flo|9 cha4lot Hldtologtc ,rlotlchhg

Hydraulic Modeling (HEC GeoRAS):

The HEC RAS softuare rs also doulload from US uebsrle (\rlwhec usace) In hydrauhc

modellng first $e crealed tnangulated rrregular net\rork (TIN) ln ATCGIS there rs ellensloD

RAS geometr, lbr the HEC GeoRAS Phases ofRAS geometry mclude RAS laler (sho*n rn

lig 26) Key purpose of HEC RAS rs grrrng hldrolog:c dala and allocatrng boundarJ

H!'tlrol og rca I Mod. I i n{

ATcGIS Etension
(H EC-GaoHMS)

Bac*groanl Shdpcfile

Cr.atc EEC- HMS

Flood mapprng & Rrsk rdentilicatlon of Kabul Rrrer Basrn t1
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condltron and r tial condition After calculatlng rnundatron area the data qas lmported to the

ATCGIS and get final lnundatron map ofsnrdl area

tatr fr?
$.rrl crrarha lltsbl!!

X5 C't Dr lttht.t
Iiildriro" n vaLcs

lrfta(tva Edx Araa

!H.d Obdnrfti

lndgorK'.f.rt
lnlrr Shrtu.a

Ltcrl 5nrnt,!.

5tu4nlro5
$c{. fraa CaarEoorE

SbaaDCmd)a

6dt lirj
Lrlr E{t
Fh$Pdr Crt tf
)GCdt tg
Ar4.t C'i,ttt
t,Eflr.tha Fh,Y Ar.G

E # oenatEnt
L-d-Ea rrl5
l-sv- llgtr:t
tat6 H,
Utr SlnrdJ.r

l-larJ Stsrdlrat

9d4 Arc-

ld+ lrco (oaYlc(thor

IBr- TLt

Ia.rn s9t th.,

txpnt irs o.to

Tarn TLr

uL.

Ftg 2-6 Li of L1S Lorct

In HEC-GeoRAS spatral analyst and 3D analyst exlcnsrons ln the ArcGlS rs used. It is

parlcularl) used to prccess the geospatral data and rt rs used to create the HEC-RAS mport

file Thrs import filc comprrses of attnbute data from drgltal eleratron model (DEM) The

geomelnc data deYelopcd rn IIEC-CeoRAS includrng sheam cenlerhne. reaches (tnbutanes).

cross sectronal cutllne. do$nstream reach lengths. mam channel. rrght orer balk. left orer

bank and then e\port to the HEC-RAS

Flood mapprng & Rrsk ldentificatlon ofKabul fur'er Basin 12
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Hsdruulic Modcling

Land usc and lond

Expo to HEC- RlS

Fig 2.7 Flo|'chod of H)'drouhc ]lod. ine

Imporl to ATIGIS
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In order to produce 3D map to run the

hydrologrcal and hldrauhc model. Shuttle

Radar Topographrc Mrsslon (SRTM) Drgral

Elevatron Model (DEM) rs used m the Arc

GIS The SRTM DEM has hghest resolutron

of topograpluc datal rts resolutlon rs 90m

uhich rs good to vre*-the hldrologrcal arca

3.1 HEC Geo HMS (Hydrologicrl Modeling):

I^- D, lglsLd /LP
/na.udo) L{ir

Ea-,,

Ftg I 2: Scl.cl.d subhosh of dJ orca vnh PMD $onoas

Before startrng modeling first step \Ias tcrarn processing Tefiarn data $as used as the lnput A

stream network and catchment ofsfudy area uas created bv usrng the DEI\l m terrarn processug

3.1.1 Basin Proccssiflg:

Basm proccssrng rniolved thc basln and nlcr mcrge Drfierent subbasrn and rrr ers {ere merged

to form subbasm Subbasrn could be merged rf they are flourng together or head-to-head m

do$nstream and upstream mrlllner

ln the present study Hydrologrcal modehng

s) stcm (HEC-I{MS) has been used for the

preclpltatlon runoff of Kabul basrn As sho\m b)'

the fig (Fig 3.2). there are seren subbasrns r e

Chrtral. Drr, Drosh. Louer Drr (Trmergara).

Kalam. Pesha\aar clty and Pesha*ar d?
(Airpon) where PNID gauges are present and

rcprcsented by purplc tnangle Darly rainfall

data lrom 206 Jul) 2010 to 4d Aug 2010 has

been garhered from these gauges

SRTtt tO ta OEM ofK.bul b..m

N

A

Ftg 3.1: SRT,V DEV of liobul Rtv.t
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3.1.2 River protile:

Rrrer profile gi\es the infomatton about slopes and grades breaks as shour ln fig 3 3 The

follotrng rtver profile was created by elevatlon value from terraln model along the stream lme

i""
,tr'J

)-r
LSllDo trF

Ftg 3.3: RI,.r Projilc oJon. subhosh olstud),orea

3.1.3 Slream ond Basin Chaructetistics:

fuler length, nrer slope, basm lengrh.

longest flowpath. basrn centrold and

centlord elevatlon of Kabul nrer basin rs

shown rn hg (Fig .3 4) turer length and

nrer slope tools are used to compute the

length and slope ofeach nver segments a.d

stores them

Ftg,.l: Longest|lop path, cc,rfiotl, nvr length ond slop

ofxtbut Rnu Bosn

3,1.1 Hydrologicol Porom.t.rs:

Hydrologrcal parameters assessed as subbasm avcrage and gnd based ralue rra sorl and landusc

database Trme ofconcentratlon and Muslrngu rouhng parameters computed from teraln and

Flood Mappfrg & fusk ldenttftcahon Kabul RIver Basrn t5



Chapter # 3

preclpltatlon data Attnbute table for subbasrn and rir.er lalers are shoun rn fig 3 5 that ts used tn

the HEC-HMS model generated by HEC-Geo I{MS.
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Ftg 3.5: .4fitbutc TobI.Io, (s) Subhasin, (h) Flovpdth turun.tct, (c) TRSS Flo$)poth s?gmcntonon

3.1.5 Exporl TR55 Dola

TR55 flow path segment Is used to define drfferent flow regrmes along the longest flow path

Thrs tool places lwo polnts alotrg the longest flow path for each subbasm The obtamed data of

TR-55 Ilow segmens has been shown ln MS excel spreadsheet Thrs functron was operated on a

selected data of subbasrn of study area r e Kalam, Chitral. Drosh. Drr Lower Drr, Pesha*ar A/P

and PeshaEar crty from subbasin layer and these selected areas ofKabul nver basrn has assrgned

a specrfic subbasm name as W6.10. W620. W650. W680. W670. W980 and Wl000 respectrrely

In the Excel spreadsheet, the blue area shoEs the dala that ls talien from HEC-Geo HMS and lt ls

GIS defined data Thrs data rs cdrtable but chalges cannot be transferred back to HEC Geo HMS

Green meas shour in the fig compnsed oflerified data that ls spectfied $hlle \rlDte ard,ello\+'

area comprised of calculated computatronal values Thc *orksheet for computallon of tlme of
tra\el accord[g to TR55 methodolog!, is shown in fig 3 6

Flood Mapprng & Risk ldentficatton Kabul fuler Basrn t7
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m-*rn *-Or -.ffio" "rma.ata 
icc-tato to,.rr-ss mcdtodolosv

;;.;;d.i,'"d. c,-. :'-, @
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000 0m'flJtl
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Ftg I 6 Wortshc'l ol TR 55 FloePoth S28n"t

3.2 HMS (Hydrological Model System):

ln HIUS tool prepared datasct ls lmpo to the HEC'HlrlS model Background shape ofrrrers and

subbasrn of srudy area \aas created along $rth added Met data (metcorologlcal data) Flnall)

create the HEC-HMS project and rmported to the HEC-HNIS model

HEC-HMS Model:

HEC-HMS model gire the precipltatton runoffofKabul rrrcr basrn Subbasln and n!er data \\as

add to thc model $rth hrstonc event ofl0l0 flood ln Pal,lstan for the perrod ofthe last \reek of

Jul) loAugust The collected data of rarnfall and precrprtatton from 20 Jul) 2010 to 30 Jull 2010

uas added to the model There uas a precrpltallon gaugcs Ior each subbasrn Basin model ls

shown tn fig (Flg 3 7) $(h drfferent subbasins thetr rcach and Juncllon Each subbasrn has

specific name representcd b1' \\' most of the arca of Kabul nlerbastn ls located ln Afghanlstan

therefore only sc\en subbasrns are rncluded ln lhis study that are located ln Palrstan There uas

gauge present at Kabul River near Nowshehra at Jehangrra Bridge damaged due to hea\) flood

ln Kabul nver basln

Flood Mapprng & RrsL Identrficanon Kabul R:rer Bastn IE
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3.2 HMS (Hydrologictl Model System):

In HMS tool prepared dataset rs rmport lo the HEC-HMS model Background shape ofrirers and

subbasin of study area uas created along urth added Met data (meteorologrcal data)Frnall]

create the HEC-HMS proJect and lmponed to the HEC-HMS model

HEC-EMS Model:

HEC-HMS model give the precrprtatlon ruroffof Kabul nver basm Subbasin and n.rer data lras

add to the model wlth h[todc eYent of 2010 flood rn Pakrstan for the penod of the last *eek of

July to August The collecled data of ralnfall and precrprlatron lrom 20 July 2010 to 3 0 Jrrl) l0l0
was added to the model There was a preclprtatlon gauges for each subbasrn Basin model rs

shown rn fig (Frg 3 7) \\rth diffcrent subbasms their reach and Junctron Each subbasrn has

specrfic name represented by W most of the area of Kabul rrver basln ls located ln Afghanrslan

therefore only scven subbasins are rncluded 1n thrs stud) that are located m Pakrstan There \\as

gauge present at Kabul Rrrer near Noqshehra at Jehangrra Bndge damaged due to heavy llood

ln Kabul nver basrn

Flood Mapprng & Rrsk ldentificatron Kabul Rrvcr Basrn IE
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Fig J.7 trobul Rtv., R&stn lvotlcl ,ltap

J.J SimulationResults:

Srmulation result ofKabul nrer basrn shous the drarnage area, peak drscharge and volume in

rnches for each h1'drologrc element r e subbasu (W). reach (R),lunchon (J) and for outlet rn

global summary table For slmulatlon 12 hourly data rs added to thc hydrologrc element r e

meteorclogrc model (rnclude precrprtatron. evotranspfatlon) As shown fig 3 8. there rs a

\\lndow trme senes \Arth l2 hourly data added to each precipltatlon gauge of stud) area

Oc9a r aqArtl+"31=j-

A5F
I!

arDr u .z, r
r-

r SLid

"a=!lE
ar--r-r-!a

.taalt

Ftg 3 E: Kobul Rn'cr Rosfi lt'tth hjlrologtc clzmcnt ond t n. lcrics t'indo$'

I'
i,
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ln srmulatlon result seven subbasins (W) are of Palostan r e W620 for Chrtral. W640, and W650

are lbr Kalam and Drosh respectrvely W680 and W760 are for Drr ard Louer Dri (Trmergara).

W980 & W1000 are for Peshawar (A/P) and Peshawar crty respectrvely

3.3.1 Global Summary Result of 20-30 July 2010 Simuldion:

The srmulatron run for 20-30 July 2010 sho*ed that the heaq ralnfall started during the last

*eek of July 2010 Accordrng to the alailable data of darly rarnfall fiom Jul,'- August 2010

drscharge peak ls 9213 0 CFS (cubrc feet/sec) and volume is 4 .13 rnches Global summar; result

for 20-30 July l0l0 srmulahon rs sho$n rn fig 3 I

Fig 3 9: Globol Su,runary of Smuhton Run Iot 20-30Jub 2010

As hearl rainfall started ln study area on 276 July 2010. therefore lndrvtdual srmulatlon of

consecutl\e tiro to three days has been prepared

3.3,2 Simulolion result ol26-28 lul1, 2010:

The srmulation result of 26-28 July 2010 show the peal drscharge of 199 1 CFS at outlet *rth

4 50 mches \olume ofoutflo$ (sho$n rn fig I 10) As shoun In the srmulahon result. on 27s

Jul) 2010 hrgh dlscharge peali $as 207 J CFS $rth 3 75 ln \olume at W6.10 (Kalam)

ri#.r.F. rr-,i^r,s
rrdr^ DEr,@ r'r* rl/Er
dJa^ rrEa,@ rr.L*r* r.rlE
c.ialhrnir42l?t c.d!ffi/-rh

{-D-aB E r

s,m - - 'a 
-T- r1r D,r,.@n z,
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,*6rnd! rrtra, i,r
5r.^ rrrEn,oo lir* .Lti
Endi,r rrrED,6o rh.r*it.arE
c-atutrIl, r.E!. cd$*&r9nAb

t -*.i r.n

Ia,ol4o{

Fig 3.10: Global SummaO oJ Simulotion Rtnfo )6-28 Ju\ 2010

J.3.3 Simulation R.suh oJ 27-30 lub 2010:

There ts heavy rarnfall dunog the 27 July -30 July 2010 therefore from slmulatron run of 27-30

July high drscharge pea.tri of 539 I CFS (cubic feersec) at outlet *rth l0 49 rnches volume has

been oblarned As shown by fig 3 I I hrgh peak drscharge uas on 29rh Jul). at W6.10

ir.rw. nrsi,Eir:
hre:rfi4@ hr*
EdJirE lrfi'0,co ltarr* r.rri.
c-ar-{Drrr'5' D,.}5. cdrsr&Err5r

Y.-u*aE rEfr

uror-na

,roqm
Iqo__ rs !1.

| ,ripp,oo r.1r. l
it

.,,o,@@ | L,
:!r/!,4G6 L$

,ra14@O

Fig J.I l: Globol Sun rrorr. olSinulotion Run lt 27-30 Jub 2010
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3.1 Gruphs oJSubbasin:

HEC-HMS srmulatron g1.ves the different graphs for drlferent subbasm accotdmg to therr srnk.

preciprtatton- rainfall and runoff Graph ofrarnlall. drect runoffand precipitation shous the hrgh

peak at 29'hJuly 2010 as shoun by the tig 3 12 (a) (b) and (c)

?

I n I n I zt n I at -t - | 2t | - | n I

!!

of the water

loss and total

has dfferent

Ftg 3.12 Gtoph ol subbltn (o) Roinfu , (b) Ditcct Runolf ond (c) h.cipitunon

3.1.1 Graphlot Subbasin:

Slmulatlon of study arca grves the graph for subbasm shoulng depth and flow

dr.mng the selected datcs of the flood e\eot 2010 (frg 3 13) In fig precrpitatron

preclpitatlon of subbasrns W6.10 (Kalam) has been shom Each subbasrn

precrpltation and precipttatlon loss \!lth drfferenl peali of outflow

Fts J.I]: Grryh of Subbosta shosihg th. d.pth n nch.s ondlow in ch.

llood Mapprng & Rrsk ldentrfication Kabul Rirer Basrn 12
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3.1.2 GrophJor Sink ol ou et:

The graph for srnk sho*rng the peak of hydrologlc elements that ls outlet,

subbasrn (W) Hydrologic elemenls sholllng lhe outflow of prcclprtalron but at

The follourng graph sho\rs the drfference betrveen the[ outflous

rcach (R) and

drf1'erent peak

st*'Grltl'R..!rr tu prr nr s

rrrG-.tio]H,'z',

(R) and SubbLt,, (w).

The outflow of subbasln (W940) seems very lo\\ as compared to the outflow of out and reach

There rs very little drfference beb^een the outlet and reach peak that is sho*n rn fig 3 14 on 28

29 July 2010 i\ith approx. 9.000 cfs flou.

3.1.3 Gtoph lor daily ruinfoll dotalron 15 July to 15 August 2010:

Da y rarnfall data from l5 July to l5 August 2010 of stud) area l\as collected from PMD In the

fottowing graph selecled areas for thrs study urrh PMD gauges arc mcluded Mostly areas are

located rn Afehan$tan only seren subbasrns present !n the study area \atth PMD and WAPDA

gauges Sho$n ln fig 3 15 The graph shorvs that dunng l5s Jul] to l5d Aug 2010 Drr recerved

the hrghest rahfall and Chrtral recet\ed less as compared to Dlr

23

Fig31,1:GtuphJortih*thotet,rgth.dill.rcnccbctec.nth.outlot''ofh)drologieclen.nt!LaOu.t,R.ach
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. KALAM

t DROSH

t CHITRAI,

r LOWER DIR

(Irmergara)
r DIR

3.5

FtgJ-15. Doilr Ronlo ctophlron l5 Julr- I5,lugus( 2010

Comparison betx,een Obsemed Dola and Model Data:

Simulatron result has been show rn the form of gmph and compared u'1th the obsened data

uluch shows some drfference m drscharge peak. Obsened data \\as the actual mtnfall m the

month ofJuly and August on selected penod of tlme and datc Some rarnfall data rs mrssrng due

to lack of Afghanlstan clmatic data and some gauges present ln stud] area of Pal:rstan *ere

damaged due to heary flood. Therelbre, there rs a Iarge dtfference bet$een actual and model

data

3.5.1 Obsc.red a d Model data oJ27-28 Jull2010 Simulotio :

The stmulatron of 27 -28 July created the follo*rng graph sho*lng that thc observed data has

hrgh drscharge peak as compared to the model data Accordmg to aralable rarnlhll data the

actual (obsened) ramfall on 27-28 lul) lras 5.1.775 and 68.100 uhrle stmulatron resull ofboth

dals are 25520 2 aad 32902 2 respechrely

21Flood Mapprng & Rrsl Identlficatlon Kabul furer Basin
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Fig 3 16: Cruph of27-28 tul! 2010 Si,nalation

3.5.2 Obscncd ond Modcl Doto oJ 28-29 July 2010 Simulanon:

Srmulaton result of 28-29 Jul1 2010 rs 473086 cfs and 2132905 cfs respectr\el) The

comparison graph betueen obsen ed and model data of28-29 Jul; sho*rng very less difference

(fig 3 17)
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Fts J.t7: Grryh ol2E- 29.Iub'2010
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3.5-3 Model Dota of 01 Aug-01Auq2010:

There \Ias no ramfall data for 3l July to 04 Aug 2010 because of the heavy flood

damage the gauges at the study area. Therefore. only model data was slmulated and

companson between model ard observed data Model data ls shoxn rn the followrng

tughest peak of408l7 5 cfs on 02"d Aug and Iowest 64 9 cfs on 04'h Aug 2010

uave that

there rs no

glaph wrth

45000

/r0000

3s000

30000

2s000

20000

15000

10000

5000

0

tr Model Data

1'Aug 2-Aug
=,

3-Aug

.-,
4'Aug

Fts 3.18: GroPh of0l Aug-01Auc 2010

These all graphs sho* the drflerence between observed data and the model data Model data was

obtamed ftom IIEC-HMS model Due to thc mrssrng oi Afghaflstan darly rarnfall data- model

and computatronal specrficahons there arc some difference bet\\een the model and actual rainfall

data. Dunng the 306 July 2010 to -1'h Aug 2010 some gauges present at the study area uere

smashed due to hea\y flood uave therefore ratnfall data ofone *eek 'tras also mrssmg

3.6 Hydraulic Modeling:

Floods cause harsh condrtrons lvhen they happen The adlanced GIS technology ts used rn the

hydrauhc modeLng to anallsrs the eflicrency of flood mihgatron measures to ovctcome or

compensate the flood problems rn study area- Hldrauhc modeltng uas used lbr thc flood

Flood Mapprng & Rrsk ldenhficaion Kabul Rr\er Basrn 26
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mapprng The rmportant dataset for hydrologrcal modeltng ls terram data r e. TIN- (As sho\an m

tig 3 l9) As shoun m the fig (Frg 3 l9 b) for flood rnundahon mam tnbutaries ofKabul nrer

basrn has been selected 1 e S*at nver. Chttral nrer. Ahngar and Panlshrr river S$at and Chltml

aJe in Palrstan \hrle Alngar and Panlshrr are rn Afghamslan

Ftg 3.19 (o) xobut Rncr Basu' (TIN), (b) llan T butartd of Kobul RLu basn

3.7.1 HEC Gco RAS:

HEC Geo RAS (Hldrauhc model) has been used for

mapprng. RAS rs the nrer anallsis system For flood

mapping SRTM DEM \aas first conlerted rnto TIN

Firstly maln tnbutanes of Kabul river basrn rs

selccted for the drgitizng Selected n\er hibutanes

were Swat River. Chrtral. Panjshir and Altngar

Alrngar and Panjslur nvers are m Af'ghanrstan while

others are rn Pakistan HEC Geo RAS tools a.re

apphed to the TIN to create data ! e rmport lo the

HEC RAS for mapprng. As shoun rn fig 3 2

F,g I 20: I huto4 Rit.ts ol Kabut R,t ct BLtn
ptth conpl.t. opphcotiol oJHEC G.okls toots

Kabul river basi[ TIN has reach (cach reach has unrque name). bank statlon. floN?ath. XS

culllnes and bndges. In Kabul rncr basrn Warsak dam ls located \rtth storage capactt] of

Flood Mapprng & fusk Identrficahon Kabul Rtver Basrn )7
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76..192.000 mr lor rnundatron complete TIN $ith apphed RAS tools are rrnporled to the HEC

MS for f'urther processrng

Toble 3.1: DotlJ Rdinlall dotolrom 2lrth tult 2010 to sth Aug 2010

Slotions

n293031 12 31
l) l()t -l l) 0 5 0 19

20 2t 22 23

0 '7 l7 0

u2627
006

000
000
000
0025
OOTR

Tobl

1t1Lotsc,

Dit

Ic/@r0204
Drosh 0 TR TR 0

Ctb.l 0 000
Dir 0 '7 2.r 5

P*t- O 17 20 O

184+00000Iu
ll 6l li 1) 0 0 0 E I07

6 4r 13 0 0 0 0 7 67

i- l19 Ll)r ll 0 0 0 15 lt5

TR 274 59 0 0 0 0 29 429

" fR, Tr*; Rrlrfull l.ss thon lmm (millirn.tcr) R.d Lolorcd data shoi'thc high.st runloll durihg

2t Jub,to J0 tuly 2010

Ra,nl'all data from 20th Jul1. 5th Aug has becn added The darll rarnfall dala collectcd fiom

PMD rs shoun rn Iollowlng table

3.7-2: HEC R/S:

For lnundatlon Kabul nver bastn urth complcte dataset rs rmported lo the HEC MS Imported

n\cr basln ulth nver and reach name. bndges are sholm rn fig 3 20

FtE 3.2Lvap oJ Xobut Rie.r Boen h HEC RlS
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The resuh from the HEC RAS modelrng show lhat No\ shera and Charsada arc complete

rnundated uhrle Peshawar faced less flood as compared to No\shera and Charsada Stlat and

Kalam are the drshcts that are completel! rnundated areas

3.6 Limitations:

HEC-HMS $as used for the precrpttatton runoffofKabul nrer basrn Because of llmrlatlons of

the obseFed rarnfall & temperaturc data lhere ts some difference occuned due to missrng of

chmatrc data of Afghanrslan Heavy ratnfall tn tic stud) area causes dlsastrous floodrng due to

uhrch gauges present at the study arca \\as tolally damaged and theretbre there rs no record of

thc mrnfall data duflng 3l July to 04 August 2010 So the ararlable data ts used for preclPrtatlon

runoffand srmulatron graphs arc prepared

Flood Mapprng & Rrsk Identrficatron Kabul Rrrer Basrn 19
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HEC-HIUS is a newly developed hydrologrcal model aralable rn Apnl 2006 by US Arm)

Corps of Engrneers Hea\,y ralnfall occurred dunng the last ueeL of July 2010 in Pakrstan

HEC-HMS model rs used for the srmulahon of runoff h)'drograph of Kabul rrver basrn for

2010 flood The srmulatron graph are compared \\tth the obsened data collected from PMD

Thrs sho$s that the average hrgh drscharge peak of 40105.1 CFS on 28 July 2010 whrle

obsened hrghcst drscharge peak rs 68.300 CFS Srmrlarly on 29 July 2010 tughest drschargc

pea.tri 1s 213290.5 CFS and obsened drscharged peak rs 189.718 CFS Duc to somc

speclfications of model and scarclty of the ramfall data of Afghanlstan rs mlsslng There are

drfferences Ln the smulated and obsened peal, flo$s at Noushehra flow gauge Regardless

of drfficulties, limllahons and uncertarnties related to the collectrng data and measured

parametcrs. this research study ended up wlth 5096 accuracy lbr the prectpltatlon runoff

process Thls study can be compasslonate m sirvmg ltme and ralse the auareness tn the

population hvrng nearby and tn flood susceptrble areas The result utlJ be helpful rn the

further flood assessment stud1es and lo cortrol and reducuon m flood damages

Flood mapprng & nsl rdentificatron rn Kabul rrrer Basrn 30
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