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Flood Ptuterion worls
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sedireíttrmsponduringsPateevents,sadihoundaiêsarcdifiidlttoco.olesPeoai:'
in thè neddering lower Íeaches. Tne floq patterncauses scon.ine dd u.dèrotiing 0:
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cu e! thus de!.loling I}e m€ander iun[er'

r21. Ir is llong the deandes Èal Ooód prolection Forks are mos needed Tn.r

are subdivided in No categori$ accordilg Ihe qle.llrotcctior ther offe.i thèse re:

Bani-p.olèction. It co^hts in dmorDg lhe
b.íks io avoid erosiot thenomena leading 1o bár* collaPse-

- *adi-t.ai ing'airu at forcine sadi flo{ to follo{ a designaiec

.ouóe uslally within the imer uadited, Èus 2voidiDg comact Hir
bànls aod reducing ÍreaDde.i4 Tle $ructures xsed consisiof slus
g.otEeq denector: .

l2z. Unless erlensive structures &e bliiq n ir pracdcally inlossible 1o próline
eile.rite prolecton àgaist damage Lom noí of thÊ 

'róód 
erena l^nállv bani

protecrion and wadi lraining structures lrc d6igned !o wirhía floods witn a reluD

ieiod or 10 yels brt the very hiSh ilvcstnents reqlned ior conlertjonal Prorection

?6



wo:Ll na\€ ir in?ossible for a counrry eilh lóF .eióurces lo enslre a Pefleerl and

t:3. To dec.ese tle cosrs ol D..te.rior Dd €6!re rhe ,ereni$ oi the
:1 rJ e . he Droieo D,oDore,.u erDeioenr " d lÈ,en' aoo oact :,:fÊr. í- o ir

? p óre 1:v ^ar r j | ,-c D. cà. .e

- .rdinarl floods, but r'lren drnage o.cu4 dunng exceptioírl floods, regen.ratioD n
.lways po$ible bv sprouiing. Voreórer, obseÍation in rh. neld sno* that vegelation
redu.es speêd oi llo{, allo*iig to. sedinell deposil in nonq ovcr atrd bchiDd rne

, !.gelarte bàrier. Sedimeniation olcóa.se nàte.ial duÍiry high aad nediud non ard
.i sil! mi\ed *itn velerarlve deb.is at lN ilo$ eventually bnild! up |o lorD a solid
r.tural uorcctive st.rcture. However- lhe disuibuion oi narural !eg.:ario. in F2dis js

- lidtd lo snes of low sDe.d toF {ne.e seeds ,re deDoiit.d and ioarreC {ir! en;u;h

esrzbiishm€nt ca. ody be obhined bv Flariing cl[liigs dêep àrd offering then
- :rolecrion aEairs scou.iíg and slckin-q p.eventing óen fron beirg {ahed a$aj

ll: in order lo get rclid vegelalion

':trPler:Dt.d ai rhe rp!c. dd middie.eaches
onc! a red Plaring wou:d be carned .Lt
.c.'enl 

's 
s!Écieqt lor rootin-i and groern oi

t7

óe er?eídentario. wouLC be
nie.e s..ie is rv:ilabi. arl.asl
laÍ spar., sàen sori m.ntu:e

Basic Design Pnn.iples. Tne dilierent íroc r.s p{,posed de mèaxl to
.'r.r mannun proteclicr fton spale to fie newl! plEnled dtiigs dlring Èeir
.s:aLrlishn.nr lhase. Tle besl \'àl 1ó pre!.it sLc\i!g. scolring or lndrrcutiif,g si$in

.pd -l o.r"?oJ
rolrders al Èe to! ro sih ar the bolion. Ttr. srructur.s a!. desisned ro be flÈnbt€ aad

''o-i' - "...i ce. 0 r .o I n'o.J-.. , .... .:
.n*ging paÍ { ash.d awar, bur lley sbould r.sisi lon=g eloirgn lorroo:ins r;rat. piace.

126. Vegètaion *ould be insralled in paÍeru sirilr L. rhosè uied in
có.lenrional flood p.orecion stru.iures a illlsÍared in Fi!.6.

Ea.li rrorecion gould De achieved b), arónng Íle nio! expored
paÍs oi És ouier cures {ith de.se regeialiee .ov.r ero"r unCer
ie o . o:.o

\d.i-qtro e"o \.ia. ".(layès g:.m ir spu. pe.!eri. Depcndine lpon rlrelr posilonwirbin
a s!d, ssciior, Èe veserari!ê dei-ct.rr .r !:oraes r.!li b.
protect.d bv rhe lolloRirg ÍmctD.es:

Po:oa p. f:*.e -" _o{.!eedj.m r.:r0.



7 (Figure 9) wbere flow is very wift-
(Fieue 10) where flow \ inremediai€.

Fool Báat Eiological Plan@liod. To reinJorce ihe bznlc ol th€ wadi
plalláriotr of a mnture of Tanarix aphvlla otting aid S,cchaftm
,eml'.ca rhizones wil be graduáli! done on both sides ol Íbe wadi
d sedinertatior occurs unti! all fóoÈbánls re vegetated.

127. Beáriog in nird Èal qadis are idpóÉart ior gromdwaie! rechtuge, a
miíimun ol vegetalive cove. should be used to €sule proleclior.

128. The lood plolection ÍrucÍlres nei{ork rep.esented in the vadi section ol
Figxre 6 is given fo! tlte sole purlose of cost eÍinadóns. Tbe dinensiou ad
o.ieoradons oi srrocMes as well 6 È€ disiaces berween slcc.ssive ones de d€teroined
by rhe speciiicities ol lhe slle-

129. Tle barl relainjng walls and proeisjonal spus nay be subjecl to scouing
il is idportut ro be able 10 m"ke all necessàr_a obseraliou so as to improve the desigb

130. InpleDentation dd naaagenenl will be cdied out by lne lo.al fores!ry aid
nrjgat'on udts. Obsenatiotr and recbnical ealysis ol ràe resuLc eould be done br ih€
impleneniatiotr lem $ith l}eÍ respective rese&ch slaiols. 10 lm in roÈL would b.
implemenred jl È.-lollowing wadis: Hasan, Bara (Abyd), Kabn, Sagbn (Tnbd).

28



sêL:oid Ltrnd an.l !à1er 
'onsêNaridr 

Pfoiê'i

FL00D PR7TECT|ON woRKs

\NA O/ - €'At'/ K pl?arE cÍtotl

':i: ii;:::,:::J".rï::'"r: i,* "i:::::; ::;::": "' "" "" "' ""

o.
--t /

f@r!v;"èt .-/4,1 1' q't

/'..",,'""/ d.Li"''/P' "'

p-w,,a"o/dn.1-rrz."5
,.d,-,i.L/ o. a/6./.fr à+êrt

/ \.,.

è
)

ttt



t looo P/?o7fcT/on \"/086p

PROV/S /ONA L Rf TA/T////6 VJA I L

Y!,,

125

$À
,\t
AÍI

BAI/K PROrcCT/O/Y

.i//

crots-seclón

E ^rr*'
ffil "r,,."
Wl .r".-*o-u",r,ii'

1i



t,

FLOC'ID PROT. C TJAN u/oR,45

PROV/5/ONAL SPur? ."/

cta" -"-.1,"a

( \Na D/ - 7-,/aA/','f /'46 )

ffi
tr



v[itv!l

trst

PROV/sIONAI SPUR r," 2
dêê/. ba./ ntàÍc,r/ 

,

s,/t

N
r
t@

tr

'

(w,tot rRltnne)



t -.1

l.r

L-.r t -l L-

FLOOD PROT. cT/ON vo84é

P/IO\ttan4L 
'PL'a 

n3

(.wtl

#

Ínl

D/ -r
V.'r,
t"lÍ..'
r)' \l

N
ffi
w
tr

i

. t25
.1f,5

s;/l



I Àorlds I !íóGi PÈi!.: Fqr!Ê

]lulti'pu.pose Plantation of Wàter Distribution Canals

1:.

l0 ktr ol cbals disdbrted àtong 5 wadii
r2].outi ó! each side of the caal de 40 n
sepdarea by opeancs 10 n side, j.e 20 sFips

uPi@trne. rorar \ollDe mrtupuiared on bo$ s des =ruulr m, i m, 0.15 m = Iiuom-l
bánk Éprofiling by a ftod toadê.
prdttng on 40 Írils 10 m wide/kn
.tu."<Lio!- 7 o, ". "e p. .Fod.dr or.rcev rio.he.o,
d.nÍfr oi Ír*s/LÍ = 800

Têchni.al CnarareriÍi6:

lqÍr
-l

'l

:

J

J

J

, idirjal s!Íe, ót canat sectóD sr.ongty a{iected bl, erosio! a.ilegeration = 0.5 hd/tTl. ra! ont oi í.i!s : j od/ke
!!.oothC. A f.óni end toade. wjrh a 2 Dr bucker car mo,e a io:ailolune oi s0 nr/hl For L500 m:./kra rre mm woutd be 3r hrs,ilr. ..rusr,r -gem.roi _50n .,t ine.o .C1-ge"." _,
fd o'e..ró "dt.om !e..,eroalori -."! .... 

",ir-0 _butu ep-o . rqo. Á ro lodo( d. r:t.o t- ó .1 p. 
" -". o.-,

a c'nace or 150 n,/hou., rrv-our or pitj (60 x 40 r 40 n) = tu0/nd' pÍ drgSr.s = Eo/nd
sedlings djstribulior = 200/ed' prantins = 80/nd- trG.lion using vegdat nateriat removert noo uprooti!,i oleratio.
= 100/nd

- lidsb np i3,jtijng up ptartirg iera€ ana contac!.é so,l to iar. ttr.loPe u o.nt = 400 uees/nd

Flood Protêction 9o.kl



- :::::t.nnic. h i: a rruc re whicn aim ai telpine vegeradoD esrabtishner!
i: -:::::ro. $Mllj" óco6 at the ieer oFe.i rne *,adi. Tte speed oilio{,i!
: :r r. Tne spu. is bni]r lion Èe ban\ ado$ rhe wadi,bed over a dinanc. ot 20

:i1::;.:.oDvenrional workt.Is tuDctio. is 10 exercise wadi,raiaing by pushiDg
:: tr{udi rhe middle of ire wadibed:

- iotal lelelh = ?0 m
tridtn = : n

' neighr abovê gónnd level : 0 m. vo Íei oÍ ere.id n.ohec e<a\à.-d - " -. J \.igg,.g,L0m /flo.)" io. =--. "i,..n :0 / -ve.bed a.ê-...
.J.'T./-o...ero, -Ioó..-.. 0n...1 -o o.
( -o.r fc ióo 0) n . els|(..,8.o.,.e. :o-'.ie,., ;... . ; :.i:. -;;"'-
ot clBhgs - 320

silÍ .olleclirs and deposit = : mJ/mC
Badibed mareriai aeposir = r; n'/md
sadi bed marèrial conpacrhq = a0 nr/'nd
tdart .oilecting, preparins and plantiq =

digeng = 20 md = 60 YD
sili deposir = :.1 nd = 9.3 YD
vadj-bed Èatenal deposi! - 6,5 nC
wad;bcd 6aÉnal conpeiing - 15
Tdarix pLdling - I nd = 3.0 lD

1D
4,J YD

_ 
Toial cost oapNyisional splr n.t coDítuction = 101.3 tD

tr.!.isjonat SE!LN-LFjg 9

..à_!ie.:t_: l. .?. . e-." ,
:!r:r.j.Denr wnêre scofilg dc udeFtutting are srrónÊer. Mai3iJi;ryisilg rhe- - 1:e caetu I saded .-r, oj ..r. .

llo- 'o ' -!r i.o r' rg ro. .e e .ie"d r !
Toral tengit - 20 n,

- loral eidrb = ó m,

I is.rdDo,er'ó |orerel -u 0
\ol!me!.imàL€:iat! r\oreC

I

I



l

'l

'!

j

e.v.ded rórena. d.e9os, .0 m.

bouldes = 29.1 nr, (cróss{êcíoa = 1.47-Er, len-Eth = 20 m)
íoies = 18.2 6', (ms-seclior = 0.91 D:,lergih = 2u nl
q_àd DeJ Bó en.. - t.:: h e.rrD

pLaDrnt or talr]m cutrnss
lotaL area = 20 n1, desily = 16 mrdnss/m:, rótal nunbe. ot

J

l
10.

silt deposn = 2n'/'/md
wadi-led daièiar deposit , 4 rl/nd
íoiesdePosit=1d,/md
bouid*s deposn = 1nr/nd
'a-a,r colleci's.pepa i g-.oD,d -g .l 0",,"s. od

G5h íài,our = I \D/da\)

iiggng - 30 nd = 90 lD
silt deposi! - 2.5 nd = 1.5 fD
wadi bed matcljal deposir - 6.1 nd = t8.l ÏD
stones deposit lE.: nd = 54.6 YD
bóuldds detosn - 29.4 nd = E8.? lD
iaíaru pranrirÊ 1 nd = 3.0 }D

To.at cost ol prcvhionat spur nl constnction = 261.6 yD

Prolisionat S!!r \_3 iq. to

: -'. .::::iirlq! TirÈ l}?e ot strumre aiDs at hetpirg rege!a!.:
. ..d .nor ,. o - eJ . 1 .peeo. so 0e .. ouirs . )o ,o.i' a!r.U ..--.ó-. .,1:.-r.b-po.:.ed-oD .L.U-Èêti.:.

b.ignt abovê gonnd lelel = 0 m

J

I

J

vollnes oimaterials lnvolved lí slur coAirucrio!:

10



i. Charaoe.ndcs.Itis
in:re bá* u{ie.-cdtiins dd
::c!ni.aL cbdacteris-is ;r the

e óied 
^ó: -l 

dggno,- .o L .ro.. ec o. t..o. ,

:::9$ r4r 1 .ro.. rc .oo 0.- i. ren+_ _ -L oïones=bm,{nGrrdion=0rdr knCÉ = :l] m*ro btu nak- at io.r ! fo!..,ecr o. 0..t m . -_er!

!i r = 5 mr, lros{Rrion = 0..25 mr. 1enÊtb . t0 nrprdÍn8 óf Í3mtu- arhgs
ddl{%!:0r,d.a.}

arrDes = 120

\Es
digeirg = 2 n3/md- bould*s lotering ud depósn - r nr/nd
sónes core.tug dnd dÈposir = I m: mLl. $adr bed D3Fr,àt depu\ I = 4 m. hd![ cor e(inq drd deposil = : mr, md- ranaq cuftrngs (.oile.íDg, lrepadns ard ptd!i!g) = jo0,/rd

ellsls (tlbour costs = 3 1,D/da!)

drggng 18 nd = j4.0 YD
llt depósit 2.5 nd = t,5 yD
radibed n,têrial deposit - 2.6 hd = i.8 \D
stones deposir = 6 nd = t8.o yD
bóulde:s deposit = 14,4 nd = 43.2 yD
ianaix rlaoiing = 1 md = 3.0 yD

Total cocl oIpÍovisionjt sptrÍ n.l = r]1,5 !D
Proqi onal F:ràitunq vva| I€_-

á)_-c' eL'ii ótuó n:!.,e.eo-órorc..40 ...,
colalse lsuallyoccrr aiÈe out.i oflê ói ihe kadi. Ttr.
lronsional retaining *.,1 are as iolto"ri

rorrl lenflt = :0 tu L.erdoe leno,l
could be nod-rei a..ori ns 10 ies
ridrb = i.50 h
heigh! abole g.ound telej = 12j f,
lolun.s of oerêrials iNot,ed:

tor con'.ntional {orls, {hi.n
ard loál tridin ol lyaill

!

tl



l

j

excavated naleial (diegDg) = l: nr, (Ío$ reÍioo = 1.i mr.

sil! = 5.6 m:, (Ío$ seclion = 1].:8 n:, len$h = 2rl n)'-e.bed !..e d. 9r -.,--o. ."-o 0..-D .en!. !

siones = 6.8 nr, (closlse*ior = 0.34 dr, lengd = 20 e
bouldes = 26.8 m', (do$ section = 1,3,i mi, lengd = 20 m)
pldrine oi Mdir cu1lidEs
lolalàrea = 20 mr, detri!- = 1ó utincs/n:, rorai nun.e. ot

2ó The uppei raa of
Erecter Protècr'on to rhe sPlr
will be slo\iv wabed asav bv

t7 \oe.

the bahl tut collapse over the spur. ThÈ soutd provide
hd tne o ings. Tne naieriat (sit, *bicn ba cDla?sêd
*ater nD* unril the curdDgs ei€rg. again.

í.aghtening ba s,ll np m

sitidepoiil=4ar/nd
rvadi'bèd na€.ial depDsn =
sFresdepósit=in'/Bd
boLldes deposir = I n'/na
tanair collectin!, preparing

r:0 n above y,adi..ed lev€l =

ald tiàniirs = 100 curlingsr'md

:4. ellJ
diggng = 11nd = i3.0 YD
sirarglleDing ba.I *all = ? md = 6.0 )D
sjlt deposir = 1.4 nd = ,i.2 YD
Èadr bed nate.ial deposil = 2.4 nC = t.? YD
slones d€Posil - 6.8 nd = 20,4 1D
'roulders deposir - ?ó.8 nd = E04 \D
rlan.ng taf,im - I od = 1.0 YD

To.3l orr ol oroq.,onrl rcrrninq!a..(on..rucrion -,rr. \O

l.urBJrl 8io fr .a ProLe!h!n Ptan: rrior
TahaÍi] {ohr a Jn(] Sàc.haruh Aesrri0.r,

l 29. Cnar!.!ènsi.s. lhe cai.utariou are nade ior awadtse.rio, i00nèiics
r.e tor 1,0011 net:es oibanl.sides:

i2



lots!.d I Dai d PÉj.a F4!rr

Ê

I
J
J
J

r.tar rererb 1,000 a (j0! E ldai\ joo tu sac.harun' 'b._oi o$.6 od Lra o 1.. -
cslarce withir.owi - 50 cí

haao .o /o oe..roo, /o oo 0;,.--: d _8 rd, d D" dode wri 4r " r -.' .". t4 "::- -e."!r-tre. { dr.b l :sc di r oe:! ^o .- o" o. e De..óo.d.l:o!! rbe brnk- Toa L o\rd€ oÍ unrh = I,j00 mi -

:lr:i .leniig capactl 20 nr/hóu (loclain sle nacjrin:)
Pt@ung R.iillins woutd be do.e q,Íh
a capáci,r. of 40 n;r/tró!r

clungs piri.h áre 1n ior!*.o!ia
man could c.ll..i ftDá:. dd

:..:r:.: r::0 m dei.rh couli

I lD :1: = -irr a lD
= :- i :r::i .t t: lD,:cur =

:_ -.r \r:i-1r _!n. =

Toràl cDí oÍ 1,00! h bant biolngictrl prote.rion = ll05 .!D

ó! Fl!.d Piore.:io. ov.r a

!!i.:
-,1uDi1i a: 1d2.3 YD/unir = 409.2 \D
Turis ar 2ó1.6 YD,/unii - 1,Et--:1D

- 1 uris ai 1li 5 YD,rui - )14 yD
lalis - 5 lnis al t-ii 5 yD/u.ir = itt YD
o'.'oEcál piot:clion {pih:aló!) - 1,j1t< yD

a:: :,::::.: s.c.iz.rn

= ,1,850 yD
a 500 n lolg wadi serion = 4J8Si] m
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