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2. hazard
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Fig 1. Hendijan-Jarahi and realted third and 4th
ordered subbasins geographic location (No. 241 is
Jarahi and No. 242 is hendijan )

R N e e e
3o Jow ot Jalse Dl S e oty e b o
S pIS a a8 5l e sl e o L e e
23058 Slae &S Sl ol S Lo, GuiS opl )3 ¢ el se
o PES Y0 S et S planl e el
4 Jom o Jelye a3 055 Skl (V) Jsdr 228 8 &) 50
Aas e OLAS i ol g 1y WSS B,

23 dew blely 5 Sl e Sl s aib gk o
gl Jalse 51 SG o pslie 5 (s 5 pESTT 4S5 ad > )0
3 ke adb sl Ol il Caal g a polie pl e S
w Jelse 5SS e Gl aib cia s e et Ol aT 6 g
Sl 5 wlial A (V) ojled Jsdr s aseie 681> 5 5b
s e Ol aib e sy felse 51 e

o el dlest 5 (V) dod Jelss 51 S o slael @ a5 L
Gy azb gl jatls WS slie (Y) Jods olib sl
(oS wsei Vo (bl ) oo ik 55 5 Jow o 4
A Ol s e Sl e s gl Akl atla 5 ol sl
.cmta.m(i)j(v)dj\.xzﬁg,g;g@u«s&xg

S5 Jow o2l 5 S0 550 2 )

03 aS ey (65 Jom ol e lh glabad ST s
b ad g s doly 3l 0SS5k e yss L OT e ko
Sl o5 awle gl A Ol edd Jle el S Ol
Jebs 5oLl 05 5 Sl 4, slaas Tl 3 slakd
A eslinal &l Sl o b gladisd Sl s S
5 Stee Ll Sl slaland Sl s 55505 Gl e o
Sk 35 bwgte o bl Sl s dal, gladan o
Glaellinl 4 gie gl > Sl 5 L L ol bole
Al eslital Ole e Sl gyl S5 9 s

S g @b
OJLAJ.V@‘L.O)JW‘)J.}))‘)AY"Yde+ETMﬁquEJJJJ.;M%
bl el s C(J.&a,,ql V] aslorie 3 5 Cwon s Sy, )
.deiqjduwyj\flﬁﬁ&udLA%wm
Bl f\JSﬁ)s (BI) SURIVIIN WS PYRGIE @Lu (0) Jgd=

S o L2539 Jow S oS s Jol go - g
Table 1. Flood risk factors and the percentage share of each
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Table 2. Ranges of variation of Flood risk factor classes
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Ponulat Specific Specifi
Density residential Opl(li ? 1(1)1n d losses peertie
No of flood Centers (no of cexposed to oo damages (106
. centers per square risk (person (person IR Rial Factors
events ials per
kilometers) pet Thoqsand per 1076 ’
population) ) person)
population)
10 0.00259 0.00914 5 0.075 Normal sle
20 0.005 0.071 15 0.2 Relatively mild Ciis b
30 0.008 0.132 30 0.35 Mild o=
40 0.011 0.194 45 0.5 Medium L. 5
50 0.013 0.255 60 0.65 Realtively Severe s L
60 0.01618 0.3167 75 0.8 Severe JuJd
>60 >0.0162 >0.3167 >75 >0.8 Highly Severe .as >
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Table 3. Classification indices of the degree of flood risk based on the results of weighting of flood risk agents
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Highly Relatively . . Relatively
Sever Medium  Mild ) Normal Factors
Sever sever Mild

(jﬂ-vj-'dli) ;)):«Q‘) 378 ol
Specifi Damage(10”6 Rials per capita)
4 & Osken 53 ) o5n5 Sl

25 21.25 17.5 13.75 10 6.25 2.5

40 34 28 22 16 10
Specifi loses (Capita per 10”6 person)
G215 53 58) Jow (220 53 oma

15 12.75 10.5 8.25 6 3.75 L5 Public subjected to flood (capita per 10”3

person)

(e FashS Dlpass i) 558n 1o oS15

10 8.5 7 55 4 2.5 1 Residental centers density (No. per 1000

Km"2)
10 8.5 7 55 4 25 1 (519) Jow g5 215

Flood event No. (Event)

100 85 70 55 40 25 10 Score ;L

Table 4. flood risk classes based on score ranges

Highly Sever  Sever  Relatively Sever ~ Medium  Mild  Relatively Mild  normal Flood risk class
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Table 5. Estimated area of flooding zones in 4th ordered Hendijan-Jarahi catchments

Ol dia LU > bl oy Ul Osle JI o
Hendijan Down Stream Jarahi Down Stream  Zohreh  Khairabad  Maroon  Alah Basin
2421 2411 2424 2423 2413 2412 Basin code 4.5 > IS
358 185 425 363.4 387.1 273.7 (Gf ) e o
Flood area (Km"2)
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Table 6. Flooding event numbers in Hendijan-Jarahi basin during last 50 years from early 1951decade to early 2000

decade
Sl 5 Sl W6 b5 Sl 5 Sl gl 1
Js 51 as s sl (S 51 da)s sl pataied nte
Events with out damages and Events having damages and
losses losses Basin identity Basin Name
Percent No. Percent No.
0 0 3.85 5 2412 Alah 4
1.54 2 12.31 15 2314 Maroon ¢ s L
2.31 3 5.38 7 2423 Khairabad 5L .=
26.15 34 24.62 32 2424 Zohreh o »
6.92 9 11.54 15 2411 Jarahi Down Stream >/ > LL
1.54 2 3.85 5 2421 Hendijan Down Stream Ol ks LU
38.46 50 61.54 80 Hendijan-Jarahi Total 24 > > -0l dis 45> S

(o8 K55) 15 o sty o g - IS0

Fig 2. Flooding zone locations (red colors)
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Table 7. Factors using in flood damage accounting in 4th ordered catchments of Hendijan-Jarahi
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(=r (1) () 58 (i) i

(o) L S

(esia) 3L
(okd) LS oy e

Chicken Farm Cottage  Orchard

Stable(M”2) Goat (No.) Cow (No.) Camel (No.) Sheep (No.)

(No.) (Hectare) (No.) (Hectare)

1) e A 8| il 5 Slasls Gl el e JLs
(o) e ,e T T S (i) oz 27 () b () oy ST
(=S (%) (350 sls (1) (o skS)
Aviculture Check dam Divert Dam Infrastructure  Bridge Small Dam  Canal
) Qanat (No.) Well (No.)
(No.) (Cubic Meter) M) (No.) (No.) (No.) (Km)
&_Lle)o\) é}‘}g}i} C"JA L;)Ugu},.a) LW}\M&T %))5}» M}Jeb dL&.Jal) M}Jab
(e k) Oke) () (e skS) (413 (Kews) (e 5kS) (rasks) (e skS)
Forest and ) ) Radio and ) )
Rural Road Rangeland Sedimentation Dirt Road  Asphalt  Dirt Road
Rangeland TV Antenna Pump (No.)
(Km) (Hectare) (Km) (Km) Road (Km) (Km)
(Hectare) (No.)
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Table 8. Flood damage in 4th ordered catchments in Hendijan-Jarahi

Obmtia L~ L o A5 Ll O,k 4l “s 5
Hendijan Jarahi Down ] ]
Zohreh Khairabad Maroon Alah Basin
Down Stream Stream
(U Ogbes Ll 58) Sl Ol 5
15.59 279.58 511.55 45.87 114.92 23.63

Damage (10”9 Rials)

&l —Obmkn [l ad) slad g 3 oy DS 5 Comexr Ol -8 g
Table 9. Population and specific damage in 4th ordered catchments in Hendijan-Jarahi

Flamdlnte J§ 0 Sbmdie CLL Al bl ey LT Ok J e
Total Hendijan-  Hendijan Down Jarahi Down ) )
. Zohreh Khairabad Maroon  Alah Basin
Jarahi Stream Stream
4864 152 926 1138 597 1518 533 No. of villages LesUl slass
19 2 7 3 3 3 1 No. of cities la ¢ slias
1353090 69898 465495 231473 182180 287724 116320 () Zomo
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Table 10. Population victim in 4th ordered catchments in Hendijan-Jarahi
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Table 11. Density residential centers exposed to flood in 4th ordered catchments in Hendijan-Jarahi
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Table 12. Population exposed to flood in 4th ordered catchments in Hendijan-Jarahi
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Table 13. Clasification of flood risk in 4™ ordered catchments in Hendijan-Jarahi
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Table 14. Maximum instantaneous and daily Discharge (m*/sec) and specific discharge (m3/sec per Km?) with 50

years return period in 4™ ordered catchments of Hendijan-Jarahi
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Abstract
A Model on Investigation on Flood Hazard Over Watersheds of Iran

J. Porhemmat!
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Flood is a hydrologic process whose dimensions change under different natural and artificial conditions
as well as climatic conditions. Flood can become a natural disaster and would cause damages and casualties,
if this phenomenon is not well recognized, or if it is not controlled or prevented. Appropriate planning can
be taken into account to reduce financial damages and civilian casualties. In this research, a method was
suggested to determine flood hazards, based on main factors affecting hazard, and then it is applied in
Hendijan-Jarrahi basin in the southwest of Iran. Seven factors, including potential intensity of flood, flood
frequency, flood damage, flood casualties, the population exposed to the flood, residential places and lands
exposed to the flood, were recognized as the main parameters to control flood hazard. Afterwards, the
matrix of hazard factors were identified by weighting to each of them and their domains were determined
based on data of floods during the last 50 years. Also flood prone areas were recognized using the Landsat
TM+ 2002. In addition, the intensity of potential flood prone areas were estimated with different return
periods applying the data of hydrometery stations and using regional analysis of daily and instantaneous
peak. the layer of flood hazard was prepared based on 5 factors including flood frequency, flood damage,
civilian casualties, the population and residential areas exposed to flooding. Then, the flood hazard zoning
was recognized by overlaying the layer of flood hazard with the layers of flood prone areas and flooding
intensity. By applying the model in Hendijan-Jarrahi basin, it was inferred that in this basin the maximum
flooding took place in a fourth order Khairabad basin, following by Zohreh basin in Hendijan, otherwise,
downstream Hendijan basin had the order of sever flood hazard. Moreover, Allah basin located in the
upstream of Jarrahi had the maximum specific flood discharge yet the flood hazard in this basin was low
risk. Also, the flood hazard is in the mean level of risk in Maroon and downstream of Jarrahi. Therefore,
flood intensity and flood hazard do not much in one area, so it should be into account the basins which are

flood prone to control the flood and reduce the flood risk.

Keywords: Flooding area, Flood hazard index, Flood intensity, Hendijan-Jarrahi, satellite images.
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