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Flood is one of the most terrible natural disasters in the world, flood damages
leave long-term damages in various sectors, especially agriculture. Hazard
analysis and vulnerability assessment is one of the primary steps in flood
disaster management. Although such studies less done in irrigation networks. In
this research, hazard analysis and vulnerability assessment has been done for the
irrigation network in the east of Shuaibieh plain. It is an important irrigation
project of Khuzestan province, and its flood will cause irreparable damages to
the farmers and residents. For this purpose, hydraulic simulation has been done
in Hec-Ras-2D and for 25, 50, 100 and 200 years return periods. The extent,
inundation depth and flood velocity were extracted from the model. Using the
model outputs and with the aim of existing standards, flood hazard maps have
been drawn. According to these maps, for each flood with a return period greater
than 50 years, more than 50 percent of the Shuaibieh plain is at unsafe level for
all people and structures. By using the prepared questionnaires from 42 local
farmers and irrigation network operators, various vulnerability indexes
(economic, social, environmental, resilience, and flood magnitude) were
estimated and by Analytic Hierarchy Process of them, the vulnerability was
assessed. Finally, with superposition of each vulnerability index map, the total
vulnerability map of the plain against floods was drawn. The highest and lowest
levels of vulnerability are related to coping capacity index with 33.7 percent and
social index with 9.6 percent, respectively.
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Figure 1. Components and steps of Flood Hazard Map Preparation and this study approach
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Y vulnerable to structural damage. Some less robust D*V<40 40 40
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H1

Velocity (m/s)

Figure 2. General flood hazard vulnerability curves (Australian Disaster Resilience Handbook, 2017)
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Table 1. Discharge (m%/s) with different return periods for Gotvand, Paye Pol and Dezfol stations

Return period

River Station
2 5 10 25 50 100 200 500
Karoon Gotvand 1633 2926 3695 4504 4598 5385 5710 6051
Karkheh Paye Pol 967 2812 3906 5013 5117 6253 6752 7330
Dez Dezfol 895 1927 2665 3472 3544 4302 4577 4839
6000.00 7000.00
25 YRS 50 YRS
5000.00 6000.00
—Karoun —Karoun
5000.00
__ 4000.00 —Karkheh —Karkheh
b —Dez = 4000.00
S 3000.00 2 —Dez
g ‘2 3000.00
2000.00 g 2000.00
1000.00 1000.00
0.00 0.00
Date  02/01/2000 04/01/2000 05/01/2000 07/01/2000 08/01/2000 Date  02/01/2000 04/01/2000 05/01/2000 07/01/2000 08/01/2000
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Figure 4. Flow discharge hydrographs at Karun, Karheh & Dez stations with 25, 50, 100, 200 yrs return periods
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Table 2. Questionnaire prepared for farmer

Question Always  Often

Average Sometimes At all

1-How many times floods enter agricultural lands at each crop year?

2-In the recent floods, how much land destruction and loss of
agricultural soil occurred?

3-In the floods that occur, How much agricultural products has been
destroyed?

4-In the previous floods, how much water rose on the agricultural
lands ?

5-How much was the sediments brought to agricultural lands due to
floods?

6-What was the extent of damage to streams and water catchments
and irrigation equipment due to flood?

7- Before the flood, how much did the authorities warn the farmers
about it? (For example, announcing the evacuation of the area or
quick harvesting of products, etc. )

8-How many temporary measures did the officials take to reduce
flood damage, before the flood? (For example, creating temporary
flood dams that cause less damage to the area)

9-How much did the officials of the irrigation network help and
participate in compensating for the flood damages? (Such as damage
to products, restoration of streams and canals and structures,
sediment discharge, etc.)

10-How much has been done to prevent flooding in the future?
(Such as the construction of a dam or a retaining wall to prevent
flooding in the area)

11-To what extent have the insurers participated in the
compensation of flood damages?

12-Has the flood directly enter your farmland ?

13-Has the sediment brought by the flood made the land fertile?

14-How long did it take for the fields to be ready for agriculture
again after the flood?

15- How long did it take to rebuild and prepare the canals and
streams of the irrigation network after the flood ?

16-Did many people lost their farming jobs due to flooding?

Which produces are more resistant to flooding and vice versa which
produces are less?

Table 3. Questionnaire prepared for operators of irrigation network

Question Always

Often  Average Sometimes Atall

1- How much preparation is there in the management system to deal with floods,
mentally and in terms of facilities and support?

2- What has been the intensity of the floods that have entered the network and
caused damage in the last & years?

3- How much was the destruction of the land and the destruction of the
agricultural soil, in the recent floods?

4- What was the amount of loss of agricultural products in the floods that occur?

5- What was the extent of damage to streams, water catchments, and irrigation
equipment due to floods?

6- What extent has the insurance contributed to compensation?

7- How long did it take until the irrigation channels and streams were restored
and ready for operation, after the flood?

8- What are the methods of flood control in the irrigation area network( structural
non-structural methods /)

9- What temporary measures were taken to reduce the flood damage, and to what
extent were farmers informed and warned about the risk of flooding, before the flood?

10- What was the damage that the flood caused to the irrigation network?

11- How is the method of damage assessment calculated?

12- What was the method of compensation for damages (including: dredging,
repair of irrigation network, human damages, damage to agricultural products?)
What source was the budget provided?

13- What was the opinion and reaction of the people regarding the response of
the officials to the flood? Has there been a rally or protest? Have their opinions
and demands been conveyed to the officials at higher levels?
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Figure 6. Current Velocity Maps for 25, 50, 100, 200 return periods-Shoebiye Irrigation Network

Table 4. Flooded Structures per different return periods

Return Period Drainage Canal Dyke Sluice Partial Flume Bridge Pedstrain Bridge
25 21 31 14 35 0 0 0
50 21 31 16 37 5 4 6
100 21 50 20 41 11 8 11
200 21 50 22 46 11 8 11

Table 5. Percent of inundation area per different return periods

No Return Period Study Domain Area Inundation Area Percent of Inundation Damage Percent
1 25 155 20.35 14.24
2 50 299 39.29 275
3 100 763.48 379 49.65 34.75
4 200 415 54.35 38.04
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Table 6. Hazard Index D*V for different return periods

Return Period D (m) V (m/s) D*V (m?%s)
25 0.47 0.06 0.03
50 0.95 0.24 0.23
100 1.45 0.27 0.40
200 1.72 0.29 0.50

Figure 7. Hazard Maps for 25, 50, 100, 200 return periods-Shoebiye Irrigation Network

A5l 5 M T SR ES o g5 g L AS LS 89T .Y .Y
OliaglsS 5158 FY lawg oddanns sladsl iy syl aSd (spdicam] b)) (slp 15 wiS &5 psbolon
aupogdblio lgi ¢ o j ( golail ¢ cloisl ga.sL» zs B > ael iy copl Yl 0l eSS (e
Ol i lS i izl b ol o e oy 4 b 45> a4 (Y Jpi) 588 (sirbis Dl S5
Al iy 5 b pasls 51 S s wphw (V) Jodo idiwd wluly g Nad (oS sl iy jl g 5t gls
ol iy 5| odelamsds slael uSile cadlaio JS 15 joShe sl jadls 39l p jobatods il .b] Cunday dbogspe
ol 2t A i) ol sy 03,06 (a3l gy dop> oty il cnl (298 @B 5 b (g ST 2l
ol (aslh g 35 5 ablie plgs 4 basye o iy camnd 0 i K03 (S 9 ke ool
55 (V) 6 (8) ol JSi ool ol U] 1 iy Y guiazma g 45w 4 03l Sl 15,18 ol8 053 51 13 ]
15 o) Sl g dilaio dgdame ety el il imly o awsilty odisslbn) (slaoMw 45 €65 doms oy oo

oSl cad Caol L) laalud )b Ly b oS pdaw BMB] &S S5 e,l80 aliogy 4 Cawd ol

Sedise ply iz Oyled 5 bl Gl olile Cage (65)5liS sla gy



IFeY oyl o5las o0 jreaw 09 o5yl 9 ol oo Ve€A

Table 7. Discharge

Index Related Questions
Economical 2,3,6
Social 14,16
Environmental 512,13
Reaction 7,8,9,10,11,15
Hazard 1,4

Table 8. Vulnerability Indexes derived from Questionair analysis for whole Shuaibieh plain
Index Economical Social Environmental Coping Capacity Hazard
Percent 13.9 9.6 28.1 33.7 14.7
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Table 9. Extreme values of vulnerability Indexes that occur at villages

Village Min Village Max Index
Shahrake Mokhtari 124 Yeshan Sakhi 17.9 Hazard
Choris2 19 ZoyelOlia 33.1 Environmental
Shahrake Mokhtari 13.4 Yeshan Sakhi 20 Economical
SerilZorak 8.1 Khazar2 135 Social
Choris2 25.1 Choris2 38.8 Coping
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1.Integrated Flood Management
2. Analytic Hieratchy Process
3. Weighted Linear Combination
4. Geographic Information System
5. Multi-Criteria Decision Making
6. Expert Choice
7. Hec-Ras
8. Easy Fit
9. Flood Vulnerability Index
10. Susceptibility
11. Resilience
12. Cochran formula
13. Raster
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