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Identification and Analysis of the Dominant
Factors Contributing in Intensification of
Floods and their Damages in the Karkheh

Basin Flood Event in April 2019
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Abstract

Human interventions, including land-use change and
encroachment on river boundaries along with the impacts of
the climate change have resulted in an increase in flood
damages. This study aimed to identify and analyze the factors
intensifying the floods of April 2019 in the Khuzestan
province. To this end, we determined the return period of large
floods in the region in April 2019; investigated land-use
changes between 2000 and 2018 by using the random forest
classifier; explored the changes in the soil moisture using
remote sensing data; and analyzed the rule curve of the
Karkheh and Dez dams. The results showed that the discharge
observed at the Jelogir station, as the nearest station upstream
of Karkheh Dam had a return period of 262 years, which is far
greater than the return period of historical floods in the study
area. The weak correlation between runoff intensity and
antecedent soil moisture at 5% confidence level during 30, 45,
60 and 120 days before the flood indicated that beside the
antecedent soil moisture other factors such as rainfall intensity
and snowmelt were contributing to the intensified flood. We
further concluded that the change in the land-use between 2000
and 2018 in the study area cannot be considered as a strong
factor in the intensification of floods. Finally, the operation of
Dez Dam in the water year of 2018-2019 had a much more
effectiver impact on the flood control of April 2019 compared
to the operation of Karkheh Dam.

Keywords: Karkheh River Basin, April 2019 Floods, Land-
Use Changes, Antecedent Soil Moisture, Khuzestan Province.
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Fig. 1- The geographic location of the study area and the selected hydrometric stations
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Table 1- Geographic and technical information of the selected hydrometric stations
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21-109 Firuzan ~ Ab Tuyserkan  48.11667 34.35 1498 1333 2
21-113 Aran Khoram Rud  47.91667  34.41667 1440 1333 1
21-127 Pol Chehr Gamasiab  47.43333  34.33333 1306 1333 1
21-143 Ghurbaghestan Qarah su 47.25 34.23333 1300 1332 1
21-147 Holeylan Seimare 47.25 33.73333 900 1339 1
21-157 Dartut Chenareh  46.68056  33.74139 1057 1348 1
21-183 Pol Dokhtar Kashkan  47.71833  33.16194 650 1334 1
21-185 Jelogir Karkheh 47.8 32.96667 350 1336 2
21-189 Pol Zal Ab-e Zal  48.08333  32.81667 335 1351 2
21-191 Pay-e Pol Karkheh 48.15 32.41667 90 1333 1
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21-389 Heydar Abad Dinoorab  47.45222  34.43111 1543 1358 1
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Fig. 2- The daily streamflow time series at the Jelogir station from 1336-1337 to 1396-1397
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Fig. 3- The time series of soil moisture at the soil surface and root zone at the upstream of Karkheh dam
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Fig. 4- The time series of precipitation and root zone soil moisture at the upstream of Karkheh dam
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Table 2- The characteristics of the selected flood events including the discharge peak, volume and duration
W 09105 9 oo (slalasd (290 gl Jolid Coio ((BOw Oladuiin - Jouo

Flood's Discharge Volume  Duration Flood's Discharge Volume  Duration
start date  peak (m®/s) (MCM) (day) start date  peak (m®/s) (MCM) (day)
1389/11/07 49 52.0 13 1395/10/26 238 36.6 3
1389/12/22 134 24.2 3 1395/11/01 228 32.7 3
1390/02/03 37.3 6.1 2 1395/11/08 165 36.5 3
1390/02/15 118 28.8 4 1395/11/12 189 28.3 3
1390/08/15 43 9.5 3 1395/11/16 170 19.2 2
1390/11/12 187 17.7 3 1395/11/25 199 71.9 6
1390/12/16 25 5.9 3 1395/12/02 152 17.8 2
1391/01/28 39.5 23.3 5 1395/12/07 158 17.3 2
1391/02/13 196 50.8 4 1395/12/20 170 60.9 7
1391/08/06 304 28.0 2 1395/12/28 220 281.6 9
1391/10/01 171 20.8 2 1396/01/17 425 107.3 3
1391/10/06 303 44.5 3 1396/01/27 403 88.9 3
1391/10/21 148 75.2 5 1396/02/01 232 71.4 3
1391/11/30 109 9.0 1 1396/02/11 321 45.6 2
1393/07/29 270 34.3 2 1396/02/14 325 106.1 3
1393/09/05 206 23.1 3 1396/03/08 139 10.3 2
1394/08/07 247 63.7 3 1396/03/17 85.3 9.5 2
1394/08/18 141 54.0 4 1396/04/02 129 8.9 2
1394/08/27 235 34.5 2 1396/05/08 76 2.5 1
1394/09/11 626 89.1 3 1397/08/05 480 37.4 3
1394/10/09 186 61.0 4 1397/08/13 148 28.2 3
1394/10/19 198 63.7 4 1397/08/17 151 27.8 S
1395/01/09 301 78.9 3 1397/08/25 674 92.1 3
1395/01/24 333 637.6 11 1397/09/03 1039 223.7 3
1395/09/05 97.9 33.6 5 1397/09/10 350 85.9 3
1395/09/11 81 51.5 3 1397/09/25 211 18.2 1
1395/09/16 192 19.5 2 1397/10/13 389 76.6 3
1395/09/21 142 44.6 S 1397/10/23 166 160.0 6
1395/09/30 169 12.6 1 1397/11/07 427 577.3 6
1395/10/05 144 24.0 3 1398/01/05 2631 3018.3 37
1395/10/12 229 31.8 2 1398/02/22 438 521.9 9
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Fig. 5- The relationship between discharge peak and antecedent soil moisture in the root zone during (a) 30
days, (b) 45 days, (c) 60 days, and (d) 120 days before the selected flood events
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Fig. 7- The rule curve, storage, and inflow of the Karkheh dam between 1394-95 and 1396-97
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Fig. 8- The rule curve, storage, and inflow of the Karkheh dam in the 1397-98 water year
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Fig. 9- Percent full of the Karkheh dam in the water years between 1394-95 and 1397-98
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Fig. 10- The rule curve, storage, and inflow of the Dez dam between 1394-95 and 1396-97
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Fig. 11- The rule curve, storage, and inflow of the Dez dam in the 1397-98 water year
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Fig. 12- Percent full of the Dez dam in the water years between 1394-95 and 1397-98
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