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Abstract

In the present study, the variable of the time interval between
the peak flood and the peak of drought is investigated in
thirteen sub-basins of Karkheh basin. Since the time interval
variable from the flood peak and the peak of previous drought
has a discrete nature, eight well-known discrete probability
distribution functions were tested for frequency analysis. In
general, the results of the research showed that in most of the
studied small and fourth-degree basins, with the increase in the
intensity of annual droughts, the corresponding peak flood
discharges will decrease up to SPI= -1, and after that, as the
droughts continue to intensify (SPI <-1), the discharges will
decrease. The flood peak will increase with an exponential and
quadratic pattern. While in large and the third-degree basins,
with the intensification of drought, the peak discharges of
floods will also decrease. The results of the frequency analysis
determined that the probability distribution functions of DPO
and NBI have the most appropriate fits to the time interval
variable between the peak of flood and the peak of drought.
Based on the frequency analysis, it was found that the time
interval between the peak of flood and the peak of drought is
approximately 6 to 8 months. The defined variable reflects the
interaction and impact of two extreme events of flood and
drought in a basin.
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Fig. 1- Location of hydrometric stations, studied sub-basins, waterway network and hydraulic structures in
the studied area
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Fig. 2- The representative display of the variable of the time interval between the peak of flood and its
preceding peak of drought
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Fig. 4- Scatter plot between the peak flow of floods and drought conditions of each water year based on the
twelve-month SPI ending in September in the Karkheh basin.
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Table 2- The best distribution function for the time interval between the peak of flood and drought based on the
goodness of fit tests used

23Ul 3,90 (W31 (2959 (SB(3903] Wl (JUSid U Juw Zof ot (iloj ahold 2595 U o1 5k - g
Information criterion

Station Distribution Parameters Kolmogorov-Smirnov test

statistics
Sigma Mu BIC AIC p.value Statistics
21-109 NBI 0.388 6.333 72.20 71.23 0.87 0.17
21-113 GPO 0.09 7.44 95.59 94.04 0.51 0.21
21-131 PIG 0.412 6.729 89.557 88.141 0.753 0.174
21-133 NBI 0.250 5.500 99.00 97.22 0.624 0.177
21-175 PIG 0.305 7.413 31.14 31.92 0.983 0.207
21-177 DPO 2.153 7.451 89.01 87.60 0.909 0.145
21-179 GPO 0.098 5.588 93.60 91.93 0.784 0.159
21-183 NBII 2.341 5.687 92.41 90.87 0.893 0.144
21-185 DPO 1.31 6.155 73.57 72.29 0.493 0.222
21-189 DPO 2.489 6.529 88.37 86.96 0.676 0.186
21-191 NBI 0.379 6.417 72.20 71.23 0.96 0.15
21-193 NBI 0.223 6.250 47.11 46.95 0.93 0.19
21-389 NBI 0.153 6.053 104.21 102.32 0.61 0.17
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1- Gross Domestic Product

2- Standardized Precipitation Index (SPI)
3- Mann-Kendall

4- Count Data

5- Flood Mitigation

6- Kolmogorov-Smirnov Test

7- Akaike Information Criterion

8- Bayesian Information Criterion

9- Interactive

10- Compound Events
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