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In the pursuit of efficient drainage basin management, examining the extreme event
of flooding due to its high frequency and resulting life and financial damages holds
particular significance. Considering the water crisis and flood management in
agricultural usage, investigating floods becomes imperative. Therefore, this
research focuses on estimating the probable maximum flood (PMF) of the Latyan
Dam drainage basin using Bayesian theory and HEC-HMS models. Initially, the
probability maximum precipitation (PMP) of the drainage basin was calculated
using a 70-year statistical dataset. Subsequently, employing the Bayesian theory as
a stochastic model, the maximum drainage basin flood was determined by
examining five discrete values of coefficient of variation and four flood scenarios
of annual maximum, daily maximum, annual and instantaneous maximum, daily
and instantaneous maximum. In the second phase of the study, an HEC-HMS
model for the Latyan Dam drainage basin was developed, and by applying the
PMP, the drainage basin's peak flow was determined. Considering error values, a
coefficient of variation of 0.4 was adopted. Two scenarios emerged as selected
options: daily maximum and daily and instantaneous maximum flooding, with their
respective posterior estimates averaging at 1532 and 1577 m%s. The HEC-HMS
model results indicated a drainage basin peak flow of 1025 m?/s, 34 percent lower
than the Bayesian theory's calculated value. Based on these outcomes and the
available regional data, the Bayesian theory demonstrates superior results in this
particular study area.
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Figure 1. The location of the Latyan Dam drainage basin
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Table 1. Comparison of observational data scenarios

Scenarios | A P Al P1
Count 35 70 139 105 174
Sum (mm) 2834.65 3753.49 7122.50 6588.14 9957.15
Avg (mm) 80.99 53.62 51.24 62.74 57.22
Max (mm) 206.30 187.00 187.00 206.30 206.30
Min (mm) 31.00 271 30.20 271 30.20
S.D. (mm) 44.60 37.29 27.08 41.72 33.45
C.v. 0.55 0.70 0.53 0.66 0.58
Skew 0.98 117 2.06 1.09 1.84
K 20 20 20 20 20

PMF-0 (mm) 973.01 799.39 592.78 897.22 726.20
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Table 2. Statistical characteristics and PMP in the Latyan Dam drainage basin

Station Count  Sum (mm) Avg (mm) Max (mm) Min (mm) S.D. (mm) PMP (mm)
Latyan 47 1746 37.15 87 4 13.37 304.54
Lavasan-e Bozorg 44 1893 43.02 75 27 11.81 279.12
Niknam Deh 32 1386 43.31 73 23 115 273.23
Afje 44 2071 47.06 79 27 13.72 321.45
Barg-e Jahan 27 1185 43.89 83 6 15.44 352.65
Hamamak 35 849 24.26 50 15 7.38 171.81
Kand-e Sofla 45 1939 43.09 64 20 12.3 289.11
Rahat Abad 20 1038 51.89 89 28 17.32 398.19
Ammameh 38 2060 54.21 95 30 16.36 381.37
Kolugan 24 1251 52.11 79 30 13.59 323.82
Fasham 44 2129 48.39 86.5 25 13.17 311.76
Ahar 45 2306 51.24 129 24 18.92 429.67
Garmabdar 43 2200 51.16 154 29 20.17 454.63

Shemshak 32 1671 52.22 88 31 14.27 337.56
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Figure 2. Data from the Latyan hydrometric station
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Figure 5. PMF mean values with different S.D.
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Figure 6. Monte Carlo error values with different S.D.

0.8

0.2

0.3 0.4 0.5 0.6 0.7
CV Prior

—&— CV Annual  ---9¥--- CV Peak CV Annual+ —@— CV Peak+

Figure 7. Variation coefficient values with different S.D.
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