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within the WRF Model for Precipitations
Leading to Floods and Its Uncertainties
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Abstract

Providing an accurate depiction of precipitation structure and
ensuring precise and dependable forecasts of precipitation are
crucial, yet considerably challenging, elements for
hydrological and hydraulic simulations. Moreover, the
selection of schemes within the WRF numerical system
significantly influences forecasting outcomes. This research
primarily aims to assess the sensitivity of WRF numerical
system to the physical parameterization of convection,
boundary layer, and microphysics segments. It seeks to
identify the optimal configuration for the study area to
accurately simulate heavy rainfall events leading to floods and
to evaluate the model's performance in predicting rainfall at 6,
12, and 24-hour time steps. The WRF model is established

using two nested domains with a scaling ratio of 1 to 3.

Findings indicated that alterations in the convection and
boundary layer configurations result in the most substantial
differences between simulated and observed precipitation.
Hence, selecting appropriate physical parameterization for
convection and boundary layer outweighs the significance of
microphysics. Evaluation across various time steps suggested
that the model's daily predictions can be utilized with higher
confidence levels. Additionally, for the Poldokhtar basin, the
combination of WDMS5, Grell 3D, and Asymmetrical
Convective Model v2 schemes respectively for microphysics,
convection, and boundary layer sections, exhibited superior
performance in precipitation simulation. Based on the results,
this configuration is advisable for future studies aiming to
simulate and predict heavy rainfall-induced floods.
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Fig. 1- The study area and the location of synoptic stations studied in this research
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Table 1- The peak of discharge and precipitation in the studied events
axllland g0 (s3I 5 45 (213 9 ()b diit ) Jgoa

Station 2016 2018 2019 1 2019 2
Pr_Imanabad [mm] 96.5 25.5 117.0 91.4
Pr_Abdanan [mm] 130.0 23.0 51.2 1.7

Pr_Romeshkan [mm] 99.8 255 50.2 90.7
Pr_Khorramabad [mm] 94.0 28.3 66.0 85.4
Pr_Poldokhtar [mm] 73.3 24.0 74.6 78.1
Pr_Kuhdasht [mm] 76.4 24.8 57.5 84.3
Pr_Darrehshahr [mm] 69.1 23.7 47.0 64.9
Qpeak_Poldokhtar [m"3/s] 1784 698 2597 6126
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5 Eta Ferrier (EF)
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7 Morrison 2 moment (M2)
8 Thompson (T)

9 SBU_YLIN (SBUY)
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11 WDM 6-class (WDM6)
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Fig. 2- The computational domains for the WRF model in this study
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Table 3- Statistical and tabular metrics used in this research
OB (] pd 03l 3590 (g g (5 ol o ad L Y Jgu

Optimal

Index Equation Reference
value
CC _ ?:1(Oi - 0) (Sl - S)
) n 0)2 0 3)2 1 (Pearson, 1896)
Statistical \/ 2ini(0i = 02 XL, (S = S)
metrics

’1 n 2
RMSE = ;z (Oi_si) 0 (Hyndman and Koehler, 2006)
i=1
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Optimal

Index Equation Reference
value
RMSE .
NRMSE = 0 (Stanski et al., 1989)
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A+B ( Y )
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Poldokhter, and Kuhdasht stations, events of 2016 and 2018) by non-parametric Bootstrap method
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Table 4- The accuracy in timely simulation of maximum precipitation
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Abdanan 6:00 106.0 0:00 34.7 -6 0:00 23.0 0:00 335 0
4/14/2016 4/14/2016 11/25/2018 11/25/2018
Romeshkan 6:00 67.0 0:00 23.6 -6 0:00 14.0 0:00 144 0
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Fig. 6- The Boxplot of CC and NRMSE for 6, 12, and 24-hour time steps (Poldokhtar, Imanabad,
Abdanan, and Rumeshkan stations)
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Fig. 7- The Boxplot of POD and FAR for 6, 12, and 24-hour time steps (Poldokhtar, Imanabad,

Abdanan, and Rumeshkan stations)
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Fig. 8- Changes in the CC, RMSE, FAR and POD for the selected superior configuration in precipitation
simulation
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