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Abstract

Hydraulic models are the primary tools used to plan and
develop structural and non-structural flood mitigation and
management solutions. Such tools are used to simulate
probable inundation damage on a given area depending on
several flood scenarios with different intensity, duration and
return period. Raster-based models have recently gained
credence in the modelling of floodplain inundation and flood
hydraulics. In this paper the 2D hydraulic model, LISFLOOD-
FP, was applied to a 7 km reach of the Chehlchay River in
Golestan province to predict flood extents with different return
periods. The model was calibrated for a flood event in 2011
using floodplain and channel friction parameters against
observed inundation extent as determined from satellite
(Google Earth) images. The friction parameters were found
through a calibration procedure where a measure of fit between
predicted and observed extent is maximized. Model validation
was performed using a distinct flood event in 2016. The
measure of fit (F) was obtained in the calibration and validation
process as %71 and %78, respectively. Finally, the calibrated
model was used to predict floods with different return periods.
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Fig. 1- Location of the study area
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Fig. 2- The inter-cell flow mechanism in the
LISFLOOD-FP model
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Tablel- Model calibration using nch, N and Fit
index (F)
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Nch) (Nfp)

0.02 0.04 0.06 0.08 010 0.12
0.030 49 49 49 49 49 49
0.035 55 55 57 58 54 54
0.040 65 65 66 66 66 66
0.045 68 68 70 71 67 67
0.050 67 67 67 70 65 65
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Fig. 3- Comparison between the simulated (A) and
observed (B) inundated area at the calibration stage
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Fig. 4- Comparison between the simulated (A) and
observed (B) inundated area at the validation stage
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Table 2- Discharge with different return periods and the predicted inundated area
o B0 o oy Ay w9 CliBeo CuiS 5L 0490 b g =Y Jgus

Return Period(Year) 2 5 10 25 50 100 200
Discharge (m®/s) 88 133 167 213 251 291 334

Predicted inundated area (Hec) 15.88 19.97 24.63 32.66 38.40 42.69 47.27
Maximum of predicted water stage (m)  30.41 31.17 31.81 3256 33.04 3337 33.80

Maximum of predicted water depth (m)  3.25

413 477 553 6.13 6.59 7.24
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