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Study of Grid Size Effect for Digital Elevation Model
on Runoff Hydrograph

Mohammad Ezz-Aldeen Mohammad
Water Resources Engineering Department, University of Mosul, Mosul, Iraq

Abstract

The effect of grid size on surface runoff hydrograph have been studied by
applying the Watershed Modeling System (WMS) which is applied for
watershed and flow simulation. The study area at north-east of Mosul city-lraq
is selected for this purpose, and a three rainfall storm were observed by
measuring rainfall depth, duration, and runoff hydrograph at the outlet of the
catchment to evaluate the effect of grid size for Digital Elevation Model (DEM).
The digital elevation model is applied to represent the study area by dividing it
to an equal square cells to consist the grids of equal size and elevation.
Generally the study area is very steep at the northern-east part to moderate
slope at the west part. The considered grid size is 1000, 500, 250, and 125m to
evaluate this sizes effect on surface runoff hydrograph. The study area is
divided to a three parts based on soil type which is consist of silty clay loam,
silty clay, and stone, also land used is considered.

A three rainfall storms were observed and the (WMS) is applied of each one for
each considered grid size, and the results were evaluated by a three
parameters which is correlation coefficients, model efficiency, and the t-test to
compared the predicted hydrographs by the model by the observed values. The
considered parameters show that the best results its for 125*125m grid size, for
which the determination coefficient is ranged between 0.87 to 0.97, the model
efficiency is between 72 to 91.5%, while the t-test values gives a values
indicates that there is no significant levels between observed and predicted
values at 0.01% probable level. While the evaluation parameters gives an
acceptable values for the grid size of 250 and 500m, and very poor results for
1000m grid size.

Finally the percent of error is considered to evaluate the model performance for
predicting the runoff volume, peak discharge and time of concentration. The
results of this parameter are similar to others considered which is indicating that
the model gives better results with reducing of grid size.

Key words: Digital Elevation Model, Surface Flow



