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Abstract. The availability, accessibility and quality of data are significant obstacles to hydrological 

modelling. Estimating the initial values of the hydrological model´' 's parameters is a laborious and 

determining task requiring much attention. Geographic information systems (GIS) and spatial remote 

sensing are prometting tools for processing and collecting data. In this work, we use an innovative 

approach to estimate the HEC-HMS hydrological model parameters from the soil map of Africa (250m), 

the land use map GLC30, the depth to bedrock map, the digital elevation model and observed flow data. 

The estimation approach is applied to the Ouergha basin (Sebou, Morocco). The proposed approach's 

interest is to feed the HEC-HMS hydrological model with initial values of parameters close to the study 

area reality instead of using random parameters.    

Keywords: HEC-HMS, parameter estimation, initial values, Ouergha basin

                                                 
* Corresponding author: moumnihasna@gmail.com 

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0

(http://creativecommons.org/licenses/by/4.0/). 

E3S Web of Conferences 314, 05002 (2021) https://doi.org/10.1051/e3sconf/202131405002 
WMAD21



 

1 Introduction 

Hydrological models are essential tools for water 

resources management studies. Hydrological models 

have widely been used for assessing flood risks[1], [2], 

simulating climate change impact on water 

resources[3], [4], quantifying land use-land cover 

impacts on hydrology[5], [6], and estimating 

erosion[7], [8]. However, several sources of 

uncertainties impact the results of hydrological 

modelling; the uncertainties on hydroclimatic data, the 

estimation of the model parameters and the 

uncertainties related to the model structure[9].  

 In developing countries, the major obstacle in 

hydrological modelling is the availability and 

accessibility of data[10]. The lack concerns 

hydroclimatic, soil and land use data. The 

hydroclimatic data are required to calibrate and update 

the model. The soil and land cover data are essential to 

simulate interception, transpiration and surface runoff 

processes. Estimating the input to the model becomes a 

difficult task due to the lack of data. 

The goal of a good evaluation of the initial values 

of hydrological model parameters is to avoid 

convergence during the model calibration to 

mathematical solutions having no link with the 

physical characteristics of the basin. A good estimation 

will avoid converging to what [11] called "false 

positive" optimized parameters' values during model 

calibration and validation. 

 Ahbari et al. proposed a detailed methodology to 

calculate initial values of the HMS model formalisms 

mainly intended for African basins where quality, 

accessibility and availability of data is a real 

problem[11]. The approach proposed is based on free 

and accessible soil and land use data. 

 This work aims to establish a set of initial values 

following the proposed estimation approach in another 

different context of soil, topography and land cover. 

The approach is tested in the Ouergha basin, in 

Morocco. Ouergha basin is a vital basin that regulates 

the third of surface water resources and supplies the 

country's largest dam[12].   

2  Study area 

The Ouergha basin is located in the South-East of the 

Atlas in Morocco (Fig.1). It drains an area of 7200 km2 

upstream of the M'jaara hydrometric station. The 

Ouergha is the main tributary of the Sebou. The basin 

elevation fluctuates between 75 m and 2435 m. The 

climate of the basin is Mediterranean with an average 

rainfall of 740 mm. The annual average temperature is 

18 °C. The Ouergha basin depends on surface water 

resources because of land's impermeability mainly 

composed of clay and marl and the limited 

groundwater resources[12], [13].  

 

 

 

 

3 Data required and maps elaborated 

3.1 DEM data 

The DEM of the study area is downloaded from the 

platform earth explorer. The DEM resolution is 30m 

ASTER GDEM V2. 

 

 

 

Fig.1. The situation of the Ouergha watershed (Sebou-

Morocco) 

3.2 Discharge data  

The daily discharge at the basin outlet is required to 

calculate some initial values parameters. We use the 

daily discharge data recorded at the M'jaara 

hydrometric station located at the watershed outlet. The 

data are provided by the Sebou hydraulic basin agency. 

3.3 Soil data 

To avoid the soil data lack, Ahbari et al. suggest using 

data from the 250 m African Soil Grid project data[11]. 

The estimation approach variables are the percentages 

of clay, sand and silt in the soil. The data are 

downloadable from the ISRIC website. 

3.4 Land use data 

The ESA glob Cover data developed by The European 

Space Agency (ESA) (CCI, 2015) is used for land use 

data. 

3.5 Bedrock depth data 

For bedrock depth data, SoilGrids250m- Depth to 

bedrock map is used in this work. It is downloadable 

from the ISRIC website. In their study, [11]considered 

that the soil depth equals the six layers' total depth 

composing the soil in the African soil grid 250m data 

because this map was not yet available. 
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Fig. 2. Hypsometric map of the study area 

 

 

 

4 Estimation approach 

Ahbari et al. presented an approach for parameters' 

initial values estimation adapted for African basins 

where quality, accessibility and availability of data are 

obstacles [11]. The approach is based on the use of 

available and accessible soil and land use data [11]. 

 This work aims to evaluate the relevance of the 

data used as well as the calculation methodology in 

another different context. The estimation concerns the 

loss simulation models: the Soil Moisture Accounting 

(SMA) Model and the Deficit and constant loss method 

model, the simple surface method and the simple 

canopy method. 

 We are interested in these formalisms to evaluate 

the HEC-HMS model's parameters for a global and 

continuous hydrological modelling of water resources 

in the Ouergha basin. 

The estimation method results and the values 

obtained for the case study are presented in tables 1, 2, 

3. The detailed methodological guideline is presented 

by [11] for the calculation of initial values parameters 

for different formalisms of the HEC-HMS model. 

 

 

Fig.4. Land use data of the study area 

 
 

Fig.5. Bedrock depth map of the study area 

 

Table 1: Initial values parameters estimation for Simple 

canopy method and Surface canopy method 

Parameters Initial values of parameters 

 

Simple canopy method 

 

 

Initial canopy storage 

(%) 

0% 

Max canopy storage 

(mm) 

1,68 mm 

 

Surface canopy method 

 

 

Initial surface storage 

(%) 

0% 

Max surface storage 

(mm) 

6,89 mm 

 

 For the Initial canopy storage (%), the guideline 

proposes to start the simulation following a dry period, 

which makes all the water stored in the basin 

depression either evaporated or infiltrated [11]. The 

basin's SCS land use map is used to estimate of the 

Max canopy storage (mm). 

 For the initial surface storage (%), the guideline 

proposes to start the simulation following a dry period 

Fig.3. Soil map data of the study area 
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[11]. The maximum surface storage (mm) is calculated 

according to the watershed slope (%). 

 

Table2: Initial values parameters estimation for deficit and 

constant loss method 

Parameters Initial values of parameters 

Percent of impervious  

(%) 

7,66% 

Initial deficit  

(mm) 

32.644 mm 

 

Maximum deficit  

(mm) 

81,82 mm 

Constant rate  

(mm/hr) 

3.12 mm/hr 

 

 

 For percent of impervious (%), the guideline 

suggests relating it to the water plan percent as a 

minimum value [11]. Initial deficit (mm) is calculated 

based on the field capacity related to the USDA texture 

class. Maximum deficit (mm) is obtained by 

calculating the product of the porosity and the soil 

depth. The constant rate (mm/hr) is estimated equal to 

the saturated hydraulic conductivity [11]. 

 
Table 3: Initial values parameters estimation for SMA loss 

method 

Parameters Initial values of 

parameters 

Percent of impervious  

(%) 

7,66% 

The initial soil content, the 

groundwater 1 initial content and the 

groundwater 2 initial content (%) 

0 % 

Soil profile Storage 

 (mm)  

818.132 mm  

Tension zone storage  

(mm) 

630.878 mm 

Max infiltration (mm/hr), soil 

percolation (mm/hr), groundwater 1 

percolation (mm/hr), groundwater 2 

percolation (mm/hr) 

 

3,18 mm/hr 

 

Groundwater 1 storage (mm)  

and coefficient (hr),  

103.86 mm ,32.46 h  

respectively 

groundwater 2 storage (mm)  

and coefficient (hr) 

42960.48 mm, 

116.11h 

respectively 

 

 For the percent of impervious (%), the guideline 

indicates to consider as a minimum value the ratio of 

water plan. The initial soil content, the groundwater 1 

initial content and the groundwater 2 initial content (%) 

were set to zero % provided to start simulation 

following a dry period [11]. 

 Soil profile storage (mm) is estimated by 

calculating the product of soil layer's depth and 

porosity. Tension area storage (mm) is estimated by 

calculating the product of soil layer's depth and field 

capacity. 

 Soil percolation (mm/hr), max infiltration (mm/hr), 

groundwater 1 percolation (mm/hr), groundwater 2 

percolation (mm/hr) are estimated equal to the basin 

average hydraulic conductivity. 

 Groundwater storage 1 (mm) and coefficient (h), 

groundwater storage 2 (mm) and coefficient (h) are 

estimated based on the daily discharge through 

streamflow recession analysis [11]. 

5 Discussion and Conclusion  

This work attends to use an innovative approach to 

determine the initial values of the HEC-HMS model 

parameters. The method is followed to carry out global 

and continuous modelling of the water resources in the 

Ouergha basin. The goal of a good evaluation of the 

initial values of the parameters is to avoid convergence 

during the calibration of the model to mathematical 

solutions having no link with the physical 

characteristics of the basin.  

 In addition to the product African Soil Grid 250m 

and the GLC30 datasets, the novelty compared to the 

guide is the use of the SoilGrids250m- Depth to 

bedrock instead of considering that the soil depth is 

equal to the six layers' total depth composing the soil in 

the African soil grid 250m data. 

 In a further article, the values of the parameters 

resulting from the above estimation approach will be 

used to start the hydrological simulation and will be 

followed by a calibration and validation process. The 

hydrological modelling results will be considered to 

assess the quality of the maps and data used for the 

estimation approach. 
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