
Evaluating performance of MIKE 11 NAM model 
for runoff modeling on upper basin of Orontes 
River in Syria 

Alaa Slieman
*
, and Dmitry Kozlov 

Moscow State University of Civil Engineering (National Research University), Moscow, Russia 

Abstract. This study aims to evaluate the performance of MIKE 11 NAM 

model for runoff modeling in case of lack of data as a case study on the 

upper basin of the Orontes River in Syria. In this study, MIKE 11 NAM 

was relied on as one of the most important hydrological analysis and 

modeling models. At first, the data used was processed, and the gaps in the 

time series were filled; then, the data was entered into the model, and the 

trial-and-error method was used to adopt the model parameters that give 

the best results. By comparing the results with the measured real values of 

the flow, it was found that there are large errors and unreliability of the 

model, which is due to the lack and unreliability of the available data, and 

this is consistent with the results of other studies conducted in similar cases 

using the same model. Therefore, this study recommends expanding the 

possibility of using Mike's model and other models for hydrological 

analysis and modeling, especially in case of lack of data, because of this 

great importance in the preparation of hydrological studies, water balance 

studies, and sustainable development of water resources in the studied area. 

1 Introduction 
The hydrological analysis of the water basins is an important step in all studies of runoff, as 

it is one of the most important water resources and the process of analysis and modeling of 

this resource helps in planning the water resources in the study area and its sustainable 

development. 
This topic has attracted the attention of many researchers, as several researchers have 

resorted to using artificial intelligence models such as artificial neural networks and fuzzy 

inference models to estimate and predict runoff values, and they have obtained good results 

[1-8]. While others used the HMS model, and the results showed high correlation values [9-

13]. In other studies, the ARC SWAT program was used to model surface runoff, and they 

obtained good evaluation coefficients for the results during the verification and testing 

stages [14, 15]. 
Also, many researchers have used the MIKE model to model runoff, where (Kok et al., 

2019) used MIKE URBAN to evaluate the performance of Active, Beautiful and Clean 

(ABC) on stormwater runoff management in a case study in a residential estate in 
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Singapore and Calibration results showed an overall good fit between the measured data 

and the simulated results based on three goodness-of-fit stats. [16]. On the other hand, 

(Ghebrehiwot and Kozlov 2020) assess the applicability of climate reanalysis data to 

rainfall-runoff modeling in the poorly studied river basin in Eritrea using MIKE 11 NAM, 

and the results suggest that a considerable overestimation of precipitation in the reanalysis 

data set [17]. In the study of (Aredo et al., 2021), the rainfall-runoff modeling was carried 

out using MIKE 11 NAM model at the Shaya catchment in Ethiopia, and the results 

revealed that there is a very good agreement between the observed and computed runoff

[18]. Also, (Ghosh et al., 2022) use the MIKE NAM model in the MIKE HYDRO RIVER 

environment to integrate rainfall-runoff analysis with the hydrodynamic condition through 

the food region encompassing the Bhagirathi–Hooghly River, and the calibrated result 

creates a fairly good relationship with the simulated data [19]. And (Shamsudin and 

Hashim 2022) used MIKE11 NAM model for the estimation of rainfall runoff in Layang 

river; the reliability of MIKE11 NAM was evaluated based on the Efficiency Index (EI) 

and Root Mean Square Error (RMSE). The EI and RMSE obtained during this study are 

0.75 and 0.08, respectively [20]. 

In the study area, many studies were conducted to model the surface runoff and rainfall 

runoff relationship modeling [21,22], but no research was conducted using the MIKE 11 

NAM model. So, this study aims to verify the possibility of using the MIKE 11 NAM 

model to surface runoff modeling in case of lack of data as a case study on the upper basin 

of the Orontes River in Syria. 

The methods and materials used will be discussed, including the study area and the 

available data in it, in addition to an explanation of the model used, and then a presentation 

of the results of using the model and comparing these results with the results of other 

studies, discussing of these results and presenting the possibility for developing of this 

research and recommendations in this field. 

2 Methods 

2.1 Study site & data availability 

This study focuses on the upper Asi River basin, between the Lebanese border and Lake 

Qattinah. The runoff data were used from al-Amiri station on the Syrian-Lebanese border 

and Al-Jawadiyah station on the entrance to Lake Qattinah, and the rainfall and evaporation 

data from the Qatina meteorological station; figure 1 shows the location of the study area.
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Fig. 1. Upper ASI-ORONTES river basin.

2.2 Mike 11 NAM 

The model of MIKE 11 NAM simulates the rainfall-runoff processes within a catchment, 

and this model forms a part of the rainfall-runoff component in the MIKE 11 river [18].

Figure 2 shows a schematic representation of the NAM model structure.

Fig. 2. Structure of model MIKE NAM [17].

MIKE 11 NAM model was calibrated using nine parameters, which relate to soil, root 

area of plants, and other factors [18], and table 1 shows MIKE 11 NAM model's basic 

parameters. 
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Table 1. MIKE 11 NAM model's basic parameters [17].

To build a MIKE11 NAM model, there is a set of data required, which consists of Setup 

parameters (like catchment area, topography, and soil properties), Model parameters (like 

time constants and threshold values for routing of overland flow, interflow, and baseflow), 

meteorological data (like as precipitation and potential evaporation) and streamflow data 

for the model calibration [20].  

The comparison between the results was made by using root mean square error 

(RMSE), which is defined as Eq. (1) [19]: 

���� = �∑ (�	 − �
	)��	
� � �
�.�

                                                  (1)
where n is the number of observations, yi is the estimated using the artificial neural 

networks, ���  is the observed runoff, �� and �
� are the average value for yi and  ��� . 

3 Results 
At first, statistical processing of the available data was performed, then the gaps in the data 

series were filled using artificial intelligence models such as artificial neural networks 

models and fuzzy inference models. And figure 3 shows the runoff data at Al-Jawadiyah 

station within the working environment of the MIKE model.
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Fig. 3. Runoff data at Al-Jawadiyah station. 

It relied on the principle of trying and reducing errors and repetition in the calculation to 

obtain the optimal model and examples of model evaluating coefficients. Eight thousand 

iterative cycles were performed to obtain the best model parameters, and table 2 shows the 

Model's basic parameters for the ASI-ORONTES river basin.

Table 2. Model's basic parameters for the ASI-ORONTES river basin.

Parameter Value Parameter Value Parameter Value
Umax 10 CKIF 911.524 TIF 0

Lmax 100 CK1 10 TG 0

CQOF 0.963 TOF 0.988 CKBF 4000

Then the time series of observed runoff data and the model's simulated values were 

represented to compare the results and verify the degree of agreement between them. Figure 

4 shows a comparison between observed and simulated runoff data, and figure 5 shows a 

comparison between observed and simulated accumulated runoff data.
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Fig. 4. Observed and simulated runoff data. 

Fig. 5. Observed and simulated accumulated runoff data. 

4 Discussion 
By comparing observed and simulated runoff data, we find a great disparity between the 

results, as the value of the root mean squares of errors reached 5.482 m
3
/sec, which is a 

high and not good value. The reason for this is due to the lack of available data, as it turns 

out that according to this model, we will need better data in terms of quantity or accuracy, 

which means that the available database includes data on a larger area and includes a larger 

period with the least number of missing data in addition to data of soil and vegetation cover 

with acceptable accuracy.  

Returning to the results of previous studies and comparing with them, we find that this 

model has also given unacceptable results, as is the case in the study conducted by 

(Ghebrehiwot and Kozlov 2020) in the case of poorly studied river basins [17], which 

requires the use of a larger amount of data to take advantage of the capabilities of the 

model. 

5 Conclusions 
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This study verified the possibility of using the Mike 11 NAM model to surface runoff 

modeling in case of lack of data as a case study on the upper basin of the Orontes River in 

Syria. The results showed the lack of reliability of this model according to the used data in 

the event of a lack of data in the study area. Therefore, this study recommends continuing 

researching the possibility of conducting hydrological analyzes and modeling in light of the 

lack of data, as is the case resulting from crises and wars, and trying to use remote sensing 

and satellite data in this field, in addition to verifying the possibility of using other models 

for hydrological modeling and comparing the results, because of its great importance in the 

possibility of conducting water budget studies and managing water resources. 

References 
1. B. Zhang and R. S. Govindaraju, Geomorphology-based artificial neural networks 

(GANNs) for estimation of direct runoff over watersheds, (Journal of Hydrology,

2003), 273, pp. 18–34. 

2. M. R. Yazdani, B. Saghafian, M. H. Mahdian and S. Soltani, Monthly Runoff 

Estimation Using Artificial Neural Networks, (J. Agric. Sci. Technol. 2009), 11, pp. 

355–362

3. P. Jimeno-s, J. Senent-aparicio and D. Pulido-velazquez, A Comparison of SWAT and 

ANN Models for Daily Runoff Simulation in Different Climatic Zones of Peninsular 

Spain, (Water 2018), 10(2), 192, doi: 10.3390/w10020192 

4. S. Srinivasulu and A. Jain, A comparative analysis of training methods for artificial 

neural network rainfall – runoff models, (Applied Soft Computing, 2006) 6, 295–306, 

doi: 10.1016/j.asoc.2005.02.002 

5. K. Solaimani K, Rainfall-runoff Prediction Based on Artificial Neural Network ( A 

Case Study : Jarahi Watershed), (American-Eurasian J. Agric. & Environ. Sci., 2009), 

5, 6, pp. 856–865 

6. G. Tayfur and V. P. Singh, ANN and Fuzzy Logic Models for Simulating Event-Based 

Rainfall-Runoff, (J. Hydraul. Eng., 2006), 132 (12), pp. 1321–1330 

7. Z. Şen and A. Altunkaynak, A comparative fuzzy logic approach to runoff coefficient 

and runoff estimation, (Hydrol. Process., 2006), 20(9), 1993–2009, doi: 

10.1002/hyp.5992. 

8. A. K. Lohani, N. K. Goel, K. K. S. and Bhatia, Comparative study of neural network, 

fuzzy logic and linear transfer function techniques in daily rainfall-runoff modelling 

under different input domains, (Hydrol. Process., 2011), 25(2), pp. 175–193, doi: 

10.1002/hyp.7831. 

9. N. Hammouri and A. El-Naqa, Hydrological modeling of ungauged wadis in arid 

environments using GIS: a case study of Wadi Madoneh in Jordan, (Revista Mexicana 

de Ciencias Geologicas, 2007), 27(2), pp.185-196.

10. E. Abushandi and B. Merkel, Modelling Rainfall Runoff Relations Using HEC-HMS 

and IHACRES for a Single Rain Event in an Arid Region of Jordan, (Water Resour 

Manage, 2013), vol 27, DOI 10.1007/s11269-013-0293-4. 

11. A. Derdour, A. Bouanani, and K. Babahamed, Modelling rainfall runoff relations using 

HEC-HMS in a semi-arid region: Case study in Ain Sefra watershed, Ksour Mountains 

(SW Algeria), (JOURNAL OF WATER AND LAND DEVELOPMENT, 2017), No. 

36. DOI: 10.2478/jwld-2018-0005. 

12. A. Haddad and B. Remini, EXTREME RAINFALL-RUNOFF EVENTS MODELING 

BY HEC-HMS MODEL FOR KOUDIET ROSFA WATERSHED, ALGERIA,

(GeoScience Engineering, 2021), 67(4).

13. A. N. A. Hamdan, S. Almuktar, and M. Scholz, Rainfall-Runoff Modeling Using the 

HEC-HMS Model for the Al-Adhaim River Catchment, Northern Iraq, (Hydrology, 

E3S Web of Conferences 365, 03004 (2023) https://doi.org/10.1051/e3sconf/202336503004
CONMECHYDRO - 2022

 

7



2021) 8, 58. https://doi.org/10.3390/hydrology802005. 

14. P. Santra, and B. S. Das, Modeling runoff from an agricultural watershed of western 

catchment of Chilika lake through ArcSWAT, (Journal of Hydro-environment 

Research, 2013) 7, pp. 261-269. 

15. J. Saade, M. Atieh, S. Ghanimeh, and G. Golmohammadi, Modeling Impact of Climate 

Change on Surface Water Availability Using SWAT Model in a Semi-Arid Basin: 

Case of El Kalb River, Lebanon, (Hydrology, 2021), 8(134). https:// 

doi.org/10.3390/hydrology8030134.

16. M. T. Kok, K. S. Wei, L. W. Chien, J. K. Huiling, and B. P. Suresh, Evaluation of 

performance of Active, Beautiful and Clean (ABC) on stormwater runoff management 

using MIKE URBAN: a case study in a residential estate in Singapore, (Urban Water 

Journal, 2019), DOI: 10.1080/1573062X.2019.1634744 

17. A. A. Ghebrehiwot, D. V. Kozlov, Assessment of applicability of mike 11 NAM 

hydrological module for rainfall runoff modelling in a poorly studied river basin,

(Vestnik MGSU, 2020), Vol. 15(7), DOI: 10.22227/1997-0935.2020.7.1030-1046.

18. M. R. Aredo, S. D. Hatiye, and S. M. Pingale, Modeling the rainfall‑runof using MIKE 

11 NAM model in Shaya catchment, Ethiopia, (Modeling Earth Systems and 

Environment, 2021) https://doi.org/10.1007/s40808-020-01054-8 

19. A. Ghosh, M. B. Roy, and P. K. Roy, Evaluating the performance of MIKE NAM 

model on rainfall–runof in lower Gangetic foodplain, West Bengal, India, (Modeling 

Earth Systems and Environment, 2022) https://doi.org/10.1007/s40808-021-01347-6. 

20. S. Shamsudin and N. Hashim, RAINFALL RUNOFF SIMULATION USING MIKE11 

NAM, (Journal kejuruteraan awam (Journal of civil engineering), 2022), 15(2).

21. I. Mohammed, The relationship between river flow and precipitation in the Orontes 

Basin, (Damascus University Journal, 2015), 31(2).

22. Y. Hamdan, E. Layos, and I. Mohammed, Identify indicators of climate change 

through the analysis of the amount of rain on upper basin for Orontes River, (Al-Baath 

University Journal, 2017), 39(43).

E3S Web of Conferences 365, 03004 (2023) https://doi.org/10.1051/e3sconf/202336503004
CONMECHYDRO - 2022

 

8


