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Abstract

In order to ensure sustainable water management in the
catchment, a thorough understanding of the hydrological
conditions and the interactions between surface and ground
waters. In this paper used from corrected multifunctional and
integrated  hydrologic model SWAT-MODFLOW, to
simulation quantitative processes of surface and ground water
and simultaneous exchanges between the two systems at the
Shazand catchment area. Using the integrated SWAT-
MODFLOW model, added All packages associated with
MODFLOW code for Shazand single layer aquifers coded into
the model. After the calibration of integrated model, results of
calibration swat surface water model to Duab bridge
hydrometrical station that located at the Shara river and the
basin's output, shown coefficient value of R? and Nash-Sutcliff
0.64 and 0.63, respectively. At the groundwater part, the
amount of RMSE for 19 observational wells in the aquifer
calculated 1.72 m that is an acceptable level. Moreover, all
water budget parameters performed in the surface and ground
water section were presented in the form of bill for the whole
basin which is due to the number of calibration variables
(Observation well and hydrometric station) has a higher
accuracy. With regard to the results obtained in the two surface
and ground water sections, the performance of the model with
regard to the integrity and consideration of all exchanges of the
two models is concurrently and in a wide area acceptable and
can recommended use from integrated SWAT-MODFLOW
model In integrated simulation of the hydrological conditions
of the catchment in a comprehensive manner. To evaluate the
application of SWAT-MODFLOW integrated model at the
basin level, the model was used to estimate the impact of a 10%
reduction in water resources scenario using an index on the
existing water resources system, the results obtained from the
water index. The availability of WAI used in this study
indicates an improvement in the value of the indicator and thus
an improvement in the status of the water resources system
compared to the status quo.
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Table 1- Typical hydrological models for simulating hydrological processes
S Pa e Sl g jlwand )3 Jgere (S 5glg)ed B0 ) Jg

Type Models Descriptions References
HBV Hydrologiska Byréans Vattenbalansavdelning (Bergstrom, 1992)

g SAC-SMA The Sacramento Soil Moisture Accounting Model (Burnash et al., 1974)

©

2 TOPMODEL (Beven and Kirby, 1979), the Variable :

3 vic Infiltration Capacity (Liang etal., 1994)

€ . . (William et al., 1995; US Army

7 HEC-HMS The Hydrologic Modeling System (Corps of Engineers, 2015

SWAT The Soil and Water Assessment Tool (Arnold et al., 1998)

MODFLOW Modular Finite-Difference Flow Model (Harbaugh, 2005)

< The Microcomputer Package for Multiple-Aquifer

s MicroFEM Groundwater Flow Modeling (Diodato, 2000)

% The Object-Oriented Quasi Three-Dimensional Regional

5 Z0OOMQ3D Groundwater Model (Jackson, 2001)

2 The Soil Vision Systems Ltd. Finite Element Seepage

o SVFLUX Analysis Program (Thode and Fredlund, 2013)

FEHM The Finite Element Heat and Mass Transfer Code (Zyvoloski et al., 2011)

2 CATHY The Catchment Hydrology Model (Paniconi and Wood, 1993)

-é inhm The Integrated Hydrology Model (VanderKwaak and Loague, 2001)

2 HGS Hydrogeosphere (Therrien et al., 2010)

E PCR-GLOBWB-MOD The pcraster Global Water Balance Model (Sutanudjaja et al., 2014)

o parflow The Parallel Flow model (Maxwell et al., 2016)
MIKE-SHE (Refsgaard and Storm, 1995)

é SWATMOD (Sophocleous et al., 1999)

s MODHMS (HydroGeoL ogic, 2006)

% wasim-ETH The grid-based Water I':\L%v(\j/ezind Balance Simulation (Schulla and Jasper, 2007)

S

3 GSFLOW The Coupled Groundwater and Surface-Water Flow Model (Markstrom et al., 2008)

= SWAT- Bailey et al., 2016; Guzman et al., )
MODFLOW (2015; Kim et al., 2008
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Fig. 1- Location of study area and aquifer located in the basin to implement the integrated SWAT-
MODFLOW model
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Fig. 2- a) Position of the hydrometric stations located in the area, b) Map of the sub-basin subdivision of the
SWAT model, c) Land use zoning map of the study area, d) Map of the hydrological response units created
by the SWAT model
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Fig. 10- Indicates the comparison between the time series of the level of observation and computational levels
of several wells by the SWAT-MODFLOW model during the calibration period
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Fig. 11- Represents a comparison between the time series of the level of observation and computational levels
of several wells by the SWAT-MODFLOW model during the verification period
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Fig. 12- a) Shows the comparison between surface water levels before and after the scenario b) indicates the
level of groundwater level before and after the scenario
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1- Soil and Water Assessment Tools
2-  Modular Three-Dimensional
Groundwater Flow Model

3- Hydrological Response Unit

4- Water Avability Index

5- Shallow Groundwater

6- SWAT Calibration and Uncertainty Procedures
7- Name File Pakage

8- Discretization Pakage

9- Basis Pakage

10- Well Pakage

11- General-Head Boundary Package

12- Observation Package

13- Upstream Weighting Package

14- Recharge Pakage

15- River Pakage

16- Disaggregated Hydrological Response Unit
17- Water Availability Index
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