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1- Water and Energy Transfer between Soil, Plants and Atmosphere under quasi-Steady State
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1- Modular three dimensional finite- difference groundwater flow

3- Integrated Land and Water Information System

2- Digital Elevation Model
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Figure 1. The location of the Vanak watershed, stations within watershed and the stream network
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Table 1. General specifications of the stations inside and outside the Vanak watershed
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Figure 2. Separating daily base flow from the total flow

1- Web-based Hydrograph Analysis Tool

2- Melt Factor
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Table 2. Fitness statistical criteria for calibration and validation periods
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Figure 3. The observation and simulation of total flow hydrograph (2000-2014)
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Figure 4. The observation and simulation of base flow hydrograph (2000-2014)
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Figure 5. Distribution of observation points for monthly total flow against simulated values during in (a) calibration
period (2000-2009) (b) validation period (2010-2014)
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Figure 6. Distribution of observation points for monthly base flow against simulated values during in(a) calibration
period (2000-2009) (b) validation period (2010-2014)
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Table 3. Percentage of water balance components relative to annual Rainfallin the studied watershed
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Abstract

Base-flow can be considered as a part of stream-flow which is connected to discharged flow
from aguifers. Due to high variations in rainfall values and other hydrological components in
arid and semi-arid areas, watershed scale simulation of the flow is very important. Hydrological
models are generally emplogled as an appropriate tool in this field of study. This work makes
uses of use a distributed model called WetSpass-M to investigate water balance and estimate the
total flow for Vanak watershed. This model was developed with the aim of simulating water
balance in arid and semi-arid regions. Since the model focuses on spatial variations of
hydrological components for a desired watershed, all inputs of this model are in the form of
raster maps with an ascii format. The temporal resolution for grid inputs was set on a monthly
scale except the number of rainy days. The performance of the model for total flow was
measured with the Nash-Sutcliff coefficient, the values of 0.57 and 0.56 in both calibration and
validation Berlods were obtained respectively. It also shows an efficiency coefficient of 0.52 for
simulated baseflow in both periods. Thus the model result could be regard as an acceptable
accuracy for both total flow and base-flow for Vanak watershed. Also a visual comparison of
observed and simulated hydrogralla_h demonstrated that model performed better in the case of
total flow than filtered base-flow. The other conclusion that we draw from this visualization was
low flows simulation were simulated slightly better than high flows. Additionally the results of
simulation of water balance components in the study area has demonstrated that the highest
porﬁion of annual rainfall in water balance components of the watershed belongs to groundwater
recharge.

Keywords: Spatial simulation model,Sub-surface flow, Rainfall-Runoff, WetSpass-M
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