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Figure 1. Location plan showing the study area, the Ziarat watershed
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Figure 4. Digital Elevation Model of Ziarat Watershed(m)
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Figure 6. The components of the hydrological system in the WetSpa model
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Table 1. Performance ratings for NSE and Accumulation criteria
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Figure 7. Graphical comparison between observed and calculated hourly flow for the year 2009 from the calibration period
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Table 2. Water balance components of simulated flow
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Table 3. Water balance and calculated flow components for the present and the third landuse change scenario
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Table 4. Percentages of Water balance for the present and the third landuse change scenario

Lo

¥ ¥ Y ) # :
ol oM cloadlse
Yoo Voo Voo Yoo ot
. Vo /AY ) WA A il
£5IVD SAIYY vE/Y V5/¥- G55 5y
AVIVY: AVIVD AVIV- AVIVD S
v5/on Ya/sY YY/¥Y YYIYY oS 298
\IVa <JAY VY ) s LU,
o/-¥ ¥/a¥ ¥/-v ¥/-v S 3VS RU R FReS
YOvA YEIVD YYIAT YVisY Js bl

M)}

S/ 7“?) 3> N - :
PR fjfpj P

9.) 9 .)5>5,4 W5 Lgl.tby)L.w DAA:)LS)LMJM ‘;:i UM"" dl.lbd.o.]y’ wt&» -9 ngé

Figure 9. Compare the components of the water balance simulated for the present and two scenarios
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Figure 10. Compare the components of the water balance simulated for the present and three scenarios

Yoo
A+
S
fo
Y.

W RH

*

oz 29290 Cundy lag o oAb G3lodnd ol (Mo saailge duslia =V IS5

Figure 11. Compare the components of the water balance simulated for the present and four scenarios
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Abstract

Every year, due to population growth and economy development, land uses and land covers
are changing. The various types of land uses have significant roles on components of water
balance of a watershed. The simulation modeling has the capability to predict floods, to evaluate
land use impacts on floods, and to make decision in watershed management. In this research,
the effects of land use change scenarios such as current state, deforestation, 100-percent growth
of urbanization and the combination of two scenarios (i.e. deforestation+ urbanization) have
been evaluated on the water balance using the WetSpa model in the Ziarat watershed, which
covers an area of 95.15 km” and located in Golestan province. In order to execute the WetSpa
model, the hourly hydro meteorological data including rainfall, evapotranspiration, temperature,
and discharge are used as inputs for a four-year period (from 2007 to 2011). The result of the
simulation shows a good agreement between the simulated hydrograph and the observed one.
Then, the scenarios of deforestation, urbanization development and the combined scenario of
deforestation with urbanization have been designed in GIS environment, and the simulation was
performed using the calibrated model. The finding showed there were increases in surface
runoff and subsurface flow, groundwater and total flow rates; the maximum change was for
runoff rate that increased 5.2 in first scenario to 18 mm in fourth scenario. The decrease of land
surface roughness and vegetation canopy lead to decrease in evapotranspiration and leaf
interception In the study area.
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