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Abstract

Drought and water scarcity are two of the most important key
terms in the water resources management. Drought as a large
scale natural disaster is out of water resources managers
control. On the contrary, water scarcity, which is the result of
the wasteful and immethodical use of water resources, can be
managed using precise and proper management decisions
which will result in protection of water resources. Due to the
fact that in most cases these two phenomena or disasters often
occur simultaneously, it is tried in this research to use a
simple conceptual water balance approach in the
observational-modelling framework to discriminate the
effects of drought and water scarcity on the basin runoff. This
framework which is suggested by Van Loon and Van Lanen,
(2013) allows a pure simulation of the hydrological
parameters not taking into account the impacts of human
activities in the Basin. This would validate a hydrological
model for the period when the basin was not disturbed by the
human activities and then by developing the model through
years when the basin has been highly influenced by human
activities and natural fluctuations, it can evaluate and
determine the influence values of such effects. The results
indicated that although in period of October 2000-September
2012 (water years of 1379-1380 to 1390-1391), the amount of
monthly precipitation decreased by nearly 12% in compared
to the long-term period of October 1972 to September 2000
(water years of 1351-1352 to 1378-1379), the ecosystem has
nonetheless met the minimum environmental water
requirements and slightly suffered from drought. The major
cause of water shortage in the basin was accordingly the
extensive human activities so that even in wet years a
considerable decrease in discharge have been observed.
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Table 1: Schematic concepts for terms related to
conditions of low-water availability (Pereira et al.,
2002)
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Figure 1: Time series of the hydrological parameters in disturbed and undisturbed period. The solid line
represents the current status, and dash Line reflects the naturalized situation, the red line (line continuous)
is mean streamflow or a fixed threshold level of the system (Van Loon and Van Lanen, 2013)
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observation-modeling framework - drought + water scarcity
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Figure 5: Observation-Modeling Framework (Van Loon and Van Lanen, 2013)
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Table 2: Values of wilting point, soil moisture
capacity, and soil saturated level (All properties are
expressed on a fraction of the volume of soil.)
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Figure 8: Simulated and observation discharge in the undisturbed period
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Figure 10: Observation and simulated discharges in disturbed period
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Table 3: Observation and naturalized discharges in disturbed and undisturbed period
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Precipitation Observation Simulated
Period Index (mm) Temp (C) discharge discharge Differences
(mm) (mm)

Undisturbed period Average 353 12.2 5.85 6.02 0.17
(Calibration periods) Max 236.0 26.5 50.00 47.31 -
(51-52 to 72-73) Min 0.0 -5.2 0.00 0.20 -

Undisturbed period Average 35.3 12.2 5.85 6.09 0.23
(The whole period) Max 236.0 26.5 50.00 47.31 -
(51-52 to 78-79) Min 0.0 -5.2 0.00 0.20 -

Disturbed period Average 314 12.3 1.35 5.24 3.89
(79-80 t0 90-91) M:?\x 170.9 25.9 24.40 20.0 -
Min 0.0 -3.7 0.00 0.50 -
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Figure 11: Variable threshold level of the monthly runoff during the undisturbed period
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Table 4: Comparison between the number of months that observation and simulated data are less than the
threshold level

ol diliw] gelanws 1 oS ouwd (65w dund 9 Tl liie (s3> a5 grole Slurd Comnd dmn e —F Jou

Number Number of all Column 3- all Column 4
of years months Column1 ~ Column2 months/column 1l  months/ column 2
Undisturbed
period 51-52 to 28 336 17 49 5.1% 14.6%
78-79
Disturbed period o o
79-80 t0 90-91 12 141 13 118 9.2% 83.7%

Column 1: Number of months in which the simulated runoff is less than the threshold
Column 2: Number of months in which the observed runoff is less than the threshold
Column 3: Percentage of months in which the simulated runoff is less than the threshold
Column 4: Percentage of months in which the observed runoff is less than the threshold
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Figure 12: Abnormalities in observation runoff in disturbed period
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Figure 13: Abnormalities in naturalized discharge in disturbed period
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