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1- Mann-Kendall 2- Pettitt's test

3- Double mass curve of precipitation-runoff
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Table 1. Statistical parameters of the hydroclimatic annual data

e slod B Bl gl s oy (ke glod ot ol > wap e b
(%) (°C) Sl 4 Jils (0 (0 o) (mm) (m®s™) (m’s?)
OA/Y \WYIV -0 WYY SIA YYS/S < IVAA [5e¥ Mean
£A/F \EIA Y/ \$l$ a/y INZA YAsN) \IYOA Max
¥5IA Vole -\ s ¥/ \ASIY i) -Ivo¥ Min
sls VD \IY VD \IY A-I5 VYD IYYE Stdv
<Y <INA Y/¥ Y <\YE /vy /YA < I¥AY Cv.

Sl olstd ase> cusbge -V S
Figure 1. Location of the Lighvan basin
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Table 2. Results of the Mann-Kendall test (Z values) for the hydro-climatic variables of Lighvan basin
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Table 3. The Pettitt test results for the annual hg/dro -climatic variables in Lighvan basin
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Figure 2. Changes in annual discharge of the Lighvan River in upstream (Lighvan Station) and downstream of the
basin (Hervy Station)
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Table 4. Best input variables selected by three models based on statistical measures
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Figure 3. Comparison of the observed and simulated flow values of the model1-1 in the first period (a) and the total
statistical period (c)
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Abstract

In recent years, rivers flows have significantly decreased due to regional or global climate
change and human activities especially in the arid and semi-arid regions. In this study, the effect
of climate change and human activities on the runoff responses was examined using hydrologic
model simulation in the Lighvan basin located in the northwest of Iran. For determination of
hydrologic model MLR methods (Forward and Ridge) were used. The Mann—Kendall test was
applied to identify the trends in hydro-climatic data series. Also. the Pettitt’s test was adapted to
detect chanae-points in the annual discharae values and climatic variables. The results showed
that there was negative trend in discharge data series, so that in Hervy station it significant at
10%. Examination of the climatic factors indicated that there was an increase in the temperature
values and a decrease in the relative humidity values at the basin. Also all variables related to
precipitation in spring have decrease trends. The rapid changes in runoff values and most of the
climatic variables occurred in mid-1990s. Comparison of the average discharge in the
Hervy Station in the two periods indicates 36% decrease in the recent period compared
to the natural period. The effect percentages of the human factors and climatic factors on
runoff reduction in all the models used were 65%-84% and 16%-35%, respectively. Therefore,
the impact of human activities on the river flow changes was significant.
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