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Abstract

Background and Objective: In Iran, due to warming and severe precipitation variation along with
development in recent decades, more attention should be paid to comprehend the role of climatic
factors in water resources. Therefore, this study aims to analyze the trend and heterogeneity of the
climatic variables as well as their impact on hydrological processes.

Material and Methodology The stations with long-term data were analyzed for trend analysis (Mann-
Kendall tests) and homogeneity (Pettitt test) of climatic variables in a 30-year statistical period (1984-
2014). The impacts of climatic variables on the basin's runoff were investigated using the Soil and
Water Assessment Tool (SWAT) for two climatic time periods (1984-2001 and 2001-2014).

Findings: The homogeneity investigation in the stations demonstrated that only in Soleiman Tangeh
Station, the year 1998 was determined as the turning point. This case was not observed in other
stations. Regarding the investigation of temperature associated with Gharakhil station, the turning
point was obtained in 1997 and the trend was increasing and meaningful. The results of the coefficient
of determination and Nash-Sutcliffe achieved from the calibration and validation of the SWAT were
quite satisfactory.

Discussion and Conclusion: In general, climate change over the past three decades has led to decline
in the runoff of the basin, which may be partly due to the increased evapotranspiration as a result of
increased temperature or reduced precipitation in most months. The present study attempts to indicate
the significance of climate change and its consequences in the water resource management of the
Tajan basin.

Keywords: Tajan watershed, trend and homogeneity investigation, climatic variables, runoff, soil and
water assessment model (SWAT).
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Figure 1. Location of Tajan watershed in the country
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Figure 2. Investigation of rainfall trend in Qarakhil, Rig Cheshmeh, Soleiman Tangeh and Kordkhel stations
from right to left
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Table 1. The initial and optimal range of selected parameters of the SWAT model
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\aely e N GWQMN (Threshold depth of water in the shallow aquifer

required for return flow to occur)

-0-0 -Ye-ve SMTMP (Snow melt base temperature )

-[--YIf V- BIOMIX (Biological mixing efficient)

ool o0t L3 505 (Ve o) oK 5 pomslie 5 (Yo 1)
Sl 0095 (g0l y b pas g 3o slyls asg> I (YA 5 YY)
loelSias] CewoVly 1o 3ol gla JUIS 3525 45 (b 4,
G ool JEl gly Lo ol oy 4 (5 ywgyaen
S eeSe Skl sl g SLbl (g5 plas slages
Jibe slaclls; 05,5 Gz g )l5e 4 o Jil la JUS
S5 ol SLEI 5 sl 2 gaie Gble 5 (S5Suns

(D JS5) 090 sz jliel o (orwly OMSie 5 g 2

= (Y8 (Y-+V) e 5 Moriasi )55 &b

9 R2=’/; uwl)ﬁ.]ls o)so) u.a....u w),.a LSJL)))‘ 6Lbc)l.ni

0,99 adSilwii g (R2=:/vA Tl ons 0,90

(NSE=+/0Y : wiono 5,50 gNSE=+/0) 1y gl IS
ol sl 3550 Joe iyl g ominly 5l Jol>
2 Slly, sileass o Jae Uy samas ol Luls
3 Slly, iloans 3 Jow obly ol o5 juiol ass
OSes g sonlae Sldllas 3 Cilises slal b il sloass>

A

Jul-05 g
05
07
08

Jur

Dec-
May-06 B
Aug-07 K

Mar-

Ty 000

v
-

T ylmel 0508

O O = ™ NNy ;N
T o TR v T T e T B i vt ot
- U > & C e D>
> O o X " 3w 5 0 G

as0sg~s=z4«

Fo5 055 ol ] (o jlaic] g (g 0,90 lpr (Fladline g (g ilwand o0- & S

Figure 5. simulated and Observed runoff during calibration and validation period at Kordkhil station
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