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Tablel.Classification of drought situation based on SPI

(McKee etal.1993)

SPI Situation et
>2 very severe wet Ll sl b s
1.5-1.99 severe wet L b e
1-1.49 weak wet b b e
-0.99 - 0.99 normal Jbe 5
-1--1.49 weak drought s JLSix
-1.5--1.99 severe drought Al Jlss
<2 very severe drought  Las Lo JLSis

SPI oS il o G| o JLSist oy sy o0l b
Obl o 5 e S b =) e 4 5 ite et 5b
asby OIS s Sl Gaiss ol s 33,8 Cude SPT &S L e
oslaal Jlo g 5 JLSias s Gl sk e 5 db i (S
e JLSCes gl s a8 sladle slaws ol S p’y sl 0
303z oS oy el GlEl Dsline glaal b s Il gL
Wi govn S Gl gy 0l 6ﬁ§o)'\.)dldél.<o>\> slds
Ay JLSas b L s s Lad W (e sy s
ol sl ol i s ol s S e s 5l s el 4 S
A& eslezs! DIP! S5le 5 SISPL jastli acls (5l Gods

1- Drought Index Pakage

IYAF Ll =YY o lows —o233L JUw

Yv

352N
WEEIN

o 25 5
S e 1|1 15

N&A:)ymd'@|k®y—\p

Figurel.Geographical location of the study area.
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Table 2. Percentage frequency of each moisture status based
on SPI, in considered periods in Senobar Station.

v U s moisture status Lash s
Wet  Normal Drought
Total Period .
1419 7381 11.9 05 I
(1967-2009)  (\yAA-YYY¥S)
1428 7857 7.14 1967-1981 S 1S
21.42 71.42 7.14 1982-1995 VFSY ) FVE
714 7142 21.42 1996-2009 VO FAA
3 .o
i - . 0y =1.39+1.593@,,
I +
5, . RT=0.61
ik + . =5
:3 X ‘3’ Sig=0.00
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Figure2. Sediment rating curve of total period in Senobar
watershed.
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Figure3. Sediment rating curve of normal period in Senobar

watershed.
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Figure4. Sediment rating curve of drought period in
Senobar watershed.
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Table 4. Mean of daily suspended load (ton/day) in different

period and based on drought situation.

SAFAA SATVE TR

\YVO Y2 \YY7 statue

s

1996- 1982- 1967- )
2009 1995 1981

25.3 20.34 47.86  Total years sl Js
0.55 9.38 1.68 Dry years i gladla
31.47 20 59.8  Normal years Jb ;5 ladl

23 30.25 19.78  Wetyears < b sladle

e&‘u&'ﬁudbw;b 0 dilye,y 25w —0J g

A5
TableS. Daily mean discharge in different periods in

Senobar station

.\. h,\»l ~ .
L) B 22 Period

o 053
Mean daily discharge(m?/s) 7
0.6 1967-1981  \yfs_yys.
0.5 1982-1995 VY PVE
0.36 1996-2009 YYFVO— ) FAA

BLRPL LI 4..\%\.3.0 ‘5|ﬁ R~ g)‘,.aJT @b—?d;.\:—-
ks -3
Table6. Results of Man-Whitney test to comparison of

sedimentation in different periods.

s mn el periods Laey 53 Lish Ll

Significant Moisture
level situation
0.000 First- Second 53 5 Js!
0.000 First -Third ¢ 5 Jsl I
0.000 Second- Third ¢ 5w ps2 total
0.000 First- Second  ¢5> 5 Jl
0.261 First -Third s 5 Jsl  Jsis
0.000 Second- Third ¢ ps2 drought
0.000 First- Second 53 5 Js!
0.000 First -Third ¢ 5 Jsl Jle
0.702 Second- Third ¢ w5 32 normal
0.000 First- Second ¢33 5 Js
0.324 First-Third 5w 5 Jl wsb
0.000 Second- Third ¢ ps2 wet
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Figure5. Sediment rating curve of wet period in Senobar
watershed.
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Table3. Evaluation indices values of different models of

suspended sediment load estimation in Senobar station.

RMSE CNS R? Model Jbe
539.6 0251  0.61 Total Period . L7455 s
7169  0.097  0.58 Wet years skl
b
527.6 0.249  0.61 Normal years Jb s sldla
7.434 0.720 0.51 Dry years it sldla
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Figure 6. Land use map of Senobar watershed in 1967-1981
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Figure 7. Land use map of Senobar watershed in 1982-1995
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Table7. The results of Wilcoxon test to comparison of

sedimentation in different period in match rainfall events.

s ine Clz““ Comparison
Significant level

J)j.n 6[.@5)35

period aslie

0.011 First- Second 52 L sl ey
0.001 First -Third ey b sl ey
0.79 Second- Third e bpsd oo

(ol DS gy 350 3 JINST e O g A Jsdr
R olis \)ﬁj’uﬁ o) 4> SVl Sy 9 (2O

S 9 @3 il Dlmis Ly, a5 s A g
e o), Yl
Table8. Results of trend test for the annual precipitation,

discharge and sediment in Senobar watershed

bk parameter Test Z  Sens slope

ok precipitation -0.43 -.648
= discharge -2.33" -.011

S sediment -1.52 -53.466

#%90 Oluebl CEM 03 S5 e

*Significant at 95% confidence level
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Table10. Type and percentage of land use changes in

different periods in Senobar watershed

“psdesd e ardsless
£ First period
Second to second
period to period ch
third period ange type S
G UV N W SRR JUES B W
Changes (%) Changes (%)
farming to ; -elys
2.79 2.97 g g« el
Gardening
Farming to 5 Selys
0.508 13.30 g Sl a el
rangeland
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Abstract

Effects of Precipitation and Land Use Changes on Sediment Yield
(Case Study: Senobar Watershed- Torbat Heydarieh)

M. Azarakhshi' , A. Mosaedi?, M. Bashiri®, and R. Ojaghloo Shahabi*
Received: 2015/11/29  Accepted: 2016/11/21

Soil erosion in the watersheds is a function of some factors such as climatology, topography, soil type
and land use. Within these factors, the importance of precipitation because of its high variation and land use
because of the role of humans on community development is very clear. In this research, the precipitation,
discharge and sediment data in a statistical period from 1967 to 2009 were used. Drought situation was
calculated by standard precipitation index with 3 months’ time scale. Land use maps were prepared in
three periods based on satellite images, and the changes of land use between these periods were compared.
Results showed that the area of rangelands and farms from initial to final section of study period varied
from 14% and 21% to 41% and 11%, respectively. Significant difference in sedimentation rate is visible
between initial and final sections of study period. Percentage of drought occurrence increased to triple from
initial to final period. The result of Mann-Kendall test showed a negative trend for watershed discharge at
95% significant confidence level. Therefore, it seems that increasing drought occurrences and therefore
decreasing runoff and change of farms to rangeland, caused to the decreasing suspended sediment load in
Senobar watershed.
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