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Figure 1. Location of study area
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1- Socio-Hydroclimatology
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Table 1. Land use scenarios
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Table 2. Selected hydrological indices
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) ] Low flow pulse count
magnitude of flow remains below a lower threshold.

Hydrologic pulses are defined as those periods within a
year in which the flow drops below 25" percentile of all

daily values for the time period
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1- In the Marboreh Watershed the wettest and driest month’s flows are in April and September, respectively.
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Figure 2. Land use maps in the Marboreh watershed for different years
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Table 3. Areal distribution of land use /Land cover categories
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Land use 1377

Land use 1387
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Percent Area (km?) Percent Area(km?) Percent Area (km?) Land use
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1.36 36.97 1.02 27.57 0.83 22.46 (Orchard) =L
1.05 28.40 1.05 28.40 1.05 28.40 Outerop) Sew 355 5
51.54 1396.84 60.01 1626.20 69.94 1895.27 (Rangeland) &l
2.29 61.98 1.83 49.72 1.49 40.30 (Residential area) i ;Sens 31,1
100 2710 100 2710 100 2710 S e
Lage Ll i s 6yl
66.39 57.84 49.63 P b el 0 e
(Curve number AMC 11 )
AP

IYAY Hlo -+ o lows — o210 Jlw

Olnl ool (pwiigs 9 pgle



— ool Gloanline oo

T Gl o0

1
1
1
1
I
a I
. : =
-2; T Tlg 0y98 E I A KT 1™ fg
= S0 : 1250 &
é 40 | : 1 300
1
30 : 1 350
1
20 f i 4 400
1
10 | : 450
0 500
Ligs G 6> ey sy 137y 135y P 130y 130y P05 155 1305 30 P Py sy P38 Py Pany 3y s Ps s Pang FBsg T30 139,
Je
SWAT Jdw ;ﬁ‘:“"JL?:‘d 9 ;ﬁ‘:‘“b 093 Jb}«s—“ ‘_}5&
Figure 3. Calibration and Validation periods for the SWAT model
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Table 4. SWAT assessment results for calibration and validation periods
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Table 5. Results of the statistical tests over the historical and land use scenarios

ANCEYBIN Vol
Scenario 2 Scenario 1
Sen-slope p-value MK-Stat Sen-slope p-value MK-Stat Name of indices ~ Types of
indices
0.001 0326 -0.981 0.000 0817 -0.232 o O Sl
Maximum September flow
0.125 0070 1814 0107 0.080 1.752 “eS @by ol )
Low flow pulse count Ot~ b L
5.056%* 0.003 2964 2111 0.104 1.625 oS @By gl “xeS
Low flow pulse duration  Related to
0L b glasy, slisd 4 S 0L 2 b sl sl Cd Jow flow
0.029* 0.011 2.571 0.009 0.392 0.857 Jb s
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Table 6. Mean comparison of hydrological indices using t-test
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Abstract

Hydrological Indices Variability Based on Land Use Change Scenarios

H. Darabi', K. Shahedi?, K. Solaimani® and B. Klove*
Received:2017/01/21  Accepted : 2017/0723

In this study, hydrological indices variability due to land use change were assessed in the Marboreh
watershed. In order to prepare land use maps, maximum likelihood method was used in the ENVI software.
It was created land use scenarios based on land use maps and climate data. Then, after the SWAT calibration
and validation, flow discharge data, and hydrological indices were simulated and extracted for each scenario,
respectively. Statistical analysis carried out using Mann-Kendall and t-test for hydrological indices. The
results of Mann-Kendall test showed that in the first scenario, hydrological indices related to high flow
including high flow pulse duration, high flow pulses days per normal flow days and high flow pulses
duration per high flow has decreasing trends at the 1% significance level. All indices (except maximum
September flow, low flow pulses duration per low flow counts and high flow pulse count) in the second
scenario, and high flow pulse count in the third scenario and also except maximum September flow in the
fourth scenario, had decreasing trends at the 1 & 5% significance levels. The results of t-test revealed that
minimum April flow and maximum September flow in the first scenario altered at the 5% significance
level with scenario #2 and #4 scenarios, respectively. Low flow pulse count, low flow pulse duration, high
flow pulse duration, low flow pulses days per normal flow days had altered between #1 and #4 scenarios,
and high flow pulses days per normal flow days altered between #1 with #2 and #4 scenarios at the 1%
significance level. Generally, the results of this study in the Marboreh watershed revealed that hydrological
indices related to the minimum and maximum flows were decreased and increased due to land use changes,
respectively. Also, impacts of land use change on hydrological indices related to the minimum flows was

higher than hydrological indices related to the maximum flows.

Keywords: Marboreh watershed, High flow, Low flow, SWAT model, Mann-Kendall
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