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1- Soil and Water Assessment Tool
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1- Sequential Uncertainty Fitting, version 2
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Figure 1. The study area location in Kurdistan province and Iran.
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Figure 2. Map of land use and land units of the soil in Gheshlagh dam basin.
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Figure 3. Digital Elevation Model of Ghashlagh dam basin.
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1- Hydrological Response Unite
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3- 95 percentage prediction uncertainty
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Table 1. The statistical characters of observed amounts of runoff, sediment, nitrogen and phosphorus in

Khalifetarkhan and Chehelgazi stations.
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Table 2. The optimum values of the parameters in the simulation of runoff, sediment, nitrogen and

phosphorus.
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Figure 4. (a) Phosphorus calibration in Khalifetarkhan station, (b) Phosphorus calibration in Chehelgazi
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the Khalifetarkhan and Chehelgazi stations.
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Figure 7. The total amount of nitrogen (TN) (Kg ha") (a) The total amount of phosphorus (TP) (Kg ha") in 57

subbasins of Gheshlagh dam basin (b).

3 R B A 5ol s s Sl
UL 5 sl e 2 celyy s g
3 () O 5 spaee 31 B 4 (Y0)0)
23 b 5 055, St Oljes &S L)l e 0Ly
AL o el b Sl ol glls sble
5 QX0 Cu Oezen (V5 VE)
ole Ciyda oS e e OLiS (Yer0) Ol
S S e s ooslS slages Sl plde
Sl el cal s ol Ll MK 6008
sl b (St Sles sar
S wmdls S ol e S o Sl
s e g pl Cynae s ool e J:;L?
U5 odal ozt ml a5 L socal 51(TA)
o= ileans 53 SWAT Jue & 54500 Ol
Bye OIS A ol adsm 5o hed 5 O35

k:aws" Ob‘jA..J ‘-}40.-9

¥

oHon ol B el Dde Sl 4 s L

Ao as e S8 Sole S ua Caasy ey
St ol Syl Ol 428 L3l e GOLE3
2SS e S A 5 05555 b gaeee)
Sl Ll B ge el 5 b 5 (e
oV s (Feev b NAAY sladle b ol
S5 0L s Al e OIS e sl wb e s
adles 3590 Lole Chyyda Olhe o St &S
i s el e o Sk
YV 3 V8 EA ©O) &Y YV 00 sl laas s>
ALV g goms 5 Laadm 5 ol 5 3l 13
JS 5> Sbt s pobis Sb e SIS 0 SAlS
St by LS pfjltS VEME Sldde as 4>
Loy Yoosgds sl Soleay 5 Llosls jolas]
S A JS8) dsl o as e Sl ule Cdyyda

Slls 4d Ol or N3 & Olaes ble o



S NS g (6315 e D

0

20
1Kilometers

/ —— MAINRIVER
;[ dam

7 subs1

TN_TP_Kg_h
10-3
136

69

. 0-12

. 12-17

NS A b5 5 OV 55 G p p S S S hd 9 055 50 L panome) S polis 508 Oy A IS
Figure 8. The amount of soil nutrient loss (the sum of nitrogen and phosphorus loss in Kg ha™) in 57 subbasins

of Gheshlagh dam basin.

S e ole Cdjyua J 28 ke oS das e
(e Slles g OIS du ol as
Wlind 5 015 plad lasS JiS 5 el
3 S 5 Slm 4 S 555lES ey LikS
Wby, Jsb o Sl adbn S oosbel Sulg o
5 Ols i Cdyda a4 ol 4 S b .
2,5 Aal gt SaS e Qe 4 3555 5 ad s Hhud
LS 338 e slety asn ol sl 53 al ol
szt B s Jbe & e slag b &1
oS e gba g, JLS o aas S sl
ol DM e s sl Sl
jasﬁiji@u‘éﬁu.é,\.ﬂyb;ﬂu
PalE OLRaasn 5 ol Olade sl O

el 3311y el g ol oo G 3

1.Abbaspour, K.C., Rouholahnejad, E.,
Vaghefi, S., Srinivasan, R., Yang, H., and
Klove, B. 2015. A continental-scale
hydrology and water quality model
for Europe: calibration and uncertainty
of a high-resolution large-scale SWAT
model. J. Hydrol. 524: 733-752.

ay

IS (5 5
Jhe glac LB 5l eslanal L ol asdlas s

Ul Candy (opws 53 glaesls 5 SWAT
5 Oisfe) S plie ole Co,us 5 g
oo Ol S Ol 53 B3 A 4 s (i
2 e jole Cd s Gble 4l e 5 A
S Gl Gbas 5 5 g ad s e
Je o8 o> 0L Ghagsy opl S JS5sba 208
3 sy Sl Glead 0 Jp3 B =l
303wl Ghme b 5 &I Ois 8 el
Jbe 3l eslaal L) melael 5 ol dd> s
ol 4 2l 0L S piaan ol anils (SUFI-2
Sad s 15 e Sl LIS sbay Ll e ks
e O a0 5 paed (gdre Slge DU B3 51 Sl e
O sy ol @l sl eon sd 88

2.Aditya, S., and Williams, FR. 2010.
Evaluation of best management practices
in Millsboro pond watershed using soil
and water assessment tool (SWAT)
model. J. Water Resour. Prot. (JWARP)
2:403-412.



WAV (1) 2 jlond dA) s sy adgi 9 S8 Ca a4y pul

3.Arnold, J.G., Srinivasan, R., Muttiah,
R.S., and Williams, J.R. 1998. Large area
hydrologic modeling and assessment part
I: model development. J. Am. Water
Resour. Assoc. 34: 1. 73-89.
4. Birlund, 1., Kirkkala, T., Malve, O., and
Kéamadri, J. 2007. Assessing the SWAT
model performance in the evaluation of
management actions for the implementation
of the Water Framework Directive in a
Finnish catchment. Environ. Model Sof.
22:5.719-724.
5.Bouraoui, F., Galbiati, L., and Bidoglio,
G. 2002. Climate change impacts on
nutrient loads in the Yorkshire Ouse
catchment (UK). Hydr. Earth Sys. Sci.
6:2.197- 209.
6.Chen, Y., Shuai, J., Zhang, Z.H., Shi, P.,
and Tao, F. 2014. Simulating the impact
of watershed management for surface
water quality protection: A case study on
reducing inorganic nitrogen load at a
watershed scale. Eco. Engi. 62: 61-70.
7.Cheng, H., Ouyang, W., Hao, F., Ren,
X., and Yang, S. 2006. The nonpoint
source pollution in livestock breeding
areas of the Heihe River basin in Yellow
River. Stoch. Environ. Res. Risk Asses.
21:3.213-22.
8.Dregne, H.E. 1992. Erosion and soil
productivity in Asia. J. Soil Water Cons.
47: 8-13.
9.Etaraf, H. 2000. Effects of the operation
of loess soil land on fertility and soil
erosion of Maravetappe, M.Sc. Thesis,
Department of Rangeland and Watershed
Management.  Gorgan  University  of
Agricultural Sciences and Natural Resources.
121p. (In Persian)
10.Ghaffari, G., Keesstra, S., Ghodousi, J.,
and Ahmadi, H. 2010. SWAT-simulated
hydrological impact of land-use change
in the Zanjanrood basin, Northwest Iran.
Hydro. Proc. 24: 7. 892-903.

11.Gassman, P.W., Reyes, M.R., Green,
C.H., and Arnold, J.G. 2007. The soil
and water assessment tool: Historical
development, applications and future
research  directions. T. ASABE.
50: 4. 1211-1250.

AL

12.Gikas, G.D., Yiannakopoulou, T., and
Tsihrintzis, VA. 2005. Modeling of
nonpoint source pollution in a
Mediterranean drainage basin. Environ.
Model. Assess. 11:3.219-233.

13.Lam, Q.D., Schmaltz, B., and Fohrer, N.
2012. Assessing the spatial and temporal
variations of water quality in lowland
areas, northern Germany. J. Hydrol
438-439: 137-147.

14 Lenhart, T., Fohrer, N., and Frede, H.G.
2003. Effects of land use changes on the
nutrient balance in mesoscale catchments.
Phy. Chem. Earth. 27: 9-10. 645-654.

15.Massoud, M. A., El-Fadel, M., Scrimshaw,
M.D., and Lester, JN. 2006. Factors
influencing development of management
strategies for the Abou Ali River in
Lebanon-I: spatial variation and land use.
Sci. Total Environ. 362: 15-30.

16.McElroy, A.D., and Chiu, S.Y. 1976.
Loading function for assessment of
water pollution from nonpoint sources.
Environ. Prot. Age. 12: 76-151.

17.Mhajy-Ashjae, M.H. 1984. The principles
of land evaluation. Ministry of
Agriculture, Department of Agricultural
Research & Education, Soil and Water
Research Institute. Publication 655,
Tehran. 87p. (In Persian)

18.Naramngam, S., and Tony, S.T.Y. 2013.
Environmental and economic implications
of various conservative Agricultural
practices in the little Miami River basin.
Agri. Water Mon. 119: 65-79.

19.Neitsch, S.L., Arnold, J.G., Kiniry, J.R.,
and Williams, J.R. 2013. SWAT user
manual, version 2012. Texas Water
Resources Institute Technical Report.
A & M University. Texas. USA. 340p.

20.Neitsch, S.L., Arnold, J.G., Kiniry, J.R.,
Williams, J.R., and King, K.W. 2002. Soil
and Water Assessment Tool Theoretical
Documentation-Version 2000. Grassland,
Soil and Water Research Laboratory,
Agricultural Research Service and Black
land Research Center. Texas Agricultural
Experiment Station. Temple, Texas. 245p.



S NS g (6315 e D

21.Neitsch, S.L., Arnold, J.G., Kiniry,
J.R., and Williams, J.R. 2011. SWAT
user manual, version 2009. Texas
Water Resources Institute Technical
Report. A & M University. Texas, USA.
340p.

22.0mani, N. 2006. Modeling the
estimation of sediment potential input to
reservoir by using of satellite imaging
and SWAT model. M.Sc. Thesis of
Sharif University. 130p. (In Persian)

23.0mani, N., Tajrishi, M., and Abrishami,
A. 2007. Simulation the flow of rivers
using the SWAT model and GIS.
Seventh  International  of  River
Engineering. University of Chamran,
Ahvaz. 8p. (In Persian)

24 Pourabdollah, M., and Tajrishi, M. 2008.
Modeling the erosion of catchment by
RUSLE and SWAT models. Seventh
International ~Conference of Civil
engineering. 11p. (In Persian)

25.Ramos, M.C., Martinez-Casasnovas,
J.A. 2006. Nutrient losses by runoff in
vineyards of the Mediterranean Alt
Penede’'s region (NE Spain). Agric.
Ecosyst. Environ. 113: 356-363.

26.Rihanitabar, E. 2006. Nitrate, agriculture
and environment transportation. Tabriz
University Press. 156p. (In Persian)

27.Rostamian., R. 2006. Estimation of
runoff and sediment in Beheshtabad in
Northern Karun Using SWAT 2000,
MA thesis of soil science. Faculty of
Agriculture, University of Isfahan. 134p.
(In Persian)

0

28.Santhi, C., Arnold, J.G., Williams, J.R.,
Dugas, W.A., Srinivasan, R., and
Hauck, L.M. 2001. Validation of the
SWAT model on a large river basin with
point and nonpoint sources. J. Am.
Water Resour. Assoc. 37: 5. 1169-1188.

29.Shen, Z., Hong, Q., Yu, H., and Niu, J.
2010. Parameter uncertainty analysis of
non-point  source pollution from
different land use types. Sci. Total
Environ. 408: 8. 1971-1978.

30.Vander Zanden, M.J., Vadeboncoeur,
Y., Diebel, M.W., and Jeppesen, E.
2005. Primary consumer stable nitrogen
isotones as indicators of nutrient source.
Environ. Sci. Technol. 39: 7509-15.

31.White, K.L., and Chaubey, 1. 2005.
Sensitivity analysis, calibration and
validations for a multisite and
multivariable SWAT model. J. Amer.
Water Resour. Assoc. 41: 5. 1077-10809.

32.Williams, J.R. 1975. Sediment-Yield
Prediction with Universal Equation Using
Runoff Energy Factor. P 244-252. In:
Present and Prospective Technology for
Predicting Sediment Yield and Sources,
US Department of Agriculture, Agriculture
Research Service, Washington DC.

33.Yang, J., Reichert, P., Abbaspour, K.C.,
Xia, J., and Yang, H. 2008. Comparing
uncertainty analysis techniques for
aSWAT application to Chaohe Basin in
China. J. Hydrol. 358: 1-23.

34 Yousefifard, M., Khademi, H., and
Jalalian, A. 2007. Soil degradation
through land use changes of rangeland
in Cheshme Ali area of Charmahal and
Bakhtiari province. J. Agri. Sci. Natur.
Resour. 14: 1. 1-10. (In Persian)



J. of Soil Management and Sustainable
Production, Vol. 8(3), 2018
http://ejsms.gau.ac.ir

Gorgan University of Agricultural
Sciences and Natural Resources

The Soil Nutrient Loss Simulation in Gheshlagh Dam Basin Using SWAT Model

S. Shirzadi' and *G. Ghaffari’

'M.Sc. Graduate, Dept. of Watershed Management Engineering, Sanandaj Branch, Islamic Azad
University, Sanandaj, Iran, *Assistant Prof., Dept. of Watershed Management Engineering, Sanandaj
Branch, Islamic Azad University, Sanandaj, Iran
Received: 11.07.2016; Accepted: 06.24.2018

Abstract

Background and Objectives: One of the harmful effects of erosion processes is soil nutrient
loss by runoff and sediment. Nitrogen and phosphorus are the main nutrients of soil in
watersheds, but the accumulation of these elements in rivers and channels is the one of the most
important issues in the nutrient soil loss, that can lead to the growth of aquatic plants, algae and
led to Eutrophication phenomena. The aim of this study is to simulate the amount of total
phosphorus and nitrogen that carried by runoff and sediment in the sub-basins of the Gheshlagh
dam basin, mapping of nutrient loss in the basin and determining the critical sub-basins using
the Soil and Water Assessment Tool (SWAT) model.

Materials and Methods: To simulate the sediment load and the amount of soil nutrients loss,
continuous and semi-distributed SWAT model was used. For this purpose, at first the DEM,
network of streams, land use and soil maps were collected. The climate, soil and management
databases were prepared for Gheshlagh dam basin. The observation data of runoff, sediment and
water quality of 1993 to 2003 years were used for model calibration and those for 2004 to 2007
years were used for model validation using the SUFI-2 algorithm.

Results: The results showed that the SWAT model has simulated discharge, sediment,
phosphorus and nitrogen in Gheshlagh dam basin very well. For example, the R*, NS, r-factor
and p-factor coefficients for monthly runoff calibration in Chehelgazi station were estimated
0.80, 0.72, 0.78 and 0.52 respectively and in Khalyfetarkhan station 0.82, 0.74, 0.80 and 0.54.
The coefficients for phosphorus in Chehelgazi station are 0.68, 0.63, 0.39 and 0.55 respectively
and in Khalyfetarkhan station 0.69, 0.66, 0.55 and 0.49. The organic nitrogen, nitrate, organic
phosphorus, soluble phosphorus and mineral phosphorus were estimated to be 323, 12, 48, 0.18
and 71 kg per hectare, receptively. The sub-basins with highest sources of soil loss are 50, 47,
43, 51, 48, 34 and 31 sub-basins, respectively, which are the source of about 30 percent of total
nitrogen and phosphorus load in the basin.

Conclusion: The results showed that the model can be effectively applied to determine the
critical sub-basins with regard to nitrogen and phosphorus loss. The cultivated lands on steep
slopes in west of basin have critical situation in terms of soil nutrient loss. In order to control
soil nutrient loss of Gheshlagh dam watershed, the best management practices are reduction and
control of nitrate and phosphate fertilizers, conversion of agricultural land to rangeland or forest
in slopes and also creating a buffer zone along the river to reduce nitrogen and phosphorus
losses entering to the reservoir basin.
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