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Figurel. The Location of Darreh Morid Watershed (the study area) in Kerman Province
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Tabel 1. Physiographic characteristics in Darreh Morid Watershed
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Table 2. Land cover condition in Darreh Morid Watershed
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Table 3. Percentage of Clay, Loam, Silt, and Stone in the hillsides and slopes
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Figure 2. Location of conservation measures in Darreh Morid Watershed
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Table 4. Values of MPSIAC model factors before and after conservation measures in sub-watersheds
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Table 5. Erosion and sediment changes in sub-watersheds
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Table 6. Specific Sediment and specific erosion before and after conservation measures
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Table 7. MPSIAC sediment classes changes before and after conservation measures
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Table 8. Results of paired T-test on sediment data in sub-watersheds

Paired Differences

95% Confidence Interval of

Mean Std. Deviation S“,f/'lgrzor the Difference t df Sig. (2-tailed)
Lower Upper
Pairt  ROSOBA- _yyy/..va. VAS/-YBOY AVLPYYY  —$VA/-A00 YSAVFAY  —Y/FVY ¥ KR

ROSOBB

LmoT 005 Ehew 4 pladl ¢ loww 5 Souw (slasis 3l 590
oS BAd gl Baind ol Glalllas l andl &S Ldg 03 S
shal Jl 3 eje sy Mg g Ghale Gl 08
O VIV 5Ske ialS (V0) Baios guls b (bli> Slles
Sl a8 Sojgdan 9 slojlo (yhbisul Cldas (4l
Slored Cul dibis p SB cbls ghasly cusdge
23,

dl.aso)?).:) 5 Yl Cgw) J.Jy u‘).».o dnld 4 d>gf L»
9V ooy o bl Gldas pbxl wype 05 jusul
Al s @ sl mdigwy WS ok 40 i 0o
2 s ool 35 5 gy W5 e | 4Sa] & g
oS g WS gy A (680 0je ) paw
dlhd@l))] PN uL.Lo.C dl l)J) Cawl ol p.{ (DI gw)
OB e 4 g Sl 38 ) a9 0dd sl e )
Lgﬁ dlasly 3B B9 o.))st;o Juo.c J.u.» Cas pw 0D
s el Blis Gldas pbsl ¥ g VY laojes ) )0
Pyl odd ¥ oas o 4 ¥ a0 5l gy (WS
35 5 S pel Sl Sllos bojes 0l
o5 Bojor o mhaw 3 Cgwy Glise o Cusl ord sl
ogMe Cuwl 0l oS BdCgwy WIS ol JWs 4 g 048
alisl plols 05 blas 1 an ;0 508 oddd S5 35l50 p
s qu 9 Slodis d),.ij 9 03¢ OLMA)I uLLo..C )] &9} O)‘
Sl ablis lles cusliol S x597 onimd oyl
b s w0 1) allls gy e ately audl
o lal o Lo,® Olyusd Voo g 40 il Gl b
il o Ol sy aaly Ll

» ban elsl Wl bl Slles pbl 5l

& Jl csSil by a5 2ol by bl 2950 (sl
s (pod 5 @S gpg) (2liwgy (sl dbul g adbaie
5 plsl bl 38wy Kjglan Slles b us el
e Sl B §) 55 915 35 5 s fSa Lol
Mg il e B S Sllas plnl 5
s 0okl a4 gy e Dyge pd Ll AL Cow,
dploe SO Slles gl Jlo o o5 AYSY/FA sae
2 odldl Al &y Cawy JS e ae g pl men 5l 45T W
o5 VWA s (Siglaw 9 (SSle Sldes i
Oiay 3l oy OVYWYAIFS sue b sae (pl cgles &S 5gd o

9 Canl 03 YEPOYIYA 222 oS sl o 3,91y MPSIAC
9 L;B slass L;}Ledl> &S ol dlius L};.I oM)oLﬁj
2 psbplen g 039 Cand dlge I phm ) Sleww
iyl oS Wlodis 4 joid il g o onlive oje>
Sldos Pl.?dl ol La:o] Lg\).g Tuouo L;»h»b pis
s lign ) Jlo 2 5 FEPVIE 508 oS by S
clas Slels o)l lgsen (VW) Cldlas dons b &Yl
sobglod g 0395 Cuyd d)lge I pdm > Sloww 5 (SB
A Sloads p jen an g o oalie oje> > o
O,gl &S ol La:o] dl).g oo Sl pas sxad ol
P )b calas (VANY) o jingh 5l Jols s b gols
3lge b duslie 3 (gylp50] Glles cusS § cuiS 350
9 S Slles plo)s (bl cilisee (slaojon )3 )50
) om0 ] ol oy lie ik 5| (il
oles » Bang Joe )3 Sl 9 S glainys 309
9 Cuwl oddicw 50 el 5 olds plool p3¥ cdd ol
Sizdls B3, 3l ol5ylaS &S (sloh-g> s 4 jgboyran
VoS e oles U glislie a4 Ol oy s &


http://dx.doi.org/10.52547/jwmr.13.25.40
http://jwmr.sanru.ac.ir/article-1-1133-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-14 ]

[ DOI: 10.52547/jwmr.13.25.40 |

Ol 030> 9 s00l5 BT (2o oy
YV VEN ylianls g 5les /Y0 oyl /235w Jlo juul 055 o pte doliimng}

&l

1. Abdullah, M., R. Feagin and L. Musawi. 2017. The use of spatial empirical models to estimate soil
erosion in arid ecosystems. Environmental monitoring and assessment, 189(2): 1-17 (In Persian).

2. Afshani, S.A.R., M. Norian and M. Mahdavi Zafarghandi. 2010. SPSS17 Applied Reference. 3" ed.
Bisheh Press, Tehran, IRAN, 437 pp.

3. Agriculture, Jahad Organization. 1999. Integrated Studies of Dareh Morid Watershed. Kerman
Agriculture, Jahad Organization, 86 pp.

4. Ahmadi, H. and A. Mohammadi. 2010. Evaluation of Sediment of EPM and PSIAC Models Using
Geomorphology Method (case study: Dehnamak Watershed). Range and Desert Research, 17(3): 340-
352 (In Persian).

5. Ahmadi, H., M.R. Servati and A.M. Noormohamady. 2011. Sediment and Erosion Estimation Using
EPM and MPSIAC, Using Geomorphological Method and GIS in Baghareh (Torbate Heydarieh)
Catchment Basin, Journal of Geographical Science, 14: 24-33 (In Persian).

6. Amini, S. 2010. Estimation of erosion and sediment yield of Ekbatan dam drainage basin with
EPM,using GIS. Earth Sciences, 2: 173-180 (In Persian).

7. Amiri, F., H. Arzani, M.R. Chaichi, J. Khajehuddin and M. Frahpour. 2009. Efficiency of mpsiac and
epm models for assessment soil erosion in range suitability. Rangeland, 1(3): 138-154 (In Persian).

8. Anache, J.A., C.G. Bacchi and T. Alves-Sobrinho. 2014. Modeling of (R) USLE C-factor for pasture
as a function of normalized difference vegetation index. European International Journal of Science
and Technology, 3(9): 214-221.

9. Borooshke, E. and M. Arabkhedri. 2015. Evaluation of MPSIAC and EPM Empirical Models in
Western Azarbaijan Province based on Sediment Surveying Behind Small Dames. Watershed
Engineering and Management, 7(3): 265-273 (In Persian).

10. Divsalar, A. et al. 2012. Assessment of sediment and the environment factors affecting the Erosion
Using MPSIAC in GIS (case study: Soleghan watershed, Qom province). Journal of Watershed
Management Research, 4(7): 101-113 (In Persian).

11. Efthimiou, N. and E. Lykoudi. 2016. Soil erosion estimation using the EPM model. Bulletin of the
Geological Society of Greece, 50(1): 305-314.

12. El Mouatassime, S., A. Boukdir, 1. Karaoui, G. Skataric, M. Nacka, A. Khaledi Darvishan and V.
Spalevic. 2019. Modeling of soil erosion processes and runoff for sustainable watershed management:
Case study Oued el Abid Watershed, Morocco. Poljoprivredai Sumarstvo, 65(4): 241-250.

13.FAO. 1976. Conservation in arid and semi-arid zones. Food and Agriculture Organization of the
United Nations, chapter3, 20 pp.

14.lsazadeh, L., R. Sokouti, M. Homaee and E. Pazira. 2012. Comparison of empirical models to
estimate soil erosion and sediment yield in micro catchments. Eurasian Journal of Soil Science, 1: 28-
33 (In Persian).

15. Ghazavi, R., Y. Maghami, S. Sharafi, A. Vali and J. Abdi. 2012. Comparsion of EPM, MPSIAC and
PSIAC models for estimating sediment and erosion by using GIS (case study: Ghaleh-Ghaph
catchment, Golestan province). Geography and Development, 27: 30-32 (In Persian).

16. Ghobadi, Y. 2011. Determine of correlation coefficient between EPM and MPSIAC models and
generation of erosion maps by GIS techniques in Baghmalek watershed, Khozestan, Iran. 5%
symposium on advances in science and technology. Khavaran higher-education institute, Mashhad,
Iran, May 12-14.

17.Ghodrati, A.R. and M.T. Nezami. 2011. Estimating the Sedimentation Coefficient in Shafaroud
Watershed of Guilan. Journal of Watershed Management Research, 2(4): 83-94 (In Persian).

18. Hadley, R.F. and D.E. Walling. 1984. Erosion and sediment yield: some methods of measurement and
modeling, Cambridge University press, Cambridge, England, 560 pp.

19. Hakimkhani, SH. 2002. A Review of Studies and Thesis done on the PSIAC in Iran and Criticism on
them and Providing Instructions to use it. Department of Natural Resources. Tehran University.

20. Haregeweyn, N., J. Poesen, J. Nyssen, G. Verstraeten, J.D. Vente, G. Govers, S. Deckers and J.
Moeyersons. 2005. Specific sediment yield in Tigray-Northern Ethiopia: Assessment and semi-
quantitative modelling. Journal of Geomorphology, 69: 315-331.

21.Hashemi, A.A. and M. Arabkhedir. 2007. Evaluation of EPM model by sediment measurement in
reservoirs of small dams. Science and Technology of Agriculture and Natural Resources, 42: 345-355.

22.Johnson, C.W. and K.A. Gebhardt. 1982. Predicting sediment yield from sagebrush rangelands.
Proceeding of workshop on estimating erosion and sediment yield on rangelands, Tucson, Arizona,
March 1981 US Department of Agriculture, Agricultural Reviews and Manuals, Western Series, 26:
145-156.

23.Moradi, M., D. Ghonchepour, A. Nohegar and V. Mahmoodi Nejad. 2011. A comparison of the
MPSIAC and EPM models for Estimating Erosion and Sediment in the Poorahmadi Catchment.
Environmental Erosion Researches, 1(4): 54-68 (In Persian).

24. Mohamadi, G.B., M. Mashayekhi and M. Habibi. 2007. Economic evaluation of breakwaters built on
Lar River (Tehran province). Journal of Geographical Research, 85: 114-138 (In Persian).


http://dx.doi.org/10.52547/jwmr.13.25.40
http://jwmr.sanru.ac.ir/article-1-1133-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-14 ]

[ DOI: 10.52547/jwmr.13.25.40 |

Ol 030 9 30L3 KIS ¢ 26an0 plogy
FA cerssrssssssasssssinens St das gl ;d MPSIAC 55 Jao 5l ookl b o msogu) (oM g iolwd puds p g b0l Gllas 136 o)y

25.Nejabat, M., G. Ghahari, A. Vali and H. Keshavarz. 2016. Assessment of distributive effects of
watershed management practics on catchments sediment yield and soil erosion by empirical models
(Kelestan basin, Fars province). Agricultural Research, Education and extension Organization. Soil
Conservation and Watershed Management Research Institute, 100 pp (In Persian).

26. Parehkar, A., N. Behnam and M. Shokrabadi. 2013. An investigation survey on MPSIAC model to
predict sediment yield in Iran. Research Journal of Environmental and Earth Sciences, 5(6): 342-349.

27.PSIAC. 1968. Factors affecting sediment yield and selection and evaluation of measures for the
reduction of erosion and sediment yield. Pacific Southwest Inter-Agency Committee (PSIAC) report
of the Water Management Subcommittee, 27 pp.

28.Rahimi, M., M. Soufi and H. Ahmadi. 2012. Evaluation of Watershed Measures with WOCAT
Program in Dejkord Basin. Journal of Water and Soil, 26(1): 1-10.

29.Rastgoo, S., B. Ghahraman, H. Sanaeinejad, K. Davari and A.S. Khadashenas. 2006. Estimation of
Erosion and Sedimentation of Tang-e-Kenesht Basin with Empirical Models of MPSIAC and EPM
using GIS. JWSS, 10(1): 91-103 (In Persian)

30. Refahi, H.GH. 2005. Water Erosion and Controlling, 5ed Edition, University of Tehran press, Tehran,
Iran, 550 pp (In Persian).

31.Reynard, K.G. and J.J. Stone. 1982. Sediment yield from small semiarid range land watersheds.
USDA-SEA-ARM, Western Series-No: 26: 129-144.

32.Sadug, H. 2015. Determining the Erosion in Kahman Drainage Basin Using EPM, BLM and Fargas
Models. Hydrogeomorphology, 1(2): 137-154 (In Persian).

33.Shade, P. 1986. Sediment yield of three drainage basins in Guam. In proceeding of the fourth federal
interagency sedimentation conference. March 24-27, 1986, Las Vegas, Nevada. 252-260.

34. Spalevic, V. 2011. Impact of land use on runoff and soil erosion in Polimlje. Doctoral thesis, Faculty
of Agriculture of the University of Belgrade, Serbia, 260 pp.

35. Tahernezami, M. and M. lzadi. 2013. Estimating the amount of erosion using the EPM and MPSIAC
models in the basin of Karaj dams Shahrestanak. International journal of Agriculture and Crop
Sciences, 12(6): 773-777.

36. Walling, D.E. and B.W. Webb. 1988. The reliability of rating curve estimate of suspended sediment
yield: Some further comment. In: Sediment Budgets (Proc. of Porto Symp. Dec.1988) IAHS Pub
1(174): 330-350.

37.Van Rompaey, A.J.J., G. Verstaeten, K. Van Oost, G. Govers and J. Poesen. 2001. Modeling mean
annual sediment yield using distributed approach. Earth Surface Processes and landforms, 26: 1221-
1236.

38.Walling, D.E. 1994. Measuring sediment yield from river basins, in: R. Lal (Ed.), Soil erosion
research Methods. Soil and Water Conservation Society Pub. 2" edition, 83 pp.

39. Walling, D.E. and A.L. Collins, H.M. Sichigabula and G.J.L. Leeks. 2001. Integrated assessment of
catchment suspended sediment budgets. A Zambian example land Degradation and Development, 12:
387-415.

40.Yong Ming, L., C. Peng and C. Can. 2014. The Succession characteristics of soil erosion during
different vegetation succession stage in dry-hot river valley of Jinsha River, upper reaches of Yangtze
River. Ecological Engineering, 62: 13-26.

41. Zabihi Silabi, M. and A. Khaledi Darvishan. 2021. Qualitative Evaluation of IntErO, EPM, MPSIAC
and RUSLE Models in Order to Select the Optimal Models for Different Conditions for Description of
Detailed Executive Watershed Management Services. Extension and Development of Watershed
Management, 9(32): 51-66 (In Persian).


http://dx.doi.org/10.52547/jwmr.13.25.40
http://jwmr.sanru.ac.ir/article-1-1133-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-14 ]

[ DOI: 10.52547/jwmr.13.25.40 |

Journal of Watershed Management Research, Vol. 13, No.25, Spring and Summer 2022 ............oouiiiiiiiiiiieieieieeeene 49

Investigation of the Effect of Watershed Management Operations on Erosion
Change and Sedimentation Class, using MPSIAC Experimental Model
in Semi-Arid Regions

Peyman Madanchi!, Kaka Shahedi? and Hamzeh Saeidian®

1- Assistant Professor, Soil Conservation and Watershed Management Research Department, Kerman Agricultural
and Natural Resources Research and Training Center, Agricultural and Natural Resources Research and Training
Organization, (Corresponding author: peymanmadanchi@gmail.com)

2- Professor, Department of Watershed Management, Sari Agricultural Sciences and Natural Resources University
3- Assistant Professor, Soil Conservation and Watershed Management Research Department, Kerman Agricultural
and Natural Resources Research and Training Center, Agricultural and Natural Resources Research and Training
Organization
Received: 22 January, 2021 Accepted: 20 October, 2021

Extended Abstract

Introduction and Objective: Soil erosion is one of the processes that directly and indirectly
threatens our country's water and soil resources. Although this phenomenon is natural and it is
not possible to prevent it, but it is very important to know all the erosion processes and factors
that are involved in the production of sediment and the rate of erosion of watersheds. Main
objective of this study is to evaluate the effects of conservation operations on the change of
erosion and sedimentation class in Darreh Morid watershed in Kerman province.

Material and Methods: The study area is located in Darreh Morid watershed, as sub-watershed
of Halilrud watershed, near Baft city, Kerman province. In this study, the method of
recalculation of some parameters of the MPSIAC model before and after the implementation of
conservation operations was used. After determining the locations of conservation operations,
maps of experimental model factors were prepared before and after conservation operations, and
then the amount of sediment before and after conservation operations in each sub-watershed
was calculated.

Results: the amount of sediment in sub- watersheds 1, 2, 3 and 4 decreased from 1094.05,
697.60, 670.25 and 576.88 to 516.79, 386.70, 398.47 and 444.81 mkm?, respectively.
Meanwhile the amount of sediment in the whole watershed reduced from 932.42 to 663.35
m3/km?. Regarding sedimentation class, the results showed that in sub-watersheds 2, 3 and 4, it

was reduced from IV to Ill. There is no change in sub-watershed 1 and the whole watershed.
Conclusion: After ensuring the normality of the data by Kolmogorov-Smirnov test using
descriptive statistical indices and paired t-test in SPSS17 software, the results were analyzed and
significant changes were performed. The results indicated that the difference between the means
is not zero and therefore the zero assumption is rejected. In other words, according to the
averages, the implementation of conservation operations had a positive effect on reducing the
sedimentation class and the amount of erosion, and the data had a correlation of 79%.

Keywords: Darreh Morid watershed, Experimental Model, Sedimentation Class, Soil
Conservation
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