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Abstract

Introduction

Although soil erosion in natural ecosystems takes place very slowly, yet its cumulative effects on soil productivity are
significant in the long term, and even very low rates of erosion cause loss of considerable amounts of soil during the course
of many years. Based on statistics presented during the past 40 years, about 30% of agricultural lands in the world have lost
their fertility due to erosion and have turned into non-arable lands (Pimentel and Burgess, 2013), and approximately 75
million tons of fertile agricultural soil is lost every year (Eswaran et al., 2001). In another report, it has been stated that about
10 million hectares of agricultural lands in the world lose their productive capacity annually and become non-cultivable lands
(Lal, 2001).

Materials and Methods

SWAT model was used to simulate the effect of soil erosion on dry wheat yield. For this purpose, after model calibration and
validation, the following five scenarios were defined to quantify the effects of erosion on rainfed wheat yield: (1) current soil
depth, (2) removing 5 cm, (3) removing 10 cm, (4) removing 15 cm, (5) and removing 20 cm of current topsoil depth in soil
database.Accordingly, a regression relation was established between surface soil erosion and wheat yield.

Results and Discussion

Regression analysis showed that for each centimeter of soil erosion, the yield of rainfed wheat was reduced by 15.1 kg equal
to 0.5%. The model results showed that the average specific erosion in the agricultural lands of the region is about 10 t/ha
(0.77 mm/year). Assuming that the erosion rate is constant over 100 years, about 77 mm of soil is destroyed, equivalent to a
loss of 116 kg/ha of dryland wheat yield. Considering the area under wheat cultivation (about 50,000 ha) in the study region,
it is estimated that 580 tons of wheat per year will be destroyed by erosion.

Conclusion

SWAT model was used to assess the effect of erosion on crop yield. The gradual decrease in horizon A depth of input soil
data to the model showed that with a decrease in the soil depth per 10 cm, the average yield decreased by 5%. It is suggested
that in subsequent studies, the results of this method can be compared and validated with the comparative plot method, as the
best field method in evaluating the effect of erosion on yield.
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Figure 1- Location of Tamr basin, land use map, location of meteorological stations and soil sampling site

axdlbs 3590 adg 40 e LS WaLS Judg pm Oladuin —) Jgia
Table 1- Properties of dominant soil types in the study area

JB el . . " . »

. b pogase p o oS So9d i S o) Cualss .
% ] 3 &l ] Kl SK oo,
() (S yioilo 2 p)5) (22) (20 2 rionjs) (22)  (20)  (rele)

P

0.19 1.27 1.52 0.8 7.8 64 25 0-25 Ap
0.18 1.32 0.44 0.6 7.9 64 28 25-50 Btk Jow e
0.15 151 0.37 0.6 8.1 67 26 50-100 Bk
0.18 1.25 0.84 0.4 7.6 55 26 0-20 A

Jow 8
0.17 1.32 0.23 0.3 7.5 53 26 20-100 C
0.21 1.23 0.76 0.4 7.4 59 28 0-30 Ap
0.18 1.44 0.37 0.5 7.5 60 25 30-90 Bkl  Jswcsiput]
0.14 1.52 0.31 0.5 7.6 63 31 90-150 Bk2




oy SWAT Jao 1 o3kl b o3 08 3,Sdos 0 S ol 8 51 b5,

sladlw) Ve coyan (o )liasl g (ol doye ol
oy (Youb (Yo Lo L) Yo o (VoA JIVe0Y
Y ) Jlo dw i e b odlitwl glosalin slaodls
SIS A5 BS J55 5 Jso )5 Zygd clgies (VoY
BlSSlm L o 5 e G pd lopadli g Jue

8)5 )8 2Ll 5)9e

Conbad pas Judoo —Y-Y-Y

o b sloa ] 8 syl el s emelS sla Jae
Loyl den (5,5 0jluil a5 25)l 5L3 (63bj (93959 sl yielsly
Silwdie g 5l (> medds sl pauja g s )8
swat-cup ,l5-8le y D9 o odlaiwl oyl 59l p (glyr osSao
Loy jl oslawl Ly aS Cusl (wsSae (gl o (9
3935 sl ol i g 0,00, 1y (rs (Bly (295
SWAT Jis (sla iy Cobad pis o (sl 3550
p-factor ;L .o eslawsl r-factor 5 p-factor jls. 4o jl
ple Loy AD Bagd ey &S Gl Slaalie dopd Sl
Sy Voo &y ol e o g 3,5 oo )8 Aty Cunlad
L el ply r-factor jeslis cusl pogllee asl 5Go3
I ol iy iy Caalal pie o )0 A0 3L Aol 4, SSle
2l p3aS ol Hlade dx pa g (bly slaodly 5wl Gl ol
8 bl el Jae y i o) LS Baias L
r-factor 4 s_o,5 £+ 5l i p-factor polie )3 imgh
ool (it 5 Je Jad BB S S ol VY 51 S
J(Abbaspour, 2015)

23 S 3,8dos o Glalwyd 51 (g jlwaps —F-Y-Y
030zl EPIC Jua 5 olS 15y (slodens (lyy SWAT o
US54 S il g jldund ol T il Lol 1S o
5y90 Jobo 0 SWAT Juw 0 aS xo cpl )l by
aS b, aile s ol SB el Sy e Jse sl e
Gos oigh SB sy Shg g 0395 45l (ABly Ll )
oS a5l i s 5 il dom o S
SdeolseS 1 o @lysl g aas o F) dnl SB iolu
Hsibo S Sl IS piroR 5l (S s ogune
SUs (S0lKe Bl gy f Jgmamne 35 1 ol
Sl (B398 Sl bgi 4y dagi L Liled S eolaisl (oxdaw
2 S Gee gl Jpasee 3,Shae y ilup A1 )
G lizee el b 0 SB (6099 (slaodld 4 by 00594
(7 in sl g bl (¥ ol o) e i () Jols

w3 P8 3 8es g Cawy «lilyy (gjlwams —Y-¥
SWAT e bawgs
Jso lyal g syl -V -Y-Y
Cunol diaoges o 9 (%55 des (sl p Jae G SWAT e
sl oamie OVL (65ygliS L gy bawgs oS
5505 35l a3 (Sojsdgn sl b (silodnd
DU e Ll 5 S5 (3l slacs S b ormy
5 Al (gly il 0ads &3l de SV b Jloj (slaoyed (ol
298y Jace JoLi 0313 05,5 Loz SWAT Jus gl
el g S Lt im0 sy 5 58 (S5 e9) o)
Ol g (o Cgby 0l (B9 Co o od ((S0)L)
3 o= (Neitsch et al., 2011) cwl Lo 590 (sl o>
3PS o gy V Jsiz) Sl 2)90 SleMbl (gl g
Arnold et ) ws ans g odlel Joullygiwd 5ab (63459 (slaodls
o L gooeo o3litl 5)50 owlilsn (sloolKin (al., 2012
ol ol slez 5 Styginns ot gy ol ol
DA duw g dd g 99,0 48 50 Sy ginww (oS! oy 1 09
093 33 4w (i)l ol (il g adg> 5l )1
() JSC5) Canl oas @ly ad g 5l 2 )b dae G g adg>

9 3d) (jlawdnd > Jio Cusla pie (Il olateay
S g =l Copio g 4 baye leMbl wls 5 Slos
g9 9 by fu)l5 S fuyl5 098 jlade 5 g5 Jolid
adlaio (5038 (B 5 659laS S lojl | 5,05
Lwdss yolio g lagy )b (¥ Jgiz) b Jao 3)lg 5 (6 )5lae
ol (800 g 035 dilaie Sk Jdo 40 oud odlaiwl 8 yas
S S (oS 503 deyje & (slas e 3l agl ke

Jie (il g (oxiwly -V-T-Y
Hyto 531m) ¥ (g g S 51 kil b Jas iy
&S SWAT-CUP 1 5la 5 B 13 (¥ des | Copaba pic
1 plosl ol LS aas ugSan (gilo S gy S
cwlio Cayd jn Laosly &S .(Abbaspour et al., 2004)
le)_) O 9 HJ\—;IQ) le)_» JAA IJ.ul AW JM .))|9 9 4pS
sotatodsy (xily Sl b (Prively puS 3 Sles g g
Cod Jho (el oad (ouwly syl (2L (2Lj))
Jse ilwans S 05 Gialejl Jatue claodls 5| (clasgame

! Configuring and Running
2 Digital Elevation Model (DEM)
3 SUFI-2



S5 G O Ol [1F++ Sl /¥ 0,93 /3 s [SB 5 O Gyt 5 g5l te i [ )5 9 g 5laE A

SWAT Juo slyal 3 byl Glasuin g b 5590 odld Y Joua
Table 2- Data required for the SWAT model

Oloud g oolito oy £
- 2948 6yl padis (lojls e 30 EW) (so98) oo
- Obads” lsl (659L58 sle> 1:100000 )l gp) das
wlhesd 9 S o St Ol bl (laglate Ul g 408 Ul g S ligdios dunogo 1:250000 Sk i
- edS” il ol s 5 o)l 1:50000 anll 4% A

Syt Gl g g Cushoy ol Ct s do> (S50

2013 52000 L ;|

2938 oolidlyn olojlo

oS ol lalate U lojls

gl ol e
gy (Jlo 13 shosalin Ul

ol glaosly

2013 52000 L | Sl il gladlaie T lojls S 031> 394 Sloanlie Cgus)
2013 15 2003 L. | SedS il (65,558 Sl slakaze o paE 3, Sas
20 PNE LS gl ddlaie 3 guly (£y5 Co o - Joua
Table 3- Typical crop managements for rainfed wheat at the study area
[ (M) )1 Sy ol Slilos
) b g (ol ol (3)5 2 b 55120 SinSk
o2 piiS odlsi 15 cls clles
osolty il S 13 p,SolS 5O + Ly 5 libad g JiSa )3 p,S5kS 100 odlsi 15 Jsl el 38
oy9l JuSa 53 p,55LS" 100 4,58 20 £93 > 58
DSl - S opde ol 20 s
oy9l JuSa 53 p,55LS"100 ule 20 pow ol 55
2 pAS 434510 Jyame cuils

9 =l g5 bas 3 olS oS co o RUE a5

Cwl & gid by il Ol}ﬁ-‘ thnsyﬁ

Cou g @b -Y

Jo (2wl g (ely V-

O)gmodey paiS 3y Slos g ailiy) ©ygoh 0w, 9 Uy,
ASY cw e walise plio ol p 538 (gjlwduss 4Vl
CLol ol 485 9 ogw) «lly) gilwdnd slp el 7 g
D= e 5 Comlus Jaloxs 51 03lital b oo (F Jgds) 25
P Kb et it g sl B jiell o pete value
Sl Al S35 jho & 5yl pvalue lade o>
2 Lo el o pSmlns ol 150t 2l o 4 jeite
Jmole (Sisle o pd o ie B)les ol Uly) (gilwannd
O oy Gres el 4398 1oy @l ol W
Jold gy )3 58y 09> A byye Lo jialil g s
5 S g ol anlal ) b gl (23 ekl o s
2 g talpl ) LISl g e Ly dslone )3 2o
slaslyolis g ccshy jasls puiS 5,Sles (gjlwdd

VATY) u)“l.o)f

hew SB cubus e e YO Gls (£ g o Sl
ol 5l el e s Jae (Larneyetal., 2009) ui ans
3)93 dl)g 2 f..\j ))Slo& 9 1)>] 4\)@‘» Oygody el
il pesuie Slej bygd (gl coplplo b (gjlwacs dl VY
olS 5 Slos 5l (2gs S s ya gl YW B Yo
Cowlbus Hlade ply jo paS 0,Slas polie puy b3l 2529
Canddy puS D)Slos 5 sl liee oy dlasly ol Bl
olS Aly aiy SWAT Juo oS conl S 4 pj¥ el
(V) 65 cap 5 (Opoe) Jewily 23y ol 2 )y (Gaer )
U5 cups o (Neitsch et al., 2011) &S o dpul>e
(W) sb)y a5 Jold 9 3)> S sl Shy 4 (S
Cosl (P yaud 9 N (J9yi) Sl (o5 g (1) (olod (A5
@ Cond (s LY Sepl @ w2g L (M) ghdal)
bl o)l olS Wiy 40 (ool s SB odaw ) slaayY
clb i s g SBocwaS jiald cel ol cwbks

Py (dare
Goer = I5;:||:-r - ¥z (\)
I5;:||:-r = RUE . H;:li’:m}'r! (Y)

¥; =1 — maxiw, &, n, p) (v)



A

SWAT Juwo 3 83liw] b o3 08 3 Sdos w S1& iolw,d 51 b5,

oL Wb 9 g woilily) (Piwly gl S (el )b - F oo
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Figure 3- The linear regression between the simulated and observed sediment loads (dashed line) and 1:1 line (solid line). n=394
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Figure 5- Effects of topsoil removal on wheat yield during the simulation time period
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Figure 6- The linear regression between the topsoil removal and wheat yield in molisols and inceptisols
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