L poey,
»\9’

¢ s T patus
AT, e
' ‘ S8l
* ® 2.8
SR gl it s Q’J/’O/é;/;jjrﬂ.;ﬁ_};um
S YAV YA L

3100l b oyl ! 30 SB (g Piswlu 3 3,447 9
HWSD g SoilGrids wests sbelub

Y PO e #®Y . .
G0 b ¢ (350, B T ol L shuao

Slgnl ol pen Sugd sl e pole (souSiils GIS g 590 51 o 09,5 Hbokiwl — )
Sleal lyen aupd oD (o pole (goaSisly GIS 5399 3| Lioxiaw 05,5 dluwl — ¥
Sleal lien aupd oD o pole (goaSisly GIS 5 390 3| Liomiaw 09,5 (658 (sommiild = ¥

by oSS

XY 9 Ao

g Conl e sl sla Ko ) o 4 oS i Sl o S5 inbep & casl olayeiS des 51 oyl
syt ] €5 3935 i  Cans Cots iyl 4 5500l 2 5B 5 e
i S sl ;3 35,08 (s oo 4 el 35 S8 il gllasl 61 5,5k 5 50 ol iien
S il 3ylp Bl p3b (imgs Ll) (ul )3 95 (335 )9S o 5 W] jlade | uslio 31,2 9
28,5 ol Sl 95 e 5 S o ¥ b s 515 s (K k)

9, 9 3190

o 514 Sl S e 5 (HWSD) sl Sl Sanlen ools sl ol o3l 055 55 51 yskaio ol sl
Ll S 6y iy (smoloxa (sl 15 odlizel ATCGIS 5 RSIUAIO (sl )l 5 yuizsas 5 (S0ilGrids)
A5 ol 68 wSile 5 10,5 and (e ke Yo 9 VO iy i cBy; ks ;5 S01IGrids S Sles claosls
a2 LSS 4Y 6 Sygods (s yte o Yo U yao sBy) sl )l paas ygos HWSD sl oL ,S0s )b
351y slp EPIC (cabsles jl ookl b aodls oyl 5l S (oY g oy oy oI opyS oo wlaol yy a5 8l

g Jy :ollao cg5

m.kabolizade@scu.ac.ir : (Kuig pSII Sy i Ko J granort

SSeoals (claolEb jl oslil b ol 1 SB (gl il yd 3,905 VFeY L b i ghame oS 3355 wp c03l3 LIS L
MY=YY (V) Y5 bl e imgy HWSD 4 SoilGrids
10.22092/WMRJ.2022.358115.1457:JUwzwsd (gamlud

NS TRAVRA R P TR TR VR Vi Qv JUR O N FIAY SRVAR ACE RSO S O PN E Y SRVAR 74 T PP T 1

XY B Y gladoio ¥+l AYA ol (goslad ) (go)led < Y8 50593 AFY Lo

Bruny © S8 g pole Slu )bl (sladlaio S 50 t paiil




- &
Ug!,{{adfw,% e SO 31 03likusl b (3l ! 53 S (6 iy siahw y3 3,91

WSyl Jole 3590 )3 031 oL g3 ol M coluil byl (ol coles 1 9 13,5 oolil (gl yinbo,d Jole
A5 o3liw] (RMSE) s Glayyo (455ke yis g ((MAD) s sllae uSibe (RE) (s (slas jgdome (sla jaslis )

I sy Oi ile g o LYY B VO oo ol L;L:a)ouT 2 e ) Gl do ) lawgie jlade a5 ol lis gols
e )51y sy 303 0505 5 Pt i ©g) S 5 4858 Slagial g deisal 5 G g & Sl VY 8
2508 Cawl YV y9iS IS 6lp ‘_’,T ile g it 4 FO B VR o o] dh’z’)mi 2 daw Y Al so) bwgie
3 o S Mo yd bawgie i 5155 (Y Ol do )y (dieS g dindin ol ol oS 9 39y 5 S—guwo,d (clajusl
S s 35l 59488 ol 0 a8 Casl ZUFF 15i8 IS (el o ik it SO B YA (ol (slojisl 5 o
SBbge (b Gl)d Moy (g Al g ganeS L cu e

oS ol Jo 0 ol il (55 2005 303k g 58 5 S5398 slagil o S gpdiptaled Jole gl cle
dgdige Jolis |y SB )b JSSITLEY 550 s gs S99l 5 gl g8 slajisel 3 b do >

dbz’).oo] )4 baye ojlul pl cuwi g & Canl juaie YA B /Y oo ol dl.m)orj daw uﬂ oS oy bhwgie
o3le a0 3 a5 slajizel QI 4508l (5o sl wBlioe Sl 5 9 ki (i slaailidg) 5 ke peam gl
Jole Jlade (cainin (gl 558 35 o g 0yt ¢ oyt sl yisu 48 ol LS zuls )l )8 weliel baylps >
S J i 20> (9> selawlgas (il (65055 9 Slle st 5 (555 e olnl Bble g 09 SB (g dy by
Gyl d buwgie co3lul oy 530S SOUGIIAS (slaosly jl odliiul b jusol alaw ;5 3515 1) (65208 (s by ¢ pid
bgiyo oo JgiSe p ceslos 05 /X0 o] e 5 str 5 &) 1255 2 boguyo il Jg3lBe sl o +[YY S
oosly b S pdy il d padld (:Sike (saieS g st ol 9 2y gl 5 3 g d sl 5 4
ol cysiman 391 o slio JgiSo 1 s 5 o/ YT 4 /Y e b gl 5 e cclo il & sy o i HWSD
i ya S01lGrids ¢ HWSD  JlSeosls sl50L 93 51 eslatnl b oylpl 3 SB (ol ialup Jole 5uS5ke o8 sl L
ol yio Jeo J9ilKe p el o5 YA/ 4 < YF/

sl 5 (6 542

o8] st 5 atpiiy o 313 Lt W55l 135 s ;s HWSD 5 SOIlGridS (gloesls b B (6 sty ooy
0Sle (sl Sl o 5 Adlo 10> Sy g VY Yo b s pliuash g Sl lasul o iy o slas
loald Lol g 55 031> oSGL 9 e (sllas do (ST aS 3905 blaiwl 4565 pl lei oo ol plis funl b p> iy ’139» SygisS
Ol g SB plie 4 dtaly slaibo e clp o pcumlio gin ine SKe SSE @ )a6 5  Siwgn Juda SoilGrids
ks ol g 5 S8 s 130 10+ bagin) o (g5l (55t Slo s 5 03l L 3l oISl el a2l o
b o cawlio B gyl

s 98 i Gl ise ) (rej (slrodld (saluogay 00> oLl gl Sgue Bua b & el (65950 &S5 ol ol
P SE eplyptalod 25l & Gl g LB 25 o0 do g dire ol 3 paasie o Smgy 4 odld oyl Cuabad )35
S il 25l sladae 1o b ol analie 5 2oyl S Jb o i pbsl EPIC Jao jl eslizal L Jimgsy 0
P9 oo Moy ()l )Sdingly ;3 & )9S a5

Aol
Slgme; jl (Sip ot jdeols S gadd Jda b SBhled & cwl ole)eus dlex Sl ]
o LSl (398 b 3 jdols g cllS LB 5 cul (apecinj Sl oMU I (S a8 L
P sl g oaiSagime Jole o plgisa dlge wuld g8 e 4y ol 5 2 Sl g Jlo o
VoYY hlSan 5 b ygeud) il o Cawyd Co e plod] o3latwl hlBye o )15 eSS 5l canlio g Cawyd Copie
rolie 38) O il s SB gidols (iald el auld ol R g SV GhlSen g Gliagydsll) 305 e

&




VF+Y )L@ SYA dl{d ‘_gb)w ) db)w Ard 65)9:

NeVY oales VN LS 5 (658 VA Len
Lol 2 50 oSt 5 cnd ol o bLE) (o
Cal J0y55 0 oYL Cucnl jl cpnin o by, ;) oolaiuwl
rdioilop gl n o S (o Shg 25l o6l 1
S o p2lyd mowy bl o Job LB s L1, S
Sl sly izl Lol S Ll 4y L
el 5 o g 3 25l ly 03294 SB (3B
OHler 5 S gl VY a5 edyl5) 3yl 355
(Y08 e 5 08T 10 o] Kan 5 5,85 41D
3 Jeislay SB sla Casgas 3y50 0 S leMbl
5 0eSL) 29850 Sl s Img] ybieos blis 5
Sdawg Bad gl ohgds SB CleMbl (YY)
S Mo o B 3y90 Lol (sladizn; | Sa
9 @d (VI (o9 9 Y)Ulge) Conl g6 S Sl
2 yelateds o Lo o alold Jials gly (VVF) o ) San
SleMbl Mol e 35150 S odly oSS ol 518 i
Slodges Lid plaw > Se0ald sk e & pladl (x> 1o
6l ol Rimgh gdluwgdy Lo yulpw j3 Wosly oyl &
@SB pdyiiild o)l den Sl gsite slod )8 (sl
Job g 3legS VN Ken 5 SU) ol oss a3 5,18
Pl diej nl )3 & Gimggy cpotiar 4 Wl el )3 Y+

.Jb)f‘_ga 0, Ll Cowl 04
ok SB Kaka b WKL oL mk
ok gauaSed Sy SBoaleMsl 3 (HWSD)
oS ol s (VoY+) oy Ken 5 iMoo ( SoilGrids)
o b awlie ,» HWSD 4 SoilGrids esls o554
FeS LY g pote ly I oS L0 i (e
2 SE Grdiohled Jole e a5 058 ol (V419)
J5iSe 5 el o5 YA B YA sl S s
9 (V) ohler 5 SBo LS sl e ol
ol gej ilisee slaybg) (Slallae ) (VeV+) gpen 39l
o S ) S pkiles Seln )
Sl pdises dads Vo 5l eslazwl b (Y-VY) oK 4
W Sriogr » SE obed 5 (Soi b SRy
Gl SB pndoiole Jole dtugy Ol jl Y S
033 sl 3l edlal b (VYY) GgilolssS o (oo 53,8
o Ly SB el inleyd cuxsg S011Grids S
@B Wlodges wyp Lulbydl jedS slazsul ;]
o3l oL &S oy lis (YNR) L o KU gk
9 SoilGrids sk ol c&b 51 eslatwl b el

v &
U’/'V{’(ﬂ(ﬂ’}
. ®

sl Sl 3 ol 5l ol sles dlge 5 oss S )3 Wde
oS b o inlS 4 pris o8 330 eSS lai
SB isloyd 51 e GleMbl o)y p oAb Jales s 5
sl Co o g Gl d 00,5 lae (siade slapladl )
Olple (VY a5 jlegSlulp) 3l (6550 i
Ol Cgllasl 0T 5] SxSor 9 Py bl psliiee
5 SB il 8,80 o ele & canl b S5
e 3l wlio D)5l lgs U 59  llis ol 51 gojll
{VVY ohan 5 J) 2,8 3155 addaie 5

290b5 8L g gy 5 S Glu & bepe Sl
il jlojlsan (55,0liS g amocan) wlio 2 g
2 lp cwl 5L ol b el Gise b badye 5 ke
bgye lillas cgulio sl yaelip pbxl 5 joglhe
2955 505 Bk 10,5 plosl (g 5t o b i il 4
ol Lol calalgds &8 Canl oloy0dS 5 LSy ol
o) A o Cawd jl SB 5 ojlles Jluoya 3)ls oS
Cldasuio 58 awoyp cplpls (YA L)Ker o
P SE sphilegd opy 4 S il 15,56
25 SKaCadgl g oy polaieds (b B 585 o3l 2
logbgy S (VYY) ol Sl s 550
o Shy b bl > hlep dpln car o
CALwd dw )d oD 4\?1)1 dlzzJ.\o L] 05 uﬁ)’“ i
JHo load (andil (o358 5 (sesrde (25 Sl e
oy Sdimgs oy &S el 055 sla e 31 S RUSLE
035 g5 Dyg0 0ylsen g Cuwl ALl 1) odlatwl oy 5 i
ol 335 350 (gl (YA oyl 5 Saz5l) ol
e oS ol ¥ o ol 51 odlizl L S5 il
Sb il ) b e cpl )3 S350 sl Jole jd Cuxlad 345
sl yusio o Cul SB g pdyptalyd ol ool 5l (So
o5l ( JI dlge Jlaie il 5l oyl ol o )35 ,5L ape
S SK dgi ojuil g e 4Y > plesle ol
5 Jbg) 5,8 e )3 S il Sal 5 Jlosle ysbcos
(VA e

SBr o @b ol ol Sanghy 503 Sk
Slosges S Slusgad b S iy islod o da,
@ e LYY e 5 (05 VN0 o) San 5 JLS)
@b lej g v 4 5l adkaie S 5 (gl paiges 4]
2 balyd 4 dagi b gy cnlil (VoA olSen 5 Jacls) col
IS 4 ol Cowday guls 5 ol Cuild diged (g3la dalais
NN e g ey Sis) A5 Amls 0305 Ly dilaie
2 Spdotabod 25l sy (YR e g aliye
w8)S e Jgene gy 93 ilie plie ) adlate gaw
lSan 5 S93315) el (05 sl sbgy ol oS sl o
SoSuw VoY jaly Faeusd VI e g Jezuls VY
5 o) o o Bl )ln g (VoY ohles



U’/’y'.{,ru’ f&}j

98 s > S cpisgisbas el gl i |
sl HWSD 4 S0ilGrids S5 o315 o155 3 1 a3l
il soadls Guie Jlden oo st e A
slrjsul o adaw (3 e 4 Cuns 031 0551 90l oy LS

4355 35505 90 42

o ydg; 9 250
5 BUdpg ( SB ol o) Hlews g5 b ol HeiS
&yoynghS yades VIAYY dgds cinlus (slainl = (goladl
Srd a2 FY U pldlee Jsb o 9aS ool )b
e g Sitbdag 5 Suts Ll ol oS palil (1 S5)
Al dAlJ.;?uJLw ol yio Lo YO+ ] (S35)b Lawgie
Pl ol Fonk 2 5 1) e g sloaSle Lol
oS &S 614»95 a el yio i pae gl 4 GliaS
gaw | e BVEe 5 jio = VA )5S )3 )] st

e g0 31 03kl b oyl 15 SE (63 sl b 350

gollwsm dl).g Sk d).:.b u.,.»L,u)s )1.).5.9 ))9Tﬁ HWSD
(VVV) 5o 5 slesS salomgts i a9 i
(VYY) o, Kan 5 szl 5 (VY1) o Kan 5 el3sSl e
1 plol
g H9aS Sl )b lllas 3 wmd e (LS glie (o)
3 e it ol o 5 (o s 53 it Jolo
orad Cal 03 SB il yd 500 50 ey o 5 Lol
Slcaogad Cuxdy bl gl @S gamd S
S ol el 0ad pSas SB s slaosh oS
o3l (g yolatods (b imgRy youdS JBI> )3 &S
plocl STy g0 4y dilisee blE )3 S (£ s il 3
hw o mels (MW g g0 Sl > yeST U Lol Canl o
slp SB Gl ool sloolSoly (b)) jekatons ol oS
Jole (2l 259l 45 5505 sl 00t (5 g st B 3591
oS ol gt 5> 5w sl SB slaolSly ol b)) s

. d [3
.(Y'\Au])&oib9d.\o;>u)wl.i)) M?)"O"‘ b.sl.u .XS@M[J‘)M?)JJ]F[?U‘U)Q).«O
45°0'0"E 50°0'0"E 55°0'0"E 60°0'0"E

Y s
g g
s s
z z
s =
= =
i, @
k4 S
z z
s s
” 4 Tashk-Bakhteganiind Maharlu N

Legend SR S N

DEM ; “Mand " S e TR,

NN e S i N
Value %, . Hamon-Jazmorian 2 {_.)
High :5570 \ /?/}/ oa%m W
Low: ( “ 5 gouth pluchestar (‘
z . L W J/-’ z
St 0 100200 400 £ an;“;,,; —E
G —— Kilometers W.}"v «r-ﬁf e
i o
45°0'0"E 50°0'0"E 55°0'0"E 60°0'0"E

MRG0 g0 (gailais CunBao g LT (o098 Juo el ) S0
Figure 1- Map of Digital Elevation Model and Location of the Study Area.
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Figure 2- The Flowchart of the Estimation of Soil Erodibility Factor.
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Figure 3- Soil Characteristics (0 to 30 cm) with a Spatial Resulation of 250 Meters; A) The Average Percentage of
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Table 1- Evaluation of Error Indicators in Soil Erodibility Estimation Between SoilGrids and HWSD Data.

MAD RMSE RE Absolute Error F;(HWSD) A;(SoilGrids) Name of Basins Row
7.837 0.003 0.036 0.039 Aras 1
5.378 0.002 0.034 0.036 Talesh 2
8.464 0.003 0.037 0.040 Sefid Roud 3
9.416 0.003 0.039 0.035 Seifroud-Haraz 4
2.246 0.001 0.037 0.036 Haraz and Qareso 5
12.663 0.005 0.036 0.041 Qareso - Gorganroud 6
21.059 0.009 0.035 0.044 Atrak 7
17.287 0.007 0.034 0.041 Marzi Qarb 8
19.188 0.008 0.035 0.043 Karkhe 9
10.194 0.004 0.037 0.041 Karun Bozorg 10
7.358 0.003 0.040 0.044 Hendijan-Jarahi 11
9.504 0.004 0.041 0.045 Haleh 12
5.472 0.002 0.041 0.043 Mand 13
2.463 0.001 0.039 0.040 Kal-Mehran 14

0003 0.004 2313 0.001 0.038 0.037 Bandr abbas-Sadij 15
0.837 0.000 0.036 0.036 South Bluchestan 16
8.105 0.003 0.037 0.040 Oromiyeh Lake 17
12.095 0.005 0.036 0.041 Namak Lake 18
14.943 0.006 0.033 0.039 Gav khoni 19
15.823 0.007 0.035 0.042 Tashk-Bakhtegan 20
7.293 0.003 0.035 0.038 Abarqo-Sirjan 21
6.343 0.002 0.034 0.037 Hamon-Jazmorian 22
3.882 0.001 0.035 0.033 Lut Desert 23
8.314 0.003 0.035 0.038 Markazi Desert 24
1.169 0.000 0.035 0.035 Siah kouh Desert 25
4.300 0.002 0.035 0.036 Dar Anjir Desert 26
8.624 0.003 0.036 0.039 Namakzar Khavaaf 27
5.219 0.002 0.037 0.035 Hamon Hirmand 28
2.538 0.001 0.035 0.034 Hamon Mashkil 29
17.288 0.007 0.035 0.042 Qaregom 30
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Extended Abétraclt

Introduction and Objective

Iran is one of the countries that soil erodibility is becoming one of the acute environmental problems
and every year millions of tons of fertile soil are left unusable due to lack of proper management. In
order to effectively protect and prevent the adverse effects of soil erosion, it is necessary to identify
the factors affecting soil erosion and provide an appropriate estimate of their amount in the country. In
this regard, the present study was conducted to estimate soil erodibility (K-factor) for a soil depth of
0-30 cm in Iran.

Materials and Methods

For this purpose, two database were used, including the Harmonized World SoilDatabase (HWSD) and
global gridded soil information (SoilGrids), as well as RStudio and ArcGIS software. First, SoilGrids
data was prepared at four depths of 0, 5, 15 and 30 cm and averaging was done. Also, the HWSD
database was received in vector format for a depth of 0 to 30 cm. Finally, these data have been used
to estimate the erodibility factor based on the soil content of organic carbon, clay, sand and silt using
the EPIC equation. Finally, Relative Error (RE), Median Absolute Deviation (MAD) and Root Mean
Square Error (RMSE) were calculated to compare two databases.

Results and Discussion

Assessments indicate that the average percentage of clay particles in the sub-basins of Iran varies
between 15 and 32% and the average for the whole country is 23%. On the other hand, the average
percentage of silt particles in the sub-basins of Iran varies between 19 and 45%, and the average for
the whole country is 32%, among which the maximum and minimum percentage of silt particles are in
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the sub-basins of Qarasu-GorganRoud and Kavir Lut, respectively. Also, the average percentage of sand
particles in the sub-basins of Iran varies between 28 and 65, and on the other hand, the average for the
whole country is 44%, the minimum of which is related to the sub-basin of Karkheh and the maximum
is related to the sub-basin of Kavir Lut. In Gavkhouni and Kavir Lut sub-basins, the reason the low soil
erodibility factor is the high percentage of sand in these sub-basins, so that the percentage of sand in the
Lut and Gavkhouni basins is 65 and 47% of the total soil particles, respectively. Considering that the
average percentage of organic carbon in the sub-basins of Iran varies between 0.3 and 3.9, respectively,
these values are related to the sub-basins of Hamun-e-Hirmand and Sefidroud-Haraz, so it can be said that
the majority of the country’s sub-basins are in poor conditions in terms of the percentage of organic matter.
The results show that the southwestern, western and northeastern parts of the country have the maximum
amount of soil erodibility factor, and the central Iran and desert parts of Iran have lower erodibility due to
having a higher percentage of sand particles. Also, the results show that the lowest average amount of soil
erodibility at the sub-basin scale using SoilGrids data with a value of 0.033 (ton*h/Mj*mm) is related to
Lut Desert and also its maximum value is 0.045 (ton*h/ Mj*mm) related to it is the sub-basin of Haleh.
In addition, the maximum and minimum values of the erodibility index with the HWSD data as an
average of the basins of Iran are corresponding to the Mand and Gavkhouni sub-basins, respectively, with
values of 0.042 and 0.033 (ton*h/ Mj*mm). So, the results showed that the average soil erodibility factor
in Iran using two the HWSD and SoilGrids databases was 0.036 and 0.038 (ton*h/ Mj*mm) respectively.
Conclusion and Suggestions
The study of soil erodibility with the data of SoilGrids and HWSD at the sub-basins scale showed that the
maximum and minimum RE in Atrak and South Balochestan sub-basins are 21 and 1 percent, respectively,
and the amount of RE is about 5% for the country average; Therefore, it can be concluded that although
the RE between the two databases is not high, SoilGrids data is a more suitable source for soil and water
resource modeling due to its continuity and better spatial resolution. Finally, it should be said that although
this database is modeled using a larger number of profiles (about 150,000 soil profiles in the world), so
they have appropriate accuracy. However, it is necessary to state that investigating the uncertainty of these
data in order to improve the results of this database in order to improve the results of that in different parts
of the country is recommended to researchers and researchers. Also, it is noteworthy that the EPIC model
was used to estimate soil erodibility in this study, while its evaluation and comparison with other soil
erodibility estimation models in the country is suggested to other researchers and experts.
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