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Figure 1. Location of the study area in Iran and Golestan Province.
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Figure 2. Soil sampling points for determining model inputs and **’Cs activity.
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Figure 5. Erosion and sediment of the study area (A: choropleth map and B: classification map).
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Table 1. Results of estimation of WaTEM/SEDEM for water and tillage erosion model.
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Figure 7. Erosion, deposition and transfer of **'Cs in the sampling sites.

o b sl b s et IS8 Sl (S
LdS el ) age 28 (ol paipes adlats O35
Sheslizal 5 Csiry (5 Sa3ll slacuadse 4 a3
Llasdse onl $lp Glelesd awste (LS sladis
Al Sl e s ey 5 YV db
s ol > Ll Sl 5 s
Jlo 5o S 3 3 W 5 /0 L ja (g S el

wy

3 bl 53 CSiryv (535750 G anmslin b

D N UBE andlles 5590 455> 133
Y- olad g el sdalie Cpey Jlasl (6l
Sl ald s b Loy e bl
S 8 53 s IS i ol
slas phe Lol 8y J.<..L3 as Jd\o.x,icél)

L= (A Ji&) S u.a—\_,.v ;.)'l\ BY u:*-il-*"’ﬁ



HI ST CIRVE S L SR SWWERENWE )

¢Ld6j)}6\>£jbjl)>ﬁ@ﬁ¢.a;§lﬁ-;bw
3008 sop) 5 S by oedypted glaaY
Calgys & sphe St Oy ST, Coge
Sl ss b 5 ol Jhle b a ) Sl el

(V) as -

th

55°54'0"E
1

5054'30"E
1

AV sl 5 gy JESH Cand S S el
ailie VU ks sliasOlis a5 Al pend Aoy
5 Sl Sl B e il s M Gl
oialep gble 3l g (Yer0) ol

PO [ S N R SV SR (N P S SR TE (B

37°45'30"'N 37°46'0"N
1

37°45'0"N
1

1Km

55°55'0"E
1
&
7N\ =
- 5
-+
o
=
"
z
>
g
in
~
() ey l°__
Sediment (ton) "
' [N
Erosion (ton)
_r—"')':'x)u'
Land use
T shasles Z
Agriculrure =
B
5 e o
- ~
Forest "
D e
Rangeland

T
55°54'0"E

T
55°54'30"E

T
55°55'0"E

a9 Pl sl A SS
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Table 2. Input and results of conversion models.

oA b e

(A253) 2 gy JUEEI s ..
L s s o
Sediment delivery ratio (o s 02 02)

JS b ol
(T )

Skt o3 bl e

Assge sla S
(Dl s 5 s o)

%) Net erosion Total erosion Translocation of soil particles o f’
(tha year™) (t ha year™) (tha' year™) Properties
YW Sl Sl
97 211 218 Average  Max  Min o
Sample
21.14 63 35

ywy



AR (F) 0ylons (YY) s S8 g O cbilis glagsingsy @y i

534S Sl S5 G cnl (CSyry (5, S5l o35
O.{Q.A 5 AL WU JEJJ}A Jde ‘U:"a)}’: U'i\
S S L sl b G oS
i U‘i‘fl‘“ SJJ‘) J\?V'A CS\W (_;ﬁfa)\,b\
ngfj\)s ol by 5 (O d"lj};) le.wfa): Jde
Glagsd s (V) ohlKea 5 K =B L S
sk o) syl d")"(‘"‘ Or oS o Sl s
35 Klos S ajlal Wbl 53 (Y9)0) oLSas 5 0541
« WaTEM/SEDEM Jis 5L ede opw
S s ¢l hwd s il Jde cpl el

() Ll e sleda Sl b

alie Oe3l Sl de oL bl e

Sheslinad b5 () R (158l 5 Jamms 55 Loy SSbs
Glp ki sl Cswy s oaled leesls
5 eSSl b ales s ol sl
2l (7 Jsir) A eslizad Coypy slaesls opomon
5 dhe oy s mles sl lie cp sls OLES
5 US8) 3yl s gl me oslis CSipy (slaesls
OLen 5 SL s (V00 A) sy 5 s (8 o
Jde 5,58 3550 55 allus lajtags s (YerA)
2 sbdle s 6,8 s+ WaTEM/SEDEM
ol Sy s S o)Ll sy M55 5 01 L3
1S (oSl b Satn 1, O K 2asy
Sl sy opl 3l ol = () 5 ) Lladls
olis & s WATEM/SEDEM Ul ass oS

2Bl B CSyry 5 (5,556 ol woguy 5 Slolu b O s - g

Table 3. Water erosion and deposition, Tillage and cesium of Selection points.
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Table 4. The results of the significant test for evaluation of estimated WaTEM/SEDEM model and **¥Cs data
in selected points.
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Abstract

Background and Objectives: Water and tillage-induced soil erosion on steep slopes farmlands are
primary causes of land degradation process that gradually change land morphology. Measurement of
soil erosion and sedimentation in most watersheds are nearly impossible. So soil erosion modelling
and simulation to understand the processes of soil erosion, to predict runoff and soil erosion and also
to determine the best management practices of soil conservation is highly important.

Materials and Methods: Area of study (Sample sub- catchment) is a sub-watershed of the Kachik
watershed in Golestan province, which is one of the sub-basins of the Gorganrood basin. This area is
around 197 ha which completely covered with fertile and erosive loess deposits and is a part of
Iranian Loess Plateau (ILP). In this study, WaTEM / SEDEM version 2004 used to estimate water
and tillage erosion. After soil sampling in 20 different location respected to the model based
sampling method on minimax approach, *'Cs activity determined, and all three distinct erosion
phases prepared. Finally, erosion map using **'Cs by considering conversion models including Mass
Balance Il for farmland and Diffusion and Migration for other land uses produced. Then the erosion
and sediment point map produced separately for model evaluation.

Results: Using **'Cs radionuclide, 90% of the soil measurement locations devoted to erosion. Mean

annual soil erosion using radionuclide conversion models was 21.1 ton ha™. This rate of soil erosion
regards to 97% SDR (Sediment Delivery Ratio) illustrates high potential for sediment production
in the area of interest. Mean of water and tillage erosion by WaTEM/SEDEM were 8.28 and
4.87 ton ha year™ respectively in erosion locations and this rate for sediment was 18.14 and
7.89 ton ha' year! for sediment zones as well. Soil erosion and sedimentation rate using
WaTEM/SEDEM model was estimated to be 1.46 and 0.85 ton ha™ year™ in turn. SDR for
WaTEM/SEDEM in this study was around 58%.

Conclusion: Given that the entire study area covered with sensitive and fertile loess deposits, and a
significant percentage of area devoted to farmland, so water and tillage induced soil erosion is of
great importance. The results of this research indicate a low estimation (under-estimation) of the
WaTEM / SEDEM model compared to the actual values (measured **¥’Cs). As a result, WaTEM /
SEDEM erosion model is not effective in the loess deposits of the northeast of Golestan province.
On one hand spatial pattern of water and tillage induced soil erosion can be used in soil and water
conservation practices. On the other hand, pertaining to large vast area devoted to farmland in
Gorganrood Basin, tillage erosion should be taken by decision maker. Although for higher certainty,
it is necessary to calibrate the model and repeat its implementation in other watersheds.

Keywords: Fallout Radionuclide, Loess deposits, Maravetappeh, Soil and tillage erosion modeling,
Steep farmland
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