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Figure 1. Studied area and topography of Shast Kalateh basin of Golestan Province.
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Table 1. The results of chemical analysis of the studied profiles.

sanlee LI S R N i Lile/ 8
%g) ;E ( Criz:l?kg) OM (%) ( dI;/Cm) pH ]?frlit)h Land use / formation
11 33.05 4.88 1.5 6.76 0-13
8.5 21.28 0.62 1.3 6.45 13-35 () K
6 31.22 1.44 0.7 7.41 35-61 Forest (Loess)
8 19.42 0.25 0.6 7.22 61-100
9.75 40.9 4.5 0.61 5.63 0-25
15 28.8 29 0.7 6.61 25-50 (B0 ) K
30.25 27 1.87 0.58 7.05 50-75 Forest (Alluvial-loess)
16 28.26 1.17 0.62 7.1 75-100
7.5 37 4.37 0.62 6.9 0-25
8.75 36.1 3.1 0.56 7.13 25-50 (Sl y53) S
9.25 31.3 29 0.62 7.17 50-75 Forest (Jourassic)
10 22 2.98 0.61 7.5 75-100
36.25 34.76 4.5 0.57 7.4 0-25
30.25 34.28 29 0.53 7.6 25-50 SRl o3
30.25 22.73 1.87 0.57 7.43 50-75 Alluvial-Loess cultivated
32 20.86 1.17 0.27 7.41 75-100
14 25 29 0.67 7.18 0-25
16.25 40.56 3.51 0.57 7.25 25-50 Seolysi =05
10.2 34.78 2.65 0.66 7.34 50-75 Jurassic cultivated
11.25 413 1.48 0.67 7.4 75-100
36.25 18 2.96 0.62 7.4 0-25
253 25 2.57 0.9 7.3 25-50 o =)
30.25 22.73 1.87 0.58 7.49 50-75 Loess cultivated
32 20.84 1.1 0.62 7.52 75-100
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Figure 2. Vertical distribution of B¢ activity in soil profile a) Loess forest, b) Alluvial-Loess forest,
¢) Jurassic forest, d) Loess cultivated, e) Alluvial-Loess cultivated, f) Jurassic cultivated.
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Figure 3. Relation between organic matter and Cs absorption in surface samples.
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Figure 4. Cs acitivty in different land uses.

S s i edalin Jlo s S 5 S8V
Wil b o 0l8 53 Shled Ole 0 5eS
A edalie Jlo s SLSa o AL Gl
Silasd Ol (TY) adedin 5 o3l i
53 okldS ol cmgi el oy o sl
Sheslaal b ioslis pe s souslis sl
DS e 53 5 YV 5 WA e WYY
(YoVY) OLan 5 sl i pooman (V0) W5 S
ool gleas s o3 o 1 eVl [l Law g
SlS S s S WVE B VY s 5 S8 S
QRIS
bl el sk 5l St Sl Ol
VE e addlae 50 adee 3 ol Ll 5 55 (Y1)

(kA )

slag,l8 5 Sl Ol 0 K8 s

Q‘ﬁ;ﬁ@@j}b.@‘oﬁeb\boudﬁn
SV Jle s e o5 WA S Sl Ll s
Cglen calsie a8 5 e s s
Ol Sl 51 K 5 215 68 53 o ol
Se g o ys ) cla“).sd)\:@u;_é‘mﬁ-\u;ﬁufé
3 K 8 5 Sl Ol 4SS sba )l
s, nd YV o MY Ll o e ol
adlae 3550 salizle u ool (608 sl
03 S =yl ) cla“)_s)\;u;u ool
Ot anllles 5,40 sladisle Jf.;— S8
IR

2 ol e S e Spry Sl s

Sl by L5l b ol slag )8



oKon 15 gk

s dle 3 s o5 Te/OV 5 YW Ve
Y J:.{Laﬂ M Sy 4 S ol b
VAV go/e@ a/oesY Co Sl 58de glag )8
J:b .(\4) Lles S u;J\j; v s s R
oo el Selll Gile b Ol e sl
Orale b oS el pl 3 a3l e b s
Sl sla xS o3Il 3l oolial b e (Es) 2
oo ol S ekl (Rl b Slde s pd e el
s ks SLOLL ile $3)ln Ll ams o
osls oo w8 s aS Wil e sdee slaisla b s
8800 56 5l bl lael S - s el

A 9> Jles

n
=

ol 0l 6;0)\.1.:\ )L‘&A BEl <=J§‘)LS AO/v g S
B el 0l 6;0)\.1.:\ )L‘&A ).5&3 LV U YA O
Q\ﬁ.awjﬂis;ﬂ.&uélabjbﬁéjf@)y@wb
SV G S e b Sl el b Gl
DL Q}Y" (W JJ\)A QS}J" )J)JL« DL )Lig.h DL
BE (Vi )Y\ c\i) Sl 0l u}))\}; JL.AI BEl )Lig.h
boge (bl et Sl el L s -
)LIKA)JJ&)'\JSVSGMJJJ&Q 6[}-&‘@}3
DL V_LJM, L;ZJ)L:ULJLNJ.‘) .]a...u}l'.ﬁ (Y'\O) Q\)KAA

CESa b OsES 5s wms s B P CCE Y

e oda ke
L L=] L
L i L

30 4

L g E

Soil erosion (Ton ha! )

15 4

Loess) o) Jos il z0) o>
Forest) Jurassic)
Forest)

@3 o
Loess Alluvial )
Forest)

ol T ) aels el 28 08003
Loess Alluvial )
Cultivated)

Loess)
Cultivated)

Juurassic)
Cultivared )

wdliee sl 2,8 5 S Gl B Ol -0 IS

Figure 5. Soil erosion rate in different land uses.
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Abstract

Background and Objectives: Soil erosion is one of the most serious and irreversible threat for
the sustainable development in each region. Cesium has been produced due to nuclear testing in
the last decades and entered into the stratosphere and then comes to the soil by rainfall. These
radionuclides have an importance in soil erosion studies because it is absorbed by the clay soil
in a way that it is exchanged hardly.

Materials and Methods: This study was conducted to investigate the use of *’Cs in measuring
the rate of soil erosion and distribution of sediments in forest and unforest soils and on different
parent material. So, six regions (three in forest with loess, Jurassic material, alluvium loess and
other in cultivated area) were selected. Samples were taken from surface to 100 cm depth.
Results: Results showed that '*’Cs had progressed from surface to depth of 40 cm in these soils.
The vertical distribution of Cs in soil profiles under forest land use indicated that Cs
concentration decreased with increasing depth, indicating the stability and non-permeability of
the soil, while the Cs concentration changed irregularly with increasing depth in cultivated soils.
Also, soil organic matter had a positive correlation with Cs at level 5%. The average rates of
soil erosion are estimated between 18 and 47 t ha' y™' at the different land use.

Conclusion: Generally, it can be concluded that Cesium 137 could be considered as a high
accuracy and fast method to estimate soil loss and sedimentation. It is also possible to measure
the soil erosion rate over a period of several years.
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