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. . Unscientific use of natural and agricultural areas to meet food needs, especially in arid
Article type: and semi-arid areas, causes rapid growth of soil erosion, followed by a decrease in the
Research Paper quantity and quality of underground water, a decline in agricultural and livestock
products, and the occurrence of destructive floods that instead of blessings, they bring
sorrow for the watershed residences. Therefore, improving the environment and creating
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Published online: 16 November 2024 icheck dams were constructed with public participation. First, the position of the clauses
was determined. Then the dimensions and volume of each of them were estimated. In
addition, the amount of accumulated sediments in each tank was estimated. For this
purpose, the height of sediment was measured in three locations, and by obtaining their
average as well as the length and width of the area with sediment, the area covered by
these sediments was estimated. Then, the volume of sediments in the reservoir of each
section was calculated based on the corresponding equation. The results showed that 67.5
m3 of stone was used to construct 15 check dams in this catchment area, and the average
contribution of each dam was 4.5 m3. Additionally, the findings showed that the
accumulated sediments in dam reservoirs and the average of each check dam were 42.6
and 2.8 m®, respectively. In general, these structures have improved 232.9 m? of rocky
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EXTENDED ABSTRACT

Introduction: Soil erosion, including the water type, is considered the most important threat to environmental
destruction in the world, especially in arid and semi-arid areas. The soil in such areas is usually shallow and has
little organic matter. In addition, they have a weak structure. The lack of vegetation plays an important role in
soil degradation in these areas, especially in rainy seasons. In terms of climate, one of the prominent
characteristics of dry areas is the lack of rainfall, but its irregular distribution and high intensity, so that a large
part of its annual rainfall may fall in a short period. Iran, which is located on dry land and its average annual
rainfall is about one-third of the global average, also has such a situation. Therefore, to improve the conditions
of such areas, it is necessary to use efficient management, especially in arid and semi-arid areas. One of these
managements is comprehensive watershed management, which includes economic-social management and
mutual relations between water, soil, and plants and the type of land use, as well as the relationship between
upland and downstream areas. In other words, comprehensive watershed management is the process of optimal
use of existing natural resources in a sustainable manner in a watershed. So that this is a multidisciplinary
process with the approach of the people in the watershed as the main agents (decision makers and main actors)
play a role in it. One of the watershed management activities is the construction of small dams to reduce the
slope of waterways, reduce the speed of water flow, and control erosion and destruction on canals and
waterways with materials such as wood, stone, stone, and cement. The use of each of these structures depends
on the size of the hydrological unit, the type of materials in the place, and the goals of the structure
establishment. Check dams are considered to be the most widely used correctional structures that are created in
waterways and small ditches with a watershed area of less than 4 ha and a waterway slope of less than 20%.
Methodology: To conduct this research, one of the hydrological units from the primary sub-branches of this
region was selected, where 15 check dams were constructed with public participation. First, the position of the
clauses was determined. Then the dimensions and volume of each of them were estimated. In addition, the
amount of accumulated sediments in each tank was estimated. For this purpose, the height of sediment was
measured in three locations, and by obtaining their average as well as the length and width of the area with
sediment, the area covered by these sediments was estimated. Then, the volume of sediments in the reservoir of
each section was calculated based on the corresponding equation.

Results and Discussion: In the study area, the location of dams has been selected based on the experience of
local experts. Therefore, the placement of dam construction sites, which is the most important factor in their
performance, including sediment control, has been carried out favorably. Due to the presence of materials
(stones), check dams have been constructed from the beginning of the waterway of the relevant hydrological
unit. The results showed that 67.51 m3 of stone was used to construct 15 check dams in this catchment area, and
the average contribution of each dam was 4.5 m. In addition, the findings showed that the accumulated
sediments in dam reservoirs and the average of each check dam were 42.6 and 2.8 m?, respectively. In general,
these structures have improved 232.9 m? of rocky land, and the share of each of them was 15.5 m? on average.
In general, with the construction of each cubic meter of check dams in this area, 0.63 m® of sediment can be
controlled and 3.5 m? of rocky land is also corrected.

Conclusion: The area of Taftan Khash is one of the areas prone to producing agricultural and horticultural
products as well as fodder production. The rainfall situation in this area has been such that in the past, floods
usually threatened Khash city at the same time as the rainfall in Taftan. But with the construction of earth dams,
this flood threat has been removed. But what threatened the region in recent years are the phenomenon of dust in
the watersheds downstream and the reduction of agricultural land quality in upstream. Since in this area, rain
catchment surface systems are suitable places for sediment control and rainwater extraction, it is possible to
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make proper use of this wealth by carrying out watershed works and land management. In addition to
controlling soil erosion and preventing the occurrence of destructive floods and the occurrence of dust
phenomena as well as the expansion of the desert, it provided a suitable ground for soil stabilization and
environmental improvement. In addition, the high motivation of the watershed residents of this region to
participate in the development of watershed management in the Taftan Khash watershed, it provided a suitable
plan for the economic, social, and environmental development of this region.

Ethical Considerations

Data availability statement: Data can be obtained by correspondence with the corresponding author.
Funding: This research was printed out as an independent research work and its cost was paid by the Soil
Conservation and Watershed Management Research Institute (SCWMRI) and the Sistan Agricultural and
Natural Resources Research and Education Center.

Authors’ contribution: All the authors cooperated to prepare the article in all sections.

Conflicts of interest: The authors of this article declare that they have no conflict of interest regarding the
writing of this work.

Acknowledgment: This article is a part of the research project that was implemented in the Sistan Agricultural
and Natural Resources Research and Education Center. The authors of the article appreciate the efforts our
colleagues who collaborated in this research.


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.3.2.9
http://jircsa.ir/article-1-543-en.html

[ Downloaded from jircsa.ir on 2025-07-21 ]

[ DOR: 20.1001.1.24235970.1403.12.3.2.9]

S329UiS (o) daw (al38l g gy J S 3 (uadSlis sbak ol )8
(UAB 09,U a5l 2395 25 15390 axlllas)

Oy, .. . o, .. .
ok oo T &Ik jpaie
9 gl (i olojl sl (b glie 5 (535518 jgel 9 Sl 3 0w )biul 5 S bl Sl iz ol
Mjahantigh2000@yah00.com <)) ul ¢ bl ¢ ¢5y9LiS zugy
Moienja23@yah00.com <l « ;< s5,9LaS gy

LXVUES Al Olasuin

Bble » pegada ol Gbjls &) e (£lyj g b lrao sl ool i 6yl 0 Wl g4
il itpoins ol (a5 o8 il o] Jlis 4y g ST Sl gy 1) G Sitbdags g Sits T

@ olatizael Gy |y Cod s sty & e glaes 989 5 (o 5 (55,9ldS Y e
g o Lime 2z S 5 0 bt J) clilin litads cgy gl 31 sl iils 5 13 1y iyl ol
S g o gl 5l ool gl 2oLl Copte wiojls (2l el 0 Sl drwg cuslio iy dlog
il &S st oyl S g (slailol bl 5 S 3bolis ogilly (sladlisil 5] Sy ud
oy 2L Smesy ol )l sblie (ul dngi g 390 Caz > Slowl SV Jlaseil > (VL
or D90 1y BB L 9y addate 3 (5))eliS (Sl paw Sl g gy JES 3 eSS
» oS ailaie ol ol s ls 5 5l (Sejdgren ooy (S Gmogy ol plsl sl ol )18

Al axesoy )b
VEY (59,8 WV sl

Loty Cmbon L) b 5] gy 00 _padye S le by e slodty VD il 4y plidl o RAFTRL ‘6{5‘5"*
O 48l go8 Sl (e crizen b 2gln Bl S| Soyp a5 ol s b aete WV N0 i
SSbe (3y9] Camdas b g (6pS0ll Joxe d y> Cigusy glis) polaite s 3 35l bagl S o V¥ UV 2k L

b pasete Sligw ol (b Co8 Colus gy (b egie (2ye 5 Jib rizen 5 o)
alasl gl oS aly it gl b dusbre dbgype ddlre (wlul 45 o (5t 0 Glgwy po (s
2 e bgio jsbody o Cl by IS Ko caSagio SVIDY 1S4l aw cpl 0 peSits a2 VO
g ban ibke ) Al xexd Slgw) a5 2l L aBl funpd Cwl 0dg coSoye F/O AL
el (Mol Glaojl il ggemme ) cunl 0351 cesSayio YIA 5 ¥YIF o iy iy y0 bawgle (izen
sl gl 1Sy pn (sl ey ol s & sl osd (AWt (0 @peyie YYV/A 3o
wilaio pl )3 e daSis SNl Al oSyt b Sl b S ebds sl 835 m 0 yie VO/D Lawgio
Pybise ol s (S (o) @perie YID Grizen g Cusl S5 B gy ceSoyio <[PV
Mool slodty 2950 (5 S om0 gl e 1> 05 AD s 3590 039x0 13 gms) (e )
3l Soasss i) Gaasly] 3 g 5 pinled S ceslis slaaty S Sl (S paSas | 25 Qb Shig 2l slasy

)13 3929 o) 55 K plas 45 el o 4SS ol sl ol

18lS sWojly

1053y90 Aalllas) (5)5LS (o)l s Sal3] g gy S 5 eSS sty Al (VFY) e il 5 osate diplie L]
MmN (DY bl Sl oo sladilols (315 49,6 ju5ul 0jgm 05

DOR: 20.1001.1.24235970.1403.12.3.2.9



https://orcid.org/0000-0002-9930-0139
https://orcid.org/0000-0002-1115-5353
mailto:Mjahantigh2000@yahoo.com
mailto:Moienja23@yahoo.com
https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.3.2.9
http://jircsa.ir/article-1-543-en.html

[ Downloaded from jircsa.ir on 2025-07-21]

[ DOR: 20.1001.1.24235970.1403.12.3.2.9 ]

"y cen 85 9WES Sl ) o G138l g gy J S 3 e aSWES slaaiy ol

Aol
2l olanas |y (elazl g (oobatdl un; ke bl SISl & Casl (a5 055 (Siglshgesss Mulp Sy SB Sl
5 e s GRIB(eein) Ol S 5 (oS Sl e g 50 g plestl) B (SB il g alie dlse Slals
o3gia T 3o alex 5l ST Ll slge 48l pogdle Ltalusd sl 0y ol Sl alen 0yt 5 omds (clbporton o3
yon) 5 dede jo canomb (2le )3 65k MKt dboul cuw (Galy et al., 2015) sms o il 1y Giole s b cos
9o oguixe Suiddag 9 S (215 53 ohg ol 5 o be 55 2 Jale (vt o £ Aler ) il
Dldg yi Mied s Slaiblo ) g atsl oS Sl odke g 031 Bes o Ysero >y wix SB (Wang et al., 2015)
5 S sadlll Ll 51 (Vaezi et al., 2017) sl o slis] (S55k Jpead 5 ofasts Gblio ol S (50 10 oge Ui oLS
ol Vs (S553l J) ool s S gpsbay sl o (Vb s g laiel (251 Jy (S5)k 29008 «StS 255 5k Sliogeasd
S 293> ol wVls (Sl bausgio 5 ool 4,5 15 (S8 1008 59y 2 45 55 lnl )9S el ey oS S 53 3315 Sl
(ole gz ulyd 290 jobateds cplple (T @Solee 5 &igke) )b (undy oz 5o cwl Sla 5k bawgie pgw
Sl 35l ol Capto dacypte ol (Ko sl (5908 Sitbdog g SiS bl )3 ofiga 2oL (e (655,
5 &y bl o bl orizen o o) 5l edlisiel g5 5 olS 5 SB ol Jlite Lyly, g gloin] —(oolatdl Cypse Jol
b @lie 5l angy edlatul 41,8 ssul mels oo 05 lo 4 (IYAD &5 ke Ve 0 () Ken 9 WaNG) cowl conspb
OIS plyisas sl oje 5o 350 3,800, b elandy iz T3 Syl SSigpsbas sl izl 0 S 53k Spgon 29240
(Winnegge, 2005) Lizloi o <lis) 185 o1 53 (ol (Sl 5 B8 S renci) (ol

oty sl SLlidl ) 5 S sl 93 ol 5] oS 5 5 ot Sl slnylS Lol 55T (glmojg )3 (ol pe] slaclad
5 s g5) 2 w055 g il d S g o Gl copu S daanlyl b B cap o stis (2ol SogS
4 Sty doojlo pl 1 Sopp (685 g dlnl (Sis (655 5 Olorw 5 Ko  Shis oz Jib 5l Sledliae b g loanl]
o egue (Aol slaojl (5308 5l ppasits ladi )l g Slal (e > lae £95 (Salgren sy Can
Ciglas) 3900 Sl 10 Ve 5l Sl anlal o 5 S ¥ 51 )5S S5l 0jes aw b SosS slaguis g anlyl o o 2gd
(YA Gorox sy (52p2ly 0yl 5 (55280

25 e S ol 3 sme 5 Soane haalnl Wil Soke sl Gbase cud g Cawg aye &l 4 g L
Logad g b0l Copte 3 a8 Slads glgil 1 (SO ol (bl cpin 13 (6508 alolb b g gl slaojlo célo 4 5L oplplo
&' s ysbay (Lucas-Borja et al., 2021) cusl (yadSis o594 9 (Mol ladiy 0,5 o 1,8 odlaiwl 350 dbj Suis 3blie jo
ol J15)53 5 (630 Caenl o ) did Jud SB g O 5l cblis ogas j> a8 s (claygiS | Sy

sl clbasss claanlyl o) 5 SB g O cllis jsliiods oMol (classy gl cil 4y pl8l azdiS clolo) J) e 9
Ao Veree 5l L Ay, cpl sl 03en 50 (o b psul el Jlo VF gb 13 48 (g by sl 0390 3,5 451539, dles 1598 oyl
135 53 bojl 1l 5,Klas s -(ZaNg and She, 2021) sl o385 ,15ys5 5 Y ) 51 & ol 005 lis] e St
S yd 95 0 JUI o 0 &S Cud o595 g9 (65l g9 Ao I iuloyd glgil Lials com ol cdle a8 ol ools (LS e
ol 5ol clbases ) sy ol el b ool yesde (CUi et al., 2024) and o Lialsdl 1) s 5] ades aly ol o
S8 plaz yuly )3 gl Jol Lais g lopgy G £55 4 Sl o (ndy iz 4 Casl gdio go 5 Sligus) Ol S S8
5,8 plosl il s S 3 oMol (gladiy LB oy ) (gddeie (gl imgdy )5S U515 4 .(Zhao et al., 2023) sl
059 > ey oo 3 Jlgte paSiid oy GBI 59y 2 & (ldghy elel 2 (V¥ 1) hlen o asly bL3)I (pen )3 .l
oS St glisim oS 5 ook slaojles (pedSits aMol slaksy 45 53,8 5,5 sl plogl ol Gy bl JSin ju5u]
Sogbas )y oollas 5 Slas a5 395 o Slisl s5ul 0595 13 Cuwd Cpob 4 dily b )y S 039 Cgwy JSl | Cailos Hglateds
Bblie oy S8 5 bl clacalld 156 (WWA0) aspler -leie el Cgu) S8 5 S s 3 (5850 G &S
» e i (el laojls a5 8y (L (g9 ) @l D> 518 (wyn 390 | (B QU Adg pj (63590 adlllas) St
03 gwy Moi 10 (Mol slaas Cuwd YU clado,e | e o pow (Jlo 93 Job o a8 0l (5155 (gg il Ciguy J S
ool plas (Veo) hlSen 5 M L)L g @ls )b osw)y (Rl 13 55 (i Wojle (pl sl 039y uSle s
Veds oy Ve 5l SB allo ibod bugie 45 (g yobds al 039 o yd Y& S3I 550l 090 55 o s Sl Slles o],


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.3.2.9
http://jircsa.ir/article-1-543-en.html

[ Downloaded from jircsa.ir on 2025-07-21 ]

[ DOR: 20.1001.1.24235970.1403.12.3.2.9]

Olib 55T o sLrdilobw "y

5 o8l b5yl et 55 ) o e ) cblis a5 siste @l oMol sloosls o pogdle sl 4l L5 Jlo > o5
Wy R o u,'.mlf |) Ltbé\.tb])j b)‘%) 9 S A_»)DG 9 ..\3)‘.) u)'{.wu L_gua J)LS 2 w.q.» ).o.>v1 Lgl!bb)p ‘_;:UIJ‘ Lngd@l)J]
) Jy el 485 @90 plage 9 Siow 5 (Siwsy8 Juub 5l (2ol slaojl 59y p Slalllas 1145 a0 o (i Gimgly (g

518 (2 3y90 1y (653988 Sl s Sl 5 gy JES 50 i aSits sty S g,

Ba85 (g 9 dlge

axlllas 590 839050

0395 Cpl 33 H18 L s o 1 (gyie VYo v glas)] o 5 BB ol yedd oy Jledd (g520lS YO-Y alold )0 ddlllas 3)g0 dilais
OA" g (305 Jgb £+ 0V FF" = 5% 00" Ay Jlils cla sb o &5 ol b jsul 0jes (Sojelgshe slassly 5l S
@ g b ol S F/0 dg0n imgh 390 dnly oy () JSB) canl 43S )5 Jled (o, x> VAT YY YA — YA Y
WY/A sga dilaie oyl alls bawgio (SH)b bl o Clusds j9iS Slyoo g S (g e odgde ) (uw) b byl b
3,3 5l 4,0 VOV dilaio ol a6Ylo bawgie Oylys ax )3 9 0 J3U lwe) Juab jd ol 5l (lodes 5w a5 canl jio e
Cagby (Jg Vb adlaio oyl (3555 9y Casl (W) (ot 9 (YPIV) 30 s iy Jlo olo cpyidpw 9 (eS8 (ygbdy o
Sl &8 ol ©lwlge jl Cugby 39mS 9 Ol Codgase .l o pd YA ()] 4Vl Lawgio a5 gygboas o)y J15 ol pdaw o o
wslo olpon il 1y LS JLatal g ad, i lasee cot balyd s cl5eSay ol 03 J13 95 15l cos |y asl ol
0395yl ol Lale lalS 4 slate lMde 5 i (adugy pyd Bbd |l cams dilais LS jide Candg gy oplil .l
lehmaniana Artemisia, Artemisia sieberi-Zygophyllum eurypterum, Amygdalus scoparia,« =y aLS i ¥ (gl
4 Blaie C)f-)ﬂ 5 29wy S Cuxdae pl o ol 0ud &8ly lyl B ild aigy ) dalaie pl ool e Bld 1l
Slosds (bles pols juac b awl,S

. 45°00°E 55°0°0"E 65°0'0" T SI0°07E 61°1307F, G307 R BEEGD o1 o1 L o1
s s 3
2 g
z £ %
B %
£ ]
: B
=
ke =
7 k3
65°00" K 2 a
63°0°0"F. o
£
z H z
2 = z
£ P B
z 2 -
= z z
z -2 ]
£ gz =
£ &5 &
a P ﬁ
P2 =8
= g
g ] z
& £
e =
= 3 7a-
£ g2 &
£ &= &
g
& 8
£ 2 z
&= 2 £
& g e
3 %
= &
-2
S9°0'0"F. 60°P0°0"E. 61°0°07E 62°0'0"F, 63070 S1°0°0 K 61°1T'30"E 6I0E 30"
Tl T
A
<
=3 =
2 61 61 61 61 61 61 -
|
N L C .
CRubt i3 CB il 0395 50073 Suislasiun aoty
A CQ w50 930 T 039>
60°0'0"E 61°0°0"E. 62°0°0"E.

)9»355 ‘_,lz,.ol £uu~),w » axflle 3590 8390w ug@,o -9 J&w
Figure 1- Geographical location of the research site in province and in the country
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Table 1- Characteristics of check dams constructed in the studied hydrological unit

Ldﬂ - .

() s s ) e T (g ij:) T e s
0 15.8 1.8 1 1.2 9 2 1
15.8 14.2 2.8 1 1.2 0.9 2.8 2
30 13.6 3.5 1 1.2 0.9 3.5 3
43.6 30.3 3.8 1 1.2 0.9 3.8 4
73.9 13.2 4.3 1 1.2 0.9 4.3 5
87.1 14.8 45 1 1.2 0.9 4.2 6
101.9 14.2 4.8 1 1.2 0.9 4.4 7
116.1 16.2 4.8 1 1.2 0.9 45 8
132.3 14.2 4.6 1 1.2 0.9 4.3 9
1455 13.6 5 1 1.2 0.9 4.6 10
160.1 27.1 5.6 1 1.2 0.9 5.2 11
167.2 13.2 5.4 1 1.2 0.9 5 12
200.4 16.8 51 1 1.2 0.9 4.7 13
217.2 14.8 4.6 1 1.2 0.9 4.3 14
232 15.8 5.8 1 1.2 0.9 54 15
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Table 2- The dimensions, surface and sediment volume of the reservoirs of the check dams constructed in the studied
hydrological unit
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(o ) (5e) g (e1pe a) >3 (5e) g () ’
1.6 0.26 6.3 2.1 3 1
2.2 0.27 8 2.3 35 2
2.7 0.22 12.2 3.3 3.7 3
2.8 0.20 14 3.4 4.1 4
3.2 0.20 16 3.7 4.3 5
2.7 0.20 13.3 35 3.8 6
2.6 0.18 14.6 3.4 4.3 7
3.1 0.18 17.1 3.8 4.5 8
3.1 0.17 18.5 3.7 5 9
2.8 0.17 16.7 3.8 4.4 10
3.3 0.17 19.7 4.2 4.8 11
4.1 0.18 22.9 4.4 5.2 12
3.2 0.17 18.9 4.2 4.5 13
2.7 0.15 18.1 3.7 49 14
2.5 0.15 16.6 3.6 4.6 15
42.6 2.87 2329 495 66 o>
2.8 0.19 15.5 3.3 44 busgre
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Figure 2- A view of the range of studied rainwater catchment systems
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Figure 3- A view of the amount of sediment in reservoir of the check dam
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Figure 4 - The graph between the cumulative distances of the dams compared to the initial dam and the sediment
depth
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