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Extended Abstract

Background: Many countries around the world have been affected by land degradation, primarily
caused by soil erosion and sediment deposition. This has led to a decline in soil productivity,
alterations in water quality, and a reduced capacity to mitigate natural disasters, such as floods.
Beyond the direct economic impacts, soil erosion has severe environmental consequences,
including the loss of nutrients, degradation of soil's chemical, physical, and biological properties,
reduction in soil fertility, soil compaction, decreased permeability, deteriorated water quality, loss
of wildlife habitats and biodiversity, changes in landscape features, desertification, an increase in
greenhouse gases, and global warming. These changes also contribute to climate change,
elevation of riverbeds, and a reduction in their carrying capacity. Watershed management
practices, such as biological, mechanical, and bio-mechanical interventions—including seeding,
planting, mulching, gabion construction, and piling—are effective in reducing erosion and runoff.
One such method, paving, is a traditional resource management technique that has been less
researched. It is recognized as indigenous knowledge in many parts of Iran and has been used for
a long time as a method derived from experience and local wisdom. Unfortunately, despite its
widespread use, this method has been under-researched within the context of watershed
management and natural resource conservation. The effectiveness of paving has been largely
demonstrated through local experience rather than scientific investigation. Paving is a watershed
management practice that controls soil erosion and runoff by modifying the length and steepness
of slopes. This research aims to investigate the hydrological response to rainfall events on plots
of 2 meters by 10 meters in both paved and unpaved lands within the Kol Sheikhi watershed, part
of the Parsian Dam headwaters, and the Tang Bawan watershed, part of the Zohra River
headwaters, in Mamsani City. To achieve this, suitable locations for nine plots in paved lands and
nine plots in unpaved lands were identified across three study sites with varying soil textures.
Runoff was measured after each rainfall event was completed. The core of this research is based
on field activities, including the collection of data from 10 rainfall events, and the measurement
of runoff volumes in the three study areas, encompassing 18 plots, during the years 2020 to 2021.
Methods: Suitable locations for the experimental design were identified following a detailed
review of geological maps, soil science data, vegetation cover, and slope characteristics of the
study areas, along with extensive field surveys and an evaluation of the history of platform
construction in the region. A total of 18 plots were established across three regions and three sub-
watersheds, with nine plots located on lands with platforms and nine plots on lands without
platforms. Each plot measured 10 meters in length and 2 meters in width, and the precise
coordinates for their construction were recorded. The total volume of runoff generated after each

rainfall event was measured using graduated containers. Runoff measurements were conducted
for 10 natural storm events that occurred between January 26, 2018, and May 11, 2019. Finally,
for statistical analysis, the data were compiled into a database using Excel 2016. Various
descriptive statistics related to runoff were calculated using SPSS 21 software.

Results: The results from the first, second, and third study sites demonstrated a decrease in the
runoff volume in paved areas compared to unpaved areas by 8.88%, 3.28%, and 15.6%,
respectively. Additionally, a t-test revealed a significant difference (p <0.01) in the average runoff
volume between paved and unpaved lands across the study sites. During the maximum recorded
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rainfall event of 118 mm, the minimum runoff volumes were observed at the second, first, and
third sites, with values of 6.5, 2.67, and 0.52, respectively. These sites, characterized by the
"Pabdeh-Gorpi" and Aghajari formations, which are critically sensitive to erosion and
sedimentation, showed the highest efficiency in controlling these processes.

Conclusion: Platforms are among the most significant human interventions in terrestrial
ecosystems, designed to create new surfaces for cultivation on sloped terrains, reduce runoff and
soil erosion, harvest and store rainwater, and accumulate biomass by enhancing crop production,
and restore ecosystems. These structural modifications fundamentally alter land morphology,
leading to changes in water infiltration, runoff generation, and ultimately impacting the entire
water cycle from individual platforms to slope, catchment, and landscape scales. The scientific
community has been studying the ecological, hydrological, and hydrogeological effects of
platforms in terraced landscapes for several decades. Given the research gap in understanding the
impact of these erosion and runoff control operations both in the country as a whole and in the
target area specifically, this study examined the variability of hydrological components, such as
runoff and soil loss, in paved and unpaved vineyards and pomegranate orchards under natural
torrential conditions. The findings suggest that implementing such measures in runoff
management programs—aimed at increasing moisture retention and preserving soil—can boost
production and net income for land users. This can be achieved by involving local communities
through subsidy plans, encouraging participation by offering free banking facilities, and
institutionalizing these practices as part of the local culture. Paving, as a low-cost method, shows
potential for improving formations that are sensitive to runoff, erosion, and sedimentation.
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Figure 2. A view of the terraced gardens in the Tang Boan site from the headwaters of the Mamsani basin


http://dx.doi.org/10.61882/jwmr.2025.1284
http://jwmr.sanru.ac.ir/article-1-1284-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-01-07 ]

[ DOI: 10.61882/jwmr.2025.1284 ]

¥y

Sron e 5 GBS ageme (b o (b ol
(EisSus 3B g (gagSu (Bl pd (daw Gy, (658 Ol s

eyl b (g5 186 Lol 3 & & 5 (saneSas S
gy 5 elisl 38> Glaise by, 4o ¥V g Job o Ve
(V) JSo 8ad gpuSojlul (Sl slugy o jl
J9 059> 4> yb’ls) SSoilul ol e 9 oddeslial glacsdl
b e b ped 53 o)l s sloadlsp I (S

LW (2o s,
(olidipe) baid  owyp g adlas Gl e
5 adlaedyge bl cud (LS iSy (mlisk
S il dblo 55,5 5 5 by lise slaislen
2 0N &) j5ul oje 5 93 5 ol dw > M L adkad

(s (s e 53 ooyl o slaed Ly Sl (S IS 0jg> 53 CUlyy w6503l Lo g sadlis] lac M ¥ S
Figure 3. Constructed plots and the stages of measuring the runoff volume in the Sheikhi area of the main branches of
the Parsian dam in Mamsani City

anlllas 350 (gdilato yd (5505l sl JS Glasuie =V o>
Table 1. General characteristics of measurement plots in the study area

5 cal s Ll i Slaisie Lo A8 .
. P)Q’ : Olbgy (M)J)w» L,#)")u ) . aghaie
lbom) s sk Geographical R PR SN ;
Geol i . LS Slope coordinates N ’ T d Stllee
coloey Plant Soil Vegetation (percentage) Plot Non errace Study area
_ form pattern 8 Y X number Terraced o
B Sligs, 3325783 565813 1 *
il g wleuls 3325855 565726 2 *
ol oS dlacsy 5 e
Alluvial Grass Clay Annual 9! o
deposits of { 3325808 565789 3 * ,
Do oam grasses JS ase)
terraces (Pt
B Sligs, 3325735 565878 4 * The first
. _ site (Kol
dosls e slagds 3325797 565813 5 * Shetkhi
ol ) Ao 25 basin)
Alluvial
depositsof g oy Annwl 3325790 565809 6 *
young
terraces
I 3324426 566044 7 *
dl.muul)i @9] LSL“’U"‘; 3324411 566034 8 *
) s
ol o ) Ao, 5 <ol
osiner T Clay Annual 3324401 566049 9 * T
deposits of loam grasses JSase)
young (e
terraces T
] Slige, 3324417 566088 10 * he |
sl ey slads 3324422 566099 11 * site (Kol
4l |5 Sheikhi
Al b | o ) Ao, 20 Basin)
uvia grass clay Annual
deposits of clay St 3324434 566111 12 *
young
terraces
i T o sbols 3323813 562396 13 * L
P{;f (;A*li. oS Ay 25 3323821 562389 14 * o)
abde Gurpi grass clay Annual 9> Py
loon  evmases 3323806 562416 15 * (ol 55
S 3323813 562396 16 * The third
ul‘;é?s GM& R b)‘}hfyd 25 3323810 562380 17 * site (Tang
Pabde Gurpi ~ Forbes sandy ushlan Basin
oS 3323808 562398 18 * )



http://dx.doi.org/10.61882/jwmr.2025.1284
http://jwmr.sanru.ac.ir/article-1-1284-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-01-07 ]

[ DOI: 10.61882/jwmr.2025.1284 |

¥Y

Eron 2 5 B2 LS agme (ol e ()l Sl

VEF /Y oloud /ol Jlo 5wl 056 oy aali g

295 sy gaazme 3 ipgd Colw jo ilealy ials yly
2l 0 @peyie 3 g <Y Jolee j1d YYIFY oM JS
S VYA Joleo jod VEIYA S 8l 51 ) g (gaisSw
O Sod ol ps (S50 Bkl sl Casddy @0 e )
9 sigSw (2l 3 LMl (29,5 CUl, 9 )L ke
(¥ USS) s fIYYA 5 [N iy (gdingSw 18
SigSus 381 L) 4y o (198 ol (S gboa,
‘.g Pow pol.w 5 ileols u@K ﬁl){ Y/IYA l) g.)us) )‘J.BA
o 031> a0 j cund (angSs (LS 2 &Sl g
G SB 8L g alSGibg £y 3 )b 5l g cul
WS g g8 g i SBocdl ol cwd JiYou
gl}]s) > PUERTIR UL.,» u.vu.».]o )Ls) ] )'l Rey) L;la.ml.&;p
WIOY § myoyio )0 yiud VIV (gaeSw s8l 5l 5
ol by g eadsangSu (L) 3 mpeyie 3
IS 1y Gllgy plyp VO/F Cuwslys 5SS ol 45 (g4isSe
oM )b & Egdge cpl 4 dliul b )3 Bkl g S
2 Epddei Sl oa b S daly (60398 9 Uy,
S8 9 ) Jgia bl 2l 0 5 (a9 (3|
0500 ;Y o) oyled slacolu oniad LSS glaosjle o
Bl by ol sl (Bpl Sl Jold (S JS
cal cpl b sl opl eadg by, a5 At owy sog)
Ol ol By (cangSis b St () el YL S
o9 b Bl L ()95 only slaosile 59y g pler ST
RN l; Dg Lgw) g ybla) .A.Jj)' Lf‘ﬁ LSJL') J».“uLu Lgl)l.)
2l & o Pl VB Cllyy Mg e (sdsSus
t 90l plol Cpiomen B o L LialS il oS W36
ot 5355 Mgy o (p S <11 J5 snm BB Sl
ol 2 ausSuw 18l 5 causSw S b pSle

D92 pow 9 pgd «Jol ojles

&obol o g Ldiged (5 s 31!
Sy Vo sl o LS, asdly o 51 sb IS gljb?
T By b il oolazul b Glly, woms w9 15 (5y9len
Sygo (LS VoIV Yo Lyl Yo BYYe agil5 V8 5o
s ylel s g w30 plosl gl wcoles po .cd)S
Excel 2016 jlsles o kodh SleMbl SOL ags
Wdlwlﬁ.o‘)ﬁlﬁ5d»)ﬂd|ﬁ‘w 545 dwlre
9 g (2l > S @byl (AU sy Uy,

b odlael £ eejl j (ganeSw W81

Jolge calis p (650liS cols S mome Cupte

Ol sl Sglite baylps > gl By p 5 S5
o) )k o Ca g cud) (Bl 95 IS Oluogad
Y o S bl ¢ awlid o) sloodi sl e g 0
Rl g il y (e aclly) Wy e (oD,
odlasiwl b o img s cpl 50wl ods (630l S (550005
Camdg 3 b LS, s o il o
alel) (£b ol dw o gausSuw 18l 5 (saeSw )
YO 5l ool ced satasSs gl b (al Sl 5 w23 565
oyleud Culiw ;3 5 ¥ 9V ojleud (srculw ;0 Mo )d B 4 oy
b osly Juloo g a0 b ol o el dopd Y/O & Y
e oy (Staarons Ay sl o JusST 58l 5 51 o3liz
Sl (295 Sllg) sl 5 (b slaylS) )L
VY Loy 5 (298 Ul ggeome > Jgl ol
Py xgSew 3Ll > @peyie 3 g VO Jolee i
Eroye 2 gl YIVY Jolee yud WWF/Y S u8B 2l
Ul e oy (Staed ol s 05 Gy 1 el Cawndey
BBy g (Bl b Sl (28 Uy,
w2l S ysbdy s <[5 o +/FAY s ey (dineSw
NA ) Sl jlade (gatygSus 386 (5] &y G (gatrgS

s glacols d (gdusSw BB 5 slugSw 8l 0 4S5 L8b () Gl e 41,80 aw (1Sl o ()b Hlade =Y Jodo
Table 2. The amount of precipitation and runoff after natural storms in terraced and non-terraced lands in the study

sites.
Py Cale P Culo Jsl ol AL e
The third site The second site The first site u{ i
SgSs gSes 315 g S 236 JERCr g A5 Amouéf:ﬁ;r)l (onm)
Terraced Non-Terraced Terraced Non-Terraced Terraced Non-Terraced
6.5 30.69 0.52 12.88 2.67 36 118
0.2 6.5 0.04 1.28 0.04 1.63 25
3.7 38.52 2.50 4.62 2.67 9.36 50.50
2.4 56.88 6.33 15.17 0.83 21.17 44.50
0 0.27 0.20 1.23 0.15 1.38 13.40
0.01 1.95 1.43 4.28 2.07 12.03 44.40
0.2 16.83 0.31 1.50 0.67 10.42 65.50
0.2 5.7 2.77 10.83 0.87 18.46 37.70
0.2 34.47 5.95 11.62 345 14.70 78.20
0.3 17.53 3.37 12.97 1.70 9.15 64.90



http://dx.doi.org/10.61882/jwmr.2025.1284
http://jwmr.sanru.ac.ir/article-1-1284-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-01-07 ]

[ DOI: 10.61882/jwmr.2025.1284 |

¥f

Sron v s S m LS e (b e (ol ol
SlusSa 81 g sdgSu Sl)) p3 ddaw by (o)l lyus

Runoff circuit (yxud) bl e
(liters)

3

S 40

3. 30

X 20

=

.E 10

S 0

h—]

=

2

'S

=

(=]

=

=

7
20
15
10
5
0

? Runoff circuit (liters) (,ud) oblgy o

o

Figure 4. Correlation relationships between the amount of preci

® Average of 3 terracing repetitions oS )55 dw il
® Average of 3 repetitions without terracing o5 w3l 1,50 4w (il
Linear ( guwussw 51,55 aw (miilwAverage of 3 terracing repetitions)

Linear ( 5w w86 1,55 aw cuSilwAverage of 3 repetitions without terracing )

20
15 ° y = 0.2836x + 5.7987
® R%=.0.1953 ®
10 . *
5 - . O /AYYFX + 1[0 dfy=
o b e g Pre S g BER .
0 20 40 60 80 100 120 140
amount of rain (mm) (, Lw) 3,4 jlaéo
® The average of three replications of the terracing ) ) guiussow ;1S5 dw (Kb
® Average of three repetitions without terracing ) 5w w8l 1,55 aw (uSibe
Linear () suussw 55 aw uSilwThe average of three replications of the terracing ))
Linear ( 55w 936 41,55 aw wSiloAverage of three repetitions without terracing ))
1 °
1 y = 0.2836x + 5.7987
R?=0.1953
4 °
°
° °
b ° @
! T 2 9. T s . T g . T T . T 1
0 20 40 60 80 100 120 140
amount of rain (mm)
(Foslse) ool slade
Average of 3 terracing repetitions  gugSiw 51,55 aw il
Average of 3 repetitions without terracing s w8l 1,55 4w (il
Linear ( sussSw 1,55 aw cmiiloAverage of 3 terracing repetitions)
Linear ( 55w «3U 41,55 4w cuiiloAverage of 3 repetitions without terracing )
4 ° y =0.2836x + 5.7987
| o o ° R?=0:1953 ®
. s o . ® AT+ ety =
a T g . T . o T = T ./. \ é I=2 R . T 1
0 20 40 60 80 100 120 140

(oheo) ool slado
... Amount of rain (mm)

9) 93 (VL) Jol slacals ) saingSiw 386 5 gaingSs (ool 3 QUlyy e g (o)l Jlde (pr (Stassons dal, ¥ S

(k) pow

lands in the first (top), second (mlddleﬁ, and third (bottom) sites

itation and runoff in the terraced and non-terraced


http://dx.doi.org/10.61882/jwmr.2025.1284
http://jwmr.sanru.ac.ir/article-1-1284-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-01-07 ]

[ DOI: 10.61882/jwmr.2025.1284 |

Yo

Sron e 9 SIS agee (b e (Dl 3l
VEF /Y oloud /ol Jlo 5wl 056 oy aali g

Llow! jeiS »» (Navas, 1993) ulg imeh L oS
2 Slgen

02 (bl Cuud 3 >g,5 glrodly 4 sl wl b -¥
o 0dg )J.l).g \Wid 9 ay dgd> o iy Y
Wei et ) )Sen 5 (59 5 (Klarostaghi ez al., 2008)
Sllee &8 Sl IS jebas .yl Slgd e (al., 2008
386 ol 4 o ol oai Tl bl ) (eagSew
9 u_:slo) )‘J._D.a ;)i.\..) d)Jo )l 9 Josleals w@u u_Lé
gyl 5 Jo—ame Wy g wladl, a8l SB e 5lhass
OhKen 5 5o layimgh b guls cpl .ol atily isl5el
Ly Slesea (Nili, 2018) s 4 (Deng et al., 2021)
9 Cagby Il cr > Laclily) o pas slaasliy
oA sl gl (iliel cuw aS S el 5haSS
Sk Mg a3l b gl o ee B9 L (gladl by
andly Sinyd G lpedas ldas opl lyal ((BeeD
g

V) bcole awlid o) Cusdge V) JSD L gillas —Y
Sl (7) calow g gloz ol s (Bl Slgs) (¥
Giile p i wlas s Gjlo 90 b Aud oysS—obl
9" ays5 — ol class ;L (Khaksar, 2006) L.k
w@23) 3 Camlbns Jl5 5l plox Sl (B 0) Slgw)
Gy 9 el )d bl jlades )3 (Slou ol
ol e VWA (o)L STas 33 ¢ Jado b Balleo i
po—> 5 ol epd slo calw > G iy Sl
Ol i L3 1) gy 9 el yd oy, Glise J 58
Ao VIF pgd Colw) do)d ¥ ol iy dibate LSy
Slly)y po> JS 51 (pow caliw) 22> Y g (sl colw)
P AL e | S s cl L ) gy
JiS 250y (Wei et al., 2016) o)) Sen 5 55 ol
Gk il plwyd 4 wlwe s S bl > Clily,

References

G g e

4Bl Cawd (ol a s 5 a0l b loj 438 50 Ll
Slodiie; )> 3890 g dhe 425 S lgicds 09yl oS ol
lolid 05 3,018 nas e (slmduo e alay | Cilisee
S G b o] 3l g BRBIS o)l ) xS
) sel> Gl ol asar g 3 Gl o (sl Jsoo
Jbsa aub glie laac e 5 jsul aase (LSl
ol |y inluyd )5S o ol S cblis lage 5 50
S olsisar gigSs 5 sanol (G el gl e
LogSis 85565 oo )3 (owy 2 9 S0 390 (St (3990 Cullad
e ilopg 3 Copdy QLS 31 0 555k 5 (S
bl jd cuiS gy ghis zolaw dbul GBua b oS st
o5 g bl S il 5 gy Lials oo
il g Y gaze A5 Gl 38l b e3g5cunj e (o)l
s (Wei et al., 2016) Soai o pldl a5 5lopgr 295
5 ol 39 0y 4 e o) Siglshge O (ol
Jol e 5 n b aled 2 9 Slly) Wy lasnl s
od9dee Slleda wlie g 2l 059> i U anly oS
wsode axol> ((Deng, 2021) Koo alylgbsl a4 bs )55 (g9
by (emocins Bl oy Jb 50 & ol amd iz
2Ble > (395500 5 (Seiglorie ol g oS &
ol Sl oy 3 Slaios Mo 4y dagi b ol SIS
29 ple seba oS 3 Sy, 5 il JyuS Sldes
op @ pel el el jba Baa b
)y g Sy o (Soiolgydn slaadlye (gpdy s
2Bl 5 e gdgSuw slabuo,ll 5 aolust S
2 oyp slp by b LS, llps ) gangSs
WA elisl 4 plil a8 W81 5 cansSw (sl
o)l M &g oS sl ol 3 e &) ile)]
MY @hisl (aS ) ((islejl Cols 4w )3 oS 1315
2O b g S b ol oMy i) bl
OB g e (L e (Sl Ul 3 (S 236 (LS
sobl O aw g a1 M aw) M
L oly S5 g (Fred JS 059> 93 ) i (sgSw 86
3,5 Jle 93 125 gy 03 Jsb
2,8 05Lil 5350 lse & )lg8 o addllas oyl gl

e 45 ggS 8B Sl 3 ) g bl )
e ¥ o Vo) ojlend slacolu jd 1l (sao )2 YO (5,55 las
b e a3l eoms 5 . canlols M I (29,5 Ul
L Gy, Gl cal &5 3 paitene dlasly SUly, 5lade
Cuol 03,5 Iy ials o2 O 4 s J1dwd 5 (gdusSw

Al Qudah, K., Abdelal, Q., Hamarneh, C., & Abu-Jaber, N. (2016). Taming the torrents: The hydrological
impacts of ancient terracing practices in Jordan. Journal of Hydrology, 542, 913-922.

DOI: 10.1016/j.jhydrol.2016.09.061.

Al Qudah, K., Abu-Jaber, N., Jaradat, R., & Awawdeh, M. (2015). Artificial rainfall tests, soil moisture
profiles and geoelectrical investigations for the estimation of recharge rates in a semi-arid area
(Jordanian Yarmouk River Basin). Environmental Earth Sciences, 73(10), 6677-66809.

DOI:10.1007/s12665-014-3889-y.


https://doi.org/10.1016/j.jhydrol.2016.09.061
http://dx.doi.org/10.1007/s12665-014-3889-y
http://dx.doi.org/10.61882/jwmr.2025.1284
http://jwmr.sanru.ac.ir/article-1-1284-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-01-07 ]

[ DOI: 10.61882/jwmr.2025.1284 |

Eron 2 3 B2 LS agme (ol e ()l Sl

\id SlusSa 81 g sdgSu Sl)) p3 ddaw by (o)l lyus

Darabi, M., Qara, D., & Najabat, M. (2017). Evaluation of the performance of watershed management plans

on the amount of erosion and sediment transport in the catchment area of Sivand dam in Fars province.
Journal of Hydrogeomorphology, 14(6), 218-199.

Darabi, M, Malekinejad, H, & Talebi, A. (2019). Evaluation of the performance of watershed management
plans on the flood situation of Sivand Dam catchment area in Fars province. Journal of
Hydrogeomorphology, 23(6), 83-105.

Deng, C., Zhang, G., Liu, Y., Nie, X., Li, Z., Liu, J., & Zhu, D. (2021). Advantages and disadvantages of
terracing: A comprehensive review. International Soil and Water Conservation Research. 9(3), 344-
359. https://doi.org/10.1016/j.iswcr.2021.03.002.

Jia, X., Zhu, Y., & Luo, Y. (2017). Soil moisture decline due to afforestation across the Loess Plateau,
China. Journal of Hydrology, 546, 113-122. https://doi.org/10.1016/j.jhydrol.2017.01.011.

Klarostaghi, A., Ahmadi, H., & Ismaali, A. (2008). Comparison of runoff and sediment production in
different agricultural use treatments. Iranian Scientific-Research Journal of Watershed Sciences and
Engineering, 2(5), 41-52.20.1001.1.20089554.1387.2.5.5.2.

Katebi Kord, A., Sadeghi, H., &Singh, V P. (2023). Effects of Different Methods for Calculation of
Topographic Factor on Precision of Storm-Wise Soil Loss Estimation. Journal of Watershed
Management Research. 14(28), 1-13. doi:10.61186/jwmr.14.28.1 [In Persian]

Mein, R. G., & Larson, C. L. (1973). Modeling infiltration during a steady rain. Water Resources Research,
9(2), 384-394. https://doi.org/10.1029/WR0091002p00384.

Nili, N. (2000). Investigating the role of terracing in reducing erosion and improving the agricultural,
economic and social conditions of watershed residents. Second National Erosion and Sedimentation
Conference, Lorestan, Khorramabad.

Navas, N. (1993). Soil losses under simulated rainfall in semi-arid shrublands of the Ebro Valley, Spain.
Soil Use and Manage, 9(4), 152-156.

Nearing, M. A., Wei, H., Stone, J. J., Pierson, F. B., Spaeth, K. E., Weltz, M. A., ... & Hernandez, M.
(2011). A rangeland hydrology and erosion model. Transactions of the ASABE, 54(3), 901-908.
DOI: 10.13031/2013.37115.

Novotny, V., & Olem, H. (1994). Water Quality: Prevention, Identification, and Management of Diffuse
Pollution. Van Nostrand Reinhold, New York. P: 46.

Vice President of Strategic Planning and Supervision. (2008). Basics of designing and implementing
guidelines for erosion control structures, guidelines and technical guidelines for belt design and
implementation. Publication No. 450-2.

Pijl, A., Quarella, E., Vogel, T. A., D’Agostino, V., & Tarolli, P. (2021). Remote sensing vs. field-based
monitoring of agricultural terrace degradation. International Soil and Water Conservation Research,
9(1), 1-10. https://doi.org/10.1016/j.iswer.2020.09.001.

Parvizi, Y. (2014). Investigating the efficiency of traditional methods of rainfed tree planting along with

biomechanical operations of watershed management for carbon sequestration in the vegetation areas of
North and Central Zagros, Scientific-Research Journal of Watershed Engineering and Management.
7(4), 351-341. https://doi.org/10.22092/ijwmse.2015.103080.

Rockstrom, J., & Falkenmark, M. (2015). Agriculture: Increase water harvesting in Africa. Nature News,
519(7543), 283. DOI:10.1038/519283a.

Rahi, Gh., Fakhri, F., & Toosi, T.(2009). Survey and Social Evaluation of Traditional Watershed Structures

in Bushehr province, 5th National Conference, 1-7.
Refahi, H. (2014). Water erosion and its control. Tehran University Press, Tth edition, 674 pages.

Rutebuka, J., Uwimanzi, A. M., Nkundwakazi, O., Kagabo, D. M., Mbonigaba, J. J. M., Vermeir, P., &
Verdoodt, A. (2021). Effectiveness of terracing techniques for controlling soil erosion by water in
Rwanda. Journal of Environmental Management, 277, 111369.

Soleimani, F. (2014). Investigating the effectiveness of watershed management measures on the amount of

erosion and sedimentation in the Khorsan Valley watershed based on the modified Psiak method.
Watershed Promotion and Development Journal, 3(10).

Wei, H., Nearing, M. A., & Stone, J. J. (2007). A comprehensive sensitivity analysis framework for model
evaluation and improvement using a case study of the rangeland hydrology and erosion model.
Transactions of the ASABE, 50(3), 945-953. DOI: 10.13031/2013.23159.

Wei, W., Chen, D., Wang, L., Daryanto, S., Chen, L., Yu, Y., & Feng, T. (2016). Global synthesis of the
classifications, distributions, benefits and issues of terracing. Earth-Science Reviews, 159, 388-403.
DOI: 10.1016/j.earscirev.2016.06.010.

Weltz, M. A., Jolley, L., Nearing, M., Stone, J., Goodrich, D., Spaeth, K., & Wei, H. (2008). Assessing the
benefits of grazing land conservation practices. Journal of Soil and Water Conservation, 63(6), 214A-
217A. DOL: 10.2489/jswc.63.6.214A.


https://doi.org/10.1016/j.iswcr.2021.03.002
https://doi.org/10.1016/j.jhydrol.2017.01.011
http://dorl.net/dor/20.1001.1.20089554.1387.2.5.5.2
https://doi.org/10.1029/WR009i002p00384
http://dx.doi.org/10.13031/2013.37115
https://doi.org/10.1016/j.iswcr.2020.09.001
https://doi.org/10.22092/ijwmse.2015.103080
http://dx.doi.org/10.1038/519283a
http://dx.doi.org/10.13031/2013.23159
http://dx.doi.org/10.1016/j.earscirev.2016.06.010
http://dx.doi.org/10.2489/jswc.63.6.214A
http://dx.doi.org/10.61882/jwmr.2025.1284
http://jwmr.sanru.ac.ir/article-1-1284-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-01-07 ]

[ DOI: 10.61882/jwmr.2025.1284 |

Shon e 9 SIS age (b e (oD 3l
¥v VEF /Y oloud /ol Jlo 5wl 056 oy aali g

Wen, Y., Kasielke, T., Li, H., Zhang, B., & Zepp, H. (2021). May agricultural terraces induce gully erosion?
A case study from the Black Soil Region of Northeast China. Science of The Total Environment, 750,
141715. DOI:10.2489/jswc.63.6.214A.

Xu, G., Zhang, T., Li, Z., Li, P., Cheng, Y., & Cheng, S. (2017). Temporal and spatial characteristics of
soil water content in diverse soil layers on land terraces of the Loess Plateau, China. Catena, 158, 20-
29.10.1016/j.catena.2017.06.015.

Yousefi, M. E., & Shirani, K. (2023). Assessment of Maximum Entropy (ME) to identify Effective Factors
on Gully Erosion and Determination of Sensitive Areas in Alaa Semnan Watershed. Journal of
Watershed Management Research, 14.28: 37-54.


http://dx.doi.org/10.2489/jswc.63.6.214A
https://ui.adsabs.harvard.edu/link_gateway/2017Caten.158...20X/doi:10.1016/j.catena.2017.06.015
http://dx.doi.org/10.61882/jwmr.2025.1284
http://jwmr.sanru.ac.ir/article-1-1284-en.html
http://www.tcpdf.org

