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Extended Abstract

Introduction: Wind erosion is a critical environmental issue and a major barrier to development in arid and
semi-arid regions. This destructive process causes considerable ecological damage by stripping away topsoil,
reducing land productivity, and increasing dust and sandstorm occurrences. Vegetation cover, soil stability, and
surface roughness are among the key factors influencing wind erosion. The Sistan region, characterized by flat
topography and long-term drought, experiences severe wind erosion due to the degradation of vegetation cover.
This leads to frequent dust storms, further disrupting the ecosystem. To combat these effects, the construction of
contour furrows for rainwater harvesting has proven effective. These furrows increase soil surface roughness and
enhance water retention, creating favorable conditions for vegetation establishment and ecological restoration.

Materials and Methods: This study was conducted in a flat area with approximately 0.5% slope and sparse
vegetation, located west of Lake Hamun. Furrows measuring 40 cm in depth and 50 cm in width were constructed
along horizontal lines, each 90 meters long. Seeding was conducted inside the furrows. The experimental design
included three variables: precipitation storage location (inside the furrows, between the furrows, and a control area
without furrows), sampling season (beginning and end of the rainy season), and year (first and second year). Each
treatment was replicated four times. Vegetation characteristics, including plant height, canopy cover, bare soil
percentage, and plant vitality, were assessed using 90-meter transects and quadrat sampling. Soil samples from
each treatment zone were analyzed for their hydrological classification based on the SCS (Soil Conservation
Service) method. Data were statistically analyzed using ANOVA in SPSS software to evaluate treatment effects.

Results and Discussion: Statistical analysis revealed that the location of precipitation storage and sampling
season significantly affected plant height and canopy cover (P<0.05). Vegetation indicators improved markedly
within the furrows during the second year, especially after rainfall. Plant vitality assessment showed that 54% of
plants in the furrows had high vitality (first degree), 40% moderate (second degree), and only 6% low vitality
(third degree). In contrast, in the control area, 73% of plants exhibited low vitality and 27% moderate vitality, with
no high-vitality plants observed. Soil infiltration capacity also improved significantly in the furrowed areas. While
infiltration rates in the control zone ranged from 0.3 to 1 mm/hour, they increased to between 1.3 and 3.8 mm/hour
in furrowed zones. This improvement enhances water availability in the root zone, increasing soil moisture and
thereby creating a suitable environment for plant growth and stabilization of the soil surface.

Conclusion: This study demonstrates that contour furrows are an effective technique for vegetation restoration
and soil conservation in wind-eroded, arid environments such as the western area of Lake Hamun. By improving
infiltration and increasing soil moisture, furrow construction facilitates vegetation establishment and resilience.
Given the region’s limited precipitation, high evaporation rates, and compact soil layers, furrows represent a
practical and low-cost solution for managing water resources and combating desertification. Their application can
greatly enhance the effectiveness and sustainability of restoration efforts in degraded arid lands.
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Figure 2 - Schematic of target areas for measuring vegetation cover in the study area (furrows and their
ridges)
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Figure 3- view of the constructed, a) before furrow irrigation, b) after furrow irrigation.
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Table 1- Classification of the vitality status of the plant species
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Table 1- Classification of soil hydrological groups (Mahdavi, 2014)

(MmM/h) 345 ¢y 30 SB (Siglg s 09,8 SB cdl W Sy vyl by
71155 A ) oS
8537 B 55 (5 ~gm) b g oS b
3813 ¢ b ey~ oy — o) 3 b

H pob e ool s o)
1503 D D oy e o) ob;

gl Grizred 9 GinEl Colus gl ol
Jeuz) ail s o pime do 0 ) mhaw o cod S
el p e s cpl blite Sl mls @ azgi b (F
kosls 1Sl dslin (P <+/+0) wrd oo lis
cos oLS idazl colue o5 cul o Sl
Oeizmed g g )b 3oy SV g3 0,58 g 53U
W s WY iy Gtaldl el Wil o Jols
Sl 00l dald aslais O S ua.‘>L.o L)"‘ 6)"‘)‘
ol 1y Ghlogime WS wo 0 O mhaw jo oS

el Gl Gyt Sk (@ Jguz) ded e

4 olidlsn ol o 5o ol ) @l
el ol SLLY Jaaz 0 imgh l>] cogase
Jbo 5o e Swb Glime oy @S 4 a2gl
30 &SIl 009 yio Lo VWY g VTV L ol VE
Jo b 2 28,5 S0 g S0 VTY Lo
VIA 5D b il o S0, o oty 55 VE -V
bl Jelodis 28 bl ool (3155 e e
Slas el o] Kl baisl « LS s sboosls
Cbloy fab (izeen o law] Y55 5,58 Jore



4

VEF ol ioslez ojlods oty Jlo sl slaojom aala Cu piow

b a8l 55 (ghlopaiged Jad S cwjp jo ool
s3gate 43 Uil b alail I s a5 el T il
zb alox3l oS gui, o jasrls adllas 050
adly Sl pegacne s 4y ol S gl 5 Adg
alie oppde o5 0 ol Sl 5 caley
0,99 Okl o ok eyl 5 Slnzl eyl
Oyge Sl slag,lb J2ls 50 9 g2 sk,

OhlSes 5 &Sk
dH o a8 wibee el VEIV L plp olS
GBI e a9 wd g pSeslal Slasl slag 6
ailaie 5 g o olsd 4 Cacnd (5l VY 5 V)
Cod S Colus o)y 50 Sl 009y ol por ol
055 g g )18 Slosl b as el )1 ko loasdly 5
SB colae byl e Jols 5 J50s o Y5
ATV VY CS sl dahie 4 Cand o

adl mels plp (e 1OF) VY 5 (pop0yie
o sine NS gLl 35 oyl Ll 4y a8 el

axfllao 090 0590 b jo bl wlbcblgn olllws! slaools - Jous
Table 3- Data from the Zabol City meteorological station during the study period
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Table 4- Analysis of variance of the effect of treatments on the average canopy cover, height and bare soil
of the study area
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Table 5- Comparison of the average effect of treatments on canopy cover, height, and bare soil
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Table 6- Freshness degree of plants in the control treatment, inside the piles and in the furrow site
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Figure 4- A view of the measurement of plant indices inside the Furrows during 2023
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Table 7- Results of classification of hydrological groups of soil in the study area
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