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Abstract

Background and objectives: The phenomenon of dust storms has become a global
environmental challenge. As a natural disaster, it has significantly affected Khuzestan province
due to its geographical location and proximity to vast desert areas. This study aims to examine
land management strategies to mitigate dust production in the southeastern dust source of Ahvaz
by implementing effective land management techniques to control wind erosion in this region.
Methodology: To conduct this research, ecological land resources—including climate, geology,
soil properties, land use, vegetation cover, wind erosion, and agricultural and livestock
conditions were analyzed using satellite imagery and extensive field surveys. By overlaying
maps, the dust source area was classified into ecologically homogeneous units (work units).
Based on the physical and chemical properties of the soil, the vegetative potential for biological
stabilization was determined according to the ecological requirements of native plant species.
Soil samples were collected from 106 points at three depths, and soil erodibility was assessed
using a wind tunnel. A wind erosion sensitivity map was then generated to prioritize the
stabilization of work units. The characteristics of erosive winds were analyzed using hourly
wind speed and direction data from 21 meteorological stations. After creating a database of
ecological resources in a GIS environment, the vegetative potential of the work units was
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evaluated using soil properties. Subsequently, specific stabilization projects were proposed for
each work unit.

Results: The findings of this study indicate that the stabilization strategy was planned
systematically, considering the ecosystem type, and dust control projects were designed based
on land use classifications. The land use distribution of the dust source area includes 37%
rangelands, 10% bare lands, 11% dried wetlands, 24% rainfed agriculture, and 13% irrigated
agriculture. The proposed projects included biological measures such as shrub planting,
afforestation, roadside tree planting, and living windbreaks along farm edges, as well as
management strategies such as soil moistening, leaching, irrigation, grazing control,
construction of non-living windbreaks, and rainwater harvesting techniques. Analysis of the
energy trend of erosive winds over the past decade revealed no significant changes. Instead, the
activation of dust sources was attributed to land use changes, precipitation patterns, and drought
occurrences.

Conclusion: The lack of water allocation to downstream ecosystems, combined with the
construction of large dams and multiple watershed management structures in upstream areas,
has led to the transformation of wetlands and sedimentary plains into major dust sources and has
contributed to surface soil salinization. Restoring flood capacity in these areas was achieved
through the construction of water supply channels to meet the water demands of biological
stabilization projects and facilitate the moistening of wind erosion-sensitive units. Overall, the
implementation of these projects demonstrated that this ecosystem restoration-based approach,
with a focus on wind erosion-prone lands, can serve as an effective model for stabilizing the
country’s dust source areas.

Key words: Dust mitigation, wind erosion control, rehabiliation ecosystem, erodobility.
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Figure 2. The land unit components in the dust center of southeast Ahvaz
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Table 1. Characteristics of erosive winds in some selected stations of Khuzestan province

Station Period calm wind Dp RDD° RDP RDP/DP Average Speed
% v.u m/s
Ahvaz 1392-1374 31 70 149 26 0.4 24
Mahshahr 1392-1374 27 331 140 171 0.5 36
Hendijn 1392-1379 7 328 147 145 0.4 4.4
Omidiye 1392-1374 44 302 161 68 0.2 2.9
Bostan 1395-1379 15 225 175 124 05 41
ABadan 1395-1379 33 198 124 135 07 43
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Figure 3. The changing trend of erosive winds based on sand carrying capacity (2000-2016) and the calendar of
erosive winds from south to southeast in Ahvaz, Omidiyeh, Mahshahr stations.
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Figure 4. The location, villages and wetlands of Sharifiyeh, Mansouriyeh and Shadgan in the southeast Ahvaz
dust center
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Table 2. Average of soil properties in the dust center of southeast Ahvaz

Parameter Horizon 0-30 cm Horizon 30-60 cm Horizon 60-90 cm
Unit
Standa Standa
Averag r(.l _ Max Min Averag Stanflal.'d Max  Min Averag r(.l ] Ma Min
e Deviati Deviatin e Deviati X
n n

Clay /A 2 02 49 102 26 117 55 4 28 111 57 0
Silt /A 45 9 66 14 46 8.8 68 22 44 96 64 4
sand A 30 9.9 68 9 28 102 68 10 29 128 9 8
pH 8 0.3 8.9 75 83 04 95 71 84 04 A¥ 56
ECe dsfm 49 5 111 42 326 144 703 6 292 125 766 64
Na mEq/L 221 1646 5202 20 1185 950 4961 29 396 713 4782 30
CA mEQL 172 100 591 24 123 717 560 58 101 467 297 18
Mg mEQ/L 50 282 137 0.6 51 276 134 0 50 256 135 24
SAR - 19 s 593 62 131 101 578 131 111 725 443 43

ESP - 125 49 13.8 05 - ; - ; - - - -

EF* - 016 406 034 003 - ; - ; - - ; ;

SCF* - 026 4, 097 006 - ; - ; - - ; ;

EF: The soil erodibility fraction, SCF=Soil Crust Factor
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Figure 5. Spatial changes of physical and chemical characteristics of soils in the dust center of southeast Ahvaz
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Table 3. Scientific names, chorotypes and biological forms of plant species identified in the dust center of
southeast Khuzestan

No. Families and Species/ infraspecific taxa Biological Forms Chorotypes
Amaranthaceae Juss. (including Chenopodiaceae)

1 Atriplex leucoclada Boiss. % 59 Ch IT, ES, SS, M
2 Bassia eriophora (Schrad.) Asch. s Th SS, M

3 Bassia hyssopifolia (Pall.) Kuntze * Th IT,ES, SS, M
4 Bassia muricata (L.) Asch.® Th SS, M

5 Beta vulgaris L. $ Th Cosm

6 Bienertia cycloptera Bunge ™ Th IT,SS,M
7 Chenopodium murale L. Th Cosm

8 Halocharis sulphurea (Mog.) Mog. $%* Th IT, SS

9 Halocnemum strobilaceum (Pall.) M.Bieb. $ Ch IT, SS
10 Halothamnus iranicus Botsch. ¢ Ch SS

11 Salsola incanescens C.A.Megy. s¢$ Th IT,SS
12 Salsola jordanicola Eig. 54 $ Th IT,SS, M
13 Seidlitzia rosmarinus (Ehrenb.) Bge. ex Boiss. S M Ch IT,SS, M
14 Suaeda aegyptica (Hasselq.) Zohary s m Th IT,SS,M

. od.s (— .
15 Suaeda vermiculata Fg(r)s;ssl;.(.e)é ;JFFGGmniIeI) (=Suaeda fruticosa Ph IT, SS. M
Apiaceae Lindl.
16 Ammi majus L. $¢5 Th IT, SS
Asteraceae Bercht. & J.Presl

17 Calendula arvensis (Vaill.) L. s™ Th IT, ES, SS
18 Carthamus oxyacantha M.Bieb. 4.5 ™ Th IT, SS
19 Centaurea bruguierana subsp. belangerana (DC.) Bornm. Th IT, SS
20 Launaea mucronata subsp. cassiniana (Jaub. & Spach) N.Kilian sd Th SS

21 Launaea procumbens (Roxb.) Ramayya & Rajagopal 3¢ He IT, SS
22 Matricaria aurea (Loefl.) Schultz-Bip.s™ Th IT, ES, SS
23 Onopordum leptolepis DC. 54 s Th IT, SS
24 Pentanema divaricatum Cass. ® Th IT, SS
25 Pulicaria vulgaris Gaertn.® Th SS

. S od (Do - .
2 Reichardia tingitana (L.) Rﬁt;]Chrlg—Remhardla orientalis (L.) Th IT. SS
27 Senecio glaucus L. ¢ Th IT, ES, SS
28 Urospermum picroides (L.) Scop. ex F.W.Schmidt® Th IT, ES, SS
Brassicaceae Burnett
29 Lepidium aucheri Boiss. ¢ Th SS
30 Matthiola longipetala (Vent.) DC.sd s Th IT, SS
Capparaceae Juss.
31 Capparis spinosa L. $4:sm Ch IT, ES, SS

Caryophyllaceae Juss.
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No. Families and Species/ infraspecific taxa Biological Forms Chorotypes
32 Spergularia marina (L.) Besser $ Th IT, ES, SS
Convolvulaceae Juss.
33 Cressa cretica L. $¢$ He IT,SS, M
Cucurbitaceae Juss.
34 Citrullus colocynthis (L.) Schrad. &™ He IT,SS, M
Cyperaceae Juss.
35 Cyperus rotundus L. ™ C.g IT, SS
Fabaceae Lindl.
36 Alhagi graecorum Boiss. $% M Ch IT,SS, M
37 Lotus halophilus Boiss. & Sprun.’ Th SS
38 Medicago polymorpha L. ¢ Th IT, ES, SS
Frankeniaceae Desv.
39 Frankenia pulverulenta L. Th IT, ES, SS
Malvaceae Juss.
40 Malva parviflora L.sdsm Th IT, SS
Leguminosae Juss. (=Fabaceae Lindl. Sub-family: Mimosaceae)
41 Prosopis farcta (Banks & Sol.) J.F.Macbr, $¢.sm Ch IT, ES, SS
Plumbaginaceae Juss.
42 Psylliostachys spicata (Willd.) Nevski ¢ Th IT,ES
Poaceae Barnhart
43 Aegilops triuncialis L. 9 Th IT,SS, M
44 Aeluropus lagopoides (L.) Thwaites® C.g IT, ES, SS
45 Aeluropus littoralis (Gouan) Parl. $ Cyg IT, SS
46 Bromus danthomiae Trin. sd Th IT,ES
47 Bromus scoparius L. ¢ Th IT, ES
i sd (=
48 Hordeum murinum subspégﬁgﬁamsgtjedllj)d.) Tzvelevs® (=Hordeum Th IT. ES, SS. M
49 Phalaris minor Retz. s¢ Th Cosm
50 Phragmites australis (Cav.) Trin. ex Steud. s¢ C.he Cosm
51 Stipa capensis Thunb. s¢ Th IT, SS
Primulaceae Batsch ex Borkh.
52 Anagallis arvensis L. subsp. arvensis var. caerulea (L.) Gouan ¢ Th IT, ES, SS
Solanaceae Juss.
53 Lycium depressum Stocks 59 Ph IT, ES, SS
Tamaricaceae Link
54 Tamarix kotschyi Bunge 5% s (=Tamarix leptopetala Bunge) Ph IT, SS
. S sds [ .
55 Tamarix meyeri Borzqs:)./eri (g;igj)agéitsest.;agyna Ehrenb. var. Ph IT, ES, SS
56 Tamarix passerinoides Del. var. passerinoides % Ph IT, ES, SS
57 Tamarix passerinoides var. macrocarpa Ehrenb. % Ph IT, SS

#Medicinal species (M), salty species (S), sand dunes (SD) species
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Figure 6. Map of common land uses in the dust center of southeast Ahvaz in 2016
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Figure 8. Land sensitivity map and surface soil erosion rate of land units in the wind tunnel
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Table 4. Proposed operations for the restoration of destroyed ecosystems in a dust center and the area of their

operations in the southeast of Ahvaz

Implemented area

Row General solutions Proposed projects (ha)
Forestry
. . e Shrub planting
1 Biological stabilization . . 24000
Live windbreaker
Tree planting on the side of the road and highway
Water spreading and humidification
Soil washing and application of modifiers

Construction of pit

Physical and mechanical Construction of Faro
2 operations Construction of curved pits 7000

(Collection of surface waste Pitting
water) Increasing soil surface roughness
Mulching
Abiotic windbreak
Exclusion
Rangeland (destroyed) .
Grazing management
Management of plant residues
3 Management operations Agricultural lands Reduction of tillage operations 39000
(Abandoned and dry- Strip cultivation
farmed) Reducing the width of the
Cultivated plots
Sum 70000
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Table 5. Suggested species for biological stabilization in the dust center of southeast Ahvaz (Keneshlo, 2019)

Type of Operation Code Type of species
Row
Abiotic windbreak DS Phragmites australis - Tamarix aphylla
Windbreak on the edge of fields SB Ziziphus spina-chirsti —Lycium depresum
Wood farming AF Eucalyptus camaldulensis —Eucalyptus.Microtheca
4 Tree planting on the side of the Hp Prosopis juliflora —Tamarix. stricta —Conocarpus erectus —Nerium
highway oleander —
5 Tree planting on the side of the main <p Prosopis juliflora— — Tamarix gallica — Conocarpus erectus —
road Nerium oleander — Parkinsonia aculeata
6 Tree plantation in the side border and RP Prosopis juliflora— Tamarix gallica -- Conocarpus erectus —
between the fields Nerium oleander — Parkinsonia aculeata
7 Forestry RF Seidlitzia rosmarinus — Tamarix. passerinoides
8 Shrub planting BP Tamarix. ramosissima —Tamarix. tetragyna —Tamarix. leptopetala
9 Forestry and Shrub planting FB Lycium — Atriplex Spp — Seidlitzia
10 Gourab PS Lycium depresum — Aeluropus lagopoides—Tamarix. passerinoides

bl Ollee bl 5l a5 I8 sl L3 L3S 05 slas -4 e

Figure 9. The dust sources in Khuzestan before and after the stabilization operations
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Figure 10. Maps of some proposed operations for stabilization in the dust center of southeast Ahvaz
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