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1- Wind Erosion Hazard Index
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Figure 1. Geographical location of the study area in Isfahan province (A), work unit map (B) and a satellite

image of the study area(C).
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Table 1. Geomorphological facies and work units of the study area.

Sl S350 5855 ol S3APos 55 A5
Area Geomorphology facies Geomorphology unit
Aoy S it s it s it s
Percent  Hectares Name Code Name Code Name Code
s s L el
0.37 120.1 1-1-1
Orchard and agricultural lands
LSt K, e
827 26484 A e 2-1-1
Dense desert pavement ST s 1.1
CslS Cn 50 Opandazh Plain
2.11 679.2 > 3-1-1 P
Woody plantation
L ila b Lol en cidlS s K
0.65 209 A it g 4141
Planted forest in desert with sign of wind erosion
§ o SKs blie
2.8 900.5 e B 5-1-1
Residential area JURGINH 1
153 A Glacies
483 1550.6 e 6-1-1
Orchard and agricultural lands
153 eL Bl
1355  4091.1 e 1-2-1
Orchard and agricultural lands
2l Lol en S8 cs K
799 24127 S Al Ll > o 2:2-1
Planted forest in desert with sign of wind erosion ool s s -
5 3 Sms bl Covered plain
6.42 1939.3 e B 3-2-1 P
Residential area
sl 50,
3.59 1084.6 > 4-2-1
Woody plantation
. 5Ol Lol en o |
537 16234 s QS e S 2 1-12
Pophkardeh formation with Halophytes
63,5 o last
3.41 1030.3 200 00 2-12
Zardeh formation
PRWATY 5050
8.08 2441.1 Jeel 3-122
Abandoned land
lawle glaag — adlze
466 14098 Sl slaeg = o 412
Transition zone-sand sheets
il b — adlze
1058 31949 it 5-1-2
Transition zone-woody plantation
$ ol L L
1.51 4564 o7 b 6-1-2 D 12 > 2
Gypsum lands Clay plain Playa
63 ,Sa 51,1
3.82 1155.2 R 7-1-2
Pophkardeh formation
L ila b Lol en cidlS s K
1336 40352 S s et s 8-1-2
Planted forest in desert with sign of wind erosion
LS C 50,
1.89 572.1 > 9-1-2
Woody plantation
lawle glaa
15 500.5 Sl Srte 10-1-2
sand sheets
100 32054.7 <
Total
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Table 2. Influential factors of wind erosion in the IRIFR method.

oLl b o leds
Score Parameter Number
s
0-10 e 1
Petrology
S I
0-10 e 2
Land form
0-20 b Candy 5 Loy 3
Wind speed and condition
515 Chae Shis s Sk e A
Soil and cover factor
(5)-15 A g 0S5 5
Vegetation density
(5)-20 Sl mlan il b U 6
Effects of soil surface erosion
S Cogby
0-10 i 7

soil moisture

b slaaig sty Cf
Type and distribution of wind farms

0-10

(5)-15 Pl e
Land management

(3L il & Comd (B] (A3 gy 330 5 Gl B SIS Y
Table 3. Erosion classification and estimation of sediment yield associated with wind erosion.

(Jo 53 a kS 53 ) (A3 s S st el b ChS il b 38
Sedimentation (ton/ kilometer/ year) Total points Erosion quality Erosion class
250> <25 (Very Low) oS J= I
250 - 500 25-50 (Low) o I
500 - 1500 50-75 (Moderate) Lo s I
1500 - 6000 75 - 100 (High) st v
6000 < >100 (Very High) sb 5 L= \%
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Table 4. Classes and parameters of the WEHI model.

SN e & el Sl el S el
Score Ind.ex. Class Index Score Ind.ex. Class Index
Description Description
100 - 125 10-20 1 100 - 125 0-25 1
S elil e ol b glasl il 8
125-150  20-40 2 = s 150 25-50 2 P SRR SYS
Soil saturation The frequency of
150 - 175 40 - 60 3 moisture 150 - 175 50-75 3 erosive winds
(%) (%)
175 -200 > 60 4 175 -200 75-100 4
100 - 125 <10 1
125-150 10-25 2 Cad S
Bare soil
150 - 175 25-50 3 (%)
175 -200 > 50 4
Sty At sl p o sl s sleial; -0 g
Table 5. Prioritization guide for the proposed management plans.
e sl SIS s laasl e mke 4ol et OIS
Management . Management Hazard
Appropriate programs
program class program class
Lo I8 5 AS Sl o 55 (ol (lS et 5l 68 5k L
la Cwrd 9 Laa
Prevent land use change Destruction of vegetation, Pasture control
ke 1
Cislis C“’“’U RIS C;/uu Maintaining
Ib L . the status quo
Improving incorrect agricultural methods
a Slarw 58 sl sl 5l 658 S
Prevent the implementation of non-development programs a5 b I
1Ib Sl (s w pslie DLaLS S Avoid danger
Cultivation of plants resistant to soil and water salinity
o S L bl 3 (655 S 8l Sl (AL RS I
1la Increased vegetation cover, enrichment of pastures, tillage in areas
with heavy texture
S8 olelasl
11Ib 3 Sprmme b S Control 11
Targeted cultivation of crops measures
- ol Sl SO lles
c

Mechanical operation and construction of windbreaks

Al
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Figure 2. A) percentage classes of bare soil, B) percentage classes of soil saturation moisture content, and C)
percentage classes of erosive winds in the Segzi plain of Isfahan province.
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Abstract

Background and Objectives: Wind erosion is one of the phenomena which causes
land degradation in arid and semiarid regions and is a serious challenge for sustainable
production and farmland management. So given the importance of the subject, the purpose of
this study was to evaluate the wind erosion intensity in Segzi plain of Isfahan using two models
of WEHI and IRIFR and to compare the results with ground reality to select the best model,
together with providing and proposing management plans to mitigate the effects of wind erosion
risk based on the superior model. The wind erosion hazard severity maps generated in this
study can be an effective tool for managing and mitigating the effects of wind erosion and
land degradation.

Materials and Methods: IRIFR method was used to evaluate wind erosion. In this method,
9 important and effective factors in wind erosion along with scoring table are provided and
analyzed.The Australian Wind Erosion Hazard Index (WEHI) has been provided to predict land
sensitivity in 2014. WEHI is a land erodibility modeling framework that utilizes a general rule
of thumb to a set of surface and climatic thresholds and act through Geographic Information
System (GIS) to predict landscape erosion sensitivity. Selected indices in order to estimate wind
erosion in the WEHI model includeing soil moisture, wind speed and ground cover percentage.
By multiplying the wind speed in the percentage of bare soil and dividing by the percentage of
soil moisture, the amount of wind erosion is obtained in four classes of low, medium, severe and
very severe. After comparing the results of the models with terrestrial reality, the model which
possesses the highest correlation with terrestrial reality is selected as the top model and based on
this, management plans are provided in the region.

Results: The results of IRIFR model showed that wind speed and condition factor with score
of 276 as well as soil and its surface cover with score of 212 are the most important factors
in wind erosion and sediment production potential in the study area. The results of the
WEHI model also show the intensity of wind erosion in the Lands planted by hand work
units with wind erosion facies, sandy zones and transport area. Due to the higher correlation
of the WEHI model with ground reality, proposed management plans based on the resulting
wind erosion map were presented in three groups and seven implementing strategies in the study
area.

* Corresponding Author; Email: mohammadian@gau.ac.ir
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Conclusion: Comparison of the two models of ERIFF and WEHI showed that the ERIFF model
is suitable for dry climatic conditions in Iran and performs well, but needs to be further refined.
This study has shown that the use of simpler, more up-to-date and with more capabilities
models that capable of assessing wind erosion at different scales on a monthly to annual basis
such as the WEHI model is an urgent need for future research in the country.

Keywords: IRIFR, Management plans, WEHI, Wind Erosion
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