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Figure (2): View of the Win Area

Figure (3): View of the calibration screen
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Figure (5): Selection of parameters for statistical specification
analysis
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Table (1): Percentage by weight and percentage of cumulative
frequency of particle diameter in mechanical sieve at point 1
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Figure (9): A sample of photos taken with the Win Area device
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Figure (7): Method for calculating particle diameter using the
Pythagorean equation
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Figure (6): Results of measuring samples using the Win
Area device
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Table (2): Weight and cumulative percentage of length, width and diameter of win Area device using sieve diadeter at point 1
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Figure (11): Comparison of particle length, width and diameter granulation in the Win Area device with mechanical sieve granulation




VFeor b ) qogaog o 0 londs S Jlw o(ybly piammwgST (cwdigen (g3 ol alxo

vﬁé&ﬁ@‘): Q‘):fk;kﬂjaﬂwwwdb‘f
j:.Abl_.t_A_wj_hjé C)bb Lg)‘éwsﬁck_w)\)\_a"j/v' LQYL

¥

Aoy ($3nsls 3 b Ogm Og03] s () s

A s 2 e Jsb gl pl )l S S (pread (S
B A3 5 G p oS S g s s 5 e lbtlns
e SO S zbls 3 ks sadailw e

d)_A)T )‘ eJ.ATngbd.g @L“u @ 47-)3 Lv Juh:dn QL;'»J sl 0

Ve Y ,LLZ_;J; (ét"‘s‘ «_{H)d:.:..aubulg(WinArea e&m:) PR gJ:'J."J:‘, U‘:JJ Ob)\b‘j e.&.'.'nrl:.r.ﬂ b‘,.aﬁ.; Q}aﬂ @l:.s () JJ.A’

SPSS J‘}”(Js L

Table (3): Results of Pearson test performed from the information of image processing method (Win Area device) with traditional

method (mechanical sieving) in points 1 to 10 in SPSS software
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Table (4): Results of Pearson correlation at 95% confidence

level of particle length, width and diameter granulation with
mechanical sieving



1A Oble (v P jI5095 gucudild ;o win area olluwd ColslB o)y

SoMde Ly (6 ey BLad Sl ooy Sla sowie 5005 alis
5 p05l @l b a3 Gl gl 20 5 e Gt o0y ik
Sl ilas (Yor o) OLan 5 2,y (Y01 ) 0K

L psd Sl St sl bl 4 a5 b roman
S nn (Siet 35 33 G 45 A atiie few i)
G N Jeel S aS B b ol i 55 5 dls s s
o35 s Sl Sy L alllls hils 058, psedd 3
L ol 250 el 35 Al O o Selor Wl5 0 50
sl s (T18) OLan 5 Ola s (Yo )y alllas

sl lne g aloes (ghyls SIS S 5l esli
30 13 Sl S (LS eSSl eslinad oS
e Al S i S bl &S il sle 3L S
gty 15 01 s Dy U5 e o pp 1003 03 S
S Gy 53 (b 3l als jsme S SE 5 03l 13 (63500
S ez a Sl 553l Cdls b S e SIS
uzz_wsugkﬁfu@up};@wbﬂ;iu
SIS a5 s S SISl s el S
S gpesls Sty Slale j3syls Sl 3

35 i (Glarm) s SSE S8 555 e slgdy

258 S8 e

1. Afrasiabi, S., Tazeh, M., Taghizadeh, R., Ghaneei, MJ.
and Kalantari, S., 2019. Performance of two
measurement methods of pin meter and laser disto
meter in the measurement of microtopography
Created by desert pavement. Desert Ecosystem
Engineering, 8, 1-14. (in Persian)

2. Azad, MR., Kalantari, S., Shirmardi, M. and Tazeh,
M., 2021. Investigation of Land use and Physico-
chemical properties of soil on wind erosion threshold
velocities using data mining.
Desert Ecosystem Engineering, 9, 1-14. (in Persian)

3. Al-Farraj, A. and Harvey, A.M., 2000. Desert
pavement characteristics on wadi terrace and alluvial
fan surfaces. Wadi Al-Bih, 1 1.

4. Beggan, C. and Hamilton, C.W., 2010. New image
processing software for analyzing object size-
frequency distributions, geometry, orientation, and
spatial distribution. Computers & Geosciences, 36(4),
539-549.

St 5 oy B 1 st 055 e e s il
Salon 5 Sion S S L Lajlsyai Ty 5 68 a0
L Sl Sl gutils 5l g03 (p (Siesad (0l 31 655
Gl s ey Jsb sl Jlosed 4l SIS 5 e
53 Lol Sl S s (giudlls il 4 a5 b ks (6 i
S 8148 CiS Ol e LSS S s, Ly il
S iy el ek B 5 5 ook (seuls (sla s e
S pLSia s By b 3l iyt e s ol
8 Sl S 15 ses o poa 00 S 5 i gd 035
C'—P'J\Q\)s‘d)‘b—fg'—i"f&-“)-"—'.3;))—:9“&—3\
4SS CiS Ol g e B sl 5 olKis e o 4 OLAb
Sl Jla s by (o e shuals Hlases Salea s
RTINS TN R bl 5l S S

R e T L
3 352 ee S5 5 M o2 ol il S e slie
S5 53 5 B3 e Ly ST s oy SO s
el D3 b L S &b o G N
S 55 s e JUT B o (Sen S 5 be
St S el s B3l s b (S
Sl doyn A0 (VL Ko gyls O g o

3 ol Gladls o das 0 UL B oyl @l;j
win area s L sdolwsas z=E L Sl S o

@Lu

5. Chang, F.J. and Chung. Ch.H., 2012. Estimation of
riverbed grain-size distribution using image-
processing techniques. Journal of Hydrology, 440-
441,102-112.

6. Cheng, Z. and Liu, H., 2015. Digital grain-size
analysis based on autocorrelation algorithm.
Sedimentary Geology, 327, 21-31

7. Chung, Ch.H. and Chang, F.J., 2013. A refined
automated grain sizing method for estimating river-
bed grain size distribution of digital images.
Hydrology, 486, 224-233.

8. Fathizad, H., Tazeh, M. and Kalantari, S., 2016.
Assessment of pixel-based classification (Artmap
Fuzzy Neural Networks and Decision Tree) and
object-oriented methods for land use mapping (Case
Study: Meymeh, Ilam Province). Arid Biome, 5, 69-
81. (in Persian)

9. Fathizad, H., Tazeh, M., Kalantari, S. and Shojaei, S.,
2017. The investigation of spatiotemporal variations



VFeor b ) qogaog o 0 londs S Jlw o(ybly piammwgST (cwdigen (g3 ol alxo \Wg

of land surface temperature based on land use changes
using NDVI in southwest of Iran. Journal of African
Earth Sciences, 134, 249-256. (in Persian)

10. Han, j., Wang, k., Wangc, X. and Paulo, J.M., 2016.
2D image analysis method for evaluating coarse
aggregate characteristic and distribution in concrete.
Construction and Building Materials, 127, 30-42.

11. Hesp, P., 2002. Fore dunes and blowouts: Initiation,
geomorphology and dynamics. Geomorphology, 48,
245-268.

12. Kargaran, F., Kalantari, S., Ghaneei, MJ. and Tazeh,
M., 2017. The Compare of grading criteria in Coarse
ripple Mark on the windward and leeward slopes
(Case Study: Hassan Abad erg in Bafg), quantitative
geomorphological research, 4, 134-144. (in Persian)

13. Khosravi, F., Tazeh, M., Saremi naeini, Ma. and
Kalantari, S., 2020. Evaluation and comparison of
Image J and GIAS softwares with mechanical sieving
in automatic particle-size distributions. Arid Biome,
9(2), 29-42. (in Persian)

14. Nourzadeh Haddad, M. and Bahrami, H., 2015.
Investigation of the relationship between fine dust
concentration and surface moisture and soil particle
size distribution using a mobile wind erosion
simulator in the desert areas of western Khuzestan
province. Geographical explorations of desert areas,
3(1), 60-72. (in Persian)

15. Penders, C.A., 2010. Determining mean grain-size in
high gradient streams with autocorrelative digital
image processing. Master of Science Thesis,
Appalachian State University, Boone, North Carolina,
United States.

16. Storm, K.B., Kuhns, R.D. and Lucas, H.J., 2010.
Comparison of automated image-based grain sizing to
standard pebble-count methods. Journal of Hydraulic
Engineering, 136(8), 461-473.

17. Taconet, O. and Ciarletti, V., 2007. Estimating soil
roughness indices on a ridge-and-furrow surface using
stereo photogrammetry. Soil and Tillage Res, 93, 64-
76.

18. Tazeh, M., Asadi, M., Taghizadeh, R., Kalantari, S.
and Sadeghinia. M., 2018. Evaluation of
geomorphometry indices in semi-automatic separation
of the geomorphological types in desert areas (case
study: west north of Ardekan). Iranian Journal of
Range and Desert Research, 25 (1), 29-43. (in Persian)

19. Taghizadeh, R., Ghazali, A., Kalantari, S. and
Rahimian, MH., 2016. Spatial distribution of soil
salinity using auxiliary variables and hypercube
sampling method in Meybod. Arid Biome, 6, 69-79.
(in Persian)

20. Zarei, M., Tazeh, M., Moosavi, V. and Kalantari, S.,
2021. Evaluating the changes in Gavkhuni Wetland
using MODIS satellite images in 2000-2016. Nature
and Spatial Sciences, 1, 27-41. (in Persian)

21. Zehtabian, GH., Azarnivand, H., Ahmadi, H. and
Kalantari, S., 2013. Presentation of Suitable Model to
Estimate Vegetation Fraction Using Satellite Images
in Arid Region (Case Study: Sadough-Yazd, Iran).
Journal of Rangeland Science, 3 (2), 108-117. (in
Persian)

22. Zehtabian, GR., Ahmadi, H., Samani Nazari, A.A.,
Ehsani, A.H. and Tazeh, M., 2017. Determinig the
most important geomorphometric parameters in
classification of desert plans using artificial networks
and sensitivity analysis. Range and Watershed
Management, 70(1), 197-206. (in Persian)

23.26. Zheng, X.M., Zhao, K., Li, X.J., Li, Y. and Ren,
-, 2014. Improvements in farmland surface roughnes
measurement by employing a new laser scanner.
Journal Soil & Tillage Research, 143,137-144.

Investigation on the Capability of the Win Area Device in Automatic Granulation of
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Extended Abstract

Introduction: Pediments are vitally important geomorphological units. Desert pavement feature is used for their
classification. The characteristics of desert pavements are a function of geomorphological conditions and have
unique properties in terms of different granulation parameters. A variety of methods are employed to determine
granulation. The most common method is the sieving test, in which the particle size distribution curve is
obtained using the cumulative weight of the grains passing through the sieve. Using image processing methods
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facilitates the identification, measurement, analysis, and spatial distribution of particles. The present study aims
to prove that digital image processing is a viable alternative for traditional methods as the results from both
procedures are similar.

Methodology: Yazd-Ardakan plain is located in the range of 15 53 to 50-54 easts and in 31-15 to 45 45 north. In
this study, ten points were randomly selected in 40 40 40 square plots in plain areas in Yazd-Ardakan plain
basin. Sediment granulation was done by the mechanical sieving method. In order to granulate sediments, the
samples were taken and transferred to the laboratory, and placed in a shaker to separate the particles according to
their large diameter size by the sieves in the machine. After performing the calculations via Excel software, a
graph related to the granulation of each point was achieved. WinArea-UT-11 can measure most physical
coefficients of products such as perimeter, area, and the largest and smallest particle diameters. The parameters
measured by the device were particles’ length and width.

Results and discussion: In this section, the granulation results by mechanical sieving as well as the results
obtained from the Win Area machine are presented. The following table, Table 1, is an example of calculating

the weight percent and the percentage of cumulative frequency of particles in a mechanical sieve.

Table (1): Weight percentage and cumulative frequency percentage of particle diameter in mechanical sieving

Cumulative percentage of particles Particle weight percentage Particle diameter (mm)
14.97 14.97 2
46.73 31.75 4.76
59.19 12.46 9.525
89.54 30.35 12.7
100 10.45 19.05

Sizing by mechanical sieving was followed by placing the collected samples on the Win Area device, and
photography was performed. The information obtained from the pebbles was saved in Excel software after
shooting. A rectangular shape for each pebble is assumed. According to the length and width of the pebble
device, the Pythagorean equation was used to calculate the particle diameter.

Table (2): Weight and cumulative percentage of length, width and diameter of the machine using sieve diameter

Percentage
of Percentage Perceqt Frequency Percent Frequency ‘
. of cumulative  percentage . Cumulative .
cumulative . cumulative  percentage Frequency Diameter
frequency  frequency  of device ) frequency
frequency . ) . frequency  of device percentage (mm)
. of device of width width percentage
of device di of length length
. 1ameter
diameter
0 0 0 0 0 0 14.97 14.97 2
0 0 2.33 2.33 0 0 46.73 31.75 4.76
1.16 1.16 55.68 53.35 9.62 9.62 59.19 12.46 9.525
22.15 20.99 88.04 32.36 63.73 27.11 89.54 30.35 12.7
60.05 37.9 96.2 8.16 69.38 32.65 100 10.45 19.05
80.75 20.69 99.19 291 87.46 18.07 100 0 25.4
98.68 17.92 99.7 0.58 98.83 11.37 100 0 38.1
99.85 1.16 100 0.29 99.41 0.58 100 0 50.8
100 0.29 100 0 99.7 0.29 100 0 63.5
100 0 100 0 100 0.29 100 0 80

According to the results obtained from the Pearson test in SPSS software, the correlation between the results
of the cumulative frequency percentage of the parameters of length, width, and diameter of particles with the
percentage of cumulative frequency calculated by the particles’ diameter in the mechanical sieve is above 70%.
Additionally, the mean level particle content in all three parameters of particles’ length, width, and diameter is
less than 0.05.
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Conclusion: The results of the granulation diagram of each of the parameters of particles’ length, width, and
diameter visually show that the graphs are almost correlated and coordinated with each other. Among these, the
correlation between the mechanical sieve granulation diagram and the particles’ width is more consistent than
the particles’ length and diameter granulation diagram. According to the grading results of each parameter in
comparison with the mechanical sieving method, if a few number of grading diagrams of length, width, and
diameter are shifted, the diagrams will completely match. Pearson test, obtained by importing the percentage of
cumulative frequency of particles’ length, width, and diameter, shows that in samples 1, 2, 3, 4, and 5, which are
related to the pediments, the grading diagram of a mechanical sieve is more similar to Particles’ width grading
diagram. In samples with higher mean diameters, the similarities between the grading values of the mechanical
sieve are approximately the same as the granulation of particles’ width and length.

Table (3): Pearson correlation results at 95% confidence level Granulation of particle length, width and diameter by mechanical sieving

Results of diameter Results of width Results of length oints ediment
correlation with sieve correlation with sieve correlation with sieve p p
0.83 0.96 0.88 1
0.74 0.91 0.81 2
0.76 0.95 0.84 3
epandage
0.76 0.79 0.85 4
0.96 0.94 0.98 5
0.81 091 0.87 mean
0.96 0.94 0.98 6
0.97 0.96 0.99 7
0.92 0.73 0.89 8 bare
0.93 0.96 0.95 9
0.91 0.97 0.95 10
0.93 0.91 0.95 mean

This study illustrates the similarity between the grading curve drawn from the mechanical sieving and the
results obtained with the win area machine, and the drawn curves are visually matched with some shifts. Also,
according to the results of comparing image processing methods with traditional methods, it is found that there is
a significant correlation between the two methods, meaning that the results of digital image processing methods
are similar to conventional methods. Therefore, the digital image processing method can perfectly replace the
traditional methods.

Keywords: Granulation, mechanical sieving, geomorphology, particle size distribution, Win Area device.



