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1. Gust Wind
2. Shouquan
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1. WMO

2. ICAO

3. Dust Storm

4. Dust Haze

5. Dust Raised Wind
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Table (1): Sample metar report in Herat and Zabol
meteorological stations
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Figure (1): The location of the area and the studied stations
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Table (2): Results of the Kolmogorov-Smirnov test

A\ \ n n
B’g w}ﬁ 3 3 y, i,
sla 3
- 2 ) - 2
aa) ‘&\ aa)
B S
o N N o N =)
= © © = © =
Z <) " ) <) " =)
= < < = < =
=] ") o~ on en o~ ©
< 0 ) oa) ] ) =
S <o Q 0 “ x "
S | o = <8 o0 N e
< [e%) N Lot
& = s 2 < = a
Q oo wy
&
o
g
s
< =} 0 o~ e} on " —
~ *] o~ <t 4] [5a) — o
— B=| =) Nl =~ <) v <
< < ~ o~ 0 w e —
g = — % I = ™ )
s 5 e o~ x IS o~ Sl
Z X o o
kel
=2
%)
L < [N o~ on
S N =N ) =) =N o
= — S A S —
%) =} :
15} 172
£ <
[
S
fom
B [ el < O el v o
[a) > N =N 0 © =N 2}
© = - < N < < —
72}
g )
I ~
E
154
m
-
4 o < o~ o~ o~ \O 78}
2 [ [ 0 = 0 O
= R = e — = =
S \ | |
o}
Z
] ~ v o n < =)
Z N ~ o = I IoN =
g < o — (=) [3e} —
S B S © N 2N © —
1) - Q —
g E
E -
= &
%)
M
3 = = = = = =
E*@,% S S S S S
54 S S S S S S
> o) = .
7203
<wn =

a. Test distribution is Normal.
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Figure (2): Wind rose of Herat in the period 2012-2019
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Figure (1): Wind rose of Zaboul in the period 2012-2019
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Figur (7): The wind of 120-days period in Zaboul based on
moving average
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Figure (3): Frequency of Gust wind speed in Zaboul

e

AU

YY. Y9

Ve Fa ¥Ve Yer AY. YFe V9. XYY YF. Yo

J15 53 ok sulE e Sl :(0) K
Figure (4): Direction Frequency for Gust wind in Zaboul

I T S

v | W ™
17 N

& A 1 V¥ vy Y. AR A3 T

™ —

Shpa sl aulE ce s Sl i(R) YK
Figure (5): Frequency of Gust wind speed in Herat

Yl

V¥« YO+ YA« YV YF. YV. Yoo ¥Y. YF.

Y.of. 4.

IO N W L O P BT (D B L
Figure (4): Direction Frequency for Gust wind in Herat



Vo) bl oo g o 05loid 03k Jlw (bl i g8 (owiigen (hudgy oole alxo AY

VYo gLl 555 iiels ppadd i 53 65 5b Olas
aS s O 5V sla S38) (ool a5 1l 03 65,
0355 VYo sl o35 5553 55 h ol U3 sl 255 oo
33k s Lo il s gl el Sl pa )
g P e B B VR SY ST W
4S s e 0L (0) 5 (%) Jslar @L; A eslanad e el
Oe=oman Sl llias Uat 7Y 5 Oldol 744 L dkal, ol
e ls spom s i 5 Cote Stees Hal) ite 55
S el s ol Ja e e 2l 531 L S e
o S e iy iyl 5 asllas 3 g diaie 53
3l oKl 53 e, VY sl S S s e L
el S35 Sl oK) 4 s (g R LS

5035 Y0 b 255 S e G (Sias A () Jpur

B3 55 3k el s

Table 4: Correlation between the wind of 120-days speed and
speed of Gust wind in Zaboul
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Figure (8): 120-day wind period in Herat based on moving
average
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Table (3): Frequency and intensity of Gust in the wind of 120-
day winds
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Table (7): Comparison of the percentage of soil phenomena in
the wind of 120-days period with the total statistical period in
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Table (6): Frequency distribution of soil phenomena during
120-day wind in Herat
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Table (6): Frequency distribution of soil phenomena during The
wind of 120-day in Zaboul
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Table (11): Correlation between Gust of the wind of 120-days
and soil phenomena in Herat

Jl_jj oS :)\ﬁji'.',: L;LL.A )\ S ol ))}AAA\/ L;")‘j’l"
DS Gl el ansl OF o5t 55 ik ol s
ol ozl 53 OT (6,8 IS Jale 5L &S lsed
w—nem el 34— YY¥ a)')) \Ye Jli. &;—;jl;d :)'l_jjb
o=l dsb a5 LA Ll S 5 s 0l by slasds

Klesls yolamtl s gt a1y Sl 3 o xeS (Sl a3k

9 Jead 2 S slaeddy ¢ g8y Ao s delie 1(3) g
S 3 bl 6553 JS Le3e, 1 Yr L

Table (9): Correlation between 120-day Gust wind and soil
phenomena in Herat
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Table (10): Correlation between Gust of the wind of 120-days
and soil phenomena in Zaboul
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Extended Abstract
Introduction: Emanating from non-whirlwind-based storms, gusty winds are regarded as the most destructive
natural threats, causing extensive damage to infrastructure, agriculture sections, trees, power lines, and
structures.

120-day winds occur during the warm season of the year, typically starting from mid-May in eastern Iran and
western Afghanistan and continuing until mid-September. Normally, the velocity of the winds varies sharply,
sometimes greatly increasing the intensity of the gusty winds blows. However, the influence of the gusty of 120-
day winds on the number of dusty days and the regions where the winds increase or decrease the creation of fine
dust has remained unaddressed in the studies conducted on such winds. Therefore, in addition to examining the
current status of the gusty winds, this study sought to investigate the role of the gusty winds (as an important
element in 120-day winds) in creating dusty phenomena and days in the Zabul region, Iran, and Harat in
Afghanistan using satellite images and statistical tests. In other words, this study attempted to answer the
following questions:

-What is the status of the gusty of 120-day winds in Herat and Zabul stations?

-What is the relationship between the characteristics of the gusty of 120-day winds and the occurrence of
dust phenomena in Herat and Zabul stations?

Materials and Methods: This study used the data collected from Herat International Meteorological Station
(with the international code OAHR awarded by the International Aviation Organization (ICAO)) located at 34
degrees and 13 minutes north latitude and 62 degrees and 13 degrees east longitude, and Zabol station in Iran.
The METAR reports received from the databases of the University of lowa in the USA and the Ogimet website
concerning the Zabol International Meteorological Stations in Iran and Herat in Afghanistan (from 01/01/2012 to
12/26/2019) were decoded using the latest instructions, codes, and methods for Weather Monitoring, mentioned
in Annex 3 of the Convention on International Civil Aviation, approved by the World Meteorological
Organization. The reports provide some information regarding the area’s weather, including wind direction and
velocity, wind direction, horizontal visibility, current weather, cloudy weather, air temperature, dew point
temperature, past air pressure, and the weather status for aviation applications at the airport and non-airport
stations.

Having identified the period range of the occurrence of 120-day winds, the information concerning the gusty
winds was extracted from the database. Then, to investigate the influence of the gusty winds on the occurrence
of fine dust phenomena and evaluate the gusty winds’ intensity in each Zabul and Herat station individually, the
station-extracted quantitative data of the parameter were classified, compared, and measured based on the
intensity and quantity of the parameter’s frequency in both stations.
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Results: According to the study’s results, 8059 cases of gusty winds were reported to have occurred in Zabol
station, whose velocity ranged from 9 to 32 meters per second. Within such a range, the highest frequency
belonged to 17 meters per second with 1232 frequencies, and the lowest frequency belonged to 32 meters per
second with merely one frequency.

The frequency of the gusty winds’ direction in Zabol station was 8059 cases, the highest frequencies of
which were found at 330 and 340 degrees with 5629 repetitions. The frequency of the winds’ direction in Zabul
was exactly in line with the direction of the prevailing wind, i.e., the northwest. Moreover, the lowest
frequencies of the gusty winds’ direction belonged to 120, 150, 170, and 190 degrees with merely one repetition.

The frequency of the gusty winds was reported to be in 5700 cases in Herat station, whose velocity ranged
from 5 to 32 meters per second, where the highest frequencies were reported as 13, 14, and 15 meters per second
with 2342 repetitions, and the lowest frequencies were identified as 5 and 31 meters per second with merely one
repetition.

Moreover, 5700 cases were identified in Herat station in terms of gusty winds’ direction, whose highest
frequencies were found in 10 to 30 degrees directions with 2685 repetitions, and the lowest frequencies belonged
to zero and 120 degrees with three repetitions. On the other hand, the frequency of the winds’ direction in Herat
was exactly consistent with the station’s prevailing wind direction, i.e., the northeast, just as the case was for
Zabol station.

Furthermore, a significant correlation was found between gusty of 120-day winds and the occurrence of dust
phenomena in Herat and Zabol stations. To test this hypothesis, first, the frequency distribution of the gusty
winds and the characteristics of soil phenomena throughout the period when the 120-day winds blew in the
stations located in the study area were identified based on the results obtained from the mean test (which was
also used for identifying the period when the winds blew). Then, a correlation test was applied to evaluate the
association between the gusty of the winds and the dust phenomenon.

Discussion and Conclusion: As one of the most important characteristics of wind, a gust may cause lots of
damage to various infrastructures due to its strong fluctuations in a short moment. These strong blows can
intensify the rise of dust in deserts and dry wetlands and expand the range of the dust phenomena to hundreds of
kilometers away from the sources of the dust.

It can be concluded that the difference in the frequency and intensity of the occurrence of dust phenomena
cannot merely be attributed to the existence of a climatic feature such as wind and its gusts, and environmental
and geomorphological factors are also involved in this regard. The environmental factor referred to is the dryness
of the Hamon wetland and the desert nature of the north of Sistan and Baluchistan, preparing the ground for the
occurrence or intensification of the dust phenomena by the wind’s blows.

In Herat, the frequency of not-wind-induced soil erosion phenomena inside the station was 391.5% (almost
four times) more than that of the wind-induced one. Therefore, it could be argued that due to the mountainous
nature of the Herat region and the predominance of transitional soil phenomena, there is no source of dust
production in the area. However, the dust transferred to the station from Northern Herat areas (that is, the areas
within the range of 120-day wind activity with potential sources of dust production such as the southwest deserts
of Turkmenistan) penetrates into Herat, referred to by the DU and HZ codes.

Keywords: Gusty Winds, Wind Velocity, Horizontal Visibility, Correlation, Dust.



