AN liuasli cpoimnst 0 louds «ppiuded 0,93 ¢ st Lrazmo &l pboloo aloxo
WAS /N [oF allio cdly s &,
WAV/A/YY allio by dy e )b
1Y - V15 olrin

i 5 gy & ol B Bin 33 T 33,5 (5lo 30, JUaior! i g
o — il Sl

T 2g alttay f Silnde Joles ¢ s do!

ouS

45wl o0 S 30,5 oy Sl s Jle y0 ol pl 3 4l ygls dilaio y0 ool 923 4 (anxe o) S (n it 3 (S
S Bl 5 Bl 5 5 0L s s 500l (S 53,5 5la s 58 Jlosiol (i Sb b jalite sy sl a3 L 3
9955 395 6l oKy SRLAS (T 50 45 <8 )58 w2 9590 R 1581 e 31 ooliil b g (Hloj — (pldd HLES Kims 5 09, b ol )
3l =5 ¥ & yge 4 (SP Data (Spatial Temporal Datads || ww .o aid )5 a5 0 S 90,5 gy jg) iy yuo UG g S
31 o ol ais L (STF (Spatial Temporal Function g (STFDF(Spatial Temporal Function Data Fram (WS ;8 jlop g (s yilo
e lge 4 Olupe goome (il (0 RS b (orea Qe S pd g SIS g Ry SESE sladue (oled 051
3 oled o0 I cascud by — Lad (Kiwaly (51510 595 0 U b odld a5 ols (yLis Jow (29,5 au Glil bodls i3l pm slp Joo
= ot FB 59y ol 00 45 9,5 Sy ouisl 59 0 sl 1) S g 05 sy Esdy Jleinl ()bl 0390 595 0T
waoyd Yo g 18 Jiol b iy 4 5500, lwlys liwl 50 (las 8 9 sy (soliun] Sl bLG ((VYAL//YF) YAV/F/+)
2033 WV 5 WAFIATE AV L a3 &y sl 5 oliaes sl 55 515 5 bl LT & i coglor ymo (S0 o bl (sl lSins]

Wiog lo 1) S5 90,5 59, 989 Jlokol 1yl (o ;0 YD 917 ¥e Ll 5 a0 il 50 SLleg 9 8L 098 1l slrolliuu! g

S 50,5 Glish (Silis Sizm S (lpl (B (g S 50,5 gy, (e i (Sl (olad I i guads (S Slg

Ahmad_hossayni@pnu.ac.ir (J sms i 55) O 5 ¢ n )15 oils ¢ il n 5 OT (6875 (5 gmdils -
bralijani@gmail.com Ol6 50l oKl bsl s 5 ST sl Y

ywaghei@birjand.ac.ir o oSl LT 6,8 HLilst



\V‘\/\QLL@U«M@)MLVJJAc)jéemla‘b:w;')\jbﬁwdqw ARV

doddo

53,5 e (8l s g i g Al p e V0 @ ok s ar bz Slem it plojle Sl b
Shbl je Sbeass wlelu jo snuay ol widl oo 3Ll \co.;b OBsb sy el e ‘V)’l FS ol ) alol> S
5 28 o ¢ eSS a8 b el oad cud olSiiis] (o 5, ailid jo cele G JBlas g anils g2 g oK)
5 e Sl So)55, b LE 5 0F ik (Y010 (ler omliilsn plole) Slai ogamme sy ol
a8 el ( SB g0 5 @ld onilendl 5wl onis aily oSl SGop b oSyl jo ol s 4y a5 glos oS
505 ol ays mals el g ouile 3lae olKiyl (clyn 45 5 el oSyl 4y y30 bl ylo 51 S 5 o0 sk il
me A0 e Vgl e el] jo ol canl ool Bl 6,50 sl o b ez Cll pl jo el 00l
O3 e o @ Jgeme j5b d ) o e Vel S @ ol Slalal S5 508 s 4 8l 5 05
55 slaglish plye b omny 99 (nl a5 3,5 Hla B g ol Zee e Sl Gl o0 0990 (l 5o e 9 05 D)3
Y Sl swldlsn flojle) Wgd co asls S

ol )l 5 055 slaplish g8y axtie (uz )pdS alez Gl Ll o (5l bl was e i Slihos
slodlo (b 55 53l 0 b oz Jlad o [l 5 o5 olighs uilS 5 2535 Lo O 4o oo ialdl o2, e
e 3 e 05 O oS A el 58 )3 wad plishe damg 45 Conl il 8IS Yo7 b VAOF
Gl 51 ks Slalllas gy (V202 Y 1500 5 oyles Kie) el 039y ey s o565 bl slacdled
ko 5 QLS (ol pledgaze s 5 (el Joboyo ailiejsls 5o 65l 59,5 Glaglish 58y (liee (i &5
5 P95 sleole 5 Ll gody Gl ainin 5 o0 5 Jigl sloole daplish ol 5T (o 00,5 o0 cnnline e
s oM 350 0 JLSis 5 jLd 505 BLI)| izen (Yo 5 U pglane 5 (5395) ol on3 S olyie 5V
Wiwgm b JLSis 489 g lan ol 56,5 Lo 4 148 an0 5l a5 was oo lis addS JLu VOO b

YY) 5 55) ol 05,5 oy 2al33l ,Lé 5 9,5 slage, £58g Slass

1- World Meteorological Organization (WMO)
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3- 103

4-Sand Storm (SA)

5-Dust Haze (DU)

6-Sand and dust storms(SDS)

7-Mingyuan et al., 2009

8-Goudi & Middelton 2006

9- Wu et al,. 2012
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2- Ordinary Kriging

3- Spatial-Temporal

4-Inverse Distance Weighting (IDW)
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6- Bivand, R. er al. 2017.

7- Loecher, M. 2016.

24-R Development Core Team. 2011
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1- Gaetan, C & Guyon, X. 2010.

2- Rand Test

3- Caeiro, F.& Mateus, A. 2015.

4- Stationary

5- Non Stationary

6- Semi- Variogram

7 - Bies

8- Cressie, N. 1993

9- Spatial — Temporal Ordinary Kriging
10- Isotropy

11- An Isotropy

12- Variogram Map

13- Lag

1 saak, E.H., and Srivastar, R.M. 1989
15 Semi - Variogram Surface
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1- Data fram

2 - Spatial Temporal Data

3- Spatial Temporal Function
4- Pebesma.E,2012

5 - Spatial Temporal Function Data Fram
6- Pebesma.E, 2013

7- Empirical Spatial — TemporalSemi- Variogram
8- Cut off

9 MarginalVariogram

10- Gaussian

11- Exponential

12- Spherical

13- Parabolic

14- Line
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16- Mattern

17- Cressie, N. 1993

18- Product
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Abstract

One of the most important environmental challeriggbe Middle East and Iran in recent years isiticeeasing
SDS phenomenon. In order to forecast the probglfitSDS days, wind speed and Horizontal view datihe

eastern regions of Iran was investigated usingiKgignethod of Spatial-Temporal indicator, and Rwafe, in

which indicators one and zero were consideredridB@S and for a day without SDS, respectively. TienSP
Data array (Spatial Temporal Data) was construatigfdl a combination of the matrix and vector in ®€FDF

class (Spatial Temporal Function Data Frame), afid Sass (Spatial Temporal Function). After fittinj the

separable and non-separable models, the sum matiggram with the least average of the sum of sEpiavas
selected as the best model for fitting data. Thewwf the model showed that the data enjoy aapamporal

dependence to 5 days, so from the last day oftHiistical period we can forecast the probabilitypoocurrence
of the SDS day for the next 5 days. On the firséast able day, i.e. 2017/04/01, the critical {of Sarakhs
and Fariman stations in Razavi Khorasan provindé wiprobability of 16 and 20 percent, respectiv&lgbol,

Zahak, Mirjawa, Nosrat Abad, Zahedan and Khashostatin Sistan and Baluchestan province with 17133
19.24 and 17 percent, respectively, and finally kb, Bafgh and Behabad stations in Yazd provinith R0,

16 and 35 percent, respectively, enjoyed the higtredability of occurrence of SDS days.

Keywords: Spatial-Temporal Variogram, Predict, SDS Daysst&a Region of Iran, Kriging Indicator, Sand
and Dust Storm(SDS), Region, Indicator Kriging M&thSDS.
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