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1- Uni-Directional Index
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Figure 1. Spatial location of the studied stations on the map of Kerman province.
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Table 1. General characteristics of the meteorological stations in Kerman province.
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Figure 2. Comparison of the annual mean values of temperature and precipitation for the studied stations.
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Table 2. The classification and variability of wind direction based on the Uni-Directional Index (UDI).

sl gy i 3L slacgr gtoanlk sb e ﬁ ool
Variability of wind Classification of wind directions UDI index
e S sl
e R >0.8
Low One-way winds
Lo g i 5L a Lasl
B e ) L A 93 SWBSL 0.3-0.8
Medium Bi-directional winds with an obtuse angle
; 5 4l e
53 A5 a3 b S e A slasly <03
High Multi-directional winds with an acute angle
SN S a5 2l s Olndy el s Cou g s

)\ ers LJLz e ol g:M.'; duob\b )\ Loy A
Q‘)&A.: QLAJS eKS.M.i\ BT X 424\5 > ):A +/0
clele 8 51 deys Ve ol oK R
LSLQJL:J? LJS B ol C\)T ‘j.A Nl L;:Le.l.ib
Y .,\AJL;A QL.:..: axIlas 340 dLAeKJM\.L\ SN
Soslize andlls 350 glaclKins] e e slast
Ll s 5l b Wlg e bosls ) & el
Aol allan e SUL 5 S5 el
S (G i Sl Ls,l;.a?Ué_} Ly bl e slast
S Ao 5 ep S bbb (o s
Les e Jld glask ol 35 4 s
Ol iz Gblo (50U sk o)y 5By
Golhb € O sdnlep ool addlas
CLLZ: (f, J‘i‘;) A V.MAJ.? LK@J}\}J 6Lhel_<.:.w.i\
slasl Jlsl b s ys ax S1aS sl Olid Cwd ol
5l ks ol o8 glasl S 4 s 0L b
Lbe sl 5l b il b glac s aes Lol ool
J<.:Lu Yl L;LAQLBJELK @L:j (FE) wsl e Lask
L P PN PR S I

DL \) J._é_: JJSU,:M.: MJJUG.A J)}A dLAeKJM\.L\

¥y

St s slaellagl glasb 5 7 I8 s

el o 0l J..:Lm YL Q)M@ QLGJS QL:M'\
03 s e olis La:l.k}f gl G S djfol;..a
BL) 4\.:.\.]\ S ol 41.@_7-.,\.\2_- L&JL: cL&eK.:.w.i\ JSL),:W
BEl LCM BEl el ;JLG f.JLg S 90 l.: &
u{ﬁd\}\f LQL?M:\ gs"J“’ 44..:; DL C;\J 6Lﬁel_<.:.w.i\
233 0diis e se 5 o e Sl Bdas Lo,
NG JL;.JJ JL: g_JLO S "LS'EJ‘:' daw éL&eKJM\.L\
Loy Y0/4 a8 das e 0L e et La:l.zdf @L:.}
b 5 2 v/0 3 JSVS S e el.<;.\.ﬂ.3_\ st
D5 LT sl el 1wl e
J))A LSLAoK.:M\.L\ (:Le...':' e Lu{‘fl.u 9 "L’J"§Lf°
\) 6\)1 JL.’ Lf"}\f JJ:L)':MJ Qﬁf} GK:M..L\ (AJJUQA
J\J.@.Jl B )L:‘ 6LA0L<.:M\.L\ u..a‘y,a} U"\ B .J)\b
) 6‘55 a5y s M)JVY/-\ }VY/Y L: ;M_?JSA_:
S Y oKl s g Sl gl Ll
Lg S| L&e&.:.w.i\ ded o D GK.:M..L\ U{J'.;Cdfd
s 4 |y Hj b Sl geS s VA
A 51 i oS das e 0L dlie opl als olans
/0 VL e lyls adane pl s Lasl Ao s

NEVCI NP V| R



IYAA (Y) 0l () s jlagl a5 5 S S ppto g i

b > ki Sl oo s 28 el
LV 2l oy ob emge a0l > Ol
Solper (Six Bl bl S 4 s
Ss sy 5 S SWl Cusby e CE_N
s adle pl 5o ool Gl b e 5o Lo

R

oo adl el esls jolanstl st 4 ool Jula b
S Ol sl (p Jedlu 3 5 slied laalSan)
sdol,d ol LI g 50 3 oK 53 5 Jlei
Byhr ks oo s 5 O Al e
ST O S edd asiae A3 cla ey o
Abess Jlo Jpad pld 53 sdes sbay Ol

Ol S Ol Kty g o) YL 5L 8 ¥ S

Figure 3. Annual Wind Roses of the synoptic stations of Kerman province.
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Figure 4. Annual Storm Roses of the synoptic stations of Kerman province.
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Table 3. Distribution of wind speed classes based on the Storm Rose analysis for different stations of Kerman

province during the studied period.
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S POV P VORIV (L S Tt SN
b it o Sy d8 (B b 1LV Lpd e Ol
PSS i Gb a s S0
5 Sis gble s (FE) b anils e e Y
Fro ol b b Sy cad e Yo (S aes
S 5 P s s 058 Yoo
alep S Gl 1 e Jase a0l
(TT) OLes 5 Gl S mls 35l o Lo (3L
Gs Sl 5 S g 3 e &S sl 0L
Stalos 53 oo Jelss Olsiea Il Jsb 53 5l
5O 5 55 b D3 ks (1S oS cl Lasty
IS Ogse b Wol i ems

) das o jes (o3l JAula )b slae L

Yo

Slasl o sl 0Lz (V) ey s b

e s Jed a5 3l B Oles s
w bl had 5y Sy ax ol &S L e
53 Bl 5 ol JLEES Sl als oS
S AEES g dlr (M) dls Lo e gl dlr
DS ailaie 4 ol Ol ) s dail o 5 SEE
o3ls 13 5 ) e S5 0wl 3 oS
S o edulo B glash pw) p (JS ) sba ol
G B Sy 58 Sisrans 5 St bl
wond opl 5ol Ghle pl s ol Sl
oo )€ o 4 (F18) sl 5 olacs!
sl wslos s wmsl Ol s i

5 s el bl Sboss 5ot (bl



IYAA (Y) 0l () s jlagl a5 5 S S ppto g i

el 5 Jll J.;._,L._, Dla s cads s sl
ol L Olgea il Dl 0 s
Gl = 55 ool sl o an § L0 55 anle OL >
A5 O e e LS 5l elid b &S
b AL e s ool b b s L slast
aala 8 5 05b IS 5 eslizal cpl by 23l s
Sole Jlal sl copw B8 ks L
Ol b Lands Ol $FGES S 4 Ols e ool
e 00 SO oo .3l s adkee (g3b
B e o facen 3 S s b8
O IR ORI 0 LR AP N SO HEWA PO
Lab S bl sasla s slasl g s oS

V) sl LS auls 85 0l 5b IS s

o by AVl el 801 K s

Sy e edaline Olo S Oliwl K g (laolSaes]
53 RDD) aule for Aol by g o
Cgr S A 0L adlae sy bl
A e 3 @l bl s bl oS
(Solgd Ol e il (S, Ol S) ol
3 Ot Sty QDAY 5 2 Ol U
2ol e SSa Cgr ol Gpadled
35 G 4 ppdld 5 ay ol
o3 gt S iy 35 e sl
L bce ol il osr Cama s Caw
e Gloen QUsb S Lo ) ol slacgr
3L G Ol s Ly, osﬁ.x;a(aUé; 3l OLES &S s ls
B JS 5 ol S 3 JsS b e

Ol S Ol Ky g ol SV glaanle J§ -1 IS5

Figure 6. Annual Sand Roses of the synoptic stations of Kerman province.
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Table 4. The predicted amounts of the total sand flux and discharge sand flow at the studied stations using

Sand Rose Graph 3.
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Abstract

Background and Objectives: Wind erosion is one of the most important land degradation aspects
especially in arid and semi-arid regions such as Kerman province. Wind direction and speed are two
important erosive factors affecting wind erosion and sediment yield. The purpose of this study was
to analyze the erosive winds of the province in order to determine the direction of predominant
winds and the status and the potential of wind erosion during different periods of 8 to 11 years.

Materials and Methods: In this study, wind anemometric data for 8-11 y periods were analyzed using
12 synoptic stations in Kerman province. For this purpose, the WR Plot View software was applied in
order to analyze the anemometer data and draw wind roses and storm roses of the selected synoptic
stations of the province. Moreover, the sand roses of the studied stations were plotted using the Sand
Rose Graph 3 software, accordingly different sand drift potential and direction indices were derived.

Results: The results of wind rose analysis generally indicated that the western and southwestern
winds dominated in the western part of the province, whereas the northern winds were more frequent
in the eastern part. Storm rose analysis showed that in most stations, the highest erosive winds were
mainly blown from the west and south west directions, while at Bam and Shahdad stations the north
and at Zarand the southwest and northeast winds were predominate. According to this analysis, the
most frequent winds at the speed classes of <6.7, 6.7-7.7 and 7.7-9.8 m s™ were allocated to Jiroft
(94.9%), Sirjan (8.0%) and Kahnooj (12.0%) stations, respectively. Among all the stations,
Rafsanjan with 10.9%, 5.0% and 4.1% showed the most frequent winds at the higher speed classes
of 9.8-11.8, 11.8-13.9 and >13.9 m s, respectively. The analysis of resultant drift direction (RDD)
implied that sand transport for the western stations of the province was mainly toward east and
northeast directions, for Zarand station was from northwest to southeast and for Shahdad and Bam
stations was from north to south directions. The minimum amount of total drift potential (DP;) was
found at Baft and Jirof stations by 398 and 400 v.u., respectively, while Rafsanjan station with 1665
v.u. experienced the highest value of this index. Except for Baft and Jiroft stations with moderate
wind potential, the other stations showed high wind potentials. The analysis of uni-directional
index (UDI) indicated that except for Jiroft and Zarand stations which had high variability with
multi-directional winds, for the other stations moderate variation with bi-directional winds and
oblique angle were observed.

Conclusion: It was concluded that although wind erosivity analysis gives valuable information on
wind erosion situation and sediment transport, it is necessary to be considered and used the threshold
velocity as well as soil erodibility databases in order to achieve a more accurate analysis of wind
erosion in the province.
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