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Abstract

Drought can be considered as one of the most important consequences of climate change in
recent decades. Which has severely overshadowed all natural societies, Organisms and
humans. As a result, using the meteorological and hydrological indicators in drought, the
severity and duration of drought can be expressed, the first step is to determine the best
indicator for the area. One of the most important catchments in Iran is the Urmia catchment,
which has been affected by drought. According to this issue, in this article, using rainfall and
discharge statistics, RAI meteorological index and SSI hydrological index were calculated for
10 stations in Urmia catchment area. At first, these two indices were calculated in MATLAB
software eand then in GIS by Kriging, interpolation method, SSI index was zoned compared
to RAI control index, which showed the results of interpolation of appropriate compliance and
overlap.

Keywords: Drought Index SSI, RAI, GIS, Kriging

Student Scientific Journal of Water, Soil and Air Protection Iga g S5 (ol cblis o gxiils oole 43 i



1,05 jgoxe o)Lo....\
AARTAARRN

€y,

f£ -YA P AR )Led ‘ng o)Lo..fa (@9 0,90 “5\\'\\?“"""-”'1-0,

g sl Igp g S Ol bl o gmiils sole 45 i

ras- Ay O35 oIS (53909 ST (o292l ale (pozsl
Wlie Jipdy )b
AARRVER RN

Student Scientific Journal of Water, Soil and Air Protection Iom 3516 ool i

Al )0 g 0,108 ddlate 5 gl cdee OlLIL A daow ) oldlas dilhie o 0 aT el Ol Lo 4 059
Gl sl el oS Byb o ol (6 eslinal s & Jlsies 6T Desls tasws sngay glee & 1, JlSas
6WWJW‘MLLQ&_A.\JM uéj,u )b’)lmm)o ).:‘ U"‘ | u.u.:j)sod..{bLm.A J\JLB )LMMJ UL.M.:‘ ‘SAA’LAAJ‘
2 YT ol 6 pal Gl Shlus g aaa &) gu,w 4 aS Cul b 6l onpay JlaSas [¥]s o 1) olsl @l s )
b glp ol als glaeils Bl ans wiz jo g csl ooy Sllus cpl (ialS (gl M o ol ) iy ases
Sade 5l eS 5k sl oy b oS Sy JlSis sl asle gl o anb 3 oS 4l JLSis gun
u]a.lcuusfda.uui Ql’)}‘\s‘s“li&j[f] RAI ua.’>l.~u Qile Sl 00l C) kswl.....u‘}&'b ‘;LM&M? u\...ul.v UT ‘L:a.dj.».ﬁ
2 GiplS A Sosedg,aue la asli 5l el eols ) (So5edgs0ue (JlaSas oS o Liels ol sl g 4zl o
Oliee 2 oiime a5 SSI 2 lis 90 (6 anslie 4 allie ol jo L0]5,5 0 )Lal SSI Lasles 4 lgie conl gl aslssg,
)‘ 0 u‘).».ﬁ LS)'S O)Lb‘dsé}@gﬁ u.)‘:\.ud}yla ] 0 4.._>|o).; Cl uq)l.u u‘).uo u»Lu‘fc\SRAI 54&@@0
Sy e Lol onj o gy 4450 50Se )8 Azl 050 b aiged (IS LB & e Sy ke odle a5 I 35
cGPI eIDW ¢ QSL"‘ °9)§ )LP 5o @L‘ O9° ‘_gLQ wj) J-QLMJ L)‘?M ‘) GILMAXMO (GO0 g odws 6L® 045) RESUIWN-
,» 1, PNPI g DI SPI Jlo Sias o sl [V] Ll Ken § obsess [#] 0,5 suw aib Kringing RBF
By Sl Hlas Ll IS ol 0,8 4 1) IDW g a0 (s angs slo aidi 9 00,8 ) Jlods oLl oyl
by JSiz 5 Yo e g ookl Bl Ve o) 51990 lo Jlo o sy JlSias i ol g op

el 129F-124Y gl Lo @

alllae 90 dibie Y

4 kol g a5 Glnl 52 nl lo ojsm ot e 55 4T Sl ()l A slo a9 I (S a4zl el ojs
9 .b)Lb Y a0 4..05}).1) h.i.' Le‘.u Mj)l c\?la).b ).').v] 059> el feD g ).».Aju OYA-N M}} U"‘ el 39 o )Lo...u
o D9 45 ¢ sl (21 adg nl Glodg) (n i e Wigd oo (i Ayl Azl 0 4 a5l plaog, Jels

el 0wl oyl s jo )] CaaBgeg aueg,l iul 09> ) les SO JSS jo ols S8 3,509

f. Student Scientific Journal of Water, Soil and Air Protection Iga g S5 (ol cblis o gxiils oole 43 i



1 LS jeoe n)l.e...f;
AARIAARSA

B85 XA o A Jlar sl oyl ag 0y9

I9p 9 S ol cbilis o gxiild cole 4y pit

DAV Ol oK1 (5 5als s (g1 g2miils gole cracni
e ydy é)b
AARRVER RN

9ome i go b

Student Scientific Journal of Water, Soil and Air Protection Iom 3516 ool i

v Ayl Jal Adasa

< b
7
i .
DEM.tif EACS g
Value - NN ._&(
l High : 3734 o T
Low : 1262

Coordinate System: GCS WGS 1984
Datum: WGS 1984
Units: Degree

o9l sl 0je Ge Cudga () S

L 9ygolee ¥

ol &l S 0l b oKl s bogs pe jlel el oaus soliul e ails-sg, 9 SN,L A Jlo Ll 5l Gudisss ol jo

sl 00 00l ul.m.' \ J}D ) axJlas Sjy90 C;LQ Olin.u.\." L;"L‘..j‘)""" g.,\t.aﬁ}n 9 Sl 00 6)5] e L)‘)'i‘

ool dxllas 6L‘° clii.w.ll Slasin ) Jj»

VA AL ¥)-Ff S oSke
av4 BY-YA VO-¥0 s @l 05T
VYA YA-YF Ya-fs Seydn s iedylas
13l YA-YS Vo-¥5 Sgy dirouas axesls
‘Y- fY-vs YV-£o sl sblge 555
VELA f.vs F1-FO sl sblge ollas
VYAY FY-vY VY-FO bz 599056 S
VELY Ya-vy RN Sl s gy
VOY - - FY-YA Yo-ff s>V, i
VYA« FA-YY OY-FF slr dit S

9 (RAI) ‘sml.a.w‘}é ‘SIL.M ua.’>Luu &9 u,u)l.t ‘_gl.b oals ‘_g)Ln] ).JLJ 9 Sleds| 9 )Lo‘ Cono J)‘-“Sj > P )‘ o
S 00 MW(SSI)

A Student Scientific Journal of Water, Soil and Air Protection Iga 3 S (ol cblas 9l cole 4y pld



1 S o Lo
e asTe ) £5 PA o Al sl oylasd epg 0y9 oA ey,

€y,

ITY/VIA40 o

e b Igp g S5 (of cblas o gmiils oole 4 i

YR/ AUvY Oy oBii1S (659090 oS o gl code cyoxil
allie u*‘fl~‘J @)'5

Ve lovey Student Scientific Journal of Water, Soil and Air Protection Iyn 516 ol bl

(SSI) 5 jlailiw! b b > Jlusiis pli S0 -F
6‘)1 LK ‘;Li> é)l) )‘5'.4;.?0 31 é)l) uuL.u‘ » u»g) u)‘ Cwl 00l oolazwl 455&9) ) )M‘)L) )‘ ua.>l.w u.:‘ ML?:A 5
ML?!A J}QJB S 00 00)5] SSI UDLM: u»L.u‘ » ‘;w G d_d.a.lo Y O)Lou: Jjb ) Jw:l) < slals ‘5.3..) 6& ool
nl Voo,leds SYolae O yge 4 LS’JG‘“’ ok, S ol

CO+ C1W+c2w?

SSI=W = S wrazwzsazws )
W =,/ -2lnp

P=1-F(x) P=<0.5

P=F(x). P>0.5

Bl ol g yao plp LT ks &5 590 4 Sl Jloyi SSI ol polie g oo S SST Sles coodle 3T L5 4o
D9l (oo 0dl@ul(Y) o lals Jge,8 5l LIS xo5e5 Jloix! JB ol dsloes 1y .[‘\]mb Sl QT Slso
f(x) = ;xa—le_x/ﬂ x>0 (\.)
B*I(a)

sl LIS b T(@) oo 5 Gubidio yol S U5 sl @ 5 el Jlade X

1 X - _£ & ot . .
F(X)=Wf1 X% 1 x e Bdx L Yl a8 &b

1 4A . _x . _ = YIn(X)
a=a[1+ /1+ ?] (S mehl) o B= = (oo sl ,A—Ln(X)—T

). Fr=< ol (Jlw
-.OY- ). f7 m Mo (Jlw
-OY _ - 0Y Jboy
-OY _ -\ .f7 Mo (Jlusis
-\, ¥7> o Jlwsis

fY Student Scientific Journal of Water, Soil and Air Protection Iga 3 S (ol cblas 9l cole 4y pld



1 S o Lo
e asTe ) £5 PA o Al sl oylasd epg 0y9 oA ey,

€y,

ITY/VIA40 o

e b Igp g S5 (of cblas o gmiils oole 4 i

YR/ AUvY Oy oBii1S (659090 oS o gl code cyoxil

allie Snd &)

Ve lovey Student Scientific Journal of Water, Soil and Air Protection

198 3 S5 ol cbilis

(RAI) o, g,leal pols owyp -0

il oo Jloys 3 Sk ol Blysul dnls (asli ol Lolul b 41,1 VAP0 Lo 15 (55, dawss s, bxal Lasls
SS9k polie 555 513000 1+ Silos anlone t (P) 55 5,90 (sla oSl 53 (Sl Ste 3 (5 Silos draloe
0,95 5 ool Glasl S\l polie p e 5l ojse Vo Sl dule ¢ MO Slalllas 0,90 o oolidl slas!
D5 o dlina (F) alasl, 5 S5,k 5 el as L ail Cuse e gylxab L P 2 P asslis () Slalllas

RAI =3 [2=2 R

S so dmsloes (F) abal, 5| Fui )l o lmal (asls asl e o g,leal L P =< P axilis

RAI = —3 [E )
[V -]l o 00,81 ¥ ol Jgoz o RAT JLSitis asls oy dinls

RAI ja3ls il olib ¥ Jous

+o,¥ G —oY Jby Soo3
SRR 44 s (Jlusis
+o ¥ G- ¥ bwgio Jluslis
-0V _ -\¥f ol (Jlsis
-\, f5> Bl Hlws Jlslis

GIS L s ol b)) sl g0 awles |y RAT 5 SSI lie Cdite ali s 51 ool b o Jgo 8 CodS 4 azg5 b
GIS luzo jo (gois a9 2L 9y —F

@ Sz BP9y - S (P i ) palae U polie clies polas polie jloslanal b (ol 009)0 () 03 IS sob &
el gl I3 39 S e :Silee Blaie 4 Canl JlT e eSS Slds 5l (S A5 Sl Ay (s L e
Al Koz ,S wie L RAL vals polie &,k 51 SST jolie ob 9,0 & Arcmap oy 5l solawl b ise ool o

FY  Student Scientific Journal of Water, Soil and Air Protection Igp g SL ol cblas 9l cole 4y pld



1,05 jgoxe o)Lo....\

7 -YA P AAER )Led ‘J3| c)Lo..fa (@9 0,90 ('56\\?“"""'”'1-0,
AARIAARSA t

g sl Igp g S Ol bl o gmiils sole 45 i

Ry 1A SIS (555000951 (52922315 sale cro

lie (Bpdy 206

Ve lovey Student Scientific Journal of Water, Soil and Air Protection Iyn 516 ol bl

G A g Sy -V

el (6 dnule dals loie 4 dlie (pl yo 4 5,b bl » RAD 5 ailsog, oo (elul 5 SSI ¢ o atis a5 jshailen
295 il  Sied RAL SST o3l 9,5 blas GIS lose 0 Sz ,S ob5, L ogd 0 au8,5 a5 o SSI
g RAL polie o3l as oo SSI o3li) blas ooy g Jloy OWQQ Jloged (wyp 5l 45 aias o plas |,
oo axgi boae plaS sanl s ay o0 o) Luillg 9 Jde (e gy Gub (V) Hlogad IS0 jo .ol o

] Gaadai o YL 8o e cdipe lid SO a4 yog

el 50 YU 85 sais ylas ol S8 LS 50 assl asle a5 el -2 ( RMS (i dallas o i Gub ioren

8o a5 el gl abold il ly gy bl g el g0 (SaSTp sy p 500 Sile @ uil)lgsS s 8 Y JSCE

Ao o Hlid 1) awlio
Dataset

1736
1.41
1.084
0.759
0.433
0107
-0.218

-0.544

-1.847 |
-1.645 -1.097 -0.548 ] 0E48 1097 1645
Standard Mormal Value

bl b)ly (o) 0 (VIS

At Student Scientific Journal of Water, Soil and Air Protection Iga g S5 (ol cblis o gxiils oole 43 i



1 LS jeoe n)Le...'l';
AARIAARSA

e b Igp g S5 (of cblas o gmiils oole 4 i

s and Ai
£ YA o NFe el o Jsl o lais (pgo 0,90 “sv\" ”’lu,%.
%

e O SIS (55503 a1 (g 9ils ale cyan

’ Student Scientific Journal of Water, Soil and Air Protection

AARRIRA IR Y Ign g S ol clilis

ﬂ—-—q.—'!"—"’—"'—'—.F .. =|"'—"'el"""*" -

0.904 | % * oni T
-1.809 - +
2713

0 051 102 153 204 255

== Model ¢+ Binned = Averaged Distance (Degres) h
o195 oy (VS

J9 g5 Babate pop Mals ax 5 RAID 4 SSI o JlSas wals bl wads plal ol 09,0 (wlal p uizmen
03,51 SSI sl bl s ding )l 33 T 0395 (6 o0 (o aigy (6 a5 oles ¥ JSCo jo auzsls Joub LB Sligeesn

SSI Gulasd sz 4za gt Gl aaga aliig

Ll
Idw_shp15
<VALUE>
Bl >3-
B -2
B 27-- 23
s
Je-s
] vs-- 18-
B - -on-
B or7-- o3
I o/3--on-

0510203040
e Kilometers

SSI bl 2 ang | 3 0l 059> by asis (P S5

Fo Student Scientific Journal of Water, Soil and Air Protection Iga 3 S (ol cblas 9l cole 4y pld



g il o, les i
PO F8 YA Lo Vel Jsl ojlads pg 090 R —

ATY/VIAR) o _—
W
A

s i lgp g S (Ol Cblis o gxiils cole 4 Wi /;w

S 9530 sl o -
lie ks
VEeeloYIeY

Student Scientific Journal of Water, Soil and Air Protection Iom 3516 ool i

el.'m

.

1.Sharma, T. C. (2000): Drought Parameters in Relation to Truncation Levels, Hydro. Process, 14, Pp 1279-1788.

2.Khazayi, M., and Telvari, A., 2003 “Hydrological Drought Frequency Distribution Analysis.” Journal of Geography
and Urban Development, pp. 45-56. (In Persian) .

3.Musavi, H. Vali, A. and Moayeri, M. 2009 “Study of Drought Severity and Its Severity in Semnan Using DI Index.”
Isfahan Agricultural and Natural Resources Research Center. (In Persian) .

4. Hayes, M. J., Svoboda, M. D., Wilhite, D. A. and Vanyarkho, O. V. 1999 “Monitoring the 1996 Drought Using the Standardized
Precipitation Index.” Bulletin of the American Meteorological Society, vol. 80, no. 3, pp. 429-38.

5. Teimuri, F. Ghorbani, K. Bazrafshan, J. and Sharifan, H. 2015 “Comparative Study of Meteorological Indices with Hydrological
Indices for Drought Monitoring Using Data Mining Method (Case Study: Arazakuseh Station-Golestan Province).” Iranian Water
and Soil Research, IRANIAN JOURNAL OF SOIL AND WATER RESEARCH. (In Persian)

6.Evazi M, Masaedi A. Monitoring and Spatial Analysis of Meteorological Drought in Golestan Province using
Geostatistical Methods. Jornal of Range and Watershed Management, Iranian jornal of Natural Resources. 2011;
64(1): 65- 78.(In Persian).

7. Mohamadian A, Kouhi M, Adine baigi A, Rasouli G, Bazrafshan B. Comparison of Monitoring Using SPI, DI and
PNI and Zoning Them, Case Study Northern Khorasan Province. Jornal of Water and Soil Coservation. 2010; 17(1);
177-184.(In Persian).

CLMJJQM&A&\ADJ}AMJ})J L;LAM»@)\&JS}L;JMH@LJ\FJM\JMJ ,(WM“ 63)@6&)@}&{)\&&‘ 8y 8,
.\T“\‘?J\J)A\~Jdodﬂi\éb’)d_o‘)ﬂ\@uigﬁuﬁsﬁ.‘)}&s

9. . Zhang, Q. Zhou, Y. Singh, V. P. and Chen, Y. D. 2011 “Comparison of Detrending Methods for Fluctuation Analysis in
Hydrology.” Journal of Hydrology, vol. 400, no. 1-2, Elsevier, pp. .32-121

()5 e Conn s oKl ¢ ol Bl 2T Ll i ) 0| it 1S aal L eyl linl o JLaSias 2l O FAF ) aga wol) (552 ) -

A o

L4 Student Scientific Journal of Water, Soil and Air Protection Iga g S5 (ol cblis o gxiils oole 43 i



