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Drought risk assessment using (SIAP) and (PNPI) indicators in Sulaimani

and Khanaqin weather stations during the period (19502022-)

Abstract:

This study aims to determine the degree, level and frequency of drought, according to the weather stations of
Sulaimani and Khanagin between the years (19502022-) using the drought indicators (SIAP) and (PNPI), In
order to consciously pay attention to the stages of drought prevention and coping, determining the degree,
level, and recurrence of drought is important. The study assessed and analyzed the degree and level of
drought risk at the weather stations (Sulaimani and Khanagqin) in the Kurdistan Region in Iraq, by using Tow
appropriate drought indicators, which are: standard annual rainfall (SIAP) and percentage of normal rainfall

(PNPI). The research used a (reading) method, followed analytical and comparative methods. After analysis,
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it was found that between the years (19502022-) according to drought indicators within (months, seasons
and years) (drought and recurrence of drought) occurred. However, in a (disorderly) manner. That is, it was
not regular. According to the drought indicator (SIAP) in (Sulaimani weather station) with (39.4%) of the
years and in (Khanaqin weather station) with (36.6%) of the years were (drought) with different degrees. The
results of the drought indicator analysis (PNPI) showed that in (Sulaimani weather station) with (47.4%) and
in (Khanaqin weather station) with (53.5%) of the total (months) of the taken period (October to May) were
“dry” months). analysists showed that in Sulaimani weather station (38.5%) and in Khanaqin weather station
(42.3%) of the total seasons (autumn, winter and spring) were drought of different degrees. Based on the
analysis, the study predicted the possibility of recurrence of drought in both stations for the next (10 years),
which is about (3540%-) of the years, will be (drought) years But, to varying degrees. This study considers
the stages of prevention and preparedness before the occurrence of drought as the most important stage of

management and ways to cope with the risk of drought.

Keywords: drought, drought indicator, (SIAP), (PNPI), Sulaimani and Khanaqin weather stations.

OBesleydu

105 400)sS ogleydw :pdSey

el $094d 35 (6w Bl SliwdysS adyde dd OhL oS duwidédnt Mgwds Hladdw uslomuss
Yoo TGl Olws)sS

09439535305 - 6345 )lS5 HS5-a - dndzg dwlity (JlwdShs) bdSS rods dame 3L (uide 584
YV 600 Gd9dn ()l Lwadlds 5 o9diniiel 9 Olwlypd @yddw FY o5laf A8y & GHLESS 9,083 3435
el $LlSie S (Bl GiliwnysS edide 8S%e $r9siw 90,5030 isloud J e wame
N9 G gdn 03)09y40 S0)l09 $alulr 0o99d il (SR GraBdw (3l)e Slws)sS

08 dwoyds o9l )ydu 100993

Ao 71 AS (Brgdin 5 seianzrlo Ay (Bl § Blisdl Llead) Ul Jdodl 3g-amme Ol i s
YV o S5 Lmale dilusYl pyl=l)

Y VE (gl dubgll oSl s b bl Gl Al (5L GBlasd) dll i g e Juslow]

sale $S15 dloma oY+ +4-138Y) ooyl dgw dihaie & 5Ll GILES Slales] Jodos e Olsslw caslol
Yede @ ousdl (ool (gl Mo

Y ovY olas idlly deldall QIS o 3 b polodl 9 oWl Blysdl § oUbl Blasd] pas e Yl (30

ol Y+ susll Sl ddors (3l slasl B slss 0BT S9uo § Ol s s Y (3l
YoVe JgYl

Ve



\@b il yla 09iaad§Sl § ailinndyeS ()5S

>z

139+ Joshl dalls deldal) deSodl Jfs drdas (il Lkl (Jlyslud] duzblie 53 5 duma Jale (g3l

NIAY (Fded Sl I Vb (huhad] gLk § sz gl (ume e (guge

108 doay8 03leyduw pdiw

po-de e o s Olml 53 Bl Hle) 9 Sl Oy glasSl 0sly2,8 ;pzsie 9 dall pl (b SLL
Y VIWAY Gl (Ol cpuydn S 3 08351 € oylo—is 1 09 (il

glasyl ) alidlga gloJlusis IMawl mwyp (IS 453) elow 5 Golow Gwoms diw 5 3900 (5yliz
g OIS o oylo— ¢ V€ 080 ()bl —wiige 5 pole) GiusliS ol gz gz JxTl gddlatey
(FAIY Glgal Olyoe

ol e ld oo g G 9 Jlasiis glo pas s CBs g5y LSt dile 9 03 oLiyd 51,05 08l gilow
o)lod 3355 Jw (Ol iy (aml L] s § (g - e dalibad) Ll c0lml 3 Wsrizr 0
(YY) e~ 5L Olpgd A

Jsl Olg (e Lo 9 Lo Oliow «siul Sige 5 (amed Giws polas 9 dame e (Cwgd Jdinss
AV IV Gy oy o8ty Olyliesl

$ly= SIP 5 ,RAL PNI SPI glo paslis (mb)) g-idld gyg—aie Loydase 9 §y890 Loyde 5 95020 (g9 s
Ldlyke 4o 25 DEM 088y o)) Jus 9 IDW (0L 0950 (95 99 dele L Ol Gl Sud gus digy
AV IV Gl oliile,S oliile,S g5ly ol8iils 0 oylads o @)l 9

O3 (IS Gulhl (S diucwie (Jliad 313,51 daz 3 (agas wlid g 5 Ol Jse g = gl @abd
RN

aaliliadss OlasS Ol 35 Il S_is Ol st sl pLip lyo! Gy OhlSas 3 Ghwsy daml Lidy
N0 (VY + Slias) 3 3aly Oyt splamss O3l clym0 Cas ke gy - sl

SLatls ez JUnd g 5 Ghwsl W 5 auSiw 3ol Gledsw 5 GRS plad (39,8
omals dalilad (Ohaile Oliel (s3y50 4slline) SPT, PNPI, Nitzche JLu S_iis 5 Ly sLaodssy o3
(Y + I Gl ) 03loms 1T e cOl) GLsko 5 miye Oliddiod sy

SLs 5 Of pode dones i Olwl 53 rulidlgn Jlw Scis glo pasls duwlis (lhlw wmw 5 plyll (gls
Olghol mio o8_iSld (mio ol8iils OV o)lo—is (e—033L Jlw (b zlie 5 $)y9LiS 953 5 po-le)
(PN 50l Oladel

e (9 b OluT Sl 5 Oly dunts Jsl Ol (g3y9liS gulislsn 5 omildl o ual 03lyile
APV )VYA]

vasld oLl (il glo iy =Ll 9 Gy «@Olol g5l daes 9 Gusluws Juadllgl 9 dnow (Bgw SLS
golio gudige 3 pode ezl - i dapd oIS (Ol OF mlie S e GuhalS Goseany (Jluslis ulio
“£o (YAV)IYAY (Olys Olpml O

Oty Szl O § Lo dwwsa Jsl Lz il 55 O L allin slaoly 5 JwSde 9, ol93,S

(Y WA Ol

Vo



il plan (G09Sl G4 (oailiaayo8 (5yW3S \g

pse LS (9a3 9 dsdlhas Olojlu eoate Cle (eulidlse 9 OF Sle (Slouds Jslay 5 Loy dame (3ol
YY) AP (Ol G L8l Gl

32 9SB L Oliwyss Oliwl gloJluSis 53 PN, SIAPRAT slagasLs (uwyy S Ol 9 s (e
ST 6BES1S ¥ oylo—is 1 6)98 O wdits (—aads § le dalilad douwl 5 U383 (OlLT lg-al glaow
(YOI Fbgd ¢ fbsd mal doly adlul

Y+ V) VAT Ol <Olad oSS Qlor 9 OlLisl duwde 093 Gla (83,708 @olid 198 3 LT (Grus (Ghame

108 dpnsSo 09l wgi 9 Gdadile ip0)lsz

NPV Sysdie b Sl Ul gud (J doylly dysedl slg dolsll dig)l (Jadl Byl B2l &yyspaz

bl (g (oY Gl 09 sl pwoliadl oal8Y) 5 2541 ( FAO) Busetll ool dsl)3lly dpdsVl Lalais
Yeo¥ gl Wt (@Y1 Gl § Laybl caassy Blasdl 3yls) gl J2 Y1 dlyshll

W)0)yaansgs 9 wliddS LS Jduldioshds HIhdS 5 ogdiwlsS (oyl30g (3lie GliwdysS —odydo
YWY 09l Stigdly $LsIs (ol (50334 dngs 9 awliiidS Fdlydrogyas

1S dsd g gl pasy

lwd)sS (o340 udliss sliigs (pliame sldon § Gamllus dass sl3)du § Guslhes (el o-ilo olis

'(Y“%)‘J’EJ94'“"6J4—"3"2’5)[S9&;4-‘°43,L?§-3wS?@‘fdnglg@Le—;_?j@b_zs—@lj_}c

vi



