Bl Ll aladiialy 493 graad) A o) ASlaal) & iliad) Gailad diua g

A 9 Cunll) 1Al A o day e Jladial) g Ad) aad) Cila glaal)
oaldiunl)

cgﬂ\ﬂa\'~\'~ Y ?L‘: wo‘)ﬂd}ﬂ\u@\u‘,)}au\.ﬂ;é;\w\ 138 Cangs

b 5 ) ya Aa 3 alasiuly Gl 5 i gmaall Ay jal) ALl adal) 5 Eull) ialaie Gy ) B

bl St o, MID S (R sadl sa il el yiiga 5 dialall el i slal o« LST (o M

"Aalal Landsat A,y il IMER G s(c RGsS s ¢ lalal ualia( i slal

ulll 5315 Fliay adall gl g JUnalll (g | A A3 51 gl 4l | iihailal il 300

O i) pedais saialel Gy jbaill ey e b 50 a da 50 o sie 3 e il ulll ¢S
skt 75 V1T b 20 smadl Ay pel) ASLabel 3 cilin o) ) il ol 58 e

@l yi3a s ( SPEI( Ul J skl (s okl 50 s(SPT 1 e "(6 ookl Uaalll A
SV pd sl e asdlly cull) sba A sl & MIDSA, sallaba il Jlaagilial
iser G gmalal Cliall ey ) paid sas ST s SPET jaise asesy o2 Giliall ¢
L) e il 3¢ SPET 5 SPI g ( CC( bl Jalrsions) 2 caai a5, SPT
539 )SPI / 3-SPEIL-v, SPI /| 1-SPEI-) (s ¢ sualll paplilel 3 aidis
Lol Jalza piings, AY, 0 5 AT, 0 a1l CC o elliag adally eull) o) ol (o) Y
6,0 AT, gl ool gl Ay 5ed 1YY (7T e cdllall dia 30 Galilel 3 age
Sle sl Landsat 8,7 Letiall jlalll s abaiiu) & a8all ol 5l duwally
bl 50 5 se( MIIND W elaall Jaslal apall (38l 55 1l i slal Cild o
leac LST o NDVI( slall elaall 3 apdall Calialll ji5as ( NDWI( slall

(o283l JIS 8 el Tl e ol Cilia Alls & culS ollal da gl o) el
Y\‘,i‘«jé\ajla:t;‘)d WY,Y\JMJ:\AA.;)J TW,VV%dM\SJ‘Jﬂ\%JJCj‘)ﬁJ
= sV (A MINDWT o calaa 3 085 Ve 25 da 0 V4,78 5 Bysha 3y

e:\gj 6é\jﬂ\ ‘jlc @3&” L.S‘J\}LS &J( Y/\,' - ‘;;\ Y~,~_ ( jt;i:\ﬂ\ L_.S'J\} (53( Y-L,n
"y BN se- YV (sl sy B YY, - ) vA (e NDWI

el WY, AL (sl gl (A Y IV (e NDVI o L ¢ aaall

Q\)“jh\}LSTLu)\;L;\La\;g"_)\)’j}‘u_,_,\gjdﬂ‘\ CCQJS‘&JU@)&@.
Q@L.u;l\ce\.cd&&g_w\



CHARACTERIZATION OF DROUGHT OVER SAUDI
ARABIA USING GIS AND REMOTE SENSING
TECHNIQUES CASE STUDY: AL-LITH AND AL-KHAFJI

Abstract

This research aims to compute meteorological drought conditions using
Land Surface Temperature (LST), Spectral Indices, and Meteorological
Indices (MIDs) from 2001to 2020 in the two catchments, i.e., Al-Lith and
Khafji of the Kingdom of Saudi (KSA). In-situ (rain gauges, RGS),
IMERG, and Landsat (7-8) data simulated drought in those two
watersheds. The Khafji watershed climate is similar to Al- Liths, but Al-
Lith receives more precipitation and has a higher average temperature due
to complex terrain. Results show that the total drought periods observed in
KSA are 166 and 139 months for MIDs (SPEI/SPI) in Al-Lith and Khafji
watersheds, respectively. This indicates that the SPEI-calculated drought
IS more severe and persistent than the SPI-calculated drought. The
Correlation Coefficient (CC) between SPI and SPEI is also studied; a low
correlation is found at smaller scales. Between SPEI-1/SPI-1 and SPEI-
3/SPI-3, Al-Lith and Khafji have CC values of 0.86 and 0.93. The
correlation is significant at high temporal scales, 6 and 12 months for Al-
Lith and 0.86 to 0.94 for the Khafji watershed. Landsat 7 and 8 were used
to find Spectral Indices (MNDWI/NDWI/NDVI) and LST, which showed
that both the Watersheds were experiencing severe to extreme metrological
drought. In Al-Lith and Khafji, the LST is between 37.66°C and 21.62°C
and 43.22°C and 34.79°C. MNDW!I values of (0.16 and -0.26) in Al- Lith
watershed and (-0.20 to -0.28), are observed in Khafji watershed
respectively, NDWI values of (-0.08 to -0.32) in Al- Lith Watershed and
(0.21t0 -0.11) are observed in Khafji watershed, and NDV1 values of (0.16
to -0.20) in Al-Lith watershed and (0.08 to 0.17) are experienced in Khafji
watershed. Estimated CC values show a negative correlation between LST
and Spectral Indices. Overall, according to SPEI/SPI calculations, more
extended drought periods (6 and 12 months) are more severe and extreme
than shorter ones (1 and 3 months). In



