gl s pal) ALk 3 S U1 8ylanll Ay

FNECIAY
oIl bl e 3l 23yl 45 L1 alslall § e lall jaall § Gumdl @ (el 1da
Y YNV AVA BAl NS Apagad) B yall ASLaL) § Aalusell as Ll gl lill (§ de syl
ronidnbs alusrwly dydazll # Ll ol dge ol @3

(fixed thresholds) 2) 4l =lae ()

oy UM (s (ETCCDI) a1y dgag Ll pad BLAISL gall clpsd) 33,8 dmgs (Y

ASLally gbls puas @ lasdl Jshaag §ylyadl ey C8ykas Jil=s @39 RClimDex.
(Bgimly daas,lly sy (> Ladly Adleddl) 2uagaudl 2 yall

a9 . Jraatlly Lae Ayl el @3 Lo VY Julxs @39 odige YV el (RClimDex o >
529 5381 gaall (§ 4ud L ¥ Logaud! Apall ALl § LI Bylyo 2ays plasyl o) g
a1 51055 Jomdll ppar B9 Aawlydl 3 BbULl aaz of dazg a8y F LA a3 e Jd
- (TN10p) 5.3,LJ1 JLI 2 3Liisy (TX90p) sl
& ST 0585 83U sda o) dzg By Al lully 2aas ) gbldl (8 5ok el o Lasgl udy
Lols 2llesd) gblidly wolaas, bl § (adlis § o 53l JLdd Lwddlog o lradl (§ o iyl
0555 a3y a9 8yl all a1 o dizg By .y sl @F s I Lplog eliadl Joumd 3
0Bl Lty (i lie Sllags § curads a8 @l Bosizlly Alledd) LU § Bous ST
o 83L3) yaie of dmgn ¥ ails AudoLudl Glldl 39 mulaas, s 2bstall sblll § laws
Alesdl GbUll & (anl JI sedss) sUad¥l cuwge 5wy Byl al¥l sae § olads
& (el ) sui5s) Blazll quga 3 sl Joha Lasdly Leiy dulsludly Ad>Ludlg
Ll bl el age Joald Gl e e bolazadl (Say Apgizll 3blilly claasd
Aagaad) Aoyl AL e Adazad] 45 Ll 3Kl 7 3las plaseiuly

S 9> 3allaue o B icdlall slue)
Foopkl das o yguaie i€l Sliwdl :d il



STUDY OF CLIMATE EXTREMES IN SAUDI ARABIA
By (Hamzah Abdulaziz Hamzah Halawani)

Supervised By
Prof. Mansour Almazroui

ABSTRACT

In this thesis, abrupt regime change of climate extremes were investigated based
on daily observational data in different climatic regions over Saudi Arabia during
1978-2021. The climate extreme indices are calculated using two methods: i) fixed
thresholds and ii) the Expert Team on Climate Change Detection and Indices
(ETCCDI) recommended tool RClimDex. For the analysis of the temperature and
rainfall extremes, the five climatic regions (northern, coastal, interior, highland,
and southern) in Saudi Arabia are taken into consideration. Among the 27
RClimDex climate extreme indices, 23 are considered based on climatic
characteristics of Saudi Arabia and four of them are analyzed in detail.
Irrespective of analysis methods, the warming of the climate in Saudi Arabia is
unequivocal in recent decades and is evidence of climate change. Regardless of
region and season, warm days (TX90p) are increasing, and cold nights (TN10p)
are decreasing. The occurrence of warm days is observed in all seasons and regions
with an increasing trend, the highest increase observed in highland and interior
regions. Its occurrence frequency is high in autumn followed by winter. The
occurrence of cold nights has a decreasing trend and the decreasing rate is higher
in highland and northern regions. Its occurrence is mostly observed in the winter,
spring, and autumn seasons. The frequency of wet days and very wet days is
increasing in northern and southern regions with high probability of flash flood
events, while it is decreasing in interior and highland regions which is alarming for
high probability for drought events. They are almost keeping flat in the coastal
region. The wet season rainfall is dominant in northern, coastal, and interior
regions while dry season rainfall is observed in highland and southern regions. This
regional and seasonal information about climate extreme variations in Saudi
Arabia are valuable for decision-makers and planners of the country. This
document can be used for the calibration of the same indices to be obtained from
the climate models simulations, which in turn will be valuable for extremes
projection over the country.
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