RN 7 91 2yl s aISHIY Zhaaed duvadalt Al /,;\)“’ \

e 7 The Scientific Journal of the International Arab Academy |
ung.\JI cilenlall alajl
dﬂ'l!ﬂil' Jolen 1UU Membership Certificate No.: 1102202600217 - Arab Impact Factor Certificate No.: 287 \\,—35-{ I " ' ' "|
Arab Impact Factor ISSN (ONLINE): 1858 - 8441 - ISSN (PRINT): 1858 - 845X S\

293 gaud ) A pal) ASLel| 2

|
|
eyl A LON le A L) O O L

/ Ay Alata (e ol 34853 o Adiaada Awlyd Al

Climate Change Impacts on Agricultural Productivity in Saudi €€

‘l Arabia: An Econometric Study with Special Focus on Bisha Region

2990 ree Gle Blad) Lo
A3 pniudt Ao palt ASLal) (Ainy Amol (Aiud) potall mud (p glall AgS

E-mail: aaomar@ub.edu.sa

62026 - 51448

(Volume 10 - Issue 23 — August 2026 ]




NN 2.0 61 2yt A SO S| dnalad) et p\

e

e / The Scientific lournal of the International Arab Academy }
A Lens 1UU Membership Certificate No.: 1102202600217 - Arab Impact Factor Certificate No.: 287 “ = I Tl ' . " I
Arab Impact Factor ISSN (ONLINE): 1858 - 8441 - ISSN (PRINT): 1858 - 845X ‘

oaliial)

Lyl AShadll b dely )l Apaliy) e Al sl ey sl Sl Leals Sldas 2l oda oo
Lahall adie) i dikie o lual Guli ae 2023 ale 1960 ale (e sl 5l DA duagad)
Slad ((WMO) dsall slea S dallel) dadaially (NCM) Lsall slia DU bl 58500 (e dodilia cilily e
Lo o i) i€ L A seadl clasDU dalell Aiglls (FAO) del)3lls 402V daliie (e dael)) cilily (ye
[Aasia dayn 0.18 A callall Jacssiall laty La sy cade (<0 Augia Ay 0.60 Jare o)) Bhal) da
Bhall i35 e 3% .Almazroui et al. (2017, 2020) iy 318 ae (3l5g cCilaal 2D (o SL 2ke
Ayl 5 dm dogie A3 377 J Al e o e Les cagia dayn S0 -3.0% sais dualidld
gl i ARIMA(I 1,1) z3las () Taliady . 11% s gy doaliy) 8 SI5 aals () bl a3
Byl J\elﬂ 1.2 5 a8 Doy chlaiiad i Lae 2035 e Jslas dagia dan 1.3 aly il g L)) )
S iall &Ll dgie o Al CasSs LS L ol 3 2 Ll dsahll bl e Lalaall ol il 8
cead) gl 82035 Jolay —10.55% Y aiis of pdsh a8 —7.6% 31152023 ol s
3l Ay Aabaia edpsaad) Ayl ASLedl ¢ IR (Y eel) 3l Al o Al ) :Aalidal) cilalst)
Lol JaaiV) 23l o5 L) Ligie (AARIMA

Abstract

This study presents a comprehensive econometric analysis of climate change impacts
on agricultural productivity in Saudi Arabia over the period 1960-2023, with a detailed
application to the Bisha region. Drawing on climatic data from the National Center of Me—-
teorology (NCM) and the World Meteorological Organization (WMO), alongside agricultural
data from the FAO and the General Authority for Statistics, the findings reveal that mean
annual temperature has increased at a rate of 0.60°C per decade—more than three times
the global average of (.18°C/decade—consistent with Almazroui et al. (2017, 2020). The
estimated thermal elasticity of productivity is approximately —3.0% per degree Celsius,
implying that the historical warming of 3.77°C has resulted in a cumulative productivity
decline of approximately 11%. Projections based on ARIMA(1,1,1) models indicate an
additional increase of 1.3°C by 2035, necessitating annual investments of approximately
USD 1.2 billion in adaptation technologies to sustain current production levels. The accu-
mulated climate penalty to 2023 stands at —7.6%, projected to reach —10.55% by 2035
under the baseline scenario.

Keywords: Climate change, agricultural productivity, food security, Saudi Arabia, Bisha
region, ARIMA models, climate penalty, econometric regression.
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