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Global warming and it’s effect on the frequency of sand
storms in the Libyan desert (Sabha station, a case study)
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Abstract:

Studies have shown that global warming manifests itself in higher
temperatures and longer precipitation as a direct result of seasonal changes in
atmospheric pressure and associated winds. The cause of sand storms in the
Libyan desert is either due to thermal depressions that generate on top of
themselves due to the intense rise in surface temperature in the summer and fall.
Or it is the result of rushing winds in the late air depressions crossing the
Mediterranean Sea from west to east during the winter and spring seasons. This
study is a continuation of a previous study (Magqili 2024, p. 95), which showed a
statistically significant decrease in the series of extreme rainfall values in the
city of Nalut and a statistically significant increase in the series of extreme
minimum temperature values in the city of Ghadames. The data used in this
study are the numbers of annual sand storms recorded by the National
Meteorological Center in the city of Sabha during the period (1962-2009). The
series was divided into two periods for comparison. The first period was from
(1962-1985), while the second period was from (1962-1985). 1986-2009).
Statistical analysis represented by (t-test) was used for the differences between
the averages, and the results showed that sandstorms during the first period were
more frequent with a statistical significance of 0.01, which means that global
warming is causing a decrease in the number of sandstorms in the Libyan desert,
which is acceptable from this angle, except It is considered disastrous for the
agricultural and pastoral areas of the north, as it exacerbates the problems of
desertification there, due to the lack of rain from the winter depression storms
that have taken paths farther north.

Keywords: global warming, sand storms, heat depressions, winter depressions
Sabah.

www.LFGS.LY Email: Research@LFGS.LY 186




el elpomaaally (sl o gadl 515525 (s 95319 (65! i
- Tl 3 s ALams)

- -

dodRe
3 s Uy R Sl G e A LY Sl il
é 95+ 2024 (i) Ble By b dysb Aty Sld) Lt SV
53U LYy a1l sl el OF ) wlahald) e o) 2y 25 e asTW
sl (3 8 Dol S| (3 Ol Al A LV 58l e 2l
Lral) gbls 3 let @l Jodl conn ‘éu\ S s -Ct,uj acll i)
e lsn e g Sony LW g dlaly B S 2Ll (ssh
«(Smagorinsky, J.,1983,p266 -284) Ju>f aagas | bl (3 &jlacy)
e Gl mn uslize (2023 oy 3 il By wpie Olagd 3 e LS
o o WS ol ((202022019) Cae @ O Bags sas 31
o (Newman, J.E,1971,p54y (2023, 2022 _i-) I lus
bl ) At Dllad ) (ol Olix oo gl Ll GBY) 3 diie VA
el (2024 Lupy @ e LS Be 2007 Ul pan adgll aesSA
ol s basgas | 63 & 88 Lol G & e b Jore ol o
B2 ) el Sy b el L g il ) o gl ISl
ol Bl gy j93lsS Yy gl ol 52 BB Aflsza VI (oWl Lo olis wbu
&> i bl mlw Gl B syl Ul 3p W cdla mlldl ] 83U 2
ez Yoot s e 35S OlaST sed 3 oy ol B8 Byste Ol dan
Jls o Bl St s dts) Caolse 5 3 e ) 1] 208 B4 e
SBT ) Pl B sl sl Gsel 2 LysidlST Gy LSy 40l
~—izs .Julian, P.R, and R.M. Chervil, 1978) ailai aii~
el s 5 AL sl DD il pg el ikl le ) olad) L)
(g g A LU S e eally () Ogs i bl Laaall ASCey sl (5o
ALl (el Olady sl IVl o daal) e bl 1) G5 wy
o KN UL Gpts T (ool Lokl Loy o ey 1 W) gty (S )

s 1Ay Ol U UyeddlS I ooline Sl 320l ) Gy 3y

187/ https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue.Z, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slaal y A e e

Lol Gpd ) Lsor G & Ll 08 I 52wy b1 LB oy ey
oLl @l sl 5y Ay Ll G Lyl Iy Lgjsl 6 g Golize
(Rasmussen, E.A. and T. H. Carpenter, 1982,

Blall e o ) Bl 3 Sl skl g el ey
SV AV Sy d gl S e Ale LS Slas) (3 ]y 5iY)
Byl ol Ko 3 oll el ) sl nisy o) mhae e )l A )
HA Sbos 3 2eld pB Lomd o G IS mes Ul G (Bas B lang
o SV e By (3 e Ll § B p8 dhadly etlly B
ol Ml i Ul il Wl W L iy alslall Okl o 3y (OIS
«((Mcbride, J.1. and Nicholls, N, 1983y (2003 sls) 39l wlpz
Ls (1997-1971) W s I3 laxl3 B o) JUasY) laS o LS
s o (2gll Lol dbsg (1970-1947) 1,31 spdl o ade col8”
Gl B B 3 Bk @By b e B sl Lkl b
M A VL S ks e Oliase G JLddl et sl g
(95 - 2024 iy
W[ WY

By LSS e MW gl A eV T S Al aal WSS
et 32e (3 a5 Jlin O A 3] lguw byl alaz (3 Bygl el e Ml Cislgal)
s plyzs (V) @M 03 @il daxall SL U S lad) dg)
Ciolyll s (3 aidly bl LaeV) s Wb (3 e L ¢Jsbl 30k a5l
ke )
eyl e Bugl!

3 el Wl Y AV LY 2SI CILY gdas ) auhdll sl oud
S sl mnal) L gy L Loyl dlames &gl enall B I Cislgall s0e

www.LFGS.LY Email: Research@LFGS.LY 188




el elpomaaally (sl o gadl 515525 (s 95319 (65! i
- Tl 3 s ALams)

ol ol S

e 3 N L b (RC U A
elpmall Sty O o B Al Grolaall IS5 Ual ot s ¢l M
Jo5 3 Sy ) bl Bl suE S bl e e ) Gyl
bl Gl &3 )l e Oled] aU e ol il e g o a5y ol
dio U el Ll s Bl Bigs 3 s @) R Sl
hlall e S badl Wyl
( SV el B dulyull Ao jlan) Sy
ot ) sl el o)l Ciolydl 1SS o A AW ey s @
g
ri) ) A B

S e sas Sl Uy bl b g AW gl eV s
sl bl 3 Slibly U e ey SBT3 dplas] Jladly Caolys
B8 F oy oDyl Gl Il s Al 095wl Larall o5 S e don
Ced) 3 Lo deS Lyl D9y (glwal) sble 3 ade )l Ciolgal) sue (3 8l
(g
tiy ) ddlais 39l
By Lo ot b Joi aulpll dikte wdse id ¢ a3 SN Sgddl @
L kg (26 0 1978 damlid) dmbasy O 4Bl s L o s
(L3 da oy YU °27 701 e 3015 B2 © 14 726 b Lax ol
Aol gl 2 ) Caslgall sl ULy e anl, ) codazs) (d5le 1 Sgdmdl @
(2009-1962) 558l J5 Lo sl 2ot 251 sLoSU sbyll SU ol

189/ https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue.Z, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slal y ) L Ak
Aalyl) Al aBge (1) day

"D‘(J.D‘E ZO'0.0'E
* 2 = ;“JMI J;T‘il )
ol RS S ke
] - . s i £
g L (e 8
il - ~ ” 1
N -
ol
z — ] z
:g- ‘:" ) #~ 1.7.500.000 bg
1000 20°00°E

2010 Ll ol ais¥l sgadd dlay = Lol dslias o slasWU el s ezl

r Sla Yl Zagedl
shacel e dgie SULy il Lo anis ol ayedl Loy e s
570 cated 5, Y5 ((2009-1962y sl Jo wilardly d,Lall Cislal)
—1962y o el 1oYW clegan IS0 i 24 Jolall 3 Crtpgloze G ) el
(1 JJ.\;\; «2009-1986) 1o w311 azaly (1985

(2009-1962) 5 2ill g 3Lzl dlazeay Aomnod! dnko J1 ol gl 3us (1) Jdd)

6 8 10 11 14 18 23 9 9 5 8 16 Sa¥ 8l
5 6 5 8 5 3 2 6 17 11 14 1985-1962)
2 1 0 3 6 14 3 2 8 6 6 4w 8,

12 9 12 6 5 7 5 10 3 2 4 (2009-1986)

Gpsiae b Sl g By il 2Lo)l e ULy e slazsVl U ydeaaldl

S 3 aby wiole (6l s § WS OF Lad G (1) Jgad) e
O Crolsall o sde xST LT 1995 ale U3 3usy aisley 1996,1994

www.LFGS.LY Email: Research@LFGS.LY 190




el elpomaaally (sl o gadl 515525 (s 95319 (65! i
- Tl 3 s ALams)

o f b 2001 e 2iole 1448 (2009-1986) 231 35 (3 Somnns
sl @ WS, (s e aisle 185 24sle23 s> 1968, 1967 )
L g dlad) ool ] ol Ly Lpapald (ol e il b g Y
,ae (2009-1986) a1 sall IV 3)Lal) Caolsall ol side a8l 3 ol

¢(1985-1962) 1,3,

Slgis 1086 s 3 Uowat iygaad) Lewdly ddo )t Lol gall 308 (2) Jud!
.(2009-1986)5 (1985-1962) iutyudt g JH>

aolgall dds
Bl $10 o S | At 38 e S A 36 e S o
8 =l
%18.7y9 %29.2y14 37.5y 18 1985-1962y 1,4\
8.35) 4 125y 6 6229 11 (2009-1986) a1

By p Sl (b FUH G st sLo, U bl S Ul e sVl Ul 1 sl

g 10866 3 Lo Jl Cisolgall s (o Byli) (1) Jad
.(2009-1986) 5 (1985-1962) ity 5 IS

Y Al

BB e S m8 o S 110 oo S|

Excelaay plasaaly ((2) Jpadt Slly e slazeVU e Ul jdad!

& ol stael of e (1) JSKadly (2) et il UL &)Ly
Blis (Y037.5) iy 2w 18 do LW 35l o ST Cavslye 6 o

https://journal.su.edu.ly/index.php/jlgs

191 Email: jlgs@su.edu.ly




Vol. 5, Issue.Z, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slaal y A e e

Golse 8 o g sl sae Ll gt sl (%22.9) a2 11 4
g 2029.2 sy e 14 a2 as (1985-1962) LW s 3 56
sde G5 13) Wl ((%012) 1y oy 6 (2009-1986) w1l 570 cdomne
Gy Sy 9 il w8 Gaole 10 0 ST Clow ) Sl (i
.2009-1986) w5l sl (%08.35) tws i 45 LoV 350 (%018.7)
r Syl Joloudl o
: ol 1 Y

G I i)l Caslgal) sas oy Glas] s 33 Y HO 300 254
.2009-1986y 5 (1985-1962y .,
1962y 1,3 sl Jo demed) e )l Crolsadl slasl (HA a2 4
(2009-1986) a5l 3780 alomed) slael 0 15T (1985
John Silk, 1979y :ajul alstally et ol 1Ad ol Sliam Y1 L)

Xt X

1 1
Sp f;-l‘;

—1962) 1531 3741 SVt Aomeendl e ) Crslgall sde Jawwgza =X 00 Lzl e
L Lol dlemg (1985

2009-1986y 23l 3780 IS Aleedl Ble)) Gislsal) sde bage = X,
Moo 3Lyl dlamg

sty LoV il Gl Cplall GlAVD e e M (gilall 312N =Sp
(35 0 Ly oly W Aslally nsts

_(m=1Sf+m-1S;
B m+n-—2

Sp

Slg (1985-1962y 1431 5541 Job =M
s (2009-1986)y sl sxall Jsbo =N

www.LFGS.LY Email: Research@LFGS.LY [192




el elpomaaally (sl o gadl 515525 (s 95319 (65! i
- Tl 3 s ALams)

AU Aol oty (s)lall 31 £Y) =S

EXZ_E(X)Z
S = n
n—1

ST lall Jgadt e 3l T g 01 Bek ALY T aus )5,
25 A Golal) sae 3 B 0L sy HO 285 58T 2l ) T aud
Sl Ul 2Ll Grolgall JIST (3 b JS5a A WLV OF g U Wl Bygias
AL dypht Slaild 0555 o oo by ikl e wi ) barall (i Sl e
RE A0 PSR U (RSP R [
clbaddl (GG
226 =M (1962-1985) 1,41 55l Lol s g sut
=24:226 = X; (1985-1962) LY 57l Caolyall sund ssicdl Lamwsill
9.42
131 = (2009-1986) 25 371 olse sae ¢ sast
5.46 =X, (2009-1986) 1511 5740 Crwslsall sa8) Sgindl Lo gl
24 =M (1962-1985) 1,81 34l Jybo
24 =N (2009-1986ya,1 35 Jsb
iy do¥1 il gl (g )lall 1A

je 2756 — 220

24
= =522
51 24 —1 >
€ 1051 — 6(12341)2
= —=3.82
S, oy 3.8

Sk LAY OF ot awhyl) 3l (Glall BLAY 3ad &)l D o
B sl Al OLAY) s Gas o) (1985-1962) 1,41 sl

193/ https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue.Z, January 2025 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
#2025 iy 7 1 suadl 5 el Aad! pirzed| Slaal y A e e

Slall LAY o oy 2K Be dls OF pslell as ((2009-1986)
el B (g lall BLAY v 5l LS aT sas il Olsjhe o8 @ el
itz ol OF (6f ) 3l3j1 ()lall GLEYI oo ao LSy sl o3 3
(2009-1986) 2l sl O Je oSE AV e ey ail ok oz
—1962) L)W sl oSar aandl sl Lol oby bl o Lild T
PO 3 Blsse s AL ol Slaisus BT ST LT ol o) (1985
ikl 3 gLl Caolel) Sl a A Adledly adledl AL

(Sl byl Gl (EG

P S eVl e b gl SN Cd

o, _ (4= 12724+ (24 — 1)1459
p = =

24+ 24 — 2 57
9.42 + 5.46
= = 499
457 /i +—
24 24
!

«(0.01y Jaws aee IM+N=2y 3 41 Oloyy T a0 )35 (2) Jgidl e

T o e %Gl ey 499 & Byl T as W25 Galay &l o
e 2s @ HA iy HO aoad aodh jabs S ¢ Jolg 8T 2l V)
we wiles) WYL W SR e ST LY SR 3 sl sae Of
Ciolall 1SS e adl 3 Bl By ol dxl gl A ale=YU ((0.01) e
B! Slabull by bl e sl baall (b § o ol SR
o Y sl 2 sl Sl 3 e balorly dawstll sl pe G 24N
sl 3Ll Cholse 3y ol Jlesd) af S B Bapgall 1L
Gl el M) gl eV 3l ol ige OF cxdl AU anhll ;L

www.LFGS.LY Email: Research@LFGS.LY 194




el elpomaaally (sl o gadl 515525 (s 95319 (65! i
- Tl 3 s ALams)

By ol ails dgr r gho topde O3 il Bk Lo S
sde ailiy ) lamal AU e gl (Jldll el e Ol ol
cogdly sl (JBL a Ll Caolsall

e 3 Sl gy Uyl S ¥ Lt Ll S ¥ o 1 ey S
A et ol ey g dual IV RIS i e o e
dege 03 U 55 U o dnalst S B gl e Lol sl S
Al Ad) Ll Ly Al sdall Vs

el pdly yoladll

3l e Sl deddl St B slax i) (1989 wez (Cing of -

Bl Lo 3oz kol Caolgall ol sue ((2022) skt Lo S0 sbsl SU -
ol st n8 ol ((2009-1962)

it 2007 Fudl s (2007) AU s aaald asil) 2SS bl -
\WMO, UNEP 1y oSy

S AL (il ey gl B oslasi @abe (199720 s (e -
Oles S

)l Bl (W) Fle 3o Ge1 ! (1998) L Olype ez 310 -
el 83 sl

) Ll ) alenll byl WY (1978) sl amlas -
Ayl (dgSul (AST i)

2010 Sl cbdd dyylaYt 9ot By 5 L) dmbins -

Sl o oify Wl gyl sl (2024 ez sl de2) (ke -
) U L Ll L A2 ded sleyl (daes gyl pdly 6kl
s (W s

195/ https://journal.su.edu.ly/index.php/jlgs Email: jlgs@su.edu.ly




Vol. 5, Issue. 7, January 2025 Journal of Libya for
ISSN 2789 - 4843 Geographical Studies

22025 s / 1 adadl 5 dexd bl iz Cliahy Al L Orle

- National Academy of Science, Climate Research Board,
Washington. D. C. 1979.

- Carbon Dioxcide and Climate: Scientific  Assessment,
Smagorinsky, J., 1983: Effect of Carbon Dioxcide. Changing
Climate. Chapter 4., Section 4.1.

- Newman, J.E.. Climatic Changes: Some Evidence and
Implications. Weatherwise. VOL 42. No (2) 1971.

- John Silk: Statistical Concepts in Geography. George Allen and
Unwin. London. 1979.

- Thom, H.C.S.: Some Methods of Climatological Analysis.
W.M.O. Note.81. 1966.

- Siegel, Nonparametric Analysis for Behavioral Sciences. Mc
Grow-Hill Book Comp. New York. 1957.

- Maurice Yeates. An Introduction to Quantitative Analysis. In
Human Geography . Mc-Graw-Hill Book Company. New York.
1974, P 190.

- Julian, P.R, and R.M. Chervil” A Study of the Southern Oscillation
and Walker Circulation Phenomenon” Mon. Wea. Rev. vol(106)
1978.

- Rasmussen, E.A. and T. H. Carpenter ““ Variations in Tropical Sea
Surface Temperature and the surface wind fields associated with
Southern Oscillation. Elninio” .Mon. Wea. Rev. vol(110) 1982.

- Mcbride, J.1. and Nicholls, N.” Seasonal Relationships Between
Australian Rainfall and The Southern Oscillation”. Mon. Wea.
Rev. vol (111) 1983.

www.LFGS.LY Email: Research@LFGS.LY 196




