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The Encroachment of Sand Dunes and Their Hazards on the Al-
Kharj-Al-Batha Road in the Kingdom of Saudi Arabia Using
Geographic Information Systems and Remote Sensing

Dr. Haya M. Al-Ageel
Associate Professor of Geomorphology, Department of Geography — College of
Arts, Princess Nourah bint Abdulrahman University.

Dr. Eman M EL-Bana
Assistant Professor of Geomorphology, Department of Geography — College of Arts,
Princess Nourah bint Abdulrahman University.

Abstract:

The Study investigates Sandy Dunes and their hazards Along
the road between Al-Kharj - Batha By detecting the dangers of sand
movement and identifying the areas most vulnerable to sand
encroachment ,In addition to studying the natural characteristics
affecting the emergence of sandy forms, whether they are geological,
climatic, and topographical Finally, studying the density of vegetation
cover, using remote sensing techniques and GIS, And measuring the
amount of its movement with the use of the unattended classification
to differentiate between the reflectivity of the forms of the land cover
with its different types of dunes, sand covers, sedimentary rocks and
marshes in the study sectors and making field measurements to
estimate the size of the sand blasting; In addition to taking samples
and analyzing them in the laboratory to reach the sedimentation
environment, the study relied on the digital processing methodology to
study the sand blasting by using multiple Spectral Resolution for five
snapshots in the electromagnetic spectrum to cover the Al-Kharj -
Batha road, followed by a presentation of the results and proposals to
avoid the danger of sand blasting on The most dangerous sectors.
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Level of Satisfaction with Charitable Housing Services in the City

of Hail
Dr. Mohammed F. Al-Temimi
Associate Professor of Geography, Department of Social Sciences, College of Arts and
Humanities, University of Hail.

Abstract:

The study tackles the Level of Housing Satisfaction of the
Charitable Housing Residents of Hail city districts, as well as to study the
factors affecting the level of housing satisfaction, as individuals who achieve
themselves live a life of health and psychological safety as an active actor in
his community, the importance of the study in identifying this type of
housing program which appeared in the Saudi urban environment in recent
years, the study aims to determine the residents satisfaction level of
charitable housing towards their homes and its residential environment in the
districts of Hail city, and the extent to which they satisfy the social,
psychological and housing needs of needy families who cannot, by their own
efforts provide adequate housing.

The study field results showed that the degree of satisfaction with
charitable housing was moderate, with the average satisfaction reach 3.69
degrees, while the residential environment of charitable housing has
achieved low satisfaction rates at a rate of 2.73 degrees. This result indicates
the residents’ dissatisfaction with their residential districts and the facilities
and services they contain. The study find out the following
recommendations:

1) Allocating large sums of money from the budget to support the Real
Estate Fund to meet the increasing demand for housing loans.

2) Facilitating construction procedures, and periodically reviewing
building regulations to increase investments in housing.

3) Obligating commercial banks to contribute to lending operations to
poor families in accordance with principles and controls that are in
line with Islamic Sharia.

4) Merging charitable lending institutions into one institution, the Real
Estate Development Fund, and supporting poor families with housing
loans.

5) Establishing research centers for urban housing in the Kingdom.

6) Reviewing countries' experiences in the field of housing and
benefiting from successful experiences and plans.
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Spatial Analysis of Temperature Change Trends in the Kingdom
of Saudi Arabia (1985-2019) Using Geographic Information
Systems (GIS)

Dr. Huda A. Al-Obaid

Department of Geography, College of Arts, Princess Nourah bint
Abdulrahman University

Abstract:

The study aims to analyze spatial distribution of temperatures
in the Kingdom of Saudi Arabia¢ and their spatial changes between
two phases the first 1985 - 2002¢ and the second 2003 - 2019«
determine direction of temperatures« and predict their trends until year
2050.
study methodology gradation as follows:.

- Collecting temperature data from National Center of Meteorology
for 12 climatic stations for period between 1985 - 2019 and
unloading- tabulating and data processing using Excel.

- Creating a (Shapfile) layer for stations< and unloading average
temperatures that were equipped previously with the shapfile
database using Arc Map 10.5.

- Based on the Shapfile layer data< the (Spline) function was used
within previous program to obtain cellular layers (Raster)
showing temperatures at cells level dimensions of (500) m. Based
on previous cellular layers< the (Contour) function was used in
previous program to derive layers of equal temperature lines< and
the (Image Diffrance) function was used in the (Erdas Imaging
14) to derive layers that change temperatures spatially.

- Use the (linear regression) function in (Excel) to determine the
trend of temperatures between 1985 - 2019¢ and predict trend of
its distribution to 2050.

The results of temperature distribution analysis found that the
hottest ranges were concentrated in regions of Mecca« Medina« Jizan«
southwest of Tabuk< and Empty Quarter in Eastern region¢« Riyadh
and Najran¢ lowest temperatures were recorded in Asir< Al Baha:
north of Jizan«< northwest of Najran< northern border« al-Jawf< Hail¢
and northern Tabuk. Results showed of temperature change detection:
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region location which experienced the fastest positive change
between1985 - 2019 center< eastc north-east and southeast of
Kingdom:« and its slowest changes emerged west¢« north and southwest
of Kingdom.

The results of the determination of the temperature trend
confirmed its direction towards increase« and is expected its average
in 2050 35.66° C in Riyadh¢ 33.23° C in Mecca¢ 32.28° C in Jizans
31.05° C in Medina« 31.03° C in Dammamc¢ 26.24° C in Najran¢ 25.95°
C in Arar¢ 25.53° C in Hail¢ 25.03° C in Tabuk¢ 24.63° C in Al-Bahas
21.88° C in Abha« 21.48° C in Qurayyat.



2T Y0 ole (V) sadl () Bl D3 i gt A2

£ Lo W1 2 19 2. Lgiinaidy Al meall 3521581 gt 2l phant) Cilso il
* Ol e Ci palga
** | e 3 e (el o
:Jﬂﬂo."
e 13de 58 e oS 1 B3 At BT s Lglaal O peize 3 dul ) tw
Tead | el il ¢ o) bLadl e iy @8] 3 LS ey 3l,enl) 5S1
S A g getd )l ¢ Son ) e L st e 5 (O i) Bl yee
b Al el oS b G B oS @ Ode JI laldl b5 LIS OF aizmy
.3 9a ) g ol B Cals daal g Lo
Slaldsal 3 @ pay e dmloll 3 a8 sl s (3 aldl £ jeadl 3810 s
J3es o Slaza¥l o L8 pdey ) a5l o sl 5,0l iS5 day 2,V
Slole 38 A8 Aoy do W Jasedl baday s Ao e J] L 83 el Bl 3 90
VYOTY 2V VY ale (,lls Gsacd) sl 6ol (3 Jleaza 15 cihenzadl o1,V
S VEARY ol ada cdiyly ¢l Jadascl) Bl IS Yo ) L (LS
bzl Jl d gl ong e 2ala2 12 (51 (ol 320 Gl Slilam] (3 j4lss oy 2V EYO ol
Oty Il by 5 ol Ul J g 5y Iy Bl o a1 s (5ol Lalasl
Al G o531 3 et L S sadl 3Aols DS (e e das dny ¢l ok 55
o Gimse Gl Bawgie Ude J) sl lily ams 58 Dles il
G a8 L e il e bzl cellal oo gy i Lol 18l g
A e SR LSl Lgllaka2 ek o (6510 Blug G padl B3 D3l ) b Ly
SNy @3kl Jael S Cﬁ‘ gl Jads o 320 Cydly oyl o4l olaliz
ST S Sl o 58150 pad 231,34

‘et G Dl - \:_;b_;_.;._\(wjas
el M sl = L3k b *



ot delaan ] cOdedl e oy ol T sl s (3 Lgzas Ll pand) 3S1L gadd 2313k ole sl
b e i as N Y YA

:daalyoll silassll Uy
:doadoll 1-1

L3 adl bl e Lol pal Woge addll dis slan W) il Sl
bl ole 3590 o catley Lgsb gl 21551 ollasd) ge 0585 OF Llal
e die sl W) b ge OF LS gl by ciadl W5 Rl Lgi s
s Bl 55 ¢ o) el e il Uags LE 135S 50 Wl gy &bl 3158015 5 )
Lot AOWINLE Jo & ey il

@alaBVl Lladly LU M Ldars 200 &)l olb gldl s 5
e 348 s )3 o2 Laie BLadd) 0585 e Ul ¢ 831 3 Lgead ) 5 50 a2 2
Wbles ey Bewtdl ol Lhinnd Gy Bl 33d 3 bl Al BBl e
g Slally Ul ¢ 1T 23, ) ) 35 85 U6 ol e 5

B o ) Bl Sl g3 e 3dste BT sl oty e i
Wy Javs Llee Sl K& & pendl Gleall Laadl Jousy clg dasdl 43134
S ek o B e Bl el L g sl e adl Laedl iz iy ciel )3
0P Gy and g3y 3 lsmd s o LIS Lgalonns Lt Led o gliss 4310
B e (VO ((dod ) ok ! Sl Aol ) i ooy 2B (60} ol 5 43
e Yelnal (3 sladly oL e e ST LS 8 2l o.'uéuf Zipf s
o Lgradig ulally Sl e bl ras Lgelo ol el (3 dly ¢ 5215 &5,
Sl @ g (G 5] sl desole e dadly BT gl SV dnny SIS
.ﬁra:ML@Mj:sa;.wgz\ﬂ\gébbw@&\

on L Gk Ly g 5o (A1 eyl SS1 ol B34 Jul sl @l
S e I Jandl Jite g 3l Land A5 Sl (3 31 eall Lezl) ol



2T Y0 ole (V) sadl () Bl D3 i gt A2

S &b e ¢l slais e U] e G Sy L daztd] S ol 5 51 el
Lo B3Il 3T LS L USeY Uy Lar Tt sl il o e, 3
Led Slead) sue 5 Lgae> (0

) 3l Lgie casd A el SN e e Zulll oda o f s
b Wle Glas 3] tdend 00 v Goh et Bl S e il o 58 3
Ao 5 &) 81,6 el Adleddl A gl L3lpandl ST et ALl ) 35
3,1 cled Ol el dpds el 43,800 a9l S1,es ¢ 5,d) dual Al (3l
Syllly Badly Agl) 81 e et dude 3 gl L 58 My gl A Ml
(B gor Al EUSUN5 AL 145 A (635 50 O oall El gy a )l LS 0 sl
.w@ﬁxu»bjsﬁg&y;w@\@blp%g}
:daul yall £ 9290t —1

i Boly B3 sl dly (3 851 pend) 5810 3 Ol ol el ug
A A e Blpeall SUU Las cigr e Gl cSsad) W1y JsY1 S
AV ale Ll SUU 5 o 5,500 830 3 S s 5,0 a4 Sleas
o o 3ot Wl o ¢ 21301 Gpadl om0 YA/ Lgamm G Joad
sLadl Gy b (gl Al (3 (Rand VYATNY) dad T VY e 0ty S o) 3Y)
/2VEY0 /2NN 5,V sl I 4500 3 ododad) 56l 5 dms ST aued
O 58 1 B yaadl 581,00 &5 o) Beaidl 58 il S5 pe o Dlons (2126
bl oda e sl OF (Sl ey Lggle atdl el p BlawY jalaes 258 Ly 3
G A By pall sV Blics] dny ¢l gl (3 Ol e it o B8L00) (3 501

(&l oAl o



ot delaan ] cOdedl e oy ol T sl s (3 Lgzas Ll pand) 3S1L gadd 2313k ole sl
b e s N YT

bl oy DUl e Sl pge o U ells (35 G e 0l 0]
4@%0&%\%5@@?@@5 GBI ol e e é g dased]
sl iy 3 kil Oda e
sdaul yall 41531 P—-1
(S 033 SIL 6l sadl e dele I Gl ad S A b Ol )
Al bl ol 23 M G I O demd | 45 ) b3 LY
) Gl Dlis 30Ul oy oLl L350 e 22801 LY
Do Jufs BaS 3 ) slaad) S A B3 ol asll e s g
s 3l l1 3 izl
:daul yall ylla] £-1
e o A ALl Sy &y el Sl Jasy J) Euldl cwal
OS50y BVl 3 WM e allan s chde dmgie 30y QAR ol AW
Ity G el S S1he an o5 1 58 3 cenle S Slelid) o g
é\jua.:éuxul;’é‘p@O}SJCJW\&A{J&J&.6}?\}5\)\&&&):9%3’\
tlges colua Vo g o o Lol 250 jand) 58105 Odal) Gl 2l
bV 4k (O
Jom 3 sl oMol Hpwas Je (214YY) lippmanw ole iy &5 o s
ol Lelam VI ol i) 223l Jo g, o & cdmanst do Ll e 3 g Jall ol )L
2dm O] (aY 10 (ool ) il ol Lo st 5l 3uas (3 51,80 3N sl gty Lliad
B a8 gyt eVl by e ot ) seatl ditd 3 Lgte sl s & ol
PV (S L2 g ) 055 e o ¢ sl Sl ol s e oeliss 1 BISU) o
5o 5 Jodl oda e s Y Dol US| OF V) (8 5acdl) 1l 23 (3 oo s ol 4L



2T Y0 ole (V) sadl () Bl D3 i gt A2

33155 1 &l pee 8o ol S S (e de gat delel o e W galll 22 )1 ells
Ay i Sl 58 S DN Ll iy AV Bl U e
s SIS Jolidl & s (Y

AaSTe el Jag I (5ol i I el o ggie po &yt oda 3l
sty chpall Ld 1SS s (g0 AT e el sl e Jelidl Ly
G @1 L] e MY Bl I e ¢l b sl iz 3 22
ety Tl pally sl L Lo ¢ Jelisl 1 oSE L8 Gy b Hliay Sk £l
e Sl 3 Lo e VI ol il Gl Lo Loy gl

Jelse Sl by sl ity 3 SV Al 2 SIS a5 Ol
G e A S B 3 L2 ) e e @l e Ty Ll S ol ine s
/3,0 /G sad) el VL (831 Ol SSU o) als Ly . jiamed) ddee
oA Gl Gl pae e L) el dlas e W iias ) ST (L0 gl
c@j4L@1;L@;L§w;uﬁacs\ﬂ\§\;\wfwis;b&uﬁ\ytﬂ\mq;wj
g il ol gy et G50 jeall aztl) A oY psheny Oga s 3 5 3
M 5354
ool 4301 & i (Y

(Bl Sl ol 25 Slike 3 el ¢ ) @alill e 0l 435 &l A
GV YY/aras 1o) il e cltn) ‘Lg\,;;r\g;@ungg%jij
SIS JLasdl b Ul el tdsh BN B pae (3 emlid] sl lS
(0o AV EA wdd) Bl JIS 815 (b8 Oully (OlndlS ol
Yie (1474) Jefferson .M 05w ji S)le L85 lakie o piadl 0,801 &y s 50
ool 20y 515 i J591 25 058 Uy Lk QL) 5 a3 il

dj)@WéM\SjW\ﬁ)ﬁj&)J&j 4“})3}9&333}@\ Ol



ot delaan ] cOdedl e oy ol T sl s (3 Lgzas Ll pand) 3S1L gadd 2313k ole sl
b e i as N YT

Do 5l @lB) S G OF axal s (ye o el .(Jefferson, 1939, pp 226-232) L
el s ik s LYl Cludl e 3gmrns (oY dodl) g ) dude
U3kt Ol il 1255 s Jgoe Oy e 3,53 (3 ponl) Lo ZIDF iy 2l
slam| a5 5ol A3 Lo @3] (3 Ol ade a5 OF oSS o1 pladl J) g oo 53
oAb gl S Slaamdl e (g o 5,50 BYe 2 VAT B Bl LY
Bl 43 5 Ol OIS e 3 S5V 38 B 0050 OF g o ST e You
O (Y/1) (654 B (6, SN Ell) Ol5 ¢ 555 OIS (Y/)) (554 LW (5,8
O BNl oda CilS s .8 ) 5 95 O e (O7)) (52 O &5 )1 ld dpllly o8 50
old Ugnd) 22l dab O Sy (Gl Gl g ) A ale (3 Slaendl 43,5 @
EEWEN I WICHENS RGN PRN YA RPIE-VA BPIE VA RPI A NPIR VARFRR I UOA]
S s @Y1 3 a8 Sp ool sl an s Oty A8 4l 5las o 4edl
Wle 5o wondls 43 )1 35 (3 Lot jnadll (3 M1 e OF 6 M ¢ Lo ailas
Bb ahar of oy ¢l a5 Uomm 15 301 (3 JsW1 Zkel) ol SIS el
oty Lo 5] o Gl e oy Bkl el golad 2l oYalll g B
L;ju)\agch;uﬁ;\m%ujg:;pﬁuy\w@wf»v\@@@&w

P JWI sl e

JYx e =5t

T

1 4

s Bl (g ) @l =z
e Byl Jadl) end =

Z‘.‘:JJ‘ = D)
(810 o V8V ‘év\:ﬁ-;-‘)



2T Y0 ole (V) sadl () Bl D3 i gt A2

:didy Ll SiLeal yal1 0-1
t5 3 Wl 2 e 5lia VU ¢ 31 ad Lol Sle e s 5 s OF (S

Bt Sl Jan G el b el daly G Al el 2S5 b

gy Ly I

Sl cdan Al el oty 3 o Ol peall L3 i (2) €0 A) el B> -
WU Jdd I e sl W) ol a1 ST ,al &30 paall 5550l ) )
Gl cealsy ao gl ol sl LIS 3 cadly cilanldl gl
3 Bles 55,0 €7 10 G580 Ble &3 jue BUS, 512 Gl gl OF Lganl o 3l
Sy @Sy 5ad Aol o Sl phe J3es CWSYYY e w5 Y il
o2 O 3] 6 =Y GbU (3 Ol atla Lgsylieg Sl gl (3 i M1 Ol yead!
Bia OIS 135 ¢ S yaadl W jglan e ool A1 Ol 0152 Ly Jasnd (30
Bl OF AS5 e OB o gae BYS e ST 13 - duhdllodd = i)
g 3L bt e s ¢ a0 31 G S e e LS

Al By Gpagd) dnae Jletd (2,1 alisal (2) 8V ) Cusdl dulys -
el g g Wy LW Ll plas IS Dyl gl Sl
) e Gl magdl 5T e capey chatindl LB Ll
oLV o e 55 Ol Ly S ) &y piad ) L ) Banly LgSle
PN RV ST PIE N JO FCIREL Y Elal JLE el
e Y zen o W 2 S0 s B3

iyl USie callaly ¢ P~ dalate 3 O g Juof (2Y 0 0T) Joldl s -
L gla) L 1wl 1ol (i Uike s OF (86 By o st = 3
ol y daladl 5l Je Fo55 e YT Lasde &by sl OAl ik 2 2



ot delaan ] cOdedl e oy ol T sl s (3 Lgzas Ll pand) 3S1L gadd 2313k ole sl
b e i as N YT

(el I Je YT/ 070N w3lg OLdly celadry (151 L Ll
(YTY o oY ory

lpdpe tebua g I Glaadl Jad (3 il (2Y V) andly gyt )
hlls ¢ i I Sl 3l o pise Sl e Late Las 0S5 Sl
el ol 2 e LS cagliuly col il Gl ) @l e ol e
Lo bl Sy ¢ W i Il (63 pp duad Bl Ealps 3 IV )
G el LS e STyt 5LA 52 e 8 O Al o 315 3 el
Bl (o) pant e e 11 ) el el L (2L A )
oSl o @S e faS AYT g (D Euad) (Sl By ol )
AYer o a0V E ¢ paally (gt ) (A S 3 AUl ntdl i)

ity 3 Lo Ol cai e LeaxWl B (2VEYE) penlly Sl w0
Sl 3 il e a3l SEY B e aa 08 Oy dulll sday slusY!
G plelal) o Bl Ea e I (o815 3 pre O sane el Lol V) e
Codl g oWl o lallss o il o) (U1 il M g o)) plladl
SV an sk o Ode g S BRIV e B e
k) S s Lgniad

(gl ladasall L3l (3 Alpd Gl Bude () ETA) OVl e
S5 Al gt il lllase J g Ulaisy Ugads o ol OIS S
Sl dyo sl s (2 9 Slaluseal s Gl & 3535505 ¢ a s glas Joml oy Al
tr g5 A S ealss gl bl e 315 e lalaseny £l
(G sagl) L3l sadl SLISLY sad2 O ySan Luhill sday ¢(g et Ladas)



2T Y0 ole (V) sadl () Bl D3 i gt A2

oA G Cine B 3 b paas 1 Eeall SUN e a3 1S
RIS [F 1PN
Sl e sl B35 Slyhises alae oy DSl Ll peall S Al dais
B 5, ) iy 332 0F 8 s 0l 2313 (3 Ulas s Gals olsin 0 Gloae
el 3O Sl g5y pedall Cio g1 Y Y
sdaul yall Zilasa y9 -1
gl 3 Jaly cslae wUMes luys wladl Jan e 25 0 Sk
OLd Uple 3 el il s o Jeladl doe s JUe e oSl e 550l A linaY)
Gz y G Lzl a5 eall 5 alall old) e a8 sud OF (S 1 3 5l
1l e ol b e gagt
bl 5,0l S e L G aadly Geall SIA 58 Cp BMe Js -
A0 AYS (6 s Lo (s l)
A0S gin e ¢ G s QL SI N Cnbpgm By pry -
Aaldl hboladl ol INS el Sall ezl 5 ) Bl dr gy -
A s ol cleadl saey Jleall S ez o B & 5gry Jlel =
~.~03JY>L5M4;;‘L\JJJ\¢£-?§\JAA\

sdaul yall daamio V-1
o sl aih] o Sl 3 Jinl) oo oy 1 8 ) 6 e gl o 55
G ol ol OF oSs ades (Vo T4 o o (@ VA9A (3 85) deglas S5 )
ersss (W13) Ll 3 B3t 5 alall g Lo ) Sl b o1l
QU3 US55 (o hiS S8 Wl 2 Gl SISl «Ugd 33505 L 3 3HI Sl
) el lshdly Alaal Slleadl A ga gl OF 13 2B o) Lo L



ot delaan ] cOdedl e oy ol T sl s (3 Lgzas Ll pand) 3S1L gadd 2313k ole sl
ROTETE RS AN

le & iy daadl oo asSll ol o wlg o> a2 Bl e Ul bt
Bk 2l 3053 FW pprel) 05 o g3l s ((YY o cpY oY (g 54D
Aoy (3 e darlimad Lomgeld O LS colelam Yl 4d A5 A el e S Gl
el IS5 Al e B peall S5l £33 B ) s A B33 ol il
Sl e Lyt we LgBSe 5 Lpailas 5 L31ad1 jal )l Cilisd wedlae 3 50V
la> Y1 CILAL dul )l colazal s casl el STIL Al (€Y o 2V EY) (5)
e Bl gy A3 ALl WL,V Jolaes SIS a0 ity s Al JalaaS

35558
daal yall dikaso A1

Jas clapall 5 etd @) ) e 3 Ly sdg el iy o s
oty BB ¢ SlazaVl wsladl 3 Bl Lede L3701 by pSlly alall o Jal
S Olaza (g 54 Leam (V) JSC8 L s 7 glay Bl iy )0 Wil 3 52
a2 53cxze UISCET 231 el 58101 0n G5 e sl 1 ¥ gl o 3 21
baiy el LAy Lpdly oLl jolasy e )ladlS & a0l dadall fol gl
Pacione,) ielayl Sy oolasyl bladly &kl sy o)) ik
.(p.9 1984,

LV Jgud) Blas o 2T J2E TSYYY oY) Gy Gl w3
syl 18,20 Bl gt o5 LS TRSYOY amlus 35 U1y sl Y1 il
SIS Oy (B &3 pandl L pall ISLL 13,201 Bl e misll ALl gt
bl e dass 6,570V 0S8N b sy (Ules YO 80 XYY o e
o Lo JLetdl J) L1l plal ks 25 08 VO gt ol dil) 31
(Yoo 21998 ¢ allall) S0



2T Y0 ole (V) sadl () Bl D3 i gt A2

B A s
e L
Sl e NP
st . )
Je
nuU—
i
elaladl
Sl

gy | 10
0 55 110 220 330 440

G sl Yl inly w50 (V) IS
i o Sy ALl el e Balall 31531 () ££1) s Y1 2l BLT il e 2y Gt e 5 aall

S 5255 SN S OF sk s B3l e 581 50 de g 3Lis g il oda 513 JSCi3 5

01 RO Ve P K EX RGP VR WO SR VU0 IR PRI L WV O DY
OF JLA S ¥ 31« S o pedl) o Wlllats oo Bl dmlis 0 634 Sls
oo AU Loy e 3ol V1 095 (g5l Lol (3 i) Slegie L yaias
el ) el claol el bew Bl Bl Ak 208
el 1N @al (V) s o 5 .(Hudson, 1970,p.41) & 2l bbb sl
i I &3 jedl el a3 5 Bl 3 S (Al cdend 00 v (g dalY)
Sl o bl el Je 23,800 Byl $ls 3] mesll Slpenll ool e
ol L (Bed Y Jiag ToSAA B350 Bl Aol sy el Y1 Bl

St sl 0ol Bty ity coland ¥ diag 'SV 0 Lgimlne 8 B2
(8N Go eV ENT iy 3l Bl 053201550 5) Il e & wials oS 4 Il
Wsldl Leole e o gl Al 00 8 ) AU W1l & 55 L g



ot delaan ] cOdedl e oy ol T sl s (3 Lgzas Ll pand) 3S1L gadd 2313k ole sl
b e 1 as N YA

e W e Lo g IS5 OF (S8 33542 Bles 0din day @SV 0.V iy 5l Ble
O3 51 Blge 0585 OF S BLN adgs ¢ SIS 13 Sl peall podl &) ezl
1Yo 83l &l pardl SN ST e Olyand) Dol G55 i lll (g G JUSYY e
IS8 Lo sl 313 Lgad g ol ¢ ool SLdl Ol 3 ARSI ST Jler] s

i) L8 e 55 L S bl il o ()
2VEEY ale plus Y dnfy (3 dawd 000+ o IS sue iy 1 & pasdl S (V) J gt

Al fpalsill dndll | Sl ge sl T Lol S
Agigl - 4 Fo_Ys Ty i ghgll
Smal) Y €9 Te_vs Te ol
Cgad €Y €4 FE-Ye Py Sl
Aadi Ve £4 EPTY ol
S 14 (4 PaLTE Aldal)
Sl AR 9 PR aTE T Aol
S aadt 1o €6 ET.TE oY Ot )
Aadi ¥, Y £6 PR oTY ¢ Al jatall
Aadl A 4 2o TF AW Adall
S paadl 4 £4 £V -TE OTY 5 0
SAadl 18 £9 ETLTT &Y okad!
Ui 1A £9 & Ta wy Al
Gl aad A €9 £.-YE £A Juadl
Gyl 1e L Al
Sl paad AR} £ £V .Te Y& gl
Aadl 1 £9 £.-TH 2% Jgail)
S peadl Ve LRSI T B ] Shoadl
Josall 1y £4 FELYE TA o el
Jusall 1A €4 Faa¥e oY Alads
Prell L] £4 MEave YA gl
Ggedl AR £5 PR Ty Te ol
dgEgl €7 £9 RV LYY &4 ok
Jusall AN PRI ) O L TR Ga

18,V ] lbaaty)

AL Ul ol s gandl iy pall 8Ll 3133 31501 15 e 2l ) Ol buall
Hacsl gy congd SBLL (GYEYY) alay Do pandl L3134 Lok e 5Ll (GPS) Sl
BIRO PR AR Wl 5 e deadil dgal) Ladls (LIl AW ,ULWGPS Sl

el Bl e alall 5580



2Y Y0 pole (V) sl ((Y) WA (431 h & p2 A2

Y4

favzson
larszion

330000 sa0600 350008 380600 370008 380000 390000

2188Y ‘-Lr.;L...’-Snia.bol._..\.uW\Q\J&ylwiﬁsb‘mﬁu\c_}jﬁ)‘)ﬁ
b bl ALl el Ladased Lol 550091 (21 €8 pld el BLT bl e Sl (W) Jee 2l

Sy
ddailiolly Joalasill :Lasls
Sratl g V- Y
sl 3 Dulze olyase Lol DY) spaadl NS Loljeadl ST o s
O pslae 5a LS5 el Yy (Gl SSI 5ed)) aiigy 3 poth Ul (g it
Ol el pleSSY sleds OIS [alis ¢ g ad) gl ol ga SIS pud)
ey Ol gl an (1) (S5 (1) Jpdr Ul 36l 3 sy mmns Sl
OF Lt Vs NV E iy Yokas L3l jmal) 11 BT SISl sl Lo Joner ()
SMags (dle s J) Jhar sedl Clax D310 OB ke laze SWI Gl
ezl Le ) s goLall GBIV 3Ty 58 Jels ol om 78 e iy
LAY ey &Sl edl ST G



ot delaan ] cOdedl e oy ol T sl s (3 Lgzas Ll pand) 3S1L gadd 2313k ole sl
b e Jlas N T

o5 S s 15 S8 Dl ST e Z00 Bl 0T gl cVdas e gb (Y
il g5 Bl hee S0 el WIS e dd Ais Wil om0 ol
Wlaltel & pan g 5 all Ll 530 IS ST amy (31 Jlags cLgm sl
(OLSaYa ) Ll Gl e Sl St 5,06 ¢ BUII 5 saall NS L1 jend)
v 0¥ S e 25 ol el e b b S ot e
sl danole J) Ogallay o ghatt Ly ¢ o) )W A ddase 0585 L)
¥ ) Al S50 U5 e elis oSeall Sl (2 53 L S0 0 3T
el oy 3 eyl S YV e Lileadl dal) Al ALl g u

&S 25
AVEVV/VENY 5l d%yiﬁ\ﬁiﬂgwlﬂ\eﬂm(\‘)@-\a
Yous i)l salll Jna 35 Yogsiad salll Jous | 64
\,eV Ol paady £, €0 adsy
\,e1 ) . Sl
\,0% ddal) Y,Ae Qs
V,6A i PAT Y, ¢ gl
V¢ 38 el Y.t gl
V,VA J guadly Y,ve Juaall
Y b akaal) AR Gy
Y 3l Y, ¥4 i
.0V o)Al y,4v el
.or FIREN ' T
KT Sal Y e
\, Ve IS0 jall aladl Jacs gial) Vv,0A FIRIY
A yanl)

503 o 5okl AVEFV/VENY oS SLly OlSl) lall sl 1591 ol s 2l (el Sl <l
By siie et ULy« ladasedly sLazBY)



2Y Y0 pole (V) sl ((Y) WA (431 h & p2 A2

$133121333173331333333

o O Lo sl 2ol Z30 ) S A cp OSCN 5 o¥utan 3 SISl (1) Y
FARAALEREALY
() Jpd) Sldans o 2L el Jas <kl

OF (F) IS Lo sl e SISl 5l Jans L i (1 5SIA g 3T (Y
oF el Oledl G Jlend) sedl e LSl L3l oI 31k 3l
o s als a5z 1 (OA BSI G o LS cdel 3l DoY)
S20 8 Lgmlos 15 A1 b1 3 sa LS o))

o OIS Al 3 oY ol SN A e le 2d SIS S s, (8
FAV.0 T (2VEYE) aadly Sl Lulys el ¢ ulud1 Bladl de) 301 oSS
el UL Slobas s Jl 3pn My ciel3l e g1 Lige Ol
e bocosly G Lol OB dlee Jlex] e 0V caly )
A O8I WY o o aVETE adly (Sl Tatrres Yeuo
s ol B g e 5,00 8 0555 g



ot delaan ] cOdedl e oy ol T sl s (3 Lgzas Ll pand) 3S1L gadd 2313k ole sl
b e Jas i TEY

23 )1 e e L) 1) gl Ly oo g B30 paadl SSUM a5 (0

Olyondl 658,03 J&F WS Sl (o)l Lasd) dole 3 old asldl Lel )3l

LS sl gy L Js il (Viogsall) Lt G cllld
AU Lgzad ) slazel e a3 oY1

A (3 Loty LSl bzl o Slyanl) Jla (1) 35500

AV E8Y) (Bl iul,l )

ol g &l peall SS1M (3 OISl 58 L B3 OF (g o gl B2 e iy

B e Lo il s Gy oS BB S o sl a0l e
3 ooy (Lol D) Sh e i iy« AT DY (gt die (10 E84)
3o S e e dad) Lehlins 7).V E gt Loyt iy ) B3l mall STU (e ol
LS 5 pallall (uild e o olall SLEVI O pshas 9o LS5 ¢ SV0V &y o
e slize 5o S e e dadl OF gy oo WSl oLl L3121 8
D g e BT Joe o iy oSE e ST s e g 1l S1M



2T Y0 ole (V) sadl () Bl D3 i gt A2

Jod 0V DYs gsts die (A) aed il 15 g mpe Sl ety eSeY

SECON VSV R ISR SN (RO VE A PES PR INES I P P IR VW [ Wi

S0 WY (Gt

: 431 yandl 581 pal) Luamedl CI ) (3 il Y- Y
sl By 3 &3 peadl STl pemdl Gl 5l BAE) W11 aiS

£ ¢ SIS Ao I e e day Gadss B3 (1) U 2V €€/ ) ENY 5 23l

O Led 812 oSS o LT A3 SIS ey ) Y alady ) VY ale 3

P SV S S ael B Jad s (A5 el S

Il deole Wolto & by (X)) lSe e Blyee SThe o il ()
Lo U dadl o a w15 My L B 5 Lz s i)
RINESPRVIE Y PRRTCPWN RS PRp 51| UL B3 LIS 15 NCHEP
b S S Jads cdendl sy e dlile (Y) s> S M (el
Slldl e S ada Jan aad OF LS ¢ 30 @l o LeSe Va1
2 LS ST S gl e LSl Lol B8 )1 tale (3 Lo gBy ol el
S g 3 Gl eyl B Slolae cllzE J5Y6 AL Ll
oo S AV W Ly A L (Y1 Jer e AL s Lala2)
gLl Jads . L1 SIS 52 el S ade o 1y« Slpeall sl et
Fraondh) 43 0 WUl Bl l (3 L O S A1 pos o o Ul Ll 54
S0 0) WSV.Y a jlad Canal 6 51 B lns Jaiy el 1gh

o AVEVY Sl 3 ade S e el Dz 155 D3 jall ST any dsl (Y

L}‘Myj 42ﬂUﬂWCJbJM.A\ZZ\bJ@L¢j 4.&\2*\3\4}3@%

Ll el Josb po) die &5 gendl &30 5 g g i O gl Lty ¢ el V1515 iy g Mo AWl OF Sy ey (V)
DYy oSO egie G e Ul el e B LS cale s 3 e ek Ac 43 LoWT e s Gkl



ot delaan ] cOdedl e oy ol T sl s (3 Lgzas Ll pand) 3S1L gadd 2313k ole sl
b e i as TEE

B3 ek Wl oass sl gl e a6 el (LOISUl (O
TSI F U L = [ EVR U P X PRI P R VAVAVA VA VA VA S RHY:
o e iy L) peall deadl o i3 SISU LB e Siab 431 pend] Lol oy
A e Ay (il Lude e @S Y e ST aas JGVB 1S 04
(&S Ay mlall yand Zasdhey « JoY) deluall duall J) 41 el 810
A ST Lol L4l ol el 3 lelal) ol il oo Llagt e
syrs o5 Shizb (LSH Wahshazal 53U5 e eyl Gl e doad) Load e S
@B Gl Jo S tum 5 VY0 e LSl Sl g 5 ) LSTN OIS
Logi sS4 Lo e 2V VY ale ale WIS Loe i) (e s Jurdl oo dngs VY €0
Lty €G30 o gagh) Bode e b ¢ el Y A I Oedd (i Ly 430
G Vgo ekl Ll pde o @8 )1 e 3,300 e S pell o) Lot OIS
oSlus BMel (3 135 Ol O e Lamy Laged gt L 1n 05505 ¢ Lgadeias
Bl 33 JI B ¢ G M Gpalll 3 oL, 5T S Ll Sl Bl Ao
.(Robinson, 1975,p.104) &1 ,esll 5814 sl e b BT ez 21 50U
LS o Gl e sz S QLY Ll A & amll ags
Le s ¢ addly L perdl Olejlaael) il ST Llagt Lo (Y15, 500) o ey
A5 (g Bl gl om0 Aall 5 OF S8 Dy 3 52 Bmal o 0S5,
AN Seadl Bl e Wl s Lo &5 jead) £l ol Ol Lewes ¢ S1M
G S e 3 uw’l‘ S 5! tu%\e



2Y Y0 pole (V) sl ((Y) WA (431 h & p2 A2

3ot 3 ¢ Laaall (g grme a5, Sl 35lenll (3 (g pmad Lol (¥) 3500
A2VEEY) cagladl Anl,u el

(1) doder 2V ale 3 Lgde 38 21 g, oo Bilme Shhe aud gl (Y
oF I3l A Ay (1M Wl e La sasly A, & 0 aline s
e W3l Gl pes 13 50 5,1 Ay JIsdl e ¥ oY 0¥ g 2V Y ale 3 Lz,
o osms) sl e 3008 2 a0 A Ll e A <501 e s s
Sl ome o5y (e 35de (G, ALyl BLS W) Go B
T SL el sl T iy el 3 e x0v e e i Ak sl
Bl 55 3 OV i ) @SYY g O gl Zuke pe 5S1L dal e o )lzely
U ISy G SLall sl add) 2 OF WS (g Lol ¢ 251l
Gaze Bla 0388 O e A, @l S 3 s WS aidy amed 55155 Y Lgd e bl
Sl 3 sy ST e & d Gl (Uil Josed) oy Ul e
5 A GRS e oo e ooV G s8I Lty e Aondr e 5565l
S el (a2 Gl oS3 a2, CoSl OF O Jam 6 G g8
o) A 3 sl (G AV S M GBLa 3 Al sl B



ot delaan ] cOdedl e oy ol T sl s (3 Lgzas Ll pand) 3S1L gadd 2313k ole sl
i e i as N T8

O o Lany OF I bl 3 S el S s 0 Loy (Y o @Y 0 VY
Lis ) dak g G S8 oW qgbpe JI ) 3 1ss, i
il 3 dadize 45, e cla gl S5 WS 3aal Ol dols cdela Yl
e 2ske B I amdl el (3 DSl el S50 5550 (8) S8 e
Sl e L3 U vy 5 (N L@ Mg (55 LB o0l
51 el

AVEEV/VEVY 5l elu W d g 3 L1 pand) 5515l gandt GO (F) gt

gl Rawd 4 €41 St i i Land [VETY IS o i L [V €V PG bt St S0
A EYATRY \ FEAYEA y YYaALY il
Y TAEVTR v AL Y Tyqr S
v £euve r rragy v Yiv4e 34t
] YAQAN [ Yrogy ] YAt Bl
® YYAVY s VABAY o YTAAT Ukt
" AARNA 1 AVaY. " yrrY EA]
A YAETY A 1VEY . y AARE Ol aslt
Y LR v Avasy A AL R
AR VALY A AYave 4 vy A
1A 1rasr ‘e Ay D AsaY S
\Y AALIL] ‘Y avay AR AY Y A
3 Y8V a A1AAE i varYy LN
K ATV 1 AR i NAL =
Vo 1 ‘e 44 1A i a448 s Jt
Ve ARL.LPN Ak q¥a4q Vo aqyy )
VA AT VA 4 A ayr gzl
vy AT VY Varg Y BY A S
\4 VALY 4 vy VA oYY el
A VYV, AR 2441 4 ARl Ul
Yy LEY 53 Yy sy Y. s.Va [
I VoY ' AoqY " $AY. O
Y. Vo Y. 18w vy £94Y o
vy iy Yy FAFN Yy £Yan A
— ALY - AYA.0Y — TYAVEY HES

3opite b ULy (AVEFY/ VY ol S SLly OIS pLl slatld 23591 st e S il Ol < sl
e WLl ol gy ablial § 21 88 ol SIS @y ¢slam DU Lol Bl e 3 0ls



2Y Y0 pole (V) sl ((Y) WA (431 h & p2 A2

.n\ii\.n\i\vwb;,gh»wvlb-\,‘;l_sb.ﬂ;\fﬂW1gj\ﬁ(i)d&&
(V) @3, st Sl e Blazel (iU Jos < all

B o 5l o B s 50y Un o OIS 23,801 ikl 3 Ol o7 O
(V¥ o aVEYY GAD gl days 1S bVl ity e o, 30 08 2k )l
5395 L Lelem VI Lol g )1 e o Lolsm 215l &30 pead) SN ST 6l e Via g
bt e ot S Cilbgll e il LU NS e adaze lellad (3 Lo
Bl gy WGl B2 ) BLo] « Jel 53 gl 5 e cdass ¢ 21,30 bl
o Slsn G (6 e gl pes Jad i e py L A5 L1 3LV 8l ol 5
g i g1 0 LI S el ylall



ot delaan ] cOdedl e oy ol T sl s (3 Lgzas Ll pand) 3S1L gadd 2313k ole sl
b e i as i VEA

pelusYl iy 3 L1 peadl SN Judg Bas Y- Y

Ot A el J) BLo] B jas 138 50 o phey (] sl pll) oo
Lz -1y IS cllag ands gl 3 &1 ) ity &2y Lmad ST GG OF Sl Y
e 3 Slegill Jlsr) (S (Cian by 358 bls) Ly Ly olesill
a8 e JS LeSdag A ALl 1Sy cgpndl pedl diae e 1 OIS
O Slogall ells cellazaly dadld) devle o aadl Laly (b il oload
Sl Slosie SIS 01y Lo ¢B31peall BSU 3 o &1 e 13810 ilanas
02 We Leand 055 0k 231 5 La (s «(Everson,1970,p.34) Ll s
O oy st Il Bk (655 392 Al Lgd 5 o1 datd) (o Lol Lgillae ]
GBS G &l ead) S G dppgm G sgms (PR L ask Ve s
A3l ad | ol gall

SIS G Lol (Ol LS Slslazad) b e losill jam Jonis
oy S (gAY AR 3 B smie B B 05Ty oL plegl sl e o
Ol saaae S ely3)l Lgale ) Ll yaadl 5S1L Jan daode B3I Lul,l
LU e ol plesl) Olyeall oSl 3 04 S50 3 Sty Lo G0l T Lae
p5heS Gl A GUI axdse il J) L of ) Slaghe gl LS 03l
(8 Y 15 50) Byl el (g 53

AL AW b ey A1 (8) g Sl a5l sl am sl (Se
G55 ¢ Jeidl O dlaY Ll OLS Ly @ A Sl gl am b @5 e
225 Uil (oo (0) o ol a5l o el ISy .31 ad) LIS e yall
o e WS Rl oda J) Bl 03 Cazas ¢ adesy (S50 V1 - 0 o
s S OLI 3 el 3 S 215 (0) JSad)



2Y Y0 pole (V) sl ((Y) WA (431 h & p2 A2

gﬂ\lﬁwgﬁ-bj\rbﬂb}\‘}sfu&yﬁ(")by
AV EEY) il du, i 1l

1) ot Lozl (6 08 g B2 o om0 el SISUI b1 e () 3500
ABVEEY) (LIad) a1l



ot delaan ] cOdedl e oy ol T sl s (3 Lgzas Ll pand) 3S1L gadd 2313k ole sl
b e Jias N YO

O S B Bl SUNA> = 0 (n b sl A el B8 cdeal ()
1Y o B G 58 e an Loy ¢ Ll GISU D (3 ol (Gl
oz D315 Slegdll oday . sdlly S Uy (om0 3 e 1y Ls
ol Bl Jleal A5 U oda 2o Vg Al &S0 3 ded) e 3 L 5
Wy g Y ARSI L& pardl SBlima Y] Jat e ol L L Laglac]
Skl Jaadl po il (g okl Ll 55k 3 SN s & Al 50 Jaind
A sl (015 pall) @ i LS Il a1l Oe B

A ED Gelo (1S 50 phe Y SN 2y (&l yeadl S (o de gu z a5 (Y
olaslly ol o ke gdl Je s ol gag s\ Y > = A S
—5 ) — dadl - gl — AWl — A — Gl 3 S1 eda Jren
(SR = A Al = Gl = sl - Al )i e

el B o G e Lo tidle logic Bl es S1 e Aal cuE (Y
DA IS - - Oeadl 25 V0> - VY (e gl

e 3 Red el el 3 Byl Zually Slead) S Opall o (2
Y gl Ll 5 oS4 My Ll addl S e dlaidl ooleydll
Ssaed) 5 0 o Al el J] Blo) Ul S e U 4 Leuidly
@S Y g
i) pand) SSIM @y el se G Led &g A e AbLI )1 BYe U 55

el 655550 8,3V Ll il Ol (e & vt s DY gy ke (4.8A) e

A 1 (6t Bl el ST oo e 38152



2T Y0 ole (V) sadl () Bl D3 i gt A2

AV EEY ale & o5 doglite cyeis Ll ol ST Lo Y 281 ulall (€) ko

z [T L i Eo<F Ly o ail a- P I
WEatld Dyl Ll ] F1L s el Lhaaad! ool Lkl
4 i 2 ey
1'_‘-. el b ¥
-1 {1 |
g .
¥ il - _‘:"IE_I‘-"_II . -
Jailala ol e dle
v Ve o i
i I T
z v, o=
3 T = s =
ol
x Ty
i i —4.'_. L A
H IS -0 i =—r
[ - [
= -1
, o alanall Az,
o omopsd —oeadl - Al - e 54 1
¥ od b v oy, .lf;_xl'_'nJ-d._m_gS:..l'
- Sim g
Lo I T
H Ve Aoy
Ol =2l = Lal— 0
2 1kl — Faid ee =
ersd o lal) — . . =
el = R - S it Fr ) .
" o o Aalidl ozl Yl
1 = e — Al — Jpdll — el — -eFo el
s Al
2 — il
il — @ WA -l — sl — (2 !
¥ ¥ = - Y
Ll
[,
* ] T ST
i — | g Foran
= ol — Ol el =gl — L —_::_;'.i [

Llarel) Slaadhl Jlsy 2 VEFV/VENY alue S0 A1 sl w8 bl e ol Ul Olas 1l
ple S sl Y1 dlasle Ll (3500 b ULy Ladasdly oLaBVI 5 5 e 5,0lall ) EVA ole 43,2

VLYl Il Ll () £



e lees ] Ol dag oy ale T celaa W iy (3 Lgmas s Dl paall S1L1 gadd D313 el
i e Jas i TOY

Lt g ke Lok o (510 S 01 3 (8 piat Jaell St (0)3 500
(BVEEY) (LIl Zul 1l

AVEEY plad donl gl Dol 351 podd frmdly Lgand) &y g3 31 a1 501 (0) Yo

() Jsad) ole 2 e Blaze) iUl Jas : juall



2T Y0 ole (V) sadl () Bl D3 i gt A2

AUl e y &1 yandl S Lgtlormas 201 2313kt 500 88 gl () U sk
AVEEY ale Juoaly dyaitll G318l (3 58U

LAV G | A Ml i Bl e Tl i Bl e Ad BEPNES
Fluaill g oA gl iyl all Aaliall ol Y Sileadll Sl gaill LN KPR
sl Sl 55,

_ Y ) o Y - wgdd
- Ve s 3 3 ¥ Py
3 i E £ Y 3 ]
¥ Y. Y ] \ ¥ 2l
v 3 ¥ ¥ ) ¥ A1
¥ q ) ¢ \ Y el
¥ v ° i y ¥ ]
v 3 3 ¥ ¥ ¥ i.!’-.,'.v
¥ T ¥ ¢ 3 B Y
¥ Y ¥ £ \ Y B
¥ v o £ \ ¥ A
¥ Ve ¥ £ £ € A,:-,\_Q.
¥ N 3 ] Y B Jet
¥ q y v ¥ ¥ F]
¥ q Y ¥ Y ¥ s
T v \ ¥ ) ¥ Jgadll
[ Y \ Y 3\ ¥ J-S;_L\
¥ A y ¥ 3 b el
= A 3 Y \ B ool
¥ . ¥ Y \ e [l
¥ VY 3 ¥ 3 3 o
] B 3 ¥ 3 Y ey
¥ A 1 ¥ 3 [ ]

8) Jgdr 0l 2 ) szl iUl Ol 1 aall
0= <> Y Y A A>T 0 JU ) e ol T 3 ESLeall SN s i) ¢ 4

il gilly adlasll BILS
S bW aa A et Sl bl e J) el coals
VIR W ST U - [ PCH V-4 PRV P [T RCIR T PR N PR I B {0
t 3 Al Sl S 5y o she BW e g5 Ao Bk (3 il
Gl Uy L O cduylime D) Lz (3 SIS1 5l 3,55 S5 o ()
Ol o Jag o g Lan OF o e (L8 80 = 70V) B ey
e o O (gl SISl geddl o¥tal a8 1 slaze¥) dng s g Y1 ST oy
INs S el o gl ola¥l bladl baaty sy Lo e V3l 1)
L L) Sltes



ot delaan ] cOdedl e oy ol T sl s (3 Lgzas Ll pand) 3S1L gadd 2313k ole sl
b e i as i YO8

G Ll Sl sedl e Lalnad (3 Ll peall 5S1,al) 4500 R <dd) (Y
AV ale Laldl s, 5S)he dand 0 AB ¢ endl G by dly 55l
o e SIS L 2V EEY ple A3 3 Lgedin S daw Ll Gpad
Gl Vg ¢ opaadl 3338 Gy dremd) i) e ST e Aae bl g 8V 6T
SOy (B33 pad) 5yl cdiS BIS legic L)l SIS el O
ey oo Bt o 2SI G olegall s

e bl sladly ¢ L) 5adly (Bladt aBll tied SV ol sl S8 (Y
ol W 3 oLV 3yl 4y e a8 Ak gl wlead
OF 58 A Bl olasll an Jleal om Y ey LAl oluldly
S o IV e oS85 Lol o i 3l e 3 L oy
P U il s o

T o o

N b o 2 0 N

R e = G Y1 o

1100 ag sl Al dga go LS @ Luld St OIS 416

sl U Blzaals ¢ o Lo e dazmy 53531 al3 OB il e &6 IS il

(st ORI I e I Gl Dl Lo ) eas dny (0) J g ULy (3

OSem ey 3oV Ll SUA e g5 Bz QT YV s (e
P S Mo (e g O gl oz

216602 = 16 X T = 0l
i5216=5 x 200 L

208 O

.@b@\d&yﬁgulw )



2T Y0 ole (V) sadl () Bl D3 i gt A2

Lagé Jo ale N30 Ll eadl SN Jany bl el bl IS (¢
o ) S me B jelay Miay cALadl gy daL) 3 I3
ey eolla)

silasa gl

WS e 5o ) B3 el STAL el S| Gty fesl o5 ()
Sl b yglae 015 Le ciall J) &g ) Lgnols o Lgzd s dens 00 e
e Bl 3 ey o lmd 5 BSG] Je Js ol a3l OF WS celld o i
e o) ) ) 2l 80 3 3

M o5 ey 8 ged) Ol &l s oSl el B3yl a1 3SUAL b 5 (Y
el L jandl S b gl s 50 (3 slam Y1 Bl gy ] Y

ool by ) b gl s ol Dl madl S ol Bl g0 4 (Y
arle B 2015 Ll L) Sl ) ool Ui i w5950

O ale ed Ll yand) @aS1,0 iVl shadl Slban OIS B1,80 5,5, (8
s Bl SSUL Al G Dgad) B350 ely & oguns LA B35 Gl
6 poad Lyl

Jeels Yo¥ obald 030 b ) 31l ST g Sladdl em 0505 (0
SENCIEL &}\jzﬁw\éﬁsaﬂmgﬁggﬂ\ A gV Slead |
A Bl ol 531l 53 ULy <o I e Lgslass

G b Loy de Jllh oy PLI ae Slles 1SS e 1 Sl (B
Okl dags (Sl mddl M Rudl S a3 oSl 2L ol
& ol sl s olabis JI 8l Jl )l Do 58 21 41 i)
Anal) 55150 e 135 22 gl bl OIS g sl Cakels



ot delaan ] cOdedl e oy ol T sl s (3 Lgzas Ll pand) 3S1L gadd 2313k ole sl
i el as N YO

:yaluaolly galyoll doild

sdaa yall palyoll il

s o)l Slalys S e caplall dauds J] Jode (@Y1 1Y) clile da (g )1
XY o ey 0 b ) eyl

o2 sl W inly 3 ol pol ((AVEYY) ikl de dez A
0PN cib ol ag S e VD et

Bl sl fude Jledd (oY1 el (V8 ) cdelue coddl
A3 padl B gudl B W) L) et IS Dpd) gl pliseal il
(P o Gl T3 gandl Ayt AL L1,AL LY Zeald]
XY= ) o e

il Ll 431 ABll s ((RVEYY) Do pad) B30 ad Laed)
2L O 1S ((GPS) bl gt dptoed Al pladl godsuzad 3 gad!

i el Lot 3 il (Y NV E) e I e el (G (5t
(V00 saall iy all 53y gl wlulys g (Oluls @l ise el
Yot YWY o o ey Sl dnsls

i) el 3 deded) Lob N peall s RV EVY) e et
Wad aLsY dal J £3,ad apull elall QUSI cOlll L3153 ondly
S AT o e ol SU S (ol ol Daela (Y cdpand) Ayl BSLL
LEAO

S i e daar W) BV AV EYE) e Jlde panll ¢ pae Sl T
NOY= VWY o e o2l Y ode il ae clusY ity 3 a3l



2T Y0 ole (V) sadl () Bl D3 i gt A2

A A s cagdlaly amalie LA ol (AVEYY) (rio
o2

cig ) 801 A A1 LA (3 gl LLias sy ((2V48A) (e 3pa) T
all (Y e (YY sae (& peall £31jad Laed |

() oo VD (AR Ly elus Y1 ((21439) bl de allall -
el Yl

sl Oty 3 ) Ol peadl G313 ((AVERA) (e I de peadl T
bl aale caslom ¥l oSl LS (LA @l 3y pkte b e Ul
o2 el s pan o det

Coleddly k) gl Jos Gl AN (YY) (e (gl T
ARZRIS ERALZA A QU PN XS

(@B B a0 (3 @@l el (21 E0A) st 1 e bl e ol il
D gy ¢l el s

(S par) Ll L) a3 Ll Gsadl Ande ((BVEYA) b Ol —
G sl (OYNAIS ciela Y Sl 0ud (5 g0y jituarle Bl
eV ¢ Juad

B e s ol Gl B (Y 10) Al ol T
ok https://www.slideshare.net/Fatema36/ss-54874942  : g, xSIV)
IS EARVEZAL

Slulys g ¢ Pl dilaie O Hgeh o (YY) e Sl ke ¢ ol —
TAR= XYY o o ey SOl Anelar V)V Vsl gyl 3 5 el

Ol alalt slaadlt Z3o¥1 pledl (N EVY) Jadasdly sLaBV) 505
PN (Gsdin 2) cslam DU daladl izl ¢ (SLly


https://www.slideshare.net/Fatema36/ss-54874942

ot delaan ] cOdedl e oy ol T sl s (3 Lgzas Ll pand) 3S1L gadd 2313k ole sl
b e i as i YOA

Ol bt slaasl) dd W) ptadl (VYY) Jadasdly sLaBY) 5,150
PN Osdcn 8) el Ll dxdl ¢ SWll

JIU 48 ,a Akl oleudt s ((AVEYA) clalaslly sLaBY 605
02 cslas W Bl dg ) ¢ de EJWI

cslut 2aild IS Jalasdl () EVT) gl L) O3l 5l
(EA A Le Sl g lana ) S slue] eI A (Y1 )

sl (G giie ,8)

g yall yai palsoll byl
Everson, J.A.& Fitzgerald, (1970), Settlement Patterns, London.
Hudson, f.s.(1970), A Geography of settlements, London.
Jefferson, M. (1939), The Low Of The Primate City, The

Geographical Review, Vol. 29 (pp. 226-232.

Robinson, H, (1975), Human Geography, London.

Zipf, G.(1941), National Unity and Disunity, Bloomington,
U.S.A. pp. iii-iv.

Pacione. M. (1984), Rural Geography, Harper and Row,
London.



2T Y0 ole (V) sadl () Bl D3 i gt A2

The Geographical Implication on the Growth of Urban centers
and their Development in Al-Hasa Oasis.
Jawahir M. Alhatlan
Department of Geography - King Faisal University
Prof. Musaeid A. Aljakhaydab
Department of Geography - King Qassim University.

Abstract:

The purpose of this study is to understand the geographical
implications that enabled the growth of several urban centres and how they
were developed in a region dominated by agricultural activity. Al-Hasa oasis
has an urban metropolis (Al-Hofuf) that has been the base of all affairs for a
long time. Perhaps anyone familiar with the prevalence of agricultural use in
the region believes that the possibility of developing towns into cities was
not expected due to the agricultural properties that cover large areas beyond
the scope of its metropolis, Al-Hofuf.

The urban development centers in Al-Hasa Oasis recorded a change
in the surface area, and then in the use of the land after Al-Hasa metropolis
became saturated due to rural displacement and became unable to
accommodate those arrivals because the urban development reached the
limit of agricultural belts where it is difficult to overcome. The surface area
of used and usable lands in the metropolis of Al-Hasa (Al-Hofuf & Al-
Mubarraz) in 1413 AH was 12,523 hectares, 2041 hectares were kept for
future planning these areas were increased to 14,890 hectares in 1425 AH.
No unplanned lands were included in these statistics. Which means reaching
the planned extension of the metropolis, which led the neighboring small
towns around the city to extend their hand to receive and settle rural people
after it became impossible to obtain private properties in Al-Hofuf for those
wishing to settle in it.

This means that developing some of Al-Hasa towns into cities has
become a feasible reality in light of the non-agricultural margins that
surround them which permits future planning and development. A great
example is Al-Jafr city, located 17 km east of Al-Hofuf where the residential
areas developed to become more than 10 residential areas towards the south
and southeast. Which leads us to the question what are the geographical
implications that permitted some urban centers to develop more than others?
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Spatial Analysis Of Urban Expansion And Its Trends In The City
Of Riyadh Between The Years (1278 AH - 1861 AD And 1450 AH
- 2030 AD) And Its Impact On Development Plans Using
Geographic Information Systems And Remote Sensing

Ms. Hanan A. Al-Ghailan *
King Saud University - College of Arts - Department of Geography

Abstract:

The cities of the Kingdom of Saudi Arabia, especially the capital
Riyadh, have witnessed rapid urban growth and expansion. The size of
the city has increased in terms of area and population during the
period between the years (1910 AD - 2030 AD). The development
plans set by the state from the year (1910 AD) until the year (2020
AD) and then the future development plan for the year (2030 AD) had
a clear impact in determining the trends of urban expansion and
organizing it within a comprehensive structural and strategic plan.
This study aimed to identify the differences and trends of urban
expansion during three time periods that the city of Riyadh went
through, based on the spatial analysis of urban growth and expansion
maps represented in the old historical first stage maps that fall
between (1278 AH - 1862 AD and 1339 AH - 1919 AD), the modern
second stage maps that fall between (1328 AH - 1910 AD and 1441
AH - 2020 AD), the future third stage maps of the development plan
(1450 AH - 2030 AD) and the relationship of development plans in
determining and directing this expansion, by reviewing and tracking
the time periods of urban expansion that the city of Riyadh went
through, starting from the oldest map of the city of Riyadh represented
by the map (William Belgrave 1862 AD - 1863 AD and Philby's map
1919 AD) up to the map of the future development plan for the year
(2030 AD). Then linking it to the development plans that are held
every ten years for the purpose of tracking urban expansion trends and
its impact on those plans.

In order to achieve the study objectives, remote sensing technology
and geographic information systems were used to conduct geospatial
analyses to determine the areas, directions and rates of urban
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expansion and to make comparisons between the different stages of
this expansion to achieve the study objectives.

The results of the study showed that the spatial analysis of urban
expansion trends in Riyadh city clearly showed the north-east
direction at a rate of (27.24%) and an area of (3178.33 km2), followed
by the north in second place at a rate of (20.94%) and an area of
(2443.44 km2), followed by the northwest in third place at a rate of
(14.09%) and an area of (1644.61 km2), while the south-east direction
in fourth place at a rate of (9.67%) and an area of (1128.74 km2), and
the south in fifth place at a rate of (8.12%) and an area of (948.27
km2), and the south-west direction in sixth place and the east in
seventh place were close in percentage (6.91%) and (6.90%) and an
area of (807.00 km2) and (806.09 km2) respectively, and the west
direction occupied the last place at a rate of (6.09%) and an area of
(711.43 km2). The study recommended developing development plans
for vertical urban expansion as well as exploiting open sites in
addition to developing old areas to ensure the preservation of their
historical identity and to be compatible with the population density of
Riyadh city, then proposing new areas for urban expansion in the
western and southern regions of Riyadh in order to achieve a balance
in the process of urban expansion of Riyadh city in a manner that is
balanced with the various capabilities and resources of the region.

Key Words: (spatial analysis, urban expansion, development plans,
neighborhood boundaries, geographic information systems, remote sensing).
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