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Abstract:

By using Open Source Digital Elevation Models (OS_DEM) data and
dependence on it in the production of contour lines for medium-terrain
areas and producing maps at a scale of 50.000: 1. Where the study relied on
the statistical and visual evaluation of the contour lines produced from
these data, and the study demonstrated the ease and quality of using open
source models of contours in the production of contour lines accurately and
conveniently and the possibility of relying on them in geomorphology and
geographic analyzes by evaluating their statistical effectiveness and
accuracy of contours and thus the accuracy of the contour lines in
representing a shape. The surface of the earth, and the study dealt with the
importance of identifying the type of digital model issuance to determine

.the accuracy and quality of the models

Keywords: Open Source Digital Elevation Model, ASTER, SRTM, Contour
lines, Statistical methods
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L A point clouds is a set of vertices in a three-dimensional coordinate system
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s Mlais) clalaiy) dhadyg ) siist) dla Al Jle bl (e @il andiy
¢ ) aal) e gl coaa A L88 sabl A Al (e quplial) Jalii
Ba e lglua a3 Ally Ll A o) ale IS8 Al il culsd
217.76 s ASTERJ  a12.62.)) <lay RMS Error alaiiu
da Al clily Gn 4adlally @l G A Jagis - SRTMY
N 5 0.982 ASTERY ¢S duilaall cualiall zilai (e NSy 4388 galal)
4d)g gl Ay Al) cleliny) 9 ASTER o &l 0150.976 SRTM
e Jail ASTER GDEM 48 o e Ju lae SRTM (e e
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B pUEN) zigad Ay anii e culd (Athab, 2010) duln [3]
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O A clagi dupal) oigd dudlasy) cdladl) zilii .GPS  dauly \gile
85.15 sls SRTM cliby 8 (RMSE)Wadl) Jaugial asil) jial)

. 83.93 (S5l (SD) Unill (gylanall cilyaiyly

Adgad (e NS ARy il caag LAly (Czubski, 2013) Auge [4]
Cualid 808 gually duaglgagl) dadai e ASTER GDEMys SRTM
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SRTMJ! daufpll 484 of ) addl Juagid cpa M) phaw chalal Lud
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dadas oo \gi8a J& Y GPS bl aladin) gl jiadiinn daday oo lgy Uadl)
Laluad) clisgl) (p lae IS8 clibyl) Al g ?Ac Lad Sy cc)iadiing
Gl il e Alaay) andil) 8 bl adiaiu ALl Aials gd
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L) Lolal) cplanay) Ay culd allal) gl o
zisai aa ASTER GDEM V2 zisai ¢ ik3284 4ijlies @ (NGA)
Jugia iy un (Alga 16 3 ds)ge Ladlia dihia 20 b dlliy SRTM-1
28.83 (gluaall ilai¥ly 1.57- Mean Error Height gl Uas
gliny) Uad Jaugia il Gua cdojlal) duia¥) ghlial) B miliil) oda Cpualiy
A gl B eldl) adis Ly 27.2 g i) ad el jially 0.7
iy saad ddal) ghliall Ay LS CaiSy Jlo iyl slad g aag
(457 0o 2014 (ki) 26.1 &L Eua

: Lonape £ i) Bl g A4Eal(2-1-3)

] Bal Adle duca ) aadl) Jaldi (e yS 3 Sipa¥) (Gupdl) aadind
Jugia i dua Lol oo g Uadl) daugia 35 ¥ Gy [GPS 4kii18.207
Of Lad aaig .a8.68 gliny) Wl Lawill sially « 20.2- glany) Uas
ULy Uad Jauigia ol Cus sz dgaill 483 8 Laga Lo caad o) skl
b vl (e Gy () slaall Tad (22.27- 9 5+ ouMean Error
09.27 5 a7.24 Om zsbid gl Uadd el jial) W cdyjlal) (glaliall
(457 e 2014 (cilhi)

z15ai ASTER GDEM V2 zisai ool J 52l oiSas ilial) odgd lasi
Ayl Adlaiay g li) Uadd Lanil) jaadly 4y Uadd) awgia ofy &84 e

National Geospatial-intelligence Agency -
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Aaa ) clelal) e
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) i () e djladl duda ¥ ghaliall A asdl oda (Al 06.2 (Ghuall
CilS 13 dald zisadll ia A8y o adiei of aadaiad Aal) eda e slisg
OsSi iy ¢ duaf) cleladl e Ay Ajle ol phaa dab
Of alsll e oY Al i) e g L) zisadll b sl cileliny)
Sl dadas oy zigailt Uadl)l aye bagia Liag glny) Uad Jagia
Ay clglis ) cluhall (g degara Lad dling (467 o 2014 o)
it L e SRTM g sl
gisgad AB andi o culd LAY (Karwel & Ewiak, 2008) 4w [1]
Lol o cddatl) mil clag daily 8 ddhid SRTM a8l cualial
Sl bagia 2 2.9 Golud il aily ddhiad SRTM ggail ddlhaall
Flat area gl adauiall ghliall & (RMSE z=2.9m) Uaill a3l
Hilly g3l (ghlia b 25.4 Gsla Uil Jaugial Lawiill jialls RMSE g
aliby 81 L8 lgale adiny SRTM g igal cilily of 484 il caag .area
Lle gala Al jgush BEIAY Tay aa jlas ity coalaill clubdg
zisailS SRTM gisai alie) Lads . 50.000:1 ¢ sl auy (ubiia
.(Karwel & Ewiak, 2008, p. 171) Calibration asiilly 3uleall

DAl iy Sua A8 e #3503 (NED) National Elevation Dataset z3 s« -1

ol Y1 e s ) iy Jiad ¢ 2322 glan,Y) Uadd oy 5l
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#5.6 Lidl 58 e Absolute Height Error @bl gy Usd Juays
9.8 Y Jwa Relative Height Error il gliay) Ui
.(6) Ak, JS& ag s .(Rodriguez, 2005, p. 9)
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90% Absolute Error
™ SRR ¥ AT
& IR .
e .
g £
2 of E
3 E
: s
1581
308
_l dod e Lt ok Bug caogn. ;
30W 15W 0 15E
Longitude
Africa estimated absolute 90% vertical error.

(Rodriguez, 2005, p. 80): jaaal)

Lid) 88 (S5t o gl B Uadd) duud riags (6) S

p &byl Canlialll Zilad (e qualiall Gilily ddlaaag duleld slay))
ddeldy <Accuracy for DEM el quabiall z dlai 483 ani a3y
Chdiall e dsgana aladiu) A e Data Validation gilaill sda
Vertical Accuracy dsabll 484 Glus DA (e aadiind i) dbasy)
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dalra Gl a3 Gl clbad) oda G Jalilly (BBl (g2 dbjay
) Linear Regression il jaasy) Jalaa g <«Correlation R? sl
clilsS 50.000:1 ddpegdall daydll coulia clby Jlo slaicY) a
oa Elevation Error gl Usd cuuay .(Reference Data dus
Standard sl CGijaiyly ¢ Mean Error Uaid) hagia e NS A
Root Mean Square Errorstaill ugiad 2wl ially Deviation
blE cllsy Data set using addduwall zisadll clby oo S
on iy .(Czubski, 2013, p. 6) reference point data set 4z sl
AU ey alaall =) EN

clibal) (e ds gana B AlSall Badd) aigia 8 1 ME Wil augia [1]
e DA e ddde Juani ¢ X[ Y, Z A1Sal) sla) (e Basly & 2l
dAl) Aaleall las aase Ao lgaudy cUail)

- ()

dadlaaall saal Hége o : Standard Deviation skl Gihasy) [2]
o claldl) s lal) o codall gaa oo SD dad it Gua ccbibd) o
Cua ccilibnl) daal pdiga siiag AN (ba) G GBS (sl ) pard) Lgidan
ousally (@Blgl) () QuBly dudia il CilS LalS §iiua Al Cils Lals
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Sl Al i ¢ (Gpaagally ¢ Awliall ) UL G Cuegi O CIMEAY) agh
Aall ¢ grape " ABa) dlle )askl) (S gana (o AN R Bagial an il
pAIl) Aalaall YA Cpa cany (ko)

Z(x— h)?
n

RMSE =

PG

DEM (e galiall g WYY ) sadd x

Loadyl) Cualiall z3lad (e dualal) cilibd) 3 Uil Jasgia ) judi X

by gubal) Aoy Al Guaaalia Jald] "glarall’ Laasal) UL ) udi H
[50.000:1

bl s J) pdd N

Ul cadgy Auhal dikid DEM clily o cfaleall ol Gudal o

(1) pdy A Jgaal) lgauzg (Allg 4l duilany)

Aaad )l i) z 3l @libad Alaay) Judait) (1) 35\) Joa

Mean Error (ME) RMSE SD
(m) (m) (m)
SRTM 30m v2 5,11 6,67 4,3
ASTER GDEM 5.5 8,65 6,7
V2
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ASTER GDEM V2 gisai (o (A8 g ) gl ¥) 433 SRTM 30m v2
zisall (ALE100) clbyl o die b Ll bugia o) ) @il juds dua
Ao s iy Lola) B2 jules g iy alily 13y 5,11 Gslud SRTM
Jualil) Cinai gl 1gB3 0¥ 50.000:1 ansy ubiiial 220 (ol Juali & gis
o e Gliag i sdide Ldlas) il oda 3 dlllyg 410 52y (g5l
49 -50.000:1 angy ubils 210 oy Sl 4y oS dbay A ) &z 3lail) o8
BlES 50.000:1 avyy (ubiia 4388 glal) dadll Guulia Sl e aladey) DA
Ak 22 oo J& Y Al bl 2yl ISPRS uleall Gy . asdill diaa je
Lgina 3hlia Gm Lo Wgaig a3 %90 433 (Ggiuar Aiall ki 100 aladiu A
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(7) ad) JSaN VA (e
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Al bl gl a3 .Liner Regression (il jlassy)

gl ualiall Bl a8 G Q) Lulal 58 (8) a) JS& g
Lol 888 Juaiy ¢ 0.988 L) Jear Cun )& gulal) Ayl aidg SRTM 850
Adljé ghal) Aa Al by ASTER bl gisaill cuubiall Bl ad oo iS4l
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SRTM Vs. TOPO MAP [1]
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