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Abstract 

The study aimed at devising maps to representation of the 
topographical features of the Chamchamal district, in terms of 

contour maps, slope, aspect , shadow and curvature. The research 

depending on the digital elevation model DEM with a spatial 

precision of 30 m and programming for spatial analysis in 

geographic information systems represented by surface analysis 

The research showed the spatial variation in the natural features of 
the terrain, as contour maps showed the variation in the surface 

height, whi ch is represented by the heights of the highlands and 

mountainous regions along the eastern and northwestern sections, 

whose height values ranged Between 400 -1800 m. As for the slope 

map and the sides of the slope, the research showed the difference 
in the  slope of the surface, as it described the diversity of 

manifestations of the slope in it between the sloping lands in the 

middle sections to the steep slopes in the eastern and northwestern 

sections of it, while the general direction of the slope was 

repr esented by its extension from The North -East to the South -

West showed maps related to shadows of the surface of the earth 
that they were identical to the results of the contouring map, as the 

eastern and northwestern sections were distinguished by the fact  

that they received a greater amount of solar radiation while the 

neighboring regions were the least sections due to their occurrence 

under For the highlands, the maps related to the representation of 
curvature or curvature on the surface of the slopes, th e maps 

showed a difference in terms of convex and concave areas, 
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especially in the eastern and northwestern areas, while the 

direction of the slopes was regular in the central sections of the 
district, especially those that are near waterways, as well as T he 

research reached a set of results and recommendations, including 

data provided that could be of assistance to assist the relevant 

authorities.  

Key word :  Maps, Terrain, Digital, Elevation Model (DEM), spatial 
analysis, geographical information system . 

 
ôǠǤȺǪȅä  ȔǝäȀǹ ȀȽǠȚƫä ǦɆȆɅîǠȒǪȱä ÞǠȒȪȱ üǠȶǲƤ ìǠȶǪȝɍ˨ ɂȲȝ ç˫ǠɆǣ éíɀƴ  öǠȦǩîɍä  

ɄȶȩȀȱä (DEM ( ǦȵȂǵĀ çɎɆȲǶǪȱä ǦɆȹǠȮƫä  Ž  ǰȵ˫Ȁǣ ȴȚȹ çǠȵɀȲȞƫä  ǦɆȥäȀȢƨä  
 

2 þɀȆǵ þ˫Ǽȝ Ăǘȱ ì.ý.à  
 

 

 ȌǺȲƫä 
ÿ  ȔǝäȀǹ ǬɆǵ ȸȵ Û üǠȶǲƤ ÞǠøøøøȒȩ ǴȖøøøøȆȱ ǦɆøøøøȆɅîǠøøøøȒǪȱä ȀȽǠȚƫä ȰɆǮƢ Ǵøøøøȑɀǩ ȔǝäȀǹ ôǠǤȺǪøøøøȅä Ƃâ ǦøøøøȅäîǼȱä ǨȥǼȽ

  ɄȶȩȀȱä öǠøøøøȦǩîɍä éíɀƴ ç˫ǠøøøøɆǣ ɂȲȝ ìǠøøøøȶǪȝɍä üɎǹ ȸȵÛ ÞǠøøøøȺƲɍäĀ üɎȚȱäĀ îäǼøøøøƲɍä ǦøøøøȾǱĀĀ îäǼøøøøƲɍäĀ îɀǪȺȮȱä
DEM  ) ǦøȢȱǠøǤȱä ǦøɆȹǠøȮƫä ǦøȩǼøȱä Āí30øɆȲǶǪȱ˨ ǦøøøøøøøøøøøøøøøȍǠøƪä ǰȵäƎȱäĀ ý (  ǦøȲǮȶǪƫä ǦøɆȥäȀȢƨä çǠøȵɀȲȞƫä ȴȚȹ Ž ƆǠøȮƫä Ȱ

) êɀȖøȆȱä ȰɆȲǶǪǣSurface  üǠȶǲƤ ÞǠøȒȩ ǴȖøȆȱ ǦɆøȆɅîǠøȒǪȱä ȀȽǠȚƫä ǦɆȞɆǤȕ Ž ƆǠȮƫä ȸɅǠǤǪȱä ǬǶǤȱä ƙǣ ǼȩĀ (
ȩɉä üɀȕ ɂȲȝ ǦɆȲǤƨä ȨȕǠȺƫäĀ çǠȞȦǩȀƫä æìǠɆȆǣ  ȰǮƢ ĂǾȱäĀ  ǴȖȆȱä öǠȦǩîä Ž ȸɅǠǤǪȱä ǦɅîɀǪȺȮȱä ȔǝäȀƪä ǨȺɆǣ íâ ýǠȆ

  ƙǣ ǠȾȝǠȦǩîä ȴɆȩ ǨǵĀäȀǩ  ƔȱäĀ ǦɆǣȀȢȱä ǦɆȱǠȶøøøȊȱä ýǠøøøȆȩɉäĀ ǦɆȩȀøøøȊȱä400-1800    Ā îäǼƲɍä ǦȖɅȀƪ ǦǤøøøȆȺȱ˨ ǠȵàÛ ý
 Ž ǦȲǝǠƫä Ʉøøøøȑäîɉä ƙǣ ȼɆȥ îäǼƲɍä ȀȽǠȚȵ öɀȺǪǣ ȤøøøøȍĀ íâ ǴȖøøøøȆȱä îäǼƲä Ž ȸɅǠǤǪȱä ǬǶǤȱä ƙǣ ǼȪȥ îäǼƲɍä ȼǱĀà

Ž îäǼƲɍä æǼɅǼøøȊȱä Ƃâ ɂȖøøȅɀȱä ýǠøøȆȩɉä   ȰǮƢ ǼȪȥ îäǼƲɎȱ ýǠȞȱä ȻǠƟɍä ǠȵàÛ ȼȺȵ ǦɆǣȀȢȱä ǦɆȱǠȶøøȊȱäĀ ǦɆȩȀøøȊȱä ýǠøøȆȩɉä
 ǨȹǠȭ ǠŒà  óîɉä ǴȖøøøøøøøøøøøȅ üɎȚǣ ȨȲȞǪǩ Ɣȱä ȔǝäȀƪä ǨȺɆǣ ǼȩĀ ŸȀȢȱä åɀȺƨä Ƃâ ɄȩȀøøøøøøøøøøøȊȱä üǠȶøøøøøøøøøøøȊȱä ȸȵ ȻìäǼǪȵ˨

ŒɀȮǣ ǦɆǣȀȢȱä ǦɆȱǠȶøøøøøøȊȱäĀ ǦɆȩȀøøøøøøȊȱä ýǠøøøøøøȆȩɉä çȂɆƢ íâ ǦɅîɀǪȺȮȱä ǦȖɅȀƪä ǰǝǠǪȺȱ ǦȪǣǠȖǪȵ öǠȞøøøøøøȉɋä ȸȵ Ǝȭä ăäîǼȩ ȴȲǪøøøøøøȆǩ Ǡ
  ȰɆǮȶǪǣ ȨȲȞǪǩ Ɣȱä ȔǝäȀƪä ǠȵàÛ çǠȞȦǩȀƫä Ȱș Ž ǠȾȝɀȩɀȱ ăäȀȚȹ ýǠȆȩɉä Ȱȩä ǠƬ æîĀǠŎä ȨȕǠȺƫä ǨȹǠȭ ƙǵ Ž ɄȆȶȊȱä
 ȀȞȪǪȱäĀ åǼǶǪȱä ȨȕǠȺȵ ǬɆǵ ȸȵ ȸɅǠǤǩ ìɀǱĀ ȔǝäȀƪä ǨȺɆǣ ǼȪȥ çäîǼǶȺƫä ǴȖøøøøøøȅ ɂȲȝ ðɀȪǪȱä Āä ÞǠȺƲɍä  ȀȽǠȚȵ

ƫä Ž ǠȶɆøøøȅɍ  ÞǠøøøȒȪȱä ȸȵ ɂȖøøøȅɀȱä ýǠøøøȆȩɉä Ž ȴȚǪȺȵ çäîǼǶȺƫä  ȻǠƟä þǠȭ ƙǵ Ž ǦɆǣȀȢȱä ǦɆȱǠȶøøøȊȱäĀ ǦɆȩȀøøøȊȱä ȨȕǠȺ
  ç˫ǠɆǣ ȸȵ ȻȀȥĀ Ǡƞ çǠɆøøøøøȍɀǪȱäĀ ǰǝǠǪȺȱä ȸȵ  ǦȲƤ Ƃâ ǬǶǤȱä Ȱøøøøøȍɀǩ ǠȶȭÛ ǦɆǝǠƫä ĂîǠŎä åȀȩ ȜȪǩ Ɣȱä ȬȲǩ ǠȶɆøøøøøȅɍ

 .ǦȩɎȞȱä çäí çǠȾƨä  æǼȝǠȆƫ ă˫ɀȝ þɀȮǩ þà ȸȮƹ 

çǠȶȲȮȱä  :ǦɆǵǠǪȦƫäÛɄȶȩȀȱä öǠȦǩîɍä éíɀƴ ÛǦɆȆɅîǠȒǪȱä ȀȽǠȚƫä ÛȔǝäȀǹ ŽäȀȢƨä çǠȵɀȲȞƫä ȴȚȹ ÛƆǠȮƫä ȰɆȲǶǪȱä. 
(Gis) 
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ȰǹǼȵ : 
ȵ ƘǮȮȱä ȰɆȱǾǩ Ž ǼȞǣ ȸȝ îǠȞøøȊǪøøȅɍäĀ ǦɆȥäȀȢƨä çǠȵɀȲȞƫä ȴȚȺǣ ǦȪȲȞǪƫä ȬȲǩ ǠȶɆøøȅɍ çǠȵɀȲȞƫä ǠɆǱɀȲȺȮǩ Ž ƘǤȮȱä îɀȖǪȱä ȴȽǠøøȅ ǼȪȱ  ç˨ɀȞøøȎȱä ȸ
ƁǠȞȱä üĀì ȜɆƤ ɄȖȢǩĀ ƙǮǵǠǤȱä ȜɆȶƨ ǦǵǠǪȵ æƘǤȭ ǦɆǩǠȵɀȲȞȵ æǼȝǠȪȱ ȻƘȥɀǩ üɎǹ ȸȵ ǦɆȹäǼɆƫä çǠøøøøøøøøøøøøøøȅäîǼȱä ǠȾǤȲȖǩ Ɣȱä ǦɆȹäǼɆƫä  ǬǵǠǤȱä ȸȮƢ ǠŒɉ 

ő˫ǠɆǣ þà ɂȲȝ ɎøøøøȒȥ üɀøøøøȍɀȱä ǢȞøøøøȎɅ Ɣȱä ǦɆǝǠȺȱä ȨȕǠȺƫä Ž Ɠǵ ƆǠȮƫä ȰɆǮȶǪȱä Ǵøøøøȑɀǩ ǦȪɆȩì ȔǝäȀǹ ìäǼȝâĀ ǦɆȥäȀȢƨä ȀȽäɀȚȱä Ǧøøøøȅäîì ȸȵ þɀȮǩ Ǡ
Ɇȱ ǬǶǤȱä äǾȽ ÞǠǱ äǾȱÛ çäɀȺøȅ æǼȝ ǼȞǣ ǠȾɆȲȝ ȰɅǼȞǪȱä Āà ǠȾȵäǼǺǪøȅä ȸȮƹ ǦɆȹǠȮȵ ȜǱäȀȶȭ ɂȪǤǩ ǬɆƜ ǦɆȶȩî æîɀøȎǣ ȬȲǩ ǦɆƵà ɂȲȝ ÞɀøȒȱä ȔȲøȆ

 ƘǤȭ ǦȩǼǣ Ā ǦȝȀøøøȆǣ  ǦɆȹǠȮƫä çǠȵɀȲȞƫä ȸȵ ƘǮȮȱä ôǠǤȺǪøøøȅä Ž ăǠǶǱ˫ ăɎɅǼǣ ǨȹǠȭ ǦɆȹǠȮȵ ȰɆȲƠ ȰǝǠøøøȅĀĀ çäĀìà ȸȵ ȻȀȥɀǩ Ǡƞ çǠɆƭƎȱä ȸȝ ȬɆȽ˫ æ
  ǦɅǼɆȲȪǪȱä úȀȖȱ˨ ǠȾǪȹîǠȪȵ ǼȺȝ ǴȆƫä çǠɆȲȶȝ ǠȾǤȲȖǪǩ Ɣȱä ǦȚȽǠǤȱä ȤȲȮȱä 

:ǬǶǤȱä ǦȲȮȊȵ 

  ȸȮƹ: źɍä üäǘȆȱ˨ ǬǶǤȱä ǦȲȮȊȵ ǦȡǠɆȍ 

 ) ɄȶȩȀȱä öǠøȦǩîɍä éíɀƴ ç˫ǠøɆǣ Ȁȥɀǩ ȰøȽDEM  Ɣȱä ȔǝäȀƪä ȸȵ ǼøɅǼøȞȱä éǠøǪȹä ǠøƬɎǹ ȸȵ ȸȮƹ ǦøɆȹǠøȮȵ çɎɆȲƠ ǦøɆȥäȀȢƨä çǠøȵɀȲȞƫä ȴȚȹ ǰȵäȀǣĀ (
   üǠȶǲƤ ÞǠȒȩ ȄɅîǠȒǩ Ž ƆǠȮƫä ȸɅǠǤǪȱä Ǵȑɀǩ 

:ǬǶǤȱä ǦɆȑȀȥ 

éíɀƴ ǠøøȽȀȥɀɅ Ɣȱä ç˫ǠøøɆǤȱä þà  ) ǦøøɆȶȩȀȱä çǠøøȝǠøøȦǩîɍäDEM) ǦøøɆȹǠøøȮƫä çɎɆȲǶǪȱäĀ (surface analysis  çǠøøȵɀȲȞƫä ȴȚȹ ǰȵ˫Ȁǣ ǠøøȽȀȥɀɅ Ɣȱä (
 ǦɆȥäȀȢƨäGIS  ǦȅäîǼȱä ǦȪȖȺƫ ǦɆȆɅîǠȒǪȱä ȔǝäȀƪä ȸȵ ǼɅǼȞȱä ôǠǤȺǪȅä ǠƬɎǹ ȸȵ ȸȮƹ 

:ǬǶǤȱä ùǼȽ 

1. ɍä éíɀȶȺǣ ǦȍǠƪä ǦɆȶȩȀȱä ç˫ǠɆǤȱä ȸȵ ǦɆȥäȀȡɀǤȖȱä ȔǝäȀƪä ôǠǤȺǪȅä ɄȶȩȀȱä öǠȦǩî 
2.  îɀǪȺȮȱä ôɀȖƝ ùȀȞɅ Ǡȵ Āà çǠȝǠȦǩîɍä ǢɆȅǠȺȵ Ž éîǼǪȱä Ǵȑɀǩ Ɣȱä ȔǝäȀƪä ôǠǤȺǪȅä 
3. ) çäîǼǶȺƫ˨ ǦȍǠƪä ȔǝäȀƪä ôǠǤȺǪȅäSlope ɄȆɅîǠȒǩ ȜȖȪȵ Ăɉ ( 
4. ) ȼɆǱɀǪȱ˨ ǦȍǠƪä ȔǝäȀƪä ôǠǤȺǪȅäAspect ǠȾȆȦȹ üɀɆƫä ȴɆȩ ȸȵ ăɍǼǣ óîɉä ȰɆƞ ǦȍǠƪä çǠȽǠƟɍä Ăà ( 
5. ÞǠȺƲɍäĀ ðɀȪǪȱ˨ ǦȍǠƪä ȔǝäȀƪä ôǠǤȺǪȅä )  (ǴȖȆȱä Ž ȀȞȪǪȱäĀ åǼǶǪȱä ȨȕǠȺȵ)Curvature ǦɅìɀȶȝ ýà ǦɆȪȥà ǨȹǠȭ Þäɀȅ ( 
6. ) ǦɆȆɅîǠȒǪȱä ȀȽǠȚƫä üɎȚǣ ǦȍǠƪä ȔǝäȀƪä ôǠǤȺǪȅäHill Shade ôɀȪȅ ȸȝ ǰǩǠȺȱä (.ȀȽǠȚƫä ȬȲǩ ɂȲȝ ɄȆȶȊȱä öǠȞȉɋä 
7.   ȸȝ ǦɆȲɆøøȎȦǩ çǠȵɀȲȞȵĀ ç˫ǠɆǣ Ƙȥɀǩ Ž ǦɆƧȀȱä çǠȾƨä æǼȝǠøøȆȵ Ž ȴȾøøȆɅ ǦɆȶȩî æîɀøøȎǣ ǦɆøøȆɅîǠøøȒǪȱä ȌǝǠøøȎƪä Ǵøøȑɀǩ ǦɆȶȩî ȔǝäȀǹ Ƙȥɀǩ þà

ǦɆȲǤȪǪȆƫä ȔɆȖǺǪȱä ǦɆȲȶȝ Ž ǨȩɀȱäĀ ǼȾƨä ȀȥɀɅĀ üǠȶǲƤ ÞǠȒȩ 
:ǬǶǤȱä çäîƎȵ 

1. ƫäĀ ǦǮɅǼƩä çǠɆȺȪǪȱä ìǠȶǪȝä  ȔɆȖǺǪȱä ǼȶǪȞǩ ǦɆȶȩî ȔǝäȀǹ éǠǪȹä üɎǹ ȸȵ ǦɆȲǤȪǪøøøøøȆƫä ǦɆȶȺǪȱäĀ ȔɆȖǺǪȱä ǦɆȲȶȝ Ž ǦɆȥäȀȢƨä çǠȵɀȲȞƫä ȴȚȺǣ ǦȲǮȶǪ
 ǦɅìǠƫä ȤȲȮȱäĀ ǼȾƨä ȸȵ ȰȲȪǩĀ ȰɆȲǶǪȱäĀ  

2. ɋä ȂȭäȀƫäĀ ǦɆȹǠȶɆȲøøøøøøȆȱä ǦȚȥǠƮ Ž ǦɆøøøøøøȒȩɉä ȸȵ ǼɅǼȞȱä ììǠƷ ȼȹɀȮǣ ȰǮȶǪɅ íâ üǠȶǲƤ ÞǠøøøøøøȒȪȱ ŽäȀȢƨä Ȝȩɀƫä ǦɆƵà ȼȱ æîĀǠŎä çǠȚȥǠǂä Ž ǦɅîäì
.ȸɅǼȱä êɎȍĀ ûɀȭȀȭĀ ȰɆǣîà ǦȚȥǠǶȶȭ 

 :ǬǶǤȲȱ ǦɆȹǠȮƫäĀ ǦɆȹǠȵȂȱä ìĀǼƩä 

  ǦɆȹǠȶɆȲøøȆȱä ǦȚȥǠƮ ˬîäìâ ȜǤǪɅ ĂǾȱä üǠȶǲƤ ÞǠøøȒȪǣ ǬǶǤȲȱ ǦɆȹǠȮƫä ìĀǼƩä ȰǮȶǪǩ,  ÞǠøøȒȪȲȱ ŽäȀȢƨä Ȝȩɀƫä ȰǮȶǪɅĀ ǠȾȺȵ ŸȀȢȱä ȴøøȆȪȱä Ž ȜȪɅ ĂǾȱäĀ
ȪȖȺƫä ȸȶøøøøøøȑ ȜȪɅ ȼȹɀȮǣ  þǠǹǼȺǣîì Ā þǠȭĀì ɄǝǠøøøøøøȒȪȱ ǦȞǣǠǪȱä ǦɅîäìɋä ȂȭäȀƫä üǠȶøøøøøøȊȱä ǦȾǱ ȸȵ ȻǼƷ íâ ǦɅîäìɋä ȂȭäȀƫä ȸȵ ǼɅǼȞȱä ȼɅíǠƠĀ ǦǱɀȶǪƫä Ǧ

 åäȂȱä Ǽȥäî ȰǮƹ íâ üǠȶøøøøøøøøøȊȱä ǦȾǱ ȸȵ ȰɆǣîà ǦȚȥǠƮ ÞǠøøøøøøøøøȒȪȱä ĂíǠƷ Ǡȶȭ îɎȭ ÞǠøøøøøøøøøȒȩ ĂíǠǶɆȥ åɀȺƨä ȸȵ Ǡȵà ñäìîɀøøøøøøøøøȅĀ þˬï˨Ā ÷äì æȀȩ ǦɆǵǠȺȭ



 Devising Maps of The Terrain Features of Chamchamal District Using  
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 ìĀǼƩä ƘȢøȎȱä ɄȮȲȦȱä ȼȞȩɀȵ Ǡȵà  úȀøȊȱä ǦɆǵ˫ ȸȵ ȸɅǼȱä êɎøȍĀ ûɀȭȀȭ ƔȚȥǠƮ ȻǼƠ Ǡȶȭ ȰɆǣîàĀ ǦɆȹǠȶɆȲøȆȱä ƔȚȥǠƮ ȸȵ Ȱȭ ƙǣ ǦȲøȍǠȦȱä ǦɅîäìɋä
  óȀȝ źȀǝäì ƙǣ ȰøøøǮȶǪɆȥ34.56.25  -   35.53.57    üɀȕ ɄȖǹĀ44.38.12-45.26.3  ) ǦøøøȖɅȀƪä Șǵɍ1  ɂȲȝ ǬøøøǶǤȱä ǼøøøȶǪȝäĀÛ(
ǦȺøøøøøøøȆȱ  ǦɅîäìɋä ȔǝäȀƪä2019  ƫäĀ  ǦɆøøøøøøøȒȩɊȱ ǦɅîäìɋä ìĀǼƩä ǨɆǤǮǩ ǦȶȾȵ Ǡŏ ôǠȺǩ Ɣȱä ǦɆƧȀȱä ǦȾƨä ǠȽîǠǤǪȝ˨ ǦǵǠøøøøøøøȆȶȲȱ ǦȵǠȞȱä ǦǞɆƬä ȰǤȩ ȸȵ æǼȶǪȞ

  ǬǶǤȲȱ ǦɆȹǠȵï ăäìĀǼǵ . úäȀȞȱä ÞǠƲà ǦȥǠȭ Ž ɄǵäɀȺȱäĀ 

  ǦɆȥäȀȢƨä ç˫ǠɆǤȱä îìǠȎȵ 
  ǦøøɆȥäȀȢƨä çǠøøȵɀȲȞƫä ȴȚȹ ǰȵ˫Ȁǣ Ž ǦøøɆȥäȀȢƨä ç˫ǠøøɆǤȱä ȰøøɆȲƠ ǦøøɆȲȶȝ ǼøøȶǪȞǩGIS  ) ǦøøɆȹǠøøȮƫä ç˫ǠøøɆǤȱä ɄȽ ç˫ǠøøɆǤȱä ȸȵ ƙȝɀȹSpatial Data  (

 Ā ǠȾȝäɀȹд ȔǝäȀƪäĀ ǦɅɀƨä îɀøøøøøȎȱǠȭ æìǼȞǪȵ îìǠøøøøøȎȵ ȸȵ ǠȾɆȲȝ üɀøøøøøȎƩä ȸȮƹĀ þǠȮƫ˨ æȀøøøøøȉǠǤȵ ǦȩɎȝ ǠƬ çǠȵɀȲȞȵ Ȁȥɀǩ Ɣȱä ç˫ǠɆǤȱä ȴøøøøøȒǩĀɆǣ  ç˫Ǡ
 ɄȶȩȀȱä öǠȦǩîɍä éíɀƴ ç˫ǠɆǣ ǠȾȺȵĀ ǼȞǣ ȸȝ îǠȞøøøøøøøȊǪøøøøøøøȅɍäDEM) ǦɆȦøøøøøøøȍɀȱä ç˫ǠɆǤȱä ɄȾȥ ç˫ǠɆǤȱä ȸȵ Ȁǹɉä öɀȺȱä ǠȵàAttribute Data  (

 ɀȲȞƫä ȴȚȹ Ž ǦɆȥäȀȢƨä ç˫ǠɆǤȱä ȰɆǮƢ ǦɆȲȶȝ ǠȵàÛ ǦɆǝǠȎǵɋä üĀäǼƨäĀ ǦɆȶȩȀȱä ç˫ǠɆǤȱä ǠȾǪȲǮȵà ȸȵĀ ǦɆȹǠȮƫä Ƙȡ ç˫ǠɆǤȱä ȰȶȊǩĀä çǠȵ  ȴȆȪǪȥ ǦɆȥäȀȢƨ
) (ǦøɆȽǠƟɍä) ǦøɆȖƪä ç˫ǠøɆǤȱä ǠƵ ƙȶøøøøøøøøøøøøøøȆȩ Ƃâvector) ǦɅɀȲƪä Āä ǦøɆȮǤøøøøøøøøøøøøøøȊȱä ç˫ǠøɆǤȱäĀ (Raster  ç˫ǠøɆǤȱä æǼȝǠȩ ɂȲȝ ǬøǶǤȱä ǼøȶǪȝä ĂǾȱäĀ (

 ǠȽȀȥɀɅ ĂǾȱäĀ Ǡŏ ǦȍǠƪä 
 ä çǠȵɀȲȞƫä üɎǹ ȸȵ Ǡŏ ǦøøøøȍǠƪä ç˫ǠɆǤȱä ɂȲȝ üɀøøøøȎƩä Ź ǼȪȥ ǦɆȱǠƩä ǦøøøøȅäîǼȱä ǦȪȖȺƫ ǦǤøøøøȆȺȱ˨ĀǠȽȀȥɀɅ Ɣȱ  ɄȶȩȀȱä öǠȦǩîɍä éíɀƴDEM    ǴɆǪǩĀ

  çɎɆȲǶǪȱä ȐȞǣ ȨɆǤȖǩ üɎǹ ȸȵ ǠȾøøøøøȎǝǠøøøøøȎǹĀ ǦɆøøøøøȑîɉä üǠȮøøøøøȉɉ˨ ǦȪȲȞǪƫä ǠȶɆøøøøøȅɍ ǦɆȥäȀȢƨä ȀȽäɀȚȱä ȸȝ ȨǝǠȪƩä ȸȵ ǼɅǼȞȱä òɎǺǪøøøøøȅä ȼǩ˫ǠɆǣ
ä çǠȞǣȀƫä ȸȵ ƘǤȭ ìǼȝ ɂȲȝ æîɀøøøȎȱä ȴɆøøøȆȪǩ ɂȲȝ ɄȶȩȀȱä öǠȦǩîɍä éíɀƴ Ȱȶȝ ǦɆȱß ǼȶǪȞǩĀ ǦɆȥäȀȢƨä çǠȵɀȲȞƫä ȴȚȹ ǰȵ˫Ȁǣ Ž ǦɆȹǠȮƫä  ȀȢøøøȎȱä ǦɆȽǠȺǪƫ

  (ȰøøøøøøøøøøøøøøøøȆȮǤȱä Āà ǦøøøɆȲƪ˨ ùȀȞǩĶÞȂƨä Ȭøøøȱí öǠøøøȦǩîä ȰøøøǮƢ ǦøøøɆȶȩî ǦøøøȶɆȩ ɂȲȝ ǠøøøȾȺȵ ǦøøøɆȲǹ Ȱøøøȭ ĂɀǪƠ ǬøøøɆƜ Ķ (. (Michel, masuive, 
godchild, 2005, p377) 

 
 ɄȶȩȀȱä öǠȦǩîɍä éíɀƴ ç˫ǠɆǣ ɂȲȝ üɀȎƩä îìǠȎȵ 

 
 ɄȶȩȀȱä öǠȦǩîɍä éíɀƴ ç˫ǠɆǣ ȀȥɀǩDigital Elevation Model ı  ɂȲȝ ɀȽĀ óîɉä ǴȖøøøøøøøȅ ȰɆǮȶǪȱ üǠȶȞǪøøøøøøøȅɍä ǦȝɀȺǪȵĀ æìǼȞǪȵ ç˫ǠɆǣ

:ƙȝɀȹ 
1-  ɄȶȩȀȱä êɀȖøøøȆȱä éíɀƴDigital Terrain Model ı DTM:   ÞǠȖȢȱä ȨȕǠȺȵ ȸȵ æìȀƭĀ ȔȪȥ óîɉä ǴȖøøøȅ çǠȞȦǩȀƫ ăɎɆǮƢ ȼǩ˫ǠɆǣ ȀȥɀǩĀ

 îɀȆƨäĀ þäȀȶȞȱä ȨȕǠȺȵĀ źǠǤȺȱä 
2-   ɄȶȩȀȱä ȄɅîǠøøøȒǪȱä éíɀƴDigital Surface Model ı DSM:  Ā  ǦɅȀøøøȊǤȱäĀ ǦɆȞɆǤȖȱä ȌǝǠøøøȎƪä ǦȺȶøøøȒǪćȵ óîɉä ǴȖøøøȅ çǠȞȦǩȀȵ ȰɆǮƢ ɀȽ

 ȌǝǠȎƪä ȸȵ ǠȽƘȡĀ îɀȆƨäĀ ƆǠǤƫäĀ źǠǤȺȱä ÞǠȖȢȱä ȨȕǠȺȵ ȰǮȵ ǠȽɀȲȞǩ Ɣȱä Ehlen, Harmon, 2001, p14)(. 
3-  ǠȾȺȵ ɄȶȩȀȱä öǠȦǩîɍä éíɀƴ ɂȲȝ üɀȎƩä ǠƬɎǹ ȸȵ ȸȮƹ æìǼȞǪȵ îìǠȎȵ ȬȱǠȺȽĀ 
1.  ɀȹà ýäǼǺǪøøøøøøøøøøøȅä  ǦȲȵǠøøøøøøøøøøøȊȱä ǦȖǂǠȭ ǦɆøøøøøøøøøøøȑîɉä çǠǵǠøøøøøøøøøøøȆƫä ðǠɆȩ æȂȾǱà ǦȦȲǪƯ ǠȝäTotal Station   ɄƫǠȞȱä Ȝȩäɀƫä ǼɅǼƠ ïǠȾǱ ĀàGPS  Ż ȸȵĀ

 ǦȪȖȺƫä ȬȲǩ öǠȦǩîä ǢɆȅǠȺȵ åǠȆǵĀ ǼɅǼƠ Ž ǦɆǣɀȅǠƩä ǰȵäƎȱä ýäǼǺǪȅä 
2.  ǦɆȥäȀȢƨä çǠȵɀȲȞƫä ȴȚȹ ǰȵ˫Ȁǣ ǦȖȅäɀǣ ǦɅîɀǪȺȮȱäĀ ǦɆȥäȀȡɀǤȖȱä ȔǝäȀƪä ȴɆȩȀǩ 
3. ȖȢǩ ǠŒɀȭ ȸȝ ăɎȒȥ (ǦɆȹǠƭ) ȜɆȶǲȲȱ ǦǵǠǪȵĀ îǼȎƫä æìǼȞǪȵ ǠŒɀȮǣ ȂɆȶǪǩĀ ăǠȝɀɆȉ ȀǮȭɉä ɄȽĀ ǦɆȝǠȺȎȱä îǠȶȩɉä çǠɆǝȀȵĀ ǦɅɀƨä îɀȎȱä  ȜɆƤ Ʉ

 .ƁǠȞȱä ÞǠǱîà 
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) ϣАтϼ϶1 ЬϝвϮвϮ ̭ϝЎЧЮ сЪЯУЮϜм сТϜϼПϮЮϜ ЙЦмвЮϜ ( 
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 ȰȶȞȱä çäɀȖǹ 
  ǠȽȀȥɀǩ Ɣȱä ç˫ǠɆǤȱä  üɎǹ ȸȵ ǠȽìǠȶǪȝä āȀǱ ƔȱäĀ  ǦøøøøøøøøȅäîǼȱä ǦȪȖȺƞ ǦøøøøøøøøȍǠƪä ɄȶȩȀȱä öǠȦǩîɍä éíɀƴ ɂȲȝ üɀøøøøøøøøȎƩä ǼȞǣ  ǦɆȮɅȀȵɉä ǦǵǠøøøøøøøøȆƫä ǦǞɆȽ

USGS    ɄƫǠȞȱä āɀǪøøøøøøȆƫä ɂȲȝ êɀøøøøøøȑɀȱä āɀǪøøøøøøȆȵ ǬɆǵ ȸȵ Ǧȩì ȀǮȭä ǼȞɅĀ)https://earthexplorer.usgs.gov/ )SRTM) 1 
Second Global -Arc    30meters    ȰȶȞȱä çäɀȖƝ ÞǼǤȱä ȰǤȩĀÛ  ǦɆȥäȀȢǱ æȀȽǠș Ăɉ ƆǠȮƫä ȰɆȲǶǪȱä ǦɆȲȶȝ þà Ƃâ æîǠøȉɋä ăɍĀä ɄȢǤȺɅ

 Ž ǢȲȖǪǩ ǦɆȥäȀȢƨä çǠȵɀȲȞƫä ȴȚȹ ǰȵ˫Ȁǣ Ž ǦȥȀȞȵĀ (ŽäȀȢƨä ìǠȺøøȅɉä)ǦɆǝǠøøȒȦȱä ǦɆǝȀȶȲȱ ƆǠȮƫä  ǴɆǶøøȎǪȱä çǠɆȲȶȝ ÞäȀǱàĀ åɀɆȞȱä Ǧȱäïâ Ȁȵɉä ǦɅäǼǣ
) ŽäȀȢƨä ȜǱȀƫäGeorefercing) ǦɆȥäȀȢƨä çǠɆǭäǼǵɋä öɀȹ ȸȝ ăɎøøøøøøøøøȒȥ ǦȪǤȖȱä ȼɆȲȝ çǖøøøøøøøøøȊȹà ĂǾȱä (Coordinate SystemÞäɀøøøøøøøøøȅ ( 
) ǨȹǠȭ ǦɆȥäȀȢǱxÛ y ǦɅƕȵ ýà ((UTM) ǪɅ Ɓ äíǠȥ ǦȪɆȩì þɀȮǩ ȸȱ ƆǠȮƫä ȰɆȲǶǪȱä ǦɆȲȶȝ þǖȥ ǰȵ˫ƎȲȱ ȌǝǠȎƪä ȻǾȽ ȤɅȀȞǩ ȴ 

ǦøɆȶȩȀȱä çǠøȝǠøȦǩîɍä éíǠøƴ þɉ ƆǠøȮƫä ǴɆǶøøøøøøøøøøøøøøȎǪȱä ǦøɆȲȶȝ ÞäȀǱà ȸȵ Ǽøǣɍ  ǦøȪɆȩì ȰøɆȲǶǪȱä ǦøɆȲȶȝ þɀȮǩ þà ȰøǱɉĀ DEM  ȜǱȀƫä þɀȮɅ Ǡøȵ æìǠøȝ
  ɀȽ ǠƬ ŽäȀȢƨäWGS1984 ǼɅǼƠ Ž ǼȶǪȞǩ ǦɆȥäȀȢǱ çǠɆǭäǼǵâ ǠŒà Ăà  ǦɆȹǠȮȵ çǠȵɀȲȞȵ ȔǤȺǪøøøøøøøøøøøøøȆȹ ǠȺȹà ǠƞĀ ƆäɀǮȱäĀ ȨǝǠȩǼȱäĀ çǠǱîǼȱä ɂȲȝ ǠȽ

  çǠɆǭäǼǵ Ƃâ éíɀȶȺȱä äǾƬ ŽäȀȢƨä ȜǱȀƫä üɀƲ þà ǠȺɆȲȝ ȴǪƷ ɄȶȲȞȱä ȨȖȺƫä þǖȥ ǦøøøøȅäîǼȱä ǦȪȖȺȵ ǴȖøøøøȆȱ ǦɆȶȩî çǠøøøøȅǠɆȩ åǠøøøøȆǵ ɂȲȝ ǼȶǪȞǩ ǦɅƕȵ
)UTM Ȁȵɉä ýäǼǺǪøøøȅä üɎǹ ȸȵ Ȭȱí ŹĀ (Project Raster Ȁȵɉä ȸȶøøøȑ  Projection and Transformation    Ǽǵä ɀȽĀ

ǦȍǠƪä çäĀìɉä  çɎɆȲǶǪȱä ǦȝɀȶǲƞData Management Tools   

) Ȝȩɀȵ ȸȵ ɄȶȩȀȱä öǠȦǩîɍä éíɀȶȺǣ ǦȍǠƪä îɀȎȱä ǴȑɀɅ ȜȖȪȵUSGS ǦȅäîǼȱä ǦȪȖȺȵ ɄȖȢǩ Ɣȱä( 
ǠȾȲɆȲƠĀ üǠȶǲƤ ÞǠȒȪȱ ǦɆȆɅîǠȒǪȱä ȀȽǠȚƫä ȰɆǮƢ ȔǝäȀǹ ôǠǤȺǪȅä 

 ýǼȪɅȽȀȥɀɅ Ɣȱä ǦɆȆɅîǠȒǪȱä ȀȽǠȚƫä ȸȝ ǦɆȲɆȎȦǩ çǠȵɀȲȞȵ ýǼȪɅĀ ìǠȞǣɉä ɄǭɎǮȱä ƆǠȮƫä ȰɆȲǶǪȱä çäĀìà ǦȲȆȲȅ Ǽǵà ɀȽĀ ŽäȀȡɀǤȖȱä ȰɆȲǶǪȱä Ǡ
) ǦɆȥäȀȢƨä çǠȵɀȲȞƫä ȴȚȹ ǰȵ˫ȀǣGIS ǦȵȂǵ ȸȵ ǠȾȕǠǤȺǪȅä ȴǪɅ ùɀȅ Ɣȱä ȔǝäȀƪäĀ çɎɆȲǶǪȱä ȬȲǩ ȴȽɉ ȰȎȦȵ ȰȮȊǣ úȀȖǪȹ ùɀȅĀ (

ƫä çɎɆȲǶǪȱäǦɆȹǠȮ  êɀȖȆȱ˨ ǦȍǠƪäsurface  
1.  ǦɅîɀǪȺȮȱä ȔǝäȀƪä ôǠǤȺǪȅäConture map: 

ɍ ȌǝǠøøøȎƪä ȸȵ ǠȽƘȡĀ ÞǠȺƲɍäĀ îäǼƲɍäĀ óǠȦƳɍäĀ öǠȦǩîɍǠȭ  ǴȖøøøȆȲȱ ǦɆøøøȆɅîǠøøøȒǪȱä ȌǝǠøøøȎƪä  ɂȲȝ ùȀȞǪȱä üɎǹ ȸȵ óîɉä ǴȖøøøȅ ȰɆǮƢ þà 
 ǠŒɉ ȬȱíĀ ȔǝäȀƪä ɂȲȝ ǠȾȲɆǮƢ ǦȪɅȀȕ Ž ǦǣɀȞøøøøøøøøøøøøøøȍ ȸȵ ɀȲƸ ȸȵ ȸȮƹ ǦɆȖǹ ïɀȵî îǠȮǪǣд ǦȲȮøøøøøøøøøøøøøøȊƫä ȻǾȽ ɂȲȝ ǢȲȢǪȱä Ź ȬȱǾȱ ȔȪȥ ȸɅǼȞǤǣ ȰǮƢ

îɀǪȺȮȱä ôɀȖƝ ùȀȞɅ Ǡȵ Ǝȝ êɀȖøøøøøȆȱä ȬȲǩ ȌǝǠøøøøøȎǹ ȰɆǮƢ ȼȱɎǹ  Couture Line   ôɀȖǹ ɄȽĀ ǦɅĀǠøøøøøȆǪƫä çǠȝǠȦǩîɍä ôɀȖƝ ùȀȞɅ Ǡȵ Āà
ǝäȀƪä úȀȖȱä ȰøȒȥà ȸȵ ǼȞǩĀ öǠȦǩîɍä ǦɅĀǠøȆǪƫä ôǠȪȺȱä ƙǣ Ǡȵ ȰøȎǩ ǦɆƵĀ ɂȲȝ (öǠȦǩîɍä) ǬȱǠǮȱä ǼȞǤȱä îǠȾșâĀ óîɉä ǴȖøȅ ȰɆǮƢ Ž ǦȵǼǺǪøȆƫä ǦɆȖ

https://earthexplorer.usgs.gov/
https://earthexplorer.usgs.gov/
https://earthexplorer.usgs.gov/
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 ȸȵ ǼǣɎȥ ȸɅǠǤǪȱä Ȭȱí ȰɆǮƢ ȰǱɉĀ ȼǝǠƲà ȴȚȞȵ Ž ȀǶǤȱä ǴȖøøøøøøøøøøȅ āɀǪøøøøøøøøøøȆȵ ȸȝ óǠȦƳäĀ öǠȦǩîä ƙǣ ăǠȺɅǠǤǪȵ óîɉä ǴȖøøøøøøøøøøȅ þɉ ăäȀȚȹĀ ÛǦȖɅȀƪä þà
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