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אאQuaternary PeriodאאאאK 
 JאאאאFE-FWE 

אאאאא١٠
،אאאא

א،،א،א
אאאא،٢٧٣١٢٣،



 

 
٢٩٩  אאא 

אאא١٤٣٩א 

א٤٦٣٢٤٦אא،٥٤٢٥
٢٣א،٤٦٣٢٤٦א،

אאHanifah formationאא،
אאאאאQuaternary Periodאא

אאK 
 
 
 
 
 
 

אF١٢EWאאFC-DE 
אWא،אאא

٢٤ J٤٦٢٣،FאE،١W٠٠٠}٥٠K 
 
 
 
 
 
 

אF١٣EWאאFE-FE 
אW،אאאא

٢٤ J٤٦٢٣،FאE،١W٠٠٠}٥٠K 



 

 
?א?אאא٣٠٠

Kאאאא 

 JאאאאFG-HWE 
אאאאאא

٥אאאא،א
،٥}٣א٪،אא،

אא،אאאאא٠٥
٢٨٢٣א،١٤٣٩٤٦א،

٠٨א٢٥٢٣א،١٤٣٩٤٦،
אHanifah formationאאא،

אאאאQuaternary Periodאא
אאאK 

 
 
 
 
 
 
 
 

אF١٤EWאאFG-HE 
אW،אאאא

٢٤ J٤٦٢٣،FאE،١W٠٠٠}٥٠K 



 

 
٣٠١  אאא 

אאא١٤٣٩א 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אF١٥EWאאאאא 
- GIS, ArcMap, Spatial Analyst Tools.  

 



 

 
?א?אאא٣٠٢

Kאאאא 

 
 
 
 
 
 
 
 

אF١٦EWאא 
- ArcMap, Arc Toolbox, Spatial Analyst Tools, Surface, Contour .   

٣ JאאW 
אאGradientSlopeאאאא

،אא،אאאא،א
،אאאאאאאא،אא
،א؛א

א،
،אאאא

אא،אא
אאFDEMEDigital Elevation Model،

אאאאא
F،١٤٢١אW١٠٣KE 



 

 
٣٠٣  אאא 

אאא١٤٣٩א 

אאFYoung, 1974, p. 173E
אאאא١٦٠א

אאא،אאא
؛אW 

אאW 
Rhl = (Zmax-Zmin)/Lb                    (Schumm, 1956) 

W 
Zmax ZאK 
Zmin  ZאK 
Lb      ZאK 

אאאא
אאאאאאא

אא،א٨}١٧א؛
אאאאאאאא

٣}٣٥}٣אאאא
אWאאאא١}٣

٣}٣FW٣E،אאאאאא،
אאאאאא

،אאFW١٧KE 
אאאאWאאאW 

 JאאWW 



 

 
?א?אאא٣٠٤

Kאאאא 

١ J אאאאW
אאאKאאאאא

–٥١٪٢٧٪،FW٣Eאא
א،אאאאאא

١٠א٢٧٢٣،٥٢٤٠٤٦،FW٧E،
אאאא،אאא

אאאאאא؛
אאאHanifah formation

אאאאאא،אאא
אאא

א،אאאאא
אאאאאFW١٨KE 

 

 
 
 
 
 
 
 
 

אF١٧EWאא 
 



 

 
٣٠٥  אאא 

אאא١٤٣٩א 

 
 
 
 
 
 
 
 

אF١٨EWאאאאאא 
 
 
 
 
 
 
 
 
 
 

אF٧EWאאאאא
F٥E–א١٤٣٧ 



 

 
?א?אאא٣٠٦

Kאאאא 

٢ J אאאWאאאאא
אאאאא،א

٥–١٨٢٧٪–٤٧٪אאאאאא،
،א،אאא

א٠٤٢٩٢٣،١٩٣١٤٦،
FW٨E،אא،FW١٩KE 

 

 
 

 

 

 

 

 

 

 
 
 
אF٨EWאאאא

אאא–א١٤٣٧ 
 



 

 
٣٠٧  אאא 

אאא١٤٣٩א 

٣ J אאאWאאאא
،אאאא

٢٥ J٤٥٤٧٪ J١٠٠٪אא،
א،אאאאאאאא

٠٠٢٩٢٣،٢٩٣١٤٦،FW
٧E،אא،FW١٩KE 

 

 

 

 

 

 

 

 

 
אF٩EWאאא

א–א١٤٣٧ 
٤ J אאאWאאאא
٩٠،،אאא

אאאאא
אאאאאא،אאא



 

 
?א?אאא٣٠٨

Kאאאא 

אאא،אא٢٨٢٧
٢٣א،٤٥٢٨٤٦،FW١٧EFW
١٠E،אאאא

אאאא٩٠א،
אאK 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

F١٠Eאאאאאאאאא
–١٤٣٠ 



 

 
٣٠٩  אאא 

אאא١٤٣٩א 

 
 
 
 
 
 
 
 

F١٩Eאאאאאאאא 
 JאאWW 

١ - אאאWאאא
א،אאא،א
א،אא

אאאא،אאא
،אאא
אאאאא
אא،אא

אאאא،א
אא١٢٢٨٢٣א،٣٤٣٦٤٦

אא،אאא،



 

 
?א?אאא٣١٠

Kאאאא 

،אFW١٨W٧Eאאאא،
אK 

٢ - אאאWאאאא
אאאא،
אא،אאא
אא،אאא
،אאאאא

אא٤٥א٣٣٤٦١٩٣٦
٤٦אא،١٩٢٧٢٣٢٢٢٩٢٣،

אאאאאK 

אאא،אWאאא - ٣
،אאא،אאא
אאאא،

אאאאא،אא
،אאאא،א
אאאאאא
אאאאאא،אא

אאאא
אא،٠٤٢٩٢٣א،١٩

٣١٤٦،FW١١KE 

 



 

 
٣١١  אאא 

אאא١٤٣٩א 

 
 
 
 
 
 
 
 

F٢٠Eאאאא 
- ArcMap, Arc Toolbox, Data Management, Raster, Spatial 

Analyst Tools, Surface, Slop.   

 
 

 

 
 
 
 
 

F١١Eאאאאא
–א١٤٣٧ 



 

 
?א?אאא٣١٢

Kאאאא 

F٣Eאאאא 
 

אא א
א

א
א 

א אאא 

א ١١٢٠٦٤٠ ٤٨٠ ٢٧ ٧}١ 
א ١٠٩٠٧٠٨ ٣٨٢ ٧}١١٣}٣ 

 ١٠٧٠٧٠٥ ٣٦٥ ٤}١٠٥}٣ 
א ٩٣٠ ٦٦٠ ٢٧٠ ٣}٨ ٣}٣ 

א ٩٤٠ ٦٥٠ ٢٩٠ ٥}٩ ١}٣ 
א     ٣ 

 
٤ JאW 

אאאאא
אא؛אא
א،אאאא

אאאאא
F،١٤٣٤אW٥KE 

אRhlאא
אאא،אW 

Rhl = (Zmax-Zmin)/Lb                    (Schumm, 1956) 

W 
Zmax ZאK 
Zmin  ZאK 
Lb      ZאK 



 

 
٣١٣  אאא 

אאא١٤٣٩א 

אאאא
٨}١٧٪אאא،،

א٦}٣٢٪،١}٣٥٪،א
٥}٣٢٪،א،٥}٣٠٪א،

א٣}٣٠F٪٤KE 
F٤Eאאא 

 
אא א

א
א
א 

א אא

א ١١٢٠٦٤٠ ٤٨٠ ٢٧ ٨}١٧ 
א ١٠٩٠٧٠٨ ٣٨٢ ٧}١١٦}٣٢ 

 ١٠٧٠٧٠٥ ٣٦٥ ٤}١٠١}٣٥ 
א ٩٣٠ ٦٦٠ ٢٧٠ ٣}٨ ٥}٣٢ 
א ٩٤٠ ٦٥٠ ٢٩٠ ٥}٩ ٥}٣٠ 

א     ٣}٣٠ 

 
٥ JאאW 

אאאא
אא،אאאאאא
אאאאאאא،אא

אF،١٤٣٤א،٥E،אא
אאאאא

 (Strahler, 1952)KאאאW 
-  אאא

אאArcMapK 



 

 
?א?אאא٣١٤

Kאאאא 

- אאא
אא٥٠א،אArcMap, Spatial 

Analyst Tools, Reclass, ReclassifyK 
-  אאא

אא؛ArcMap, Spatial Analyst Tools, Zonal, 

Zonal Statistics as Table.FW٢١KE 
- אאאא

Office, Excel.Microsoft 
-  אאא

،אFW٢٢E،٥٤٪؛א
אאאK 

 
 
 
 
 
 
 
 
 

F٢١Eאאא 
- ArcMap, Arc Toolbox, Spatial Analyst Tools, Reclass, Reclassify. 

- ArcMap, Arc Toolbox, Spatial Analyst Tools, Zonal, Zonal Statistics as Table. 



 

 
٣١٥  אאא 

אאא١٤٣٩א 

 

 

 

 
 
 
 
 
 
 
 
 
 

F٢٢EאאHipsomitrecא 
- ArcMap, Arc Toolbox, Spatial Analyst Tools, Reclass, Reclassify. 

- ArcMap, Arc Toolbox, Spatial Analyst Tools, Zonal, Zonal Statistics as Table. 

- Microsoft Office Excel. 

 
 
 
 



 

 
?א?אאא٣١٦

Kאאאא 

 JאאאW 
،אאא
אאאאאאא

؛אאא
אאא،א
אאא،א

K 
אאאא

،אאא،א،אאK 
WאאW 

א،אאא
،אא–אCuesta J
אאאא

א،אאא
אאאאFPowers, 1966, 560-DE،

،אאאא
אא،א

١٢٠٠،
אScarpsא،Grabensא،

אאאא–א–



 

 
٣١٧  אאא 

אאא١٤٣٩א 

אאא،W،א
א،א،K 

١ J אFaultsWאאא
א،אאאאא

٥٥،א١٥٠א،א
،אאאא

א
אאאא٤٥א،

אאאא٢١א٢٥٤٦
א،١١٣٦٤٦،١٩،א

אא٢٧٣١٤٦،
٥٢א٣٥٤٦،١١אא،א

٤٧٢٩٤٦א،٥١
٣٥٤٦،١٠،אא،א

א،אא،
،א١٥אא،א

אא،אאאPleistocene
אאFW٢٣KE 

 



 

 
?א?אאא٣١٨

Kאאאא 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אF٢٣EWאFaultsא 



 

 
٣١٩  אאא 

אאא١٤٣٩א 

٢ J אEscarpmentWאאא
א،א،א؛

،אאאאW
אאא،א،א

F،١٤١٧،١٣٢E،Woodא
א،אאא،א

FWood, 1942, p. 128Eאאאא
אא،א
،אא،אאא،

אא،אאK 

F٢٤Eאאאאאאאאאא
٩٠אאאא،

אFW١٢KE 

 
 
 
 
 
 
 

F٢٤Eאא 



 

 
?א?אאא٣٢٠

Kאאאא 

 
 
 
 
 
 

F١٢Eאא J١٤٢٩ 
WאW 

אאא؛אאאאא
אא،א
،אאא،אא

Wא،אא،א،א،אא،א
אא Jא Jאא،،א،

אאאאאאאאא
אא،אאאא

אאאאאא،
אא؛א

אאאאאאאF،١٤١٧،
١٤٨KEאאW 

١ J אValleyWאא
،א

W 
 J אאWאאאאא

אאא،אא



 

 
٣٢١  אאא 

אאא١٤٣٩א 

FVEאא،אאא
אא،אא

Water fallsFW١٣Eא،
אא١١٢٠،א

אא١٠٦٠،א٩٥٠אאאK 
 J אאאWאאא

א،אאאFUE
אא،אאא

F،א١٤١٦،٤٠٨FEW١٤Eאאא،
אאאאא

אא١٤٢٨٢٣
١٥٣٦٤٦K 

 J אאאWא
א،אא،אא

אא،אאאאא
אאאא،אאא،

FW١٥KEא–א Jאאא
א٥٥٣٧٤٦א،٢٩

٤١٤٦אא،
١٠٠٠אאאאא،١٠،

אאK 

 



 

 
?א?אאא٣٢٢

Kאאאא 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
F١٣EW 
  

א 
אא 

א 
אא

V 
١٤٣٧ 

  
F١٤EW 
  

א 
א 
א 

אא 
א 

אא
U 

א١٤٣٧ 

  
F١٥EW 
  

א 
אא 
א 

אאא
א 

אא
אא 
א١٤٣٧ 



 

 
٣٢٣  אאא 

אאא١٤٣٩א 

٢ J אאW؛אאא
א،א،אא
،אאאאא،אא

אא٤٥٩٠א،FVE،
אאאאאאא

אFW١٦Eא،
א٥٥٣٧٤٦،٢٩٤١

٤٦،١١،א١٦٠،א
،אאא

אאאאא
א،אאאאא

א١٠٠א١٥٠א،א
אאאPleistoceneא

אא،אאא
אאאאK 

 
 
 
 
 
 



 

 
?א?אאא٣٢٤

Kאאאא 

 
 
 
 
 
 
 
 

F١٦Eאאא–١٤٣٠ 
٣ J אאWater fallsWאאא

אאאאא
אאאאא
אאאאא،אא

א،א٨٠٠٩٥٠،א
א،אאאאא

אאאאאאא١٠٠
אאאWא

א٥}٦١٪٦٤FW٢٥E،
א٥}١٣٪١٤،

אא٥}١١٪١٢
אא،٥٪٥

אא،٥}٨٪٩
אאא،

٨٦٪אא،١٤K٪ 



 

 
٣٢٥  אאא 

אאא١٤٣٩א 

 
 
 
 
 
 
 

F٢٥Eאאא 
אW 

٥٨אאאFFAWEאא  - أ
٢٧٢٣א،٤١٢٥٤٦א،١١٠٢

F٢٦אEF١٧אKE 

 
 
 
 
 
 
 
 

F٢٦EאאFFAEא 

 موادي مطع

FA 

 المسقط الأول

0 m 
300 



 

 
?א?אאא٣٢٦

Kאאאא 

 وادي غفار

FB 

 المسقط الثاني

0 
m 

400 

 
 
 
 
 
 
 

F١٧EאאFFAEא–א١٤٣٧ 
אאFFBWE אא - ب

אאא٠٣٢٩٢٣א،
٢٠٣١٤٦א،٩٤٠אFW٢٧אW١٨KE 

 
 
 
 
 
 
 
 
 

F٢٧EאאFFBE 



 

 
٣٢٧  אאא 

אאא١٤٣٩א 

 
 
 
 
 
 
 
 

F١٨EאאFFBE J١٤٢٩ 
٤ J אאPot holesWאא

،אאאא؛א
א–א–א

אא–א–Wא
אא،אאאא

אאא؛אאאא
،אאאא
אאאאאאאא

אאאF،١٤١٧،١٤٣FE٢٨אKE 
אאאאאאאא

א١٠– Jא
،א،،W 

 J אאFPAWEאאאאא
٩٤٠א،א٣٨٢٧٢٣،٤٥

٢٨٤٦F١٩אKE 



 

 
?א?אאא٣٢٨

Kאאאא 

 

 
 
 
 
 
 

F٢٨Eאאא 
 
 
 
 
 
 
 
 
 
 

F١٩Eאא–אאFPAEא– 
١٤٢٩ 

 



 

 
٣٢٩  אאא 

אאא١٤٣٩א 

 J אאFPCWEאאא
٤٢٢٦٢٣،אא٨٦٠א

١٥٣١٤٦F٢٠KE 

 
 

                       
 
 
 
 
 
 
 
F٢٠Eאא–אאFPCEא J

١٤٢٩ 
 

 J אאFPFWEא٧٧٠،א
א١٩٢٨٢٣،٠٣٣٤٤٦

FW٢١KE 

 
 



 

 
?א?אאא٣٣٠

Kאאאא 

 
 
 
 
 
 
 
F٢١Eאא–אאFPFE J

١٤٢٩ 
 J אאאFPGWEאא٨٥٦

א،א٠٦٣٠٢٣،٣٤٣٢
٤٦FW٢٢KE 

 
 
 
 
 
 
 
F٢٢Eאא–אאאFPGE J

١٤٢٩ 



 

 
٣٣١  אאא 

אאא١٤٣٩א 

٥ J אCavesWאאWא
אאאאא

،א،
؛אא

אא،אאF،אא
١٤٢٥،٣٤١KE 

אאאאא
،אאאאאK 

؛אW
،אאאאא

אאאאאא
אאא،
א،אאאאא
א،אא

אאאאא؛א
؛אאא،א
؛אאאאא

،אאאא
،אאאא

אאאאFDwightm 

2008, p. 147KE 



 

 
?א?אאא٣٣٢

Kאאאא 

אאא
،אאאא

אאאאאאא
א،אא
אאא،אאא

אאא
אא،א

،אאאאאאW 
 J אאFCAWE،אאא

אאאאאאאא
٣٠אא١٠،

٩٠٠אא،٤٤٢٦٢٣،
٤٥٣٠٤٦FW٢٣KE 

 
 
 

 

 
 
 
 
F٢٣EאאFCAEאאא J

١٤٢٩ 

  مترا٧٥
  مترا٣٠



 

 
٣٣٣  אאא 

אאא١٤٣٩א 

 J אאFCBWEאאא
אאאאא٦

٣٠،א،א
א٨٥٥،אא٣٧٢٦٢٣

،٥٨٣٢٤٦FW٢٤KE 

 

 
 
 
 
 
 
 
 
 
 

F٢٤EאאFCBEאאא
 J١٤٣٧ 

 J אאFCCWE،אאא
אאאאאא

٣٠אא١٢א،א

 א٣٠

٦ 



 

 
?א?אאא٣٣٤

Kאאאא 

٨٩٠א،א٤٣٢٨٢٣،٣٤
٣٢٤٦FW٢٥KE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

F٢٥EאאFCCEאאא
 J١٤٣٧ 

 

  مترا١٢

  مترا٣٠



 

 
٣٣٥  אאא 

אאא١٤٣٩א 

WאW 
،אא
א،אאא

אWא،אאא
אאאאאא،אא،

א،
אא،אW 

١ J אאאAlluvial fanWאאא
אאPleistocene

אא،
אא،אאא
אאאאא

אאא،א
،אאאאאא
אאאאאא
אא،אא

אאא،אא
אאאא،אאא
אאאאא؛א

،אאא؛א،אאא



 

 
?א?אאא٣٣٦

Kאאאא 

אאאאא
אאF،F١٤١٧،١٨٢KE 

،אאאNilsen
אא؛אאאא،

אאאאאא،
FNilsen, 1985, p. 4KE 

אאאאא
،אאאאא
،אאאאאאא

אאא،אאאK 
 
 
 
 
 
 
 
 
 

F٢٩Eאאאא 
 



 

 
٣٣٧  אאא 

אאא١٤٣٩א 

אא،אאאאא
א،א،א،א،

אאFW٢٩E،א
W 

 J אאאFWFan AEאא
א٢א،א

٢٤٢٦٢٣،٤٩٣٨٤٦א،
٦٨٠،א٣٤٠،א١٥٠אK 

 J  אאאFWFan BEא
،א،אא٥}٢א

א،א٥١٢٦٢٣،
٣٦٣٨٤٦א،٦٨٠،א٣٥٠

،א١٦٠אK 

 J אאאFWFan CEאא
אא،א،٥}٢

א،א٠٠٢٦٢٣،
٤٣٣٨٤٦א،٦٧٥،א٢٢٠

،א١١٠אK 

 J אאאאFWFan DEא
אאאאא،א

א،א٣١٢٧٢٣،



 

 
?א?אאא٣٣٨

Kאאאא 

٣٤٣٣٤٦א،٧٢٠،א
٤٥٠،א٣٠٠K 

 J  אאאFWFan EEא
،אאא
،אאאאאא

א٣٠٢٨٢٣،٤٣٣٥٤٦
א،٧٠٠،א٣٥٠،א

٢٤٠אK 

٢ J אTerracesWאאאאא
،אאא

אאאPleistocene
א،אאאאא

אאHoloceneא
אא؛

אאאאא،
א،אא،אאא

א٨٠٪אאאא،אא
א؛אא

אאאא،א،،
אאא،א،א

אאאאFW٣٠W٢٨KE 



 

 
٣٣٩  אאא 

אאא١٤٣٩א 

 
 
 
 
 
 
 
 
 
 

F٣٠Eאאא 
אאW 

 J אWאאאא
א٠١٣١٤٦אאא،

٣٥٤٠٤٦אאא،
אאאא،א

אאאאא
٨،א٢٦٣٦٤٦،
٢٧٠אא،א٢٦٤٠

٤٦،٤٢٠אא،א
FW٢٧KE 



 

 
?א?אאא٣٤٠

Kאאאא 

 J Wאא٣٩
٣٢٤٦،٥٠אא،א

٢٩٣٥٤٦،٢٠٠،
٣}٥אאאאאא،

אאאא
אאאK 

 J אWאא
٠٣٣٣٤٦،٢٠א،א

٢٩א٣٥٤٦،١٨٠
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Contour Map of MuT`im Valley Basin  
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Abstract: 
MuT`im valley is considered as a model of dry valleys in Najd Plateau and 

one of the main valleys in the provinces of Al-Hareeq and HawTat Bani Tamim. 
The main course of MuT`em valley consists of four tributaries: Sha`ib Al-
Maleeh, Sha`ib Al-Salam, Sha`ib Ghaffar, and Sha`ib Al-`Ajma’, in addition to 
other small tributaries.The upper tributaries of MuT`im valley basin stem from a 
height of 1120 meters at the top of Twaiq edge. Its lower estuary ends at the 
height of 640 meters, where its length is 27 kilometers and the basin width is 
about 11 kilometers. The total number of its courses is about 161 with a total 
length of about 200 kilometers. The valley has carved its course in the rocks of 
Hanifah formation, while the watercourses in its middle and lower course have 
been covered by the sediments of Quaternary Period that are composed of 
pebbles, sand and mud. The study of the area shows limited vegetation. The 
present study focuses on the analysis of the contour map of MuT`im valley to 
explain the forms of land within the framework of continuous erosion processes 
due to prevailing climatic conditions, and the nature of the geological structure 
through the application of the geomorphological approach in order to identify the 
formal, terrain, and drainage network characteristics of the basin of Mut`em 
valley. It also focuses on the geomorphological analysis of the Earth surface 
forms by applying a series of geomorphological equations, with the analysis of 
the results of morphometric equations and their geomorphological significance, 
and the analysis of the hippocampal curve to determine the cycle of erosion in 
the basin. Computer programs are used to study the terrain forms in the basin and 
tributaries of MuT`im valley through using Hydrology tool in the Geographic 
Information Systems (GIS) program, especially Arc Map, to digitize 
watercourses in the study area. Erdas Imagine Program is also used to analyze 
satellite data visualizations, with clarity of 30 meters’ spatial analysis contour 
map of the study area. The study of the analysis of contour map will provide a 
geomorphological picture of MuT`im valley basin as a model of dry valleys to 
establish a geographic database for the dry valley basins in general, and in Saudi 
Arabia in particular.  




