
   
   

 

njk�M»MºoT«±vP¼µºBµ»®d®«joMnB�
°y½Bwo�¤BenjºBµSeBv«»MB½pnA
³¯BM q¼hMC ³�±enjºnAm£J±wn

ºn¿Bw k®ª«ºjAo« k¼«A
¬Ao´U ²B¢z¯Aj (ºr±§±�n±«±Är) B¼�Ao�] ºoT�j º±\z¯Aj¬Ao´U ²B¢z¯Aj ºB¼�Ao�] k{nA tB®{nB�

²k¼�a
,kÇ¯nAjºjBÇ½po¼ÇYFUy½BwoÇ�k®Ç½AoÇ�nj³Ç�Bµ³�±eºBµ»£s½°­½oTª´«pA
³ÇM»�Ao£±Q±U°»�B�UnAºB´¼£s½°­¼M­½Anj/jo�²nB{A»�½q¼�ºB´¼£s½°³M¬A±U»«
ºBµoTÇ«AnBÇQo½BÇw°k®TÇvµnAm£o¼ÇYFUy½BwoÇ�k®½Co�nj©¼�Tv«o¼�°©¼�Tv«n±�
y½Bwo�S¼��°nj³�An� Bi°(xnBM�±¯°¬Aq¼«)Bµ³�±e©¼¦�A³¦ª]pAnAm£o¼YFU
S¼�Ç�°»MBÇ½pnAºAoÇM­½AoMB®M/k¯pBw»«oYFT«,k®Tvµ©´«nB¼vMBµ³�±ec�wnj
k�M»ÇMºoT«±vP¼ÇµºBµ»®d®Ç«°¤°kÇ],³¯BÇM³�±Çec�wnjJ±wn°y½Bwo�
³�±Çe³Ç�©½±{»«³]±T«,B´¯C³M³]±UBM/k¯A²k{©¼woU°³LwBd«�½n±ÃU°»��A°
°³T{AjºoTz¼MÓBTLv¯³¦�B�¤jB�US§Be³MSLv¯,ºnAm£J±wn°y½Bwo�­ª�³¯BM

/SwAoU¬A±]
/³¯BM ³�±e ,k�M»M ºoT«±vP¼µ »®d®« ,y½Bwo� :ºk¼¦� ¬B£rA°

³«k�«
³Ç� ºn±� ³M ,k{BM»« �Biºn±z� oµ »�¼L� �MB®« ­½oTª´« pA »�½
³ÇM ºp°oÇ«A ¬kªTÇ« ¬Bv¯A RÀ��« ° »wBwA RAo�i pA ¬C ¬k{ ²j±wo�
¬±Ç½p°nA BÇ½ ¬r°nA ¬C ³ÇM ³v¯Ao� ° »v¼¦¢¯A nj ³�y½Bwo� /j°n»« nBª{
²k{ Ak] j±i»¦�A oTvM pA»� BiRAnl¬C»� ³�SwAºk®½Ao� ,k®½±£»«
/k¯±{»« ¥ªeo¢½j»¯B�« ³M ²k®µj ¤B�T¯A ¥«B� k®a B½�½ o¼YFU SdU°

,k¯nAj o¼YFU ºjk�T« ºBµoT«AnBQ Bµ³�±e c�w njy½Bwo� k®½Ao� nj
»Ç�Ao£±Q±ÇU ° »�B�ÇUnA RB¼�±~Çi ³ÇM ¬A±U»Ç« B´Ç¯C ­½oU»wBÇwA pA ³�
nj ¬C ²AoªÇµ ³M ° ³��®« ºA±µ °JC nj ³�±e �B�UnA /jo� ²nB{A Bµ³�±e
pA »µBÇ£ C Am§ ° jnAj oÇYA »µB¼£y{±Q ©� AoU �±¯ ° �Bi ³�w±U ° ¥¼�zU
BÇM c�Çw �½p±ÇU ²±d¯ ²s½° ³M Bµ³�±e »�B�UnA ° �¼�Ao£±Q±U ºB´¼£s½°
/SwA ¬A°AoÇ� S¼ªµA qÄBe ³�±e ºBµnB� ° pBwSiB®{ nj ²o¼�° �B�UnA

/(1385»UA±®� °»�h¯ pA ¥�¯ ³M ,1997 ,Wood ward)

³�§B�« jn±« ³��®«S¼��±«
¬BTÇwA JoÇ� J±®Ç] nj ,n±Çz� JoÇ� ¤BªÇ{ nj ³¯BÇM q½oÇMC ³�±Çe

S¼��±Ç« �BÇd§ pA /SwA ²kÇ{ ��A° ³¯BM ¬BTwo´{ �o{ ¤Bª{ ° ¬BTwjo�
³�¼Ç�j 2 ° ³Ç]nj 46 BÇU ³�¼Ç�j 56 ° ³Ç]nj 45»½B¼�Ao�] ¤±� ­¼M »�B½n
nAoÇ� »§BªÇ{ ³�¼Ç�j 4 ° ³Ç]nj 36 BÇU ³]nj 36 »½B¼�Ao�]�o� ° »�o{
�¼dÇ« nj ° (GIS) nAqÇ�A¨oÇ¯ pA ²jB�TÇwA BÇM ³�±eSeBv« /SwA ³T�o£
³�±Çe �B�UnA �w±T« /SwA ²k{ jn°CoM �Mo«oT«±¦¼� 96.28 (ILWIS)

oT« 27åå �B�UnA BM ³�±e ³��¯ ­½oUk®¦M /k{BM»« B½nj c�w pA oT« 195å
­½oU­¼½BQ °SwA ³T�o£ nAo� ¬Bi ³¯jo£ ¨B¯ ³M ³¯BM �o{ ¤Bª{RB�B�UnA nj

/jnAj nAo� ³�±e»]°oi ¥d«nj oT« 11åå�B�UnA BM ³��¯

³¯BM ³�±e »½B¼�Ao�] j°ke° S¼��±« :1 ²nB¢¯

B´{°n ° jA±«
jB®ÇwA pA ²jB�TÇwA ,ºA³�±Çe ²B£kÇ½j BÇM ²sÇ½° ³ÇM »�¼d« RB�§B�« nj
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nj ///° »wB®{­¼Ç«p ,»Ç�Ao£±Q±ÇU ºBµ³z�Ç¯ pA ©Ç�A »½B¼Ç�Ao�Ç] �nAk«°
/SwA �¼�dU ºB´Un°o� °q]ºnB«CRB�À�A ²°À� ³M�¦Th«ºB´wB¼�«
»�B�UnA RB¼�±~i³�§B�« nj»�Ao£±Q±U ºBµ³z�¯ ºo¼£nB� ³M­¼M ­½A nj
­Ç½AoMB®ÇM /SwA �¼�dÇU »wBwA ºBµ³½BQ pA »�½ ¬A±®� ³M q½oMC ºBµ³�±e
pA ²jB�TÇwA BM ,�¼�dU nj pB¼¯ jn±« »UB�À�A ºBµ³½¿ ZAohTwA ° ³¼´U ºAoM
° (1)¬joÇ� �Ç]oÇ« ­¼Ç«p ³M ¨Ak�A ILWIS�¼d« nj °GISºBµnAq�A¨o¯
uPÇw ° ²k{ 1:5å,åååtB¼�« nj ³��®« »�Ao£±Q±U ºBµ³z�¯ ¬jo� »«±�n
nAqÇ�A¨oÇ¯ �¼dÇ« njuPÇw /k½jo£ }hz« q¼¯ ³�±e ¥� »�½q¼� ²j°kd«
²k{ºo¼£ ²pAk¯A ³�±ec�wnj ¬Aq¼« »®d®« �±�i­¼M SeBv« ILWIS

,k¯±{»Ç« oÇ� l ³Ç«AjA nj ³� ³�±Mo«R¿jB�« ° ¤±«o� ºo¼£nB� ³M BM ÓBT½B´¯ °
/SwA ²k{�B�UnABM c�w�½p±U »®d®« ° ¤°k]o¼v�U ° ³¼´U ³M ¨Ak�A

k�M»M Rn±�³M ºoT«±vP¼µ ºBµ»®d®« ,¥¼¦dU ° »MB½pnA ºBTwAn nj
»ª��Bd§ pA ³� k¯A²k{ ©¼woU ° ³LwBd« ³¯BM ³�±eºAoM�½n±ÃU °»��A°
³ÇM B´Ç¯C �½oÇ� pA ° ²j±ÇM o¼v�ÇU ¥MBÇ� k®Ç¯A±U»Ç« »�B½n ºBµ³§jB�« k®¯B«
³�±Çe c�Çw njºnAm£J±Çwn °y½Bwo� S¼��° »MB½pnA ° »¢¯±¢a
SeBÇv« ©¼v�ÇU pA »�Ç�A° k�M»ÇM �½oT«±vP¼µ ºBµ»®d®« nj /SiAjoQ
pA ° (X=A/a) Xo½jB�« ,(A) ³�±e¥�SeBv« ³M (a)»�ª\U »Äq]
(H)³�±e¥��B�UnA �ÀTiA ³M (h)»�ª\U »Äq] �B�UnA �ÀTiA ©¼v�U
ºBÇ] nAj±ªÇ¯ n±dÇ« °j nj ³Ç� jjo£»Ç« ¥�BÇe (Y=h/H) Y o½jB�ÇÇ«
�½ ° o�Ç� ­¼ÇM ²nA±ªÇµ Y, XRAo¼¼�ÇU ³®«Aj ³�SwA »´½kM /k¯o¼£»«

(75 :1373 ,y¯Aj ke±«) /S{Aj kµA±i ¬Bw±¯
¥MB� »�¼� o�¯ pA©µ°»ª�o�¯ pA©µ ²k«CSwj³M nAj±ª¯SwAo� l¥MB�
ºnAm£J±wn °y½Bwo� ºBµ³®´Q oU�¼�j SiB®{ �Bd§ ³M B«A /SwA o¼v�U
/SwA ²kÇ{ ©¼woU q¼¯ �½n±ÃU k�M»M �½oT«±vP¼µ »®d®« ³�±e c�w nj
°X=a/A ³� SwA ²k{ ²jB�TwA YC o½jB�« °X o½jB�« pA ¬C ©¼woU ºAoM

(2 ²nB¢¯) /SwA ³LwBd« ¥MB� o½pºB´§±«o� �½o� pA q¼¯YC
yc = uz

u = _______ *ad-(x+a)

(x+a)

z = _______S log y

S log u
° EkL« pA »MBhT¯A ³¦�B� =a ,ºn±ÃU o�¯ pA ²k{³LwBd«�B�UnA= yc ³�

/k®{BM»« z=å.42 °d=1.2 ° a=å.2»UnBL� ³M /k®Tvµ d = 1+a

k�M»M ºoT«±vP¼µ »®d®« :2 ²nB¢¯

³Çw ¥eAo« ²k®µj ¬Bz¯ ,y½Bwo� S¼��° o�¯ pA q¼¯ ³§jB�« ­½A ¥�{
k{BM»Ç« (ºnAm¢M±Çwn) ºo¼ÇQ ° (¤jB�ÇU) �±¦ÇM ,(y½BwoÇ�) »¯A±] ³¯B£

/(3 ²nB¢¯)

�¦Th« ¥eAo« :3 ²nB¢¯
Bµ³�±e njy½Bwo�

WdM
o�¯k« o½jB�« ³¯BM ³�±e njy½Bwo� S¼��° ¥¼¦dU ° »MB½pnA ºAoM
ºk�M ³¦eo« nj ° ²k{ ³LwBd« ²k{ ²nB{A ºnB«C ° »�B½n �MA°n tBwAoM
�½n±ÃÇU ° »��A° k�M»M ºoT«±vP¼µ ºBµ»®d®« ° ¤°k] ©¼woU ³M ¨Ak�A

(4 ²nB¢¯ ,1 ¤°k]) /SwA ²k{ ³�±e

³¯BM ³�±e�½n±ÃU ° »��A° k�ÔM »M ºoT«±vP¼µ »®d®« :4 ²nB¢¯

nAk�« ¬C »®�½) »��A° ºBµK¼{R°B�U ,¿BM nj ²k{ ©¼woU nAj±ª¯ nj
ÓÀ�Ç� ³Ç� nAk�Ç« ¬C) »�¼�Çe ºBµK¼Ç{ °�½n±ÃU »®d®« BM (k{BM k½BM ³�
­Ç½A ºo¼Ç£nAoÇ� ²±dÇ¯ tBwAoM /k¯A²k{}hz« »��A° »®d®« BM (k®Tvµ
°J±Çwn °y½BwoÇ� ºAnAj �B�Ç¯ ¬B�« °S¼��±« ,©µ ³MSLv¯ Bµ»®d®«

/j±{»«}hz« ¬CSeBv« ÓBT½B´¯
S§BÇe o¢¯BÇz¯ ,»�Ç�A° ³ÇM SLv¯�½n±ÃU ¨B�nA ¬j±M ¿BM »¦� n±� ³M
o¢¯B¼ÇM ,k®{BÇM oU­¼½BÇQ �½n±ÃÇU ¨BÇ�nA oÇ£ A /k{BM»Ç« ³��®« njy½Bwo�
»®d®Ç« °j ¨BÇ�nA ­¼M ºoMAoM S§Be ³� ¨±wS§Be nj °SwA ºnAm¢M±wn
ºBµ»®d®« ³M ²B¢¯ BM /SwA ¤jB�US§Be ²k®µj ¬Bz¯ ,SwA»��A° °�½n±ÃU
,Swj¿BM nj ³� ©½±{»« ³]±T« ³�±eºAoM ²k{©¼woU »��A° °�½n±ÃU
³T�oÇ£ nAoÇ� »�Ç�A° »®d®Ç« º¿BM nj »~hz« Rn±� ³M �½n±ÃU »®d®«
³�±Çe pASªÇv� ­½A ºAoM ³]±U ¥MB� »z½Bwo� S¼��° o¢¯B¼M ³� SwA
BÇU ° ²kÇ{ �°oÇ{ oTÇ« 27åå »®�½ ³�±e »�B�UnA Z°A pA k¯°n ­½A /SwA
©Çµ ³ÇM »®d®Ç« °j »�B�UnA ke ­½A nj ³�jnAj ³«AjA oT« 16åå j°ke �B�UnA

/j±{»« jB\½A ¤jB�US§Be ° k¯±{»«�½jq¯
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³¯BM ³�±e ºAoM �½n±ÃU ° »��A° k�M »M »®d®« ³M �±Mo« ²k{ ³LwBd« ¨B�nA :1 ¤°k]
Yc=uzLoguULog YXY»�ª\U SeBv«Km2SeBv«�B�UnA �ÀTiAm �B�UnA
1010010016002700

0.999-0.0040.998-0.030.00020.930.020.0215002600
0.997-0.0020.994-0.060.0010.870.130.1114002500
0.97-0.020.95-0.110.0070.760.760.6313002400
0.93-0.060.87-0.150.0240.702.391.6312002300
0.86-0.130.74-0.190.0530.645.122.7311002200
0.78-0.220.60-0.230.10.589.644.5210002100
0.70-0.310.48-0.280.150.5215.365.729002000
0.61-0.450.35-0.320.230.4722.647.288001900
0.52-0.600.25-0.360.330.4332.710.067001800
0.42-0.790.16-0.430.460.3744.2911.596001700
0.30-1.090.08-0.530.640.2962.318.015001600
0.13-1.850.14-0.630.920.2388.626.304001500
0.10-2.090.008-0.760.950.1792.43.83001400
0.06-2.520.003-0.950.980.1194.592.192001300
0.03-30.001-1.220.990.0695.881.291001200
0-0-1096.280.401100

S=-13.28S=-6.25S=96.28h=1600

SwA ³T�oÇ£ nAoÇ� »�Ç�A° »®d®Ç« ­¼½BÇQ nj�½n±ÃÇU »®d®Ç« ³Ç«AjA nj
³ÇM oTÇ« 16åå �B�ÇUnA pA S§BÇe ­½A /SwA oTvM nj ºnAm¢M±wn o¢¯Bz¯³�
³ÇM ºoTÇ« 11åå �B�ÇUnA nj ³�±Çe »]°oÇi »�½jqÇ¯ BÇU »UnBL� ³M ,­¼½BQ

/jnAj j±]°»~hz«Rn±�

ºo¼£ ³\¼T¯
ºoTÇ« 16åå BU 27åå �B�UnA pA ³�±eSwj¿BM nj ,Bµjn°CoMtBwAoM
³�±e pA k�nj 64 j°ke ,ke­½A /jnAj j±]° ³�±e nj»z½Bwo�S§Be
° jo¼£»Ç« nAoÇ� »�Ç�A° pA oU¿BM �½n±ÃU »®d®« ¬C nj ³� j±{»« ¥«B{ An
BÇM ��B®Ç« oTz¼ÇM ³Ç� SwA oÇ� l ¥MBÇ� /SwA y½BwoÇ� �o�« nj ­½AoMB®M
³ÇM ¿BÇM K¼{y�¯ ³� SwA »¯BTvµ±� ��B®« oM �L�®« »z½Bwo� S¼��°
¬C »¦Ç�A ¥Ç½¿j pA JBÇ¯A°n RnkÇ�y½Aq�A ° »µB¼£ y{±QyµB� ²°À�
SwA ²k{t±��«»®d®« °jS¼��±« q¼¯ ³¼�M k�nj36j°ke nj /k{BM»«
¬BÇ�«A ��B®Ç« ­Ç½A nj Am§ °SwA ³T�oÇ£ nAoÇ� oU¿BÇM nj »�Ç�A° »®d®ÇÇ« °
»��A° °�½n±ÃU ºBµ»®d®« ²kµBz« BM /jnAj j±]° oTvM njºnAm£J±wn
³¦�BÇ� ¤jB�U S§Be BU ° SwA ¬A±] ºA²pAk¯A BU ³�±e ³� ©½±{»« ³]±T«

/jnAj ºoTz¼M ÓBTLv¯

miD« ° �MB®«
:¬Ao´ÇU,¨±wNBa,¤°Ak¦],ºjoMnB�ºr±§±�n±«±Är :(1378)­ve,ºkªeA-1

/¬Ao´U²B¢z¯AjRAnBzT¯A

:¬Ao´ÇU,15²nBªÇ{,¬AoÇ½AJoÇ�»ª¼¦�AºB´zµ°sQ:(1356)©¼µAoMA,n±Qo��]-2
/B¼�Ao�]³vwÆ«RAnBzT¯A

³ª]oU,ºr±§±�n±«±Är nj»ª�ºBµ¥¼¦dU:(137å)¬Ao¢½j°¡®¼�,O«B�¯n°j-3
/¬Ao´U²B¢z¯AjRAnBzT¯A:¬Ao´U,³T�½o�k¼zª]

RAnBzTÇ¯A:¬Ao´U/¨±wNBa,¬C¤oT®�°»MCy½Bwo�:(1379)»¦�®¼ve,»µB�n-4
/¬Ao´U²B¢z¯Aj

/²j°kd«1:5åååå»�Ao£±Q±UºBµ³z�¯:c¦v«ºBµ°o¼¯»½B¼�Ao�]¬B«pBw-5
/²j°kd«»wB®{­¼«p³z�¯:n±z�»¯k�«RB�BzT� A°»wB®{­¼«p¬B«pBw-6

:k´Çz«/©µjq¯BÇQNBÇa,ºjoMnBÇ�ºr±§°nk¼Çµ¤±Ç�A:(1381)­¼Ç«A,²jAq¼¦�-7
/º±�ntk�¬BTwCRAnBzT¯A

k�M»ÇMºoT«±vP¼ÇµºBµ»®d®«joMnB�:(1385)///ARq�,»UA±®�°kªd«,»�h¯-8
°³½±¦¼¢´Ç�jBÇMCo¼i³�±enjºnAm£J±wn°y½Bwo�¤BenjºB´TeBv«­¼¼�Unj

/¬Ao½A»wB®{­¼«p³¦\«,¨nB´a²nBª{,kªeAo½±M
/¤°ANBÇa,¬AoÇ½A»d�ÇwºB´MCºr±§°nk¼µ:(1373)o��A»¦�,y¯Ajke±«-9

/SªwRAnBzT¯A:¬Ao´U
10- Woodward, J. 1997. Erosion and suspended sediment transfer in

river catchments: Environmental Controls. process and problem.

Geography, 82, 353-378.

S{±¯»Q
1- Georefrence
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