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The sediment yield potential estimation of Kordshikh river
watershed basin using MPSIAC, EPM and Fournier model in

the GIS framework
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Abstract
Soil is one of the most important resources in nay country and its degradation causes great losses for

human beings, specially in arid and semi- arid regions. One of the existing views in watershed is a kind
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of management based on the analysis of a set of factors influencing watershed basin as a unit of soil
and water resources. Geographical Investigation System (GIS) is used as an efficient means in evalu-
ating and solving of many Problems of natural resources. In this connection, the rate of erosion and
sediment yield of Kordshikh river, located in 20 Km west of Qir in Fars province, was studied using
experimental models of MPSIAC, EPM and Fournier. In MPSIAC model the effect of nine important
factors on soil erosion and sediment yield (surface geology, soil, climate, run off, topography, land
cover, land use, present erosion condition and channel erosion) was evaluated and numerical values
were assigned to them in terms of intensity and weakness of each factor. Using the sum of those values
through equation Qs=38.77e0.0353R, where Qs is specific sediment (m3/ km2. yr) and R is sediment
yield score, the rate of sediment yield of the basin was measured. The measured Qs for Kordshikh river
was Qs= 533.67. In EPM method four coefficients (basin erosion, land use, soil sensitivity to erosion and
basin mean dip) were investigated in constructed network in the map. Specific sediment rate in the
basin using this method was Gsp=248.94 (m3/km2.yr). In Fournier model, Qs, the rate of specific sed-
iment, was obtained using his first method (log Qs=2.65 log pw2/pa 0.46 log H (tan S) - 1.56) was
Qs=207.91 (m3/km2.yr).

Key words: Fournier, GIS, erosion, sediment yield, Kordshikh river watershed basin.
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FSS=ð}ý	ú|ÿ Ö±¶�ü¼

¶Ç¥þ ̈�á ¬° °ô½ MLB

X8=0.25SSF ôÂÏý� ÖÏéþ
Ö±¶�ü¼

8

GFSS=ð}ý	ú|ÿ Ö±¶�ü¼
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Ö±¶�ü¼ °ô¬̈�ðú|�ÿ 
ô �ð}Û�ë °¶õ


9

{¿õü± 3- ¬ô° ðí�üþ �² ¶�²ð~ø�ÿ ���~û ô �¶í�°ÿ )ðã�û �ú ¶í�

�ñõ
 Ò±
(|

{¿õü± 4- ðí�üþ �² ¬°û̂|ÿ {ñä ºý±ô�ó Þú {�Ú~ü̧ {ñä ºý±ô�ó )¶�²ð~
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ôÂÏý�

Ö±¶�ü¼ 

Þ�°�±ÿ
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{õèý~ °¶õ
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º†ìê Â±…ü� Ö±¶†ü¼ ¤õÂú|ÿ „‹±ü³)Y(€ Þ†°‹±ÿ ²ìýò|)aX(€
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ô …ð}Û†ë ü†Ö}ú …¶•€ …ì†̂ øíú|ÿ …üò °¶õŽ ‹ú ðÛÇú|ÿ ̈±ô›þ ð©õ…ø~
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¬üã±ÿ ¬…°¬ Þú …² Ö±ìõë|uR.psW=psG‹ú|¬¶• ìþ|„ü~.uR

Â±ü� °¶õŽ|¬øþ ¤õÂú ü† Â±ü� ðãú|¬…º• ìõ…¬ Ö±¶†ü¼ ü†Ö}ú

…¶•. ìý³…ó °¶õŽ ôüµû ¬° ¤õÂú|ÿ „‹±ü³ °ô¬̈†ðú|ÿ Þ±¬ºýª

‹±…¶†¹ Ö±ìõë ÖõÝ ‹ú Ú±…° ²ü± …¶•: 

)ry.2mK/3m( 49.842=psG 

)ceh/not( 32.4=psG  

77--  ìì~~ëë  ÖÖõõ°°ððýýúú

‹±…ÿ ‹±„ô°¬ °¶õŽ ¤õÂú|ÿ „‹±ü³ °ô¬̈†ðú|ÿ Þ±¬ºýª …² °ô½

…ôë̂ Öõ°ðýú ìÇ†‹Ü Ö±ìõë ²ü±€ …¶}×†¬û º~: 

65/1-)8nat(hgol164.0+ap/wfgol 56.2=
s

Qgol

Þú ¬° „ó sQìý³…ó °¶õŽ ôüµû|)ry.2mk/not(|€WPìý†ðãýò

‹†°ð~âþ �±‹†°…ð}±üò ì†û ø± ¶†ë ¬° ¬ô°û|ÿ „ì†°ÿ ìõ°¬ ðË±|)mm(

aPìý†ðãýò ‹†°ð~âþ ¶†æðú ¬° ¬ô°û|ÿ| „ì†°ÿ ìõ°¬ ðË±|)mm(€|H|

…°{×†Ñ ì}õ¶È̂ ¤õÂú||)m(ô|Sºý� ì}õ¶È̂ ¤õÂú||)ged(

ìþ||‹†º~.  ÆŒÜ …üò °ô½ ìÛ~…° °¶õŽ ôüµû ¬° ¤õÂú|ÿ °ô¬̈†ðú|ÿ

Þ±¬ºýª ‹ú Ú±…° ²ü± …¶•: 

)ry.2mk/nat( 00.802=
s

Q 

)ceh/nat( 80.2=
s

Q

ì¥í^~ �ù±�ìþ1ô Îéþ °¤ýíþ2|: �±�ô°¬ ¤	î °¶õ
 ð�ºþ �² Ö±¶�ü¼ ¬° ¤õÂú|ÿ ��±ü³ °ô¬̈�ðú|ÿ Þ±¬ºýª �ú °ô½|ø�ÿ {	±�þ �� �¶}×�¬û �² ¶�ì�ðú|ÿ �ÆçÎ�� �Ó±�Öý�üþ

²ìýò|ºñ�¶þ Þ�°�±¬ÿ - ¶�ë �ù�°ï - ºí�°û|ÿ ¬ôï 88

�~ôë 4- {Ïýýò ìý³�ó {õèý~ °¶õ
 ¶�æðú ô Þç¹ Ö±¶�ü¼ ̈�á

¤õÂú|ÿ ��±ü³ °ô¬̈�ðú|ÿ Þ±¬ºýª �ú °ô½CAISPM| 

Qs(m3/
km2.yr)

Þç|¹

Ö±¶�ü¼

Qs(ton
/hec)

ì·�¤�

)øß}�°(

ì·�¤� °¶õ


Þê|{õèý~ÿ

){ò(

SDR
(%)

Ö±¶�ü¼ °¶õ


�²

¨±ô�þ

¤õÂú

){ò(

76/335 IV 70/9 49791 14/67 6/245971 30/91 76/74 60/971

43

�~ôë 5- ðí±û|ÿ ìñËõ° º~û ø± üà �² Â±�ü� ì~ë �}�ð·ýê

Ö±¶�ü¼||)MPE(¬° ¤õÂú|ÿ ��±ü³ °ô¬̈�ðú|ÿ Þ±¬ºýª|

Y I Xa

31/1 642/0 45/0 74/0



{¿õü± 9 ìÛ†ü·ú|ÿ ìý³…ó °¶õŽ|¬øþ ø± üà …² ì~ë|ø†ÿ ‹ú|Þ†°

â±Ö}ú º~û ¬° {¥ÛýÜ °… ð»†ó ìþ|¬ø~.|

88--  ðð}}ýýœœúú||ââýý±±ÿÿ

²ìýò|ºñ†¶þ üà Î†ìê ìùî ô …¶†¶þ ¬° ì~ü±ü• ¤õÂú|ÿ „‹±ü³

…¶• Þú ‹± º±…üÈ ô Ö±…üñ~ø†ÿ Öý³üßþ Þú ¬° „ó ‹ú ôÚõÑ ìþ|�ýõð~ð~

{†‡÷ý± ìþ|â̄…°¬. ¬° ìñ†ÆÛþ Þú º±…üÈ …Úéýíþ ÷†‹}þ ¬…°ð~€ ²ìýò|ºñ†¶þ

ìùí}±üò Î†ìê {Ïýýò|Þññ~û|ÿ �}†ð·ýê ¤õÂú|ÿ „‹±ü³ ìþ|‹†º~. …Òé�

º±…üÈ Öý³üßþ ô …Þõèõ´üßþ ¤õÂú|ÿ „‹±ü³ ì·}Ûýî ü† Òý±ì·}Ûýî ‹†

ôÂÏý• ¶ñä|ºñ†¶þ ô ¶†̈}í†ðþ ¶†²ð~ø†ÿ ²ìýò|ºñ†¶þ …°{Œ†É

¬…°ð~. ø± üà …² ì~ë|ø†ÿ ‹ú|Þ†° â±Ö}ú º~û ¬° …üò {¥ÛýÜ€ ‹± …¶†¹

üß·±ÿ …² �†°…ì}±ø†€ ìý³…ó °¶õŽ|¬øþ ¤õÂú|ÿ „‹±ü³ °… ìõ°¬

‹±°̂¶þ Ú±…° ìþ|¬øñ~. °ô½|CAISPM‹† ¬°ðË± â±Ö}ò ‹ý»}±üò

Îõ…ìê °¶õŽ|²…üþ )ðú Î†ìê( ìþ|{õ…ð~ ‹ú|Îñõ…ó ì~èþ ìñ†¶� Úéí~…¬

ºõ¬. ¬ô ì~ë ¬üã± ‹† {õ›ú̂ ‹ú {Ï~…¬ Þî Îõ…ìê ¬°âý± ²ü†¬ Ú†‹ê

…Æíýñ†ó ðý·}ñ~. ‹±…ÿ ðíõðú€ ¬° °ô½ Öõ°ðýú �}†ð·ýê Ö±¶†ü¼|�̄ü±ÿ

¤õÂú ì~ ̂ðË± Ú±…° ðíþ|âý±¬ ô …â± ¬ô ìñÇÛú Þú …² ðË± Îõ…ìê ì±‹õÉ

‹ú Ö±ìõë üß·†ó ‹õ¬û ôèþ …² ðË± º±…üÈ ²ìýò|ºñ†¶þ€ ̈†á|ºñ†¶þ ô

�õº¼ âý†øþ ì}×†ô– ‹†ºñ~€ ìý³…ó °¶õŽ {õèý~ÿ „ðù† üß·†ó

‹±„ô°¬ ̈õ…ø~ º~. ‹~üò {±{ý� …üò ì~ë ‹±…ÿ ‹±„ô°¬ ìý³…ó

°¶õŽ|¬øþ ¤õÂú|ø†€ ìñ†¶� ð©õ…ø~ ‹õ¬.

|  99--  {{ÛÛ~~üü±±  ôô  {{»»ßß^^±±

‹ú|…üò|ô¶ýéú …² ¶±Þ†° ̈†ðî ð†øý~ ìù±ô°²…ó€ Þú Þ†°ø†ÿ

Þ†ì�ýõ{±ÿ ìÛ†èú °… …ðœ†ï ¬…¬ð~€ ¾íýí†ðú {»ß±̂ ô Ú~°¬…ðþ ìýã±¬¬. 

| 

ìì±±……››ÐÐ

°Ö�øþ� §.� 2831�"Ö±¶†ü¼ „‹þ ô Þñ}±ë „ó" …ð}»†°…–¬…ð»ã†û {ù±…ó€

Ÿ†’ Ÿù†°ï€ 476Á.|

Úù±ì�ó� 
. ô ��©Ã±� §.� 3831�"…¾ç§ °ô…‹È º~–̂-ì~–̂- Ö±…ô…ðþ

‹†°ð~âþ ¬° …ü±…ó"ð»±üú|ÿ Îéõï ô Öñõó ô Þ»†ô°²ÿ ô ìñ†‹Ð ÆŒýÏþ€ ›é~

ø»}î€ ºí†°û|ÿ ¬ôï: 1-31.|

ì¥·ñþ ¶�°ôÿ� ï.� 0831�"¬°¶ñ†ìú|ÿ ì~ü±ü• ¤õÂú|ø†ÿ „‹±ü³"

¬…ð»ñ†ìú|ÿ ìñ†‹Ð ÆŒýÏþ€ ¬…ð»ã†û {ù±…ó.|

ì©}�°ÿ� �.� 3831�"‹±^°¶þ …ìß†ó|¶ñœþ ô ÆŒÛú|‹ñ~ÿ ô…¤~ø†ÿ ¶ñãþ

¤·†¹ ‹ú Ö±¶†ü¼ ‹† …¶}×†¬û …² ¬…¬û|ø†ÿ ì†øõ…°ø†ÿ èñ~¶•"|MT

�µôø»ß~û|ÿ ¤×†Ê• ̈†á ô „‹©ý³¬…°ÿ {ù±…ó€ 531Á.|

²ìýò|ºñ�¶þ Þ�°�±¬ÿ - ¶�ë �ù�°ï - ºí�°û|ÿ ¬ôï98

ì¥í^~ �ù±�ìþ1ô Îéþ °¤ýíþ2|: �±�ô°¬ ¤	î °¶õ
 ð�ºþ �² Ö±¶�ü¼ ¬° ¤õÂú|ÿ ��±ü³ °ô¬̈�ðú|ÿ Þ±¬ºýª �ú °ô½|ø�ÿ {	±�þ �� �¶}×�¬û �² ¶�ì�ðú|ÿ �ÆçÎ�� �Ó±�Öý�üþ

{¿õü±| ||9- ìÛ�ü·ú|ÿ ìý³�ó °¶õ
|¬øþ ø± üà �² ì~ë|ø�ÿ {	±�þ ¬°

¤õÂú|ÿ ��±ü³ °ô¬̈�ðú|ÿ Þ±¬ºýª|

Gavrilovic, Z., 1988, "The use of an empirical
method (Erosion potential method) for calculating
sediment production and transportation in unstudied
or torrential streams(", International Conference on
river regime, Institute for the Development of Water
Resources, "Jaroslav Cerni", Belgrade

Tajbakhsh, S. M. & Meamarian, H., 2003, "The
sediment yield potential estimation of Fariabad and
Kordian watersheds using MPSIAC model in the
GIS framework", Map Asia Conference


