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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.

{¿õü± 1- {¿õü± ì�øõ�°û|�ÿ ¤õÂú|ÿ ��±ü³ °ô¬̈�ðú|ÿ Þ±¬ºýª|

Archive of SID

www.SID.ir

www.SID.ir


22--  ììõõ……¬¬  ôô  °°ôô½½||øø††

‹ú|¬èýê {Ï~…¬ ²ü†¬ ¬…¬û|ø†ÿ ìõö÷±̂ ¬° Ö±¶†ü¼ ̈†á ô ÖÏ†̂ë ‹õ¬ó ô

{Óýý±�̄ü±ÿ „ðù†€ ¶†ì†ðú|ÿ …ÆçÎ†– ›Ó±…Öý†üþ ‹ú Îñõ…ó …‹³…°ÿ ì×ý~

¬° …°²ü†‹þ ô ¤ê ‹·ý†°ÿ …² ì·†ê̂ ì±‹õÉ ‹ú ìñ†‹Ð ÆŒýÏþ …¶}×†¬û

ìþ|ºõ¬. ¬° …‹}~… ‹±…ÿ „ì†¬û|¶†²ÿ ¬…¬û|ø†ÿ ì†øõ…°û|…ÿ ô …ðœ†ï

�ý¼|�±¬…²½|ø†ÿ æ²ï€ …² Îß̧|ø†ÿ øõ…üþ€ ðÛ»ú|ø†ÿ ²ìýò|ºñ†¶þ

ô {õ�õâ±…Öþ ›ù• …ðÇŒ†Ý ¬ÚýÜ ì±²ø† …¶}×†¬û º~. ì±² ô…¤~ø†ÿ

¶ñãþ ¬° Îíéý†– ¾¥±…üþ ìõ°¬ ‹±°̂¶þ ô ¬° ‹±̈þ ìñ†ÆÜ …¾ç§

â±¬ü~. ô…¤~ø†ÿ Þçó ¶ñä|ºñ†¶þ ¬° ìñÇÛú {Ïýýò ô {Ï~…¬ 01 ðÛÇú

…² ø± ô…¤~ ‹ú|ìñËõ° ‹†²¬ü~€ ÷Œ• …ÆçÎ†– ¬ÚýÜ|{± ô ðíõðú|‹±¬…°ÿ

…ð}©†Ž â±¬ü~. ¬° …ð}©†Ž ðÛ†É€ Îçôû ‹± ðÛ»ú|ÿ °Úõìþ

²ìýò|ºñ†¶þ …² ðÛ»ú|ÿ °…û|ø† ô …èãõ°ü}î ì·†Ö• ¬° ð±ï …Ö³…°|

SIWLI …¶}×†¬û º~. |

°̈·†°û|ÿ ¶ñãþ …¾éþ ø± ¶†²ð~ ‹† {õ›ú̂ ‹ú Ú†‹ê {íý³ ‹õ¬ó „ó ‹±

°ôÿ {¿õü±€ ð†ºþ …² {±Þý� °ðä ìœ†²ÿ ìñ†¶�€ ìõ°¬ ðíõðú|

‹±¬…°ÿ Ú±…° â±Ö•. {¿õü± ìõ°¬ …¶}×†¬û üà Ÿ†’ °ðãþ ¬° ìÛý†¹

00052/1 ‹† {±Þý� °ðä ìœ†²ÿ …² ‹†ð~ø†ÿ 7€ 4 ô 1 ‹õ¬ Þú ‹ú|{±{ý� ‹ú

°ðä|ø†ÿ Ú±ì³€ ¶Œ³ ô „‹þ ð·Œ• ¬…¬û º~û ‹õ¬ð~. ¬…¬û|ø†ÿ

ì†øõ…°û|…ÿ ìõ°¬ …¶}×†¬û ¬° …üò {¥ÛýÜ üà �ñœ±û|ÿ 0001*0501›³Š

{¿õü± …² â̄° 04-261 …¶• Þú ì±‹õÉ ‹ú ¶†ë 3002 ì†øõ…°û|ÿ

èñ~¶• 7 ‹† ¶ñœñ~û|ÿ …üþ {þ …ï ì˜Œ•||)sulP reppaM citamehT

decnahnE:+MTE(‹~ôó �õº¼ …‹± ìþ|‹†º~ ô ì±…¤ê �±¬…²½

²ü± ‹±…ÿ …üò ¬…¬û|ø† ¾õ°– â±Ö•: …² ðÛ»ú|ÿ {õ�õâ±…Öþ ‹† ìÛý†¹

00052/1 ìñÇÛú ‹ú|Îñõ…ó ì±›Ð …¾éþ …üœ†¬ ¶ý·}î ì©}¿†– ‹±…ÿ

¶†ü± æüú|ø†ÿ …ÆçÎ†{þ ô …üœ†¬ ´õ̂°Ö±ð̧ {¿†ôü± ì†øõ…°û|…ÿ

…¶}×†¬û º~. ¶ý·}î {¿õü± …ð}©†‹þ ºŒßú|‹ñ~ÿ Ú†î̂|…è³…ôüú ¬° ìñ†ÆÜ

Òý± ÚÇŒþ )rotacreM esrevsnarT lasrevinU :MTU(ô ¶Ç¦

ìŒñ†ÿ …°{×†Î†– ìÇ†‹Ü ‹† ðÛ»ú|ø†ÿ 00052/1 ¶†²ì†ó ðÛ»ú|‹±¬…°ÿ

||84SGW| )ð†ï Ú†Ÿþ Þú …ü±…ó ¬° „ó ô…ÚÐ º~û …¶•( …ð}©†Ž â±¬ü~.

‹±…ÿ …üò Þ†° …‹}~… æüú|ø†ÿ …ÆçÎ†{þ ìõ›õ¬ ¬° ì¥ýÈ ð±ï|…Ö³…°

ìýß±ô…¶}ý»ò||)noitatsorciM(‹† Ö±ì• ¬ÿ ›þ …ó||)ngd(‹ú

ì¥ýÈ ð±ï …Ö³…° ìŒñ† )SIWLI(ìñ}Ûê ô ‹ú|°ô½ ðÛ†É Þñ}±ë ì»}±á

ì©}¿†–|¬…° º~ð~ )ì©}†°ÿ 3831(.|

33--  ìì~~ëë||  ||||))CCAAIISSPPMM((||||  

¬° °ô½ |CAISPM{†‡÷ý± ô ðÛ¼ ðú Î†ìê ìùî ô ìõö÷± ¬° Ö±¶†ü¼

¨†á ô {õèý~ °¶õŽ )›~ôë 1( ¬° ¤õÂú|ÿ „‹±ü³ …°²ü†‹þ ìþ|â±¬¬ ô

‹·}ú ‹ú º~^– ô ÂÏØ ø± Î†ìê€ …ì}ý†² ü† Î~¬ÿ ‹† {õ›^ú ‹ú °…‹Çú|…ÿ

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 48

{¿õü± 2- ðÛ»ú|ÿ ²ìýò|ºñ�¶þ ¤õÂú|ÿ ��±ü³ °ô¬̈�ðú|ÿ Þ±¬ºýª|

Archive of SID

www.SID.ir

www.SID.ir


¨†Á ‹ú „ó ¬…¬û ìþ|ºõ¬. …² ìœíõÑ …ì}ý†²…– ü† …Î~…¬ ‹ú|¬¶• „ì~û ‹±…ÿ

Îõ…ìê ì©}éØ ìý³…ó °¶õŽ|¬øþ ¤õÂú ‹±„ô°¬ ìþ|â±¬¬ )°Ö†øþ

2831(.|

33--11--  ²²ììýýòò||ººññ††¶¶þþ  ¶¶ÇÇ¥¥þþ

‹·}ú ‹ú …üñßú ìÛ†ôì• ¶ñä ¬° ìÛ†‹ê Ö±¶†ü¼ ‹ú Ÿú …ð~…²û|…ÿ ‹†º~

…² ¬°›†{þ ‹ýò ¾×± {† 01 …¶}×†¬û ìþ|ºõ¬. ‹±…ÿ {Ïýýò ìÛ~…° …üò Î†ìê ‹†

{õ›^ú ‹ú ðÛ»ú|ÿ ²ìýò|ºñ†¶þ ìñÇÛú€ ì·†¤• {¥• …ºÓ†ë ø± ¶†²ð~

ì»©^À ô ì}õ¶^È ìÛ~…° Î†ìê …² Æ±üÜ ìý†ðãýò ô²ðþ ì¥†¶Œú â±¬ü~

)67/5|=||1x(. æ²ï ‹ú ®Þ± …¶• Þú ¶†²ð~ø†ÿ �†‹~û )ì†°ó(€ „¶í†°ÿ

)¶ñä „øà(€ â¡·†°…ó )ì†°ó ô â¢(€ ‹©¼ âõ°ÿ …² ¶†²ð~ ìý»†ó

)¶ñä „øà( ô ¶†²ð~ ìý»†ó )ì†°ó( ‹ú {±{ý� …² Ú~üî ‹ú ›~ü~ ¬°

ìñÇÛú|ÿ ìõ°¬ ‹±^°¶þ °̈ñíõó ¬…°ð~ ){¿õü±ø†ÿ 3€ 4€ 5€ 6 ô 7(.|

33--22--  ̈̈††áá

‹† {õ›^ú ‹ú ‹±^°¶þ|ø† ô „²ì†ü¼|ø†ÿ …ðœ†ï º~û Îõ…ìê ìõö÷± ‹± |K

)Ö±¶†ü¼|�̄ü±ÿ ̈†á ¬° °ô½|ELSU( ‹†Ö•€ ¶†̈}í†ó€ ìý³…ó ì†¬^û|ÿ

„èþ ô {±…ô…üþ ̈†á {Ïýýò º~ð~. ‹±…ÿ ̈†á ¬°›ú|ÿ °¶õŽ|¬øþ ‹ýò

¾×± {† 01 …ð}©†Ž â±¬ü~ Þú ‹† {õ›^ú ‹ú ðÛ»ú|ÿ ̈†á|ºñ†¶þ ¤õÂú€

ì·†¤• {¥• …ºÓ†ë ø± â±ôû …² ̈†á ì»©^À ô ì}õ¶^È ìÛ~…° „ó …²

Æ±üÜ ìý†ðãýò ô²ðþ ì¥†¶Œú â±¬ü~ )2/|5||=2x(

33--33--  ……ÚÚééýýîî

‹±…ÿ ‹ú|¬¶• „ô°¬ó ìÛ~…° ‹†°½ º¼ ¶†Î}ú ‹† ¬ô°û|ÿ ‹±â»•

¬ô ¶†ë€ …² ¬…¬û|ø†ÿ ìñ¥ñþ º~–̂€ ì~–̂€ Ö±…ô…ðþ )ycneuqerF-

noitaruD-ytisnetnI :FDI(|| …¶}×†¬û â±¬ü~ )Úù±ì†ó ô „‹©Ã±

3831(. …üò Î†ìê Þú …ì}ý†²ÿ ‹ýò ¾×± {† 01 ¬…°¬ ¬° ¤õÂú|ÿ „‹±ü³

²ìýò|ºñ�¶þ Þ�°�±¬ÿ - ¶�ë �ù�°ï - ºí�°û|ÿ ¬ôï58

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

�~ôë1- Îõ�ìê ìõ÷± �± Ö±¶�ü¼ ¬° ì~ëCAISPM

º±§ ìÏ�¬èú Îõ�ìê ìõ÷± ºí�°û

1Y=¶ñä|ø�ÿ ¤·�¹ �ú
Ö±¶�ü¼

X1=Y1 ²ìýò ºñ�¶þ ¶Ç¥þ 1

K=Ö±¶�ü¼ �̄ü±ÿ ̈�á X2=16.67K ¨�á 2

2P=��°½ 6¶�Î}ú ��
¬ô°û|ÿ �±â»� ¶�ë

X3=0.2P2 �Úéýî 3

R=�°{×�Ñ °ô�ð� pQ

=ôüµû|ÿ �ýà ¬° üà ¶�ë

X4=0.006R+
10QP

°ô�ð� 4

S=¬°¾~ ºý� X5=0.33S {õ�õâ±�Öþ 5

bP=¬°¾~ ²ìýò è©� X6=0.2Pb �õº¼ ²ìýò 6

CP=¬°¾~ �¶í�ðú){��(
ì¥¿õë

X7=20-
0.2PC

Þ�°�±ÿ ²ìýò 7

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
¨ñ~Úþ ¬° °ô½ MLB

X9=1.67SSF
g

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~

�¶í�°ÿ( °� �ú ¾õ°� Î±Âþ ÚÇÐ Þ±¬û �¶� )ðã�û �ú ¶í� �ñõ(|

{¿õü± 5- ðí�üþ �² ¶�²ð~ â¡·�°�ó ) ðã�û �ú ¶í� �ñõ Ò±(|
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°ô¬̈†ðú|ÿ Þ±¬ºýª ‹±…‹± 39/||4=3x| ‹ú ¬¶• „ì~.|

44--33--  °°ôô……ðð††ŽŽ

¶ñä ô ̈†á ¬° ìÇ†èÏ†– øý~°ôèõ´üà ¤õÂú|ø†ÿ „‹±ü³ ¬°

ìÛ~…° {Œ~üê ‹†°½ ‹ú °ô…ð†Ž ¶Ç¥þ ‹·ý†° ìõö÷±ð~. ¬° °ô½|

CAISPM …ì}ý†² °ô…ð†Ž ‹ýò ¾×± {† 01 ì}Óý^± …¶•. ̈†á|ø†ÿ ¤õÂú

…² è¥†Í øý~°ôèõ´üßþ ¬° ¶ú â±ôû B| €|C|  ô|DÞú ‹ú {±{ý� ¬…°…ÿ {õ…ó

{õèý~ °ô…ð†Ž ì}õ¶^È€ ²ü†¬ ô ̈ýéþ ²ü†¬ð~€ Ú±…° ìþ|âý±ð~ ){¿õü± 8(€

¤~^…Úê º~^– ð×õ® ¶Ç¥þ )rh/mc(¬° …üò â±ôû|ø† ‹ú|{±{ý� 26/7-

18/3€ 18/3-72/1 ô Þí}± …² 72/1 ìþ|‹†º~. ‹±…ÿ {Ïýýò …ì}ý†² °ô…ð†Ž ô {†‡÷ý±

„ó ¬° {õèý~ °¶õŽ€ ‹† {õ›^ú ‹ú ðÛ»ú|ÿ â±ôû|ø†ÿ øý~°ôèõ´üßþ ̈†á

){¿õü± 8(€ ì·†¤• {¥• …ºÓ†ë ø± â±ôû ì»©^À ô ìÛ~…° ì}õ¶^È „ó

…² Æ±üÜ ìý†ðãýò ô²ðþ ì¥†¶Œú â±¬ü~ )9/|6=|4x(| 

55--  33--  {{õõ�Žõõââ±±……ÖÖþþ

…øíý•̂ ºý� ô {õ�õâ±…Öþ ¬° Ö±¶†ü¼ ̈†á ‹†Î™ º~û …¶• Þú

¬° °ô½|CAISPM…ì}ý†² „ó ‹ýò ¾×± {† 02 ¬° ðË± â±Ö}ú ºõ¬. Î~¬

¾×± ‹±…ÿ ìñ†ÆÜ ‹† ºý� Þí}± …² 3 ¬°¾~ ô ¬º•|ø†ÿ „‹±Ö}þ

â·}±¬û ô Î~¬ 02 ‹±…ÿ ìñ†ÆÜ Þõø·}†ðþ ‹† ºý� ²ü†¬€ ‹ý¼ …² 03

¬°¾~ ìþ|‹†º~. …‹}~… ‹† …¶}×†¬û …² ì~ë °Úõìþ …°{×†Ñ

)|ledoM noitavelE latigiD :MED(| ðÛ»ú|ÿ ºý� ‹ú|¬¶• „ì~

Þú ¶�̧ ‹† Â±Ž „ó ¬° Î~¬ 33/0 Î†ìê {õ�õâ±…Öþ ì¥†¶Œú â±¬ü~

)11/8||=|5x(

66--33--  �Žõõºº¼¼  ²²ììýýòò|

ìñËõ° …² �õº¼ ²ìýò ÎŒ†°– …² ø± âõðú �õº»þ …¶• Þú ̈†á °…

¬° ìÛ†‹ê Îõ…ìê Ö±¶†üñ~û ì†ðñ~ Â±‹ú€ ÚÇ±…– ‹†°…ó€ °ô…ð†Ž ô ‹†¬

¤×†Ê• ðí†ü~€ …èŒ}ú �õº¼ âý†øþ ¬° …ôèõü• ìþ|‹†º~. ‹±…ÿ Î†ìê

�õº¼ ²ìýò€ ¬°›ú|ÿ °¶õŽ|¬øþ ‹ýò 01- {† 01 ¬° ðË± â±Ö}ú º~.

…ì}ý†² Î†ìê �õº¼ ²ìýò ¬°¾~ÿ …² ²ìýñù†ÿ è©• ô ‹~ôó �õº¼

…¶• Þú ‹† {õ›ú̂ ‹ú ðÛ»ú ô â³…°½ �õº¼ âý†øþ ìñÇÛú ô ‹†²¬ü~ø†ÿ

¾¥±…üþ€ ì·†¤• {¥• …ºÓ†ë ø± â±ôû …² „ðù† ì»©À̂ ô ìÛ~…°

ì}õ¶^È „ó …² Æ±üÜ ìý†ðãýò ô²ðþ ì¥†¶Œú â±¬ü~ )85/|7=||6x|(

77--33--  ÞÞ††°°‹‹±±ÿÿ  ²²ììýýòò

ÖÏ†èý^•|ø†ÿ …ð·†ó …² ²ì†ðþ Þú º±ôÑ ‹ú ‹ù±û|‹±¬…°ÿ …² ²ìýò ðíõ¬ ¬°

›ù• {»~ü~ Ö±¶†ü¼ ‹õ¬û ô ìý³…ó …üò Ö±¶†ü¼ ‹† ‹ù±û|‹±¬…°ÿ ‹ý»}±

…Ö³…ü¼ ̈õ…ø~ ü†Ö•. …üò Î†ìê ¬° ¤õÂú|ÿ „‹±ü³ °ô¬̈†ðú|ÿ Þ±¬ºýª

‹† {õ›^ú ‹ú ¬°¾~ „¶í†ðú ){†ž( ì¥¿õë ¬° ø± ðõÑ �õº¼ ô ‹†²¬ü~ø†ÿ

¾¥±…üþ ô â³…°½ �õº¼ âý†øþ ì¥†¶Œú â±¬ü~. )91/|11=||7x| (

88--33--  ôôÂÂÏÏýý••  ÖÖ±±¶¶††üü¼¼

‹ú|¬èýê …øíý•̂ ôÂÏý• Ö±¶†ü¼ ¬° {õèý~ °¶õŽ …ì}ý†² „ó ‹ýò

¾×± {† 52 ì}Óý±̂ ìþ|‹†º~. ‹±…ÿ {Ïýýò …ì}ý†² ôÂÏý• ÖÏéþ Ö±¶†ü¼ …²

…ì}ý†² Î†ìê ¶Ç¥þ ¨†á °ô½ …¬…°û|ÿ ì~ü±ü• …°…Âþ

):MLB tnemeganaM dnaL fo uaeruB(…¶}×†¬û ìþ|ºõ¬ Þú

¨õ¬ ø×• Î†ìê °… º†ìê ìþ|â±¬¬: ¤±Þ• {õ¬û|ÿ ̈†á€ �õº¼

æºŒ±å€ �õº¼ ¶ñãþ ¶Ç¦ ²ìýò€ ÚÇÏ†– ¶ñãþ ¶©• º~û€

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 68

{¿õü± 6- ðí�üþ �² ¶�²ð~ â¡·�°�ó ô �©¼ âõ°ÿ ô ðý³ ¬°û {ñä

ºý±ô�ó� °ô¬̈�ðú Þ±¬ ºýª� ) ðã�û �ú ¶í� Ò±(|

{¿õü± 7- ðí�üþ �² �©¼ âõ°ÿ ô ¶�²ð~ ìý»�ó� )ðã�û �ú ¶í� ºí�ë(
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ºý†°ø†ÿ ¶Ç¥þ€ Ö±ï „‹±…øú|ø† ô {õ¶Ïú|ÿ Ö±¶†ü¼ ̈ñ~Úþ.

ð}ýœú|ÿ ì±‹õÉ ‹ú …üò Î†ìê ‹† {õ›ú̂ ‹ú ‹†²¬ü~ø†ÿ ¾¥±…üþ …² ¤õÂú

ô ì·†¤• {¥• …ºÓ†ë ø± üà …² …ðõ…Ñ Ö±¶†ü¼€ ì»©À̂ ô ìÛ~…°

ì}õ¶^È ø± Î†ìê …² Æ±üÜ ìý†ðãýò ô²ðþ ì¥†¶Œú â±¬ü~. )81/|41=||8x(

||99--33--  ÖÖ±±¶¶††üü¼¼  °°ôô¬¬̈̈††ððúú||……ÿÿ  ôô  ……ðð}}ÛÛ††ëë  °°¶¶õõŽŽ

…üò Ö±¶†ü¼ ð}ýœú|ÿ {©±ü� ô º·}ú º~ó ¬üõ…°û|ÿ „‹±…øú|ø†¶•

Þú ‹ý»}± ¬° ìõ…ÚÐ ¶ýç‹þ ô Ö¿õë �±„Ž ¾õ°– ìþ|�̄ü±¬ ô …ì}ý†²

ì±‹õÆú …² ¾×± {† 52 ¬° ðË± â±Ö}ú º~. ‹±…ÿ {Ïýýò …ì}ý†² …üò Î†ìê …²

ðí±û|ÿ ðù†üþ Ö±¶†ü¼ ̈ñ~Úþ Î†ìê ¶Ç¥þ ̈†á ¬° °ô½ …¬…°û|ÿ

ì~ü±ü• …°…Âþ||)MLB(…¶}×†¬û º~. ð}ýœú ‹† {õ›ú̂ ‹ú ‹†²¬ü~ø†ÿ

¾¥±…üþ …² ¤õÂú ô ì·†¤• {¥• …ºÓ†ë „ó …² Æ±üÜ ìý†ðãýò ô²ðþ

ì¥†¶Œú â±¬ü~. )8/|01 =||9x|(

|  44--  ‹‹±±„„ôô°°¬¬  {{õõèèýý~~  °°¶¶õõŽŽ

�̧ …² {Ïýýò …ì}ý†² ðú Î†ìê ®Þ±º~û ô ‹ú ¬¶• „ô°¬ó ìœíõÑ

ðí±…– „ðù†€ ‹ú|ìñËõ° {Ïýýò ìý³…ó °¶õŽ|²…üþ ¬° ø± üà …² …›³…ÿ

ô…¤~ …°…Âþ …² ›~ôë 2 …¶}×†¬û ìþ|ºõ¬€ …ì† ‹ú ›ù• …Îí†ë ¬Ú•̂

‹ý»}± …² °…‹Çú|ÿ ‹ýò ¬°›ú|ÿ °¶õŽ ¬øþ ô ìý³…ó {õèý~ °¶õŽ

…¶}×†¬û ìþ|â±¬¬:|

||R0353%e77/ 83 =SQ

Þú ¬° „ó |SQìý³…ó {õèý~ °¶õŽ||)ry.2mk/3m(||ô|R¬°›ú|ÿ

°¶õŽ|¬û|ÿ üÏñþ ìœíõÑ …ì}ý†²…– Îõ…ìê ðú|â†ðú ìþ|‹†º~.

›~ôë2 ›~ôë ð}†ü� ðù†üþ ì~ë CAISPMìþ|‹†º~. ›ù•

ì¥†¶Œú|ÿ °¶õŽ Þê ̂{õèý~ÿ ¤õÂú€ Î~¬ ì±‹õÉ ‹ú °¶õŽ ôüµû|ÿ

{õèý~ÿ ¬° ì·†¤• „ó ¤õÂú Â±Ž â±¬ü~û ô ‹± …¶†¹ ›~ôë 3

…ôèõü•|‹ñ~ÿ °¶õ‹³…üþ ìþ|â±¬¬.|

²ìýò|ºñ�¶þ Þ�°�±¬ÿ - ¶�ë �ù�°ï - ºí�°û|ÿ ¬ôï78

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± 8- ðÛ»ú|ÿ â±ôû|ø�ÿ øý~°ôèõ´üà ̈�á ¤õÂú|ÿ ��±ü³ °ô¬̈�ðú|ÿ Þ±¬ºýª|

�~ôë 2- �ì}ý�²�ñ~ÿ ø± üà �² ��°�ì}±ø�ÿ ì~ë|CAISPM|  ¬°

¤õÂú|ÿ ��±ü³ °ô¬̈�ðú|ÿ Þ±¬ºýª|

ì	íõÑ

Îõ�ìê

Ö±¶�ü¼

°ô¬̈�ðú|�ÿ 

ôÂÏý�

Ö±¶�ü¼ 

Þ�°�±ÿ

²ìýò

�õº¼

²ìýò

{õ�õâ±�Öþ

)ºý�(

°ô�ð� �Úéýî ¨�á ²ìýò|ºñ�¶þ 

¶Ç¥þ

29/47 8/01 81/41 91/11 85/7 11/8 09/6 39/4 2/5 67/5

�~ôë 3- ìý³�ó {õèý~ °¶õ ¶�æðú ô Þç¹ Ö±¶�ü¼ ̈�á ¬° ì~ë

CAISPM 

ðí±�� ð»�ó|¬øñ~û|ÿ º~�

°¶õ ¬øþ
{õèý~ °¶õ

¶�æ|ðú 
º~� °¶õ|¬øþ Ö±¶�ü¼

¨�á 

001< 9241< ¨ýéþ ²ü�¬ V6

001-57 9241-674 ²ü�¬ IV

57-05 674-832 ì}õ¶È III

05-52 832-59 Þî II

52 > 59 > ¨ýéþ Þî I
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55--  ðð··ŒŒ••  {{¥¥õõüüêê  °°¶¶õõŽŽ  ))ooiittaaRR  yyrreevviilleeDD  ttnneemmiiddeeSS  ::RRDDSS((

¬°¾~ÿ …² ìõ…¬ Ö±¶†ü¼|ü†Ö}ú Þú …² Æ±üÜ ¶ý·}î ²û|Þ»þ °ô¬̈†ðú ô

¶ýê ¬° ðù†ü• ‹ú ̈±ô›þ ¤õÂú|ÿ „‹±ü³ °ô¬̈†ðú|ÿ Þ±¬ºýª ìþ|°¶ñ~

…² Ö±ìõë {œ±‹þ ²ü± ì¥†¶Œú ìþ|â±¬¬| :||)3002 hshkabjaT(|| 

702%-)A(7.64=RDS

|Þú ¬° „ó …¹ ¬ÿ „°||)RDS(ð·Œ• ¬°¾~ {¥õüê °¶õŽ ô|A|

ì·†¤• ¤õÂú||)2elim(ìþ|‹†º~ )›~ôë 4(. |

66--  ìì~~ëë  �Ž}}††ðð··ýýêê  ÖÖ±±¶¶††üü¼¼||))MMPPEE((||||  

…üò °ô½ ‹±…ÿ …ôè̂ýò|‹†° ¬° Þñ×±…ð̧ ‹ýò|…èíééþ °´üî °ô¬̈†ðú

…°…̂ú â±¬ü~.||)8891 civolirvaG(¬° …üò °ô½ Ÿù†° ì»©¿̂ú

º†ìê Â±…ü� Ö±¶†ü¼ ¤õÂú|ÿ „‹±ü³)Y(€ Þ†°‹±ÿ ²ìýò|)aX(€

¤·†¶ý• ̈†á ‹ú Ö±¶†ü¼||)Y(ô ºý� ì}õ¶È̂ ¤õÂú||)I(||¬°

ô…¤~ø†ÿ ì©}éØ …°…Âþ ü† ¬° ºŒßú|ø†ÿ …üœ†¬ º~û€ ¬° ðÛ»ú|ÿ

ìõ°¬ ‹±°̂¶þ Ú±…° ìþ|âý±ð~. ø± Þ~…ï …² …üò Â±…ü� ¬…°…ÿ …›³…üþ

ø·}ñ~ Þú ‹ú ø± üà ðí±û|ÿ ìý†ðãýñþ …² 1/0 {† 1 ‹±…ÿY€ 50/0 {† 1 ‹±…ÿ

|aX| ô 52/0 {† 2 ‹±…ÿ|Y¬…¬û ìþ|ºõ¬. ºý� ì}õ¶È̂ ¤õÂú||)I(‹†

…¶}×†¬û …² ðÛ»ú|ø†ÿ {õ�õâ±…Öþ ‹ú|¬¶• ìþ|„ü~. ðí±û|ÿ ìñËõ° º~û

‹ú ø± üà …² Â±…ü� ì~ë �}†ð·ýê Ö±¶†ü¼||)MPE(¬° ¤õÂú|ÿ

„‹±ü³ °ô¬̈†ðú|ÿ Þ±¬ºýª ¬° ›~ôë 5 „ì~û …¶•.|

Þéý̂ú|ÿ Â±…ü� ÖõÝ ÆŒÜ …°²ºý†‹þ …ðœ†ï º~û ô Îõ…ìê ìõö÷± ¬°

ô…¤~ø†ÿ øý~°ôèõ´üßþ ¤õÂú€ {õ¶^È ð±ï|…Ö³…° …{õÞ~|| )DACotuA(|

ì¥†¶Œú ô ‹±…ÿ ø± ô…¤~ øý~°ôèõ´üßþ ¬° °…‹Çú|ÿ ²ü± Ú±…° â±Ö•.

)5.0I +Y(aX.Y=ZÞú ¬° „ó |ZÂ±ü� º~^– Ö±¶†ü¼ ‹õ¬û ô ‹±…ÿ

¤õÂú|ÿ „‹±ü³ °ô¬̈†ðú|ÿ Þ±¬ºýª 785/||= Z)º~^– Ö±¶†ü¼ ì}õ¶^È(

ì¥†¶Œú â±¬ü~. ‹† {Ïýýò ìÛ~…°|Zô ‹† …¶}×†¬û …² ìÏ†¬èú|ÿ

5.1Z.PHT=psW.|| ìÛ~…° Ö±¶†ü¼ ôüµû ‹±…ÿ ¤õÂú|ÿ „‹±ü³

°ô¬̈†ðú|ÿ Þ±¬ºýª ‹ú ¬¶• „ì~:|

)ry.2mk/3m(48.136=psW¬° …üò ìÏ†¬èú| T| Â±ü� ¬°›ú

¤±…°– ô|H…°{×†Ñ ì}õ¶^È ‹†°ð~âþ ¶†æðú||)mm(…¶•. ìÛ~…°|T…²

°…‹Çú|ÿ||5.0)1.0+01/t(=T‹ú ¬¶• ìþ|„ü~ Þú ¬° …üò °…‹Çú |t

ìý†ðãýò ¬°›ú ¤±…°– ¶†æðú ‹±¤·� ¶†ð}þ|â±…¬ ìþ|‹†º~|psW.

¬° ìÏ†¬èú|ÿ ‹†æ ‹ý†ðã± ìÛ~…° °¶õ‹þ …¶• Þú …² ‹·}± ̈õ¬ ›~… º~û

ô …ð}Û†ë ü†Ö}ú …¶•€ …ì†̂ øíú|ÿ …üò °¶õŽ ‹ú ðÛÇú|ÿ ̈±ô›þ ð©õ…ø~

°¶ý~. ì~ë �}†ð·ýê Ö±¶†ü¼||)MPE(ìý³…ó ì¥†¶Œú º~û {† …üò

ì±¤éú °… Ö±¶†ü¼ {éÛþ ìþ|Þñ~ ô {† °¶ý~ó ‹ú °¶õŽ ôüµû€ ì±¤éú|ÿ

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