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¡¾−Àªó´Ã¦È®ñ−©¾¢Ó ǿ−¯½ìó´¾−−ÕÄÍ Runoff ê†¢¾©¹¾¨ 
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£øÈ ṍÁ®® ó́²¾®¯½¡º®---À¢ˆº−Ä³³É¾−Õªö¡¢½Î¾©−Éº¨  2. ©É¾−º÷êö¡½¦¾© Áì½ ¡¾− ¦¿Í¸©ê†ª˜¤À¢ˆº− 

¡¾−¡¿−ö©¯½ìò´¾−−Õ−º¤ºº¡Á®® Â©¨Ã§ÉÀ¦̃−¦½Á©¤ Creager’s Curve  

¦ö´¡¾− Creager 

Q = (46 x 0.02832) x C x (0.3861 x A)a–1 

a  = 0.894 x(0.3861 x A) –0.048 

Q : ¯½ìò´¾−−ÕÄÍ¦ø¤¦÷© (m3/sec) 
 C : ¦¿¯½¦ò©Creager 

 A : À−œºê†ºÈ¾¤ÂªÈ¤ (km2) 
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C=40 ¦¿ìñ®»º®¸¼−−Õ−º¤ 100 ó̄ 

C=30 ¦¿ìñ®»º®¸¼−−Õ−º¤ 50 ó̄ 
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¡¾−¡¿−ö©¯½ìò´¾−−Õ−º¤ºº¡Á®® µøÈÃ−ì¾¸  

 

Ã−¸ñ−ê† 12/2/2004, ¡ö´Ä³³É¾, ¡½§¸¤º÷©¦¾¹½¡¿ Áì½ ¹ñ©«½¡¿Ä©É¦¿Àìñ©¡¾−¦É¾¤ 
´¾©«¾−Àªñ¡− ò¡Ä³³É¾¢º¤ì¾¸ ²¾¨ÄªÉ¡¾−»È¸´ ṍê¾¤©É¾−Àªñ¡− ò¡ì½¹¸È¾¤ìñ©«½®¾−ì¾¸ Áì½ 
µ† ÷̄È−. ´¾©«¾−Àªñ¡− ò¡Ä³³É¾©„¤¡È¾¸Ä©É¡¿− ö© £¸¾´ªÉº¤¡¾−²œ−«¾−¢º¤ºö¤¯½¡º®ªÈ¾¤Å©É¾−Ä³³É¾ 
Áì½ ©É¾−Àªñ¡− ò¡ À§†¤ªÉº¤ªº®¦½Îº¤£¸¾´ªÉº¤¡¾−²œ−«¾−©„¤¡È¾¸.  
 
´¾©ª¾ 17 ¢º¤´¾©«¾−Àªñ¡− ò¡Ä³³É¾ Ä©ÉÀ¸í¾¡È¼¸¡ñ® ¯½ìó´¾−−Õ−º¤ºº¡Á®® ¦¿ìñ®À¢̂º− £õ 
©„¤ìú÷´− š:  
 
´¾©ª¾ 17 ¯½ìò´¾−−Õ−º¤ºº¡Á®® 
1. ¯½ìò´¾−−Õ−º¤ºº¡Á®®¥½ªÉº¤«ô¡¥ñ©Á®È¤£õ©„¤− š, ª¾´¯½À²©¢º¤À¢̂º− ê†Ä©Éì½®÷Ã¸ÉµøÈ ¸ñ¡ê† 2. 
 

ª¾ª½ì¾¤: ¯½ìò´¾−−Õ−º¤ºº¡Á®® 

¯½À²©¢º¤ À¢̂º− ¯½ìò´¾−−Õ−º¤ºº¡Á®® 

£¸¾´¦È¼¤¦ø¤ ¯½ìò´¾−−Õ−º¤¦ø¤¦÷© ê†À¯ñ−Ä¯Ä©É (PMF) 

£¸¾´¦È¼¤¯¾−¡¾¤ ì½¹ Ȩ̀¾¤ PMF Áì½ £¸¾´À ñ̄−Ä¯Ä©É¯½ìò´¾− 
−Õ−º¤¯½¥¿ ó̄ »º®¸¼− 1/1,000 

£¸¾´¦È¼¤ªÔ ì½¹ Ȩ̀¾¤ PMF Áì½ £¸¾´À ñ̄−Ä¯Ä©É¯½ìò´¾− 
−Õ−º¤¯½¥¿ ó̄ »º®¸¼− 1/100 

 

2. ÁªÈì½À¢̂º−¥½ªÉº¤«õ¡Á®È¤¯½À²© Ã−°ö−À¦¨¹¾¨ê†ª¾´´¾²¾¨Íñ¤ê†£¾©£½À−Ä©ÉµÈ¾¤ ¦ö´À¹© 
¦ö´°ö−. ¡¾−²ò¥¾ ì½−¾À«ó¤°ö−À¦¨¹¾¨ê†º¾©À ñ̄−Ä¯Ä©É¥½ªÉº¤®Ò«õ¡¥¿¡ñ©²¼¤ÁªÈÀ¤̂º−Ä¢ê† ó́ µøÈÃ− 
À¸ì¾¡¾−¡Ò¦É¾¤. Á°−²ñ©ê½−¾Ã−º¾−¾£ö©Ã©ÅµøÈê¾¤À®œº¤ì÷È´À¢©−Õ«É¸´¥½ªÉº¤Ä©É ó́¡¾−¯½ 
À ó́−°ö−À¦¨¹¾¨ê†¥½ª¾´´¾ Áì½ °ö−À¦¨¹¾¨¹É¾¨Á»¤ªÒ§ò¸ò©¢º¤´½− ÷© ê† ó́°ö−´¾¥¾¡¡¾− 
²ñ¤ê½ì¾¨¢º¤À¢̂º−.  

ª¾ª½ì¾¤: ¡¾−¥ñ©¯½À²©¢º¤À¢̂º−  

¯½À²©¢º¤ À¢̂º− ¡¾−¦ø−À¦¨§ò¸ò© 
°ö−¡½êö®ªÒÀ¦©«½¡ò©, ¦ñ¤£ö´ Áì½ 

¦†¤Á¸©ìÉº´   

£¸¾´¦È¼¤¦ø¤ £¾©£½À− 
¥½ ó́¡¾−À²š´¢œ−Í¾¨  

ªÒÀ¦©«½¡ò©Œ¦ñ¤£ö´ Áì½/Íõ 
¦ó¤Á¸©ìÉº´ À²š´¢œ−µÈ¾¤Í¸¤Í¾¨.  

£¸¾´¦È¼¤¯¾−¡¾¤ £¾©£½À− 
¥½ ó́¡¾−À²š´¢œ−¯¾−¡¾¤ 

ªÒÀ¦©«½¡ò©Œ¦ñ¤£ö´ Áì½/Íõ ¦ó¤ 
Á¸©ìÉº´ À²š´¢œ−Ã−ì½©ñ®Ã©Î̂¤ 

£¸¾´¦È¼¤ªÔ £¾©£½À− 
¥½®Ò´ó¡¾−À²š´¢œ− 

ªÒÀ¦©«½¡ò©Œ¦ñ¤£ö´ Áì½/Íõ 
¦ó¤Á¸©ìÉº´ À²š´¢œ−Ã−ì½©ñ®ªÔ 
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ªö¸µÈ¾¤ ¡¾−®ñ−êõ¡ Ã−¡¾−ìö¤¦¿Í¸©¥÷©ê†ª̃¤À¢̂º−  

¡¾−®ñ−êõ¡ Ã−¡¾−ìö¤¦¿Í¸©¥÷©ê†ª˜¤À¢̂º− 
§̂Â£¤¡¾− −Õ¨º− Code  
¦¾¨−Õ −Õ¨º− (ºÈ¾¤ÂªÈ¤−Õ¨º−)  À− œºê†ºÈ¾¤ÂªÈ¤ 121 km2 
 
Á¢¸¤ ®ÒÁ¡É¸ À ṍº¤ ¹É¸¨§¾¨ ¥÷©§ö´Ã§ÉÄ³³É¾ À§̂º´ªÒ¡ñ®¦¾¨¦‰¤
®É¾− Ä¡É¥÷©À¢ˆº−  ®É¾−µøÈÀ»õº−¥ñ¡ ®É¾−−Õ¡ñ© 
 

ņ̃−ê† ¦¿Í¸© 3/12/2004 
£½−½¦¿Í¸© êó´¤¾−JICA: Kataoka, Ohuchi, Mochizuki, Nishimaki Yamamura, ;  DOE: Sanhya, 

Vithounlabandith;  PDIH: Thongdy, Kim 

 

¦½²¾®ê‰¸Ä¯ (¹ö−ê¾¤, Ä³³É¾ Áì½ º̂−Å) 

À¦˜−ê¾¤À¢í¾¹¾ ®É¾−−Õ¡ñ©  
¥¾¡¹É¸¨§¾¨¹¾¦¾´Á¨¡Ã§ÉÀ¸ì¾ 45 −¾êó ê¾¤ ø̄¨¾¤. ¥¾¡¦¾´Á¨¡À¢í¾Ä¯¹¾®É¾− ²øÃ§ Ã§ÉÀ¸ì¾ 20 −¾êó ê¾¤©ó−.  

¦½²¾®¡¾−Ã§ÉÄ³³É¾¢º¤®É¾−−Õ¡ñ© 
®É¾−−Õ¡ñ© ¦È¸−Í¾¨Á È́−Ã§ÉÄ³³É¾−Õµº© ÁªÈ´ó¥¿−¸−®ÒÍ¾¨.  

ê¾¤À¢í¾¹¾¥÷©ê†ª˜¤À»õº−¥ñ¡ 
´óê¾¤µÈ¾¤Ä¯¹¾¥÷©ê†ª˜¤À»õº−¥ñ¡ À§†¤Ä©É¢É¾´¹É¸¨¦¾¢¾−Õ¨º−. ê¾¤µÈ¾¤− šÁ´È−¯½§¾§ö−Ã§Éê¼¸Ä¯´¾¹¾−¾ Áì½ 
Ä»ÈÀ¢ö¾À¥í¾ ê†µøÈì¼®ª¾´−Õ¨º− Áì½ À ñ̄−ê¾¤Ä¯À®†¤−Õªö¡ª¾©−Õ¨º−. À®†¤ÁìÉ¸º¾©¥½¢É¾´¨¾¡Í¾¨ À ñ̄−ªí−Ã−ì½©ø±ö−. 
À¸ì¾ê†Ã§ÉµÈ¾¤¥¾¡®É¾−−Õ¡ñ© ¹¾ −Õªö¡ª¾© Á È́−  

ê¾¤À¢í¾¹¾¥÷©ê†ª˜¤À¢̂º− 
Á È́−Ã§Éê¾¤À¦˜−©¼¸ê†Ä¯¹¾−Õªö¡ª¾© ¥ö−»º©¥÷©ê†ª̃¤À¢ˆº− À§†¤Ä©É¢É¾´¢ö¸Ä´ÉêÈº−−Õ¨º−. ¦½²¾®ê¾¤ È̈¾¤ 
Ä¡ÉÅ¥÷©À¢ˆº− Á´È−À ñ̄− È̄¾Ä°È Áì½ ®Ò£õ¡ñ®µøÈ ¥÷©ê†ª˜¤À»õº−¥ñ¡ ê¾¤ì÷È´.  
À¸ì¾ê†Ã§É¨È¾¤¥¾¡¥÷©À»õº−¥ñ¡ ¹¾ ¥÷©ê†ª˜¤À¢ˆº−Á´È− ¯½´¾− 1 §‰¸Â´¤.  

¦½²¾®Í¾ ņ̃©Áê¡ì½©ñ®−Õ 
Í¾ ņ̃©Áê¡ì½©ñ®−ÕÁ È́−ª˜¤µøÈ®É¾−−Õ¡ñ©.  

 
²¾®: 

 
®É¾−−Õ¡ñ©   −Õªö¡ª¾©µøÈê¾¤À®šº¤Àêó¤¢º¤¥÷©ê†ª˜¤À»õº− 

¥ñ¡ÎÉº¨©¼¸ 
£º¤ÀÏõº¤±¾¨ ¦É¾¤¦¿ìñ®−¿Ã§É Ä³³É¾ 
−Õµº©Ã−À´ˆº¡Èº− 
À§†¤¯½¥÷®ñ−Á´È−®ÒÄ©É−¿ 
Ã§É°½ìò©Ä³³É¾ÁìÉ¸  

 
Á¡É¤¨¾¸¢œ−Ä¯ê¾¤À®œº¤Àêó¤ªˆ´ºó¡  ±¾¨§ö−ì½¯½ê¾− Áì½ £º¤ÀÏõº¤−¿ 

−ÕÀ¢í¾Ã¦È−¾ ê†µøÈê¾¤ì÷È´  
ê‰¤−¾ê†Àºö¾−Õ´¾¥¾¡£º¤ÀÏõº¤Ã−ì½©øÁìÉ
¤  
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ªö¸µÈ¾¤ ¡¾−®ñ−êõ¡ Ã−¡¾−ìö¤¦¿Í¸©¥÷©ê†ª̃¤À¢̂º−  

Á°−ê† ¦½Á©¤¥÷©ê†ª̃¤Â£¤¡¾− 
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ºö¤¯½¡º®¢º¤¯½ªø−ÕÀ¢í¾ (±¾¨/À¢̂º−, ¯½ªø−ÕÀ¢í¾, ºÈ¾¤ªö¡ª½¡º−) 

¦½²¾®¢º¤¥÷©ê†ª˜¤ ¯½ªø−ÕÀ¢í¾ 
¥÷©ê†ª˜¤ ¯½ªø−ÕÀ¢í¾ê†¡¿− ö©¥¾¡Á°−ê†À®†¤ÁìÉ¸À¯ñ−¥÷©ê†®ÒÀÏ¾½¦ö´, À²¾½ Ȩ̀¾±„¤§É¾¨Á´È−À ñ̄−ê‰¤−¾ ê†²¼¤. 
±„¤¢¸¾Á´È−À ñ̄−ª¾±„¤ê†§ñ− ȫ¡¹÷É´©É¸¨¯È¾Ä°È. Ã−ê¾¤ì÷È´ìö¤Ä¯Á´È−Àìš´À ñ̄−Á¡É¤. ê¾¤Àêó¤Ä¯Á´È−¢Éº−¢É¾¤²¼¤ Áì½ 
´ó®É¾−ÃÏÈª˜¤µøÈÄ¡ÉÁ È́−Õ±„¤¢¸¾. ó́¹ö−ê¾¤µøÈ±„¤¢¸¾ À§†¤Ä¯»º©®É¾−ÃÏÈ©„¤¡È¾¸. ¥÷©²ò¡ñ©µøÈ¥÷©ê†ª̃¤À¢ˆº−Á È́− 
N20o25’58.68”, E100o23’43.45 Áì½ ì½©ñ® EL.413m. 
´ó¥÷©ê†ª˜¤À¢ˆº−ê†À¯ñ−Ä¯Ä©Éºó¡¥÷©Î̂¤ê¾¤À®œº¤ì÷È´¢º¤¥÷©ê†Àìõº¡Ã Ȩ́Ã−Á°−ê†ê†¡È¾¸´¾¢É¾¤Àêó¤. ¥÷©ê†ª̃¤©„¤¡È¾¸´ó£¸¾´ 
¡ Ȩ́¾¤ Í¾¨¡ Ȩ̀¾ÎÉº¨Î̂¤. ¥÷©− šÁ È́−µøÈ¤ì½¹ Ȩ̀¾¤¡¾¤¢º¤²¾¡¦È¸−ê†À ñ̄−Á¡É¤, À§†¤´óì½©ñ®− Éº¨¡ Ȩ̀¾¥÷©ê†Àìõº¡¥¾¡Á°−ê† 
µøÈÀ®œº¤Àêó¤ ¯½´¾− 17m.  ¥÷©²ò¡ñ©¢º¤¥÷©−šÁ´È− N20o25’41.16”, E100o23’16.6 Áì½ ì½©ñ® EL.396m.  
¦½²¾®À¦̃−ê¾¤ Á È́− £õ¡ñ−¡ñ®¦½²¾®¢º¤¥÷©ê†ª˜¤ê†Àìõº¡Ä Ȩ́Ã−À®õº¤ªí−. 
¦½− ˜−À»ö¾«õ¡ Ȩ̀¾¥÷©ê†ª˜¤À¢̂º−ê†Àìõº¡Ã−À®œº¤ªí−Àêó¤Á°−ê†Á È́−¥÷©ê†ÀÏ¾½¦ö´, À²¾½ Ȩ̀¾À²¾½À»ö¾¦¾´¾©Ä©É£¸¾´¦ø¤ 
−Õªö¡ ¡ Ȩ̀¾©„¤¡ Ȩ̀¾´¾¢É¾¤Àêó¤.  

°ö−¡½êö®ªÒ¦†¤Á¸©ìÉº´  
£¸¾´¦ø¤¢º¤À¢̂º−Á È́−ªÉº¤ªÔ À²ˆº®ðÃ¹É«É¸´ê‰¤−¾ê† ó́µøÈê¾¤±„¤§É¾¨¢º¤¦¾¨−Õ.  
®Ò°ö−¡½êö®¹ ñ̈¤ê†»É¾¨Áë¤ªÒ¡¾−¹¾¯¾.  
´ó±¾¨§ö−ì½¯½ê¾− Áì½ £º¤ÀÏõº¤ À§†¤−¿−ÕÀ¢í¾¦øÈê‰¤−¾ê¾¤À®šº¤ì÷È´. 
ì½®ö®§ö−ì½¯½ê¾−©„¤¡È¾¸«õ¡−¿Ã§ÉÃ−§È¸¤À©õº− 6Œ10 Ã−ì½©ø±ö− Áì½ À©õº− 12Œ4 Ã−ì½©øÁìÉ¤. ²œ−ê†−¾ ó́ 30 Àëñ¡ª¾ 
Áì½ ó́Á°−ê†¥½¢½¹¨¾¨ºó¡ 50 À»ñ¡ª¾ À²̂ºÃ§ÉÃ−ì½©ø±ö−. ¥¾¡¡¾−§ñ¡«¾´§¾¸−¾¯½ìò´¾−−Õ  
¥½«õ¡−¿À¢í¾−¾Ã−ì½©øê†ÁìÉ¤ê†¦÷©. −Õê†Àºö¾´¾°½ìò©Ä³³É¾ µøÈÀ®œº¤ Àêó¤¢º¤À¢̂º−§ö−ì½¯½ê¾− 
ê†£¿À− õ¤À«ó¤£¸¾´ªÉº¤¡¾−−Õ¢º¤§ö−ì½¯½ê¾−  ¥½®Ò¦‰¤°ö−¡½êö®ªÒì½®ö®§ö−ì½ ¯½ê¾− Á É́ ÁªÈÃ−¨¾¸ì½©øÁìÉ¤. 
¡¾−Ã§É−ÕÀ¢í¾Ã−§ö−ì½¯½ê¾−¥½ªÉº¤«õ¡²ò¥¾ì½−¾Ã−À¦˜−¦½Á©¤¯½ìò´¾−−Õ Flow Duration Curve. 

 
²¾®: 

 
¥÷©ê†ª˜¤À¢ˆº−. ²¾®«È¾¨¥¾¡ê¾¤À®œûº¤Àêó¤ 
¦¾¨−Õ. ª¾±„¤§ñ−ê¾¤À®œº¤§É¾¨ Áì½ ²¼¤ 
´óê‰¤−¾ê¾¤±ñ¤¢¸¾ 

Ã−²œ−−Õ®Èº−¥÷©ª˜¤À¢ˆº− Ä©É²ö®¹ó−. 
±„¤¢¸¾ ¯ö¡¹÷É´©É¸¨¯È¾Ä°È 
(¥÷©©„¤¡È¾¸− šÄ©É«õ¡ Àìõº¡ 
À¯ñ−¥÷©ê†ª˜¤À¢ˆº−) 

ê¾¤À®œº¤Àêó¤¢º¤¦¾¨−ÕÁ´È−¢Éº−¢É¾¤ 
»¾®²¼¤  

¥÷©ê†ª˜¤À¢ˆº−ºó¡¥÷©Î̂¤ À¯ñ−¥÷©ê¾¤Àìõº¡. 
²¾®¥¾¡À®œº¤Àêó¤. £¸¾´¦ø¤−Õªö¡ 30 m.  

¥÷©ê¾¤Àìõº¡ê†ª˜¤À¢ˆº−. À£ˆº¤Ï¾¨®º¡ 
¥÷©ê†ª˜¤À¢ˆº− (¥÷©ê†ª˜¤− šÁ´È−®Ò«õ¡Àìõº¡)  

¥÷©ê¾¤Àìõº¡ê†ª˜¤À¢ˆº−. ²¾®ê¾¤À®œº¤ 
ì÷È´ ¢º¤¦¾¨−Õ  
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ê¾¤¦‰¤−Õ  (£º¤ÀÎõº¤/º÷®Â´¤, ºÈ¾¤−Õ−º−/ºÈ¾¤ì÷©£¸¾´©ñ−, êÒ£¸¾´©ñ−) 

¦½²¾® ª¾´ê¾¤¦‰¤−Õ  
£º¤ÀÏõº¤À ó̄©¥½«õ¡¡Ò¦É¾¤µøÈê¾¤±„¤¢¸¾. ê¾¤¦‰¤−ÕÁ È́−®Òêñ−Ä©É¦¿Í¸©, ÁªÈÄ©É°È¾−¡¾−¦ñ¤À¡©©É¸¨ª¾¥¾¡ê¾¤ ê†µøÈê¾¤ 
±„¤¢¸¾.  
ê¾¤¦‰¤−Õº¾©¨¾¸¯½´¾− 2 km, ÁªÈ¦½ìö®¢º¤²øÀ®†¤ÁìÉ¸º¾©¥½´ó£¸¾´À ñ̄−Ä¯Ä©ÉÃ−¡¾−¡Ò¦É¾¤ê¾¤¦‰¤−Õ− š.  
Ã−¡¾−ºº¡Á®®, ¥½ªÉº¤Ä©ÉÀºö¾Ã¥Ã¦È Ã−¡¾−¢÷©©ó−À²̂º¦É¾¤£º¤ÀÏõº¤À»ñ©Á−¸Ã©¥½ªÉº¤®Ò´ó°ö−¡½êö® ªÒ¹ö−ê¾¤ ê† ó́ 
µøÈ¹̃−ê¾¤±„¤¢¸¾.. 
¯½ìò´¾−−ÕÄÍ Q = 3.8 m3/s Ã−£¸¾´Ä¸ v = 1 m/s, ¢½Î¾©£º¤ÀÏõº¤¥½ªÉº¤Á È́− 2.0 m x 2.0 m. 
£¸¾´¥¿À¯ñ−ê†ªÉº¤ ó́°¾£º−¡ùó©¯ö¡¹÷É´£º¤ÀÏõº¤¥½ªÉº¤Ä©É²ò¥¾ì½−¾À¯ñ−¥÷©ÅÄ¯  

²¾®: 

 
ê¾¤ê†µøÈê¾¤±„¤¢¸¾¢º¤¦¾¨−Õ¦¾´¾©Ä¯ 
»º© ®É¾−¯½§¾§ö−, À§†¤°È¾−¥÷©ê†ª˜¤À¢ˆº− 
Áì½ À»õº−¥ñ¡−¿ºó¡  

£º¤ÀÏõº¤À¯ó©¥½µøÈì¼®ê¾¤À®œº¤ì÷È´¢º¤ 
À¦˜−ê¾¤  

ì½¹ Ȩ̀¾¤¥÷©À¢ˆº− Áì½ À»õº−¥ñ¡, ó́±¾¨§ö− 
ì½¯½ê¾− Áì½ £º¤ÀÏõº¤µøÈê¾¤ ±„¤§É¾¨. 
®¾¤§½− ò©¹ó−¡Ò£õ¡ñ−− š ¥½«õ¡−¿Ã§É ¦É¾¤£º¤ 
ÀÏõº¤¦¿ìñ®Ä³³É¾−Õªö¡  

 

À»õº−¥ñ¡ (À»õº−¥ñ¡Ä³³É¾, £º¤ÀÏõº¤êÉ¾¨À»õº−¥ñ¡, ¦½«¾−−óÄ³³É¾)  

¦½²¾®¢º¤¥÷©ê†ª˜¤À»õº−¥ñ¡ 
• 

• 
• 

•  

• 

• 
• 

• 

• 

¥÷©²ò¡ñ©ê†µøúì÷È´¥÷©ê†ª̃¤À»õº−¥ñ¡ÎÉº¨Î̂¤− ˜−Á È́− N20o25’51.31”, E100o22’43.01”, WL 364 (Trimble GPS Geo 
explorer CE Series). 
¥÷©ê†ª˜¤Á È́−ê¾¤ì÷È´−Õªö¡ª¾© ê¾¤¢É¾¤ ņ̃¤−Õ.  
ì½©ñ®−Õ−º¤¯½¥¿ ó̄Á´È−¦ø¤¯½´¾− 2 Á ñ́©¥¾¡¯½¥÷®ñ−, À»ñ©Á−¸Ã©¥½ì÷©ê†ª˜¤À»õº−¥ñ¡ìö¤ªÔÀê‰¾ê†¥½ªÔÄ©É Áì½ 
À²̂º¯Éº¤¡ñ−À»õº−¥ñ¡¥¾¡−Õ«É¸´, ¦½−̃−ºÈ¾¤−Õ ¯¾¡ºÈ¾¤ Áì½ ²œ−ê†À®œº¤ì÷È´ ¥½ªÉº¤Ä©ÉÀ»ñ©Ã¹É ó́²œ−ê†Ã¹¨ÈÀ²̂º »º¤»ñ® 
−ÕÃ©ÉÃ−À¸ì¾−Õ−º¤.  

ê¾¤Àìõº¡º̂−¢º¤¥÷©ê†ª˜¤À»õº−¥ñ¡  
´óê¾¤Àìõº¡º̂−ºó¡Ã−¡¾−À ñ̄−¥÷©ê†ª̃¤À»õº−¥ñ¡ µøÈê¾¤ì÷È´¢º¤¦¾¨−ÕÄ¯. ÁªÈÀ«ó¤Á−¸Ä©¡Òª¾´, ®Èº−©„¤¡È¾¸Á È́−ª˜¤ 

µøÈ®Èº−ê† ó́²œ−ê†²¼¤ Áì½ ´óê‰¤−¾µøÈê¾¤À®œº¤§É¾¨−¿ºó¡. Ã−ê¾¤Àìõº¡−š, 
ê¾¤¦‰¤−ÕªÉº¤«õ¡ºº¡Á®®µøÈê¾¤±„¤§É¾¨¢º¤Á È́−Õ Áì½ êÒ¦‰¤−Õ£¸¾´©ñ−¥½ªÉº¤−º−µøÈÀ¢©²œ−ê†ê‰¤−¾ Áì½ 
º¾© ó́Äì¨½¨¾¸. êñ¤Ïö©ÁìÉ¸ Áì¸ê¾¤¦‰¤−Õ¡Ò ó́£¸¾´ ¹ ÷̈É¤¨¾¡ Í¾¨. ñ́−À®ó¤ÁìÉ¸À¹ñ− Ȩ̀¾À¯ñ−¥÷©ê†ª˜¤ê†®ÒÀÏ¾½¦ö´.  
¥÷©²ò¡ñ©¢º¤¥÷©ê†ª˜¤À»õº−¥ñ¡ê¾¤Àìõº¡−šÁ È́− N20o25’57.77”, E100o22’16.03”, WL 350. 

¡¾− ņ̃©Áê¡¯½ìò´¾−−ÕÄÍ 
¡¾− ņ̃©Áê¡¯½ìò´¾−−¿Ä¹øÁ´È−Ä©ÉÀ»ñ©µøÈÃ− ņ̃−ê† 3/12/2004 Ã−¥÷©ª̃¤Í¾ ņ̃©Áê¡−Õ.  
Q = XXXX m3/s (current meter) 

¡¿ìñ¤ªò©ª̃¤Ä³³É¾ 
£¸¾´¦ø¤−Õªö¡¦÷©êòÁ È́−¯½´¾− H = 413 - 364 - (2000x(1.5/1000) = 46 m.  ¦ö´ ÷́© Ȩ̀¾ Q = 3.8 m3/s , Áì½ ηcomb 
= 70%, ¡¿ìñ¤ªò©ª̃¤Á´È− P = 1200 kW. 

°ö−¡½êö®ªÒ¦†¤Á¸©ìÉº´ 
À− ˆº¤¥¾¡ Ȩ̀¾¡¾−−¿Ã§É−ÕÀ¢í¾Ã−¡¾−°½ìò©Ä³³É¾, ¦½− ˜−¯½ìò´¾−−Õê†¥½ÄÍ°È¾−−Õªö¡ª¾©¥½ªÉº¤ì÷©ìö¤ Áì½ º¾©À»ñ© 
Ã¹É´ó¡¾−»Éº¤ê÷¡ºñ−À−̂º¤¥¾¡¦½²¾®−Õªö¡ª¾© ó́¡¾− È̄¼−Á¯¤À ñ̄−ªí−Ã−ì½©øÁìÉ¤. 
ÁªÈÀ«ó¤µÈ¾¤Ã©¡Òª¾´Ã−ì½©ø±ö−¥½®Ò ó́ ®ñ−¹¾¡È¼¸¡ñ®Àìœº¤©„¤¡È¾¸.  
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ªö¸µÈ¾¤ ¡¾−®ñ−êõ¡ Ã−¡¾−ìö¤¦¿Í¸©¥÷©ê†ª̃¤À¢̂º−  

²¾®: 

 
¥÷©ê†ª˜¤À»õº−¥ñ¡ê†¦½ÀÎó− š 
Á´È−ª˜¤µøÈ²œ−ê†²¼¤ Áì½ 
¦ø¤¥¾¡ÎÉ¾−Õ¯½´¾− 4 Á´ñ©. −ÕêÉ¾¨ 
À¢ˆº−¥½¥½«õ¡ì½®¾¨ìö¤¦øÈ¸ñ¤−ÕÀ®œº¤ì÷È´  

−Õ¥¾¡−Õªö¡ª¾©Á È́−ìö¤¦øÈ¸ñ¤−Õ Áì½ 
ÄÍìö¤ ¦øÈ¦¾¨−ÕÀ®œº¤ì÷È´ªÒÄ¯.  

¥÷©ê†ª˜¤À»õº−¥ñ¡ê†¦½ÀÎóÁ´È−ª˜¤µøÈ²œ−ê†²¼¤ 
ê¾¤¢É¾¤¸ñ¤−Õ. µøÈ¹˜−´óªø® Áì½ ê¾¤µÈ¾¤ìö¤ 
Ä¯À®†¤−Õªö¡ª¾©.  

 
¥÷©ê†ª˜¤À»õº−¥ñ¡ê¾¤Àìõº¡: 
²¾®ê¾¤À®œº¤Àêó¤¦¾¨−Õ  

¥÷©ê†ª˜¤À»õº−¥ñ¡ê¾¤Àìõº¡: 
²¾®ê¾¤À®œº¤ì÷È´¦¾¨−Õ 

¥÷©ê†ª˜¤À»õº−¥ñ¡ê¾¤Àìõº¡: 
¦½²¾®²œ−Á´È−Õ  

¦¾¨¦‰¤Ä³³É¾ Áì½ ¦†¤º¿−¸¨£¸¾´¦½©¸¡§‰¸£¾¸  
(¦¾¨¦‰¤Ä³³É¾, ®Èº−«š´©ó−¢÷©ºº¡, ņ̃©«÷©ó®¡Ò¦É¾¤, À¦̃−ê¾¤)  

¦½²¾® Áì¸¦¾¨¦‰¤Ä³³É¾ 
• 

• 
• 

• 

• 
• 
• 

¥¾¡¥÷©À»õº−¥ñ¡, ¦¾¨¦‰¤Ä³³É¾ ¦¾´¾©¦É¾¤Ä©É¤È¾¨ Ä¯ ñ̈¤®É¾− −Õ¨º−ÃÏÈ Ä¯ª¾´À¦̃−ê¾¤ê†´óµøÈ ¥ö−»º©ê¾¤¦¾´Á¨¡ 
®Èº−ê†Ä¡É¦¾¨−Õ¨º−ÄÍìö¤Á È́¢º¤.  
®É¾−ê†µøÈÄ¡É¥÷©ê†ª˜¤À»õº−¥ñ¡Á È́− ®É¾−−Õ¡ñ© Áì½ À ñ̄−®É¾−ê†À¢í¾¹¾Ä©É¤È¾¨Â©¨ê¾¤ìö©.  
´ñ− ó́¦¾¨¦‰¤Ä³³É¾ (−¿À¢í¾Ä³³É¾¥¾¡Äê) ê†´¾¥¾¡¹É¸¨§¾¨¹¾À ṍº¤ªí−À°š¤. £¸¾´¦¾´¾©¢º¤¦¾¨¦‰¤− š¥½ªÉº¤Ã©É¡¸© 
À®†¤£õ− Ȩ̀¾¦¾´¾©Àºö¾Ä³³É¾¥¾¡À¢ˆº−−Õ¨º−−šÀ§̂º´ªÒÀ¢í¾Ä©É®Ò.  

À¦˜−ê¾¤À¢í¾¹¾Â£¤¡¾− 
À¦˜−ê¾¤À¢í¾¹¾Â£¤¡¾−¦¾´¾©«õ¡¦É¾¤¢õ−Ä©É¤È¾¨ Ä¯ª¾´À¦̃−ê¾¤À¡‰¾ê† ó́µøÈÃ−¯½¥÷®ñ− ê†Ä¯»º©®É¾−µøÈ±„¤¢¸¾¢º¤¦¾¨−Õ.

ņ̃©«÷©ó®¡Ò¦É¾¤ Áì½ ®Èº−«š´©ó−¢÷©ºº¡  
¹ó−¡Éº−Ã¹È¨Á È́− ó́Í¾¨µøÈª¾´¹É¸¨ Áì½ ¦¾¨−Õ.  
´ñ− ó́²œ−ê†²¼¤²ð¦¿ìñ®«š´©ó−ê†¢÷©ºº¡Ä¡É¥÷©ê†ª̃¤À¢ˆº−.  
©ó−/¹ó−ê†¢÷©ºº¡¥¾¡£º¤ºÈ¸¨−Õ (Ã−À¸ì¾¡Ò¦É¾¤) ¥½«õ¡Ã§É¡Ò¦É¾¤À¯ñ−Á−¸¡ñ−À¥̂º−ª¾´£º¤ÀÏõº¤ºÈ¸¨−ÕÃ−À¸ì¾¡Ò¦É¾¤.

¡¾−¯½À ó́−°ö− Áì½ ¢Ó¦ñ¤À¡©ªÈ¾¤Å  

¦¿ìñ®ê¾¤Àìõº¡¥÷©ê†ª˜¤À¢̂º− Áì½ À»õº−¥ñ¡ ¡ÒÄ©É´ó¡¾−ìö¤¦¿Í¸©ªö¸¥ó¤ Áì½ ¡¿− ö©¥÷ê†ª̃¤µÈ¾¤£ñ¡Á−È, ÁªÈÍñ¤¥¾¡¯½ 
À ó́−°ö−ÁìÉ¸À¹ñ− Ȩ̀¾¥÷©ê†ª˜¤À¢ˆúº− Áì½ Àëõº−¥ñ¡ê†ª˜¤µøÈê¾¤Àêó¤ÀÏ¾½¦ö´¡ Ȩ̀¾ Áì½ Ä©É«õ¡Àìõº¡À²̂º¦ô¡¦¾Ã−¢˜− Pre-F/S.
¡ö´Ä³³É¾Ã¹É£¿À¹ñ− Ȩ̀¾, ñ́− ó́¥ñ¡¯„−Ä³ê†ªûº¤¡¾−£¸¾´¦ø¤−Õªö¡¯½´¾− 60 Á ñ́© À§†¤¦¾´¾©ì÷© ǿ−£È¾¡¾−¡Ò¦É¾¤− šÄ©É.  
«É¾ Ȩ̀¾À¢ˆº−©„¤¡È¾¸´ó¡¿ìñ¤ªò©ª̃¤ 1.2 MW, ¡Ò¦¾´¾©ì÷©°Èº−¡¾−−¿À¢í¾Ä³³É¾¥¾¡¯½Àê©ÄêÄ©É.  

ºˆ−Å 

±¾¨§ö−ì½¯½ê¾−¦É¾¤¢œ−Ã−¯ó 2000 Â©¨ºö¤¡¾− IFAT Ã¹Éêõ−§È¸¨ÀÍõº. ¡¾−¡Ò¦É¾¤Á´È−Ã§ÉÀ¸ì¾¯½´¾− 1 ó̄. 
¥¾¡¡¾−Àì‰¾Ã¹É³ñ¤¢º¤êó´¤¾−¡Ò¦É¾¤− š Ȩ̀¾, 
¡¾−¡Ò¦É¾¤±¾¨§ö−ì½¯½ê¾−−š¥½®Ò ó́®ñ−¹¾Ä©ÅªÒ¡¾−²ñ©ê½−¾À¢ˆº−Ä³³É¾−Õªö¡. 
´ñ− ó́®ðìò¦ñ©Àº¡½§ö−ì¾¸¡¿ìñ¤À»ñ©¡¾−¦¿Í¸©À¢̂º−Ä³³É¾− šÀ§„−¡ñ−À¸ì¾êó´¤¾−Ä¥È¡É¾ Áì½ ¡ö´Ä³³É¾ ìö¤¦¿Í¸©. 
²¸¡À¢ö¾¡¿ìñ¤À»ñ©¡¾−¦¿Í¸©ÎÉ¾ªñ©¦¾¨−Õ. ¦ñ¤À¡© Ȩ̀¾¥÷©ê†ª˜¤À¢ˆº− Áì½ À»õº−¥ñ¡¢º¤À¢ö¾Á´È−Àìõº¡Àºö¾µøÈ¥÷©ì÷È´ 
ê†ê¾¤êó´¤¾−À»ö¾Àìõº¡Àºö¾À¯ñ−¥÷©ê¾¤Àìõº¡−¦¿Í¸©£̃¤− š.  

• 

• 
• 

• 

• 
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£øÈ ṍÁ®® ó́²¾®¯½¡º®---À¢ˆº−Ä³³É¾−Õªö¡¢½Î¾©−Éº¨  2. ©É¾−º÷êö¡½¦¾© Áì½ ¡¾− ¦¿Í¸©ê†ª˜¤À¢ˆº− 

¡¾−¸ñ©Áê¡¯½ìò´¾−−ÕÄÍ  

A) Íñ¡¡¾− Ã§ÉÀ£ˆº¤ ņ̃©Áê¡¡½Á¦−Õ  

i)  Íñ¡¡¾−Áê¡µøÈ 2 ¥÷©  Vm = 1/2 x (V0.2 + V0.8) ¦¿ìñ®£¸¾´Àìó¡ > 1 m 

ii) Íñ¡¡¾−Áê¡µøÈ 1 ¥÷© Vm = V0.6 ¦¿ìñ®£¸¾´Àìó¡ < 1 m 

 Vm : £¸¾´Ä¸¦½ÀìÈ¨ 

 V0.2 : £¸¾´Ä¸µøÈ¥÷© 20% ¢º¤£¸¾´Àìò¡¥¾¡ÎÉ¾−Õ 

 V0.6 : £¸¾´Ä¸µøÈ¥÷© 60% ¢º¤£¸¾´Àìò¡¥¾¡ÎÉ¾−Õ 

 V0.8 : £¸¾´Ä¸µøÈ¥÷© 80% ¢º¤£¸¾´Àìò¡¥¾¡ÎÉ¾−Õ 

 

v0.60.6 d

Current Meter

 

① ② ③ ④ ⑤ ⑥ ⑦

b

v1 v2 v4 v5
v6

d1
d2

d3
d4

d5
d6

d7

d8
d9

d10 d11

v3

d11

b b b b b

¡¾− ņ̃©Áê¡£¸¾´Ä¸¡½Á¦−Õ©É¸¨ À£̂º¤ ņ̃©Áê¡  ¡¾− ņ̃©Áê¡À−œºê†ÎÉ¾ªñ© Áì½ £¸¾´Ä¸¡½Á¦−Õ  

¯½ìò´¾−−ÕÄÍ¦¾´¾©£ò©ÄìÈ¥¾¡¦ö´¡¾−©„¤¡È¾¸− š: 

AVQ ×=  

  Q : ¯½ìò´¾−−ÕÄÍ (m3/s) 

  V : £¸¾´Ä¸¦½ÀìÈ¨ (m/s) 

  A : À−œºê†ÎÉ¾ªñ© (m2) 

 

 

d

0.2d

0.6d

0.8d

V0.2

V0.6

V0.8

Vs
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¦¾¨−Õ-³É¾ êó-´¦¿-Í¸©¡¿ìñ¤-§º¡-¹¾-¥÷© ņ̃©-Áê¡- ¯½ìò´¾−-−Õ ê†-ÀÏ¾½¦ö´ 

  
©õ¤¦¾¨-Á ñ́©-¢É¾´-Á È́-−Õ  ņ̃©-Áê¡-£¸¾´-Àìò¡¢º¤-−Õ Ã−-Äì-¨½-¹È¾¤-¡ñ− 1 Á ñ́©  

  
¡¿ìñ¤- ņ̃©-Áê¡-£¸¾´-Ä -̧¢º¤-¡½-Á¦-−Õ ©É¸¨-À£ˆº¤- ņ̃©-Áê¡-Ã− -Äì-¨½-¹È¾¤-¡ñ− 1 Á ñ́©  

¡¾−¸ñ©Áê¡¯½ìò´¾−−ÕÄÍ µøÈ¦½Î¾´  

¡¾−¦¿Í¸©²¾¡¦½Î¾´¥÷©ê†ª̃¤Â£¤¡¾−À¢̂º−Ä³³É¾Á È́−Ä©É©¿À−ó−¡¾−Ã− ņ̃−ê† 17/12/2004. ¡¾−ìö¤¦¿ 
Í¸© ó́¥÷©¯½¦ö¤À²̂ºµõ−µñ−¦½²¾®ªö¸¥ó¤²¾¡¦½Î¾´ À§„− Ȩ̀¾À¦̃−ê¾¤À¢í¾¹¾Â£¤¡¾−, ¦¾¨−Õ, ¯½ìò´¾− 
−ÕÄÍ, ²ø´ ó́¦¾©, êðì½−ó¦¾©, ¡¾−Ã§É−ÕÃ−§ö−ì½¯½ê¾− Áì½ º̂−Å. ²¾¨ÄªÉ¡¾−ìö¤ ¦¿Í¸©©„¤¡È¾¸, 
¡¾− ņ̃©Áê¡¯½ìò´¾−−ÕÄÍµøÈ¥÷©À¢̂º−¡ÒÄ©ÉÀ»ñ©»È¸´¡ñ−ì½¹ Ȩ̀¾¤ DOE Áì½ PDIH.  
»ø®¢É¾¤ì÷È´−šÁ È́−¡¾−Áê¡¯½ìò´¾−−ÕÄÍµøÈ−Õ³É¾, À ṍº¤¸¼¤²ø£¾, Á¢¸¤Í¸¤−Õê¾. ¯½ìò´¾−−ÕÄÍê†¸ñ© 
Áê¡Á È́− 1.8 m3/¸ò−¾êó, Ã−¸ñ−ê† 25/11/2004. 
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JICA-DOE Study Team   (Field Notebook of Discharge Observation)
FIELD WORKS HOME WORKS Station No.

No. of Distance Depth of Water. (m) Velocity Mesurement (Flow speed) Velocity Area of cross section Disch- Observation Date   Year: Mon: Date:

measure- from First Second Average Depth of Mesu. Velocity Mesu. Veloc. Mean meas. Average Width of Area of Total arge Mesure

ment bank (m) (on way) (return) observation(m) 1st 2th Average at point(m/s) Veloc.in vert(m/s) depth(m) section(m) Section(m2) Area(m2) （m3/s） Wrote Sanhya

1 Weather        :clear, :fine,        :cloudy :rain

Weather Wind blows  from Down/s,   Up/s,   Left,   Right

Wind power  0:None,  1:light,  2:windy,  3:strong,  4:very strong

Mesurement Start

Time End

(Hour, min) Average

Initial Point No.1 Point

Water Level at Start

gauging station (m) End

Average

Type of current meter

Current Table/formula  V =

meter Useing method  lods ･ wire ・ weight

by  boat / bridge / walk

Calculator Calculator

Checker

Total Discharge (m3/s)

Result Total area cross section(m2)

Average Velocity（m/s）

Notes

Catchment Area (km2)=

Discharge (m3/s)=

Specific Discharge (m3/s*100km2)=

Remark:

18

17

20

19

16

15

14

13

12

11

10

9

8

7

Digital
6

5

4

3

2

Count of Observer

current meter Name

³º´¢º¤-¡ö´-Ä³³É¾ -Ã−-¡¾− -®ñ−êô¡-¡¾−- ņ̃©-Áê¡-¯½ìò´¾−-−Õ-ÄÍ  

ªö -̧µÈ¾¤ ¡¾− -®ñ−êô¡ ¥ö©-¡È¾¨ ¡¾−-¸ñ©-Áê¡-¯½ìò´¾−-−Õ-ÄÍ  
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¡¾−-¸ñ©-Áê¡-¯½ìò´¾−-−Õ-ÄÍ  

B) Íñ¡¡¾− -Ã§É-ìø¡-ìº¨ 

vs

Float

vm

AVcQ ××=  

 c = 0.85 ¦¿ìñ®-£º¤--À ñ̄−£º−-¡ùó© 

  0.80 ¦¿ìñ®-¦¾ -̈−Õ-ê†-»¾®-ì¼® 

  0.65 ¦¿ìñ®-¦¾ -̈−Õ-ê†-ªœ− 

 

¡¾−-Ã§Éìø¡-ìº -̈Àêó-¤ÎÉ¾−Õ  ¡¾−-Ã§É-ìø¡-ìº -̈Á®®-À¯ñ−- Áê¤, êÈº− 

 

¡¾−-¸ñ©-Áê¡-¯½ìò´¾−-−Õ-ÄÍ 

C) Íñ¡¡¾− -−¿-Ã§É-±¾¨ 

5120841 .).(.= hhLQ  
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L > 3h  > 2h> 2h

h

 

 

¡¾−- ņ̃©-Áê¡-©É¸ -̈ìø¡-ìº¨ 

 

 

¡

¢

ischarge Measurement by W
 Q : ¯½ìò´¾−-−Õ-ÄÍ (m3/s)
 L : £¸¾ -́¨¾ -̧¢º¤-À¢̂º− (m)
 h : £¸¾ -́¦ø¤-¢º¤-−Õ-ìí− (m)
> 4h
h

 > 2h
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Example  of S tage -D ischarge  Rating C urve
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) Q  =  5.15H 2 + 4.19H  + 0.98

¡¾−-¦É¾¤-À¦̃− Discharge Rating Curve 

-À²ˆº-¸ñ©-Áê¡-¯½ìò´¾− -−Õ-ÄÍ (£¸¾´-Ä¸ -Áì½ -À− œºê†ÎÉ¾ªñ©) µÈ¾¤-ªÒ-À− ˆº¤ -Áì½ -À¯ñ− -¯½¥¿-Á´È−-À¯ñ− -Àìœº¤êóú¨¾¡. 
À¦˜− Discharge Rating Curve Á´È−«õ¡-ÁªÉ -́¢œ− -À²ˆº-£¾©-£½-À− -¯½ìò´¾− -−Õ-ÄÍ¥¾¡-ì½©ñ®-−Õ-ê†-®ñ− -êõ¡-Ã¸É 
®ö− -²œ−«¾−: 

¡¾− - ņ̃©-Áê¡-¯½ìò´¾− -−Õ-ÄÍÍ¾¨¡ Ȩ̀¾ 1-0 £˜¤ -Ã− -ì½©ñ®-ê†-ªÉº¤¡¾−-À²̂º-¦É¾¤-À¦˜−¦½-Á©¤ Stage-Discharge 
Rating Curve 

¡¾− -®ñ−êô¡ ¥ö©-¡È¾¨ ì½©ñ®-−Õ©É¸¨-¡¾−-−¿-Ã§É-Í¾¸ñ©-Áê¡.  

-À¦˜−¦½-Á©¤-¥½-ªÉº¤-«õ¡-¦É¾¤-¢œ−¥¾¡-¢Ó-´ø−-¯½ìò´¾−-−Õ-ÄÍê†-¸ñ©-Áê¡-ªö -̧¥ó-¤-Ã− -ì½©ø-ÁìÉ¤.  

-À¸ì¾-ê†-À¦˜−¦½-Á©¤ discharge rating curve «õ¡-¦É¾¤-¢œ− -ÁìÉ¸, ¯½ìò´¾−-−Õ-ÄÍ ¯½¥¿-¸ñ− 
Á´È− -¥½-Ä©É-¥¾¡ì½©ñ®-−Õ-ê†-®ñ− -êõ¡-¥¾¡-Í¾ ņ̃©-Áê¡.  

Q = a + bH + cH2 

 Q : ¯½ìò´¾− -−Õ-ÄÍ (m3/sec) 

 H : ì½©ñ®-−Õ (m) 

 a, b, c : £È¾£ö¤-ê† 
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Figure   Measurement of Discharge and 

Head 
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Figure  Preliminary Planning of Layout 

Based on Q & H 
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Figure  Measurement of Head Using 

Pressure Gauge 
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Figure   Measurement of Head Using 

Carpenter’s Level 
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