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Abstract  

Hkkjr dh LorU=rk ds i”pkr~ lkoZtfud m|eksa dk rhoz xfr ls fodkl gqvkA Xkk¡oksa dks 

egRoiw.kZ vkS|ksfxd uxjksa esa cnyrk] ns”k dh vkS|ksfxd lajpuk dks n`<+ vkSj fodflr 

djuk] vkfFkZd fodkl ds dk;ZØeksa dks ubZ fn”kk;sa iznku djuk rFkk ns”k dks vkRefuHkZj 

cukus esa lg;ksx nsuk ;g lc rhcz xfr ds vUrxZr fd;k x;kA Ykksd m|e losZ{k.k ds 

vuqlkj ;g dgk x;k gS fd] ÞvkS|ksfxd bdkb;ksa }kjk vf/kD;ksa dk l`tu vkSj mudk 

mRiknu mís”;ksa ds fy;s iz;ksx ,slk egRoiw.kZ ?kVd gS]tks fdlh Hkh ns”k ;k lekt ds 

vkfFkZd ,oa vkS|ksfxd fodkl esa egRoiw.kZ Hkwfedk fuHkkrk gSA 
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ifjp; 

lkoZtfud m|e dks bl ns”k dh 

vFkZO;oLFkk ds fodkl esa egRoiw.kZ 

mRrjnkf;Ro lkSaik x;kA ;g mudk 

mRrjnkf;Ro gS fd i;kZIr vf/kD; dk 

l`tu djsa] ftlls ns”k ds vkfFkZd 

fodkl dks xfr fey ldsAß  

foRrh; n`f’V ls lkoZtfud m|eksa ls 

;g vk”kk dh tkrh gS fd os vius 

fodkl ,oa foLrkj dk;ZØeksa ds fy;s 

i;kZIr ek=k esa vkUrfjd lalk/kuksa dk 

l`tu djsaA  

lkoZtfud m|eksa dks v/;;u dh n`f’V 

ls rhu oxksZa esa ck¡Vk x;k gSaA  

¼v½ ,sls m|e tks vHkh fuekZ.kk/khu 

voLFkk esa gS  

¼c½ ,sls m|e tks jk’Vª ds fy;s oLrqvksa 

dk fuekZ.k dj jgs gSA vkSj  

¼l½ ,sls m|e tks lsok iznku djus esa 

dk;Zjr gSA 

orZeku esa lkoZtfud {ks= ds m|eksa ds 

egRo esa fxjkoV vk;h gSA  

foRrh; o’kZ 2006&2007 lkoZtfud 

m|eksa dh bdkbZ;k¡ ?kkVs esa py jgh gSA  

bl /kkVs ds ihNs ,d egRoiw.kZ f”kdk;r 

bu m|eksa esa miktZuksa dk dq”ky izcU/k 

u gksuk gS ftlds fy;s eSaus 

ßHkkjrh; lkoZtfud [kfut rsy m|eksa 

esa miktZuksa dk izo`fRr fo”ys’k.kÞ dks 

fofHkUu :iksa esa fo”ysf’kr djus dk 

iz;kl fd;k gSA 

lkekU;r% lkoZtfud m|eksa dk mís”; 

futh {ks= dh rjg vf/kdkf/kd ykHk 

mikftZr djuk ugha gksrk] cfYd ;s ,slh 
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lsok ,oa eky ds mRiknu esa fo”ks’k :i 

ls “kkfey gksrs gSA  

tks ykHk dh vis{kk lkekftd fgr ds 

fy;s egRoiw.kZ gksA 

rkfydk&4-1 

lkoZtfud m|eksa esa foRrh; fu’iknu dh izo`fRr 

¼chek dEifu;ksa dks NksM+dj pkyw m|e½ 

 

 

bdkb;ksa 

dh  

 la[;k 

fofu;qDr 

iwath   

dj&iwoZ 

dqy 

YkkHk 

dj&iwoZ  

o “kw) 

YkkHk 

dj&i”pr~  

“kq) ykHk  

dqy fofu;qfDr 

 iath ij izR;k; 

nj 

dqy 

fofu;qfDr 

iwath ij 

“kq) 

izR;; nj 

¼1½ ¼2½ ¼3½ ¼4½ ¼5½ ¼6½ ¼7½ = 4/3 ¼8½ 

1970&71 87 3]600 150 20 &3 4-0 &01 

NBh 

;kstuk 

 

1980&81 168 18]207 1]418 19 &0-203 7-8 &1-1 

1981&82 188 21]935 2-654 1-025 446 12-1 $1-1 

1982&83 188 21]935 2]654 1]025 446 12-1 $2-0 

1981&83 193 26]590 3]469 1]547 618 13-1 $0-8 

1984&85 207 36]382 4]628 2]099 909 12-7 $2-5 

Lkkroh 

;kstuk 

 

1985&86 211 42]965 5]287 2]173 1]172 12-3 $2-8 

1986&87 214 51]835 6]521 3]101 1]771 12-6 $3-4 

1987&88 220 55]617 6]521 3]353 2]030 12-5 $3-6 

1988&90 233 84]760 10]622 5]293 3]789 12-5 $4-5 

1990&91 236 1]02]089 11]102 3]501 2]272 10]9 $2-0 

1991&92 237 1]17]991 13]675 4]003 2]355 11-6 $2-0 

vkBoha 

;kstuk 

 

1992&93 2-39 1]40]110 15]957 5]076 3]271 11-4 $2-3 

1993&94 240 1]59]307 18]438 6]544 4]435 11-6 $2-8 

1994&95 241 1]62]451 22]630 9]768 7]107 13-9 $4-4 

1995&96 239 2]73]948 27]587 13]621 9]574 15-9 $5-5 

1996&97 236 2]31]178 30]915 15]378 10]188 13]4 $4-4 

Uoha ;kstuk  

1997&98 236 2]49]855 37]206 19]216 13]582 14-9 $5-4 

1998&99 235 2]65]093 39]727 19]702 13]203 15-0 $5-0 

1999&2000 232 302]947 42]270 22]037 14]331 13-9 $4-7 

2000&2001 234 331]372 48]767 24]967 15]653 14-7 $4-7 

2001&2002 230 390]032 63]257 38]299 26]045 16-2 $6-7 

nloha 

;kstuk 

 

2002&03 227 4]17]931 73]374 49]831 32]399 17-7 7-8 

2003&04 230 4]52]910 95]120 71]285 53]084 21-0 11-7 

2004&05 227 5]04]826 1]08]494 86]063 65]429 215 13-0 

2005&06 226 5]76]042 1]29]942 1]03]214 80]730 22-56 14-01 

2006&07 224 6]67253 1]53]950 1]23]435 1]00230 23-00 15-00 
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uksV% dj&iwoZ dqy ykHk ¾ ¼”kq) ykHk $ C;kt $ vnk fd;k x;k fuxe dj ½ 

dqy fofu;qDr iwath ¾ ¼vpy ifjlEir 

?kVk ewY;ãl tek py iwath ½ 

lzksr%& Hkkjr ljdkj] yksd m|e 

losZ{k.k] ¼2006&2007½ 

rkfydk 4-1 eas dqy fofu;ksftr iwath 

dj iwoZ ykHk vkSj dji”pkr~ ykHk 

1970&71 ls fn;k x;k gS lkoZtfud 

m|eksa esa miktZuksa dk izo`fRr fo”ys’k.k 

djus dk iz;kl gSA rnqijkUr fo”ks’k :i 

ls [kfut ,oa rsy m|eksa dk 5 o’kksZa ds 

vk/kkj fo”ys’k.k izLrqr djus dk iz;kl 

fd;k x;k gSA 

loZizFke 1970&71 esa dj iwoZ dqy ykHk 

vFkkZr~ ldy ykHk yxHkx 150 djksM+ 

#i;s Fkk vFkkZr~ 3600 djksM+ #i;s dh 

fofu;qfDr iw¡th ij 4 izfr”kr FkkA dj 

iwoZ dqy ykHk esa yxkrkj o`f) gqbZ gSA 

1981&82 ls 1993&94 ds nkSjku ;g 

yxHkx 11 ls 13 izfr”kr ds chp esa 

jgkA 

rkfydk&4-2 

lkoZtfud m|eksa esa miktZuksa esa ykHknk;drk dk fo”ys’k.k 

¼jkf”k djksM+ #i;s esa½ 

o’kZ m|eksa dh 

 la[;k 

fofu;ksftr 

 iwath 

ldy 

ykHk 

dj iwoZ 

 ykHk 

dj i”pkr~ 

 ykHk 

1995&96 239 1]3948 27]587 13]621 9]574 

1996&97 236 2]31]178 30]915 15]378 10]188 

1997&98 236 2]49]855 37]206 19]216 13]582 

1998&99 235 2]65]093 39]727 19]702 13]203 

1999&00 232 3]30]821 48]768 24]966 15]653 

2001&02 230 3]90]032 63]257 38]299 26]045 

2002&03 227 4]17]931 73]374 49]831 

 

32]399 

2004&05 227 5]04]826 1]03]491 86]063 65]429 

2005&6 226 5]76]042 1]29]942 1]03]214 80]730 

2006&07 224 6]67]253 1]53]950 1]23]435 1]00]230 

 

Lzksr%& Hkkjr ljdkj] yksd m|e losZ{k.k 

2006&07A 

lkoZtfud m|eksa esa ykHknk;drk dk 

fo”ys’k.k ,oa ewY;kadu 

foRrh; o’kZ 1995&96 esa lkoZtfud 

m|eksa dh la[;k 239 rFkk buesa 

fofu;ksftr iw¡th 1]73]948 djksM+ #i;s 

FkhA ldy ykHk 25]587 djksM+ #i;s] 

dj iwoZ ykHk 13]621 djksM+ #i;s] dj 

i”pkr~ ykHk 9]574 djksM+ #i;s FkkA 

foRrh; o’kZ 1996&97 esa lkoZtfud 

m|eksa dh la[;k 236 rFkk blesa 

fofu;ksftr iw¡th 2]31]178 djksM+ #i;s 

FkhA bl o’kZ ldy ykHk 30]915 djksM+ 

#i;s] dj iwoZ ykHk 15]378 #i;s] rFkk 

dj i”pkr ykHk 10]188 djksM+ #i;s gks 

x;kA  foRrh; o’kZ 1997&98 esa 

lkoZtfud m|eksa dh la[;k 236 rFkk 

blesa fofu;ksftr iw¡th 2]49]855 djksM+ 

#i;s FkhA bl o’kZ dk ldy ykHk 

37]206 djksM+ #i;s] dj iwoZ ykHk 
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19216 djksM+ #i;s] dj i”pkr~ ykHk 

13582 djksM+ #i;s FkkA 

foRrh; o’kZ 1998&99 esa lkoZtfud 

m|eksa dh la[;k 235 rFkk blesa 

fofu;ksftr iw¡th 2]65]093 djksM+ #i;s 

FkhA bl o’kZ dk ldy ykHk 39]727 

djksM+ #i;s] djiowZ ykHk 19]702 djksM+ 

#i;s] dj i”pkr~ ykHk 13]203 djksM+ 

#i;s FkkA 

foRrh; o’kZ 1999&2000 lkoZtfud 

m|eksa dh la[;k 232 rFkk buesa 

fofu;ksftr iw¡th 3]02]947 djksM+ #i;s 

FkhA o’kZ dk ldy ykHk 42]270 djksM+ 

#i;s] dj iwoZ ykHk 22]037 djksM+ #i;s] 

dj i”pkr~ ykHk 14]331 #i;s FkkA 

foRrh; o’kZ 2000&01 esa lkoZtfud 

m|eksa dh la[;k 234 rFkk blesa 

fofu;ksftr iw¡th 3]30]821 djksM+ #i;s 

FkhA bl o’kZ dk ldy ykHk 48]768 

djksM+ #i;s] dj iwoZ ykHk 24]966 djksM+ 

#i;s] dj i”pkr~ ykHk 15]653 djksM+ 

#i;s FkkA 

foRrh; o’kZ 2001&02 esa lkoZtfud 

m|eksa dh la[;k 230 rFkk blesa 

fofu;ksftr iw¡th] 3]90]032 djksM+ #i;s 

FkhA o’kZ dk ldy ykHk 62]257 djksM+ 

#i;s] dj iowZ ykHk 38]299 djksM+ #i;s 

dj i”pkr~ ykHk 26]045 djksM+ #i;s 

FkkA 

foRrh; o’kZ 2002&03 esa lkoZtfud 

m|eksa dh la[;k 227 rFkk blesa 

fofu;ksftr iw¡th 4]17]931 djksM+ #i;s 

FkhA o’kZ dk ldy ykHk 73]374 djksM+ 

#i;s] dj iwoZ ykHk 49]831 djksM+ #i;s] 

dj i”pkr~ ykHk 32]399 djksM+ #i;s 

FkkA 

foRrh; o’kZ 2003&04 esa lkoZtfud 

m|eksa dh la[;k 230 rFkk blesa 

fofu;ksftr iw¡th 4]52]910 djksM+ #i;s 

FkhA bl o’kZ dk ldy ykHk 95120 

djksM+ #i;s FkkA 

foRrh; o’kZ 2004&05 esa lkoZtfud 

m|eksa dh l[;k 227 rFkk blesa 

fofu;ksftr iw¡th 5]04]826 djksM+ #i;s 

FkhA  

bl o’kZ dk ldy ykHk 1]08]491 djksM+ 

#i;s] dj iwoZ YkkHk 86]063 djksM+ #i;s] 

dj i”pkr~ ykHk 65]429 djksM+ #i;s 

FkkA 

foRrh; o’kZ 2005&06 esa lkoZtfud 

m|eksa dh la[;k 226 rFkk blesa 

fofu;ksftr iw¡th 5][76]042 djksM+ #i;s 

FkhA  

bl o’kZ dk ldy ykHk 1]29]942 djksM+ 

#i;s dj iwoZ ykHk 1]03]214 djksM+ 

#i;s] dj i”pkr~ ykHk 80]730 djksM+ 

#i;s FkkA 

foRrh; o’kZ 2006&07 esa lkoZtfud 

m|eksa dh la[;k 224 rFkk blesa 

fofu;ksftr iw¡th 6]67]253 djksM+ #i;s 

FkhA bl o’kZ dk ldy ykHk 1]53]950 

djksM+ #i;s] dj iwoZ YkkHk 1]23]435 

djksM+ #i;s] dj i”pkr~ ykHk 1]00]230 

djksM+ #i;s FkkA 

bl izdkj lkoZtfud m|eksa esa 

ykHknk;drk ds fo”ys’k.k ds ckn dgk 

tk ldrk gS] fd o’kZ 2006&07 esa 

1995&96 dh rqyuk esa lkoZtfud m|eksa 

dh la[;k esa deh vk;h gSA  

vFkkZr~ mudh la[;k ?kVdj 224 jgh 

x;hA  
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tc fd 1995&96 esa fofu;ksftr iw¡th 

1]73]948 djksM+ #i;s ls c<+dj 

6]67]253 djksM+ #i;s gh gks x;h RkFkk 

“kq) ykHk 9]574 djksM+ #i;s ls c<+dj 

1]00]230 djksM+ #i;s gks x;kA 

rkfydk la[;k 4-3 

lkoZtfud m|eksa esa fofu;ksftr iw¡th ij ykHk ?kVdksa dh izo`fRr 

o’kZ fofu;ksftr iw¡th nj 

ldy ykHk dk izfr”kr 

fofu;ksftr iw¡th ij dj 

i”pkr ykHk dk izfr”kr 

1995&96 15-9 5-5 

1996&97 13-4 4-4 

1997&98 14-9 5-4 

1998&99 15-0 5-0 

1999&00 13-9 4-7 

2000&01 14-7 4-7 

2001&02 16-2 6-7 

2002&03 17-7 7-8 

2003&04 210 11-7 

2004&05 21-5 13-0 

2005&06 225 14-01 

2006&07 23-00 15-00 

Lkzsr& Hkkjr ljdkj] yksd m|e losZ{k.k 

2006&07 

foRrh; o’kZ 1995&96 esa fofu;ksftr 

iw¡th ij ldy ykHk 15-9 izfr”kr] dj 

i”pkr~ ykHk dk izfr”kr 5-5 jgkA 

foRrh; o’kZ 1996&97 esa fofu;ksftr 

iw¡th ij ldy ykHk dk izfr”kr 13-4] 

dj i”pkr~ ykHk dk izfr”kr 4-40 jgkA 

foRrh; o’kZ 1997&98 esa fofu;ksftr 

iw¡th ij ldy ykHk dk izfr”kr 15-00] 

dj i”pkr~ ykHk dk izfr”kr 5-00 jgkA 

foRrh; o’kZ 1999&2000 esa fofu;ksftr 

iw¡th ij ldy ykHk dk izfr”kr 13-9] 

dj i”pkr dk 4-7 jgkA 

foRrh; o’kZ 2000&01 esa fofu;ksftr 

iw¡th ij ldy ykHk dk izfr”kr 14-7 

izfr”kr] dj i”pkr ykHk dk izfr”kr 4-

7 izfr”kr jgkA foRrh; o’kZ 2001&02 esa 

fofu;ksftr iw¡th ij ldy ykHk dk 

izfr”kr 16-2 rFkk dj i”pkr ykHk dk 

izfr”kr 6-7 jgkA 

foRrh; o’kZ 2002&03 esa fofu;ksftr 

iw¡th ij ldy ykHk dk izfr”kr 17-7 

dj i”pkr~ ykHk dk izfr”kr 7-8 jgkA 

foRrh; o’kZ 2003&04 esa fofu;ksftr 

iw¡th ij ldy ykHk dk izfr”kr 21-00 

izfr”kr] dj i”pkr~ ykHk dk izfr”kr 

11-7 jgkA 

foRrh; o’kZ 2004&05 esa fofu;ksftr 

iw¡th ij ldy ykHk dk izfr”kr 21-5] 

dj i”pkr ykHk izfr”kr 13-00 izfr”kr 

jgkA 

foRrh; o’kZ 2005&06 eas fofu;ksftr 

iw¡th ij ldy ykHk dk izfr”kr 22-56] 

dj i”pkr ykHk izfr”kr 14-01 izfr”kr 

jgkAfoRrh; o’kZ 2006&07 esa fofu;ksftr 

iw¡th ij ldy ykHk dk izfr”kr 23-00] 

dj i”pkr ykHk izfr”kr 15-00 izfr”kr 

jgkA 

1. High-resolution video data was provided by 

the office of Senator Bill Nelson and by the 

Senate Committee on Environment and Public 

Works. 2. T. J. Crone, R. E. McDuff, W. S. D. 

Wilcock, Exp. Fluids 45, 899 (2008) 
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2. . We analyzed original data from the 

laboratory experiments to obtain this 

correction factor.  

3. A full discussion of all uncertainties is 

available as supporting material on Science 

Online.  
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