Table 2 Details of the morphometric investigation of the Narmada River's sub-watersheds

Morphometric

parameters of Ruddi Nala Gunshi Nala Chakrar Nadi Machhrar Kotrer Nala
SN
the Basin area 127.2 145.88 125.38 Nala 165.09 123.64
(km?)
1 Stream order 1%t to 7t 1%t to 7t 1%t to 7t 1%t to 710 1%t to 7t
st . 1** order, st . st .ot .
1%t order, 3576; 4145 ond 1%t order, 3403; 1%t order, 4530; 1% order, 1332;
2" order, 830; order. 872 31 2" order, 753; 3 2" order, 999; 2" order, 743;
3" order, 180; order. 205. 4t order, 159; 4 3" order, 223; 3 order, 170;
2 Stream no. 4th order 34; 51 order 48: & order 40; 5% 4™ order 50; 4™ order 34; 5t
order 10; 6% order 11, 6 order 12; 6™ 5" order 7; 6™  order 9; 6"
order 2 and 7™ order 3ang 7 order2and 7t order 2 and 7" order 2 and 7%
order 1 order 1 order 1 order 1 order 1
1%t order,
st - 9nd st
1% order, 560.82; L orde:r, nd 1st order, 10.91; 692.06; 2 ) ! orde.r, nd
ond order 655.89; 2 ond order. 12.12- order, 278.59; 510.45; 2
o order, 234; 3" o Lo 3" order, order, 222.86;
240.05; 3" order, . 3"order, 112.56; i d )
L order, 118.53; ) 147.71; 4 3" order, 97.61;
Stream length 111.95; 4" order th . 4th order 46.99; . th .
3 ot 4™ order 50.58; ! order 72.65; 4™ order 48.06;
(Lu) 36.9; 5" order  ord ' 5th order 27.96;  ord  ord !
3461 61 order 5™ order 29.35; 6th order 13.58 5" order 5" order 25.83,;
1538 and 7 6 order 15.96 and 7th order 24.66; 61" 6% order 15.2
order 11.31 and 7% order 9.0 order 8.09 and and 7" order
' 27.27 ' 7% order 11.47
19.37
15t order
1% order, 0.15; 1%t order, 0.15; o ) . ond
2" order, 0.29; 2" order, 0.26; ;nd g:gg:’ 8;2 glr(ljif,OzZ?' 3rd 1%t order, 0.153;
3rd order, 0.66; 3" order, 0.57; 39 order. 0.7- 4" order. 0.66- 2" order, 0.29;
4 Meanstream 4th order 1.08; 4™ order 1.05; order 1.17- 5 ath order | Jrd order, 057; 4th
length 5th order 3.46; 5" order 2.66; o ath ) order 1.47; 5th order
th order 2.33; 6 1.45; 5thorder ;7. th order 7.6 and
6th order 7.69 6" order 5.32 - 6th
and 7th _order and 7% order order 6.79 and 3.25; 6th order 44 order 11.48
1113 27 97 7" order 9.92 4.04 and 7th
’ ' order 19.37
_ . 11/1=0.22; _ .
11/1=0.225; ::1',“9%1’24 11/1=0.21; H1/11=0.21; ::1;I_I(1§22'1
IH1/11= 0.224; IV/III_—d 23’_ 11/11=0.21; IV/111=0.22; IV/III_—b Zé'
5 Stream length IV/111=0.189; and e IV/I11=0.25; and  and and V7I\)—0’ 20-
ratio (RL) and V/1V=0.294; V/IV=0.23: V/IV=0.3; V/IV=0.22; VI/NV=0 28_ o
VI1/vV=0.200; e VI/V=0.167; VI/V=0.14; PRV
. VIIV=0.27; . ST VINVI=0.22;
VI11/V1=0.50 VII/VI=0.33 VII/VI=0.5 VI11/V1=0.29; VIIVIIZ0.50
- VIHI/VII=0.50 e
1stand 2" 1%tand 2
st nd — . st nd
}ana2? “445 =4 75,00d and =453 2ndand 1,000
- 3rd =4.25; 3rd  1%tand 2" =4.63;  3rd =4.48; IR ety
=4.46; 3rd and - . g _ i 3rd =4.37; 3rd
. . . = . and 4th =4.27; 2" and 3rd=4.62; 3rdand 4th L
Bifurcation ratio  4th =5.29; 4th d h_ ) - ) and 4th =5; 4th
6 (Rb) and 5th =3.40 4th and 5th 3"%nd 4" =3.97;  =4.46; 4th and and 5th =3.78
5th and 6tH ’ =4.36,5th and 4™ and 5"=6, 5"  5th =7.14, 5th 5th and GIH '
- 6th =3.67 & and 61=2 and 6th=3.50 ~
=5.00 & 6th and h h h =4.50 & 6th
7th=2.00 6th and & Gthand 7th g 7th =2
' 7th=3.00 =2
7 (DDr)a““age density 7 g5 7.76 7.45 7.53 7.53
g  Drainage 36.21 36.23 34.71 35.21 34.62
frequency (Fs)
g  Drainagetexture . ¢ 50.38 59.95 59.94 60.39
ratio (Rt)
10 ?F;rc‘;”'atory rato g 5g 0.27 0.49 0.36 0.51
11  Form factor (Rf) 0.14 0.09 0.22 0.14 0.07
12 (EFL‘ég‘gat'O“ ratio 5 33 2.13 2,58 2.49 1.9
13  Relative relief 393 260 327 337 309
14 Relief ratio (Rh)  63.46 26.5 71.65 49.4 37.4
15 (F‘F:‘r?)ged”ess N0 1506 8.4 12.8 12.6 12.2
Morphometric
parameters of  Sukhmer Nala . e . . Dandana Nala
SN the Basin 200 27 Kanai Nala 167.07 Siligi Nadi 161.91 Banari Nala 51.33 996,15
(km2)
1 Stream order 15t to 71 1%t to 8t 1%t to 710 1%t to 8th 1%t to 8t



1%t order, 5610; 2™
order, 1193; 3
order, 278; 4t

1%t order, 4670; 2™
order, 1002; 3
order, 222; 41 order

1%t order, 4629; 2
order, 961; 3" order,

1%t order, 1482; 2™
order, 299; 3" order,
74: 4" order 16; 5™

1%t order, 6579; 2
order, 1402; 3
order, 310; 4™ order

. pth - gth

2 Stream no. order 61; 5" order  48; 5" order 6; 6™ irlcjzér411(')r6d”? :)fc?e,rsa order 5; 6™ order 2 71; 5" order 15; 6™
14; 6" order 4 and  order 2 and 7" order and 7% order 1 and 7% order 1; 81" order 3; 7" order 1;
7t order 1 1; 8" order 1 order 1 8™ order 1
1%t order, 819.4; 2" 1%t order, 685.55; 2" 1%t order, 657.24; 2" 1%t order, 199.33; 2" 1%t order, 910.55; 2™
order, 323.11; 3 order, 280.52; 3" order, 240.93; 3" order, 79.1; 3¢ order, 348.42; 3
order, 182.39; 4" order, 148.43; 41" order, 17.05; 4™ order, 41.08; 4™ order, 169.91; 4"

3 Stream length  order 78.82; 51" order 54.32; 5™ order order 66.61; 5" order  order 18.11; 5™ order 97.78; 5" order
order 32.26; 6™ 41.12; 6" order 24.53; 6" order order 10.38; 6™ 44.97; 6" order
order 12.3and 7" 19.63; 7" order 5.6 10.23; 7" order order 5.15; 7" order 34.38; 7" order
order 27.03 and 8" order 0.03 30.94 7.42; 8" order 0.02  17.97; 8" order 0.08
1%t order, 0.14; 2" 1% order, 0.14; 2" 1% order. 0.14: 21 1% order, 0.13; 2™ 1% order, 0.13; 2
order, 0.27; 3rd order, 0.28; 3" order, order. 0.25- 31 order. Order. 0.26; 3 order, 0.24; 3" order,

Mean stream order, 0.65; 4th 0.67; 4" order 1.13; 0.55: ’4th' oraer 148 ' order, 0.55; 4" order  0.54; 4th order 1.37;

4 lenath order 1.29; 5th 5% order 6.85; 6™ St order 2.23: gt 113 5% order 2.07;  5th order 2.99; 6th

g order 2.3; 6th order 9.81; 7" order order 3.41 and 7% 6" order 2.57; 71" order 11.46; 7th
order 3 and 7th 5.6 and 8™ order order 30.9 order 7.42 and 8™ order 17.97; 8th
order 23.03 0.03 ' order 0.02 order 0.08
— . _ . _ 11/1=0.20; 11/1=0.21;
::1|/I_I(i§12’3 E)I/?_IEOIs/l/’I IIII:IgIZ_Z' 11/1=0.21; 111/11= 11/11=0.24; 11/11=0.22;
P N DU 0.22; IV/111=0.21; IV/111=0.21; and IV/111=0.22; and
Stream length IV/111=0.22; and and V/IV=0.13; — ) _ . _ )
5 . mUle v and V/IV=0.24; V/IV=0.31; V/IV=0.21;
ratio V/IV=0.23; VI/V=0.33; _ ; T DS
VIN=0.29: VIIVIZ0.5 VI/V=0.27; VI/V=0.4; VI/V=0.2;
V||/V|—.O 2’5 VIl I/VII—Il’ VII/VI=0.33 VII/VI=0.5; VII/IVI=0.33;
e - VII/VI=0.1 VIIVI=1
1%t and 2" =4.66; 1t and 2M =4.95; 1%t and 2" =4.69; 2nd
st nd — . ’ st nd — - 9nd ’ ’
1%and 2 —T?O, .~ 2nd and 3rd =4.51; 1% and 2_ _4j82n’, 2 2nd and 3rd =4.04; and 3rd =4.52; 3rd
2nd and 3rd =4.29; _ ) and 3rd=4.53; 3™and _ ) _ !
. . _ 7 3rd and 4th =4.63; th _ ot 3rd and 4th =4.62; and 4th =4.37; 4th
Bifurcation 3rd and 4th =4.56; _ 4" =471; 4" and _ _

6 ratio 4th and 5th = 4.36 4th and 5th =8, 5th 5t=4 09. 5% and 4th and 5th =3.2, 5th  and 5th =4.73, 5th
5th and 6th =3 '50 " and 6th =3 & 6th and 6‘“-3.67’6“‘ and 7 = and 6th =2.5; 6th and 6th =5; 6th and
2 6th and 7t_h - 4 7th=2, 7th and 8th 3 e ~ and 7th=2; 7thand  7th =3; 7th and 8th

- =1 8th =1 =1

7  Drainage 7.37 7.39 7.09 7.03 7.18

density

g ~ Drainage 35.76 35.63 36.21 36.63 37.06

frequency

g  Drainage 73.13 63.79 63.36 41.95 68.9

texture ratio

10 f;'tzf)“'atory 0.43 0.39 0.38 0.52 0.31

11 Form factor 0.16 0.09 0.09 0.15 0.08

12 rE;t‘i’an“O” 27 221 2.21 1.87 2.34

13 Relative relief 343 411 379 276 416

14 Relief ratio 45.33 37 32.57 67.98 25.973

15 Ruggedness g7 11.9 9.76 8.96 9.824

Morphometric
SN fﬁeraBr;‘;tﬁrs of E;fqgga Nala Banjar Nadi 356.41 2"7""(;‘40‘1” Nala Balai Nadi 219.36  Dhuma Nala 85.69
(km2)

1 Stream order 1% to 9™ 1% to 9™ 1t to 7™ 1%t to 9™ 1t to 7™
1% order, 14742; 1% order, 9975; 2" st . ond
2 order, 3160; 3" order, 2174; 31 1% order, 1940; 2 cl)r d%rrdelréff_lggz 1% order, 2468; 2
order, 731; 4t order, 512; 4" order  order, 418; 3" order, order’ 203 ’4th order order, 502; 3" order,

2 Stream no. order 181; 5" order  127; 5" order 29; 6" 96; 4" order 26; 5" 69 5" order 14- 6 105 4™ order 26; 5%
41; 6" order 8; 7" order 9; 7" order 3;  order 4; 6" order 2 order 4 and 7 order  °rder 9; 6" order 2;
order 2; 8"order 1;  8Morder 1; 9" order  and 7" order 1 - oth 7" order 1;

9" order 1 1 1;9% order 1

1%t order, 2148.8; st . ond

2" order, 873.96; 1%t order, 1555.26; 1% order, 273.35; 2™ 1% order, 911'.02&12 o - ond
39 order, 439.8; 4% 2™ order, 608.33; 3"  order, 102.36; 3" 8:32: fgggg ith . d‘;:dizgggg'h 2
order 189.45; 5t order, 300.28; 4t order, 52.96; 41 order'84 4'3_ 5'th order,78' A;‘h,order

3 Stream length  order 107.68; 6™ order 134.76; 5t order 32.96; 5" order by '

order 61.57; 7t
order 31.54; gt
order 16.03; 9t
order 0.06

order 47.08; 6™
order 20.59; 7t order
16.49; 8" order 0.68

8.78; 6 order
11.93; 7 order 2.88;
8™ order 0.02

order 39.39; 6™
order 37.37; 7t
order 10.49; 9t
order 0.02

35; 51 order 13.7; 6
order 9.1; 71 order
0.08;



Mean stream
length

1t order, 0.145; 2
order, 0.27; 34
order, 0.60; 4th
order 1.04; 5th
order 2.62; 6th
order 7.69; 7th
order 15.77; 8th

1t order, 0.16; 2™
order, 0.28; 3" order,
0.59; 41 order 1.06;
5% order 2.82; 6
order 5.23; 71" order
6.86; 8™ order

1%t order, 0.14; 2"
order, 0.24; 3
order, 0.55; 4™ order
1.26: 5" order 2.16;
6™ order 5.96 and 7t
order 2.88

1t order, 0.14; 2"
order, 0.26; 3
order, 0.63; 4™ order
1.22: 5" order 2.81;
6™ order 9.34; 7t
order 1.09 and 8

1%t order, 0.19; 2"
order, 0.29; 3" order,
0.74; 4th order 1.34;
5th order 1.57; 6th
order 4.57; 7th

order 9.13; 8th order

order 16.03; 9th 16.49; 9" order 0.68 order 0.02 0.08
order 0.06
1/1=0.21; l1I/1l= 1/1=0.22; l11/11= _ . _ .
0.23; IV/111=0.25; 0.24; 1\V/111=0.25; ::/I;I_I(Z(§22’3 ::/I;I_I(Zg]é’?) 11/1=0.20; 111/11=
and V/IV=0.23; and V/IV=0.23; el eel 0.21; IV/111=0.25;
Stream length - ; - ; IV/111=0.27; and IV/111=0.23; and _ -
5 . VI1/V=0.20; VI/V=0.31; _ . _ ] and V/IV=0.35;
ratio . . . V/IV=0.15; V/1V=0.20; — )
VI1I/VI=0.25; VI11/VI=0.33, VI/V=0.50- VI/NV=0.29- VI/V=0.22;
VII/VII=0.50; VI/VII=0.33, VIIA/_I‘.O 5’0 VIIA/_I—.O 2’5_ VI11/V1=0.50;
IX/VII=1 IX/VII=1 e e
1stand 2™ =4.67; 1t and 2" =4.59;
2nd and 3rd =4.32;  2nd and 3rd =4.25; 15t and 21 =4 64- 21 1stand 2" =4.82; 1stand 2" =4.92; 2nd
3rd and 4th =4.04;  3rd and 4th =4.03; and 3rd=4 55: 3“"and 2nd and 3rd =4.40;  and 3rd =4.78; 3rd
6 Bifurcation 4th and 5th = 4.41,  4th and 5th =4.38, 4th =3 65' '4th énd 3rd and 4th =4.32; and 4th =4.04; 4th
ratio 5th and 6th =5.13;  5th and 6th =3.22 & 5“‘:6 ;50 '5th and 4th and 5th =4.93, and 5th =2.89, 5th
6th and 7th = 4; 7th  6th and 7th=3, 7th 6“‘:2: 6“; and 7% = 2 5th and 6th =3.5; and 6th =4.5; 6th and
and 8th =2; 8thand and 8th =3; 8th and - B 6th and 7th =4 7th =2;
9th =1 9th =1
7 5;2;?&99 7.42 7.76 7.2 7.33 9.02
8 f[:erzzll?:r?gy 36.2 36 37.1 36.53 36.33
9 ?e;?:ﬂzgr?ﬂtio 97.32 89.49 48.6 67.42 44.17
10 ;'t:g“'atory 0.29 0.36 05 0.31 0.34
11 Form factor 0.23 0.19 0.2 0.18 0.25
12 rE;t‘i’gga“O” 3.74 3.24 22 2.84 2.43
13 Relative relief 457 385 276 285 219
14 Relief ratio 27.85 28.95 62.02 31.81 56.256
15 Eggged“ess 9.81 9.69 7.99 8.08 9.376
Morphometric
SN fﬁeraBr;‘;tﬁrs Of  BijanaNala92.41 Temur Nala361.64 NarraiNala107.89 ImartiNala8551  Newari Nadi 198.58
(km?2)
1 Stream order 13t to 9t 15t to 9t 15t to 70 15t to 70 15t to 9t
1%t order, 10118; 2 1%t order, 5557; 2™
st - ond [l ) s )
ir d‘;‘;dgisozs??f 2" order, 2194; 31 1% order, 3086; 2 1% order, 3012; 2 order, 1208; 3"
order’ 1341 2 order, 476; 4" order  order, 685; 3@ order, order, 638; 3" order, order, 271; 4" order
2 Stream no. order’35' ém order 112; 5™ order 27; 6 164; 4" order 38; 5™ 111; 4" order 23; 5"  58; 51 order 16; 6™
6: 6 order 5. 7th order 6; 71 order 1; order 8; 61 order 2 order 6; 6 order 2;  order 4; 7™ order 2;
o,rder 1- g o’rder 1 8™ order 1; 9" order  and 7t order 1 7% order 1; 8™ order 1; 9™ order
’ 1 1
st .
;nd%rrdde;r’ 316427%18 1% order, 1453.58; 1% order. 433.26- 2 1%t order, 337.58; 2™ 1t order, 332.66; 2"
rd o em. nn 2™ order, 565.57; 3" ot o order, 136.14; 3" order, 152.08; 3t"
3 order, 79.56; 4 T order, 172.31; 3 i i
order 36.17- 5t order, 305.39; 4 order. 93.27- 4t order, 61.10; 4 order 68.46; 4™ order
3 Stream length Sl ath order 146.72; 5% ' an. ot order 35.37; 5™ 44.79™ order 18.03;
order 23.66; 6 it order 49.92; 5™ order ! ath th ot
i order 85.01; 6 - ~th order 12.64; 6 6" order 15.64; 7
order 8.19; 7 L 19.4; 6™ order L  oth
order 7.10- 9 order 35.38; 7™ order 18.42° 7% order 7.99 order 18.75; 7 order 15.31; 8™ order
order 0.36, 32.15; 9" order 0.08 e ' order 6.08; 0.03
1%t order, 0.14; 2" " . ond st . ond
order, 0.26; 3 1% order, 0..14&12 1% order, 0.14; 2" 1% order, 0.15; 2" 1% order, O._lSijZ
! order, 0.25; 3" order, i T ard order, 0.28; 3" order,
order, 0.59; 4th Vo ; order, 0.25; 3" order, order, 0.27; 3 . .
Mean stream order 1.03; 5th 0.66; 4" order 1.31; 0.56; 41 order 1.33; order, 0.55; 4™ order 0.56; 4th order 1.18;
4 DO 5t order 3.14; 6™ o o Ry 5th order 2.79; 6th

length

order 3.94; 6th
order 4.10; 7th
order 7.10; 9th
order 0.36

order 5.89; 7" order
32.15; 9 order
0.008

5t order 2.42; 6™
order 9.21 and 7%
order 7.99

1.53; 5" order 2.11;
6™ order 9.37; 7t
order 9.08

order 4.50; 7th
order 7.82; 8th order
15.31; 9th order 0.06



11/1=0.22; 111/11=0.22;

N/1=0.22; 1/11= ::1};95222 N/1=0.22; 1/11= ::’I}Tﬁglﬂ IV/111=0.21; and
Stream length 0.24; IV/111=0.26; IV/III_—d 221' and 0.24; IV/11=0.23; IV/III_—b 2i' and VIIV=0.28;
5 . 9 and V/IV=0.17; o and V/IV=0.21; e VI1/VV=0.25;
ratio v V/IV=0.24: V= V/IV=0.26: e
VI1/V=0.33; VIV=022- VI1/VV=0.25; VI/V=0 33 VI1/VI1=0.50;
VI11/V1=0.50; VIIVI=0.17, VI11/V1=0.50 VII/VI=0.50: VIIINI_I:0.50,
IX/VII=1
1%t and 2" =4.64; « nd— an. " w1 n. 1t and 2" =4.60; 2nd
ondand 3rd =4.18; L and2M=46L o ooy 1AW EATZ S ) a6 ard
_ 7’ 2nd and 3rd =4.61; _ o 2nd and 3rd =4.75; _ ’
. . 3rd and 4th =3.83; _ ) and 3rd=4.18; 3™and _ . and 4th =4.67; 4th
Bifurcation _ 3rd and 4th =4.25; th_ L 3rd and 4th =4.83; _
6 . 4th and 5th = 5.83, _ 4" =4 32: 4" and _ and 5th =3.63, 5th
ratio o 4th and 5th =4.15, the th 4th and 5th =3.83, o
5th and 6th =3.0; Sth and 6th =4.50° & 5t=475, 5" and Sth and 6th =3 6th and 6th =4; 6th and
6th and 7th = 2.0; 6th and 7th:6 0 ! 6h=4: 6 and 7 =2 and 7th =2 o 7th =2; 7th and 8th
7th and 8th =2; e B =2; 8th and 9th =1;
7  Drainage 7.2 7.26 7.36 7.45 7.36
density
g  Drainage 36.11 35.77 36.93 46.53 35.84
frequency
9 Drainage 43.99 84.95 50.09 57.32 56.66
texture ratio
10  Circulatory 0.33 0.32 0.36 0.37 0.26
ratio
11 Form factor 0.16 0.12 0.13 0.14 0.08
1o  Elongation 2.2 2.87 2.17 2.07 2.26
ratio
13 Relative relief 181 248 205 193 457
14 Relief ratio 41.41 17.67 324 38.2 26.75
15 nR(;’gged“eSS 7.25 7.15 6.96 6.89 9.72
Morphometric
SN parameters of the Gaur Nadi 212.03
Basin (km?)
1 Stream order 1%t o 7t
1%t order, 5832; 2" order, 1251; 3™ order, 288; 4™ order 67; 5" order 12; 6™
2 Stream no. . 7th .
order 3; 7" order 1;
3 Stream lenath 1%t order, 866.48; 2" order, 361.75; 3" order, 197.68; 41" order 83.35; 5 order
g 38.95; 6™ order 49.5; 71" order 1.72; 8™ order 0.09
4 Mean stream lenath 1%t order, 0.15; 2™ order, 0.29; 3™ order, 0.69; 4™ order 1.24; 5" order 3.24; 6™
9 order 16.50; 71" order 1.72; 8™ order 0.09
5 Stream length ratio 11/1=0.21; 111/11= 0.23; IV/111=0.23; V/IV=0.18; VI/V=0.25; VI1/V1=0.33;
6 Bifurcation ratio 1stand 2" =4.66; 2" and 3™ =4.34; 3™ and 4" =3.30; 4" and 5" = 5.58, 51" and
6 =4; 6t and 7" = 3.
7 Drainage density 7.54
8 Drainage frequency 35.16
9 Drfimage texture 7153
ratio
10  Circulatory ratio 0.4
11 Form factor 0.11
12 Elongation ratio 2.46
13 Relative relief 225
14  Relief ratio 21.48
15  Ruggedness no. 7.23




