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Table 1 — 1 7 /v s%8— 2 W0 | > 7] 2 H 4:
RIS it u | s | 440 ) S Lt ok | eees | AT | 4247 * . . Sinuosity/ ..
x & & lenlw on K " s @) i{(z!?ttg Z;IAI FIIE R e 35 :t‘gbw it (mm) i}m’: MoK | &7 irwl oM | /1 (U:gm) al Description of valley Channel pattern Rolation of channel to };v?:o 1(3,; th/ | Lateral activity/
- - ‘ ' Le . . .
Jiht [ A0t | (m%) |(m?) [ Blod | ROW | (m¥%) | dos | dso [QA [#0 A f M8 f(m)|Gm)| [ (em¥s?) flat /width Cini ) valloy Cmi) | Vateral stability
Peace Prudent’s l-‘mgmlen:_ury “g(;] nudrrow. frregular ;llctlmdgrs wit.ht 4 }’artly telntrencrl_mgd and % gg gownstrcam it
. sparsely forested and not occasional islands © point an requontly confined § , rogression slight)
( Mackenzio) 8 | Smoky Ranch, 80| 70| 2406|1143] 271 422 5430012 |80 | 210 1.30| 3.64| 2.41] 64.2 o ltivated, o channel bars. constricted by slump. 150 unstable: 4
Smoky, Watino 0.08
Athabasca Fragmentary and ofd \ Si::!uou%un‘d bmi]di:)d diagonal Frfqulfn'tly tl:onrinod and 1.10 k/;nuimllylnctivg.
- - moderate extent, moderately| and mid -channel bars. not obviously aggr or - oderately
(Mackonzio) 12 | Athabasca Jasper 100 o5/ 453[ 200 115| 1.74| 880[ 82 |60 | 227[1/330 | 110 66.11 5167 1373} PEEATHS no auliivation, ¥ dograding. - unstable.
E Indefinite and narrow, Straight with occasional Entrenched botween 1.00 Stable
13 “ntrance, 80! 100 006! 494] 101] 2.50 ~1s6 |43 183/ 1/1.0000 1oo] - | 7321 2329 lo.831| moderately forested, no islands : mid ~channol bars. terraces. -
Hinton . : ' : " ’ : cultivation. -
0.15
. . Fragmontary and narrow, | Sinuous and split : mid - Not obviously degrading 1.20 Moderately
14 Whitecourt {$i 90| 100 ~1e1 |s2 n2o] - - sparsely forested or shrub | channel and point bars. or aggr-, occasionally - unstable.
(Windfall {1:%) v : covered, nooct%léivation confined : -
Embarras Cor:itinuotlns zrmd \végo. Irregular ;nmlmdgrs wi.tht Not obviously gegrﬂding :13 gg Dr/S pro%ression
17 ) 4 moderately forested, no occasional islands ;poin or aggr., occasionally . of meanders.
Airport 100 | 100] 2,604 )2.360{ 442 534] 2,600| 0.23]| o.19f 1nio0[1/1,110 1.35| 563| 2.41| 828 17.1 10.234 cultivation. bara and mid ~channel bars. conl‘?ned- 150 Moderately
2, unstable.
] mementnry and ofd lrlrcgglnr wilth o‘cl:casrif(;nal Not obviousl)é.dgﬁrgding 1. 20 Slightly unstable.
18 il i = — moderate extent, moderately| islands : pool and riffle or aggr., confined by -
Wildhay Hinton { ¥ 100 80 48 34 40| 0.85 120] 51 42 L41]1/190 1.20 47.1 438.4 |0.253 forested, no cultivation. Y sequenco. mid -chennel and rock, _
0.08 diagonal bars.
Fort Fragmentary and of ’I‘?H,uous meundlt’ers. plool and | Not obviously degrﬁding 6 g 3 Progrﬁsion and
22 | P fihnd moderate extent, not riffle sequence, bars, long or aggr., occasionally cut -offs.
reeman {Afsgmbomo 100 100 79 G6i| 61| 100 200( 83 | 70 1.30{1/300 | 1.80| 0.48| 0.24] 61.0f 326.7 |0.263 cultivated, sparsely jarns- ! conl‘?ncd: 0.15 Moderately
k forested. 0.15 unstable.
Continuous and wide, not | Irregular meanders with Partly entrenched and 1.70 Progression and
23 | Pembina Paddy Creek F#| 90| 90 06| 102] s1] 200 570] 029 0.26! 0.94 170l 0.72] 0.80] 255 forested, n%t, gultwatcd- point bars. occasionally confined. 8 gg cutl—oglfs- Slightly
} ) , . . . . ) . unstable.
Fragmentary and of . lrreFula&- mfeﬁndr(lzrs with Not obviously deﬁrading or 3 88 Progﬁssion and
25 : moderate extent, part pool and riffle flow: aggr-, occasionally cut offs. Slightly
Jarvie 100 | 100 190 195 80| 2.44 610{ 0.35| 0.32{ 0.97]1/9.090| 2.00| 1.45| 0.80] 32.8 26.3 [0.021 cultivated, partly shrub- confined. 0.50 unstable.
covered.  0.05
Entwistle £ i Fragm(;zr;)tnr{ arLd narrow: | Irre ula&- 1;1[elm}(llers with Par}..]y dentrenched and 1 gg (liintrianched loop
116 [ Lobstick Y e T covered by shrubs. pool and riffle flow: confined. 0. evelopment.
Lobstic Styal i 80| 80 18| 22| 22| roof 60l s0 |66 [ 0.82|1/710 | 190| 0.32} 0.24]| 22.0f 1380 ]0.025 0.02 dingonal bars. 0.15 Slightly unstable.
Rochfort Colng,inuo(;ls and lwid'?, pl;]rtly Irregular, withdirreg- to_d Not obviously glegrtlilding 1.50 %\\d/[g(ijnly cult -offs.
26 | Paddl X . . - cultivated, partly shrub- tortuous meanders outside or aggr., occasionally - crately
addie Bridge 1t 80 100 28 13 171 1.06 50/ 54 6 1.56]1/260 1.50 16.0] 399.5 f0.108 covered. reach i pool and riffle sed., confllgned- - unstable.
0.30 diag. bars.
Slave Lake Fragmentary and of [rrcgl:ilar, almlt))st contorted Not obviously qlcgulxlding g gg Progrtﬁsioglan}(‘i {:ut
28 | Lesser Slave N ' moderate extent, not meanders, no bars. or aggr., occasionally cut ~offs. Slightly
Highway # 2 100} 100 69] 110 511 2.16 110} 0.22] 0.20 0.63/1/9,090 2.00| 0.97| 0.80{ 23.6 233 10.008 forested, notocélltivutcd. confined by terrace. 0.50 unstabie.
0.
Contilnuouls and »(}/idca Irre ularl.l large dt}l:les ;d Free meanders. 1. 80 g/llailnl{ cut—o{)l;s-
29 | West Prairie High Prairie {hiff . _ mainly cultivated an artificially straightene - ightly unstable.
igh Prairie{}£ | 100 100 62| 54| 26| 2.08 160| 0.49] 0.43| 1.15[1/2,000| 1.80 125) .101.9 [0.03t partly built—ug- and dyked- -
2.0
Contilnuouls and \alidc, Ir{egslsrl withdoccasinal g‘ree lgeanders.é'ivcr 1.40 . g/liuinllylcut-oﬁl‘ﬁ.
30 |Eest Prairie Near Ki - - mainly cultivated. islands ;large duncs an egrading now due to -~ tlightly unstable.
ear Kinuso 100} too0 79 54 30| 1.80 78.6| 0.37| 0.33]| 1.46|1/2,000] 1.40 16.7 88.2 |0.040 200 point, bars, log jams. straightening D/S. N
Cor:jtinuotlns ?nd wc(iide. "l)‘:rtuoqs melandgrs, point n. a. 6 'Glg %a&nly cult-offs.
117 |Swan Kinu moderately forsted or rg, minor 1og jams. oderately
{ so 4 100 100 149 168 42] 3.76 150 0.33| 0.29] 0.94|1/6,000] 1.70] 0.80| 0.40( 11.2 73.7 10.030 shrub-covered. ' 0.25 unstable
1.00
Continuos and oflmodcmte Regular Hllea{lde(li'ﬂ with b Not obvio‘gsl_v dcgi‘ading : gg Downstream
31 [Clearwater Dr extent ;i moderate occasional islands : point bars | or aggr., frequently . rogression.
aper 80 70 426] 404] 138} 2.93 790 1.05]1/5,000] 1.50| 1,97} 0.97| 47.1 67.4 10.086 forosted Zn%t lcultlvnlcd- and large dunes. confined 0.60 g 'g%ntly unstable.
.15
i lar meanders i point Not obviously degrading or 1.30 Dowhsgtream
Beaver Cold Lake - Continuos and of moderate | Rogu 3 l
. 32 |Beaver .» | extent iuncultivated and bars and large dunes. aggr., confined. 0.50 rogression.
(Churchill ) Reserve 80| 80 127 147 54| 2.72 140] 0.64{ 0.56] 0.86]|1/4,760] 1.30| 0.82] 0.32; 19.9 66.0 [0.027 modcratelyof(;rostcd- ' 0.20 glig}itly unstable.
.18
. Fragmentary and of Sinuous and braided. Not obviously degrading or .10 Moderately
N.Saskatchewan 34 N?rth Snsknt?h:ewnnx 60| 90 | - o _ _ Lol - _ _ _ mmferate extent ishrub- aggr:, frequently confined. - unstable.
( Nelson) Saskatchewan Crossing ’ : covered, no cgltivation- -
0.25 _
Rocky Fr:fmentary and of 0 silm:jo‘us wifh raeq_t?}:‘mt : }’artly irlltrenc}ngzd e&md .10 Slightly unstable.
36 M i - - moderate oxtent partly islads i pool and riffle requently confined. -
I;Junta:;i& 100 50| 691f 26ef 151 1.78| 2830{79 |63 [ 257 110 84.8 cultivated and moderately | szquenca, mid -channlo bars -
et forested. 0.10 and diagonal bars.
. Continuous and narrow ; Irregular with occagjonal Partly entrenched and .20 Moderately
Limestone . i . " O ¢ d ‘
10 |1 _ uncultivated. bare or islands ;pool and riffle occasionally confined. unstable.
carwater Creek |-tk 100 | 70 85! 39| 40| o8| 170|37 |27 | 218/1/180 | 120] - 08| 633.6 [0.472f JEh MVOLEC: sequence ; diagonal bars -
0.02 minor log jams.




Tablel — 1

7 v R — 2 M) 0O Tl 5 e

SDRAD |y otk I | poias | e | AARHE | Bst Coom) | P o ey | g | YT u*? - Sinuosity /
& 4 a4 o4 : ; y £
kA& & jw| W om 4 | K o RS g | A Jit Qb Hint il oWt [B/R (= gRD [Q | Description of valloy ] L ern Rolation of channel to | Wavo langth/ | Lateral activity /
2 VA [(m¥s) [(me?) | B RO (md5) | des | dso [Q/A|% M [IEs ({:’"f) (km) (em¥/s?) flat /width (mi) valley 'z?]‘]'vl width Lateral stability
N.Saskatchowan Rocky Continuous and of Irregular, J)_ool and rifflo Parily entrenched and 1. 40 Entrenched loop
; 42 | Praitie Creck Mountain 100] 70| -28| 23| 26| 088 60|51 |43 | 1.22[1/280 | 140[ -~ — | 205] 3080 |o.100] Mmoderato extentipartly sequenco idingonal bars, log | cnofined. - dovelopment
(Nelson ) 1 1 cultivated, partly forested, | jams. - Stable,
e . 0.03
Continuous and wido: ‘Tortuous meanders ichannel Not obviously degrading 2.20 Mninlr cut -offs.
45 | Vermilion Mannville {5 90| 90 - - - - 10| 0.32] 0.26] — |1/2,700; 2.20! o0.19} o0.11| - — — | mainly cultivated, some frequently obstracted by or aggr., occasionally 0.12 Slightly unstable.
shrubs, o 10 vegotation, confined. 0.07 Mainly cut -offs:
Continuous and wide, grass | Irregular, boutders. Not obviously degrading 1.20 Moderately
118 | Ribstono Creck | Bdgerton f1ité 80| 90 2| 4| 8| oso| 10| o21] 018] 050|1/2170| 120] ~| — | 60| =226 |0.001nd shrub-covered. or aggr, occasinally = unstable.
. confined, -
Red Deer Fragmentary and narrow i | Irregular meanders with pool | Partly entrenched and 1.40 Downstream
49| Red Deor Red Deer 100] 80 340 | 204] 112] 1.82 — 160 48 1.67|1/830 | 1.40] 2.25] 0.80| 61.5] 214.9 |0.410] cOvered with shrubs, and rifflo sequence, diagonal | frequently confined, 1.40 gr'o%ression
(Nelson) 0.0.5 and mid - channel bars. 0.50 Slightly unstable.
Empross 4 Fragmentary and narrow: | Sinuous with occasional Not obviously degrading 1.06 Downstream
51 ‘mp " 80| 90| 396 420| 203| 207] 8s50] 0.32| 0.28] 0.94|1/3330] 1.06] —| — | 981| 0.9 lo.119]covered with shrubs, not islands s mid -channot bars or aggr, frequently - progression.
Bindloss {}if . cultivated, and large dunes. confined. - foderately
0.20 unstable.,
. Fragmentary and narrow: | Irregular with occasional Partly entrenched and 1.10 Entrenched loop
5o | Little Red Wn}er Valloy g0 | 90 28| 24| 27| 089 1ol 17 |es 11717280 | 110l —| — | 303| 3116 lo.1o0| covered with shrubs, not islands idiagonal bars. confined. - dovelopment .-
Deer EERY cultwntcd.o 03 mid -channel bars. - Stable.
Continuous and wide: Irregular, with rapids in Not obviously degrading 1.40 Mainly cut -offs.
54 | Medicine Eckville {3 100 | 100 48| 58] 33| 176 130 0.40( 0.31{ 0.83[1/1,960} 140] —| — | 188| 88.0 |0.024|Brass—covered and reach ibeaver dams. or aggr., occasionally - Stable.
cultivated. confined. —
0.15
Fragmentary and of Irregular, with pool and riffle | Partly entrenched and 1.40 Entrenched loop
55 { Blindman Blackfalds {3 70| 8o 33 35 29| 1.21 180124 92 0.94|1/1,150! 1.40] - — | 240| 103.1 |o.029| moderate oxtent icovered sequence ; diagonal bars confined, entrenchment - development.
. with shrubs and grass, boulder rapids. deepens over reach. - Stable.
nocult. 0.06
Kneehills Fragmentary and wide : Irregulor meanders, pool and Partly entrenched and 1.50 Downstream
56 Drumbeller 44 80| 80 13 11| 14| 079 930{ 50 | 42 1.18[1/560 | 1.50| o.40| 0.16| 17.7] 138.3 lo.023| covered with shrubs, not riffle sequence ;diagonal confined. 0.25 Rrogressmn-
Creek cultivated. bars ; beaver dams. 0.10 doderately
0.10 unstable .
Carstairs ; E;ggrmdentgltr‘y and narrow ; | Irregular, l;vitl}:i pool and riffle I’}:)rtlylon.grexlche(ll in melt 1.45 (I;)ntrlenchcd loop
119 | Rosebud - 80| 80 4 i1 121 0.92 40| 94 51 0.36{1/1,960} 1.45 — — | 13.0 46.0 10.002 ed with grass. sequence, boulders. channel, frequently - evelopment.
Creek 443 0.02 ) confined. — Stable.
Fragmentary anq of Irregular, with tortuous Partly entrenched and 1.30 Mainly cut -offs.
57 Redland 80| 100 10 18 16] 1.13 130| 70 51 0.56]1/830 .30 — — | 142| 133.4 l0.012]| moderate extent imainly meanders ouigide reach. frequently confined. - Moderately
- cultivated. diagnal bars, pool and riffle - unstable .
0.10 sequence .
Bow ' Continuous and wide : Irregular, point bars. Not obviously degrading .10 Slightly unstable.
60 | Bow Banff 100 | 90 207 | 216f 79| 2.78 280| 0.11] 0.09| 0.96|1/7.690] 1.10] — ] — | 289} 34.8 |0.027|uncultivated, shrubs or aggr.,, occasionally -
(Nelson ) shallow lakgs"fand swamps. confined, ) -
_ Fragmentary and narrow ; Sinuous with frequent Partly entrenched and .10 Slightly unstable.
64 Calgary 80! 100 439 | 214) 126] 1.70] 2.380] 47 40 2.05(1/560 | t10] — — | 74.1] 2975 |o.784| sparsely forested or in islands i mid -channel bars frequently confined.
grass . and diagonal bars. —
0.10
Carseland Dam Continuous of moderate Irregular, with occasional Partly entrenched and .02 Stable.
65 e 50 100 481} 265| 160{ 1.59| 108035 |26 | 1.89{1/830 | 1.02| —| — (1006} 187.7 |o.580|cxtent sparsely forested, | islands:diagonal bars: frequently confined. -
F not cultivated. split D/S of reach. -
0.20
Lake Louise . ) . Continuous and wide Sinuous and split i tumbling n. a. .16 Stable.
67 | Pipestone 80| 80 40 20f 28] 0.71 50200 |145 2.00[1/70 1.10] —| —| 39.4| 994.0 |o.571]|8parsely forested and flow i mid -channel bars
i partly built -up. boulder rapids. -
0.60
Forty Mile Continuous and wide Sinuous with occasional n. a. .10 Highly unstable.
68 Banff {4t 100| 80 13 121 23] 0.52 20[100 18 1.08]1/50 1.10} - — | 44.2] 1,019.2 lo.260 Sparsely forested, islands ; tumbling flow ; mid - -
Creek 0.50 channel bars ;boulder rapids. -
Fragmentary and narrow : Sinuo.us with occasional Partly entrenched and 1.08 Slightly unstable.
70 | Spray Banff 80| 80 76 | 21] 32| o0.66 ~ 162 |47 | 3062|1/150 | L08] — | — 1| 485 4312 |0.507 BParS&’{ forested or grass~ | iglands;tumbling flow ; confined. -
covered . diagonal and mid -channel -
0.04 bars .
R . . Fragmentary and of Irregular, with pool and Not obviously degrading 1.16 Laterally active.
o | Jumping Pound | Jumping Pound ] ( ' | PO, Y A y
13 ! 100! 80 24 191 261 0.73 —~ 140 |30 12617400 | t1s| — . : ) . moderate extent i sparsely riffle sequenceinid ~channel | or aggr., and frequently - Slightly unstable.
Creck 1t / 356 178.9 £0.060 forested, n% %uétwation. and dizegonal b:ars. conl“i',ned. - By
Fullerton’s Continuoys and wide: Sinuous and split ipool and | Not obviously degrading 110 Moderately
74 | Elbow Ranch, 70 | 100 63| 26| 35| 0.74 —~ |53 (41 | 204l1/130 | 1.10] — | —| 47.3] s557.8 |0.408|sparsely forested, not riffle sequence, diagonal bars, | or aggr., and frequently - unstable,
Bragg Creek cultwated.o 20 braided downstream. confined. -

—9~10—




Tablel — 1

7 s 5 TN TR

R 1/%(/}( Wiiti . 4 . 2 AR GIrTT a2 Sinuosity /
. WA o J F | e ] e | RGEEME D thik Cmm) | 1B ) dy e | weeg | IBAT | BT u - . inuosity .
kX % 4 lwel oMo om 4 X i ..J'., %) winQ | BA it Qb Hehit ' ﬁ“g" ot |B/R |(=grD | Q1 Descnp.uon of' valley Channol pattern Relation channel to Y;V'Rw 1((,],:' th/ | Lateral nctn.'nlty/
Aalit | 430 | (m¥e) | (me) | B | Rim | (m¥s) | dos | dso |Q/A | % | s |Gomy lgm) [ |(em¥s) flat /width Gni ) valioy (miy | Lotoral stability
Bow Co::ltinuous and of | lrlregglnr wilth ogcm;_ianal Not obvious(lly dogmdinﬁ 1.40 Moderately
i isl - —- - - - - - U — .. [ moderate oxtent ipartly islands, pool and riffle or aggr., and occasionally - unstable.
(Nelson) 80 | Pokisko Creok Pekisko 90| 90 78 | 60 1.40 cultivated or sparsely sequenco, diagonal and mid - conf%ncd. -
forested. 0.05 channel bars.
Cor:ltinuous and of lrﬁ_Fulnr. split, pool alnd Not obviously dcgrinlding 1.30 Highly unstable.
g . p . = 21 moderate oxtent ; riffle sequence minor log or aggr., occasionally -
83 | Sheep Black Diamond 80 90 a1l 21l 47| 057| 2060] 59 |43 | 1.74]1/170 | 130 825/ 3286 10.276) [y ety forosted or jams, oty L3 —
shrub-covered. 0.20
Okotoks Co::]tinuous and of lr{egglnr. w{th ?jccatq}lonal Not obviouscllyldcgradilng 1,30 Highly unstable.
y _ “ - . moderato oxtent ; islands i pool and rifflo or aggr., and frequently -
84 Aldersydo 443 90 90 65 34 45] 0.76 37 31 1.91]1/260 1.30 59.21 286.6 ]0.250 moderately forested or sequenco, diag. & mid - conﬁncd'. _
shrub-covered. 0.20 channel bars.
Oldman Cox:ltinutous and of 1 Silnuous, wit]h oflms}?l"al Not obviorusly deglrnding 1. 30 Slightly unstable.
87 . AilE - - moderate extent i sparsely | islands, pool and riffle or aggr., frequently -
(Nelson) Oldman Brocket 44 100 80 226 { 209 116} 1.80 510| 52 43 1.08]1/630 1.30 64.4 280.0 {0.359 forested or sequenco, mid ~channel and conl'?nod. _
shrub-covered. 0.20 diagonal bars.
Fort Macleod Cotnti{luous anld (‘gf mod;l Silnu(aus witlll oo&ns.ilglg}nl Not obviously giegrﬁding 1.20 Modo;;llltcly
88 ! - - extent isparsely forested or | islands i pool and riffle or aggr., occastonally - unstable.
3T 70 | 100 300§ 174 110] 1.58 490| 61 49 1.7211/590 1.20 69.6] 262.4 ]0.508 shrub -covered. sequence ;diagonal oonf?ned. -
0.20 transverse and sido bars.
C%r(litinuous and of lr{eg:ixlar, with l('lrcg;xlplnt Not obviousl)fr,degrading 1.40 Slightly active.
90 : 43 . _ moderate extent & islands : pool and riffle or aggr., confined. -
Lethbridgo {432 601 90 566 | 3081 119f 259} 1730} 53 |40 1.84 1.40 45.9 sparsely forested, no sequence ;diagonal and side —
cultivation. 0.25 bars.
None Irregular {nezlmdgrs wit{n q Entrenched. 1.30 Entrianchcd loop
91 1143 T occasional islands ; pool an 1.80 development.
O 5E 701 90 891 | 474| 180| 2.63 93 | 67 1.88(1/2,270| 1.30| 2.90| 0.80{ 684} 113.5 }0.393 riffle sequenco ; mid ~ channel 0,50 Stablo.
bars, boulders.
Beaver Mines Continugus oflm(lgdemted lrrgguhari)with mid - channel | Not obviofusly deglrading 1.40 Mode{)ntely
94 | Castl ‘ 0 - 4 . _ . . _ __ | extent iSparsely foreste and side bars. or aggr., frequently — unstable.
astle ik 90, 80 1101 69 | 56 17310 | 1.40 or shrub-covered. conf?ned. -
0.20
Fragmentary of moderate | Irregular, tumbling flow. Partly entrenched and 1.40 Slightly unstable.
96 |Pincher Creek | Pincher Creck 80| 100 12| 14| 19| 074 —~ {119 |78 | ossfi/150 | 140] — | — | 25.7] 4835 |0.080]| OXtent ‘C°"%‘"f)da“”‘h shrubs. confined. -
. Indefinite and narrow ; Irregular meanders with Partly entrenched and 1.70 M_ainlf' cut, -offs.
97 |Willow Creek |Claresholm fif | 80| 80 30| 26| 27| 096| 100| 20 |23 | L1s|1/1,250 1.70| 0.48] 0.d0f 28.1] 753 |0.024| cOVered by shrubs and point and diagonal bars. frequently confined. 9.89 Slightly unstable.
grass. .
0.0
Continuous and of génuo?]s, but almolst Lgrt‘\}(f).ils Not obviously giegrﬁding 1.20 Mainly cut ~offs.
101 | Bell Stand off ¥ 9 9 . . _ moderate extent : mod. yond reach, pool and riffle | or aggr., occasionally -~ Moderately
y and off {} 0 0 68 52 55| 0.95 180 35 30 1.31]1/530 1.20 57.9 175.7 {0.128 forested or shrub- covered. | sequerce, diag. and point bars. confgned. _ unstable,
Continuous and of Irlreglélar. w{t.h (()iccgilt_;filonal Not obviorusly deglmding 1.30 Downstream
104 | Waterton Stand off {3 90 — . _ moderate extent ; sparsely | islands i pool and riffle or aggr., frequently - rogression.
and off 4 %0 163 | H7| 95/ 1.23 53 |46 1.31[1/400 | 1.30 12| 3014 10.383 forested or shrub-covered. | sequence, diag. and point conf?ned. — foderately
0.10 bars. unstable.
Fragmentary and . Irregular {n_ozlmd(zlzrs Wit}l 4 Par}:_]y gntrenched and L. 88 (Ii)ntrenched loop
108 |St. Mar Lethbridge it 8 ; moderate extent ;uncultiva -| occasional islands i pool an confined. 1. evelopment.
y ethbridge 4 0 70 991 951 91} 1.04] 490} 98 |63 | 104[1/500 | 1801 1.61f 0.64| 87.5) 2038 [0.198] 3 ty" o enetated. riffle sequence idiag. and 0.40 Moderately
0.08 side bars. unstable.
Fragmentary and of l::tr_?lgulpr, with ;()jqol andl %’artly e?trenc}}pd émd 1. 40 Slightly unstable.
109 | Lee Creek Cardston 80 - _ = moderate extent ishrub riffle dequence idiagona requently confined. -
70 11 8| 16| 0.50 54 |47 | 1.38[1/200 | 1.40 32.0| 245.0 |0.055] MOCOrae spgrselyforested. and sido bars, -
0.03
Milk Fragmentary and narrow : | Irre ulgy, withlr[?pids in Partly %?trénc?pd émd 1.90 Progr(}.?sion and
... 110 ilk i i : - d. reach idiagonal bars. trequently confined. - cut ~offs,
(Mississippi ) Mi Milk River 60 | 100 471 42| 37| 114| 210{ 25 |19 | 112 Leof — [ - 325 Brassmeoverehs — Modeﬁ,tely
unstable.
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ThbitTable 1 —2RIND FEDBRT 5o FHNHHERIZ KD L5 LTRD SR,
® AR ORERIR & Deye fitnessie L DM AT &, ThEMEAME L,

@ MEATIESI, WLRME &L, RER—ARKMORTIETH b,

@ Bankfull discharge D JIHBy, R, 4 ~5WiliOVHiE Lizo RyZFHA%

ByTERLIcliCH 5,

IO, BARDORRYR T, AAROTINR KD A v Fok o 7 R -CREE o 75 2 Bl
i O i % DA% 4T - 12Kuranji, Ular, Asahan, Jeneberang, Citarum, Brantas, Solo
M OFOR e WA L e U, SR DO RIBEH ., ASAKHIB, B Rdn TR Z0%5 0 Jif
o M Y D HEWE 7 15 DG % VEIR L, % segment D P i HEH RSP R DL OCH B,
ENiTablel =3 E LD BATV S, SHOHDFNIZ DT, JRHIY LA L
G & OBYMM: % BB Lt b 0, AMGH OB, YO 1 v KXy 7 oI
W E LTCEDE LD DR TV A,

Table 1 — 2 A v X< 7 RN o> Tl 38 55 o 84

u R LI H iy | Xy By Re | dso des [Bo/Ry| S Comment
Y4 v HUM | K. Grindulu | # )0 @& # |1/1200] 100 | 20 | 090 | 1.2 50 | 142
Y+ 9| 8. Citarduy & e A [1/es00] 80 | 43 | 032 | 0365 19 | 183
J v 7 M| S, Ciseel & e & [1/1900] 35 | 34 | os0 [o060 | 10 | 120
” ook #[1/m00) 35 | 4 0.86 8.6 | 143

2=+ 3468 | K. Aracundo it sk ¥ |1/5400] 100 4.5 013 | 0.16 22 1.87
K. Aceh O % 45 |1/72400) 50 4.6 0.15 10 1.60
K. Jambo Aye | i ¥ JI} 4% [1/4100 100 68 | 0.02 | 008 15 2.39

=7 F 7t | S. Komering Mo sk ¥g 176500 130 2.0 0.82 | 1.00 65 1.22

A= b7 | K. Arau WO S K {1/1400) 80 2.2 36 1.28
K. Air dingin ” 1/ 830 95 2.0 48 1.67
th &8 2 4 7 | K. Pemali 171900 | 105 38 { 071 | 1.18 28 1.40
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Tablel — 3

AV P Xy 7 B3 QR kTR

Na.m%izgr Section Is B(m) | Hm(m) o BTd :;z;:.tertal Place Uad B‘ /Em S Segment Comment
Honii | (g2 GLRRR | weso | a7 | 3287 1daz 0Smm sr2” | 14 2-2 | Tidal influence
(KZea 25Im | wes 46 (;‘ﬁ;) da=tobem 352° 19 |sinucas | 2—1 | natural levee area
A=t | 228 THmOL 160 |10 ¢ ;"__0_2;) s e 622% | 127 L0 | 1-2 |alluvial fam, Alternate bars
@%/;[4;3-451\?) 1/ 80 |200~250 (‘gﬁlg) s 3o lom (30~ 0% ) 747* | 368 L0 | 1-1 {old fan "
* Estimated by X. Yamamoto ( Q= 300m¥/s )
Ular 0~ S km 1/1100 2 ~3 |artificial channel ( maybe )
S~14kn | 1/ 890 o7 2-2
A=1081km® | 14~32km | 1/ 760 72 1.86 0.7 240 49 L1 | 2-1 |B.Hm:Avernge of 13 Cross section in 1973
Asahan |, Q- 2Rkm 600 3 |Tical influenece Estuary
B ok, y| 176300 70 31 4 42 L7 | 2-2 |Hmax=4m
A= 6803kt (8 Yoo | /a0 55 3.0 73 78 L5 | 2-1 |Hmax=5m
P 37 S y| 174000 90 3.2 78 78 Incided channel
Jeneberang % 8: gggg‘ 1/ 1505 E %gg 0.4 2 -4 | Tidal influence
48~103km | 1/1500 | 250 0.55 180 80 L1 | 2-3 |1,=1/2000 (1978yr. )
03 ~184km | 1/1200 [10713KIT0 0.62 245 [ 80~90] L1 | 2-2
A=T2Tkm® | 184 ~2L.6km 200 2-1
26~30 km | 1/ 470 | 80~100 2~5"" Incised chanpel
*Ground surface slope, »*Tow modal size distribution ( 0.5mm , 40mm )
Upper 0~25k  [ls=1/3700] 55 5 | di=04mm 20km | 132 11 Incised chennel in dehuial sediment.
Citarum 25~ 40 k 30 43 | d,=025mm Haurdpit 7
- Water'surface s;lope in 1'986 flood.




Tablel — 3

4V Rxy7EENOFEESERR (53&)

NameRi?lgr Section Iy B(m) i Hm(m) T Bed xgitertal oo Uz 1 B/Hm ’ S !Segment% Comment
Brantas 47 ~ 88km 1/2300 200 3™ 128™" ’ 67 1.06 1 2-86 «« Umsteddy flow computation ; Q= 1350m¥s
88 ~ 122 1/1750 140 25" 0.5 0.6 140™* ‘ 56 | 114 25 - ” ; Q= 900m¥s
122 ~ 135 11550 | 180 05 06 i 107 2-4
135 ~ 158 171400 | 120 | 35 245 i L14 1 2-3 Bomkful discharge is 700~ 900m¥s
158~ 183 * 17900 | 300 | 18" | 05 0.6 196™ 6™ 105 | 2-2
183 ~ 195 * 1/ $560 160 2% 165" 80™" 1.04 2-1 ! == Umsteady flow computaion : @=500m¥s
| '; ] : *» Narrow valley
Lower Solo | g ° 5 BaBsy | 2 150 5 e 25 | 10 3-3 |AO&DHm 4—7m. B 180m—12m
o1 30y | Srio000 100 i Sft‘y ® b 32 }
[(NMS;SO) Some fine sand 14 1.2 t ’ partly artificrally out off
(-.\’0.?00- 75) 10 5 10 3 1
oo B km ] wsoo | 154 | 6 019 | 024 | Babat | 110 24 | 14 | 3-1 %artiﬁca! cut off 7% lmm 3
81k Lz | 170 5.7 0.20 0.27 |Bojonegoro| 169 30 1.8 2-1
Madiun oo o B 5y | ast 77 56 026 | 032 | Ngawi | 219 14 20 2-3 . Ne 38 Tervan JIFEA
GBS Bk 1000 80 3.8 0.36 0.56 |Margunharijo 372 21 13 2-2 ‘
JoroOTlkm | a0 | 58 | 34 018 | 025 |Ponorogo| 238 17 | 12 | 2-1 |No flooding EMEE 5 {mm oRALESD
Uppor Solo | gy 213 —tosery| 2 120 | 5~20m | 026 | 032 | Ngawi 15 | 22 | 2-3 |noflooding bedrock appeared
&gg;ﬁ%&%% 1/2150 | 100 65 052 | 066 | Tangen | 296 15 7 2-2 | FHOFIZ—Bbed rock Tk 20%12 lmm Mk
HeT o M EED | vso J¥: 2ty 033 | 047 |Wonogiri 196 23 17 2~1 10%!2 5~6mm

> AT S T

b g T £ ARV




B #% X M

1) AR, 1981 FHERER 2 ~ b (1) — RO ) -——, dRPIRDIF 71625
o

2) LS —, 1988 TMRHER, KPR 26627 0

3) Kellerhals, R., Neill, C. R. and Bray, D. 1., 1972 Hydraulic and geomorphic
characteristics of rivers in Alberta, River Engineering and Surface Hydrology Report
72—1, Research Council of Alberta.

4)  HERAEHAYI S, 1974 5 AWUTIALERBCEOR,  RATUIH R



W2 WM O WIE, (S o M

ARBI I\ T, WA SRR O, QRS R B, 08 1 0 FTEGE 0 fo 3 0> Ll &

5o

2—1 RAKOHE -  [ROBE
(1) HOIEZ B O S B A
AT By ik, BEKTR I O — B Il SR o iy 2 D—fC b Do T 1538, A M
8 SRR AR A D HIED, ARERE DR o SURTN S OIS, B 5B 4 1)L
b ie 5 WBGHBY b EY L icd D ¢dHh 5,
@ it

HAZN R OO 6 A LI TH %o & Dith b HBSET DY T H 5B, % DR
REFLL, HLRPEBCHELRI ORI R bDCh Y, & OMEILS i B8
T bo 4 ADIA DL, HBSTLIE & 5 MR A-kn D BEASH BB RN 2 Z TS
NIz b DTH B, |

SURZN B DK % B30 5 S DR KIUN B B, KL, T» ST 5T A
AKILHEEARC D HVEARKILHCAMNEI R 3, BARE, HCE M8 RE X
R Z A, KREBRIVT 5 KI5 NS g kil ¥ ¢, KOS E Wbh b
BEFMBANL D LHEDO—DTH B,

@ FE

HADFEZ, REE, &, EHKANEh e h EZrnELHHOB 1% 5D 5, i
BEOKRA L EHOKRIBHE, BWUHHICHER L@ h Sy, 1S3 1 HEM & DSy
BRUEHER LB TOOhTW b, $iz, AROVIFREIR I L h -t i,
WL oS30l L ZHARIEN > T b, £ LT, LTI 353 kTN BIFLET 5o
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Table2 — 2 A v Fx ¥ 7 %DM Kt
By 2 mm

I ol # iy # B il it
Sumatera {D.K.I Aceh Aceh.R 1,965
/" /7 Jambu Aye.R 1,872
/7 North Sumatera Wampu.R 1,510

7 ” Ular.R 1,700
Iz 7 Bah Bolon.R 3,688
) P Medan 2,007
/” Riau Rokan.R 1,850

/7 ” Siak.R 2,739

7 /7 Kampar.R 2,864
/7 7 Kuantan.R 2,961
/7 West Sumatera Padang 3,869

” ” Arau.R 4,233

7 7 Kuranji.R 4,177

7 Jambi Batang Hari.R | 2,628

” South Sematera Palembang 2,469

” Lampung Septih.R 2,647
Jawa West Jawa Ciudjung.R 2,242
7 7 Bandung 1,768

7. Y7, Citarum.R 2,049
u ” Cimanuku.R 2,197
/7 ” Cisanggarung.R{ 3,049

7 D.K.I Jakarta Jakarta 1,730
/7 Central Jawa Pemali.R 3,790
/7 ” Serang.R 1,626

” ” Semarang 2,030

7 D.K.I Yogyakarta Progo.R 2,266

” Central/East Jawa Solo.R 2,124

7 East Jawa Brantas.R 2,228
/7 ” Surabaya 1,438
Sulawesi [South Sulawesi Jeneberang.R 4,013
7 7 Ujungpandang 2,856

7 7 Sadang.R 2,557

7 Central Surawesi Palu.R 1,503

7 North Surawesi Bone.R 1,195

" /7 Henado 3,437
Kalimantan|Central/South Kalimantan|Barito.R 2,388
” West Kalimantan Pontianak 3,190

” East Kalimantan Balikpapan 2,270
Haluku Maluku Ambon 3,470
Timor Timor Timur (Kupang 1,413




Table2 — 3 A v N v 743D Sl K it
CHAYL: mm)
vyl e | e an | sl || e | o o |1 |res | m (i M
Djakarta (Java ) rroeoeeereenene 308 300 206 143[ 112 91 62 42 70| 110 148] 198 1,790| 48
Bandung (Java ) «eeevveereenns 1761 182 230] 239{ 131 70 30 49 84| 152 228 191 1,768 35
Semarang (Java ) -s-reerreeeenn 275| 256} 207| 210 128 82 76 39 70 183 249} 261 2,030 22
Surabaya (Java ) -seoseeeeeeens - 293| 205| 193} 159 91 51 16 6 15 60§ 121 228 1,438] 42
Modan (Sumatra ) «eereeeeee 1412 83| 107| 132 178 130 132 172] 215| 268 239 214 2,007 37
Padang (Sumatra ) ««ooecevvrer 234 242 300 | 341} 296{ 205| 188} 287 | 346 446 | 486 | 409| 3,869 31
Palembang (Sumatra ) ----- 304 261 304) 2704 170 118 951 109 122 175] 265] 276 2,469| 29
Pontianak (Kalimantan) | 276 210| 245 | 278 283| 325] 164] 201 233} 366| 387] 321 3,190) 23
Balikpapan (Kalimantan )| 200 177 230 211 232| 199] 194 ] 164 147 138] 167| 211] 2.270| 26
Monado (Sulawesgi) seeeeee 382| 468 327 | 207 236 262 227 133| 217| 210| 287| 386| 3437| 24
Makasar (Sulawesi) - 7191 531 424 | 166 92| 668 33 10 12 40| 174 | 587 | 2,856 26
Ambon (Ambon ) +eeeeveeiernnes 128) 118 134| 280 551 | 634) 6597 411 | 242 158| 108] 129| 3,470| 23
K.upnng (Pimor ) «reeevvvnnnn 386 347| 234 65| 30| 10 5 2 2 171 83] 232| 1,413| 29
C YL ) Meteorological and Geophysical Insticute of Indonesia.
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DRI LTl T B &8 A, fildh SN I » TR L
KB T 5o ZDLLIE BB L ETable 24D EBHCH bH,

Table2 — 4 A< b 5 o> ¥ mivi: IR i

v (m) Wi 1t

0~ GO0 | 6t At B i U | sm— 70 =y ev sl bl 7l
600~ 1,000 ARty AABE AT EREE | (BRI o 7 Difitlic Db R 5, )

1,000~ 1,800 AACAE 0K ol 0 AR B S TR (4, )

1,800~2,800 Lt IR R TR TR IS VRS TR @21 3 )

2,800 ~3,800 ANl W2 it

3,800 ~ Bk gl WA

A b T Eel, PGS E ALA Wi R, RO & PR (L VTR
TLOPRRHS, (L) R RB L < 5, :
¥l BURRPEMBHERIR < fTbh Tk Y, Bl bh T ke gt L
ETABE N,
CREXLTCTY Y 7 BT, RS R U I AR R e i SRR B, T
RV FRGATT BN, HHUEDAEA T Bl H AR D L b R B e v,
(2] -4
BWEKBETEHLA Y PR Y7 TR, LR E LTSI 74 bORSAIT 5, T h
B, BRAWBABET CAREINDSDOTHY, itk LicfioLicmiicz U <4
HEIIHREN . Fhe, BHBHMEBETE I mid kL SBERIEEZCW5,
feti L, 2D KNGS 3R TRINW L E Lkl fizkd 5 LHAIK LS
s %o KIWNERS L J6 Ute 80T, M d - ckiBkcd by, #Hbe LT
hTuwb,
2—3—4 A< LFIE
A= b T RE, AV FR Y7 OWH, KAV XYV S 5 KEC, HiBEH4377 ket
DHho MBCETIMAEON, 1V FXYTHL2AMDECH b,
(1) b « 1K
A b RS & ARG AR T S B i A S R i LTV B R Y Y
VILRE G Bodiel LU R L e, Fllosugch b, 2Tl S Y
I LPRAEE VIR R Y o T SR b, oMl B, A, WE, WK
BME AT B o KRIMA BRI 2 A3 Kl euEb b B o LLie o S5 e 43 7 R D &




D v Jg-(l] (3,806m) CdBHo MBI ALALTRD 2 2 v inds b AREL, R 229 Fitbi
HH0, BWLOHHOAXYBEFE L ALET L OMRLY, A~ b IRBTHADYN
Hitik & de o> Tl b AV Y VIUROVERTWE K> T B R, 1 v FIERE» > TR
L, BB BRI R £ o 2 PO HERSFIF IR E T B HUR K » T I D
W 5 P icfigie, find, mEERATh T b,

O WP LEIECD D, INKRIPCEE Rl LTy 7 2N, v aAnvl, 4V 5D
FONM, ~Y (ZryvE) N, Al ELKONMNMEEL, WE, v v INEFBKL
TV b,

(2) &t
O

A% b I BOGRCIEE Y 2 AR, WALTLERO MR E L RS D
R, Eh b ORGSR E FNRTH 5,

AR O ML AR S M & LTk & Z A, #7212k O B SR W 5 I %
U, Midst gl L ChBnifanEmREh s, #F&REN, RR2 AR chh, Wk
MERT A LR L o T, Aa— DOl Eb b, —J, 2—I9 YT REEL S -
A bS5 YT KBEEORICE, 48 E1AZERE LCEHRARKS, & OFEMRIEL,
OB LB S 5,

A= b T EBEHREE T MBS 5 ), —EfRENROMEE 2T 2T W, ol
A A E LAt R B L, BRKRBMAD TS WO BN bR 5,

@ &

A< b BRFOEETAES 500, FPFHRRIB26THHR R TH Ho E18
BLOEKETIEAEMRL, AREDHNRKEVWBETH D, —JF, KM LTt
BRTCEL L, ROV AR & TR LB UbBir & ie b,

k¥, FOBE T CRAHREEDHEL, KB 1 BOREGPBLBETELELhTWS,

@ RKeaKE

A2 b7 Bk, RS EBEE UC, JH200~600mm DR A H D, Gk
K fi33,000~4,000mmiz# 3 %o UG, & <A v PR LWURE i, &
SRABOBAENDHEADNSL, ZD L5 S HOMERFBNBOMFAET LD L
DCH B, FM%M U THREMNBMOEEE LT AN, FEHROBE MMM D 5
Widdb b A, BREEEA T A, LR, ZoRicx b, @ik E
FS B DSIR & D 1 B T C UL A 35200~ 300mmAE & O R L B B,

T OWBOMKTFHEFHEN DSBS A - NDIThIbEhb, Tok®d,
T DK & W,

@ flAd:
Table 2 —4 A< b I BORENFAERRE RS
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2)
3)
4)
5)

2—=3—565 Yy

Tk, AV IR TORLRET T, MBIEN12.675kCh Ho THULA vV N
7 DRIk LD S E M, AR5 E N DI LT b,
(1)

O DO, KILAEMR R PSR EG0 U, HE S Vs s o 5 vl b, 6
AV XU 5 0 5 VIR Wie b o BERE2,000m BA LD L33 =-CKIC, Jk ¥ A
A=l (3,676m) ZiEL¥, DRS00 EL, PO A S Lzl L, 18D Kl
i, WERBBERG TV bH, VY DRKEKMOHLICE < £ 0% 5 KL D v 7 H 47
DEFTCH Bo

O K AR U A Ik e LR 2 B DA L/3% B\, A BE I D IR S SEE v fe - C
Who ZOKIBUH OW A I F A=A O G IEIBUR AT L <l b, BT 038%
DTV, ThALDIMDRIE AR Y FY, Jin—, Frmy, =I3v, £ vikd
DRFEMNFAL, FhEHEHERMMND 5,

Yualll, 7o v 2 ) ig ERFEGIS B I LLHC B O SEEFIE G < o d D kil i X ¥
N, WERLERY v 7P LTH ot U v DHRCE LI, S22,
TIvaxl, velllle L L TR ER, BHEMNE LA TH S,

(2) S

Y U DOKEDREIITHE, WEORJNWMELZ LT, 11~3 ADOWEL 4 ~10D
WEECShNb, LhL, AUBNTCHTEDL LDOEMMOBEL M LT 50HITxbh
DTEBRTH BN, PR LOTEEEIG TEEL S DOFEHROLENM L, RN L
<Hbbhb, _

KK B3, 1L K4 X 4E3,000mm BN b, WK SR O K4 % 4:2,000mm BA - 1 58
T hHo MMM AR HELAHENE L, WRIBHSHIANR BT 5,

KA, ML KO DR D, MOBRHHIRC S BRTH LB EhTWh 5,
Ty AN ZDOGETFHGFII27.0CTH H M, AEIRE S~ TR, B (HEO
Yy D) EWiEh S, BIWTRERBMETL, <Y Fy (E730m) cHEFH22.1
C, 71+ xvRKE (BER2,013m) Tl4.0C &b, BEMEE T SR lBHE ko<

Wb,
# X ®
HIBPOP, SUVH MR, 1986 AADIL, HIHIE pp. 5 ~14.
FHEFB = 1973 ; WAL ARAAER A 12, SL 37 HURK.

rREPREESR, 1971 MEAHEEE I > — AV T Yy T AU 0, kKW, pp.21~40.
PR, 1971 LRSI 3 iR U7 WA, pp.14~35, pp.73~78.
WAL, 1988 5 L-HEHIBEEE 3, S$UbEM  pp.283.
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AT TR, TR M R Bl 3 5 AR & L ISP AR R WES (B % Vi3 bankfullif fit,
2 S BLRTERVORHER) |, WA RO IRR, WIIRAR  RE TR, Y, EOREE,

4

ERAXK, hIde7nr—=2M, 4V 2y 7RO Z IR 2T D0

3—1 ity

MM OMILE, WML E I OBNTH Y, W« K, RO E ) O g bIEZ o
R ELCBN D, WG BT 30 » KB R % B A ik, KRR AR L 4 % L1
WRBLL, ThEWE, QURE DR RMALLBND LM, RPFROARRDOYIFEAM TS
WODT, TR, BEOAETNETD - LHRINA & BH O NRL O B % IR 3
LILEED S,

Fig.3—1, Fig.3 -2, Fig.3—3&, th*h, ABEXKO—IN, h) X+ TAR=2A
M, 1V XV 7EROMNDALLOBFREZTEM L T2y P LIcdDTH S, Kb
TARERE Fe=A/L*W 1, 0.15, 0.04DBPEDAL LOWREEMTRLTH %, _

ChODOREWT 5 &, ZHEORPRBMGRE R > TEY, MRHEHI0.16~0. 242
DL >Twh, 2L, WHo&RAEL, ARG LR 4 f-REO X
N5,

TR Fe BT DR A2 RBLL, ZhdikEWIINE AR OWIREZ R L, PNEwvb D
AR O % H5 0, WEIBIRGE, PIME JI & 5 A O B MW o Ji i, &
FOWMERS), KIUWTEBSE & > CABHERE > TLE W, SEOEEE LW Elbh b,
DT EN, [OOSR D ZEOM TR BRI, FDRFERDN K E  le bRl T
HhH5,

S0 D 2 S PRI & Kz 3 R IRDIE & 0 AR O SEFERE OB L hPh B &
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a) 2 pools within a meander wave length
¢) 4 pools within a meander wave length
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WEM I b LHME N D,

L L7 bt BSRIZIR % CRd 9 4 BEER & PR & OB, 105 ABERY & -+ o LR
DREL, BERFHE, PRMEERBRT 2 EE 2 bR 50T, K, HIE - HE o 2R
TR DB 2 Bl BT THEMENRD 5,

PR B W), BATOTHRERbTIREE L CRTIESZI D b CaB R 5
Hudil % Wi 5 W0)1% LRSS 5 & &g b,

Fig. 4 — 18}, %e{TO W E 2 L 4T H# (meander belt) DMa (1T DIRIK) D ita/ 2 b
S& EH v IR D B hkChitale, S. V. (1970) HHEDLEB L Bldbocd b,
Zh& DTS, BITOWHAMEZ IR LTWH I EMbnb, poold pool D HlF L,
I NE B L3 5 O CSHRE— oI <, 1TowE, RSN ke s o &
e, REHEARPHIERER > LR D, O &I ORI E Hh $H &
LTRATIESEE, MU DTHBE ERFRLTW A,

(1) kEOBEHOWIN

Schumm. S. A.*2, XBPORWHHEELO A — A F IV 7 (semiarid} O'subhumid®
KEEHCH D, ) RWT L, Hlwess GIMIcHA R Ob 2R TSI K
O'10% L ik gravel (2 mmELE) & Fh ol Wbl oviTHE oW Tl
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Fig. 4 —18 Chitale® &Rz X 5 8E4TIES & a/ 2 DR
(1 &2 1reach2 B LT W5, )

LTw3,
Schumm, S. A.i%, ¥EATIESHwidth depth ratio F I % B 05 & & BB O

BT S kb D) LEERMEHERD Y,
S=3.5F

EL, FRFRKBRIDOBEA: & o0 b 104 M(weighted mean silt—clay per-

cent in the perimeter of the channel) &
=255 M "%

DYEN D, MBLWDOEXRIROBLbRhCH S E L, HFIESE P DO
01:1:1?)0)%32&7[95&’6&)6& Lz, =r¢, Mk

SXW+ Syx 2D
M=
W+ 2D
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o AW A o g v # T e ey s

ELTEEEN D Sey, SURAKBOME S L OMAD > & b &L DU b 5
S Vb, WILKERIR, DBKMOKBECH B, Fhoo v b ERLIZ2002 v ¥ 207
VA (mesh sieve) MM LizbDE LTV 5,

Ui Lle it h, il Uie & 5 wDE OSEIGIZR E WM B EH R LCw b o &2 H X
HE, RATIESHE, LBOMBEBRERDTMIBE LT WL EH XL LD, FREHEMN
PI L C WA E#E X iMBZYERbh b,

Fig. 4 —19¢{Schumm, S. A"z J o T S Wi Bt (Tabled — 1) &b, S&B/
Hoos DBIRE AN G5 5 CRFE L b DTCH b,

BBZDOBEB RN > CNMEQIDMHE S 7w v b3 5 &, Fig. 4 —200Z &< ThH Y,
Fig. 4 — 13T L2 6k & KR 9 h € L W SR 4E 5 oK I LI D e, 2k 100~200en/s7 &
Lit Wi Hisve Schumm, S, A., K& o CTRENLD &R —DM)ITCH % North
LoupZ U'South Loup)ll D)L, X v = o)l #d: % 3 L < % L f=Brice, C. J.¥
DL DAL & 78> TW B, Brice, C. 1.9 & 5 )WL, 2,880m o X [ o> 12171 o -
& LCRDBRTY B0 Shumm, S. A OEFE, K LD L5 LTl L,
I LI REAR E T de W o>, B 17 D FIE S0 Wit s 452 141 0D 12389 19 i 7 B W T

® ~1/800

X x 17800 ~1/1200

X ) & 1/1200~1/1600
1/1600~ 1/2500
20 f
172500~ 1/5000

175000~ 0

S 0 50 100
‘ B/Hmax |
Fig. 4 —19 S&Fol®, S.A.Schurnn®®¥ L b
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Table 4 —1 72 )V HFEL 4+ -2 5 ) TOEEBRBKROT—4% Shumm, S.A 20
No. Location B Hmax M Qa Ls Ir I S B/Hmax
1 | Nowood Cr near Tensleep, Wyo . 17.995¢ 1.525 16.0 43.582 152.5 00045 2.1 12 The measurement of width and
= depth was to some extent subjective.
To e River
2| peas Milles City, Montana 60.3 | 1.525 3.7 | 12452 | 1037 0019 | L7 40 | Depth was measured to the lowest
M. F. Powder R. i part of the channel from the edge
3 . 11.285 | 1.22 148 | 41.035!| 305 .0016 | 2.1 9 P g
gear Kaycee, Wyo. éof the first surface or bank above
4| Powder R.near Locate. Mont- 99.125| 1.8605 2.5 | 311.3 1830 0011 | 1.2 53 |the channel floor.lt is, therefore, a
Little Missouri R. . maximum depth. Width was measured
5 near Alzada, Mont. 1403 | 1.7385 44.§ 77.825| 198.25| .0009 | 25 8 | from the edge of this bamk to the
6 | Lance Cr.near Spencer, Wyo. 32.025| 1.4945 | 80 | 7641 | 3965 | .0012 | L9 21 | corresponding elevation on the oppo -
' ——————— site side of the chanmnel.In general,
7 Cheye,nne R'near Spenqer, WYO- 78.69 1.22 56 9056 793 -0014 1.3 65 the upper Iimit of the measured
Cheyenne R.at Edgemont. v ) 7 depth could be selected not only as
8 yenn R Dakota. 85.4 1.159 3.8 | 121.69 | 1759 0014 | 1.2 5 | edze of a terrace of bauk but
9 ; White R.near Whitney, Nebr. 8.235| 1.7385 | 388 | 25.47 183 .0012 2.4 5 also as the lower edge of permanent
S F White R - vegetation and the upper limit of
10 at White' River, Nebr- 29.89 | 0.7625 | 3.8 | 6509 | 13725 | .0020 | L1 39 | fairly recent deposition or erosion
11| Mobrare R oy Springs, Nebr. | 2013 | 0732 | 13| 3113 | 1769 | .0018 | 11 | 28 |along the sides of the chanmel.
|12] 50 Toup, Be  fichael Nebr. 37.515 | 1.22 6.7 | 121.69 | 1677.5 | .0009 | 14 | 31
13 | No Loup R-at Taylor, Nebr. 46.665 | 0.8845 2.8 | 42.45 | 1616.5 | .0013 | L1 53
14 | Calamus near Burwell Nebr. 46.055| 1.1285 | 2.6 | 16.414| 2440 .0011 | L1 41
15 | No-Loup at Scotia, Nebr- 125.05 | 1.6775 15 | 181.12 | 3355 .0012 | 105 | 75
16 | No-Loup near St.Paul, Nebr. | 131.455| 1.7385 | 1.8 | 246.21 | 2440 L0012 | L2 75
17 | Elkhorn R-at Norfolk, Nebr. 58.56 | 1.3115 | 7.3 | 147.16 | 1677.5 | .0008 | 1.2 45
1| Repubiican B, elman, Nebr. 3172 | 1159 | 23 | 12452 | 16165 | .0020 | 13 | 27
1"So - Republi
19| 20 o ar Berkelnan, Nebr. 63.135 | 0.915 2.2 | 1415 | 16165 | .0022 | 1.2 | 69
20 | Frenchman Cr. 0.15 | 1647 | 27.8 | 20149 183 0016 | 16 5

at Palisade, Nebr.
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No Location B Hmax M Qa Ls Ir S }B/Hmax
g1 | Fremebman O con, Nebr. 2257 | 13725 | 149 | 41.035| 250.25| .0018 | 15 | 16
2p | Republican R & Nebr. 35.075| 13725 | 68 | 99.05 | 1525 | .0015 | 13 | 26
py | Red Willow Cr- iillow, Nebr. | 13725 21655 | 444 | 63675 1525 | -00077| 21 | &
o4 | Bepublican R dge, Nebr o7.6 | 10675 | 29 | 220.74 | 16165 | .0012 | L2 | 93
25 | Republican B, | ane. Nebr. 4453 | 183 6.7 | 186.78 | 19825 | .00083| 16 | 24
26 | Beaver Cr- o over City, Nebr. | 16775 3.05 22 29.715| 1525 | -0010 | 18 6
27| Beaver Cr. at Ludell, Kansas 854 | 244 | 36 | 179708| 1525 | .0012 | 23 | 4
28 | Sappa Cr.near Stamford, Nebr- 18.3 3.05 28 59.43 152.5 -0007 1.8 8
29 | Prairie Dog Cr at Nortor, XKans.| 1525 3.05 15 90.56 152.5 -0011 1 5
30 | Republican at Concordia, Kans. 76.555 | 2.1655 4 263.19 | 1616.5 .0008 1.5 35
31 | Solomon R. at Niles, Kans. 38.43 2.318 16 226.4 610 -00026 1.9 17
32| Kanses R.at Wamego, Kans. | 193.98 | 3.05 3.8 11037 | 5856 | .0008 | L2 | 64
33| Kanses R.at Topeka, Kans. 244 5.49 30 [1358.4 | 7076 | .0005 | 11 | 44
34 | Murrumbldese B ages 83.265| 8235 | 19 | 7358 | 1342 | .00017| 23 | 10
g5 | Murrumbidgee R era 75.08 | 7.625 | 28 | 4245 | 9455 | .00021{ L7 | 10
3¢ | Murrumbidges B on Point 671 | 7.015 | 25 |311.3 | 854 | .00013| 19 | 10




v =20

1,2 =150cm? /s?

100

(m)

10

o - Lo )
10 QI 10 (in*/s) lO

Fig. 4 —20 JURBLQIDHHH

Rt R i S X Tu B E D I LW, JIEoEReBEos 58 EFhTwn
5E5TH5,

Fig. 4 —10 L % &, BT O ORTESEEIR, MO — % iy 5B/
Hood L KESHBERT B LRGN 5B, F= (1.2~2) +B/H. b H52bh5DT,
B/ Hat370~80%8 i ¢ I3H (3 AR T H V, B/HaM30LATF TRET T & /5 » T\ B
C2) W& 7r— 2N

Fig. 4 =214k > & O Albertaf % ¥ h 5 BN O FR & W TIHEDORETIES &, 2
ERERPAKIGFDOB/ROBIFH R R LI b DTH bo RRCIE, TIRMB O BIEE, * B
HEMEEOBRET 5 M IRBELEL D LRI >TRERT WS, 22T

free ! the lateral development of meander is not restricted by the valley walls

or by high terraces.
(BEEP B B & - THRAT O FEEM IR & h T oo vk )

occasionally confined ' the river is occasionally deflected by the vallay walls or

by a high terrace.
(K%, BUEDBY R X o> THEMNBIR ST 5K

frequently confined : as above, more frequent.

(LIFLIE, BERE R X - TRBMNHIRE T 5 KE)
confined : the river is regularly deflected by the valley walls or by high
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des

o sand
o 2.5~49cm
0 5.0~89,9cm
® 10~20
¢ confined
Sinuosity 6 frequenty confined
g o free or occasinaly
-0~Entrencﬁg%n“"ed
2.8 o Partly entrenched
2.6 .
. __"} ¢- g_r
24 g | 2
2.2f = =
o e
2.0+ m} = n % 2
- T ¢ e, =i
1.8} g o 8 0 S
m“- -‘:. u¢~ I-z-.-& 'Q' o
3 -+ a \\ t
. <2 bu toe o E g
1.4} 0o = ¢ %0 Mﬁ% 3~ =3
=2 & ¢ 08 > ¢ D ¥
12| 8% “afdlge, . E8
1o} 1 (o aosaly. ele
d"UU“cm .
2 4 6 810 20 40 60 80100 200
- giﬁa at .2year flood discharge
Fig. 4 —21 H 9 & « 7 A= 2 W DN DS & B/R
terraces.

(HEECHREBE X o THUMCBEIN S ¥ 708 b h T b KEK)
entrenched ! reaches associated with a high velley flat or no valley flat.
(BRBERIRA LCHih %K)
partly entrenched ! part of the reach is entrenched.
(B4 ERARA LCifih 5 k%)
Thbo ,

Confined channel & frequently confined channel i, $E{FHESHALBEN X » CHEX
h5DTHMEITE T 29, ¥ fcentrenched channel i, ML Y FRE2ESTLTHI LD
255D, Thd BT EELE V.

T & CHHBRT MM 2~ 5 2K, free, occasionally confined, partly entrenched
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LRCHR & i, WhEOR RGO 7098 LA Lo )N R8O HE L (Table 4 — 2)
BIZR LIch DAFig. 4 —22CH %o I BINDOEAMEITIER I = v 23 5 oD EEFTIES
LREAT O Ma L 4EFTR D Iba/ 2 DB E MV CTh L (Fig. 4 —23) o EihgEfFcdhil
BIrb DMER NI 7y P ERDEBDR LM, A5 v eIk & < Bk
TCWMADLDLFERTCHHLHWENRS (RhDSEa/ 2 DYHIEFig. 4 —185 v i
To HARDERI, KENM >0 Cid, AROMEEE B —8T 5SEa/ 2 DL & 1 -
TWwhe ) o

RN DI Sl & EME 2w b, B/RMGOLAT CiX, TIERHMENRWCH - Th i
FICdh > THIE L ITHR 3 DL LED T — AW h BT MTNN § Clth d 5 2 & D4
Ho I LB/RYJ‘ZQ“C‘WWH*»"M‘0.011cm0)Bow}llLake Louise i1 SH 1. 1 ULin e &
fevro & Dreachid, WIHER Y WO DT 9 ADBHEWMN T Wb, KD I fBIL,

Tabled — 2 hJ &« 7= 2MTIDSEB/R

A Mo 4 HEE Sinuosity Wi BCL B/R des Iy
DY AlmY) | B(m) | R(m) (mm) .

14 B 1.20 61

——l—'l- B 1.35‘ 2,360 142 5. 34 82.8 0.23 t/714,110
22 | Freeman B 1.80 61 61 1L 00 61.0 83 1/300
25 o B 200 195 80 2.44 328 0.35 1/9,090
26 | Paddle B 1.50 18 17 .06 16.0 54 1/260
27 | Little Paddle B 1.60 22 16 1.38 116 67
29 { West Prairie A 1.80 54 26 2.08 12.5 0.49 1/2,000
30 | East Prairie A 1. 40 54 30 1.80 16.7 037’ 1/2,000
45 [ Vermillion B 2.20 032| 1/2700
118 | Ribstone Creok B 1.20 4 8 0.50 16.0 0.21 172,110
54 | Medicine B 1.40- 58 33 1.76 18.8 0.40; 1/1,960
G0 } Bow B .10 216 79 2.73 289 011 1/7,690
80 | Pekisko Creek B 1.40 78
83 | Sheep B 1.30 21 41 0.57 825 59 - /7170
88 B 1.20 174 110 1.68 69.6 61 1/590
101 | Belly B_‘ .20 52 65 0.95 579 35 1/530
23 | Paddle B, C L7 102 61 2.00 266 0.27
28 | Lesser Slave B 2.0 110 51 216 236 0.22 179,090
40 | Clearwator B, C 1.2 39 40 0.98 40.8 37 - 1/180

(M) 1. ®HELOMEE A ! free meandors
B !occasionaliy confined
~ C  partly entrenched
2. Wi, RS, BT RT2AERRKDOF -2 TH L,
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2F B
1/9040
~ o] [ ]
172000 g 17300
- a
mi/200
S } Qe 171000
171860 17180 ®/170
o o} N mEI/
172170 g 1/530 /500
1 5 1/7680
d=0. Imm
| des
- 00.1 ~0.42mn
- 00.42~2mm
& 20~ 75mm
® 75mm~
Olllll I Lt ot L 1

B/Hz

Fig. 4 —22 S&B/ROBUER, h )&« 73— 20 o)l

3t
—— Chitale S.V o F — &
- k7
S -
- NKBEN, FIMND T — A D
ot

1 ] 1 |
O 02 04 06 08 10
a/ A

Fig. 4 —23 H9 & « 7 23— 2 W O O I IO 55 3
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irreglar (more pronounced bend than sinuous, but no repeating pattern) & ¥ h
TH Y, ¥ioccasinally confinedd &h, MR IEsily, B, EFR & EhTw ;:’Qo &
SHEMEEATEREILLVWED CF— 2 HLLEITBREILDTH S,

KK O R T MR B DO FEAEIRE % JCHhbo Fig. 4 —241d ,Canadad Al-
bertaMl% Meh B W (12 & A & #EE AT ) DIGEIIEY &, MOk & Ately G
FEMND D, KK ULHOFREK Uity ) D HhE2BDMOBMBE I, 2 EHERIKINE

(retern period 2 years) ®OB/REDMMIL B W TIMHRT AL DTH S, & 2 CLE;
DFEAIRE (F64k, Wl v 32k, JESjd) BRBOWIRDBGCHRL, KN OHRIYIEG
(M, A A Y b A=) BRBORORE « PRI L > TREVWERD LT %, ARRK
£5 &, B/ROUVOLLTOMJITW, R & O3 HEO e e Licve 4000 LCil:
T8 O T D B BFAET B & 5 i Y, B/RM8OHIHKC ﬁ. sl (mid channel bars)
MRLTEETHE DD, ZD LD HORERRMBBR L OFB/RE L > ThE -
TLEHY & &, BORBENDMOFRELERCPRL TS 2L, WRPDMDAY =N
B, B/RE & o TERERMERTWH L LERLTWS,
(3} 4 v Fxvy7EOWMNDEE

Fig. 4 =25k A ¥ F x> 7 EOWNORATIES LNIRARLOBFEEIR Lico & & Tl
AahieEseht, ek “Ci?é&b bhicEHON, WBREET L<w3ll (Oral
communication with Tashiro, J., Table— 2) &Table1 — 3 &R3TINDONH e {7

No [sland
Island type|OOccasional Islands
OFrequent [slands

4007 ~ !
m¢M|d.channe|_ bars
m[ aefeltbar sdebr dogend
‘ ZUU | ' seguence
ONo bars-
m
100y & @ g e
B g0  © Qccasional Islands o 5‘{% ¢ 8
R 60 8 o Yoo "8 e
(]
40\_ --------- ] 8 % 8?
R i - EE TP o .50 B - B
° .o o ee a @9% Qm (=]
20. R © o 8 O
8 No Island o 99
o 9 &
10k e (large dune
8t
6.
4 - e A A Y A— A A L, A A iy A " a
10 2 . ”.] 1 mﬂ 101

des

Fig. 4 —24 HF K o 7 A= 2 HOT ) OB D 5
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I'b
X1/800 ~1/1200

61/1200~1/1600

@1/1600~1/2500
®1/2500~1/5000 d i 4¢ R B
b | Ib 3‘* bed rock # I,
1/3000 / MAANGTTH
20__ \ o (J)dssli 29 R (d 65=2. me)
i g ® .\ n EBRWTO0.15~1mm TH 5,
] - 1/2000 ‘ T}Uélﬂ)?”llllktﬁ’b\to
L .\.\0 é. ®
153 - o \
S ~1/1000 o, A\
| / A \ \ ‘
10F  Ciseel T ——x
QLritil I AN RN
5 10 50 100 ZOO

YR

Fig. 4 =25 A Y FXx Y7 Ek0 % E T & WS h 20 0S & B/ROBH

Dsegment) EEX DI BIRMD G DTH %, T BIKMEHE 2 Bk (ﬂul 18mmM Ot
2.2mm) %\, 0.15~1mm<Tdh 5,

ARNC X B LRCREEITRE, RE VG OWII & B keT S & B/ROMGR & i

ﬁ,&%ﬁqufy%nﬁuT@WMﬁw&bﬁb,%ﬁ@%ﬁ@m%?mw%wﬁ%

o BEAT O FEMARIE B e W INEL, desh30.05~0.08cmC, A Hi1/1000~1/1500
ﬁ%bocw£5kﬂmm,kM®mﬁ%%<ibm%hfv%ﬂME%@L%%r
ZENE N,

NEOHEERL LD, ARMOKESITLLRBEEELC oy b L ELES L
WATIESIEB/RD L de 54, AP EEZITWHE ENGnb, ThbbRAMOEAR
M L UB/RTd, MATHSH/INE e AHIRN S b,

SoloJll =¥ ki3, B DU & KA LCHI TV 5L C—HIEA LTW 5
RREIA D B M, &2 DRBORTESH A & o 0 LERTTIZABII & hEsFT 40 b~ OR
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BUW (Bl odeh, D ROGIEMEIND - h$ b ) Thb, Fig. 4 =25/ o
KD T — 23— WK bed rock®FEI LA & e CH S RHITCH %,
(4) 4 ¥ F 2882 2 voii)l
Chitales, S. V., 24 ¥ KON ORE % JH VKO PRITZIR D\ CTHRE %
fioTwhb, Fig. 4 =263z ZCffibhicA v FOMNOER (Table 4 — 3) %#JHwT
WATIESE B/ Ha DR ERR LI b DTH Do B/HM200UTIDWTRS &, B/Ha bt
NEL I B ESHAEL L HLBUANDHMN, SOPNEVLDL DB, FEH KX 1o i)l
(/P Hdse=0.11~0.48cm) L, FRSMHPE Lo Twhbo RRDOK &N A H
KEWLOMNEWEHLXDLRLHDC, ARKOM S5 LD EREBR2LE L TR UL L DHFig.
4=27TChH %o ChERHERNHEDKERTNIEESHNE LB BBUNID HH, R5
FRKELAUEB/HBSEREL TV b LB DMUMD 5
& AT « KEFELEN100% 2 5 &S=1.0‘0>W)Ilh\k’d BorThHH, 200% 2 5
oz nTh, SHLABRER R ATMIND 5, ZhdbiX
oIndus)ll (at Hajipur , Pakistan)
B=983m, dso=0.018cm, B/R=201, /=1/10000, S=1.38
oSutlej (in Samasatta below railway bridge, Pakistan)
B=1,180m, ds =0.018cm, B/R=347, [=1/5490, S=1.43
oGunga (at Makameh in Bihar State)
B=4,020m, ds,=0.043cm, B/R=773, I=1/6540, S=1.53
o Sabarmati (at Amedabad, Guyrath State)
B=1,180m, ds =0.024cm, B/R=328, I=1/2000,  S=1.30
D 4TITH B | |
ZhSOTIMNE ke T OMNIb, terraceFR BB T R AITIIMW S hThv, 4%
BOWRETEDORIE, &5\ i, WHEHE DO LEORMNER Bty 74
I B R K T, B/HLD20000 LG, KBPEEFIOBMBRIELET 5 & 5 kil )ilc
HEATIESHLABER LD E D DR ST HRETHA Y,
(5) AHAKOTMDBE
A A OB NI LRI FE NI DL b o feledd, DEDIRLALBCH D
T &, BUICE DJURARE ORHIZREZ PR D DI vinitv, 2 CRD X > i
FkkJINT, HARDOIMBIN DAL o T BRMIBIRE M N D L Lie, P %
N2 D —HE)ITH 5%,
Mz BEHEHT, £ L H o T 5 HTGEBFORIE, BUREORMBE R B3 5,
¥ BB R SBRL, BEBR2HEND, £OBREIBT 5, BLWH O ®H:
(Mg, TIRAE, NEE) 2Bk 5, L hoffdr i, nrf_%mmzmm@féw
KoWTEM Wiz b2 re#H & T 5,
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dsocm

TR L e e g

Tortuosity e 0.004~ 0.0l
S ° 001 ~0.02
¢ 0.021~0.05
o 0.051~0.Il
2.8 a0.l1 ~048
2.61 numbers beside
2.4;1 fudf cn simboles are A/B
0.01~0.02__
2.21 0.1
2.0F 0.02~0.05 i}
).8f
1.6 ;s
i 013
1.4 9 s
1.2F
1.Of ¢ — == ® ® [ ] o o
A6 810 20 40 60 80100 200 400 6008001000 2000 4000
: B
R
Fig. 4 —26 4 v NDJNDS & B/H.D B
® ~1/800
N X 17800 ~1/1200
¥#ikdso mm
- 2 1/1200~1/1600
i o o 171600~ 1/2500
~0js o
20 \’ ® 1/2500~1/5000
0I5 .
- ® 096 91/5000~ 0
S 5 4 0043
% 'ﬁue ol8 o
67 ! os %47
| A ., ,
0I9 Q32 *
L g,
1.OF " g b TR WY 8, e
. : 3
OJ_LIII 1 1 L1 11111} 1 i L.t 11111
5 10 0 100 500 1000

%

Fig. 4 —27 4 v oM DSE B/HD B
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Tabled — 3 4 v Foif)ll o>y

Name of River Q B dygo R B/R 1% 10¢ S MB 2 AYMB | A/B
\;;;.rnk— (;II: i(turn) 2100 205 QO 0‘1—5_‘ “ﬁG..'im 3; ‘_(3-."2‘8” B *ZI_(; 2260 2938 o ;30 7 M N
Yamina (at Delhi) | 1980| 300|003z | 40 | 02| aio | sc| az00| sooo| eo| s
Indus (at Haiipur ) ros0| 9saloors | ae | zer| woo | Tias| erar| vasir| 2ol i
l(nn)a;(;l:t; (lll U ;;.;t(;m) w'(,3h(';(](. 344[ 06019 “_—’Z-I;" 47 i 1.065 1.30 2414 6035 250 17
Sutlej ) 2830 ) 1 i86_ OOI:I h “3"‘1‘“ 347 ‘A—I.;.Zw - —1‘4-.-! —;béa N;_G-50 2.15 1.3
T A B Y Y T Y T e v e e
e '}Téﬁr} eosf002s | ine | 51| 410 | w19| asse] 11ecs| s00] 1o
-(1:.';‘!;};(! T .)2300 i -4“0“26 OFO;;- - ':‘5.‘-2" ..“47173 16O ) 1.63] 11580] 23160 2.00" —5—8>
]’urna o o 2000 B IGO 0;(—] ) >7_9 - Zoh “3‘(;0 ) 1.60 1120 2143 1.90 13
2iz| 2010020 | 24| se| - | ree| ool mmia| weo| ta”
\./ntnuk S ”‘;;EO 178 ~0‘..0—lS 5.4 33] 342 1.87 2260 3390 1.50 19
Saormati || hise 0024 | 36 | aze| 500 | 1o0| se1a| sosr| 260| o
LI‘\-{OI_I:); T e l 100 ' 152 0 0043 ;1l.-0~ - 38] 4.60 1.57 1280 2436 1.89 i6
?&;}(JA}I'L”,)U[“ | ess| wezfozes | in | | aves [ el o o
6;5;011‘};— ‘ o 4400 g'l!; 00'1;‘2” - 38 1T I;é 1595 1.00 579 oo
;lhn—l{n.sw N 2400 ) 41‘86 0 477 5.;‘:- B 34) 217 - l.O(; 186 o
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Tablel — 1

Tabing & Guning NagoD K RIRIA

Item

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual

Rainfall (mm )

Tabing 258 296 283 397 318 265 286 212 396 483 507 370 4172

Gunung Nago 287 311 338 536 339 280 414 258 357 544 512 343 4,519
Max. temperature (°C)

Tabing 305 30.6 30.6 30.6 30.7 30.7 30.3 30.2 30.0 30.1 29.9 30.1 30.4

Gunung Nago 318 318 319 318 32.4 32.0 315 31.6 318 316 324 321 319
Min. temperature (°C) )

Tabing 22.0 22.1 224 22.9 22.7 22.3 21.8 218 221 22.2 22.4 22.1 222

Gunung Nago 218 214 213 214 22.0 22.3 215 212 215 217 220 220 217
Mean temperature (°C)

Tabing 26.0 25.9 26.2 26.3 26.4 26.1 25.7 25.6 25.5 25.7 25.7 25.8 258

Gunung Nago 274 27.1 27.1 27.0 27.3 272 26.9 26.6 26.5 26.7 26.9 217 27.0
Sunshine hour (%)

Tabing 55 54 . 56 51 56 57 58 55 42 41 36 49 51

Gunung Nago 48 42 52 46 54 52 51 47 42 37 34 49 46
- Relative "humidity (%)

Tabing 81 82 83 84 83 82 82 82 84 84 84 84 83

Gunung Nago 91 91 89 90 92" 92 g0 89 g0 80 85 91 91
Wind speed (km/hr)

Tabing 34 3.6 3.3 33 3.0 3.1 3.2 31 3.6 33 3.5 3.4 33

Gunung Nago 4.2 4.1 3.9 3.9 4.0 4.4 4.0 40 3.8 3.7 3.8 4.0 40
Evaporation {(mm )

Tabing 127 127 133 130 136 127 126 124 122 124 122 124 1,522

Gunung Nago— 162 135 151 145 143 146 142 124 135 146 116 140 1,705

Source
Note_1

: Pusat Meteorologi dan Geofisika (1971 — 1982) and DPMA (1976-1982)

: Data is from “Flood Warning Flood Forecasting " report
prepared by P.T. WASKITA KARYA (1980-1981)
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Table2 — 1 Serbasdjadit 533 KL R
Item Unit J F M A M J J A S (0] N D Year Wet Dry
Monthly rainfall mm 145 89 117 141 156 139 140 173 220 289 251 166 2.056 1274 782
Rainy days 8 5 7 8 9 7 8 10 12 14 13 10 111 67 44
Air temperature  C 25z 257 261 265 266 265 262 262 259 258 255 254 259 257 26.3
Nelative bumidiy o 87 84 84 8 86 7 8 8 88 88 89 83 8 88 86
Calm % 6 2 7 - 5 5 1 5 3 2 3 4 3.5 3.8 3.3
N % 31 22 28 31 24 11 22 17 21 25 15 24 225 22 230
NE % 47 67 56 60 58 70 58 58 64 57 62 52 585 77 615
E % - - 1 3 4 3 6 5 g 6 - - 33 33 28
SE % 1 - - 5 2 6 6 6 1 3 3 1 28 25 3.2
S % - - 1 1 1 - 1 1 - - - - 03 01 0.7
SwW % - 1 4 - 4 2 2 2 - 3 - 1 15 10 22
W % 6 1 - - - - 1 1 - - - 4 11 18 0.3
NW % 9 7 3 - 2 3 3 5 2 4 17 14 57 85 3.0
Wind velocity — m/sec .05 112 118 100 100 095 095 097 088 08 083 093 098 092 103
Sunshine duration % 45 48 57 38 53 55 57 52 43 40 40 37 49 43 55
 Solar radiation  calfem® 367 386 398 394 380 371 382 386 366 364 332 331 371 58 385
Evaporation mm 200 252 244 220 207 226 241 L99 171 168 169 167 206 180 232

Remarks : Rainfall and rainy days are the average values of rainfall stations in the project area and another climatic items are applied

by the data in Sampali meteorological station .




Table 2 — 2 Serbadjadidh £ D10 [ 15 ¥t Kt

Unit : m¥s

Month Period 1971 1972 1973 1974 Average
first 52.0 70 2 687 61.6
Jan. middle 50 4 57.6 56.0 54.7
last 57.5 49.8 54.7 54.7
first 55.8 44,7 60 2 53.6
Feb. middle 52.0 39.1 63.5 51.7
last 48 4 39.6 57.1 48 4
first 50.1 46.5 48. 3 48.3
Mer. middle 485 46. 7 48.5 179
last 47.5 603 46.7 5156
first 49.6 626 52.6 54.9
Apr. middle 517 4 55.2 46. 2 52.9
last 637 56.9 45. 6 55. 4
first 53.6 52.3 4517 50.5
May. middle 612 48.0 54. 2 54.5
last 56.3 58 1 45..0 53.1
first 51. 3 73.6 45 2 56. 7
Jun. middle 52.8 48.4 40.3 417 2
last 417 3 47.1 49. 8 48. 1
first 40.6 45. 9 40. 7 42.4
Jul. middle 38.8 44, 5 417.4 43. 6
last 31.3 54.3 49.3 45. 6
first 51.0 30.6 48.6 491 44. 8
Aug. middle 60. 1 30, 4 46.4 44.6 45, 4
last 533 38 3 46. 9 46. 1 416. 2
first 52 4 38 8 48. 5 55. 8 48 9
Sep. middle 69.9 46.6 517.8 64.1 59.6
) last 69.5 45. 6 48 2 176 60.0
first 54. 2 54.8 46.5 75.8 517.8
Oct. middle 517.2 48 5 53.5 55b.6 5317
last : 58 1 580 79.56 52.6 621
first 578 53, 1 58, | 65.9 56. 2
Nov. middle 54,9 64. 5 57.0 66 2 60.7
last 51.8 76.6 61.0 66.5 64.0
first 63 3 68.3 81.6 57.9 67 8
Dec. middle 7817 633 86. 7 43.9 68.2
last 656.0 556. 9 96.4 - 45. 8 66.0
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BRI DIGID B 5 & & & D Segment 2 & LTz,

0 Segment 2—1=14~32km
' JKSegmént@ﬁJ;i')ﬁﬂﬂ,éi i, Fig.2—8&:%'&1&7[9[21110)%%-@IHJIHME D RITEE

Wish, &ZhHFHHRHG T LBITh bo ARITIGIFL/7600— E fii-c, N0~

80m, K DFHKEEL. OM T d ebd0.8mmDIETH b, B/HIEIITH b, ME7K A #F
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FTUE DN S WEHUR OEIIR & o T b o REATOWRE, STT OUEATR it 3 % )1
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X p27kmib A L b Ddlem 8 D JE B L BEBH A%, 2dkmM K & D e A T HRD b
b5, ASegment® FHAITHMIR A B A & KIHE L TR Y, Hi BOH EA b e D #
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3.

CERFLTCWS,
0 Segment 2—2= 5 ~14km
ASegmentidSegment 2—1 & 134 AR THHAFETH 5 2, WIRH1/890 & % V45 < I
D, NS 2B,
0 Segment 2—3= 0 ~ 5 km

SO R% R % & A Segment DI 3 AR TS D ATHMMIGEL Bbh b, KT

VDT U L MERE DYS3HE U eI & fe > T Do

Asahan)l| Do) g5

3—1 Hutk oo ks

LA =+ %¥ih 5 Asahan)Ilit, Fig.3—1, Table.3—11R3 & 5 & Toball i 0% D4}
B ILR KPR E 3 % WARTIE6, 903. 5kt (Silau)ll % &itse ) OWJIT, %D 143,674k?iE Toba
WO & He o TWB,

IO « WHIIFig.3—2, Fig.3— 3R+ Lo K, SRR KIIKDOEE M BIRY,
CORBFCRIKEEL COBMAMTHD 55 54 bLHEh bie D, Asahan)ll &P D35 K
TH 5PulauRaja (79.68km  No348) b L¥fik, & ORERE bS5 LM% TA LT
WMhTWBR, 2 XD IPFHUMIEN > T <o 272 L, 63km (No260) % -Gk, PhEim %
LB EAL LR 2R T W2,

63km (No260) & EWCIRLIDEAFHIDA A v i—alilE LT, NBBIZARE LT
HEEh, ChEIDTHTIIDG-O AR EBbh 5 MEHIZARE LCHES A, %
WHMBAT Y T2 )7 it oTnb, REIKHEES 2 SR 50 0L h2rkm (P.72) Ko
PR LOBRHBE 2 2F 9 9D LilE i - T 3,

TEOF TR, 79km & b FHIE200~350m,/sTRIETH 5o

3—2 Asahan)ll O E #d: & Segment

AsahanIDF W% W <\ 5 [RIEE, Fig.3— AWK A& R, KBLLK, Fig.3—5
JRAALIRI B O'Fig . 3— 61 R 3 IR BHRLE 216 R (BRI AU Fig. 3— 4O BB 77 & h
TWwdo ) &b, KEEWMO L Y26.0kmir 579kmDSegment 2& 26.8km & ¥ T D Se-
gment 3RS L5, Uh L, Segment2id, HIGE OXIE, SNOEWEL D HIM < B
R 3 DDsub segmentit 435 2 EMCE B,

O Segment 2—1=46~79%m
A Segmentid HMC1/4,000, de=0.55mmD PR LT W CH Do for2 L Wi
67km (No270) H3iE & v LMD b Foiic Jbik Lk & <. T cssm@, Liicoom

BUELTe o T B, EWKMIE, WHAILESDTLH ULIBB2HATW S0, Tl

IR DK & HED o TW SRR TV 5o BEATHR T LI CI#H1,000m T B 5

DT HE TR, RITOWRINME, TSR ERLIAE T A,
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Table 3 — 1 Asahan)ll O Ui 5% 445 4k

e \RIVOI‘B Asahan Silau Kualuh Bunut
Mems T e e e
Catchment Arca (km?) 6,903.5 1,20L4 3,909.4 867.5

(at T.Balai inc. (at T. (Upstream
Silau R.) Balai) from Kiri
Kiri. R.)
5702.1
(at T.Balai exc.
Silau R.)
3,674.0
(Toba Lake
Catchment area )
River length (km) 139 124 198 81
XSakur R.)
Watershed Height (EL.m) 1,460 1,800 1,700 420
Mean Basin Slope 0.0104 0.0145 0.0086 0.0052
(1/100) (1/70) (17120) (17190)
River Bed Materials Through the alluvial plain, river bed materials are uniform
sand . :
Hydrogy Mean annual rainfall is about 2,000 mm in the alluvial plain
area, but increased up to some 3,500mm in the mountain area.
Geology Mountain area @ terliary volcanic rocks
Low hilly area : laterite underlain by soft white tuff
Alluvial plain @ fine silly soils
Land Use Mountain area : mostly forest
Low hilly area : oil palm and rubber plantation
Alluvial plain : paddy field, coconut plantation, bush and
swamp

eI M67kmHi R L » L ekl 20 MBI MIETHR VN, S EWhd
K AHEHMDTF I 2D % THALTHATCWHZ ERF2xDHE, T OXMOME O K
BN T WM & 0 B IR AIINTH VW &, ¥ Z OKBOW TR TR
L AXWZ EBERERL L HE,
o Segment 2—2=26.0~46km
AR ML, WEc1/6,300, JIE70m, ¥fFES =1.70TMMEOKXMCcH b, KX D
ATe HSegment 2—1 & D fE Ok, 43kmH KT WA % Nantaull DSE# L 2 5 in b
ChAHD (HADTINSA IR ENCHAT 5 EBALAEL b, ChiEAHK L -
W1) Fig.3—dlc &5 &5 & D EABR D 5 mOMAR4GknILA, 10mORAIZ62kmitATH b, CDE
& % # % 5Segment 2— 2K V'Segment 2— 1D F ¥t id 4 b £5,000~6, 000417 D H AC U H FSCHEMERE iz
BT TS B WL VY — Y CholcbDEBbhb, Segment 2— 10 LI OBBE iy EIL, o
BT L HER L &b h b,
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CHRDIHII L, FHDOME-LDBRENMDT 5, FEL/BLRDEELLRDY,
0 Segment 3= 0 ~26km

ARSI Y b, T n - TIIFEH80mM H1,000m g %, ARXIH
O ERHET, WK Lo CHRESTVWHEFE D LD, BIWHOBERKEWEEZD
Nbo BAKOBE 2 mBIEOHMN0~13kmE THH, Thdbh L1 ~1.5mBE
LML o T D, ZHIZIBEDMSREBVIEEL, COBUARY » MROH
W (937 —VIN) LisoTwblDTHL,

feds, 1lkmiig L o EEEI e BIROBWBT < Blbh T b,

3—3 Tobail ol 45 v Bug i &

ik L #= Asahan)ll ®Silaujll % B U Wik mi 55 436,702ket ¢ b, 2 D P Toball D Wikk ik
3,674kt CH bo & O & it Asahan)lDWHIE, Toball D% 2, A — YK 2 K
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DI & D Pk LA & <, D DHERWHEAK & 4 2 & RIFLTW Bo WA D Silau
N (WS BEL, 201ket) DK D YT i) & Asahan il D Silaull £ W AR LW O W T E I,
MIERMPIM A E S R D DRIBIFR L & H 18200~300m s& e > T b ¥ IR ANA B
SilawIE FHEHB©1/1,700~1/2,500f8 1% ¢, Asahan)llD 2 L & o TWwWb, T hil,
Asahan)ll D LW PIE N, WO L T, SilaulE D /PE WV ERFERL LD

& B bankfull EELIRE Do, 2B D A v N4 & 7 DI b LTS RIE & fe > T o
MR WM Dl <, Kidk o ¥ PRGSO LBBIE O/ S WTFI 0I5 b, bankfull i L1 o w, ?
PSSl bEH2HNLDC, Asahan)lDFEE, ZOHZ LHFBEHEL TS,

Jeneberang)l| M) Ek 14
.1 Jeneberang)!| o> {35
Fig.4— 1t 7R ¥ Jeneberang)llid, Sulawesif#iflic (L4 5 #E#2,8383mD R0 h J x v
R IEL, L O E2AWLRMNLTEH L, W0 530kmih s ¢Jenelatalll & & U
AR 2R 2, K& T b < #iSlawesiM O M#B ¢ H HUjung Pandangthi O #5 &
i, Makassarffiic b & WM AEEEF76km, T 727ke DI CH 5o T BE A1
TUWHCH1/1,200C, LWUHIE, A LD Lonbopatang K IS H ¥ 45 A1 Hiuis o Hif S 1
B LORMIBOREOWNG A, &5 hiRoOMBHOMBERRAT &> TEES K, WHE
~MHEE R TV, Zh DD LWHHG W oS, MO OMENH bR b,
(1] &fgs « K3
WD RIRT BN € Y A — v Ch b, PRI C4,000mm, FHL€¢2,800
mmTH b, 11~4 AORWE 5 A~103 Do 2 Fwesyhh b,
¥ e ATFHHMBEE, T T85%, WMITT0%, FETHIKTENE v KIgE CcoBl
Wi k5 &£1,600~1,800mmic 75 > Tl b,
X B A REK O P T 40~50%, HIHIH80% TH B o
Kanpili 8 3 B @R % K ALBIBI LA o KBk, 85 1 AAY19674R il & b J kK Ui fik i
3,350’ /s ThH b, H 20k X OH 3T 419774F, 19745 b, & DR BT
2,120m* /5% L 0'1,440m’ /s TH b,
fe 35, Jeneberanglliw A % FER Wi Kt % Table. 4 — 11583
Jeneberang)ll ® R AL 8L Kampili, Bili—Bilio 2 #iACfTbh T\ b, EE o i
TR TV 519784 D Bili — Bilitth it (WK H#384 ka?) D BLBISRLH Ik, PR IL30m /s
Lits>Twb, ' .
—J@E10EM O I, B O L T b 3 FEBI O 48P F R &%
bR LTV I2EFAEENGCRE LR L5 &, BEKERBIl—Bili #5c
19764, Kampilifth si-C1958 AL Z b, ERIUE LR J O R WAL Bili — Bilith 4 ¢ 796
X 10°m* 33 & 003.3m" s, Kampilithf¢1,099X10°m*$s & 0865.6n /s TH %,
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Tabled — 1 Jeneberang)ll o B4 ¥ Bk

Unit : m¥ys

Return .
Period Bill - Bili Kampili Weir Sungguminasa
B (Year) o N
100 3,122 4,163 4,163
(8.1) (6.7) (6.2)
50 2,748 3,664 3,664
Y (7.1) (5.9) (5.5)
30 2471 3,249 3,294
! (6.4) (5.3) (4.9)
20 2,249 2,998 2,998
(5.9) (4.8) (4.5)
10 1,862 2,183 2,483 2,085°
(4.8) (4.0) (3.7) 3.1)
5 1,461 1,948 1,948 1,670°
(3.8) 3.1) (2.9) (2.5)
9 854 1,138 1,138 1,090°
(2.2) (1.8) L1 (L6)

+ Discharge after regulation
( ) Specific discharge

Makassar#fi it O 4L X MakassarfR B el S h Tk b, BEOEMXh T3 1976-
HF~1978EDFEHFE L b & W THMTF WL 2 KD, T F VB EZIER L b O *Fig. 4
—21RT,

[2] #EFRULHE

Jeneberang IR OHE X Fig. 4— 3R T L o, DFAENTESHRAEREE 25
H PO BN 3) At O Lompobatang K ILHEF I DMBKE D 4 1w R 4y &
hb,
CEESREREER, PIRES L TR Y, & UCHREEMIR LA & R
hhieh, REYNV ME, DELRRAFHEZRIERS CH AT 5 BRIEWAHI00mT 5
D, BRERBEMTH S5, Z DFNRITEME oHEE, HMANESELDRY, #E RS W,
ummmekm%m%m,metﬁmbr%b,%m%,%%,%Rﬁw%,%m
HEEN OIS,

R IRS L O THMBOMWBPE CHiT 5, MERD, Bhblhb, BH3pne
Bt bl 5REFETD S, WHBOLEE, WIIBWOR—Y v VHELRL D IER
LicLBEOBFRFig. 4—4& b, THBZLOAFMEYN 1 ~4dmby, coFE KT
Wi > THL o TWwWh, ZDF K Jeneberang)llDbed loodWHE¢dH @M 5 ~
6mbdo BE—-SmUTREEEER>TWE (EKRFV 2 EBBEHIET 5 & 8Bh R
%) o B 7TkmHR LD LW, EE -5 mL EOMREZRAEFENEEL, LKk
I b > THACERDBE > TS, COZRBE, MO LH20kmii (Ei20m
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Hatevr stage

(M.S.L.cm)
50
40 -
30 Ty U(cm)| T H(cm) |
2 - 1 28.0 7 ~-28.0
2 48.5 8 ~48.5
10 - 3 56.0 | 9 ~56.0
0. 4 48.5 |10 -48.5
5 28.0 |11 ~28.0
-10 - 0.0 |12 0.0
-20 -
-30
~4H0 -
~50
T T !
o 6 12 18 O e Time (h)

Fig. 4 — 2 W4

BIE) cHiRBLh 5 O TR 2 o THIFL/1, 5008 1 ¢l T 5,
(3] 1w

VEH =14E, Jeneberang)ll i ® Lonbobatang X ILWE ¥ 4 A sk oo i 83, B L O
A OB EOWHRE, &S5 HRREBOHETEY OTHER A &K » CHRE S hilE ~ 4445
EhTwhb,

BaEDOLZAHERBERG S L oA RET R DR, @k, Lo
Ehictwh b, i —HER L, oKD N THIMECEAXI R TV HR
BB %o ¥, METSEMICI 0 X OWFEHER Ul LBt v, 1,500m" ket 4718
EOLWBRR nMegtih I hic LR Eh w5,

[4] WRAR B '

JeneberangI & L0 % 3 T4, Kanbili € ff L CEHMAA D, K& hiwiTd <
Makassar#ff e ~ T B o 18 F AR KR Fig . 4 — 5178 41 121 & Kanbiliff o>
20kmTH %,

Jeneberang)l| ® BLI i R AL 12 Sunggumimasatf LR L T ¢, ch#¥hl/1,200,
1/1,500C H 5o BLiEDJeneberang i34 . dkm Al v i TR D £ RN & AL o 45 9% )11
AR L, Makassarfffl iz v b o AL HEL R & 192445 AT o W 38 b L 4 o> o5
W & 4 aY) - TEEN &l > T B HJeneberang/ll & 43Tk LC b,

Jeneberang)ll ® 4k THHR 19654 HEKEE W TV 5,
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eI 2kmi L B & O A7 A8 0 km o HT o — ARG I B B M, ZE2.0 km A g i &
OkmE M, AAE2.6kmAiEN H10.9km A ¥ CHRPIZ TR LTV 5, LnL,
COBRMTL OB ENRMBECH D, FIBRYEITIRARY— T D X DU
Tl
Jeneberang !l o BL¥ BT i 77 132 Sunggumimasa#f - i €600m’ s, T C1,000m’ /s
THbo
i %, Sunggumimasatf FHCRG HBHTEI DR B/ E WIS, 0kmib g TH 5,
L RARBIR T H B, UL LIFEOHHIAR LD 1 mBRVHEMMAFLEL, &
DM M Ujung Pandangii o ssf UTHB OB E Rt LT 5o & DR ¥ Cillifi %
s Lk, M OBHHME L, 800m' s&isbo
¥ #-Sungguminasalf @ LW R AR B, R Kanbiligil K R e L,
CRASBRAMMOHB L VB, ThHR X THE R 50K ARG R DOBH 2 i L
TWwbe TJIDOWRAL,800m' /sbh ki e B & A7 R DE ¥ % M 2 T D D 5 Bili
— Bili i B i A LUjung Pandang®i ¥ C#d %,
B0 0 T G A R 3 Bili — Bilids & O'Kanpiliff ¥ ¢ 8, ¥ /zSunggninasafd i ¢l
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ASegmentiIFig . 5— 21 R" 4 & 5 WIHLRTM, MR & S MNMNM L < D0 % 0 L
s c, 198645 YLK I O e K AR MHEWIR & » Bf % RD 5 & T5=1/3,70018 % CH 5,
JIEE55mAE N, KK 5 mBEE DX IC, AIXIH D T e e 0 PR il /L R R L
TR Y TFHMLOHIC B D, 5 A DL Uit TR EHE, ASegment® fir 1 it ¢
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25kmHl 5k Z QML L LR N S 45m iz K< e b (MSL 615m) B A <
Inho ZOWHEIIMSL 628mBL TG, € o> L3 4 W FG & e de HUKS M o - JF
DLDMBLHE > TWhHo RN TBMIN DK Y <H 5105 AFHERIH M 2 ~ 3 miE -
TWwhe 3 7ebb25kmbl DK D FEMIETWINIEZH Y ZACwbH,

Brantas )I| D g 4514
6.1 MR OB

Brantas)iliX, Fig.6— 1R THME S v v AL B4 % Arjuno(3,339m) o Fj P8 £ 116 i 15 %
#L, MWNOFHZRPFOHRE» LN S L, bW KILTH bKawi, Keludill
o e, Wilistio@R# a4t U, Wadas)l| A& (88km) HiAcHgt L, Mojo-
kartaGSurabaya & PorogJll 4y in v C Madurafg i i iEH 4~ % 6

VBRI BE, 12,000ke?, HEREAE R 13320kmC D %o

Brantas)llid, ke« thiEs ki3 22 h v b, Lo Arjunollizk & Semeru
LSRR KILISS € B 5 Kk H A, BEERIKA, KIUKBS LU w—ah b, Zh &) THi
O Brantas JII D PG IE T 9 5 1 P =S40 SH o BRI W RIS & e U, Bulakill $s X U'Ke-
lutili o B O KL 2 KIS b B - T b, Brantas JIIAUIE L9 % 3 8% i, Bk o

~ 172 —

o LAY 19 P A Bt AR B b e Dot et e s




PAGANTASAN 1 1T I DAYDR KOUOT
10 100
@ o U ®eo
2 6o CEATEY | 2 ool
g ] g
& RIGHT
o 40 N o 404
[ £
S e
0 =5 . ——rr &
000} 001 [} 10 1 i
DINETER  (xs) DIAYETER  (m)
\\'“\‘
PRMBUNTASAN
DAYEUR KOLOT
(AR T
HALRHAPTT ! SO S— L IS SR B 0% B0 BOJONG RANGKA I I | 111 1)
100 100
® W ® 801
2 o 2 601
g i 141 g -
4 404 RIGHT ;w
| CENTIR .
1 ..o~ . °
0001 001 ()] 0 100 400! 001 0.l o i60
OINETER  (ms) DIMEDR (o)

Fig. 5 —4 . Upper Citarum/l| o W B #5437 11

— 173 —




Wilisili D 2 #H &, WHDOKeldKINDD HRh il bREHD TS, LFED 32D
Ho I C B R A MR % L - TV 5,

Brantas)I| 55 o> i 43 i 218 3 % Kelud il (1,731m) 215~304E 0 330 % LA - THEK %
DL T B TN K I BE R D, WKL, SR a4 & e il L, Kelud
DI ORI lahar flow& i o CTHTF L, Ok #ih, KECOMOWHRI L
RKOWHEL 2T b,

QM e Y A - v, 113N A4 ¥ CHIIICHYS L, ERE080% My 5,
T B P9 e 2, 000mm, Keludilid 3 X OP4 4 ©3,000~4,000mm, “FiP
¥ -¢1,500~2,000mm & ¥ - T\ 5,

BrantasJIl AN BT, L LXK h 24w oil, Ngrowolll & Kertosono & D
I IR D % s R O W QU DRI C D 5o

It ¥ Brantas)Ilid.1,500n", /s (1/504¢HER) CHMELMED Hh TV 5,

6—2 BrantasJl o 3544544 & Segment

Fig.6— 21 7% 41 B B BEMT IR, HIZLEMLR, Fig.6—3, Fig.6-— 4R35 O FHigRE,
Fig. 6 5 R$THEERME D AIREE L 0, Wah 547~195km DXL, KD 6 2 Dsegment
IR L1 5o SegmentD M AH NYNDOEWEE T > T b,

7 BFig. 6 — 4 7% 4T R A 5RO 25 D Jeli, Jongbiru, KertosoroXfG#is<H v,
AR Z L MR B OB BTV, e ORES I %R Uiclcd, B R BRDRENR
EhTwa,

0 Segment 0—1=183~195km
ASegmentid, Keludilih S HIT 5 - AL HER 4 5 o d, T8 O L8 % B

PLIE S A APV S =R OHEFHE D D le S {E W L3 bh w5, & Seg-

ment{Z A W, WK GEEERBEL LW 580 TARROIECHY, WED

BN DAY & 3T 2 i WHiNE < b b LMW & h, WEHIIMNE L 38 2 kv,

TR AAECIE1/950, JIMRE160m, 134, 5mBEE D 5o REWH B X 5 £1,500m'/s

ThHdhShis,

T U D Segment 2=135~158km ® bankfull ¥ it {2.700~900m* s T H % DT, Z DYl
& — B SR BB D A Segment € O ¥ it & K500 s & 35 &, L DOIFO KRR 2 m
gL ins,
O Segment 2—1=158~183km

A Segment{: AE1/900, JIHH300m DI TH %o MMMIK  LFIB MM FEE LT
5o 500m' /sl DSEHY KB, 8mMB I ¢, Z DWEDJIMAKIBEIB/ HA1708 105, K&
TR C S I N b U 5 IR % #E > T b,

et EFHMKROXL 4 mBIE D b, ASegmentd i TidiNgrowolll & & H AL <
uﬂmmeb@f@mmmammngnmmom%wmmmﬂn5W%¢%aw$m

-~ 174 —

A g e A T BT S s e




— QLT —

KALIMANTAN

e e

’
j \ﬂ“‘ loearte Java SEA

e
N2
INDIAN OCTAN
1PROJECT AREA

LOCATION MAP

7 BRANTAS MIDOLE REACHES %
o ! RIVER IMPROVEMENT PROJECT

Vet F

MtKelud
1R , Thms %\
%

st '
= 4'{7“ \ y
So‘? & 7 C = N\ A‘- ~

1.OOOYO CAM

INDIAN OCEAN

Fig.6 -1 Brahtas)ll DR & segment






851100

854

®

00

500 o /s LAND SIDE OF LEFT BANK(-----)
LAND SIDE OF RIGHT BANK(—-—)

80+

c8deae
ocoDoCOoOL
npuwnggnu

ClezCloleis o)

'LAND SIDE OF RIGHT DANK(—-—)
LAND SIDE OF LEFT DANK(----2

751
LONGITUDINAL  PROFILE

(ELEVATION; m)

70

MEAN RIVER BED

65 DEEPEST RIVER BED

MEAN RIVER BED
DEEPEST RIVER BED

60—7(5 \'\ L .'I'

EFFECTIV RIVER WIDTH

EFFECTIV RIVER WIDTH 5004

500

[FEECTIV RIVER WIDTH () 400~
300

.200+

100+

T T T T T I T 1 I I T 1 T T
138 159 II:O 161 ll:2 11'.3 |1';a 1115 u'ss 127 148 |4'9 |'so |§| 152 i53 156 155 156 157 158 159 160 i6l 162 163 64 185 166 167 68 168 70

Fig. 6 — 2 (1) Brantas)ll@ﬂﬁﬁ%ﬁﬁﬁf@, JIEZE L

—177~178—

e e e s s g Vwer N i oW %0 b P § mo et e e -t o 20 e




1157 . {5130 Co
A LAND SIDE OF LEFT BANK(----) .
VAR ® 0=1500 m® /s 0 SIOE OF RICHT BANK (e e .
g I \'«‘ & 0=1300 m* 7 LAND SIDE OF RIGHT BANK(—-—) L
: SN " ©® Q=1100 m* /s |
LAND SIDE OF LEFT BANK(----) £ ® Q= 900 m? /s u
LAN : OF S ! ‘ol @ Q= 700 m® /s =
o~ LAND SIDE OF RIGHT BANK(—--) A @ Q= 500 n® /s '
® Q=1500 m® /s @ Q= 300 m® /s /
@ Q=1300 m® /s . @ 0= 1
® Q=1100 m* /s
® Q= 900 m® /s
@ Q= 700 m® /s
@ Q= 500 n® /s
105 - ® Q= 300 m* /s
LONGITUDINAL  PROFILE ® Q= 100 m® /s
(ELEVATION;m)
100~
95 MEAN RIVER BED HEAN RIVER BED.
DEEPEST RIVER BED DEEPEST RIVER BED
90+ 90105
EFFECTIV RIVER WIDTH
W o]
EFFECTIV RIVER WIDTH(m 400
3004 EFFECTIV RIVER WIDTH
200
100}
0 I I I [ [ ] I © I
186 185 186 187 188 189 IS0 19} 192 193 194 195 196 197

I | I l I
168 16 170 171 172 173 174 175 176 117 178 179 léO lél l182 IIB3

—179~180—




- ¢ < ¢ fzt&%/m«/w hd/;ﬂ

§ & PV
i %\ M%@&

Z‘L
A

Fig. 6 — 3 Brantas/ll O WK (125~200 km)

-~ 181 —




't
]
}
:
i
3
]
}
f

S ETE Rty aamE

(95.6+58)

#
"V& (77.8+190)
(B T rono (1) .

(27 Bunder T1(P)

(33) ¥riean (1)
(128.4+60}

\

Kediri

32) Jongbiru(T8)

!(y) Kediri(HR)  (127.6+160)
(131.8+120)
1(35) New Kediri (H8)
(133.6+100)

. (18} Gotan{T
(77.8+130) l (73.0+79)

(68.4+31) (15} Menturus(P

(65.2735) (5) Gesoolkeren(l)
6.6 11D
(8) Godek(1

) Ploso(RB

(35.6+13)
24) Turivinggir(l
(89.6+116)

(i1) Sotowuluh
(58.8+150.

Fig. 6 —4 DBrantas)l|DRER (158~47km)

A 1t 8 NN L £ S £ AN P I

TR

/9./

{31)_Banjarsari (1)

|
|
l
|

” 52,

. A 2% Mlirinl
(h)t@. i (5} Mlirie
240 ‘l (47.5+51) River

(110.8¢181)

no

U8 (3) gginomoto(P)
(49.4+114)

i ’ New Lenzions Do

{4 Mojiokerto(tiB)
(0.37130

25) Ked in
(85.4+170}

))
(10%.0‘3)

! (100.0+4!
sono -
00

)




WO LB SR TN EBbh b, 1l L DWFEN N LHBT LT, 2o
ML THBE EALDBUA D 5o Keludilih b OMEHIY C B 5 LD DPAG A D Tar L Jo ) B
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R R ORBEM N E B LI LD Do

'0 Segment 2—4=88~122km

ASegment® & T Wil oK & 7‘,;253’2)I|Widas)lllh§$fﬁlk L, & & Csegment® fd:nigeh
5ﬂmak5ﬁ,Lmﬁwm%mﬂﬁ@@mﬂwmmﬁ%b%ﬁmﬁ&<ﬁw&mmoQ
=900m’ /s D KR 2 mBETH 5,

o Segment 2—5=47~88km

& Segmentit 2 TN Widas)l DL WA D SIA ¥ h New Leguno ¥ A THEDb 5, K
R i3 4 EE1/2,300, NIHE200mTH h Kk i MO WARME o KEEDOKBEIZQ=1,350
' sOREWHBHEREL VHBT 5L, SmBELHEE SRS, MK LIZ60~70

-~ 183 —




L A e ot e < 2 s o tmir e b B A et A T - e 504 i arir e b —y

Retained (%)

Retained (%)

()}
10 e o B
20 [P N R JUNY I I ..‘.'.4 R, o J o SRR .
30 e m e USSR AU SR Y B -
40. RN U SR [RUUSUUIN S PO .
50. e —— Y DU i
60. e NE T O SN R P
/1 —
80 RN . p—
904 - -~ - ~
100 1= 0
0.0% 0N 05 02503 04 06 035 12 2.5 5.0
—————  Diarelcr (nm)
Fig. 6 — 5(1) WHMRRE S Jeli (158 km)
0 — = 100
10 / = 90
/ /
20 _— / 4 80
30——— | — . N Y A . -/ / 70
50 / / / 50
601 - A— 40
70 / y / 30
80 20
; / 74
90 ,ﬂl < 0
L e
100 0

002% 041 0I5 02503 04 05 085 12 25 50

%= Diamecler (mm)
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FRELHEE SR, TN > EREL o THRN S LLMEWTIICH B M1.06 L i
{, BIFHELROWHECH Do

Solo )| D] 45t

7.1 W OBE

SoloJIli Java ey, WO ML L, WEIRINHE16, 100kt % KD KT C D 5o HEHL I V64
% Merapitll, W% Willisiiie & ¢, #IM, A RS IR O R (B =40 o e
B wd o TREEh T b,

v aJINEHH ORI b L, Merapilll & Lawullld B » TAEIi e ¥iih bl O Ken-
deng B E X EFBRLBIBH M - TN b,

W— e d HMadiunJilid, #HITO LB, b FE LLawulll & WillislL DM DB - €
b A, % UTNgawidt { CAWME AW L TV %,

SoloJIl & MadiunJll ® & ¥4, Kendeng G % 55¥) 0, ok zl s x, Jb)io g
L) O BB ORI INK ISP 2 $E1T LA bHith Tw <,

Mo TSoloJll iz Maduralffe iz i s LT e b, Fi L il b & o J5 i il X h
Jawaff it & L H s - T

7—2  Solo)ll @ i #if: & Segment

Solo)ll 0 ~460km (No.— 8 ~No503, 7t L h Wonogiri) ¢, MWK OMIEZ « M5, TEE &t
Wi (Fig.7—2(0)~@) , JIWGHELR (Fig.7—3) , KEFEHLLR (Fig.7—-4) ,
FRTIBALK (Fig.7—5) , TWKHBHRIES MR (Fig.7—6) %k H, K ¥ ikLower
Solo 0~190km (No.— 8 ~No0.250) & Upper Solo (MadiunJll 4 i siNo.313) & b L i150km
DIZE, B ULower Solo& Upper Solo®Hd#120km B = b ik o HEFS 2 HIA L
Th CWAREIERSEh b,

CCTRMBREEWT LT WX 8 % B\ 72 Upper Solo, Lower Solo (845 )l Ma-
diunJlic 2T, ZoOMBEREERETS T EET 5,

Te BB FHISCHE 3) 1 X » T2o SectionNo & iRk D BYERIIFig. 7—2/ R L, Section No.odfif
@ 12Fig. 7— 1R LTH bo
[2] Upper Solo

Upper SoloitMadiunll & D& ¥iAiNo313 & W ih ¥ 5o LTIV CHERHT & & % 3L

ELibDETH, CORWMBMZRERA L CTH DHMENEM L Twb iz h

%, Upper Soloi, Z DAWM L »AdkmDKENZ4C, SRBORKELHA L TR

Twb 5T, BHETOMIEBE LR ¥20kmE ik, WIREROWE & L

mmm#ofﬁm&fa&mﬂmkormaoco&%ﬁ%dmwﬁﬁMLfvxéo

¥ 1220~26km, 32~A2kmiZWENIEH B fe-TH Y, W, ZHE» b5 0o

BRI T 5o
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TR LD LW ARH1/2,0000 1313 — 8t I B R % #5 o segment C b 5 MREEMINIIZ B
&, TMOWMAI L > THD 2 DisegmentZ4 L5,
0 Segment2—1=118.7~149.2km (No.354~503)

4Segment{X ANC1/1,750, JIH8Om, KBRS, 5mDsegmentTdh % A, 73 De-
ngken)lI A it 4iN0.480 (#9139km) 34 C & A WME H MM AE T 5 (Z NN Hi =
ROHBEE S I BWMEWNCTH Y, APOKN~DHAREL LW EELBRD) o
ORI D LW, JNEKELKE L, YIZRBBERNEL o TWD,

TERH$HE0.3~0. 5mmD M AR & ie > T BB, 5~ 6 mmdD CHFIN10%
METIKH R Ohe b b2 b5 eh %5 (Wonogiridl K COMEKIME S L b)) o Lanalll
DU LW OBy CKILEE) MNEAET 53D EBhbhb, b LDSDOWHIA L
R, MR ZOBTEEbhb o &&inhd, Bankfull ¥ 1 H v 8 < K
B, *=200er/s’ Wi CH D, WRTRIENREBS LT, =27, BHe LT,
=0.2fE L T8 o TV Ho T DT & iAKIK M M FF IR 1 /N BB R 3 (2 flat bedTH b,
B O S TeFHII RN ST 5 Lt S h %,

o0 Segment 2 — 2 =44,2~118.7km (No357~No454)

A Segmentid LI DSegment & H £ 4 4 & HiiE < 1/2, 15081 ¢, JIE & K G
RN 2 HRERMT L2 b TrhZh, 100m, 6.5m&l > TWb, TEKH
FHERLEO0.6~0.6mmOHW D H I /NED20% L EA > TWb L5 Ch% (Tangen®d
TR A SR D A Fig. 7T—6 X 9 ),

KIZE D LW i Lawallih S BHHIRC F6 3 5 &£ B0 5 D/, Merapiflih H3E L
PHEER OB DO RZEHA LTHAT BEREN S DOHNE O LK Dsegmentin b D %
DO LI hTEY, KWNEORINADIHEADE LD LM E R 5,

ARXROE RIS F V2 ERFRA~ONEOHBEMNEIREhCcwb, ¥
TeREW R % 5, % & 78~85km (Nod04~412) DRMNIMKE, MEBMNME LD 3 miE
BEL o TwBH T L, WHREE - TWAHZ E X DENBIHLTV D LTS h b,

T CTEHHE NS AR, WE, I, AKGE LV ST~

1v=1/2,150—1/2,300

B=95m—115m

Ha=5m—7m

B/H=19-16
LHT B
RATHEME S © CCBEL, LIMORATIES 1,82, REATHOWG00mA, % hEh2.0,
1,300m& 7% (B L, T ENo469(80km) ~No369(56km) DAE) o Tyl o> k47 I
REBE DR TS, BRORVDORLAV S DOMRREL T b, & DT ML
EBBIC (LA ¥ o Ths ) 368 % —HMIA LCREFT b partly confined channel -
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IMPROVEMENT

LONGITUDINAL SECTION OF MADIUN RIVER
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%5,
0 Segment 2—3=0~44.2km (No.313~N0.357)

ASegmentid JIF120mMRIECH 5 M, THFEIL 5 ~20mDHCcALLCH D, KA
RATTHHWH ML, W EWT I 5T E3E L\,

RO IR % PR T BN, AR & i Willisilid & o /N[ A AN e it f i
WAL T Do RN S B 5 LALAZTIMNBETHE Rl BIWHO 2R TE Y, KD
FTAL2>2H oikﬁwfm"cm HEHMIEND. ¥l ZDRBIIIZIA S A Ly,

TR LIS Z TH L o208 5 b T IESIE2. 30 L I K & by

(2] Lower Solo
Lower SololdSoloJll WHiff =it OHBIE M S A WA LG, WhEk w5
163kmisi™ & 1L Uk %o ASegmentid HASEIH & F N 2D 2 DO DMIY DT % i h
TRED, KA ENRIE, 2 >Dsegmenti HK5 M, BB & 4 D Dsegmentiz X
5 L18%,
0 Segment 2—1=108~132km (No.149~No0.194)

ASegmentiZ AT 2 TH L CHRIMFHIC A 163kmM A DIAT A EH 2 bR
50, 132kmBL L DFHEERI DV O C, 108~132km DI F iz o\ CERk 3 %

A Segmentid A 1/3,300, JIMR170m, KES5.7mDRMCH 5B, WEHEHT0.2 ~
0.3mmDWMr LK D, $EITIIRL.79E D K&\,

0 Segment 3—1=58~108km (No80~No0.149)

A Segment{X AHEL1/5,700, MIF154m, 6. 4m D K E W HEHEHI,  dse=0.2mm
BEOHBTH D, EWOSegment KM E, KBDOAYy -k, K& Ebbk
Wi, WEA/1.TREF ko T b,

AR ORATERS=1.4E /PN E W, MBRERD LEHBECATR O 5 X1
BEWC &, FRBEBEHUNBRBTCBIchE &, ALMcut—off LIz & %2 5
NHTEREBEDL ZERRDORLT L LD, KRDIDTHWEHLBR S,

ASegmentiz AR b - L HMMEE L, T DSegmentd 7 — D Hii: % - 1o K¢
bolebHfifREhb,

ASegment® LM OMBHREMN S ~ImTCH 5 & & v Hx B & WK o B HEA T
5 C® o kb b BB.P.5,000~6,0004 W12 i, ASegmentiGH Fis 2/ — v (B
wholdbDEHEERDS,

0 Segment 3—2=18~58km (No.18~N0.80)

A Segment 3 10 B %5 AN GEWT 7 1 I A D, TR BELAR D bR T, i

o T HUER TR & DO REWI AT b S B E R D 5 & T5=1/10,00078 % D I B D O

A B \,x_’C‘n‘*’LEﬁ%({i SectlonNOOfL#“\ (1969414(}{'1&?\_%\:‘“(77[3& ) Skmﬂl 5) ﬁ‘&@ﬂ(%k’:?’c}okﬁ
é"cg%o ’ '
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RFHed s,

ASegmentid L BA &, KO3 ODHMDORIHRMM OB D,
a) 28~37km(No30~45)
b) 37~49km (No45~61)
¢)  49~55km (No60-~75)

a), b), c)INIHIL00mTH % MK O KB FIL Da)ikllm, b){k7m, c)ik10m
ThbHo FITIESIZA) H1.7, b)N1.2, c)H1.9T, b) DRI A AR & 7 -
T 5o b) DXL AT cut —off LRI & HESE X h b o TIERE A TH DK & b
W TP T° v 2 ST IG C & B ISR LB LT 85,

TR EHI MWL » Dclayey siltCh b,

0 Segment 3~ 3=0~18km

ASegmentid, _L¥fDSegmentic B\ CHH IR TYW % SoloJllht, B0’ &
2B BRI M 5, T8 OTHIZR T ESORC, 1T Likv, &0 Seg-
ment{Z 1R I B W TH R ChSoloJlIIN I L B o F ST 3 L H ko
PR E NI b DTH 5o T LUK OTEMA O ERE LRI MR & R T,
18934E 1243, Old Bengawan SolodiBedantan(Nol8) iz BTl X hictEbhTW
5o -

TN ORI, 1945 L1969 B I h BRI Y, o EitEd 5
ERBBTH Y, FO. 128 YT Do TN & DEMOBLRMER, 19449 h
5 19664F D T140m/E & T > T B,

KEE DI D SHIWTT 5 & 2 ~18kmDRBNIE S LELATH b, 19T A
TR hicE s Bbhb, BREEBHEEREFV 2 OH5E, 2~—8km D
10kmDXHCH 5 H, RKRMEOMEDS, @EEARTD 5o MK RHEB0~50% 0t~
NP BRORIET, B0 H0.06~0.07mmDHBHCTH b, DL D IR E 2L, W
Min b DLWEMNE L, FRWROPBEMNM ML, »2JRRBEEIDNEWHER,
KEMississippi)ll D 7 v 2 & FHECEET 2 LisWERRO KB ERHF>L > CTh b,

TRBEE, FHREA» > THBRIEAED 5, JIIFE— 8~ 2kmik190m, *h X
D EWOALFIN ORI 120mEIE & i > T b,

R DA BNZZIE AKFIE o

(3] Madiun)li
Madiun Il i 548 T $% 593, 800kt % 2 SoloJII — D Th b, 2 CRERHDOH S
EUER &0 92kmith 4 F € DM oW RIS B,
0 Segment 2—1=49.7~67km (No.72~N092)

ASegmenti2 Aft1/1,400, JIE58m, KA. AmOWH TH o AKMEIELK & I Hixk

THIR O A L WX Cch b, MaiixLawalll, Willistli o B & 1L O #EHF D — F L
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e
1)
2)
3)

ZWATE O NN LA D SEMCHAT B,

A Segment ® B L Wi¥ € & % Ponorogo® LI 1% 4 A BAE + bR o -1 3 o» : 5 ¢,
CECRPRI L > TROAME L S0 b bARRMIEIG KIS DU -1 b I -
TPonorogod H Lk ¥ &1L &is T %,

KX D TFHGUN D W LMW E R Do SEATHS=1.228 5 DA < fe v,
TR D~ B AL ETT DAL LT %o

O Segment 2—2=23.5~49.7km (No.38~No072)

A Segment i AE1/1,000, JIH80m, KE3.8mOIMCH b, A EM |- i D Seg-
mentd , ZLLTH 5, WKHE % R 5 & LiiDSegment S DB CH 5 I 5 0.4
~0.6mmD I 5 ~ 6 mmDEEMI0% I IR Y » T B,

AR, 23 )IBringin)ll & A% ) Jeroan Il DA WAMICH VD, ¥ 295380 & A
Bebhsb,
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