* Previous work on stream confluences indicates that

junction of the two streams creates flow separation Chart Title
and turbulence in the confluence zone (Ribeiro et all, « Coarse sediment gets
2012) f. deposited upstream in both
. . . € om a tributaries and downstream
 Tributary mouth bars form a_t near the Jun_ctlon and P . 1 __Eﬂ o past the confluence. Y
bars also form downstream in the separation zone. % *:E;I-E}}“F“‘Fx_—u‘?ﬁ;”"ﬂ'_ /MT— +  Fine sediment gets deposited
 BUT, Most studies have been done in flumes or o | 'E" In the confluence and in the
during constant discharge in river systems (not oo | lower section of Paint
dynamic changes during floods). 001 Bl_ranch, Wh'ch are places 3«?
10/22/170:00  10/27/170:00  11//170:00  11/6/17 0:00 11.-'11.-'-i7-'|:a-:m:a- 11/16/17 0:00  13/21/17 0:00 with low gradlent. Vs ey
. G_raph of water surface slope over time for the upstream e These areas do not have L sf «
A A sites between October 25 and November 16, 2017 enough She.ar stress to- move Colored-Infrared image of site,
1: Stagnation , 2: Flow deflection coarser sediment. While showing the grain size of sediment
2008 Ak 311'.30“' S‘para:on zone | _ _ areas with hlgher gradients deposits, where sand is outlined with
20— \?Q\i\-\/afﬂ“n o Photograph of Little Paint Branch at the confluence such as the upper portion of  yellow and gravel is outlined with
x -l..\ia.\x\tmu:i\s;.:,: = ? zone. Taken Nov 12, 2017 Paint Branch. Little Paint blue
B velocity  layers = Branch, and downstream the
JunctionAngies 0" zone * Public Land (MNCPPC) Shear Stress confluence have coarse
S "/&"'?----‘ A = \ e Close to campus 20 sediment deposits.
0 ? = — * Located at the confluence of Paint Branch and Little Paint ” | 1002
7 < Branch Creek tributaries )

Tributary ScourHole
Mouth Bars

5

5

Shear Stress (Pa)
&

—

a) Tributary junction and location of separation zones and

turbulent scour, after Best, 1987. B) Morphology of tributary & = MJ = -**-wﬁ«?\,, f»::j?;% 1. The smaller tr_ibutary, Litﬂ? Pai_nt Branch, respond§
confluence showing location of bars and scour holes o '"‘““T[ faster than Paint Branch with higher peak flows. Little
wom em wnrem e e e e Paint Branch has a higher stream gradient than Paint

* Cross section surveying Branch. The lower stream gradient of Paint Branch is a

_ S cansi oty g st e T S R o P

1. During a storm event, the smaller tributary will * Monitoring flow depth | that’s required for sediment transport in this system between flow, creating a backwater effect that lowers the stream
respond faster than the larger one (shorter lag time). » Calculating water surface i & . October 25 and November 16, 2017 gradient of Paint Branch

2. When peak flow occurs in the smaller tributary, the gradient et 2. When peak flow occurs in Little Paint Branch, the
gradient of the larger stream decreases, decreasing » Calculate boundary shear stress 102400 » The critical shear stress is obtained by rearranging gradient of Paint Branch decreases. This decrease In
shear stress. at Cross sections | I A the Shields equation gradient results in lower shear stresses for Paint Branch

3. Due to the low stream gradient at the tributary * Critical shear stress based on woso [N ¢ T = T PS-PW)YDg, 3. Due to the low stream gradient at the tributary junction,
junction,: coarse sediment will be deposited upstream grain size and critical * ¥ is the critical dimensionless shear stress with coarse sediment gets deposited upstream of the tributary
of the tributary junction in the larger stream. fine dimensionless shear stress o] the value of 0.045, Dg, Is the reference grain size junction in Paint Branch while fine sediment gets
sediment will be deposited in the tributary junction » 6 pressure gauges were installed === of the bed material, p; Is the density of the deposited in the tributary junction during storms. Paint
during storms. that record temperature and  ~ | 4 e o image of site. The lines sediment (2,650 g/m°), p,, is the density of water Branch has coarse sediment bars further upstream

(1,000 g/m3), and g is gravitational acceleration.
 Paint Branch Creek Bar 1: Dg, Is 50mm, critical
shear stress Is 36.6 Pa
« Little Paint Branch Bar 1: Dg,is 32mm, critical

water pressure because the shear stresses during most storm events do

not exceed the critical shear stress requwed for sediment
transport of bars. = e ~ 7\

represent where each gauge was installed
and the cross section across them

Pre-urban Hydrogrant Possible Urban hydrographs shear stress is 23.28 Pa
d
b
T *"tl'“-. ||/\
g~/ , |
= g S }
= [/ .
E { .*f ) -ﬂhﬁ"n__ | Water Surface elevation over time
.J‘J g T " S/ > ( /f
Time = Time = Ew : / : I /
E~:i-.3 2 60 / / o /
% a2 -— LPBE2 é >0 II // % zz /
3 o ° / / S o / / « Best, J.L. 1986. The morphology of river channel confluences.
Fig. 3a: Smaller stream(a) hasashorter lagtime  Fig. 3b: Smaller stream (a) isin amore . J iz }/ 2 | / Progress Ip Physical Geography 10: 157-174
And a smalker peak water depththan the impermezblewatershed, which decreases O//L | | 10 j/ * Ribeiro, M. L., Blanckaert, K., Roy, A. G. and Schleiss, A. J.
SHEam Inthe argerwatsrshed (b) E?'IEEIE'IITF'ITIEITIEEEIHSD:;;iilﬂlﬁap[::r;:?ahﬁ?lrlg; NOF22/17 DD IO/Z7H7 OO0 171717 0:00  11/6/17 0:00 11711717 000 11716717 000 11721727 000 1 . Grfinslse’:"m . . . i O ' , 1i0 10 (2012) “Flow and Sedlment Dynamlcs 1n Channel
Could alsoreduce its peak depth. guurceljslig;/iﬂ:?;anluiﬁ g'f;:\'f#“on Cumulative grain size distribution Confluences,” Journal of geophysical research, 117(F1), p.
taken on November 17 2017- curves for Paint Branch, taken on 01035.
. ! ) . . ° - o) -
Graph of sensor depth over time between October 25 and Bar 1: blue, Bar 2: red, Bar 3: November 2, 2017: Bar 1: blue, Wong, Elizabeth. 2008. When Do Rocks Move? Sediment
November 16. 2017 for LPB2 and PB? green Bar 2: green, Channel 1: red, Transport and Geomorphic Processes in the Italian Alps,

Channel 2: purple Switzerland.



