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Changing River Science

Runoff model: Tank model

* Analogy of Torricelli’s principle (1644)

, o~ — P\
g 7
{ NVIRESG T aLLavs ALTER

N EVaNgey g

a . Setcagin i
5 3 X ‘Mdkm;l'\k

1 An
A | J—

Evangelista Torricelli
1 v (Wikipedia)

* Apply Bernoulli’s principle at water surface and outflow

v =,/2gh — Q =a\2gh

19



Runoff model: Tank model

* |nclude rain and consider mass balance of water in the tank,

‘ ‘ ‘ Precipitation, R
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Nonlinear storage-discharge relation

* Storage Routine Model (BT REEE) 100

91eMJJOS D[]

§
) —_
3 £
5 s = kq? =
D § ) Runoﬁi(mm/h) )
S y =q°
=
3 dy 1 1 . 1 .
E; it~ k” "k
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Changing River Science

p, = 0.6, p, = 0.4648, k, = 42, k, = 120

Discharge (m?3/s)

3000 -

2500 A

= N
U1 o
o o
o o
1 1

1000 A

500 -

- (OQbservation
== (Calculation

- 20

L 40

- 60

- 80

Time (h)

100

Precipitation (mm/h)
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Example: cutoff
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Effect of cutoff

Autoff

Elevations at A and B do not change before
and after the cutoffs.

Cutoff

-

Shorten
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Bed elevation change due to the cutoff

VvV 2

— T* —
sgd
Txmild \
T > T
T*steep *steep *mild
T¥mild \

T*steep D

Sediment transport: q, ~ f(t+)

> B »

Bed elevation

—

Txmild

>

¥ 4 4
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Morphodynamic calculation: bedload-dominated

oh . dvh 0 v . v 0z N oh\ gn®v?
ot ox ot v ox g dx 0x h%
Vi1 Vi
Upi-1 Api
—f—o——o—t—o—t—_
hi1 Zi4 h;, z, Niv1r Zisg
ufi
Ty = qpi = f(T)
sgd
0z dqp i+l m 1 qpi — gpi-1
A=V +ox =0 & 477777 ax

At
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Bed evolution after the cutoff

Discharge = 200m3/s, width = 200m, Manning’s n = 0.03, slope =
0.002 (mild reach), 0.01 (steep reach = cutoff), grain size = 2mm
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— Bed surface
8 1 — \Water surface
— 61
13
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i)
S 4
Q
w
2 .
0

0 250 500 750 1000 1250 1500 1750 2000
Downstream distance (m)
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Changing River Science

Designed sedimentation in the dam

At the beginning, there must be enough space for storage the water.

But, the dam causes the discontinuous of sediment transport!
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Changing River Science

Designed sedimentation in the dam

Sediment
supply

&

K <K

Sediment
release

&

The sedimentation has to take place, reducing the water capacity of the dam.

The sedimentation rate needs to be estimated before dam construction to have
enough room for the water storage!
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Morphodynamic calculation: suspended load-dominated
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Bed evolution after dam construction

Discharge = 200m3/s, width = 200m, Manning’s n = 0.03, slope =
0.002, grain size = 0.2mm, downstream water level = 3m (fixed)
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