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Introduction

Problem Description:

Real-time estimation of 1-D state in an open channel water flow

networks with streaming data

L Assumptions

« 1-D State: Discharge flow and Average depth

« Streaming Data: Noisy measurements at the boundaries and
Internal locations

O Delta Simulation Model 11 (DSM2)
-one-dimensional mathematical model for dynamic simulation

University of California, BerkReley



Procedure

Process of data assimilation in open channel

Boundary

| Condition
DSM?2
Data
Forward
Simulation

@ Comparison > Error
> Extended {T

Kalman Filter

Sensors

Measurement
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Notations

R
Main Variables Auxiliary Variables
H: Stage (ft) (: Flow Rate (ft3/5)
V: Velocity (ft/s) A: Cross Sectional Area (ft?)
B: Channel Width (ft) P: Parameter (ft)

D: Hydraulic Diameter (ft) m: Manning Coefficient (s/3/ft)
So: Bed Slope (ft/ft) At: Time Step Size ()
S¢: Friction Slope (ft/ft) Ax: Spatial Step Size (ft)
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Boundary Conditions

Q(Or t) = Qu(t)
H(L,t) = Hy(t)

Initial Conditions

Q(x,0) = Q;(x)
H(x,0) = H;(x)
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Delta Simulation Model 2 (D§ :
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HI = 2 (HE + HE,)

At
_ 4Ax Ifl—l +V 1)(H1+1 Hik—l)

At
4Ax (D1+1 + Dk 1)(1/1{{!-1 Vik—l)
1 At
Vikﬂ — -_(Viﬁl + Vik—l) (1 o E (Viffl-l — Vik—l))

g_\t
 2Ax

+ 5
+gAt(.5 S 12 f‘l)

(H1+1 + Hk 1)
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Discretization — Boundary Nodes(Ch £
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HEY = HE + CE(VEH = VE) + CEAE(SfR — So)
Vi = VI + <5 (HE - T = gae(sf; - o)
I

PA Sleigh, I M Goodwill, “The St Venant Equations ”, School of Civil Engineering,
University of Leeds, March 2000
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Special Methods With‘PDE‘;E’:';_ & it et

Extended Kalman Filter
= [ inearize the state equations about an estimation of the current
mean and covariance
= Optimize the simulation results and improve the accuracy
- g Update: Xejke—1 = f(Xe—-1]k-1, Uk—1, 0)
Pejk—1 = Pr—1Pr-1jk-1Pk-1 + Pr—1CQk—1k—1Pk—1
= Measurement Update:

Ky = Pyi—1Gr (GrPrjx—1Gx + Dy—1Rx D) ™? by = Z—f
X

|-’?k|k—1ﬂtk—1

yk - Gk£k|k—1
. af |"

A A A ¥ -1 \,k o= ’u’k—

Xklk = Xk|k-1 l Kk()’k —yk) ow |k—1 1

Prje = (I — K Gi) Prje—1
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Future Work

We need to get this stuff fixed
In time!!
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