
tobs tobs
Z     ,Q

i i

Z     ,Q
p ptobs tobstobs tobs

Z     ,Q
1 1

State Step 1

( ) . . .  . . .

STEP 1 : +x 
step1

b
= 

a

step1
x 

step1
B          H

up

T
(

up step1
H    B         H

up

T
+ R

−1
) d

step1

Hup Jacobian matrix with respect to a,b,c

= 
a

step1
x aa a   (a , b , c  )

IC: Z,Q initial state

aa a   (a , b , c  )

+x 
step2

b
= 

a

step2
x 

step2
B          H

sel

T
(

sel step2
H    B         H

sel

T
+ R

−1
) d

step2
t

obs i

STEP 2 at           : x
step2
a aa = (Z   ,Q   ) at t

obs i

d
step2

Innovation vector at t obs i

IC: Z,Q initial state at 

x
step2
b b

t

step2Bb = (Z   ,Q   ) ;

obs i

Kalman Filter analysis

gives approx. of step2B

on diffusive flood wave model

tobs tobs
Z     ,Q

i i

State Step 2

o

1tobs
Z

o

itobs
Z

o

ptobs
Z(  . . .  . . . ), ,

i

o

tobs
Z

x step1B
step1
b b = (a , b , c  )b ;b

Loop over a,b,c coefficients

Perturbation on a, b, c Perturbed States

pert pert pert pert pert pert . . .  . . .( )
1 1

Z     ,Q
i i

Z     ,Q
p ptobs tobs

Z     ,Q
tobs tobs tobs tobs

STEP 2: Loop of analysis over observation times  

i 
=

 i
 +

 1

STEP 1: Analysis over assimilation window [0,T ]

, ]

Saint−Venant equations

i

tIntegration over [t obs
i+1

obs
( )

Observations

Observation at t
obs i

rIntegration over [0,T  ]

Saint−Venant equations

while itobs < Tr

r
d

step1 Innovation vector on [0,T  ]

r

and corrective parameters
BC: upstream flow

BC: upstream flow

and corrective parameters


