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» Including surface and root-zone soil moisture (SM) into MISDc-2L

1. Single-flood events simulation
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2. Split-sample simulation

Average

Surf+Root

Calibration Validation
= 6 NSE= 0.501 ANSE= 0.719 R?= 0.617 KGE= 0.708 = NSE= 0.759 ANSE= 0.924 R?= 0.811 KGE= 0.678
£ v T fr L L mr £ m ! ¥ T T T
EJOr E1of ‘
- ' 2 a :
1500 |- ——Obs|]
800 — — Sim
m@ ool ! ] ”E 1000 -
E & E 4
400 | g
=] x [l n I\ . 4 T s00f
200 "‘ 1 ; ' A ‘ ' L N
b 2 2 “ln I\ \ -, 2 . \ o 3
08/06/10 11/07/10 22/07/10 04/09/10 20/06/11 12/08/11 09/08/12 24/06/13 08/07/13 01/09/14 15/07/15 12/08/15
S NSE= 0.536 ANSE= 0.705 R%= 0.617 KGE= 0.763 = 0 NSE= 0.801 ANSE= 0.927 R?= 0.835 KGE= 0.739
L T T E 71 T T T F LI § T
E sof LA T T T 1E.™ T r
=20 {1 a
1000 - 1500 Obs|
800 - — = Sim
2 ool 1000
E '
o 400 sook |
50 15 " " 1l
h\ 4 N [}
/A » \ o

08/06M10

11/07/110 22107110 04/09/10 20/06/11 12/08/11

09/08/12

24/06/13 08/07/13 01/09/14 15/07/15 12/08/15

Time series (hour)

Index Value

() @

1.0 @ High magnitude flood event
0.54
%1 High magnitude:
Q>500;
Medium magnitude:
0.51 250<Q<500;
s OGS » Low magnitude:
ANSE_SM1 ANSE_SM2 — « = « =
R2_SM1 R2_SM2 Q<250
KGE_SM1 KGE_SM2 = ¢ = + =«
0 T T T
1 2 3 4 5 6 7 8 9 10 M 12 13 14 15
Event ID
B Scheme 1 " gcﬂe me12: Ag/erfage SM
. .
— Sebieris 2 cheme 2: Surface
0.8 &root-zone SM

0.2

0.0

NSE ANSE
Validation

]

NSE ANSE
Calibration

KGE

KGE

Indexes



» Benifit of using SM to determine initial condition @ ®

1. Single-flood events simulation @ High magnitude flood event

T 0 e SE= 0792 ANSE= 0.844 R”= 0.833 KGE= 0.787 NSE= 0.892 ANSE= 0.935 R“= 0.937 KGE= 0.769 =5
E sf :
o 10 [
5 ==
R -
(D @ 600 | | v
§ 5400 P
200 @
p , . ) S e = 004
11/07/10 12/07/10 14/07/10 06/07/13 07/07/13 09/07/13 g
s 0 e VSE= 0.838 ANSE= 0.886 R”= 0.846 KGE= 0.917 T o0 NSE=0.912 ANSE= 0.948 R 0.941 KGE= 0.839 x
7] 5 E E
i 0 o = 054
(o]
D_E ANSE ANSE_SM2 — * = * =
1.04
‘+ ‘ R2 R2_SM2
=) KGE SN A S atad
n =
1170710 1200710 140710 06/07/13 07/07/13 09/07/13 1 2 3 _{ 5 6 7 F:- g 10 11 11: 13 14 15
2. Split-sample simulation Event1D
Calibration Validation
—_ NSE-= 0.480 ANSE= 0.716 R"= 0.618 KGE= 0.687 NSE= 0.730 ANSE= 0.918 R?= 0.797 KGE= 0.653 :
513_ T T T T n ] TO T a T+ T mmm without IC SM
£ E 1o | .
s o 20 ; : ; ; : ] = . . . . o.g| ™™ with IC SM Scheme 2
) ——Obs 1500 |- ——ObsT )
800 : - -Sim} - —Sim
O @ @
600 h 4 <L 1000 E
Z % i E ! — 0.6
400 [ 1 . St
(<} | I N b O soof L v
200 | I \ \ ™~ 9 : Iy . e
A A ATV X Il M A D)
08/06/10 11/07/10 22/07/10 04/09/10 20/06/11 12/08/11 09/08/12 24/06/13 08/07/13 01/09/14 15/07/15 12/08/15 :
C% — g NSE= 0.536 ANSE= 0.705 R%= 0.617 KGE= 0.763 T oprr NSE= 0.801 ANSE= 0.927 R2T 0.33? KGE=0.739 < 94
— .§'1o 1 E1o} T/H\L “ i >
8 i | - R
O 1500
c 800 - i 0.2
+ ..,g 600 | -ng 1000}
T 'c_,' 400 | 1o
> 500
() 200 i 1 0.0
\ ! " ) . NSE ANSE R2 KGE NSE ANSE R2 KGE
N Ny A - -

h H
08/06/10 11i07110 22i07/10 04/00/10 20/06/11 12/08/11 09/08/12 24/06/13 08/07/13 01/09/14 15/07/15 12/08/15



(o) @

Simulation with SM scheme 2

» Performance varies with flood magnitude

Simulation without SM
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» Performance varies with flood magnitude

Calibration Validation
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Conclusions

¢ The MISDc-2L model is able to simulate flood simulations at upstream
Shiguan River, and its performance varies with flood magnitude.

¢ The GLEAM soil moisture data was found to be helpful to determine
the 1itial conditions of the MISDc-2L model and especially improved
the peak flood simulations.

“ Accounting for the different effects of surface SM and root-zone SM,
especially root-zone soil moisture, substantially improves flash flood
simulations.



