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Hydrologic Utilization of Radar—Derived Rainfall (IT)
Uncertainty Analysis
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Kim, Jin-Hoon / Lee, Kyoung—-Do / Bae, Deg-Hyo

Abstract

The present study analyzes hydrologic utilization of optimal radar-derived rainfall by using
semi-distributed TOPMODEL and evaluates the impacts of radar rainfall and model parametric
uncertainty on a hydrologic model. Monte Carlo technique is used to produce the flow ensembles. The
simulated flows from the corrected radar rainfalls with real-time bias adjustment scheme are well
agreed to observed flows during 22-26 July 2003. It is shown that radar-derived rainfall is useful for
simulating streamflow on a basin scale. These results are diagnhose with which radar-rainfall input
and parametric uncertainty influence the character of the flow simulation uncertainty. The main
conclusions for this uncertainty analysis are that the radar input uncertainty is less influent than the
parametric one, and combined uncertainty with radar and parametric input can be included the highest
uncertainty on a streamflow simulation.

keywords : radar—derived rainfall, uncertainty, semi-distributed TOPMODEL, Monte Carlo technique,
ensemble flow
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Table 1. Statistical results of topographic index for each sub—basin
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Fig. 6. Hourly ensemble—flow simuiations for various

6000

a
3
2
3

STREAMFLOW(cms)
8
g
S

PARAMETER(M) ENSEMBLE-UNIFQRM
T T T

PARAMETER(T0) ENSEMBLE-UNIFORM
T T

120

6090 — . . .
7
5
2 4000}
g
T
=
& 2000
o
[
0
— . ‘ ‘ ‘
0 24 43 7 aR 120
PARAMETER(M-T0 COMBINED) ENSEMBLE-UNIFORM
6000 r , } r : .
7
3
£ 4000
5
e
=
i 2000
4
[
w
| i i

3 72
HOURS (2003.07.18.00 - 2003.07.19.24)

shown in black

PARAMETER(M) UNCERTAINTY-UNIFORM
T T T

120

"
144

~180 T
=3 —— Nominal

B --- Median

g ~.~ Low Declie
5 120 — - High Decile
o

2

o

w

2 60

g

S

2

=

=3

o

@
=]

PARAMETER(T0) UNCERTAINTY-UNIFORM
T

-~ High Decile

CUMULATIVE FLOW(cms/10' 3)
o
3

—T T
—— Nominal
--- Median M :
1204 = Low Decile

PARAMETER(M

180

120

144

—— Nominet

Median !

-~ Low Decile
- High Decile

CUMULATIVE FLOW(cms/0%)

-TO COMBINED) UNCERTAINTY-UNIFORM
T T

6
HOURS (2003.07.18.00 - 2003.07.19.24)

120

144

6000

COMBINED ENSEMBLE-RADAR 8 PARAMETER(M) UNIFORM
T T T

n
E 4000 ~
3
e
=
& 2000 |
¥
|3
(0]
o
0 72 % 120 144
COMBINED ENSEMBLE-RADAR & PARAMETER(T0) UNIFORM
6000 : -
I
5
S 4000
3
T
=
& 2000
&
&
%
; !
0 2 % 72 % 120 144
COMBINED ENSEMBLE-RADAR & PARAMETER(M-TQ) UNIFORM
6000 , ' — ;
%
5
S 4000
g
z
5
5 2000}
¥
&
%

7 96
HOURS (2003.07.18.00 - 2003.07.19.24)

|
120 144

uncertainty conditions. The nominal simulations is

—— Nominal
--- Median
-« Low Decile
~ - High Decile

60

CUMULATIVE FLOW(ems/A0%)

=]
3

48 72 96

120 144

—— Nominal
==~ Median
~- Low Decile
——- High Decile

N
S
T

e
S

CUMULATIVE FLOW(cms/10 3)
o
S

I

72 96

i
120 144

—— Nominal
~=- Median
=~ Low Decile
~-w High Decile

CUMULATIVE FLOW(cms/10%)

COMBINED UNCERTAINTY-RADAR & PARAMETER(M-T0) UNIFORM
T T T

48 96
HOURS (2003.07.18.00 - 2003.07.19.24)

Fig. 7. Analogous to Fig. 6, but for cumulative hourly simulation

Table 4. Summary for the uncertainty analysis

1 rdr(nor.) 144
2 rdr(exp.) 0.14 30 0.22 25 0.10 144
3 m 0.37 30 0.46 26 0.30 144
4 To 0.04 30 0.05 28 0.03 144
5 m-Tp 0.40 30 0.50 26 0.33 144
6 rdr-m 0.40 30 0.52 25 0.32 144
7 rdr-Ty 0.14 30 0.15 29 0.09 144
8 rdr-m-To 042 30 0.57 25 0.34 144
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