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The purpose of this study is to investigate the precipitation uncertainty and daily scales than the runs using

understand its impact on flood estimation, toward to further improve the accuracy of
the real-time GFMS.

2. Experimental hydrological modelling with a set of

while the NMQ/Q2 shows the best results and TMPA products tend to be slightly better than others. CPC-

U and NLDAS 2 showed the best performance for Turkey river with very small bias in streamflow
calculation.

6. Simulated and observed daily hydrographs for locations along the

TMPA products. Fig. 5 Daily NSC according to USGS gauge flow observations for the 12-year
(2002-2013) simulations.

3. 2 Model performance vs. precipitation bias according to the “reference” precipitation

- The “reference” precipitation: To estimate the bias in each precipitation products, a “reference” : : :
In this study, we Investigate the for mean annual precipitation was created based on the multiple-year (2002-2013) USGS Mmajor rivers (upstream to downstream) over the IFloodS pe“Od
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precipitation uncertainty impacts on |  streamflow observations and a satellite remote sensing based evapotranspiration (ET) product : The underestimation of streamflow Is consistently along the Cedar River from
streamflow calculations through the : (U of Montana). The “reference” mean annual precipitation [mm] is defined as the sum of the | upstream to downstream over the IFloodS period , which indicates a general consistent
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DRIVE model with a set of real mean annual streamflow (divided by basin area) and ET (Table 1). underestimation of precipitation over the river basin.
precipitation products. These precipitation | a) lowa River i’
products include satellite-based, ground | |
radar based, gauge based and reanalysis
(with gauge data) based precipitation
s estimations (Fig. 2). We performed the
. swgsw,swgdw === hydrological simulations using these
Fig. 2a Mean Annual precipitation (mm) precipitation pr(_)ducts while keeping all
the rest model inputs the same, for both
long-term  (2002-2013) and IFloodS
periods (Apr. 1-June 30, 2013). Al
simulations are at 1/8" degree spatial
resolution and 3-hour time steps. To be
consistent to the GFMS, all precipitation

Inputs are prepared to feed the DRIVE
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Fig. 6 Model performance vs. precipitation bias according to 2002-2013 lowa-Cedar River Basin (USGS 05465500,
retrospective simulations. close to basin outlet)

The model was driven by the six
precipitation products. At each

N - | USGS 05455700, 1%,129 km?2

42N

Downstreant]

USGS 05465500, 3381 km?

41N B YSa ,,, ,r e 41N - RS R 2

. _‘/iﬂ\_ DN

= n |
20137351 201373731 ' 2013/4/30 ' 20134530 é013/8/28 201347723

R — o JEDOEI, N

0 o ! -
2013/3/1 2013/3/31 : 2013/4/30 2(}13x’5f30 2013;’8!29 201377729
1

-2 | USGS 05465500, 3381 km?

A\

Precipitation 925 1004 1207 870 888 868 764

location. the simulated streamflow s | e | s e | i | i Vv Similar underestimation of streamflow (and

oo model at 1/8th degree resolution. was compared to the observation, £ 627 730 739 695 710 703 682 e = e == precipitation) happened along with upper lowa River,
o PE . . (RS ET) - . . while with a clear reservoir/dam regulation on the
| _ _ ig. 10 Observed and simulated daily streamflow along the
ol while the upstream basin-area- .. 208 273 432 166 177 164 127 maior rivers over the IFloodS period streamflow of the river
. " . . IV V I . .
p There are significant differences in the averaged mean annual (USGS) J P

aon e B0 S
OEW 94.5W 93W 91.5W SOW

mean annual (Fig.2a), seasonal (Fig.2b- precipitation was derived to Monty i 0.78  -0.08 047 050  0.42 0.12

Relative larger bias in estimation of peak time are showed in downstream rivers and larger flood events.

Q6W 94.5W 93w 91.5W 90W 96W 94.5W 93W 91.5W 90w

c), and IFloodS (Fig. 3) period compare with the “reference” NS '
Fig. 2b Mean summer (JJA) precipitation (mm) recipitation estimation amon the 2 P MARE - -9% 59% -43%  -39%  -43% -56% 7 CO n CI USI on _ _ S _
precip o J S B : 1. The sensitivity of the DRIVE model performance in reproducing streamflow to precipitation inputs, clearly
W o [ existing precipitation products. S K G showed that better precipitation inputs (with less bias) tend to result in better streamflow simulations, in terms
o S Ay U — of NSC and MARE. This indicates better accuracy of the GFMS is expected when improved satellite-based
NN 420 o

PRI - -y 43N
L

43N R X
i

R streamflow tend to be closer to the observations, with
¢ less bias and higher NSC scores, when the precipitation

o * x ¢ bias is smaller (Fig. 6). The similar relation between the
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real-time precipitation products are available through the GPM in near future.

2. Real-time Satellite-based precipitation resulted in overall lower model performance scores than the
conventional precipitation products and gauge-based remote sensing precipitation estimations. However, the

lower scores are mainly attributed to the inconsistency of precipitation estimation in some extreme events. At
event level, it can be better than conventional products some cases.

3. While precipitation bias mainly contributes to the over/underestimation of the flood magnitude, the DRIVE
model tends to lead to faster flood waves, particularly for relatively larger floods in downstream part of the lowa

and Cedar river basin. Model calibration or a better representation of the overbank flow (for floodplain) is
expected to further improve the flood timing estimation.
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Fig. 7 Model performance vs. precipitation bias according to the retrospective
simulations over the IFloodS period.
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4. Monthly streamflow and precipitation over the multiple years

Conventional precipitation products resulted in more consistent model performance for
both river basins than satellite-based products, with better performance for the Turkey
River Basin. TMPA-RP leaded to the best performance in lowa-Cedar River Basin. The
TMPA-RT driven model generally well captured most of the peaks, but significantly
overestimated the two flood peaks in 2007 and 2010, which contributed largely to
decrease the NSC and MARE scores (Fig. 8).

Fig. 2. Mean annual, seasonal precipitation m
estimation by the six existing precipitation Vo0 25 50 100 3
products investigated in this study, with the
common time period from 2002-2013.
Numbers are the river basin (white shape)
area averaged precipitation (mm).

Fig. 3 Accumulated precipitation estimation [mm]
during IFloodS period (April 1-June 30, 2013)
according to different precipitation products.
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