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1. To evaluate the consistency of four Precipitation Products
(PPs) by direct comparison of PPs with reference data for the
period of 2015 to 2019 in daily time steps.

2. The hydrologic utility of PPs for streamflow simulation over
a basin with complex topography for five hydrologic years.

Aim of Study 
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Study Area and Stations Distribution

Region: Karasu basin; Area: 10250 km2; Station. No: 23 and Elevation Range: 1130 m to 3500 m.

Figure 1. Geographical location, Basin Elevation (m), meteorological stations and
hydrological station located at the study area.
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Precipitation Products (PPs) Properties and Methodology
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Result and Discussion:

Figure 2.Mean daily precipitation and its bias compared to observed over the study region
for the entire period and four seasons.

Mean daily Precipitation 
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Performance metrics result for direct comparison

Figure 3. PPs reliability at the regional scale under Kling Gupta Efficiency (KGE) and its components for daily
precipitation considering the entire period and four seasons. Y-axis color presents: satellite [blue], gauge and satellite
[red], Reanalysis [green].

Figure 4. PPs detection ability in reproducing daily precipitation intensities expressed in the form of Hansen-Kuiper (HK)
score considering the entire period and four seasons. Y-axis color presents: satellite [blue], gauge and satellite [red],
Reanalysis [green].

Result and Discussion:
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Hydrologic utility of Precipitation Products (PPs)

Figure 5. Hydrographs of observed and simulated daily discharge based on observed precipitation and
four PPs for calibration (October 2014 to September 2016) and validation (October 2016 to September 2019)
period in two schemes.

Scheme-1 : 
model parameters calibrated 
by observed precipitation.

Scheme-2 : 
model parameters calibrated 
by each PP individually.
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Precipitation Products (PPs) Performance for daily streamflow simulation

Figure 6. Performance of daily streamflow for observed precipitation and selected PPs.
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Conclusions

• All PPs show high detectability for low intensity precipitation where their detect-
ability strength decreases for high intensity precipitation for the considered entire
period and four seasons. Furthermore, ERA5 shows high detectability in almost
all precipitation events compared to other PPs.

• In the direct comparison, all PP performances (median of KGE varies from -0.06 of
TMPA-3B42v7 to 0.08 of ERA5) are low for daily precipitation during the entire
period. Although PP correlations (R) are higher, high/low bias and variability
ratios cause detrimental effects.

• PPs show a better reproducibility for streamflow when evaluated against direct
precipitation comparison with gauge data. Moreover, PPs are able to estimate
streamflow with high accuracy if model parameters are calibrated by PPs
individually. TMPA-3B42v7 shows the highest performance for streamflow
simulation both in calibration (NSE; 0.82) and validation (NSE; 0.64) periods in
scheme-2, followed by IMERGHHFv6 and ERA5. PERSIANN shows variable
performance in both schemes for calibration/validation and has the lowest
performance of all PP in schem-2.

Future work will include more PPs for direct precipitation comparison as well as
hydrologic simulations.
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Thank You!!!


